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HHCTPYMEHTEI M METONbL! MOpPEXOXHOH ACTPOHOMHH.
Kpacasuen B. H. Hza. 2-e, usp-o «Tparcnops,
1972 r., ctp. 1—88.

B xHure paccMoTpeHBl 0coGeHHOCTH PaGOTHL C OTeye-
CTBeHHBEIMH NOCOOHMAMH H HHCTPYMEHTaMH IO MOpPeXORHOMH
acTPOHOMHH, a TaK}Ke BHeCeHHEIe B HHX H3MeHeHHs (3a
nociaepune ropul). OcoGoe BHEMaHHE YHAENEHO NHEBHHIM
onpejieNieHHaM MecTa, ocoGeHHo nmo Coarny u Benepe,
npelBEYKCIEHHIO JHHHH NOJIOKeHHs H padore Cc aBua-
IMOHHBIMH Ta0/MIaMH ToL06paHHEIX 3Besi. KHura npex-
HasHaueHa JJf NOBHIIEHHS KBaJHGHKANWH MITYPpMaHOB
mopckoro daora. Puc. 26, ra6n. 6, 6uba. 13
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TINABA I

OB30P NOCOBHMHX MO MOPEXOOHOHA
ACTPOHOMMMU, NEPCHNEKTHBbI HX PA3BUTHSA

§ 1. MOPCKO¥ ACTPOHOMHYECKHH E)XETOOHHMK (MAE)

PaccMoTpuM HeKOTopble 0COOEHHOCTH paboTH ¢ JEHCTBYIO-
muM o6pasuom MAE.

CxeMbl i BBIGOPKHM £ i & CBETHJ C KOHTPOJEM

Ilpu HaGmONEHHAX CBETHI pPEKOMEHJYeTcs He OrpaHHYH:
BaThCAd OJHHM H3MEpPEHHeM, a Bcerga [POH3BOJMTE TPH
(uHorma maATh) wusMmepenud (eicor, KII). Ilpm stoM mo-
SIBJISIETCS] YBEPEHHOCTh, YTO He clelaH npoMmax, T. €. Ipy6wii
pOCYeT, W, KPOME TOTO, HECKOJBKO MOBBIIAETCH TOYHOCTD.
O6pa6oTKa KaxKmIoro us Tpex (Wi nATH) HabIOfeHHH OTAENTBHO
JOMYCTUMA TOJNBKO NPH NPHMeHEHUY BBIYHCAUTEIBHBIX MallVH
(OBM) uiiu aBHallMOHHBIX Ta6MuI, B OCLIMHBIX K€ YCAOBUSAX OHA
CTUIIKOM TPYZOEMKa, [I03TOMY H3MepeHHS ClelyeT OCPelHATh.

Pacwem cpednezo. OcpelHeHue MONYYEHHOH cepHH HalJIo-
IeHu# ynoGHee MPOM3BOAXTHL MO PAsHOCTSAM OT CPElHEero: Tpe-
Thero [IPH MATH U BTOPOTO NPH TPeX HabaofeHHaX (mpumep 1).
TTonyueHHble pasHOCTH, MMEIONIME 3HAK IJIIOC (€CIH TPeIBbiny-
miee 60JIbIIE) ¥ MHHYC, CKIaJBBAIOT U JeJNAT Ha YHCI0 Habmoge-
HuM, a peayJbTaT, NpEACTaBAAOMMN cob6of MonpaBKy, NpH-
JlaeTcd K cpelHeMY HaO/IONEHHUIO.

Mpumep 1. Habmionanu seesny o Opaa. Onperenuth cpejHee
apHbMeTHUECKOEe H3 TpPeX MOMEHTOB XPOHOMETpPA H OTCUETOB CeKCTaHa

Pemenue
PasHocTh: Typ oc Pasnocru:
—20¢ 1441417¢ 28°01'3 +3',2
00 41 37 27 58,1 0,0
+26 42 03 27 54,0 —4,1
Cymma = -+ 6¢; Top=1941739° | 27°57" ,8=o0ccp —0',9
6¢ —0',9
TMonpaexu: +3 =-2¢, —g =03



Briancnats cpennee apudmeTndeckoe 0 pasHOCTSM HOCTa-
TOYHO MHPOCTO, M pacyeThl MOXKHO BHIIOJHSATH «B YyMe»,

Kpome Toro, no BequHHAM pa3HOCTEH MOMKHO IPOKOHTPO-
JIHPOBaTh HaOMIONEHHS «Ha mpoMax». Dombmen AT moiKHa
COOTBETCTBOBaThH M GOabas A oc (B mpumepe — 4',1). He-
BO3MO2KHAas PasHOCTb, HAPUMep LeCATKH MUHYT BMECTO MUHYT,
nokaseiBaeT npomax (cM. § 7).

Konmpone ewbopox us MAE. Tlpu BriGope ¢ u 6 3Be3x BO3-
MOXKEH TOYHBIH NPOMEXKYTOUHHIH KOHTPOIb ¥ NPHOAH3UTENb-
HBEIF KOHTDO/Ib pe3y/lbTaToB (TIpuMep 2).

Mpumep 2. 19/IX 1971 r. okomo T, = 1850 (—3 O%Y); @, =
= 34°32" §; A, = 40°48'0st, Ha6miofanu Tpu seesfnl: o CKOpHHOHA

Txp = 3%43%04°% o 10. Pui6nl Tp = 3%48%05%; @ Jlupu Typ = 3“52%26¢;

Ugp = —3%23°,0. TToayunts t; u 8, ¢ KoHTpOJIEM.
Pemenmnue
o Cxopnuona o FO. Puiber| o Jlupei
—T, 184%50%* T 3143#04¢ 3#48+05¢ 3152426¢
Ne 3 u —3 23 —3 23 —3 23

19. IX T,y 150" T',p 15%39441¢ | 15%44742¢ | 15%49403¢
tr | 222°51°8 222°51",8 | 222°51',8
At 9 56,9 11 12,3 12 17,8

Lty | 282487 | 22081 | 235096
% 40480 | 20 4870 | T20 4800

KouTpoas 1o ty | 273 36,7 274 52,1 275 57,6
At”"‘:ATxp T | 113 04,9 15 58,0 81 00,1

tn | 386 41,6 _ |290 50,1 356 57,7
t| 26°417,6% | 69°09’,90st 3°02°,30st

8, 26“22’,4S| 20°46,2S | 38°457,6 N

Konmpoae sbiducrenui
1. IlpoBepHThb Tap W Jary, noayuuts T, naGmiomenuii. [Tocnennnit

MOMEHT Tep, K KOTOPOMY OGEIYHO MPHBEACHLL BCe HAGMIONeHHs, HCIPaB-
NfeTcs NPUHATHM HOMEPOM [0fca K CPABHHMBAETC ¢ NPHHATHM T'o:

Tig 1549703¢ 19/1X
NQst 3
T, | 1849%  19/1X

PesyaeTaT npaBHIbHBIH



Sro Bpems u ABAAETCA TOYHHIM BpeMeHeM o6cepBannd. Y Gefustuuch
B npaBuabHOCTH Aatht M T,,, cieiyer BTopuuHO BEIGpaTh H3 MAE Tag-
nnuHoe ¢V (Sap) H CBEPHTb C 3alHCAHHBIM.

2. TlpousBecTH NPOMEXYTOUHBIH KOHTPONB N0 pasHoersM. J[uas
5TOro 06pasoBaTh H CPABHHTH pasHocT: Af) MeXAy KOJOHKAaMH ¢ pas-

Hoctamu AT, nepeefenHniMH B AtY mo mumyTHHM Ta6ammam MAE.

xp’
Kousonka | 2—1 | 3—2
Pasnoctu AT ,p 5%01¢ 4421¢
ITo MunyTHEIM Taﬁ.rmuaM MAE AtY 1°157,5 1°57,4
Pasuocrn AV, [ 1°157 4 | 1°57,5

PasHocTH He MOJIXHB pacXoguTbca Gojee wem Ha 0°,1 (B ZaHHOM
clyyae — JOMYCTHMO).

3. IlpoBepHuTb BEJHYHHH T, H 0, no Bkaageuwy B MAE u nocnep-
HHE CYMMBI:

'v‘ *
tﬂ +Te= t#'

4. KoHTpoJab N0 3Be3fHOMY riofycy. ¥YcTaHOBHTh TIoGyc 1O @,
H t}f (Ha noclie[HUH MOMEHT) U NPOBEPUTL NPUOGAHKEHHO, CXOAATCH JIH

t*, C BBIUHCJEHHSIMH, a Takke A ¢ oc. D10 0cOGEHHO HEOGXOAHMO
NpH ONMO3HaBaHHMH 3Be3J]], HaOJIOJEeHHHX B Pa3phIBEl 0GJAKOB.

He crnenyer xaners BpeMeHH Ha IPOBepKy { H 6, Tak Kak
oluOKH, 00HapyKeHHBIE B HUX TOJMBKO Moce pacdera i, 1 A,
NPHUBELYT K GOJMBIUKM [OTEPAM BPEMEHH, a HHOTJA H K IoTepe
obcepBaLyH.

Bwioopra ty u & Coanya. Ilpn ompeneneHnn Mecra cyIHA
no ConHIly HaGJIOieHHs TPOU3BOAATCA HE OHOBPEMEHHO, KaK
Mo 3BE€3flaM, a Uepe3 HEKOTOpHIH MHTepBaJ BpeMeHH. Besienct-
BHE 3TOT0 MEHSIOTCS He TOJAbKO YacoBble YTJbl, HO M JIOJATOTa
cynua. [losToMy mpH KOHTpoJe IO PA3HOCTAM K BEIHYHHAM
AL, nonysenrnM mo AT, HYXHO NpHGaBHTH AA MexIy
CUMCIHMEIMH MECTaMH, CHATYIO C KapThl. DTHM OJHOBPEMEHHO
nNpoBepsieM, NPaBUIbHO JH OBVIH CHATH U 3alHCAHEl A,

O6br9Ho HabaiofaroTes fBe auHuE 1m0 COMHILY; mpu Habio-
IeHWH TPEX JIHHHI KOHTPOJb MPOU3BOMMTCH aHAMOTHYHO JABYM.

Tpumep 3. 8/VIII 1971 . okono Te= 10“52*% A, = 169°48',5 O°f
nabmionanu Connue 7T,,= 11“51*10°, u = +0%48°, Cnenya nanee,

okosno T,= 12%63% A, = 170°20’ 0 0% cuopa wmabmonanu Counie

T,,= 1"51%48°. Ompeneants t u 89, npomuseecTH KOHTpOMD.



Pemenne

L T 1042% 8/VIIl T.p| 11451%10°
Ne| 11 u +0 48
T,p | 2352% 7/VIII T,p 23451458¢
tp | 163°347,2 (07,4) 87)16°24',4(—0",7)
Aty,s| 12595 A8 —0.,6
tS| 176 33,7 8| 16°237,8N
A| 169 48,5
19| 346°227,2
2. T.| 12463 8/VIIl T, 151 448¢
Ne | 11 u +0 48
T,p | 1463% 8/VIII T,, 14521360
tp | 193°347 4 87]16°237,0
Atys| 1309,1 A§| —0,6
® ;
+tep +2oe 43,05 8| 16°227,4N
A | 7170 20,0

2| 377°03’,5

3. Konrponb u nposepxa pesyanratos. ITpu mpoeepke T,, u rpun-

BHUCKOH JaThl B JaHHOM NpHMepe HaJ0 GpaTh NEPBHE H BTOPOHK MOMEHTEL;
TaK KaK MeXJy HMMH H3MEeHHJach Jara:

T, = 23%51#58° 7/VIII + 11 % ~ 10“52* 8/VIII... npaBuabHo,
T. = 1"52%36° &/VIII + 11% =~ 12%53* 8/VIII... mpaBuabHO.
TIpOMSBOAMM KOHTPOJL MO PasHOCTIM:

9 — 19 =30°41",3,
AT p = 2900%38e.

IMo AT = 2* us ocuopHux Tabiuuy MAE Af® = 30°00",2 u us
HHTepIONSNHOHHHX Ha 38° At® = 09',5; ¢ kapTh cumMaeM AA =
= 31,7 0%t. B cymme monyuaem: Af® = 30°00’,2 + 9',5 + 31',7 =
= 30°41’,4. Pacxoxpenue 0',1, Torga xaxk BOSMOXHB PacXOXIeHHS 10
0’,3—0',4 3a cuer omuGox cuATHA moxroT. ClenoBaresbHO, apU(METH-
yecKUX OMHGOK HET.

HaumeHoBaHHe yacOBEIX YIJIOB H CKJIOHEHHH IpoBepseTCs JOrHye-
CKH: JI0 KYJBbMHHAIHK YacOBOH yroJa 0%, nocne —W; HaHMeHOBaHHe
CKJIOHEHHS — MO Jare.
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Onpepenende BpeMeHH Bocxofaa (3axona) CoaHia
H CyMepeK

Ilpu onpenenennn T . Bocxona (3axona) ConHua He caenyer
sabpiBaTh, uTo B MAE mnpuBeneHo BpeMs Bocxoja H 3axoja
ComHua Ha ['DHHBHYUCKOM MEpHIHAHE C YPOBHA MOPA W LIS
CpelHUX sHAueHHH pedpakuuu B wmporax no 74° N u 60°S.
B Manbix M cpefHMX LIHPOTAaX NMONPABKH Ha BHICOTY MOCTHKA,
TEMIIEPATYPY H JaBJeHHe B OOBYHBIX CIyYyasX MOXKHO He BBO-
IHTh, B BBHICOKHX LIMPOTaX IONPABKH MOTYT MMETh 3aMETHYIO
BenuuuHy. as ux yuera B Mopexoaubix TabGmuumax (MT-63)
uMeercs Tabn. 20-0, B KoTopo#l momelneH Ko3(HIHEHT, aaro-
mu# H3MeHeHHe BPEMEHH BOCXOfa TPH HM3MEHEHHH BBICOTHI
Connua Ak Ha 1°. IlosTomy BrIGpaHHYIO U3 Taba. 20-0 BeaHYH-
HY Halo YMHOXHUTb Ha Ak, mosyueHHYyIO u3 Ta6a. 11-6, 14-a,6
MT-63 no naHHBIM: BBICOTA IVIasa, TeMIepaTypa H JaBleHHE
BO3LyXa.

Ecoii BBOAMTD MONPABKY, TO BpeMs Bocxofa u 3axona Coun-
Ila MOXKeT OHITh MOoJYy4YeHo B JI000H IIHPOTE ¢ TOYHOCTEIO 10
1 mun.

Mpumep 4. 12/XI 1971 r. B @ =69°15'N; A=41°50"0°t ompe-
ACJIHTh NEKpPeTHOE BpeMsd 3axoja COJIHL(H H KOHUa HaBHIallHOHHHIX CYy-

Mepex, ecad e=17 u, t=—15° B = 770 mun, A®z145°NW uam 35° SW.
Pemenue 1. Brunciaenne Bpemend saxoaa Coasua no MAE.

W3 MAE ma 12/XI ana ¢=68°... T, 14%314
Hs npunoxenus no Ap=1°15’ AT, —17 (pasnocts —294)
1 x MAE mo A=40°... AT, +1 (pasnocts +5%)

— T 14 15

A" 2 47

(Ne+1) 4
3axon CoJiHua ¢ ypoBHS Mops Ty 15428"

2. TlonydyeHHe MONMPaBKH KO BPEMEHH 3a BLICOTY MOCTHKA, TeMIle-
patypy u JIaBieHHE.
ITopcuer uameHeHus BHCOTH CoJIHIA HNPH JLaHHHIX YCJOBHAX.

Us ta6a. 11-6 MT-63 moe=17m . . . . . . . .. d —7".,3

»  » 14-a mo t=—5° u 1182—7’,3 RV ¥ —3,6

> » 14-6 mo B=770 u h, =—T7",3 . . . . An, —0,5
Ah —11,4
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HOJIylleHMe MONpaBKH KO BpeMeHH 3axofa. M3 ta6a. 20-0 MT-63
no @ = 70° u A = 35° momyunm AT = 0,35* (ua 1’). [IlompaBKa xo
BpemeHH 3axofa: ATH# = 0,35 X 11,4 =~ 4%,

3. 3axon ConHua B JaHHHMX ycaoBHAX: Te= 15%28% |- 4% =
= 15%32%,

4. TTonyyeHHe BPeMeHH KOHLA HABHTALMOHHBIX CYMEpeK.

Hs MAE ma 12/X1 B ¢ = 68° npogonxu-

TeNMbHOCTh HABHTAIHOHHBIX CYMepex . . . AT, 2426M
INonpaeka na A(p— 1°15’ us npmox(enuﬂ 1

k MAE . . C . AT, 414 (4-24%)
Hpome}xy-rox Bpemenu OT 3aX0fla A0 KOHILA

HABMTAlLMOHHEIX CyMepek . . . . AT 244Qm
3axon ConmEma . . . . . . ... . ... T, 15432#
Bpemsi KOHIla HaBHraUMOHHLIX CYMepeK . . Te 18¢12#

Tak MoxHO ompenenuTh BpeMsi BOCXOfia, 3aX0fa H CyMe-
pex TobKo B mupoTax ot 60° S no 74° N. B Goabmux xe ce-
BEPHBIX IIMPOTAX 3afada pellaeTcs [0 CHelHalbHbM Tabauilam
(cM. HHKE), B IOXKHBIX BpeMsl BBIUMC/ISETCS Yepes YacoBOH
yron ConHua, Kak 3TO II0K43aHO B Kypcax MOPEXOXHOH
ACTPOHOMHUH.

Ta6anusl Bocxona u 3axoma CoaHua
ISl ceBepPHBIX mMpot 74—90°

Cnenuanbirie «Tabaunpl Bocxofa u 3axona CosmHua aid
¢ > 74°», usnannbie Ha 1962—1965 rr., B ocHoBHOH cBoeil
9acTH OPUIOAHH M Ha mocienyiomue rogsl Ko 2000 r. B Hux
MPUBENEHO0 OTAEeNbHO BpeMs Bocxona H 3axona ConHIa B yacax
U MHHYTaX /15 Mepuiuasa ['puHBHYA ¢ YPOBHSA MOpS Ha KaX-
Il Tpanyc WHPOTHL, a TaKXe JaHo BpeMs KyJbMHHALWH U Ha-
paJnenb, Ha Kotopofl ConHIle KacaeTcs B 9TOT JeHb FOPH30HTa,
T. €. JaHHBIE JUTS oNpeleleHnus BPeMeHH Hadana i KoHIa NoJap-
HOTO JHS W HOYH.

Bpems Bocxona u 3axofa CoiHIa ompelensiercd [0 3THM
tTabnuuaM Tak ke, kKak u no MAE.

B cayuae mpumenenus TaGiuil nocie 1965 r. HeoGXoxHMO
IIOMHHTb OCOOEHHOCTH TIOCTPOEHHsS TI'DaXKAaHCKOTO KaleHIaps,
BC/IEJICTBHE KOTOPHIX KoopauHaTel CoJHIA B Te e caMble THU
rofa nDpUGIM3HTEILHO OJUHAKOBEI Yepe3 deThpe rofia. 3TH Tak
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HA3LIBAEMbIE COOTBETCTBYIOMINE TOIBI MOXKHO OMPENeJHThb, 10+
G6aBuB 4 mau 4-n K JaHHOMY B Tab/ule TOAY, HampHMep
1964 +4 = 1968 r.; 1965 + 2 x 4 = 1973 r. u 1. 0. B co-
OTBETCTBYIOIME TOJBI MOKHO IPHMEHATh OIHH M Te XKe Tabauy-
HbIe JAHHBIE 10 BOCXOAY M 3aXony, HanpuMep B 1971 r. flanHEe
1963 r. OxHaKo mo/ly4eHHOe TaKUM crioco6oM BpeMs 6YZeT mpH-
6IHKEHHEIM, TaK KaK KoopAuHaTH CoJiHIIa B CJAELYIOUHHE Tpo-
IHYECKHH I'oJ HeCKOIbKO H3MEHSIIOTCS H, KPOMe TOro, He MoJy-
YaeTcsl MOJHOrO COOTBETCTBHS TPONHYECKOTO Tojia M CpaxiaH-
ckoro Kanenziaps. ITosromy B Tabauilax NIPHBOAATCSA JaHHEIE IO
uaMeHeHHI0 ckjaoHenuss Connua (tab6a. II, 4. 2) u 3HaueHue
MHOXHTENS y, JAIOLUIEro H3MEHeHHe MOMeHTa BOCXoja NpH H3-
MeHeHHH ckiaonenus Ha 1’ (raba. 1I, 4. 1). Ilonpasky AT ko
BpEMEHH BOCXOJa — 3aX0fja IOJYYalT HX MepeMHOXKEHHEM.
3uak ronpasK# ompenensieTcss 3HakoM Ad, yxasaHHHM B Tab-
JIHIE.

Benuunnamu nomnpasok no 1975r. B ¢ << 85° moxHO mpe-
HeGperarb, TaKk KaK OHH MeHee 1—2%,

TaGauubl MOXKHO IPUMEHATDh W B I0KHHIX LIMPOTaX, HO NpH
PELIEHHH HYXHO HCIIOJb30BaTh CIMOCOG «aHTHIIOAOB», MpHMe-
gasmuiicas 8 MAE no 1961 r.

Hsmenenne Mopckoro Acrponomuyeckoro ExxerogHuxka

B macrosimee Bpemsi npumensercas MAE o6Gpasua 1961 r.,
OCHOBHBIM HEIOCTATKOM KOTOPOTO SBJASIOTCS GosbllHe 00BEM
i ¢opmar. C 19756—1976 rr. npeanonaraercs BEITYCK eXKerof-
HHKa, 3HAYUTETbHO MeHblIero mo oosemy. B neM 6ynyr mome-
IIEHH Te XXe 3(heMepuABl, HO Ha Pa3BEDPHYTOM JIHCTE JaHBl TPH
JHA BMecTo ABYX. Ha seBoit cTpaHnIe moMeCTAT 4acoBHE YIVIE
Toukd OBHa, a Takxke %, # ckiaonenus 6 CojHIIA H YETHIpEX
HABUTALHOHHLIX IIJTAHET, MPHYEM KBa3HPasHOCTH, Pas3HOCTH,
a tTaxxe T*, a, p NpUBEIeHH OAKH pa3 Ha TpH AHA. Ha npasoit
CTpaHuue G6yAYyT TOMEINeHH /,p B 6 JIyHbl, a Takxe BpeMs Boc-
xoma, saxozxa Comnna u JIyHEI (B yacaX B MHHYTax) U BpeMs
Hayala W KoHIa cyMepeK. Kpome OGHIMHBIX JaHHBIX, NPHBEE-
HBI TakKe BospacT u ¢asa JIynel. Murepnonsuuonnas Tabmu-
na nepepa6orana TaK, 4ro 415 Co/HIA H MIaHET CIYKHUT OJiHA
rpaa Tabauupl. Mamenenus B cxemax u paGoTe KOCHYTCS TOMb-
KO BPEMEHH CYMepeK. ODT0 BpeMs MOXKHO GYIeT MOJYYHTh 110
TOH 2Ke CXeMe, YTO H BOCXOZ, 3axoj (cM. mpumep 4) Cosnita.
Ilo sroit dopme MAE 6yner Mano OT/IHYATHCS OT MPUHATOTO
B GOJIBIIMHCTBE MOPCKHX CTPaH.
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§ 2. TABJIULLBI BBICOT H A3SHMYTOB 1958 r.

TaGnuubl BeicOT U asuMyToB cBetua (BAC-58r.) amasmorca
B HacTosilllee BpeMsl Ha MOPCKOM (I0Te IVIaBHBIM OCOGHEM JIJIst
pelIeHHs OCHOBHBIX 3a/iad — ONpENeJeHHs MecTa M [ONpaBKU
Komnaca. AHaJorHYHbIe TaGIHIBI IPHMEHSIOTCS B Ha HHOCTPAH-
HbIX Quiotax (HO-214 u HO-229 — B amepukanckoM, HO-489 —
B aHIVIHHCKOM H Ip.).

Ta6muuer BAC — uncieHHble, T. €. B HHX NPHBOAATCS [O-
TOBBIE 3HAYEHHS BHICOT H a3HMYTOB Ha IIeble I'Pafychl apry-
MEHTOB H IONPaBKH K HHM 33 MHHYTH H HX JECATHE J0MH. DTH
TalauIbl IPUIOAHE AJIs pelllenus mo00ro chepHyecKoro Tpe-
yroJibHHKa MO4YTH Bo Beex cnydasx. [lo saxmiouenuio Brgaio-
Ierocsl coBeTcKoro yueHoro Buue-anMupana H. H. Marycesu-
ya, TaGauilkl MogoGHOTO THIA ABJAIOTCA HauGoJee IPOCTHIMH
KaK II0 Hfee, TaK H B MPAKTHUYECKOM NpHMeHeHHH. PaccMorpum
HeKoTophle ocoGeHHocTH pabotsl ¢ BAC-58.

Ta6auust BAC cocToaT #3 4YeThIpeX TOMOB OCHOBHHIX Ta-
GauiL (o 20° HPOTH), B KOTOPHIX 1O @7, O7, fr (rae T —rabnny-
HBEle 3HAueHHs TI'pajycoB) NPHUBOAATCS COOTBETCTBYIOLIIHE HM
3HaueHus hr, Ar ¥ BcroMorarenbHOro yria gr. B xownile Ta6-
JINL, IIOMEIEeHbI TaﬁJII/ILIbI IIOIIPpaBOK — [BE€ OCHOBHBIE H OJHA
BcrioMoratenbHasi. CUHCAYMBIE BBICOTA H a3WMYT MOJYYAIOTCHA
JoGaB/IeHHeM MONpPABOK U3 3THX TaG/JuIL K 3HaueHHsM At u Ar:

hc'-:h.r-'!—Ahq;"l"Ahb 'I‘Ahl‘."'}'Ahnon’ (1)

A, = Ar+AAg+Ads+ A4, @)

B rtakom mopsike moayuatoores A, 0 A, B ofmeM caydae
06paGoTkKH MOPCKHX HaGmIOIeHHH.

ITonpaBKH BHICOTHI 32 MHPOTY Ahgy U 3a ckioHeHHe Afg
BBIYKC/AEHH 10 dopMyJJam:

Ahgy =cos A Ap—tg h sin? A%are i (3)
H
., AS? ,
Ahg =cos q A6 —1g h sin qTarcl . (4)

Tak Kak cTpyxTypa ¢opMyJs OAHHAKOBA, TO BEIYUC/IEHA OfHA
Tab.
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TlonmpaBka BHICOTHI 3a 9YacoBol yron Ah; BhUMCIEHA 10
dopmy.ie

AR, = — At cos (tpT + '52—'4’) sin (Ac — é—;—i) (5)

¥ moMmellleHa B Tabu. 2.

Hs dopmya (3), (4) u (5) BunHO, uto B Tabmuunax BAC-58
YUYTEHHI 10 J[Ba YIeHa pasJjoxeHHs B pAx Telnopa, BCIEACTBHE
5TOr0 TOBHILEHA TOYHOCTH BBLIYMCIAEHHOHR f ..

Ilopadox pabome: ¢ mabauyamu BAC-58: obpasoBaThb
pasHocTb janubiX ([) u 6nmxaiimuXx Tabauynbix 3HaueHHA (T)
apryMeHTOB C YYeTOM MX 3HAKOB: T. €. @, — ¢pr = &= Ag
U T. I. (IpuMep 5); U3 OCHOBHEIX TaGauIl N0 Qr, 87, fr BHIGPATh
H 3amucarh NATh BeTHYuH: Ar, Ar, r, BEIMUMHY K 3HaK AAd; —
[ONPAaBKH a3MMYyTa 32 MHHYTHI YacoBOTO YIVIa, OKPYTJIEHHEIE
no 0°1 (uHTepmoMHpOBAaHHEM [0 BepPTHKa/IH), W 3HaK AAds —
¢ cocenHedl KOJOHKOH; OTKPHITE Tabi. | Ha HYXKHOM Juamna-
30He BHICOT — 1o Ar; B Taba. 1 BXojgAT JABa pasa — IepBhHIH
c Ar u Ag (nonyuatorcss nonpasku Akg u AAg) u BrOpoii ¢ gr
u A8 (monyuaiorcs mompaeku Ahg u AAg). Ecin Ag uiu A8
OTpHUIlaTelbHEl, TO BXOJ MPOM3BOAUTCH CHH3Y TaO/HIH, a a3u-
MYT WM ¢ HY3XHO Oparh crpaBa. 3HAaK MONPaBKH B 3TOM CIY-
yae Oeperca BHHM3Y KOJIOHKH mompaBok. MHTepmosmpoBanue
Ha JecATble NOMM MHHYT MPOHM3BOIAMTCH C MOMOMIBIO TaGJIHIL
Ha MoJAX;

noayuuthb A . fo6asiennem nonpaBox K Ar. HaumenoBanue
a3uMyTa — MOJYKPYToBOe, T. €. HepBasg OGyKBa II0 IIHPOTE,
BTOpasi — [0 YacoBOMY VIJY;

OTKPHIThL Tab/. 2 Ha HYXKHOM JHana3oHe IIHPOT, OTEICKATh
CBEpXY HYxkHoe Af, 3aTeM — cJeBa @7, B KOJOHKE KOTOPOT'O
Ha#WTH CTPOYKY o A . u BeIOGpaTh AA;. 3HAK MONpPaBKH NPOTH-
BoIoOJIOXKEH Af;

u3 Tabn. 3 ONpeleJHTb JOMOJHHTENBHYIO IOMpPaBKY. DTO
TpebyeTcsl OuYeHb PEIKO H TOILKO IPH TOYHHIX BHIGOpKaX (ecau
Ag Gosbie 10’, a AAg Goasiue 0°2). Bxox B a1y Tabauny —
no AAs (cBepxy WM CHH3Y), a8UMYTY H Ag;

CIOXKHMTh OTAENBHO TOJOXKMTENbHbIE M OTPHLATE/NbHEIE
TONPaBKK H pPe3yJbTaT NpuAaTth K Az. Ilonyunm Benuuuny f ..

Mpumep 5. ¢ = 66°11", O N; A = 9°32’,0 Ost; ## = 31°12’,3 Ost,
6 = 3°54’,1 N. Omnpemeauts he M A, IO cOXpameHHOH cxeMe.
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Pemenue

T & 0—T hy |24°187,0| A, 145°,7
P=66°+11",0| Ak, —9,1| Ad, 40%,1
d=4— 59| An —5.8 | A4, +0,0 | gp=13°
A
t=31412,3 | Ak —2,8 | A4, | —0,4 | A—T'=145%
Ahgon 0,0 (zns BxOna
B Taba. 2)
0 . 0
oy h, |24°07,3| A, [145°4 NO,

ITpun paGore ¢ BAC-58 caenyer o6paTHTh BHHMaHHe Ha
omepalyy, B KOTOPBIX BO3MOXeH nmpoMax. K HHM oTHocsTCA:

BXOJ, B OCHOBHbHIE Ta6JHIBI C PA3HOUMEHHBIM CKJOHEHHEM
(cHu3y u cnpasa), mpHYeM MpoMax OGHapYKHEAaeTcs Cpasy —
cpaBHeHHEM C Ag.;

BXOZ B Ta6u. 1 ¢ oTpHUaTeNbHBIMA A@ H A§ (TakkKe CHU3Y
U crnpasa); oOpaTHTh BHUMaHHE Ha 3HAK MONPaBKH, ocoGeHHO
CHM3Yy, — HHOTJa Hal0 IOCMOTPEThb OAHY CTPOKY BBEpPXY;

BEIGOpPKA JuanasoHa h B Ta6n. 1 BAC-58

Onpedeaenue nonpasku komnaca no BAC-58. Ias stoit
3aJla4yu asUMYT CBeTHJ A BHIOHpaeTcs M3 OCHOBHBLIX TaOJMI| ¥ HH-
Teprnoaupyercs no § u f Takxke 1Mo ocHoBHEIM Tabmunam. Ilpu
BBICOTAX MeJEHTYEMOTO CBeTH/a MeHee 22°, YTO COOTBETCTBYET
HauBHITOIHEHIINM yCI0BUAM ONpeleNeHUs MONpaBKH KoMiaca,
mornpaBKa asuMyTa 3a mmupory AAg, BhOupaeMmas u3 Taba. 1,
BAC-58 ne mpepriuaer 0°,1 U elo IpakTHIeCKH MOXKHO IIpeHe-
Operarb.

Ecnn onmpenensTe monpaBKy HpH BhicoTax cBeTw/1a Gonee
22°, 4uTO mpHMeHsieTCs CPaBHHTEJBHO PENKO, BEIHYHHY IIO-
npaBkH AAy MOKHO MOMYIHTh NO rpadHKy NOMPaBOK asHMyTa
3a wupory (puc. 1), NIpeNIoKEeHHOMY IITypMaHOM AHTOHO-
BbIM. Ero MokHO BBIYEDTHTH HA NJacTMacce M IPUMEHATh KaK
nanerky npu BeiGopkax u3 BAC-58. (Tlo rpaduky MoxHO yuu-
ThIBaTh U momnpaBky AAe ans Beicor —0—22°, Tak Kak KpH-
Bag AA, = 0°1 mna aTuX BhicoT coBmajaeT ¢ AAd, = 0°2,
11s Beicor 22—40° u Beine Hee AA, = 0°1.)

CnenoBarenbHo, A noayuenus AK c ta6n. BAC gocra-
TOYHO BXOJUThL TOJBKO B OCHOBHBIE TaGMHIIbI, IPH 3TOM IOJY-
YeHHe a3UMYTa 3aMETHO YIIPOIIaercs.
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Mpuvep 6. @ = 46°45,6 N; & = 18°10°',6 S; = 50°27",3 W;
I KIT = 230°5. Onpegeauts ATK.

Pemenue.

