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BBEAEHME

OcHoBHAS 1eJb CYAOBOXKJAeHHS — obecliedeHde 6e30MacHOrO, N0
BO3MOXKHOCTH, OBICTPOIO ¥ 3KOHOMHYECKH BBLITOJAHOTO Ilepexoja cyjHa
#3 OJHOro NyHKTa B JApyroii. B nmponecce mjiaBaHHs WITYPMaHCKHEH CO-
CTaB BeeT HellpepbiBHOE CUUC/JCHHE NYTH CYAHA IpPH NOMOLIH pasjuy-
HBIX HABUTAUUOHHBIX 11I0COOUE U NpUOGOPOB,

JJIs KOHTPOJIS CUMCJACHHS, TOYHOCTL KOTOPOTO NOKa ellle HeA0CTa-
TOYHA, IPUMEHAIOT HAPALY C APYTHMM acCTPOHOMHUECKHE Croco0H on-
pelle/leHHs MeCTa U NMONPAaBKH KoMiaca.

Mopexodnas acrporomus — onHa u3 Hayk cyjaoBoxjeHusi. Ilpex-
METOM ee sBJSIeTCSs OTpejesieHHe MeCTa Cy/&Ha U MONPABKH KoMilaca Mo
Hab/ogeHAM HeOeCHbIX CBETHII.

Haa BHIONHEHUS aCTPOHOMHUYECKUX HAOMI0AeHU He HYXHBI Oepe-
TOBHIE COODY2KEeHHS, a TOYHOCTb PEIUCHHS ACTPOHOMHYECKHX 3a4ay He
3aBHCHT OT PacCTOsIHUA 10 Gepera. 3HAUUT CYLOBOJAHTENb TNOJy4YaeT
BO3MOXHOCTb OIpeAe/siTh MeCTO WJH pa3jes]bHO KOOPJAHUHATHI, NONPAB-
Ky KOMIlaca U HEKOTOpble Ipyrue AaHHble B JwoHoMm paijione Muposoro
oKeaHa. EnuHcTBeHHOE OrpaHHueHHe MPH 3TOM — HeOOXOAUMOCTb XOpOo-
IIHX METeOPOJOTHUECKHX YCJIoBHH (uucToe HEe6O U SICHO BUAUMBIA IO-
PHU3OHT).

B Kypc MopexomHO#i acTPOHOMUHM BXOAST OCHOBBl Chepudeckos u
APAKTUUECKOU aCTPOHOMUL, MAaTeMAaTUUeCKOH $a30i AJA KOTOPHIX CaAy-
3KAaT BRIBOLH H NOJIOKEHHs cHepHUECKOH reOMeTPHH M TPUTOHOMETPHH.

Coepuyeckass acTpoHOMHs M3yYaeT cnoco6bl KOOPAHHHPOBAHHS He-
GeCHLIX CBETHJI Ha BCIOMOTATEJIbHON chepe, 3aKOHb BHAMMOIO ABHIKE-
HHS CBETHJI, BOTIPOCH. U3MepeHusl BpeMeHH.

B npakTHueckoil aCTPOHOMHH paccMaTPUBAETCsl YCTPOHCTBO HpUME-
HAeMBIX B Helt NpHOOPOB, cnocoObl U MpHeMbl HAGAIOJEHHI C HUMH, a
TaKXKe TeOopHUsl W NPAKTUKA PeUICHHMS 3a/a4, B KOTOPBIX HCIOJb3YIOTCH
Pe3y/ibTaThl 3THX HaOJI0EHUH,

Kpatkuit ouepk passutus mopexoamoit actpoHomun. C riyGOKoifi IPEBHOCTH Be-
<ICh HabJaojeHHst 3Be3fHOTO HeGa AJs onpejesends HanpapJeHHit B Mope. Ilepsbie
HayuHO oGocHOBaHHLIE METOIbl ONpeAeneHHs LIMPOTH (IO BBICOTE, WJIH BEPTHKAJBHO
My yray, TloasipHoit sBesabl u no BecoTe CoJHIA B NOJJAEHb) NOABASIOTCA B NEPHOJ,
Be/HKuX reorpaduueckux oTkphituit XV—XVIII ge.

JIS1 M3MepeHHst BBICOT C MajyOHl Cy[Ha, HAXOASLIErocs B MOpe, NPUMEHSJIHCh
::Cﬂelénanbuue yrJioMepHble HHCTPyMeHTH — epadwrox (puc. 1), acrpoasbusa (puc. 2),
sadpanr.
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KOTOpHI ofeclleyuBas <«COXPaHeHHe» Bpe-
MEHM HauyaJbHOrO MepH/HaHa B TeueHHe
JUIMTEJILHOrO CPOKa. JTO NMO3BOJHIO OMNpe-
JesATb [OJIOTY MecTa H IMOBBICHIO TOY-
HOCTb PeIeHHS APYTHX 3ajAad.

B neppo#i mososune XVIII B. 6Ha
CKOHCTPYHPOBAH  MOPHHUKIHAJIBHO HOBBIA
Puc. 1. I'paramrox YrJAOMepHbi Tpu6Op, OCHOBAHHBIH Ha 3a-
KOHAX OTpaXKeHHsl CBETAa M Ha3BaHHHH OK-

*\Masa”a q&mﬁt;e B 1767 r 6bl1 H300peTeH XpPOHOMETP,
N

Tanom (pHC. 3), TaK Kak e€ro yrjoMmepHas 4acThb cocraBJIsma—‘S (45°) OKpyZKHOCTH.

1
3atem BeqHuMHa AyrH Oblla yBeJHYeHa A0 -g- (60°) uyacTH OKPYxHOCTH H NPUGOD

CTaJl Ha3BIBATLCH CEKCTAHOM. BaxkHoe ero KauecTBO — BO3MOXKHOCTb H3MePSTh YIAH C
HOJABHKHOTO H HEeyCTOHYHBOro ocHopaHusi (maay6u). K cepepune XIX cTosnerns cex-
CTaH BHITECHHJ1 Ha (JIOTe BCe APyrue NPHOOPH, HCOOJL3OBABILHECH AJA H3MePEHHA
BBICOT,

Pemrenne 3anay MopexopHoit acTpoHOMuH TpeGyeT 3HAHHsS BBIYHCJIEHHBIX Hamlepes,
KOODJAHHAT CBETHJ, Has3blBaeMbIX 3dghemepudamu. Ilepspie sdemepunst pasi Coanua
6ot peinynleHel B XV B. Ilo3gHee cTanad BHIXOZHTH €3KErojHEE H3LaHHUA KOODAHHAT
CBETHJI B Das/nuHblx cTpaHax. Ilepswlit pyccxuid acrtporomuseckut excezo0HUK TONL
HasBaHHeM «MopcKo#i MecauecnoB» nogsuicad B 1814 r.

B 1843 r. amepuraunckuii Mopsik T. CoMmHep HNpemyoXua FpadHuecKuii MeTof
onpeje/ecHHT MeCTa CyAHA UpPH MOMOILM JIMHWH INojoxeHUst Ha KapTe. OpHako 3TOT
cnoco6 NOCTPOeHHS JIMHHMI MOJIOXKEeHHs N0 TOYKaM oKasaJjcsi NPaKTHYeCKH Heyno6-
HBIM, TaK KakK TpeOOoBaJl BBEIMOJHEHHS] GOABIINX BEIYHCJAHTENBHBIX PAGOT.

Ban3Kkoe K COBpeMeHHOMY pellleHHe 3ajadd COBMECTHOTO ONpeje/ieHus] LIHPOTH
H pouroth B 1849 r npexsioxua pycckuil mrypMad M. A Axkumos.

Haubo.tiee npocrofi cnoco6 onpepeseHuss Mecra, YAOOHBIE B CYAOBHX YCJOBHSAX,
6bl1 npenoxern B 1875 r. dpaunysom M Ceur-HMlaepom 3t1oT Meton npumensiercs
IO HACTOSILLEro BpeMeHH

Hano orMeruts, uto ¢ mauansa XIX croneTusi kpyIHBie yueHhle-MaTeMaTHKM 3a-
HHMaJuch NmpobaeMamu MOPeXOAHOH aCTPOHOMHH H INPeJIOKMIU HEeCKOJbKO METOAOB
OIpeje/ieHHst MeCTa aHaJHTHYECKHM MNyTeM, T. e. mo ¢opMmysaaM. B Te Bpemena 3rtu
crnocoGH He GHUIM NPUHATH BCJEACTBHe HX cioXHocTH. OQHako B HAllH IHH aHAJH-

Puc. 2. Acrponnfus Puc. 3. Okran



yHueCcKHe METOIbl NDHMEHSIOT IIPH pacuerax KOODAHHAT CYAHA4 C HCIOJb3OBaHHEM
9JEKTPOHHBIX CYETHBHIX MAUIHH.

C XIX B. B pasiuyYHEIX CTPaHAaX BHITYCKAIOTCA TAK Ha3biBaeMble MOpexolusie
Ta6auybl, KOTOPHIE BKJIIOUAOT Tabauub Jorapudmos, TabaHUB AJS HCOPABJEHHS BhI-
coT, ClpaBoyHHe cBelenusa H Ip. Ilepsrie pycckume oduuuasbipie MopexopHble Ta6-
aune 6piM Brnyuwlesnt B 1870 r., 3atem — B 1903 r. B coserckoe Bpems Mopexon-
mne tabmuun (MT) srimyckatores ¢ 1933 r. Cekuac aeiicrByror MT—75

Jlas pelleHus OCHOBHON 3afaud MODPEXOAHOH aCTPOHOMHH — ONpE/eNeHHS MECTa,
DpUMEHSJIHCH KPOMe TabJanu JiorapHGMOB Takike ClelHasbHbie TaGJIHIE KaK OTeyecT-
BeHHHE, TAK U HHOCTPaHHBIE.

C 1930 r. Hucruryt rteopernyeckoit actpoHoMun Akagemun nayk CCCP shinyc-
xaer Mopckoii acrponomuueckuti emezoonux (MAE), dopma u conepxkanue koropo-
ro HecKOJbKO pa3 uaMeHnsach (mociexnuii Bapuantr — MAE 1976 r.).

Haunnas ¢ 30-X rofoB CO3al0TCA OTEUECTBEHHbIE CEKCTAHH U pas/MuHHe Ta6-
JuuHbe noco6us. Boabmoll BKaaj B TeopeTHYeCKHe M NDAaKTHYECKHE BONPOCH Mope-
xopHoit acrponomun Brec A. II. IQuieHko, co3gaBWiHH neppHe COBETCKHe TaGJIHLH
AJI ONpejeseHds] a3UMyTOB CBETHJI, HEOOXOAHMBIE IJIs OIpPeAE/IeHHs HONPABKH KOM-
pmaca, a Takxe TabJaunbl AJs1 pacyeTa 3/eMEHTOB BBICOTHBIX JIHHHEA II0J0XKEHHS
(TBA—57).

TiaBHHIM OQHUHAMLEBIM TOCOOHEM JJIsi BEIYHCJEHHS BHICOT M a3HMYTOB ceduac
apasioTcs Tabanis BAC—58.

B HacTosillee BpeMsi HauMHaeTCs] IIHPOKOE BHEJDEHHE 3JIEKTPOHHBIX BHIYHCIHTENb-
pux Maumme (OBM) nas pemleHus 3ajau CYAOBOKACHHS, B TOM UHC/Ee ¥ MOPEXOAHON
aCTPOHOMHH.

Bgepnenne, rnaBel I—11 u § 49 raasst 13 uanucaust P. 0. TutoseM, raasum
12—19 u ocrajbHOi Marepuasa — I'. 1. @ajinom.
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nasa 1

Obuime ceefeHMs M3 chepUMUECKONH reoMeTpHM

§ 1. Cepa

Cpepodi, uan wapom, Ha3BIBAETCS TEJNO, OTPAHHYEHHOE I0BEPXHO-
CTblO, BCE TOUKH KOTOPOH OJMHAKOBO YA a/eHbl OT OJHOM TOUKH (), Ha3hl-
BaeMOil LeHTpOM cdeprl (puc. 4).

Paduyc cghepor R — 310 paccrosinue ot ee uentpa O g0 Jw060#H TOU-
KM Ha NOBepPXHOCTH cephl, Hanpumep Ao Touek A uau C.

IIpu nmepeceuenuu chepsl MIOCKOCTLIO, TPOXOAAIIEH yepe3 ee UEHTD,
Ha NOBEPXHOCTH ceprl ob6pa3yercs OKPYKHOCTb GOJbILOTO KPyra, KO-
TOPYIO TPHHATO Ha3BIBaTh NPOCTC 6oAbwium kpyeom. Paauycel Bcex
GOJIbIINX KPYTrOB JAHHOU ceph paBHBL MeXAYy cOBOMH, NMOCKOMLKY KaX-
Iblil U3 HUX siBAsieTca pagunycom chepbl: AO=0C=R.

Ot nepeceyenuss cdepsl MIOCKOCTbIO, He INPOXOISIEH uepes ee
UEHTD, Ha MOBEPXHOCTH cepbl obpasyercss maabii Kpye, HampuMep
CEDC wan KMLK. Beanuusa pajauyca r Majoro Kpyra 3aBUCHT OT
pacCTOAHMA MIOCKOCTH 3TOrO KPyra A0 HeHTpa cephl.

Uepes q106ble Be TOUKH Ha MOBEPXHOCTH cdephl, He Jexamiue Ha
KOHIIaX OJHOTO M TOTO e JIHaMeTpa, MOXKHO [POBECTH TOJLKO OAWH
60JbLI0H KPYT.

Kparuafiimium  paccTosiHHEM
MeXAY MABYMS TOYKaMH Ha Mo-
BepXHOCTH  cheprl  sBJAAETCA
MeHblliasi Ayra GOJIbLIOrO Kpyra,
MPOXOASIIETO UYepe3 3TH TOUKH.
Hanpumep, caMoe KOpoTKoe pac-
cTOsiHHe Mexay Toukamu E u F
ecTb Ayra GoJabuioro Kpyra LF.

Hduamerp cdepnl, nepnesju-
KYJAPHBIA TJOCKOCTH OGOJBIIOTO
MM MaJjloro Kpyra, Ha3biBaeTcs
0Cb10 3TOTO Kpyra; TOUKH Iepece-
YeHHS OCH ¢ MOBEPXHOCTBIO ce-
pbl Ha3BIBAIOTCH nOAOCAMU KPY-
ra. Kaxawsii aguamerp cdepn
CJIY2KUT OJIHOBPEMEHHO OCbIO AJist
OAHOrO 6OJbLIIOr0 W AJd BCex
Puc. 4. Cdepa napaJJjeJibHblX €My MaJblX £py-




ot

yoB. Tak, nuamerp PP’ — och Gosboro kpyra AFBA u Majblx Kpyros
CEDC u KMLK, a touku P u P’ — nousochl 3THX KPYroB.

Ceepuneckum paduycom Kpyra HasbplBaeTcsl Ayra 60JbLIOro Kpyra
OT 1I0J10Ca AAHHOTO Kpyra 10 Jio6oil ero Toukn. Chepuyeckde pajuycsl
H3MEPSIIOTCS B IPajyCHOii Mepe U MOIYT HMeTb BEJHYHHY /IS MaJoOro
Kpyra ot 0 1o 90° aas Goabiuoro kpyra — sceraa 90°.

Ha puc. 4 aas magoro kpyra CEDC cdepuueckuil paguyc wPCU=
=uUPE=UPD=50°, pas Goabuioro kpyra AFBA umeem wFrA=
=uPF=uUPB=90".

§ 2. Cpeprueckmit yron

Cepepuuecxkuii yeon obpasyercss Ha TOBEPXHOCTH cdeprl OT mepece-
YeHHs JBYX AyT GOJIBUIHX KPYroB. DTH AYTH Ha3BIBAKOTCA CTOPOHAMH
c¢epHUECKOTOo yIia, a TOYKa HX Mepeceyents — BEPIUHHOM.

Ha puc. 5 ans cdepuueckoro yraa K,PL; cropoHaMH sBJSIOTCH
ayru Goabuoro kpyra PK; u PL,, a BepunHOi — Touka P.

Kaxgomy cdepuyeckoMy yriay BHYTPH cdepbl COOTBETCTBYET IBY-
rpaHHBI yroJ, o6pa3oBaHHB NJOCKOCTAMH, NPOXOJSAIIKUMH yepes
CTOPOHEL 3TOr0 cepryeckoro yraa. Ciepudeckue yIJbl BEpaxaiorcs B
TpajyCHOH Mepe M MOI'YT H3MepsITbCS OMHHM M3 CJAELYIOIIMX CIOCOOOB:

JHUHEHHBIM YIVIOM MEXJy KacaTesbHBIMH, MPOBEJAEHHBIMU K €r0 CTO-
poHaM npH BeplunHe chepuueckoro yraa £ KPL;

Ayrofl OOJBLIOTO Kpyra, 3aKJIOYeHHOH MEXKAy CTOpOHaMH cdepH-
YEeCKOTO yIJla, NOJIOCOM KOTOPOIl CJAYKHUT BepHIMHA 3TOTO YIa, TOCKOJb-
Ky 3Ta jyra U3MepsieT LeHTpaJbHBIH yToJ, paBHLIA yIiay MexXAy Kaca-
TeJAbHBIMHU:

VK L=/ K OL,=/KPL.

Yame a1  u3MepeHus
c(hepHUECKHX YIJIOB MPUMEH-
10T BTOpOH  cnoco6. Mepoii
chepHyYeckoro yraa CJyKHT
He jiobas ayra, nepecekalo-
Wasi ero CTOPOHBI, & TOJLKO
Ayra 60JbLIOr0 Kpyra, OTCTO-
fllasi OT BePLIMHBI cdepHue-
¢koro yraa Ha 90° Tax, Ha
puc. 5 ayra CD He paBHa
cthepuueckomy yray K PL,.
Bennuunel chepruecknx yriaos
MOTYT HAXOAHUTLCA B HpeJeaax
ot 0 no 180°

Pl

Puc. 5. Chepuyeckuil yroda



§ 3. CchepHuueckui TpeYronbHMK

Cghepuneckuii Tpeyzoaorux (puc. 6) obpasyeTcs Ha [HOBEpPXHOCTH
ceprl OT mepeceueHus: Tpex AYr GOJBIIHX KPYroB, HanpaMmep cdepuye-
CKHit TpeyronbHuK ABM.

SyeMeHTaMU CPEPUUECKOr0 TPEYIOJbHHKA SIBASIOTCH ChepHuecKHe
YIJIBL B CTOPOHEL, KOTOpHIe U3MePsIOTCs B FPajiyCcHOl Mepe. YIibl chepi-
4eCKOTr0 TpPeyToJbHHKA MPUHATO 0003HAYATh MPONHCHBIMH OyKBaMH
JIATHHCKOTO aJ(aBHTa, a CTOPOHB! — CTPOYHBIMH COOTBETCTBEHHO HaH-
MeHOBaHHAM NPOTHBOJEXKAlUX BeplInH, Tak, ajas chepuueckoro tpe-
yroabuuka ABM (cm. puc. 6) yrasl o6o3nauensl 6yksamMu A, B u M,
CTOPOHHI — a, b, m. Kaxjpomy cepuueckoMy yray MnpHu LEHTpe cephl
O cOOTBETCTBYET TPeXTPAHHBI{ YroJ, NOJYUEHHBI nepeceyeHueM MJI0c-
KOCTell Tpex OOAbLIHX KPyros, 06pa30BaBHIHX CTOPOHBI CPEePHYECKOrO
yraa.

Yrasl cepruueckoro TpeyroibHHKa COOTBETCTBEHHO PaBHBI ABYTPaH-
HBIM yriam, o6pa3oBaHHBIM MIPOXOISHIMMH Yepe3 ero CTOPOHB! IJIOC:
KocTsAMH GoabliuX Kpyros, Tagk, LA=ZL1, LB=/2, /L M= /3.

CropoHHI chepHUeCKOr0 TPEYTOJAbHIKA PaBHBI MJIOCKHM YIJIaM MeEX-
Ay pe6pamu TpexrpanHoro yria: a= 2 BOM, b=/ZAOM, m=ZLAOB.

YuutbiBasi cBOHCTBA ABYTpaH-
HBIX 1 TPeXTPaHHEIX YIVIOB, 4 TaK-
JK€ CBOHCTBa CYMM TaKHX YIJOB,
BXOAAUIMX B TPEXTPAHHBIH yroJ,
MOIKHO CleJIaTh CJIeAYIOIiHe BHI-
BOJBL:

OJHA CTOPOHA MJIH OJHH YIoJ
chepuyeckoro TpeyroJibHHKa He
MOTYT TpeBimath 180°%;

CyMMa CTOPOH c{epHYeCcKOoro
TPeyroJbHHKa  3aKJIOUaeTcsli B
npexenax ot 0 xo 360°%

cyMMa VIJOB C(epHYeCKOro
TpeyroJbHHKA JIeXKHT B Npefenax
ot 180 1o 5407

OPOTHB pAaBHBIX CTOPOH Je-
AAaT paBHBlE YIJIBl U HaoBOpoOT;

npotus GoJiblueli  CTOPOHEHI
D 4 5 4 : JIe;KHT GOJILIIAH yTOJL.

Puc. 6. Ccepudeckuit Tpeyrosauk

DTH TpaBHia TOJNE3HO NOMHUTH
IJ KOHTPOJA [PH pPelIeHHH chepuue-
CKHX TPEYroJIbHHKOB, T. €. NPH Ompeje-
JeHHn Hx saemeHtoB. He coenyer ne-
JaTh OWMBOYHOrO 3aKJIOUEHHs! O TOM,
uto J060# yroa cpepHIecKoro Tpe-
yroJbliHKa paBbed  IPOTHBOJEXKAIIlel
CTOpoHe DTO CIpaBej’]HBO TOJLKO B
M n B M = 2 TOM cayuae, eC.Ii BEpINIHA 3TOrO yraa

SIBJASIETCSL  TI0JIIOCOM  TTPOTHBOJIEXK allleit
Puc. 7. YerepTHOH (@) # NPAMOYTOJBHBIA  CTOPOHB, T. € ecau o6e APYTHe CcTOpo-
(6) cdepuueckue TpeyroJbHUKE HBl paBHbl 90° Kaxaas.

=409,
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Ha puc. 7, a B cdepuueckom tpeyronpuuke ABVMZA=aqa, 1ak Kak Touka A —
noJioc Ayrd BAM.

B 3aBHCHVOCTH OT BEJIHUHHBI CTOPOH HJH YIVIOB c(epHUeCKHe TPeyroJbHHKH pas-
AGNAIOTCA HA KOCOY20.ibrble, NPAMOYS0/bHbIE H 4ETBEPTHbLE R

Coepuuecknil Tpeyroawuk (puc. 7, 6), y KOTOPOro oIuH H3 yraos pased 90°
Ha3hBAETCH NPSMOYTOJbHBIM. DBIBalOT chepHyecKHe TPEYroJbHHKH C ABYMA U TpeMs
NpsIMHIMH YT.12MH. 3

Ecan B chepuueckoM TpeyroJbHHKE OJHa H3 CTOPOH pasHa 90°, ero HaskBawT
yeTBepTHHIM (cM pue. 7, @) MoryT ObiTb paBHb o 90° 0 aBe U TPH CTOPOHH cbepH-
4yeCcKOro TPeyro.bHHKA.

fnasa 2

OnpefeneHue NONOKEHUs CBETUN Ha HeBecHOM cepe

§ 4. HeBecHnasn ctpepa

B HaBuralug AJs ONpPELeJCHHS] MeCTa NO HaOJIOLeHHSIM 3eMHBIX
npeaAMeTOB HeOGX0JHMO 3HATh HX [IOJIOZKCHHE Ha KaprTe, T. €. Ha 10BEPX-
HOCTHM 3eMHOro mapa. B MOpexoJHOH acTPOHOMHM Takke Tpedyercs
3HATL MOJOXKEHHe ODHEHTHPOB Ha HebGecHOM cBoje. Ilpu atom acrpono-
MHUYECKHE OPHEHTHPH — CBETHJA B OTJIHUHE OT GEperoBHIX IMpegMEeTOB
HENPEPHIBHO M3MEHSAIOT CBOE NOJOXKEeHHe Ha HeOOCBOAC.

JBHKeHHe CBETHJI Jierye BCEero MpejcTaBHTh W H300pa3uTh ila BCMO-
MOrarteJbHOl cepruuecKOd MOBEpPXHOCTH, NO3TOMY /s obJjeruenus pe-
1IEeHHUS IPAKTAYECKHUX 32/1a1 U BBIBOJA TEOPETUUECKUX TIOJIOXEHHIT B aCT-
POHOMHH BBejieHO TNOHSITHe Hebecroil cgepot, Ha KOTOPOH Kak Obl pas-
MelleHbl Bce cBeTHJa. BcromorartesbHas HeGecHast cdepa sBJAseTCH
YHCTO TFeOMEeTPHYECKUM YCJIOBHBIM TIOHSITHEM W He H306paKaer Kaxy-
myicsa Haba0AaeMbI 3PUTENBHO HeGeCHBI CBOJ.

HenTp HebGecHON cpepr NMPHHSITO PacloNaraTh B ONPeAeNeHHbIX TOY-
Kax, HalnpuMep B TOYKE, COOTBETCTBYIOIIEH I/jasy HabJwmopatens, HJIU
B uenrtpe 3emau. IIpu 310M nosyvaioTcs pasguynble K306paXKeHAs O~
HOH H TOH Ke BCIIOMOTaTesabHOH HeBecHOMN chephl.

PaccmoTpum H306paxkenne chephl ¢ 1LEHTPOM B TJ1ase HabM0gaTeN s,
Ha puc. 8 nokasana 3emss (Hiukusis chepa), IPHUEM ppps — 3eMHas
OCb, TOYKH Pp H Ps— CEBEDHBI M IOXKHBIH TreorpadHuecKne NOJIOCH,
-q9’ — 3emuoii sxBartop. Habmonareas Haxoautes B Touke O Ha moBepx-
HocTH 3eMan, ee wupoTta ¢ = q0.

[Mpurumaem 3eMaio 3a map, BpallAKOIIANACS € 3aMajJa Ha BOCTOK
(cM. Ha puc. 8 cTpesnKy OKOO TOUKH pn). OTMetHB OC — OTBECHYIO
(BepTHKAJbHYIO) JIHHHIO, NOJNYYUM IUIOCKOCTb HCTHHHOTO TODPH30OHTa
HaGumoparens H, nepneHAHKYJAsPHYIO OTBeCHOH Junuu. [lepeceyerue
STOji MVIOCKOCTH C TJIOCKOCThIO TeOrpadHUecKOro MepuaHaHa, Npoxoja-
wero uepe3 Touky O, jacT noayjaeHHyo JuHuio NS. D10 Hanpap/eHue
H meprnenilukyaspHas emy Junusg EW noxkaxyT HanpaBieHus IJAaBHBIX
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Puc. 8. 3emas u HeGecHas cdepa Puc 9. He6ecuas cdepa

pym6oe ropusonta. Ilpsmble Osy’, Os,’, Os3” — 310 HampapjeHus H3
rja3a HabmojlaTtessi Ha pa3JiuuHble HeOecHbie CBeTHJIA.

[Toctpoum Teneps BOkpyr Touku O chepy NMpOU3BOJBHOTO PajHyca
H MpPOBEJeM YEPEe3 3TY TOUKY MJIOCKOCTH H JIMHHH, MapaJjiiebHbie COOT-
BETCTBYIOILMM ILIOCKOCTSIM M JUHHUSAM Ha 3emJe, T. e. OCH 3eMJH, 3eM-
HOMY 3KBaTOPy U reorpaduueckoMy Mepuamany, Bce nosyuenHuie Ha
chepe Kpyru OyAyT GOJAbUIMMHE, TaK KaK NPOXOLAT uepe3 IIEHTP cdepht
O. TlpHa 5TOM OTMETHM BaXKHYIO 3aBHCHMOCTh: L QOZ=LgC0=¢, Kax
YIJIB ¢ COOTBETCTBEHHO NapasJieNbHbIMA ctoponamu. Jluuusg PyO Ttak-
e 06pasyer ¢ MJIOCKOCTbIO MCTHHHOrO FOPH30HTA YIOJa @, NMOCKOJABKY
croposbl yrioB NOPy u QOZ B3auMHO NepneHAuKYJIsIPHEL

Ha6nonartens ¢ moBepxXHOCTH 3eMJ/IH MOXKET 3aMETUTh e¢ BpalleHHe
110 06paTHOMY BpalileHUI0 HebecHO# cdephbl (CM. HA PHC. 8 CTPEIKY OKO-
J0 Touku Py), T. €. C BOCTOKA Ha 3amaj.

llomecTum Touky O oTIesbHO OT H3OOpaXKeHUst 3eMJIH U NepeHeceM
B Hee 3eMHbi€ MJIOCKOCTH H JIMHHM COOTBETCTBEHHO NapaJlelbHO AefcT
BUTeJbHBIM, B peayabrate noJjyduM GoJiee MpPoOCTOe YCJIOBHOe H306pa-
Kedne HebecHoll coeprl (puc. 9), xoTopoe H NpUMeHseTcH ANA H3yde-
HHs JBHXKEHHs CBETHJ H PeilleHHs HeKOTopulx sajau. [lmockoctw, su-
HMH U TOYKH 3TOH c(hpepHl HMEIOT Ha3BAHHA, CBA3aHHbBIE C 3¢MHBIMH HaH-
MEHOBaHHUSIMH,

Huamerp ZOn — oTsecnas aunus, pacnosoxeHHas Hal roJOBOH Ha-
0a101atenst; Touka Z — 3eHur; n-— Hadup.

Boaswoi kpyr NESWN, nmaockocTs KOTOpPOrc nepueHAHKY/ISPHA
OTBECHOI JIMHHHM, HA3bIBAeTCH UCTUHHBIM 20pu30osToM. OH Jeaut chepy
Ha JBe 4aCTH: HaJATOPH30HTHYIO, B KOTOPOH PacCIOJIOXNKeH 3€HMT, X MOA-
FOPH3OHTHYIO.

boavuio#t kpyr PyZPs n Py, 1A10CKOCTh KOTOPOro MapaJiienbHa reo-
rpadguyeckoMy MepHIHaHy 3eMHOro HaGJIofaTessi, HasblBaeTCs mepu-
duanom Habaiodareasn, a nuuusi PyPs, napanjnenbHas ocH  3eMJH,—
0CHI0 MUPQ.
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To4KkH TepecedyeHHss ocH MHpa ¢ HebecHOH cdepoil RAT rHOAOCH
mupa: Py — ceBepHblfl, Ps — 102kHBIHA. PacnosioxeHHbli B HAATOPU3OHT-
pofi yacTu chepnl MOMIC MHPA NOJYUYHJ HA3BAHHE MOBLLUEHHO20, A B
NOArOPHU3OHTHON — norusicennoeo. HauMeHoBanYe MOBBLIMIEHHOTO MOJIO-
ca BCerja OJHHAKOBO C HaHMEHOBAHHEM reorpagHyeckod IIHUPOTHl Ha-
émojparens.

Mepuanad HabanwoaaTenss AeJHT cepy Ha BOCTOUHYIO H 3alajHylo
noJopunbl. Ilepecekasich, MJIOCKOCTH HCTHHHOFO FOPHU3OHTA U MEPHIAHA-
Ha HaOJI0faTenas AAI0T noAydenHyro Aururo NS H TOYKM TOPH3CHTA
N uS.

Ocb mupa (cM. puc. 9) peaut mepuanaH HabaoLaTens Ha ABe YaCTH:
noaydennyro PyZPs, Ha KOTOpPOH HaXOAHTCS 3€HUT, H  NOAYHOUHYHO
PynPs ¢ Toukoi Hazupa. DTH Ha3BaHHUs CBsI3aHbl C MPOXOXKJAEHUEM
CosiHlla yepe3 COOTBETCTBYIOUIHE YAaCTH MepHAHaHa HabJlofaTesas OKo-
JIO MOJIYAHSA HJIH NMOJYHOUH.

Boabwioit xpyr QEQ'WQ, niocKoCTh KOTOPOTO IepHeHAuKyaspHa
ocu mupa PyPs, HasbBaercss nebecnoim akgaropom. Cdepa AeqUTCA
HeGeCHBIM 3KBATOPOM Ha CEBEPHYIO M I0XKHYIO MOJOBHHBLIL.

Ot nepeceyeHus IJIOCKOCTEH 3KBATOPA W MCTHHHOTO TOPU30HTA MO-
ayuatotest anausg EW u touku E, W. Takum o6pa3om, ¢ yueToM HaHaeH-
HBIX paHee Touek N M S ropusont geautcs Ha ueTBeptH NE, SE, SW,
NW,

Ecau mposectu yepes uentp cdepnl aunuu Osy, Os, u Os;, cOOT-
BETCTBYIOLIKE HampaBieHusM Ha cBeTuaa O0sy’, Osy’, Oss” (cm. puc. 8),
NOJTYYHM TaK 11a3bIBA€Mbie BHAMMEIE MeCTa CBETHJ Si, Sz, Si. B J1adb-
HeHueM oHM GyAYyT HMEHOBATBCS MPOCTO CBETilaMHu.

BBeznst Bce 3Tu HazBaHHs n 0603HAuYEHHd, AaAuM obllee ompejeJe-
HHe: BCIoMorarteJbHas cepa NpPOHU3BOJBHOTO pagNyca, Bee JHHHH H
IJIOCKOCTH KOTOPOH TMapaJsiesblibl COOTBETCTBYIOUUM  MJAOCKOCTSM M
JIHHUAM 3eMHOro HabJwonaTess, Ha3biBaeTcs HebeCcHol cepoll.

Bsejenne BcomoraTesibHOH HeOecHOMH cepsl O3BOJSAET HAIpaBJe-
HUsi Ha CBETWJIa 3aMEeHMTb TOUKaMH Ha cpepe, NAOCKOCTH — KPyTaMmy,
yriab — gyraMu. Kpome toro, nogs/sieTcsi BO3MOXKHOCTb He NPHHHMATh
BO BHHMaHHE Pa3HUIY PACCTOAHUH 1O HEeGeCHBIX CBETHI.

[Tosoxenue Touku Ha AW0G0H TOBEPXHOCTH ONPEIENAETCS Nepeceue-
HHeM AByX J#HUA. Ha cepuueckoil xe NOBEPXHOCTH MOJOXKEHHE TOUKH
NMOKa3biBaeT liepeceueHue JIBYyX KPYIoB,

B cheprueckoil acTpOHOMHH HallIH NPUMeHeHHe GOJibIIHE H MaJble
KDYTH, KOTOpble HA3LIBAIOT B8CHOMO2ATEAbHbIMU, WK KOOPOUHATHbIMU,
Kpyeamu. IToNoxKeHHe NepPBBIX ABYX KOOPAMHATHBIX KPYIOB CBfI3aHO C
HanpaBJ/ieHHeM IJIOCKOCTH HCTHHHOTO ropusonta (puc. 10).

Bousbiune Kpyru, mjaocKOCTH KOTOPHIX IPOXOAAT Uepe3 OTBECHYIO JH-
HHIO, & 3HAYNT, M Uyepe3 TOUKH Z U 1, HazwBawTca gepruxasamu. Tloc-
KOCTh J1I060T0 BepTHKaJa NepHeHAHKYAsAPHA IJIOCKOCTH HCTHHHOIO IO~
pusonta. Ilpunaro OOLIYHO paccMAaTPHBATL JiHIIb TY MOJOBHHY BEpTH-
Kajna (oT Z 10 n), Ha KOTOpoii HaxoauTcs cBeTuws0. Taxk, ayra ZBn ectb
BepTHKAJ cBeTHAA B.

Bepruxas, npoxoasimujl yepes Toukn E u W HasHIBAeTCS nepsbim
8ePTUKAAOM.
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Puc. 10. KoopauuaTtusle Kpyry, cBsizsan-  Puc. 11. KoopaunaTHble KpyrH, CB3aHHBIE
Hble C TOPH3OHTOM C 9KBATOPOM

Mauible KpyrH, NVIOCKOCTH KOTOPHIX MapasliesibHBl HCTHHHOMY TOpH-
30HTY, HasblBawOTCH asomyxanraparamu. Kpyr aBa, —anbMyKaHTapar
ceetusia B (cwm. puc. 10),

BoJbiive Kpyry, NMIOCKOCTH KOTOPHIX IPOXOAAT Uepe3 OCb MHPA,
a 3HAYUT, H Yepe3 NMOJIOCH MHpa, HA3BIBAIOTCH HeOEeCHbiMU Mepuouana-
MU, MU Kpyeamu ckaoxerut (puc. 11).

[TnockocTh BCAKOTO MepHAMaHA NePNeHAMKY/spHA IJIOCKOCTH He-
GecHoro skBatopa. Kak u a5 BepTHKaJja, OOGBIYHO paccMaTpHBAOT TY
NOJIOBHHY HeGeCHOro MepHAHAHA, Ha KOTOPOH pPachoJiOXeHO CBEeTHJO.
Tax, MepuauaH, WiH KPyr CKJOHeHHil, cBetuna B —3t10 nyra PyBPs.

Mauisle Kpyrd, mJIOCKOCTH KOTOPBIX IapaJJesibHbl HeGeCHOMY 3KBa-
TODPY, Ha3wIBalOTCA HebecHbimu naparressmu. Hanpumep, xpyr bBb; —
napaJJeas cBetusaa B.

Oco6oe 3HaueHHe NOPH PacCMOTPEHUH HEGECHBIX KOOPJIHHAT HMeeT
MepUAMaH HabaofaTess: ABAASCH OJHOBPEMEHHO M BEPTHKAJIOM U He-

GecHbiM MEpHAHAHOM, 3TOT KPYI' NPHHSIT 32 HAYaJbHBIH B ABYX CHCTe-
MaX KOOpJHHAT.

§ 5. TopM3OHTHLIE KOOpPAMHATLI CBETHA

Kak yKe 0ObLIO CKa3aHO, MOJOXKEHHe TOUKH Ha cdepe ompenensiercs
nepecedeHHeM JBYX KOODAHHATHHIX KpyroB. [losoxeHHe e KOOpJH-
HaTHOTO KPyra MOKa3blBaeT COOTBETCTBYIOIIHH yToa WJIH AYLY, OTCUH-
THIBaeMble OT OCHOBHBIX, WJH HAYaJbHBIX, IOCKOCTEH (KPYroB).

B ropu3oHTHOH CHCTeME KOODAMHAT 3a OCHOBHBIE KPYrd IPHHATH
UCTUHHbLL 20pU3OHT U mepuduarn Habawodareas, a KOOPAUHATH, I[OKa-
3bIBAIOlHe TOJOMKEHHe CBETHJ IO OTHONIEHUIO K HAyaJbHBIM Kpyram,
IIOJIYYHJIH Ha3BaHHe a3HMYT W BbicoTa (puc. 12).

12



Adumyr csetura (A)— 310 chepuueckuit yroa npu 3eHHTE, 3aKJIO-
geHHBIH MeX1y MepuiMaHOM HalJiofaTe/s H BePTHKA/JIOM  CBeTHJA.
H3MmepseTcss a3sUMyT COOTBETCTBYMOUIEH AYrod MCTHHHOrO TOPH30HTa,
HauMHas ¢ Mepuauana HaG/IoLaTe] s M KOHYUAs BEPTHKAJIOM CBETHJA.
Hanpumep, nas 3Be3sl C asumyTt — 3710 ayra NK.

H3o6paxenue asuMyToB B Buje yT Gojee yaobno. B mopexoaHo#
ACTPOHOMHH NMPHMEHSAIOT TPH cN0co6a U3MEPEHUst a3HMYTOB, 3aBHCAILHE
OT Hayajia OTCYeTa M HANPaBJEHUsA H3MEPEHHs.

Moaykpyeosoii azumytr (An) u3MepsieTcsi OT MOJYHOUHOH 4aCTH Me-
puanaHa Habmognatess, T. €. oT N Wid S 10 Ayre HCTHHHOTO TOPH3OHTA

B cropony E unn W 1o Beprukasa cetuna. [lepsas 6yksa HauMeHOBa-
HHS TOJYKPYTOBOTO a3WMyTa BCErja OAMHAKOBA C HAHMEHOBAHHEM IIH-
poOTH HaGJI0faTessi, BTOpasg — 3aBHCHT OT TOrO, Ha KaKO#l IOJIOBHHE
cepbl HAXOUTCS CBeTHJIO. BelMunHa MoJIyKpyroBOro asuMyTa MOXKeT
usmensatocsd B npepenax or 0 mo [80° u  3anuceiBaercss Tak: Ap=
=NI105°E, nau A,=105°NE. ITonykpyroBoil asuMyT NpHUMeHsieTCs IIPH
Pa3JHYHBIX criocobax pellleHHs cHepHuUecKUX TPEYrOJbHUKOB H B HEKO-
TOPBIX CelHaJbHBIX TabaUIaX.

Yergeprrnod asumyr (As) u3MmepseTcs mo Jyre rOpH30HTZ OT TOUEK
N uau S B cropony E wan W po Beptukajia ceetHia. Ero BejuuyuHa
MOXeT 3akjaiouaTthes B npenenax ot 0 go 90°. 10T cuer corsaacyercs
Pa3OHBKON KapTYLIKK KOMIIACa MO YETBEPTAM, YTO HAIIO OTPaKeHHe
# B cnocoGe ero 3anucu. Tak, y cBetuna C 6yner A;=75°SE.

UcTBepTHOH a3UMYT NPUMEHAETCS IPU PEIIeHNH 3a4aU ONpe/eNeHus
MeCcTa U MONpaBKY KoMMaca.

Kpyeosod asumyr (Ayp) U3MepsieTcs MO Ayre HCTHHHOTO FOPH30OHTA
Bcerga ot Touku N B cropoHy E 0 BepTukana cBetusa. Beauuuna ero
3akJjogaercsa B npegenax ot 0 no 360°, nosToMy HAHMEHOBaHHE NMHCATh
Her HeoOxopumoctd. Hanpumep, nas 3se3aw C 3amumeM: Agxp=105°
KpyroBoit asuMyT coBmajaer co CYETOM MCTHHHBIX NEJIEHrOB B HaBH-
rauuu ¥ pasOHBKOA KAPTYLIKH COBPEMEHHBIX KomnacoB. OH INHPOKO
IpUMeHsIeTCs B BONIPOCAaX OnpeAesieHUsT MONPAaBKH KOMHIAca.

B npaxTtuueckoit acTpoHoMuu :

BO3HHKaeT HeOOXOLHMOCTL NepeBo-
JAHTb a3HMYT H3 OJHOTO CYET4 B
JApYToH, 0COBEHHO YacTO — U3 [o-
JYKPYTrOBOTO M YETBEPTHOrO B KpY-
T'OBOH.

Taxk, g5 38e3bl C nosyunm: Ag=
~=NI25°W; A4=55"SW; Ayp=235°.
Ananoruuno mnoayyaeM 3HaueHHs
a3uMyTa, NpUBe/leHHLe B Tabad. 1.

Pye.  12. TopH3OHTHBIE  KOOPAHHATH
CBETHJ
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Ta6auua 1}

Hangoiomame 2 A, o
S 37° NW S 123° W 303°
N 28° SE N 152° E 152°
S 46° SW S 46° W 226°

Boicora cserusa (h)-— 310 yroa mpu HeHTpe cdepbl MexAy NJOC-
KOCTBbIO HCTHHHOFO IOPH30HTA M HanpaBJeHHEM Ha CBeTHJ0. Bricora
H3MepsieTCs1 COOTBETCTBYIOLICH AYrOf BePTHKaja CBETHJA OT TOPH30HTA
10 MecTa cBetusa. Hanpumep, y 38e3apl C h=2L KOC=UKC.

Ecan cBeTHNIO HaXONUTCS Haj FOPU3OHTOM, €ro BHICOTA CYHTAETCs
OJIOKATENbHOH (3HAK «+» OOBIYHO He MULIETCA), & NOJ FOPH30OHTOM —
orpunatenbHoll. OTpHLATENBHYIO BBICOTY HA3LIBAIOT CHUdMCeHuem. Tak,
ceeTH0 B uMeer — h=wKB. BricoTa MOXeT HMEeTh BEJIHUHHY B IIpe-
neaax or 0 po #90°

Ecau csetusio pacnosiaraetcss Ha MepHAMaHe HaOII04ATel]s, €ro
BBICOTY Ha3blBAIOT Mepuouonasvroti (H) ¥ NpUNHCHBAIOT el HAHMCHO-
BaHHe TOH TOUYKH TOPH3OHTA, HaJ KOTODOH HAXOAHUTCA CBETHJO, T. €.
N uau S. Tak, aaa ssesan C; H=60°S, nns seesant Co 6yaer H=25"H.

WHorpa BMecTo BEICOTHI NMPUMEHSIETCS Ayra BepTHKajda OT 3eHHTa
10 MecTta cBetuaa (B mpefenaax or 0 no 180°), KoTopas HasbiBaerca
BeHUTHBLAL paccToarues n obosHauaerca 2. Hampumep, y 3e3 sl C 2=
=wzC.

Hasa ceetus, naxoasiuuxca Ha MepHAHaHe HabJaI0LaTe s, 9TO0 KOOP-
ZMHATA HAa3bIBAETCS MEPUOUOHAALHBIMN 3EHUTHOLIM PACCTOSHUeM L, ee
HaHMeHOBaHWe MPHHHMAIOT MPOTHBOIMOJOKHBM HauMeHOBaHHO H. Bol-
COTa W 3EHHTHOE PacCTOAHUE, B TOM UUC/AE H MepPUAHOHA/bHBIE, AOMOJ-
ua10T Apyr apyra go 90°: A=90°—z wan 2=90°—h; H=90°—Z nau
Z=90°—H.

B stux ¢opMyasax Halo YyYHTHIBaTh 3HAaKH KOOpPAMHAT. Tak, A’as
spe3finl C h=050° nan z=90—50=40° nnsa sseansl B noayuum h=
=—20° a z=90—(—20) =110°.

AnajiornyHo, HO C yYeTOM HaMMeHOBaHu#, ajis 3Be3asl C  Gyviem
uMeTb H=60°S n Z=30°N. ['opU30HTHBIE KOOPANHATH JETrKO HaXOUAT-
csi yTeM HaOJIo[eHHii NpY NOMOINM CeKCTaHa (BBHICOTA) WM KOMTaca
(asumyT). OnHako h M A H3MEHSIOTCS C TEUEHHEM BPEMEHH, a TaKxKe
NP W3MEHEHHU NojoXeHns Habawogatens va 3emse. ChaefoBaTenbHo,
TOPH3OHTHBIE KOODAHHATHl ONpPENe/SIOT TOJOXKEHHE CBETHAA TOJbKO
AJst aHHOYO MecTa W MOMEHTa.

§ 6. DxBaropmarnbHbie KOOpAMHATHI CBETHA

ITepBas 3kBaTOpMaabHas cucTeMa KoopaMHat. OCHOBHbBIE, HJH Ha-
YaJbHBE, KPYTH B 3TON cucTeMe — HebecHolll aksarop U mepuduan Ha-
6alodarens, a TMPUHATHE CEPHYECKHe KOOPAMHATHl — YaCOBOH YToJ K
CKJOHeBHe (puc. 13).
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acosoti yzoa cserusa (t) —

»T0 <depuuechuii yrosa npu HOBHI-
JIeHHOM [0JII0Ce MHpa MexAay Io-
JYAeHHON YacTblo MepHAMaHa Ha-
Galofaress ¥ MePUAHAHOM CBRTH-
Ja. YacoBble yriibl U3MepsIIOTCS MO
Jyre HeDecHOro 3KBaTopa -— oT TOU-
KM Q, pacnoJsioxeHHOH Ha NOJYeH-
HOW wacTu MepujuaHa Habawonare-
28, B cTopoHy Touek W u E. s
spe3anl €, Hanpumep, (w=
=uQWQ'D, unu tg=wQD.

YacoBoifi yroJ, KOTOPHI OTCYH-
ThIBAeTCSl B CTOPOHY ToukH W, Mo-
xKeT HMeTbh BeanuuHy ot 0 po 360°
8 Ha3bIBAETCH 8ECTOBbLM WM 066LK- Puc 13, DkBaTopHAJbHEE KOOPALNATIE
HoseHHoim. Takofi cueT 4acoBHIX yT- CBETH
JIOB Halllesl IpPUMEeHeH#e NPH COCTaB-
JleHuH Tabaul,  Mopckoro acrpoHomuueckoro exerofHuka (MAE),
fIOCKOJIbKY OH COOTBETCTBYeT HANpaBJIEHHIO CYTOUHOTO JBHKEHHSI CBe-
-ruji, CaMo Ha3BaHHe «4acoBOH yroga» BuIGpaHO He CJAy4aliHO: BECTOBHI
4acoBO yros M3MeHseTCS B TEUEHHE CYTOK MPONOPLHMOHAJILHO BpeMe-
#Hu (xoay uacoB). [lpu peweHnn cdepHuecKHX TPEYrONbHHUKOB, YIJIbI
KOTOPHIX He JOJKHBL ObITh GoJsee 180°, onepupyoT ¢ 4acoOBLIMH yria-
MH, He NpeBLILAIORINMH N0 BejuuuHe 180° u WMEIIHMH HaHMeHOBa-
#Husl E nin W, — nx HaswiBaioT npaxrtuteckumu. Ilostomy obuiuno ec-
Ju W-it uacoBoit yroy mnpesbliiaer 180°, ero mnepeBOAST B OCTOBBIH,
KOTODHIHl OTCUNTHIBAETCSA OT TOYKH & B cTopoHy E. B Takux ciayuasx
HaXoJAT JONOJNHeHe BECTOBOTO YacoBoro yraa ao 360° 7. e.

tr=360° — #y. (H

HaunwmeHoBanue BecTOBBIX 4acoBbIX yriioB B MAE He mnpusoaurcs,
80 BO u3bexKaHue NMyTAHHLHl NMPH PEIUEeHUH NPAKTHYECKHUX 3aJa4 PeKo-
MeHjayeTcs Bcerga sanuchiBaTh ero. Tak, ast 3sesgsl C (cMm. puc. 13)
¢=260°W wuan {=100°E.

B pabounx cxeMax PELIEHHS yacTO HAWUMEHOBAaHHE ! MUINYT WHAYe:
$w=260° unu fg=100°

J s KaXKA0ro KOHKPETHOro HabJogatens Ha 3eMmJje 4acoBOH Yroa OTCUHTHIBAIOT
OT MepHAMAaHa, HA KOTOPOM HaXoJuTcsl Habaogartesnb [103TOMY €ro HashIBaiOT MeCT-
#SbIM {y B OTJMYHE OT YACOBOTO YI/ia [PHHBHUCKOrO Habuoaaresst fep.

Ckaonenue ceerusa (6) — 3To yros npu Lentpe chepbl MEXIY IJIOC-
KOCTbIO HeGeCHOro 3KBaTOpa M HamnpaBJaeHHeM Ha cBeTHJ0. Mamepsiercs
CK/IOHEHHe COOTBETCTBYIOIefl Ayrofl MepuaHaHa CBeTH/JA OT 3KBAaTOpa
o MecTa cBeTHaa (uau ero napannenu). Hanpumep (cm. pue. 13), cse-
THI0 C nMeeT = £LDOC=UDC.

Ecau cBeTHIO HAaXOQHTCS B CEBEPHON MOJIOBHHe CQephl, ero CKJIO-
#EHHIO MPUIUCBIBAIOT HAaHMeHOBaHHe N, ecJid B I0XKHON,— S.

-
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BenuuuHa ckioHeHus He Moxer npespuunats 90°N mauw S. lef[ pe-
LIEHHH 33134 MODEXOAHOH aCTPOHOMHMH CKJOHEHHIO HHOTIa MpPUIAIoT
3HaK «+>» HIH «—>». CK/IOHeHHe, 00HOUMEHHOE C IIHPOTOH, CUTAeTCst
NOAOHUTEAbHbIM (+), PA3HOUMEHHOE C IIUPOTOH — OTPULATEAbHOIM
(—).

Ha puc. 13 pas ceBepHO#i mHpoTH Y cBetnaa C umeem: §=>50°N,
uan = +50° y cBetuna C, 6yger $ =20°S unu 6=20°.

BMecTo ckioHeHus uHOrja ynorpefsasieTcd NOJAAPHOE paccToAnMe
A — nyra MepHiHaHa CBeTHJA OT TOBBLIIIEHHOrO TOJOCA IO MECTa CBe-
tuna (A=uPyC pas ceeruna C). Mamepsercd nosisipHoe paccTofHue
B npenesax ot 0 10 180° ¥ HanMeHOBaHHUSA He HMeeT.

CKJIoHEHHe H TOJSIPHOE PAcCTOsIHHe JOMOJHSIOT ApPYr Apyra o Y0%;

8=90"—A wm A=90 —3. (2)

OTH QopMyJIbl ajrebpanyeckue, T. e. TPeOYIOT yueTa 3HAKOB CKJIO-
Hennd. Hanpumep, nasa 3sesasl C;

A=90 —(—3)=90-+20=110".

B npakTHuecKoll aCTPOHOMHH OYeHb YACTO NPHXOAHTCS ONEPHPOBATH
C 4ACOBBIMH yIJIaMH, HMEOIIUMU HEPBOHAUYAJbHO WJIH B IpPOlEcce pac-
YeTOB PasAHuUHbIE BeJHUUHBI U HaumeHoBaHUA. Eciu B npomeky TOYHBIX
pacuerax ty okaxercs Gogbue 360°, or6paceBapTes 360° ¥ ocTaTOK
CHOBa jact tw. Hanpuwmep, t=420°W, torpa {=420--360=60°W.

BaxHo Takxke cBOGOAHO ODHEHTHPOBATLCH B HAHMEHOBAHUSX U 3Ha-
KaxX BeJHYHUHH 9.

Jasi 3akpenyienust pacCMOTPEHHBIX COOTHOIIEHHH NPHBELCM HECKOJIBKO PelleHHBIX
npumepo {=302° W ujau {=>58° E, t=695° W mau {=335° W, wm ¢=25° E.
Has @s nmeem §=25° S, torga unaue 6= +25° das ¢y uveev 6= -—34°, torpa
6=234° S.

Bropas akBatopHaibHas CHCTEMA KOOPAHHAT. B 3Toli cucreme oc-
HOBHBIMY KPYTaMH CJIyKaT HeGeCHbll 3K8ATOP ¥ MepUCLaH TOUKU 8eCeH-
Hezo pasHodencTsus uid Touky OgHa Y , NOJNOXKEHHE KOTOPOH CBSI3AHO
¢ rogoBeIM ABHxKeHHeM Cosnua. MecTo cetuna Ha cdepe B 3TOU cuc-
TeMe IOKa3blBaT JBE KOODAHHATH -— MPAMOE BOCXOXKJAEHHE H CKJIO-
HeHue.

IIpamoe gocxoxdernue o — 3T0 cfepUUYECKUH YroJ IPH TIOJIOCe MHPa
MeXKAy MEepHAHAHOM TOUKH BECEHHEr0 PABHOAEHCTBHS H MEDHAHAHOM
CBeTH/1a, KOTOPHII H3MepsieTcsi Ayro#, HeGeCHOro 3KBaTOpa OT TOUKH
OBHa 10 MepHIHaHa CBeTHJa B CTOPOHY, OGpaTHYIO CYeTy BeCTOBEIX
YacOBBIX yIJIOB, T. €. IPOTHB CYTOYHOTO BpallleHHus chepul. Beanuuna a
usMmepsetcs B npefenaax ot 0 go 360° 6e3 HaMMeHOBaHHs.

Ha puc. 13, rae mMepunuan touku OBHA He nOKa3au, utoOLl He 3a-
TPOMOXKAATh YepTexk, Aas cBeTHa C u Cy uMeeM a= LY D=>50".

Hpyrast kxoopAHHaTa 3TOH CHCTEMB — CKJIOHEHHE § — yIKe PaccMoT-
peHa. Bropas skBaTopHaJbHas cuCTEMa KOOpAHHAT yaoOHA TeM, 4TO
BCJIEJICTBHE CYTOUHOTO JBHXKEHHUS, KaK Mbl YBUAUM jajiee, HH CKJIOHe-
HHe, HH NPSMOE BOCXOXK/EHHe He MeHsIOT CBOMX BeJHYHH.

.
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§ 7. UsobpakeHne HebecHoi chepbl H rpadmueckoe
pelleHHe 3afa4 Ha chepe

H3BecTHO, YTO C epeMeHHOH LUHPOTH MecTa HalJlogaTesast MeHs-
arca o6mas kapTuHa Heba. [Ipu 2TOM MOryT BO3HHKHYTH H HEKOTOpbIE
/#€00EHHOCTH B IBHZKEHHH CBETHJ 1o cepe. [lis uaydenus ykasaHHBIX
_SBIEHHI B C(epHUECKOll aCTPOHOMHH yaobuo npuberatb K uHzobpaxe-
10 HebecHOM cdepbl 1 KOOPAMHATHBIX KPYTOB cBeTHJ. Takoe nocTpoe-
gye MO3BOJSIET OCYLIECTBJIATh NPUOJHAKEHHBIA Hepexo] OT KOOPAHHAT
j@moﬁ CHCTEMBI K APYroi (To4Hee pellieHHe 3TOH 3ajJaud MPOH3BOAHMTCH

JeTolaMu chepUUecKOi TPHTOHOMETPHH).

.» B MopexoJHOH aCTPOHOMHMH NPHMEHSIOTCH [JBa OCHOBHBIX H300pa-
L3eHHs! ChepBl: ¢ YeHTPoM 8 enase HabaodaTessn, WU MeCTHOe u3obpa-
WeHue, U C YeHTPOM 8 YeHTpe 3emau.

* 7 MecrtHoe nzobpaxKeHue cdepbl MOXKHO BHIIONHATb PAa3HBIMH CIOCO-
“6aMn — B 32aBHCHMOCTH OT TOTO, KAKOH KPYr pacrojaraercst B milocKo-
“ CTH PHCYHKA H C KaKOro HamnpasJeHHss MBl BUAHM cepy. 11pu s3TOM BCe
PHCYHKY cdephl ABAAOTCH YCAOBHBIMH H300paxeHUsIMU — MPOCTPAHCT-
BEHHBIMH HJIH [JIOCKHMH.

YacTo OpUMEHAIT MeCTHOe H3o0pa)keHHe cdephl HAa  IJIOCKOCTH
MepupHaua Rabmogatenas (cMm. puc. 9—13). Ha aTux pucynkaXx paHo
APOCTPAHCTBellHOe H306paxeHHe cdepsl, yno6Hoe 1id NpUOIHAKEHHOTO
rpa¢uuecKOro peuieHHs 3aaad 10 HalleCeHHIO CBETHJ Ha cepy # ompe-
JeJIeHHI0 UX KOODJHHAT.

Mecrtroe n306paxkeHHe cdeprl Ha NJIOCKOCTH HeGECHOrO 3KBaTopa

' IIHPOKO HCIIOJIB3YeTCsl IPH PACCMOTPEHHH BOIPOCOB M3MepeHHs BpeMme-
"HH H Oyaer paccMoTpeHo B ril. 6. MecTHoe usoOpazkeHue coepel Ha
HAJOCKOCTH HCTHHHOrO FOPU30HTA NMPHUMEHSIOT PeJKO, H B JaHHOR KHHUIE
3ToT cnocol He paccMaTpuBaercs.

IpoctpancrBennoe uzobpaxenne cdephl C HEHTPOM B LHEHTPE 3E€MJH
YAOOHO AJA HM3yYeHHs CBA3H HeGECHEIX M reorpaHuecKux KOOPAHHAT
H paccMaTpHBaeTcss NpH OBOCHOBAHHH ONpPEJCJEHHS MecTa 10 HabJio-
AEHUAM CBETHUJL. :

HosnakomMuMcesi ¢ MOPSAKOM TMOCTPOeHHsT HeGeCHOH Cdepbl HA MI0C-
KOCTH MepuauaHa Habuiomartess M rpadHueckoro pelieHus 3ajfad Ha
chepe. Jasi sT0ro o6patumcs cHayada K puc. 8 u 9, KOTOpbie MO3BOJSI-
I0T cBA3aTh MeXAYy co0oi HeKoTophle HebGecHble U reorpadHuyeckue Ko-
OPAMHATHL

ITocko/bKy BCe JIMHMM H IJIOCKOCTH Ha pHC. 9, H306paxkaiouieM He-
Gecnylo coepy, cOOTBETCTBEHHO Napas/ielbHbl JHHHAM H IJIOCKOCTSIM
Ha 3emuse (cM. puc. 8), £LQOZ 6yler paBeH lUMPOTe HAGMIOAATENS .
ITOT Ke yros MOXHO paccMaTpPHBATh KakK CKJIOHEHHE TOUKH 3eHHTA
(wQZ). Kpome Toro, ZQOZ=/NOPy Kax yIabl ¢ B3aHMHO neprnex-
AMKYNApHBIMH CTOpOHaMH. yry ke NPy MOMXHO paccMaTpUBaThb Kak
BBICOTY noBHIeHHOTO noJaioca Py. M3 Bcero 3Toro BhITeKaeT 3aBHCH-
MOCTDL

/IpN=Bz=({J. (3)

Beicora nosouuennozo noatoca, uau ckionenue TOUKU 3EHUTA, pas-
Ha wupote mecra nabarodareas

17



Ilpn moctpoenun cdepb Ha
IJIOCKOCTH MepHAHaHa HabJoja-
TeJsl OT PYKH COOJII0AAITCA CJe-
JyiOllHe npaBuja:

MepujanaH HabJawonaresass npo-
BOJMTCS LMPKYJEM, OCTa/bHble
KPHBBIE HAHOCATCS OT PYKH B BH-
Zie 3JLJIUNCOB;

JIMHUH, PACOJIOKEeHHbE BHYT-
pu cheprsl unu Ha Oo6paTHOH ee
CTOpOHe, wu306paxalorcs MyHK-
THPOM;

AYT'd, paBHBIE KOOpJAHHATAM,
HJIH UX JOMNOJIHEHHSIM, OTKJa/bl-
BAIOTCA HA IJ1a3 ¢ TOYHOCTHIO A0
5° ¢ yueToM HX OTHOCHTEJHHOH
BEIHYUHBl H NEPCNeKTHUBHl 4ep-
TeKa;

nocJe0BaTebHOCTh HaHece-
HUS JHHUHA TaKoBa: MepHIHaH
HabJagaTens, oOTBecHasl JUHUS Zn, noJyleHHas JuHds NS, NoBHILeH-
HBIH noJitoc U ock MHpa PyPs, HeGecHH 3KkBaTOp ¢ ToukamMu Q u @,
B pe3yJbTaTe uero o6pasyoics Touku E # W ropusonra;

ecu Touky N NOMECTHTh CIpaBa, flepefl IUIOCKOCTbIO ueprexka Gy-
JleT pacilojiokKeHa BOCTOUHAs yacTh cdepsl, H Ha060OpPOT, HEOOXOAUMOE
pacrnojioKeHue onpejessieTcss N0 HAHMEHOBAHHWIO YETBEPTHOIO a3uMyTa
HJIH IPaKTHYECKOTO 4acCOBOTo yraa,

nocJe HaHECEHHS CBeTHJa Ha cdepy uepe3 Hero HPOBOAHTCA HYXK-
HBIH KOODAMHATHBII KPYr H CHUMAIOTCA HA IJIa3 HCKOMBIE 3HAYeHHS KO-
OpIHHAT.

I'padrueckoe peuleHHe 3a7aun Ha cepe paccMoTpeHo B npumepe 1.

Prc. 14. 3agaya Ha noctpoeHue cheps

Hpumep 1. dano: @=60° N, ropusontsHbie Koopauuato A=120° u h=40°.
TlocTpours cepy, HAHECTH CBETHJIO H ONPEAENHTb €0 IKBATOPHAJbHBHIE KOOPAHHATH
6, tnp, tW.

Pewenue. 1, Crpoum HeGecuyio chepy (puc. 14). ITombimeHHmM HomocoM 6y-
zer Pn, Tak Kak 1Hporta Hopposasi. Toyky N CTaBHM clipaBa, IIOCKOJbKY BTOpast
fykBa yeTBepTHOro asumyta E (A=120°=60° SE) nosxna Haxogutbcs Ha GauKHeR
K HaM moJioBHHe ropusonta. OTkiaajsiBaéM oT TOYKH N BBepx AYry, PaBHYIO @, T. e.
60°, ¥ noayyaem MOBBIIEHHHH MOIOC PN.

2. OrtknaabiBaeM O TOPU3OHTY Ayry asuMyta 120° (MoxHO oT/oXuTh U 60° SE).
IIpu stoM Hajo yuuTEIBATH HCKaXKeHHe AYTr: pacroJoxesHble Giauxe k ToukaM N m,
0COGeHHO, S YYaCTKH TOPH30HTA KaXyTCsi MEHBIUHMH IO BeJnunHe. Yepea okoHedu-
HOCTb CTPEJNKH a3uMyTa NPOBOJHM BePTHKaJ CBETH.14, IO KOTOPOMY BBePX OTKJAaJH-
BaeM AyTy BEIcOTH 40°, U 0TMeuaeM MOJyYyeHHOe IO0J0XKeHHe cBeTHIa B.

3 IlpoBoauMm uepes cBeTwsIO MepHAMAH H Ha HEM CTPEJKOH YKasblBaeM Be/IHUHHY
# HauMeHoBaHHe 0= 20° N. Ot noaydeHHoi Touku Q KO MepHAHaHA CBeTHJA TOKa-
3BIBaEM NPAaKTHYECKHH YacOBOH yro. W, COIJIACHO 3aJaHHUIO, NMEePeBOJHM €Tr0 B BeCTO-
BBl cuer: t~40° E uin 1=2320° W,

[Tpumep 1, cocramieH Ajs caydasi, KOrga AalTcs JBe KOODJIHHATH
O/ HOH U To# ke cucteMsl. [Ipu 3TOM A5 OnpejeneHns NOJNOXKEHHS CBe-
THJAa JOCTATOYHO GBIO MPOBECTH JIHIIb OAHH KOOpAHHATHHIH Kpyr. Ec-
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JIH XKe 3aJarTeCsi KOOPAUHATH JABYX Pa3JHYHBIX CHCTEM, TO HaJlO0 CTPO-

HTb ABa KOOPAMHATHBIX Kpyra, MeCTO CBeTHJ/Ia 6YI[eT Ha HUX TIepece-
YEeHUH,

Sanpaumn AJdsd CaMOCTOSATEJNbHOTIO PeWIEHHA

1. Hano: ¢=30° N; A==320° h=20°. Onpenenuts 6 u ¢.
2. Jlano: 9=60° S; t=75° E; 6=20° N. Onpeneaurs h u A.
3. Hauo: ¢==45° S; A=230° t=65° W. Onpesesuts A u d.

§ 8. MapannakTHueckni TpeyrofnibHUMK CBETHNA

TlocTpouB st JaHHON WIMPOTH HeOecHYIO cdepy U NpoBeas BepTH-
KaJ u Mepuauad cBetusia C (puc. 15), nonyunm cdepuuecKuii Tpeyrofb-
HUK ZPnC, BeplIHHAMU KOTOPOTO SIBJSIOTCS MOBLILIEHHBIH IOJIIOC MUDa
Py, senur "Hadmwoaartess ¢ 1 Mecto ceetusia C. JTOT TPEYrOMbHUK Ha-
3bIBAETCS NAPAAAAKTULECKUM, HIH ROASPHOLIM, TPEYTONBHUKOM CBETHA.
DjieMeHTaMH NapaJaKTHUYECKOTO TPEYroJbHUKA SBJAIOTCA:

yroJ MpH 3€HHTE — a3UMYT NOJYKDPYroBoro cyeta Ay,

YroJl OPH INOJI0Ce — YacOBOH NPAKTUYECKUH YIoJ fnp, OTCUHTHIBAE-
MBI OT MepuAuana JAHHOTO HAGMAI0AATENS, T. €. MECTHRIN;

yTOJ IIpd CBETHJIE, KOTOPHIH Ha3BIBAETCH NAPAAAAKTUUECKUM Y2A0
(¢9) 1 B npakTHKe MOPEXOAHOH aCTPOHOMHH NPHMEHSIETCS PEJLKO;

cropona ZPx — pgonoaxenue wHpoTs a0 90°, 1. e. 90°—q;

cropona PnC — ponoJuenne ckaonenus po 90°, uan moJdspHoe pac-
crosuue A, T. e. 90°—§;

cropona ZC — ponoJsHeHnne BblcoThl 10 90°, WM 3eHHUTHOE paccTosf-
Hue 2, T. e. 90°—*h.

ITapannakTHyeckuil TpPeyroJpHUK CBSI3plBaeT HebecHble KOOPAMHA-
ThI — FOPH3OHTHBIE /1 U A ¥ 3KBaTOpHAaJbHElE 8 U [ — C reorpagHyecKHu-
MU KOOpAHHATAMH HaGmonareas (WMPOTa HPSMO BXOAUT B Napatax-
THYECKHH TpPEYroJbHHUK, a I0JroTa
NOJYyYaeTCsl KOCBEHHO H3 (QOPMYJLI
A=tu—1lrp).

Pewas napannaktuyeckuit Tpe-
YrOAbHKK 10 dopMmynam cdepude-
CKOH TPHTOHOMETPHH, B NpaKTHue-
CKOH 4CTPOHOMHH INOJY4aloT WJIH
pasjefbHO KOOPAMHATHI HalJai07a-
TeJisl, HIH HaxXOAsT ero obcepBOBaH-
Hoe MecTO Ha Kapte. M3 noagpuoro
TPEYroJbHAKA TaKKe BbIUHCISIOT
a3UMYT [Js Da3JIHUHBIX CIIOCOBOB
onpedesieHHsT IONPABKH KoMmaca.
Taxkum oGpasom, Bce OCHOBHbBIE 3a-
Aau¥  MOPEeXOAHOH  acTpoOHOMUHU
MOXKHO pelraTh C INPHUMEHEHHEM

2apaﬂﬂaKTquCKOFO TPEYrosb-  pyc 15 [lapamiaktHueckuii TPeyro.b-
HKa.

HHK CBETHJA
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Fnasa 3

Buamumoe CYyTOUHOE ABMIKEHME CBeTMN

§ 9. O6uwan xapaKTepHCTMKA CYTOYHOrO ABMMKEHMSA cdepsbi
M CONPOBOXAAIOWIME Ero ABNEeHHS

Bce 3B€3/Ibl, HC UBMCHAA OTHOCHTEJABHOI'O B3aUMHOI0 pacnoJioXKeHus,
HenpephIBHO mepeMellarTed 10 HeﬁeCHOMy CBOAY B TCUCHHE CYTOK,
3aHHMasd Ha OAUH H TOT K€ MOMEHT NPHUMEPHO TE 2Ke MeCTa. Boubimun-
CTBO 3B€3J IIpPH 3TOM IMepeMeniaeTcs ¢ E-a Ha W, HEKOTOpbIE XKe (Hesa-
XOJSAIIHE) MOTI'YT B ONpejeseHHBH nepuo) Asurartocs ¢ W-a Ha E.

Ha puc 16 mokasaso cyTounoe mepeMelliehie cospesjiHs Doabmoi Mensenuns,
kotopoe B wmHporax Coserckoro Corosza He 3axogutr HaGaogarenb 3Aech BHAHT
nefGecHblil cBoJ B HanpasJjeunu cesepa N Ha yuactke or nomoxkenuus [/ po moio-

xKenus [ cosBespue nepeMmernaercs ¢ E-a ma W, a na ywacrke [—[/] gaBuraercs c
W-a ua E

®dusuyeckasi MpUYHHA 3TOTO SBJEHUS — BpallleHHe 3eMJH BOKPYT
cBoeft ocu. Onnako B cepuueckolt acTPOHOMHH HeGecHble SIBJICHUS
paccMaTpHBAIOTCA C BHAMMOH CTOPOHBI TaK, KaK OHH HpeACTaBASIOTCA
Habaonarteao. B ganHoM caydae HabJI0faTe 0 KaxeTcsd, YTO Hebec-
Has cdepa co BCeMH HaXOAAIIMMUCS Ha HeHd CBeTHJIaMH BpallaeTcs
BOKpYTr ocH Mupa (puc. 17). D10 NBHIKEHHEe HA3BIBACTCH BUOUMbIM CY-
rouneim dsuncernuem chepot. HanpapieHo cyTouHOE ABHXEHHE MO 44co-
BOI1 CTpeJIKe, eCJIH CMOTPETh Ha c(epy CO CTOPOHBI CEBEPHOrO NoJioca
mupa Px.

Ilpyu cyrounom JBH:KEHWH OTBECHAsl JHMHHUs, FOPDH3OHT M MepHAHaH
Ha6JIofaTeJ st OCTAIOTCS B TeUeHHe CYTOK HEMOJBHXHBEIMH, MOKAa Ha-
6/r01aTe/Ib He MEHSART CBOETO MECTOMOJIOXKEHHUS.

BeaencTBre CyTOYHOTO ABHKEHHS BCe CBeTHJ/A, Bpallasick BMeECTE
co cdepoil, ABUralOTCA NapaanenpHO 5KBATOPY, T. €. M0 HebecHbIM ma-
paJjesisiM, U NMepecekaloT B 3TOM XBHXKEHHH HENOJABHXKHEIA TODH3OHT,
NepBEIH BepTHKAJ M MEPUJHAH HAOJI0LaTe] .

OTMeTHM pa3JHyYHble NOJOXKEHHs, KOTOpble 3aHHMalOT CBETU/IA B Te-
YeHHe CYTOK, M IMOKaXKeM BO3MOXKHBIE CJydYaH PaclO/OXeHUs napaJJe-
Jeft ceetda (cM. puc. 17).

1. PaccmoTpum cBetwsio D, umeromiee ceBepHoe ckiaoHeHHe dp. [lo-
JIOXKEHHUS CBeTHJa B TOYKaX, IAe napaJienb HepecekaeTcss ¢ FOpU30OH-
TOM, HasbiBaeTcs g8ocxodom d u 3axonoM ds. COOTBETCTBYIOIIUE MOMEH-
Tl BPEMEHU HA3BIBAIOT MOMEHTAMU 80CX00a W 3ax00q CBETHJA.

[TosoxKeHus CBETHJ B TOUKAX IepecedeHdsl MepHAHaHa Halgawogate:
Jisl HA3BIBAIOTCA KYAbMUHAyUAMU — sepxHeli d,, KOTOpas OBIBAaeT Ha
HOJYACHHOH YaCTH, U HuxcHed dq — Ha MOJYHOYHOR YyacTH MEpHAHAHA
HabaonaTeas. B BepxXueji Ky/JbMHHAUMHM CBETHJIO HMeeT HaubO/bLIYIO
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BBICOTY, B HHXXHell — HaHMEHbIIYI0. DTO U e€CTh MePHIHOHAJbHBIE BHI-
cotel H (cm. § 5). Ilonoxkenne cBeTusa B TOUKe, Ile €ro mnapasJenb
HepeceKaeTcs ¢ MePBEIM BEPTHKAJIOM, Ha3bIBAETCs IEepeceueHHeM Mep-
BOTO BepTHKaJja.

Ha puc. 17 cBetusnio D nepecekaer E-10 nmoJIOBHHY HEPBOTO BEPTH-
Kana B TOYKe d;, aHa/JorHuHass Toyka Oyaer U Ha W-ii cropoHe cdepnl
(ua puc. 17 He nokasana).

Csertusio D uacth cBoero nyt ddidsds IPOXOAHUT BHILIE TOPU3OHTA
W 0IpH 9TOM BHAUMO HAOJMIOAATENI0, & 4acTb — HHXKe ropusontTa dsd.d
H He BUAMMO.

2. PaccMoTpHM ABHKEHHe CBeTHJsIa B, HMEIOIIET0 ceBepHOe CKJIOHe-

.. Hue 8p. Ero napaJienp LeJIHKOM pacloJiOKeHa Bbllle ropu3oHTa. Ta-
KHe CBeTH/a He HMEKOT TOYEK BOCXOZA M 3aX0[a M Ha3BIBAIOTCS He3aq

~ x00awumy. Huxuas KynibMUHAUMSA b, HEe3aXOASIIAX CBETHJ TPOUCXO-

_ aut Haj ropusoHToM. Ha puc. 17 BugHO, uTO cBeTuwsio B mpu JaHHOM
BeJIHUMHE CKJIOHEHHs § He IepecekaeT MEepPBHIH BepTHKAJI.

3. Paccmorpum mapandenb cBeTHJa F, MMeEIONIEro 10XKHOe CKJOHe-
HHe Or. Ero mapa/senp He NOCTHTaeT rOPH30HTA JaXKe B MOMEHT BepX-
Hell KyJbMHHAIHH 2, CleI0BATeNbHO, 3TO CBETHJO Hesocxodauice W He

" BUAMMOE 1JISl TaHHOIO HAaGMIOATENs.

Pasnuuusi B CyTOYHOM [BHIKEHHH CBETHJ CBfi3aHBl C UYHCJIEHHBIMH
COOTHOILUEHUSAMH CKJIOHCHHS CBeTH/Ja & U LIMPOTHl MecTa HabJjmojpare-
A .

YcaoBue Bocxoga u 3axoma. Ha puc. 18 nso6paxena cdepa, crnpoek-
THPOBAaHHAsA Ha MJOCKOCTb MepHuAHaHa HabJawoaaTess; Takoe H306paxe-

' HHe MOJIYYHTCH, eC/AH NOCMOTPeTh Ha HPeJBIAYIIMi pHc. 17 TOYHO ¢ Ha-
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-Puc 16, Cyrounoe mnepememenwe co- Puc 17. BuHAHMOe CYTOUHOE [BHIKEHHEe
3Be3aus Boabmo#t Measeaunn CBETHJI
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npasyennst E. Ilpu 2TOM HCTHHHBIA TOPH3OHT, KBATOP H MapaJliei
H300pa3saTcs NPsSMBIMU JHHHAMH.

[Tapansens cetuna D Gyner pacnojaraTbCst 4aCTHYHO BBIILE TODH-
30HTa, YACTHYHO — HHXKe, JlJist 53TOro CBETHJA MOJYUHM YCJOBHE fepe-
ceyenust ropusonta: wQ'ds<<UQ'N, 1. e. 6p<<90°—¢. To ke cooTHO-
LIeHHe CpaBeAJuBo U s cBetuaa C, 1. e. 8¢<90°—¢.

CaenoBaresibHO, O6LIUM YCJAOBHEM BOCXOAA H 3aX0ja fBJASCTCH He-
PaBEHCTBO

3 < 90° — 9. (4)

Jas cBeTHna B, HMEIOIIEro ceBepHOE CKJIOHEHHE H HE3aXOsIlero,
uMeeM 85>90°—¢, a AJsT HEBOCXO/SIILErO CBeTHaa F, y KOTOPOTO 10XK-
HOE CKJOHEeHHe, NOJAY4IHM OF > 90°—e.

CaenoBaresnbHo, pu 6>>90°—¢ 1 0OJHOMMEHHOM ¢ WHPOTOH CBETHJICG
He 3axonuT. Ecan xe §>90° 0 pa3HOMMEHHO ¢ UIMPOTOH, CBETHJIO HE
BOCXOAHT M HEBUIUMO B AaHHOMH wiupoTe. Hanpumep, B wnpore Jlenin-
rpaga (@=60°N) spesna Bera npu §=38"N sBaserca Hezaxonsulel,
TaK Kak 0 <90°—qy, a sBesna Kamonyc npu §=>53°S HeBuauMa, NO-
CKOJIbKY 05>90°—¢,,.

Ha puc. 18 samrrpuxoBanHble yuacTKH IOKa3bIBAlOT, TAe pacrnosa-
ralTesl napaJdenu NoAo6HBIX cBeTud. B wacrHoctH, cBeTHsOo (F Kaca-
eTcsl TOPH3OHTA B TOYKE S B MOMeNT CBOeH BepxHedl KyJAbMHHAILIH
(Touka g,), Tak Kak y Hero ds=90°—qn.

Ycnosne nepecederus NePBOro BEPTHKaNA W NPOXOMAEHHE CERETHIAAMH YerBepTeik
ropusonra. [lepseifi BePTIhAT Iepecekan1 MapajiiedH TOJILKO TeX CBerua  (cu
pue 18), y KOTOpPHIX CK/OHEHhe Melblie WHPOTH Hal.10JaTejis HE3aBHCIMO OT Hau-
menosanusn Tak, ceetmso D, umeiollee cepepHoe cKjoHeHHe Op <@, nepecekaer mHep-
Bulfl BepTHhal. CeeTusao B uMeer 8z > M He HepecekaeT NMEPBLIH BePTHKAJ.

Ha npaxThke BCcTpeuaercs JHllb HEOGXOAMMOCTb PACCMOTPEHHs! YCJIOBUSI repe-
CeyeHHs] HaJATODH3OHTHOH 4YacTH TNepBoro BepTHKasa (auuus EZ uHa puc 18) 3ro
ycaoBHe cobarofaercs, ecan 8<<¢ npu & u ¢ oxHoumenunnix, Hanpumep, Couauue B
CeBePHBIX IUHpOTax ¢ 23 ceHTsA0pst no 12 MapTa He mepecekaeT I[ePBBbI BepTHKA.,
T4K KaK B 3TOT NEPHOL HMeEeT IOKHOE CKJAOHEHHE.

CmeTtnsia, yIOBJETBOPSIOLIHE YCJOBHIO IePeCeyeHHs HaAMOPH3OHTHON YacTH mNep-
BOro BEpPTHKaJa, B TeyeHHE CYTOK ObIBAIOT BO BCEX YETBEPTAX TIOPH3OHTA, HANpHMep
ceetnino D (eM puc. 17)

CeeTnJa, He Nepecekaloliie NePBHIH BepTHKaJ BEIE FOPHU30HTd, MOTYT paciioga-
raThCsl JIHLIb B JABYX YeTBEPTAX FOPH30HTA, NepBas 6yKBa HaUMEHOBAHHS KOTOPHIX
04HHAKOBA C HaMMEHOBaHHEeM CKJOHeHHs Tak, cBeTHI0 B 3a cyTKU ObldeT JHllbL B
NE u NW-ii yeTBeprax. .

YciaoBue npoxoxaenus uepe3 3eHMT. Uepes 3eHUT NpPOXOAAT CBETHJA, MMEIOUINE
CKJIOHEHHe, PaBHOe IMPOTE ¥ OAHOMMEHHOe ¢ Hel, T. e. 6=0¢ u oxHoumenno. Hanpu-
mep (cM. puc. 18), cBeTmio C B MOMEHT BepxHell KyJbMHHALHH C2 NPOXORHT uepes
3€HHT, TaK Kak y Hero 6N =@N.

Bce pasofpannble yc/I0BHS fBJSIOTCS HE3aBUCHUMBIMH. B wacTHOCTH, Henb3s ne-
JlaTh BBIBOJ, UTO BCEe He3aXOJsfllHe CBETHJa OAIOBPEMEHHO JOJIXKHBI PaCCMATPHBATHLCH
Kak He Iepecekaiollve NepBHH Beprukaa (Ha puc 17 w 18 Tak noaydaerca aJs
csetuaa B) lTlosromy, onpefedsis BO3MOXKHOCTb COOJIIOJZEHHST KaxKAOTO YCJIOBUS, HAKO
paccMaTpHBATh KOHKDETHblE COOTHOWeEHHs O ¥ ¢ AJs JAHHOTO CBETHJAA M JaHHOH
HIHPOTH

yHCHeHI/Ie O6H1HX HpHHHHHOB CyTOqHOTO ABH2KEHUYA CBETHJI HUMeEeT
60JIblLIO€ 3Hayclive. B 3TOM IIOMOTraIor HpI/I6JII/I}KeHHbIe 3ajadld Ha C(;oe-
pe, KOTOpaH CTpOI/ITCH 06bllIHI:IM HyTeM Ha IVIOCKOCTH MCpHAHMaHa Ha-
Gaopatedns.
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. > 18 Pasauunpie sigeuns p cytodHoM  Puc 19 3amaua Ha cdepe ¢ snemeHTa-
IBHIKEHUI MH CyTOUHOTO JBHXKeHHS

Mpumep 2. IMocTpouts cdepy maa ¢==60° N, nanectu mapamtean cserun B i D
M OIpeje/HThb:
oaa csetnia B (6=45° N) seauunun H B BepxHeit © HHXHeH Ky/JAbMHHAUMAX
u { na E-m Beprukane;
aas ceetusia D (6=10° S) Bennuuny H B BepxHeit KyJbMHHAUHH H a3HMYTH
B0OCXOAA H 3aX0[a
Pewenue Crpoum cdepy (cM nopsipok mocrpoeunst B § 7) Touky N pacnosnaraem
<cnpaea (puc. 19), uro6p E 611 obpaiied k HaM 3aTeM HaHOCHM MapaniefH 0GOHX
CBeTHJ1, AJsl 4ero orkJaagbiBaeM wQdy=10° u wQb,=45°. 3aMeuaeM 1monyTHO, 4YTO
BOCXOJ] M 3aX0h 6yxer Toabko y csetmaa D (§<90°—@), csetnio B — Hezaxoxsilee
{6x>90°—@n). OTMeuaem TOUKM BOcxoZa d H 3axojla ds, MepeceueHHe I[€PBOTC
BepTukana by, BepxHux by, d; M HuXKHel KynbMmuHauuwn b, OnpenensieM jaaa cae-
Tuia B:
Hy=uSQ+ wQby=(90°—¢) + = 30°4+45°=75° §;
Hp=UNPnx—UPnb;=p—A=60°—45°=15° N,
WIH Hy=vwQby—uQ'N=06—(90°—g¢) =15° N;
tneps aep-rzﬁf)c E=295" W
Hana ceeruna D:
Hy=0uSQ=0Qdy=(90°—¢)—5=20° S;

Apocx =70° SE=N 110° E=110°% Azax=70° SW=N 110° W=250°.

§ 10. XapaKrep MameHeHMs HeBecHbIX KOOPAMHAT
BCNeACTBHE CYTOYHOTO ABMMKEHMS

H3meHeHne aKBaTOPHANbHBIX KOOPAMHAT. Bpamenue 3emin, KOTO-
poe siBaAsfeTcs (U3NYECKOH NPUUYHHON BHAUMOIO CYTOYHOrO ABHXKEHH:
CBETHJ, AJiS UeJedl MOPEXOLHOH acCTPOHOMHH MOXKHO CUUTATh pPaBHO-
MepHbiM. IToaToMy u nmepemenienne HeGecHOro MepHiHaHa Ji6G0Oro cBe-
TH/Ia 32 OJAMHAKOBble HPOMEXYTKH BpeMeHH oauHaxkoBo. [lTosoxenue
MepHAHaHa ONlpejelisieTCs BeJIMYMHOH 4acoOBOro yIJa, a HampaBJeHHe
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ero JABHKEHHA COBNafaeT C Ha-
npasJjeHueM cueta W-X 4acoBBIX
yraoB. 3Haunt, W-ii 4acosoifl
yroj am6oro cBeTusaa BCJIEICT-
BHe CYTOYHOIO IBHKEHHs Herpe-
PBIBHO U PABHOMEPHO yBeHUHBA-
ercs ot 0 jgo 360°

Ha puc. 20 usmenenue W-ro
4acoBOro yraa cretuaa C oyier

At ==t,—1,.

CyTOuHOE JBHIKEHHE Iipouc-
XOAUT MO NapajeasM, AJs Ko-
TOPLIX YIJIOBOE OTCTOSIHUHE OT 3K-
Baropa, T. e. §, — BeJUUUHA 0O-
Puc 20 Mavenenue xoopaunat Bcieacraue  CTOHHHAS. [TostomMy cKJOHEHHE

CYTOUHOTO JBHIKEHHS CBETHJ IIPH UX CYTOYHOM ABHIKE-
HHWH He J0JKHO H3MeHaThes. Tak,
st Beex nogaoxkeHuii csermaa Ci, Co, C3 CKAOHEHHE NOCTOAHHO: Sconst.

Touka 'y, OT KOTOPOil OTKJIAABIBAETCS NPSIMOe BOCXOXKJEHHe, Kak
Obt cBsI3aHa co cepoil H IBMIKETCS B TeUeHHe CYTOK BMECTe C Hell U ¢
TOH 2Ke yIJOBOH cKopocThlo. CJe0BaTeNbHO, HA BeJAUYHHY NPSIMOTO
BOCXOXK/IEHHsl CYTOYHOE JBHXKEHHe He OKas3blpaeT BausHUs. Tak, nias
HoJoxeHHd cBetuaa Cy 0 Cy BeJAHUNHA ¢ OJHHAKOBA (Uconst)-

M3meneHne FOPH3OHTHBLIX KOOPAMHAT. [IpH pacCMOTPCHHH 3TOTO BO-
npoca OyaeM NPUHIKAMaTb, 4TO H3MEHEHNe YyacoBOro yraa Af npoucxomuT
IPONOPIHOLANBHO U3MEHEHUIO BpeMcHU AT, TOCKOMBKY yiKe ObLIO CKa-
3aHO O PABHOMEPHOCTH W3MEHEHHd [ B TeUEHHE CYTOK.

Hamenernue soicoror. CBerujia C B CYTOUHOM [ABUIKEHHH NEPEMECTH-
Jgock u3 Toukd C; B Touky C,, NPH 3TOM €0 BHICOTA U3MEHHJIACH OT Ay
Ko he. Ecau mposectu agbmykautapar C,K, T0 npupaiiesHue BbCO™*
MOKHO ONPEeAeNUuTh Kak Ah=Hhy—h,.

HsmeneHne BHICOTH B TeueHUe CYTOK HepaBHOMEpHO. AHajuTHYe:
CKHM NyTeM ObLTH IOJYYEHH CJe/yIOUiue BEIBOABI"

BbICOTA H3MeHsieTCs ObICTpee BCero OkOJO | BepTHKaAJA, T. €. KOria
asuMyT 6ausok K 90° uau 270°;

Puc 21 OcoBennocth CyTOMHOro JBHXKEHHsI Ha 3kBatope (a), B NPOMEXYTOUHOM
wHpote (6) u Ha noJnoce (8)
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OKOJIO KyJbMHHALMH H3MEHEHHe BBICOTH Al HanMeHbllee

T[IpakTHUECKH BeJHUUHY AA MOKHO onpeneats no 1aba. 17 MT—75.

Hamenenue asumyra. Usmenenne asumyra AA=A,—A, B Teuenne
CYTOK TakiKe HepaBHOMEpPHO:

ObICTPEE BCErO a3MMYT H3MEeHAeTCH BOJH3H KyJAbMHHALMIL

HauMeHblIasi BeJuunHa AA HabuiogaeTcss NpH a3uMyTax, OJIH3KHX
K 90° 1 270°, T. e. oKOJIO | BepTHKaJa.

s saxoxaenua AA npumensietcs taba. 18 MT—75.

OcoGeHHOCTH CYTOYHOrO JBHIKEHMSI B Pa3HBIX WIMPOTax. Ilo/I0XKeHHe CYTOUHOH
napaJesn MeHsIeTCsl NIPH llepeMeHe WIHPOTH Mecta Habmopareas Ha puc 21 BuAHO,
Kah OpH [epeMelleHHH HabJuwiaTtesNss OT KBAaTOpa A0 IOKHOrO NOJIOCA NOCTENEHHO
YMeHBIIAeTCS! HAKJAOH Napajiesell K ropU3onTy

Ecan ¢=0° (puc 21, a), napaaseny nepleHAHKYJsPHBI TOPH3OHTY H JEJATCA
uM nomosaM [103TOMY BCe CBETHAZ BOCXOAST M 3aXOART, TaK Kak 8<90°, wo um
O/IHO He NepeceKaeT MepBOTO BEPTHKANA, TOJLKO CBETHNO, HMeiollee §=0°, mBuiKercs
[0 NepBOMY BePTHKAJY, KOTODHIH COBMafZaeT C 3KBATOPOM BHICOTH H3MEHSIOTCS
3ech ouenb GBICTPO y TOPH30HTA, HO a3HMYTH BOJIH3H BOCXOA4 H 3aXOA2 TIOYTH He
H3MEHSIOTCS, TaK KakK CBeTHJa NOJHHMAIOTCS HJM OINYyCKaloTCH NPAKTHYECKH BEPTH-
kanbHo HaoGopor, okoao KyJAbMuHauuil M3MeHeHHe a3UMYyTOB 3HAYUTENBHOE, a BHICO-
THl MOYTH HE MEHSOTCH,* MOCKOJbKY CBETHJIA JABHXKYTCA IPAKTHUYECKH [apaJsiesbHO
TOPH3OHTY

B npomexyrounoft mupore (cM puc 21, 6 aaa ¢=30° S) mapassend HakJIOHe-
HH k TOPH30HTY Ha yioa 90°—g u HabmonaloTcs Bce pasoOpaHEbie B NpelblAyIieM
naparpade ABIeHHs

Has nabmonateas Ha noaioce npu ¢=90° (puc 21, 8) NOBHIIEHHHH NOJAKOC
COBNAJaeT ¢ 3CHUTOM, TOPHUBOHT -— C IKBATOPOM, (apasule]H — C albMYKAHTapaTaMH
CpeTHJ1a JABHIKYTCH (DAKTHUECKH [apaJuie/ibHO TOPH30HTY, [03TOMY BBICOTa /i Beerxa
paBHa CKJIOHeHHIO O, CBETWJ/ia, HMEIOIHe CKJIOHEHHEe Pa3HOMMEeHHOe C IMPOTOH, HeBH-
auvel Her Bocxoga u 3axofa cserua J[uas sabmogartenss Ha HOJIOCE OTCYTCTBYET
Mepuanan Habmonarteas, nepseit pepinkaa u toukn N, E, S, W ropusonra Bcee
HaTpaBJienusa C IOXKHOTO mosoca 6yayl Ha N, a ¢ cepepuoro —Ha S Ismenenne
a3uMyTa B TeyeHHe CyTOK 3A€Ch PABHOMEPHO M NpPOUOPHHOHA/IbHO BPEMEHH, 2 BHICO-
Ta He MeHseTcs

Fnasa 4

«

Buaumoe rogoeoe gsmxenme ConHuya

§ 11. O6ocHoBaHHe M XapaKTep rofjOBOro ABMIKeHHS
Connua

B XVI Bexe Hurosait KonepHUK BHIIBHHYJ U0 O TOM, YTO 3eMJS
¥ BCe [JIaHeTHl IepeMmelialpoTcs B npoctpanctse Bokpyr Cosnina. Bonee
TOYHBIE 3aKOHDLI TAKOTo JABHUKeHHA paspadoran Morann Kemmep. Kpart-
KOe H3JI0XKeHHe 3THX 3aKOHOB caelyoilee (puc. 22).

1. Bce maHeTHl ABUTAIOTCS 10 OpO6HTAM, HMEIOMHM (HOPMY 3JJHICA,
B OJIHOM U3 (POKYCOB KoTOporo naxoautcst Coange. Bamxaimas Kk Cosn-
llzb Touka opbutnl [1” HasplBaeTcs nepueeauil, camasi ynanenHas A —
agheruil.
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2. 3a paBHble NPOMEXYTKH BPEMEeHU DpfiMasi, COeHHAIOWAs Naane-
Ty ¢ ConHLEeM (ee Ha3bIBAIOT PAAHYC-BEKTOP), OMHCHIBAET PaBHBIE 110~
majgH.

CJleficTBHe 3TOTO 3aKOHA: IJIAHETBHl ABHKYTCS HEPABHOMEPHO, Ha
6an3kux Kk Co/HUY oTpe3kax opOUuTH b;b» JBUKEHHE NPOHCXOAUT OLICT-
pee, ueM Ha OT/JaJIeHHBIX y4acTKax bsbg.

3. KBagpatst BpeMeH obpalileHns nuaHeT BOKpyr CO/IHLIA OTHOCATCSE
KakK KyObl HX CpeJHHX paccTosiHui oT CoJHIA.

TpeTuii 3aK0H nokasbiBaet, 4to Gojee O6aH3kue K COJHIY MAAHETHE
JABHKYTCA OblCcTpee, yeM GoJjiee pajekue.

ITo 3akonam Kennepa npoHCXOAUT TaKXe ABHMKEHHE HCKYCCTBEHHBIX
HebecHBIX Tes (cnyTHuKOB 3emau uau CosHLa), nepeMellaioUIHXCAd B
KOCMOCe MNOJ AeHCTBHEM TOJbLKO CHJI HHEDLHH, T. €. C BBIKJIOUEHHBIMK
apuratedsmMu. C NMOMOWIBIO 3THX 3aKOHOB XOPOINO OOBSCHSITCS 0OCO-
6eHHOCTH rogoBoro ABmKeH:s CoaHna.

[ToctpouM HebecHyw cdepy 60apIOTO pajuyca, B3siB 3a ee HEHTP
Coannne (puc. 23). Ilokasausl uetbipe nosnoxenus 3eman [, 11, 111, IV
H OyTh €e IBHXKEHHs 3a T'OJ — 3JJHIC, KOTOPHIl Ha3kBAIOT 3eMHOIL 0P~
6uroil. CorsiacHo nepBomy 3akony Kensepa, CosiHue 6yjeT pacnonoxe-
HO B OJHOM H3 (POKYCOB 3TOrO 3JJIHIICA.

Ecau nabaogarens OyfeT NmMoc/ieJoBaTeAbHO U3 Pa3HBIX NMOJOMXKEHHUIR
B TeyeHHe rojga HaOmwonate gBuxenune CosHua no HebecHol cdepe, Te
eMy OyaeT Kasartbcs, uto CoqHie mepeMelnaetcst no GOJbIIOMY KPVTy,
NOJIyuHBlIeMy Ha3BaHue 3xAuntuxu. Caefl0BaTeNbHO, SKJIUNTHKA 00Opa-
3yeTcst OT NepeceyeHusd IVIOCKOCTH 3eMHOHN OpOUTHI ¢ HeOeCHOH chepoii.

Tak xax och 3eM/iH HAKJOHEHA K IJIOCKOCTH €€ OPGHTHL Ha HOCTOSIH-
HbIH yroJ 66°33’, ocb SKIHATHKH 06pa3yeT ¢ HeGeCHBIM 3KBAaTOPOM YTroJX
e=23°27".

Braumbiii nyTe ConHua MO SKAMITHKE 3a TOJ NPOXOAUT uepe3 ABEHAAlaTh CO-
3pe3auii Puibpl £, Ona V' , Tensua 5, Banssenos I, Paka 69 , JIsBa 3 .
Hesu NP, Becop L2 , Ckopnuona M , Crpessua L , Kosepora & , Bojoses ww
B npeaenax aToro fosica, Ha3BaHHOTO elle B APEBHOCTH MOsicoM 30AHaKa, ABHIKYTCSE
TakxKe JIyHa u GonplaHCTBO iaHeT COJIHEUHOH CHCTEMBL.

Puc. 22 3axkoun Kensepa

—_—

Puc 23 O6mbacHenne rogoBoro asuxe-
vus CosHua
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Ha ocHoBauuu Bcero 3toro
MOXMHO cJeJaTh BBIBOJ, YTO KpPO-
Me cyTouHoro ABuxeHus CoJsH-
e uMeeT elle M cobCTBeHioe
LBHUKEHHE MO cdepe ¢ TOoA0BbIM
TIePHOAOM, KOTOpO€ Ha3bBAWOT
sudumsiy eodogeim OsuncerHuem
Coanya.

Hro6Bl NONAYYUTHL BUAUMBLH TO-
JoBofi nyth CoJHLla (ero acrpo-
HOMHYECKHH 3HaK ©O) Ha cdepe,
JOCTATOYHO ONpeleNnTh @ @ H
35 Ha Kaxanii aeHb. Paccmort-
puMm jpixkeHHe CoJHIla 11O 32K-
JHUITHKE Ha OTAEJbHOM UYepTeiKe Puc 24. JxaunTHKa H TOYKH Ha Helt
(puc. 24).

Hekotopele mosoxkennss CosiHIA Ha SKJHUNTHKE NOJNYUHJIH OcoOble
Ha3BaHHsI U 0G03HAYEHUS: TOYKA BECEHHEe20 PagHOo0eHcTsus — Y (3HaK
OBua), rouka ocennezo pasHodencrsus — {1 (3Hax BecoB), TOuKa
AeTHe2o coanyectoanus — [ unu Q) (3vak Paka), rouka 3umne2o coax-
uectosHusi — [} unn € (3Hak Kosepora).

Hanpasaenue rogosoro aBuxkeHuss CoJgHua (0003HAueHO ABOHHOH
CTPeJIKOll HA puc. 24) TPOTHBOMONOKHO CYTOUHOMY (0603HAUEHO OAH-
HapHOH CTPEaKOH).

Huamerp MM’ nepnespukyJ/isper MIOCKOCTH K/JIUITHKH U Ha3blBa-
€TCS OCbI0 dKAUNTUKU, a Toukd M w M’ — noarmocanu sxauntuku (M —
CeBepHBI, M’ — 0XKHBI).

[Tockonbky mnoasblii ofopor o akaunTuke CoJHILE coBepuiaer 3a -
©OJHUH TOJ, T. €. NpubAU3UTENBbHO 32 365 CYTOK, TO 32 CYTKH OHO IIPOXO-
JUT npuMepHo 1°, npuueM BeJHYHHA 5Ta HENOCTOSHHA.

IKJIHUNTHKA JeJHTCS 9KBATOPOM Nonoaam, noatomy CoJiHie nojaroaa
HMeeT CeBepHOe CKJOHeHHe Sy (YHacTOK Y /==)n M0arofa — ixKHOe
3 (1Y), .

B ueThipex CBOHX 0COGHIX MOJOXKEHUAX HA 3KAUNTHKe COMHLE HMeeT
3HaYeHHs CKJOHEHHS & M NPAMOTO BOCXOXKIEHHS «, INPHBEIeHHLle B
Taba. 2.

Xapakrtep uameHeHus1 KoopanHat CoJiHUA BCJeACTBHE FOA0BOr0O JBH-
KeHua. TTockobky 3emast nepemeriaercs Bokpyr CosiHlla HepaBHOMeD-
HO, Kaxylleecsi TogoBoe jBixeHrne CoJHIA NO SKJAHNTHKE MPOHUCXOLHT
TOXKe ¢ MepeMeHHOH CKOPOCThIO.

Ta6bauma 2

Hara Touka 3KAMUTHKH 83 “@
21 mapra Becennero paBHOAEHCTBHSA 0 0°
22 uious JleTHero COMHUECTOSAHHUSA 235 N 90
23 cenrabps OcenHero paBHOJEHCTBHA 0 180
22 nexabps 3HMHero COJIHIECTOSHHS 235 S 270
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CyToyHOe H3MeHeHHe MpAMOro BocxoxieHHsi COJHIA OKasbiBaeTcs
B npefenax ot 54 g0 66’ — ocpeanenno 1°. CyTounoe H3MeHEHHE CKJIO-
HeHHst KoJsebjercs or 0 go 24/, unu npubauxkenso: 0,4° — B MepBHK
Mecsii L0 U TmocJje paBHoAeHcTBHi, 0,3°— BO BTOpOH Mecdl A0 H HOcJje
paBHogeHcTBHit U 0,1°— B mepBHI Mecsill 10 U MOC/IE COJHIIECTOSTHHUM.
YKkazanHble BeJTHYHHBI NO3BOJSIOT NPUONHSHTENBHO HAXOAUTD O () H

@ Ha HYXHYIO AaTy.

Npumep 3. Onpeaenuts NpUGIHKEHHO (S@ o yHa 5/X1

Pewenue Bauxkafiwas pata 23/1X

23/1X 6@ 0° £70) 180°
Ho 23/X A16® 0,4°X30=12 At 1°xX42=42°
Ho 5/XI A26® 0,3°X 12=3,6°
5/XI(‘5® 15,6 Soc@ 222

§ 12. O6wme u yacTHble sBneHMs, 06ycnoBneHHbIe
rofloBbiM ABMKeHHem ConHua

CoBMeCTHOe CYTOYHOe U TOAOBOe ABMkKeHHe (CoOJHIlA, KOTOpPOE Mbl
HafJa0gaeM B TeYeHHEe Toja, NMPOUCXOAHUT ciaeAywunM ob6pasoMm. Ecau
CJIOKHTb TeOMETPHUYECKH Irof0BOe (M0 3KJIMITHKE) M CYTOYHOe (MO ma-
paJijiesisiM BOKPYT OCH MHpa) JIBHKeHHS, TO o0liee BUIMMOE JBHIKeHHE
Cosnna n3obpasurcs cnupadaplo (puc. 25). MaMepeHnus noxasasu, 4to
NPOMEKYTKHU MEXKAY BUTKAMH STOH CNUPaJH, T. €. CYTOUHBLIE N3MEHEHHS
cknonennss Connua Adcy, MO Mepe YAQJEHHs OT SKBATOPa MOCTENEHHO

YMEHbIIAWTCS.

KpafiHoio ceBepHyI0 napaajesnb, Ha3blBaeMyl0 Tponuxom Paxa
(xpyr aa;), Coanue omnucoiBaet 22 uioHs mpu §=23°27'N, kpaiiHioo
I0XKHYIO napaJsnenab — Tponukx Koszepoea (xpyr bb;)—22 nexkabps mpu
6=23°27'S.

B Teyenne cytok Toukn Y H £ , quHHaS L U BECb KPYI 3KJHUM-
THKH BMecTte ¢ CoJHIEM coBepwa®®dT oAuH obopor ocw Mupa FnPs.
B Teuenne roa npomosKUTENLHOCTL HpeGbiBanns CosHIla HAX FOPU30H-
TOM H HOJ IODU3OHTOM HEOpepHIBHO H3MeHsiercs, a 21 mapra u 23 ceH-
Ta6ps, korga CoJHue ABuxerTcs no sksatopy (§=0°), neHbp paBeH
Houd. Tak nOSBHINCH HA3BAHUA TOYEK PaBHOJEHCTBHUIL.

Jletom Mepupnonanphas Bricota CoJHIa H () sHaunTe/bHO OOJblle,

yeM 3umoit. Kpome TOro, jerom mpu OfHOHMEHHBIX @ H 8y OOabLias

yacTb napaJieneir CosHUA pacrnojgaraeTcs Hajl rOPU30OHTOM, 3UMOH IIpH
@ 1 8 Pa3HOMMEHHBIX — MOJA ropu3oHToM. IloaToMy B 0obLIeM MPOAOJI-
JKHTEJIbHOCTh JIHSI B JIeTHHE MeCsIbl MPEBLIIAET NPOLOJKHUTENbHOCTh
HOYH; 3UMOH XKe JJHHHEEe HOYb.
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Puc 25 CosMectsoe cyrtounoe u ro- Puc 26 OcoGensocrn apmxenns CoJHra
noBoe ABHKeHHe CosHUa Ha 5KBaTOpE

B JeTtHHii nepHox (mapasienn @;a) yroi najeHns Jaydedt CosHua
Ha MOBEPXHOCTh 3€MJIH, YaCTh KOTOPOi H3o0paxKeHa MJIOCKOCTbIO HCTHH-
HOTO TOPU30HTA, Besauk. [TosTomy 3emis, a OT Hee W HHXKHHE CJIOH aT-
Moc(eps HarpeBalTCs HHTEHCHBHO.

B 3uMHH#I nepHoj CONHEYHBle JYUH HAZalT Ha 3eMJI0 MOA MasjbiM
yriaoMm (mapaadenab bih) u ciaaGo HarpeBaiOT NOBEPXHOCTb  3€MHOIO
mapa # OKpYXKaloUuii ee BO3AYX. DTHM [JIaBHEIM 006pasoM OODLACHS-
eTcsl HabawojgaeMass B GOibIIMHCTBE pafOHOB 3eMJH CMeHa BpEeMEH
roza,

Oco6eHHocTu cyTouHoro apuxenus Coanua B pasauunex mupoTax. Ilpm cyrou-
HOM JBUXKEHHH XapaKTep acTPOHOMHYECKHX SBJEHHH, CONPOBOXAAWIMIMX JABHKEHHE
CBETHJI, 32BHCHT OT COOTHOLIEHHs MEXAy IIHPOTOH MeCcTa H CKJIOHEHHS CBeTHJa (CM.
§9

Tak kak ck/onende ConHua uaMensercst B npefeaax ot 23,5° N mo 23,5° S, To
B PA3HBIX WIHPOTAX B TeUeHHe TOAA ero CYTOUHHH NyTh (OPHGJMMKEHHO Hapaliielb)
pacroJiaraercss IO pasHoMy B pesysabrate HsMmeHsietcsi Bhicota CoJsHIA Ha TOT Xe
4ac KaXK/AbiX CYTOK M CBS3aHHBIH C HEIO yroJ NajeHHsl COJHEYHBIX JyuyeH Ha NMOBepX-
HOCTb 3eMJIH, a CJIe0BaTeJbHO, H KOJMYECTBO TEIJIOBOH 3HEPTHH, NOJydaeMoN 3eMHOH
MOBEPXHOCTBIO H IPWJEraloluMH CJI0siMH aTMocdepsl [lo ykasaHHBIM NpAYHHAM CY-
I1eCcTBYIOIlee NOHSTHE KJAHMATHYECKMX NOSCOB OCHOBAHO Ha OCOOEHHOCTAX TIOLOBOTO
aBuxennss ColHIA B PasiMyHBIX LIHPOTAX

Tponuueckuid nosc oxpaThiBaer pafions, rae ConHile MOXKET NPOXOANTH 4epes
TOUKy 3eHura, T e OuBsaer § =¢q [loatovy reorpaduueckuMy rpaHHlaMu TPOMU-

4ecKoro mnosica sIBASOTCS Napasienu 23°27° N u S, KoTOpble Ha3HBAWTCA CeBEPHLLM
H 1O0CHBIM TPORUKAMU

Ymepennvti nosc BxmodaeT pafionnl Ha 3emje B wuporax ot 23°27° po
66033 N u S, T e OT TPONUMKOB 10 noaspswvix kpyeos 3pech CoJiHie eXeIHEBHO
BOCXOJHNT ¥ 3aXOJHT, HO HE NIPOXOAHT UEpe3 3EeHUT

Honapueui noac (9>66°33’) xapakTepeH TeM, YTO 3/ech OBIBAIOT MEPHOAHI,
korga CoJiHHe He BOCXOJHT WJIH He 3aXOJHUT

Kpaiinue napaanean Cosuna jaiotr Ha cdepe nosica, OrpaHHUCHHHE IIpeflesbHbI-
MH 3HAYEHUSMH 6® =23°27" N u S D10 no3sojseT BHACHHTb OCOOEHHOCTH JBH-

xkeHus Conyula B TeueHHe roja A.1s JoGoi# 1MHPOTH
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Prc. 27. Ocobennocrn nsuxkenus Coun- Puc. 28 Ocobennoctu asuxends CoJnH-
Ia B TPOTHYECKOM INOsice Ila B YMEPEHHOM Nosce

Ha sxsarope (puc. 26) pce napassenn CoJiHma OensiTcs FOPH3OHTOM IIOMOJAM,
3HAYMT 31eChb ACHb BCerAa paBeH HOYM B 1HHM DaBHONEHCTBHMH, Koraa 6® =(°

»

CosHue ABMXKeETCS 1O IKBAaTOPY, COBNAJAAIOLIEMY C NEPBEIM BEPTHKAJIOM. B MoaneHb

CosiHue TPOXOJHT Yepe3 3e¢HHT. B [HH COMHUECTOSHUI MapaieisiMi SBASIOTCH TPO-

oy (0 o ==23°27’), npu 31OM MepHAHOHAJIbHEE BBHICOTBI H .. =66°33', T. e. Hau-
® : ®

MeHblIne.

B rponuneckom nosace (puc. 27) ConHue MOKeT NPOXOAUTb B NOJIAEHb uepes 3e-
HHT, KOTAA 6® =¢. V3ameHseTcs, HO HE3HAYHTEJbHO NPOAOJKHUTENBHOCTh AHA B Te-

weHue roxa. [pu & ® <@ CoJiHlle NepeceKaeT NMepBbIil BEPTHKAJL

B ymepennom nosce (puc. 28)
CoJiHlIle Bcerjia BOCXOAHT H 3aXOJHMI,
NPOAOMKUTEPHOCTh AHS U HOYM H3Me-
HAETCA 3HAUUTENbHO. HUepe3 serut CoJH-
e He MPOXOAHT.

B noasprom nosce (puc. 29) Boa-
MOXKHO nHabmiojaTh Hesaxozasuiee CosH-
ue, WK NoaspHblil geHb (korga 6 ® =

>90°—@ ¥ OAHOWMEHHO), H HEBOCXO-
Isilee, HJAH NogspHas Houb (8 () =

=90°—@ ¥ PAa3HOHMEHHO).

Jast wabmaiopareneffi Ha IOJIOCax
NOJIAPHBIA AeHb M HOYb AAATCA 1O NOJ-
roAa, MeXJy AaTaMH PABHOAEHCTBIH.

Pacnonoxenne mnapasienesi CoJH-
Ua B TeyeHHe roja, T. €. HX YroJ ¢ ro-
PH30HTOM, OGBSICHAIOT KJAHMATHYECKHE
0cOBEHHOCTH B TeX WJIH HHHIX Tosicax.
Taxk, yroa najeuns Jayueit CosHua ua
NOBEPXHOCTh 3eMJH Ha 3JKBaTope ro-
Puc 29. Ocobensoctn aBHxerus CoJH- pa3jio GoJbllie, YeM B YMEPEHHOM IOf-

1a B TOJISIPHOM HoOsiCe ce H, TeM oJiee, B TOJISPHOM.
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Fnasa 5

CobcrBeHHOe ABMKeHHe JlyHbl M NNaHeT

§ 13. O6ocHoBaHHe M xapakTep cO6CTBEHHOro ABHIKEHHS

JyHbi

Jlyna, mopo6Ho CosHny, mepeMentaercd cpead 3Be3A. KysnbpmuHa-
nun JIyHel 00 OoTHOWIEHHIO K 3Be3AaM M COJIHIY eXeCyTOYHO 3amasibl-
BawoT. M3aMensiioTcs TakiKe a3uUMyTHl BOCXOJAa H 3axojAa JIyHBl H BesH-
YHMHbl ee MEPHAHMOHANBHOH BEHICOTH. Bce 32TO MPHBOAHT K MBICAH, YTO:
Jlyna Takxe uMeeT cBoe COGCTBEHHOE ABHIKEHHeE, MIPUYHHA KOTOPOTO —
¢daxTHyeCKOe ABHKEHHe ee N0 OpOUTe BOKPYT 3eMJIH.

Ha puc. 30 nokasana aeifictButespnas opbura JIyHel npu ee Bpa-
IEHHH BOKDPYr 3eMJiH (BHYTPEHHHI 3JJIHNC 41849243041). B Touke
nepures n CKOPOCTb JABHxKeHHs JIyHH 10 BTOpPOMY 3akoHy Kemnjepa
HauboJbiIass, B MOMEHT HPOXOXK/IeHHsl alores @ — HauMeHbIIas. bBIIo-
3aMeueHo, YTO IJIOCKOCTh OPOHUTHI JIYHB H3MeHSET CBOE MOJOXKEHHe,
coBepuIas CA0XKHbIEe KoJieGanus.

[TocTpous Hebechyio cdepy, npuHuMas ee UEHTP B ueHTpe 3emian 3
H NMPOAOJIKAS NJIOCKOCTb AefcTBUTENbHON opbuth JIYHE 0 mepeceue-
HHSL CO cohepoit, nonyuum sudumyro opbury Jyner JILAJ JI5I1J1.

It IpOCTOTH paccMOTPUM COGCTBEHHOe [BUXKeHHe JIYHB 1o BH-
AMMOJ opOuTe Ha HeGecHO# cdepe, MOCTPOSHHON U3 NEHTPA 3eMJIH, HOx
6e3 n300paxenns JelcTBHTeNbHOH Op6uUTH JIYHBI U 3eMHOro mapa
(Ha puc. 30 HeGecHbIH 3KBAaTOp JIMIUb HaMeueH OKoJIo ToueK  u Q).

Puc. 30. O6bscuenne co6CTBEHHOTO Prc. 31. Buaumas op6ura Jlyuu
JABHKeHHS JIyHbl
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Hanecst wa 10T HOBBII ueprTe (puc. 31) »KBATOp, IKJIUNTHKY H
BHUMYI0 Op6UTY JIyHBI, ITOCKOCTh KOTOPOK JUISl HATJSAHOCTH 3alUTPH-
XOBaHa, NOJIYYHM [BE TOUKH, HA3BAHHBIE LYHKHOIMU Y3AAMU:

~2 — gocxodauud, rae Jlyna nepexoadT uepes 3KJAUNTUKY, IPUOAH-
XKadch K CeBEPHOMY HOJIOCY MHUpa;
5 — Rucxo0awui, rae JIlyHa nmepeXomUT IKJIHNTHKY, ABHIAsiCh K

I0KHOMY T0JIIOCY MHpA,

Hanpassienue coGcTBeHHOrO ABHKeHUA JIyHBl Takoe ke, Kak y
Connna. Tlosoxenue op6HTH JIYHEL B MpocTpaHCTBE MeHsieTCs, MO3TO-
My YroJi MeXKAy JAYHHOI OpPOHTON U 3KJINNTHKOH TakKe U3MEHSETCS U B
cperHeM paBed 5°08’; nuuus y3joB 5)(S WOBOpauHBaeTCA B CTOPOHY
CYTOYHOTrO BpallileHHsa cephl mpumepHo Ha 19,3° B ron, coepmas moJ-
Hblit o6opoT 3a 18,6 roaa.

3a cyTku JlyHa nmpoxout B coGCTBEHHOM JBMXKEHHH IO OpOHTE IO
OTHOIIEHHIO K 3Be3mam 13,2°) a mo otHoweHuo x Coaunny — 12,2°. 310
NPHBOAUT K TOMY, UTO BOCXOJ, KYJIbMHHAIMS ¥ 3aX0j JIyHB NPOHCXO-
JAT [03XKe 110 OTHOUIEHWIO K 3Be3faM Ha 53 MUH, a N0 OTHOIUIEHHIO K
ConHiy — Ha 49 muH. OTcioga Jerko onpelLesuTh MPOALOIKHTENbHOCTD
IIOJTHOTO oéopOTac Jlyuu no opGute. ITo oTHOIIEHHIO K 3Be3gaM 3TOT
HOepHoj paBeH %:27 cyT 7 y 32 MuH (okpyrJaeHHo 27,32*%) u Ha3H-
BaeTCsl 36e30HbLM, U cudepuueckum, mecayem. AHaSOTHUHBI MePHOL

o

=29 cyr 12 v 44 mun (29,53%) —

360
1o oTHoIeHHI0 K CoJHLy paBeH 5 2

AYHHBLL, M cunoOuueckul, mecay.
Haunbosbliee BO3MOXKHOe 3HAUEHHe CKJAOHEHHS JIYHBI GLIBAET, KO-
Tla BOCXOJASILHA y3eJ <) COBIAjaeT ¢ TOYKOH BECEHHEro PaBHOICHCT-

BUs Y, TOT4a 82”:8—}—1':28 35'N uau S.

CloxHHH xapakrep ABWXKeHHst JIyHb 10 opOuTte ¥ KOJeOaHHS UHC/ICHHBIX BeAH-
YHH, XapaKTePH3YIOUHX 3TO ABHKeHHe, OOBACHAETCS B TEOPETHYECKOH aCTPOHOMHH
MHOTHMH ITIDUYHHAMH, IJIaBHBIE H3 KOTODBIX: B3aumosneficTBHe cHJ Tarotenus JIyHbl,
Seman u CodHsa, pasiuyHOe PACHOJOKEHHE B MHDOBOM npocrpasctse opbut Jlyum
# 3eMJiH, HenpaBHJbHas (OPMa 3eMHOTO H JIYHHOTO Ted.

§ 14. dbasbl JlyHsl. Bospact JlyHsl

Jlyna cBetuT oTpaxeHuelM csetoM CoJHLA H, 3aHHMAas pas3JuyHbLIC
MOJIOXKEHUST OTHOCUTENbHO 3emMan H CoJHua, A48 3eMHOro HabJjlonare-
Jisi ¥MeeT pas3HBfi BUJL, WJIH, KAaK TOBOPAT, HAXOAUTCA B  PasdiuYHBIX
¢asax.

Ha puc. 32 mo BHeulHell OKPY:KHOCTH HaHeCeHBb! 8 NOCJAELOBATE]b-
HBpIX NOJOXKeHHH JIyHBl Ha opbute, a psiaoMm, OJuxe K 3emae,— BUJ
JIyHBl, Kak OH MNpejacTaBjsieTcs HaGJ101aTesi0 € IOBEPXOCTH 3eMJIH,
pacrnosaralonieMycs B KaxA0M clydae B BepTHKaJje JIyHml.

Hexkortoprie dasst JIyHe nosyuuau ocofble Ha3BAHUA:

JI\ — Hosoaynue, 3eMHON Habaogareas JIyHBI He BHAMT, TakK Kak
CousHlle ocBellaeT 0GpPaTHYIO ee CTOPOHY;
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JI; — nepsas uersepTs, JlyHa
BHIHA KaK NOJYAMUCK, OOpalleHHbIH
BBINIYKJOCTHIO BIPABO AJS 38MHOTO
HabJuroaartens;

J s — noanoayrue, HabnoaeTcs
sech JYHHBIH JHCK, OCBellaeMBIi

)
" qeﬁ%@pmbg
0 (%) @'

Hanpabnenue ryved Corrnya

Coannem; flonsanynue Hoboryrue
llpcaednas
J, — nocaeOHAf  uereepTs, C //EO wermseoms @)1,
BeMal BULeH noayauck JIyHel, 06 . D '
PAILEHHBI  BBHIIYKJAOCTLIO  BJICBO. 77

EERSEERER RSN R RN

@ a3l HOBOAYHUS JIi U NTOJTHOAY-
HHS /5 HA3LBAIOTCH TAaKIKE CU3U-
euasmu, Gaspl neprofl JI3 ¥ nocien-
ueli JI; yeTBepTEl — Keadparypamu. Puc. 32. Dasul JIyuu
STH TEPMHUHBl NPUMEHAIT B TEOPUH
NPUJAKWBOB: B MEPHOJ CH3Uruil Haubojee MHTEHCHBHO BLIPA’KEHBI (IPH-
JIMBO-OT/JMBHBIE SIBJCHHA, B NEPUOJ KBaJpaTyp — HalMeHee HHTEH-
CHUBHO.

[Moaunaa cMena ¢a3 JIyHB NPOHCXOAUT 34 OMMH CHHOAHYECKHH Me-
can (29,5 uau mpumepHo 30%), MO3TOMY MPOAOJKHUTENBHOCTb OJHOM
yeTBEPTH pPaBHA NMPHUMEpHO 7,5 CyT.

TIpoMeXYTOK BpPeMEHH OT HOBOJYHHA A0 AanHOK dasbl JIyHbl Ha-
seiBaetcs 6ospacrom Jlyusl B . B MAE Bospact JIyH®l gaetcs ¢ TO4-
HOCThIO 10 0,1% Tam e yKasbiBAIOTCH MOMEHTHI H AAThl HACTyMJIEHUS
yeThipeX TJaBHBIX (a3 JIynwer (cM. § 32).

C TtounocTbio o 1—2 cyt Bo3pact JlyHbl MOXKHO ONpeieNaTb IO

dopmyae
BD =+ Ne+J, )
rae 1 — para;

M — HoMep Mecsia B ToOAy;
JI — 3MIHpPUYECKOe «AYHHOE» YHC/IO, KOTOpoe Ha Oamxaiiuine roael Oyjer uMerh
3HaueHHs, NPHBEeJEHHEE B Taba. 3. ‘

Has ueneil MOpexXoAHO# ACTPOHOMMH AOCTATOYHO 3aMOMHUTL UHCIO
JI Ha pauuHuii rof uau npuGaBUTHL K 3HaveHHio JI mpomwioro roga 11
¢yT. (304 B TaKHX pacyerax oTOpACHBAIOTCA).

Bospacr JIyHBl HeOGXOAUMO 3HATL UPH DEIUCHHH HEKOTOPHIX 3ajad
[0 pacueTy MPUIHBO-OTJIMBHBIX SIBJEHUH.

Npumep 4. Onpetenuts Bo3pacrt, a3y u Bui Jiynsl Ha 15 mrons 1986 r.
Peuwenue.

B} =15+6+16=372 (or6GpaceiBaeM 30%)=7 cyT.
Paza Jlyuw — neppas uersepTh, BAL JIyHB — ).

Ta6anua 3

Tox ‘ 1984 l 1985 ' 1986 ‘ 1987 ' 1988 ' 1989 1990
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Tpumep 5. PaccuuraTh naTel cuaurdél B Mapre 1985 r.
Pewenue, Cusurun GBIBAIOT, Korpa BD=0 nau 153, OnpenensieM HOBOJYHHE

B JaHHOM Mecsle:
0 (umn 30)=[+3+16; J=30—8=22/111. Bropas cusurus (noaHOJYyHHE)
6nl1a Ha 15 cyt pasblie, T. e. 22/111—152="7/I11.

Bosee Touno mogoGHEe 3amaud MOXKHO PellaTh MO AaHIBIM O BO3-
pacre Jlyuel B MAE (cum. § 32).

CoBmectnass BepxHfAs KyJbMuHauusi Cosanma u JIynel B moJjeHb HabJaioiaercs
TOrza, KOrZa OHH DAacNoJaraloTcs Ha OJHOM MepuiHaHe, T. e. B HOBOJyHHe JI; (cM.
puc. 32). IlpuMepHo uepes 7,5 zamasjpsiBanue JIyHbl 1O OTHOeHHIO K CosHLy co-
craBur 0,89X7,5"~ 6% uim 90° no cdepe. 3Hayur, B TnepBoi uerBeptu Jlyua JI3
KyJbMHHHpYeT uepe3 6% mocse CoJmpa (BedepoM) H HalJl0laTbh ee MOXKHO C IIOJY-
AHS 10 noayroud. B mosnosnynne JIs Bepxusst Ky/apMHHauust JIyebl OyzeT yepe3 [2%
(180°) nocse xyabmuHauuz CoJHLE, T. €. B IIOJHOYb, W BHAHA JlyHa ¢ Beyepa HO
yrpa. B nocaenueit yerseptH JI; JlyHa kysabmunupyer uepes 187 mocse Co.anua, T. e.
YTPOM, a BHAHA Ha cepe ¢ NMOJYHOUH A0 HOJYIHS.

IlpumepHo B mepBoil uerBepTH JIyHY yno6Ho Habamwo1aTs OLHOBpe-
MeHHO ¢ CoJIHIIEM BedepoM, NpUueM Yyroa Mexxiay HHMH Oansok k 90°.
B mnocaenneii detrBeptn Jlyna u CoJsiHue BHIHBL yTPOM TaKXKe C pas-
HOCTBIO a3UMYTOB, Gau3koH K 90°. DTH nepuofrl (B cymme 6—7 aHel
KaXJA0ro Mecsla) yAOOHBI [JIfi DelleHHs 3afaud ONpeleJIeHUs MecTa
no copMecTHBIM HabawoAenusam Coanna u JIyno.

§ 15. CoberBeHHOR ABMKEHME RNareT

Boxpyr Connna ofpawamorcs naarerst (OT IpedecKoro cjaosa pla-
netes — Gayxjawpuias 3Be3na)-— wapoobpasHble HeOecHble Tesaa, CBe-
TAIHeCs] OTpaxkeHHBIM cBeToM CojiHna. OpOuTHl IJaHeT B COOTBETCT-
BHU C 3akOHaMu Kemjepa npejctaBisioT coBoil 3/HICH C pas3jHIHONR
CTENEeHbI0 CXKATHA U HeOOIbIIUMH HAaKJOHAMH K IJIOCKOCTH 3€MHOI Op-
6uTtH. IlostoMy Ha HebecHON cdepe BHAMMBIE NYTH ABHIKEHHUH IJAHET,
kpoMe IlnyToHa, pacnosaraotes BOAU3H SKAUINTUKH, B NOsAce 304HaKa.

IMosnaxoMumcst ¢ 0COGEHHOCTSMH COGCTBEHHOrO ABHIKEHHS TJaHeT
Ha BCIOOMOTaTenbHO# HebecHOH cdepe, KOTOPOE COOTBETCTBYeT HX BHU-
JHUMOMY IepeMellleHHio Ha HeOeCHOM CBOJE.

IlnaHeTr!, OPOGUTHL KOTOPHIX PACHOAATAIOTCS BHYTPH 3€MHOH, Ha3bl-
BatoTest nuscnunuy. Croaa otHocsites Mepkypuit n Benepa. Bee ocrads-
HbIC TJIaHeThl HA3BIBAIOTCS BEPXHUMU: Mapc, IOnurep, CatypHr, YpaH,
Henrtysn, ITayros.

PasinyHble yacTHbe MOJOXKEHHUS MJ1aHeT OTHOCHTENbHO 3eMJd (acT-
poromuueckuil 3HaK & ) u CosiHla nokasaHel Ha puc. 33.

Jlasl HIDKHUX NJIaHeT BBIAEJSIOT: HUdiCHee coeduHexle — NoJoxkKe:
HHe TJiaHeTHl B Touke C; Mexay 3emseil u CodnHleM; 6epxuee coedu-
Hetue — moJoxKeHNe mianeThl B Touke C» 3a CoOJHUEM; 3.40H2AUUA —
[NOJIOXKEHHS MJIaHeTH B TOUKaXx J; U J2, B KOTOPHIX OHA HMeeT HauboJib-
1ee yrJaoBoe oTcrosinne oT CosHua.

JJst BepxXHUX IJIaHeT HMeeM: 8epxHee coelurenHue — MoJIoXKeHHe
miaaHeTs B Touke C3 3a CONMHIEM; nPOTUBOCTOARIE — TIOJNOXKeHHE MJIa-
HeTHl B ToyKe [I, Torga 3eMJst HAXOAUTCA MeXKAY miaHeToil H ConaHIeM.
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Takum o6pasoM, BepxHHE
nJaHeTH Ha cepe MOTYT yAa-
aaTtbes ot CosHLa Ha J11060i
yroJ B npenenax or 0 no 180°
HAHZKHEE — TOJBKO Ha MaKCH-
MaJIbHBIH yToJl, COOTBETCTBYIO-
UM J0HTaluK; 11 Mepky-
pusi He Gosee 29°, nia Bene-
pu 48°. TlosTOMy HHXKHHE N1a-
HEeTH MeHee IMOAXOAAT AJs Ha-
GaiofeHuil, ueM BepxHue. Be-
Hepa BHJHMA JIUIb B TeUCHHE
HEeCKOJIbKHX 1acoB HOCJe 3aX0-
Ja uiau nepef socxoaom CoJH-
1ua, Mepkypuil BooOule 10OYTH
Bcerja TepsieTcs B COJIHEYHBIX
Jyqax.

Bepxuue njiaHeTh HEBHAM-

MBI, KOrga HaxoAsaTcCsa BGJIM3U 7

c¢Boux coenunenuit (3a Coun-

LeM), a OKOJO TpPOTHBOCTOS- Puc. 33. Pasnuunble NOJMOXKEHHs TIaHET
HuH UX MOXKHO Hab/MI0AaTh BCIO

HOYb.,

CobcTBeHHOE [BHKEHHE NJAaHeT Ha HebecHO! cdepe BechbMa CJIOK-
0, YTO OOYCJOBJIEHO Pa3/HUMeM B CKOPOCTH IBHXKEHHS HX CaMHX H
3emad o CBOHM opOUTaM, a TakxkKe pasHHLEH B yrje HaKJOHA H aKe-
IleHTPHUCHTETaX OPOHT.