Ay | 181°.3
p—47°—14°,5 A4, 0,0
§=18110,6 AAy 40,1
t=504-27,3 A4, —0,4
h = 10° A, 131°,0 NW
g=147° Hl 9229,0
KI 230,5
ATK { —1°,5

Kak Bugno u3 mpuMepa, TPYLOEMKOCThL MHoayuenus A,
no BAC-58 e Goabiue, gem no apyrum tabaumam (A. IT. FOmen-

ko, THIIC).
Onpedeaerue h, u
A, ¢ nepemewenHoim
CHUCAUMBIM — MECHIOM.
Ilpu BEUHCTEHHAX TIO
tabnuuam BAC-58 uuc-
JO TONPABOK MOXKHO
COKpaTuTh OO [IBYX:
Ahy u AAs, ecniu @,
OKPYIVIUTh [0 IEJHIX
rpagycoB, a JOJIOTY
A . USMEHHTh TakK, 4YTO-
OBl yacoBOH yroJ Tax-
JKe COCTaBHJI Lefble
rpanycel. HoBbie Koop-
IHHATH @, H A, OTHO-
caTCs K Tak HasblBae-
MOMY «IEpEMELLEHHOMY
CYMCIUMOMY  MECTy»
IIM (puc. 2), u3 Ko-
TOPOr0 H INPOKJAALH-
BaeTcs B JajbHefieMm

ﬂy’ ) 0 0
s e < b B
l \ \ N
l ‘ -:;-L.;. 0
AN e
\ \ \"‘--._ g.
\ \ (02‘ ==\
\ \ = >
==
o SN S
\ = 4
\ \‘ @‘ I —— :z
. v\ KN
12 \ < S
\| \ \"'-'-.. qu:
\\ \\ _‘-‘@}' :13,
§ \\‘,_.h\.-.- ‘o,uf
'-t-._.__‘—_ - o
0 @ %‘d"

0° 10 20 30 40 50 60 10 80 90°
180°170 160 150 140 130 120 10 i09°
ang Boicom 22 -40° wadnucu 01--03
=== 017 Byicem 40-50° nadnucu "G5

Puc. 1

JIHHHA TIOJOXKeHHsA. llepeMelleHHas Joarora MOXKeT OHITD
moJiyuyeHa JBYMA NYTAMH: NOAGOPOM MJOJTOTHl, LAOLeH 7,
B rpapycax, T. €. lp+A, =1{,°, u no6aBneHueM pasHOCTH
IOMTOT, T. €. ty 4= Ah = #,°. Bropo#i npuemM HecKosbKO mpoiile.
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TTpuem nepemelrienyoro Mecra (1o anrauiickd A.P. uau C.P.,

T. e. Assumed, chosen position) m3BecTeH oueHb JaBHO M LIH-

POKO IpHuMeHsJIcH Npu paGoTe co MHOrUMH TabiuLaMH, ocoGeH-

K1 HO Ha aHIVIHHCKOM H amepu-

e KanckoM ¢aore (c Tabaumamu

& HO-214). Opnako ympollenue

7 50°  BHIGODOK H3 TaOMUI YCIOXKHAET

Pn ‘\ OpPOKAANAKY: Kamxjaas JUHHA

5, C NPOK/IaNbBAeTCss H3  CBOETO

, MecTa Ha KapTe, TOUHOCTb JIH-

I\ HHU TIOHH3KaeTcd 3a cyeT 6o/ib-

N 1 [IHX [EPEeHOCOB, a CaMH JIu-

N\ : HUU OTOpPBaHbl OT CUHC/JEHHS.

N Ilo aTuM nOpHYMHAM Ha OTe-

e 9ecTBeHHoOM (oTe mpueM Iie-

i\ peMellleHHOTO MecTa IIOYTH He

I PUMEHSJICS.

Ilpu nonb3oBaHME HEKO-

TOPbIMH TabAHIlaMH, HallpUMep

167° o phyee Ao i TBA3, HO-249, AP-3270 wu

e ' IPYTUMH, 3TOT TIpHeM oOs3a-

Puc. 2 TeJeH, TaK KakK B HHX HeT

nonpaBoK 3a ¢ u f. [lpumersTh

ero ¢ ra6nuuamu BAC-58 B ofiem ciydae HepallHOHAJBHO, HO

npu BhicOTax Gonmee 73° 3TOT mpueM 0Gs3aTeNeH.

NMpumep 7. @, = 49°43",5 N; A. = 166°51’,0 W, wuaGmonanu

Jlyny t,p = 134°41',56 W; & = 8°27",9 N; hoge = 40°35",9. Paccun-
TaTb H INPOJOXKHTL JIMHHIO INOJOXEHHS U3 IepeMEelleHHOro MecTta.

mm

Pemenne. ¢,=50° I mpuem 11 npuem
t,p | 134°41',5 t,p 134°417,5
— A, | 166 41,5 Ag 166 51,0
t, | 328°00,0 Ly 327°50’,5
t,| 82°0st Ah +97,5 Ost
t, 32° Ost
¢,=50° N hy |40°16,3| Ay | 136°5 h, | 40°35",9

6=8°+427' ON| Ahy | +24,8 | Ady [—0°3/g=27 h, |40 41,1

f,=32° Ost h, |40°417,1| A, |136°,2 NOst 4 ‘_5',2
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Jlis cuMciHMOro MeeTa UMeNH 6 by — he = —12,9 A, = 135°9,
Ipoxsiagka moxasaHa Ha puc. 2

W3 npumepa BHJHO, 4TO KOMHYECTBO BHIOOPOK COKPaTU/IOCH
Ha 4eTwipe, a JeficTBuit — Ha Tpu. OIHaKo BLHIOOP NepeMelneH-
HOT'O MECTa BKJ/IIOYaeT fiBa JIefiCTBUSI 1 HAaHeCeHHE JONOMHHTE/b-
HOHM TOUKH Ha KapTy.

B sToM npumepe olIn60K OT mepeMelleHHs MecTa HeT, Tak
KaK TepeMellleHHOe MeCTO HaXoAuTca OGauXKe K JHHHH, 4eM
cyucauMoe, W obe Junuu coBmanamr. Ho warme Bcero HoBbIH
IIEPEHOC 3HAUMTENBHO Oosblle.

Owrn6ka B JUHHE TPH Goabiiux A u AA H BbicoTaX, 6O/1b-
mux 60°, Moxer okasatbesi Goabile 1°. B 3Tux caywasx ciue-
JlyeT BBOJMTb NMONpPaBKM, KaK MOKa3aHO B ydueOHHKaX.

Mpumenenue mabauy BAC npu eewcomax, Goavuiux 73°.
Ta6a. 1 BAC-58 cocrap/iieHa TOJBKO fJisl BHICOTHL A0 73°, IO-
9TOMY npH GOJBUIHX BBICOTAX IPHXOLKTCS IMOJIL30BAThCS CIIe-
IUATbHBIM TIPHEMOM, KOTOPHIH 3aKJIOYAeTCs B CJIETYIOMIEM:
nonpaBku Ag@ um Af HCKIKOYAOTCA BBEIEHHEM IIepeMelleHHOro
CYMCTHMOTrO MecTa, OCTaBllascsi NompaBka Ahs BriOHpaercs
U3 Ta6/uL yTeM HHTepnoJupoBanus yriaa ¢. [Topsanok paGoTei
CJIENYIOMHUH:

nojo6pars TepeMellleHHOe CYHCIHMOE MECTO W 3amhcaTh
Pns Ap H Ly

BBIOpaTh M0 @, f, u 87 u3 ocHoBHEIX Tabaun BAC Bhicory,
a3UMYT H YroJ ¢r; HONYYATh HHTepnosupoBannem AAS;

HpOHHTEpHOJIHpOBaTI: yroa g Ha ?6’ T. €. INOJAYYHUTD ﬁgg,

A

BBIYHCIUTD ¢ = gr + %, T. €. HCIpaBUTb YIrol (gr
[I0JIYYEeHHOH IonpaBKoH;

Bofitu B Tabn. 1, mHamason BeicoT 0—22°, u mo A8 u ¢’
BEIGpaTh monpaBky Ahs (caenyer uuTepmoaupoBaTh Ha 0°,1¢°);

MOMYYUTH

he = hr - Ahg.

Mpumep 8. ¢, = 31°17,7 S; & = 16°32,9 S; A, = 43°38’,3 W;
t,p = 47°02',1 W; hy = 74°47',9.
Pemenue. 9, = 31% f = 47°02',1 — 44°02’,1 = 3°0’,0 W.

P, =31°S hy |75°047.2| A |168°,3lg,=10°; Agy=0° 5

b=17—21",15 | Bhy | —26,7| 845 | —0,4 g'=10°,2

ta=3°W he |75°17.5| A4, [167*’,9 SW
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ITpu Go/bIIMX BEHICOTaX H MePeMEIeHHOM MeCTe 3aMEeTHYIO
BeJIMYMHY TPHHUMAIOT OILKMGKM KPHBU3HE! JHHMH W Hal0 BBO-
Auth nonpasku. [losTomy npu A > 73° BbluMCIeHue ki, Aydine
npousBoguth no TBA-57.

ITpumenenue mabauy BAC-58 041 noayuenus cxopocmu
usmerenun asumyma Wa Uil npomexcyma epemexi mexcoy
Habaroderusamu Coanya. Bpems onpepnenenus nmo Comuny yno6-
Hee BCEr0 pAacCYHTHIBATH OTHOCHTENBHO €ro KyJbMHHALHH
T3.. Tlpu stom Jerye ompenenuth W st BXofa B TaG/IHMIbI
IpOMeXYTKa BpeMeHH Mexny HabmofeHusamu Codania (cM. § 8)
WJIH, TIPH OTCYTCTBHM TaKMX TalMull, /s €ro pacyera.

1. Pacuer cxopocTH u3MeHeHHs asumyTa. Pacuer ocHoBaH
Ha oOpasoBanuu pasHocTH A, — A, 3a mpoMexyrok AT =
= Af = 1+ = 15°.

Jlna Bxoza B rabauusl BAC-58: nonyauth ¢ .; A . Ha npexmo-
JaraeMoe Bpemsa HabuofienuH. anee caenyer onpenenurb T 8%
BepxHeH KyabmuHaiuu Connua u 6; yunrwiBasi, uto 79 cooT-
BerctByerT £, = 0°u A; = 180° (0°), monyuurh T, — T Ha64. =
= AT* #; nepesectu AT B rpagycbl u noayuurb AT° &2 4.
BriGpas no ¢, 8, f, Bemuuuny A,, HOAYYHTH

. |
L . Y
(ta—1) : 15
rae AeJeHHE Ha 15 BBINIOJIHEHO JJIA TMOJYy4YEHHSA yacoBOH CKO-
POCTH.

Mpumep 9. 21/VIII 1971 r. @, = 38° N; A, = 35° W, npearo-
Jaraercs Bpems onpefenenus Te= 14% (2W). Paccuurate W ,.

PemeHue.
L a) 7’;,1: Ig'*g%ﬂ. ... 13 MAE 6 1" i
T 12 23
T:p 14 23 §=12°,2N
¥ . AT 1437+
Af.:t‘2 940
Tg" 124934

6) ITo ¢ = 38 N; 6= 12°N; {, = 24° noayuaem A, = 134°%

_180°—134°
AT (24—07:15

Dra BeJHYHHA CNYXKHT JJs BXoAa B Tabu. 2 (eMm. crp. 37).

r) 29°/y,
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2. Pacuer mpoMmexxyTka BpeMeHH MexXLy HalbnoJeHHAMH
Coanua. [TpubauxKeHHBIH pacyeT npoMexXyTKa BpPEMEHH MEXIY
HaﬁJIIOILEHHHMH AT MOXKHO OCYLIECTBUTb, 33J|aBAAICh OPHEHTH-
poBouHo# BesuunHOH AA = 40° MEXIY JMHHAME TOJOXKEHHUS.
Torza, Bouuras AA u3 sHauenus A, = 180° Ha MOMEHT KYJib-
muHauuu T.% u BuiGupas us BAC mo @, § u A, Benuuuny f,,
monyuum AT = {, — 4, re ¢, = 0. [lo6aBnas (H.vm BBIYHTAS)
AT* Ko BpeMeHH KYJbMHHAIMH, MOJYYHM BpeMs BTODPHIX
(unE mepBHIX) HabJIONeHHH.

TNpumep 10. Ilo ,!IaHHl:IM npumepa 9 OIpeNeNHTh BpeMA BTOPHIX
HaGmioneHufi npu AA =

Pemenue

a) Bpems KyJbMHHALHH ONpelesseTcss aHAJOTHYHO NYHKTY 4 IpH”
mepa 9; Tax xe no T,p = 14% pubupaerca §g = 12°,2 N.

6) I/Is 1a6a. BACno ¢ = 38° N; 6= 12°N; # = 0° moayuaem
A = ;

8) Ag = 180° — 40° = 140°. B Tofi e KOJIOHKe TaGJHI[ OTHICKH-
BaeM Ay = 140°2; 310 cooTBeTcTBYeT #y = 20° (cmpaga).

2) TH = 20° X 4M/, = 80% = [*20%;, T, = 12"23% 4- 1920% =
= 13%43*,
Ecan nepBhie HaGaoAeHHSA BHIONHHTE B T = 1223, a BTOpHIE

B 13%43%, 1t0 pasHocTs asuMyTOB GynerT okoino 40° (cM. Takke HpH-
mep 18).

Onpederenue ompuyamensvroll eewcomer no BAC-58. 3Sra
3ajaua MOKeT BCTpeTHTbcs NpH o0paborke BeicoT CoaHIa,
H3MEpeHHBIX OKOJIO OPH30HTa B BHICOKHX ILIMPOTaxX, a Takke
B HABHTalMOHHBIX 33jauaxX. Ilopazok paGoTel ¢ TaGIHIAME
BAC oO6buHBIH, H3MEHAIOTCS TOJABKO CJENYIOLIHE OTepailyu:

BXOJ, B OCHOBHBIE TaOJHIbI MPOH3BOJMTCH, KaK OOHYHO,
CBEpPXY MPH OJHOMMEHHBIX @ U 8 HiIH CHH3Y — TIPH pa3HOHMEH-
HBIX, HO MYTEM IlepeXofia 4epe3 YepTy, pasielsionryio 5TH
JlaHHEIE,

sHak monpaBku Ah; 6yner omHomMeneH ¢ Af (o6bluHO —
pasHOHMEHEH);

MoJyYeHHbIH asuMyT BhiuuTaercs u3 180° u emy npuuaer-
csl OOBIYHOE HAMMEHOBaHHe (MO IUNHPOTE H YacOBOMY YIMY).
Crienyer uMeThb B BULY, YTO IPH HETEPHOIHPOBAHUE A3HMYTA 1O
OCHOBHBIM TabuIlaM ero ciefyeT 6paTb B OQHOH YETBEpPTH;

TIO/TYYeHHOH! £ , mpuiaeTcs 3HAK MHUHYC.

Npumep 11, @ = 71°29°,0 N; § = 16°57",4 S; ¢ = 29°28',5 Ost,

Onpenenuts he u Ae.
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Pemenne

T | a-T| np |o1ar2| 4 | 20

g=T1° |+20' 0N Ar, | 42577 a4, | 000
§—17 | —2,6 S| Ahy | —2.6 | A4y |40, 0 | g=9
t=20 |+28.50%t| An, | +4.3 | A4, |+o,5
Pasn. h, 0°41',6] A, 28°,1
he |—0417.6 A,=N151°,9 Ost

Onpedeacrue sremenmos Ky, K. u 0 dyau 6Goasuiozo Kpyea
ho BAC-58. IlapannakTuyecKui TPEYTroIbHHUK CBETUIIA, pellae-
meii mo BAC-58, aBasercsi o6bIYHEIM cepHIECKHM TPEYroJb-
HHKOM, TO3TOMY AJIsi €ro BHIYMC/IEHHS Ha IOBEPXHOCTH 3eMIH,
NpPUHATOH 3a INap, HalO TOJbKO 3aMEHHTb HA3BaHHSA BepLIHH
H BEJIMYHMHEL CTOPOH u yrioB APNyZC na P,AB, rie A u B 0603-
HA4aloT HadaJbHYI0O H KOHEYHYI0 TOYKH [JaaBaHHs (puc. 3).

Ias onpepenenuss Ky, Ky U G Hago NPHHATL Q. = ¢,
6 =@, u {,= AA; u3 tabnun BAC-58 BuiGpate A, = K,
g=180 — Ky (mmu g = K,) u h,= 90° — ¢. Bennuuna
Kypca B KpDYroBOM CcdYeTe OIpeflelsieTcsl JOTHYECKH.

NMpumep 12. HauanpHas Touka naaBaHHs A HMeeT KOODIAMHATH:
@, = 41°32' N; A, = 143°10’ Ost; xoneunas Touka B — @, = 37°42" N;
Ag = 122°48" W. Omnpenennts snementsl K, K, 0 ¢ GoJbuoro xpyra.
Pemenue [IpuaamaeM @, = @, 8 = @, £ = AL = 94°2" Ost,

i T |O—7| hy |21°10°,8 A, |58°,7

@1 =41°32'N | 42° | —28'| Ak, [ —147,6 | A4, |—0°,1
§,=37 42 N | 37 | 442 Ahy | +18 ,0| A4y [—0 ,4
+7 .2 —0 ,2g=53°
AA=94 020st 94 | +2 | Am| —1 3| A4 | 0.0

he | 21°20°,1 Ae |N=b8°,00st

* [norga passocTs Ad OKashIBAETCs 6oapme 30°. B aTuX cayuasx
Hajo HHTepnmoauposaTh Ha 30° mumpoc ocratox. [lag naeHo# 3afauu
TOYHOCTh NpPH 5TOM OGYAeT JOCTaToYHOMH.
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[Monyuyum: 6 = 90 — K, = 68°40" = 4 120 muasm; K, = 58°; K, =
= 180 — ¢ = 127°. DTH pe3yJbTATHl NOJHOCTBIO CXOAATCA C BHYHCICH-
HEIMH 110 QopMmynam H NATH3HAYHEIM TaGJHLaM.

Hocmouncmsa u nedocrnamku mabauy BAC-58. Tabnuus
BAC-58 umetoT caeqyiomue I0CTOHHCTBA. 3 Bcex oreuecTBeH-
HEIX TaGNuI OHH TPeGYIOT HauMeHBbIeH 2aTpaThl BPEMeHH LIS
noJyyeHus BeJHYHH A, H A ., oco6eHHo mpH o6paboTke Hab.1i0-
JIeHu# Tpex Wi YeTkipeX JUHUH, HanpuMep 3Besn. [Ipu stom
BBIOMPAIOTCS CHAauaja BCE OCHOBHEIE 3HaueHHs hr U Ar s
BCEX 3Be3]l, 3aTeM BCe MompaBku M3 Taba. 1, motoMm u3 taba. 2
H, HaKOHeL, BCe BeJHUYMHBI CYMMHPYIOTCH.

Puc. 3

Tounocts k ., onpenenennas no BAC, cocrapasier += 0',1 —
0',2, a asumyra + 0°1 — 0°2, 1. e. BHO/IHE JOCTaTOYHA ISl
BCeX 3a/a4y MOPeXoJHOH acTpoHOMHH. AMepHKaHCKHE TaGIHIbL
HO-214 naor 3HaYyuTeNbHO MEHBIIYIO TOYHOCTb, a JJsi BHICOT,
npesblaoux 60°, HX TOYHOCTD YiKe HemocTaTouHa. TabGauiib
HO-229 nocratouno To4Hbl, HO GoJee TP YIOEMKH.

Ta6muuer BAC-58 yHHBepCaNbHEL, T. €. TIO3BOJSIOT PellaTh
MOYTH BCE 3aJa4y aCTPOHOMHH M HABHTAlMH, B TOM YHCJE H PSA
BCIIOMOTaTeNbHBIX 3a/lad; KPOME TOro, HX 00bEM MEeHbIle aHa-
JIOTHYHBIX 3apYOEXKHBIX TaOJIHIL.

Hepmocrarkamu Ttabaun, BAC-58 sapaswores:

CPABHHTEJIbHO CJIOXKHBIE TaOMUIBl TONPaBOK, MX MENKHH
wpudr;

Heo6XOAUMOCTb MPHMEHEHHS IEDEMElEHHOT0 CYHCIHMOIO
MeCTa MPH BhICOTaxX, 6OMbINX 73° (B 3THX Cydasx Jydille NpH-
mMeHsaTs TBA-57).

Ha 6nuxkafimee spems Tabauiubl BAC-58 ocraroresi ocHOB-
HBIM I10COGHMEM JJisi BHUHC/EHHS A, U A..
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FJIABA I1

HABHUTALHOHHBIM CEKCTAH

WU APYTUE YI'JIOMEPHBIE HHCTPYMEHTHI,
COBPEMEHHOE COCTOAHHUE
H NEPCHEKTHUBbLI PA3BUTHS

§ 3. OLIMBKH HABUTAILHMOHHOI'O CEKCTAHA
H UX YYET. CEKCTAH CHO-T

B HacTosmee Bpems cyja MOPCKOTO H IIPOMEICTIOBOr0 QJI0TOB
cHa0MXeHBl OTeYECTBEHHHIMH cekcranamu Mapku CHO-M u 6o-
Jiee panHux o6pasuos CH, CHO, CHO-2M. ITpomeruiesHocTh
NepexofiuT Ha BHIIYcK HoBo# mapku cekcrana CHO-T, o
STH CEKCTaHH elle Joaro OYIYyT NpHUMeHAThes Ha (ioTe.

PaccMoTpHM OCHOBHBIE HCTOYHHKH TaK HAa3bIBA@MBIX HHCTPY-
MEeHTa/bHBIX OIHO0K CEKCTaHOB ¢ MHKPOMETpPHUYECKHM Gapaba-
HOM M0 NAHHBIM HCCIENOBAHHMU CEKCTAHOB, INPOBENEHHBIX Ha
kadenpe acrpoHomun JIBUMY wumenu ammupana C. O. Ma-
KapoBa.

Owubku rapesxu 3ybuamol pamxi. ¥ OONBIIMHCTBA COB-
PEMEeHHHIX CEKCTaHOB KaK HOBHIX, TaK M OBIBIIMX B 3KCILIYa-
Tallid OCHOBHBIM HCTOYHHKOM OLIHGOK B OTCYETAaX SBISIOTCA
CHCTeMaTHUecKHe OUIMGKYU B Hape3Ke 3yCuaToH pelkH umba.
HMckniouenye cocTaB/siOT CeKCTaHbBI C BepPHHEPOM (BBITYCKae-
MBle, HanpuMep, B AHIVIHK) M CEKCTaHbl C ONTHYECKHM OTCUe-
ToM (BbimyckaeMele B ['JIP), y KOTOpEHIX HMeeTcsl TOIBKO 3Ha-
YHTENTbHO MeHblllasg omubKa B HaHeCeHHH JeleHHH JuMOa.

Ommbku Hapesku pmocturaioT 1’,0 ¥ Hak/JTagBIBalOTCA Ha
Ipyrue OLIHOKH, TIJIaBHEIM 006pa3oM OT SKCUEHTPUCHTeTa
(puc. 4), Tak uro ofmasa omHOKa AOCTHTaeT y o6pasioB BH-
nycka go 1965 r. 1°,6—2',0, a y Goaee HoBmx 0',5—0',8.
OnblT nokasanl, 49TO OWMOKH HapesKH 3aMeTHO H3MEHSAIOTCS
yepes 5° B CBSISM C ueM [ONPaBKH CeKCTaHa B (opMyJspe
JaloTcsl Temeph uepes 5°.

OcHoBHasi NpHYHMHA [OABJAEHHA OIIHOOK Hape3KH — 3TO
HH3KOE KauecTBO M3TOTOB/JEHHS H HECOBEpLIEHHAs KOHCTPYK-
uus 3ybuatoro sanemiedus. B cexcrane CHO-T atu ommOku
3HAYUTENBHO YMEHbIIEHH.

Cnenyer OTMETHTb, Y4TO y 3apYOEXKHBEIX CeKCTAaHOB 3TH
ownbKH Takxke umeroTcs (uHorma fae 0°,5) HecMmoTps Ha ToO,
YTO B MX arTecrarax OOBIYHO OIIHOKH He YKasaHHl.

Kpome cucrematuyeckux ommGOK, YepBAYHOE 3allen/eHHe
JaeT cayyafinele OMIHOKH, MPOSBJAIONINECT B HEYCTOHUHBOCTH
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OTCYeTOB (IPH KaXKIOM HOBOM M3MePeHHH yria). dta ommbKa
B GOJIBLIMHCTBE ciiyyaeB He Gonee 4+ (°,2, HO Y cTaphiX, H3HO-
IIEHHBIX CEKCTaHoB joxonuT no = 0°,5, yro Herepmumo. Ilo
3TOH NpUYHHE, B YHCIe APYTHX, CEKCTaHbl CaelyeT Iepuojfuye-
CKH TNpoBepsTh M or6GpakoebiBaTh. ¥ cekcrana CHO-T sra
omrnbxa mopsiaka =+ 0',1.

Quwubrka om akcyenmpucumema aaudadsl. JKCUEHTPHCH-
TETOM Ha3bIBa€TCs HeCOBMaJeHHE LEHTpa BpallleHHA GOJIBIIOTO
3epKa/la C LEHTPOM AyTH JuMOa, 1O KOTOPOH IPOH3BOLHTCA

fTonpabuu zpadycyeix omevemol (s)

08 -
e CHO-M 3964
04
03
q
o 0° 80" 80° 100" [0 120°gp
_qj
2
g& 5)+5‘ fonpabru
) 03T musympeir omevemod (8)
o4 o2t
WS N\ s g
5 ol 0 20 0c
ozr
o3r
04F
-5"
Puc. 4

OTCYeT yria. IJKCIEHTPHCHUTET XapaKTepH3YyeTcs HampasJie-
HHeM P cMmellleHUsl U ey, BeIHYHHOH CMeIleHHs, BMECTO KOTO-

- e
poii mpuMeHsieTCs YIVIOoBas BeJdHuYHHa &’ = ﬁ rge R —

pamuyc aumba.
ITonpaBky OTCYETOB 3a SKCUEHTPHCHTET MOMXKHO BHIYHC/IATH
no dopmyJae

AK, = 26" [sin (%— P) +sin P] , (6)

U3 KOTOpOﬁ BHIHO, YTO ITIOIIPaBKH BO3PAaCTawT C YBEJAHUCHHEM
yraa.
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HccnenoBanusa ceKCTaHOB MOKa3HBAIOT, YTO OIMIHOKM 3a
cyeT 3KCHEHTpHcHTeTa Y HOBHIX cekcranoB CHO-M HeBenmuku,
y Gojee cTapelx MapoX — 3HauuTenbHbl. OHH JeACTBYIOT COB-
MeCTHO ¢ ommbGKamu Hapesku pefiku (puc. 4, @). Oxomo 30%
opubopoB BooOmle He HMEIOT 3aMETHOTO 3KCIEHTPHCHTETa.
Oznnaxko BcTpedaloTcsl OTHENbHEIE MPHOOPHl, Y KOTOPHIX IO-
SIBHJICSI BCJEACTBHE YJapOB MU IOBPEXIEHUH OCH 3HAUHTENdb-
HBIH 3SKCIEHTpHCHTeT. TakHe ceKcraHb! cielyeT OpakoBaThb.
¥ cexcrana CHO-T 3aMeTHOr0 3KCIEHTpHCHTeTa He 0OHapy-
3KeHO.

Owwubru om npusmamuyrocmu 6boreuiozo 3epkaaq. Tlpus-
MaTHYHOCTHIO (H/TH KJAMHOBHAHOCTLIO) Ha3biBaeTcs Herapasieb-
HOCTh mepefiHeli U 3ajHel noBepXHocTeH 3epkana, a o6pasyio-
Imuiica yroJ Has3HBAKT YIJOM KJiHHA. TakK KaK oTpaxaromei
AIBJIeTCA 3aJHAS MOBEPXHOCTh 3epKana, TO Yrosl KJAHHa BhI-
3bIBAET OIIUOKY B OTCYETE, BO3PACTAIOLIYIO C YBEIHUEHHEM YTJIa.
IlpuaMaTHuHOCTL NpOABASAETCS B pPasfBOEHHH K300paxKeHHH
Ha GOJIBIINX OTCUETaX, BCTPEYAeTCsl OHA CPABHUTENBHO PElKO.
Cexcranbl ¢ TakuM JedeKToM clellyeT 3aMeHATh. 3epKaJa ceK-
craHoB CHO-T umeloT orpaxaiomuil cioffi Ha nepenreH mo-
BEPXHOCTH 3epKaJa, TaK 4TO TOH OIMOKH OHH HE MMeEIOT.

Huempymenmansran nonpaska s. OmubOKH Hapesku, 3Kc-
LIEHTPHCHUTETA ¥ MPU3MATHYHOCTH AEHCTBYIOT K HaOMIONeHHA X
COBMECTHO, IIOSTOMY HX OMpelesiOT BMECTe H KOMIIEHCHPYIOT
BBEIEHHEM S — MHCTPYMEHTaNbHOH MONpaBKH I'DafyCHEIX OT-
CUETOB, KOTOpas ONpelensieTcss 4epe3 KaxkAwle O° yraa.

OwubKu 0m HaPesKl U NOAOKCERUS MAHSEHUUANBHO20 BUHMA.
Orcyernoe ycTpo#CTBO BHHTa CEKCTaHOB HMeeT yepBsIYHOE 3a-
IerJIeHHe, IPH TOMOIH KOTOPOTO ITPOM3BOAUTCS OTCUET B MPO-
MeKYTKe MeX1Y IpafyCHBIMH JeNeHHSMH, T. €. OTCUHTHIBAIOTCS
MHHYTBL ¥ JeCAThe JOMH YIvia. DTH BeTHYHHB! ABJAAKOTCA A0JA-
MH TOBOPOTA YEPBAYHOIO BHHTA OTHOCHTENBHO 3yGuaTol pelik.

[Tpu Ha/MuYMH Y YepBSYHOIO 3allell/IeHHS TAaK HasbiBaeMoH
«UUKJHYeCKOH olImbGKu» yroa mnoBopoTa GapabaHa He GyAer
COOTBETCTBOBATh YIMIY MOBOPOTa GOJBIIOrO 3epKaia H BOHHK-
HET JIONONHHUTENbHAS OIIHNOKA — HAa MHHYTH yTia.

Hccnenosanue mokasamo, 4To owmHOKa XapakTepHa IJs
cekcranoB CH u Gonee paHHMX MapoK M HHOIZA JOCTHIaer
1',0; y cekcraHoB BHnycka mocie 1965 r. sra omubka He
npesuimaer 0°,5 (puc. 4, 6). Takas ommuGKa BCTpedaercss H y
GOMBIIMHCTBA 3apYOeKHBIX ceKcTaHOB GupM «[lnar», «Xbro3»
u 1p. He umeercs 3to# omu6xu y cekcranos u3 ['JIP, a Takxe
y cekcragop CHO-T.
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st yerpanennst omu6KY 4epBAYHOrO BHHTA CltelyeT ompe-
JeIuTh Ha MoBepoyHoM npubope nonpaBKH GapabaHa §;, KOTO-
pble MOXKHO AaBaTh 4yepes 10" yrua. ITompaska s; Jo/KHa J0-
6GaBasTbCA K MONpPaBKe TPajyCHBIX OTCYETOB S.

Hanuuuem 3ToM owInOKH OOBSACHANTCSH, B YaCTHOCTH, pac-
XOXKIEHHS] NPH ONpellefeHuy momnpaBku uHAekca no CoaHiy
(i) u mo ropusonTy mau 3Besne (i;). IeficTBuTeNbHO, i, =
= 360° — 0i,, Tle 0i, BKJAKOYAET TOJBKO «IPaLlycHYIO OUIHOKY»
oxkodso 0°. Orcyersl o CosHITYy BK/IFOYAKOT TaKKe olIHOKH Gapa-
6ana okoso 30" jAejeHuH, MO3TOMY B HHX HYXXHO BBECTH IIO-
NpaBKH §; JJIS1 3THX OTCYETOB H TOJBKO TOLAA ig = fz T. €.

@:ﬁmt—(m+hiﬁ%+m::%m—d&—ﬁm @)

HITHA

io=1ig—>51 =1Ia (8)
rae ozc,, — cpenHUH oTcyer Oe3 IONPABOK;
e — monpasKa, ompeneneHHas no CojHIY OGBIYHBIM
nyrem;
s, — MompaBKa, BhIGPAHHAS M3 aTTecTaTa CeKCTaHa
Ha 30'.

CnenoBarensHo, nompaBka i, ompefeiqeHHas no CoJHiy,
oraocures He K 0°, a k 0°30" (uau 359°30°, uto 6aH3KO), a { —
mo 3Besfie — ToyHo K 0°. Eciu nompaBka s; HeusBecTHa, T. €.
HET HOBOTO aTTecTaTa H BBECTH ee o (opmydae (7) Helabss, TO
CJIeflyeT TPHMEHATh CAENYIOILee IPaBHJIO:

TONpaBKa i MO 3Be3Jie HJH N0 TOPHSOHTY TNPHHHMAETCS
J19 BBEICOT, OMIM3KHX K LeJBIM IpajycaM, HaIpHMEp LI 0C =
= 2807’4 u T. I.;

nonpaska i no CoJHIy IpPHHUMAETCS J/s BBICOT, GIH3KUX
k 30", T. . IPOMEKYTOUHBIX, Hanpumep Asi oc = 28°37 , 4 u . m.

ITo dopmyne (8) MoxHO TaKkKe NPHOMHKEHHO ONPELENTHTH
s, nns 307,

Kaunosudnocms ceemogurbmpos. Tak HasbiBalOT Hemapad-
JIQJIBHOCTh IIJIOCKOCTEH cTeK1a QUABTPa, BLI3HIBAMCILYIO OLIHOKH
B Beicote. Il0 TeXHHYECKMM VCIAOBHAM KIKHOBHIHOCTh HE
JoJpkHa mpebllath 107, Toraa oumin6ka B BeiCOTE GylIeT MeHb-
we 0°,1. Mcenenoanusi nokasbBaT, 4TO B GOJIBIIMHCTBE CJY-
yaeB CBETO(HJBTPBI CEKCTAHOB HE AAIOT CYINECTBEHHLIX OIIH-
6ok. Tombko oxoso /g cpnnb'rpos IaoT oumbky 0',2—0",3 u
JIHIIb €IHHHYHBIE Gonbme 0’ ,6. Tlono6ueie cbmmpm caenyer
3aMeHATh IPH [pPOBEepPKaX CEKCTaHOB Ha mpubope.
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Creftyer OTMETHTb, UTO LBeTA CBeTodHIBTPOB (CHEUH, Kpac-
HEBIH) HeYZauHBl, OHH HaYYHO He 060CHOBaHbl M MHOIJA MEIIAI0T
HaOmolerusaM. Her QUIBTPOB MOBHILEHHS KOHTPACTHOCTH
ropH3oHTa (HampuMep, opaHxKeBoro).Te IKe HEIOCTaTKH H
y ¢uabTpoB HoBoro cekcTadna CHO-T. C KIHHOBHAHOCTEIO GUTb-
TPOB, HX IN€PeKocaMy, a WHOIJla M UX 3arPs3HEHHOCTHIO CBS-
33aHO ABJEHHE WIOXKHBIX COJHIL», 3aTPYAHAIOUMX HaGIIONEHHS .
Ilpu ux nosiBNeHUN TIPEXAE BCEro CAENYET HPOMBITE QUIBTPHI
U YCTAaHOBHUTh, HET /U nepekocoB. Eciu «cosHIa» He HCUE3aloT,
3HAYUT OJMH (MM HECKOJbKO) QUIBTP MMEeT KIHHOBHIHOCTh
U ero cnefyeT 3aMeHUTh.