HeBoopyxenneim rmiasom c¢ 3eman moryt Ha6amogatecsi Benepa
(acrponomuueckuir 3nak @ ), Onurep (% ), Mapc( &) u Carypn
{ #). Ux xoopuunatel #, & u a upusogarca B MAE. 9tu nnauers
HCHOObL3YIOTCA Ul PEIleHHst 3aJay CYAOBOXKIEHHS M Ha3blBAIOTCA TMO-
3TOMY HABUSAUUOHHBIMU.

CaMasi sipKasi U3 HABUTALMOHHBIX TJIaHET — BeHepa — wacTo BHAHA
YTPOM HJIH BeuepoM, OCTa/bHBE IVIaHETH MOTYT OBITh BHIMMEHI B pas-
Hble yachl Houd. BoJsee ciaaboie miaanersl CaTypH W Mapc He BuUAHH
TOJILKO OKOJIO CBOEro BEPXHEro coeiuHeHHUs. J[aHHEE 0 BUAKMOCTH NJa-
Her npusBoastes 8 MAE.

§ 16. MameHeHle KOOpAMHAT 3B€3J M €ro NPMUYMHbLI

Tak kak 3Be3ibl He BXOAST B COJMHEUHYIO CHCTEMY M pPacnoJaralor-
Cs1 Ha OrpPOMHEIX PaCCTOSTHHAX OT 3eMJH, He A0JIKHO OblIo 6bl HaGJIIo-
JaTbCcst UX 3aMETHOrO COOCTBEHHOrO ABUXKeHHd 1O chepe. OgHako Toy-
Hble H3MepeHHs, cleJaHHBle B TeUeHHe MJIHTEJbHBIX NPOMEXKYTKOB
BpeMeHH, MOKA3aJH, 4YTO 3KBATOPHAJIbHBEIE KOODAHHATEL 3BE3M o H § BCce
e MeIJIEHHO U3MEHSAIOTCH.

Onna u3 mpuYHH TaKOro SIBJIEHUS — 0Co60e IBHXKEHHE MOJICOB MH-
Pa BOKPYr MOJIOCOB 3KJIHMNTHKH U COOTBETCTBYIOIlee H3MEHEHHE II0JIO-
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JKeHHus HeOeCHOTO 3KBaTopa,
IJIOCKOCTL KOTOPOr'Q BCerjga oc-
TAeTCsl TNEePNeHAUKYJSAPHOH OCK
MHpA.

Ha puc. 34 nokasanbl BHew-
HHE TNPOSIBJEHHS 3TOTrO JABHKE-
HHs, T[OJYYHBLIEro Ha3paHue
npeyeccuy (OT JATHHCKOIO CJIO-
Ba praecessio — NnpeJuiecTBOBA-
nne). Hanpasnenwe mnpeueccun
IPOTHBOIIONOKHO BHAHMOMY TIO-
poBoMy aBuxkenuo CogHua.

ITockospKy BesencTBue mpe-
IIeCCHH IONI0C MHpa 3aHHMaer
IoC/e/[0BATeNbHO oNoXKeHus Py,
P,, P3 u T. 1., HeOeCHEIl 9KBATOP

Puc. 34. Tlpeneccus COOTBETCTBEHHO OMYyCKaeTcs C OA-

HOH CTOpOHHI chephl H NOIHHME-

ercs ¢ apyroii. Touka OBHa 'V — nepeceyeHHe 3KBATOPa C 3KJAMUITHKOH,
MO3TOMY OHA ABHKETCA MO JKJHITHKE HABCTPedy TOJOBOMY JABHIKEHHIO
CoJHila, nepeMeniasich B NOJOXKeHHT Y1,V e, Y3, H NPOXOAS 3a IOl NO
50,3”. TakuM 06pasoM, moJHbIH 060pOT MO cdepe MOTOC MHPA U TOUKA

OBHa coBepuiar 3a 50 3 3,,z'25 800 ser, T. e. IpeneCcCHOHHOE IBHXKCHHE
b

CpPaBHUTEJbHO MeAJEHHOE.

WaMenende noJioxkeHHs HeGECHOTro 3KBaTopa W TOUKH OBHA CKa3bl-
BaeTCs Ha BeJUMYUHE KOODJHHAT 3BE3M. TaK, rojoBbI€ YBCJHUUYEHHA UJAK
YMEHbUICHHA CKJOHEHHUS H MPAMOIro BOCXOXKJACHHA 3BE€3[A JOCTHTAIKT 110
stofi mpuuune 40--507(0,8"). Dto yuuTHBaeTCcs mpH cocTasjaeHun Tabd-
JIMIL, KOOpAHHAT 3Be3’ B MAE.

3aMeueHo TakkKe, 4TO TMOJIOCH MHPa COBEPLIAIOT HE3HAUHTENbHEIE SJIMNTHUECKHE
KojebaTeqbHBle ABHXKEHHS ¢ NeprnojoM 186 roma ¥ OCSMH 3JJHNCA OTKJOHEHMIE
npumepHo 14 u 18”. 1o siBneHHe HasBauo wyrayueti. Ha puc. 34 HyTauHOHHEIE KO-
nebaHusl 110J10ca MHpa MOKA3aHH YCJIOBHO JJs NOJOXKeHHH nomocoB P, Ps, P

dusnueckasl NIpUYHHA TPENecCHN M HYTALMH 3aKJAIOYaeTcss B BO3AEHCTBHH CHI
nputsxkenus CosHua, JIyHEI M NuaHeT Ha Bpallamuiylocs 3emar. 3eMJas B 3KBATO-
pHaabHON 064aCcTH MMeeT Kak Obl H3OBITOYHYIO CBepX NpaBHAbHOH QopMmbl Liapa
Maccy, KoTopas [oj AEHCTBHEM CHJ BCEMHPHOTO TSIFOTEHHs BBISHIBAET OTKJOHEHHE
3eMHOH OCH BpallleHus, HOAOGHOIO OCH I'HPOCKONa,

ITomumo o6uiero u3MeHeHHS KOOPAHHAT 3Be3[ OT MpElecCHH, Ha-
6JIlOlIaIOTCH nepudoJHYEeCKHe CMEIIeHHS 3Be3]] BCJEACTBHE JABHXKeHUA
SemJau 110 cBoeil op6uTte. YrioBasi BeJHYHHA 3TOTO CMEIIEHHS Ha3bIBA-
erca abeppayued. KoopAuHATH 3Be3 § U @ NO3TOMY OYIyT U3MEHSTHCHA
B Ipejesax 0KoJo 1’ ¢ rOROBEIM NEPHOJOM, uTo yuHThiBaercss B MAE.
Abeppauns ClyXHT TaKxKe H OJHHM H3 J0Ka3aTEJbCTB JBHXKEHUs 3eM-
Ju sokpyr CoJHua.

KpOMe TOrO, OYEHL TOUHDBIE U3MEPECHHA U pacueThbl MOKA3bIBAKT CME-
IeHyue 3Be3n BCJIEACTBUE UX ABH2KEHHT B MHDPOBOM NDPOCTPaHCTBEC. on-
HaKO H3MeHeHHe KOOpIAHHAT {10 3TOU [IPpUYHHE CTOJb HE3HAYHTECJBbHO,
4YTO B MOPEXOILHOﬁ dACTPOHOMHHN He YUUTBIBAETCA.
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Fnasa 6

OcHOBLI H3MEpPEHUS BPEeMEHH

§ 17. O6wme coobpameHus o BpemeHu u cnocobax
€ero M3mepeHus

JuanekTuueckuit MaTepyadn3M YUHT, YTO BCE B NPUPOJE HAXOAUTCS
B HenpepblBHOM JABHKeHHH. A6GconotHoro nokost Her. IToatomy mouo-
KeHue JI0GOH MaTepUaJbHONH TOUKH U COCTOSIHHE KaXKJO0I0 (PH3HUECKOro
TeJla MOXHO pacCMaTPUBAaTh JHIIb AJs ONpejiejeHHOTO MOMEHTa Bpe-
MEHH.

Marepus cyuiecTByeT B NIpOCTpaHCTBE W BO BpeMeHHd. B orauyne or
APOCTpPaHCTBA, KOTOPOE HMEET TPH H3MEpeHUs, BpeMs  H3MeHsercs
TOJIbKO B OJHOM HAaNpaBJeHHH — OT NpPOULIOro K OyAymeMmy. Bpews
BEIpajKaeT MOC/JeROBAaTeJbHYIO CMEHY Pas3JUYHHIX COOHITHH. B 3aBucu-
MOCTH OT XOJa BPEeMEHHU M3MEeHSIOTCA BCE NMepeMeHHble BeJIHYHHB, KOTO-
pble XapaKTepH3YIOT TOT HJM MHOH (pH3MUecKHH Ipolece, a TaKxke Me-
HAIOTCA TOJIOKEHHS JIOGBIX MaTepHajJbHBIX OOBEKTOB, B TOM  HHCIE
HebecHEIX. Bce 5TO BBI3BIBaeT HeOOXOJUMOCTb YCTAHOBHUTb CHOCOOLE
H3MEpEeHHUs] BpEMeHH.

Jast namepenust n1060# (PpU3NUECKON BeJHUHHDI NIPEKIe BCETO Heob-
X0I4MO BBHIODATh €JUHUILI H3MepeHUs, yA06Hble NJs PaKTHYECKOIO
IIPHMEHEHHS U 0653aTeqbHO IOCTOSHHELE.

C APEBHOCTH B KayeCTBe OCHOBHOH eHHUULI BpeMeHM OBl NPHHST
nepuoJ ofHoro ofopora 3eMsaH BOKPYTI CBOE€H OCH WJIH OTPaXKaKOUIMH
ero 060poT HeGecHOH cdepdl, T. e. CYTKU. DTOT NEPHOA UPAKTUUYECKH
INOCTOSHEeH (He3HAYUTEeNbHBlE H3MEHEHHs IepHOAAa BpallleHHS 3eMJd,
OTKPHITHIE CPaBHHUTEJLHO HEeJaBHO, B MOPeXOJHOH acTPOHOMHH He yuH-
THIBAIOTCS ).

YCTaHOBUB eMHULY M3MEPEHHUSI BPEMEHH, HAT0 BHIGPATh HAYAbHEI
(Hy/eBoiI) MOMEHT H3MepeHHs W KaKylo-1u6o TOuky Ha cdepe, 10
JBHKEHHIO KOTOPOH H MOXKHO OBbIIO 6Ll IPOU3BOJHTL OTCUET BPEMEHHLIX
IpOMeXyTKOB. JlJisT 9TOT0 B aCTPOHOMHH HCIOJBL3YIOT CYTOUHOE IBHKE-
HUe TOYKYU BeceHHero paBHoaeHcTBUs uau Connua. [lo guxenunio roukn
OBHa usmepsiercs 38e30H0e gpems, 10 ABuKeHu0 COMHIEA — COAREUHOE.

Has wayana orcueTa eNHHHUBI BPeMeHU — CYTOK yA00HO BHOpAThb
MoMmenT mepeceuennst Touko#i OBHa uau CoJHHEM INVIOCKOCTH MepHiHa-
Ha Hab6Ja107aTeds, TAK KAK 3Ta MJOCKOCTh COBIALaeT ¢ reorpaduuecKum
MePUIHAHOM, IOJOXKEHHE KOTOPOro Ha 3eMJie onpeienaseTcs AOJArOTOH
Habmoparenast. [TosToMy BpeMd B KaxJI0OH CHCTeMe 3aBHCHT M OT TOTO,
Kakoli mMepuanaH Bbl6paH 3a HauaJbHBIH — IPUHBHYCKHH, MECTHHI HJIH
Kagoy-aubo Apyrow.
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§ 18. 3Be3aHoe BpeMmA. BripakeHue BpeMeHH B YacOBbIX
M IPAfYCHBIX €AHHHLAX

Onuu o6opor 3eMau BOKPYT CBoell 0CH HJIM 0iHH 000pOoT HebecHOM
cipepbl BOKPYT OCH MHpPa MOXKHO OTMETHTDL 110 3aKOHUCHHOMY CyTOYHOMY
JIBIKEHHIO Kakof-1ufyab 3Be3Abl. bBoJsec yAOo0HO B aCTPOHOMUH MpH-
MelATh s 2TOT0 TOUKY BeCeHHero PaBHOACHCTBHS Y, KoTopast 3aHu-
MaeT Ha c(epe BNOJHE ONpPeNeTeHHOE NON0XKEHHE H YUACTBYET B CYTOU-
HOM JBIJKEHHH, K&K M BCE CBETHJA.

38e30Hbie CYTKIL — 3TO TIPOMEXKYTOK BPEMeHH MEXKAY ABYMs HOcJje-
JIOBaTeNbHEIMH BEPXHHMH KYJbMHHALHMAMH TOYKH BEeCEHHErO pPaBHO-
JeHCTBUA Ha AAHHOM MepUAuaHe HabaoAaTeNs.

B MoMeHT Hayajga 3Be3qHBIX CyTOK Touka OBHA NPOXOAHT Yepe3
NOJYAeHHYIO TOUKy 3kBaTopa @ (puc. 35, a).

3Be3fiHble CYTKH jAendTcs Ha GoJiee MeJKHe eJHHHULBL: 38e30HblE
Yalol, MURYTOL U CCKYHObL.

36e30noim spemenenm (S) HA3LIBAIOT KOJMUECTBO 3BE3AHLIX €AMHUE,
NpOIIeAINX OT MOMEHTa BepXHell KyJbMHHALHH TOUKH BECEHHEro paB-
HOJEHCTBHS [0 JaHHOTO MOMEHTA.

3anuch 3BE3AHOTO BPEMEHH MPOU3BOLUTCS TaK:

§="7"38"46¢.

3Be3HOe BpeMsl IJIs1 U3MepeHHs GOJBIUINX MPOMEKYTKOB BpeMeHH
B NIOBCeJHECBHON XKHU3HY He NMPHUMEHSETCH, N03TOMY He HMeeT KaJeHaap-
HOH AaTHL.

Ha puc. 35, a nuzo6paxkena nefecuas cpepa Ha MJIOCKOCTH MepHIHA*
na #abnawparess, Ha puc. 35, 6 — Ha NMJAOCKOCTH HeGECHOrO KBATOpA.
Bropoii weprtex moaydaercs, ec/iu NOCMOTPETh Ha pHC. 3D, @ MPAMO OT
TOuUKM Py no nanpasJelso, noxasanHomy crpeixoi. Ilpu stom mepu-
JuaH pabmonaTens U Bce HeGecHble MepHAHAaHBl M300pa3sircs B BHAE
NpAMBIX JHHHH.

BeaencrTsue paBHOMepHOCTH Bpatlenusi HeGecHolt cdeps mpoMexy-
TOK BPEMEHH, NpOomeLlINil ¢ MOMEHTA BePXHell KyJbMHHAlUMH TOUKH

s=129 Q' tr=180°

Puc. 35. 3pe3anoe BpeMs
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OBHa M BHIpajKeHHBIH BeJHYHHON S, UHCJeHHO paBed W-My 4acoBOMY
yray toukn OBHa B rpajycHBIX efuHunax. Tax, 6yner S=07 npu t}{=
=0° S§=6" npu t¥=90°; S =12* npu £Y=.180 ; t¥= 184 npu
£y, =270°.
CiefoBaTeNbHO, CYLIECTBYET 3aBUCUMOCTD

S=¢y . (6)

OTcrona NOSABAETCH BO3MOXKHOCTb BHPAXKEHHS BPEMEHHBIX TpOMe-
KYTKOB KaK B uacax, Tax U B rpaaycax. [Ljas nepexoia OT rpaiycos K
yacaM U 00paTHO CJAyXKaT COOTHOUIEHUA:

241=360° 1%=15° 1M=15"; 1°=15" uau 0,25

360°=241%; 1°=4"; 1’=4¢; 0,1’=0,4°.

Ilono6ublil mepexoa OT 0AHON MePHl K APYrofl HeoOXOUM IIPH pelie-
HUM acTpoHoMmuueckux 3axay. Ilostomy B MAE u B MT—75 nmerorca
Tabauubl 448 0OJerueHus] TOTO MepeBoja C TOYHOCTLIO L0 HeCATHIX
noneli ayrosof munyTth (0,17) win Ao oaHOf BpeMeHHOi cexynan (1¢).

§ 19. OcHopHas chopmyna BpeMeHH

Ecau paccMoTpeTh B3aUMHOE TI0JI0KeHHe Ha cgepe csetusaa € (pHc.
36) u Touknm OBHA Y B HEKOTOPBII MOMEHT, MOYKHO VBHAETb, UTO
QY =uQD+ VD, e NOAYyIEM COOTHOLIEHHE MEXKAY BeIHUMHAMM
S, t :

,lw U QL

S=tw+a. (7)

B odun u toT %ce momeHnT 38e30H0e 8pema S pasno W-My wacosomy
yeay tw 4106020 CBETUAQ NAKOC €20 npAMOe 8ocxoscdenue .

DTo BHIpaKeHHe HA3LIBAGTCS OCHOBHOU (hopmyroil apemeru. OHo
CBSI3bIBA€T KOODAMHATHI CBETHJ CO BpPEMEHEM, MO3BO.JSET NepPeXOAHTh
OT 3BE3IHOT0 BPEMEHH K COJTHEUHOMY M PeliaTh APYTHe BaXHble 3a1a4H.
B Mmopexoauoi#l acTpoHOMHE 3Ty (GOPMYJY YacTO NPHMEHSIOT AJs pac-
4eTa YacCoOBHIX YIVIOB 3Be3:

*__
ti=8 —a*, 8)
Uro6bl YIPOCTHTL pacueThl, 3aMeHHM BHIYHTAHHe GoJee VA0OHLIM

cJIoXeHneM, npubaBuB K npaBoil yacTd paBeHcTBa 360°, uro paBHO3HAU-
HO 0°:

£ =8 360" — a¥,
O603uauuB 360°—a* =1*, mONyYNM OKOHYATEJIBHO:
=8k 9)

Besnynuna v* naseiBaercss 36e3dusim donoareruem. OHa NpHUBeieHa
B MAE nas1 159 HanGosee sIpKHX 3Be3J.
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Puc. 36. OcHnoBrasi Qopmysa BpeMenn

[Ipu peumieHnu 3aj4ad Ha OCHOB-
HYI0O (QopMyJay BpeMEHH MOXKHO
cBo60aHO nNpHOABJAATE K JI000H
YACTH PAaBEHCTBA HJH OTHHMAaTb OT
Hee 360° (247"), mNOCKOJABKY 3TO
pasnosnauno 0° (07). B npouecce
peilieHHs NOAOGHLIX 3a/au XOBOJIb-
HO YacTo IPHXOJHTCH HEPEeXONHThb
OT TpaJyCHBIX €/IHHHULl K YaCOBLIM H
obparho. [Ipunsito BHpaxarth a, S,
tw U T° B TpaliycHOH Mepe, 4 o —
HHOTA2 4 B YaCOBOIi.

Hpumep 5. Jano {w=76°19,0"; o==4"13" (cM. puc. 36). Oupeienurs S(t\é)-

Pewenue.
ty = 76°19,0’
d =63 15,0
S = 139°34,0"
Npumep 6. Mano S=2307°42,6"; 1¥=2329°19,7". Onpeneauts *gp.
Pewenue.
S =307°42,6'
7% =329 19,7

t* = 637°02,3" (— 360°)
t* = 277°02,3’ W
tn*p=82°57,7' E.

3agzaun LJAd CAMOCTOSATEJNbHOTIO peIIeH A

1. Hano: £=125°07,8' W; t*=136°18,9’. Onpegesnurs S.
2. llano: $=294°32,6"; t*=117°42,8'. Oupegeants t*gp.

~

§ 20. ConHeuHoe Bpems. CpegHee Bpems

Heyno6cTBo 3Be3JHOr0 BPEeMEHH W COJNIHEYHbIX (HCTHHHBIX) CYTOK.
IToBceHeBHAs KU3Hb JIOAEH Halllell MJIaHETH OPraHH3oBaHa mo CoJH-
Hy — B 3aBHCHMOCTH OT CBETJIOTO U TEMHOrO MEpHOAa CYTOK. YXe no
STOH MpHYMHe 3Be3/HOE Bpems HeynoOHO. Kpome ToOro, BC/eACTBHE ro-
nosoro apuxkeHua Co/iHIA, KOTOPOE OTCTaeT eXKeCyTOUHO OT TOUKH Y
Ha 1° wam 4%, HayaJl0 3BE3JAHEIX CYTOK B TeueHHE ToJla NMPHUXOAHTCS Ha
pasiidyHble MOMEHTHl JHS ¥ HoyH. Tak, 21 Mapra Haya/lo 3Be3JHBIX
CyTOK OyaeT B cepente AHs, 22 UIOHSA — yTpoM, 23 ceuTabps — HOUbLIO,
22 nexaGps — BeuepoM. [IpuMeHsiTh B NOBCEJHEBHOH JXH3HH TaKYIO
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CHCTEMY H3MepeHUs] BpeMeHH Hesb3d. TloaToMy 3BesnHoe BpeMs ynot-
pebaseTcst TOJALKO B TeOPETHUECKMX BHIBOAAX M B pAcuUeTHBIX 3afadax
MOPEXOJHOH acTPOHOMHH.

Boaee nenecoo6pasHo NPHHATHL 3a eJURUNY BpPeMeHH NPOMEXYTOK
MeXJy ABYMSI MOCJIELOBATEJIbHBIMH KyJAbMHHaUHsiMH ueHtpa CosHua,
KOTODBIl MOJYYHI HAa3BaAHUE COAHEUHbLY (UCTUHHBLY) CYTOK. ITH CYTKH
IJMHHHee 3Be3AHbIX NpuMepHO Ha 4%. OaHaKo, Kak 610 cKa3aHo B § 11,
M3MeHeHHe npsiMoro Bocxoxjenusi Cosnlia HEOAMHAKOBO B TeUEHUe ro-
[a, T. €. U NPOJOJIKHTENBbHOCTL COJHEYHBIX CYTOK TaKXe He OQMHAKOBaA.
Pa3HocTh MeXJYy CaMBIMH JJIMHHBIMM M CaMBIMH KODOTKHMH COJHEdY-
HBIMH CYTKaMH HocTuraeT 51°¢ uau noute 1™ IlpumeHATb 3a eIHHHILY
cyeTa TOYHOTO BpPeMEHU TePEMEHHYI0 BeJHUYHHY Heqdb3sl, IO03TOMY COJl-
HeuHble (HCTHHHBIE) CYTKH HE HCIIOJL3YIOTCA M He CYLIECTBYET CHCTEMEL
H3MeDEeHHs] BpeMEHH, OCHOBAHHOH Ha ABHKeHMH HcTHHHOro Coanua.
310 06YCAOBIEHO BHCOKUMHU TPeGOBAHUAMH K TOYHOCTH OTCYETOB Bpe-
MEHH NpH COBPEMEHHOM DA3BHTHH HAaYyKH, TEXHHKH H 3KOHOMHKH. (03-
aTh Xe NpuUOOpPH, KOTOphie OBl U3MEHSIIK CBOH XOJA B 3aBUCHMOCTH OT
H3MeHeHHs! NPOJOJIKUTEJNbHOCTH COJHEUHBIX CYTOK, OUeHb TPYXHO.

Cpentee Cosnue. Cpenriee spemsa. Merunnoe Cojinlie Hesb3sg «3acTa-
BHTbL» [BUIaThCH M0 SKJIHITUKE C MOCTOSHHOH CKOPOCTbIO. YTOOH moJy-
YHTh NOCTOSHHYIO €JMHHIY BpeMeHH, HeoOXOAHMO 3aMeHHTh CoOjHle
TOYKOH cdepbl, HMeIOlled paBHOMEPHOE IOJ0BOe JBHXKeHHe. aa 3roro
Onli1a ycTaHOBJEeHA ocobasi PUKTHBHAsSI TouKa HeOecHOH cdephl — cped-
nee Coanye (D), xoTopoe 3amensier ucrunuoe Cogauue (©) npu usame-
PeHHH BPEMEHHU.

[IpencraBum ceGe, uto CosHlle ABUNKETCA MO 3IKJUNTHKE CO CKO-
poCThIO, paBHO! cpefHel 32 roj ckopoctd uctuaHoro Connna. Kak no-
Kasajay pacyeTh!, TakKasi T04Ka He OyJeT AajeKOo yAandaThCsd OT HCTHH-
Horo Cosnuna. OfHaKO BCJIECTBHE HAKJ/JIOHA SKJUINTHKH K 3KBATOPY Ha
YyToJi & CYTOUHOe H3MEHeHHe A Bce paBHO OyjeT HeOAUHAKOBBLIM, T. €.
H TOrja COJIHEYHBle CYTKH OKaXyTCsl HENOCTOSHHBLIMH 1O  BEJHUYHHE,
ITostoMy ycraHoBHAH, 4TO COGCTBEHHOE ABMKEHHE CpefHero CoJHLA
(rouka Cy Ha puc. 37) NPOUCXOAUT HE N0 IK/IHNTHKE, d MO IKBATOPY B
Ty Xe CTOPOHY, 9T0 H ABHXKenHe HcTHHHOro CojsHna (touka Ci). Ta-
KuM 00pasom, cpefiHee CoJlHIlE HMEET CJELVIOIIMe 0COGCHHOCTH:

Y4acTByeT B CyTOYHOM JABHXKeHHU BMecTe ¢ HebecHOH cdepoil;

HMeeT cOOCTBEHHOE TOJI0BOE JIBHIKEHHE [0 3KBATOPY, HANPABIEHHOE
HOPOTHB CYTOYHOTO;

CYTOYHOE ero nepeMeuieHyue No 3KBaTOPY NOCTOAHHO H PaBHO CPEA-
HeMy 3a rojJ nepeMelleHHI0 NPoeKUHH HCTHHHOro COJIHIA Ha IKBATOP;
ITa BesiMyMHAa paBHa 3¥56,56¢, 1. e. okoJgo 1%

MepHAHaHbl cpefHero M HcTHHHOro CoJHIIA PAaCHoJaralTca Hejpa-
JIEKO OAMH OT APYrOro, MOITOMY KyJbMHHAUMH © ¥ ® NpakTHYECKH
MaJIo OTJIHYAIOTCH MO BPEMEHH,

C YYeTOM YKa3aHHblX O0COOeHHOCTeHl MOMKHO AAaTb onpeaeseHue Hc-
XOIHOH NOCTOAHHOH e AUHHIBLl TOH CHCTEMBL.

Cpedrue cyrxu — 310 NPOMEXYTOK BPEMEHH MEXKAY ABYMs IOCJe-
AOBaTeNIbHBIMU HHXKHHMH KyJdbMuHamusmu cpeatero Coauna. Tax gax
32 HavaJ/o CPeIHHX CYTOK NPUHUMAETCSH MOMEHT HHXKHEH KYJbMHHAlHH

41



Puc. 37. IBuxeH:Ae MCTHHHOTO M CDeZ-
Hero CoJsla

Puc. 38. Cpennee BpeMms W< Q
cpennero CoJHlla, CMeHa AaThl POMCXOLHT HOYBIO, uTOo 6osee yaoGHO
B [IOBCEAHEBHOH KU3HH.

CpenHue CyTKH nedstcs Ha 24 cpefHux uaca, | wac — Ha 60 cpen-
HUX MHH, 1 MUHyTa — Ha 60 cpeIHHX CEeKYH/.

Cpednum, uan epaxcdanckum, spemerem T Ha3BIBAIOT KOJHUECTBO
CPeJHHX YacoB, MHHYT H CEKYyHJ, NpOIIeJIIHX OT MOMEHTAa HHXKHeH
KyJapMHHALHU cpeinero CoJHIA 10 LAHHOTO MOMEHTA.

CpenneMy BpeMeHU 00s3aTeJbHO NPHIUCHIBAETCS KaJjeHAapHast Aa-
Ta B OTJIHYHE OT 3BE3JHOr0 BPEMEHH, KOTOPOe JaThl He HMeeT. Bo u3-
6exanne rpyOBIX OIMHOOK NpPH PEIIeHHH 3a7ad HaA0 TBePAO YSICHHT,
4TO 34IHCb MOMEHTa CpeJHero BpeMeHU 6e3 JaThl 6ecCMBICJIEHHA,

O6pasen 3anucu cpennero spemenn: 13/XII T =3%42M57¢.

U3 puc. 38 BuAHO, UTO MOCKOJLKY cpeiHee Bpemsi T OTCUHTHIBAETCA
OT IOJIYHOUHOU YacTH MepuAHaHa HabmmonaTedas ', a yacoBoil yroJ (Bec-

TOBHI}I) cpexnero CoJHila te‘% — OT MNOJYHEHHOH YacTH MepHAMaHa

HabJaionaress, TO

WM (10)
te=T £ 180°.

3Hakun =+ BBIOHPAOT ¢ TAaKUM pacyeroM, 4TOGH Pe3yJbTAT MOJY-
ynTh He Gosee 24%(360°).

Cpennee BpeMsl B OT/JIHYHE OT 3BE3HOI'O BEIPAXKAeTCs TOJLKO B ya-
COBBIX CAHHHUAX.

CpenHee BpeMs SIBJSIETCS OCHOBHBLIM B IIOBCEIHEBHOH KH3HH, HAyKe
M TeXHHKe, a TaKXe IIHPOKO NPHMEHSeTCs B MOPEXOHHON aCTPOHOMHH.
Bce scnosnbsyemble Ha (J10Te HHCTPYMEHTH JJIsl H3MEPEHHS BpPEMEHH
NOKAa3bIBaIOT CpPeHUE YaChl, MUHYTH U CEKYHJbI,

! TosayHounast yacTb MepHiuaHa HaGmonartess pacnojaraetcs Ha puc. 38 Bmep-
Xy — B OTJIuude OT MpPeblLYLUIMX PHCYHKOB, DTO COrjacyercsl C paclo/oKeHHeM Jenes
wua 0% na uugepbiate yacos,
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YpaBHenHe BpeMeHH. YTOJ MeXKJYy MepHAMaHaMH cpeinero u ucthHHoro Counna
HAa3HBAIOT ypasHeHuem spemeru. XapakTep H3MeHeHHsS ypaBHeHHsi BpeMeHH B TeueHue
rofa AOBOJBHO cjoxeH. UeThipe pasa B roj OHO paBHO HyMo. Ero Mmakcumasbhhe
3HaueHHsT HeBeJHKH: +3,6°(+14,4%) u —4,1°(—16,4"). MmeHnHo nostomy pasHuua B
MOMEHTaX KyJbMHHaluuil cpefHero n HcthuHHOro CoslHIE, KakK OBIIO CKas3aHO BhIIE,
He3HAuHTeJbHa. 3Hasl ypaBHeHHe BPeMeHH, MOXXHO HAXOJAHTb YacOBOH yroJ HCTHHHOTO
Coutua mo Momenty cpeirero Bpement. [TogoOHEl MeToA Haxoxjenus [ (3) cefyac

NMOYTH He HpPUMEHdAeTcs B 3a4avyaX MODEXOAHOH aCTPOHOMHH, HO INOHSTHE YpaBHeHHS
BpPEMeHH I0JIe3HO YSACHUTb, TaK KaK OHO MOKa3blBaeT DAa3HHLY MeXAYy [ABHXKeHHeM
cpeatero u ucrunsoro CoJnua. Kpome Toro, ypasHeHHe BpeMeHH JIerJO B OCHOBY
COCTaBJIEHHST HEKOTOPHIX Tabann MAE.

Hsmepenne kpynHbix NPOMEXYTKOB BpeMeHH. [Ina u3MepeHus GONBUINX MpOMeE-
JKYTKOB BPeMeHH NDHMEHSIOT CHCTeMY CcueTa OIpPeJeJIeHHOr0 KOJHYeCTBA CPeAHHX
CyTOK, HasbiBaeMylo kaaendapem. Bojee MesnKHe BpeMeHHbie NMEPHOAH BHYTPH KaJeH-
fapsa — 310 Hejens, Mecsit, W rof. Mecsay uMeer B ocHOBe 060poT JIyHBI BOKpYr
3emau, 1. e. ayuusii mecsn (29,634). Kanenpgaphble Mecsiubl UMEIOT pasHOe KOJHUe-
cTBO CyTOK — oT 28 no 31. Hegmens — uckyccrBeHHoe ofpasoBaHue, CBsI3aHIIOe, Bepo-
SITHO, ¢ MPOAOJXKHTEJNbHOCTBIO OJAHON JyHHOH ueTBepTH (7,5%). Kazendaproui, wnu
epaxcdanckutl, 200 OCHOBAH Ha IDPOAOJNKHTENBHOCTH OJHOrO 000potTa 3eMJH BOKPYT
ConHua. Lluka rpaxKjiaHCKHX TOAOB CJeAYIOMIMH: TDH ToAa NPOCThIX, N0 365%, n yert-
BEPTHI — BHCOKOCHBI, cojepxaiuni 3662, Hauano cuera kKaneHgapHEIX TOXOB Ha3bl-
paercsi spoi. Hawa spa, mpumedsemas B GoJablinHCTBe crpaH Esponsl u Amepuxy,
Geper Hauaso or Muduueckoil AaTe poxaenus Mucyca Xpucra.

§ 21. Bpems Ha pasnuunbix mepuiMaHax. MectHoe Bpema

Hauajo cytox Gepercg OT MOMEHTOB Ky/JbMHHAIuM Touky OBHa
wiu cpeanero CoJHua, T. €. OT NepeceueHHss WMH MepHAHaHa Ha0Ji0-
pateqs. Oguako MJIOCKOCTL HeGECHOTO MepHHaHa HabJawaaresas mna-
pannejibHa reorpaduueckoMy MepHAHAHy Ha 3eMJje HJIH SBJSETCS ero
npopoxkenneM. [103ToMy Kax 3Be3/IHBIE, TAK H cPEIHUE CYTKH /51 HAO-
JiojaTeself, KMEIOMUX Pa3JHYHble JOJATOTH, HAUHHAIOTCS B PasHble MO-
MEHTHI,

DTo roBOPUT O TOM, YTO Ha PAa3HBIX MepHIHAaHAX BpeMs B OAHH H
TOT JKe MOMEHT pasHoe M UTO MEeK/]y BpeMeHaMHu AJsA HalJiogaTteded,
PACIHOJIOKEHHBIX B PA3JHYHBIX AOJATO-
Tax, CyLIeCTBYET OlpeleJseHHas 3aBH-
CHMOCTb, UTOOH O6GHApyXHUThH ee, [10-
crpouM Hebecnyio cdepy (puc. 39),
Ha KOTOPYIO HaHeceM MepUAMaHbLl Ha-
6uofgartesieil, HMMEIOMIHX BOCTOYHYIO
noarory (PnZ,Q;), 3anaauyno poJaro-
Ty (PnZ2Q2) ¥ MepuIHaH rPHHBHICKO-
ro Ha6monateas (PnZQ), a Taxixe
OPOH3BOJIbHBIE 1T0JI0KEHHS Touku OBHA

, cpeanero CosiHua & U KaKoro-Ju-
60 ceetuaa C.

Bpems HyJneBoro MepuanaHa Ha3bl-
BAETCS epUHBUYCKUM 3BE3NHBIM HJH
cpennum BpemeHeM (Srp Hau Typ).
CpelHee rpuHBHUCKOE BpeMsl HHOrJa
HaspIBalOT pHaye — scemupHoe. Puc. 39. MectHOe BpeMs




OrMeruB Ha puc. 39 Ayru Ax ¥ Aw, OJYYUM 3aBHCHMOCTb:
IJIs1 3B€3/IHBIX BpEMeH

SI=Srp+)‘E H S2=Srp_)‘W’
AJA CpeJHUX BPEMeEH
T1=Trp—[—)\]-; H T2=Trp—).w.

Bpems, cunTaeMoe Ha JaHHOM reorpadHuecKOM MepHAHaHe, HA3H-
BaeTcsl MeCTHbim 8pemerem u o6o3Havaetcs Sy Hau Ty Tenepn noomy-
YeHHBIE AJ151 YACTHHIX MOJIOKeHUH HabJiofaTesiell paBeHCTBA MOXKHO 3a-
nucaTh B Bule o6Iinx GopMyr:

Sp=So it AE ;
(11
=Ty PE

Tak kak 4acoBble YIVIbI H3MEDPSIOTCS OT NOJMYAEHHOH YacTH Mepuau-
aHa JaHHOTO HaGJiofaTess, MOJYIHM:
nnst nabmogarens K E-y or I'punBuua

ti=tpRe,
nng nabaogarens K W-y or I'paaBaua
ty=t ., —hw.
O6o3HauuB f{y — MeCTHHIH 4acoBOH yr0J1, noJiy4yum odmyro gopmyay
ty=typ & (12)

UYacoBple YIJBHL B 3THX BhIpaxeHuax W-e.

M3 puc. 39 n nonyueHHBIX (GOPMYJ BEITEKAET, YTO:

JJIS1 BCeX 3eMHBIX HalJsiofaTesell, pacloJiOKEeHHbIX Ha OJHOM MepH-
JdaHe, T. €. HMEIOLINX OAMHAKOBBIE NOJTOTH, MECTHOE BpeMs OJHOH M
TOf 2Ke CHCTeMHl 0JJHHaKOBO;

BpeMs Ha JAaHHOM MEpHIHaHe OTJIHYAaeTCs OT I'PHHBHUCKONO Ha Be-
JINYMHY JQOJTOTH;

BpeMeHa Ha Pa3JiMYHBIX MepHAHaHaX OTJIHYAIOTCS Ha BEJHUYHHY pas-
HOCTH AOJITOT MeXAY HHMH.

Uro6bl He OWHOATHCA B 3HAKAX IIPH MEPEBOJie BPEMEH C OJHOrO
MepuaMaHa Ha ADYTOf, HaA0 NPHAEPKUBATHCS NMPABUJA: K B0CTOKY
spemeru boavuie.

Bce BbiBeJeHHBIe COOTHOLIEHHS HMEIOT GOJbIIOe 3HAUEHHE U IIpHMe-
HAIOTCS B OOJBIIMHCTBE 3aj7adu MOpexojHOH actpoHoMuu. Hamomunm,
uTO, HOCKOJBKY 3BE3/lHOE BpeMs He HMeeT JaThl, IPU ONEePalHsIX ¢ Be-
anuuHaMu Sv ¥ Srp, a TakXKe fy U frp MOXKHO CBOGOAHO NPHOABIATDH
uan otHuMmaTth 360° (247). Oanako pemas 3axaun Ha Ty u Trp, UHOTAA
NPUXOMMUTCSA U3MEHATb RATy Bllepes, eciu I npesoicuno 247, uiau Hasaz,
€CJTH MPHUIJIOCh 3aHUMaTh 247,

Jlns 9KOHOMHY BPeMeHH H, IJ1aBHOe, BO H30exaHHe OMMGOK B pac-
eTax caejyeT NPUYYHTh ceOsi IPOU3BOJHTh BCE BHIUUCIEHHS 1O ONHHM
U TeM e CXeMaM.
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Hau6oaee uacro Ha HNpAaKTHUKe pellarmTcda cJaeAyroliue THIIOBblEe 3a-
Aaydu.
1. Onpepesnienne MECTHOrO 3BE3NHOrO BPEeMeHH Sy MO IPHHBHYCKOMY Srp.

Tpumep 7. S;p=337°46,4"; 1==164°14,3" E. Haiitu S,.
Pewenue.

S
Ag

337°46,4'
164 14,3

Sy | 502°00,7" (—350°) = 142°00,7’
2. Onpepeneine MECTHBIX YACOBBIX YIVIOB CBETHJ.

ipumep 8. tr(;? =236°42,5"; A=156°4,8’ E. Haiitn ts;).
LPewenue.

(5

AE

236°42,5’
156 44,8

th 393°27,3" — 33°27,3’ W (360° or6pomeo)

Tipumep 9. f,,=28°24,4"; 1=88°36,2" W. Haitru fu*.
Pewenue.

28°24 4’ (+360°)
88 36,2

£
—7

tk l 299°48,2' W =60°11,8' E

. 3. OnpeneieHHe TPHHBHYCKOTO cpejHero BpeMeHH ITrp MO MeCTHOMY T,
§  Mlpumep 10. 15 mapra Ty=21749"17¢; A=69°33,6’ W. Haiitu Trp.
Lewenue.

I
e

15/111 +Tr.. 219497 24" orGpouieH0, NATA UBMEHHRACH

hw 438 14  Bnepen -

16/ T, | 292731

Tlpumep 11. 18 okrabpst Tu=28931"13¢; A=282°07,5" E. Haiitu Trp.
LPewenue.

18X T, | 8'31M13°
\ 5 98 30 XoTs naTH 31ech He MEHSIOTCH, MX HAJNO
- fE 3a04dChIBaTh NePel KaxIbIM MOMeHTOM T

ISt BHIPAGOTKH NIPHBBIUKH K STOMY.

18/X T | 3902443°

4. MNepeBon BpeMeHH C OJHOr0O MepHAHMAHA Ha APYroi. DTH 3aLaud
pewaorcst npueMoM «uepe3 I'punBuu». 3Hasg BpeMs Ha OLHOM MEpH-
JHaHe, NOJNYyYalOT ¢ NOMOIIbIO AOJATOTH JAaHHOrO NMYHKTAa CHadafja Bpe-
Ms Ha I'puHBHuYe, 3aTeM NepeBOJAT €ro APYroH AOJTOTOH B MeCTHOe
BpeMs BTOpOro nynkra (Mepuamnana). IlpakTuuecku takue 3agayy Mo-
TYT HAlTH NpUMeHeHUe AJs cpensero spemeHu T,
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fipumep 12. 1 mons Tw=11739"36¢ B A, =177°56,7" E. Onpenenuts Ty B Ap=
=53°01,7" E.
Pewenue.
I/VIL Ty | 11"39%35°

A | 11 51 47

30/VI Ty, | 23%47v49¢
+ .
A | 33207

Vil Ty, | 3%19%sse

Mpumeuanue 3gech noTpe6oBaoCh NepeBECTH Ay M Ap H3 TpagycHOH Mephe
B 4acoByl. JTo MOXKHO Jenaate no Tabauue B KoHle MAE wau ocBouTb yCTHBIR
NEePeBOJ, HAa OCHOBE COOTHOLIeHHH, AaHHBIX B § 18.

[Ipu perniennu nmpuMepoB Ha IepeBOJ BpEeMeHM Haao MPHYYHTHCA
npubasasaTh uian otHEMath 360° (24%) B yMe, Tak Kak B IOJHLIX CXe-
Max aCTPOHOMHYECKHX 3ajay [Js 3aldCH 3THX Omepalnid HeT MecTa
(B mpumepax 7, 8, 10 mosicHeHHe TaKOro pacyera AaHO B yueSHBIX Ie-
asix). Ecnu gara npu MomenTtax T MeHsleTCs ABaK/bl, KaK B [IpHMepe
12, Bce paBHO HaJ0 3aNHCHIBATL M3MEHEHHYIO nary npd Irp, ubo 3TOT
MOMEHT YacTO CJIYKHUT OCHOBOH AJ15i BEIOODKH JAPYTHX BeJHUYHH IO Aa-
Te u3 MAE,

3agaun AAA CAMOCTOSATECJAbLHOTO pemwreHu A

1. Srp=65°47,8’; A=78°58,6’ W. Haiitu Sw.

2. tl% =137°36,6"; A==162°17,3" W. Haiiru tM).

3. 17 mas Tw=15727%38¢; A=124°26,7" E. Haiitn Tyyp.

4. 28 ¢despans 1984 r. Tw=2174938¢ B A;=157°45,2" W. Hailitn Ty B A=
=33°49,0' E (¢eBpasp BUCOKOCHOTO TOAA COAEPXKHUT 29 cyT).

§ 22. MNoscHoe Bpems. [lekpeTHoe U neTHee BPEMS. .
CynoBoe Bpems

IMonb3oBaThbcsl B MOBCEAHEBHON KH3HM CPEAHHM MECTHHIM BpeMe-
HeM OueHb HeyJ00HO, TaK KaK Ha JI060M ABHIKYIIEeMCsl K BOCTOKY 00b-
eKTe (CYAHO, NOe3], caMoJjeT) Halo Oblo Obl HENPePHIBHO NEePEBOAHTH
CTpeJIKY YacoB BIepe, a NpH ABHIKEHHH K 3amany — Hasal. [lo sToi
NpUUKHe ellie B 1a/J€KOM NPOULIOM /eJa/IuCh NONBITKH yCTaHABJIHBATh
JUIsST OnpejieJieHHbIX PaHOHOB HJ/IHM TOCYAApCTB €IMHBIH CUeT BPEMEHH,
IpUHHMast 33 OCHOBY MeCTHOe BpeMs KaKoro-in6o Mepuanana. B gact-
HOCTH, Ha Bcell TeppuTopuu AHriuu ynorpeGasiock Bpemsa I puHBHua,
BCce yach Bo ®paHuMHM NOKA3bIBAJIH MeCTHOE BpeMs I1apuKcKoro mepu-
JHaHa H T. I

Tako#i MeTox, OAHAKO, HeyA0OeH AJ5 TOCYyAapCcTB, HMEIOUIUX 3HAYH-
TEJbHYIO IPOTAKEHHOCTh TePPHTOPHH 1o Aogrore. ITostomy c 1884 r.
cTajla BHEIPATLCH CHCTEMa cyeTa BpeMeHu mno mosicam. Iluis paccmor-
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Puc. 40. Iloscroe BpeMn

pennsi ee cymuoctd obpatuMca k pHc. 40, HsobpaxaiolleMy 3eMHYIO
TOBEPXHOCTh B MEPKATOPCKOH MPOEKIHH.

Best 3eMaa paspesnena Ha 24 gacoseix mosca, mo 15° (1%) poarorst
B8 KaxaoM, npuuem 12 mosico umelor HauMeHoBaHue E w 12 — W. Me-
punnann 0,15, 30, 45 u nanee uepes 15° (no 180°) sBJsTIOTCS LEHTPaJIb-
HBIMH JJIS1 KaXKJ0TO0 105ica, MepUanaHsl ¢ aojrotaMy 7°307, 22°30" u na-
Jiee, KpartHble 7°30’, — 3T0O TpaHHUILE IOSCOB.

MecTHOe cpenHee BpeMsi LEHTPaJbHOTO MepHAMAHA IOsSCAa INPHHH-
MaeTcs AeHCTBYIOMINM Ha Beefi TEDPUTODUH HOsicA M HA3HIBAGTCS NOsL-
Howm gpemerem Ty

Iosic ¢ meHTpanbHBIM MepuAHaHOM [pHHBHUZ cuHTaeTcd Hadajb-
HBIM, W/ HYJIEBHIM, H OT Hero uieT HyMepalus nosicoB K E uan W no
JBeHaUAaToro 10sica BKJIIOYHTENLHO.

Jasi onpenesneHns HoMepa mosica, B KOTOPOM HAXOAHTCS NaHHBIH
TYHKT WIH CYAHO, Hal0 €ro AOJTOTY pasaeianTb Ha 15°. Yacrthoe ot
ACJICHHA LaeT HOMeD Iosica, a ecjJH B OCTaTKe HNojyuyaercs OCoJblie
7°307, T0 paccuMTAHHBIH TAKUM [yTEeM HOMEp MOsiCa YBEJHUMBAETCH HA
enununy. Tak, ecu B mynkre A (cM. puc. 40) 6yzer A==34°26" E, noay-
yum 34°267: 15°=2 (B ocratke 4°26’), T. e. 9TOT NYHKT PACIOJOXKEH
BO BTOpoM yacoBoM nosice K E. B pacuerax Homep nosica npuasito 060-
3HauaTh apabckuMmu unbpamu: 2E u 1. 1.

CooTseTcTBEeHHO AJst cynHa b, y xoroporo A==24°55,2"W, nosyuum
24°55,2": 15°=1 (ocrarok 9°55,2’). 3nauut, CyAHO HAXOAMTCHA B NOfAce
2W, tak kax 9°55,2">7°30,0".

CaoiicTBa MOSICHOTO BpeMeHH:

NosICHOEe BpeMs B COCeJHHX IofcaxX OTJHUAeTCs POBHO Ha 1%

pasHHuLa IOSICHOrO BPeMEeHH B JIIOOBIX ABYX UaCOBHIX IIOSCaX paBHA
PA3HOCTH HX HOMEpPOB;
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IIOsSAICHOE BpeMd JIIO60TO 10siCa OTJAHYAETCSA OT TPHHBHUYCKOTO, T. €. OT
BPpEMEHH HYJ€BOI'0 0siCd, Ha BEJHYHHY HOMepa nosica:

T,=T,, = At

°w -

(13)

[MpuMeHsas Ha mpakTHKe 3TW CBOHCTBA, Hajl0, KaK M AJs MECTHHIX
BpeMeH, IOMHHUTb NPaBUJIO: K 80CTOKY 8peMeHu GoabLe.

MecTHoe BpeMsi B Ipejesiax OJHOLO UacOBOTO MOsiCa TEOPETHUECKH
He AOJIXKHO OTJHYaTbCs OT nosicioro Tp 6oJiee ueM Ha 30M, 4To €OOT-
BeTCTBYeT IIOJIOBHHe IIHDHHB Nosica B 7°30. CaexoBaresbHO, NOsICHOE
BpeMs NIPaKTHYECKH MaJo PACXOTHTCS C MECTHBIM BPEMEHEM Pa3JIHYHbIX
HNPUPOAHBIX ABJEHUH — KyJbMUHALHHA, HACTYIJIEHHS JHS M HOUM W T. IL

Onnako GakTHuecKye rpaHuibl YaCOBHIX NOACOB, 0COGEHHO Ha Ccylle,
He BCeria COBMAAAlT ¢ MepUAMAHAMH, KPAaTHEIMM 1o goJarore 7°307.
OHH ycTaHaBIMBAIOTCS NPABHTEJILCTBAMH CTPAH H BO MHOTHX CJayyasix
OTKJOHAIOTCA OT TEOPETHYECKHX, IPOXOAA MO TOCYAAPCTBEHHBHIM HJIH
aJMHHHCTPATHBHBEIM TpaHHIIAM, N0 peKaM, noGepexbsiM H T. II.

HekoTopsle mosicuble BpeMeHa MMelOT COGCTBeHHble Ha3Bauus. Tak,
GOJBIIMHCTBO CTpaH 3anajnHoii EBpomml KHBYT NO BpeMeHu MEPROTO
BOCTOYHOTrO IIO5Ca, XOTS M PAacNOJIOKEHBl NOJHOCTHIO WJM YacTHUHO B
HYJIEBOM WJIH BTODPOM IOsicaX. DTO BPeMs Ha3BIBaeTCs cpedueegponeii-
CKUM,

CxeMa yacOBBIX IOSICOB MPHBOAUTCS Ha OCOOBIX KapTax, BHINyCKae-
Melx B CCCP u 3a pyGexom,

B uHOCTPaHHBIX TOCOGUSIX TIpUMEHsIeTCsl TePMHH — cTandaprnoe spems, oGo3HA-
YalOIKHH KOHKPEeTHBI BUJI BPEMeHH HA JaHHOH TEPPHTOPHH (MECTHOrO, MOSICHOTO HJR
HHOro), NPHHATHIHA AJ5 HCIOAb30BAHHA. B 3THX ciyuasix HaZo HMeTb KakHe-HHOYIb
JIOTIOJIHUTE/IBHBIE CBeAEHHsT O TOM, Ha CKOJIbKO JaHHOe CTaHAapTHOe BPeMsd OTJIHYAeTCH
OT TPHHBHYCKOTO.

C Uesipto nepeHeceHHss pafoyero BpeMeHu Ha OoJiee OCBelIEHHEIE
paHHHe YacCHl CYTOK W JIYYIIero nepepaclpejeseHHsl 3JCKTPOIHEPIun
MeXKAy OLITOBEIMH W TPOMBILUJIEHHBIMU [PEANPUATHSIMH B HEKOTOPHIX
CTpaHaxX Ha JeTHHil TIepHOJA Wachl NepeBOAATCH Ha 1T Blepen, MHOrAa
Ha 27, Takoe BpeMsi Ha3blBaeTCA ACTHUM.

B CCCP ¢ 16 mious 1930 r. mosicHoe BpeMs yBeJudyeHo Ha (Y Ges
H3MEHEeHHs B T€UEHHe BCEro rojla W Has3biBaeTcs OeKpeTHbim epereHem
TJ], T. €.

T,==T,+1. (14)

Kpome toro, ¢ 1981 r. na nepuox ot 1 anpens no 1 oxrabps Bce
yachl B Halllel cTpaHe TEPeBOASTCS ellle Ha 1™ Bnepen (JeTHee BpeMs).
CnenoBarteanno, Ha Tepputoput CCCP seTHee BpeMsi GoJblile NOSCHO-

ro Ha 2%
JlekpetHoe speMst BToporo E-mosica Ha3bBaeTcsl MOCKOBCKUM W TIPH-

HATO TPH COCTABJEHHH PaclUCaHHil BceX BHAOB TPaHCHOPTa, B PaJHO-
BEeLlaHHHU U T. 1.

Tyoex="rp+3* nm T,+4" (na nepnoa c 1/IV no 1/X). (15)

C 1| anpens 1982 r. B paie paioHOB, rpaHHYamux co BTopuiM E-M moscowm,
B II0BCE/|HEBHOM JXH3HU HCIOJb3YeTCs MOCKOBCKOE BpPEMS.
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Cydosoim epemerem T, HA3BIBAIOT BPeMs TOT'O TaCOBOTO Iosica, HOs
KOTOpOMY (baKTHUECKH NOCTaBJIEHHl CYJOBble Yachl B JaHHBIH MOMEHT.

O6b14HO uachl Ha Cy/HE YCTAHABJHBAIOT HO TOSICHOMY HJIH JAEKpeT-
Homy BpeMeHH. OHAKO Hal0 YUHTLIBaTh, 4TO I¢ MOKET He COBNAJaTh
¢ paccudTaHHBIM no poarote Ty Tak ObiBaeT, ecin yacel elle He nepe-
BEJIEHBl HA BPeMsi TOTO N0sACA, B KOTOPHIH nepeiio cyjHo.

Kax npasuJgo, cynoBoe BpeMsi T¢ YUHTHIBAETCS C TOYHOCTHIO 10 1M,
HO B HEKOTOPHIX c/ayuasx (ObICTpble MaHEBpH M CMeHa XOAOB, aBapHii-
Hasl CHTyaluusl U T. 1.) 3anucu I¢ B BaXTEHHOM KypHaJje AOJKHbHI Je-
Jartbcs ¢ 6oAbpIIEHd TOYHOCTBIO.

§ 23. CooTHoluEHHE MeXY CPEeAHUM TPHHBUHUCKHM,
NOSICHLIM M MECTHBIM BpeMeHamu

B npakTHKe MODeXOAHOH acTPOHOMHHM OYE€HL pacIpoCTpaHeHHl 3a-
Jayn Ha ompejefende TPHHBHUCKOTO CpPeIHEIO BPEMEHH IO MOSCHOMY
uin o6paTHO, a TaKxkKe Ha IePeBOJ MECTHOIO BDPeMEHH B IIOSiCHOe HJH
cynoBoe u obpatHo. Takue pacuerw AesalOT NpHEMOM «uepe3 I'pHH-
BHY®, T. €. B KaxXJ0M cJyyae cHadaja OMNpPEAeJsIOT T'PHHBHUCKOE
BpeMsl.

C y4eTOM MNOJIYYEHHBIX BhHIIIE BLHIDAMKEHHH AJs MeCTHOTO, TOSICHOTO
U CYAOBOI'O BpeMEHH IoJyyaeM oOLmHe GOpPMYJB AJs pPelIeHHs mepe-
YycJeHHBIX 3a/Jau.

QopMyabl 415 nepexofa OT MECTHOIO BPeMeHH K NMOSICHOMY:

—7 T 3E -
TFP'—YM“l‘l\W’

Tym=Typ + NoE ;

(16)

¢bopMyJbl AJS Nepexolda OT CYAOBOIO BPEMEHH K MECTHOMY:
Tw=T,F A2 an
Ty=T,%1%,

rae M — noMep 1osca, MO KOTOPOMY YCTAHOBJEHBI CYA0BBIE 4aChl (AN JEKPETHOTO
BPEMEHH MpH BOCTOUHON Hojrore Hapo 6patb Me-+1 HiH JeTOM IS TeppH-
topun CCCP MNe+2).

Bo usbexxanne OWHOOK NPH MUCHOJIb30BAHHH STHX (OPMYJA HaLO
TBEPAO IIOMHHTb, 4TO MECTHOE BPeMs IIepeBOJUTCA B IPUHBHUCKOE 10.I-
roTOH, a B NOACHOE, JeKPeTHOE, JEeTHee, CYJ0BOE — HOMEPOM NOsca.

Mpumep 13. 14/VI] T =21"42"; A=67°12,5" W. Haiitu Typ.
Pewenue.

VIl T | 2192
+ Moy | 4

I5/VIL  Tpp | 1942

Mpumep 14. 16/I1X Te=447"; A=129°18,5" E (somn CCCP, Bpems nekper-
Hoe, Jetnee). Haiftu Tryp.
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Pewernue:
16/1X T 4947¢
(N +2)g | I

15/IX Ty ‘ 179274

Tipumep 15. 22/VI T, =2742%18¢; 3, =282°39,7" W. Haiitu T\.
Pewenue:

2/VI Ty, | 24218
+
Aw | 53039

22/VI Ty | 8912¥57
Ny, | 6

22/VI To | 2%12v57
Mpumep 16. 1/XI Ty =5%37*; A=107°51,4" E (Boant CCCP, BpeMst IeKpeTHOe).
Haiitu T..
Pewenue:
IJXI Ty 5437

e | 71

3I/X T 22‘{261\/{ (Sller )\ = 7“1 IM26c
i OKPYIAEHO IO MHHYT)
(M4 De| 8

X1 7. | 6vo6™

Mpumevanue Pemas nogoGHble NPHMepH, BaXKHO INOMHHTE O BO3MOXKHOH
flepeMeHe 14T, Kak H IpoHsounio B npuMepax 13, 14, 16.

3ajauu AN CAMOCTOSATEJbHOTO pPelIeHu A

1. 30/V T.=4739"; L==128°36,9" W. Haiitn T\.
2 I/IX Ty=28436%48°; A=16836,3" E (Boxet CCCP). Hafitu Th.
3. 26/VII Ty=11957"; ,=67°18,8" E. Haittu Te.

-

§ 24. NepeBoA cyAOBLIX MacoB NPH ABHIKEHHM cygHa.
JeMapKauMOHHas NMHMSA BPEMEHH

Mopckue cyaa npu niaBaHUM YacTO NepeceKaloT TPAaHHLBI YACOBHIX
nosicoB. JlJsi TOoro 4to6Bl Cyl0BOe BPeMsl He OTJIHYAJOCh OT BpEMEHH
TOTO NOsICa, B KOTOPHIfl mepelio CyAHO, HaJ0 NepeBOJAUTL CTPEJKH Ya-
coB Ha 17 pmepen npu E-x xypcax or 0 go 180° uam nasanx npu W-x
Kypcax ot 180 po 360°. Dro jmesaercs mo pacnopsiKeHHIO KalHTaHa, O
geM 3a0/1arOBPEMEHHO IIpeNyNpe:kIaeTcsl N0 TPAHCIAUMH SKHIAXK.

[lepecranoBky uacoB ynobHee JesaTb B HOUHHe BaxThl H 00s3a-
TesbHO cpady Ha 1% Ecau cyany mpeacTouT nepeceyb HECKOJBKO Ipa-
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HHI TI05COB, TO NepeBOJ 4YacoB Jy4- Wﬂj ;Z v
mwe JejaTh MOOYEPeIHO Ha Bcex
Hounnlx  Baxrtax  (20.00—24.00,
0.00—04.00 u 04.00—08.00 u cHo-
Ba 20.00—24.00 u 1. x.). Ilpu mne-
peceyeHHH INEPBHIX JABYX IOSCOB,
ecad IpeamnoJsaraercas  ofpatHoe
nJjaBaHHe Cy/AHa, Uackl INepeBOAAT
Ha KakKoil-1n6o onpejeseHHOH Bax-
Te — O0BIYHO Ha BaxTe - TPEThero
wrypmana 20.00—24.00. Ilepesoj
yacoB no 20 3a BaxTy, Kak 3TO
NpaKTHKOBAJOCh panee 1/ BHPAaB-
HHBaHUSA NPOJOJIKHUTEJLHOCTH BAXT,
HeJb3s PEKOMEH/0BaTh. ECau CyaHO
b (cwm. puc. 40), pBurasice UK= o
=507, nepexonutr Mepuanax 22°30° 6/

B J11060it MOMeHT 6 aripeJss, Ha Bax,

Te TpeTbEro IITypMaHa TiepeBeJin Puc. 41. YacoBre nosca # AeMapkalu-

OHHasl JHHUS BPEMEHH

yacel Ha BpeMmsa mosca W, T. e.

Ha 1 u BOepea. DTO MOXHO che-

aatb B T,=22Y Koria CTpPEeJKH uacoB mepeBojsdrca Ha T,=23%

Ecnm cynno nonagaer B Apyroil mosic Ha KOPOTKOe BpeMs HJH HE
IIPEANOJIaraeTcsi 3aX0[40B B IOPTHI, yachl MOXKHO He NepeBOAuTb. [Ipu
JUTHTEJIbHOH CTOSHKE B HMHOCTPAHHOM IOPTY YCTaHaBJHMBAeTCs BpeMd,
NPUHSITOE B JAaHHOM NYHKTe, a HJs1 COBETCKMX NOPTOB — LeKpeTHOE.

Bce cayuaun nepeBojia CYZOBBIX yacoB 00si3aTeNbHO OTMEHAIOT B BaX-
TEHHOM JKypHAJe ¢ YKa3aHHeM BPeMEeHH IepeBOAa, OTCueTa Jara u Ko-
OpJAMHAT Ha MOMEHT TIepeBO/ia CTPEJIOK.

[Ipamep momo6HOI 3anucu:

23.00 0n1=48,6, @.==36°48,7'N, A,=24°55,2'W, nepeBesu uachl Ha
1* nazan, npunumaeM T.=22.00 (M= +2).

Ha puc. 41 usobpaxkeHbl TeOpETHHYECKHe TPAHHUBI BCEX YacOBBIX
TIOSICOB, €CJIH CMOTPeTh Ha 3eMJI0 OT CeBepHOro reorpaduieckoro mo-
Jwoca (Touka pn). Ilos0BHHA YacOBBIX MOSICOB HMMeeT HauMeHOBaHHE
BOCTOUHOE, NOJIOBHHA — 3allajiHoe. :

[ycTs na mepunuane I'punsuua Gyzer 3%, torna Ha Mepuanane 180°
G6yner Tn=157 6 anpesns, ec/iu CYUTATb ITOT MEPHAHMAH BOCTOUHBIM, HJIH
T'y==15" 5 anpeJssi, ecan paccMaTpUBaTh ero Kak 3anannuoit. CirenoBa-
TeJIbHO, NIPH Nepecedenud Mepuauana 180° Bo3HHKaeT HEOGXOAMMOCTH
B cMeHe AaT. Tak, Ha puc. 56 cyano B, purasce MK==95° nepeceuer
Mepuauan 180° uepes 1%, 1. e. B T.=1600" 6 anpens. OueBuzHO, C/le-
A0BaJo OB H3MEHHTL JaTy Ha3aJ M CUMTATh D anpess, TaK Kaxk CyIHO
nepeldeT B 3anajinoe noaymapue. JIas yno6crBa aTo Aenaercs ¢ 6au-
Xaiileii MOJHOYM: HAa cyAHe B Hajgo cuUMTaTh C HYJsd dYacoB CHOBA
6 anpess.

Hnast cynua I, tae cefiuac B AaHHBIA MoMmeHT T,=157 5 ampeans,
G6auxapiitas nosaHous (0%) Oymer umeTb jgaTty 7 ampeas, a He
6 ampess.

1
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Taxkum oOpasom, npu nepeceueHun Mepuanana 180° E-mu xypcamu
<€ MOMEHTa OuepeHOH NOJYHOUH JaTa INOBTOpseTCH, a IPH CJACAOBAHHH
W-Mun KypcaMu o1Ha naTa BHIGpackBaeTcss u3 KajeHaapsi.

Jlunulo, mpoxoasiyi BIoJAb Mepuauana 180° ¢ HeGoJbLIHMH OT-
KJIOHEHHSIMH B HEKOTOPHIX pailoHax, B YacTHOCTH BOKpYyr UyKoTtckoro
TIOJIYOCTPOBA, HA3LIBAIOT OeMAPKAYUOHHOL AlUHUeil BPEMEHWU, UIH Al-
Huel cmensl 0aT.

B cyaoBoM KypHaJse nesaetcsl o6s3aTesibiast 3alHCh NPH Mepeceye-
HHH JeMapKalHOHHOH JHHHM U CMeHe JaThl C YKa3aHHEM g, Ac H OJ.

Fnasa 7

MpKScpbl ANs K3IMepCHUS BPEeMeHM

§ 25. Oco6eHHOCTH YCTPOICTBA CYAOBLIX M3MEPHTENEH BPeMeHH

Llast BocipoH3BelieHHs] BPeMEHHBIX €IMHUI[ H OlipefieieHHss MOMeH-
TOB BPEMEHH YIOTPe6JI0T ClelHajbHble MeXaHH3MH — 4acel. PaBHo-
MEPHOCTb JBHXKEHHS CTPEJOK dYacoB ofecrneuuBaeTcs peryJsaTopam,
B KayeCTBe KOTODBIX HPHMEHSIOT Yallle BCero NPYKHHHBE MaATHHKH.
Bricokas TOYHOCTH X0Aa yacoB 0OOecleUHBAaeTCs MOCTOAHCTBOM IIE€PHO-
Ja xosneOauunit MasiTHHKA.

CpaBHHUTeILHO HeJaBHO B HayKe H TeXHHKe CTajJH HCHOOJNb30BaTh
KoJefaHua KpUCTAJJIOB KBapla (Ksapyesovie udcsl) W MOJEKYJISAPHBIE
KoJieGaHusl rasoB (aromusle uacet), obecleuHBalollive OYeHb BHICOKYIO
TOYHOCTb X0ja 4acoB

Ha cynax nmpuMeHsIOT cjefyoulne H3MEPHTETH BPEMEHH: XPOHO-
MeTp, majybHble 4Yachl, CYJOBble (MOpCKHe) uachi, ceKyHAoMepbl. Onn
PeryJiupyloTcss Tak, utoObl NOKa3biBaTb cpejlHee Bpema I. B oGcepsa-
TOPHOH M reofe3M4eCKOl acTPOHOMHH HCIOJIb3YIOT TaKxke NpHOOpHI, 110~
KasblBalollke 3Be3/Hoe BpeMs S.

Mopckoii xponomerp. [l onpejeeHHS JOCTATOYHO TOUHHIX MO-
MEHTOB CPeJIHEr0 I'PHHBHUCKOrO BpeMeHH Irp Ha cyjaax Mopckoro ¢uio-
Ta HCIOJMb3YIOT XpOoHOMeTp. ITOMHMO TIIATEJBHOCTH BHAEJKH, MpHMe-
HEHHUs BBHICOKOKAYECTBEHHBIX MaTepHaJIOB, XpOHOMETp AJA obecrnedyeHus
TOYHOCTH X0Ja HMeeT ocoboe ycTpolicTBo Ero apurartesn CKOHCTPY-
HpPOBaH Tak, u4To ofeclneyHBaeTcs MOCTOSHCTBO Bpallalomlero MOMEH-
Ta M0 Mepe MCTOLIEHHsl SHEPTHH [BHraTesbHOI NpyxHHB. Peryasrop
XPOHOMETPA YCTPOEH ¢ YYeTOM HEOOGXOAHMOCTH KOMIIEHCAUHH BJIHAHUA
H3MEHeHHSI TeMIepaTypsl Ha PaBHOMEDHOCTh BpallleHHA MeXaHH3Ma.
Ilucep6aaT XpoHOMETpa COCTOMT M3 YacOBOIl, MUHYTHOH, CEKYHIHON
CTPEJIOK H OCOGOH CTpeJIKH, MOKashlBalollell, CKOJIbKO BpeMeHH mocJe
TIOJIHOTO 3aBOAa MAET XPOHOMeTp. DOJIBIINHCTBO MOPCKHX XPOHOMETPOB
o6ecneyuBalOT NATHAECATUIIECTHYACOBOH HENMpePhIBHLIA X04, B HEKOTO~
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Puc, 42, Mopcko#t xpoHOMeTp: Puc. 43. [Tany6nune wach
{ — quuK, 2 -— OTKUAHAA PYYXKa, 3 — KONBLO
KapAaHoBa 1mnojaseca, 4 — NJacTHHKa JAad
VAepXKaHHS KpPHIIIKH, &§ — KpbIllIKa, 6 — OT-
KUAHAA BepXHAS KPBINKA, 7 ~— KHOMKa JAJ9
OTKDBIBAHUS XpoHoMerpa, 8 — 3aBOAHOI
¥y, 9 — cTpenka saBoga, 10 — uudepbaar,
11 — cexyHAHas crpenka, 12 — cronop

pHIX Mapkax npu6opoB xon Gosee anutenpHbIH. Lludepbaat xpoHomer-
pa HMeeT ABeHaAllaTb YacOBHIX AeJieHHH, KOTOpHle BCJEICTBHE 3TOrO
MOFYT HMeTb JBa 3HaueHus, HampuMep 1 uaum 13% 2 mim 14 nm 1. I
CekyHaHasi cTpenka aBuraercsl tojqukamu no 0,5¢ ¢ xapakTepHbIM 3BY-
KOM yzapa. .

OcHoBHble JeTa/ti BHELIHETro YCTpOHCTBA XPOHOMETpa NMOKa3aHHl Ha
puc. 42.

IlanyOubie yacer (puc. 43). IlanyGurie 9acw HMeEIOT NPYXKHHHBIA
MasiTHHK C TeMIepaTypHO#l KOMHNeHcalueH H MeXaHH3M NOBBIIIEHHOR
TOYHOCTH. 3akaoueHsl B ABOHHONH ¢dyrasp. Ilo undepbaarty npurarorcs
gacoBasi, MMHYTHasl H LEHTPAaJbHAs CEKYHAHAs CTPEJKH, MNOCTeNHsAA
asuxeTcs: Tonukamu 1o 0,2°. IlepeBoa cTpesoK ocyllecTBJsieTcsl ¢ HO-
MOIIBIO CMEIHaJbHOH KHONKH. 3aBoAHAsl NPYKHHA OOeCHeyHBaeT XOA
‘anyOHBIX YyacoB B Teuenue 48 u.

ITany6uble yackl 06BIYHO YCTAHABJAHBAIOT MO TPHHBHUCKOMY BpeMe;
HM H HCIOJIb3YIOT IIPH aCTPOHOMHYECKHX HabJIOJeHHsAx HA CyIHe, a
TaKKe AJs CJIHYEHHS XPOHOMETPOB M uacoB. B oTjuuue or xpoHOMeT-
pa najgyGHEBle Yachkl MOKHO BBIHOCHTb Ha OTKPBITHI MOCTHK.

CynoBbie uau Mopckue yachl. Mopckue 4achl YCTAHABAMBAIOT B CJIy-
JKeOHBIX H KHJBIX MOMEeLIeHHSAX u PeryJanpyIOT MO CYLOBOMY BpeMEHH,
a B paauopyOKe — IO T'DHHBHUCKOMY HJIH MO MOCKOBCKOMY BPEMEHH.
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Onu npefnasHaveHdl JJisl OPTAHU3AUMH CIYXKOb U TOBCEAHEBHON KH3HH
Ha CyJHe.

CynoBbie yachl HMeIOT KPyrablil undep6aar, pasburhlii Ha 12, a HHo-
raia Ha 24 4yacoBHIX JeJIeHHS, YACOBYIO, MUHYTHYIO M OGBIYHO LEHTPaJib~
HYIO CEKYHJIHYIO CTPeJIKY.

CYLLOBbIe Hacel 3aBOASAT OAUH pa3 B HEJEJIIO, HEKOTODHIE THUIIBI UMeE-
0T ¥ 6oJiee AJHATEJBHBI 3ABOJ.

Tak xak 2TH yachl He CHaGKEeHbl KOMIEHCHPYIOLIMMH YCTpORCTBa-
MH, HX X0 TpeOyeT CHCTEMATHUECKOH KOPPEKTHPOBKH C IIOMOILILIO OCO-
60ro peryasaropa, pacloJiOKeHHOI0 B BepXHell yacTH Hudepbiara HIn
Ha 060pPOTHOIi CTOPOHE KopIyca.

B nocnensee BpeMsi HEKOTOpBHE CyZLa CHaGXKalOT 3JEKTPUUECKUMR
CYJAOBBIMH YacaMH, HeHTPAaJbHEI HPHOOP KOTOPHIX Nepefaer IOKasa-
HHS Ha CUCTUUKH, YCTaHaBJAUBaeMble B IIOMeEIleHusdX.

Cexynpomepbl. [Ijsi H3MepeHUsT KOPOTKHX IIPOMEXKYTKOB BpEMeHH
NpH HaBHUTaUHMOHHBIX, ACTPOHOMHYECKHX H THAPOMETEOPOJIOTHYECKHUX
Ha0JaI0eHUAX NPUMEHSAIOT Pa3JdHuHbIe THIBI ceKyHAoMepoB. CekyHIHAsS
CTPeJIKa uX C IIOMOIIBI0 MYCKOBOH KHONKH MOXKeT OCBOOO0KAaThCH, CTO-
NOPHTLCA U BO3BPAILATLCS B HYJIEBOE NMOJOKEHHE,

CexyHaHaa cTpeJsika JBHKercsl ToqukaMmu mo 0,2¢, B HEKOTOpHIX ce-
KyHjomepax — 1o 0,1¢. MuHyTHas mkaJna pasjaesneHa Ha 15 uau GoJiee
JeJIeHnH.

Ha cypax Ttakxke HMeHTCS CEKYHAOMEDPHL € JBYMSI CEKYHIHLIME
CTPeJIKaMH, KaxKaasl u3 KOTOPBIX YNPaBJAeTcs OTAEJbIOW KHOMKOII.

Hano yunTeiBaTh, 4T0 MOKa3aHus CeKYHAOMepa AOBOJLHO UacTO CO-
aep:kart omubku B 1—2¢, riaBHBIM 06pa3oM 3a CueT HEBEPHOrO BO3-
BpaTa K HYyJ/JeBOMY JeJieHHI0 W 3aiepKku nycka. Ilo 3Toi mpuuune
PEKOMEHAYeTCs 10 BO3MOXKHOCTH IPOU3BOAHTL OTCUETH Irp NIPH ACTPO-
HOMUUYECKHX HabJIoneHuaX HENIOCPEACTBEHHO IIO XpPOHOMETDY HJIH Ia-
JyOHBIM yacam.

Mousitue 06 aaeKTPOHHOH cucTeMe eauHoro Bpemend. Co3JaHHE BBICOKOTOUHBIX
3JIEKTPOHHBIX YacOB ¢ KBaPUEBHM T'€HEepPaTOpPOM ONODHOH YacTOThI (MAasfTHAKOM) IO~
3BOJIMJIO PaspaboTaTh AJS HYMKA TOProBOro (pJoTa AOCTATOYHO HALEKHYIO CHCTEMY
epuroro Bpemenn (CEB). Ouna Bkiiouaer B cebst caefyoline Ipuopbl W y3JIHL

1. TlepBuunnie siektponubie dach (ITI9Y), KOTOpHeE MOFryT NHTAaTBC OT CYLOBOH
sjgekTpocet 220 B uim oT pesepBHOro ucTouHHMKa NHTanus 24—27 B. Korcrpyknus
194 nosBossier OCYWIECTBJATh CABUT MOJABMIKHOH HIKAJbl BpPeMEHUM Ha 1ieJoe YHCJO
9acoB — JJS YCTAHOBKH MOSICHOTO (CYLOBOrO) BPEMEHH.

2. DNeKTpOHHBIE Yachl — pelHTEePH, HJH BTOPHuHBIe uack (B3Y), uMeowmue cpe-
TOBOH HHAMKATOP IJs IOKa3a YacoB, MHHYT H CeKYHJ HJM TOJBKO 4YaCOB M MHHYT.
KoJinuecTBO BTOPHYHBIX 4acOB B CHCTeMe NPAakTHYECKH HeorpanuueHHo. OHH MOTYT
yCTaHaBAMBATLCS B JIO6OM MOJOXKEHHH Ha NMepebOpKax WJIH BCTPAHBATBCA B IUTYP-
MaHCKHH NyJbT,

3. aHeap ynpapJeHHs MepPBHYHLIX YacoB, T'le¢ HAXOAATCH BCE OPraHH YHpPaBJes
HAS CHCTEMOH eIHHOTO BPEMEHH.

4. YCcTpokcTBO KOPPEKUHH X0Ja NePBHYHHIX 9acoB, KOTOpoe 06GecneunBaeT aBTo+
MATHUECKHH TpHeM IIECTOro CHrHajJa TOYHOTO BPeMeHH, NOJaBaeMOro IIHPOKOBEIlas
TEJILHEIMH PajJHOCTAHIHUSIMY (HampUMep, cTaHUHeHd «Mask»).

CucreMa efuHOTO BpeMeHH ITO3BOJISET OCYHIECTBHTH 3aMeHY Ha CyjaX MeXaHude-
CKHX XDOHOMETPOB H 4acoB, OGECTeuHTb CHHXPOHHOCTb IIOKa3aHHH BCex CyAOBHX
qacoB, NOBLICHTb TOYHOCTH B3sITHSI MOMEHTOB BPEeMEHH, a C¢/J1eJ0BaTeJbHO, U pemenus
ACTPOHOMUYECKHX M HABHTAlMOHHBIX 3a/ad. Kpome Ttoro, C3B nesecooGpasio BKJIO-
YaTh B KOMILIEKCHYIO CHCTEMY aBTOMAaTH3HPOBAaHHOIO YIIPaBJeHHs CYAHOM.
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§ 26. lNonpaBka XpoHoOMeTPa M HacoB

KoHcTpyKTHBHBEIE 0COGEHHOCTH ¥ TILATENBHOCTb BBIIEJNKH HE MOTYT
obecnedyuTh a6COMOTHYIO TOYHOCTh XOXa XpOHoMeTpa u TeM OoJee ya-
coB. [1o3ToMy BO3HHKaeT HEOOXOAHUMOCTb BBOJAUTH B IOKA3aHHSI XPOHO-
MeTpa NONpaBKy, KOTopas KaxKAblH pa3 HMEET HOBOE 3HAUEHHE.

[lonpaska xponomerpa Uzp— 3TO PA3HOCTbH TOYHOIO TPHHBHUCKOIO
Bpemenu Trp ¥ OJHOBPEMEHHOTO NOKa3aHusl XpoHoMeTpa Txp:

Up=Tp—Tyy. (18)

3HaK uzp ObIBAeT MOJONKHTENbHBIM, eClu Txp<Trp, W OTpHIATE/b-
"gbiM, ecad Txp> Trp.
Tak kak nudep6aar XpoHoMeTpa pa3bUT Ha 12 4acoBHX AeJeHHH,
BEJIMUHHA Uxp HE MOXKET NPeBHIIATh 67
Mpumep 17, 22/X1 Typ=17700%00°; Txp==4758%19¢, HaiiTh uxp.
Pewenue.
22/X1 Ty | 17°00%00°

Ty | 16 58 19 (mo6aBreno 12%)

Uyxp -+ 1M41¢

ITockoabKY Ha NpakTHKe Uxzp ObIBaeT Bcerza He(oJblIOH, OOBIYHO
He TNPHHSTO 3aMHCHIBATH KOJHYECTBO YacoB B Hel (B mpumepe 17 HeT
HEeOBXOMAMMOCTH NHCATh Uxp= + 0701%4]¢).

3Has MONpaBKy XPOHOMETpPA, MOXKHO OIpPeAeNsiTb HYXKHBIH MOMeHT

TDHUHBHYCKOI'O BpEMEHH!
Top=Trpt s (19)

BesencTere ABY3HAYHOCTH YacOBLIX AeseHnl nudepbaara npH onpe-
nesjenud Trp Hafo 3aMeuaTh XOTs OB Npub/mkeHHO T, 9TO6H HpPOU3-
BeCTH JAONOJHUTENbHBE nojacuer Trp u Aathl Ha [punsuye no dopmyne

Tw=T. 3 ML, .

DToT BCOOMOTATEJbHBIA INOJCUET Ha IIpaKTHKE YacTO IeJaloT B yMe, HO
BO n30exaHue ONIHOOK PEKOMEHAYETCS 3allUChIBaTh €ro psAaoM C OCHOB-
HbIM pacHyeToOM.

Mpumep 18. 23/XII T.=6724", A=128°35,7" E; Txp=9"20"18°¢; uy,= +3%57¢.
Onpenenuts Trp.

Pewenue.
23/XIl T, 61124M Ty 9920M18° (4 12Y)
Ng | 9 yp + 357
22/XIl Ty | 21724 Ty | 21924%15¢

Pacuer T'PHHBHUYCKOTO BpE€MEHH no MOMEHTY XpOHOMETpa H ero mno-
TipaBke AOJI2XEH OBITh TBEPAO OCBOCH, TAK KaK C HETO HauYHHaeTCs pe-
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mieHHe GOJIBLIMHCTBA aCTPOHOMHYECKHX 3ajad, W rpyOuiil mpoMax sjech
NPUBOAHT K HOCJE/YIOLIeMy HEBEDHOMY PELIEHHIO BCed 3a7ayu.

Bce u3jiokeHHOE 0 NONpaBKe XPOHOMETPA OTHOCHTCS TakKiKe M K ma-
JyGHBIM YacaM HJIH OGHIKHOBEHHBIM — pasHMIA JHIIb B CTENEHH TOY-
HoctH. IlonpaBka yacoB uy Mo ux nokasanuto Ty Gyaer

u=T,—T,. (20)
CoOTBETCTBEHHO

Trp= Tq+u-{' (21)

Ilokasanus aw0boelx 4acoe 0alOT TOUHOe BpeMs TOAbLKO Nocae YyHerad
ux nonpasxu.

3anauyu AJAA CAMOCTOSATEJbHOTO pPelieHHSA
1. Hano: 11/VI Ty =0%00"00%; Txp=11"57"42¢. Hafith w\p
2. Harvo: 30/IV T.=21"24™; AL=108°58,5W; Tyxpy=4430M15%; wuxp= —5"21°.
Hatiru Trp.
3. Hano: 22/VII T.=14706"; A==118°46,2'E (BpeMst jekperHoe, JeTHee);
Txp=41%02"22¢, uxp= +3%26¢. Haiitu Trp.

§ 27. Xopn xpoHomeTpa M uacoB. CyTouHbli xo

[TonpaBka XpoHOMeTpa He MOXKeT OCTABAThLCH MOCTOSAHHON. Besnyu-
Ha H3MEHEHHs! NONPABKH XPOHOMETpa 3a KaKofi-1u60 NPOMEeKYTOK Bpe-
MEeHH Ha3bIBaeTcst X000M XPOHOMETPA.

VisMeneHHe mompaBKH XPOHOMETpPA 32 OJHH CYTKu Ha3bBIBAeTCS CY-
TOUHbIM X000M ® W OUpeReJIsieTcst 0 PopMyJie

u)—uy

W=
AT’

(22)

rae ) — OpeablAylas MONpapKa;
Uy — HOCJeAYIONLAs TONPABKA;
AT — npoMeXKYTOK BPEMEHH B CYTKAX C JECHTHIMH JOJAMH, KOTODBI MOMKHO
onpejenats o taba. 43,A MT-75.

Ecsn xpoHOMeTp OTCTaeT, €ro CyTOUNBIl XOA NOJOXKHTEJeH, ecad
CIELINT, CYTOUYHBI X0 OTpUIlATE/CH.

CyTOUHBIl XOA CJleAyeT PacCUUTLIBAThL KaKIAble CYTKH U3 COCELHHX
execyTouHbXx nonpaBok. OxHaKko /s pacuera uxp BIepej Jayulle onpe-
HeJATh ® M3 TOTPaBOK, PA3/eJeHHBIX IPOMEKYTKAMH BpeMeHH B 7—
12 cyT, uToGB YMEHBIUMTbL IyTeM OCpPEe/JHEeHHs JeficTBHE CJAyYalHbIX
OINGOK B3ATHSA Uxp. BBIUHCAATL ® B 9TOM cJydyae CJAeAyeT ¢ TOYHOCTLIO
o 0,01¢ 1 3atem oxpyrasts 10 0,1°.

B naGopatopuu 3aBosa XpOHOMETP IMOJABEPralT HCCAELOBAHHIO C
HeAbl0 ONpPEeJUTH BAHSHNE W3MeHeHHH TeMmmnepaTyphl Ha BeJHYHHY .
PeaynbraThl HccnefoBaHUR NMPHBOAATCH B aTrecrarte, NpUaaraeMoM K
KaXXIOMy XPOHOMETPY, H BBIPA;KalOTCsl B BHJe TeMIepaTyPHHIX nompa-
BOK Hsin 0co6oil ¢opmy.abl. OaHako Ha NPaKTHKe yueT 3THX NMONPABOK
B OOBIUHBIX YCJIOBUsX He NpousBoasat. Hazxexxknee u mpolue onpeienurs
Uzp KaK MOXHO GJHMXKe K MOMeHTy HabJawaeHuii. Kak npasudo, nocra-
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TOYHO OTPAaHUYHTLCS ONHOKPATHLIM OllpelesieHHeM ® 3a CYTKH C 3a-
fIHCBIO ero 3HaueHHs B «)KypHaJ MONpaBOK XPOHOMETpa».

KagecTBo paGoThl XpOHOMETpa ONPeJeJSiIOT MOCTOSAHCTBOM CYTOY-
HOro xona. AGCONIOTHAas BeJHUYHHA o IPH pa3HBIX TeMmIepatrypax He
N0JXKHA TpeBbINaTh 4¢, a H3MeHEHHe XOAa 3a CyTKH (BapHauuu), T. e.
Aoy = w3— He JOJIKHO B cpelHeM GuTh Hosblie 0,5°.

3a paboToit KaxKA0ro XpoHoMeTpa, ocOGeHHO IOJYYEHHOTo H3 pe-
MOHTa MJIH HOBOTO, HEOOXOHMO CTPOrO CJACAHThb, CPABHHBAS €ro I0Ka-
3auua (M3 XKypHaJa NOTNPABOK) C NMPHBeJEHHBIMH Bblllle HopmaMu. Cure-
JlyeT uMeTb B BH/IY, YTO MOCJE OCTAHOBKH XPOHOMeTpa €ro CyTOYHBIH
XOI MOXKeT U3MeHSITbCH M B TeUeHHe OJHOH-IBYX HedeJb BO3MOXKHH
€ro KoJjebanus.

Mpumep 19. 22/IV B Trp=1700"; up= +2%48¢; 24/IV B Tip=4"067%, Uxp=
= +2452¢, Onpeneaurs .

Pewenue. e e .

AT=1,5% 0=—tZ02 =288 & 19 66c~127e

1,5% 1,5%

XpoHOMeTp OTCTaer.
fpumep 20. 27/IX B Trp=28700", uxp= +0%14%; 7/X B Trp=11769%, up=
= —0"07¢. Onpegenutsb ©.
Pewenue.
— OMO7° — oM14¢ —21°¢
AT=10,17% o= o = 9l
10,17% 10,2*

XpOHOMETD CHEeILHT.

§ 28. Cnocobbl onpepencHus NONPaBKH XpOHOMETPa

ITonpaBKy xpoHOMeTpa Ha[0 NepHOAMYECKH ONpEeJeNsTh N0 PaiHo-
CHIHAJIAM TOYHOTO BpeMeHH, a AJIS. MOMeHTa HaGJIONeHH — pacCUHTHI-
B4Tb MO U3BECTHOMY 3HAYEHHIO €r0 CYTOUHOIO XOAa.

Cucremsl mopavyn cHruajos TouHoro spemenu. C 1 smBaps 1972 r.
PaANOCHTHAJE BpeMeHH NepelaloTCs BCeMH ClellHaJbHBIMH COBETCKHMH
PaNHOCTAHIMAMH H MHOTHMH HHOCTPAaHHHIMH B CHCTEME 8CeMUPHOZO
Koopduruposarnrozo spemery (o6o3Havaercst Tx), KOTOpPoe MmepHOAHYE-
CKU COTJVIACOBBIBAETCH C TAK HA3LIBAEMBIM MEHOYHAPOOHBIM QTOMHOLM
gpemerem! myteM KOppPeKTHPOBKH (CABMTra) pPOBHO Ha 1° Bnepex Hau
Haszaln. Koppekruposka wkaJjbl Ty NPOH3BOJAHUTCS ABa pasa B TOJ.

KoopaHuHHpoBaHHOE BpeMsi MOKET OTJIHYATHCS OT I'PHHBHUCKOrO:

AT =T,y — T (23)

Tae ATI_——HOHPHBKa KOOPAHHHPOBAHHOTO BPEMEHH, He NpeBbllIalollass IpaKTHYECKH
Qe
A

Beuay manocTtu 3Tl BeJIMUUHBL €10 BO MHOTHX CJIYy4asiX MOXKHO IIpe-
He6peub, T. €. NpUHHAMATb [k paBHBIM Trp. OaHaKO IpH HEOGXOAHMOCTH

! MexayHapofHOoe aTOMHOE BPeMsl OTCYMTHIBAETCS C NMOMOINBIO OCOGBIX 4YacoB,
PoJb MadATHHKA B KOTODBHIX BLITOJHSAIOT KOJeGaHHS MOJEKYJ ra3oo0pasHoro Lesus.
INokasauusi aTOMHBIX 4A4COB He CBS3&HBl C KAKMMH-THGO BpeMeHHBHIMH TpolleccaMu B
COJIHEYHOH CHCTeMe H XapaKTepHBl uPe3BBIYafiHO BHICOKOH TOYHOCTLIO, Gauskoil Kk ab-
COJTEIOTHOH.
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noJsy4nTh OoJiee TOUHBIE OTCUETH BpeMeHH nonpaBka ATy onpenesnser-
csi u yunthiBaercsl. OCOGEHHOCTH U TOPSIIOK €€ HaXOXIEHHS [aHbl B
«IIpaBunax wrypmanckoil cayx6er» Ne 29 (ITIHC — Ne 29), usnas-
Hbix [1aBHBIM ynpaBieHueM HaBurauuu u okeanorpadhuum MO Corwsa
CCP B 1975 1.

Cuenaavt TOYHO20 KOOPOUHUPOBAHHO20 6peMEeHy TOAAITCS COBET-
CKHMH CTaHUUAMH ~— IJAHHOBOJHOBOR PBY u  KOpoTKOBOJHOBHIMH
PBM u PAT, a Takxke MHOTMMH MHOCTPaHHBIMH. Bce panmble o mpo-
rpaMmax 3THX Ilepefad nyOJuKYIOTCS B OpolIiope «DTaJOHHEE CHIHA-
JIBl 4acTOThl M BpeMeHH» (usnartensctso «CTaupaprtel», Mocksa) u B
aHryafickoM moco6un «The Admiraity List of Radio signals, vol. V».
ITH paguOCUrHAJB COCTOAT M3 CEKYHAHBIX CUrHAJOB (TOUEK) W YAJU-
HEeHHOTO CHrHasla (Tupe) B Hauaje MHHYTH. Takue curHansl HasLBa-
1orcesi curianamu «tuna A;». B CCCP npumensiiorcss HECKOJbKO Mpo-
rpaMM, OTVIHUAIOIINXCA [OCJAEI0BATENLHOCTHIO U MPOAOIKUTEIBLHOCTHIO
[OZa4u CUrHaJoB. 110 HUM MOXKHO onpeenuTs U nonpaBky AT

Beujareavrole cuznarer Oas nposepKi 8pemMexy MepejlaloTcs BCeMH
HAalUIUMU ¥ OOJBIIMHCTBOM 3apy0exKHBIX CTAHIHI B BHIe IIECTH 3BYKO-
BBIX TOYEK. ¥ MHOT'HX HHOCTPAHHBIX CTaHI#H NMOCJeAHMH CUTHAJ ToAa-
eTcsl B BHAe YAJHUHEHHOro 3ByKa (THpe). TOUHOCTH 3TOH CHCTEMBI CHI-
H4JOB BpPCMEHHM OOBIUHO JOCTAaTOYHA AJA UeJell CyaoBOXKAEHHA (10
0,5¢). B ciyyae HeoOXOAMMOCTH MOKHO YUMTHIBATbL NofpaBky ATy
B 3TOM CJayyae.

OnpeneneHue tspy N0 pagHOCHIHAJAM BPeMeHH. Pajgvocuraansl Tod-
HOro BpemeHH yaoCHee NPHHHUMATh B WITypMaHCKOH pyOke — yepes pe-
NPOAYKTOP, TPAH3UCTOPHBI MPUEMHHK HJH pajHONe]eHraTop, mpuMe-
HAAS AJIS 3TOrO CEKYHAOMEDPH WX HeNOCPEACTBEHHO Ha XPOHOMETP.

Uro6bsl UPOUBBECTH APUEM BEUATEAbHbLX CUZHAA08 BpPeMEeHl, HANO
B3ATh JBa CEKYHAOMepa, NEePBBIH 3aMyCTHTh ¢ CHrHaJoM 59™55¢, BTO-
poit — B OM00¢. 3ateM cJjieAyeT 3amucarh ABa OTCUETAa XPOHOMETpa, Ha-
MeueHHble Ha 0,5—1™ Bmepen, H B 9TH MOMEHTHI OCTAHOBHTb CEKYHAO-
Mephl. [loGaBuB ko BpeMeHH Trp HOZAYM CUIHAJIOB IIOKA3aHHS CCKYH-
JIOMEpPOB, MOAYYUM MOMeHTH Trp, cooTBercTByOmHUe Txp. Econ curnasnnt
TPHUHUMAIOTCS] HENOCPEJICTBEHHO Ha XPOHOMETp, MOMeHTH Txp moJayda-
1oT1cs cpasy. [locse 31oro BEIBOASITCS 7iBe NONPABKH M PACCUMTHIBAET+
csl CPelHAA U3 HUX.

Mpumep 21, 15/IX B Tc=0" nOpuHATHI. HA CEKYHJOMEDHl CHTHAJBl CTAHIUB
«Masg»: Trp=2315955° u Trp=4100M00¢, Onpeaenurd Uxp.
Pewenue.
T 3"5955,0° | 4%00"00,0°

Cex 2 03,5 2 28,7
Tp 4% 1"58,5°¢ 4"92M28,7°¢

Ty | 40130 4 02 00

gy + 0M28,5° | 4 0Y28,7°
CpenHsist usp=0%28,6° Hau OKPYIJIEHHO Uzp= - 0M29c,
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ITpuem cuenanros TOUHO2O Bpemexy TNPOU3BOASIT NMYCKOM CEKYHAO-
mepa B Ty 1 OCTAaHOBKOIl ero B HavyaJbHHBI MOMeHT Txp MO cxeme NpH-
Mepa 21. PexomennyeTcst 6paTh TPH cHTHAJMA U BHIBOAUTH CPEAHIONO T0-
npasky. Ecau HyxXna MakcuMasbHas TOYHOCThb, TO K IOJYUYEBHOH Uxp
npubapasiercs seanduna ATy.

Apumep 22, ITo OPUHATLIM PAfAHOCHTHAJAM TOYHOTO BpeMenu crauuud PBY

Haf1H U.p ABY M3l COCOGaMH — ¢ MAKCHMaJbHO{l TOUHOCTLIO H YIPOINeHHO, Ge3 yueTa
ATy. TlpueM curnajon NpsiMo Ha XPOHOMETP.

Pewenue ¢ MakcuManapHoH TouHocTblo (ATw= +0,36°).
Ty Tep Te=Typ
11900~01¢ 1058%43¢ +1%17,0¢
11 01 00 10 59 425 +1™17 5¢
11 02 03 11 00 45,5 +1%17,5¢
Cpenusas + 117,34 0,36 =
YrpomeHo up= +1"17,3¢. = +1™17,66¢ ~ -+ 1™17,7¢

Pacuer uy, no cyTouHoMy XOny U NPHHATOH paHee u'xp. Ilo pamuo-
CHUrHajaM TONpaBKy XPOHOMETPA ONpeleJsioT OAMH-IBa pa3a B CYTKH.
Jas mosnyueHust uxp Ha JI060H MOMEHT CYTOK, a TakKxKe B TOM cJayuae,
KOTJa B 3TOT J€Hb II0 PajHO ONpeJNeJHTh NMONPABKYy He yAajoCh, HAO
TNPUMEHATL GopMyJ1y, NOJYYeHHYIO U3 BBIPaXKEHHS IS CyTOUHOI'O XOAa:

U=t AT, (24)

rae u’xp — onpejenseMasi HONPABKA;
U xp — NOCEHSS U3BECTHAS NONPABKA XPOHOMETPA;
AT — npoMeXXyTOK BPeMEHH MeXAY MOMEHTOM MpHeMa L'xp U JaHHBIM MOMEH-
TOM B CyTKaX C JeCSTHIMH H COTHIMHM AOJISIMH (IJis NepeBOja 4acoB H MH-
HYT B ZOJH CYTOK MOXHO IpUMeHATb Tabma. 43,A B MT—75).

TouHocTh HaliZeHHOH TakKuM IyTeM IfONPaBKH XPOHOMETPA 3aBHCHT
OT KaueCcTBAa XPOHOMETPA, T. €. OT IOCTOSIHCTBA ® U OT BEJHUUHEI IPO-
me:xkyTka AT. Ecan uxp ve onpenensnace 3 cyT u 6osee, T0 yKasaHHBIH
[I0JCYeT MOXKHO MAeJAaTh, ONPEACVHB  3a JJHTEJbHBIH HHTEpPBaj IO
3anucaM B KypHase nonpaBok (10 cyt. y Gonee), a Beqanumua u”xp
MOXKeT ObITb IoJIy4eHa ¢ OWUOKOH nopaaka 1—2¢,

Mpumep 23. 7/IX Trp=12900"; uxpp== —3%47¢; 0= +1,5° 9/IX T,p=7726M,
Haitty usp.

Pewenue. AT=1,89%; uxp= —3%47°¢ + (+1,5¢). 1,89%= —3%47¢ 4 ("(2,8¢=
= —3%44 2¢ x —3"44c,

§ 29. Pabota ¢ XxpOHOMETPOM, HACaMH, CEKYHAOMEPOM

Yxon 3a XpoHOMETpPOM M NpaBHja obpalieHus ¢ HUM. XpOHOMETp
NOCTOSTHHO XPaHSAT B CHNELHAJbHOM OTJAEJEHHH LITYDMAaHCKOro CTOJa M
BBIHUMAIOT OTTYJa TOMBKO A/ PEMOHTA WJH XpaHeHHs Ha Gepery, Ha-
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npuMep Npu AJHTEJbHOM OTCTOe CYAHA, a TaKXKe ecjau HNPOH3BOIATCS
paboTHl MO pa3MarHMYKHBAHUIO KOpPIIyca Cy/AHA.

SIIHK ¢ XpOHOMETPOM cJielyeT HaJeKHO 3aKPelJIsiTb U MO BO3MOXK-
HOCTH HaKpHIBaTh 4eXJOM. [IJIsi CHATHS NMOKa3aHMH OTKPLIBAIOT TOJBKO
BEDXHIOIO KPHIIKY M OTcyeT OepyT depe3 CTEKJO, UTOGH Ha XPOHOMETD
He BJHAJO H3MEHeHHe TeMIlepaTyphl. Korma xpoHoMeTp Ha CYJHE, CTO-
IOp KapAaHoBa MOojABeca A0JKeH OBITh IOCTOSHHO OT/AAH.

Hapno oGeperaTh XpOHOMETP OT Pe3KHX YIapOB M COTPsICeHHIi, 3Ha-
YHTEJbHBX NEPENajoB TEMIEDATYPH H BJAXKHOCTH, OT NMPOHHKHOBEHHSE
BHYTPb MeXaHHU3Ma TPSI3H H NBIIH.

3aBOJAUTH XPOHOMETD CJAEIYET €XKeCYTOUHO, XKeNaTeJbHO B OJIHO U TO
)Ke BpeMsi (0OBIYHO 3TO JAesaeT TPeTHH MOMOIIHHK KalHUTaHa yTPOM).
Hast Toro uto6el 3aBeCTH XPOHOMETpP, HAAO aKKypPaTHO NOBEPHYTh KOp-
nyc BBepX AHOM wuad Ha 90°, MOCTaBHB NpeIBapHTEJBHO CTONOD Ha
BHEI{HEe KOJIbHO, OTOJABHHYTh 3aCJAOHKY H, BCTABHB 3aBOHOH KJIOY, MeJI-
JIeHHO [IOBOPAYHBATb €ro NPOTHB 4acoBo# cTpenkH. Ilpu execyTounom
3aBojie ZOCTATOYHO CIeJaTh ceMb— BOCEMb I10J1y0o60poToB. YTOGH HE
copBarth Lenb ¢ GapabaHa, MocjefHHH 060OPOT cjeayeT Jefarh OYeHb
OCTOPOIKHO, JOBOJS CTPEJKY 3aBOJa 10 OTMeTKH 8.

Jas mycka ocTaHOBMBLIErocss XpOHOMeTpa HaAo IpejBapHTeJbHO
3aBECTH €r'0 U He CJAMIIKOM pe3Ko NOBepHYTH SIIIHK C MeXaHH3MOM BO-
Kpyr BepTHKaabHO# ocu Ha 40—45°, Ilpu TakoM mycke XpOHOMETDa
B TIPOU3BOJILHBIA MOMEHT HOTPABKA XPOHOMETPA MOXKET HOJIYUUTh GOb-
mpe 3HavyeHus, uto Heyno6GHO. [lostomMy mepea MycKOM 3KeJaaTesbHG
YCTAHOBHThH CTPEJKHM KakK MOXHO OJu)Ke K TOYHOMY MOMeHTy Trp 3a-
panee BbIOpaHHOMY aas nycka. g 3Toro, 3akpeiluB cTOHOpOM 062
KOJIbLA KapjJaHOoBa IOJBeca, CJeiyeT OTBHHTHTbH KpPHIUKY Hubepbiaara
CO CTEKJIOM, HajeTh 3aBOJHON KJIOU Ha T'OJIOBKY CTPEJNOK H OCTOPOKHO
nepeBecTH uxX (TOJBKO BIPABO) 10 HYXKHOTO orcuera. Ilpm 3TOM corga-
COBBIBAETCH MOJOMXKEHHE MHHYTHOH CTpeJKH ¢ NOKazaHWeM CeKYHAHOI,
He Kacasch mocjejHell. 3aBUHTHB Ha MECTO CTEKJO, IYCKAlOT 3aBejleH-
HBEI XPOHOMETp TOJUKOM, KaK YKa3aHO BBILIE, 0O BO3MOXKHOCTH OJnKe
K usbpanHomy momenty Trp. CTpenKkn nepeBOASAT TaKiKe, €CAK MONpas-
Ka XpOHOMeTpa npuoOpesia OTHOCHTE/BHO Goabllyio Beinuuny. OnHako
NePEeBOJAOM CTPEJIOK He HAA0 3J0YNOTpebIsATh.

TpaucnoprupoBka xpoHoMmerpa. TpaHCHOPTHPOBKY XPOHOMETpa H&
HeGOoJbIINE PACCTOSIHUSI HPOU3BOAAT HA PYKax IIPH 3aKPeIVIEHHOM CTO-
nope Ha 060UX KOJbLlaX KapAaHoBa nojseca.

[Ipn mepeBozkax Ge3 CONPOBOXKAEHHS] WM TEPECLIIKAX PeryJasitop
XPOHOMETpPa 3aKPenJsiloT NPOoOKOBBIMH KJauHbIKaMu. [Tostomy, moay-
YHB XPOHOMETP, AOCTABJEHHBIH M3 JPYroro MyHKTa, Hajo KOpHOyC €ro
BbIHYTh U3 fgIIHKAa W OTBUHTHTb KPBIIIKY SaTeM, YAE€pAXKHUBAA MEXaHU3M
3a Kpas uudepbiarta, NepeBepHYTh KOPIYC U CHATb €ro ¢ MeXaHH3Ma.
YCTaHOBHB MexaHH3M Ha Kopuyc nudep61aTOM BHU3, YAaJHTh NHHIeE-
TOM u3-1m0j Gappera NpoOKOBble KAHHBIIKYA H COGPATh XPOHOMETD B
o6patHoM nopsake. [1pu 9ToM HeJ b3 kacaTbest APyTHX JeTadiell BHYT-
peHHero ycTpofcTBa.

HeucnpasHoctu xpoHomerpa. CBHIETENIbCTBOM HEMOJAJ0K XPOHO-
MeTpa CJay:KaT 3HauuTeJbHBIE KOJeOaHUd @ IOJHAs HJIH BpeMeHHas
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OCTAHOBKA CTPEJOK, 3aMeTHast Ha CJYX HEYeTKOCTb B pafoTe MeXaHH3-
Ma. IIpon3BoauTs Kakue-Au60 PeMOHTHBle PabOThl CAMOCTOSATE.ILHO 3a-
npeuaeTcs.

HeucnpaBHOCTH B XpOHOMETpe YCTPaHSIIOT TOJbKO KBaJHHUKPO-
BaHHbIE CHEeIHaJUCTE HaBUTAllHOHHBIX KaMep.

Ilpu o6Hapy:KeHHH B XPOHOMeTpe B peiice HeHCIIpaBHOCTel npubGop
TporaTh BooOlle Heab3s. B 3ToM ciaydae NOJb3YIOTCA BTOPHIM XPOHO-
METPOM MJIH MajayOHBIMH YacaMH, NMONPaBKy KOTODHIX HYXKHO onpene-
JISITh IO PAJHO HECKOJBKO pa3 B CYyTKH.

CpoOK HempepBIBHOTO MOJb30BAHHS XPOHOMeTpOM — Tpu roxa. Ilo
HCTEYeHHH 3TOr0 CPOKa XPOHOMeTp HaMJeXHT CA4aThb B HaBHIaWHOH-
HYyI0 KaMepy [IJIsl YHCTKH, NPDOBEPKH uau peMoHTa. Ilepex caaueit B
MAaCTEpPCKYI0 PeKOMeH/AyeTCcs AAaTh BO3MOXKHOCTh 3aBOJHOH NpYIKHHe
XpOHOMeTpa TOJHOCTBIO H3PAaCXOAOBaTh 3anac SHEPTHH, 3aTeM OCTO-
POXKHO 33KJNHHHUTb OajaHCUp ABYMS NPOOKOBEIMH KJHHBIIIKAMM, NPOU-
HO 3aCTOTIOPHTH KaP/JaHOB MO/JBEC.

Cpox cayx6H XpoHOMETpa — He MeHee 25 JeT.

O6pamenne ¢ najnyOHbIMH yacamMH. [lns mepeBojia CTPEJOK Naayd-
HBIX YaCOB HaJ0 HaxaTb Ha HeGOJbLIOW NMpHAHB ([OZABKY) M Bpalle-
HHEM 3aBOJHOH TOJOBKH YCTAHOBHTb CTPEJKH B HYKHO€ IOJIOZeHHE.
Ilpn 3TOM MHHYTHAasl CTpesJKa JOJxHa OBITh COrJacoBaHa ¢ HOKasa-
HUSIMM CEKYHRHOH CTpeJKH. 3aTeM, He Bpallas 3aBOJAHOH TOJOBKH, OT-
OYCTHTb TOAABKY.

IlepeBox cTpesok Bo H30exaHHe OIMGOK B NMOKA3aHUH CEKYHAHOR
CTpeJKu caejfyeT NPOBOAHTH IVIABHO u TOJBKO B HANpPaBJEHHHM JABHIKe-
HYst CTPeJIOK.

IlanyGHble yachl He CAEAYET NOABEPTaTh PE3KUM H3MEHEHHAM TeM-
nepatypel ¥ TONYKaM. Hackl JLOJIKHBL XDAaHHTbCA B QYTJspe ¢ 3aKpHI-
TOH KPBIIKO# BO H30ekaHHe NMONaAaHUs NblJIY W BHIHAMAlOTC H3 GyT-
Jsipa TOJbKO Ha BpeMs HX 3aBOja HJIH NepPeBoaa CTPEOK.,

Hesb3s XxpaHuTh yachl B NOMEIIEHUH ¢ XHMHUYECKHMMH BelLeCTBAMH,
KOTOpHIe MOTYT BBLI3BaTh HX KOPPO3HIO, a TaKike OJH3KO OT MeXaHH3-
MOB, CNIOCOGHBIX HAMATHUTHTD A€TaJH Yacos.

IlepeBo3Ka nanyGHBIX UacoB MOXKeT OCYLIECTBJIATLCA JIOOBIM BHIOM
TPAHCNIOpPTa, HO NepechijiKa HX 6araxoM HJIH IOYTOBLIMU IOCHIIKAMH
He paspeuraercs.

B nepuon Babuirogenuit nmasyOHele Yachl He JOJKHB BBHHUMATbCS
3 (QyTiaspa, a Takke IOIABEPraTbCsl CHJABHOMY HarpeBy COJHEUHBIMH
JyuaMH HJIH OXJIaXK/JEeHHIO IIPH HU3KHX TeMiepartypax (yackl paGoTaior
HOpMaJIbHO NPH TeMIepaType OKpyxamwlle# cpeian ot 4 go 36°).

Cpok HempephIBHOro NMOJb30BAHUSI MaJyOHBIMM YaCaMH — TPH TOAQ,
nocJe 4ero HX HaJJIeXKHT CLATh B MACTEPCKYIO AJs YHCTKH H TPOBEp-
kKu. [ToaHwlft cpox cayK6H NmanyOHBIX 4acoB — He MeHee 20 Jser.

B3sTHe oTcueToB mo XpOHOMeETPY, yacam M ceKyHaomepy. Heobxo-
JMMOCTb BO B3SITHH OTCYETOB IO XPOHOMETDPY BO3HHKaeT IJAaBHHIV 06-
pasoM npH H3MepPeHHH CeKCTaHOM BLICOT cBeTHJ. [l/isl MOBHILIEHHS] TOY-
HOCTH PeKOMeHAyeTCsl H3MepsITb He OAHY, a TPH — NATh BREICOT haiKa0-
ro ceeruna. [lostomy npu HaGaioneHUAX 3Be3J] U IIAHET MPHXOIUTCA
3ameuath 12—15 MOMEHTOB IO XpPOHOMETDY.
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Hau6o:1ee y1061bill 1 TOUHBEIE MeTOA TaKHX HaOMIOAEHHE ¢ MOMOII-
HHKOM, KOTOPHi 3aMeuaeT MOMEHTHl HO XPOHOMeTpy B pyCke, a pa-
foratomuil ¢ ceKCTAaHOM Yepe3 OTKPHITOe OKHO MJH ABepb PYOKM mojaa-
€T 34 HeCKOJBbKO CEKYHJ 10 B3ATHH BBICOTH KOMAaHIY «TOBChb» H B MO-
MEHT KaC4aHHs CBETHJIA JIUHHH FOPU30HTA — KOMAHAY <«HOJb». IloMol-
HHK IIOCJIe IIepPBOH KOMAHABI KOHUEHTPHPYET BHHMAaHHE Ha CeKYHIHOH
CTpeJKe XPOHOMETPA, MBICJIEHHO BXOJsl B PHTM €e yIapoB, a B MOMEHT
1OJaynl KOMaHABl «HOJb» 3aMeuaeT MOKa3aHWs cHayaja CeKyHIHOH
CTpeJIKH, 3aTeM MHHyTHOI # uacoBoit. Ilocse sToro nabmwogartenn Aux-
“TyeT OTCHETHl CEKCTaHa NOMOLIHHKY, KOTODbIH 3anHCHIBAeT UX NPOTHB
MOMeHTOB Txp.

Eme yno6hnee npou3BOAHTH 3Ty OMepalui0 ¢ NAAyGHBIME 4YacaMH,
JUIS KOTOPBIX H3BeCTHA nonpaBka. Ilpu TakoM BapHaHTe NOMOIIHUK Ha-
XOJHMTCST PSAJAOM C OCHOBHLIM HalJjl0AaTeNeM H [0 KOMaH/e «HOJIbY (hHK-
CHPYET BPeMs IO NaJyGHLIM YacaM, OCBElias UX MpPU HeOOXOAUMOCTH
PYyYHbLIM (OHapeM.

[ToseaHo MOArOTOBHTH B KaueCTBe IOMOUIHHKA OMHONO U3 BaXTeH-
HBIX MAaTPOCOB, IPeABAPUTE/IbHO NPOBEAs ¢ HUM XOPOUIYIO TPEHHPOBKY.
Pexomenpyercs 3aBecTH 0co0yI0 3alHCHYI0 KHHIKKY, B KOTOPOH NPOU3-
BOAHTD 3alHch HabMIOJeHUH 110 TaKo# dopMe:

OTcueTH CcekcTaHa MowmeHTH xpoHOMeTpa (4acoB)
VC= . . . . v v v v e e e e e e e Txp/q/= ...... c e e e e e e e .
OCep== ., . . . . . cp Txp/q/= ...... .

Ha npaktuke DOBOJBHO 4acTo NOAOOHBIe H3MEPEHHs] INPOH3BOIHT
OJHH 4eJOBeK (IITypMaH), 3aMeyasi MOMEHT C [IOMOIIbIO CEKYHAOMepa.
Tak, npu HabuioneHusx CoJiHIA B MOMEHT KAacaHHsi CBETHJIOM JIHHHH
TOPU30HTa HabJlofaTes]b HaXKUMaeT IIYCKOBYIO KHOIKY CEeKyHIOMepa,
3areM OBICTPO HAET B PYOKYy 4 3aMeuaeT IO XPOHOMETPY KaKoe-HHOYAb
nesnoe, Kpatkoe 10°, mokazaHue, H KOrJa CEKYHAHAs CTpPeJKa XPOHOMET-
Pa JAOCTHTHET 3TOrO [Je/IeHHs, OCTAaHaBJAHBaeT ceKynaoMep. Hanee pac-
4eT [IPOU3BOJST MO PopMe:

_ Teo - 10725%50¢
Cek ‘ 115
Txp 10%24435°

Ilocse 3Toro HabGaopareab 3alHCHBaeT PSAAOM OC H BO3Bpalllaer-
€ Ha MOCTHK.

HMHorpa B3sTHe MOMEHTAa ¢ NMOMOUILIO CEKYHAOMepa BLIIOJHAKOT B
©06paTHOM IOpsiiKe: HAXKHMAIOT IIYCKOBYIO KHOIKY B pyOKe Ha KaKOM-
JH60 MOKa3aHHK XPOHOMETPA, a OCTAHABJIMBAIOT CeKYHAOMED B MOMEHT
n3MepeHus BEICOTHL, Pacuer Torga 6yaer Takoi:
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Txp 10731%00¢ (B pyOke)
Cex ‘ 0 54

Txp ' 1073154° (B MOMEHT KacaHHs CBeTHJIa TODH30HTA)

Opnako o6a 2Tu mpHeMa yBeJHUYHBAKT BpeMs HalbJaI0AeHHH, KOTO-
poe pH u3MePeHHU BBHICOT 3Be3J, B HH3KHX LIMPOTaX H T4K OTPaHHUYEHO
BCJCACTBHE MaJjiod NPOJAOJKHUTENBHOCTH cyMepeK. CJleoBaTesbHO, KaK
OCHOBHOM NpHEM B3STHs OTCYETOB XPOHOMETPA HJM HacOB IpH H3Me-
PEHUH BBICOT 3Be3J CJeiyeT paccMaTpuBarh padoTy ABYX HabJj0ja-
Tesiel (C MOMOIHHKOM).

MoKHO TaKKe peKOMeHIOBaTh, eC/Ii HabJ0AaTe b OLHH, TAKOU NpHU-
eM. B MoMeHT KacaHus CBETHJOM TODH30HTa Habaionartedb KOMaHAyeT
cefe «HOMb» M HauHHAET CYeT «H — pas3, ¥ — ABa...». IlepeBens Barasg
Ha nudepbiaar najgyGHbBIX 4acoB WJHM CeKyHIoMepa, HalJozaTesnb 3a-
MeuaeT MX MOKa3aHHe BIepeaHl U BEJeT cUeT CEKYHJ J0 3TOr0 MOMEHTA,
OTHSB OT 3aMeYeHHOTO MOMEHTAa KOJIHYECTBO COCUHTAHHBIX CEKYHJ, MO-
ayuaior 7w B MOMEHT H3MepeHusl BBICOTHL. IJTOT cmocod Tpebyer Xopo-
1Iefi TPEHHPOBAHHOCTH.

Pa6ota ¢ cyaoBbiMu YacaMH W NpPOBepKa CeKyHAomepos. CyqoBhie
9achl TOJKHBL UATH 10 Te ¢ TOYHOCTBIO 0 == 1M, Uack B wTypMaHcKoit
pyOKe H B MAlIHHHOM OT/AEJEHHH CBepsIOTCS BAXTEHHHM IITYPMaHOM K
MeXaHHKOM IO NEepPeroBOPHOMY YCTPOHCTBY B Hauaje KaxKAOH BaxXTH
¢ TOUHOCTBIO A0 =£15¢. To XKe jesalT mepeis NPOXOIOM Yy3KoCTeHd u
BHINOJIHEHHEM MaHeBPOB IO IIBAPTOBKe M IIOCTAaHOBKE HA SKOPb.

Ecniu Hago mepesectn cynoBble 4achkl IIPH CMeHe MOSCOB, CHAyana
9Ty ONepalHIO BBHINOJHSET LWUITYypMaH B pyOKe, a 3aTeM II0 €ro ykasa-
HHI0O — MexaHuK B Mmamuse. Ilocne storo mepeBoasit wacel B ApPYTHX
NOMEIIEeHUSX, /sl Yero 3alUCEBAIOT MOMEHT 10 Yacam B pyOKe u myc-
KawT cekyHaoMep. [Ipu6aBisisi K 3aMeueHHOMY MOMEHTY HOKa3aHUA
CeKyHAOMepa, yCTaHaB/JAHBAIOT CTPEJKH BCEX 4acoB. g 3TOro MoxKHO
NpHBJIEYb BAaXTEHHOI'O MAaTpoca, IPEeIBADUTENLHO NPOHHCTPYKTHPOBAB
4 NPOBEPUB €ro YMeHHe BHIIOJHATh 3Ty Oliepaluio.

IlepeBOAUTL CTpeJKH CYAOBLIX UacOB CJAEAYeT B CIOPOHY yBeJuue-
HHUS UUQPOBHX AeseHUl MeIJEHHBIM M IJAaBHHIM BpalleHHeM MHHYTHOH
CTpeJIKM NaJbleM HJIU JepeBsHHOH naJjoukoil (kapanzauowm). omyc-
KaeTcsd Hebo/bwof (Ha 3—5 MHH) NepeBOJ MHHYTHOH CTpeJKH u B
ofpatay cTopoHy. Ilpu 3TOM Haj0 NMOMHHTL O HEOGXOJIHMOCTH COTJMa-
COBaHUsI MHHYTHOH M CEKYHAHOH CTPeJIOK.

Cpok HenpephiBHOTO II0Jb30BAHHs CYAOBHIMH 4acaMH — IiTb JIET,
noc/e 4Yero HajAJeXKHuT CIaTh HX B MacTepckylo AJs mpoBepku. Cpok
NOJIHOM CaY2KOBI CY/IOBBIX 4aCOB — He MeHee 15 Jer.

JJst perynuMpoBKH XOJla CYLOBBIX YacOB Haj0 3HATH, UTO NOBOPOT
pHIYaxkka B cTOpoHy 3HaKa «II» (mpu6aBuTh) O3HaAUaeT yCKOpeHHE XO-
Ia, a B cTopony «¥» (y6aBuTh) — 3aMellJIeHHE.

Bce cyaoBrle ceKyHZOMepbl NEPHOJHUYECKH BHIBEDSIIOT, [ YErco
KOHTPOJINPYIOT NpPaBHJILHOCTb YCTAHOBKH CEeKYHAHOH CTpeIKn npu ee
BO3BpalleHHH Ha HyJleBoe JeJieHHe, a TaKiKe TOUYHOCTb XO4a CeKYHJO-
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Mepa MyTeM CpPaBHEHHS C XOJOM CEKYHAHOH CTpeJKH XpoHOMeTpa 34
3060 c. Uepes Tpu roga CeKyHAOMep CAaeTcsi [Js OPOBepKu B Ha-
BHTaUHOHHYIO KaMepy.

Oprannsauus cayx6b BpeMenn Ha MOpcKuX cyaax. Ob6uiyno o6sa3aH-
HOCTH 110 YXOAY 3a npubopamu OnpejeseHust BpeMeHH, pacyery HX Io-
IpaBOK HA MOPCKOM (hJloTe BO3JaraioT Ha Tpertbero umrypmana. Opu-
€HTHPOBOUHBIH MOPAAOK HEOOXOAUMBEIX ONepauuil u padoT MO OpraHu-

3allul CJAYXKOBl BpeMeHH TAKOB.

1. Cpasy no npueme yTpeHHe#l BaXThi wjd nepel 3TuM, okoso 08.00
[0 CyJ0BOMY BpeMeHH, 33BeCTH BCe XPOHOMETPH M IasyGHBIe Yachl.

2. B Teyenue BaxThi, XeJaTeJbHO B OAHH H TOT Xe MOMeHT Ipp
ONPEeAeNUTb N0 PAAMOCHUTHANAM BPeMeHH NMONPAaBKY XpPOHOMeTpa, pac-
CYMTATb CYTOYHBIH XOA M IPOH3BECTH 3alucH B «/KypHaje monpaBok

Ta6auma 4

Xponomerp Ne 6185

wa 1084 . | pamocranmun | | apens | Moweu Mompasna | Cyrows. | s
N0 XPOH. XPOH. XOX

1V PBY 11—00—01 | 10—58—43 B. Tonos

Tx+0,36¢ 01—00 59—425 +1%]8¢ Cp. txp

02—03 |11—00—45,5

2/1V «Mask» 11—00—00 | 10—58—46 +1714¢ —4,0c  |B. ITonos
3/1V «Mask» 11—00—00 |10—58—49,5] -+1%10,5¢ | —3,5¢° |B. Ilonos
4/1v «Masik» 11—00—00 | 10—58—53 + [%Q7¢ —3,5¢ |B. Ilonos
5/1V «Masig» 11-—00—00 | 10—58—56 + 1M04¢ —3,0¢c |B. Ilomos
B/1V «Mask» 11—00—00 [10—58—59,5| +1%00,5¢ | —3,6¢ |B. ITonos
7/IV PBY 11—32—02 | 11—31—05 B. ITonos

Tx+0,36¢ 33—01 32—05 +0456,7¢ | —3,8¢ [Cp uxp

8/1vV 34—02 33—06 +-0v53¢ —3,8¢ |AT =53
«Mask» {1—00—00 | 10—59—07 B. Ilonos
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xpoHoMeTpa» no o6pasuy taba. 4. B rpade «IIpumeuanue» craBurcs
fIOANKCHL IITYpMaHa © AAOTCs HeoOXOjuMbie YTOUHEHNS PAcueToB.

3. B TeueHpe BaxThHI, Jyullle B ee HadaJje, CBEpPHTb CYLOBble Yachl
B UITYPMAHCKO# py6Ke W MAIUHHHOM OT/AGJIEHMH, a OAWH Pa3 B CYTKH —
B OCTaJbHBIX MOMellieHHsX. Hace B pyOKe y MalildHe CBepPSIOT TaKxke
nepe/ BEIXOAOM B peiic, IUBAPTOBKOH H ADYTHMH MaHEBpaMH.

4. Tlpu nHeob6xoauMocTH obecneyuTh NMepeBOJ CYHOBBIX UYacoB INpH
cMeHe nosicoB. Eciim TmepeBon Tpou3BedeH Ha UYXKHX BaxTax, yTpPOM
[POBEPUTh NIPABHJIBHOCTb YCTAHOBKH CTPEJOK BCEX CYAOBBLIX 4acOB.

5. Kaxanlii moHefe bHHK YTPOM 3aBOAUTHL BCe CYAOBHE uacH (MpH
HeJeJbHOM HX 3aBOJE) H MO Mepe HeOOXOAHMOCTH NPOHM3BOAHTL pery-
JIHPOBKY HX.

6. Ilepuoanuecky BEIBEPSTH XOA CEKYHAOMEDOB.

7. ObGecrnieynBaTh NpH HaJOOHOCTH CAAUYy B DEMOHT M MOJy4YeHHe
BcexX NpHOOPOB AJs ONpee/IeHHss BpeMeHH.

8. Kax/able CyTKH COCTaBJASATL TAK HA3bIBAEMBIH IITYPMAHCKUH 610~
JeTeHb, T. €. BBIIHCHIBATL HAa OTAEJbHOM JiHCTe OyMard, KOTOPLif Bbi-
BEIIMBAIOT Hafj IITYPMAaHCKHM CTOJOM JJIs CBeNeHHS CyAOBOAHUTEJeH,
3HAYEHHS TMONpPaBKH XPOHOMETpA, ero CYTOYHOrO XO4a, BHICOTH IJasa
wabmogatenss (Moctuka), T¢ Bocxona, BepxHel KyJbMHHALMH H 3aX04a
CoJaHua u, ecay HAJO, Jpyrue cBeJeHHUs.

Flnasa 8

MOPCKOM aCTPOHOMMUECKMM eIKeroaHMK

P! § 30. MocTpoeHue U cofeprkanme MAE

Acrporomuseckuil escec00HUK — 510 cBOPHUK TAGJHI NpeiBapH-
TeJIbHO BBIYHUCJACHHBIX H M3JaHHEIX KOOpAMHAT HeGeCHBIX CBETHJ, a TaK-
ke HEKOTOPBIX APYTrux acTpoHoMmudeckux aanHHbXx. B CCCP BuinyckawooTr
OcHOBHble ()15 LeJefl 06cepBAaTOPHOH M Te0Je3HYeCKOH aCTPOHOMHUH),
MOpCKue W asuayuoHHble excecodnuxu. KpoMe Toro, s JOOHTesel
ACTPOHOMHH U3JAIOT ACTPOHOMUUECKUe KaleHdapu.

Mopckre acTpoHOMHUYECKHe eXKErOJHHKH B HalueH cTpaHe BBIXOAAT
¢ 1930 r. B 3apy6e:kHBIX cTpaHax COOPHHUKH ACTPOHOMHYECKHX BEJH-
YMH p3JaI0TCA Mt Hy K/ MOpeNJaBaHus MOJ Pa3JHYHbBIMH Ha3BaHUSMH.
HauGousee nasectHbie ocoGust 3TOr0 THNA: aHIVIO-aMepHKaHcKuit «Nau-
tical almanac», «Ephemerides Nautigues» — o ®panmuu, a Taxxke
psd uacTHBHIX M3LaHHUHA, HanpuMep «Brown’s nautical almanacy.

Conep:xanne Bcex MAE npumepHo oannakoBo. ['naBHbiM 06pasoM
OHM MpeAHa3HaYeHbLl A/ HaXOXKJIEHHs TPHHBHUCKHX YaCOBHIX YIJIOB
H CKJIOHeHHMH CBEeTHJ. B HeKOTOPBIX HHOCTPAHHBIX €XKEroAHHKaX MoMe-
WAaoT TaKke HABHTAallHOHHble M MaTeMaTHuecKHe TalJIMIBI, KOTOpHle
Y Hac NPUBOASITCS B MOPEXOAHLIX Tabiuilax.
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B CoserckoM Corose MeTox moctpoenuss u cojgepxanue MAE He-
CKOJIbKO pa3 MeHssuch. B Hacrosimee BpeMs MAE coctour us ciaeny-
IOLHX yacTel.

Codepocanue naet yKa3zaHus O PacloJOXKeHUH MaTepHaJa.

Moscrenue Kk nNoAb308aHUIO JaeT KPaTKOe H3JOXKEeHHe YCTPOHCTBA
Bcex Tabaull, NpaBua paGoThl ¢ HUMH M THIOBLIE PelleHHBle MPHMepPhI
1o cxeMaM.

Eacednesnsie Tabauybl cocTaBasiior ocHoBHYI0 yacts MAE. B nHux
Ha Ka)X1ylo naTy roga uepes 1¥ rpuHBrUCKoro BpeMeHH Trp AaHbLl TPHH-
BHUCKYME yacoBble yrJbl (BecToBble) Toukx OBHa, TPHHBHYCKHE Yaco-
Bble VIl H cKJaoHeHuss CoJsiHLla, HABUTALHOHHBIX NJaHeT, JIyHBI, a Tak-
Ke TPHBEeJEHbB MOMEHTHl MECTHOTO BPeMeHH AJs BOCcXofa, 3axona Jly-
ubl, CosHIa, HAyasa ¥ KOHIlA CYyMepPeK H HEeKOTOopble APYTHe BeJHUHHEL

Bce T cBemeHuHs NPUBOASATCH ST TpeX HOC/IeJOBaTeIbHLIX AaT
Ha oxHOM pasBopore MAE, T. e. Ha AByX cTpanHlax — JeBoH u upa-
BOH.

Budumsie mecra 38e30 npenctaBasiior co6oil CIHCOK KOODAHHAT T*
u & 159 nanGoJee sipKux 3Be3f,.

OcHosHble UNTePNOAAYUOHHble TAOAUYbL TIpeIHA3HAYEHBl AJd Ha-
XOXKIEHUS NMONPaBOK YaCOBBIX YIVIOB M CKJIOHEHHIH Ha IPOMEXKYTOUHBIE
MoMeHTH Trp, moMelnenbl B Konile MAE 1 oTneuataHbl Ha LBETHOH Gy-
Mare. ’

Honoanureavnsie rabautyst nomeiiensl B koutle MAE. HacTb u3 Hux
otHocuTcss K IlossipHoil 3Besie, a ApYTHe [aHbl KakK NPUJIOXKEHHS H
conep:KaT NONPAaBKU AJs HHTePHIOJHPOBAHHUS Bocxona u 3axona CousHna
u JIyHB, cyMepeK u KyJbMHUHALHUHA NJIaHET, a TaKk:xKe TabJauLy AJs Hepe-
BOJAa AYTOBOI Mephl BO BPeMEHHYI0 M 06paTHO M HONpaBKH K HabJlo-
JEeHHO BhICOTe 3a (pa3y BeHephl.

Kpowme toro, B Hauasne MAE ykazansl HeKOTOpHE CBEeJeHHSI O siBJIe-
HHUSX B COJIHEYHOH cHCTeMe M O BHAMMOCTH ILJIaHET IO MecslaM.

Taxkum o6pazom, MAE mnosBojsier peurats OOIIHPHBI KPYT 3agad
MOPEXOJHOHl aCTPOHOMHH, OJHAKO IJaBHOe ero HasHauyeHHe — 3TO Ha-
XOXKJeHHe YacOBBIX YIJIOB U CKJAOHEHHH, KOTOpPHe OUpeessioTcs ¢ ToY-
HOCThIO a0 =*0,1. HauanbHbiMu aprymedramu ajas Bxoga B MAE B
6ONIbIINHCTBE CJY4YaeB SIBJSIIOTCS I'OJl, 1aT4 U MOMEHT BpeMeHH Ty, KO-
TOpHIfi 0/13KeH OBITh H3BECTEH C TOYHOCTBIO 10 1°.