Mepmeeui x0d omewemmoeo yempoticmea (m. x.). Taxk Hashl-
BalOT PasHOCTb NoKa3aHu# OapabaHa mpH YCTAaHOBKE Ha CEeKCTa-
He OoJiHOro yrJia BpalleHueM GapabaHa B OAHY, a 3aTeM B JIpY-
ryto croponsl. Ilpu sToMm cBoGoanoro xona (modra) y npubopa
o6br4HO He ObiBaer. Ilo JaHHBEIM HCCENOBAHMEA MOJMYUYEHO ciie-
IyIollee pacnpeleneHne BeJJU9IHH MEPTBOrO X0Ja:

Benuuuna M. x. .| 0'—0’1l | 0’,2—0’,5 O',G—l’,O‘ 17,1—17,7

% cekcTaHoB . . . 18 64 14 . 4

Y cexcranoB, GHBIIMX B yHoTpeGJeHHH, Jallle BCTpeyaer-
cfl 3HAUMTEeNbHBIH M. X., MO3TOMY NPH HaOMIONEHUSX CleLyeT
NPUMEHSTE Mepel LA ero ycrpaHeHusi. OnelT mokasand, 4To
olnGKa OT M. X. NPHOJH3HTENBHO OlHHAKOBA HA BeeX OTCYeTax
W YCTPAHUTb ee MOXKHO ITyTeM BpaleHus oTcyeTHoro GapabaHa
BCErAa B OJHY CTOPOHY — B CTOPOHY YBEIHUEHHS OTCYETOB
KaK TIpY OMpeleleHHd i, TaK ¥ MpH HabmoneHusax. Tak xe
BBITIONIHSIETCH ONpefie/ieHne S Ha npubope.

Onpedeerile UHCMPYMEHMANbHBIX RONPABOK HEA ROBEPOHHOM
npubope. HekoTopble HHOCTpaHHBE dupMbI, B yacTHoctH VEB
(FOP) u «Ilnat» (PPT), BhmyckalT moBepouHble NPHGOPHL,
KOHCTPYKLUHH KOTOPHIX OTJIHMYAlOTC APYT OT APYra TOJABKO
ornenbHbIME AeTansMu. OXHUM H3 Jy4IINX SABJSETCS MpHOOp
npennpustus VEB (puc. 5). OH cocTOHT M3 CIEIyIOMHX oC-
HOBHBIX JieTa/lefi: TOYHO pAasfe/eHHOro 3TaMOHHOIO Kpyra 5
¢ OTCYeTHBIM ycTpo#icTBoM [, mirardopMbl ¥ KoHcoJeH 3 ajs
YCTaHOBKH IIPOBEPSIEMbIX CEKCTaHOB, KOJJIHMaropos 4, jaio-
KX H300paxKeHHe YJANeHHOro IpeiMeTa, 3PUTeNLHOH TPYOLI
2 ¥ OCBETHTENTbHOH CHCTeMEH 6.
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[IpuroroB/ieHHbIH, T. €. CMAa3aHHBIH U BBIBEPEHHHIH, CEK-
CTaH YCTaHABIHMBAIOT B cepeluHe npubopa. Bpamennem 6apada-
Ha CEKCTaHa B OXHY CTOPOHY Ha HEM YCTAHABJMBAIOT MOCJAENO-
BatenbHo yrami 0,5, 10, 15° u T. A. X cpaBHHBAIOT C TOYHLIMY
yIJaMH, MOJyYaeMBIMH Ha OTCUETHOM YcTpoicTse mpuGopa.
D10 NaeT nonpaBKH S ¢ X 3HaKaMmu. ITonpaBKH mo/yyaioT He-
CKOJBKO pas, H3 HHX Haxo- 7 g
IAT cpenHee apudMeTHUec- '
Koe, KoTopoe H OyHer Be-
JHYUHOH .

Ananoryyso IOAYYaroT
nonpaBku OGapabana. Ha
stoM xe npubope mpose-
psierca MW MepTBHIE  XoJ
Gapabana.

Takue npuGOPHL LOAHKHEL
ObiTb B KaxKIOH HaBHTralu-
OHHOH Kamepe NapoXoJCTB,
OJJHAKO B HacToslilee BpeMs
OHH HMeIOTCI TOMBKO B
BUMY wu B runporpaduyec-
KHX OT[genax, a TakXe B
HHOCTPaHHBIX IOpTaX.

Mexny TeMm cekcraH He-
00X0IHMO NepPUOAUYECKH
MpoBepATh B J1a60paToOpuH, Puc. 5
TaK KaK B MOpe ero nompas-

KH S TIOJYYUTh HEBO3MOXKHO (coco6 «3Be3fHBIX PacCTOSHHEY
IS IITYPMaHOB TNPAKTHYECKH HENPHMEHHM).

ITonyyeHHBe TIONPABKH S H §; BIHCHBAIOTCI B (opMysasp
CEeKCTaHAa MM B CBHJETEIbCTBO, BBIJABAEMOE OpraHH3aluel
(oBpasen, npumensembit B JIBUMY, nan na puc. 6). O6uas
nomnpaska A8 NaHHOTO YIJa S, CKJIaJplBa€TCs M3 JBYX Ionpa-
BOK — HA Tpajfychl M MHHYTHI yIia, T. €.

So=58-+51, 9

KOTOpPOH H HCIpaBAfeTcA NaHHHIHA oc.

Hamernenue nonpasox 6o epemery. IIoBTOpHEIe Hec/IeI0BaHHUS
cekcranoB u3 BMII B unTepBase OT OfHOrO 0 TPeX JeT MmoKa-
saay, u4to B 98% ciyuaeB H3MeHeHHS MONPABOK S MEHbIle
0',3 u Bo Bcex caydasx He mpeseiaior 0°,5. [TompaBkm s,
TaKKe He MeHsiloTcst Goublre yeM Ha 0',1—0',2. Ognako uMeroT-
csl caydad MOBpexfeHuUH peHKH, HPHM KOTOPHIX TNONpaBKa S
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M3MeHANach Ha HeCKONbKHX oTcuerax fo 1'. Ilpu yBenmuenuu
UWHTepBaNa [0 HATH JeT GONBIUMX OTK/AOHEHHH SHAYHTENILHO
Gonbue. Ha 3ToM ocHOBaHHM HaMH TIpejsIaraercsi Iepearre-
CTalliss M OCMOTP CEKCTaHOB Yepe3 TPH TOfa SKCIIyaTallHu
U BHEOYEpENHLe — M0CJe MNOBPEXACHUH.

Acmporomuueckan obcepeamopus JIBHMY

CBUOETEJIbCTBO
O IpoBepKe CeKCTaHa
Ne
oc°| s |0c°| s |0OC°| s [Tonpasku
Plonpaska | | sa mumaume
Gapabana CREA0-
0 45 90 $unbTpOB
[ 1 ’
5 50 95 % o el % I 52
=N =
go | s1 = B I M
5 & o
10 55 100 =S 2| 3epxamno
15 60 105 0’
20 65 110 10" 2
25 70 115 20" 3
30 75 120 307 4
35 80 125 40’
- MeptBril x0X%
40 85 130 50°

ITpumeuannsa: 1. IlonpaBxn sy, Sy H S, NPUAAKOTCA CO CBOHM
3HAKOM K OCHOBHOH monpaexe S.
2

3.

« » 197 r. Hcnonsutens

Puc. 6
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Kpamxue evigodet 1 pexomendayuu. 1. Cekcraupt THIA
CHO-M tpe6yioT nepearTecTanyuy yepe3 3 roja H MpH NMOBPEX
IeHusX. PekoMeHayeTCs HaJaIuTh B HaBHI'allMOHHBIX Kamepax
MapPOXOJACTE MPOBEPKY CEKCTAHOB.

2. 3y6uaryio pefiKy CeKCTaHa CJelyeT MepHOJH4eCKH Mpo-
YHIATh JKECTKOH IEeTKOH H cMa3hBaTh Mac/aoM, HocJe Yero mpo-
KpyuuBath Gapaban oT 0 go 120°. Peiiky mano Gepeub or yna-
pOB, TOSIBJAEHHS 3a3yGpHH, MONMajaHHs TPA3H, JbJa H T. I.

3. Mwmerp B BuAy, 4TO Yy oTcYeTHOro GapaGaHa MOryT OHITh
HONpPABKH M HX HeoGXOJUMO BBOLHTb B BEJIHUYHHY OC.

Puc. 7

4. Tlpu onpenenenun monpaBku uHAeKca mo CosHEOy cie-
JyeT B KaXKJABIH OTCUET BBOJWTH MomnpaBKy Gapabana. UToOwl
u30exKaTh BBEJIEHHA MONPaBKH, CAELyeT ONpeensaThb 3HaueHHUs
[ Mo 3BesJe.

5. MamepeHue BBICOT HEOGXOAHMO 3aKaHYHBATh BpallleHHEM
6apabaHa Bcerjia B CTOPOHY YBEIHUMBAIOMIUXCS OTCUETOB H TaK
e Bpamarb 6apaban npu onpefeneHud {. B atom cayuae
MepTBBIH X0Ji OYJeT CKasbplBAThCS MeHbIIe.

Cekcran CHO-T. C 1972 r. oreuecTBeHHasi IPOMBIILLIEH-
HOCTh OyJeT BHIIYCKaTb HOBYKW MapKy cekcrana CHO-T
(cexcran HaBHTAIMOHHBIA C OCBETHTEJeM — TPONHYECKHH).
OneiTHEE 00pasiEl cekeTana (puc. 7) B 1970 r. mpollau HCmb-
TaHusA, KOTOpbie TI0Ka3ald XOpollee Ka4ecTBO 3THX NpuOOpPOB.
OcHOBHbBIE OTIHYHS HOBOTO CEKCTaHA: YJAYYIIEH METal] PaMbl
H JieTaneli, H3MeHEHEl paMa U och Bpallenus (aaufara — BHYTPH
paMbl), TOKPHTUA 3epKaJd BHEUIHHE, H3MEHEHE! QHIBTPH, LaHbI
IBe TpyOH HOBOM KOHCTPYKIMH. Bec cexkcrana 1,3 ke, npenenst
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usMépsieMblx yIvoB 120°, MHCTpyMeHTaJabHasi NOMpaBKa Me-
Hee 0’,3—0',4, Touynocts orcyera 0,1, meprtBeIi xo0m 0',1—
0',3. Hamepenus Breicor ConHua mamu &,, = -+ 0°,3—0',4,
sBesn =+ 0,5.

§ 4. CEKCTAHBI C MCKYCCTBEHHBIM IOPH30HTOM

Uccnepopanus cekcranoB HMMC-3 (o cekcramax HMMC-3
u TMMC-3 cwm. [7]), npoBenenHbIe B TIoc/IeIHAE TOMB], TIOKA3aJlH,
YTO NMPHHUHUIIHANLHO 5TH HPUGOPEL MOI'YT AAaTh TOYHOCTEL B MECTE
nopsaaka = 2'—3’ M COYKHTH BCIOMOTATENbHHIM IPUGOPOM
JJIs1 OTIpeJlesIeHHs MecTa B OCHOBHOM HOYBIO H HHOLJA THEM IPH
mJoXo¥l BHAMMOCTH TopH3oHTa. OfHaKo A 3TOrO CJeRyeT
YUecTb C/eIYIOLIEe.

1. TpeGyercs mnoBHICUTH KadecTBO H3roToBaenus HWMC,
TaK KakK GOJBUIMHCTBO AeHCTBYIOMHUX NPUOOPOB JaeT HeBepHBIE
UK HecTaOHJIbHEIE IOKa3aHHA. B cBs3u ¢ 3THM cienoBano Gbl
U3MEHUTb H METORHUKY IIPOBEPKHU 3THX CEKCTaHOB B Jaboparo-
pun 3aBoga. (Cinexyer naBaTh OGIIYI0O HONPABKY OTHOCHUTEILHO
BepTHKAIH mnpubopa.)

2. IlItypMaHbl, OpUMEHSIOUHE 3TOT NPuGOp, HO/IKHEI Tpe-
HUPOBAThCS B GEPETOBLIX YCAOBHAX H TOMLKO NOC/IE [OTYUeHU A
XOpOILHUX Pe3y/bTaToB HOJb30BaThCS UM B MOpE.

3. Ilepen BBIXOAOM B pefic IITYPMaHY CJIELYeT COCTABUTD
Ta6/IuILly nonpaBok npubopa Ajs PasHEIX BBEICOT HO (opMyae

A =h—humc,

rjae A BHIUHMCASETCS IO H3BECTHHIM @g; A,

humc — OTCUET CEKCTaHa, HCOpaBAeHHbH pedpakuued u
nonpasko#t i.

4. Tlpu suauuTtenbHoM Kauke (Gosee 15°) mpubop npakTuye-
CKH HENPHMEHHM.

K HeKoTOpbIM HHOCTPAHHBIM OOGBIKHOBEHHBIM CEKCTaHaM
IPHKIAAEBAETCS YPOBEHb C HOYHEIM OCBeIeHHeM (HampHMep,
K cekcranam ¢upm «[Lrar», «Xplo3» H 1p.). B Mopckux ycmo-
BUSX OHH IPHIOJAHBEI TOABKO IJIs OPHEHTHPOBKH CEKCTaHa, HO
HE [/ HSMEpEHHsI BbICOTHI Haj MCKYCCTBEHHBIM TOPH30HTOM.

§ 5. HAKJIOHOMEPBI

Haknonomep mpencrasisier cob6oli HeGoMbLIOH YIVIOMEpPHBIH
npubop OTpaKaTeJbHOTO THIA, MpeIHA3HAYEHHHIH AJA H3Me-
peHus yrios, Gnuskux K 180°, HO nawomuil oTcyer yria cBepx
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180° B Mmunyrax (B mpegenax =+ 15°). Hamepennoe npuGopoM
3HaueHHe HAKJOHEHHS rOopH30HTA OyJeT Beeria HaleXHee, d4eM
BhIOpaHHOe U3 Tab/uil, KOTOphHE COCTaBJAKIOTCA AAs CPEIHHX
cocrosinu#i atMocdephl, a MOTOMY MOTYT 3HAYMTEIBHO Dacxo-
JIHUThCS C JAeHCTBUTENBHOCTBIO.

[puHuMN YCTPOHCTBA BceX HAKJIOHOMEPOB OJHHAKOB H 3a-
K/I0YaeTcs B IPUMEHEHHM OTpaKkaTeJbHOH cxembl (puc. 8, )
AN HU3MepeHHsT  yIJia

(180° = 2d). Voo g
Cxema moC7efnero o6-  4'— T =4
pasua HakJoHomepa H-5 _%{F-Zd\/l\'\e.ﬂ
NoKasaHa Ha pHC. 8, 6. *
CnoxHasi mpusMa —KpHI-
la 2 — HemoABH¥KHA, a
Jy4 OT TMpaBoH YacTH
FOPH30HTA [IOBOPAYHBAET-
C C TIOMOIIBIO JIMH3 —
NOfBUXKHOH 4 W Hemnox-
BUXHOH — OTpHUATeNlb-
HOH 3, NpeNCcTaBASIOUIHX L
coboii Kak OBl «omTHYec-
kuit kaun». [lpu mepewme-
IEHUH JIUH3E 4 JYYH OT
ropusonta Il moBopayu- 6
BalOTCS HA yroa o =+=15°,
KOTOpHIH H (HKCHpYeTcs
Ha TIOBOPOTHOH HIKaje 5. Puc. 8
YpaBHHBaHHEe spKocTeH
u3obpaxkenu#l ropusonroB JI u [I mpousBogutcs Auadpar-
Mo . 3purenbHas TpyOa 6 umeer yBeaudenune 4 u 5HX.
Haxnonenne ropusoHTa H3MEPSIOT MOBOPOTOM IIKATEI J,
IpH NOMOLIH KOTOpO# nepemeliaercs uH3a 4. [OpH30HTE B Ha-
KJIOHOMepax H-5 mn3obpaxKeHBl B BEPTHKAIbHOM IMOJIONKEHUH
(puc. 8, 6). Ilpu moBopoTE LIKAJEI OHH COBMEIAIOTCS, IPHYEM
[pH HakJoHax npubopa u3obpaxKeHHs He pacxoaaTcsa. YToGb!
HCKJIOYUTh OIMOKH HYJIS, CIeLYeT BhIIONHATE [BA H3MEPEHHSI—
npu «upsMoM» (d,) ¥ «mepeBepHYTOM» (—d,) npubope; NpH 3TOM
cam mabmopaTeab NoBopaduBaerca Ha 180°. M3 oTcueros cie-
Jyer B3AThb CpefiHee apu(MeTHdecKoe, T. €. HAKJIOHEHHE Ompe-
IensieTcs 1o Qopmyse

=
2

)'s.
N

AANNN AN

g di—ds

e, (10)
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I[Ipsmoé nonokerne npubopa (orcuer d;) Gyfer npu nua-
¢parme BBepxy. Eciu 3HaueHue d; OTCUHMTBHIBATIOCH IO YepHOH
mxane (), TO HaKJOHEHHE BEIYMTAETCH W3 BBICOTHI, €CJIH IO
KpacHo# (—), — npubasJsiercs.

Ha cynax BcTpevaioTes TakKe HakJoHoMephl KaBpakickoro
(HK). Pa6ota ¢ HEUMM aHAJIOTHYHE, TOAbKO OTCUET IPOH3BOJIMT-
Cs1 [0 ONTHYECKOH IIKa/le OXHOBPEMEHHO C CO BMEIIEHHEM [ODH-
30HTOB.

HcenenoBanus HaKJIOHOMEPOB, TPOBEIEHHEIE ABTOPOM KHH-
ru oceHsio 1970 r., nokasanH, YTO HaKJOHEHHE B Mope IMOJY-
Y3EeTCST C TOYHOCTHIO 0K0Mo == 0',2 U 4To Ha H3M epeHHe HaKJIo-
HEeHUs WITYPMaH TPATUT OKoJ0 3—4 MuH.

HaxkoHoMep pexoMeHIyeTcsi IPHMeHSITh IVIaBHEIM 006pasoM
npu obcepBalusix, TpPeOYIOIMX MOBHIIEHHOH HaleXKHOCTH,
HanpuMmep, NPH NOAXOZAX K Oepery, B 3KCNEAULHAX H T. T.
Oco6eHHO ToO/J€3eH HAKJIOHOMep NPH JHEBHbIX HaOMIOIEHHAX,
KOTZla YuC/a0 JUHHE OTpaHHYeHO IBYMSA-TpeMs.

TJIABA III

OCOBEHHOCTH JHEBHBIX ONNPEAEJIEHUH
MECTA CYOHA IO CBETHJIAM

§ 6. COBPEMEHHOE COCTOAHHME ACTPOHOMHYECKHX
METO 0B ONPEAEJEHHAA MECTA CYAHA B MOPE

HocTuKeHHA COBPEMEHHOH TeXHHKH B 06/1aCTH MOPEXOnHOH
aCTPOHOMHUH, HAIIpHMEp aBTOMATHYECKHE aCTPOHABHIALMOHHBIE
CHCTEMBI /151 BH3YaJbHEX H PafHOaCTPOHOMHUYECKHX Halmioze-
HUH MOTYT 3HAYUTENbHO NOBLICHTH OE30IacHOCTh IlJaBaHUS,
II03BOJISIA ONpPENENATh MEeCTO aBTOMaTHYeCKH W IpH o6/1auHOH
norofe. OHAKO OHH ellle CAUIIKOM HOPOTH, CI0XKHH, IPOMO3]-
KH H, BePOATHO, HMEIOT OrPaHUYeHHHIH CPoK cnyxKOu. Hanuune
B 3THX CHCTEMAaX I'MPOCKOMHYECKHX: CTaGUIH3aTOPOB, CIEAAIIHUX
CHUCTEM, MEeXaHHYeCKHMX, 3/JEKTPHYECKHX M ONTHYECKUX JHHHH
nepead 3acTaBJjIsIeT IpeAnoaaraTh, 4To, IOMHUMO OLIMGOK OCHOB-
HOI'O M3MEPUTENbHOTO Npubopa, B HUX NEHCTBYIOT elle olIMOKH
3THX 3naemeHToB. IlostoMy o6mas ToYHOCTL  obcepBallui,
BepOsiTHO, He BRIlle, YeM IpH pyuHoH paboTe mrypmara. [Tona-
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JOOHUTCST, TIO-BHAHMOMY, €llleé HEKOTOpOe BpeMs, 4TOGEI Hpo-
CTefllIMe U3 3THX CHCTeM NOSBHJIHCH H PacIpoOCTPaHHUIMCh Ha
TpaHcmopTHOM (tote. B CBfI3M € 3THM OCHOBHBIM METOJOM
aCTPOHOMHYECKOrO ONPENeNeHHsT MECTa OCTAeTCH B HACTOsIIEe
BpeMsi MeToJ, BHICOTHBIX JuHu# nosmoxenus (BJIIT). Mmeercs
TEHJIEHIIUA CJeJaTh 3TOT METOJ EIMHCTBEHHBIM, MCK/IIOUHB H3
NPAKTHKH Pa3JMYHBIE «IAaCTHBEIE CIYYaw», B TOM 9HCIE OIpe-
JeJleHre IIMPOTHl MecTa [0 GJIHSMEPHIHOHANBHBIM BHICOTAM.
ITosToMY HYKHO, 4TOGBI IUTYPMaH B COBEPIIIEHCTBE 3HAT OCHOB-
Ho#t Merof BJIII, pasnvyHele BapUaHTH ero IPHMeHeHHs, a ob
OCTa/bHBIX METOLaX TOMbKO HMeNl mnpefcraBieHue. Jas Tpo-
MIHKOB TOJIE3HO TaK¥Ke 3HATh CrOCOG COOTBETCTBYIOLIMX BHICOT
H BBHICOT, GOabINX 88°.

Ha GoapmmHcTBE cynoB B Gimxaliilliee Bpems Gyjer mpc-
Jlo/KaTbesl «pyyHas» oOpaGoTka HabmoleHHH no Tabauiam
H TOJBKO Ha HEKOTOPHIX — 3KCHEIHIMOHHHIX, HCCIENOBATEIb-
CKHX, JeIOKoJax H T. I. K 06paboTke mopkmounurcs SLBM,
B YACTHOCTH HaBHTallMOHHas MaimmHa MBY-3.

B o6muit MeTon BHICOTHBIX JHHUE BHECEHO HECKOJIBKO YCO-
BepLIEHCTBOBAHH !

olnpefie/ieHNe HauBEITOAHeHIIEro TPOMEKYTKA BpeMEHH MeXK-
ny unabmogennsimu CosHLLA,

NpeNBapUTeNbHble BBHIYUCACHHS (MPEIBHIUMCIEHUS) JHHUH
HOJIOXKeHHS, U 0cobeHHO BTopol Juuud mo CoaHIy;

IpUMeHeHHe B ONpelefeHHHX YCIOBHAX TpeX JHHHK @O
Connny;

paciiupeHue NpeleNoB AHEBHOTO OIpefeleHHs MecTa Io°
Conuny u Benepe uam Jlyne;

NpHMEHEHHe MPH OKEaHCKHX ONpeleeHHAX aBHALHOHHHIX
Tabnul, TNof0oGpaHHBIX 3Be3f;

IPENBLIYKCACHHS € STUMH TaGMHLAMH [IATH -— CEMH JHHUH
1o 3Be3jaM;

Gosiee THIATeJBHBIH aHalH3 OIIHOOK ONpeaefeHHs MecTa,
B CBfI3H C YeM PEKOMEHIOBAHO 3apaHee IJIAaHHMPOBATh HalbJoze-
HHsI, ONPELenaThbcsl N0 UYEeTHIPeM 3Be3jaM, NpHBJAeKaTb K Ha-
GJIOfleHHsIM BTOpOro (Tperbero) HabmiofaTensi, NPHUMEHATh
MeToZ BecoB IPH BhIOOpe MecTa M oObelnHeHHH oOcepBaluil.

B crmocofax onpefleleHHs [ONpPaBKH KoMIAca YTOYHEHa
METOJ[MKa ONpeJeleHnsl NONPAaBKH THpoKoMnaca (Ha JaHHBIA
MOMEHT H Ha JI/TUTeIbHBIH IPOMEXYTOK BpeMEeHH), a TaKKe JaHbl
ynpoulenusi npu obpaborke no BAC-58.

CyliecTBeHHOH 0COGEHHOCTBIO COBPEMEHHBIX DEKOMEHa-
HUH sBAsieTCs: HAGJMIONEHHS 3allIaHUPOBAHHBIX CBETH/ O UX
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h n A (B ToM uHCIe NpeNBBIUHCAEHHBIX), OCPeJHEHHE TPeX
BBICOT, BBeJEHHE KOHTPOJSI pelleHHs U BLISBJIEHHE POMAaXOB.

Takum obpasoM, B o0lleM caydae CleIyeT ONPeneasThCs
BCErJa IO JIHHHSM [IOJOXEHHS IPH JIOGOM MONOXKEHHH CBeTH-
Ja, OTOpOCHB BCsKHe dYacTHhle crocoOwl. [lpemmyiectBo Me-
tona BJIIT — ero yHuBepcaqbHOCTh H CTaHAAPTHOCTH 06paboT-
KM M aHaJu3a ONpeflesieHHs.

§ 7. NPOBEOEHHE HABJIIEHHH. KOHTPOJIb
H3MEPEHHbBIX BBICOT

HanGonee c10:KHEIM MOMEHTOM IIPH ONPEIETeHHH MecTa Cy -
Ha SIBJISIIOTCS] U3MEPEHHS BHICOT CBETHI. TOYHOCTD onpelieneHH s
3aBHCHT OT Ka9eCcTBa CeKCTaHa H KauecTBa HaO/IOJEHHS BEICOT.
Ilpu HamHuue XopomuX npuOOPOB pelalmuM (aKTopaM
sBJIseTCS uCKyceTBo Habmionarens. HyHo ymeTh momoGparh:
npubophl, HAaWNy4YlllHe YCJAOBHUSI, MeCTO, OCBelleHMe M T. II.,
IPEIBAPUTEILHO BHIGPATh BHI'OJHBIE B JaHHOM CJydae CBETHNIA
H HaJJexamuMm o6pasoM opraHu3oBaTh HaGMIOIeHHs (Koaude-
cTBo Habmopartened, ¢uKcalus MOMEHTOB, KOHTPOJb Habiio-
JaeMBIX BEICOT, 06paGoTKa HaOJIofeHHH).

PaccMorpum  mompoOHee mnoffop CBeTH/, OPraHH3allH 10
HabJIOAeHHH U [poBelleHHe HX KOHTDOJISA.

L resrote Habaolerus. BHGOp BpeMeHH HaOMIONeHHHE OJHOr 0
CoJsiHIIA 3aBMCHT OT MOCTaBJEHHOH 3aJadH, HANmpUMEP MeCcTo
CYZHa K MOMYLHIO WK GoJee ToYHOE MecTo U T. IT. [TpoMexxyToK
e BpeMeHH MeXny HaOmofeHHsMH 3aBHCHT OT PAfa NPHYHH,
I/IaBHAs M3 KOTOPHIX — CKOPOCTb H3MeHeHus asumyTa CollH-
na. [TosTomMy Bo BceX ciIyyasiX HaHBHTOAHEHIHMH OynyT Ha-
GJIIOZIEHHS [0 H TIOC/Ie KYJIbMHHALNH, TaK KaK asHMYT H3MEHsIeT-
ca sleck Geictpee Beero. s Tpex nuHH#A no CoOMHIY K 3THM
Ha6moeHuAM No6aBisercss HabMoAeHHe B MOMEHT KYJbMHHA-
uuu CosHIa.

Ha6mionenusi Comaua u Benepe:, Comuua u JIyHB miaHu-
pyIOTCSl Ha TO BpeMs, KOrla PasHOCTb HX a3HMYTOB Hanbo/Ib-
mas uau gonycrumas (He meree 30°). Ilpu 3ToM cienyer Hane-
ctd Ha ryiobyc Benepy u JIyHy u npoBepuTh BO3MOXKHOCTH I10-
JYYUTh TPETHIO JIHHHMIO.

Iod6op 36e30 015 Habaolenud. JIBe 3Be3fibl MIH IJaHETH.
Ipu momGope ABYX 3Be3[ Pa3HOCTb MX a3MMYTOB J0JKHA OBITh
70—80°, HarpaB/ieHHe CpeIHEero asMMyTa Jydile BHIOHpATh
COBNAJAOIIUM ¢ JHHHEH MyTH cylqHa. Toria cMelreHue oT IO-
CTOSIHHBIX olIMG0oK GYNeT HaM H3BECTHO — B HAalpaB/ieHHH
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nytd (cM. § 16). BeicoTHl CBETH JOMKHEI GBHITh TI0 BO3MOXK -~
HOCTH OJJAHAKOBHIMH.

Tpu 3Besnst unu nnanersl. [Ipu nomGope Tpex CBETHJ CJle-
ZYET CTPEMHUThCS, UTOGLI OHM GBIHM B PA3HBIX YACTSIX TOPH30H-
T4, T. €. PA3HOCTh A3HMYTOB MEXJY TpeMs 3Be3JaMH JOJKHA
6uTh no 120° Npu OAMHAKOBBIX BHICOTAX.

Yerwipe 3Be3zbl uau naaHeTsl. [Ipu yeTelpex 3Be3nax Noa-
Gop MPOM3BOAMTCS MOMApHO: PasHOCTh asuMyToB B mape 180°
M OJMHAKOBBIE BHICOTH; PAsHOCTb A3UMYTOB MeXJY NapaMi
90°;, B pasHBIX Mapax MOTYT OBITb pPasHHIE BHICOTH CBETHII.

Bo Bcex 3TUX cJyuasX HYXKHO YUHTHIBATh, UTO BEYepoM
MepBLHIM Jyullle NJaHHPOBaTh HabmiofeHue Haubosee SApPKOH
3Be3Ibl HajJ MEHee OCBellleHHOH OCTOBOM YacThi0 I'OPH3OHTA,
a yrpoM — GoJjiee cnaGoi 3Be3Lbl U3 MJAAaHHPYEMBIX Haj Hau-
GoJiee sIPKO OCBEIeHHOH — TaK»Ke OCTOBOH YacThio TOPH30HTA.

Opearusayun Habaolenus csemus. Haumbonee panuoHaNb-
HOH fiBAseTcs paboTa OCHOBHOTO HA0MIOaTels COBMECTHO C TOo-
MOIIHHKOM. JIHeM NOMOIIHHMK 3aMeyaeT MOMEHTH [0 XPOHO-
MEeTpY WJ/IH M0 ManryGHBIM YacaM H 3alHChIBAET OTCUETH CEKCTa-
Ha. Ilpu HOuHBIX HAGMIONEHUAX Jydlle, YTOGH TOMOUIHUK NpPO-
H3BOJIMJ TaKXKe M OTCUETHI 10 CEKCTaHY, TaK KaK OYeHb BAXKHO,
4TOOH! V143 OCHOBHOTO Habmionarens Obl1 mpucnocoO/ieH K of-
HUM YCJIOBHSIM (TOp M30HT M 3Be3zia). Ecan 310 3aTpyaHuTeNbHO,
To HaGMIOAAMUN 3Be3/bl He NOJIKEH NPOH3BOJHTE OTCUET IPH
SIPKOM OCBellleHHH. TO BO3MOMKHO BHINOJHHTb TOIbKO NPH MO-
moutu cekcrana CHO-M co cBersmumucs neneHusiMu. ¥ 6ouib-
IUMHCTBA 3apyOexHBIX CEKCTAHOB OTCYET TNPOM3BOJAMTCA Ha
CBETy, Iocjae 4Yero HabMOAaTeN b IJIOXO BHAMT TOPH3OHT, a
HHOTA M «TEpsieT» 3Be3NY.

Ecnu vaGnionatens paGoTaer ofMH, TO MOMEHTHI Hajlo 3aMe-
4yaTh [0 CEeKYHIOM8DY (mylleHHoMY no 7T.,) miad manyOHBIM
yacam, U 3anuch T,p U 0C IPOM3BOAUTD HA MecTe HaO/IoneHH .

ITpu npoBeaesny ocobo OTBETCTBEHHBEIX HaO/MONEHUH HYXKHO
OpraHN30BaTh CPYNNy HaGIIOAOMUX U3 IBYX (TPeX) OCHOBHBIX
Habmionatenefi. HabaroneHus MOXHO MPOH3BOAMTH IIOCMEHHO,
npuudeM KaxkIbli HaOmofaeT cBOM KoMmOuHallud cBeTud. Ecau
CYMepKH OouYeHb KODOTKH, TO 3alHCH MOTYT Je/JaTh MaTpoChl
HJH ADYTHe JHLA, a BCE OCHOBHBIC HAO/IIONATeNH NOMKHBL pa-
GoTaTh ofHOBpeMeHHO. Kax/pli HabIogare]b H3MepsieT BHICO-
Thl CBOHM CEKCTAHOM, IpeIBapHTE/]bHO BHBEPEHHBIM, a MO-
MEHTHI 3aMeUaeT 10 APYroMy H3MEPHTENIO BPEMEHH — BTOPOMY
XPOHOMETPY W/IH many6HeIM 9acaMm. Eciu HaGmogaloress ToJb-
Ko 1Be 3Be3fH uiu Co/iHIe, TO KeJlaTelbHO H3MepATDb Mo NATh
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BLICOT, eClH HabJiofaercsi TPH-UeTHIPE 3Be3fbl — 10 TPH
BBICOTHIL.

Konmponre usmepenudi no pasrocmsn. Ilpu usmepenun Tpex,
NATH WK Gojee BBICOT MOAPSAL BOSMOXKEH MPOMEXYTOYHEIH
KOHTPOJb M3MEPEHHH N0 PasHOCTSIM, KOTOpPHIH MOXKET MpOH3-
BOAUTh noMomHHMK. OH MOXET 3aMeTHTL TakKe M a3HMYTHI
see3n min CosHIla no Kommacy.

KonTposb mo pasHocTsiM npousBofuTcs clepyouuM o6pa-
3om. M3 taba. 15-6 MT-63 BeiGupaercss mo ¢ u A uaMeHeHHe
BHICOTHL 3a 10 cex AL KaXK[Oro CBETHIA OTAENBHO (CM. IIPH-
mep 13). Ilo mosyuennsiM AA cocTaBisieTcsi TabGauuka gas Ak
3a 20, 30, 40 cex. 3anucap Ha6IIONeHHS, [TOMOIIHHK
o6GpasyeT pPa3HOCTH OTCYETOB CEKCTAHA H MOMEHTOB MEXIY
CTPOK. Pa3HOCTH OTCYETOB CEKCTaHa CPaBHUBAIOTCA C BhIGpaH-
HBIMH K3 TaOJHI U OPOHHTEPIIONHPOBAHHBIMH Ha TO Ke ATe.
Ecsu nBe pasHocTu MoOZpAZX He CXOIATCSH, 2 OCTajlbHBIE OfHHA-
KOBBHI, TO CpelHee MeXJLy HHMM Hal/IIofeHue BEIYEPKUBAETCS.
Ecau Bce pasHocTH pacxojsarcs OoJsiee ueM Ha 1, To Habuone-
HHS BBIMOJHEHH IJIOX0 (BO3MOXHO, BC/IEACTBHE MAOXHX YC/IO-
Bul), H HaOmoNaTeNb NOMKEH DellHTb, MOXET JH OH IOBTO-
puTh HX 60Jee TOYHO.

Mpumep 13. B @ = 54° N; A = 45° SOst wa6momanu cepuio
B BICOT SBe3JHL.

IIpoH3BeCTH KOHTPOJbL IO PasSHOCTAM.
PemeHHe. Ak 3a 10° = 1',04 (Tabn. 15-6)

oc ‘ Aoc Typ AT | Ahpeopem.
62°12° 5 | .. 74244560
BeruepKupaen 8.8 |8 ’3}9',3 95,46 | 99° |5 -2} 07,0
21 .8 |20 2,32 | 46 4.8
273 |3,8 2720 | 48 15,0
620329 |58 [7apgmioe| 50 | 57,2

CpaBHMBAs PAsHOCTH OC C TEOPETHUECKHMH, BHIHM, YTO Pa3HOCTH
1—2 u 2—3 He cXojsTcs, cAeA0BaTeNbHO, BTOPOE HaGMIOAEHHE HETOYHO.
BriuepKHYB €ro Kaxk npomax, NpoBepHM PasHOCTH [—3§, Pa3HOCTb oc =
= 9,3, a reoperuueckas = 10,0, uto ZomycTHMO.

Hauunajomemy HaGaiofarenio ciaefyeT TaKKe H3MEDHTb BHICOTY
ConHIla ¥ 3Be3fbl ONHOBPEMEHHO C ONLITHHM HaGiofaTeseM H, Hcmpa-
BHB i + 5, CPABHHTb PEe3yJIbTATHI.

Jlnsi KOHTpoJIS KadecTBa CBOMX HaGMIONEHHH ¥ yuera ollH-
60K B o0cepBallusX MTYPMaHy M0JI€3HO BPEMS OT BpEMEHH OIpe-
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JeNaTh cpefHiol KBanparudeckyio omuoOky (CKO) cBoux ma-
6mopenu#i. OcoGeHHO MOJME3HO MOMYYHTh OIIHOKY NPH H3BECT-
HBEIX KOOPAHHATaX Qg U Ay. B 3TOM ciyyae BLIUHC/IEHHAS BEICOTA
GyIeT HCTHHHOH H pas-

HOCTb ee ¢ ofcepBo- - /7/{
BAHHBIMH, [1PHBEIEHHEL- S,
MH K OZIHOMY MOMEHTY 59%
U 3€HUTY, 14cT OOLIYIO g
omnOKYy HaGmiofeHudt 4
BhicoThl. Cpennee aput- 47 T
7/ 2

METHYECKOE H3 HHX 7
JlaCT CHCTEMATHYECKYIO  yus 4
omHOKY, a OTKIOHe- ' | R=Ah+Ab=13 /
HHA OT Hero — cay- Ay a4
yafiHEe OUIMOKH. sy Qe

Onuaxo npotue Bee- v &=17 QI7=205
ro CKO BeiBOZHTCA 110 /
pasMaxy ¢ rpagpudec- 57
KHM_€ro MOMYHeHHeM .
no opmy.re 14351 M9 WS 4527 458 I ATy

8oe =RK,, (11) Puc. 9

rie K, — xoadpduuuent pasmaxa BhiGupaerca u3 Taba. 1 mo
YACAY HaOMIONEHHH #.

Ta6aunma 1

n 3‘4 5‘6 7‘8‘9‘10 11 | 12

0,39 { 0,37 |0,35|0,34 0,31

K 0,59‘0,49 0,43

0,32 ‘ 0,32

15 mosyueHusi pasMaxa rocje H3MepeHus CEPHH BHICOT Ha
MHJITHMETPOBKE B KoopauHataXx Aoc u AT,p (OT mepBHX Ha-
Gmofenuit) Hanocatea Touku (puc. 9). IlpoBens mexny Touxa-
MH «Ha IVIa3» CPEIHIO JHUHHIO, CHHMaeM HM3MepHTeJeM Hau-
GoJiblllee OTKJIOHEHHE BBEPX H BHH3 H, CHOXHB HX, NOJYYHM
pasmax, T. e.

R = Ak, + Ah,, (125

an 5TOM NpPHUBENEHHSA K 3€HUTY U MOMEHTY He Tp@ﬁYGTCH.
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§ 8. OMPEJNEJEHHE HAHUBBITOOHEMUIENQ0 INMPOMEXYTKA
BPEMEHH ME)XOY HABJIIOOEHHUSMH COJIHUA H BbIBOP
BPEMEHH HABJIOOEHUH

Ha6mopnenns CoaHlla NPOH3BOAATCS He OIHOBPEMEHHO,
a 4epes HEKOTOPHIA MPOMEXYTOK BPeMeHH, JOCTATOYHBIH IS
H3MeHeHus1 asuMyTta CoJHIA Ha HEKOTOPYI0 BEJHYHMHY, T. €.
3jech Mbl MMeeM [Heno ¢ Kpiokc-naHusaMu. [lepeneceHHass mo
CUHCJIEHHIO NepBasd JHHUSA OYJieT BKJIOUATh OLIHOKHK B CUHCIEHAN
3a 3TOT NPOMEXKYTOK Bpemeru. HeoGxomumo BHOpaTh Takol
NPOMEXYTOK, YTOOBI PasHOCTh a3HMYTOB OKas3aloCh JHOCTATOY-
HOH, a OomHOKH CYHC/EHHS ellle He CAUIIKOM CMECTH/IU IIEPBYIO
Junnio. CreloBarenbHo, JJIS ONpeleNeHus [POMEXYyTKa Bpe-
MeHu mexny HaGmofenusiMu (AT) HYKHO YCTAaHOBHTb CB$I3b
MeX1y ompbKaMy HaGMIOLeHHH U CUMCAEHHSI H PasHOCTBIO a3u-
myroB Cosnua. B xypce MopexomHo#t acrpoHomun [7] BeiBe-
JeHn: opMyJiBl L5 cpenHed KBaiapaTudecKod omubOKH obcep-
BOBaHHOTO MeCTa:

exn =) 2e,% + g,2cosec A4 (13)

u
e, = l/ag cos® g 4-&2 §sing, (14)
rae &, — CPEeNHsAs KBaJpaThyeckas ownGKa B PasHOCTH

o6cepBOBaHHOR M cuHcauMoii BeicoT CoaHia;

AA — pasHocTh a3uMYTOB IepBoH U BTOPOH JHHUE;

g= A — HK — xypcoBo# yroa Ha CofHIe L1s nepBoi JHHUY,

€s U g — OUIMOKM IJIaBAaHHA M KYypca;
S — miaBaHne MEKAY HaGMIOLEHHSAMH.

Bripaxkenue (14) npeoGpasyem Tak, YTOGH BBEIPA3HTh OMIHG-

KH Jiara B IPOLEHTax, a KoMnaca — B Ipajycax, X IocJ/e Mmoj-
craHoBkd B ¢opMmyay (13) moayuum

- sy, U A
Ex |/23,, + T L cosec A4, (15)

rae V — cropoctb cynHa;
L= 36824 cos® g+ 100e3 sin® qg.

IMonyuennast ¢opmysa HcelenoBatach Ha MHHHMYM OLIMG-
KH &, METOIOM MOC/eLoBaTe/bHEIX MPHOIHKEHHH, MPeII0XeH-
oM B. A. Manbueseim [8]. B pesyibrare BBEIACHHIOCH, UTO
HauMBBINOZHEHIIHH NIPOMEXYTOK BpeMeHu MexXLy HaGmoIeHHaAMH
3aBHCHT OT BeJIHYVH OLIKGOK CUUC/IEHHUS, OT CKOPOCTH cyiHa V,

35



AA
CKODOCTH H3MeHeHus asumyTa Wo = A7 4 BEAHIHHEL OLINO0K

11ePEHOCOB €, .

Huxe npuBeneHa npubmuxkeHHad Ttabauna (tabn. 2) aas
JOTTYCTHMOTO, T. €. GJIM3KOT0 K HaUBBITOAHEHIIEMY TPOMEKYTKY
AT, BHIYHCJIEHHOMY JIJ5 OLIHGOK CUHC/IEHHS, YCJIOBHO MOJpas-
NeNeHHBIX Ha odyeHb Maanle (Ear = == 0°,5; ex, = 4+ 1%),
maabie (= 1°6; =+ 2%), cpehrnne (£ 2°% =+ 3%) u Goub-
mue (£ 3°, =+ 4—5%).

Ta6auma 2

G |Wa=10070]w g=15° /W g =200 u|w g =25°/|W g =350/ W g=15°/u

% OIuH6KH B neperocax
g | 4
5E B
gE (2B ||| g " el rg]ld|ia|l®]ls
5& 25| o pul¥ = = =) = =) = =) =~ =) 2
Oo | Ox| H + +H H +H H H +H H +H -H +H
2 2| 10 |4%,4|5%,5|3%,3|4%,0| 2¢,8|3%,0| 2¢,5|2¢,6| 14,9(1%,9| 1¢,6|14,6
£=| 15 (3 ,7/4 ,8/2 93 ,7|2 ,4[2 ,92 ,1|2 ,4|1 6|1 8|1 4|1 4
O=| 20 |3 .04 42 ,5/3 ,3|2 ,22 .81 ,92 ,3|1 ,5[1 ,7|1 ,3|1 .4
(5]
Z | 103,114 ,4/2 ,53 ,32,2'2,81,92,31,51,81,3 4
s | 15(2 .33 .6/2 ,0[3 ,0/1 .82 .4{1 ,6/12 .11 .31 .6/1 ,1|1 .3
= | 2 1,9'3,01,72,51,52,31,41.91,21,51,01,2
@ d ‘
£ 102,53 ,712,13 ,0[1 ,92 ,5/1 ,612 ,1{1 ,3]1 ,7|1 ,1{1 ,3
g1 151,803 01,72 ,5/1 ,5/2 ,21 ,41 ,8/1,1]1 ;51 ,0l1 .2
& | a0 1,5|2,51,42,11,31,91,21,51,01,30,9:,1
[:F]
5§ 101,82 ,91,52 41,502,101 ,31 .81 .11t ,51 01,2
2151 32,21 ,211,9/1,1{1,7/1 01 ,5/0 ,9{1 ,3/0,81 .1
2|2 [1,01 .81 ,01 ,6/0,91 50,81 ,30 ,81 ,1{0 ,7]1 ,0

NMpumep 14. B ¢ = 48° N; 6 = 9° N; HK = 356°, V = 15 ya-
aaM. OnpejenuTh AONYCTHMBIH NMPOMEXYTOX BPEMEHH MeXLY HaGio-
ZeHusmu CouHna.

Pemenue. 1. HaocHOBAHHH OLEITa IPHHUMAEM: 85, = + 1°,5

Bpg == 2%; ep = =+ 0’,5.
2. Bui6upaem u3 Tabauy BAC-58 ckopocTh H3MeHeHHs asumyTa
0KOJIO KYJbMHHAOUH (cM. HpHMep 9):

t=16°, W ,=23/4.

3. s ra6a. ! mo mambiv ommbkam V = 15; W4 = 23°/4 & g =
= 4 0,5 monyuuM Kparyafimuii NIPOMEXKYTOK BPEMEHH MEXIy HaOJIo-
JNeHusaMH, paBHHH 197,
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OnpepeneHyne BpeMeHH BbIXOAA Ha HaGMIOJeHHs JHHHH
no CoaHny

Bpems nabmonennii CosHiia, ¢ TOUKH 3peHUsT HAUBLIMOIHEH-
IIHX YCJAOBHH, NOMKHO OBITh G/MXKe K MONYIHIO, TJle 3HaYeHHe
W 4 — nauGoabimee. OIHAKO Ha NPAKTHKE OHO 3aBHCHT OT
IIOCTaHOBKHM 3aJauH. PaccMOTpHM HEKOTOpHe H3 HHX.

Onpedesenue nauebleo0Hetie20 npomexcymsa epemeru AT
018 NOAYHEHUS MECA K NOAYOHIO U 8peMeHl nepeolx Habarole-
rut Ty. YTpowm, Ko Hadata HaGIIONEHUE, HAXOLUM BPeMsi KYJIb-
muHanuu ConHua u npuGJIMXKeHHO 3anaeMcss HCKOMBIM AT’
(B BHICOKHX INIMPOTaXx OKOJIO 3 4, B CPENHHX 2 4) M MoJydyaeM
T,. 3areM omnpefensieM OTCTOsiHHe 7T OT KYyJbMHHALMH
(cm. nmpumep 9) u u3 Ttabauu BAC-58 BriGupaem Wgu, T. e.

H3MEHEHHE — .

Tak, mast naunwix npuMepa 9, 3apaBasice 7, = 10%, umeem

° o
{" = 2423* ~ 36°u no TaGmuuam BAC W, = '%-:1'15& =
= 25%4.

ITonoxum, uro V = 15 yanam, omubku — cpeixue H
e, = =+ 0',5. Torna mo tabn. 2 umeem AT = 1%4.

YTouHeHHOe BpeMsi nepBHX Habmonerub Oyper: T =
= 12¢ — 1#,4 = 10+36*.

Onpedeserue spemeru emopsix Habawderull, ecau nepevie
Yoce evinoaHersl. B 3TOH 3anaue ciefyeT omATb 3anarhesA NPH-
GaukeHHOH BeauunHoH AT’ nas BeGopkH us Tabaun BAC-58
BenuunHbl W4 (cM. mpumep 9). IonyueHne ToyHOrO HHTEpBaAIa
npousBofuTcs no Tabia. 2. Bpemsi Bropeix HabmoaeHuit onpe-
Jensercs MpocTo:

T2 =T1+AT.

Onpedeserue npomexcymsa epement 044 Hauboaee MOUHO20
onpedesenun mecma cyora no CoARYY U 8PEMEHU NEPSbIX U 8O-
poix Habaoderud. STa 3ajada pelaeTcs Npolle H ToYHee, UeM
NpeNBAylIHe, TaK KaK 3alaBaThCs IPOMEXKYTKOM BPEMEHH He
Hajgo, T . KyabmuHanuu onpepensiercs no MAE, a ckopocTh
W 4 BoiGupaercs u3 Tabaun BAC-58 Ha MOMEHT KyJbMHHAILHH,
orcuuteBas or ¢ = 0° Buus 15° u BuGupas A,, Torga 180 —
— A, =AA za 1%, 1. e. Wa.

Ipu Bricorax Comuna Gosee 60—65° HYKHO OTK/IaIBLIBAThH
At = 7°5, torma W, = 2AA. Onpenenus mo Taba. 2 jgomy-

. AT
cTuMEIE uHTepBan AT, TNpHAaeM = —5— K MOMEHTY KY/IbMH-
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HAlW¥ M TOJydYaeM BpeMsi NepBhIX M BTOPHIX HaGMIONeHHH.
Ha6mopenus 6yAyT NpOU3BOAUTECSA CHMMETPHYHO MepHIHaHy,
BBICOTH — GJIM3KH X «CCOTBETCTBYIOWHM». DT0 M OyHeT Hau-
BBIFOJIHEHIINM pacrosioxkenneM HaOmonenuit. Tak, B npumepe
9 mbl mosyunau 661 W4 = 34°/4. o panubiM V = 17 yanam;
e, = =4 0',5; nna cpenHuX OWHMOOK cuMcieHHs u3 Tabn. 2
uMmeeM AT = 1%, u mnepBHie HaOMIONeHHsS HAJA0 BHIIOJHHUTD
B 12423% — 30% = 11“53#%, a BTOpHIE B 12¢53*,

Tpu aunun nmo CoaHuy

Ecau ckopocTh uaMeHeHHst A J0CTaTOYHO BelTHKa — GOJIbLIe
20°/4, To nAs monydenus Go/ee TOYHOTO MECTA MOXKHO HaGuo-
Jath CofHIE TPH pasa M MOJYYHTb TPH JHUHHH HOJOMKEHHS.
B 3ToM cayuae mepBYIO JIHHMIO JYdlle BCero HaGmIORaTh [0
KyabMHHanun (Kpardaiimii npomexkyrok AT u3 Ttaba. 2),
BTOPYIO — B MOMEHT KYJbMHHALHH, TPEThIO — CHMMETPHYHO
epBoil — mocie KyabMuHAIuH, (cM. mpumep 15). Tlposoxus
TPH JIMHHH MOJIOXKEHHUS, ONYyJIaeM TPeyToJbHUK OLIHOOK U Ha-
XOfUM JIBa MeCTa — BHYTDH U CHapyXH TPEYrofbHUKA.

§ 9. OCOBEHHOCTH CNOCOBA BBICOTHBIX JIUHHM
AJis1 COJIHUA B MAJIBIX IIHPOTAX

Onpenenste Mecto crmoco6om BJIIT moxHO M mpH BelcoTax
Coanua, 66mpmux 60°, npuMepHo 1o 85—87°. B stux cayuasx
BHIYHCIATL BLICOTHL £, nydlle He mo Tabauuam BAC-58, rue
TpeGyeTcs nmepemeliieHHOE MecTo, a mo tabauuam TBA-57 uiau
MT-63 — no dopmyne sin2_§9_ [Tpu HeGoMBIIMX NEepeHocax

(mo 5—10") MecTo CyZHa NpaKTHYECKH ONpENENUTCS C TOH Ke
TOYHOCTBIO, YTO H OOBIYHO.

Ha6moneHust BHICOT c/lefyeT BHIIONHATH OMHMKE K KYJIbMH-
Hanpy Connua. Buironnee Beero saech mpuMeHHTb HAGMIOLEHUS
TPeX JIUHUH: 0 Ky/JbMHHANuY (npH BhicoTax £ = 60° unrepBan
Gyzer ot I « g0 10 mun), B MOMEHT KyIbMHHALHH U TIOCIE Hee,
JIydille Ha TOH e BBICOTE, 4TO H mepBasi. [IpoMEXKYTOK BPEMEHH
OT IEPBOTO HAG/MIONEHHS 0 KYJIbMHHALMH MOXKHO ONpPEIETHTh
mo 1aba. 2, a npu W4 > 45°/4, T. e. npu GoablIux A, €ro mpu-
XOJHUTCH PACCUHTHIBATE, 3afaBasich AA = 30—4(0° no Tabauuam
BAC-58. HauGoabiIyl0 BHICOTY MOXHO 3Hech 0OpaGaThIBaTh
AJs TIONY4EHUS @, H Mapaijelb NPHHUMATh 3a JuHuHD. [IpH
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h > 70° MoxHO npumenaTh u3MepeHus CoJHUa «uepe3 3e-
HUT», TOTNA B CpeflHel U3 ABYX JMHHE HCKIIOYAlOTCS CHCTeMa-
THYECKHE OIIHOKH.

Tpuvep 15. 5/1 1972 r. B ATianTHYECKOM OKeaHe, cienys MK =
= 136° V = 14 ysnam, HameTHNH OmpefeanTh Mecto no ColHny. Ha
HOJleHb cHAMM ¢ = 30°45’ S; A = 14°30° Ost.

Pemenne 1. Onpefeneiue ppemenu HaGmofennil. B naxnoy
¢Jyyae BeIcOTa B MOJZeHE GyleT OKoJo 82° (mo @ u§ = 23° — us MAE).

ITosToMy NPOMEXKYTOK BPEMEHH MpH-
i XOAHuTCH PACCUHTHLIBATH. 3afaemcs

I
ﬂﬂ I 5~ = 30°% mpm sTom AA mexay mep-

BOW H TpeThell JMHHAMH paBHa 60°,

% L 4 torfa A' = § 150° Ost. Kz rabaung

= 2 BAC-58 or xyapmuHHauuud Ha 180 —

= &“ --30=150° umeem {=5° u AT = 5°=

"’j’ P = 20#. Bpems kyabMmuHanud CoaHia

el Syner Te= 12905" — A+ No= 12907,

d I oy BpeMs NepBriX Ha6arogeHuit T; = ]12¢

M 07%— 20# = [1%47*; BpeMs BTOPHIX—

017 Ty, = 12407#;  BpeMs  TPeTLUX —
Ty = 12974 + 20% = 12%274,

Puc. 10 2. Ha6awozenns H o6paboTKa.

[TepBrie u TpeThH HabirofeHHA ob6paba-

ThiBasinch no TBA-57, a no BTopeiM HaGMI0feHHAM ONpele/eHa WIHPOTA.

PesynbraThl 06paGoTKH NMPHBEAEHH HHXKE!

I~

I nunus 11 nueMA [11 nunksa
hy 80°55",6 Po 30°37’,8 S g 80°55’,6
he 80 46 ,0 @c 30 45 ,9 S he &0 50 ,5
h +9',6 Ag, 8’,IN h ’ +5°,1
A ‘ 312,0 Ay 0° Ay [331° 5

ITpn npoxaagke (puc. 10) mecTo cyaHa HOPHHHMaeM BHYTPH Tpe-
YroJIbHHKA olrH60K, TaK KaK HAKJIOHEHHe HU3MEPEHO (ECJIH 6El cHcTema-
THYeCKHe OMHGKH OCTaJHCE, TO MECTO CYyJiHA MOTJIO OBl 0Ka3aThes B TOY-
ke M’). Cuumaem: Pl = 8.2 N; OTIl =47, PJ= 5,6 Ost

Qe | 30°497,4 S Ao | 14°337 6 Ot
pIlt 8 .2N PI 5,605t T,=12425% 04=97,0
@ | 30°417,25 Ao |14°397,20st C=30°—9’,5.
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§ 10. ONMPEAEJEHUE MECTA CYOHA JHEM NO BEHEPE
H COJHLIY

B nocnennee BpeMs Gosbllioe BHHMaHHe Ylelsercs onpefe-
JgeHusaM no Benepe u ConHiy. 310 00BACHSETCS TEM, 9TO OJHO-
BpeMeHHble HaOJTIO/IeHH T He BKJIIOYAIOT OLUHO0K CIHCIEHHS | 110-
5TOMY TOYHee pPasHOBpeMeHHBIX. K ToMy 3Ke MecTo mo/Jyuaercd
6bicTpee, ccoGeHHO €CJIHM MpPeIBLIYHCAXTDL JHHHU 3apaHee,
BrisicHuJICCh, 4TO mpelensl MPHMEeHeHHs 3TOro crnocoba 3HAYH-
TeNBHO 1Hpe, 4eM cYuTajoch. OCHOBHON TPYAHOCTBHIO cnocoba
ABJsieTcsl To, 4To BeHepa JHeM NPOCTEIM ITa30oM He BHIHA, HO
BuHa 4yepe3 TPyGY cekcraHa. Kpome Toro, Berepa cGmuxaercs
¢ ConnieM (B BepXHEM H HHXKHEM COEIHHEHHSIX) B BOJM3H 3THX
TOYeK OHa BooOlle He BHIHA.

Onpedeaerue npedesros sudumocmu Bernepsr. OnuT moKa3al,
uTo BeHepy MOKHO BHJIETh B TPYOY CeKCTaHa [IPH ee YIJIOBOM
yaanenun ot Coinma B 12—I15° OT HMMKHEro COEIMHEHUS U B
15—20° npu BepxHeM coeluHeHHH. B mepBoM ciydae yriioBoH
Juamerp BeHepsl u ee G/1eCK 3HAYUTENBHO O0JblIE, 3HAUHTENbHEe
H CcyTouHoe nepeMellleHne 1o chepe. Ilostomy yhanenus ot
Cosinnia B 12° oHa jocrurter 3a 10—12 gueli 1o u mocie HHUK-
HEro COeJMHEeHHs, H NPH SPKOCTH ee B —3™,7 IIaHeTy MOXKHO
cBoBogHo Ha6monarh AHeM. IIpH BepXHeM COENHHEHHH cMelle-
HHME NJaHeTh Majd, MeHbIle M sApKocTb — 3™,3, MO3TOMY Ha-
6J10aTh ee MOXHO TOBKO 3a 2—2,5 Mecsiiia o ¥ Tocae BepX-
Hero coepuHenus. CieoBaTenbHo, o6IIMH NepHO] HEBHAUMOCTH
OKOJIO HH2KHETO coefnHeHHsi 20—25 nHell, a OKOJIO BEPXHETO
4—>5 mecsueB. Jannble o BuguMocTu Benepst B 1972—1974 rr.
npuBefensl B Taba. 3. Jartkl coefuHeu# Ha KX ABIH ToJ IPUBO-
narcs B Hauane MAE. B rogpl, Koria npousoiayr o6a coe-
JIUHeHusl, oblllee BpeMs HEBUAMMOCTH BeHephl mopsaixa 5 me-
CcALEB; 3TO TOABI, HebaronpuATHLIE 115 Habmoaenui. Ecan npo-
H30HJET OFHO HIDKHee COoefuHeHHe, TO BeHepy MoxHO Ha6uio-
JaTh noutH Bechb rof (xpome 20 nmef). B 1970 r. Gelio jBa co-
enunenus (24/1 epxuee u 10/X1 auxuee), 8 1971 r. 66110 0fHO
BepxHee coepuHenue (27/VIII) u Benepa Obuia HeBHAMMA
4 mecsina. B 1972 r. 6pu10 ofiHO HiKHee coeunenue (17/VI),
H 3TOT roj OJarompusTeH AJs HaGmiomenu# (cM. Tabm. 3).

Jlnsi onpenenedus nepHoja HEBUAMMOCTH BeHephl pekoMeH-
IyeTcsl K JlaTe COeIMHEHHMs, YKasaHHOH Ha ctp. 26 MAE, npu-
6aBHTb H OTHATb 2 MeC. IPH BepXHeM coeluHeHuu ¥ 10 nHed
npu HuxxHeM. Hanpumep, aas 1972 r. nmosyuuM nepuof, HeBUIH-
MoctH ¢ 7/ VI mo 28/VI. B aurmmiickoM MOpcKOM €XerojHuKe
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Tabanumma 3

) [}
g |3 :
= g E Hatel BuguMmocthb BuaHmocTe
Hara gg > 9 coeHHEHHH NPOCTHIM B TPYGYy
oE|Ea g
g 5 .En [d-:l 20 H SJTOHI'BIU‘Iﬁ rJyasom CeKcTaHa
oS|&Ex| = ]
SL|E2| 8| g8
»8lak| & | oS
1/1 1972 r.| 30| 13| 0.87|—3™ .4 Beyepussa
I/111 43 118 |10.68] —3.7 Bumnma
7/1V 46 125 10.5 | —4.0 7/IV BHJH- J JIHEM
/v 44 133 10.36|] —4.2| BocTOuHaf MOCTb
7/V1 16 |60 |0.05| —3.7| smoHrauus
28 /VI1 16 160 |0.05) —3.7| 17)VI Hux- Her 7/VI no
1/VIII 43 |34 |0.35| —4.2| Hee coenu- 28/V1
HEHHE C NepHoz
26/VIII |46 |25 (0.5 | —4.0] ConnueM HEBHIHMOCTH
1/X1 40 |15 |0.76] —3.5 26/VIIL Yrpen-
samajHas HAS Bunuma
111973 .27 |12 |0.9 | —3.3| 3doHrauug BHJIH- JHEM
17/1 20 |22 10.94( —3.3 MOCTb
1/11 17 | 11 |0.96] —3.3| 9/IV Bepx- Her C 7/1I no
9/VI 17 {11 |0.96| —3.3| Hee coenu- 9/VI1 nepuop
22/V1 20 |11 |0.94] —3.3 HeHue HEBHJIH -
1/IX 37 115 10.77 —3.5 MOCTH
1/X1 46 |23 |0.55| —3.9
12/X1 46 125 |0.5 | —4.0 13/X1 Beuepuss Buznma
BOCTOYHAS BHUJIH - nHEM
I/11974 (30 (50 [0.15 —4.1| aqoHrauus MOCTb
12/1 17 160 |10.05| —3.7| 23/1 HuUXK- Her C 12/1 no
Hee coefu- 4/11 nepuox
4/11 17° 60%| 0,05 —3.7 HeHHe HEBHIHMO-
CTH

npuBened rpaduk «[lnanets ...» (cTp. 9), M0 KOTOPOMY TaKKe
MOKHO OMpeeNuTh 3TH TNEPHOAH! (B 3alITPUXOBAHHOH moJaoce).

Botbop ycaosuti mabarodenuti 8 dannom mecme. Bumumoctb
Benepsl eije He 03HaYaeT, 4TO ee MOXKHO MPHMEHHTDb JJIsl ompe-
nenenuss Mecta. HeoGXOIHMO YCTAHOBHTH YC/OBHSI B JaHHOM
MeCTe, T. €. BpeMsi, Korjia pa3HocTb ee asumyta ¢ ConHIeM, a
TaKkKe ee BbiCOTa OYAYT MMeTb JONMYCTUMEIE BeluyuHbL. OnbT
MMOKa3a/, YTO MOMKHO TPHHATH 3a JONYCTHMYIO AAmi, = 30°
H Amin = 15°. YcioBHSI 3aBHCAT OT COOTHOLIEHHS IIHPOTHI
H CKJIOHEHWsI W BpeMeHH HalmofeHu#. B oluem cinyyae Ham-
Gombluasi pasHocTh a3uMyToB OyzerT, Korma Comuue u Benepa
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HaXOIATCA IO PasHble CTOPOHH MepHAHaHa BOIH3M BepXHeH
KyJabMuHaUuM. BeiGop yciaoBuH HaGMIONEeHUH CIeNyeT IIPOH3-
BOAMTb Mo ro6Gycy, Ha KOTOPHIH No naTe HaHocATcs Benepa
u Conuue mo ux o u 8. IIns Benepsl KoopAMHATH NpHBELEHEI
B MAE (o — BHH3Y KOJOHKH, a § BEIGupaercs Ha T., = 129),
a nas Coanna o noayyaercd no dopmyae

rjie 4acoBble YIVIBI BHIOHpAIOTCA Ha OZHO BpeMs (B CTpPoKe
Tzp = 129).

[Tocie HaHeceHHsl CBETHJ YCTaHAB/IMBAaeM 3BE3[IHBIA IVIO-
6yc 1o IHpoTe MecTa, Kak oObIYHO, H BpaiaeM ero, noka CoJH-
1ie v Benepa He OKaXXyTCS 110 pa3Hble CTOPOHBI MEPHAHAHA B 110-
JyIeHHOH ero dacTd. EcIM pasHOCTh a3UMYTOB, NONYYEHHAs
C MOMOIIBI0 BepTHKanoB, mpesnimaer 30°, To HalaoAeHHS
BoaMoxHH. [ToBoporom rio6yca k Ost-y u W-y monGupaem mo-
Jaoxenne Conuna (4 Benepnl), Gnuxafimee K Hy>KHOMY BpeMe-
Hu obcepBauu u npu KotopoM AA ue menbime 30°. Cyxosoe
BpeMs omnpelenserca Mo Sy, CHATOMY ¢ riofyca moJ KoJbioM
mepuanada. [Ipu HeGoNbIIHX YIVIOBEIX YhadeHusx Benepel orT
ConHua focTaToyHasi pasHOCTh a3MMYTOB MOKeT OHITh MoJyde-
Ha He BCIOLY, a B OCHOBHOM B MaJbIX muporax. Eciu ckioHeHne
CeBepHoOe, To GoJiee G1aronpUATHBIE YCJIOBHS B CEBEPHBIX IIUPO-
TaxX, u Haobopor. Hanpumep, 7/VI 1972 r. nabmopars Benepy
(6 = 24°, 4 N) u Connue Moxuo ¢ mupotsl 55° N mo 10°S,
mpuyeM B ¢, = 55° — B TeyeHue | 4 mocae KY/JIbMHHAIHH
Comana. B konue 1972 r. ckiaonenue Benepwt 21°,7 S u Habuo-
narb ee MoxkHo oT 80° S o 30° N, nmpuuem B I0XKHBIX M POTAX —
B IIHPOKOM AHana3oHe BpeMeHu. Bo BpeMs sjoHramui BO3MOXK-
HOCTH Hab/MOIeHH 3HaUHTENbHO IHpe, HanpuMep 7/I1V 1972 r.
ot mupotH 90° N no 55° S, u orpasuuHMBalOTCA TOJBLKO BHICO-
Tok BeHepsl, Tak Kak OpH BeicoTax MeHee 15° HabmionaTs Benepy
TPYJIHO H3-32a IJIOXOH MPO3PAayHOCTH aTtMochepHl.

Omoickanue Bernepor uepez mpyby cexcmana. HauGonpmyio
TPYAHOCTb NPH JIHEBHHX HabmofeHHsX BeHepsl mpeacraBiser
ee OThHICKaHHe Ha cBeTyioM (oHe Heba. [jis sToro HeoGXoJHMO
sapanee paccuntatb h u A = HII Beneprl. Eciu pacuer npous-
BefleH ¢ To4HocThiO 0 30—40’, To miaHera HaXOAWTCHA IMOYTH
cpasdy e rocje HaBelleHHs TPYOH Ha TOYKY TOPH30HTa IO
Komnacy. Ecau ke TOYHOCTb HHXKE, TO OTHICKMBATb IJIAHETY
TIPUXOJUTCS JOBOJBHO JOJITO, a HHOT/A He YAaeTcss HalTH Boo6-
we. [insa pacuera h u A BeHepH MOXKHO IPUMEHHTb TPH MPHEMA:

pacuer £ u A mo 3Be3ZHOMY rio6YycCy;

43



npubauXKeHHbA pacyer no TtaGnuuaMm BAC-58 (Ha uessle
rpagychl apryMeHTOB);

[IpeABLIYHCAeHHE JHUHUH IO BeHepe Ha HaMe4YeHHOe BpemdA
HabmofeHu .

Pacuer no 3BesgHOMy IvoGycy mpolle Bcero, Tak Kak
rio6yc yxe NPUroTOBJEH NMpH Monbope BPeMeHH HaG/IofeHHH.
Onnako BCIEICTBHE HETOYHOCTH IJIO0YCOB COBDEMEHHBIX KOH-
CTPYKIu# own6ku B A U A unorga jpocrurawt [,5—2° u yBu-
IeTb Benepy B aTom cnyuae He ynaercsa. Pacuer mo taGaumam
BAC Gonee Tpynoemoxk, Tak Kak TpeGyeT BHIGOPKH &y H & u3
MAE, Ho naer GOmBbLIVIO BEpOSITHOCThL OTHICKAHHS Benepel,
0coGeHHO KOrjja MPHXOAUTCS OXKHAATh BUAVMOCTH H3-32 JHIMKH,
06/1aYHOCTH K MEHATDb BpeMs HaGmoenuii. JI1s 3T0r0 Ha KaXKpe
4* 3ajiepxkku HalOMOeHHH K wyacoBoMy YIiy moGaeasercs 1°
H C HOBBIM £, 13 BAC BEIGHpaOTCS coIeaylomue 3HayeHusi A u A.

Ipu sicHo# u ycroiuuBoi morojie HanGoee HaleKHEIHR TYTh
OThICKaHUS BeHepsl — 3T0 NpeABLIYKHC/IEHHE €€ BHICOTHl H a3H-
myta. [IpenBriuncIeHHas BHICOTA OTIHYAETCS OT 0GCEPBOBAHHOM
Ha Be/lHYMHY IepeHoca, T. €. 1o 15’, 4To cmocoGeTBYeT erKoMy
OTBICKAHHIO NJaHeTH M, KaK BCSKOE MPEIBHUHCIEHHE, YCKO-
pAeT moJyyeHHe MeCTa.