OcHoBHble npHHUUNB cocTaBjeHnst Tabauny, MAE u mpasuna pabo-
THl C HUMH NIpHBeJEHEl HUXKE.

§ 31. Onpepgenenlue 4acoBLIX YINOB M CKIIOHEHMH CBETH

OnpeneneHune vacoBbix yrios Touku OBHa (3Be3THOTO BpPEMEHH).
Hanuwem ocHoBuyo dopmyay Bpewvenn aas cpeidero CoaHua u Me-
puanana I'punBuua:

=10 +a, (25)

Brino nonyueno rakxe, uTo
JE— 4
tr@p =T, 124,
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OTc100a HAaX0AUM
=T, & 12 4a_. (26)

Ha ocHoBanuu s1oit popmysasl 8 MAE Beraucseds! Ha Lelble 94CTH
Trp 3HAuYeHHA i}{, KoTopble B (opMyJax um pPacyeTHLIX CXeMax jaaliee

©0003HayaTCA CHMBOJIOM L‘y (uacoBoii yroa «rabauyubliiy). B ocnos-

HBIX MHTEPTOJISILHOHHBIX TaOJMHIax JaHbl [PHPalleHUus AN 3a mumy-

Thl # CEKYHIB Trp.
[ToayuuB npu peuleHHH NMPaKTHUECKOH 3afaun MoMeHT Trp B yacax,

MHHYTaxX W CeKyHAax, BHIOHpAIOT 3HAYeHHe trv Ha OauKanllee MEHb-

mee KOJIHYECTBO YACOB K3 €XKEJHEBHbIX TalJuIl. 3areM IO OCHOBHBIM
HHTepNOJIALHOHHbIM Tabauuam (B KosoHke «Touxa OBHa 'V ») HaxoasT

TIOTIpaBKy AfY Ha haKTHUECKOe KOJHYeCTBO MUHYT (HAINEUaTaHo YKHUP-
HBIM WIPHPTOM CBepPXY) H ceKyHA (KupHBIM wipubTOM caeBa). DTa no-
TIpaBKa yuuThIBAET NPONOPLUHOHAJNbHOE H3MEHenHe t}g 3a MPOMEKYTOK
ATy lanee nonyuaior

I =t LAtV (27)
Yale Bcero TpeGyercst HAXOAUTb MECTHBIH YacoBoi yroa touku Os-
Ha, KOTOPHIl H onpejendioT 10 GopMye

E
1Y =1\ 4k .

[lonyyennasi BeJnuuHa t;( (Sy) —3BesnHOe BpeMs, U ee HeJb3d

TIePeBOAUTb, KaK YACOBLIE YIJIbI CBETHJ, B HPAKTHUECKHH CYeT, a Tak-
JKe He ¢JeAyeT NPUIHCHBATL el HaMMeHOBaHHe.

BoiuucieHust B 3Toff u Bcex Apyrux 3agauax mo MAE caenyer Bhl-
TOJIHATD MO OllpeesIeHHBIM, TBEPAO YCTAHOBJIEHHEIM CXeMaM.

Mpumep 24. 26 mapra 1981 r., naxonsch B Ac==163°05,0" W, noayumin Tc=
=6737"; Txp=>5%34"10°; uxp= +2%04¢, Onpenesnts t},“/.

Pewenue.

26/111 T, 637" Typ 5934110°

Ny, 11 ugp -+ 204
26/11 | Ty 17937 T 17°36M14°

Y3 exepHeBHBIX TaGmuIL: & 79°03,07

Ha Tpp=17" B
aY 9050
U3 nHreprnoasiinoOHHBIX Ta6aHI:
na AT =3614¢ t}{ 88°08,0" ( 4 360°)
Ay 163 05,0

tM\/ 285°,03,0°
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O6biuno pacuer t){/ SIBJISIETCS 4acTblo GoJjee CJAOXKHBIX 3ajau MO-

PEXOJHON aCTPOHOMHH, B KOTODPHIX NPHMEHSIOT YIPOIUEHHYIO CXeMy pe-
wenust (cm. npumep 25). Ilpu meobxoaumoctu 360° npuGapiagiorT uau
OTHHMAIOT B yMe.

Onpepenenne YacoBHIX YIJOB M CKJAOHenui 3pe3f. Onpegenus tY

M
KakK II0Ka3daHO BhIILIE, MOZKHO IIOJIYUHTH IIO OCHOBHOH (bopMy.ne BpeMeHn
AN MECTHOrO MepHauaHa

b =£Y — )y

HJIH, BBOAS BEJMUYHHY 3Be3jHoro ponosHeHusa (cM. §19) tv*=360—a*,
£ = £V v, (28}

BesnunHE T AaoTcsAd Ha JeBoil cTpaHule TaGJHIE «BuauMble Me-
cTa 3Be3[» Ha COOTBETCTBYIOLIMI I'0Jl, apryMeHTaMH [Js BXOAa B KO-
TOPYIO CJYXKaT NOPAJKOBHI HOMep HJIM Ha3BaHHs 3Be3l (1O uX MecTy
B CO3BE3JAMH) B Mecsl roaa.

KoJinuecTBO TpanycoB t* HamneyaTaHO OAMH pa3 Ha BeCb roj, a MH-
HYTBl ¢ JecATHIMH JOJISIMU — Ha TepBOe YHCIO Kaxpaoro Mecsna. [lo-
3TOMY HaAO NPOM3BOJUTb HHTEPHOJSLHUIO B YME MEXKAY KOJOHKaMH CO-
CelHUX MeCsIEeB.

Tak Kak oOBIYHO MecsiYHOE H3MEeHeHMe T* He3HayHuTeJbHO, 3Ta olle-
pauusi He [peJCTaBJaseT TPYJa.

ITopoGHEIM e 06pa3oM ycTpoeHa U HCIoJb3yeTcs Tabauina AJas Ha-
XOoXJAeHHs & 3Be3n (mpaBas cTpaHula Tabiaunbl «Buaumble Mecrta»),
T/l 3Be3/bl 0003HAaYeHbl HOMEPaMH U cOOCTBEHHEIMH HMEHAMH HJlH TOJb-
KO MOPAJKOBHIMH HOMepaMH.

Jast obaeruenns BoiGopa Koopamuat 3Be3q B MAE umeercs Takxe
BKJIaJHOH JINCT, Ha KoTopoM AJist 50 HamboJjiee SIpKUX 3Be3J NPUBeAEHE]
3HaueHHd tv* U § uepe3 10 cyT, UTO NMO3BOJISET HAXOJAUTH 3TH BEJHUHU-
HE Ge3 mHTepmossAuuu. Ilepen nopsnkoBeIMH HOMepaMu B TabJuile
«Buaumble Mecta» AaHbl 3HAYEHHS Q,, HA NpaBofi CTpaHHIe — TaK Ha-
3biBaeMble 3Be3/HBIE BeJHUHHBI, NOKa3blBalollve SPKOCTb 3Be3x (CM.
§ 33).

B GoaplunHcTBE 3amay MOPexXoAHON acTpoHOMuH TpebyeTcst onpele-
JIATb MECTHBIE YACOBLIE YIVIHI 3B€3J M APYTHX CBETHJ B INPAKTHUECKOM
cueTe, T. €. He NpeBHInaomue no sesuunne 180°E nau W.

Mpumep 25. 26 mapra 1981 r. T.=5%40" » A.=95°39,3' E moayauau Txpy=
=11q40u04c; Uzp= +0M150

Onpenenntd ¢y 1 6 3pesan Kaneaaa,
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Pewenue.
26/111 T 570" Ty 11%40™04¢
— Mg 6 Uyp + 015
25/111 T | 23%40™ T, 23"40M19°¢
o , V3HaeM 10O CHHCKY 3Be3f WJH
f}/ 168°18,6 no rabauue «BuiauMune Mecta
3Be3n», uro Kaneana —sto o
At\[ 10 06,4 Bosnuuero, mnOpAmKOBHA HOMED
28. M3 Tofi xe TabaHMIH BHIH-
Y 178°25,0" coBaeM T* u O, Ha Gamxaimyio
_I:P paty — 1 anmpens.
AE 95 39,3
tY 274°04,3'
+
o* | 281 11,0
ol 195°15,3' W (360° or6pomeno)
£x 164 44,7E
b | o8N

OnpepejeHye 4acoBbIX Yrio0B U cKJIOHeHHi CoxHua, naaHet u JIyHsl.
Ilo ocHoBHOH (opMyJie BpeMeHH 15 J1I000T0 CBETHIA HMeEEM

Srp=trp+a;
aaa cpennero CoJHua no Toi ke gopmyJe

Sy=t@ o =Ty * 12 4a,.

[pupasHuBas npaBEe YacTH STHX PaBEHCTB, NOJYUYHM
tpto=T,* 129}ag, (29)
HJIH, BBIAENSIST HCKOMOE,
bp=Tppt 12%tag—a.

B MAE Ha ocHoBaHHM 3TOH (OpMyJBl paccyuTaHa BeJHYHHA t}[—
Tab/nyHOe 3HAUEeHHe YacOBOTO YIJa, KoTopasi BHIGMpaeTcsl Ha lieJjoe
MeHblllee KOJHYeCTBO 4acoB Irp. KpoMme Toro, B HHTEPHNOJSALUOHHBIX
TabJHlax faHbl NONpaBKu Ajf u Agt.

OcnoBHasi nompaBka A;f yunThiBaeT usMeHeHue { CousHua, miaHer
u JIynel BcaeacTBHE CYTOYHOrO BpallleHHsi cdephl M DPaBHOMEPHOM
cocrapuasiionleli co6ctBeHHOro ABMKeHHsl. ONHAKO 3TH cBETH/Ia HMEIOT
elle ¥ HepaBHOMEDHYIO COCTaBJAIONYI0 COOCTBEHHOrO ABHYKEHHSH, KO-
Topasi TAaKXKe BJHSIET HAa H3MEHEHHe 4acOBBLIX YIVIOB. DTO BJHSHHE YUH-
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THIBAIOT € TOMOLLbIO BeJWYHHBl KBa3WpasHOCTH'! A, NpHBOAMMOI TOX
KOJIOHKOI 4YacoBbiXx yrjop CoJiHIIA W [J1aHET B €XKeJHEBHBbIX Talb.Hllax
OJHH pPa3 Ha Tpoe CYTOK, a AJs JIyHbl —Ha KaxAuil uac. Bunucas
3HauEHHE KBA3HMPA3HOCTH A, BXOAAT C HHM B OCHOBHYIO HHTEDIIOJALHU-
OHHYI0 TabJaHIy ¥ HaxousAT Agf, KoTopasi jaeTcsi B COOTBETCTBYIOLLEH
1om1ouke «[lonp.» Ha danTHYECKOE KOJHUECTBO MHUHYT 06e3 yuera ce-
1yij. 3HaK 3TOH TONpaBKH BCerja MOJOXKHTEJEH, a ee BeJHYHHA AJ9
ColHLa W nuaHeT cpaBHUTeNbHO MaJsa. Bce BbOpaHHblie BesHdYHHBI
Ch.1ABIBAIOT H [OJYYaroT TPHHBHUCKNHA YacoBol yroa csetusa (W):

lrgztx_}_Alt_{_AQt’ (30)
KOTOpblﬁ JaJjee 0ObIYHO NePeBOAAT B MeCTHbXﬁ,
tw:fr,) + /3‘/ .

JLasT Hax0XKAeHHS CKJIOHEHHUS U3 eXeJHEeBHBIX TabJuil BHIITHCHIBAIOT
TaKKe Ha OJguKailui MeHbIHd yac TabauyHoe 3HaueHHe Or, a BHU3Y
KOJIOHKH ckjonenu#i CostHlIla UAM IVIaHET — BeJUYHHY W 3HAK 4acoBO-
ro uamenenusi ckiaoneHni A (anst JIyHbl 3Ta BesMunHa AaeTcqd Ha Kax-
JIBIH yac Mexay CTpouKamu). 3aTeM H3 OCHOBHBIX HHTEPIOJSIHOHHBIX
TabJa4L 10 A B KOJHYECTBY MHHYT CBEpPX MeHbIIero yaca BHIGUPAIOT NO-
npaBKy cKaoHeHHs A (u3 KosoHku «[lomp.»). Jlanee pacCUHTHIBAIOT:

3 =13, Al (31
Bce Bhluncaennst 06513aTeJIbHO IPOU3BOJSAT IO CXeMaM, OKa3aHHbIM
B IIPHMepax.

fipumep 26. 20 mast 1981 v T,=19"13% B A.=25°18,6’ E noayuumn Tyxp=
=3111%10° u uxp= +2%12¢ Onpegeauts ty u § Counua.

Peutenye
200V Tec 19%13% Typ 5411M10°¢
-— ./\/EE 2 xp -+ 2 12
20/V Ty l 17713 T 17713%22¢
110 75°53,1"
3© 20°03,6" N '
f + At 3 20,3
AB +0,1(0,5) +
Aqt + 0,2 (1,0 — kBa3upa3socThb)
5 [ 20°03,7" N
= t® 79°13,6°
(+ 0,5’ — uacoBoe uaMeue- ?
Hue B) A 25 18,6
tn? 104°32,2" W

! KBa3npasHOCTb— 5TO DASHOCTE MeXKAY ACHCTBHTEJbHHM M3MEHEHHeM YacOBOTO
yraa 3a | W HaHMEHbIIMM BO3MOXHEIM, T. €. MOCTOSIHHHM H3MeHeHHeM 3a 17 (cm.
MAE, c. 6).
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TMpumep 27. 31 asrycra 1981 r. T¢==6725 B A.==90°23,5" E (CCCP, Bpems
JetHee), noayunad Tep==10930"14¢ u uyp= —5"10°, Hadtu v u & Mapca (J).

Pewenue.
SUVIL Te) 625 Txp 10730Y14°
(M + 2)g 8 Usp — 310
30/VIII Trp 99495M Trp 9940540 4¢
¢S 188°03, 1
3] 21°91,2’ N ;
Aqt 6 13,6
A% —0,1(0,3") .
Aot -+ 0,8 (1,8)
3 921°21,1’ N
t$ | 194°19,5
+ 1%
AE 90 23,5
t9 984°43,0" W
t$ 75°17,0" E

Mpumep 28, 9 urona 1981 r. B T¢=19922" u A.=14°05,6" E moayunau Txp=
=6723%41¢; uyp= —1%30¢. Onpenenuts ty u & JIyHH,

Pewenue.
o/VI T | 19%92% Ty 6123"41°
— N | I tyg — 1
9/VI T, | 18922 T 184221 1¢
¢ 53°56,2°
3 6°49,1’ N i 808736
— At 5 17,6
A3 —4,0(10,6)" ! R
Aot + 5,3 (14,2)
3 6°45,1' N ~
2 2 | 59019, 1"
+
e | 14 05,6
D | 373024, 7 W
td 13°24,7' W

§ 32. OnpegeneHMe cyJOBOTO BPEMeHy KyNbMMHALMM CBETHN,
BocxoAa M 3axoga ConHua u JiyHsl, Hauana M KOHUA
cyMepeKk M Apyrue 3agaum

Onpenenenne BpemeHu KyabmuHauun Coanua, JIyHel u muaHer.
B exenneBHbx Tabaunax MAE, B HuKHEM yray npaBofi CTPaHHLI,
NpuBeIeHbl ¢ TOYHOCTHIO A0 1™ MOMEHTBI MECTHOrO BPEMEHH BepPXHUX
¥ HuxHUX KyJabpMuHanuii CosHua u Jlyunl. Bpemsi Bepxuux KyJaoMuHa-
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Uil HABHTaUMOHHBIX MJIAHET AJIS CPpefHEeH XaThl TPEXCYTOYHOTQ HHTEp-
Bajsa jgaeTcsl NOA KOJOHKOM HMX UacOBLIX YIJIOB, HHKe T'OpPH3OHTAJIBHON
yepThl. Bee atu MoMmenThl B MAE o6osHauens cuMBosioM Tr.

Tax kKak cBeTHNa UMeIOT COGCTBEHHOE JIBHKeHHe, BpeMsl KyJbMHHA-
MU 332 KaxK/Jble CYTKH H3MeHdeTcsl. B HauGosbulefl ctenenu 2to xapak-
Tep s JIyHB, KyJAbMHHAIHs KOTOPOH 3a CYTKH 3amasiabiBaer oT 41
no 65M. [las naaner usMmeneHue Tk He npepbiluaeT 2, a pust CoJHIA —
BOBCE He3HauuTeJbHO (He Gosee 1M).

B pesyibTate CyTOYHOro IBMIKEHHs KYJbMHHALHS CBETHJ 10 MeCT-
HOMY BpeMeHH Ty [IJd HaHHOTO HAGJMIOAATe s, pacroaoKeHHoro K E-y
OT HYJIEBOTO MepHIuaHa, T. €. B Ag, HACTyNaeT paHblue, 4eM Ha I puH-
puye (T%), a 1415 HabmonaTenas B Aw — I0O3XKe.

IlonpaBky AT: 175 Iepexofa OT MECTHOTO BPeMeHM KyJbMHHALHH
Ha I'puHBuue Tk K BpeMeHH KyJbMHHAalWH Ha RAHHOM Mepuauane Tu
MOXKHO OB1JIO Obl BRIUHCASTL N0 (hOpMyJIe

A

0 (32

AT)\Z

rje A — pasHoCT MeXAY MOMEHTaMH KyJbMHHALHMN Ha Opeanaymywo (npd Ag) Hian
TOCJEAYIOULYio (IPH Aw) M JaHHYIO BaTy.
Jist nyudirero ysiCHeHHsi CyLIHOCTH 3TOTO BONPOCA HAAO BCIOMHHTb, YTO CYTOYHOE

JBHXKeHHe 0ODBsCHseTCs neHcTBUTEJbHBIM BpameHHeM 3emaun ¢ W una E, Ilpu mnoa-
HOM o6opote 3eMin Ha 360° or I'punBHYa MOMeHT KyJbMHHALHY CBETHJA H3MEHUTCS
A

Ha Bennunny A. Ilpu nosopore 3eman Ha 1° H3MeHeHHe GYyZeT paBHO 360° a npu

MOBOPOTE Ha KOJHUECTBO TpaaycoB A Gyaer A, Tlpn sTOM, Tak KaK B BO-

A
360°
CTOYHBIX [OJATOTAX BCe fABJEHHs] HACTYNAIOT DPAaHbIUe, PA3HOCTh HAA0 ONpefeisTb OT
OpeAnAyIiel AaTH IPH Ag M OT NOCJeAyloliell IpH Aw.

[Ipakrruecku BMecto pacueToB ATy no Qopmyse ynobHee mpuMe-
usith npusoxenune 1, b, nomemennoe B kouue MAE. las Coanua mo-
npaBxky AT) He yYHTBIBAIOT MO €e MAaJOCTH, T. €. MECTHOe BpeMs KyJb-
mubdanun CoJHIA Ha JIOG0M MepHAHaHe MOXKHO IPHHHMATh OZHHAKO-
BbIM 4 paBHBIM Tk, ykazanHomy B MAE nasa I'punBuua.

Haiinenunoe nocse yuera ATy, Bpemsi OyAeT MeCTHHIM BpeMeHeM KYJib-
mMuHauuyd Ty Ha ZaHHOM MepHAHaHe, H ero oObIYHBIM NMOPAAKOM IepeBo-
nat «uepes I'punBuus B T¢. Bo u3bekaHWe mMyTaHUIBI NOJE3HO HMETH
B BUAY, YTO IOJYUEHHOE HA 3TOM 3Tane pacuera Trp NOKa3HBaeT, Kakoe
BpeMs Ha ['punBHue, Korza Ha HalleM Mepuauane Iy

ITockoabKy JIYHHBIE CYTKH JAJHHHEe CPeJlHHX CYTOK H PaBHbl IpPH-
MepHO 24750™, B HEKOTOpHle AATH KyJbMHHAUWH JIYHEI Ha MepHAHaHe
[punBHua He GbIBaeT, U B eXeJHEBHBIX TabJHLAX TOTAA CTOMT MNPO-
yepk. B Takux ciayuasix sa HCXoAHbH MoMeHT Tk GepyTr BpeMmsi Ha IO-
CJIEYIOIIYIO DaTy UpU AR HJIM Ha NpeIbAyIylo Aaty — npu Aw. Toraa
LJISL OTBICKAHHS Pa3HOCTH MOMEHTOB KyJbMHHaLHH A Haji0 NMPH BOCTOY-
HBIX H0JITOTax OT Ty NpejAbAyIIeH NaTh OTHSATb BBIMHCAHHLI MOMEHT
T, nocaeayiomed 1aThl, a pe3y/JbTaT MHTEPHOJHPOBAHHUS H3 HPHIOXKE-
nus 1, B MAE npu6aButh ¢ ero 3HakoM K BBHIIHCAHHOMY MOMEHTY
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T« nocaeayiomweil natel. COOTBETCTBEHHO JJs 3aNMagHBIX IOJrOT AEHCT-
pus OyayTr ob6patHHe, T. e. A onpelensercs Takxke yeped CYyTKH — OT
foc/enyoero MoMentTa Iy OTHHMAIOT BHIIHCAHHBIN NpeAbAYLUIHi MoO-
MEHT.

B npakTHke MOPEXOAHON aCTPOHOMHMH 06bluHO onpenesiioT T¢ Bepx-
Hell W pexke — HHKHeil Kyabmunauuu CosHua. Bpems KysabMunanuu JIy-
HBl HHOTZA HYXKHO 3HAThb AJIi pacyeTa NPHJIHBO-OTJIMBHHIX SBJEHUH B
HaBHTaUHH M JOLHH. BpeMsa KyJbMHHALUM TJaHeT BOOGLIE He ompeje-
JAeTCsA, XOT MOMEHTH MX KyabMmuHauui Ty matorcs B MAE.

MomeHTH HIKHUX KyJbMHHauuii CoaHua u JIyHel 0003Ha4eHH B
MAE wunaekcoM «H» M Bce pacyeTHl [Js1 HHX aHaJIOTHYHL BBIIIEH3JI0-
JKEHHBIM,

Mpumep 29. 11 centsabpa 1981 r. B A.=146°17,2" W. Omnpenennrs T Bepxueit

KyJbMHHAUHH JIYHEL
Pewenue.

Ha Fpumsuve 11/IX T, 25 oM (A = 4 52" — pasnocTthb
AT 29 mexpy 12/IX u 11/1X)
A + (mo mpux. 1,B ¢ A = 150°
1/IX 7, 09u34M noA= 4 524)
+ NepeBon okpyraen mo 1Y)
Ay | 945

12/IX  Tpp giigM

Ny 10

IyIxX 7. 22919

Tipumep 30. 26 Hoa6psa 1981 r. B A.=280°18,8" E. Onpeneanth Tc HHXKHEH Kyab-
MHHauuu JIyHel

Pewenue. Ha 26/X1 BMmecTo HuXHeH KyabmuHanuu JIyen B MAE npouepk.
Tlosromy BHGHpaeM HcxonHei moment Tx Ha nocrenywouywo aary 27/1X, tag xak Ag.
Pasnoctb A onpenensem mexny 25/XI u 27/XI, T. e. uepes cyTKH.

27/X1 Te | 00%8™

AT — 10 — (A = — 45" — pasnoctb Mexny 25/XI u 27/XI)

A

26/ X1 T, | 2358
e | 521

26/XI T 18437™
+
Mg 5

26/ X1 T, | 2393

Ecmn 661 8 3TOM Dpumepe Bpemsi GHIO EeKpeTHOE, TO, A06aBMB 1%, mMOAyWMIH 6H
KyabmuHauuw ma o =0%"37¥ caeaywmmx cyroK, T. €. 27/XI. 3ro osHauano G, d9TO
B naHHbie cyTkH 26/XI mo RexpeTHOMY BpeMeHH HHXXMefl KyJbMHHAUHH JIYHH B naH-
HOM MecTe He Oul1o Oml.
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Mpumep 31. 29 uwus 1981 r. B Ac=50°41,00 W. Onperenuts Tc=Bepxued
u HuKHeH KyJasMudanuit Coanua.

Pewenue.
Bepxusaa xyabmuHanus Huxuasg KyJibMHHALHA
29,V T,y 121903 29/VL T, | 00%03"
+ +
Aw | 323 Ay 323
29/V1 T, | 15%26™ 29/VI T 3126M
My | 3 Moy | 3
26/V1 T, 12926M 29/V1I 7 0"26™

MMpumevanue dusa Coanna nompasky AT)\ HeT cMbicAa faKe M OTMeuaTh
B cXeMaX, NOCKOJIbKY Tx & Ty (MOXKHO mucath cpasy Tw).

Onpeznenenne BpeMeHH -BHAMMOro Bocxoxa M 3axoma CouaHua.
Budumoin socxodom uau 3axodom Coamya HasbiBaeTCsi MOMEHT Mepe-
ceueHus BepxHuM Kpaem jaucka CoJjiHIla JIHHYH BHUAMMOTO TODH30HTA.
Tlpu atom tentp CouiHua 3a cuet pedpakiuuu (IpesomyeHHs Jydell cBe-
Ta B arMocpepe) u ¢ y4eTOM BeJHYHHBI YIVIOBOTO NOJYyJHaMeTpa pac-
MoJIaraeTcsi HUKe MJIOCKOCTH MCTHHHOIO TOpH30HTa NpHMepHO Ha 1°.

3uats Bpems Bocxona u 3axonaa CoJHIA CYAOBOAHTENIO HEOOXOXH-
MO BO MHOTHX CJydasX: B MOMEHT 3aX0Aa BKJIOYaIOT, 2 B MOMEHT BOC-
Xojia BhIKgoyatoT, cordacio MIMIICC, HaBurauuoHHble OTHH, 3aXKHra-
0T MJAM TYLIAT OTHM MasikoB, B MOMEHT 3axona cnyckaior [ocyaapcr-
seunwiil ¢aar. Kpome toro, mo Bocxony uad 3axony ConHua OAHHM H3
4CTPOHOMHUYECKHX CNOCOBOB AOBOJBHO MNPOCTO ONpPeNeJaUTh NONPaBKY
KoMmaca.

ITo MAE Bpewms Bocxona u 3axona CoJHIla MOXHO ONpeAesuTb C
TOYHOCTBIO J0 = 1M

B exenneBubix Tabauuax MAE npusenensl MoMenThl Ty BoCxola
n 3axona CosHua Ha MepujgHaHe ['puHBHYa AJsi TaGJAHUYHBIX WIHPOT
(gr) oT 60S no 74°N uepes unrepBanl wWHpoT Agr B 10,5 u 2°. Paxom
C KaKABM MOMeHTOM Ty TIpHBeJeHBl MX CYTOUHBlE H3MEHEeHHs, Hale-
yaTaHHble Gosiee MeJKuMH Uubpamu. Il HHTePNOJHPOBAHUS MOMEH-
TOB BOCXOJd H 3aX0/a 34 IIHUPOTY M JOJIOTY CJYKHUT NpHJIOKeHHe |
(vactu A u B), momelnennoe B kKonne MAE.

Hast onpenenenuss T, Bocxona mim 3axoga Coanma no MAE uano
cHAUAJA H3 €XKeTHEeBHLIX Tabaull BEIGpaTh Tabauunoe BpeMsi T HA LWIH-
poTy, OJIHXKaHIIYIO W MEHBINYI0 [0 OTHOIIEHHIO K @¢ CYAHA. DTOT MO-
MEHT BBIOHUPAIOT HEMOCPEACTBEHHO M3 €XKeJHeBHBIX TabJsaHll, ecJd 3a1aH-
Has jlaTa COBnajaeT cO CPeAHeH JaTofi TPeXCYTOUHOro HHTepBata. Ec-
JU Ke 3ajqaHHas narta OyaeT Ha 1™ MeHblue unu GoJblle IPHBEJECHHOH
B MAE, to Hano npunath Kk MoMeHnty T, cpenneil ZaThl CYyTOUHOE H3Me-
HeHHe ¢ ero 3HakoM. [Ipu 3ToM cyTouHOe n3MeHeHHe Gepercs c/1eBa A
npeablaAyiieldl AaTel U ClOpaBa — AJds NOocJdelylolleil (Mo OTHOWIEHHIO K
cpenneil nare).

Buinucas B cxemy Tr, B YMe BHIUHCAAIOT W 3aMHCHBAKT ¢ [10JyYeH-
HEIM 3HAaKOM pa3HOCTb MOMEHTOB A, — MeX1y CJelyiolleli CTPOKOH
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(aaa Gosblieli mO BEeJAHYMHE @) H BHIODAHHOH HCXOAHOM TaBanIHOR
wupotoii. [locse 3TOro Hao BHIMHCATHL CYTOYHOE M3MeHeHHe Aj, KOTO-
poe Gepetcs c/eBa, €C/aH A0Jr0Ta BOCTOYHAs, W ClpaBa, €CJu A0JroTa
3anajHas.

Ilis HAaxOXKACHHS NONpPABOK obpaliaoTres K npuioxenno 1. ITo Tad-
JHYHOMY HHTepBajy wupor 2,5 uwan 10° (ero HYXHO 3aMETHThH B €rKe-
JHeBHOH TabJjmile), PA3HOCTH Q¢c—@r U BLIIHCAHHOH Pa3HOCTH MOMEH-
ToB A; u3 Tabauubl «A. VHTepnojaupoBanue no WHPOTE» BHOGHUPAIOT U
BHIIHCLIBAIOT B cXeMy BeJnyuHy nonpaBku ATq, 3HaK KOTOPOH OJHHAKOB
€O 3HaKOM A,

3artem u3 tabauus «B. [lompaBka 3a 10JTOTY» Mo aprymentaM As
U Ao HaxousT 3Hauenne AT, M BHIIHCHIBAIOT CO 3HAKOM, KOTOPHIA GBI
y AQ.

CyMmMupys BCe HalifleHHbIe BeJIHUHHbI, MOJAYyYaioT

Ty =Ty AT, AT, (33)
H, HaKoHell, «uepe3 I'punsuu» nepeBogsir Ty B Tc:

To=T,F N, T.=T,+ M.

B Boicokux muporax CoJiHie MOXKeT He 3aXOJHTh, T. e. HalJ0ja-
ercs noasapreli Oens, otveuennsiil B MAE snakom [0. CooTseTeTBEHHO
noaspras woud, xorga CoJHle He BOCXOAHT, 0003HAUAETCsT CHMBOJIOM.

Jlast wuport, npessiwratoniux 74°N uau 60°S, no MAE mowment Boc-
xola u 3axoga Cosnna onpelenuTth Hean3dd. g aTuX paldoHOB BhI-
nyckawTess ocobbie Tabauupl. [IpuOMHKEHHO 3Ty 3aaady MOXKHO pe-
WHTb, HaHecs npeasaputensno Cosuune lia 3Be3jHbIl raobyc (CM.
§ 34).

3anaua onpenenenus T. Bocxoda u 3axega CoJHua pelnaercs
WTYPMAHOM Ka)Kable CYTKH Aake B YCJIOBHAX NPHOPEKHOIO IJaBaHus.

Mpumep 32. 31 moas 1981 r. ¢.=63°09,5" N u k,=168°33,0" W. Omnpenesnurs
T, Bocxona Codnua.

Pewenue. OTHICKAB B eXeJHeBHHIX TalJHilaXx HYXKHBIH pa3BopoT, yGexmpaemcs,

gto parta 31/VII siBasercss cpepHeil B TPEXCYTOUHOM HHTepBaje H BHIOOPKY MOXKHO
NPOM3BOJKTE NPSIMO Ha Hee.

31Vl T, 3923 (mas ¢, == 62°)
AT, — 11 (— 19" ¢c— 9, =1°09,5’, unreppan Ag, = 2°)
AT, 4+ | (42™, BbiGpaan cupasa, TaK Kak )\W)

3VIL T, | 3413
Ay |11 14

3VIL Ty | 14%27"
My | 1

3IVIL T 3197
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Mpumep 33. 11 HosiGps 1981 r. @.=43°35,0" S; Ac=129°12,0' E. Onpegpeauts
T. Bocxona u 3axona CoJanna.

Pewenue. Nara 11/XI sBisiercs Nocjenyoliefi MO OTHOWEHHIO K NpUBEAEHHOR
Ha pa3popoTe exenHeBHbXx Tabauy naTtel 10/XI. TlosToMy K MoMeHTaM BoOcXoJa
u 3axonga Ha 10/XI u Ha @,==40° S npugaeM cyTouHoe H3MeHEHHe, B3ATOE CIpaBa,
a pe3yJbTaT BHINHCHIBAEM B cXeMy Kak . AJs 3agaHHofl matw 11/X1.

Bocxon 3axon,
(/X1 T, | 4%38" 1850™
AT, |[— 8(—12%) | + 9 (+413%)
AT, 0 (41 0 (— 1™, BH6pano ciesa, Tak Kak Ag)
/XD Ty | 4430™ 18459™
T | 837 8 37
10/XI Typ | 199534 10%22™  11/XI
MNep 9 9
1yxr 7. 4953" 19422%

Onpeaenenue CyA0BOro BpemMeHH Bocxoaa M 3axopaa JIyHw. 3Hanue
MOMEHTOB BOCX0Ja H 3aXoja JIYHB CyJA0BOJIHUTENI0 MOXET NOHaJ06HThb-
cq JJs OnpeleseHHs CBETJIOro nepHola HOYH, YTo OCOGEHHO BAaXHO B
TPYAHBIX YCJIOBHSIX MaHEBDPHPOBaHHA — B Y3KOCTSX, B He 0GOpyJ0OBaH-
HbIX HABHIallMOHHHIM orpaxieHneM paiioHax. Oco6oe 3HaueHue 3Ta
3ajlaya uMeeT B BOGHHOM jeJie JUIs pacyeTa OCBELUeHHOCTH IPH BBIXOAE
B aTaKy WJH JJ5 CKPHITONO IPOXoJa paioHa.

MowMenTs Bocxoaa u 3axoja JIyHel Ha Mepuaunane I'pHHBHYA npuBe-
AeHbl B exequeBHEIX Tabauuax MAE. B ornuune or aHasoruuHeix ta6-
auy, aasi Cosnuna MoMeHTH Ty Anas JIyHBI npuBeleHBl AJs BCeX aaT
TPeXCYTOYHOTO HHTepBanaa pasBopora. O6uuil NOpsAAOK pelleHHs STOH
3ajayd Ans JIyHBH M cxeMa pelleHHs Takue XKe, Kak U Aas CoJnua.
OnxBakKo 3HAaK CYTOYHOTO H3MeHeHHS A, B TabJHUax He MpUBEAEH, OH
onpelensieTCs B 3aBHCHMOCTE OT BO3pacTaHus uan yOBIBaHHA MOMEH-
TOB K NPeAbIAYIIHM WM NMOCIEAYIOIHM cyTKaM. MIHEIME coBaMH, ecnin
CYTOYHOEe H3MeHeHHe IO YCJAOBHAM 3ajauM (B 3aBHCHMOCTH OT HamMe-
HOBaHHs J0JTOTH) Gepercs, K IpHMepY, C/IeBa, TO Hal0 OTMETHTb, yBe-
JHYUBAETCS HJIM YMEHbIIAeTCsi MOMeHT Ty MO HalpaBJeHHIO HaJeBO.

Jns HeKOTOpPHIX AaT B TabJauLaXx BMeCTO MOMeHTa Iy CTOMT HpoO-
yepK. B Takux cayuasx Hajlo BeIGHMpaTh BpeMs BOCXOZa HJy 3axo0na
Ha NOCJeAyIoUIHe CYTKH Nnpu E-X fo/rorax Haum Ha OpeAblayUide CYTKH
npu W-x. Ecaun xe ¥ TaM CTOMT mpouepk, 3ajaua He pellaeTcs, T. €.
JlyHa mpu 5THX YCJOBHSIX He BOCXOAMT MJIM He 3aXOAMT. DTH NpaBujia
JeHCTBYIOT TaK XK€, Korfa B Tabaunax cTouT cuMmBog 1 — Jlyaa nocro-
sIHHO HaJ ropusoHToM uiau @ — Jlyna HeBujgnma.

OnpeneneHue BpeMeHH Hauvaja M KOHua cymepek. ITocie 3axona
uau nepen BocxoioMm CouHLle ocBelllaeT H3-3a IOpH30HTa aTtMochepy
H MO2TOMY B TeyeHHe KaKOTO-TO BPeMeHY He ObIBaeT NOJHON TeMHOTSH.
ITOT HEPHOL HA3LIBAIOT CYMEPKAMU.
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fMpumep 34. 23 mapra 1981 r. B @c=>52°47,0' N; A.=140°32,0' W. Onpeze-
autb T Bocxoaa JlyHH.

Peuienue. Bocxon, Jlyasi

23/1IL T, 21%19™

AT, | 4+ 2(+4%)

AT, + 25( 4- 65", BHOpaHo CHPaBA, TAaK KAK Ay, 3HAK

B3fAM , -+ “, HOCKOAbKY MOMEHTHI BIpa-

23/l Ty 21946™ BO YBEJUUHMBAIOTCS)

—1W 9 22
24/HI Ty 7908M

Ny | 9
23/111 T, 22%08"

Mpumep 35. 11 mast 1981 r. @c==37°29,0 S; A.==52°28,5" E. Ompezemurd Tc
saxona JIyssl

Pewenue. Ha 11 mag B MAE BMecto saxopa JIyuw crost mpouepku. Bmbupa-
em T: na nocrenyiomne cytka 12/V, Tak Kax Ag.

3axon, Jlynwst -

12V T, 0439™

AT, | — 10 (—14%)

AT, | — 8 (—58%,Bu6pano creBa, TaKk kax Ag 3Hak—*—"s

IIOCKOIBKY MOMEHTH! BI€BO YMEHbLIAIOTCS)

12/v Ty 0'21™

o Ag 3 30
v Ty 20451

Neg 3
yv 7. 23451

OueBHAHO, YTO OPOJOJKHTEIbHOCTb CyMepPEeK 3aBHCHT OT TOTO, KaK
soaro CosHle HMeeT OmnpeleleHHOe He(OJbLIOE CHHMKEHHE MOJ TOpH-
30HTOM. B MoOpexoaHO#i acTpOHOMMH NDHHSATO pasiessiThb CyMEpKH Ha
JiBa MepHOoAa.

I'paxcdancrue cymepxu — NPOMEKYTOK BPEMEHH OT BHAHMMOTO 3aX0-
na BepxHero Kpas CoJiHIla 4O CHHKEHHS €ro UEHTPA MOJ TOPH3OHT Ha
6° (yrpom — ot cumxkenns Cosnna Ha 6° 10 Bocxona). B aror nepuox
ellle MOXKHO HalJI0faTh U NeJeHrosaTth Geperoebie npeaMerh. K Kon-
Iy rpakAaHCKHX CyMepeK (BeuepOM) HOABJAIOTCS, a K HauajJy HX
(yTpoM) ucuyesaloT caMble ApKHe NJIaHeTHl W 3Be3abl. Ha mnpakTuke
#e06X0/IMMOCTh B pacueTe IPAKAAHCKHX CyMepeK MOMKeT BO3HUKHYTD,
€CJIM CYyJHO HaxOoJuTcs B pafloHe ¢ HeOCBellaeMbiM HAaBHTALHOHHBIM
©rpaxjeHueM (CTBODHI, BeXH, 3HAKH).
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Hasueayuonnoie cymepKku — npoMeKyTOK BpeMeHH OT MOMEHTa CHH-~
skeHusl ueHTpa CoJHUA MOJ TOPU3OHT Ha 6° 10 MOMEHTa, COOTBETCTBY-
Ioliero cHuxKeHuto ueHTpa CosHua Ha 12° (YTpoM — OT CHHKeHus Ha
12° o cHuxkeHus Ha 6°). Ipyrumu cjioBaMHu, BeyepoM HaBHTalHOHHBIE
CyMepKH HAQUHHAIOTCS ¢ KOHILIOM TPaX/JaHCKHUX, a yTPOM — HaoBOpOT.
B reuenne sToro nepuoga BuAHA JHHHS MOPH3OHTA M MOTYT HabJIIOLaThb-
cA TJiaBHBlE 3BE3/(Hl.

HaBuranuoHHble CyMepKd DEeKOMEHAYETCs pPacCYUThiBATL IJsi MJia-
HUPOBAHHA Y OPTaHU32LHU U3MEDEHHI BLICOT 3Be3/.

Pacuer MOMeHTOB Hauasna H KOHIIA CYMEpeK IIDOH3BOAHUTCA B MPHH-
IHIle TaK e, KaK U pacueT BpeMeHH Bocxoja uau 3axoaa CojHua, oj-
Hako nomnpaBka 3a joaroty AT, He onpejessercs U B Tabauuax MAJs
CyMepeK He MaHB 3HAUEHHUS CYTOUHLIX uaMeHeHu# Ap. Her Heo6xoxumo-
CTH Tak:Ke YYUTBIBATH PA3HHUIly B MOMEHTaX 3a cueT HeCOBHAaAeHUs 3a-
JLAaHHOH 1aThl CO CPeJHeH AaToil TPpeXCyTOYHOro mHTepBaJia. MHaue ro-
BOps, 3ajaya peulaercsd B JwoGoMm cayuae aas ykasauHoi B MAE cpen-
Hell 1aTbl TPEXCYTOYHOT'O HHTEPRAJa.

Ecau rpaxnaHckue cyMepKH NMpOLOJKANOTCS BCIO HOYb, T. €. COJH-
e He onmyckaeTcs Huxe 6° MOX TOPHU3OHT, To HAGIIOAATCS Geabie HO-
qu, ormeuennbie B MAE 3unakom «///». Ecau xe Counlle He BOCXOAHT,
HaXoAsICb TakKxe He HUxXe 6° Mojx TOPH3OHTOM, HAGMIOAAOTCA cymeped-
Hble O, 0G03HAUEHHBIE TEM K€ 3HAKOM «///>».

Hago noMHuTh, 4TO Hauajo ¥ KoHen cyMepek B MAE paccunranst
JJst XOpollleft NOTOJABI, Ha NPaKTHKe Ke A0XKAb, TyMaH, ABIMKa H JAPY-
rue atMochepsble HAKTOPH MOTYT YXYALIUTb BHAKMOCTH H 3HAYMTENb-
HO H3MEHHTb MOMEHTH Hauaja W KOHIA cyMepek.

Npumep 36. 30 masn 1981 r, @, =15°05,0/ N; A.=133°24,0/ E. Onpeneauts Tc
Havajsia YTPEHHUX rI'paxjJaHCKHX H KOHIA BEYEPHHX HaBHUHTAUHOHHBIX CYMECpEK.

Pewerue. B MAE mowments cyMepexk rausl Ha 29/V, uTo cnpaBeisuBO ¢ AONy~
CTHMOH /s 3TOH 3ajauil TOUHOCTbIO H Ha 30/V.

Hauano rpaxpraHCKUX cymepek KoHel, HaBUraUMOHHBIX CyMepeK
30/V T, 5115M 30V T, 19%07"

AT, | — 10 (—19%) AT, | + 10 (4 20")
30/V Ty 5405 .80V Ty 1917

T 8 54 - 8 51
29/V Ty 2041 1M 30/V Ty 10%23"

MNog 9 Neg g
30V Te 5401 30/V T 19423

Hexotopbie nonoaunuTedabHbie 3aaauy, pemaemsie no MAE. Ha npak-
THKe BO3HHKAaeT HEOGXOAUMOCTb PelliaTh HEKOTOPHIe GoJiee NPOCThie 3a-
nauy, cBsizanuble ¢ JlyHolt, ConuueM W miaHeTamu (CM. HUXKe).
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Haxomdenue npanozo eocxondenusn naranet, Jdynot u Coanya. Ilo-
no6Hble 3aja4dl NPUXOAHUTCS pellaTh AJAS HaHECEHHSt 3THX CBETHJ HA
3Be3AHBIA TI00yc, MpHYEM o LOCTATOYHO 3HATh ¢ TOYHOCTBIO 10 0,5°

[IpsamMble BOCXOXAEHHUsl IJIaHeT AAHBL B KOHLE KOJOHOK KOODAHMHAT
€KeJHeBHBIX Ta6Jul, PAAOM ¢ MOMeHTaMH KysabMuHauui Ty, u BLIGH-
patorcs ortyna 6e3 unreprnoasinun. Jas Connua u JIyHbl 3TH BEJHUHHbBI
HaxoAsT 0o hopmyJe

a=fY 10D | (34

ITpu srom aas CosHua MoxkHO 6paTh pasHocTh HA Trp=12% T. e. Ha
cepelHHy CYTOK, a fJis JIynsl HyxHO onpelensite [ p,=71, T Ny H
BoIOUpATh tr\p/ u tr% Ha O6auxaiuuil gac.

Mpumep 37. 1 cenrsibps 1981 r. Haditu o Mapca, Jlyusl (wa Trp==37)

u CoJuHia.
Pewenue. Ins Mapca a=122,3°,

Ha Ty, =3 ‘tY | 25°11,5° Ha Top=12  £Y | 160°33,7°
t | 195 37,4 2] 0005
ay | 189°34,1" ~189,5 ag | 160°83,2" ~ 160,5

Haxooclenue noayouamerpos u naparraxcos c8eTui. B exeiHes-
HBIX Tabaunax p HHXKHEM YIJy TpaBoil CTpaHHIBL PasBopoTa MPHBO-
JATCSl BUAHMMBbIe yrioBble nosayauamerpsl (KR) Coanna u Jlyrer Ha
T1p==0% Besnuunnt R ; BoCupaioTca 6e3 HHTEPHONMPOBaHHA, a R 5
MOXKHO IPOMHTepIOJHpPOBATh Ha (aKTHueckoe BpeMsl Irp, TAK Kak 3a
CYTKHU 3Ta BeJIMUMHA uaMeHsiercs go 0,27,

B MAE mnpuBoasiTCcst Takxke 3HAUeHHs] TOPH30HTANBHOrO (HAHGOJb-
LIero) napaJjakca CBeTHJ Py, T. €. BEJHYHHH YIJa, MOJ KOTOPHIM BH-
JeH paaHyc ¢ 3eMJIH CO CBETUJ COJIHEYHON CHCTEMEL.

Ina naaner sTH 3HAYEHHMS JlaHbl BHH3Y KOJIOHKH KOODIHHAT, PSAOM
< q, a 1ad JIyesl Ha Trpy=0%— pagom ¢ BejquunHamy R D Ha NpakKTu-
Ke TpeOyeTcsl ONpelesaATh IPH HCIpaBJIeHHH BbicoT (cM. ruasy 11)
TOJbKO p U HauboJsee Osu3kux miaaneT — Berepw u Mapca, npuueM

napajyakc JIyHel BeaeAcTBHE GBHICTPOrO €ro M3MEHEHHs] MHTEPIHOJHPY-
e1co 1o pakruyeckoMy Trp.

Mpumep 38. 14 mapra 1981 r. c=5950%, 1,=04°285 W. Onpeemuts
Re, Ry, pg (Benepw).
Pewenue. R®=16,1', pog ==0,1".

W Te | st | Tw| Ry | 27
My | 6
14/111 0" 15,8’ 58,07
—~ q
14/111 Trp llq50M~12 IS/III 0'-[ 15,6’ 57’4r
147111 I 101 15,77 57,7
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Onpedeaenue 6o3pacra Jynor u ¢as Jynoi. B HuKEeM TpaBOM yr-
JIy KaxAoro paspopora exkeaHeBHHIX Tabuuu MAE npusenenbl cBeze-
Husa o Bo3pacte Jlynbnl Ha 0" rpUHBHUCKOrO BPEMEHH C TOUHOCTHIO JO
0,1%, a Takxxe noka3saH BHeluHHil BuA (¢asza) JIyHwl AJ1s KaxA0r0O TpeX-
CYTOYHOTO LHKJa. DTH CBelEHHsI MOXKHO BbIOpATh TaKiKe M3 TabJIHIbLL
«®asmn JIyHei» Ha c. 23 MAE.

3nanve Bo3dpacta JIYHB MO3BOJSET ONPEAesATb AATHl CH3UCHH H
KBaJapaTyp B TOM HJIH HHOM Mecsille ToAa, YTO NMOMOTaeT NpH HaBHra-
LUMOHHBIX pacyeTax NPHJIUBO-OTIHBHHIX sABjeHu#. 3Haa xke dasy Jly-
HbI, MOXKHO ONpeJeJIuTh, B KaKHe INIePHOAB Mecsla YAOGHO IIPOBOAHTH
coBMecTHble Habawgenus Jlyuol u CosHIa A5 ONpeneseHuss MecTa;
3TO Jaydlue Bcero jJenaTth OKoso KBaapatyp (cMm. § 14). Kpowme Toro,
3HaHve ¢asbl JIyHH gaeT HHGopMAanH 00 OCBEUIEHHOCTH HOYH, YTO
BaX»XHO IIPH NJIaBaHUH B CJOXKHBIX ycjoBuax (y3KocTdx, He oBopylno-
BaHHBIX MasKaMy WU OTHAMH pafioOHaX U B BOEHHOM JieJe).

NMpumep 39. Onpepenants naThl CH3MTHIH M KBazpaTyp B Mapre 1981 r. u yao6-
Hble MEepHOAH Aas coBMecTHbIX Habmojenuii Jlyunl m CosHua B 3TOM Mecsue.

Pewenue.

I cusurus (nosoayuue) — 5—7/111.

1T cusurns (noswosynue) — 19—21/111

I wBapparypa (l-s uerseptb) — 12—14/I11.

11 kBazpatypa (mocienusist uerBeprs) — 27—29/111.
Copmectable nabamojeuust JIyusl u CosHua yao6HO NPOH3BOAUTb B BEUEDHHE -o-
CH 12-—-14 Mapra u B yTpeHHHe yacH 27—29 mapra (cM. § 14),

Tnasa 9

3Be3aHbie HabnlogeHWs M MOAroTOBKA K HMM

§ 33. 3se3gHoe Hebo

Kaaccubnkauns 3sesn. [ns yno6cTBa OpHEHTHPOBKH Ha Hebe elle
B IPEBHOCTH BHAHUMBIE 3Be31bl OBLAM pasjejieHbl Ha TPYNNBI — co38€3-
Ous. HanMeHOBaHHS CO3Be3Hii B3ATHl TaKHEe, KAK OHH CJIOKHJIHCH HCTO-
pHYEeCKH, — IJ1aBHEIM 006pa3oM W3 TPEKO-PUMCKOH MH(OJOTHH, HanpH-
mep, Opwmon, [lerac, Hau MO HA3BaHHIO XKHBOTHHIX H PA3JIMUHBIX Tpex-
meToB — Manas u DBoabmas Mensennna, Kur, Open, Cesepnas
Kopona, Komnac u . 1.

B of6uweii ¥ 3Be3AHOK aCTPOHOMHH MPHUMEHSIOT JIATHHCKHe 06GO3Ha-
UYEeHHS CO3Be3AMi, a B MOpeXoJHOH — pycckne. Dosee spkue 3Besaw
o603HaualoTcs, KpoMme Toro, OYKBaMu rpeueckoro ajadaBuTa, a HEKOTO-
pBle HMeIOT K coOcTBeHHBIe nMeHa. Tak, B co3pe3gny BausHenos nHaun6o-
Jee spxue 3Be3an: g — Kacrop u B — Iloaayxc.

Hano yunTHBaThH, YTO BXOAALLNE B CO3BE3JHs CBeTHJIA OOBEILHHEHL
HCKYCCTBEHHO, TaK Kaxk OHH DpPOEKTHPYIOTCS Ha HeGecHYI0 codepy.
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B nefCTBHTEJBHOCTH Ke PacCTOSHUS MEXJY HUMU Pa3/IMuHbE H IOUTH
Bceraa oveHp OoJiblliKe.

Cnucok 3Be3nx B MAE sxuiouaer 159 3Besn, Bxoasmunx B 48 cos-
BE3/Hil, KOTOPHIE HA3LIBAIOTCS hABUSAYUOHHBIMLL.

Jasi XapakTepHCTHKH BUAHMOI APKOCTH HJau GJecKa 3pe3], BBele-
Ha 38e30nasa geauunna. Haunbosee cnabrle u3 BHAHMBIX HEBOODYIKEH-
HBIM IJIa30M 3Be3Ji MMEIOT IUECTYH) BeJIMUHHY, a caMhble sipKHe -— HyJjie-
BYIO HJIH OTPHLATEJIbHYI0. 3Be3Ja NepBOil BeJHYHHH npuMepHo B 100
pas sipue, yeM 3Be3/a niectoii Beqnuunbl. Hanpuwmep, 3sesna [loaspuas
(@ Manoit MeaBeauunsl) umeet Besinuuny 2,1; Bera (o Jlupel) — Bean-
yuny 0,1, a camasi sapkasg 3ee3na na Hebe Cupuyc (a Boabuworo [Ica)
oTpUUaTeNbHYI0 BeJinuuHy 1,6, Jsa cpaBHeHMs MOXKHO yKas3aTb, uTO
nnaHetra BeHepa B cpeaneM HMeeT BesJuuuHy MuHyc 3,8, JlyHa B moJ-
HoJIyHHe — MuHyc 12,6, Cosnue — Munyc 26,8.

B MAE B orzenbHOM BKJajbllile NMPHBEJeHa KapTa 3Be3JHOTO He-
6a, cocTOsLIas M3 Tpex uacTeil: AJs 3Be3f, umewmux § or 30 no 90°
ot 30 mo 90°S u or 0 mo 30°N u S. IlepBHe gBa yyactTka COCTaBJeEHH
B cTepeorpaduueckoli NpOEKIHH, U Ha HHX INpsAMBIE BOCXOXICHUS &
OTMEUEHbl N0 OKPYKHOCTH, a TPeTHil YY4aCTOK 3Be3] 3KBATOPHAJBLHOTO:
nosica— B PaBHONPOMEKYTOYHOH NPOEKIHH, TAe BeJHUYHHB @ OTJOXe-
HEl N0 rOpH3oHTaJbHON pamke. Ha o6opoTe 3Tofi KapThl npHBeXeHLE
PYCCKHe H JIaTHHCKHE HaWMEHOBAHHA TJIABHBIX CO3Be3JHH M Ha3BaHHA
49 caMbIX SIPKHX 3Be3jl C JAaTHHCKHMH HaHMEHOBAHUSIMH CO3BE3NHH AN
yA06CTBA NOJIb30BAHUSI HEKOTOPHIMH 00pas3laMu 3Be3HHEIX IM06YCOB.

B ra6aunax MAE «BuauMbie MecTa 3Be3» JaHBl TOYHblE 3HAUEHUS
T* H § HaBHTaI[HOHHLIX 3Be3], CPejHHe IrOJOBble 3HAYEHHUS o U B NOCJE[-
Hell KOJIOHKe — 3Be€3]Hble BeJHYMHBI, IPHYEM BCe 3BE3/Jhl PAaCHOJIOKEHb
1[I0 Mepe BO3PaCTaHUs HX TMPSMBIX BOCXOXAEHHHA H COOTBETCTBEHHO 3TO-
MY HpHBeJEeHBl NOPSAJKOBLIE HOMepa.

Jlisi onpeneneHus MecTa aCTPOHOMHYECKHMH METOAAMH B KaXKJIOM
JIaHHOM paiioHe M B KaXABLIH AaHHBIA MOMEHT JOCTaTOYHO 3HAThH HAa3Ba-
HHA U pacrnosioxkeHne 10—15 3Be3n, HaXOASIIMXCA B Pa3HBIX YacTAX
nebecHoli ceprl. OnHako BCeACTBHE CYTOYHOTO IBHIKEHHS, H3MEHEHHS
LIMPOTH CYAHA H HECOOTBETCTBHSI CPEIHEro H 3Be3JHOrO BPEMEHH KapTH-
Ha 3Be3jHoro He6a Mensiercs. [ToaToMy WITYpMaHy OYeHb MOJIE3HO YMETh
OPHEHTHPOBATbCs Ha 3Be3JHOM Hebe W OBLICTPO ONpejessiTh HAHMEHOBa-
HHs 3Be3n. Bcero noctatouHo 3HaTh okoJso 40—>50 3Bes.

3Be3nHoe He6o ceBepHbIX WHpOT (puc. 44). [Ins OTHICKaHHA CO3BE3-
AWl # SPKHX 3Be3] Ha cXeMe yKa3aHBl HOMepaMH HalpaBJieHHs OT He-
XOMHBIX 3B€3/], 0 KOTOPHM H HaJ0 OCBAHBATb CXEMY.

3a oCcHOBY MpH H3yYeHHH CEBEPHOrO 3B€3QHOr0 He6a HAaAO B3ATh CO3-
Beanue Boavwoili Medseduys: (Ursa Major), koTopoe HanoMuHaeT no
OUepPTaHHSIM KOBII C DYYKOH.

1. Ha nponoasxenun JHHRH, coefiHHsIOMeN 3Be3AH P ¥ o Boabmoit
MenBe nLE, OTJIOXKHB NPHMEPHO NSITh PACCTOSHHN MEXKAY 3THMH 3Be3-
JaMH, HalileM OTIEJIbHO PacClOJIO:KEHHYI0 He OYeHb SAPKYI0 3Be3ny —
Hoaspuyro, ama a Manoin Mensennun (Ursa Minor), [onspuas pac-
noJioxeHa npumepno B 1° or Toukm Py.
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Puc. 44. 3pesgHoe He6O ceBepHBIX LIHPOT (cxema)

2. O1710:KUB paccrosiHEe oT o 4o P DBoabuiod Mezapeauunl mecTb
pas, Haligem cosse3nue Jlvaa (Leo), ApKHe 3Be3ABl KOTOPOIO HMEWT
¢opmMy cepna. B atom coszesgun a — Peeya u § — Heneboas.

3. Ha npopomxennu ayru, obpasyomell pyuky Kosma Bosslinoi
MezBe U, B CTOPOHY 3BE3XAH 1) 0OHAPYKUM SIPKYyIO 3Be3ny o Bo.o-
naca (Bootes), umeimyio cobctBennoe umsa Apxryp. Pagom ¢ co3Bes-
aueM BoJjonaca pacmosioxkeHno cossesane Ceseproti Koponer (Corona
Borealis). uMeioiiee xapakTepHylo (opMy NOJKOBBI, B CepelHHE KOTO-
poil HaxoautTcs caMast sipkasi 3Be3zia o.— Asvparka.

4. TlpomoaxuB no ayre Hanpasiaenue 3 ot 1 Dosabwoii Measenuisl
3a ApKTyp OpHMEpHO Ha TakKoe Ke pacCTosHHe, OOHAPYKHUM SADKYIO
3Beany Cnuxa, uau o Jeseor (Virgo).

5. Ha nponoskenun nanpasienuss I or B — o Boabuioit Meznsenu-
b 3a [loaspuylo BeTpetM coseesnne [leeaca (Pegasus), wmmewluee
U GOJBLUOrO KBAaApaTsa, B BepIIMHAX KOTOPOro PacHoJIOXEHHl SIpKHe
2Be3nn o — Mapkab u p— Cear.

6. Ot sipkoit 38e3nbl ¢ Bosrwo#i MenBenuns (TpeThs OT KOHLA ee
pyuku) uepe3 [lossipHylo -—co3Be3nue Kaccuoneu (Cassiopeia), Ko-
TOpOE uMeeT xapawrepuyio ¢dopmy pacrsayTofi Oyksn W. Ero a—
Hledap, p— Kaga.
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7. Ha nponomxenun HamnpasjgeHust 6 3a Kaccuomneo pacnofioKeHO
cosBesaue Andpomeder (Andromeda), ssezna o Kotoporo Aasgepac
HAaXOJAWTCS B YIJIy KBaipaTa lieraca, HoO He IPHHALJIEXKHT €My.

8. Ot [loasipHo#i yepes ¢ Doabuoit MeaBeauun (o0paTHO Haupas-
JieHHu10 6) — palion co3Be3aus [leBbl, KOTOpOe MOKHO O6HAPYXKHUTb K IO
HanpabJeHHIO 4.

9. Ho nuaroHanu koBuia Doubuiofi Menseanusl 8—f npumepHo B
9YeThIPeX-TSITH PACCTOSHUAX MEKAY 3THMHU 3Be3JaMH PacHOJIOXKEeHO CO3-
Be3nue bausneyos (Gemini), sipkue 3Be3dnl Kotoporo a— Kacrop u
p— [Moaryxkc.

10. Ilpononxas nanpassesue 9 3a [loanykc emie Ha 4eTwpe pac-
CTOSTHHSL MexkAy O u P Doswinoii MeaBenunipl, o0HapyxXHUM CO3Be3lHe
Boasvwoeo [Ica (Canis Major) ¢ camofi spkoit 3Be3joff Bcero HeGa
« — Cnpuyc. IlpumepHo Ha cepeaune paccrosiHug Mexxay lloanykcom
# Cupuycom Haxoputcsi cossesgne Maaoeo [Ica (Canis Minor) c ap-
Kofi 3Be3join a — [lpoyuon.

11. TipuMepHO B MATH—1IECTH PACCTOSHUAX MeXkAy 8 H o DBoJsblioi
MezBeauusl pacnoJsioxeHo co3pe3nue Bogwuueeo (Auriga), a KOTOpO-
ro— ouepb sipKas sse3na Kaneasa. Ee MOKHO O0II03HAThb TaKKe IO
IPHMETHOMY BBITAHYTOMY TPEYrOJbHHKY caalEIX 3Be3J TOOJU30CTH.

12. Ha npogomkenuu auivud [loasgpaas — Kanenna raxoautes cos-
sesjue Opuon (Orion), Xopollo BUANMOE OCeHbIO U 3uMOi. Ero sipkue
3Be3anl: o — bereaveelise, §— Puceav, y— beaaatpuxc. ITo co3ses-
aue uMeeT GopMy GOJBILON TpalelHH, a TpH HeGOJMbIINX 3BE3/bl TOCce-
penune nassipatoT [Toscou Opuona, nnn Tpu Boaxsa.

13. Ha nponosxenuu aueun yv—o OpHOHA B YETEIpeX PacCTOSHUSX
MeX/]y HUMH TakMXe MOKHO HallTu yke ynoMsHyTwi#l [TpolinoH.

14. Tlpopom:xeune mosica OpuoHa moxaxeT Zpyrum nyteMm Cupuyc
u co3Besjune boapworo Ilca.

15. Ha npomomxenuy nosica OpuoHa B cTopony, o6patiyio Cupuy-
Cy, Ha TaKOM K€ PacCTOSIHHY HaliieM KpDacHOBATYIO 3Be3ny a leavya
(Taurus) — AaedeSapan.

16. Ha cepennne paccrosnua mexay Auabre6apanom u Kaccuomneeft
HaxoauTcsl co3se3nuc Ilepcea (Perseus), ero a — Mupgar. Cossesnue
Tesnnua u IMepces Takxe MOXKHO OOGHAPYKUTH 110 XOPOILIO NPHMETHOMY
3BE3AHOMY CKomJeHHI0 J11eadbi, DACIONOKEHHOMY MeX1Yy HUMH B BHJE
IYCTOH POCCHIIKM MeJKHX 3Be3], (HapoAHoe Ka3BaHue — CTOXaphl).

17. Ot y yepe3 6 Bouabiroit MeaBeaHIb B NSTHAALATH—IIECTHALA-
TH PacCTOSIHUAX MeXAY HHMH PachoJioXxeHo B paloHe Mjeunoro [lytu
co3peznue Opaa (Aguila), a xoroporo — Aasraup. Hepaneko ot stoi
JIHHHH, OnnXKe XK AnbTaupy — sipkasi 3Be3fa Bera — a cossesaust JTupot
{Lyra), a no apyryio ctopouy Ha Mueunom [lytu — cossesnue Jebeds
(Cygrius) B Buge netsimeit ntuinl. 3se3ga Jewe6 — a Jlebensi. Anbraup,
Bera u Jene6 o8pasyloT Tak HasbiBaeMulit Tpeyzoivruk 6oAbUUX
38e50, XOpOLIO NPUMETHBIN IO €ro pacnoJioxKenuio Ha Mjeunom ITyTu.

18. B nanpaBneHun ot 1 bosbwmofi MeaBenunwl uepes co3Besfue
Bomonaca, mumo Cepepron KopoHst HalineM cosresgune Cropnuona
(Scorpius), o KoTOporo — KpacHoBatas 3Be3faa Aurapec.
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19. Mo aunun 6—y Boabuwoit Menseanunl, yepes Perya, Haxonur-
Csl pacTAHYTOE AJMHHOM JeuTol co3sesaue ['udpor (Hydra). Ero exun-
cTBeHHas sipKas 3Be3fga — Aavdapo.

Ha cxeMe noka3aHbl M HEKOTOpDHle Apyrue cO3Be3jHf, He HMeolHe
SIPKHX 3Be3/. HO MOTYLIHe [OMOYb B ODHEHTHDOBKe Ha Hebe: I'epxyiec
(Hercules) — mexnay cossespusimu CeBepHoit Koponst u Jlupbl; Osna
{Aries) co sBesgmofi a (Xamaasv) —BOAM3H AnnpoMenn; 3mes {Ser-
pens) —okono Cepepnoit Koponsl mno Hanpasjienuio K Amrapecy;
3meenocey (Ophiuchus) — mexpy cospespusmu Cxopnuona u Opaa;
Hpaxon (Draco) —B BHAe AJNHWHHON JeEHTH, HAYHHAOMEACH MEXNY
Boabuioit 1 Masot MeaBeanIaMu B KOHuawimelicss HeAaseko oT Beru.