[TepBofi Bcerma naGmiomaercs Bemepa. Ha cekcrane ycra-
HaBIuBaeTcs oTcYyeT, paBHBIM HalJeHHOH BHICOTe, HabMOAATENb
pacnosiaraercs B TeHH U B HAMEUEHHOE BpeMs HanpasJsieT Tpy6y
CEKCTaHa B HanpaBJAeHHH A 10 KOMIiacy. an/]MeHHTb MOZKHO
IHEBHYIO M HOYHYIO TPYOHl ceKcraHa, oJHaKo AHeBHas Tpy6a
(7%, 8°) naer aydiune pesyJbTaTHl; NPH [IOXOH 3Ke BUIMMOCTH
TOJIbKO OHa H mpurofua. Crofika Tpy6bl BIBUraeTcs 0 0TKa3a,
9TOOBl YBEJHYHTh SPKOCTH OTPaXKeHHoro u3obpaxenus. Ilo-
BOAMB TPY6O# no ropusoHTy, oGHapy:KuBaeM Berepy, BULuMYIO
Kax Gelloe pacIJiniBYyaToe MATHHILKO Ha (oHe He6a; Ha (oxe
MOpfl TJIaHeTa BHAHA XyxKe. Ecau TOPH3OHT CJIMIIKOM SIPOK,
To HabpackiBaercs caabbiii GunbTp. C rOpH3OHTOM COBMeIdeT-
sl cepenuHa cBetyioro natHa. [lokaunBaHHUe BHIIONHAETCSA 04eHb
OCTOPO2KHO, 4TOGH He NMOTepATh H3oOpaxeHus. PekoMennyercs
H3MepsTh 110 TpH BeicoThl. O6patoTka HaGmoaeHu# 06bYHas AJ1s
OlHOBpeMeHHBIX HaOmofenu#t. IIpuBefieHHe K 3€HHTY BLINOJ-
HSIeTCS aHAJUTHYECKH, W Bcerza Habmiofienusi Benephl mpuso-
JIATCA K 3€HUTY COJHEUHHIX,

HccenenoBanue guesHoro onpefienenns no Benepe u Conniy,
NPOH3BEJIEHHOE aBTOPOM COBMECTHO C JMIIJIOMAHTAMH B pefice
Ha ABCTpaluio, NOKa3ajo, 4TO Npeielsl NPUMEHEHHS 3TOTOo
crocofa 3HAYHTeNbHO IIHpe, YeM CYMTANoCh. 1OYHOCTh HM3Mepe-
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HHS BBICOT Beneprl okasanachk Gosee Bricokoft, yem y CoaHma,
4TO OGBSCHSETCS, NO-BHAMMOMY, JYdileH BHIMMOCTHLIO TOPH-
3oHTa «nof Benepoiin. CpefHas KBalpaTuyeckas omubka B JIK-
uuy Benepwl B cpemnem 4= 0°,5, nas Coanna 4+ 0,6. O6mas
omuOKa ompe/ie/leHus MecTa (10 CPaBHEeHHI0 C HaBHTAIHOHHLIM)
coctaBuna (B cpennem u3 20 Habmonennit) 4 1 MUIIO ¢ Kojle-
6auusivu ot +0',3 1o 2', npuuem 60% wumean omHOKY MeHee
0,7. Ilo TounocTu 3TH HaOMIONEHHs] PHUOAMKAIOTCA K onpene-
JIEHHSIM 0 YeTHIPeM 3Be3[aM, HO
IIPU OTpelie/ieHHsX WO JBYM CBe-
THJIaM, B TOM YHCJ€ H 3THM BapH- P
aHTOM, He XBaTaeT JaHHHX 0 JHel- /
CTBHH CHCTEMATHYECKHX OLIHNGOK
H npomaxos. ITostomy Assi MOBEI-
IIeHHS] HaJeXKHOCTH OINpeJeneHus
clefyeT YBeJHYHBATL YHCJIO JH- %
Hui. HekoTopeie BO3MOXHOCTH LY
3TOT'O pacCMOTPEHHL JaJjee. N
06 ucnpasrenuu 8vicom Be- jo}
Hepol. BBICOTH NUIaHET HCOPaB-
JSIOTCS TaK e, KaK M BBICOTHI
3Be3], HO C J0o06aBIeHHEM IIOIpaB-
KH 3a Tapamiakc. IIpy TOYHOM MCIpaBlIeHHH BHICOT Benepri
HaJl0 YYHTHIBATH elle OfHY nompaBky. Mamepenue Bricothl Be-
Hephl IPOU3BOLUTCS COBMeIIEHHEM CepellMHEl BHIUMOro B TpYGY
CBETJIOrO MsATHA ¢ ropusontoM. Ho cepennHa mATHa coBmanaeTr
C IeHTpoM Aucka BeHephl ToNBKO 0K0JIO MOMHOH ¢aswl, KOria
Benepa nHa6umomaercsi penxo (cM. taba. 3). Béabiias uacts
HabnioneHu# mafaer Ha HenoJHy ¢dasy. Ilpu atoM ¢ ropuson-
TOM COBMeIllaeTcsl CepeluHa OCBEIleHHOH dYacTH AucKa, T. e.
JHHHA 6—6 Ha puc. 11. Yrto6hl npuBecTH HaGMIONEHUS K LEHT-
Py AMCKa IJIaHeThl, HeOOXOAHMO BBECTH ellle OJHY MONPAaBKY:

Ahp= —K cos 0, (16)

rie K — paccTosiHHe OT TeOMEeTPHUYECKOTO [EeHTpa JucKa
Benepnl o cepeauHbl ocBelleHHOH yacTu Beneprr

B naHHOH (ase (cm. pue. 11);
0 — yros mMexay BepTHKa/loM Benephl u GoabliuM Kpy-
roM, COEIHHSIOMEM LeHTPH Benepul u Connna
(ero MOKHO ONpENEJNHTh TIO 3BE3THOMY [JIOGYCY).
3uak mompaBku Ah onpelensiercsa 3HakoMm cos 0; ecau
e 6path Beeraa 0 << 90°, TO 3HAaK MOXKHO ONpefenuTh 1o cie-
IyIomeMy mpaBuay: nompaBka Ahg npubapiasieTcss K BHICOTE,
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ecmn Cosnmue Hipke Benepel, w  Bhiymraercs, ecau ConHue
Bhille Benepsl Hax ropusoHTOM. Bennuuna nmompaBku Ahg jo-
cturaer (',4, Tak 4TO NPH TOYHBEIX HAGMIONEHHAX ee HATO Yu¥-
TeIBaTh. Benuuuubl K npuBojsTCs B aHrIuHCKOM Exkeropuuke!.
I'py6o npubauxenHo K onpeneisercd Kak TOJYIHAMETP
Beneprt u3 MAE, ywmensumennwit Ha 0',1 (cm. Tabn. 4).

Ta6awna 4

Hara (1/I 1972 r.—1/111—1/V—20/V —6/V1 —29/VI —17/VII—9/VIII
K 0’,0 o’,1 0,2 0,3 0,4 0,3 0,2 '
Hara 9/VIII 1972 r. —27/1X —1/X — 1973 —15/XI —
K 0,1 0’,0 0',1 0,2
Hata 15/XII 1973 r.—11/1 1974 r.
K 0,3

Npumep 16. 27/1X 1970r. B MEAuiickoM okeane, ciefys H K = 84°,
V= 17,3 ysna, @,= 32°56 S, A, = 102°,6 Ost, pemmau omnpefe-
nurbcs no Benepe u CoJHIY OKOJO MONYJIHS.

1. Tnanupoasnue HaGmofenuit. Ha 27/IX us MAE oo = 14%494,
8=21°6 S, ag = 185°52" — 2°14" = 183°,6. Hauocum Beuepy u
Cosune Ha raofyc, ycraHasiupaem ero Ha ¢ = 32°,5 S u, moasoas
CouHIle K MEDPHAHAHY, ONpPENeNseM PasHOCTh ero asuMyra ¢ Benepor —

oxosio 80° T. e. orpaHuueHHi BO BpemeHu Habmiofenui HeT. Hameuaem
Bpems T, = 11430+,

Te 1143044, 65°32,1 C rao6yca mosyyaeMm:
TN 7 At 7 31,2 hy=47°, Ao =87°NOst
Ty, | 43065 | 73033
27/1X A | 102 30
tv| 175°,6

1 Odpuuuansroe usaanue «The Natical Almanacs, crp. 260.
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2. Ha6uwogenns. OKoJI0O HaMeueHHOr0 BPeMEeHH HAauHHAeM OThICKH-
saTh BeHepy, 310 saHano 5 mun. Habiiofaem ¥ SanuchHBaeM cpefHue
3 TpeX MOMEHTOB H 0C:

Benepa Coanue CHumaem: @, = 32° 34',0S
cp. T = 4435#42645 cp. T = 4*40*10°¢ Ac = 102°31’,00st
cp. oc = 48°33',8 oc = 58°17°,3 Ugp = —O¥28¢,5
i+s=-+1,1 i+s=+40,6 e = 15,5 u.

3. BruuMcseHHs:
4 T | 44354425 4440%10¢,0 oc | 48°33’,8| 58°17',3
u| —028,5 — 28,5 i+s| 4+ 1,1f +0,6
T,p| 44354140 | 4439m41¢ 5 g' 48_3‘; '3 58_12 ,g
tr |203°167,6 (1/,8)|242°12',0 (0’ ,5) ’ ’
At, | 847 ,9 9 55 ,2
Aty 1,1 0.3 he | 48 28 ,0/ 58 11 ,0
Ahg|— 0,9 — 0,
L tp[212 05 6 252 07 ,5. p |+ 0,2 + 16,0
A [102 31 102 31 Ahgl — 0,1
Am, | 4+ 1,3
ty |314 36 ,6 354 38 ,5
tnp | 45°23",60st 5°21°,50st
o + + ho | 48°287 5| 58°26° .5
8, | 21°347,1(0,7) 126,7(1,0) ° |48 96 ‘ol 53 29 2
AS| 40 ,4 + 0,7 by & ’ ’
6 | 21°34' 58 1°27' 4 8 n |4+ 1,6 — 2.7
pQ=0',3; K=0,2; 6=45°
ITpusenenue
48°557,6{ 93°,7 K BEHHTY:
A 86°,4
— UK 84
@, =33°—26',0 +1,6| —0,4
§=22—25,5 —10,8 +0,6| , _ e
t=45423,6 —19,7| —0,2 | 1= A—K | 2.4
+0,2) — Ah; |407,28
AT | 4%,5
he 48°26",9 93,6S0st=84°,6
Ah, |+17,3
57°39,4| 170°,6

@, =33°—26",0| +25,7 | —0,1 -
8=1427,4 +427,1| —0,1 7=
t=5121,5 —3,0 | —0,6

he 58°297,2 169°,8S80st=10°,2
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4. Tpoxnaaxa (puc. 12) PesyspTaTel onpefieseHus:

Qe | 32°34°,0 S A, | 102°31",00st
FYii 3.0S PD 21
9o | 32°377,0 S 2, \ 102°33 7,1 0st

C=150°—3",5
Te=11%40#%. 04 =86.5
Quuune omu6ox crpoum no e,=-+0",7

Ilpuemst ymenowienusn cucmemamudecKkux owubox npu dres-
Hblx onpedesenusx. TloMumo oOIIUX Mep CHHMKEHHSI CHCTEMATH-
YeCKHX OIMGOK (MpHMEHEHHe HAK/JIOHOMEpa, aTTecTalHus CeK-
CTaHa M Ip.) B clIyyasx, Korjga TpeGyercs Gosiee ToUHAA H HaJeXK-
Hasi obcepBallMsi, MOXXHO NPHMEHHTh
clenywonye IpPHEMH.

Ha6anwpneunue «<iepes
deHuT. Ecmu Beicorhl Benepnl
u Conuna Goawine 60°, TO B HomoJ-
HeHHe K OOBIYHBIM H3MepPEeHHAM BEHI-
COT MOXHO BHIIOJHUTB €llle CEPHIO
HaGMIONeHHH «depe3 3eHUT». Tpyl-
HOCTH BO3HHKAIOT TP CaMOM BBINOJ-
HEHHM U3MeDeHHH 3THM I[IPHEMOM,
[03TOMY MPHBOAYM HEKOTODHE PEKO-
MeHganuu. MamepuB BhICOTY OOBIU-
HEIM IYTeM, clienyeT o6pasoBarb pas-
HOCTb 180°—oc¢, TOBEpHYTHCS CIUHOM
K CBeTHJY, T. e. B 0OpaTHHIH asuMyT
NOo KoMmacy, H, OCTOPOXKHO JBHIas
TpYy6OH O IOPH3OHTY, OTHICKATh H300pajKeHWe CBETW/Ia; Bpa-
mmeHneM GapabaHa TpHUBECTH 3TO H300payKeHHe K TOPH30HTY.
Ilocne sToro npousBoguTCS TNOKAauHBAaHME CEKCTaHa, HO He
OOLIYHBIM TYTEM, a «BOKPYI' OTBECHOH JHHHH», T. €. JBHIaf
Tpy6oH Mo rOpU30OHTY MOYTH 0e3 HaKJIOHOB JuMmba. kameperus
yLo6Hee NPOH3BOAUTH, ONMYyCTHB H300pakeHue CosHIA MenH-
KOM B MOp€, TaK KaK IIDH 3TOM Jerde yIepXXHBAeTCs OPHEHTH-
poBka mo asumyty. ITocie npuBeneHuss K OOBYHEIM BHICOTAM,
T. e. BelunTaHua u3 180°, mosyyaeM BBHICOTHI HHXKHETO Kpas
Connua. ITopsmok namepenuii: Benepa, Benepa «uepe3 3eHHT?,
Connue, CoJIHIIE «4epe3 3eHHT®, 10 TPU BBICOTHI B KamIoH ce-
pun. Ilpu oGpaborke HaGMONEHUH KOOpPAMHATH @, U A, Ge-
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PYTCS HA OMH MOMEHT, HAlPUMEp NOCAeNHUH, a Bce OCTalbHEIe
JIUHUM NPHBOAATCA K 3TOMY 3€HUTY 4HANUTHYECKUM IMYTEM.
BbicOThIl, H3MEDEHHBIE Yepe3 3€HHT, HCHPAaBJAIOTCA TaKMkKe M0
Tabaumar BAC, T. e. oTZelbHBIME NONPAaBKaMH, HadMHas ¢ Ha-
KJIoHeHua h, = oc+i + s —d,
nocie gero h' = 180° — &, I %’/Q
HCHpaBJsieTcs pedbpakuuet, Y
napainakcom, a Coanue H
pamaycoM =4=R: HHXHHH (—),
Bepxuuii (+); Benepa—ro-
npaskoit Ahglcm. dopmyay(16)]. o
[lpoknazka 3THX YeTHIpPEX JH-  sehum
HHH, KaK [pPaBUJIO, NaeT YeTkHl- 29 [Yepes senum)
pexyroJbHHK olluGoK (puc. 13), ——
MECTO B KOTODOM BHIOHpaercs
METOJIOM OHCCEKTPHUC. Puc. 13

Mpumep 17. 9/XII 1970 r. B @, = 6°25',56 S; A, = 0°24',0 W;
T, = 11%00# onpeneauTh Mecto no CosHuy u BeHepe ¢ H3MepeHHeM
BTODEIX cepHil BEICOT yepes 3eHHT. [Tocse o6paGoTKH HaGMIOAeHH] NOJY-
YeHo:

1Q I 9, 183(0) V@O,
cp. T = 9%42#43¢ cp. T = 9453#28¢ cp. T = 9459%#9¢ cp. T = 1044#]5¢
oc = 82°26",3 oc = 99°21',5 oc = 57°45',7 oc 121°27' .4
Ay = 207°6 A, = 222°]1 Ay = 128°7 A, 124°,4
m =—1'2 ny, = 40,1 ng = —0',6 ng +0',4

IIpoxJyanka moxasasa Ha puc. 13. Habnronerus nmpuBefieHE K Tpe-
TheMy 3eHHTY. HeGoabune nepeHockl H HeBA3Ka OGBACHAIOTCA TeM, 4TO
CUHCJIMMbIE KOODAMHATH GBIJIH MOJYYEHEl OT acTPOHOMHYeCKO# obcepBa-
uuu B T = 10% I3 mpoxsafku BHJHO, KakK XOPOIUO CXOAATCS JHHHH
noJoxeHHd B 3Toii ofcepBanuM, BHIMOJHEHHOH Ha mepexoje Apcrpa-
ausi — Kouruuent B 1970 r.

O0nospemernvie Habawdenus Coanya, Bewepor u  Jlynet.
Ha6aronenus JIyurr onroBpemenHo ¢ Co/lHIEM BOSMOMKHBL B Te-
yeHue TpPeX-4eThipex [HeH B NepBoi H Ioc/iefHeH dYeTBepTsX,
T. e. 6—7 nuelt B Mecan. [lo6apnenue Benep eme Gosee orpa-
HHYMBaeT 3TOT IepHof, Hampumep, B 1972 r. atu nabawoneHus
BosMoxHH 70—75 puefi. Ilombop ycioBuEf B JaHHOM MecTe
IPOU3BOAKMTCS TaKKe Ha 3BE3JHOM IJobyce, Ha KOTOPHIH HaHe-
cennl Connne, Jlyna u Benepa. Ileproii Bcerna naGmomaercs
Benepa, sarem Jlyna u nocaensum — Coaxie. OnbiTHasi mpo-
BepKa 3TOr0 BapuaHTa HaOMIONeHHME MOKas3aja BEICOKYIO TOY-
HOCTh M BO3MOXKHOCTb MCKJ/IIOYHTH CHCTE@MATHYeCKHe OIIUGKH
B 00cepBOBAHHOM MecCTe.
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TJIABA IV

NNPHEMbBbI YCKOPEHHSA OBCEPBALLH M

§ 11. MPEABAPHUTEJNbHOE BBIYHCJEHHE
(MPEOBBIYHCJAEHHE) JHHUN TOJOXXEHHS.
OBIIHA NMOPANOK OINPEAEJEHHSA

BonbiiuM HefocTaTKOM — acTPOHOMHYECKOTO OTNpefeseHHst
MecTa NpH «py4HOH» 06paboTke HabmOIeHHH ¢ OOBIYHBIMH IIO-
cobussmd — M AE, BAC-58, TBA — sBasercs NIUTEILHOCTD
obpaboTku. BeaencTBue 3TOr0 MecTo moJydyaeTcs He cpasy
nocie HabarojeHu#, a depes 1—1,5 4 mpu HabaIOLEHHAX de-
ThIpeX 3Be3] u uyepes 15—20 mun nociae HaGNIOZEHHST BTOPOH
auaud 1o CoJHILy.

Mexny Tem B yenoBuax GesoGrauHOH MOTOIEI MECTO MOMKHO
MOJNYYUTh NOYTH CPasy e [0 OKOHYaHHU Hab/aiofeHuH, ecid
BBIYMC/IEHHS BHIIOJHUTL 3apaHee, T. €. MPEIBLYHCAKRTD JHHAH
noJoxeHusi. IIpenBbiuncIeHHe HE TOJMBKO COKpalllaeT ITpoMes
JKYTOK BpEMeHH MeXXNY I0oJydeHHeM HHPOPMAIUH H ee HCIOJb-
30BaHHMEM, HO TaKMKe IIOMOraeT ObICTpee M Jydllle BbIIOJHHUTE
HabmofleHus, ocoGeHHO 3Be3]| B cyMepkH U BeHeprl IHeM, Tak
KaK OTBICKAHVEe MX IIPU YK€ HW3BECTHHIX BHICOTAX H a3UMYTax
3HAYHTEJIBHO IpOIIe.

IIpensuiuncienne BHNOAHAETCA B caefyiomeM ofueM Io-
panke. Hameuaercs Bpems obcepBamyy T, — JHEM NPOU3BOJL-
HO, HampuMep KO BpeMeHH cJlladd BaxThl, MOBOPOTA H T. II.,
B CYMEpPKH — II0 YCJIOBHAM BuuuMmocTH. Ha 3To Bpems noabu-
patorcs ceermia: AHeM — CoaHie u Benepa mam Jlyna, eciau
e BUAHO ToNbKo CoJHIIE, TO BHIUHC/ISETCS BPEMS MEPBHIX €ro
HaOMIOfeHHi; B CyMepKH MOoAOHpPAlOTC 3Be3fbl U IVIaHETH.
Ha sto Bpems mo cpexueit ckopocty u ITY no kxapre uiu nuce-
MEHHBEIM CUHCAEHHEM ITOJYYaloT CYHCTHMBIE KOOPAHHATE CYAHA.
Jas CosHIa 5TH KOOPAUHATEL TOJKHBI PACCUHTEIBATBCS CO BCeH
BO3MOKHOH TOUHOCTBIO, /IS OJHOBPEMEHHHIX HalbJaroeHuH
spesl miu ConHila ¥ BeHepsl KOOpAMHATE! HYKHBI IIPUGIHKEH-
HO, C TOYHOCTBIO, NMOCTaTOYHOH A pacyera Hebsisku. [lanee
no HameuenHomy T . paccuutriBaercs T,p i 13 MAE BHIGHpatoTCs
0OBIYHEIM TIOpsakoM %, W 6. Ecau npenaseiaucasioTcs Habuio-
AeHHusl HeCKOJIBKHX CBETH/I, TO HaMedaloT HHTepBaJ MEXKIY HHMHA
AT,, ycraHaBIHBaeMbIH M3 ONBITA; NPH HAGMIOAEHUAX IO TPH
BBICOTHI 3TOT MHTepBaJ Topsika 4#4#. JloGaBasia ero K T.p,
MOJY4HM £y ¥ 6 IPYTHX CBETHJI.
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3nauenuss A, u A, Bubupatorcs u3 tabaun BAC-58 uan
apyrux. IlompaBKHW A/ HCNpaBieHUs BHICOT MOAYYalOT U3
Habmionenu# (I, d wiu e) u U3 Tab/IuL, B KOTOpLIE Hall0 BXOXHUTh
c he.

s ConHua Nonyyum

Ah=i+s—d—Ah,+p+R. (17)
s 3Be3s uMeeM

Al =i +5— Ahogu -+ AR, (18)

IMonyuennbie Af no6aBiisieM K CYHCIMMBIM BhicOTaM ¢ oG-
paTHHIM 3HaKOM H IIOJY4YHM IPEABBIYHCIECHHBIE BLHICOTLI:

hnpeaebm :hc— Ah. (]9)

Torga mocne HaGIIONEHHH 18 BLIYHCAECHHUS [Iepenoca Ge-
percsd npsamo oc, T. €.

N =0C—AHAnpedesia- (20)

Hakoneu, B mnoayueHHble 7., BBOAMM IONPABKY Uxp,
B3ATYIO C 00paTHBIM 3HAKOM, T. €. Io/lyyaeM IIpeIBLYHCICHHbIE
MOMEHTHl XPOHOMeTpa:

Tnpeaebw
xp

=T2p—Uxp.

IlocnennuM sTanoM NpeaBLYHCAEHUH SIBASETCA MPOKIaLKa
Ha KapTe, KapTe-ceTke unu Oiavke. Ilpu nHeBHEIX Habuaoze-
HHSX, a TakXe NPH NPeIBBIYHCAEHUH 3Be3] C OObIYHEIMH Tab-
JMUAMH M3 PaCCUMTAHHOI'O Hamepes CUHCAUMOI0 MecTa NMpoKJia
NbIBAIOT JMHHHM asuMyToB. Ilpu oGpaloTKe ¢ aBHAIMOHHHIMH
Ta6MUIaMH IPOKIaJEBAETCA TOJBKO JUHHUS HYTH C OTPE3KaMH
maaBaHus 3a mpoMexyTkun AT. Ha sToM npeaBbuuCiaeHHA
3aKaHYMBAOTCA. BHIOMHEHHBIE B CIOKOHHOK oOcTaHOBKe, 0e3
CIeIIKH, C KOHTPOJeM, OHM OOBIYHO He COJepKaT NpPoMaxos.

Ha6nionenus BHIOOJHAIOTCS OKOJO HAMEYEHHOTO BpPeMEeHH

Tax, 4ToObl CpefHee HaGMIONeHHe TPHXONHIOCH KaK MOXKHO
Gauxe K T ,':g“’“"‘. IosyueHHEIe JAaHHBIE BIOHCHIBAIOT B CXEMY,

B KOTOpOH yxe OBUIM 3anucaHbl HpeiBhUHCAeHHble T U A:
Cxema 1

cp. Typ oc

Tap npedsbiy h npedssiy.

AT = n I:E:I
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Ecim AT = 0, To nepeHocHl OTK/1a[pIBAIOTCA IO YKe NpPO -~
JIOXKEHHBIM A ; U3 CYHCJIHMOTO MECTa, H 06CEpBaIlHs 3aKOHYEHa.
Ecnn xxe AT He paBHBI HYJ/IIO, TO B NIOJY4YEHHBIE THHHH CHASIYET
BHECTH NONPaBKH 3a [BHXKEHHe cBeTHIa Ahr M cymHa Ah,.

ITpuemor sedenun nonpasox. MoXHO NPUMEHHTb aHA/IHTH-
uecKu#l B rpaduyecKuii IpHeMb! BBEIEHHA TIONPABOK Ahr u Ah,.
Ilpy aHaMUTHYECKOM NMpHEMe IONPaBKH BREIYHCIAIOTCA 1O dop-
MyJIam:

Ahg = 0,25 cos ¢ sin A AT = .’1% ATe

Ah, = {G-cos (A—HK) AT# =K, AT*,

rie K; u K, BuiGupatoorcs, Kak oObldHO, H3 Taba. 15-6 u 16
MT-63, Ho 3apanee no HaGmopenuii. ITocie HaGmoneHu# oHu
YMHOXaloTcsi Ha BennunHy AT wus cxemul I, nmpuuem 3Hak AhAr
coBmagaer co 3Hakom AT

i TAN OpU asuMyTax BeCTOBOrO
K Nt S HanpaB/ieHus u obpareH
o N AT npH OCTOBHX a3uUMY-
P, A [10%g) N p y
B [ [~ Tax, a 3Hak Ah, ompe-

2 \ JensieTcsi KaK 3HaK H3
taba. 16, yMHOXKeHHBIH
Ha 8HakK, oOpaTHbE AT.
I'paduueckuit npuem
Puc. 14 yuera Ahr sakiaouaercs

B IepeMeleHHH JHHUH

(wmu Touku K, puc. 14) ma Bemuwuuny AT k sanany no
nmapajiiend, ecad HaOmofeHHa BhmoaHeHHl nosxe (+AT),
HUIH K BOCTOKY, ec/i HaOJ/Io/leHHs BHIIONHEHH panbie (—AT),
uem HameueHo. [as sroro AT mepeBoguM 1O MHHYTHBIM Ta0-
auuamMm MAE B Af naHHOTO CBETHJIA, 3TY BETHYHHY [IPHHHMAEM
paBHON PasHOCTH HOJTOT, T. €. Af = A\, cHUMaeM 3Ty BeJTHYH-
HY ¢ HHXKHeH paMKH KapThl ¥ OTK/Aa[bIBaeM OT To4KH K 10 ma-
pamnenn K W-y uim Ost-y u u3 noayuenHo#i touxku K' mposo-
JHM JIHHHIO TOJOXKEHHA NEPHeHIUKYASAPHO K JHHHH a3UMYTa
(cm. puc. 14). Tpaduueckoe mpuUBeNeHHE K 3EHUTY 3aKJIOYAETCS
B [IEPEMEIeHUH JTHHHU HJAH Toukd K’ Ha BeJHYMHY JaBaHHS S
3a Bpemst AT, npuueMm S oTKNaipiBaeTcs Has3al [0 KyPCY, eciu
sHak AT «+», 4 Bhepen mo kypey, ecau umeeM —AT. Tak,
Ha puc. 14 pua +AT rouxky K nepeHecau 1o napaisent K 3a-
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nafgy u Touky K’'— HasajHa —S no JHHHM IYTH, T. €. B TOU-
Ky K'’, H3 KOTOpOH H NPOBOAUTCS JHHKSA [’ MepnenuKyasapHO
JuHun A ..

I'paduueckuit mpueM BBeIeHHA MONPABOK [POLLE aHANHTH-
YeCcKOro, OJHAaKO B HEKOTOPHIX ¢lydasix yAoOHee KOMGHHUPO-
BaTh 3TH MPHEMBl: MONPaBKY Ah, BBOIWTh aHAJHTHYECKH H JIO
HaGmoneHu# no uHTepBany AT, a Ahr — rpaduyecku H mociae
HaGmonenufi. Tak nocTymaloT IpPH NpPeNBLYUCACHHH JHHHH
Benepnl u Connua, JIyasr u CosHIla ¥ HHOTZAA IPH [IPEIBEIYHC-
JeHun 3Be3l. Benuuunrl AT BooGIne He MOJ/KHEI MPEBHILATH
4+un U 3TOM MOXKHO He YUHTHIBATH HENpPONOPUHOHAIBLHOCTE
U3MeHeHHs1 BBHICOTH. Ecau AT wmenbme 30¢°, To Ak, He
BBOJIUTCS.

§ 12. NPEABBIYHCJIEHHE BTOPOW JIHHHH
NMPU HABJIOOEHHUAX COJHLA

Kaxk nokaszana npaxkTuyeckas nposep Ka, NpeJBHYHCACHHe—
Hanbosee YAOOHBIH W MPOCTOH NpHEM ONpeleleHHs MecTa IIo
Connuy. [eficTBuTeNbHO, MOCHE NMEPBHIX HAaOMONEHHH yIoOHee
U OBIcTpee cpasy xe oGpaborate u Bropywo JauHuw. OcobeHHo-
CTBIO 3THUX NPEIBLIYHCACHUH FBJISETCH TO, YTO MEPBOE BPEMA
HaGmoleHHH OKasblBaeTCs 3aBHCHUMBIM OT BTOPOIO, TaK Kak
MHTEpBa/l MeX1y HHMH Helb3s COKPALlaTh MPOH3BOJBHO. [lo3-
TOMY, €C/IH BTOpOe BpeMsi HaMedeHO Ha KOHeL BaXThl HJH IIO-
BODOT, TO M3 HEro Hano BhYecTh HHTepBad AT, moAyYeHHHIH
no tabn. 2, uiam Kak nokasano B npumepe 10. Ecaum ecth
BO3MOXXHOCTb ONpENENHTLCS N0 TPEM JHHUSM, TO IPENBEIYHC-
JISIOTCSL BTOpPas H TPETbA, HO eciu HHTepBan MeHee 30 mun,
TO HET CMBICJIa TPEABBIYHCAATL HX.

PaccMoTpuM Bce BBHIYHC/IEHHS Ha NMPHMEPE, B KOTOPOM IJsi
pacuera AT npunarta AA = 40°, kak B npumepe 10.

Mpumep 18. 21/IX 1970 r. B Hupuiic xom

OKeane, caenys HK =90°V = 17,6 vyasua, P EME KYAL

Tpebyercs OnmpelejuTh mecTo Ha T = 12% T 114534
Pemenwue. 1. BuGop wusnrepsana Bpe- . *

MeHH M BPeMeHH nepBHX HalmawofeHuir. Ha 124 A

OpHONHKEHHO CHHMaeM @, = 34° §; A, == 54°Qst
Ne = —4), AA = 40°. Onpegenseu T KyJAbMH-

HaIlHH. Tup 8 17
Pacuer wuntepsana AT u Bpemenn T’/ 4
CunTaeM, 4To HameueHHoe BpeMmsa 12% za 16#=4° Ne 4

no KyabmuHanuu. [lo rta6mumam BAC ¢ @, =
= 34°S, § = 1° N (u3 MAE) u #, = 4° umeenm
Ay = 173°. Buunuran AA = 40°, noayumm Te 12¢17#
A; = 133° u u3 Tabnun BAC o6parHniM BX0J0OM
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HOST{)MY HH'repBa.u 6y-

) neT At = 3I° = 27° uaH
I ; 1 1#48#% (mo Tad.n 2 o3 cpen-
1 , HMX omuGox AT = 147).
ot at77 1 07 I Bpems HepBHX HaGMOZeHHH
o onpefeNATCs ~ KaK  pasHOCThb
P 1 12% — [%48% = [0%]2*,
o ! i 2. IlepBHe HaGIIOJEHHS.
p x : Ha6monadn TPH BHICOTH W MO-
5 1 meHTa, cp. oc = 44°38',0; cp.
| Tep = 6416#55¢ T = 104174,
Ay P39 o2 = 41,5, = 34°26" S,
. i | Mo = 5350’ ost, ;+s1—+1 6,
b Ph=450% | Uxp = —0*17°,0, e= 16 x.
Iuis Bropoil nuHHM 1o V.
3z = 17,6 ysna u HK = 90° npeg-
€ Puc. 15 BHUHCAAEM Q" = 34"26’ S,
] ' A", = 54°26',5 Ost.
3. Brruncnenus. Ipenshiuncienns I I1 (mpeaBbIuMCeHHS)
+Txp 6% 16%55¢ | T, = oc |44°387,0 | — .
- [ 1,6 ,5 (s3=
Uxp — 0 17| Ne=4 s + i_|_0,1()s2
h' 44| 39,6
4 16# 38¢ “ M (00c ’
£7 | et | soealce  Teom| 481 & [
A, 4095 T 8 he=54°,5)
42 ’ Ta6a,| —0,1 —0,1
® 8-6
A 275 50,6
A 53 50,0 54 26 ,b
hy. 44°47' 6| (+9',8) —
1 32 9 40,6W|356 08 ,IW  hc | 44 42,2 54332
t 30°19,40% | 3°517,9 0%t
— no | 45,4 | 54023 4=
6 0°51,6(1,0) =Hhnpeds
Aa — 0,3 T;p‘—um e
= 8400H] 7e=
8s 0°51",3N | 0°49’,6 N i
I 11 (npenBslyncaeHHS)
45°04',8 134°,9 54°477 5| 173°,1
@=34°+ | —18’,4 | 4-0°,3 p=34°4 | —25’,8 | -4-0°,1
+26’,0 S +267,0S
6=1 — +7 ,1|—0,1 6=1 — +10 ,3| —0 ,0
—8,7 N —10,4 N
t=30 + | —11 ,3|(—0 ,3 t=4 — +0, 8| 40,2
+19,4 O —8,1 O*
g=144° 44°42’ 2  S134°,8 Ost g=174° 54°33',2 S173°,40st
HIl = 45,2 HIT=6°,6
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4. Tpoknanxa. [IpeisapuTenbHas NPOKAaiKa NOKasaHa Ha pHe. 15,
rlle M3 BTOPOTO CUMCJAHMMOTO M€cTa NpOJIOXKeHa NepBas JIMHHS H JHHAS

BTODOTO  a3UMyTa. BeluudHH A u T;‘gea" 3anuchBaeM

B cxeMy (CM. HHXKe).
5. Broptie na6nionesns. OKoJlo HaMeYeHHOro BpeMeHH HabJao1aan

npeds

Tpu BeicoTol ConHma # Tpu MomeHTa: cp. oc = 54°27',5, cp. Typ =
= 8%00#06°; st cpelHHE BIHCEHIBAEM B CXeMY:
cp. oc 54°27' .5 cp- Txp 8400+06¢
' 54 23 ,4 el 8 00 17
h 1 44,1 AT —11e

At = AL =2',7 k Ost

6. OxonuartesbHast mpokaanxa. Ha auuuu A, vavocum no +47,1
Touky K, 4 cMemiaeM ee 1o mapajijend X BOcTOKY Ha 2',7 = AM, cHs-
THIM C HHXKHe#l pamku kapThi. O6GcepBoBanHOe MecTO Ha 12% mosyuaercs
B Touke M, (cMm. puc. 1D).

”

v 34°26/,0 S A 54°26/ 5 Ost
pliI —3,9N PI 44,5 Ost
%o i 342271 § ‘ A ‘ 54°31,0 Ost

C=43°—b",4, T.=12400#

CyuraeM, uTo omuOKH B mepe Hocax =+0’,5, a B cuucaennn Ha 30
Muab—TOTO e mnopafAka. Il jomage oueHHBaeM napaJiiesior pPaMMOM
omubok (cM. puc. 15).

§ 13. NPEABBIYUCJIEHUE JIUHUM NPH OAHOBPEMEHHBIX
HABJIOAEHHAX CBETHJ

ITpedsviaucrenue goicom 38e30 ¢ mabauyanu BAC-58. O6-
mui nopAfoK paboTH, T. €. IVTaHHPOBAaHHe HaGJIONeHHH, HX
o6paboTka, MPOK/IafKa M aHAaNH3, OCTAOTCS OOGBYHBIMH, HO
BCe BHIYNCJEHHS M IpeJBapUTe]bHas NPOKJAJKa MPOU3BOAAT-
cs1 3apaHee. [locne HaGatoneHUE BHIYHCAAETCA TOABKO NEpeHoc
# AT u npousBofuTCS NOANPaBKa BBHICOT, 3aBepIIEHHE NPOKIajl-
KM ¥ aHa1u3 oGcepBanuu. [lnanuposanne nabmoneHn#i npous-
BOJUTCS IO 3BEe3AHOMY IJ100YCY Ha CePelMHY HaBHTAUHOHHBIX
CyMepeK YTPOM U CepefuHY IpaXKIaHCKUX — BedepoM. Brico-
el ConHuIa mpu 3ToM paBHEI —9 u —3° COOTBETCTBEHHO, H
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STOT MHTEpBAJ SABJSETCS HAMBHITOLHEHIIHM PH HaGIIOIEHHH
3Be3l. CKOpocTb U3MEPEHHS BEICOT, OT KOTOPOH 33aBHCUT HHTEP-
BaJl MeXIy HaOIIONeHHsIMA 3Besll, YCTaHABJIHBAETCS H3 OMLITA-
Ias cepun u3 TpeX HaGMIONEHHH NPH H3BECTHBIX A H A 3Be3lbl
HHTEepBAaT 0OblYHO paBeH 3—4 murn. IIpuBeneHne K ofHOMY 3e-
HHUTY BBHINOJHAETCS 3apaHee HA 3TH HHTEPBANHL, U eI QakTH-
yecKHe HaGMIONEHHA PACXOIATCS IO BPEMEHH ¢ MpPeIBHIYHCIIECH-
HeIMU MeHee 4eM Ha 30 cex, To moanpaBKa He genaercsa. Ilpuse-
JIeHHe K MOMEHTY Hal/rofeHu# (3a pasHoctd AT) BHIOJHAETCA
nmocie HabmogeHUH M rpaduyecku, yTO 3HAYHTENBHO Mpolle.

BoabimuM mnpenMyliecTBOM NpeIBLYHCACHHE [/  3Bes[,
AIBJIAETCA TO, YTO NPH BHICOTAX H a3MMYTaX, BHIYHC/IEHHEIX 3apa-
Hee, HaGJIIONleHHs 3Bes], MOXKHO I[IPOM3BOJANTE, KOIIa 3BE3JHl
BHIHBl TOMbKO B TpYyOy ceKcTaHa, HO HE IPOCTHIM IJIa30M.
Beuepom HaGmoneHNs HAYHHAIOTCS C CEPelHHBl TPAKIAHCKHX
CyMepeK WM 4YYTh paHbllle, KOTZa IOPH3OHT BHJEH OTJHYHO;
yTpoM HalMOfeHHs NpHOMHIKalOTCA K Hadaly TpaxIaHCKHX
CyMepeK, KOrja BHIMMOCTb I'OPH30HTa YJYydlIHaack Jo Tnpe-
JleJia. 3To MO3BOJAET He TOJbKO HCIOJAb30BaTh JYYLIYIO BHIH
MOCTh TOPH30HTA, HO M IPOAJIHTEL BpeMs HaGMIOJeHHH B CIy-
yasix oYeHb KOPOTKHX cyMepeK. ABTOPY KHHIH ylaBa/joch 3a
caMble KOPOTKHE TPONHYECKHEe CYMEDKH H3MepAThb [0 TPH BH-
COTHI CeMH 3Be3[.

Onnako mnpensbiuncienusi 3Be3f no Ttabaunam BAC uau
TBA umeloT cymecTBeHHEIH HefocTarok. [Ipu noasnexuu obiia-
KOB HJIM YXYIUIEHHH BHAMMOCTH TFOPH30HTA BCE BEIUHCIEHHSA
UM MX 9aCTh MPOMaialoT, TaK KaK 3aMeHAThb 3Be3/lbl Ha Apyrue
HAH 3HAUHTENTBHO TPOJJIEBaTb BpeMsi HAOJIONEHHUH Helb3s.
B 3TuX cnydasx npuXoAuTCs HAGMIOAATh Teé 3Be3fbl, KOTOpHE
BUJIHBI HaJ XOPOLIMM FOPH30HTOM, H BCE BEHIYMC/JEHHS NPOU3-
BOJMTh 3aHOBO. DTOT HELOCTATOK B 3HAYHTEIBHOH CTENeHH yeTpa-
HeH B aBHALlMOHHHEIX Tabnuuax (cM. § 14), roe KoaudecTBo Ba-
puaHTOB OOJIBILE, ZONYCTUMO NpOJJieHHe HaOJIIOJEeHHH, a caMu
BBIUMCJIEHHS 3HAYHTEJABHO Mpoile. PaccMOTpHM mpelBHIYHCTIe-
HHE Ha TpuMepe ofHOBpeMeHHHIX Habmonenuit ConHua u Be-
HEpHl, TJie 3TOT NPHEM OUeHb BEITOJIEH.

Ipedsvirucaenue aunuil no Benepe u Coanyy. Tlpenmyinec
BaMH 3TOTO IpHeMa fABJSIOTCA: NOJYdeHHE MecTa cpasy xe
nociae HaGMIONEeHHH, B TOYHO HaMeYeHHOe BPEMsi, H NPOCTOTa
OTHICKaHUs1 BeHeprl o TouHOMY 3HaYeHHIO ee BRICOTHL. IIpensri-
YHC/IeHHe BHIIOJHAETCS, Kak onucano B § 11 B B mpumepe 18,
HO CJelYeT YYMTHIBATh caenylomee. Pacyer KoopAHHAT @, H A,
Ha HaMEYEHHOE BPEMS MOXKHO BHITIOJHATH HETOYHO, TaK KakK
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Ha o6cepBalMIO OHH He BJHAIOT. BbIGop yC/I0BHI Ha HaMeueH-
Hoe BpeMs JO/:KeH BBIIOMHATLCSA N0 3Be3HOMY TioGycy. OThic-
kKauue Beneprl npu nabmiofieHHsAX HafO HauyuHAaTh 3a 4—6 Mun
JI0 HAMEYEHHOI'0 BPEMEHH, YTOGB! K 3TOMY BDeMeHH YiKe HaHTH
€e H IOIBEeCTH K TOPH3OHTY Ha (0oH Heba.

Npumep 19. 5/X 1970 r. B Mugniickom oxeane, cnegys KK = 103°
(AK = 0), V = 17,5 ysna, Tpebyerca onpexefuth MecTo Kk T, = 12%,

ITo mpeneinyuiuM o6cepBauysaM H3BecTHO, 4To BeHepa BuIHA IHeM,
103TOMY IJ1aHHpyeM ee HaGmofenus. M3 MAE nonyuaeMm ooy = 15407+
u 6 =237 S n ana Connua @ = 191°. Hanecs Ha rio6yc 5TH cBeTH=
Jia ¥ YCTaHOBHB ero no ¢ ==38° S, onpegenseM, 4To 0KOJIO KYJAbMHHAIHH
Conuna AA mexny ceeTmiaMH oxojo 70°, a BHCOTH fopsafnka 55° u
HabaofleHKsl BOSMOXHH B JioGoe Bpems. Ilo cpenseii ckopocTH V =
= 17,4 ysna or T = 930 paccuuThiBaeM Ha NOJIieHb: @, = 38°31’ S;
Ac = 140°50'0%t  (Ne = —10).

IMpuruMaeM HHTepBaN MexAy HaGJOAeHUsAMH 4 muH, 3 BPEMs BTO-
puix HaGmogenu#t CoaHua T,= 12¢

Pemenwue.

Tc 11"56"‘00c 12"00"006 nOI‘IpaBKH: i=+0',7, 31=
- =‘-'-O',1, 52=-—~0',3 e =
M 10 10 =16,5 M, pg=0',3 K:
=0",2 ©=50°
Top 1456%00¢ | 2400%00°¢
Benepa Co.rsxflixe Benepa | Comnue
By 161°26/,5 | 212°507,2 it 4006 | 4074
Aty 13°597,1 d —7,2| —7,2
At 2 .1 Y —0 ,8| —0 .6
: ) R — | 116 ,0
P 40 ,2 —
+t2p 175 27,7 Mo 12 2 =
A 140 50,0 | 140 50,0 Ah, +1,0 —
Ly 316 17,7 [353 40,2 Ah —67,3| +8,6
t,p |43°427,3 Ost| 6°197,8 Ost
8r 23 35,5 4°317,28
A8 0,6 _
8 23°36,1 S e
Upp | —(—44¢,0) | —(—44¢,0)
TOPE0e | 14564447,0 | 2400444¢,0

57



Pacuer A, ¥ A, BeHepn

Pacuer he u A, Cosnua

50°03’,3| 98°,7 55034/ ,1| 169°,4

Pe=39"— Pe=39°—

—29'0 | +4',2| —0°,5 —29°,0 | 4+28,5| —0°,1
6=24>—23'9| —13 ,1 | +0 ,5| 6=5°—28',8f —28,5 | +0 .1
t=44 —17,7| +13 5| 40 .2 t=6 +19,8 | —2.9 | —0 .5

+0 ,3
A=

g=57 h, |50°08’,2(98¢°,950st g=8; he| 55°317,2 =

i 168°,9

(—AR) +6,3|/17) 81°,1 SOst

hppeas |50°14",5|HK]| 103 —Ah —8,6 |HiT=11,1°

A—K | 338°
Ahy |40,26 Bundss  BA"227.6
AT| 4*
Ahy [+17,04
A=10=122W

Jo6aBnsis nonpaBkH Ak K A, ¢ 0GPATHEIM 3HAKOM, NMOJyuaeMm k
noJjiyzaem

dHaJOTHYHO

Puc. 16

npeds
T, p

L1

npede;

, OSTH BEJIHYHHBE 3aHOCHM B CXEMY.
3areM NPOH3BOLUM NpPEJBAaPHTEIbHYIO NPOKJAAAKY HA KapTe JUHHH asH-

myToB (puc. 16). HabmiolenHs IPOM3BOAATCA B HaMeueHHOe BpeMms

ITocne na6mogeHu#

Benepa

CoJHlle

cp. o¢ £0°26”,5 55°207,2

hrpeds 50 14 ,5 55 22 .6

n +127,0 —2/,4

cp. Txp 1457#33¢ 2400*36¢,5

e 1 56 44 2 00 44,0
AT +0#49¢ (nosxe) —0n7¢.5 (paHblHe)

ITo MAE At 4122 x W 1%, 8 k Ost
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Okonuare/fibHass NpokJaagka. [IpoxnajniBaeM HepeHocH O YXKe
HaHeCEHHEIM JHMHMSAM a3KMYToB, a Toukn K; u K, nepememaeM Ha
AA=12",2 x Wst g 1,8 x Ost po napamnem (cm. puc. 16).
Ipusenenys x senuty mnoxnpapasem Ha 07,2 sa 0%,8: ny=11’,8.

PeaysbTaThH OHpeieNeHHs . @c | 38°31/,0 S A, | 140°50’,0 Ot
T=12900*, 02=38,5 pir 288 PHO 3,8 Ost
C=133°—4",0 ¢, | 38°33’,8 S A, | 140°53’,8 Ot

§ 14. ONPEAEJEHHUE NO 3BE3OAM C ABHAHHOHHBIMH
TABJITHIAMHM TOOOBPAHHBIX 3BE3[

Bo Bpems Bropo#i mupoBoH BoiHEI M mocie Hee B CCCP,
Aurnuu, CIIA u fnonuu O6bliM BHINYIEHBH HauboJee OpPO-
CThle Tabauibl s 06paboTKH acTPOHOMHYECKHX onpelefeHuH
no 3Be3faM. IlepBoHauanbHO OHM NpelNHA3HAYaAUCh TOJBKO
L5 aBHAIMH, HO T03Xe CTaJH NPUMEHAThCH H MPH ompefene-
HUAX B okeaHe. B nacroesmee Bpema B CCCP Brmyckaiorcs
aBHALHOHHEIe «TaGnuubl BhICOT H asuMyToR cBerus1» (TBA3)
B 1mectu kHurax, B CIHIA — Ta6nuusr HO-249, 8 Auraun —
Tabmuuer AP-3270. [IBe mnocsenuue TaGaWIBl BBIIYCKAIOTCS
B OJHOM TOMe (He CYMTasi TOMOB APYTOro THNa) A LIHPOT Yepes
1° u mostomy Go/see TPHUIOAHBI JJ/si MOPCKHX ONpPEENeHHH,
yem TBA3, Bbimyckaemble s WHPOT yepe3 2°. DTH TaGnHIbI
NONYYHIH LIHPOKOE PachpOCTPaHEHHEe Ha MHOCTPAHHHIX ¢uio-
TaxX, a TaKXKe H3BECTHBI B HEKOTOPHIX COBETCKHX MapOXOJACTBAX,
[I09TOMY OCTAHOBHMCS Ha HHX HOJpoGHee.

B rabauuax mnopo6panHbBIX 3Be3x mo ¢°, S°, H HA3BaHHIO
3Be3JBl [IPHUBENeHEl ToToBbIe sHavenus i, go 1’ u A, no 1°,0.
ITpu 3toM e:kerogHuK B mMpHHIUIE He TpefyeTcs, TaK Kak /4
noJy4eHus S.p CIYKAT TPH TaGMUIBI B KOHIE TOMA, HO MpakK-
THYECKH YynobHee BhIOMpaTh S., u3 MAE. MoxHo moayuaTsb
S:p W HeNOCPEeICTBEHHO CO 3BE3JHOI0 XPOHOMETpa.

IlpenenbHas mpocroTa BEIGOPOK M3 3THX TaOMUIL (OXHH BXOJ,
OfHa BbIOOPKA) MOCTUraeTcsl NPHMEHEHHEM MepeMelleHHOro
Mecta (1o ¢, u A, HIH [0 @, K BPEMEHH) H OTCYTCTBHEM IIONpa-
BOK 1o ckioneHnio. OfHaKo 3Ta MPOCToTa MPHBOAHT K HEKOTO-
pOMY CHHXKEHHIO TOYHOCTH JIMHHH. B 3THX Tabnuuax HasBaHHe
3BE3JILl 3aMEHsIeT ee KOOPAHHATH Ty M O4. Ilpu pacuere TaGauig
3TH KOOpAMHATH OepyTcs Ha OIHY ONpeleleHHYIO Aary, Hashl-
BaeMyI0 «3II0X0H», MO3TOMY TalMHIEl AO/KHEI MEPHOLHYECKH
nepeusiaBarhbcs, o6uiyHo yepes 10 Jger (4= 5 jer or smoxu coe
crasnenus). Hampumep, coBerckne TBA3 paccuuranel Ha
snoxy 1972,0, HO-249 — na snoxy 1970,0. AP-3270 — na
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snoxy 1970,0. Tak Kak KoOpIMHATHI 3Be3], MEHSIOTCA OT pAid
NPHYHH — OT NpellecCHH, HYyTanuu, abeppaluu, Mmapaniax-
ca ¥ cobGCTBEHHOrO JABHXKE€HHSA 3Be3Jbl, TO NPH MNOJb30BAHHH
TaGJauIaMi He B TONY COCTaBJEHHS HEOGXORMMO BBOLHTB IIO-
npaBky. V3 Bcex MpHYMH YyaeTcA Y4ecTb MPELECCHI0 U HYTa-
110, JeHcTBHE KOTOPHIX KOMIIEHCHPYETCS BBEINCHHEM cMelle-
HHS JHHUM HJIM CAMOTO MeCTa Ha BeJHUYHHY IONPaBKH B VKa-
3aHHOM HampaBieHHH. [lompaBKW M HamnpaBieHus HX IeHcT-
BHSI MPHBOAATCA B KoHle Tabmun (B HO-249 sto Ta6n. 5) mo
@ H Sy

Hanpamep, aasa 1974 r. no ¢ = 20° N, S,, = 330° BuiGu-
paem A = 4, nanpapnenne 70°. Owun6KH OT mpUGIHMKEHHO-
CTH 3TOH TONpPaBKH H OT HpeHeOpexkeHHs abeppalueil MoryT
BLI3BaTh OIIMOKY B JuHHH mopsjgka =+ 0°,5.

Ta6auumer HO-249 cocraBieHbl M0 CEKIUAM UIHPOTH B 1°
or 89° N 5o 89°S mas S, uepes 1° mo mmpor 69° u yepes 2°
B GOMBIINX IIMpOTaX, AAs ceMH HauboJee BHIIOAHHIX B JaHHOE
BpeMs 3Be3f. OreuectBennsle TBA3 cocraBmenbl uepes 2°
mwuporkl # 1° S, 15 TATH 3B€3]| B CEBEPHOH LIHPOTE M HIECTH
3Be3ll — B IOXKHOM.

O6biroe onpedesenue mecma no 3gedam ¢ obpabomrol no
mabauyam nodobparnolx 36e30. s miaHHpOBaHUA HAGMOIeE-
HHH BMeCTO riiofyca MPHMEHSIOTCS 3TH Ke Tabmunbl. Hagamo
HabnofeHu#t HaMedaeTcs, KaKk 0GLIYHO, HA CEpeNuHy TpaxiaH-
CKHX CyYMepeK BeYepoM H CepelHHY HaBHIallHOHHBIX YTPOM.
Ha 3to Bpems ¢ kapTel moayvaioT @, H A,, no MAE pac-
CUMTHIBAIOT S, W OKPYIVIAIOT Jo Gosbllero rpapyca. [To Ta6-
JHUaM BeiGupaloT A, U A, IepBOH U BTOPOH 3Be3[; M3MEHHB
Sy Ha 1°, BuiGupaloT A U A Tperbell m 4deTBeproél 3Be3n. [lo
5THM BeJMYHHAM YCTAHABJHBAIOT CeKCTaH, 4To o6Jerdaer
OTHICKaHHE 3Be3J NMPH Hab/MoJeHHsX.

Iocne BRIMOMTHEHUS HaOMIOEHUH M0 3aMeyeHHBIM T xp U OC

paccynThIBaIOT S} U Ay, BeTHYHHBL /1, 1 A ; GbUIH BHITUCAHLL pa-
Hee. Ilpoxiagka mpou3BOAUTCA Ha NYTEBOH Kapre, Kapre-
CeTKe WJIM Ha IJIaHLIeTe ¢ MOCTPOEHHOH IIKaloH NoMTOoT.

Mpumep 20. 14/X1I 1970 r. B ATIaHTHYECKOM OKeaHe, cJelys
HK = 0°, V = 16,2 yana, npepnojaraeM OHpeJeNHTh MECTO B YTPEH-
uue cymepku, [Tpubnuxennosa Te = 7% Qe = 19°,3 N; A, = 17°5 W
(Ne = 1W).

Pemenwue. 1. Onpenenenne BpeMeHH HaGaiofileHnHl H moaGop
3Be3l. I1o ycloBUAM BHJIMMOCTM HameuaeM HauyaJo Ha6JiofeHHi HAa Ha-
9ano rpaxaaHckux cymepex AT ..., = 24*. Hauwano maGmonenmit
Te = 630% — 244 = G4[1*,
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Bocxon Counnira

Py 6408
+19)
AT, +174
AT, 0 2. ITop6op seesa nmo tabauuam HO-249:
Txe 62 T 6e11% £y 187°32',3
piiol I i At 245 5
T, | ewsn v
¢ T.p | 74X fe e g B
£y 1172°47/,8<173°(S,)
Sy 3Besna | h I A Ha6monenus
Ty oc
173° Apxryp 51°46' 83° 790940 51°38*,3
Iy66e 46 46 355
174 Hy66e 46 40 354 71222 47 00 ,7
Cmuka 49 57 136 7 14 44 5001 ,3
1756 Cnuka 50 36 138
Ipounon 29 31 265 7¢18#51¢ 29°32’,5
176 ITponunox 28 35 266
Toanyke 34 40 202 He natnionam

Monpapku: i = +0°,5;5;_g = 0,0; 54 = —0",1, uyp = +2%17¢,0;
e= 17 m; To= T411% @,= 19°19" N; A, = 17°40" W.
3. O6paGoTka HaGMOAEHHH:

T 7409%10¢ 7412422¢ T414K44e T418451¢
ey +2 17 +2 17 +2 17 +2 17
T.p 711 27 7143 | 71701 7 21 08

i 187 32,3 187 32,3 | 187 32,3 187 32,3
At 2 52,2 3 40,4 4 15,9 517,9

t;{, 190 24,5 191 12,7 | 191 48,2 192 50,2

A 17 40 17 40 17 40 17 40

iz 172 44,5 173 32,7 | 174 08,2 175 10,2
Ad + 15,508t 27,30st| — 82W|— 10,2W

sn 173° 174° 740|175
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4. WcnpaBnenne BHCOT: [TpuBefeHHe K MepBOMY SeHHTY
I I1 I11 1V II I | IV
oc |51°38,3|47°00’,7/50°01/,3/29°32",5 A 354° | 136° | 265°
i+s|+0,5 +0,5f 40,5/ +0,4 K 0 0 0
'sr)aﬁ.n. — 8,1} —8,2f 8,1 —9,
-a A—K | 354 136 | 265
Ah, — 0.8 +41,1] 40, 3 An, |-—0,26(+0,19/4-0,03
o [51°30°7/46°52° ,2049°54" §20°24" 2 AT | 32| 54,6 97
“he |51 46 |46 40 |49 57 |29 31
¢ Ak, |—07 8+17,1]+07,3

o |—157,3] L127,2] —27,9| —67.,8
A, |83° 354° | 136° | 265°

ITpoknanxa Ha kKapTe-ceTKe NOKasaHa Ha puc. 17. Ha mapaauenn
@np = 19° N oT MepuiuaHa CUMCIHMOH XOATOTH Ay, = 17°40" W Ha-
HocATes mo AMA = 15,5 OSst u namee mepememeHnre mecta I, 2, 3, 4,
H H3 HHMX NpPOKJNaAbBAIOTCA, KaK OOGHUYHO, JHHHH NOJOxeHus. Mecro

10

: gvem
8~ npeueccuu( 110%1)
T geiwcogs
g AF 17419
fy 32
o 68 e |y 5 )
o T . O\ _
A, bum " /+ = AN=IS5 InM. ANZS520m
3 h,' e b
A=17%0
Puc. 17

BeGHpaeTcs B Touxke. M. BeiGpas u3 Taba. 4 B xoHue HO-249 nonpas-
Ky A = 1’ mo nanpaenenuio 110° (mompasxa BhiGupaeTcs Ha 1971 r.),
nepeMeniaeM MecTO Ha STy BeJIHUHHY.

PesyabTaTh onpefienedns: T = 6411%; @, = 19°08",3 N; A, =
= 17°42",0 W. (IIpu o6riuHO¥H o6pabGoTke ¢ Tabmunamu BAC-58 umenn
6l @, = 19°08',4 N, Ay = 17°41",8 W),

WHorza omu6xu 06paGoTKH 10 aBHALMOKHBIM TA6AHIIAM MOTYT AaTh
cMmemenue jgo 17,

Onpepesienne MecTa 1o 3Be3aM ¢ NpeABbIYHCICHHEM
JAUHMI No TaGauuaM nogoGpaHHBIX 3Be3 ],

IlpenBapuTenbHoe BHYUCAEHHE JHHMH 1Mo TaGaMIlaM THIA
TBA3 (HO-249, AP-3270) ouerb yno6uo. IlpocTora o6pabor-
KM HaOaIofieHHH JocTHraercs TeM, 4TO MOYTH Bcs o6paboTka
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CoBMellleHa ¢ ToaGopoM 3Bes Ui HaGmonenuii. Kpome Toro,
TaGIHIbL TO3BOASIOT MEHATEH NMoJA0OpaHHbBIe 3BE3Jbl B IpoLecce
HaGMIOJleEu# ¥ MpojsieBaTh BpeMs HabmofeHuil npu HeoGXo-
nuMocTH. Haunbosiee 9KOHOMHYHEIM ¢ TOYKH 3PEHHUS COKPAIIEHHS
3ajlepxKeK B MOJYYEHHH MecTa Toc/e OKOHYaHHs HalJiofeHHH
aBasercs cnocob «HnepeMelleHnsl 10 BpeMeHH» C perucrpanueit
MOMEHTOB II0 CEKYHIOMEpY.

IHpunyun nepemeujerus no gpemert. Jacopol yroa 3Besfibl
uaMensieTcsa Ha 1° 3a 4 mun 3Be3gHOro BpeMmeHH (T u & 3Besfpl
3a CYTKH MpaKTHYeCKH He MeHSAIOTCA), MOITOMY Ha CUHCIMMOM
MEepHIHaHe A, YaCOBOH yros 3Be3jbl MU ¥ 3a kamape 4,,,
3Be3/IHOT0 BpeMeHH yBeamumBaercss Ha 1°. Hanmpumep, ecan
tw = 65°, To uepes 4 mun Ha STOM XKe MepuAHaHe fy = 66°
H T. I

B aBuanuoHHBIX Tabaunax A, u A 3Besll NpUBOAATCS Yepes
1° = 4 mun sBE3NHOTO BPEMEHM, W eCaH HabMaIJaTh 3Be3ZEl
TOYHO 4epes 4 muw, a HaOJIOJEHHsA NepBOH NPHYPOUHTL TOYHO

K MOMEHTY, KOrfa [} paBHO WeJIOMY Ipaiycy, TO BCE JHHHH
MOXKHO MPOKJaJbBATh U3 OJXHOH TOUKH @, H A.

[TpakTnyeckn HaOMONEHUS BLIOMHAKOTCA He TOYHO B HaMe-
YEHHOE BPeMsl, II03TOMY MEepPHAHaH A . IPHHUMAETCH 33 CepeLHHy
IIKaabl BPeMEHH, Ha KOTOpo# KasaoH | mun COOTBETCTBYET
AA = 15'. Mepumuan A, mnomedaerca S, =f; B LeNIHIX
rpagycax, COOTBETCTBYIOU[HM paccyuranHomMy 7. Ecan na-
GJII0/leHHs] BBITIOJTHEHE! paHblle 3TOr0 BpeMeHH, To S, Oyier
MEHbIIE OaHHOIO rpazyca H IE€peMeIeHHOEe MECTO H3 IeHTpa
IIKaJbl Halo CMECTHTh 10 Mapajjesld K BOCTOKY Ha AfY = Al
ec/Td HaOJMIONEeHHS BHIIIOMHEHH T03Ke HaMeYeHHOT0 BpEMEHH, TO
CMeCTHTh K 3amafly Ha AtV = Ak,

W3 cMmemenHoro Takum NMyTeM [OEpEMEMEHHOTO MecTa Ipo-
H3BOJMUTCA IIPOKJanKa JHHHE TOM0MKEHHT 0OBIUHBIM TNIOPAIKOM.

BwmecTo IpoxJaajKd Ha KapTe-ceTKe MOXHO BOCHOJb30BaTheA IHMpo-
KJIaJouHKM niaHmeroM (M-63) uau cneuualJbHEM MPHGOPOM — acTpo-
MJIOTOM, HO Ha HUX AOJXHA GHTb NOCTPOEHA lIKaja BpeMeHH B MacliTabe
JOJITOTHI, TAe Kaxaue 15° moaroter momeuvarorcs 1#, 2.5 = 10° u T. 1.
OT ueHTpanbHOrO MepHAHAHA, COOTBETCTBYIOMErO A, BIPABO M BJIEBO
oTKJaafbiBaerca no 2# = 30’ pmoarorsl. Ha6uofeHus BHINOMHAIOTCA IO
LHKJaM, PaBHBIM 4 smus, UTO II03BOJSIET HAHOCUTH MEpPeMelleHHbe MecTa
IpAMO MO NOKa3aHHAM CeXyHAoMepa.

B ycaoBusx TpaHcmopTHoro GioTa yjaoGHee MPHUMEHATh
MPOK/IaIKy Ha KapTe-ceTKe MM nmyTeBod Kapre. Halmonenus
yIoOHee NPOH3BOAMTHL C CEKYHIOMEPOM, KOTOpBIH NycKaeTcs
3a 2 MUK 10 pACCYHTAHHOTO BPeMeHH, YTOGH! YCIIETh IPOH3BECTH
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HaOJIO/leHHsi, H 110 HeMy 3aMeyaloTcsi BCe MOMeHTH. OGHYHO
M3MepSAeTCs M0 TPH BHICOTH Kax 10 3Be3/bl. Ha cepenuny Kax-
HOTO TMPOMEXKYTKA, paBHOro 4 MU, T. €. Ha LEeJHH rpaxyc Sy,
BHIOMpaIOT u3 Tabnun & u A oiHOH, ABYX HIH TpeX 3Besk —
CKOJIbKO ycreeM mpoHabmofarh B 3ToT uHTepBaj. [lo Hamemy
ONBITY, JIyYllle HameyaTh AB€ 3Be3Jkl H BTOPYIO MOBTOPAThH B
ClIefYIOlleM HHTepBale.

Tak xaK ceKynJomMepEl HAYT 1O CPELHEMY BPEMEHH, TO AJd
nepexofila K HHTepBalaM 3Be3JHOr0 BpeMeHHM Hajo JuGo Boc-
nosb3oBarbes Tabaunamu MAE (nna Touxu Osua), su6o B Kax-
Jloe TIOKasaHHE CeKYHJoMepa BBOJHUTH MOMPAaBKY H3 Tabad. 5.

Ta6auma 5

AT 4—9x 10—15% | 16—21* | 22—27# | 28—33~

ITonp. +1€ +2¢ -3¢ +4¢ +5¢

Hanpumep, eciu mo cekynmomepy mnoaydeHo 10%#39¢, To
mompaBka 2¢ u AS = 10#41e.

Pacuem epemenu nycxa cexyndomepa. Havano HabntoneHui
3Be3] IJIaHUpYyeTcs, Kak OOBIYHO, Ha CepeluHY TPaKIaHCKHUX
CYMepeK Be4epoM MJH Ha CEepeMHY HABHTAlHOHHBIX YTPOM.
B npouecce pacuera monyuaercs Ty u T,, Ha Noc/IeNHee CHH-
MalTCsl YTOYHEHHblE KOOPAMHATH @, M A.. Ilna pacuera S,
HaOMIONeHUA MOXXHO NIPUMEHHTb NPUOMMKEHHBIH MpHEM, KOTo-
peifi 3akmiodaercd B ToM, uto B MAE Bxomar ue ¢ Tsp, a
HenocpeacTBeHHo ¢ Ty, Mo KoTopoMmy M BuiGupator S,. IToay-
4eHHOE S, OKPYIMISIOT Ho Gimxkaiuero rpanyca, 310 H GyAer
nepeMemeHHeM S, (cM. npumep 21). Ilo S, paccuuThiBaercs
TOYHOE TPHHBHYCKOE BpeMs HaOIofeHHE H 3aTeM MOMEHT
mycKa CeKyHIoMepa clefyiomum obpasoM. IlomyuaeMm £, =

= S, — A, u no £, u3 MAE 06paTHHIM BXOIOM pacCUHTHIBA-
em T.p no 1¢. B MomeHT T,, BBOAMTCHA MONpPaBKa XPOHOMET-
pa, B3fATas ¢ 00paTHHIM 3HAKOM, T. €. Typ = Tpp — Uyxp.

IIpenBeuncieHHbi MOMEHT XPOHOMETPAa YMEHBLIAeTCs Ha
2 Mur, yTo6GBl HMETH 3alac BPEMEHH OT ITYCKa CEKYHIOMepa JIo
nepBuIX HabmofeHuit, 370 W OYIET TOUHEIH MOMEHT NyCKa ce-
Kyuzomepa Typ .

ITodbop 36230 0as Habawderud no mabauyam HO-249.
B ra6aunsl BXOAAT ¢ ¢, GIHMKAHIIAM K @, H paCCUHTAHHBIM S,
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110 KOTOPEIM M BRIGHpAIOT ABe 3Be3fpl, HauWHAasi, KaKk OOBIYHO,
¢ Ost-ii yacTH ropusoHTa; HMX A, U A, BOHCHIBAIOT B cXeMmy
(cM. mpumep 21). 3areM S, yBestunBaoT Ha 1° U M3 cienyomel
CTPOKH BBHIOHDAIOT ellle JBe 3Be3IBl, U TaK LIS BCEX HaMeuyeH-
HBIX 3Be3J; oOblYHO Hameyaerca 6 3Besf. ITo BHIOpaHHEM /i
n3 aTrecrata cekcrana u Tabiaui MT-63 wiu BAC BuGupaior
NONPaBKH, CYMMHEDYIOT H NOJYYEHHYI0 A/ BIHCHIBAIOT B CXEMY
Boruucaenut. Jlo6aBaate ux K i, ¢ oGpaTHEIM 3HAKOM /IS 11O-
JY9eHUS ypese HE BCCTAA PAIMOHAJBHO, TaK KakK 4acTh 3Be3J

I Hy 7
[} o]
o
I g‘ 51:0=19°8,'2N
L5 Ag T2 0W
4
45
¢ E o1l by
26392 5 47383 121740 0 MRS Al £
08’ Sz¥2, LTS
2 [y
npuoeaegge & genumy

Puc. 18

MOXKeT He Ha6JIOfaThCs H 3TH BHIYUCJEHHS nponamyT. Jlydine
3Ty ONlepaluio BHIMOMHHUTH mocie Habmogerui. Ha stom dak-
THYECKH 3aKaHYMBAIOTCS MOYTH BCE BLIYMCJIEHHS.
Ilpedsapumenrvran npoxaadka Ha Kapme uAu Kapme-cem-
re. OrTbicKuBaeM napajjelb ¢, H HameyaeM MepHIMaH A,
(puc. 18). K BocToKy 4 3amany oT MepHANaHa A , OTK.IaEIBaeM
no 30" ZoAroTH B BOCTOYHYIO TOYKY Iomeuaem 0° m 1°, 2°, 3°
H T. X. D10 — rpafycsl BpeMeHH [0 CeKYHJOMepY (IocJe mepe-
Bofia Teex B AV mo MAE). Kaxnwulfi untepBan B 4 muu Ha-
YHHAETCH C 3TOH OTMETKH, 8 PacCYHTAHHBIE S, OTHOCATCS KO
BTOpPOH MMHYTE HHTepBaja, II03TOMY Ha MepHIHaHe A, HaHO-
caT orMerky 30°. Ha sToif 1IKale Mo MoMeHTaM CeKYHJAOMepa
nocsie HaGmofeHHl HaHOCAT mepeMeinexHbie Mecta. Jlis mpu-
BeJIeHHS BEICOT K OJHOMY 3€HHTY IpH LeHTpe MIKaJbl CTPOUTCS
JIUHUS MYTH, HAa KOTOPOH OTK/IalkBaeTcs M/aBaHHe 3a 4 mun,
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8 mur, 12 mun u T. 1. B 06paTHOM HaMpaBJeHHH, TaK KaK MpH-
BeJleHHe BBINOHSETCS «Has3al» — K nepBoMy 3exuty. Ha atom
npelBapuTeabHAsA NMPOKJIaiKa 3aKaHYMBAETCS.