3pe3pnoe He6O 0KHBIX WUpoT (puc. 45). Ono3HaTh 3BE3JHL I03KHOI0
TIOJIylIapHs Jiyuile Bcero, Gepsi 3a OCHOBY YXKe YNOMsIHYTOe CO3Besfue
Opuona u cossesaue fOncroeo Kpecra (Crus), uMeionee Xopowo npu-
MeTHYI0 (JOpMy HempaBHJLHOTO KDeCTa H3 ueThDex 3Re3l, a M § KOTo-
pOro BIOJIHE MPHTOAHBI AJsS HabaoaeHHH. MOKHO BHACAHTH CJAeAYiO-
i He HaNpaBJeHHsI 1JIst H3yUeHHs! I03XHOro Heba.

L M X
a
- r,/—/(:; o)

Puc. 45. 3seamHoe He6o 0XHEX mupoT (cxeMa)
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I. ITo nanpaBaenuio 3Be3s £ -—» OpHOHA B NATH—IIECTH PacCTOs-
HHUSX MeXAy HUMH Haxojutcs co3Be3aue Apeo (Argo). Ero o — 3Bes-
na Kanonyc, Bropasi o sipgocTd Ha BceM HeGe nocie Cupuyca. Ha
noApPOOGHBIX KapTax co3Besgue Apro pa3BUTO Ha ueThipe OT/AE/bHHIX
cospesnus: Kuso, Kopma, Komnac, Ilapyc, nprueM KaHonmyc NPHHAT
Kak o Kuns.

2. Ilo nanpapsaenno 6—p OpHOHA HPHMEPHO B NATU PACCTOSHUAX
MexKJy HHMH HaxolIHTCs sipKasi 3Be3lla Axepuap — o co3Be3aus JpH-
nada (Eridanus).

3. Ilo nHamnpaBneHuio eé—pB OpHOHa B WIECTH-CEMH pPAaCCTOSIHHAX
MeXAy HUMH pacmosaraercs sipkas 3se3fia Poasasvxayr — o HOxKHOK
Pui6nr (Piscis Austrinus).

4. Ilo nHanmpaBaenuio 6—p HOxkuoro KpecTa B ABYX paccTOAHHAX
MeXAY HHMH PacloJoXeHH ABe spKue 3Be3inl f u o [lenraspa (Centa-
urus). He uMelomue 1o MAE co6CTBEHHHX Ha3BaHH,

5. ITo nunnu y—p HOxHoro Kpecra B mATH PacCTOSHUAX MEXAY
HHMH HaXOAMTCSl MpHUroAHas AJd uabmonenuii 3se3na o FOxcrnozo Tpe-
yeoabnurxa (Triangulum Australe).

6. Ha npomonxenun Hanpasaenua 5 sa IOxuuiit TpeyrospHuk eie
Ha nATh paccrosimil Mexay y u f IOxnoro Kpecra pacnonoxena 3Bes-
aa a Ilasauna (Pavo).

7. B nanpaBaenun ot o LledraBpa x ®doMasbxayTy HeZAJEKO OT
floc/IeIHeT0 HaxoAATCA IBEe 3Be3Abl cpelHell ApKocTH —a H B XKypas-
22 (Crus).

Ha puc. 45 nokasansl ellie HEKOTOPHIE CO3BE3HS I0XKHOTO HebGa, pe-
KO HCIIOJIb3yeMble 151 HabJ10eHull, a TakKe HeCKOJLKO yKe pasoOpaH-
HbIX CO3Be3[Hi CeBePHOrO MOJYINapHUs.

§ 34. 3se3paubii rnobyc u paborta ¢ HUM

YcrpoiicTBo 3Be3gHOrO rioGyca U NOAFOTOBKA ero K HabaioJeHusMm.
3Be3nnuiél raobyc npencrasasier coboli momesan HebecHol cdephl H
TpelHa3HaueH IJiss DPHGJIHXKEHHOTO pelleHHsl HeKOTOPHIX 3a1ad Mope-
XOIHON acCTPOHOMHH, CBSI3aHHBIX C HAGJIOACHHAMHY 3Be3J H IJIaHeT.

O6muii BUA M OCHOBHBIE YacTH OTeyeCTBEHHOro rJjofyca MapKH
«30'» nmokasanwl Ha puc. 46.

IlyctoTenas chepa raofyca u3roToBJeHa M3 miaacTtmaccel. Ha nee
HakJieeHa KapTa 3Be3/HOro Heb6a AJa Hab/mofartensi, CMOTPSIIEro Ha
chepy cuapyxu. [TosTomy u3obpaxkeHus co3Be3nuii o6paTHE JeACTBH-
TEJBHBIM.

Cdepa raobyca MoKeT BpaulaTbCsl BOKPYT ABYX TOUEK, n3obpaxkaro-
UIHX TOJIOCH MHpA, MPHUYEM 110J10¢ Py onpenedisieTcsi 0 pacnofoKeH-
Hoit psiaom ¢ HuM [ToaspHoii 2sezne (Polaris).

TOHKHMH JIHHUSIMH OT NoJiocoB yepes 15° (1%) nanecennl HeGecHEBIe
Mmepuauansl. [TocepenuHe rjofyca IPOXOAMT MOKA3aHHBIH JBOHHOM
JuHKel peGecHBIE 3KBATOp ¢ JeJieHHSIMH — IpaiycHBIMH (apabckue
uMdpo) M YacOBHIMH (pHMCKHe UMGDH). DTH desieHHs CJyxKaT AJs yc-
TAHOBKHM MECTHOI'0 3BE3JHOTO0 BpPEMEHH Sm HJM TNPAMOTO BOCXOXKJe-
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A

Hua a. Hauamo cuera aesieHH# k-
Batopa — touka OBHa, 0003HaueH-
Has uudpamu 360° (XXIV).

[Mon yraom 23°27" x nefecnomy
5KBATOPY pAacnosioxeHa 3KJHUNTHKA,
HaHeCeHHasl TakxKe JABONHON JHUHHER
H HMelollas TpanycHble JeJeHus.

Mepuanansl TOYeK 3KBaTOpa
360—180° (Tax Ha3bIBaeMBIil KOIIOD
paBHOAeHCTBHH) u 270—90° (kom10p
COJIHUECTOSAHUA) 0603HAUeHbl JBOH-
CTBEHHBIMH JIUHHSAMH ¥ HMEIOT rpa-
JLyCHbIE JeJIeHHd.

[TapaanensHo >KBaTOpy uepes
10° HaneceHn! HeOeCHBIE TAPAJLICIH.

Bokpyr noJaiwocoB Mmupa cdepy
rao6yca OXBaThiBaeT MeTaJjjuyec-
Koe KOJbI10, n3obpazxaioiiee MepH-
JluaH HabJogaTens ¢ rpasyCHEIMHU
pejenusimp 0—90°, HaHeCEHHBIMH OT
IKBaTOpa k MOJIOCAM MHPA.

Mepuauan HabJonartenst

Puc. 46. 3esanstit raobyc: BCTABJsIeTCST B APyroe KOJoIO,
e ommnpazonTalbHoe  KOTOHOI  yyelollee BBIPE3L!, 0003HAUCHHEIE
H306paXKeHHC 3KBATOPA; 5 -— KPECTOBHHA Bep- GYKBaMH N u S, KOTOpOE pacroJia-
THKAJOB, 6 — MSChHe kKapadAallil, 7 — kpolil- v
Xa; 8 — WHIAEKC YKazaTedb, 9 — HsoBpashenne raeTcd Ha FODH30HTaﬂbHOH HOBCPX'
IKJIHNTUAKH, 10~c¢31))epa raoGyca; 11 — sluK- HOCTH fAIIHKA U H306pax<aeT HUCTHUH-

YTaAD o o
HBbll TOpU3OHT, pa3jieficHHBI B YeT-
BEPTHOM cCHUeTe.

CBepxy Ha KOJIBLO IOPH30HTA HAJEBAETCs CheMHAss MeTaslJHYecKast
KPECTOBHHA BEPTHKAJOB, PACIOJNOKEHHBX 1o yrjaom 90°, ¢ rpanycHbI-
My jeneHusaMH oT O no 90°, HaHeceHHBIMH OT TrOpH30HTa BBepX. Touka
nepeceyeHHst BEPTHKAJIOB AaeT 3eHUT HaAOJI0AaTeN 51, OTMEUeHHBIH cBep-
Xy HeGOMbLINM HIapHKOM. [lJ51 yCTAHOBKH BEJMUMHB! A Ha BEPTHKAJH
HaJieBaeTCd 3aXKHMHOI HHAEKC

Ha nosepxnocTs rso6yca naneceHbl 1M0Ji0xKeHHs okoJo 170 HawGo-
Jee sSpKHMX 3Be3] HJsl ollpeiesieHHOH 3MOXH; B TeueHue 20—30 jgeT u3-
MEHEHHEM KOODJHHAT BCJAEACTBHE MPEHECCHH MOKHO npenebOpeub. He-
JaJeKo oT TouYkH Py nomeuiena TabJHuKa YCJOBHAIX 3HAKOB, TMOKAa2bl-
BAIOILHX SIPKOCTh 3Be3I.

Ha rnoGycax «3T'» cTapslx BEIIYCKOB cO3Be31Hs1 0603HAUEHDl JATHH-
CKHMH HaHMEROBaHHUSIMM, a 3Be3/Ibl Ha HUX — GYKBaMU Tpeueckero ad-
¢aButa a, B, vy ¥ T. A. Ha HoBBIX Mogeasnix «3[» co3pe3aus 0GO3HAUEHBI
PYCCKMMH HaMMeHOBaHusIMHU. 1151 1iepeBojia JaTHHCKHUX IIanMeLoBaHuil
B pycckue npuMensior tabiauuy MAE (Braazabiw).

Tak kak nuadetst Jlyna u CoJiHle BeJefcTBHE COOCTBENHOTO ABH-
JKEHHsT H3MEHSAIOT CBOH KOOPAHHATH, Ha TJobyce OHH He 0603HayCHH
H JOJXHBl HAHOCHUThCA MATKHM KapaHRALIOM, HMEIOIHUMCA B KOMII-
JIeKTE.
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Codepa raobyca yLepKHB2eTCs B HEIOJBHIKHOM MOJOXKEHHH Tpe-
HHEM O JEPEBSIHHYIO NOAYINKY C NPYKHUHON BHYTPH ALIUKA.

TMonoskenue nebecHoit cgeprbl CO BCEMHU CBETHIAMH Ha HeH 3aBHCHUT
OT WHPOTH MecTa HabgaoxaTeds u MoMeHTa BpeMeHH. [Toatomy riobyc
nepej pellieHHeM 3a1a4 HAAO YCTAHOBHTh IO LIHPOTE Q¢ U 3BE3THOMY
MECTHOMY BpeMeHH S (t){), a HHOTJa — TOJbKO N0 LIHDOTe.

YcranoBka rao0yca no wupore. [loBopoTOM KOJbBIA MEpHJHAHA HA-
610/1aTe s YCTAHABJIWBAKIOT MOBBILEHHBI IOJIOC Hal OAHOHMEHHON
TOYKOI TOPH30HTA Ha BeJHUHHY yraa fi=¢. Tak Kak [leseHus Mepuaua-
Ha Habuiofartens ryaobyca «3I» HaHeceHH OT 2KBaTOpa, OTCYET Ha AY-
Teé y JHMHHUH TOPH30HTa HoJxKeH paBHaTbes 90°—¢@. Utobn n3be:xaTh
omubOK NpH YCTAHOBKE, HAaJO IIOCTABHTh NIOJIOC HA BHICOTY, PABHYIO
Qc, BEIS CUET rpajycoB OT IIOAIOCA, & 3aTeM IPOBEPHThb OTCUET Yy rOpH-
30HTA, KOTOPBIHA f0/keH paBHATbCA 90°—aqe.

YcraHoBka raofyca no 3BE€3HOMY MEeCTHOMY BpeMeHHM. PaccunThi-

Batot T',=T, = A0%, u no MAE HaxomaT Ha 3TOT MOMEHT t}g (Srp)s

nocJle 4ero OmnpejensioT Q/=t¥ + 3L u oxpyrasor mo 0,5°. 3arem

NoBopaunBaoT chepy raobyca Tax, uTOGH MOJ CEepPeAMHOA KOJblia Me-
puiuaHa HaG/ioAaTe sl HA MOJYAEHHOH ero 4actu GblJI OTCYET LIKAJIBI

3KBaTOpa, paBHBIH HalAeHHOMY 3HAUEHHIO tn\d/.TaK KaK KOJIbLO HMeeT
TOJILUHY NpuMepHo B 2° TO K OUU(POBAHHOMY €ro Cpesy cjaeayer
TIOJBOAMTL OTCYET SKBaTOpa Ha 1° MeHblIe PACCUHTAHHOTO t}{. [loc-

Jie yCTaHOBKH t;/ HaJo NMPOBEpPUTh, He CABHHYJCHA JH MEpHAHAH Ha-
6.101aTe/1sl ¥ He H3MEHHJIach JIH YyCTaHOBKA ¢.

IMpumep 40. YcraHoBuTL 3Be3AHBII r106yc MO IIHPOTE H 3BE3JHOMY BpPEMEHH
#ia 15 mapra 1981 r. B Tc=5720%; @.=29°10,0' N; A.=63°14,5" W.
Pewenue.

15/111 T, 5%20M .

+

501 T, | 940"
Y| 307°52,7

AN 5008

t)l{ 312°53,5/

Ay | 63 14,5

Y | 249°30,0'2249,5°

TlogHumaeMm cesepublil nosioc Mupa Py Ha 29° mag rtoukoit N, mposepsas 3aTeM
y ropusoHTta TouHHi orcueTr 90°—@=61° Ilocse 3TOro MOABOAMM K OLH(POBAHHO-
My cpesy MepuauaHa HaGmojaTenst oTcuerT Ha HIKaje sKsatopa 249,5°—1°=2485°
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Hanecenne Ha rao6yc naaner u Jlynol. [TockoJbKY HaBHralMONHbBIE
NJIaHeThl BBHAY KX COOCTBEHHOrO ABHIKEHUs Ha rio6yce He 000O3HAUEHBI,
NPHXOAUTCH HAHOCHTH UX Nepefd HpeAnoJaraeMbiMK HaOJIOAEHHAMM Ha
MOBEPXHOCTL rjobyca. BeHepy pekoMeHiayeTcss HaHOCHTb OJWH pa3 B
Henemo, Mapc —pas B aBe Hepesu, lOmnurep, CaTypH — oHH pa3 B
Mmecsin.

Ilopsinok HaHeceHHS MIaHET TAKOB:

1. Bob6upawTt u3 MAE 3HaueHus a 4 6 niaHeTHl.

2. TloBopauyuBaioT cepy raobyca, NOIBOAA K OLHOPOBAHHOMY KaIO
MepuiHnaHa HaOaoAaTessl OTCYeT SKBATOPA, PaBHBIH o TJIAHETHL.

3. OTknaablBaOT NO Ayre MepuiHaHa HaG/I0faTe]s] BEJMUYHHY O
B CTOPOHY CeBEDHOTO HJIH IOXKHOFO TOJIOCOB MHPAa B 3aBUCHMOCTH OT
HaHMEHOBAHUA CKJQUeHHUS.

4. OTMeYaloT MOJIOKEHHE NJIAHETH TOYKOH CIEIHAJBLHEIM BOCKOBHIM
MJIH OOBIYHBIM MATKHM KapaHAalLOM H CTaBAT PSAAOM acTPOHOMHUECKHU
3HAK JAHHOTO CBETHJIA,

5. KOHTpOJ/Ib: HaHeceHHbIE MVIaHEeTHl JOJIKHbI PACIoJaraTbcsl HejaJgle-
KO OT SKJIHITHKH.

Ins nanecenus JIyHel Haj0 NpeBapHTEJBHO PACCYHTAThL €€ TpsSiMoe
BOCXOXJAeHHe, TaK Kak oHo B MAE ne npusoautcs. Ilopsangox padorn
31eCh TaKOB:

1. Bubupaior u3 MAE Ha Guuxafimuil neablit 4ac HabJIOACHHE
Trp Benwunus  £Y 1 £ .

2. PaccunrsiBawr o =t}{——tr% .
3. Hanocsar JIlyny Ha noBepxHOCTh rjiobyca Tak ke, Kak W ILJTaHETH.
3azaua HaHeceHHUs JIyHBl HA NPAKTHKE NPHUMEHSETCH CPABHHTENLHO

pelKo.

Mpumep 41. 31 asrycra 1981 r. B T.=18%45%; A.=13°07,0/ E. Hanectn na

3Be3quuil rao6yc Onurep u Jlyny.
Peuwienue.

3 VI To| 18"45™
Neg | 1

T | 17%5" = 18"

Y | 249°49,4°

D | 64332

o 21 ~ 50
¢y | 185°11, 18
3 2°45,1’ ~2,8°N
D)

Onurep (2+): a 2{_=190,8°z191°; aZF =3°33,5' ~3,5° 8.
IOnurep n Jlysa pacnosoxeHn BOAH3H SKAMOTHRM B pahone cospe3isa [leBH.

88



OnpenesneHue Ha3BAHHUSI HEONIO3HAHHOW 3Be3/isl WM miaaHeThl. Ecau
3pesja HabJiofanach B MPOCBe1ax MexAy obsakaMM, BecbMa TPYAHO
ono3Hath ee. Heo6x01uMOCTb O1103HAHUSL Hab/110aeMbIX 3B€3/1 BO3HHKA-
€T TakKxe, ecyi HabJ/104aTe b MaJOONLITEH H NJ0X0 3HAeT 3BE3LHOE He-
60. [TopAnoK pelieHus 3afa4yH CleAyOnHuH.

1. IloayuuB OTCYET CeKCTaHa OC 3Be3Jbl H OIpeJe]HB IO KOMIacy
ee neqenr KI1, samMeualor T, B CHEIMAIOT C KapThl Q¢ H Ac.

2. Paccunras T,=T.F ME , HaxomaT ¢ momomsio MAE
B =£Y £

3. YcranaBauBawT rjaodyc No mWUPOTe U 3BE3THOMY MECTHOMY Bpe-
MeHH,

4. TlepeBoast KII B MII 1 3ateM B a3UMyT 4e€TBEPTHOTO CYeTa.

5. ¥CTaHaBJMBAKOT HHAEKC BEPTUKaJa Ha H3MEPEeHHYIO BLICOTY — OC,
a caM BePTHKaJ — Ha BeJTHYHHY HaHJEHHOTO a3uMyTa.

6. IToa uHAeKcoM HA¥M BOJIM3H Hero HaXOAAT 3Be3ly, KoTopas 06o-
3HaueHa Ha rJjobyce mo ee Mecty B co3Be3guH. B Tabauue «CnHCOK
3Be3n» Bkjaaawnima MAE HaxofsT pycckoe Ha3BaHHe CO3Be3IMsA M NO-
PANKOBBIA HOMep 3Be3jibl. Ha HOBEIX robycax «3I» coapesaus 0603na-
YeHbl PYCCKUMHU HA3BaHUSIMH U HaJO TOJbKO HAHTH MOPAAKOBHIH HOMEp
33e316l B MAE.

7. Ecau moj MHAEKCOM HE OKameTCs 3BE3ABl, TO BO3MOMKEH MPOMax
B pelleHuH 3ajaun wiK Habaw/anacs naanera. [1pubankeHHO ono3HaTh
TUlaHEeTy MOXKHO N0 Tabauue «Buaumocts mianet» B Hauane MAE, on-
peleJiiB NpeABapUTeJabHO 1o T/100ycy, B palioHe Kakoro cO3Be3jiHsl Ha-
XOAMJIOCh HEONMO3HaHHOe CBeTHJ10. [[Jisi 6oslee TOUHOTO pelleHus CHHMa-
10T ¢ 4 & TOYKH TMOA HHAEGKCOM H B €KEAHEBHHIX TabJuHHaX HaXOZAT
JIaHeTy, HMEIOILYIO 3HAUEHHSI 3THX BeJWUYHH, OJnxkafiline K CHATHIM.
TlonsaTHo, 4TO ecJii MJiaHeTH Obili HaHeceHH Ha raobyc 3apaHee, AOMOJ-
HUTeNbHHX JeHCTBUH He Tpebyercs.

Mpumep 42. 7 uons 1981 r. B To=20750"; @==14°50,0" S; A.=131°16,9" W,
Ha6aonanu HeONO3HAHHOE CBETHJIO U NOJydHaM: oc=44°56", KI1=319° (AK= +2°).
OnpejenuTs Ha3BaHHE CBETHJA.

Peuenue.

7/VIL T | 20%50%
+
Ney, 9

gVIl T | 590
£ | 10038

A |12 32,1

tY | 13°35,9’

A | 131 16,9

£ | 242°19,0" & 242,5°
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YcraHOBHB TI106YC MO (¢ H i;/, craBuM Ha Beprukase 45° Ilepeseusss KIT u MII, h
nonydaeM Aq=NW 39°. CraBuM BepTHKaJ [0 TOMY a3uUMyTy H MO HHIEKCOM
HaxoauM ¥« BoJsonmaca (Apkryp).

[TosiyueHHe BBICOTHI U IlejleHra CBETHJIAa Ha JaHHOe BpeMs u noabop
3Be3/ AJs ONpe/e/ieHus MecTa — 3Ta 3ajlaua caMmas Ba:kHasi 1 HanboJee
yacTo pelaemasi Ha 3Be3gHoM riobyce. Hlopsizox padoTsL

1. CHHMaIOT ¢ KapTsl ¢¢ U Ac HA NpeAroJsaraeMblii MOMEHT HabJ10-
AeHull T¢, KOTOpblHl 06BUHO BHIOUPAIOT Ha NMepPHOJA HABUrallHOHHBIX CY-
mepek, naxouar 71 ,=T 3 Nk .

2. PaccuurniBalor Z}{/——— :b/ EaL .

3. ¥Ycramasaupalor rjaobyc no 9. 4 t}{.

4. CTaBAT KPecTOBHHY Tak, uTo0bl oLMGbPOBAHHLI Kpal BepTHKala
NPOXOINJ uepe3 BhiOpaHHoe AJadA HaOaw0AeHUff CBETUJO, U CHUMAWOT 7
H A 3Be31B HJH IJAHETHI,

5. Jlais ompejiesleHUsT Mecia o ABYM CBeTHJaM MOAGHPAIOT BTOPYIO
3B€3AY WJIH IIAHETY Y COCeJHEro BepTHKasia (pasHoCTb a3uMYTOB TPH-
mepHO 90°). CoOTBeTCTBEHHO AN ONpejieNieHus IO TPEM CBETHJIAM pas-
HOCTb a3UMYTOB J0J>KHA ObITL Osn3Koll K 120° mo wernipem —k 180°
B Kaxk/0# nape uan no 90° — Mexk1y COCeIHUMH 3BE3/1aMHu.

[Toxpo6Ho Bonmpoc o BeIGOpe CBETHJ [Jisl ONpejeJieHus] MecTa pac-
cMmorpel 8 § 58.

Mpumep 43. 17 masn 1981 r. B To=4"15"; @.==44°44" N; A.=168°28,0' E Oun-
pelesuTh BHICOTY M Komnacuelfi mesenr Mapca wu 3sesanl Jy66e (a Bosaswoit Mea-

Be[HIH) H NOZ0OpaTh elle jiBe 3Be3nnl AJAs onpejesenns Mecra (AK= —I1°),
Pewenue.
L1V Te 4% 15"
Neg It

16/V T | [17315™
£V | 129°19,0

At | 345.6

tY 183°04.,6°

+
Ae | 168 28,0

Y | 301°32,6'~301,5°

2. 16/V Trp=17%, puibupaeM o ,=43,7° 1 8 , 16°24,1’~ 16,4° N.

d d

3. YcraHaB/iHBaeM riao6yc no Q¢ 1 ¢ ¢c 4 t;/px cuuMaeM ais Mapca A= 3% A=
=NE 70° wau KIl=71° (—1°); ans [Hy66e h=~22°; Ax~NW20°=340° uau
KII=341°(—1).

4, Tlon6upaeM elile JBe AOCTATOUHO SIPKHE 3BE3Abl NOJ YrJoM, OauskuM K 90°,
K Mapcy u Ly66e:

8 Tleraca {Ceat) h=~36° A~ SE 25°=155° uan KII=156°(—1°);

o Jlupe (Bera) h=72°, A~ SW 80°=260° umu KIT=261°(—1°).
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lnaesa 10

CeKcraH

§ 35. MpuHUMN ycTpoKMcTBA HAaBMraLMOHHOIO CEKCTaHa

Jast pemieHns GoJLIIKHCTEA 2a7ay MOPEXOJHOH aCTPOHOMHUM H AJA
HEKOTOPDLIX UeJel HaBUralluu TpedyeTcs U3MepsTh YL MeXAY pa3JjHd-
HBIMH TpeAMeTaMH, Tak Kak C)AHO MOYTH BCerda HCNLITLIBaeT Kauky,
Ha MOpe He/b3d IpHMEHSATh GeperoBBHIE YIJIOMEPHbIE IPHOOPH, KOTOPEIE
YCTaHaBJHUBAIOT Ha HENOABHIKHOM TOPHM3OHTAJbLHOM OCHOBaHHMH. IToaTo-
My, HayuHast ¢ XVIII B., B Mopen/iaBaHiu UCIOAb3YIOT OCOOBIH yraoMep-
HBIH MHCTPYMEHT, OCHOBAHHBIH Ha 33KOHAX OTPaXKEHHs CBeTHJIA 4 [O-
3BOJISIIOILNH (QHUKCHPOBATL M3MEpsIeMBblll YroJ «C pyku» 6e3 yCTaHOBKH
Ha HEMOJBH:KHOM OCHOBaHMHM. DTOT MHCTPYMEHT  TNOJYYHJ Ha3BaHHe
cexcrana (OT JATMHCKOTO cjoBa sextans —iuecTas yacTb), TaK Kak

1
UMeJ yTIOMEPHYIO IYTY OKOJIO —— OKPYIKHOCTH.

Ilpurumnpaapnas cxeMa CehCTaHa INpHBedeHa Ha puc. 47. Ilycts
TpebyeTcss MU3MEPHUTh YTOJ MexAy HalpaBJeHHSMH OT ropu3oHTa [
M OT CBeTHJa S, ecsn rya3 HaluonaTesss pacnosoxed B Touke O.

YcTaHoBUM Ha nyTH Jjyua 'O HeNoJBHIKHOE 3€pKaJsio A, NJIOCKOCTh
KOTOPOro TEepleHAMKYJAspHA  NJOCKOCTH PHCYHKA, a 3epKaJjpHas
CcTOpoHa obpalnieHa B CTOPOHY Iiasa Hadawiaarens. Ecaun caenarts nodo-
BHHY IIOBEPXHOCTH 3TOTO 3epkasa HPO3payHOH, TO AyY OT TOPH3OHTA
CcBOOOAHO TomajeT B rsas Habmwonartesas (ero, nyTb o603HaueH OgMHAp-
HO# crpenkoit). CaefoBaTes sHO, HAOMIOAATENb YBUAUT 10 HATIPABJIEHHIO
OA wusobpaxenue ropusonra [,
KOTOpOe Ha3hBaeTcst IpPSIMOBH-
LUMBIM,

B Touke B pacmosiokum
Apyroe 3epkaJjo, Kotopoe obpa-
HIEHO OTpazkawuield MNoBepxHo-
CTBIO K CBETHJY S H MOXKeT Bpa-
1aThCsl BOKPYT OCH, NEPHEHIHUKY-
JSIPHOH MIOCKOCTH pucyHka. Ilo-
BODauyHBasl 3TO 3epPKaJo, MOXKHO
JOOHTBCSE TAKOTO €ro MOJNOKEeHH,
KOrja Jiyd oT cBeTwjaa S (1BO#H-
HBEle CTpeJsIKH), OTPa3UBIIUCH MO/
YIJIOM f OT IOJBHKHOTO 3epKaJa
B, zatem -—nox yraom o oT He-
TIOABHIKHOrO 3€pKaJa A, Takxe Puc. 47. Cxema ycTpoiicTBa CeKCTaHa
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Prc. 48. OcHOBHHE 9aCTH CEKCTaHa
CHO-M:
1 — Majoe 8sepKano; 2 — PeryiAupoBOUHbie BHHTH
MaJore sepkana; J— CBeTOOHABTPH GOABLIIOro
sepkaga; 4 — Goablioe 3epKano; & — DEryaupo-
BOYHbII BHMHT GOJBILOrO 3epkana; 6 -— Tpy6a,
7 — pama; 8 — JauM6; 9 — Jyna-oCBETHTEJNb;
10 — cronopuoe ycrpofictBo; I — orcyerHh#t Ga-
paGan, 12 — pykoaTka; 13 — HoXka; [4— cBero-

onadel 8 1443 HalJOxaTeqd.
Tenepr HabawaaTenb YBUAUT B
oTpaxaloulell MoJOBHHE 3epKaJia
A no nanpasaenuio OA nBaxabt
oTpaxeHHoe wusolbpaxkenue cae-
tusna S. [Ipyrumu caoBamu, H30-
6paKeHHs] TOPH30HTA H CBETHJA
COBMECTSITCA TI0 HampaBJeHHio
OA. OueBHJHO, TaKoe TOJIOXKe-
HHEe 3epKaJsia OyIeT B e AMHCTHEeH-
HOM cayudae. [lpm 3ToM yroa
MeXAY IJIOCKOCTAMH 3epKana 6y-
JeT paBeH o.

MoxXHO f0Ka3aTh, UTO Telleph
HMeeT MeCTO COOTHOIIeHHe

h =20, (35)
3HayuT, NI3MEPSAEMBIil YrOJ paBeH

JABORHOMY YrJy MeKAYy 3epKaJa-
MH TIpM VYCJIOBUU COBMeIUEHUS

JAOro 3epkaJnaa; 15 — anunafa -
rabTp JByX  H300pakeHHil mpeame-

TOB — IPAMOBHAHMOrO (rOpPH30H-
Ta) ¥ JABaXKAB OTPaXKEHHOrO
(cBetnya).

Takum o6pa3oM, BMecCTO Hu3-
MepeHHs yraa A Temepb MOKHO
u3MepATh yroa . Jas cestus
BEJIMYMH 3TOTO YIja CJAYKHUT yr-
JoMepHas Ayra, uMewuias HeHTp
B TOuKe B W Ha3BaHHas AUMOOM.
Tlonsuxuoe 3epxajo B HasbiBa-
ercsd 60abuLUM M YKPEILISETCA Ha
auneiine BM — aaudade, Koropast MOXKET BpallaTbcs BOKPYT TOYKH B.
B HuxHell yacTH anujgana uMmeer undexc, T. e, ykasatear M. IIas yao6-
cTBa HAGNIONEHHS MPOU3BOAAT OOBIUHO uepes 3pureasHyto Tpyby D.
Henoasuxunoe sepkaso A Ha3pBaeTCss MaAAbiM.

Yroq @ MOXKHO U3MepsiTh MO Ayre _ JumM0a, eCJ¥ TPOBECTH JIHHHIO
BO°||AC. Torza yrasl @ paBHbI Kak Hakpect Jexauue 1 WM = .

13 dopmyanl A=2» MOHATHO, YTO HYJEBOE IIOJIOKEHHE aJHAajbl,
cooTBeTcTByWOHee A=0, OyzeT npu w=1_0° T. e. IpU NapanneJbLHOM pac-
NOJIOXeHHH 3epKanl IDTo AejeHHe oTMeueHO Ha auMbe uudpoit 0° u Ha-
2BAHO HYALRYHKTOM AeJeHul aumba,

BseBo oT HyJIeBOTO Je/IeHHS] HAHOCST NOJYrpafycHble AejeHus, o6o-
3HayeHHble KaK lieJble IPaaychl, YTO NO3BOJSET CHUMAThL N0 HHAeKcYy M
¢ aumM6a yABOGHHBIH Yro/l @ HJH CPa3y BeJHYHHY H3MepsieMoro yraa h.
Ha npaxtuxe 3T0 MOeT OBTb BBHICOTA CBeTHJA, BEePTHKAJLHBIN yroJ
HJIH FOPU3OHTAJIBHBIA yroJ MeXAy 3eMHBIMHU IIpeAMeTaMH.

Ecan Gosbioe 3epkasno B pacnosoxurcs mo JuHuH BA u ayu cse-
Ta OT CBETH/JA CKOJB3UT HO IIOBEPXHOCTH 3TOr0 3e€pKaJa, nonajas ele
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B TOUKY A, O6YAET NoJy4yeH MaKCHMaJbHbIH YroJ, KOTOPHIH MOMXKHO H3Me-
PHTb CEKCTAaHOM Amax=2a, AJ OTeuecTBeHHHX — cekcTaHoM CHO—M
(cexcTaH HaBHTaHHOHHBIH MOJEDHH3HPOBAHHKEH) NpH a=70°— Amax=
=140° a npu a="60"—hpax=120°.

O6wui Bua cexcrana CHO—M u HauMeHOBaHHe ero yacreil noka-
3aHB Ha pHc. 48, a o0l BH 60osee HOBOTO COBETCKOTO CEKCTaHa
CHO—T (cexcran HaBHTalHOHHBIH, C OCBETHUTEJIEM — TPOMHYECKHUH) —
Ha puc. 49. Cekcrau CHO-—M wumeer oany T1pyby, a cekcram
CHO—T — pBe 3putenbHble TPYOHl AJsi JHEBHLIX H HOUHBIX HadJio-
IeHHH.

B kxoMmieKT ceKCTaHOB
BXOIAT  peryJHpOBOYHBIA
TOPLIEBOA  KJIOW, YTIJbHH-
KH -— RMONTPH HJis BHIBED-
KH, OTBEpPTKAa, TEeMHbIe OKY-
JApHl IJIs 3pHTENBHOH TPY-
6B, MacJeHKa C OCOOHIM
MacJiOM, HIETOYKA H TeXHH-
yecknh opmyasp.

Ha cymax Bcrpeuatotcs
TaKe ceKCTaHBl MHOCTpaH-
HBIX Mapok: KesbBHHA,
Xsbwo3a, Ilnara, YEB u np.
OHn, KakK NpaBHJIO, JHIUb
HEe3HAYHTENbHO OTIHYAIOTCS

OT COBETCKHX CeKCTaHOB <« e ’,
KOHCTPYKHHEeA HEKOTODhIX I 0 W 7
JeTaJnielt, U TO3TOMY OCBO- \ : '@[””'””'”“‘ Ny
HTb HX Ha I[pPaKTHKE He- : > = (@

TPYARHO.

Y Bcex CeKCTaHOB rpa-
LyChl H3MepsieMOro yria no-
Ka3biBaloTca HHAEKCOM
anujanb; AJdda  oTcyeTa
MHUHYT YyrJa CcOBpeMeHHble
CEKCTAHB! HMEIOT OTCYETHbLL
6apaban c HHAEKCOM {CM,
puc. 48, 11), npuuem necs-
Thie JOJH MHHYT CHHUMawT ..
«Ha rJya3s. Hekoropoie 06-
pasubl HHOCTPAHHBIX CEK-
CTaHOB HMEIOT OTCUETHOe
YCTPONCTBO B BHJE BepHbe-
pa-— njaacTHHKH, pasjieseH-
HOH Ha omnpelesIeHHOE KOJIH-
YEeCTBO AeJieHHH.

HaunGospiuue TpyaHceTn
IpH nepBOHAYaJbHOM OC-
BOE€HHH CEeKCTaHa BO3HHKa- Puc. 50. TIpumepsl OTCUETOB ceKCTaHa

{1 i /\\
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2D



10T BO B3ATHH OTCUYETOB, KOTOpBIE pacnosarawTtcs BOJH3H OT I1eJ0ro Ko-
JIHUecTBa IpajfycoB Ha JanMbe H, cleJoBaTeNbHO, HeJaleKo OT HYJeBO-
10 AeJeHus MUHYT Ha 6apalaHe.

B nogo6ueix cayvasia 114,10 MMETh B BHAY, 4TO ecJaH Hufexc Gapaba-
Hd He J0IueJ A0 HYJsl MHHYT, T. €. pacnoJsOKeH BLille Hero, 3HauuT HH-
JlehC anuAajbl He NepeiLes clle rpaHullbl npeaslayumero rpaayca. Ha-
npumep, Ha puc. 50, a oc=44°58,6".

3T1H 0coOEHHOCTH HEOOXOAMMO YYHTBIBATH M DU B3ATHH OTCHETOB,
pacnonoALeHHLX BOIK3N HysaeBoro JedseHust nuMmba. Hano moMHNTE, 4TO
JeJieHust BJAeBO OT HyJs AumMOa npeBblaloT 360°, a BpaBo — He L0XO-
A8T 10 360°.

Tak, va puc. 50, 6 uHAeKS aAuAaLLl PACIO0KkeH BOJIH3U HYJIA U OT-
cyeT nipesbiwaer 360° 1. e. 0c=360°01,6". Ha puc. 50, 6 ungerc anuna-
JbI He f1ox04uT g0 360°, mosromMy oc=2359°59,3".

Jenenns numoba n 6apadana cekctanoB CHO—M u CHO—T noxphl-
Thl €1ab0 CBETALIUMCSI COCTaBOM. Kpome TOro, ocBeTHTE/b, HNpeacTaB-
asolui cobofi MOBOPOTHYW Jymy ¢ OCOOBIM XHMHYECKHM COCTaBOM
BHYTpH, AaeT JONOJHHTENLHOE OCBeiieHHe MUHYTHOTO GapabaHa mocie
npejaBapuTenbiioro o6/ayueHisi cBeToM JamIibl, OCBETHTENb NPUMEHH-
€Tcsl A5 CHATHS OTCUE10B B TEMHOTE.

§ 36. MecTo Hyna Ha numbe u nNonpasKa MHAEKCca
CeKcTaHa

Hy.aeBoe zesenue suM6a ROJKHO COOTBETCTBOBATH NapaJieibHOMY
pacnojiomenuo sepkaJ, upu koropoMm =0 1 A=0. OgHako BcJaencT-
BHe oc/1a0J/IeHNHsT BUHTOB, KpensllHX MaJioe 3€epKajo, NOCTeNeHHO OT-
CYeT aJquAafbl, COOTBETCTBYIOUIHH Napa/iefbHOCTH 3epKaJj, CMellaeT-
€51 BIPaBO WJIM BJIEBO OT HYJIEBOrO AeseHus JguMoba.

Otcuer Ha JaumOe CEKCTaHA, COOTBETCTBYIOIIMEA B JAHHBIA MOMEHT
TapajjesbHOMY IOJIOXKEHHIO 3epKaJ, Ha3blBAeTCs MeCTOM HYAf HaA
Aumbe. OTCTOSTHAE MeCTa HYJS OT HYJLIYHKTa BHI3bIBaeT MOTPEIlHOCTS,
EOTOPYIO NDHXOAHTCS ONpEJe/siTh NpakTHYecKH. JIJI 3TOr0 MOXKHO
TNpOU3BOAHTE HalOJI0JEHNe OAHOrO MpeAMeTa, PaclojioxkeHHoro Ha Gec-
KOHEeUHO 00JIbIIOM DaccTOsiHuH oT HaGgonarenss (puc. 51). Ilpu yxa-
3aHHOM Ha DHCYHKe Xoje Jydell oT mpeiMeTa WJH cBeTHJa S Habaio-
JlaTeslb YBHAUT B TpyOe ABa COBMECTHBIINXCS H300parkeHUs NpeiMeTa:
npsamoBuauMoe — ayy SAO u aBaxaAw oTpaxeHHoe — ayu SBAO.

CaeToBbIe Jiyun 0T 6ECKOHEYHO YAAJIEHHOrO MpEeAMETa paclpocTpa-
HAITCS NapaseabHbIM TyYhoM, 3HAUHT HAKpecT Jexaluine yrao 2 u 1
pasubl. Otcioga noayuuM: 180°—2p=180"—2qa uau p=a.

Tak kKak paBHble YIJIB ¢ H f§ HO OTHOLIEHHIO K IJIOCKOCTSM 3epKaJi
¥ JUHUH AB Toxe HaKpecT JieXKailHe, MOXKHO CleJaTh BHIBOJ, UTO, COB-
MECTHB B 110Jie 3peHHUA ABa u3obparkeHus] 6€CKOHEUHO YAaNeHHOTO Npel-
MeTa, MBl YCTAHOBHM 3epKaJa CTPOro napaJesbHo Mexay coboit. Co-
OTBETCTBY IOLLHH OTcueT cexcrana My Byner mecTom HyJs Ha aumbe, oT
KOTOPOTO Haj0 OTCUUTHIBATHL BCEe M3MepsieMble yribl (Touka My pacmo-
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Puc 51 Habmonenue Geckoweuno ypa- Puc 52 TlompaBka HHAEKCAa M ee 3H2s
JICHHOTO TIpeAMeTra Kd TPH OTKJIOHEHHH MecTa HyJs BIpa-
B0 (a) u Baeso (6)

JIOJKE€HA BJIEBO OT HYJLIYHKTA, O BOOOIIEe OHA MOMET HAXOAUTHCH U B
IpaBoil CTOpPOHE).

Ecau e BMecTo cBeTusia HabmoAaTh KaKoH-1H60 3eMHOU mpeaMer,
pacnoJioKeHHbI He OeCKOHeYHO Aajeko, Jydd OT Hero He mnapas-
JICJIbHBL H TIPH COBMEUIEHHH JIBYX H300pa:kKeHHH TAKOro Mpeiamera 3ep-
Kajla TakzKe He PacnoJoxaTcd napaJjesnbHo. B 3ToM ciaydae nosjokeHue
HHJEeKCa aJujalbl, OT KOTOPOTO Hal0 OTCUUTHIBATL H3MEpsieMHH yroJ,
JIEKHT MpaBee MecTa HyJd Ha nuMbe, T. . Touku My, IlpakTHueckn aJas
cekcranoB CHO Bce npeamersl, Haxoisuiuecss fgajee | MHJIHM, MOXKHO
paccMaTpHBaTh KaK OeCKOHeuHo yjaJjeHHble (CBETH/a, BUAHMBIA IOPH-
30HT ). Cayuail 6JMH3KOrO NPSIMOBUAHMOrO NPeAMETa MOXKET BCTPETHTh-
cA ChOpee BCETO B HaBUTalluu IIPH U3MEPEHHH YIJIOB MekAYy OeperoBhl-
MH HpeJMETAMH.

Tanum o6pa3oMm, B MOpex0oaHOH acTDOHOMHM IIOYTH BCerjaa HMVeT
Jiesio ¢ GeCKOHEUHO yAaJeHHBIMH npejMeTaMu. Pa3sHOCTb MEXKAY HYJh-
nyHKTOoM 0° 1 MecToM HyJsq Ha auMbe (cM. puc. 51) HaseiBalOT nonpas-
Kol undekca t, a OTCUET CEeKCTaHa, COOTBETCTBYIOLIMHA MeCTy HYJs Ha
JUMGe, — OTCHETOM UHOEeKCa Of.

W3 puc. 52 HETPY/AHO BHIBECTH 3aBHCHMOCTh JJIsl OTpEJe/IeHUsl BeJH-
YHHBL ¥ 3HAKa TOoNpaBku uHTekca. [lycth 0°— HyabnyHKT, M — Kako#-
TO OTCUET W3MEPeHHOTo yrJa, B3aTwil 1o JuM6y, My" — BO3MOKHOE OT-
KJOHEHHe MecTa HyJs BupaBo (puc. 52, a) n My” — oTkaoHenue mec-
Ta HyJs BJeBo (puc. 52, 6). Toraa noJsyuuwm 3HaueHue H3MepsieMOro
yraa pas nepsoro caydas: wO0°M -+ 0°My" u aas BToporo: wO°M—
—u0°M,y”.

Taxum o6pasoM, nompaBka HHAEKCA TNOJOXKHTENbHA, €CJIH HHAEKC
aJufajbl pacrnosoxieH BIPABO OT 3aBOJACKOTO Hysad (CM. pHC. 52, a u
50, 8), u oTpuiaTesnLHa — ecAH BJaeBc (cMm. puc. 52, 6 u 50, 6).

Cuurad, yro aejende 0° paBnosnauno 360°, MOHO MOJYUHTH HOP-
MyJy AJs onpelesicEus MONPaBKH HHAEkCA:

i =360° — oi. (36>

[IpaBuao 3HaxoB W3 3TOTO BhHIpa)KeHHsl BLITeKaeT aJjre(paHyecKu:
NONpaBKa MHAEKCA HMEEeT 3HaK «-», ecaH of MeHbiue 360°, uiu 3HaK
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Puc 53 OnpegpeneHue NOnpaBKH HHAEKCa MO
sBe3le (a), mo ropusoHry (6) u mo 6aM3KO-
My npeaMety (e)

UE,*U[’Z
=0
2

Puc 54 Onpenenetine MONpaBKX HHAEKCa I10
Conuuy

96

«—>, ecan of Goabuie 360°.
Oanako Bo usbexkaHue Mmyra-
HULIBI [OJIe3HO TMOMHHTb H
npHUBeJeHHOe BEHIINE MPABHJIO
O pAacnoJIOKEHHH  HHABKCA
anuaajbl BIPAaBO HJH BJEBO
OT HYJbNYHKTA.

Tak kKak MecToO HyJAS Ha
auMbe He OCTaeTCHd MOCTOSIH-
HBIM, AJ8 KaXIAHX HabJawone-
HHUH C CeKCTaHOM HajJo ofipe-
JeJsITh BEJHYHHY IONPABKH
nHaekca. Ha npakruke npume-
HSTIOT HECKOJIBKO CHOCOBOB 0Ofl-
pelesieHHsl TONPaBKH HHAEKCA,
HO mepBOHAuaJbHAS NOATOTOB-
Ka K HabJoOJeHHAM Bcerjaa
oauHakosa. [lns atoro, ycra-
HOBHB Tpy6y Ha pPe3KOCThb MO
CBOEMY TJasy, a aJduiapy —
Ha otcueT okoJo 0°, TpeGyercst
COBMECTHUTb BpalieH#eM OfT-
cueTHoro GapabaHa JABaxIb
OTpaxeHHOe H NMPAMOBUAHUMOE
nsobpaxkenne Hab/l04aeMoOro
obbexkta, a jaaa CoJaHia —
ero kpaes. [Tocne 3Toro Mox-
HO CHUMaTb OTCUeT HHARKCa
oi no quMOy, KaKk O6blI0 yKa-
3aHO BBILIE.

Onpenenenue  nONPaBKH
HHJAEKCA N0 COBMELIEHHUIO U30-
OpaxeHuid. DTOT NMpHeM Hau-
60Jiee IPOCT B BBHIIOAHECHUH.
B nepuox cymeper coBMeria-
IOT, Bpalllasg OTCuUeTHHIH Oapa-
6aH, [BaxkAB OTpa}eHHoe
a300paKeHHe 3Be3ibl S; C
upamoBuauMbeiM S (puc.
53, a), 3aTeM CHHMAaT OT-
CUeT HHAEKCAa U ONpeaesioT
1=360°—o0i. [lueM Ty xe ole-
pPallHI0 MOXKHO MpOJesaTh Mo
JBYM H300paxeHUsM JHHHH
BUAUMOI'O TODH30HTA (pHC.
53, 6). Ecnn usmepsiercst yroJa
MeKay NpeiMeTaMH, U3 KOTOo-
TOPHIX XOTs Obl OLHH pPacHoJIO-
KeH 6Jnke 1 MHJH, MOMpaBKy



HHIEKCA ONPEAEJAOT COBMelleBueM IBYX u3o6paxenuit 1, n 11
6au3noro mpeameta (puc. 53, 8). B arom caywae cosmemaTb HAaJO
Haubo.ee OTUETJIMBO BUAMMYIO JHHHIO Ha [pejMeTe, NPUUYEM CEKCTaH
JepxaT BepTHKaJbHO, €CJA# 3Ta JIHHHS TOPH3OHTAJbHAE, U HaobOPOT.
Ha puc. 53, & nokaszano onpejie/eHde | MPH FOPHU3OHTAJNLHOM MOJIO.Ke-
HHUM CEKCTaHa.

Crnoco6H onpeae erus Munpaski HHAEKCA 110 JHHUM TOPU30HTA HJH
no 6JH3KOMY IpeAMeTy MeHee TOUHBI, YeM [0 CBETHIAM

Tipumep 44. Toayuunu no nabaio1eHuaM 3Be3bl 0:=360°02,4" Omnpeieauts i.
Perienue

i = 350° — 360°02,4" = — 2,4’

Onpejiesenye nonpaskn uHaekca mo HadmoneHusam ColHUA U KOHT-
poap HaOaopenuit {puc. 54). CopmecTuTh BUAUMble AHCKH ConHLA ¢ J10-
C1aTOHO! TOYHOCTHIO O'eHp TPYAHO. TlooToMy B naHHOM caydyae J00H-
BalQTCA NOOUEPEJHOre hacaHusl NPOTHBONOJIOXKHLEIX Kpaes uzobpaxe-
nuit Coanna. IMopsaack paboTHl TaKoB:

nepen O60JbIIHM U MaJblM 3epKajaMi HaKUALBAKOT CBETOQUALTPHE
Pa3HbBIx OTTEHKOB, NpeABApUTENbHO HaBeAs TpPyOy Ha pPe3KOCTb;

yCTaHaB/AHBAIOT aJHJAaAy OKOJO HYJeBOro AeseHus auMba H HABO-
ast tpydy Ha CoaHle;

CJIeTKa MOKAYMBas CEKCTAH BOKPYT OCH TPYOH!, 10OHBAIOTCS KacaHHUsA
KpaeB ABAXKAbl OTPAKEHHOTO S; H NPAMOBHAHUMOrO S u306pakedui,
CHHMasi 3aTeM 1o JuMOy ocCy;

PACCUHTHIBAIOT Pa3HOCTL DOJIbIIEr0 U MEHbIIEro OTCUETOB OC;—0Cg =

=4R 5 u cpaBHUBAIOT ee ¢ BLIOPAaHHEIM H3 MAE M yMHOXEHHBIM Ha

ueThlpe 3HaueHueM (4Rq)); ecam pasunua npesbuuaer =04, naGiio-

JEeHHUsI TOBTOPAIOTCS
0cq 4+ oc . . .
HAXONAT OC,p== —1—2—2=0L H Ompeeasior i=360"—oi.
10T cnocob Haubogee TOUCH, Tak KAK A4eT<BOBMONKHOCTb KOHTDPO-
ast. OnHako TpeGye1csi ONpeAeseHHbI HABHIK JIJisi PABHJBHOTO COBMe-
menus Haobpaxennd CosHua KpasMy.

Mpumep 45. 9 mapra 1981 r s onmpenesneHust nmonpaBkd wuHAeKca no CoJaHLy
nmoayunin oc;=2360°34,3" u oc,=2359°29,7". Onpenenurs ¢ ¢ KOHTPOJIEM

Konrpoas
R® = 0cy — 0cy == 1°04,6" == 64,6'. ITo MAE 4R® =64,4'. Ha6monenus
YAOBJIETBOPHTEbHELE
Pewenue.
720°04,0’
i ==360° — ——-2——— = 360° — 360°02,0" = —2,0’,

Tipumep 46, 21 urons 198! r. [Tomyummu ocy=359°15,6” u oce=360°19,6’. Onpe-
ACJHTDb ¢ C KOHTPOJEM
Kourpoas

4R® =1°04,3" =64,3'. lTo MAE 4R® =15,8" X4 =63,2". Passuna gocTura-
er 1,1, Habmonenuss a0 UOBTOPUTD.
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§ 37. ipyrMe norpeliHoCcTH CEKCTaHa, MX yUeT K YCTPaHeHKe.
OG6pauieHue ¢ CeKCTaHOM

HucrpymenTanbrbie HOTpeuIHOCTH CEKCTaHa M UX yueT. B mpouecce
H3rOTOBJICHHS A€TaIed CEKCTAHA H ero OKOHYaTesbHONl cOOpkhH BO3HH-
KawT NOTPELIHOCTH, KOTOPble HCCiaeAyIOTCs NpH J1a60paTOpPHEIX HCHBI-
TaBUsIX,

IKcyenTpucurer aaindadst— 3TO  HeCOBNAAeHLe ACHCTBUTENLHOME
OCH BpalleHls aMiiajibl ¢ TEOPeTHYECKHM LEHTPOM AYru juMmba. DKc-
HEHTPHCHTET BHI3bIBAET OUWINGKU B BeJWYMHAX, H3MEPEHHLIX CEKCTAHOM
yraoB. ¥ cexcranos CHO-T 2Fa norpeumirocts HesHaunTeabHa.

OQuubku nape3dku 3yb64arold peliku BO3HUKAIOT 34 CUET IOrPELIHO-
CTe#l B Hapesse IpajlycHBIX AcjeHuil 3ybuaToii pefiku auMba Ha 3aBO-
Iie, a Takxke NOABJASIOTCS B NPONECCe [JHTEJbHOH 3KCINAYaTalHHA OT
H3n0ca H noBpexaeHuii. ¥ cexcrtaroB CHO-M Brinycka ao 1965 r. ate
olnOKH MoryT jocturatbh 1-—1,5". Cekcraunl mapku VEB (I'IP), nme-
IoIlYecd Ha HEKOTOPHIX cyaax, U noeeie HHcTpyMeHTsl CHO-T o6aajaior
MEHBLUIMMH ONOKaMHi OT Hape3Ku 3y 04at0od peiikH.

OQuibxu OT RPUSHATUMHOCTL GOALWIOCO 3ePKAAQ TOABALIOTCH 3&
CYeT HEKOTOPOH HemapaJJiebHOCTH I'pareli (IJocKocTeil) sepkasga, Ko-
TOpas NPUBOAHT K HApYWeEHHI0 X0Aa CBeTOBbIX Jyueil. OOBUHO 3T
omubka ye npepsiaer 0,17

Kpome Toro, BCTpeuamTCs OUIHGRH  OT KAunosudnocru (Henapaa-
ACALHOCTU epamell) c8eTOPUALTPOB8, OT HAPE3KU U NOAONEHUSL TAHZEH-
YUAALHOZO BUHTQ U MEPT8bLil X00 OTCHeTHO20 6apaband, hOTOPHIH Npo-
SBJASETCH NMpH BpauleHun OapabaHa B pa3fuUHLIX HaNpaBJeHHUSIX —
BIIDABO H BJI€BO.

CoBMecTrass omubxa OT skCUEHTPUCHTETa, Hape3KH 3ybuaToii peii-
KH ¥ TIPUIMATHYHOCTH GOJILIIOTO 3epKaJja kOMIEHCHPYETCs MONpaBkoil,
npuBo1uMon B tadbauie «llonpasku oTcueToB» TexHuueckoro GopMyJs-
pa cexcrana (puc. 53). 3Ta Be THUMHA HA3bIBAETCA UHCTPYMEHTAALHOLE:
ronpagkow cexcrara (S) W BLIOHpPAeTCS U3 T STUILI B 3aBUCHMOCTH OT
U3MepeHHoro yrJia. Ha npakrnke oHa 00B'IHG ¢ 3beAHHSeTCA ¢ NONpaB-
KOU uuaexca (Ii+s).

Mpumep 47. Onpeenuts s, ecan oc=064°58,3" (cm pic 55)

Pewenue VintepmoauwpyeM Mexay nomnpaskamu na 60° (—0,48} m na 70°
(—0,52") Iloayuaem s== —0,5

Y cexcraiia CHO-T 3a cuet 60Jee yaauHoil 1 0 CTPYKHUH H JYIILEro
Kauyec1Ba H3TOTOBJEHHsT OIMGkH OT i1ape3ku 3yOuaToil peiikyu, oT vepT-
BOro xoja GapabaHa ¥ HEROTOPLIX JPYTUX (DARTOPOB MeHbIUE 1O BEJIH-
uyne, yem y cexcrana CHO-M

Hano oTMeTHTh, YTO MHOTHE HHCTPYMeHTAJbHble NOTPEIIHOCTH CEK-
c1aHoB CHO-M cuJit Bo U3MCHAIOTCA B NpoLecce 3KCIJIyaTannd, No3To-
My 4epe3s TPH Ioja NOoCJe HOMYYCHHAS HHCTPYMEHT IIPH 4acTOM ero ymno-
TpeGJaeHUH CJIeAyeT CAaBaTh Ha NPOBEPKY HAH OOMEHHBATL B HaBHUTALU-
OHHOIl KaMepe Ha HOBBIH. IHexoTopble HHOCTPAHHLIE CEKCTAHHl NG
atrectaty uMeloT s=0. OJEaKO 1 y HHX C TeUueHHeM BpPeMeHH MOIyT Io-
SIBUThCS HHCTPYMEHTaJbHble OHIMOKH, NOTOMY HX TOXKE HALO CAABaTh
Ha NpOBEPKY KazKable TPH roja.
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§ 4. 3asoackkz aaGopatopsbie HCnbiTaius npubéopa
Ilonpasru aomewemor
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Puc 55 IlompaBku OTCUETOB CeKCTaHA (MHCTPYMEHTAJbHAS IOrPENIHOCTD)

MorpeuiHoc1u ceKcTaHa, ycTpaHsieMble Ha cyiaHe. B mpomecce 3kc-
fIIyaTAlWK CEKCTaHa HAPYIIAKOTCS M0JI0KEHHs: HEKOTOPHIX ero aeraJdei,
KOTOpbIE NEPHOLHUECKH ONPeSe/IATCS H YCTPAHSIOTCs Ha CyAHE.

Yerpanenue HenepreHOUKYASPHOCTY GOAbUIOZO 3ePKAAL NAOCKOCTU
aumba. CHsi TpyOy, yCTaHABJIMBAKOT CEKCTaH TOPU3OHTANLHO. Asuaa-
Ay cTaBAT Ha oTcuyeT 40° M Ha auM6 nomeuialT ABa auonTpa I M 2—
onuH Ha oTcueT 5—10°, BTOpoil Ha orcuer 120—130°. Pacmonaras ruaa3s
I B paccrosiuun 30—40 cM (puc. 56), nabmogaoT B 60JbIIOM 3eprane
OTpameHHoe n300parkeHHe NPaBOro AHONTPa 2 M HENMOCPEACTBEHHO psi-
JIOM ¢ hpaev 3epKata —IpsIMOsuiuMoe u3obparxkeHnHe JE€BOro AHONTPA
1. TlepeaBuras rjia3, UIu INpaBblii AMONTP, AOOHUBAIOTCS COBMELICHHA
#u306pasennit AByX AnonTpos. [1pH Haiuuuu H3JIOMA UX BEPXHUX cpe-
30B NMOBOPAYUBAIOT TOPLUEBHIM KJKYOM § Pery/MpPOBOUHBIA BUHT H 10
COBII4/IeHUsI BEDXHHUX CPE30B.

Bo.iee rpy6o 5Ty NOrpelyHOCTb MOXKHO OOHApPYXKHTb H YCTPAHHTD,
Jeprha CexcTaH B pykax M HabJIcAas y npaBoro kpas 60JabuIoro sepka-
Jia u3o0paKenne BHyTpeHHe!l hpoMKH Jnmba. B cayuae obHapyeHus
3aMeTHOrO M3/10Ma NPOH3BOASAT TTOKa3aHHYI0 BblUle TOUHYIO MIPOBEPKY
# yCTPaHSIIOT U3J10M M300p aKenuii, T. €. BBBOAAT MOTPEIIHOCTD.

Yc1panenue HenepneHOUKYASPHOCTIL  MAA020 3epKAAQ  HAOCKOCTU
aumba (puc 57) Ity omepauHio NMPOU3BOAAT IIOC/IE YCTaHOBKH 60.1b-
iyoro sepnana. AJdujgaly CcraBAT Ha oTcueT, Gauskuil Kk 0°, u TpyOy
#aBOJAT Ha HesipKywo 3Be3ly Hin CoJHue (AJad Hero npeaBapHTEJbHO
HaJ0 LaKuHyTh cBeToQHALIpHl). Ecau aBamanl oTparxenHoe u3obpa-
XeHue S| wan Sy He pacrosaraeTcst Ha OHOH BepPTHKAaJH C NPSIMOBUIU-
MBIM S, To BpalleHHeM OTCueTHOro HapabaHa yCTaHABJIMBAKIT HX pPi-
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ZOM 1o ropusoHtaan S,"—S—S,’ u, HoBopayuBas KJO4OM OOKOBOH
perynupoOBOYHBIH BHHT MaJjoro 3epxkana 4 (cMm. puc. 56), cmewwraror
OBAXKAB OTPa)KeHHoe H3oOpaxeuwe pnpaso (S;”) wiau Baeso (Sg”) 1o
COBMNA/JeHNS N0 BEPTHKAJIH C NPSIMOBUAMMEIM. [IpH 3TOoM jABakAbl OTpa-
JKeHHOe u300paskeHHe MOKET NePEeMECTHTHCA HECKOJIbKO BbIILIE HJIM HH-
JKe NIPSMOBHJHMOrO, T. €. H3MEHHTCS NONPaBKa HHAEKCa, KOTOPYIO Ha-
J0 ONpeaeHTh 3aHORO.

Yienoenue nonpasku undexca cexcrana (puc. 58). B npuHnHnE
BeJIMYMHA TIONIPABKH HMHJEKCAa He MMeeT 3HayeHHs, BaXKHO JHIb 3HATh
ee nisi yuetTa. OfHAKO IAsT BBHIYNUCJAEHUH yaoOHee, uToOLl OHA He TIpe-
BHILIaNa 6—7".

st yMeHpIneHHA BeJIHYHHBI HaJ0 YCTAHOBHTh HHJAEKC anuAaibl Ha
0°, a unnexc 6apa6ana —Ha (' u HaBecTH TPyOy Ha GeCKOHEUHO VAa-
JeHHblfl npeaMer. [Ipamosuaumoe S 1 1BaX bl OTpaxkeHHoe Sy H3obpa-
skeHus1 OyAyT He coBHajaTh 1O ropusoHTasu. Bpamas ¢ nomouainio
TOPLEBOTO KJ/I0ua BepxHHMil BHHT 3epkana 3 (cM. puc. b6), Haxo nepe-
MECTHTb ABaXAB OTpaKeHHOe H306pa)KeHWe Ha OJHY TOPH3OHTANbL
¢ IpSIMOBHAUMBIM, T. €. B noJoxenne S;” (cm. puc. b8). Ilocae 3toro
Hano 00s3aTe/lbHO YCTPaHHTIbL HeNepHeHAHKYJASDHOCTb MAaJioro 3epKa-
na, 1efCTBYsi APYruM BuHTOM 4 (cM. puc. 56) Ha 3ToM 3epkaJje H ie-
peMeniasi H300pazKeHyusi NO TOPU3OHTAJHN — BIPaBO WJIH BJEBO, KakK
YKa3aHo BHIIIE.

OGpawmenue c cexcTanoM. HasurauMoHself  ceKCTaH — TOYHBIA,
TUIATEJBHO H3FOTOBJEHHBI! HHCTPYMEHT, IO3TOMY Halo TBepAO 3HATH
npaBuJa obpalieHNs C HAM.

CekcTaH XpaHsT B 3aKPBLITOM flllMKe, OH TpebyeT 6epe:kKHOro OTHO-
weHus1 U xopourero yxona. Ilpu6op Bano obeperats oT TOJIYKOB H yAa-
POB, OT BJIHAHMS CEIPOCTH H PE3KMX H3MEHEHHH TeMOeparyphl.

Paspemaercst 6paTh CEKCTaH TOJbKO 3a paMy u pyuky. Heqwss tpo-
rath najpllaMy ONTHUECKWe JeTasNH — 3epPKaJja, JHH3H, CBeTOOUILTDHL.

Puc. 56. Yerpanenue uemepmemamkyaspuo-  Puc. 57. YerpaHesne HenepresInKyJIsap-
cTH 00JbIIOrO 3epKaja CeKCTaHa IVIOCKO-  HOCTH MAJjioro 3epKada IJ0CKOCTH JIMM«
cTu aumba 6a
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B cayuae nonajaHus Ha CTeK-
JISHHBlE UYAaCTH CeKCTaHa Karesb
M0KA5A, OpHI3T HJHM IPH OTHOTEBA-
HUH OCTOPOXKHO TNPOTHPAIOT HX
yuCTOH  (pJlaHeseBOfl  TPSANOUKOM,
KoTopasi TpeiyCMOTpPeHa B KOMIi-
JIeKTE CeKCTaHa. 8/ Y= 8

3yGuaTyio peliky HepHOAHYECKH
OQUHLILAIOT KECTKOH BOJIOCSHOH IHET-
KOH M CcMa3biBaloT 0COOBIM MacjoM L
(uleTka H MacJeHKa TaKiKe BXOAAT
B KOMILJIEKT CEKCTaHa).

CeKCTaH MOZKHO CTaBUThb TOJBKO \-_/

Ha HOXKKH, ofecrieunBas ero ycToi-

YHBOCTb, UTO OCOGEHHO BAXKHO BO

BpeMsl Kauku. Puc. 58 VYmenbliieHne NONPABKU MHACK-
[Mepex ykaaaxoii npubopa B ca

SLIHK CJeiyeT I0CTaBHTb B Kpai-
Hee HUKHeES IOJIOKeHHe CBETO(GHIbTPHI, YJIOKHTb TPyOy B THE310 H
YCTaHOBHTL aiujaiy Ha oTcueT oxono 120° [lpu yxkaAajgKe CeKCTaH
HaJ0 JepAATb 32 YKOCHHBI PaMbl, TIpHYEM HEOOXOAMMO CHEAHTb, HTO-
OBl HOXKKH U PYKOSITKH HONAJNU B COOTBETCTBYIOIKE OTBEPCTHA.

3akpbiBas KPBILKY sIIIHKA CEKCTaHa, HeJb3f NpHIararh yCuuii:
[pY TPABUALHO YJIOKEHHOM CEKCTaHe KpHIUIKA MOJKHA 3aKphIBATHCS
CBOGO/LHO.

Ec/u ceKeTaH Noayuus MeXaHHyecKHe MOBPEeXKIeHHs, CaMoCToATe Nb-
HO YCTPaHsITh HX He pa3pelIaeTcs.

[Ipu mosyueHHH HOBOrO CeKCTaHa Haj0 NpPEeABAPHTE/IHHO MPOH3BEC-
TH TILATEJIbHBI BHELIHHII OCMOTp npubopa, MpPOBEPUTH CBOOOLHBIE X0/
BCeX yacTefl U MpHHALJIEIKHOCTEH.

Eciu cylllecTByeT BO3MOKHOCTb BblOOpa, KeJaTeJbHO NOJYUHTD
ceKCTaH ¢ He6GobILOi MONPaBKOH S.

«

§ 38. UamepeHHe YriioB U BbICOT CEKCTAHOM

UsMepenue YIJI0OB MeXAy 3€MHbBIMM NpeAMeTaMu. OTy ONepauHio
NPOK3BOMASAT NIPH ONpe/eJeHHH MecTa B HABHTallMH 10 ABYMS yIJlaM Hid
1O HeJIeHry H yIay.

JIaist M3MepeHHsA FOpPU3ONUTAIBHOTO YIIa CeKCTaH GepyT B JIEBYIO py-
Ky M pacnosaralor JHMO0OM B IJIOCKOCTH H3MEpsACMOro yrJja. Tpyby
cexcTala HABOJAT Ha GoJsee ciabo BUAMMBIH NPEAMET, OJIOXKUM, Ha Jie-
BB, 3aTeM, OCBOGOLHB CTOMOP, NEPeMelajoT ajuiany, noka p rnoje
3peHHsl He NOSIBHTCSI H300pazkenue [PaBoro npeamera, H BpallleHueM
OTCYeTHOro 6apabaua TOUHO COBMEILLAIOT MpPsIMOBHAMMBIL (seBuift) H
IBayKIbl OTPayKeHHsiil (IpaBblil) npeaMeTH.

EcJn Xyske BUCH NPaBbii MPeaMeT, MOXKHO pacrosOKHTh CCKCTaH
B JIeBOii pyKe BHHM3 2epkaJjaMy ¥ HanpasuTh TpyCy Ha npaBblil mpeiMer.
Ilasiee OABOAAT K IPaBOMY mpeaMeTy H3o0pazkenue JeBoro.
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Jnsi M3MepeHHs BePTHKAJIbHOrO yrjia HalpaBJsIoT CEKCTAH HA OCHO-
BaHue npeamera, pacnoJaras J11M0 BepTHKaJbHO, W, ABHras ajHiaay,
NOIBOIAT K OCHOBAHMIO ABAKABl OTpaxmeHHOe H306paxkeHue Bep»Hell
yacTd npeameTa. OObIUHO B TAKHUX CAVUasix HabaofaeMbMu 00be..TaMH
CAY’haT MashH, 3FanH, OTJEJbHEE BLICOKHE COOPYKEHHS, TOpPHI.

[Tpu usvepeHun yrJIoB MeKAY 3eMHBIMH NpeAMETaMH MOKHO BOOO-
L€ He MOJAL30BATHLCA 3puTedbyoli  TpyOou, TOrAa Ha NPsIMOBHIIH VMBI
NpeaneT HaBO AT MaJioe 3ephal

Honpaswry unaenca npu Haba0JeHnAX 6IH3KNX 3€MHBIX NPEIMETOB
Ha10 ONpelelnTh Takzie 110 6JH3k0MY NPTMOBUAUMOMY IDEAMETY.

HUsnepenne Boicet Coantia. OO6LMHO H3MEPSIIOT BHICOTY HHUMKHETO
rpag Coaxua (©) Han .uiuell BUAKUMOro ropusonta. Jas 3TOI0 Cek-
CTaH JpeiBapUTe.,ILHO TOTOBAT K HabJ/10eHHAM: yCTaHaBJIHBAKT acTpo-
HOMHYeCrYi0 TPYOyY iid Pe3hcCTh [0 CBOEMY TJ4a3y, IPOBepsioT, ec.TH
HEOOX01LIMO, OO AEHHE 3€PKa.l, OlIPEAeSAT NONPaBRY HHAerCa (3TO
MO/KHO CA€JaTh U nocJ1e HaOIW0ieHHUH) .

[Tocae onpeaenerus ¢ cBeT0GUILTPHI HEPES GOJILUIHM 3€PhagoM OC-
TaBJSIIOT, @ Nepefl MaJbiM 06hIUHO YOUPAIOT, HO MOYKHO M 3[1eChb OCTaBUTb
¢/1a0blil PUALTP, €CAH FOPHIOHT C.IMIIKOM SPOK 1AM HA HEM HMeITCs
cBeToBble 6/1HKH 0T COJIHILA.

Has rpyGoro npuseienusi uzobpax.enuss Condua K TOPU3OHTY TIpH-
MEHSIIOT HeCKOJALKO CIOCOOOB”

IIPH HYJEBOM OTCYeTe aJulajabl HaBoiAT TpyOy Ha rOPH3OHT, PacIo-
Jarasl CChCTaH NpHMEPHO B Beprukane CoJHla, 3aTeM MeJJEeHHO Hepe-
JABIITAIOT J1€BOA DPYKOH ajuiajny Bllepei, NJaBHO NMOKA4YMBasl CEKCTAH
BOKDYT OCH TPYyObl, UTOOH VBEJUYHTH O0XBAT 1e60CBOfa yepe3 0o/bLIOE
3ePKaJjo, U NPeKpailaioT ABU:KeHHe ajujalbl, Koraa CoJHLe MOsSABUTCS
B MoJle 3peHHUsl TPyObl, 0KOJIO TOPI30HTa;

HakUHYE nepeg o0OMMH 3€phajlaMH I'YCThle CBETOMUILTPHI, KaK APH
ONpeJIeJIEHHH |, yCTAHABAHBAIOT aJInAaay Ha 0° 1 HanpasJsioT TpyOy Ha
CoanHue. MeasneHHo onmyckaiT 7py0y, IABHrast OLHOBPEMEHHO BIepes
ajuaany, 4yToObl ABaMLE OTpaxkeHHoe u3obpaxkeHue CoJHLA OcTaBa-
JIOCh BCe BpeMs B moJe 3peHus Tpyonl. Korma Tpyba AocTHraer JIuHHH
ropu3oHTa, YOUPaIOT CBETOMUABTD Nepel MaJaBIM 3epKajoM;

YCTaHOBUB Ha JuMOe OTCUeT, paBHBI npu0an3uTenbHO BoicoTe CouH-
na (ompeaensieTcs Ha Iaa3s), HaBOJAT TPyOy Ha TOPH3OHT B BepTHKAaJje
Coqnua M, moKaunBas CeKCTal W crerxka ABHras TpyOy BJIEBO H BIPAaBo,
Haxo,11T nzoOpaxwenue CoJila.

[lpuseas usobdpakenue Comanua 1py6o K TOPU3OHTY, HAJO0 MOJYUHTb
10YHOE 3HaueHHe BhbiCOTHI, T. €. COBMeCTHTb H3oOparxenne xpast Cosdna
1 TOPH30HTA.

HauGomaee ya106HHM 11pH U3MepeHHH BLICOT COJHIIA SIBAACTCH «Me-
TOJ OXKHAAHHUA® Ha 3apaiee yCTaHOBJIEHHOM OTCYeTe CEKCTaHa.

Jlo noayaus, T. €. paHee MOVIeHTA BepaHell KyJbMHHAUUM, TUCK
ConHua BpauleHueM orcuetHoro 6apabaHa cjerka HaABHralOT Ha JH-
HHI0 TOPH30HTa — «YTaILTHBAIOT B MOpe», hakK H300pa)keHO Ha pHC.
59, a nyprtupom. [locae monyiHs, T. e. NO3/HEE MOMEHTa KYJbMHHA-
unn, Juck Co/iHna HEMHOrO He AOBOAAT A0 JHMHHU TOPH30HTa (NyHK-
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Puc. 59. Usumepenue puicor Cosnua 10 NOJYAHA (@) H mocie NOJYA-
ua (6)

THp Ha puc. 59, 6). [lpu srom Bceria Hajgo Bpamath 6apaban B ¢TO-
POHY YBeJHYEHHHA OTCUETOB.

3ateMm, ne Tporas Gapafan H TMPOJOJKAs NOKAYHBATE CEKCTaH BO-
KpPYyr ocH TpyObl, 4OKHAAlOTCs, Koria uzobpaykedne CoJaHIa KOCHeTCS
JIMHHK TOPH3OHTA (3alITPUXORAHHBI AMCK Ha puc. 59, a n 6), H B 5TOT
MOMEHT 3aMeyaloT loka3zalne xpoHomerpa Wjau uacos. duck Cosnna
Oyner 10 MOAyAHS «BHIXOAHTn H3 BOALI», a MOCJE TOJYIHS — <HATH
B BOAY» (ABOfiHbIE CTPesKH Ha pHC. 59, u i 6).

JJ1A NOBLILIEHHS] TOYHOCTH Wy T€M BLIBOAA CPETHETO 3HAUEHHS Halo
AJISl KawJOTo HabJoneHust uaMepsat Tpu—IsTh BbicoT CoJHIA, 3ave-
yasi MOMEHTR XpoHoMerpa

MoMeHTH M3MEDEHHS BLICOT MOMKHO 3aMeyaTh NO-pasHOMy (CM.
§ 29). Ecau Habawaarteans pafoTaeT ¢ HOVOIIHHKOM, TO TEpeR Kaca-
HueM kpas CoJHUAZ TFOPH3OHTA [0,1aCTCS KOMAHAA <«TOBCL!», a B MO-
MEHT KaCaHHsl — KOMaHAa «HGC.b» — AJs1 B3ATUS Txp Wi Tu.

Ilpu pabote onHoro Had0,1a1€.18 TPUMEHSIOT CIOCOD CUeTa CeKyHA
Ha CJIyX HJIH HaXKMMaJOT KHOMKY CEKYHAOMEPA B MOMeHT kacauus CoJH-
1a Kpasi 'OPH30HTa C NOCJAeAyIOUNM olpejesienneM Txp B pyGre (cu.
§ 29).

HenoTopble wTypMansl Ha NPakTHKE HE NPUMEHAIOT MeTOJ OXKHAa-
HHs, noABoAsA kpail incka CosHla K TOPU3OHTY M OJHOBPEMEHHO 3aVe-
Yas MOMEHT 110 CEKVHAOMEPY HJIH 1O XPOHOMETPY (IO KOMAH/IE II0VOII-

Huky). Onnaxo npuem oxufauus B ofiieM LaeT Gojiee TOYHBE Pe3yinb-
TaThl.

[Tpn usmepenun Beicor CoaHua M APYrHX CBETHJ HajJ0 CTPEMHThCS
pacmosararh CBETHJIO B MOMEHT KACAHHSI TOPH30HTA B LIEHTPE 1I0JA 3De-
HHs TpyORL.

Pagoras ¢ cekcranom CHO—T, mMoxHO OpuMeHATs HOUHYIO TpyGy,
Tak Kax oHa jgaeT GoJgee yaobiioe NpsiMoe n3o0pa KeHue,

Wamepenne Boicor Jlynbl. Buicotsl Jlynsl pekomenayerca H3mepsaThb
JHEeM HJIH B CyMepKH, TaK KaK HOublo 10X JIyHOIl o6pasyercs JOKHBIH
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TFOPU3OHT M BHJE TEMHLIX M CBeT.bIX nogoc. Jduem JIyHy ayuiie Hab.110-
Aatb cosMectho ¢ CoanueM okono kBaapatyp (By npuGausntesibHo

paBeHd 6—9 uau 21—24 cyT1}.

JueBHble uaMepennsi BLICOT JIyHB B NMPHILMIE TPOH3BOAAT TaK ke,
rak qaa Codanua. Her tonbko He0GXOAHUMOCTH MPUMEHATH CBETOPHUNLT-
pii, © K TOPH3OHTY IPHMBOANT TOT Kpail JIyHbl, KOTODPBIH Jyuule BHAEH
upu gaunoil ¢gase JIyHbl ¥ B 1aHHOI wWIHpoOTe.

Ipn cymepeunwrx nadawaenusix JIyHbl HHOrJA IOJE3HO HAKHHYTh
c;1a0ble cBeTOMUIBTPEL, YTOOK IJI0X0 BHAHMBIH TOPH3OHT He TEPANCS B
SIPKUX Jy4dax JIYHEL

Usmepenne Boicor 3Be3n m nuaHer. Ha6aozenus 3Be3l 00oMHO
LPON3BOASAT B NEPHOJ HABHIAUHOHHBIX cyMmepek., MOKHO H3MepATh BhHI-
COTBHI CBETHJ U B JIYHHBIC HOUM, IPHYEM B TaKHX CJyYasx HaLo n1oa0uparhb
CBETHJ/a, He CJINIKOM OJM3KHE K JIYHE Mo a3uMyTy, ocTeperasich «Jox-
HOTO TOPH3OHTA>.

Jlydiie puMeHATL HOUHYIO TPYOY, €cju OHa HMeeTcs B KOMMOJEKTe
cexcrana. [Tone speunst taxofi Tpy6el B 1,6—2 pasa iupe, ueM y JHeB-
HOH, BUAMMOCTh [OPH3OHTA YAyUILAETCs, ¥ Jerue HafiTd 3Be3fy Ha Hele.

[TpuMeHsioTCs TpU criocofa u3MepeHus BLICOT 3Be3 .

1. ¥YcradoBuB anunany sHa 0°, HanpasasioT Tpy6y Ha 3Be3Ay M, ABHU-
rad ajMaany Bnepej W omyckad TpyOy, MOABOAAT M306pakeHWe 3Be3-
Abl K TOPH3OHTY. DTOT NpHEM YLOOGHO MPHMEHSITh, KOrAa 3Be3JALl XOpo-
IO BUAHBI HEBOODPY KEHHBIM I1a30M, — B KOHIE BeYePHHUX HJH B Hayaje
YTPEHHHX CyMepeK.

2. Anuaany yctaHaBaAMBAIOT Ha OTCUET AUMOGa, PaBHBIA MPUOJIHKEH-
FO#l BBICOTE 3Be3/BI, MOJYyYeHHOH 10 3Be3gHOMY raobycy. CekcTaH pac-
NOJIaTaloT ¢ NOMOIUKIO TeJleHraTopa KoMmaca 1o IPUMEPHOMY asuMyTy
?Be3]Hl, TAK:Ke OlpeaenaseMoMy no rjodycy. [lokauusas u cierxa nepe-
Melllas CeKCTaH IO IOPU30HTY, HaXOAAT H300pakeHHe 3Be3jbl. ITOT
crioco6 MOKHO OCOOEHHO PeKOMeHA0BaThb, TAK KaK OH IO3BOJSET H3Me-
PSATHb BRICOTHI NPH Jydilledl BUAUMOCTH TOPH30HTA, KOrjqa HeGOCBO CBeT-
Jibi. K TOMY ke OH IH03BOJISIET YBeJHUUTL Nepuol HalJtoleHuH, YTo 0co-
60 Ba:kHO B HH3KHX IUIHPOTaX, I CYMeDKH KOPOTKHE.

3. YcranasauBaloT anuaany Ha 0°, OepyT ceKcTaH B JIEBYIO PYKY, He-
pPeBEPHYB BBEpX JHUMGOM, M HANPABJASAIOT TPyOy HA 3Be3dy. 3aTeM, JBU-
rag anuaany, noABOASAT TOPH3OHT K H300parkeHHIO 3Be3ALl H, BepHYB
CEKCTaH B IPSIMOE MOJIOXKEHHE, 3aKAHYHBAIOT U3MEpPeHHs! OOBIYHBIM MO-
pPsIIKOM, DTOT npHeM peKomeHAyercs AJsl caabblx 3Be3j, KOTOpLie Jer-
KO CIyTaTh C COCCAHHMH.

MeToa oKHMAAHMS AJSI 3Be3X HE TIPUMEHSIIOT, W HOCJEe NpUGIH3H-
T€JILHOTO MOJABE/eHNs NU300paKeHUs 3Be31bl K FOPHUIOHTY cpasy nolu-
BAKOTCSA TOUHOrO HX COBMELIEHHUS, NEHCTBYS OTCUETHHIM 6apabaHoM.

[Mosyuenune cpeauux 3HaueHHil oc H Txp U3 CePHH TPEX—ISITH BHICOT
JiJ1s1 3Be3J] 0COGEHHO BaKHO, TO3TOMY NPOU3BOANThL CyMepeuHble HabJIo-
JieHHsT B OAHHOUKY OYe€Hb TPYAHO; PEKOMEHAYETCS BCerna NpHUBJEKaTh
pToporo Habmwonarenas. Hago oTMeTHTh, 4TO BOOOIIE H3MEPEHHS BHICOT
3Be31 M IJAHET NPEACTABJAIOT BeCbMa CJOXKHYIO Omepaumuio, Tpedylo-
LIYIO HaBbIKOB H CHOPOBKH.
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Oco06eHHOCTH KM3MepeHHs MEepPHIHOHAJbHBIX (Hau6OJbIIHX) BbLICOT.
TeopeTHUECKH TOUHOE 3HAYeHHe MEPHJHOHAJLHOHR BHICOTH CBETHJA, T. €.
BLICOTbl B MOMEHT kYJbMHHALHH, MOKET OLITb MOJYYEHO, eCJH HadJio-
jateb He JIBUTAETCA H CBETHJIO He MeHSeT CKJIOHEeHH.

B feiflcTBUTEBHOCTH, BCJEACTBHE NMepeMellleRUsl CYJHa U H3MeHeHust
CKJIOHEHHS] CBETHJA, U3MEPSIOT OOBIUHO TAaK Ha3biBaeMyl0 HauboJbLIYIO
BBICOTY, KOTOpasi Ha XOAy cyAHa GHBaeT K0 WM TNOCJe KyJbMHHALHH.

OnHako B NPaKTHKE CYAOBOXKAEHHS Y4acTo NpeHeOperamT 3THM pas-
JHUYeM, NpUHUMas HauboJbIilyI0 BLICOTY 34 MEeDHAHOHAJBHYIO, HJH Ke
YUYHTBIBAIOT PA3HOCThH MeXKIYy HHMH B BHIe 0Co0OH NONPaBKH H3 MOpe-
XOJHBIX TabJjul.

Pexomenayrorcst ABa cnocoba H3MepeHHMs MEpHJIUOHAJILHOMH, T. €.
paunboJibliedi, BEICOTHI.

1. PaccunrsiBaior T¢ KyJbMHHAIUH CBETHJIA H 38 3—5 MHUH 10 3TOTO
MOMEHTA HAauHHAIOT HeNpPepLIBEO U3MEPSTh BLICOTHl, NOABOAA H300paxke-
HHUe CBETHJ/IAa K TOPHU30HTY U 3aMeuas cpa3y OTcUeT CeKCTaHa M MOMEHT
[0 XpOHOMETPY, T. €. lie NpUMelsiss MeTo] oxuAaHus. s Bepxuei
KyJbMHHALKH 10JyJyaeMble BEICOTH OYAYT cHayaJsa BO3pacTaTh, a 3aTeM
yOLIBaTb, /151 HHMKHEH Ky/JAbMHHALUH — Hao0opoT. MakcHMaJbHBI H3
OTCUETOB CEKCTaHa HIPHHHMAOT 33 OTCUET MEPHAHOHAJBHON BEHICOTHL.

2. HauaB Hab./m04enuss 3a HECKOJNBKO MHHYT 2O KYJbMHHALHH, NPH-
BOJAT H300paKeHHe CBeTHJAA K JHHHYU FOPH3OHTA M, Bpalasl OTCYETHBIH
CGapaban B OJHY M Ty K€ CTOPOHY H NOKAuuBas CeKCTaH, HelIpPepbIBHO
NOJAeP7KUBAIOT CONPUKOCHOBEEEE CBeTHJa M ropu3oHTa. Kak TOJIbKO
OyeT 3aMeyeHO ABMIKCHHE CBETH/IA B 0ODATHYIO CTOPOHY, IPeKpallaloT
BpalleHHe 6apabana ¥ CHUMAIOT OTCYeT CeKcTaHa. DTOT NpHeM yAoOeH
B TPOMHKax 1pH Ooabinx Beicorax CosHLa.

[lepBniii cnocod 3HAUHTEILHO NPOILE IO BHINOJHEHHIO H HE CTOJb
YTOMHETEJEH.,

Ha npaktuke Hay6osiee 4acTO NPUXOAUTCA U3MEPSATbh MepPHAHOHAb-
Hy!0 BEICOTY COJHLA B MOMEHT BePXHEH KyJbMHHALNH, FOPas3aio pexe - -
€ro BLICOTY [AJs HUJKHeH KyJbMHHAUUHU (B IE€PUOJ MOJSPHOTO JHS).

IIpakTHueckHe peKOMEHAALHH MO BbIOOPDY MeCT HaGMIOAEHHI MPH H3MEDEHWH Bbi-
cot. Jlys1 mOBHIMIEHHSA TOYHOCTH H3MeDEeHuil BBICOT M COKpAlleHHs BpeMeHH Haluoje-
HHH BaXXHO NpaBUJbHO BEI6PATh MECTO, ¢ KOTOPOro Haba01aloT CBETHAA:

MecTO HabJIodeHHH AOXKHO OBITh 110 BO3MOXKHOCTH 3alLHIIEHO OT CHJBHOTO BET-
pa, 6pLI3r u MeHbllIe NMOABEpraThcs BMOpaALUU KOPIyca;

No6AH30CTH He JO0JKHO OHThb TelJblX HOTOKOB BO3IyXa OT TPy6, MaulHHHBIX
IaxT 4 T. I.;

Memlawoiee HabJa0eHHSM OCBelleHHe HeOGXOAUMO OTKJIOYHTH;

P4 Xopowled BHAMMOCTH TOPH30HTA HabJojeHMs] Jydlle NPOH3BOAHTH ¢ Gojee
BHCOKOTO MeCT4 — C BeDXHero MOCTHKA, IPH INIOXOM TOPH30HTe (TyMaH, AbIMKA)
MecTo HalJIOJleHHit Jiyulue pacnonaraTb NO BO3MOXKHOCTH HHXKe, NIDH 3TOM TOPH3OHT
NPUGJH3UTCS U €r0 BHAUMOCTb YJIYUILHTCH;

NpH CHJIBHOH KauKe JKeJaTeNbHO pacrnosarathesl GJHXKe K AHAMeTPasbHOH IJIoC-
KOCTH cy[Ha, NpeflyCMOTPeB KaKylo-Ju60 ONopy AJs CHHHBL

l'Ipn Hab/I0JeHHsAX HECKOJIbKHX CBETHJI, BO3MOXKHO, IPHIAETCA H3MEHATbH CBoOE
ME€CTONOJIO N EHHE.



Fnasa 11

chpaBneHue M3MeEPEeHHBIX BbICOT

§ 39. ActpoHommueckaa M 3emHan pedpakumns

BricoTa cBeTH/a Kak cdepHyechas KOOPAHHATA — 3TO YroJ Mex<ay
IJIOCKOCTLIO HCTHHHOTO TOPH30HTA M llallpaBjeHHEM Ha CBETHJO, MpH-
HUMaeMoe 3a reoMeTpuueckyto Touky. OaHako B AefiCTBHTEILHOCTH OYTh
CBETOBLIX JiyueH B aTMocdepe e OblB4eT CTPOrO NPSMOJHMHEHHBIM, Bbl-
COTBHl H3MEPSIOT Hal BUIMMBIM TODH3OHTOM H3 Pa3/JHYHLIX TOUEK HAX
MOBEPXHOCTLIO, a aasi Cosuua ¥ JIyHB, KpoMe TOro, H3MepsAT BLICOTY
Kakoro-aubo xpasi BUAUMOro Jncka.

/151 UCKJIIOUEHHS AelICTBHS VKa3aHHBIX MPHYHH Ha pe3yabTar i AJs
TOJIyYeHUs BEPHOH BBICOTHI B M3MEPEHHYI0 BBLICOTY BBOAAT MONPABKH.
3Ta onepanisa Ha3blBAeTCH UCHPABJICHHUEM BLICOT CBETHJL.

Acrponomiudeckas pedpakuud. [Ipoxoas uepes 3eMHYIO aTMoc)epy,
JYYH CBeTA H3MEHSIOT MPSAMoJiHIeliHOe HalpaBJ/JeHHe. BC/eiCTBHe yBe-
JHYEHHUs IJOTHOCTH aTMocdephl mpesoMJeHHe CBETOBHIX Jydeh ycHJH-
BRaeTCs Mo Mepe TPHOJHKEHHSI K noBepxHocTH 3emud. B pesysabrarte
HabJ0aTe b BUAMT HeGecHble cBeTHia KaK Obl NPUNOJHATHMH Hak To-
PH3OHTOM Ha YroJ, NOJYUYHBIIHL Ha3BaHUE ACTPOHOMUHECKOU pe@pax-
yuu o.

Ha puc. 60 B Toyre A pacnosozen riaa3 Habmojaress, JdaHUS
HAH —ero uctunnbii ropu3odt. Ilpuiegiiue oT GeCKOHEUHO YAaJseH-
HOTO CBeTHJIA MapaJJefbHbie Jy4d CBeTa BXOAAT B 3eMHYI0 aTMmocde-
Py u npegomJsiiorcs. HaGmioa4aTe b BUAHT CBETHJIO He [0 HCTHHHOMY
HanpasJienuio AS|, a mo auHuu AS,, KacaTeJbHOR K TPAEKTOPHH Jiyda
B Touke A. ATMocdepa yCJIOBHO MpejcTaBaeHa B BHJIE KOHIEHTPHIECKHX
CJ0€B, MJOTHOCTh, KOTOPBIX yOblBaeT HO Mepe yjiaJjeHHs OT MOBEPXHO-
CTH 3eMJIH.

U3 puc. 60 Buano, uto A=h"—p (37), T. €. HCTHHHAS BBHICOTA MEHb-
lIe H3MEpPEeHHOI, U, cJie,10BaTe/bHO; acTPOHOMHUecKas pedpakuus Bce-
ria BHIUHTAETCS U3 M3MEePEeHHON BHICOTHL.

BennunHa pedpakiuHu 3aBUCHT OT MHOTUX (DAKTOPOB M MOXKET H3Me-
HATbCSA B Kaz 10M MecTe Ha 3eM.je jaxe B TeyeHHe cyTok. [las cpen-
HHX yCJ0BHil NoyueHa mpubsauzkedHas popmyaa pedpakuiil

o =1,00"ctg /. (38)

[pusenensast ¢GopMyJa mOKa3biBaeT, 4To BooOiue pedpakuus p
YMEHBIIAETCS DU YBEJAHUEHiiH BbICOTE. ONHAKO, KaK MOKa3ajin uccie-
/OBAHHSA, 3TO BbiparkeHHe HENPHMEHHMO /S MaJblX BBICOT — MEHDLLIHX
10°. Hanpumep, na ropusonte pedpakuusi B cpeaHeM paBHa 35, a He
(eCKOHEUYHOCTH, KaK noJydaercs mo gopmyJe.
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3KaueHHs] MONPABKU BLICOTH 3a pedpakuuio \i,, BEUHCJIEHHbE 1O
6onee TOUHBIM (hopMyJiaMm, npuBoasitcs B Taba. 9-a MT—75, otryaa
MOMHO BHIOpaTh NONPAaBKYy HNO apryMeHTy — BHAHMAas BLICOTA Ay TIPH
Temnepatype Bo3ayxa { =+ {0°C u atmMocdeprom nassenun B=760 mm.
TIpu ApYrHX 3HAYEHHAX TeMUEDATyPHl W AaBJEHHA HAJA0 BBOJAHTL NO-
npaBkKH K BuicoTe M, U Afig, kOTOpBIE YUHTHIBAIOTCH A BCEX CBETHJ
npH BbicoTax Menee 50 u xawrtcs B Taba. 14-a u 14-6 MT—75.

Jlyul cBeTa npHu MaJjbiX BHCOTAX 3HAYKTENLHYIO YacThb CBOErO My-
TH NPOXOAAT BOJIH3N NOBEPXHOCTH 3eMJIH, I]e 4acThl 60JblIne Kogeda-
Husl TeMIIepaTyphl H AABJEHUs, a 3HAYHT H NJOTHOCTH Bo3ayxa. Ilosto-
MY pekOMeHAyeTcsl Ha mpaxkTuke u3beraTh W3MepeHHH BLICOT MeHee 3°.

Mpumep 48. hy =37°68,5". Haiitu Ah,.

Pewenue. BobrpaeM u3 1ab1. 9-a MT—75 Mexay OauxafillUMH TaGJHYHBIVH
3RaYeRUAMH 1y U HAXOAMM Ah, = —1,2",

JemHuas pedpakuus. B MOpexXoaHO# acTpoOHOMUM W HABUTAUWH pH-
XOLHTCA HMEThb /€JO TaKXKe ¢ 3eMHOH pedpakiuued, BO3HHMKaWOUlel
BCJI@ACTBHE NPEJIOMJIEHHUs] CBETOBBIX Jyuell, HAYIIHX OT NpeAMeTOB, Ha-
XOAAILLMXCA B IIpelenax 3eMuoli atMmocdepsl.

Ha puc. 61 nabmonatedau A suaut npeaMerT B 10 HAUPaBAeHHIQ
AB,, 1ax Kak JAeHcTByeT 3emuas pedpakums p,, a Habawpateanr B
BUANT mpeameT A mo HanpaBnexuio BA, usz-3a pedpakuuu ps. O6buHO
CYHTAIOT P =pz=p.

Beonuury 3eMHOH pedpakilii IOJCYHTHIBAIOT 10 TNPHUOGAHIKEHHOH
dopmy.e

p=—KC, (39)

rae K — koaddunuenT 3eMHolt pedpakunu, 3aBucswmMil TaaBHHIM 006pasoM OT ONTH-
UECKO# NJIOTHOCTH BO31YyXa B HHKHHX CJ0AX aTMocdeph, a Takxke OT Apy-
rux (akTopoB;

|
|
l
| v

g

Puc, 60. Acrponomuueckas pedpaxuus Puc. 61. 3eMnas pedpaknus



C — yroa Mexjiy HanpaB/JeHHsSMH #3 ue.LTpa 3emuan B Toukd A u B, coorser-
cTByOMwas ayra kotoporo AB paBHAa pPacCTOSHHIO MeXAY 3ITHMH TOYKAMH
B MHJSIX

Jas Mopckux ycaoBufi cpeanee 3HaueHne K=0,16 u MoxeT KoJe-
6aTbCsl B TeueHHe CYyTOK.

3eMHas pedpakuHs CAMOCTOSITEJNLHO HE YYHTHIBAETCH, HO OKa3bl-
BaeT GoJibilIoe BAHsIIHE HA BEJUYRHY HAaKJIOHEHHUS.

§ 40. HaknoHeHHe BMAKMOrO FOPM3OHTA M HaKNOHEHue
3putenbHoro ny4a. MonarHe o HaknoHomepax

HakjoHeHne BHARMOrO ropu3oHTa. BLICOTH CBETUJ B MOpe H3Meps-
IOT Ha/l AHHHEH BHIHMOTO FOPU30HTA. BUAMMBIN rOpH30OHT IpeacTaBJs-
eT co0oll NIpoeklldI0 BOAHON MOBEPXHOCTH HA HeOeCHHI CBOJ, T. €. Ma-
Jbli kpyr BB, onucaHHbll HA TOBEPXHOCTH MOPsl Jyd4oM 3peHust AB or
rOpH30HTa K a3y Habawjaatens (puc. 62).

BosBellneHue rjia3a Haj ypoBHEM MOpsi B MeTpax o6o3HauaeTcs: 6yK-
BOH e.

¥YroJ MexAy MJIOCKOCTBK) HCTHHHOIO TODH30HTAa M HanpaBJcHHeM
Ha BHJAHMEIH TOPH3OHT HAa3bIBAIOT HAKAOHEHUEM BUOUMOZ0 20PU30OH-
Ta (d).

Jl1a mosiyueHust BRICOTHl Wajl HCTHHHBIM TOPH30HTOM HaKJ/JOHeHHe
BHAHMOIO TOPH30HTA HA0 BBIUYECTh M3 H3MEPEHHOH BHICOTHI:

hy=h'—d (40)

VamepenHas BBICOTA, UCIpaBJeHHAs BeJHUMHON d, Ha3blBaeTcs
sudumot eoicoroti hy. Ilpu yBesnHUeHWH BHICOTHI IVia3a HabJwopaTens
HaKJIOHEHHE BHAMMOrQ0 I'OPH30HTA TaKxXKe YyBeqauuusBaercsi, a npu e=0
uMeeM d=0, TaK Kak BUIHMBI{l TOPH3OHT COBNAJAET C UCTHHHBIM.

BesnuuHa d 3aBHCHT Takxe OT
3eMHOH pedpakiMu p, KoTOpas 4ac-
, TO HenocTosiHHa. I/ cpeaHero 3Ha-
' s 4eHHd pajgmyca 3eMau H Ko3pbhu-
| / unenTa K=0,16 nonyueno Belpaxe-
| HHe AJ5 HaKJOHeHHS BHAHMOIO ro-
} pH30HTa (B AYrOBBIX MHHYyTax):
{
|

d=1,7603V e. (41)

Ilo stoft dopmyne paccunTaHa
ta6a. 11-a MT—7b, otkyna d BHI-
Oupaercst 0 apryMmenTy e.

NMpumep 49. Hajitu d, ecoin e=11,5 M.

Pewenue V3 1aba 11-a MT—75 Mex-

Puc 62 Haxjonendne BUIMMOIG TropH- Iy OMHIKaNIIMMH TaONUYHBIMH 3HAYCHHAMH
4
30HTA H 3PUTEJBHOIO Jyda Haxogum d=—6,0".
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Hakaonenve 3puteasHoro ayua. Ecjin nyd 3peHusi HanpasJed Ha
TOUKY, PACHOJOXEHHYIO OJMXKe JHUHHH BHAMMOrO ropusoHrta (rouka F
Ha puc. 62), To yroJ, nojydaeMbii MeXAy HJIOCKOCTbIO UCTHHHOIO T'O-
PH30HTA M hacaTe/JLHOH K 3PHTEJNLHOMY Jydy, HasbiBalOT HAKAOHEHU-
em 3pureavroeo ayua (dg). DTa BeJMUHHA 3aBUCHT OT ABYX apryMeH-
TOB: BLICOTHI Iyiada pabJoparens e u paccrosiuua Dy’ (AF) po Toukn
F (upenmera). 3Hauenuss HaKJOHEHHST 3PUTENBHOTO Jyda dy AJs pas-
JHYHBIX BeJaH4uH e u Dy npuBeeHsl B Taba. 11-6 MT—75, kotopast BH-
yycJeHa no Gopmysie

d()=0,04136 D’ + 18,562 —— (42)
D

o

rle ¢ — B MeTpax, a Dy’ — B KaGeNbTOBHIX.

HakJ/oHeHHe BHIHMOTO TOpH30HTA (aKTHYECKH NPEACTaBJAeT UaCT-
HBI cayuall HaKJIOHEHHs 3PUTENLHOTO Jyua, Korja touka F yaajeHa Ha
npeleqbHOE pAcCTOsSiHHE, pPABHOE MAaJbHOCTH BHAMMOIO TODH30HTA
D =Dy, noryuaem MunuaMalsibtoe dy=d.

B MopexoaHO#t acTpOHOMHY NMPaAKTHYECKH IOYTH BCerja MPUXOAUTCH
M3MepsATb BBICOTHI Haj BHAHMBIM FOPH30HTOM M HCHPaBJATbH HX HaKJO-
HEeHHWEM BHIMMOTO ropu3oHTa. [ljuTenpHBIE HCCJAEAOBAHUSA TNOKAa3aJiH,
YTO pasjuyHLie THIPOMETEOpPOJOruyecKkne IPHYMHBI MOTYT BEI3BaTh
6oJibUINE OTKJOHEHHS] JeUCTBUTEJLHBIX 3HAYeHHI d OT HaleHHBIX N0
TabauuaM. B coBpeMeHHBIX YCJOBHSX BO3MOXKHBEIE OIIHOKH B HaKJOHE-
HUY SIBAAIOTCS TJABHOH NPHIMHON TOTO, UTO IO TOUHOCTH acCTPOHOMHUUE-
CKHe ONpeflesieHUs] YCTYNal0T HaBHTAIMOHHLIM, HECMOTPS HAa JOBOJb-
HO BBICOKYKIO TOYHOCTb NPHMEHsIEMBIX B MOPeXOAHOH acTpPOHOMHH MpH-
60poB.

ITostoMy npm Hcnosb30BaHUK TaGJIMUHBIX 3HAUEHHH HAKJIOHEHHd Ha-
A0 UMeTb B BUAY CJelylollee:

6oJiee TOYHO d OnpeAesSIOT 1Jig OTKPBITEIX MOpell H OKEaHOoB, B 3a-
KPHITBIX Ke GaccefiHaX BO3MOKHBI 00JbliiHe OTK/JIOHEHUS OT TaOJHYHBIX
3HAUYEHHH;

IIpH ycTaHoBHUBLuefics noroje d HaXOAAT 6oJiee TOYHO, UEM HDPHU pes-
KHX M3MEHEHHSIX COCTOSIHHA arMocdepbl W MOpS (IUKBAJBl, IITOPMEI);

HaKJIOHeHYe TOPU30HTA OCOGEHHO CHJIBHO OTKJIOHSIETCA OT TaGJUYHO-
ro B paffoHax BCTpeu OKEaHCKHX W MODPCKHX TeUeHHWH pasHo# TeMmmepa-
TYpBbI;

3aMeueHbl Ce30HHBIe OTKJOHEHHS d: JeTOM — B MOJISIPHBIX MOpPSIX Ha
TpaHulle JbAOB, BECHOH — B CEBEPHBIX MOPAX, BECHOH M B HayaJje Je-
Ta — B YMEpeHHBbIX 30HaX OKEaHOB.

Ilpu 3THX YCJOBHAX [AJS yBeJIHYEHHs] TOYHOCTH OIpeJeseHHl Hal0
[PHHMMATb COOTBETCTBYIOLLHE Mephl — HOJIYYaTh TPH HJIH YeThipe JH-
HUM TOJIOKeHNS HJIH H3MepATh (HaKTHUECKOE HaKJIOHEHHe OCOGHIMH
npubopamu.

Monsitie o HakJoHOMepaX. Jlusa onpenenenust 1efiCTBUTENbHBIX 3HA-
YeHHH HAKJOHEHHS BHAHMOTO IOPH30HTA NPU (AKTHYECKHX YCJIOBHAX
Ha6J10JeHUll NPUMEHSIOT ClIRNHAJbHBEE VYIJOMEPHble HHCTPYMEHTH —
HAKAOHOMED L.
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160°-2d Puc. 64. Haknonomep H-5:

| ! — pe3HHOBBIl  Harjasuuk; 2 — puontpuiinoe
| KOJMLIO, 3 — 3pHUTenab.as TpyHa; 4 — WIkKajga MH-
HYT (A0 0,2); 5 — HHIEKC B3fATHS OTCYETOB; 6 —

n KOJbLO apradnarMbl JAeBOTO OKYAsipa; 7—-}<pé,1ux-
Ka; &8 — mpaBwlfl OKyadp; 9 — kopnyc npuHGopa;z

Puc. 63. [Ipunuun paGoTel HAKJIOHOMEPA 79’ yaxatmoe KoAbLO XAf COBMEUlEHHS H30-

6paKeHHit I'OPH3OHTA

Haxnonomepom uamepsiior BepTHKaAbHLIH yroa B’AB’ (puc. 63)
MexXAYy HalpaBJAEHUSIMH Ha TPOTHBONOJOMKHBIE YACTH BUAUMOrO TOPH-
sonrta. Tax kak ator yroa paseH 18G° +2d npH uU3vepernu yepes 3€HHT
u 180° —2d npu uamMepenun uepe3 HaAHP, TO MOKHO 10 PA3HOCTH H3Me-
pennii moaydnts d. O6uwmi BKI W HaMMEHOBAHHE OCHOBHBIX YacCTel
OoTeueCTBeHHOro HakjaoHoMepa H-5 nauwl Ha puc. 64.

J1s n3MepeHHst HaKJIOHEHHS] MOMELIAOT NpHOOp Y raasa TOPU3OH-
TaJbHO, BHIODAB AJ15 HaOI0JeHHll TO e MecTo (C BO3BLILIGHHS TJ1a3a
€), ¢ KOTOPOro U3Mepsiiach BHICOTA CBETHJIA, H C TAKMM pPacueToM, uTo-
6Bl GBITH BHAHBL IPOTHBOIOJIOXKHBIE I0JOBHHLI ropusonta. Haponar
00BLeKTHB ¢ auadparmoil 6 Ha Gosiee OCBEIEHHYIO 4YacTb T[OPH30HTA
(nabmwopartensp pacrnosnaraercsi K Hell 60KoMm), 3aTeM YpaBHUBAWOT Sp-
KOCTh M300paskeHHH ABYX 4acTell TOPH30HTA, Bpalllasl KOJblo aHadpar-
MBl, H HOBOPOTOM JAHUONTPHHHOTO KoJibla 2 po0OuBalOTCA HauGoJblIel
peskoctd. B mose 3penus OyAyT uzobpakeHuss ABYX YacTell TOPH3OHTA
(puc. 65, a), xotopbie B H-d Braumsl Beprikansto. Bpaiiasi Tenepn Ha-

pyxHOe HakaTHoe KoJbuo 10,

0 2d 5) COBMeINalOT H300paKeHHsl IBYX

/] uacteii ropusoHra (puc. 65, 6).

{ [lpuGop nmpu 3TOM HamO YIEp-

JKHBAThb Tak, UYTOOL BEPTHKAJb-

Hble H300pa:keHHsT TOPHU3OHTA

‘w pacrojarajucb B CepeluHe MNo-

as 3penusi. [locae atoro cHuMa-
IOT OTCYET HO ImKaje 4.

HJst BTOpOr0 M3MepeHHus Ha-

. B KEeHH TOPH30HTAa
Eg’;e Gsieﬂﬂaoﬁ}g%g}w;epapno (@) n 6monatens NOBOpAYHBAETCH Ha

nocse (6) coBMelLIEHHS 180° T. e. ApyruM Gokowm, obpa-



giaeT anadparmMy HaKk/JOHOMEDPA ONAThb K TOH ke, 6oJee OCBelLIeHHOH
4aCTH TOPH3OHTA H, MOBTOPssl BCe ONEpaulH, CHHMaeT MOBTOPHO OT-
«cueT d no wkase. CpeiHee 3HaueHHe AaeT BeJHUYUHY d, CBOOOAHYIO OT
fIOTPEIIHOCTE HY A,

IIpr yeTKOM TOpII3OHTE, XOpoulell BHAMMOCTH H OTCYTCTBHH KauyKH
|eauuuny 4 ¢ nomoiiblo npudopa H-5 onpenensioT ¢ TOYHOCTBIO JO
+0,3".

Hajno cxasath, UTO HAKJOHOMEpPH MOKA HE MOJAYYHJIH UIHPOKOTO
AIPAKTHUECKOTO NPHUMEHEHHUs] Ha (JoTe, XOTs HMEITCH B KOMIJICKTe
AUTYPMAHCKOIO UMYILECTBA NOYTH Ha BCexX cyhax. ITo oObscHseTcH
TPYAHOGCTBIO pafoTh ¢ HUMH /11 HeNOATOTOBJEHHOTO HalJriaTeds
M HeZOCTATOYHOH TOUHOCTHLIO B yCJAOBUSIX Kauku. J[714 NMOBbIUelns Ha-
JeyKHOCTH acTPOHOMHYECKHX OIIpejiesleHHil Mecta PeKOMEHAYeTCsl OCBO-
s1To 1puOO)p M TIPH BOJHEHHH MOPs, e NpeBplinamlieM 5 0a/ioB, Haxo-
JUHTh d ¢ TOMOUIBIO HAKJIOHOMeEpa.

§ 41. Napannakce! M nonyaMameTps! cBeTMRN

Happapsennst U3 pasHpiX ToueK 3eMHOH MMOBEPXHOCTH Ha CBeTIiil1O,
PACIOJIOKEHHOE CPaBHUTELHO (/H3K0, He OyAyT napaJiesbHbIMHA. [las
TOro 4yToOH CPABHUBATH MeXKLY c000# HabJI0NeHus, CAeNaHHble H3 pa3-
JIHYHBIX TOYEK 36MHOH MOBEPXHOCTH, B aCTPOHOMHH NPUHSTO HebecHbie
KOOPAMHATHl OTHOCHTE K UEHTPY 3eMJIH, KaK 3TO CASJaHO NPH COCTaBJie-
siud tabany MAE. J{aa npusceHust BBICOTH, H3MEPEHHON ¢ MOBEPXHO-
«€TH 3eMJH, K BLICOTe, H3MEPESHHOH Kak OBl M3 NeHTpPa 3eMJH, CAYKHT
BEJHYKHA CYTOYHO20O NAPAAAGKCE P, HA3BAHHOTO TaK MOTOMY, U4TO €ro
BeJHYHHA A1 JaHHCTO HabJIonaTe sl H3MEHseTCsl B TeUueHne CyTOK.

[lapaarrakcon HA3BLIBAIOT YTOA MEXKAY HaNpaBJeHUsIMH Ha CBETHJIO
« MOBEPXHOCTH U M3 LEHTpa 3eMJiH, WK YTOJ IPH CBETHJE, TMOJA KOTO-
PbIM OBLT Gl BUAEH Pajuyc 3eMIu AJs JaHHOro HabJI0AaTe st CO CBETH-
Ja. Ha puc. 66 nas nosoxkessds cBetisia S napanaakc p= £ ASO.

YuuTeBasi paBelC1BO COOTBETCTBEHHBIX yrioB L H'OS=ZHFS, u3
AASF MOxKHO NONYUYHTh 3HAYEHHE BLICOTHI CBETHJIA, OTHECEHHOI K IEeHT-
Py 3eMJy, UIH TaK Ha3bBaeMOH reOUeHTPHUECKOfl BBICOTH /i

h=h'-p. (43)

3HauHuT napajaakc J0/keH YUHTBIBATLCSH C FOJOKHTEIbHBIM 3HAKOM.
B rTeuenue CyTOK BeNHYHHA Napajiakca MEHSeTCS OT MaKCHMaJbHOI'O
3HaYeHHs /151 NOJOXKEeHNs CBeTHa S, Ha rOPH30HTE U Ha3LiBaeMoro ro-
PHU30HTAJBHBIM I1PANJIAKCOM Py A0 HYJSA HPH MOAOKEHHH CBETHJIa Sp
B 3eHuTe. B m1000ii PpOMe:VTOUHBLII MOMEHT MapaJijiakC ONpeleJsiioT
10 BBIPAXKEHHIO

p=p,cos ', (44)

KOTOpOe NojyyaroT H3 TpeyroabHukoB ASO u AS,0 no teopeme cuny-
OB, TIpUYeM sin p H Sin pPo 3aMEHIIOTCA CAMHMH YIJIaMH P H Do BeJe-
€TBHE MaJOCTH.
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Puc. 66. TIapannake ceeran Puc. 67. IloayauaMeTpH CBETHA

[lo npuuune 3.11UNCORNANLHOCTH 3eMJ/IH BEJJHUHHA TOPU3OHTAALHOTO
napaJsianca AJas Hab.JiopaTes s Ha 3kBaTOpe, I/ie pajinyc 3eMau MakcH-
MaJied, 6yjget caMolit Ooubiioll, Takoil mapasiiake Ha3BBAIOT IKEATO-
puasbroiL.

[Tapannakc py 3aBUCHT TaKKe OT PACCTOSThHS 0 CBETHJIA, [I03TOMY
JOCTUraeT 3aMETHBLIX BEJHUHH TOJNbKO JJs Haubosee BAH3KHX K 3eviae
cBeTHs. Hauboapuiuil napasiakc umeer JlyHa, y KOTOpod po=>53,5=
61,5, napannaxkc Benepn koaedaercst or 0,1 no 0,6”, napaamnakec Map-
ca—ot 0,1 1o 0,4’; nns Coanua B cpeaem po=0,15"; mapannakch
IOnutepa u Carypna venbure 0,17,

3HaueHHsI FOPH3OHTAJLHOrO KBATOPHAMBHOTO Mapajinakca MJader
JNaHB B ex<eJIHeBHBIX Ta0aunax MAL, HHKe KOJOHKH CKJIOHEHUH, a A5
ConHna u JIyHEl — B HUKHEV YLy npaBofl cTpaHulbl. CyTOUYHBIA na-
paJiiakc JajibHUX TJIaHET W 3Be3]l UpPe3BbIYaHHO MaJ U B MODEXOAHON
ACTPOHOMUH TIPUHUMAETCS PAaBHBIM HYJIO,

IIpu nabmoaenunsx ConHua u JIYHBI U3MEDSIOT BHICOTY BEpPXHErs
AJM HUKHETO Kpas BHAMMOro aucka. [losToMy mnpu peineHHH 3a1au
NPUXOAUTCSH VIUTHIBATH 3HAUEHHS BHIUMOIO NOJYAHAMETpa, HJH yIJo-
poro paauyca R, CoJsniia u JIyHBHL

N3 puc. 67 BuaHO, uTO A/ NMOJYYEHHS BBHICOTHI HEHTpa CBeTHJA MO-
JyauaMeTp npubaBasieTcss K BLICOTE €rO HUIKHEro Kpasi WiH BBIYHTaeT-
Csi M3 BLICOTH BEPXHEro Kpas, T. €.

Beanuunwl nonyauamerpos CosnHlla U JIyHBI TIpHUBeJeHH DSAOM CO
3HAYEHHUAMH NapaJjjakcoB, Ha NPaBO¥ CTPAaHHHe eXeJHeBHBIX TabJHIL
MAE. Tloayanamerp Coanna jgan Ttakxke B Tabaunax BAC—58 u
TBA—57. Paccrosguus oT 3eMyu A0 3THX CBETHJ H3MEHSIOTCS, MO3TO-
My 3HayeHHs Noiyauamerpos Koaebmworces: Aas Coanua R =15,8—

16,3’, nas JIyHst RD =147—16,8.
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§ 42, McnpaBneHue BLICOT CBETHA MO TabnmMuam

O6mas ¢opMysa ucnpaBjenusa BHICOTH B ofuiem caydyae npu H3-
MEHEeHHH BBHICOT JEHCTBYIOT Bce pa3obpaHHble (QHU3NUECKHE MPHUYUHDL.
JLJIsi MCKIIOUeHHUsT BO3HHUKAIOIIHX MOTPEINHocTell H IJS TIOJYUeHHs Teo-
peTHYeCKH MPAaBHJBHOH BBICOTHL B OTCUET CEKCTaHa HAJ0 BBOAUTH NO-
npaBku (puc. 68). [lonyuaeMble pu 3TOM 3HAYEHHST BHICOT HOCAT Clle-
nHaJbHble Ha3BaHHUS!

OTCUET CEeKCTaHa OC MOoCje HCIpaBJeHUs] NONpaBKOH UHAeKca [ B
HHCTPYMEHTAJIbHOU TONMpaBKOH § AaeT U3MepPEHHYI BLICOTY Kpasi ¢Be-
Tana (Ha puc. 68 LB'AC= h'®=oc'®—|—i—|—s);

H3MepeHHas] BHICOTA NOCJE HCIPaBJeHHs HAKJOHEHHEM BHAHMOTOD
ropusodTa d WM HaKJOHEHHeM 3PUTEJILHOrO Jiyya dn HA3HIBAETCH BU-
dumoti soicoroli kpas ceetura (hy= LHAC’);

BHIHMasl BEICOTA, HCIPABJEHHas AacCTPOHOMHUECKOH pedpakuuen,
HA3BIBAETCS  TONOUEHTPU4ecKoil sbicorou ceetuaa (Ha puc. 68 310
LHAC nast HUXKHEIO Kpasi CBETHJA) ,

TONOLUEHTPHYECKAs BBICOTA, WCIPAaBJeHHAs NOJYyAMaMETPOM, Ha3bl-
BAETCS UCTUKHOU 8bicOTOU YeHTpa ceeTusa (L HASY;

HaKOHEl|, TOCJie HCIpaBJACHHA HCTHHHOHA BBICOTH Kpas CBeTHJa Ma-
paJslJIakcoM TOJIYYHM eCOUEKTPUHECKYIO 8UICOTY UEHTpa CBeTHaa, KOTO-
PYIO Ha3BIBAIOT TakKe 00cepBOBAHMHOL BHICOTOR W 0603HAYAOT 71 CC
3HAKOM KOHKPETHOro cBeTH/ia (Ha puc. 68 L H'OS).

C yueToM 3HAKOB BCEX YyKa3aHHLIX MONPABOK H BBOJAS BO3VOXKHbIE
DONPABLU 3a TeMMepaTypy M AaBJeHHe, NOJYyYHM oOmyn Gopmyay
HCIPABJIEHHsT BHICOT

h=oc+its—~d—p T R+ p*t A, + Akp. (46)

3HaK «-+» npu BejguduHe R Oepercsa A HAGMIOJEHHH HUIKHErO
Kpasl, a 3HaK «—>» — IIpH Ha6mo-
JIeHUSIX BepXHero Kpasl cBeTHJa.

ITonpaBkn BBICOTH Af; 3a
cyeT wW3MeHeHHs pedpakUHH OT % xR
TeMnepaTypw U Afip OT AaBJeHUs -
YUHTHIBAIOT [Js BCeX CBETHJ,
HMeoIHX /1y Medbwe 50°. OGblyu-
HO uX 00beqHHAT, BuIGUpas H3
taba. 14-a u 14-6 MT—75.

Ha npaktuke nJs cokpaire-
HUs paboThl HEKOTOPLIE BEJUYH-
HBI, BEIGNpaeMbple 1O OJHHAKO-
BBIM aprymenTam, o6 be IMHAIOTCS
B O0uiHe NONMpaBKH, KOTOpHlE
npuBogasaTes B MT—75. Huorzaa
2Ke BLICOTHI HCNPABJISIIOT OTAEJNb-
HBIMH NONpaBKaMH. Puc. 68 O6mas nonpaBka BHCOT CBeTH

i1
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Ucnpasaenne BoicoT Hukuero u sepxuero kpas Coanua. O6myio

<bopmysy npeobpasoBLiBalOT AJsl HuxHero (@) u Bepxuero (®) kpas
CoJnua rak:

he==0Cq+it+s—d+(—p+p+ R
ho=0cs+its—d+(—p+p—Ry),
r1e Rep — cpeanuit mosyinamerp CoJssua, npHHUMaOWui 3Havenne 15,89” B netunit

nepHoa ¢ anpess MO CeHTSAOpL BKJIIOUNTENBbHO, W 3HaueHue 16,15” B mne-
PHOA ¢ OKTSOPS MO MAapT BKJIOYHTEJBHO.

(47)

Beauunna, 3akaimoueHHast B CKOGKH (—p+p=*R.p) npusesena B
Taba. 8 MT—75, oTkyla ee BHIOHDAIOT O apTyMeHTaM: BUAKMAas BHCO-
Ta ¥ Nnepuoj roga (anpeib—ceHTAGDPh WM OKTSIOPb—MapT), npuuem

JaHbl Pa3Hble KOJOHKH [IJ1 HUXHETO M BEPXHETO Kpaes Coanna.

Npumep 50. 25 uions 1981 r. uamepuau BricoTy Huxkuero Kpas CoJmua H mnoay-
YU 0c®=37°17,4’; I+s=27"; e=85 M; t= +25°C; B=768 mm. Haiitu h®-

Pewsenue.

oc 37°17,47

i+s + 2,7

Ak (d) | — 5,1
h;—D- 37°15,0’

Ahg + 14,7

Ahyq + 0,1

h® 36°29,8

Tipumep 51. 25 Hos6psi 1981 r. uamepusu BeicoTy Bepxsero Kpas Connua ® mo-
AYIHIH oc® =10°19,3"; i+s= —1,8"; e=15,6 M; t= +13°C; B=746 mm. Ha#f-

h~.
TH @
Pewenue.
0C— 10°19,3’
®
i+S - 178
Ahypa| — 7,0
2| 10°10,5’
ARy | — 21,2
Ahy | + 0,2
h® 9°49,5
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UcnpapaeHue BbicoT 3Be3fl. Tak Kak AJs 3Be3] NOMPaBKH 3a MOAY-
IHaMeTp H NapaJdsakc OTCYTCTBYIOT, obuias ¢opmyJsa HMeeT BHJ

hg=0cyx+i+s—d—op. (48).

OTtpunatesabHast BeJTHYHHA —p npuBefeHa B taba. 9-a MT—75, oT-
Kyjla ee BEIOHPAIOT 110 3HAUEHHIO BUIUMOM BBICOTHI 3BE3JH /lp*.

Mpumep 52. 0c,=18°30,5"; i+s=1,6"; e=175 m; t= —14°C; B=740 wmm.
Ha#tn A,.

Pewenue.

0Cy 18°39,5’

i+s + 1,6

d| — 7,4
RF | 18°24,7

Ahy_, — 2,9

Ahyy — 0,2
ha\e 18°21,67

Hcnpasaenne Bricor naaner. Ob6mas dopmynia AJs IJaneT HMEET
BHJ

lzm,=0cm—|—i—l-5~d——9—!-p. (49)

TlonpaBky ~p BHIGUPAIOT, KAK U A7 3Be3], U3 TabJa. 9-a, 1ONOJHH-
TeJbHAS NMONPABKA 34 NapaslIake pnpx RaHa B Taba. 9-6 MT—75, B Ko-
TOPYIO HalO BXOJAUTb C BBICOTOH MJIaHETHl ¥ 3HAYeHHEM FOPH30HTAJNbLHOTIO
9KBATOPHAJNLHOTO TNapaJjaxca po, BuibupaemsiM u3 MAE na marty Ha-
6uofennii. [IpakTuyecky monpaska Talu. 9-6 MOKET HMETb 3aMETHYIO
BeJNHYUHY Aas OGAU3KHX NJaHeT Bereprl u Mapca.

Hpumep 53. 22 noabpa 1981 r. namepuan BbicOTY Benepsl u noJydyuiaH oc o =
=15°30,8"; i+s= —2,8’; e=18,5 m; t= +4°C; B=756 mMm. Haiitu A 9"

Pewenue.
ocg 15°3),8’
i+s| — 2,8
d| — 7,6
g | 15°20,4/ s MAE wa 22/XI p,9=0,3"
Ahg_, | — 3,5
Ahg_ﬁ 4+ 0,3
Ahyy 0,0
hg 15°17,2
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Henpasaenue Beicot JIyael O6uiaf ¢opMmysaa AJds HCMPABJEHHS BBEICOT JYHBI
HMEeeT TawoH BHA:

hy=0Cy +i+s—d—p+p+R;

I =oc§—|—i—|—s—d—— p+p—R,

rAe R’ -— TOMOLEHTPHYeCKHI DPaJHYyC COOTBETCTBYIOLIlero Kpasi JIyHbl ¢ yueTtoMm €ro
YBEJIHYEHHS] ¢ BHICOTOH.

(50)

Besnnuuna d HaxonuTcs, Kak W AJsl APYTHX CReTHJ], mo Taba. 11-a,
a obugast nonpaska (—p—+p+R’) Bubupaerca us taba. 10 MT—75 no

apryMeHTam hBD ; TOPU30OHTAJBHHIN 9KBATOPHAJBHBIH Napananaxkc JIyHsl

po 2 , BeMUHHY KOTOPOro HAXOIAT H3 exkelHeBHbLIX Tabany MAE, nurep-
MOJIUPYys N0 (PAKTHIECKOMY BPeMEHH Trp.

Mpumep 54. 13 oxradpsa 1981 r. T.=21"03"; A.=121°30,0" E. oc D=55°04,6’;
i+s= +24’, e=9,8 v. Haittu A -

>
Pewenue.

13/X T. 21703" OCD 56°04,6"

Neg 8 i+s| + 2,4

13/X Ty | 13%03" Ahypq | — 5,5

13/X  pP =60,2" /0" 2D | 5600150

/X pP =60,7'j0" Abg | + 49,6

13/X  p =60,5"/ua 13" hy | B6°5L1

HcnpaBiaeHue BLICOT, JJS KOTOPbIX HAKJIOHEHHE MOJYYEHO MO HAKJIO-
somepy. [Tosyunus BeMuuHy d MO HAKJIOHOMEDY, €€ H CYMMY [+S Hal0
BHIUECTb M3 OTCYETa CceKCTaHa ocC.

HalizeHnyio BHAUMYIO BLICOTY hp CJELYET 3aTeM HCNPaBUTh COOT-
BETCTBYIOLIUMH OBIIUMH HJIN OTAEJbHBIMHU IIONIPAaBKaMH.

Hpumep 55. 18 mMapra 1981 r. uaMepuiu BricOTy HMKHero xpasi CosHHa W mOJYy-
qUITH oc®=17°47,9’; t+s= +0,7"; no naxionomepy d= —6,3"; {= +20°C; B=

=771 mM. Hafitu fi ~ .

Pewenue (mo MT—75). .

OC@ 17°47,9’

i'i's + 077

d | 6,3
hB9 17°42,3'

Ahg | + 13,3

Ah14 + 0,1
h® 17°55,7
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Hcapasienye BHICOT OTAENBHBLIMH  NONpaBKaMu 1o Tabanuam
BAC—58 u TBA—57. Pewiag safauyy onpeieseHHss MecTa no TabJH-
naMm BAC—58 wuam TBA-—57, BHICOTBL CBEeTHJ MOXKHO HCHNPaBJsAThH,
npuMelsisi pas3jesibhbie MONPaBKH, IPUBEACHHbIE B 3THX TabJHIaX.

B ra6anuax BAC—58 npuseneHsl 3HAUeHHST HAKJIOHEHHsS BHIHMOrO
TOpPH3OHTA, CyMMapHasi onpaBka 3a napasiaakc u pedpakuuio CoJH-
1la UJIK TOJIbKO 32 pe)pakuuio — /s 3Be3/, AONOJHHTeJbHAas NOIpaB-
ka 3a mapajjiakc — AJs TJA4HCT, NOIPABKH BLICOTH 3a TeMieparypy
Y JaBJeHHE BO3AyXa H oflias MONpaBKa BHICOTHl BEPXHETO H HHIKHEro
Kpas Jlyuvl. Bce 3TH BeJHUHHBL JaHbl HA 060poTe OOJMOXKKH H Ha J0O-
noaHuTeabHOM aucre Tabauu. B TBA-—57 Te e nonpaBku npuBefe-
HbI B NepBoi yacTh TabJuL.

QaKTHYECKH MCMPaBJEHHE BHICOT NOAOGHBIM METOAOM IIPOM3BOAAT
HENOCPEACTBEHHO No 0bLell dopmye (46).

Mpumep 56. 29 ceuraGpst 1981 r. m3mepuam Bricoty CosHUA M HOJYHHIH
oc6 =28°374"; e=11,3 ™; 1+s= —5,8"; t=16°C; B=776 mm. Haiitu h® no

BAC—58

Pewenue.

oc— | 28°37,4'
O]

i+s| ~— 5,8
B | 98°31,6’
®

Ahg | — 5,9

rO | 28°25,7"

Mg, | — 1,7
Ry | —16:0
Abyg 0,0
kg | 28°08,0"

McnpaBiieHde BLICOT, M3MeDEHHBIX HAJ, BaTEPJMHHEH Apyroro cyaHa uium Gepero-
BOit uepToil. BricOTY MOXKHO H3MepsTb HAJ BaTep/HHHed ADPYTrOro cyiaHa, pacmofo-
SKeHHOTO B OJHOM BEPTHKaJie CO CBeTHIOM (puc. 69, 0).

[IpakTuueckd 3TOT NpHEM YHZOOHO NPHMEHATh NPH COBMECTHOM IUIaBaHHM, Ha-
npuMep B APKTHUECKHX KapaBaHaxX WM B 3KCIEAHIHOHHBIX peficax. MoxHO Takxe
W3MepsiTh BHICOTY Haz Oeperopoll uepTOH, e€CJH OHA pacnojoxkeHa Oiuxke JHHUH
BHIMMOr0 TOPH3OHTA M HA Gepery HeT NPHMETHHIX TOYEYHBIX OOBLEKTOB M Ompeje-
Jennst Mecta no PJIC,

Kak Buano u3 puc. 69, a, AnA NONYYeHHS BHICOTHl HAJ HCTHHHHIM TODH30HTOM
Ha0 CHayajla y4ecTh HAKJOHEHHE 3DHTENbHOTO Jyda dy, KOTOpoe BHIGHPAIT H3
ta6na. 11-6 ¥ MT—75 no apryMeHTaM: BHICOTAa IJla3a Ha6M0JaTenNss H PacCTOSTHHE
10 Gepera wam Apyroro cyiHa (B KaleabTOBBIX). PaccrosiHHe MOXHO H3MEpHTh
PaJHOJIOKATOPOM, NPHYEM TOUHEe OHO OY/ET ONMpEAeseHO A0 CyIHA,
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Puc. 69. Mamepenue BricoT Haj GeperoM (a) u Batepauuneii (6)

TMosyuuB mnocsc yuera dn Bequduny Hhs, ee HCHDPABJSIOT COOTBETCTBYIOMIHMIE
OOGIHUMH HJIH OT/AE.1bHbIMH MONPAaBKAMH.

Ecau paccrosinve g0 cyAHa nau Oepera Menee 1 Muasi, MONPaBKY HHIAEGKCA Ce€K-
CTaHa Hajo ONpelesATb MO NPAMOBHINMOMY O6.TiKHeMy npeiamery (cyiHo, Geper).

a He 10 CBEeTHJY.
OnucaHubllf c110c06 H3MEPEHHsT BHICOT OCOOEHHO MOJEe3eH NpH NJOXOH BHAHMOCTH

rOPU3OHTA.