Hab6awodenusn. HaGmonenyuss MOT'YT BHIIOMHATLCA OfHUM Ha-
6arofaTeneM uad ABymsa (HaGmiopartenb u o6paGoTyuk). Mul
paccMoTpuM paboTy oAHOIO HabmiomaTens.

Oxo/10 HaMeueHHOI'0 BPEMEHHU TIPHTOTOBJSIOT CEKCTaH U ToY-
HO B HameuenHoe Typ ' MYCKAIOT CeKyHAomep. Bricothl, samu-
CaHHbIE B CXeMY, YCTAHAB/JIHBAIOT HA CEKCTaHE MOCJAEN0BaTe b-
HO, a a3UMYT 3Be3JHl OTHICKMBAIOT 1o Kommacy. ITosmydeHHble
oc U Tcex 3anuceBaloT B cxemy. Korzma muTepBai B 4 mun
HCTeK, TIePeX0IAT K CAeAYIOmEeMY rpagycy, IpHdeM, ecld ycre-
J1 oTHabMogaTh obe 3Be3E, TO B CASLYIONEM HHTepBase 3Ty
3Be3Ny yxe He HabGmiopaooT. Ilocse HabmoneHu#t cekyHaoMep
OCTaHAaB/JIMBAIOT 110 XPOHOMETPY H, BHIYHTAS U3 €ro NMOKAa3aHHH
MOKa3aHusl CEeKYHAOMepa, NPOBEPSIOT BPeMsi MycKa.

O6pabomka Haba00eH Ul L OKORYUAMEAbRAS NPOoKAAOKa. Eciu
Ha6II0aI0Ch IO TPH MOMEHTA H 0¢, TO HX MOXKHO OCDeLHHTH, HO
MOKHO MPOKJIJHBATE H KAKIYIO JUHHIO OTAENTBHO. B mpumepe
B3ATH ocpelHeHHble oTcueThl. CUHC/IHMbIE BHICOTHI TE€X 3Be3f,
KOTOpEIe HaGMI0Jaqnch, HCIPABJSAOT NonpaBKamMu Ah, B3s-
THMH ¢ OOpaTHBIM SHaKoM, H [OYYaloT n = oc — HaP®%e,
MowmenThl cekynpomepa nepeBofsTcs no TabauuaMm MAE B
AtV (rpada Osra), mocse gero nmpucrynawT K npokaaznke. Ilo
nonydyeHHbiM Af Ge3 yuera rpanycoB, OT HadyalbHOH (BOCTOUHOMH)
TOYKH IIKaJbl OTKJIAALBAIOT AA = A{’ K 3amafy u HOJYdaoT
mepeMeiieHHele Mecta 3Be3f (cM. pue. 18). M3 atux Touek
LIS TIPHUBEJEHHS K MEPBOMY 3€HHTY OTK/IaJBBAIOT IJIaBaHHS
[0 HampaB/eHHo, 06paTHOMY MYTH, T. €. «Hasaly» CO LIKAJEHI,
HoCcTpoeHHOH 3apaHee. M3 mosyueHHBIX TOYEK H NIPOM3BOIMTCS
HPOKJaJKa a3uMYTOB U Janee JUHHH IONOXKEeHHS.

ITocie mpoknaaiku BceX JHHHHE aHanusupyercs ¢urypa
HOrPelIHOCTeH W BHIGHPAeTcss MeCTO, KOTOPoe CHOCHTCA IO Ha-
[PaBJIEHHIO ¥ HA BeTMIHHY TONPABKH 32 IPEIeCCHIO H HYTAIHIO,
BeIGpannyio u3 Ta6u. 5 B Kortle Tabaun HO-249. Koopaunarel
@y H Ay CHUMAIOT OOBIYHBIM [OPFAIKOM.

Best pa6ora o mpeiBapHTENbHOMY BEIYHC/IECHHIO H OKOHYa-
TeNbHOH MpoKJajKe 3aHuMaeT A1 5—6 aunuit okomo 0,5 «,
H3 KOTOPHIX Iocie HabGmomeHuH — okoso 10—15 mun.

[Mpumep 21. 14/XII B yTpeHHHE CyMepKH IpejroJjaraeM onpefe-
JHTh MecTo IO 3BesfaM @ = 19° N, A; = 17°5 W (Ne = 0).
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PemeHnue.
1. Pacuer BpemeHH HaGmiofenuii. 2. Pacuer BpeMeHH IycKa ceKyHAoMepa

—ge0 M
Ha Ty=601" " gn 17300070

T60x | gu5n 1Y 1172 29,9 A, |417°40°
ATyl — 24 At 15,0

v
T, | eoix & [172easr fap | 190400

o

Oxpyrasem go S,=173° tr VEF 95,8 X?" 7 12#29¢

At | 3°07’,7 ————

ITo ycnopuam BuauMocTd HaGmOfeHHs naauu- T,p | 7 12 29

pyeM Ha HayaJlo FPaXkAAHCKHX cymeper (AT=24%) u,p | — 217

T,=641#1-1%10#=7%11%. Ha 310 BpEMA Q= — '

=19°19" N, b,=17°40" W; u=+42#17¢, i=-+40",5, . 710 12
e=17 m, HK=0°; V=16,3 yana S | ou

TYeK|  7e0gM12¢

Has-
S, i A Al Ah hppeds oc n Teerx | AtV

173° |Apkryp [51°46| 83e|—77,6|51°53" ,6/51°387,3|—15",3| 0#58¢ | 14’,5
Hly6oe (46 46 | 355/ —7 7| —

174 |Ay66e |46 40 |ass 46 47, 7|47 00, 7| 4+13,0[ 4 10 |(1°02',1
Cnuka 49 57 |136 |—7,6 (50 04, 6|50 01, 3} —3,3 | 6 32 |1°38',3

50 36 [138| — — — —
29 31 |265 |—8,5 (29 39 ,5|29 32, 5| —7,0 | 10#39¢|2°40,2

Cnuka
175 |Ipouuon

28 35 {266
34°407|292°|—-8" ,2 He na6miopanu

176 |IIpowHon
IHomexc

IMpoknanka mnokasaHa Ha puc. 18. C xapTH-CeTKH mOJyyYaeM:
@, = 19°08",2 N; Ay = 17°42°,0 W.

CpaBHeHHe pellleHHs] 3TOro NpuMepa ¢ npumepoM 20 moxa-
3EIBaeT, YTO NYTeM NPeIBLIYHCICHHS noayyaercs 60bIIas 3K0-
HOMHf B BBIYHCJICHHAX NIPH HE3HAYHTETbHOM OCIOKHEHHH MPO-
KJAaJKH M IIpH TOH e TOYHOCTH pelllenus. [TokasaHHEIE npueM
ABJAETCH B HACTOsillee BpeMsA NPOCTEHIIMM MyTeM MOMYYeHHs
ob6cepBalyy 10 3Be3JaM NMPH TOYHOCTH o6paboTku oKoJo +4= 1.
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TouHOCTb H Mpee/bl MPHMEHHMOCTH Ta 6 HIx
tuna HO-249

Own6KH B JUHHUH [IOJOXKEHUS, ITONYUYEHHON [0 aBHAIHOH-
HEIM TabGauiaM mogoSpaHHLIX 3Be3fl, OoJbllle, yeM 1o TabauiiaM
BAC-58, sa cuer oInG0K OKpYIVieHHs BHICOT 0 MHHYT (== 0',3),
olmboK OT npeHeOpe:keHusi abeppallued, OT HETOYHOTO ydeTa
npenteccun U Hytauuu (+ 0',6) 1 3a cuer omuGOK MPOKIALKH
U3 nepeMeniennoro Mecra. Obmas ommbKa MOKeT ObITh TOPALKA
+ 0',8—0',9 Tonbko 3a cyer ob6paGoTku HabmofeHuH. JKcne-
pPHMEHTa/IbHbIE HCCAENOBaHus, npoBeneHnble goil. A, A. Ueba-
HOM, AumiaoMantamu JIBUMY wu aBropoMm KHMIM, TOKasanli,
gyro CKO B nuuHMH, cpaBHHTebHO ¢ TabauiiaMu BAC, oxaskl-
BaeTcsl B cpenneM okomo = 0°,6 (B 99% cayyaeB menbie
1',3, a B50% menbme 0',3). ITpu onpenenennu mecra Gosbiiee
yKeao JuHuE (a ¢ 3THMH TaGauIaMu 0ObIYHO HAOJIONAlT Hb—
6 3Be3[) HECKOJIBKO KOMIIEHCHPYET OLIHOKH B JHHUAX, HO BCe XKe
MECTO TMOJYYaeTcs MeHee TOYHO — ¢ OWMOKOH mopsjKa
0",5—1",0 orHocuresbHo Mecta o BAC, Ho ¢ Goabluel rapaH-
tuefi or mpomaxa. [Tostomy Ta6auupl tunma HO-249 moxzO
NPUMEHSATh TOMBKO JJ/Isi OKEAHCKHUX OMpeleJeHHH MecTa MpH
o0bIYHOM KOHTpose cumciaeHus. Ecau xe TpebGyercsa Oogee
TOYHOE MECTO, B 0OJIee CTECHEHHBIX YCJOBHMAX IJIaBaHHA HX
IPUMEHATb Heqb3sl. ClefoBaTeibHO, 3TH TaOMHIE! HE 3aMEHHI0T
OCHOBHBIX MeToJioB B Tabaull BAC-58, a ToaBKO JOMOMHSIOT HX,
ecau TpeOyercs: YCKOPUTD OonpelieieHre B OKeaHe.

TJABA V

AHAJIM3 OLINBOK ACTPOHOMHYECKHX
OBCEPBALLUH

§ 15. XAPAKTEPUCTHUKA OWIHMBOK MOPCKHX
ACTPOHOMHUYECKHX ONPEINEJEHHH

Ouinbxu HaOmoleHni U X 06paboTKH MNOAPasAeNsT Ha
cnyyafiHEIE, CHCTEMATHUeCKHe M IPOMaxXH, HIH IPyO6hle OIIHGKH.

Cayuaiinste ownbxy MOMYYaAOTCST OT COBMECTHOTO AeHCTBHS
GOJIBIIOro YHC/aa MPHYMH, YYECTb KOTOPHIE HeBo3MOxKHO. Ilo-
3TOMY pe3yabTaThl HaOMOAEHHH GHIBAIOT HEOAHHAKOBBIMH. DTH
OUIMOKH COJepIKaTcs B KaKIOM H3MEDEHHH, HMEIOT pasHylo,
HO OTPaHHYEHHYIO BETUYHHY U pas3Hble 3HAKH. 3aKOHOMEePHOCTH
TaKUX OWHOOK NPOSBAAITCA TOABKO B Macce HaOGMIONeHHH,
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T. €. ABJSIOTCA CTaTHCTHYECKUMH. BeiencTBue ciiyyaliHEIX OIIH-
00K Bce H3MepeHHs KaK Gbl KOJIEGMIOTCS 0KOJIO HEKOTOPOH Be-
JIMYHHBI WU «PACCESTHBI OKOJIO HEKOTOPOTO LeHTpa (HaIpUMED,
paccerBarue MonajaHui OKOJO LEHTPa «KYYHOCTHY).

Cucmenamuyeckue owi6xi TPOHCXOJAT OT ONpeleieHHbIX
HCTOUHHKOB, TIO3TOMY OHH JeHCTBYIOT Ha pe3yJbTaThl H3Mepe-
HUH no onpeleleHHOMY 3aKOHY, BBIpaXKEHHOMY onpefeaeHHoN
(YHKIHOHAAbHOH 3aBHCHMOCTBIO. TaKMX 3aBHCHMOCTEH MOXKET
OBITH MHOT'O, HO B OCHOBHOM OHH CJI€IYIOLLHE: TPOrPECcCHBHOTO
THIIa — BO3pacTalollye, YOLBaoIye; OJHOCTOPOHHHe [eHcT-
BYIOLIYE; NepUofiHyecKkue U mnocrosHHBE. [locrenuue HanGomee
XapakTepHH [IJ11 MOPCKEX HaOMIOfeHHH; HHOrAA OIIHOKH
CYMTAIOT [OCTOSHHLIMH, He 3Has Gosjee TOUHOH 34BHCHMOCTH.

CucreMaruueckas owmbxa npeicrasiaser coGol Kak Ol
oOLIKH CABHI H3MepsAEeMBEIX BeTHYHH OT HCTHHHOIO HX 3HAYEHHS
(HampuMmep, CIABHI LIEHTPA «KYYHOCTH» MOMAaJaHHH OT LEHTpa
MHUILIEHH).

Cnyugaiinple olmHOKH, NO Mepe H3YUEHHS MPHYHH HX BO3-
HHKHOBEHHS, MOTYT NEPeXOJHTh B cHcTeMaTHueckue. MHorma
cryyaiHas olip0Ka B M3MEpPeHHOH MM BHUMCIEHHOH BelHYHHe
B JajbHedlleM JeHCTBYeT KaK CHCTeMaTHdecKas oOLIHOKaA.

T'pyboie ouwbku urw npomaxy — 3To OMKMGKH HaGMONEHHUT
U BHIYUC/IEHMH, 110 BeTHYHHE BHIXOASIIHE 34 NMpeesl TOYHOCTH
JIaHHOTO psifia u3MepeHui. Bo3HUKAIOT OHU H3-3a HEGPEXKHOCTH
Hab/mozaTens U rpyObIX IPOCYETOB B HAGMIOEHHAX HJIH, Yalle
BCEro, B BHIUUCAEHHUAX. 3TH OUIMOKH OCOGEHHO OIACHBH, TakK
KaK HMEHHO OHH CO3Jal0T IPENNOCHIIKY JJI aBapuH.

Cucrematyyeckue U c/lydaiinble OLIMOKH BO3HMKAIOT H BO3-
JeHCTBYIOT Ha pe3yabTaThl BCeX HAG/IOJEHHH, HE3aBHCHMO OT
Boiu HaGmiofaTenss W gaile Bcero 6e3 ero BenoMa. Urtobel ua-
CTHYHO HCKJIIOYUTEL WJAH 0OCNabHTb HX JeHCTBHE, HeoOXOIHMO
3apaHee nofoOparThk HHCTPYMEHTHI, YCIOBHS HaGmomeHUH U
HX MeTO/bl, BBECTH IIONMPABKH H CHCTEMaTHYEeCKH aHANTH3HPO-
BaTb KOHeYHbIH pesyabraT. [IpoMaxoB usGeralor mpexne
BCEro HaJJIeXallluM KOHTpoJieM HAaGMIONeHHH M BHIYHCJIEHHH,
a TaKxKe NMOCTaHOBKOIT pa6oTel. MIMeHHO B 3THX mpHeMax U Mmpo-
ABJsETCA KBadu(HKalusad ¥ MCKYCCTBO HabJromaress.

PaccmoTpuM, Kakhe omepanuy ¥ BeJHYHHBL CIAYHKAT HC-
TOYHMKAMH OLIHOGOK B BBHIYHCJIEHHSX BLICOT CBETHJ H B JHHHAX
MOTOKEHHUS .

Cucmemarnudeckue oWUOKU 8 6blCOMax TOABMASIOTCS IVIaB-
HbIM 00pasoM INDH HCIPABAEHHH H3MEPeHHOH BHICOTHI — OT
omn6oK B HHCTPYMEHTANBHBLIX TOMPABKaX CEKCTAaHa M OT pac-
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XOK/IeHUS TaGJHUYHOTO HAKJIOHEHHS TOPH3OHTA C JEHCTBHTE/Nb-
HEIM. D10 Haubojlee KpYNHble OMHOKH, BeJHYMHA KOTOPBIX
MOXKET AOCTHYb HECKOJbKHX MHHYT.

Kpome Toro, Bo3Mo:KHHI MeHee KPYNHBIE OLIHOKH, 3aBHCH-
1ye OT CJAENYIONIHX TPHIHH:

«HEBBIBEPKH» CCKCTaHa; €CJH MNepPHOJHYECKH HE MPOBEpPAThH
MOJI0KEHHEe 3epKai H TPYOEL, TO MOI'YT NOSBHTLCSA CHCTEMaTHUe-
ckue omuOkH B BelcoTax. [lompaBKy MHZEKca TakKKe HYKHO
NOAYYaTh NPH KaxkKAbIX HaOIIOJEHHSX;

)

Puc. 18

OIMOKH B MOMeHTe T, 3aBHCAT IVIaBHBIM 06pasoM OT He-
NpPaBUJIBbHOH MONpPaBKM XPOHOMETpa.

HncrpymentanbHbie oIIMOKH 3aBHCAT OT BEICOTHI CBETHJIA,
[O3TOMY peKOMeHJyeTcda mNoA0HpaTh Oau3KHe N0 BeTHYMHe
BLICOTBI J/1 BCeX 3Be3fl.

O6iee JeficTBHE CHCTEMATHYECKHX OUIHOOK A Ha JUHHIO
IIOJIOKEHHST BHIPA3UTCS COBHIOM 06CepBOBAHHOH JuHHMH [, HO
HANPABJEHHI0 a3UMyTa HJAH B 0OpPaTHOM HaMpaBJAeHHH Ha
seauuuny A (puc. 19, @). Ecnin onmmm6ky Bo BeeX JMHUAX NPH-
6JHM3UTEILHO OJWHAKOBL, TO M CABHTH BCeX JHHHH OYAyT mpH-
6nusuTeNbHO ofuHaKoBbIMH. Ha 3TOM npeanonoxenun W mo-
CTPOEH CHOCO6 HCKKUYEHHS MOCTOSHHBIX OMHOOK C MOMOIIBIO
TaK HasbIBAEMBIX «aCTPOHOMHYECKHX» GHCCEKTPHC, NOCTPOEH-
HBIX MEXY NBYMS JIMHHUSIMH.

Cayuaiinele omubKy 8 6bicomax MOSABJSIOTCA [VIaBHBIM o6pa-
30M TIPHU MX U3MEPEHHH M B MEHblIeH CTeNeHH MPH BHUHCIEHHH
h,. OcHoBHOH HCTOYHHMK OWMOOK M3MepeHHH — HETOYHOe COB-
Melenne u3o6paxKenuii CBeTHIa C TODH3OHTOM H HENPABHABLHOE
(HakJIOHHOE) TOJIOKEHHEe CeKcTaHa npu 3toM. OHOKH COBME-
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IEHHS] 3aBHCAT TIJIABHRIM 06pPa30oM OT BHIMMOCTH TOPH30HTA
H CBeTW/Ia, YMeHHsl Ha6aojareis M KadecTBa ceKcTaHa. Be-
JHYKHBL CIYYaHHBIX OMIMGOK XapaKTepH3yIOT TOYHOCTb IIPOH3-
BEJICHHbIX H3MEPEHHH, a B KayecTBe NOKa3aTelsl TOYHOCTH NpU-
MEHSIIOT TaK Ha3EBAEMYIO CPEINHIOI KBaJpaTHYECKYIO OLIHOKY
(CKO) & pu m. BeposTHOCTb TOro, 4TO OMIHOKH He HPEBLHICAT
¢, paBHa 68 %; ocraabHbie OIHOKHU MOTYT IpPEBHICHTD ee. OnHa-
kKo 99,7% owmnboK HEe HPEBHICAT 3€, MO3TOMY 3TY BEIHUHHY
Ha3BIBAIOT NpENENbHOH OWIKOKOH &,,, a MpeBblUalouue ee
oWpUOKH CYUTAIOTCS POMaXaMH UM M3 HaGMIONEHHH HCK/IIOYaloT-
col.
Bemuuura CKO uamepeHHOH BBHICOTHI €, HeENOCTOSIHHA,
TaK KakK YycaoBHsa HabmioneHui usmensiorca. Hasi Connna
CpPelHssi TOYHOCTh OTAENLHOI0 HAGJIONeHHSI C XOPOILYM CeKeTa-
HOM KoJebaercs oT €, = =4 0°,4 no 0',9; ana 3Be3g — ot
+ 0,5 po 1’,2. Ommbka €, aas ConHUOA PeAKO NPEBHILIAET
+ 1°,0; nuist sBesn xe o 20% naGmiofeHu BHIONHSOTCS NPH
OYeHb TJIOXOM TOPH30HTE, H OMIMOKAa B 3THX CAYY4adAX MOKET
nocturath =+ 2’,0. Ecim uamepATb He OfHY, a NATH BHICOT

CoJIHIIa U TPH BHICOTHI 3Be3f, TO oulnbka yMeHbumHTca B ' N
pas u B cpefHeM MoxeT OhITb &g =+ 0,4 ue, = 4 0,6 —
— 0’,6. KoukperHble sHaueHusi OMHGOK ISl TAHHONO CAYYas
JOJKHEL OBITh MOJYYEHBEI caMHM HalJaIofaTesieM H MOTYT pac-
IIPOCTPAHATECA HA aHAJOIMYHBIE YCAOBHUSA, HO ¢ GOJIbIIOHA OCTO-
POKHOCTBIO.

Uro kacaercsi omHGOK BBIYHCIEHHH, TO, KAK MPABHJIO, OHH
HMEIOT MeHblIyI BeauuuHy. OOmas ommbka &, CYHCAHMOMH
BBEICOTBI COCTOMT H3 OWIMOOK € B apryMeHTaX, OUIUGOK &,
¢dopMys H TaGMHL U OIUHOOK €3 B BRIYHCIAEHHAX, BKJAKOYAs HC-
NpaBJeHHE BBICOT.

Omubxa e, He npesrimaer + 0°,05. Bo Bcex coBpeMeHHBIX
taGmunax, KpoMe aBuaunoHHeXx TBA3, ommbka ¢, < =+ 0°,2;
TOrO JXe NMOps/iKa H €3, MO3TOMY BEIHYHHA €, HE NpPEBHIIAET
+ 0,3.

Cnygaiinas omn6Ka B JIHHMY €, BKAIOYaeT OMHGKH BhidHC-
JeHHH W HabmoneHui €, u OGyIeT paBHa

34—_—"/-5’,_2—[‘82. (21)

HOas CoaHua €, B cpeiHeM MoxeT cocraBuTh -+ (.5, a
s ssesn =+ 0°,6—0°,7.

Benuunza €, XapakTepH3YeT «pacCeHBaHHe» JHHHH OKOJIO

JiedcTBUTEAbHON JIUHUM TIoJoKeHHus [g — [, T. €. IOKaskIBaeT
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IIEPUHY «MOJIOCH paccenBaHus» -+ &, (puc. 19, 6), B KoTopoi
C BEPOSATHOCTBIO 0K0JIO 68 % 0/KHA HAXOLUTBCS JEHCTBUTEb-
Hadg JIMHUS IIOJIOKEHHHA, €CJIH HEeT CHCTEeMaTHYeCKHX olIHb0K.
B peaiibHBIX YC/IOBHSAX OLIMOKH JeHACTBYIOT COBMECTHO, IT03TOMY
HeOOXOAUMO CHayaJla KaK-TO HCKJIOUHTh CHCTEMATHIECKYIO
omubky (puc. 19, 8), a 3areM, MOCTPOHB «IIOJOCY TOJOKEHUS,
Kak Obl ¢HaKPBHITh» JEHCTBHUTENBHYIO JIHHHIO NOJOXKEeHHA [j.

ypaBHEHPIE «IIOJIOCHI IMOJIOXKEHHA», B KOTOpOﬁ [moMeraeTcs
JeHCTBUTENbHAS JIMHHS [OJIOXKeHHs ¢ BeposiTHocThiO 68%,
6ymer uMeTb BHJ

Apcos AAWsinA=n-A +¢,, (22)

rae Agp, AW — Tekyiiue KOOPJAMHATH TOYEK MOJOCH MOJMO-
JKEeHUS;
N — CUCTHHHBIH TIEPEHOCY OTHOCHTENBHO CIHCIHMO-
ro MecTa, paBHEBIH Apgn — A

B atoit ¢opmyse Tpu HeusBectHbIX: A, AW u ommubka A,
[I03TOMY MeTOZbl BRIYUCIEHUH HIH NOCTPOEHUH JOJKHBI obecrie-
yuTh onpeneneHne A, AW u uckmouenune A. Opnako caenyer
NOMHMTB, UTO IPU BBIYHC/IEHKH 7 (dare BCero B ;) BO3MOXKeH
u npomax. Eciu npomaxX 3HAYHTENBHO MpeBbIIaeT OMIHOKH
CYHMCJEHHH, TO HHOLJ@ OH BHIABJsSETCH CPasy e N0 BeIHYH-
He HAyer — M¢, OOHAKO OOBIYHO HpoMax HesamereH. Ilosromy
JJIA BBIABJIEHHH TNIpOMaxa HeoOXOZHMBI CIIEUHATbHBIE MepHL
H aHalu3 KOHEYHOI'o pe3yJbTara.

Takum o6pasoM, mpox/iajgka JHHHH TONOXKEHHS Ha KapTe
ele He pelliaeT 3afady, BaXKHBIM 3TAlOM peLIeHHS SBASETCS
aHaJ|3 oNpene/eHHs, B KOTOPHIH BXOLAT: olpeleleHHe HeBsA3-
KM, PacCMOTpEHHE JeHCTBHS CHCTEMAaTHYECKHX H COyuaHHBIX
omuGoK, BHISBJIEHHE MPOMaxoB H, B CBSI3H C STHM, MHOTIA
KOHTPOJIb [IPOM3BEIEHHHIX omepamui, BbIGOp 06CEpBOBAHHOTO
MeCTa, OLlEHKa €ro TOYHOCTH, CpaBHeHHe ¢ AyGaupyomel o6-
cepBalliedf H, HaKOHell, 3aKJIIOYEHHE O IepeHoce CUHCIIEHHS
B NPUHATYIO TOYKY.

Onpenenenne nonpaBKH KoMmIlaca TakikKe caelyeT 3akaHYH-
BaTh aHajausoM. [lompaBKa KoMmIaca HJIH [MpOKoMIaca, HoJy-
YyeHHas MO CBETHU/IaM, COJNEPHKHT CHCTEMATHUECKYIO dacTh A
A caydadiHyo OWHOKY IMeNeHroBaHHs, MOKa3aHHH Kommaca
H 00paboTKH = &ak, T. €.

AK =A o= eax. (23)
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Ecnu BenuunHa monyueHHo# AK Gau3Ka HIM MEHBIIE OXKU-
JIaeMOH B JaHHOM cliyuyae €agx (IpM Kauyke oHa KoJebJaeTcs oT
+ 0°5 mo =+ 1°6), To AK crepyer npuHATb PaBHOH HYJIIO.
ITonyueHHyIO MoOmpaBKy ClelyeT CPaBHHTb C NPUHATOH paHee
H, ecl¥ HeoGXOJHUMO, BHISCHHTbL NPHUYHHBI PAcXOXKASHHH.

§ 16. AHAJIU3 ONPENENEHHSI MECTA CYOAHA MO OBYM,
TPEM W YETBIPEM BbICOTHBIM JIHHHAM

I. JIBe BbICOTHbBIE JIHHHH

Oyenxa Oedicmsus owubok. Ilocie TpOKNTanKH ABYX JHHHEH
nosoxenns (puc. 20) oKoJO MOMYWeHHOH TOYKH CJAEAyeT IIo-
CTPOHTB CTPEJKH IO HampaBleHHIO a3UMYTOB cBeTua. U3 Te-
OpHH M3BECTHO, YTO €C/IH CHCTEMaTHuyecKHue OLIHOKH B obeux
JMHHUSX OJMHAKOBH, TO MECTO CMECTHTCH II0 GHCCEKTpHCe
yIiia MeXAY JHHUAMH MOJIOXKEeHHS, napaielbHol JHHHHA cpel-
HEero asuMyTa, T. €. 0 aCTPOHO-
MuuecKol Ouccextpuce. Benen-
CTBHE TOTO YTO IIPH ONpeleTeHHH
0 JBYM CBETHJ/IAM MPOH3BOAHTCS
pelllenHe JBYX YpaBHEHHH TuIna
(22) myTeM npokJIaKH, TO U3 HHX
MOXXHO OINpENeTHTh TOJbKO JBE
Beanunnel Ap u AW. Heussecr-
Has ommbka A u3 ABYX JHHHH I
He ompenensercs. MoxHO JulIb Puc. 20
CKas3aTb, 4TO MecTo OyZeT cmelre-

HO Bpoab GuccekTpucet M'M'’.

3a7aBasich BO3MOXKHOH BeNMUYHHOM OIMOGKH A, MOXHO IO-
Jy4uTh MecTa B Toukax M’ uaun M'’. Takum o6pasoM, acTpoHO-
Muueckasi GuccekTpuca OyZer JunueHd, cBOOOLHOH OT OMHOOK
A. 3to namnpasienue GyzerT Gosee Ge30macHBIM, €ClTH CJEN0-
BaTh MM, HampHMep, MPH NPOXOAE MEXAY ONacHOCTSIMH.

Jna ydera pAeHCTBHUA CHyUaHHBHIX OWIMOOK, KaK CKasaHo
BHIIIE, CAEIYET [IOCTPOHTb <«IOJOCH MOJOXKeHHsy (pue. 21),
H TOTJa B TIJIOMIANH HX TeEpeceueHHs — B «PoMGe OLIHGOK» —
¢ BEPOATHOCTLIO 0KOMIo 47% Haxopurcs obcepBOBAaHHOE MeCTO,
ecid cucreMarHieckas omubka A = 0. Eme snywie nsomaznb
BEPOSITHOTO HAaXOXKIEHHs MecTa CylHa XapaKTepuayercs 3J-
JIUIICOM OIIHNGOK, KOTOPEIE MOMHO BNHCAaTh OT PYKH B POMG
(cm. puc. 21). Yrtobbl NOBHICHTH BEPOSTHOCTb HAaXOXKJIEHHS
CYZHA BHYTDH 3JIJIHIICA, €10 OCH CJIENYET YABOHTDH (BEPOSITHOCTD
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86%). Onnako u3-3a jgeficTBHS CHCTeMaTHYeCKHX OIIHOGOK A
MeCTO CYAHA MoXeT GhITh cMelleHo B Touku M’ wnn M'', npu
KOTOPHIX U CJIELYeT NOCTPOHTh SJIHMICH HJIM POMOH pacceH-
panus. O6lias miomagb BOSMOXKHOI0 HaX0XK/IGHH MecTa CyAHa
OXBATHT Bce TpHU 3Juiunca. Kak BHAMM, MecTo cyJAHa Mo JABYM
JUHHSAM [PH HaIMYMH OWIHGOK He MNoJyyaercs JI0CTaTOYHO
ONpeNeeHHo.

IMpu onpenenenun Mecta no ColHIY Bce NOCTPOEHHS BEI-
HOJIHSAIOTCH TaK Ke. HO nepBas 1ojoca monoxeHus Oyaer LIKpe,
TaK KaK BKJIYAEeT OWIHOKHU
cuhcjaeHusi &, (eMm. § 8).

Ilpy mocTpoeHHH ILIO-
IAfH PpAaCCEeMBaHHA MOJY-
guTCA He poMmO6, a mapaJiie-
JiorpaMM oIuO0K, B KOTO-
pHl H caefyeT BIHCATH
3/IMIC H, ecJH HeoOXoaHu-
MO, VJABOUTb €ro MOJTYOCH.
CucTeMaTHYeCKHE CMEIEHHA
B TepBOM  MpPHOJHIKEHUH
TaKXKe MOXKHO CUHTaTh OJH-
HaKOBLIMH, TOTAa  MecTa
cynHa 6ynyt B Toukax M’
M’ B MOXHO CYIHTH O
Gonee HaZeXHOM Hampas-
JICHUH.

BuinosiHenve NJaHUpPOBaHHA HaOMOAEHHE H MX aHanusa
0COGEHHO BAXKHO, €C/IH Lesb oOcepBalld 4acTHas, HalpHMep
IOJIYYeHHe HAUMEHBIINX OMHGOK B 3aJaHHOM HAIpaBJICHUH.
B atoM ciydae 3apaHee [IpH IpOBENeHHH HaGOMIOAEHHH ClenyeT
co3jaTh G1aronpuATHHIE YCIOBHS, HCXOAS M3 BHEIIHHX YC/IO-
BHH H U3 I[OKa3aHHBIX BHIIE I'eOMETPHYECKHX (aKTOPOB.

YroObl BOSMOXKHEIE MECTA CY/HA PACHOJIOXKHJHKCh BJOJb HEKOTOPOH
30HH, Hanpumep ¢apsarepa (puc. 22, ), Hago nojoGpaThb JBe 3BE3-
Ibl Ha OAMHAKOBHIX BHICOTAX TaK, YTOGBl JIMHHSA CPEIHEro asuMyTa
Gbljia HalpaBJeHa BAOJb 30HB, a BeJHUYHHAa A4 Gelia 6B HECKOJbKO
Goapie 90°. Torga BO3MOXHBIE MeCTa PacnojoxKarcs BLOJb SOHH H 3J-
JIMIICHl PacceMBaHHA MeCT TaKxKe 6YLYT PacHOJIOKEHE 0CSIMU BAOJIb 30HH.
ITozBepHYB Ha BeIHUHHY CMeIeHHs, MOXKHO BHIUTH HZ Ge30NMacHBLH Ny Thb.
Ipu AA, mensmedt 90°, sanunce GyAyT NepleHAMKYJASPHE OCH 3OHHI,
YTO B JAHHOM CJyyae MeHee BhITOJHO.

Ecnu xe cBeruna nponafiiofars Hpu cpegHeM asumyrte Agp, pac-
TIOJIOXKEHHOM II0 TPaBep3y, TO MecTa CyLHa pacceMBalOTCs NMONEPEK 30HH
H ITloJloca BOSMOXKHOTO HaxXOxJeHHs MecTa GyfeT IIKpe BceHl SOHLI Ges-
OIlacHOro IIyTH, HO GoJee TOYHO YKaXKET cMemenHe Mo Kypey (puc. 22, 6).
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CarenoBaTebHO, NPABHIbHEIM HOA60POM CBETHJ MOXKHO HamPaBHTb
JeHCTBHe OMHGOK B OMpefe/ieHHYIO CTOPOHY H 06e30NacuTh ONpejeseH-
Hbleé HallpaBJieHHA.

Botssaenue npomaxos. Tlocie NPHKHAKY NeHCTBHS OIIHOOK
clenyer NpoBepuThb oOcepBallHi0 Ha MPOMaXxH, JOIYCKaeMble
06bigHO mpu BeuHcAeHHAX. OcoGeHHO KpYyNHBIE IPOMaxH 3a-
MedalTcsi B KOHIle 06paboTKH HabMofeHHH TO BeJHUYMHE 71.
Ecnu sra BeauuuHa Goablie 3e., (TIe &, — OMIHOKH CYHC-
JIEHH$), TO BO3MOXKHO, 9TO CJleJ1aH MPOMax, H HYKHO IPOBEPHTh
BBIUHCJIEHHSA W HaOMIONeHHS.

a)

T
\Zh
30, 7 Monoca Oosmomwoeo
24 2ous HAXOXDeHUS LyiHe
~J%

Moasea Bosmompozo—
HEXoXdenus cydna

Puc. 22

EQMHCTBEHHO HaleXKHBIM COCOO0M BHISIBIEHHSA IPOMAaXOB
OpM BYX JHHUSX SBASEICS CpPaBHeHue obcepBailui € APYroi,
BBINIOJIHEHHOH JApYTUM HaOmofaTeleM H IPYIMMH HHCTPYMEH-
TaMH (ellle Jy4iue ¢ 1ByMa). Ecau MecTa cyana cXogsares B npe-
Jenax pedcrBus omubok (cMm. puc. 21, quuua M,D), sHauur
npomaxa HeT. CiefioBaTenbHO, OJHOKPaTHOE ONpeleNeHHe Mo
JIBYM JHHHSM HeHaJeXHO.

ITousiTHe o Becax JHHHM M 0GCcepBallUH

Jlis OLEHKH CTEeNeHH NOBEPUS K JMHHM TOJOXKEHHS HJIH
obcepBaliH, CPABHUTENBHO C APYTHMH JKRHUAMHK HJIH o6cepBa-
LMSIMH, BBOAMTCS YCJOBHAs BeJHUHHA «Becr (P).

Bec nunuu monoxenus (BJIIT) ompemensiercss no dopmyie

I
Ppan= —;, (24)
€
rue €, — CpeiHss KBajpaTHueckaa owmmubka BJIII.
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Hanpumep, ecnu onuH HaGMOAaTeNb TOMYYHI JHHHIO C TOY-
HocThiO &8, = =4 0,4, a apyroit ¢ —e, = 4+ 1°,0, To P; = 6,
a Py = 1, T. e. nepBas JuHUA GoJiee JOCTOBEpHA, YeM BTOpas.

Bec Touku nepeceuenusi AByX JuHuH (I, 2) ompejensercs
mo opmyae

P ges s W2 (25)

rae AA;,; — yron nepeceuexus jaByx BJIIT (pasHocTs asu-
MYTOB).
Ecou €, = &, = &, , TO BeC 3aBHCHT TOJIBLKO OT Yyrja nepe-
CeueHHs] H OIpelensieTcs 1o (hopMyJe

131_2=Sii‘12 AAl,z. (26)

Ilo sTo#i Qopmyne, ymHOXKeHHO#H Ans yjnoberBa Ha 10, co-
crasyeHa Taba. 6.
Ta6nuua 6

AA | o—12° | 13—922° | 23—30° | 31—36° | 37—a2° | 23—48°
P | o | 1 | e 3 s | s
AA | 4953 | s4—60° |61—67° | 68—76° | 77—90°
P | s 7 8 | 9 10

Tak, ecu BbIo/IHeHH JBe o6cepBalliy 1O ABYM 3Be3faM —
omHa ¢ AA =44° u ¢, =+ 0°,5, a npyras ¢ AA = 58°
ne, = + 1,0, To mo dopmyne (25) u Tabi. 6 umeem P; = 80,
P, = 7; npu paBHo# ke TouHoCTH = 1’,0 umesnn 6wl 5 u 7.
Orciofa BHAHO, KaK BAaXKHO NOBBINATH TOYHOCTb JIHHHH, Ha-
NpHMep, YBeIHYeHHeM 4YHCJA BBICOT 10 3—D.

Buibop ob6cepsosarrnozo mecma. Kak mpasuio, npH omnpese-
JEeHUH TO JBYM JHHHAM MECTO CYAHA NPHHUMAETCS B TOYKE
nepeceuenust auHHH. ONHAKO eC/H CUHC/IEHHE BEIOCh OUEHb
TOYHO, 4 YCJIOBHS ONpeleNeHHs IJIOXHe H OHO BHIIOJHEHO He-
TOYHO, TO mpeHefperartb CYHCACHHEM He CJeLyer.

ITpu pabote nBYX HJIM Tpex HabmofaTenel MecTo BEIGHpaeT-
¢ GIMKe K MECTY, MOJAYIeHHOMY Gojiee ONHTHEIM Habmropare-
JaeM, mo Merony BecoB. CoenuHsis MecTa mpsAMOH H pa3feiuB
ee Ha 4YHCIO, paBHOE CYMMe BECOB, PE3YJILETHPYIOUIEE MeECTo
noaydaeM OJHXKE K MecTy ¢ OOJNBIIAM BeCcOM (B PacCTOSHHH,
PaBHOM YHCJY MEHBIIETo Beca).

Ilepenoc cuucrenus. Ilepencc cuucieHnsl B 06C€PBOBAHHYIO
IO ABYM JIMHHAM TOYKY JYYlle He NPOH3BOAHTE. DTO MOXKHO
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JenaTk TOABKO TOTHA, KOTAa MoJyyeHbl [Ba, a elle Jyyllie TPH
MecTa pasHbIMH HaOMIONATeNsIMH H N0 PasHBEIM MHCTPYMEHTaM
U OHM CXORATCA Mexnay coGoi B mpefenax omuGoK Habmofe-
Hui. Kaxpnoe u3 MecT aHanuaupyercs M BeIOHpaercs ofulas
o6cepBoBaHHAS TOYKa, JYYIIE BCErO — C YYETOM BECOB KaxK-
JoH oGcepBalyH.

Il. AHaaus ompepeJeHMsi MeCTa CyLHa
Mo TpeM JHHUAM

Ilpn mpoksazxe TpeXx BEICOTHBIX JHHHE TNOJYYaeTcsi Tpe-
YIOMBbHHK OMHOOK (morpeliHocref) Kak CJefCTBHE [eHCTBHS
CHCTeMaTHYeCKHX H cAy4YaHHBIX OIIHOOK, a BO3MOXKHO, H HpO-
Maxa. [Ipomaxu B oJHOH, JBYX WM BO BCeX JUHUAX HPHBOIAT
o6BlYHO K GosbLIMM pasMepaM TpeyrosibHuka. Bomee Menxue

Puc. 23

npoMaxu (10—15") He mposBaAsOTCS, TaK KaK OGBIYHO BRI3bI-
BAlOT MOSIBIEHHE TPEYTOJbHHKA HOPMa/JbHEIX PasMEpPoB H IO-
3TOMY BBISIBJIEHB! OBITH HE MOI'YT.

BriGop oGcepBOBaHHOIO MeCTa B TPEYTONBbHUKE 3aBHCUT OT
XapakTepa OWHOGOK H DPAaCHOJNOMXKEHHS CBETH/I, MO3TOMY pac-
CMOTPHUM cHauana JeficTBHe OHGOK.

Hedicmeue cucrmemamuveckux owubor. Eciy Bo BCeX JHHHAX
€CTb OJIHHAKOBAasA CHCTeMAaTHuecKas ollnGKa, TO MECTO CY[AHa,
cBoOO/HOE OT 9TOH OLIMOKH, GYIeT B TOUKE MepecedyeHHs acTpo-
HOMHYECKHX OHCCEKTPHC, KOTOpbIE TPOBOAATCA MEKAY JHHHS-
MH [0 HAOpPaBJEHHIO CPelHero MeXIy HHMM asHMyTa, T. €.
MeXIY CTPEJIKaMHu, VKasplBalOMUMHU HANpaBJEHHSI Ha 3Be3/bl
uau apyrue ceeruna. Ha puc. 23 nokasana paccraHoBKa cTpe-
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JIOK B HalpaBJeHuH A . cHayana NpH CYHCTHMOM MeCTe, 3aTeM
OpH BEpIIHHAX TpeyronbHuka. Hampumep, nepBas 3Besja
umeer A = 65° SW, B 3TOM HanpaBJeHHH H IIOCTABJIEHA CTPe-
Ka ipu M,, HeCMOTpPS Ha OTpHLATeNbHBIH nepeHoc n; = —6,0.
B 3TOM 2Ke HalpaB/eHHH TIOCTABJIEHB! CTPEIKH H TPH BepLIMHAX
A u B.

IlpoBens OucceKTpHCHI ABYX YIVIOB (TpeThbd — JJif KOHT-
ponsi), B TOUKE MX TepecedeHHs MONYYHM oGCepBOBaHHOE Me-
cto M’y 1 omubKy A Kak paccTosHHE
no moGo# muxuu or M’,. Eciu sBes-
Jlbl pachoJioKeHbl B OJIHOM 4acTH ro-
DH30HT2, TO MecTo OYIeT BHe Tpe-
yronbuuka (puc. 23, a). Ecau ke
3BE3JEl PACIOJIOMXEHbHl B  PasHBIX
4acTAX TOPH30HTa, TO MecTo Oymer
BHYTPH TpeyroasHuka (puc. 23, 6).
OueBuiHO, YTO moOCAefHee GyaeT
Gomee HaJEXHBIM, JTy4lle YBS3aHO CO
cny4adHBIMH OIIMOKaMM, 4TO H MOA-
TBEPXKNAETC MHOTOJETHHM OIEITOM.

CrnenoBaresbHO, TPH HAGMIONEHHH
TpeX 3Be3f HX HaA0 BHIOHpaTb B
pasHHIX uacTsax ropusoHra (AA =
= 120°), Torza Mecro cymHa MOMHO
OyIer NpHHUMAaTh BHYTPH TPEYroJb-
NHUKa OIH6OoK.

Helicmsue  cayuating x  owtb0okK.
Ecnu cucremarnyeckne OIIHOGKH HC-
KJIIOYeHhl WJH HUX MPHHATHE PaBHBIMH HYJMAIO, TO TPEYrofb-
HHK TOrpemHocTH OyleT cIeICTBHEM CaydYaHHBIX OMHOOK NIPH
OTCYTCTBHH npoMaxoB. Torna mecro cyina GyIeT HaXOXUThCA
BHYTPH TPEYroJbHUKA IMOTPELIHOCTH B TOYKE [EepPeceyzHHsA ero
auTHMefinaH (puc. 24), HO NPH YCJAOBHH, Y9TO OLIHOKH BO BCeX
JUHUSX OJMHAKOBEl, KaK MBI 0ObIYHO MW cuutaeM. Hanpumep,
antumenuaHa AJ] npu BepiinHe A CTPOMTCA TaK: COSIHHAEM
Touky A ¢ cepenuuoi cropons CB memuanoit AM. Ot cropo-
Hbl AC oTknanpiBaeM ocTpbiit yroa A’. IIpoBejeHHast MOA 3THM
yriom qunaas AJ] u 6yner auTuMenuanoii. B Touke nepeceye-
HUSl ABYX aHTHMeLHaH M NoJydyaercs BeposiTHeHllee oGcepBo-
BaHHOe Mecto M”,. OHo Gyzer Bcerzfa 6nimKe K 6osee IPAMOMY
YyIIy TPeyroJbHHKa H €ro KOpPOTKOH CTOpOHe.

Buibop mecma npu cosmecmrom Oeiicmeuy omubox. UTobwr
MeCTO MOXHO OBLIO NMPHHHMATh BCErjza BHYTPHU TPEYTOJbHHKA
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OMIHOOK B MepeceuyeHHWH OGHCCEKTPHC, CaenyeT HaGMIOIaTh CBe-
THJAa NpPU pasHocTH asuMyToB B 120°, T. e. B pas3HbIX dacTsix
TOPH30HTA.

Ecau cBeruna Habniofanuch B OJHOH 4aCTH OPH30HTA, TO
IpPH MaJoM TPeYroJbHHKe (CTOPOHEI MeHee 3') MECTO NpHHHU-
Maercsi BHYTPH Hero, mpH GOMBIIOM Ke TpeyroJdbHHKe — Glu-
e K OMacHOCTH.

Oyenka mouHocmu noAy4enHo2o mecma. I noaydeHus mio-
gy BeposiTHEHIero HaXOXKAEHHA MecTa NpH TpeX JHHHAX
IIPOLIE BCEro OKO0/IO BHIGPAHHOI'O MeCTa OnHcaTh KPYT OLIMGOK
paguycoM &,, KOTOPHIH MOACYMTHIBAETCA Tpolle Bcero mo cop-
MyJsie

3
&= 8 V sin? AA; o+sin®Ady g+sin?Ady 57 &9

rjae €, — Cpe,ILHﬂH KBajJpaTuduecKas OI]JPIGKE B
000 JNHHHY,
AAy,9; AAs,3; AAs,; — pasHOCTH a3HMYTOB MEXKIY JHHHAMHU.

OpHako NpPaKTHYECKH MOMKHO B CpeIHEM CUUTaTh &, =
=+ 1’,3¢&,. Torza B mocTpoeHHOM Kpyre H IOJXKHO Haxo-
JIUTHCST MECTO CYZHA C BEPOSITHOCTEIO 0KoJio 65% . HanGonbmmit
Bec (mo Taba. 6) o6cepBanuu 1Mo TPEM JHHHUAM 0Kojao 22.

Iepenoc cuncaenus. OnpenesieHne Mecrta OIHAM Habmaona-
TEJIEM 10 TPEM JHHHAM MOXKET HMeTh mpoMaxu. [lostoMy ais
MOJYyYeHHsT HalexXHoH ofbcepBaluy K HaGMIONEHHAM HYXKHO
HpHuBJAeKaTh Broporo HabGmonarens. [locie HaHeceHHs Ha KapTy
IBYX MeCT IPH HX Xopolle# CXOIMMOCTH o6CepBallMi0 MOXHO
CUMTaTh HAJeXKHOH, MECTO CyJAHA MOXKHO MPHHSThH B CepelHHe
MEXJIY ABYX TOYeK HJIH GJHKE K MECTY CYIHA, ONpeNeseHHOMY
GoJiee OMBITHBIM IUTYPMAHOM.

IIl. AHaauz onpefefeHuss MecTa CyJHA MO YeThiPEM JHHHSIM

Ilpu ompefeneHUH MecTa CyHA 1O YETHIPEM JHHHAM (3BE3-
JlaM) MOXKHO MOJYYHTD iB€ HE3aBHCHMEIE ACTPOHOMHUYECKHE GHC-
CEKTPHCHl ¥ TEM CaMbIM HCKJIIOUHTL HEH3BECTHHIE MOCTOSHHEIR
oumnbky. OnHAaKo JI8 3TOTO HAo, YToOLl HAGMI0LaeMEle 3BE3/IEL
pacroJ/iarailuch <10 BCEMY TOPH30OHTY?, T. €. Pa3HOCTh a3HMYTOB
MeXJy COCEJHHMH 3Be3faMu paBHsa/nack npumepHo 90°. Ilpa-
BUJIbHEE BCEro MoJ0HpaTh 3Be3/H I0NIaPHO — B [IPOTHBOMOI0XK-
HBEIX a3HMYTaX U NpHGIH3KTENIbHO Ha OZHOH BHIcoTe. Mexny
mapamMu JoJ/KeH GhiTh yros okodo 90° (B mpemenax 70—110°).
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BuccekTpucsl pactionoxarcs TeM TouHee, e GmuKe Gyjer
yroa A4 x 180°. Hoaromy HocJie PacCTaHOBKH CTPENOK OKOJIO
KaXJIo¥ 13 YeTblpeX JHHHH CJIeyeT BEIOHPATh TAKHE JIBE JTHHHH,
CTpPeJKH OKOJMO KOTOpPbIX HMeloT AA Gmuxke Bcero K 180°,
3aTeM JJIf KaXAOH TNOCTPOMTH CBOI ACTPOHOMHYECKYIO OHC-
cektpucy b; u b, (puc. 25, a). Pacrionarars 3gesipl B 0fHOH
YaCTH FOPHU30OHTA HEBHIIOJHO, TaK KaK YIOJ MEXIY OHCCEKTpPH-
camu 6yJeT Mas, a pacmosaraTh HX OJHY Haj Ipyrofi GeccMbic-
JieHHo, M60 MOYYHTCS OXHA JHMHHS.

e T — )
0123
Puc. 25

Iocne mpokNajKkH YeThlpeX JIHHHH, Ipexne yeM HaMeuyaTh
06GCEepBOBAHHYIO TOYKY, ClAelyeT [IPoaHaIH3HpoBaTh, He JOMY-
IIeHH JIH IPOMaxu B onpeleneHusx. s aToro nocie nocrpoe-
HHSA CTPEJOK ¥ OHCCEKTPHC MEKAY JHHHAMH HaZl0 TIOCMOTPETH,
B KaKylO0 CTOPOHY CIBHHYTHI IHHHHM OTHOCHT@IBHO GHCCEKTpPHC.
Tak, nas 6uccektpuc b, u by o0e JUHWK CABHHYTHI <K CBETH-
naM» (CTpenku «Hapyxy»). CrenoBarenbHO, BO BCEX YEThIpeX
JHHHSAX €CTh KAKHe-TO ONHHAKOBHIE ([OCTOSHHEIE) OIIHOKH.
ST0 3HAYHT, YTO B JHHHAX MPOMaxa, MO-BHAUMOMY, HET, H MECTO
cynHa Gyzmer B Touke M, mepecedyeHus aCTPOHOMHYECKHX OHC-
CEKTpHC.

Ecsin 3xe nocsie NpoKJIajKH, PacCTaHOBKH CTPEJIOK H IIOCTpoe-
HHsA GHCCEKTPHC OKaxKeTcd, YTO JJ18 OJHOH Maphbl JUHHH cTpen-
KH PAacIoJIOKeHBl «HAPYKY», a J/1a APYrod «BHYTPb», a pasme-
PBI YETHIP €XyroJbHUKA GoJbllle 2°, To OXHHAKOBOH OMIHOKH B HHX
HeT U MPOBOIUTH GHCCEKTPHCH Henb3s. OOBYHO 3TO sABJAETCA
CJIEJICTBHEM TpoMaxa NPH HaXOXAeHHH ofnHOH u3 JuHuH. Tak,
ecnu Jjunusa Il (puc. 25, 6) npomuta 6bi npaeee (uaus I117),
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TO ofHa mapa JuHuH ([—II) umena Gbl CTPENKH «HAPYXKY», a
apyraa ([II—IV) — «suytpoby. Haa aunufi [—II ommbka A
uMena Obl 3HaK MuHyc, a g [{I—IV — mmoc. Bugumo, onna
U3 guHui ommbouHa. IIpoBepKo# BHIYHCIEHHH MOXKHO YCTa-
HOBHTb, uro JuHus [II’ omuGouna Ha 6°.

BrimonHuUB aHaNH3 Ha TPoMaxH H BeIGpaB MecTo B Touke M,
nepeceyeHusi GHCCEKTPHC, celyeT OLEHHTh TOYH ocTh obcepBa-
MM, IOCTPOUB KPYT BeTHYMHOH €4 = 4= &,. HanGonbuiuit Bec
ofcepBalliy mo YeTelpeM 3Be3laMm okoso 40, T. e. B IBa pasa
GoJibllle, 4eM AJs TPeX 3Be3l. ITo Haubojdee TOYHOE ompelene-
Hue npu obpaborke Habmonenni mo Tabnuiuam BAC-58.

IlonydenHnas no 4erwlpeM 3Be3faM oGcepBalUs MOMKET CO-
JiepKaTh OJHY OLINOKY (ee He/Nb3sl ONPENeNuTh) — B IOMpPAaBKe
XpOHOMETpPa HJIH €ero IMoKa3aHufAX. JTa oWHGKAa JacT CABHUT
Bcell oOcepBalluy Mo AoJAroTe Ha ee BequuuHy. IlosTomMy nepen
HaGMIONEHHSIMA CJIENYET TIIaTeNbHO IPOBEPUTh NOKa3aHHs Xpo-
HOMETPa M €ro IONpaBKYy.

TJIABA VI

IMPUBOPbl H MAIIIHHbI
AJIA PEIHEHHS 3AJAY MOPEXOJHOH
ACTPOHOMHH

§ 17. HABUTAULHOHHASI ILH®POBAS BBIYUCJUTEJIBHAS
H YNPABJAIOIIAA CHCTEMA

CnenpanuanposalHele LHOPOBHIE STEKTPOHHEE BEIYHC/IH -
TeJIbHBIE H YIIPaBJ/ISIOMIHE CHCTEMBI IPeIHA3HAYEHE /IS BhIIOJ -
HeHHA caefyiomuX (QyHKIuH:

aBTOMAaTHYECKOI'o BOXIEHHS CYAHA 10 3aJJlaHHOMY MaplIpyTy ;

pellleHHs1 3ajay Ha onpelejeHue MecTa CY/Ha;

BHIDAGOTKH 3/1€MEHTOB [IBHXKEHHS BCTPEUYHOTO CYAHA T
JauasiM PJIC;

pellleHHsl 33jlad MaHEBPHPOBAHHS, BK/IOYAas PACXOXKIEHHE
CO BCTPEYHHIM CYIHOM.

HexkoToprie faHHBIE BBOAATCS B MallMHBI JIAHHOTO THIIA
2aBTOMATHYECKH, HalpUMep KYypC, CKOPOCThb, IpOHJeHHOE pac-
cTosinue, JanHble npuemouHzukaropoB PHC u gp. B cBssu
C 3THM CUHC/EHHE CYIHA H HEeIPEPHIBHOE OIpeeeH e MEcTa 1o
PHC npoussoautcs aBTOMaTHYecKH. PellleHue Ipyrux 3agad,
B TOM YHCJe ONpefie/ieHHe MecTa 10 aCTPOHOMHYECKHM Halbilio-
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JleHHAM, TPOH3BOAATCS C DYYHBIM BBOJOM JAHHBIX C IYJbTa
ynpaBJeHHUs.

CucreMa COCTOMT H3 CJAEIYIOUHX  OCHOBHBIX GJIOKOB
(puc. 26): 610Ka A — aBTOMATHYECKOTO BBOJA DAa3IHUHBIX
JAaHHBIX B BBLIYUC/AHTENBHYIO MalluHy; 5 — 31eKTPOoHHOH BHI-
yucauteabHol Mamueel (LIBM); B — myabra ynpaeaenusi Ma-
IIHHOH M JHCTaHIHOHHOTO BBOJA JaHHBIX; [ — ycTpo#cTBa
nedartu, ,ZI — OJI0Ka aBTOMAaTHYECKOI'o BBIBOJA YIIpaBJISIOMHX
CHTHAJOB Ha aBTOPYJEBOH M aBTonpoknanuuk; £ — mpeoGpa-
30BaTeIbHOrO arperara H MCTOYHHKA muuTanusi; M — 6aokKa
M NyJbTa HalaJKH U KOHTPOJIS.

— K
|ﬂé‘-ﬂggcl H Abmo-
v A ynedoi
Jar |_$
a4 ttaqt L
| N Bmanpa -
3 ] Ml
™ S
* AL | £ I
— Fiaim 7, TR IR
Jadaqu
Puc. 26

B 6ioke A mubopManus oT rHpoKoMNaca H Jiara, a €C/H
uMmetores, To u ot npubopoB PHC, mpeoGpasyercs B curaaJst
KoJla, Kotopsle # nocrynator B IIBM. DroT 6ok mpexcrapaser
coboll CIOKHBIE JEKTPOMEXaHHYECKYIO0 H 3JEKTPOHHYIO CHCTe-
MBI, BKJIIOYAlOIIHe BLIXOAHBIE JaTYHKH HH(opMauuu Ha npubo-
pax, yCcTPoHCTBa AMCTaHIMOHHOrO NpHeMa MHpOpMaIuH, mpe-
obpasyrolue ycTpoHcTBa cXeMbl: Bal — ¢asa — uudpa u saex-
TPOHHBIE CXeMbl npeo6pasoBaHHS [H(PP B HMOYJILCH KoJa.
Jlarnbie u3 3Toro 61oka nocrynator B LIBM, 1 no nuM petnatores
3ajjaun cuncaenus u obcepBanun no PHC, nporpaMme! KoTophix
3a/JOXeHbl B JOJrOBPEMEHHOM 3alOMHHAIONEM YcTpoHcTBe
(A3¥). PeayabTarhl ee pellleHHsI NOCTYnaoT B 6ok J u pajee
Ha aBTOPYJIEBOM UM aBTONPOKIATUHK.

Biok B mpencrasiseT co6CTBeHHO HHU(POBYIO 3JEKTPOH-
HYIO BBIYHC/HTENbHYIO MallHHY H HMeeT GIOKH:

a) cMeHHoe 3amoMmuHawouee ycrpoictBo (C3¥), uau 6ok
CMEHHBIX KOHCTAHT, IJi¢ XPaHHTCA NEPHOAHYECKH CMeHsAeMast
uH(poOpMaLus: KoopAuHATH GeperoBuix panuoctannui uan PHC
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IaHHOTO palioHa, KOOPAHHATHI 3alMpPOrPaMMHPOBAHHBIX 3Be3]
u Conulla Ha Haua/lo Mecslia M nuadeT u JIYHBI HA HavaJso cy-
TOK H Jp. DTU JaHHLIE BBOASITCSA ONEPaTopoM MO Mepe Hanob-
HOCTH;

6) ycrpolicTBo BBoia-BhBOAa (¥BB), B KoTopoM HH(popMa-
mus OT NyJabkTa ymnpasienus wim 3 C3¥Y mnpeoGpasyerca us
IecTHYHOH CHMCTEMbl B JBOHYHO-IECATHUHYIO M [epejaercs
B Hyxuble siuefiku MO3Y. 3pech xe pacnpefessgercss uH(op-
malus oT Gmoka A;

) JOATOBpPEMEHHOE 3aloMHHalomee YycTpoiictso ([3Y),
yeTpoeHHOe OObIYHO Ha MarHHTHHIX (DeppPHTOBEIX CepleYHHKaX,
XpaHsllee TPOTPaMMbl PElIeHHs 3aJad W [VIaBHbIE KOHCTAaHTHI,
HanpuMep 3HaueHHs QYHKUME Sinx, cosX H T. I.;

2) MaTHUTHOE ONEPaTHBHOE 3anoMHHAIOLee YCTPOHCTBO
(MO3¥), npennasHaueHHOe [JIsi XpaHEHHA MCXOJHEIX, IpPO-
MEXYTOUHBIX M KOHEYHHX pesyabratoB Bbiuucaenui. Ciona
[OCTYNAIOT BCe JaHHble HaOmoJeHHH, BBOJAUMbIE BPYYHYIO KU
u3 6JI0Ka aBTOMATHYeCKOro BBOJA JaHHHIX;

0) apudmerndeckoe ycrpoiictso (AY), cocToslilee U3 TPHT-
FepHBIX sYeeK, NMOCTPOEHHHIX Ha IepMaHHeBHIX JHOZNAaX, B KO-
TOPBIX BBIMOTHAIOTCA apHOMeTHYECKHE H JOTHYeCKHe NeHCTBHS;
yhnpaBieHHe MMH OCYIIECTBJAseTCs No nporpamme us 3

) ycrpoiicTBo ynpasieHus (&Y), BEINOMHAKMEE KOMAHIHI
110 BHIGOpKe YHMCeln ¥ KOMaHJ W3 3alOMHHAIOLUIEr0 YCTPOHCTBA,
3amaeT apuMeTHUECKOMY YCTPOMCTBY omepanuy, KoTophie
JIO/KHEI OBITH BBHIOJHEHBI C JaHHBIM YHCJAOM B COOTBETCTBHH
¢ mporpammoii I3¥. D10 yCTPOHCTBO BHIOJHAET OTCHUIKY pe-
3yJIbTATA 110 3aPOrPAMMHDOBAHHOMY 2[Pecy, a CO CIELYIOLIHM
IIUKJIOM TAKTOBHIX HMITYJbCOB BHIOHpaeT C/AEAYIOMYIO omepa-
auio u3 JA3Y,;

) TeHepaTOpP TAKTOBBIX HMIyJabcoB (I'TH), rexepupyro-
muf ¥ BHAAONHH B MALIKHY HMITYJAbCH Yepe3 CTPOro OXHHAaKO-
Bhle HHTepPBadbl BpeMeHH. MIMmynbchl OOGBEIHHEHBI B IHKIHL.
Kaxnas KomaHZa mporpaMMbl BHIIOJHAETCH 33 ONHH MHKJ.
WMnyabesl CHHXPOHHSHPYIOT PaboTy BCeX YCTPOHCTB MAlIHHE
M OZHOBDEMEHHO SIBISIOTCS SHEPreTHYECKHMH pecypcaMu AIs
BBLIMIOJIHEHHs onepaluil B AuyefikaX BceX YCTPOHACTB MallHHHI,

3) XpauuTeqb BpeMeHH (f), OpelcTaBisIOMIMA coGOH cTa-
GHIH3MPOBAHHEIM KBapleBHIH IE€HepaTtop CO CYETYHKOM HM-
YJIbCOB, KOTOPHIH BHIAET B MAlIMHY TeKYyllee BpeMsi, O KOTO-
pOMYy M pelnaloTcsi 3ajauyd cyuciaenns. [Ipum mycke MallMEBI
IepBOHAYANBHBEIH MOMEHT BPEMEHH YCTaHaB/JIMBAeTcs € Ny/bTa
YIpaBJEHHS 10 XPOHOMETPY.
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Biiok B — nyJabT ynpaBieHHs MallHHOH, ¢ KOTOPOro ¢ Mo-
MOILBI0 KHOIOK BBOJATCS AaHHbIe IS pelleHHs 3ajay, ocy-
MIeCTBJISIETCA NYCK, OCTAaHOBKA M KOHTPOAL 3a pabGoToH Maulu-
Hbl. Moryr GHITH TakKe BBIHOCHBIE NYJBTHI YIPaBJIEHHS.

PesynbraThl pelleHHs 3ajayM 3anHCHIBAOTCS Ha YCTpoHCT-
Be neyatH (610K I'), Tle Ha OyMaxKHOH JieHTe neyaTaercs OYKBEeH-
HBIM HHJEKC BeIMYMHHI U ee UHGpPOBOE 3HaueHHE.

B 6Gnoke /[ — aBTOMaTHYECKOTO BHIBOJA YUPAaBIAIOMHX
CUTHAJIOB De3Y/IbTaThl DelleHHs 3ajlayd CUHCAeHHs, B BHJe
NpHUpaIeHHH 10 0CSIM KOOPAHHAT M H3MeHeHHs Kypca, mpeol-
pasyloTcs B YNpaB/sOIHe CUTHAIH A/ aBTOPY/IEBOro H aBTO-
IPOKAafdHKa.

Baok 3 npencrasaser coboit npuemonsaukaropsl PHC mis
aBTOMaTHYecKoTo OImpelleleHHsl MecTa cyiAHa. Mauiuna nutaer-
csl OoT mpeobpasoBaTenbHOro arperata (610K E).

Pasmepnl Mof0GHLIX clieHaJH3HPOBAHHBIX MalllHH HEBEITHKH,
HO CTOHMOCTb HX BCe ellie 0YeHb BesHKa.

§ 18. ®OPMYJIBI 1 METOOBI PEHIEHHA 3AJAYH
ACTPOHOMHYECKOI'O ONPEOEJIEHUSA MECTA

B 2L1BM M0XHO NpUMEHHUTh NPSIMOH aHATHTHIECKHH ABHBIM
MeTOJ| 1 METOJIHI IToc/1 el0BaT e/bHEIX NpubaHKeHHH. PaceMoTpuM
aHa/JUTHYECKHH MeTOJ MOC/Ae0BaTe/bHEIX NPHOINKEHHH, B OC-
HOBE KOTOPOT'O JI&KHUT METOJ, IHHHH MOJOXKEHUs . 3anHLIeM ypas-
HeHHS [ IBYX BHICOTHHIX MHHHH mosoxkeHus (cM. § 15) ¢ Ha-
4aJoM KOOPAHHAT B CYHCAHMOM MeCTe:

Apcos Ay +AWsin A, =n,

rie Ay — asuUMYTH NEPBOrO W BTOPOTC CBETHJ;
A, AW — nonpaBku K CYHCIMMBIM KOOpAMHATAM MeCTa 3a
IIMPOTY H OTHOLIEHHE;
n — TepeHocH, T. e. hy, — k..
Peias 3Tu ypaBHeHHMsS OTHOCHTeNbHO A H AW, moayuum:

Ag = nysin Ag—nysin A;
sin (A;—A4;)

AW — ng cos A;—ny cos Ag
sin (A;—A,)

(29)
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(p(l:‘(pc—F"Aq) 30
Ay =+ AV (30)
cos @

[lpu pyuHo#t paGoTe WITYpMaH BMECTO STHX BHIYHCAEHHH
Jlenaer NpoKAaliky ¥ rpaduuecKd MONydyaeT KOOPAMHATHEl HJIH
touky. Ilpun mammuHOM pemenuu mo dopmynam (29) u (30)
BBIAIOTCS TOTOBBIE KOOPAMHATHL. B MalllMHY MOKHO BBECTH U TPH

ypaBuenus (28). Toraa oHu peliaTcs 0o cnocofy HauMeHbIIHX
KBaJpaToEB.

Ilns pacueta BHICOTHl h, YyAoGHee NPHMEHHTb (GOpMYTy

sin? %’ =sin2 T— CP 8 cos? L -l—sm2 t;, cos? q)': . ; (31

a AJ1s a3uMyTa
cos 8 sini,
sin Z,

sinAd, = (32)

B mamnHe BeTHUMHE A, H A, BEIYHCAAIOTCA ¢ GOMIBIIOH TOY-
HOCTBIO, HO 00Iasi TOYHOCTh MOJTY4YeHHS KOOPAHMHAT @, H A, —
obbiuHas. IIpH pellleHHH acTPOHOMHYECKHX 3ajlad B MallliHa X
5TOTO THIIA BPYYHYIO Han0 BBeCTH: Tp, HCHpaRIEHALE BHCD-

Thl, HA3BAHHA CBETHA (B KOJE) AT 3Be3N — fy, Ha Hauaso
mecsua, a a5 ConHua u naaser fp # 6 Ha Hayamo CyTOK, 3a-
Jlagy, a eciM MalluHa He pafoTaja HelpephlBHO, TO H ¢, Ag.
dro 3amenseT pellleHHE, TaK YTO OLHHOUHOE pelleHHe 3a1auu
0COGHIX TPEUMYILeCTB nepej oOHYHEIM He HMeeT. Maccosoe xe
HelpepelBHOE pelleHre OoYeHb YIOOHO.

Wcnonb3oBanue B IpakTHKe cyroBoxIeHus IDLIBM ssur-
cs GOJBLIMM NPOTPECCOM B HABUIAlMH, OGNErYHT H YCKOPHT
paboTy WTypMaHa, CCOGEHHO NPH PAaCXOXKIEHMH CYZIOB.
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