Mpumep 57. 21 asrycra 1981 r. u3MepHAH HajA BaTepJHHHeH CyAHA BHICOTY
CosHUa W NOJNYYHAH OC @=54°24,3’; i+s= +23"; e=10,7 m; Dy/=22 k6. Uc-

fipaBATh BBICOTY.
Pewenue (no MT—T75).

ocQ 54°24,3

i+s{ + 2.3

’, Ahy_e | — 10,0
hB—@— 54°16,6'

Ahg | -+ 13,3
h 54°31,9’



Fnasa 12

OcHoOBHbIe cBefJleHUA U3 Teopuu owmnbok
I'Iorpeun-loc-ru U3MEpPEHMUA BLICOT CcBeTnee

§ 43. Knaccucpuxauma norpelsHocTed MamepeHus. Meropas!
MX YMEeHbLIGHUS NPM aCTPOHOMMUECKHX HabniogeHnax

[lpn nio6uix BaGAIONEHHUAX WJIH H3MEPEHHSIX B Pe3yJabTaTax Heus-
€£€MHO OOHAPYKUBAIOTCSI MOTPELIHOCTH.

[Tox morpeiiHoCTbI0 TOHAMMAIOT PA3HOCTh MEIKAY MOJYYEeHHBIM a;
41 JefiCTBUTEJbHBIM @ 3HaueHUsIMH H3MepsieMOH BeJHUYHHBL, T. €. U=
= ai——a.

B mopexozHo#l acTpOHOMHH HPEHMYIIECTBEHHLIM BHAOM HabJjione-
HHull ABJSETCS H3MepeHHe BLICOT CBETHJ CEKCTAHOM. DTH H3MEepeHHS
“TAK)Ke CONPOBOXKAAKTCS NOCPCIIHOCTSIMU TOH UM WHO¥ BeJsindmHbl. OT
TOYHOCTH, ¢ KOTOPOIH OBLIIM H3MEPEHBl BHICOTHI CBETHJI, HENOCPEACTBEH-
HO 3aBHCHT TOUHOCTh IOJIydyeHHOTO 00cCepBOBaHHOrO Mecra. [lostomy
CYAOBOJANTE/b AOJXKEH yMETh OUEHHBaTb BeJHYHHY MNOTPEIHOCTeH B
<BOMX HaOJIOAEHUAX.

OCHOBHBIMH NPHYMHAMH BOZHHKHOBEHHS MOrpelHocTell JIOGHIX H3-
MepPeHUH ABJSIIOTCA HEeCOBEpUICHCTBO OPraHOB UYBCTB HabJiomartedis,
HECOBEPILEHCTBO HCNOMB3YEMSIX HHCTPYMEHTOB K METON0B HalaioaeHu,
A TakyKe BJHSHHE BHEWHHX YCJOBHH, NPH KOTOPEIX NPOH3BOASTCS Ha-
osonenud. HesaBucuMo OT NMOPOAMBILNX UX MPHYHH BCE MOTPEILHOCTH,
BOSHHKIIKE NPH HaGJIOAeHHAX, [AeJATCA [0 XapakTepy JAefACTBHS Ha
JiBe TPYNNbl: CHCTEMATHUECKHe M cjaydaiinble. Paccmorpum ocobenuo-
CTH 9THX NOTpellHocTe .

Cuctemarnueckue norpernoctd. CHCTeMaTHYECKHMH Ha3blBalOT NO-
TPEUIHOCTH, XaPaKTep M NPHUHHEl BO3HUKHOBEHHS KOTOPBIX MOTYT GBITh
BbISICHEHD! M BJHSHHE KOTOPLIX Ha Pe3yAbTaThl H3MepeHHil MOKeT GbiThb
HCKJIIOUEHO BBEJEHHEM IONPABOK MiAH APYTMMH CHELHANLHBIMH TpHe-
MaMH.

Ec/d BeJMYUHBl i 3HAKH CHCTEMATHYECKHX MOTPEUIHOCTEH OCTATCS
TIOCTOAAHHBIMH IIPH KaXXKA0M HOCJIeAYIOlleM HaOMI0AeH I, TO HX Ha3HBa-
30T HOBTOPAIOUUMUCS. B MODEXOAHOH aCTPOHOMHHU OOBIYHO NPUXOAHTCH
LMETb JeJ0 HMEHHO C MOBTOPAIILIMHCS IOTPEIIHOCTAMH, TaK KakK 33
BpeMA U3MEDEHHs! BbCOT OOJbIUIMHCTBO MPHYHH, BHI3HIBAIOMHX TIOSIBJE-
HEE B HUX CHUCTeMATHYECKON MOrPEUIHOCTH, OCTAIOTCH HEeH3MEeHHBIMH,

Bo3HHKHOBEHHE CHCTEMATHUECKHX NOTPELIHOCTEH OOYCJA0BJICHO Kak
BHEIIHHMH (aKTOPaMH, Tak M NOFPELIHOCTAMH HHCTpyMenTa. OCHOBHH-
MH OpPHYHHAMH MOSIBJEHHS CHCTEMATHYECKOH NOTrpelIHOCTH B 06CepBO-
B2HHOII BLICOTE ABJASIOTCS NOTPELIHOCTH B NMPHHATOM TabJHYHOM 3Hade-
HHH HAKJOHEeHHS TOPH30HTA d H B HHCTPYMEHTAJIbHON MOINpPAaBKe CeKCTa-
na s. Ha mpakTuke BeJMunila HAKJOHEHHS BHAMMOrO FOPH30HTA IOYTH
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BCerja OTJIHYaeTcsl OT TeX 3Ha4yeHMH, KOTOPBIe NPUBOAATCH B NOCOGHSIX,
Hanpumep B Taba. 11-a MT—75, a MHCTpyMeHTaJ/ibHasl MONMPaBKa CEK-
CTaHa H3MEHSETCS C TeyeHHEM BPeMEHH H YacTO He COOTBETCTBYET TeM
ee 3HaYeHHsIM, KOTOpble NPHBOAATCA B PopMyJaspe. KpoMe 3THx ABYX
NPHYHH, HCTOYHHKOM IOSIBJAcHES HeGO/bIIOH CHCTeMAaTHYECKO! norpeui-
HOCTH B BBICOTE MOTYT OBITb NOCPEIIHOCTH B aCTPOHOMHUECKOH pedpak-
IMH, IONPaBKe HHAehCa CeKCTaHa H Jp.

[IpuHATO CUMTATL, YTO BEJMUHHA CHCTEMATHUECKON MOTPELIHOCTH A
B MCIPABJEHHBIX BBICOTAX JIEXKHT B Npeenax oT 1 mo 3/, nocturas vHor-
la B noaapHbix Mopsix 7—~&', Ecau npu HabJofeHusX HCIOJb30BAJICH
HaKJIOHOMED, a CeKCTaH NIPOilles TILATEJbHYIO NPOBEPKY, TO CHCTEMATH-
YyecKast IOrPeIlHOCTh MOKeT MPUHHMATLCH B cpefHem Beauuunoit B 0,57,

CynoBoauTe b A0JKeH NPHHUMATH BCe HEOOXOAUMbBIE MEPHI AJS HC-
KJIOYEHHs! CHCTEMAaTHYeCKHX NOCpelliHoCTell M3 pe3y/bTaToB CBOHX Ha-
Oatoaennil. [lpakTHueCcKH 5TH MepBl CBOASATCS K CJAEAYIOUIEMY:

npaBHJbHOE OOpallleHue H YXOJ, 32 CEKCTaHOM;

IPOBEPha YCTAHOBKHM 3epKaJl nepei HabJI0AeHUIMH;

TIIATeJbHOE ONpe/eJieHue NONPAaBKH HHAEKCA CEKCTAHa NMPH KarKiblX
HabJ0ae usX;

npaBuJbHas BLIOODKA H ydYeT BCeX TabJMUHBIX IIONPaBOK IpH HC-
IpaBJIeHUH BHICOT;

H3MepeHHe, €cjd Tno3ponaseT oOCTAaHOBKa, AEHCTBUTEJHLHOTO 3Haue-
HHUs HaKJIOHEHHUS BHAMMOIO TOPH30HTA NPU NOMOLIN HAKJIOHOMEPA;

CHCTEMAaTHUYECKOE ONpPEjAR_JEHIEe IONPaBKH XPOHOMETPA U NIPUBE/iEHUE
ee K MOMEHTY HaOJI0fleHH CYTOUHBIM XOJ0M (IIOTPEINHOCTH B 3aMeyeH-
HBIX MOMeHTax Hab/10/eHnl, KAK U IMOTPEIHOCTH B BHICOTAX, NIPHBOIST
K MOTpeIHoCTsIM B 06CePBCBAHHBIX KOOPAMHATAX CYLHA);

IePUONHUECKAS TIepeaTTecTallus CeKCTaHa [Jisl NOJyUYeHHs yTOuHeH-
HBIX 3HAYEHHUH ero HHCTPYMEHTAJbHbIX NONPaBOK.

[lepeuncieHuble Mephl, npeAycMaTpUBAOILNE BBeleHUe NMONPABOK
K OTCUETAM CEKCTAaHA, O3BOJSGT YMEHBIIHTh CUCTEMATHUECKHE [TOTpCIl-
HOCTH B BHICOTaX, HO He Bceraa ycrpandanT ux. [lostomy, ecau ects Bo2-
MOXKHOCTDb, CJEAYET HPHMEHSATH NMPHEM HCKJIOUEHHSA CHCTEMaTHYeCKHX
NMOTPEeIUHOCTEH, 3aKJIOYAONIUMACS B COOTBETCTBYIOUIEH OpraHu3auuu
H o6pabotke HabmwogeHuli. [{puMeHeHne Takoro npuemMa BO3MOXKHO, B
YaCTHOCTH, IIPU OIIPEe/IEeHHU Mec1a CyAHa Mo HabJIofeHHAM TpexX HJH
YeTHIPeX 3Be3/.

Cayuaiinsle morpemrHocTyd. CaydaiHbIMH Ha3bIBAlOT MOTPEUIHOCTH,
BBLI3bIBAEMbIE COBMECTHBIM NE€HCTBHEM MHOr0O0PasHBIX M HPOTHBOPEUU-
BBIX IPHYMH, BJUSIONINX HA Pe3yJbTaThl H3MePEHUH.

BennuuHbl 4 3HAKH THX NOTPEIIHOCTER B OTJHMUME OT CHCTeMaTHye-
CKHX MOTYT H3MEHSThCS B KaxkaoM u3 HaOmoneHun#t. Tak, ecan B Oepe-
rOBBIX YCJOBHUSIX U3MEPHTH CEKCTAHOM HECKONbKO pa3 OJHMH U TOT e
yroJi, To MOJy4eHHblE OTCUeTbl OYAYT OTJANYATBLCS 110 BeJHYUHe. DTO CBH-
JEeTeJLCTBYET O HAJHUHU B KaXKIOM h3 OTCUETOB cBoOell CcOOCTBEHHOHN
CJAyYaiHO# MOTPELIHOCTH, HH BeNHUYHHA, HH 3HAK KOTOPOH HEHM3BECTHHI.
Takasi ”3MEHUHBOCThL CAYYAHHLIX NOrpeliHocTed oODbsICHAECTCS TEM, UTO
OHH BBLI3LIBAIOTCHA LEJBIM PSIAOM HE3aBHCHUMBIX APYr OT Apyra NpHYHH,
TIPOSIBJISIOLIUX ce0s N0-PasHOMY B KaXKAOM U3 HAGJI0JeHHUH.
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V3 Teopun BEpOSTHOCTEH H3BECTHO, UTO €CJH TIPOBECTH 00/bLIYIO
CEDHIO PABHOTOUHbLY udmepertd (T. €. BbIIOJHEHHBIX IPH PaBHBIX YCJO-
BHSIX! OAHMM HabJi0faTesieM, OAHUM HHCTPYMEHTOM, OJHHM MeTOAOM
H3MEpEeHHUli, 1Py OJHHAKOBLIX BHEHIHHX (paKTopax) KaxkoH-1H60 HE U3Me-
HSI'OUIENCST BETHUHHEL, TO BO3HUKAIOULKE ¢/1yyafiHble MOrpemnocTy OyaAyT
NOJUYUHSATHCS AEHCTEHIO ONpefeneHHbX 3akoHomepHocTeil. OcHOBHBIE
CBOHCTBA, KOTOPBIMH 006,12/210T CaydaliHble IOrpelHocTy, 3aKa04aT-
Csl B CJeAYIOLIeM:

L JaHHOM psie H3MepEeHHil YHUCJEeHHBIE BEJIWUYHHBl CJAYYaHHBIX IO-
TPEIHOCTEN HE MOTYT HPEBOCXOANTL HEKOTOPOro Mpejena;

B 0OJbLUIOM psige HU3MepeHufi Masnble cJaydaiiHble MNOrPEIIHOCTH
BCTpeUan1cs ualle, yeM OoJblIke;

B GoJbIOM psife M3MepeHuid ciayvafiHble MOrPELIHOCTH, PaBHblE MO
a6coJIoTHOI BeJIMUUHE, HO MPOTHBONOJIOXKHLIE TI0 3HAKY, BCTPedamwTcd
OAHHAKOBO UacCTO.

Ha ocHOBaHUM TpeThEro CBOHCTBA MOXKHO 3aKJIOUHTh, UTO cpelHee
apupveTHyeckKoe U3 BCeX H3MePeHHH NaHHOH BEJIUYMHBI NPH HOALUIOM
(TeopeTuyeckn GeckKOoHeuHO OOJLIIOM) uHCJe €e H3MepeHHH Oyier
CTPEMHTLCS K HCTHHHOMY 3HaUEHHIO.

JeACTBUTENBbHO, paBHble 17O BeJHUYHHE, HO INPOTHBOMOJOXHBIE MO
ZHAKY TIOTPEIUHOCTH, MPH CJIOKEHUH pe3yJbTaTOB BCeX HaMepeHui Gy-
JYyT KOMNEHCHPOBAaTh APYT Apyra. Ha npakTHke 4uc/jo H3MepeHHil npu
J106BIX HaOM0AeHUsix orpanduenHo. OnHako cpeinee apudmeTHyeckoe
Jaxe M3 OrpPaHMYCHHOTO YUC/JAa U3MEDEHHH OKa3blBaeTcs BCE XKe To-
pa3no OnxKe K HCTHHHOMY 3HQMEHHIO U3MEPAeMOl BeJTHUHHEL, YeM KaxK-
Jl0e U3 OT/AeJbHBIX PaBHOTOUHBIX u3MmepeHui#. [lostomy nss nosydeHus
GoJiee TOUHOTO pesyJbraTa HalJIOREHUH DEKOMEHAYETCS NPOH3BOAMUTH
HECKOJbKO H3MepeHHH OIHOH ¥ TOH K€ BeJHUHHLI C IOCJCAYIOLIHM
ocpeJHeHHeM MOJYUYEHHBIX OTCYETOB.

Ilpn n100eix HabsOZeHHAX DOSBJCHHE CJAyYafiHBIX TOTPEIIHOCTeH
HeuabexHo. IIpH acTpOHOMHYECKHX H3MEPEHHSX BHICOT BeJHYHHA ITHUX
MO PEeIIHOCTEH olipefiessieTcs rJAaBHBIM 00pa30M COCTOSHHEM BHJIUMOrO
TODH30HTA, a TaKXKe HCKycCcTBOM Habmwogaress. Ecnad ropusoHT pac-
NJIBIBYATHE, TO COBMeLIEHUE CBETUA C JHHHEl TOPH30HTa OYAET NPOHU3-
Be/eH0 MeHee TOYHO, YeM NPH YeTKOM TOPH3OHTE.

J.is yMeHbleHHs cAyuaHHBIX HOrPEeIIHOCTel B BHICOTAX HEOOXOLUMO
BLITIOJIHUTL PSAA peKoMeHAaiuil, KOTOphie MOZKHO CBECTH K CJIEIYIOMIHM:

CTPEMHTHCST TOJYYHUTDL JYUilHe YCJOBHA AJS HabuaoxeHuil (noabu-
pPaTh ROCTATOYHO SPKHE CBETHJA, PACIOJIOXKEHHBIE HAA XODOmio ocBe-
1IEHHOH YacTbiO TOPH30HTA );

CHCTCMAaTHUECKH TPEHHPOBAThCS B H3MEPEHUH BHICOT,

JA00UBATLCSl TOUHOTO COBMCIUEHHS CBETHUJA HJH €ro Kpas ¢ JHHHeR
BUANMOTIO I'CPHU30HTA NPH 00534TeIbHOM NOKAUHBAHHHU CEKCTAHA,

COBMeIleHHe CBEeTH/IA C JHBHEH TODH30HTa IPOH3BOJUTH B LIEHTpe
Tpy 6Ll

He OrpaHH4YuBaTBC OJHUM H3MEpEeHHeM BLICOTH, a H3MepsiThb BHI-
COTY KaxJIO0ro CBeTusa TPU—IIATh Pa3 ¢ NOCAEAVIOUIUM OCpelHEeHHEeM
TI0JIYYeHHBIX OTCYETOB.
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§ 44. Ouexxa TouHocTH Habmoaenui. Mouarne o cpepHen
KBaAPaTHYHON NOTPELIHOCTH M3MEPEHHA BLICOT CBETHNA
M MeTofax ee BbluMCNeHMS

YCTpanuTh BJAHSHHE CAYy3aiiHblX NOrpeliHocTeil Ha pes3yJbTaThl Ha-
6/1101eHHll NOMHOCTLIO HEBO3MOIKHO, [03TOMY HEOOXOAMMO 3HATh METOJR
OUEeHKH TOYHOCTH CHEJABHBIX H3vepeHuil. [Tockoabky nodayuurts abco-
JIIOTHYIO BEJAUYHHY CJIydalHOH IOCPEINHOCTH B KarKJO0M H3MEpPEHHH He-
BO3MOIKHO, JAJ4 OUEHKH TOUHOCTH OTAEJbHOTO H3MepPeHHUsT AAHHOI'0 PALa
HabJ0AeHHA NPHMEHsETCS YCJOBHAS BEJAMUNHA, HaswlBaeMas Cpeouetd
KB8a0paruyHoLll nO2PeLHOCTLIO0 M.

J1s nosydenust m HeoBXOAHMO NPOBECTH CEPHIO DPAaBHOTOYHBIX Ha-
Giroaennii Kakofl-1nGo HeusMeHsiolleiics BeJHYHHBL Torjga cpelusst
EBAaApAaTHUlas TOrPELIHOCT MOKeT ObITh Bbluuc/eHa 110 dopmyJe

N R l/ZAi, 51
N —1 - = N —1 (o1

rie A, — PasHOCTb MeXK/]Y KaXK[bIM OTA€JbHBIM H3MepeHHeM a, W CPeJHHM apHbMe-
TIYeCKHM 113 BCEX U3MEPEHUH Qcp;
N — uncno uaMepenuii.

H

m=

Takoe BbipazkeHHe BeJIHUHHBL /1 Oka3blBAETCA OYEHb YAOOHBIM JJIF
OHEHKH TOUHOCTK IIPCH3BeAeHHbIX HalbJ/oaeHuil. [leicTBUTeJIbHO, 3HAUe-
HHe M HHKOTIZla He MOIKET 0Ka3aThCsl PABHBIM HYJIO, YTO COOTBETCTBYET
HalleMy NOHHMAHHIO O HEBO3MOXKHOCTH 0e301HO0YNBX HalJI0IeHMuil.
Bo3Be1eHHe pasHoCTel A B KajpaT ynpasjaHseT 3HAKH TOTpelHOCTed,
KOTOpble He HTPaloT HHKAKOH POJH NPU OLleHKE TOYHOCTH H3MepeHHd,,
4 TaKkzke MO3BOJISET BBISIBHTb IPHCYTCTBHE KPYINHLIX CAY4aHHBIX [0-
rpelHocef.

BeauunHel norpeiiHocTell B OTAE/LHBIX HaOJIOAEHHAX MOTYT OKa-
3aThCs Kak 60JblIe, TAK H MEHbIIe BEIYHC/EHHOro 3HaueHns m. OaHaxo
B TEOPHU BePOATHOCTENl YCTAHOBJECHO, UTO NpH OOJbIIOM YHCJ/E PABHO-
TOYHKIX Habaioaenuil B 68,3% cae/saHHbIX U3MepeHUIl abCcOMI0THOE 3HA-
YeHHe CJAy4aliHON MOrpemHoCTH He OyAeT NPEBOCXOJHTL CpeIHEel KBaj-
paTUYHOH morpeulHocTH. CJe0BATENBHO, €CAM NPH JaHHLIX YCJOBHAX
H3MepeHHH TOPU3OHTAJbLHOTO yrja CeswCTaHOM MOJyUHNH 3HAauYeHHe
m==2", 10 B 68,3% BCeX CAENaHHBIX USMEPEHHUI NMOTPEUIHOCTL HE Ipe-
BBICHT -=2’. YTPOeHHOe 3Ha4YeHHE CPEJHEeH KBajApaTHUHON NOTPEelIHOCTIE
NPUHATO HA3LIBATHL NPEAEJbHONA NOrPeUIHOCTbIO Migpen=31M. ¥ CTaHOBJe-
HO, UTO BEPOSITHOCTL TMOSBJEHHSI TOTPEINHOCTH, OoJbliell INpeaeIbHOH,
coctabasieT Bcero 0,3%. [TosToMy BCe H3MEpeHHS ¢ TNOTPELIHOCTAMH,
NpeBHILIAIOIIUME TIpe/e/ibHble, PACUCHHBAIOTCS KaK IIpoMaxu M oT6épa-
CHIBAIOTCH.

Kak yzke roBopHJIOCh, 110I pEUIHOCTL CpeHero apH(PpMeTHIECKOrO Mep
W3 psiJla M3MepeHHuil BCerja OKa3biBACTCA MEHbIIE, HeM NOTPelHOCTh
KAXKJOTO OTAEJBHOIO u3MeperHs. TeopeTndyecku J0Ka3aHo, 4YTo

m ¢
Me,= T v (52)
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Taxkum o6pa3oM, NMpH yBeJHUEHHH yucaa U3Meperuit N NorpeiHocTs
CpeaHero apuQMeTHYECKOro YMEHbUIAeTCs.

Jlas mpoBeaeHHst aHAJAM32 TOYHOCTH HABHTALMOHHBIX HalJ/l0AeHHH
#e06X01HMO OblI0 OBl BBIUUCAATH M1 [PH KahaOoM ONpPeAeNeHHH MecTa
CyAHa, 4TO, OAHAKO, NoTpedyeT 6OJbUINK OTIOJHHTENbHBIX 3aTpaT Bpe-
neHil. [losToMy Ha npakTHKe OUEHKY TOUHOCTH JENAlOT Ha OCHOBE Mpei-
LIECTBYIOIIHK BBIUUCJACHNH 1, TPOU3BEJICHHBIX [IPH PA3IHUHBIX YCIOBHAX
fi;1aranust (COCTOsiHIlE BUAHMOCTH, Kayka CyAHa H T. A.). Takasi oleH-
7a TOUHOCTH H3MepeHufi, AaBaemasi HA OCHOBE HMMEIOIErocst y Cy/JOBO-
JHTe I ONblTa, HA3KIBAETCH AnPUOPHOILL.

MeToabl BbIUNCACHNUST My. 3HaUYEH e CpeAHel KBaApaTHUHOM NOT peli-
FOCTH Kakux-anbo Hab/ioAeiuil MOKeT OLITh MNOJyueHo 1o ¢opmyJe
(51). Has storo moskHO GHITH NPOM3BEJEHO He MeHee NATH, a Jyulle
JEBSITH WJIH OJAMHHAZLATH DaBHOTOUHBIX H3MepeHHil NaHHON BeJUYHHBI.
Haubo.iee 1POCTHM TIPUMEPOM PAaBHOTOUHBIX HAGJIIOAEGHHA MOTYT CJIy-
SKHTh TIOCJ€40BAaTe/bHbIE U3MEPEHHUs OJHOTO KW TOTO K€ YyIJa MeXKILy
ABYMs GEPErOBBIMH ODUEHTHDAMH, IIPOU3BENEHHBIE M3 OAHOH TOUKH.
ITonyunB cpensee apudMeTideckoe BCeX H3IMEDEHHH dcp, o6pasyior
PA3HOCTH MEKAY PE3Y/AbTATOM KaMJAOTO HU3MEpPEHHS a; U dcp, T. €. A=
=a,—acp. BosBens Ai B kBaapar ¥ noactasus B popmyay (51), nony-
TAIOT 3HAUYEHUE M H, CJH HEOOXOLHUMO, Micp.

[Ipn oueHKe TOYWHOCTH H3MePEHHUS BHICOT CBETHJ CJEAyeT, OAHAKO,
VUUTBEBATD, YTO TH BBICOTHl HEIPEPHIBHO H3MEHSIOTCS, T. €. Habuio-
JICHNS He ABJSIFOTCS PAaBHOTOUHBIMH. VI3MeHeHHsT BLICOT TNPOUCXOAST
BCJEACTBHE CYTOUHOrO BpaileHus cdepbl, a TakxKe W BCJIEACTBHE
TiepeMelleHus cyada no nosepxHoctd 3emuu *. B pesyabrtate BCe mo-
JIyYeHIBle OTCYeTHl CeKcTaHa OyAYyT OTJHUAThCA APYT OT Apyra He
TOJIbKO 34 CYET HAJIMUHS B KaXKAOM M3 HHUX CBOeH coGCTBERHOH ciyuai-
HOIl NOTPEIIHOCTH, HO M N0 YKa3aHHBIM JABYM IpuuuHam. Htolmnl cae-
JiaTh pe3yJbTaThi HGMEPEHHH paBHOTOYHBIMH, T. €, CPABHHBAE€MBIMH
Mex 1y coboii, HeoOX0AUMO TPEeABAPUTE/LHO TPHBECTH HX 3HAueHHs K
©OJHOMY MOMEHTY BpeMeHH H OLHOMY 3eHHTY (MecTy) uabaioaeHuit.
DTy BLIYHCJAEHUS H3-32 CBOEH CJIOXKHOCTH M TPYHLOEMKOCTH [e/aioT Me-
TOA MOJyUeHHs fity N0 dopmyae (51) HeynoGHBIM, B 0COOEHHOCTH, €CJIH
JKeJaTeNbHO 3HATh BETHUNHY NOTPELIHOCTH H3MEPEHHS BLICOT HENOCPE -
CTBEHHO NPH ONpeeieHHH MecTa CYAHa.

[losTomy B mocnensmne roiwl ObIM paspaboranbl GoJiee NpoCTHeE,
apubIHKeHHDBIE METOAB MOJYUYEHHA /M1y, NAIOIiHe, OAHaKO0, BIOJHE YAO0-
BIETBOpHUTE/bHLIE peaysabrarhl. baaronaps cBoefi mpocToTe OHU MOTyT
TPHMEHATbCA AJSA pacueTa CpejHell KBaApaTHYHON MOrpeuiHOCTH Heno-
CPEACTBEHHO NPH KayKA0M CJyuae OnpejesieHust MecTa,

Pacyer my; ¢ rpaduueckum onpepesieHHeM BeJHYUHBI pasMaxa. Ha
JCTe MHJIMMETPOBOR OyMaru CTposT rpadik, 10 OCAM KOTOPOTO B
sboI6pagHOM Maciutale OTKJIAJABIBAIOTCS OTCUETHI CEKCTaHa H MOMEHTHI,
COOTRETCTBYIOIIHE KazKAOMYy Habawneruwo (puc. 70). [Mpumepuuit mac-

* I1amenenne seicor ConHua, miaseT W JIyHB NPOHCXOAHT TAK¥XKe BCJAeACTRHE
HU3MeHeHust MX CKJOHeHHil. OAHAKO 3TH HM3MepenHd NO HX MasOCTH, Kpome JIyHH,
MOTYT He yUHTbIBATbCH.
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Puc. 70. Ilpumep Ha pacyer cpeiHeii KBaapaTHUYeCKO# MNOIPENIHOCTH H3MEPEHHsS! BhHI-
COT CBEeTHJ C rpadHuecKUM onpejiesiendeM pasMaxa

wtab NoCTpOeHUH NMPHHUMAETCst paBHEIM 1'=5 MM u 1°=1 Mm. OTcue-
THl CEKCTaHa He TpeOYIOT NMpHBeAeHHS K OTHOMY MOMEHTY W 3€HHTY.

B pesynbTaTe MOCTPOEHHH MOJYYAIOT PsiJ TOUEK, YHCJIO KOTOPHIX
PaBHO 4HCJy uaMepeHuil BhicoT. C NOMOLILIO [PO3PAauHON JIHHEHKH
T1a30MePHO NPOBOAST OCPSAHSIOULYIO JHHHIO MeXKIAY TNOJyYeHHBIMHU
ToukaMu. HaxoasiT JiBe TOYKH, MMEIOMHE MAKCHMaJbHOE MOJIOKHTE/b-
HOe H OTpHIaTesbHOEe YKJOHEHHWE OT OCPeAHSIOeHl JIMHHH IO Hampas-
JIEHHIO OC.

s pacuera my noab3yiores popmyaon my=*+RKy,

rae R — Besnyuna pasMmaxa, paBHast CyMMe abCcoNIOTHRIX 3HauYeHH i JABYX MakKCHMaJib-
HBIX yKJ[OHeHHﬁ oT ocpezLHmomeﬁ JIHHHH.

R = /+ Ahmnx/ + /_ Ahmax/’ (53)

rie Ky — GeapasmepHHil Ko3(hdunnent, BuGHpaeMblii B3 Taba. 5 mo uHcay HaMepe-
Huit N
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Ta6auuga 5

5 6 7 8 9 10 1 12

S

K ‘ 0,59 ’ 0,49 ‘ 0,43 ’ 0,40 | 0,37 l 0,35

0,34 I 0,32 0,32 ’ 0,31

TMpumep 58. B ¢=50,0° N, caexys UK=210°, V=12 y3, usMepu.1ir cepHio U3
HSATH BBICOT CBETHJIA:

0c=31°075"; Txp=0631M40¢;
0c=3057,9; Tw=06 32 43;
0c=3047,2; T+xw=06 33 48;
0c=30397; Ty,p=06 34 50;
0c=3029,1; Txp==06 35 55.

CocTosiHEe TOPH30HTA YAOBJETBOpUTEAbHOE, ONpefesuTh My, Mhypen Mhepe

Pewenue. B pesyabrare cresaHHblX TOCTpoexuit (cM. puc. 70) TOAYUHJIH pa3-
Max R Kak CyMMy OTKJOHEHHH OT OCpeJHSIOUled JHHHH ToYek § K 4:

R=Ahg + ARy = 1,00 + 1,8 =2,3;
mp =+ RKy=2,3 X0,43= £0,99";

mp :iBmh—_—iQ,QT;

npex

. my . 0,99'

Pacuer my, no BeanuuHe cpepiHeil KBaJpaTHYHON NOTPEIIHOCTH Onpe~
AeJieHUa NONPABKH HHAEKCA CEKCTaHa Mo FOPH3OHTY. TouHOCTb H3Mepe-
HHS BBICOT CBETHJI M TOYHOCTb, ¢ KOTOPOHl MOxeT OBITh OlpejeseHa
nonpaBKa HHAEKCAa CeKCTaHa IIC TOPH30HTY, 3aBHCAT B OCHOBHOM OT
YETKOCTH BHAUMOrO I'OPH30HTA.

B pesyabTaTte cnenmasnbHBIX HCCaeAOBaHWH Onlja HaljeHa 3aBHUCH-
MOCTb MEXKAY BeJHYUHOHN M1y W CpeJHell KBaApaTHUHO{l MOTPEINHOCTHIO
H3MepeHHs ONPaBKU HHIeKCa CeKCTaHa [0 TOPU30HTY M

m,=0,3'--0,5" m,. (54)

=4 0,45,

Iosb3ysick »TO¥ 3aBUCHMOCTBIO, MOMKHO 3aMEHHTb OTHOCHTEJIBHO
CJIOJKHDBIE BBHIUHCJCHUS NPH OrpelesieHun My 6oJiee NPOCTHIMH H3Mepe-
HAAMHA 71, s 3TOro Npou3BOLAT NATb—CeMb ONpeAeseHHi NoNpaBKRr
HHJEKCa 110 TOPU3OHTY.

Hsmepenus i 107xHB NIPOH3BOAHTLCA B IJIOCKOCTH BepTHKaJj a JaH~-
HOTO CBeTHJA.

Beauyuny m; HaxoAsT 10 HAHOOJbIIEMY Da3Maxy:

mi= i (imax _ imin) 1(N= i RKN' (55)

[Tocnie 3TOrO BEIYHCAAIOT i, IO dopMyde (54).
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Mpumep 59. Ioayuensl naTte 3HadeHnil MONPaBKH HHJEKCA CEKCTaHA MO TOPH30H-
Ty: + 1,4 +1,9; 1,0, +1,2%; 41,5, Onpeaeauts m, u my,
Petuenue.
R=1,9—1,00=0,9";

m;=+0,9" X 0,43= £ 0,39";

my=0,3" +0,5" X0,39~ +0,5.

Ecan anauenne mp NPH HeNmOCpeACTBeHHHIX HafJI0eHHAX He ONpelens’aoch, a
Tanye He OBIIHM TIPOBEJAEHBl allPHOPHBIe U3MepeHHs Mlp, TO AJs NPHOIHKEHHOH oleH-
KH TOUHOCTH H3MEPEeHHA BBICOT MOXKHO pPYKOBOACTBOBATBHCS TPUBEAEGHHBIMH HHXKe
HHppamu.

CpelHas KBaApaTHyHasl MOrPEIlHOCTb OTAEJNBHOTO U3MEPEHHs BBICOTH HABHrALH-
OIHBIM CeKcTaHoM coctasisder: aasa Cosxua u Jlywel my= +0,4'+09"; 1aa 3sBe3q
1 naaHer my,= *+0,6'=1,2",

OtH nu@pHl NOAYYCHB! 4Ji5 HabJ01aTe st cpeiueil ONBLITHOCTH U NpH
XOpOlleM COCTOSSHUM BH/IUMOI'O F'OPH30HTA.

§ 45. Npomaxu npu HabniogeHHsax U BEIMMCICHHAX. MeToAbl
1Xx o6HapyeHus! NPU U3MEPEHHUH BbICOT

K npomaxam oTHOCAT rpyGble OoninOKH, BeJHUHHA KOTOPBIX 3aMETHO
IpeBLIlIaeT NOTPELIHOCTH H3MEePEeHHH UK BHIUHCJIEHHH, BO3MOKHEIE NIPH
JaHHBIX ycaoBHaX. OHH MOTYT NMOSIBHUThCS B pe3yJbTaTax HaONI0AeHHii
MJIM BBHIYHCJEHHH H3-32 [OTNYLIEeHHOH CYAOBOAHMTEJEM HeBHMMAaTeJbHO-
CTH.

IlpakTika noxaseiBaeT, YTO Y ITypMaHa, He HMeEIOLIero HeoGXO4H-
MbiX HABBLIKOB B NIPOH3BOJACTBE HabOMAIOJeHUH H BBIYHCJACHWH, TPOMaXH
HOSIBJSAIOTCS JOBOJIBHO YacTo,

Kpynublit npomax obHapyxuBaer ccls 0OBUHO B KOHIE PEUICHHN
3aJa44 MO PE3KOMY HECOOTBETCTBHIO NMOJYUYEHHOTO pe3yJbTaTa C OXKH-
daeMbIM. MeJlKHe [poMaxH galle BCEro MOryT OBITh HE 3aMeueHHI.
B sTOM cayuae, 4TO 0COGEHHO ONACHO, NOJYUYeHHBIH HEBEPHBIH DPe3yJlb-
TaT MOKeT OBITh MPHHAT 32 HPABUJbHBIN.

s Toro urodsl u3besKaTh [IPOMAXOB IPH HaOJIONEHHSX, HUKOTAA
He cJeAyeT OrpaHHYMBATHCA HM3MepeHHeM OJHOH BBHICOTH! CBeTHJA.
TosbKO NpPH U3MEPEHUH CEePHH BLICOT ITPOMAaxX, ecJid OH OB JONylleH
B ONHOM H3 HabJo/leHu#i, 00HAPYXKHUT cebsi MO pe3KOMY OTJIHYHIO MO-
JIYUEHHOTO OTCYeTa OT OCTaJbHBIX. ITOHATHO, YTO H3MepeHMe, colep-
JKalllee MpoMax, AOMKHO OBITL OTOPOIIEHO H €ro HeJb3sd BKJIOUATh
B JaJbHeHIINe pacyeTHl.

OTcyTcTBHE MPOMaXOB B H3MEDPEHHBIX BBICOTAX CBETHJ CHAEYyeT
KOHTPOJIMPOBATH MO Pa3HOCTsiM. IloNyunB cepHi0 BBICOT H COOTBETCT-
BYIOUIHX MM MOMEHTOB, PACCUMTLIBAIOT PA3HOCTH MeX1Y COCEJHHUMH
oc U Txp. [lpy OoTCYyTCTBMH IIpOMaxoB B HaOJIOJeHHMSAX BCe pPa3HOCTH
AT nosxHbl OBITb HPOMODLUHOHAJbLHLL pasHocTAM AhA, T. e. GoablIHM
IIPOMEKYTKaM BPeMEHH MAOJ/HBl COOTBETCTBOBATh M 0OJbLINE pPasHO-
CTH B OTCUETAX CEKCTaHa.
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BoJsiee TouHBIi KOHTPOJb 33 OTCYTCTBHEM NPOMaxoOB B H3MEPEHHHIX
BHICOTAX MO PA3HOCTAM MPOBOASIT ¢ Nomouisio Taba. 17 MT—75 «Has-
MEHEHHE BBHICOTH cBeTHsa 3a 10 ¢ BpeMeHU>».

U3 taGa. 17 MT—75 no cuuciuMofl WHpPOTe B a3UMYTYy, 3aMeyeH-
HOMY Npu HabJloeHusx, BolOupaloT 3HaveHue Afi; 3a 10 c¢. [Ing y1o6-
CTBa NaJbHEHIIHX PACYETOB MOXKHO HaHTH Takxke Ak, 3a 15, 20, 30 ¢
M T. A. JeficTBuTesbHbe PA3HOCTH B COCEJHHUX OTCUETAX CEKCTaHa
(Ahgacy) RONKHBI GHITHL ONHU3KH K Afl, NOACYUTAHHBIM JJIA NPOMEKYT-
KOB BDPEMEHH MeX1Y STHMH K& OTCUeTaMHM Mo AaHHbM Taba. 17 MT—T75.
Pacxoxennsi B npeaenax 1’ MoryT ObITb OTHECEHBI K CayuyaHHBIM 110-
TPEIIHOCTAM M HE YUHTLIBATHLCS.

Ecor pacxoxJeHHss B ABYX Kakux-iubO pasHOCTAX OKa3blBAlOTCH
3HAYUTEJLHBIMH, TO B CpelHeM H3 TpeX COCeAHUX HalJIIONeHHUH cieiyeT
npeanosarath npomax. Takoe HabalogeHHe U3 AajbHEeHINIHX pacueToB
BEIOpaceBaeTCs.

Mpumep 60. B @.==40°25" N usaMepennl BbIcOTH HuHKHero kpasi CosHma M 3a-
MeyeHsl MOMEHTH MO XpOHOMeTpy. B cpelHuii MOMeHT HabJioneHuit I/IH®=155°.

ITpousBecT KOHTPOJb HAGMOAEHHKH 110 Pa3HOCTSAM.

Ne n/u oc T ATC A i naban A b Taba Pasnocry
1 2 3 4 5 6 7
1 33°50,5 17437%10¢ 62¢ 53 5,0/ 0,3’
2 33 55,8 17 38 12 81 6,4 6,6 0,2
3 34 02,2 17 39 33 55 4,4 4,4 0,0
4 34 06,6 17 40 27 41 3,1 3,3 0,2
5 34 09,7 17 41 08 — — — —

Hs tabn 17 MT—75 no ¢=40°25' N u A®=155° 3a 10 ¢ AR,=0,81"; 3a

20 ¢ AR, =1,62; 3a 30 ¢ AL, =2,43"; 3a 5 ¢ Ah,=0,40"; 3a 1 ¢ Ah.=0,0%8".

[MosyuenHsie pasnoctu mexay Ah uabmogennit w Ah, He npeBocxoaar 0,3'.
Caenosatenbio, HabIIONEHHS MOKHO CYHTAThH YAOBJETBOPUTEJbHBIMH. [Tose3Ho Takke
3HAaTb, 4TO CpejHHe apupMeTHyeCKHe U3 BCeX OC M MOMEHTOB XPOHOMeTpa JOJXKHbE
6HTH GIH3KH K CPeJHEMY OC H CPeiHEeMYy MOMEHTY.

TapanTHe#l OT MpOMaxoB MPH BLIYUCJIEHHSX MOKET CJAYKHTb TOJb-
KO npeje/ibHasl BHUMATeJbHOCTb. DoJbilloe 3HAYEHHE HMEEeT TaKiKe HC-
NI0JIb30BaHHE NPUBBLIYHBIX H 1les1eco06pa3HbIX CXeM, aKKypaTHOe Hallu-
caHHe HH(P, PACHOJOKEHHBIX B KOJIOHKAX CTPOTO IO paspsiaM.

BeposiTHOCTh NOABJEHHS [POMAxOB CHHXKAETCS HpPH IMOCTOSIHHOMR
TPEHHPOBKE B HAGJIOAEHHAK U BHIYHCACHHUSIX.



Fnasa 13

PeiueHue napannakT¥yeckoro TpeyronbHuMKa ceetuna

§ 46. OcHoBHble hopMynbl chepHuecKoik TPHIOHOMETPHM

AcTpoHOoMHYECKOe OllpenesieHHE MeCTa CyAHa HJH NONPaBKH KOM-
11aca CBSI3aHO ¢ BBIYHCJEHHMEM HWCKOMBIX BeJHUHH uepe3 Jpyrue, H3-
BEeCTHDIE BeJMYHMHEl, MOJyyYeHHble W3 HaAOMIOLeHUl HJIH U3 clelunasb-
upiX nocobuil. Takum o6pasom, Bce BaskHeHIiHe 3aAaud MOPEXOLHOH
aCTPOHOMHUH TPeOYIOT pelleHUsl NapasylaKTHUeCKOro TPeyroJibHUKa, CBi-
3BIBAIOLIEIO Mekay coboil reorpaduueckue KoopAuHATL HabsonaTess
€ TOPH3OHTAJLHBIMH M JKBATODHAJbHBIMH KOOPAMHATAaMH CBETHJIA
(puc. 71).

Pemenne napa/iakTHUECKOro TPeyroJbBHKa NPOM3BOAAT Mo (op-
MyJaM cepHIecKOH TPHTOHOMETPHH,

M3BecTHO, yTO AJIsi HaXOAAEHHs KAKOro-iubo yria HUJIM CTOPOHHI
TPEYroJibHUKa HeOOXOJUMO, YTOOBEl TpH MIOOBIX JAPYTUX eIo 3JeMeHTa
OBlJIA U3BECTHHl (3a7aHBl). YCTAaHOBUB aHAJMTHYECKYI0 3aBHCHMOCTh
MeXAY MCKOMBIM 3JIEMEHTOM W 3aJaHHBIMH, T. €. CBsI3aB 3TH UeThIpe
J€MeHTa COOTBETCTBYIOWEil (OopMynOH, B UTOre BBIUHCJEHHH moJayda-
10T HYKHBI{l pPe3ysabTaT. JTO NMOJIOKEHHE IOJHOCTBIO PACNPOCTPaHsETCA
¥ Ha pelueHue chepHyecKux, T. €. NapajJaKTHUECKHX TPeyroJbHHKOB.

Paccmorpum (6ez BHIBOjA) 4YeTHIpe OCHOBHBIX TeopeMbl cepHye-
CkOR TPUTOHOMETDHH, YCTaHaBJHBAIOIIHE HEOOXOZHMYIO aHaJHTHYe-
CKYI0 3aBHCHMOCTb MEKJY 3JeMEHTaMH c{epHyeckoro TpeyroJbHHKA.

PopmMysa KOCHHYca CTOPOHBL. DTa (Gopmyna CBA3bBaeT MeXAy CO-
60l Bce TPH CTOPOHBl M OAHH M3 YIJIOB C(EPHYECKOro TPEYTOJbHHUKA.
Has moboro couyeTaHusi TakKHX YeThHPeX 3Je€MEHTOB YCTaHOBJIEHa 3a-
BHCHMOC1b.

A
8 m
8
M u
Puc. 71. ITapannakTHuecKuil Tpeyrogp- Puc. 72. KocoyroabHsii coe-
HHK CBeTHJIA PHYECKuU#l TPeyroJbHUK
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Teopena I. Kocuuyc cTOpOHBL chepHUECKOro TPeyroJbHHKA paBHS-
eTcs HPOH3BeAEeHHI0 KOCUHYCOB ABYX JPYIHX CTOPOH IIIOC NPOH3Beje-
HHE CHHYCOB TeX e CTOPOH Ha KOCHHYC YIJia MexAy HHMHU.

QopMy.ia KOCHHYCA CTOPOIL IPUMEHAETCSH NPU HAaX0XKAEHHH KaKO#-
Au60 CTOPOHBI TPEYTOJNbHHKA N0 ABYM ADYTHM 3aJaHHBIM CTODOHAM H
YAy MeXAY HHMH, a TaK:he CJAYXKHT [/ BBIYHCJAEHHS Yyrja no Tpem
3aJl2HHBIM CTOPOHAM.

Paccmarpusas chepuyeckun tpeyronsHuxk ABM (puc. 72), snemen-
TaMH KOTOPOTo SABJASIOTCs Yol 1, B u M u croporamu a, b u m, 3ame-
THAM, 4TO AJs HanucaHusi GopMyJisl, CBA3BIBAIOIIEH HHTEpecylOline Hac
ROHKPETHBIE 3JIeMEHTHl —— TPH 3aJaHHBIX H OAHH HCKOMBIH, [1OCTATOYHO
3aM0MHUTH TEKCT TeopeMbl. Hampuwmep, npuMeHHTEeJLHO K CTOPOHE @
Tpeyrosibiuka ABM, pyKoBOJACTBYSACHL TeOpeMOil, HamHIleM:

cos a==c0s b cos m+ sin b sin m cos A.

Bcero MOKHO HamucaTh TPU TAKUX COOTHOLUEHUS IO YUCTY CTOPOH
TpeyroibHuka. Jlig CTOPOH b H m 34BHCHMOCTb MeXAy 3JeMeHTaMH
TPeyroaLHUKa BEIpasutTess GopMynaMu:

cos b=cos m cos a - sin m sin a cos B;

cos jn==cos a cos b} sin a sin b cos M.

$opmyaa cHHYCOR CBSI3BIBAET MeKAYy coOOH mpoTHBOJekKalue 3Je-
MEHTDL! TPEYroNbHHKA — YTJIBl U CTOPOHBHIL.

Tcopema 11. Bo BcsIKOM cepHUECKOM TPEYTOJbLHHKE CHHYCHI CTOPOH
OTHOCSITCSt KaK CHHYCbl IPOTHBOJIEHAHIHX YIJIOB.

Iaa coepuueckoro tpeyroapHuka ABM (cM. puc. 72) MoxeM Ha-
IIHCATh COOTHOUIEHHA:

sin a snA , smna sin 4 sin b sin 8

= ; =
sin b sin B sinm sin M Sinm sin M

®opMysa CHHYCOB NPHMEHSETCS AJis1 BLIUKCJIENHs OJJHOTO H3 3JIeMeH-
TOB, BXOASIINX B 3alHCAHHBIE PABEHCTBA, €CJM H3BECTHBI TPH APYTHX
eMeHTa, .

PopmMyna KOTAHICHCOB CBSI3bIBAeT MexkAy co60# yeThbpe 3JeMCHTa
CcepHUeCKOTo TPEYroJbHHK A, JexKallie psALoM. DTH 3TeMEeHTHl pasaes-
I0TCSt Ha KpaliHue (yroJ U CTOPOHBI) M cpefHue. MeK/y HUMH YCTAHOB-
JIeHa aHaJUTHYEeCKasi 3aBHCHMOCTD,

Teopema 111. KoraureHc xpaiiHero yrJjia, YMHOMKEHHBII Ha CHHYC
CpefHero, paBHseTCS NPOH3BENCHHIO KOTAHTeHCA KpaHHeil CTOPOHB HA
CHHYC cpefHeil 6€3 NMpou3BenXeHHs] KOCHHYCOB CDeJHHUX 3JEeMEHTOB.

TepMuHBl «KpafiHH{A» H «CpefHHI» B OTHOUIEHHH 3JEMEHTOB Tpe-
YroMbHHKA OPHMEHSIOTCS B 3aBHCHMOCTH OT TOTO, KaK 5TH 3JeMeHTh
pacno.ioxKeHbl B TPyNNe 13 paccMaTpPHUBAeMBIX UYETHIpeX dacrell Tpe-
YTOJbHUKA,

Hanpuwmep, ecau B cepnueckoM tpeyroavuuke ABM (cMm. puc. 72)
yCTaHaB/AMBAGTCS 3aBUCHMOCTL Mexnay anaeMeutamu A, m, B ua, To
yroa A W CTOPOHA « SIBJASIOTCA hpafiHuMH, a yroa B u CTOpoHa m —
CpeHHVH 3JjeMeHTavil. g 3TOro cjaygas MoxKeM HamucaTh GOpMyay

ctg A sin B=ctga sinm — cos B cos m.
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Bcero it TpeyroNbHHLA MOXKHO HAMHCATh IUECThH TAKHX COQTHOLIE-
Hui. PaccMmartpuBas Bce Apyrue BO3MOKHbBIE BapHaHuThl COUETAHHA ue-
THIPEX JIeXKAIUX PALOM 3JIeMEHTOB, NONYYHM (POPMYJbI:

ctg A sin M=ctg a sin b6 — cos M cos b;
ctg B sin M=ctg b sin a — cos M cos a;
ctg B sin A=ctg b sin m— cos A cos m;
ctg M sin A=ctgm sin b— cos A cos b;
ctg M sin B=ctgm sin a — cos B cos a.

®opMyJsa KOTAHI€HCOB NPHMEHSETCsl Uil BHIYUCJIEHHS CTOPOHB HJIH
yrja TPeyroJbHUKa, ec/ii OHH JIeKaT PAAOM C TpeMs 3aJaHHBIMHU 3Je-
MEHTaMH.

PopmMysia KOCHHYCA yraa CBsI3hHiBaeT MeXAY cof0# TPU yriia H OAHY
H3 CTOPOH c(epHUecKOro TpeyrodabHuka. [1J1s ycTaHOBJIEHHSI COOTHOLIE-
HHH MeXJy NepeuyucJeHHBIMH 3JeMeHTaMH HalileHa aHaJHTHuecKas
3aBHCHMOCTb.

Teopema 1V. Kocunyc yraa chepHuecKOro TpeyroJbHHKA PaBHSAETCS
NpPOH3BELEHHIO CHHYCOB IBYX APYTHX YIJIOB HA KOCHHYC CTOPOHE! MeXXIy
HEMH 6e3 NPON3BENEHHUS TeX XKe YIJIOB.

Jas xaxmoro u3 yrios cdepuueckoro Ttpeyroabiuka ABM (cm.
pHC. 72), IpUMEHSA TEKCT TEOPEeMbI, MOKEM HamnucaTb QOpPMYJIH:

cos A=sin B sin M cos @ — cos B cos M;
cos B=sin A sin M cosb — cos A cos M;
cos M=sin A sin B cos n — cos A cos B.

@opmyna ynobHa TipH BHIYHCJIEHHH YIJa [0 ABYM JADYTHM VIJIaM U
CTOpPOHE MEXJY HUMHU, 4 TakiKe CJYXKUT AJS HAXOXKIAECHHS CTOPOHLL HO
TpeM 3aJaHHbIM yIJaM.

[TpuBeennble yeThHIpe OCHOBHBIX TeOpeMEl cdepuyecKoil TPHUroHOMeT-
PHH MOTYT HPHMEHSITHCS 1Jd DEUIEHHs KaK KOCOYTOJbHBEIX, TaK W Npsi-
MOYTOJIbHBIX WJIM UYETBEPTHEIX C(PepHUECKHX TPEyTOJbLHHKOB. PelieHne
NPAMOYT'OJIbHBIX M YEeTBEPTHBIX TPEYrOJbHHKOB IPOIE, YeM KOCOYroJb-
HEIX, TAK KaK OJHH M3 UX 3JeMeHTOB (npsamoii yroa uiau cropora 90°%)
BCEra HW3BecTeH H, CJIe/0BaTebHO, AJs1 PEelIeHHs TPeyroJbpHUKa A0CTa-
TOYHO 3HATh €lle TO0JbKO fiBa 371eMeHTa. KpoMe Toro, GopMyJibl s BbI-
YHCJIEHUS 2JIEeMEHTOB NPSMOYI'OJNbHBIX H YETBEPTHHIX TPEYTOJBLHHKOB 1O-
Jy4aoT jgorapudMHuecKuil BHJ (OAHOUYJIEHHBE), YTO YCKODPSIET BHIUHC-
JIEHHS.

Hanpuwmep, ecau B chepuueckom tpeyroibiuke ABM  (puc. 73)
sagannl yron B=90° kater a u yroa M, To mas Bbluncaenus yraa A
MOKHO MPUMEHHTH OpMyJsy KOCHHyca yria

cos A=sin B sin M cos a — cos B cos M.

Ecnu Tenepn 3aMeHUTL Bce QYHKUHM yriaa B=90° ux 3uauenusamu
(sin B=1, cos B=0), To NOJyYHM OIHOWIEHHYIO (OpPMYJYy, CBSA3BIBA-
IOILYI0 HCKOMOE C JBYMS 3aAaHHBIMH 2JIeMCHTAMHU:

cos A==sin M cos a.
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Ha npaxTuke CyZOBOAUTEJIO MPHUXOAUT-
¢ HMeThb JeJo, KaK MNpaBHJO0, C pelieHHeM
KOCOYrOJIbHBIX  IAapayJiaKTHYeCcKHX  ‘Tpe-
yroabHuKOB. [Ipu acTpoHOMHueckoM ompe-
JeJeHdd MecTa CyJHa BO3HHKaeT Heo0xo-
JHMOCTb B COBMECTHOM BBIYMCJIEHHH BBICO-
TH /4 M a3uMyTa A CBETH.1a IO 3aJaHHbIM
(M3BECTHBIM)  9J€MEHTaM  TPeYroJbHHKa
@, & 1 ty. I1pn onpenenenny MONPaBKH kOM- ‘
naca fno TeM K€ 3aJaHHBIM 3JIeMEHTaM pas-

JeJIbHO BBIMHCJAAIOT asuMyT A cBeTHA. M Z 8

Brlupcsenne HEH3BECTHLIX  3J€MEHTOB
HapajnaKTHUeCKOro TPeyroJbHUKa 1o (YOpP- Pue. 73 IIpaMoyroabHui
MyJjiaM cepuueckoil TPUTOHOMETPHH MOXeT CoepHuecKHdl TpeyroJbHHK
GBITH IIPOU3BENEHO MPH MOMOLIH TAGJIHIL JO-
rapu(MoB TPUTOHOMeTPHUYECKHX (PYHKUHH,

1O CHelHaJbHBIM TAaGAMIAM WJAH ¢ TIOMOINBIO 3JCKTPOHHBIX BBIUHMCHH-
TeJbHBIX MalldH.

3

—r

§ 47. OnpeaeneHse BLICOThI M asMMYTa cBeTMna
npu nomowM Tabnuu, norapuchmon

Pewenne cepyyeckux TPeyroIbHHKOB HPH NMOMONM TalJuy Jora-
pH(MOB CKIaABIBaeTCS U3 PsAa ONepalri, BHIOJHACGMBIX B ONpejeieH-
HOIl NIOCJIE€0BATENbHOCTH:

BBIOOp NOAXOAALIMX (OPMYJ, CBA3BIBAIOIIHNX HCKOMBIE 3JIEMEHTH C
3a/laHHBIMH;

npeo6pasoBaHile BHIGPAHHBIX QOPMYJ C LEJbIO BBIAEJEHHS HEH3BE-
CTHOTO;

HccsieoBaHue Npeo6pas3oBaHbX (opMysa H3 3HAKH TPUTOHOMETpH-
YeCKHX (QYHKIUL;

COCTaBJIeHHEe CXeMbl BBIYHC/IECHHU;

BHIYHCJICHHE HCKOMBIX BEeJHYHH;

KOHTPOJb C/eJlaHHbIX BHIUACICHUI.

Briync/ienne HeH3BeCTHBIX 3JIeMEHTOB TPEYrOJbHHKOB 1O (OopMyaam
cdepHueCKOH TPUTOHOMETPHH NPOH3BOAAT C NOMOILBIO TaGJHIL JIOTapUD-
MOB TPUrOHOMeTpHUeCKHX ¢yHKuui (taba. b-a MT—75).

B Hux naHbl 3HaYeHHS JOrapH(MOB TPHTOHOMETPHYECKHX (YHKIHN
(xak xapakTepHCTHKH, TaK U MAHTHCCH) sin a, cos a, tg a, ctg a, sec a
H cosec @ 1451 yriaoB ot 0 o 90° uepes 7. OtaennHbBIMH cTO/OIAME Oa-

. o
I0TCS JJOrapugMBbl T€X ¥Ke YIJoB /5 sm?? .

Tabnuna 5-a MT—75 ucnonb3yetcst Kak IJIsl HAXOXKIEHHS Jorapud-
MOB TPHIOHOMeTpHUECKHX (YHKUHH, TaK ¥ AJs OoOpaTHOH 3ajauyu —
HaxOXIeHHUA yTJa, COOTBeTCTBYIONIEro JaHHOMY JOTapH@MYy.

Jlorapudm TpuroHomerpuyeckoil (GpyHKUHH, KOTJa apryMeHT COAep-
KHUT JecAThle JOJU MHHYTB, HaXOJAAT OyTeM HHTEPHOJUPOBaHHUA Tab-
JIHYHBIX Be/JAHUIH. A NMONpaBKy K Jorapugmy, BoiOpannoMy Ha Gaumxai-
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rres nodee yuero wiwvy  waxongr o [Inunoxenwio 1 «Iponopuno-
HaJlbHble YaCTH» HJAH pPacyeTOM B YMe.

Tak npu HaxOX/JIEHUH HCKOMBIX BEeJHYMH B OOJBIUMHCTBE Cly4yaes
HPUMEHSAIOTCS HeJorapHpMHyecKHe (OPMYJibl, NPaBbie YaCTH KOTOPbIX
CojlepKaT [Ba 4JeHa, CBA3aHHBIX 3HAKOM «-» HJAH «—>», TO NPH pac-
yeTax MPHUXONHTCS MOJAb30BAThCH TaKKe TabJHIAMH JOTapu(MOB s
cymM uad pasuocrteil. Hanpumep, nausl g a u lg b, a Tpebyerca HaiTH
lg(a+b) uau lg(a—>b). B atoM cayyae, 4ToOBl He BHIYHCIAATL BEJIAUHH
a u b mo ux Jorapudmam, NMoJb3ylOTCS CHelHaIbHbLIMH TalbauLaMy,
cocraBaennbiMu K. @. Fayccom (taba. 3-a u 3-6 MT—75).

OO0bsicHeHHe YCTPOHCTBA U TpaBHA NOAL3OBaHHA TabaunaMmu JAaHO
B pasnene «O6bscuenne Tabaun» MT—T75.

Pemenre napajjakTH4eCKUX TPEYrOJbHHKOB CBETHJ MPOU3BOMIST NC
dopMyaM, NONYYEHHBIM NyTeM NpPeoOpPa3OBaHHS OCHOBHHIX (OPMYJL
cdepryeckofl TPHTOHOMETPHH.

®opMyJibl I1JiS COBMECTHOrO BblYHCJeHMs A M A cBeruaa. as BH-
YHCJAEHHS A npuMeHuM (GOPMYAY KOCHHYCa CTOPOHBI, KOTOPYIO Halli-
1IeM OTHOCHTEJBHO CTOPOHBI Tpeyrodbunka ZC=90°—h (cM. puc. 71):
cos(90° — k) = c0s(90° — ¢)cos(90° — &) + sin(90° — ¢)sin (90° —
—8)cos ty.

Ilpousseas ynpoulenne, OKOHYATENBHO NOJYYHM

sin /i==sin ¢ sin 3 4 cos ¢ cos d cos £, (56}

[Tpu Buiunucaenud A U A no dpopmyne (56) npHXOAMTCS MPUMEHATH
Tabauupl JorapudmMoB 4158 cyMM a Wad pasnocTefl . UTOOH BBHIACHUTD,
KakoH U3 yKa3aHHBIX TabJiHll CAeAyeT NMOJb30BATLCA, HCOOXOAHMO Ipea-
BapuTedbHO onpefesinTh 3Haku | u Il usjeHOB mpaBoil 4acty (QopmMyJ.

H3BecTHO, UTO XaK yIJIbl, TaK M CTOPOHLI C{ePHUeCKOrO TPeyIoilb-
HHKa MOTYT uMeTb 3Hauenus oT 0 no 180° T. e. X BeJMYHHBI MOTYT
JieXKaTh B NEPBOH HJAM BTOPOH YETBEPTAX TPUTOHOMETPHYECKOTO KPyra.
Tpuronomerpuueckne (yHKUHU BCeX apTyMEHTOB, JeXKallUX B NMepBOH
YeTBePTH, NOJIOXKHTENbHB, BO BTOPOH — OTPHLATENbHLI, KPOMe CHHYCA
H KocekaHca. Eciu Hag xamablM MHOXKHTE/JIEM IPaBoOii YyacTH paccMart-
puBaeMoii GOPMYJLl NOCTaBUTh 3HAK, COOTBETCTBYIOIIMH BeJMUHHE ap-
T'YMEHTa U HAUMEHOBAHUIO (YHKHUH, TO B Pe3yJbTaTe NepeMHOMKEHUsA
3HaKOB OYAYT JIETKO YCTAHOBJEHB 3HAaKH KaXKJOTO H3 YJeHOB (POpMY-
apl. [1py 5TOM MOryT BO3HHKHYTh CJeAVIOIHe CaydaH:

o0a wieHa HpaBofl YacTH (GOPMYJB HMEWT OIMHAKOBBIE 3HAKII:
(+I1+11) mau (—I—I1). Toraza npu HaxoxIeHHH Jorapupma QyHK-
IHH HCKOMOH BEJHYHHBl NOJBL3YIOTCH Tabauuell JorapudMoB s
CyMM @;

o6a usena npasoil yacTH $HOPMYJIBl HMEIOT pasHble 3Haku: (+ 1—I11)
uin (—I4-11). Tlpn naxoxpenuu sorapudma ¢GyHKUHH HCKOMOH Be-
JIYKHBL NOJbL3YIOTCA Tabauuc Jorapupmos ajad pasHocTedt f.

Hcenenosanne kaxjaoil GopMyasl HEOOXOAUMO TakKe MJist BhIsSCHE-
HUsl 3HaKa (QYHKIOMH HCKOMOTO 3JeMeHTa. 3HakK 3To#l (QYHKIHH, CTOS-
Lieil B JIeBOH yacTh GOPMYJEHL, ONpeAeasieT, B KAaKOi U3 ueTBepTeli TpH-
FOHOMETPUYECKOTO KPYyra — B MEPBOH HJH BO BTOPOH — JIEXKUT HCKO-
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MH HEBO3MOXHO OBIIO Obl YCTAHOBHTH BCIHUHHY HCKOMOH BeJMYHHBL
3Hak GYHKUMH HCKOMOH BeJHUYHHBI ONpelessseTcsl B 3aBUCHMOCTH OT

noJsyyeHHBIX 3HaKOB | 1 1] uneHoB npaBoit yacTu GoOpMyIH.

[1px 3TOM MOTYT BO3HHKHYTb CJeJyIOll{e KOHKPETHbIE CJydyau:

ofGa uyieHa TpaBo# yacTu ¢GOPMyanl moJsoxuteabHum (+1+411). To-
raa GYHKIUS HCKOMOH BEJHUYHHBI, CTOSLIAs B JIEBOW YaCTH (HOPMY.JIbI,
TaxKe NOJOXKHTENbHA, CJIeJ0BAaTENbHO, HCKOMAas BeJWYMHA  MeHblle
90° (nepBas ueTBepT:H);

o6a unena npaBofi yactu QopMmyas oTpunareabun  (—Il—II).
Torza QyHKUMH KOCHHYC, TaHreHC, KOTaHTEHC H CeKaHC HCKOMOH BeJH-
YHHBl TaKXe OTPHIATEJbHBE, a CJEel0BATENBHO, HCKOMas BeJHUHHA
Gombmie 90° (BTopast ueTBepTh). PyHKUHM cHHyca M KOCEKAaHCA AJS
9TOro cJayyasi He pacCMaTPUBAIOTCS, TAK KaK OHH MOTYT OBITH OTpPHIIA-
TeJIbHBI TOJLKO IIPYU 3HAUEHHSX apryMenra Gosbie 180° (TpeThs U ueT-
BepTas YeTBEpPTH);

OJIMH YJIeH NPABOH yacTH (OPMYJIE NOJOXKHUTEJNEH, 4 APYTOH OTPH-
nareaed (+1 —II) waun (—I +11). Torza ansa ompeneneHus 3Haka
GYHKIMH HCKOMOTO DYKOBOJCTBYIOTCH BequunHofi sorapudmos I u Il
uiaenoB. Eciu sorapuMbl MOMOKHUTENBHOTO uJjeHa 6oJblie, TO (yHK-
U1 HCKOMOI BeJIUUMHBL MOJOXKHUTEMbHA (HMeeM mepBHif caydail). Ecan
XKe OOJbllEe JOTapudM OTPHIIATEJILHOIO ujeHa, TO (QYHKOHUA HCKOMOH
BeJIHYHHB OTpHLATE bHA (BTOPOH caydai).

Ilpu uccaenoBanun Ha 3Hakyu Popmyan (56) nHeo6xoAMMO, KpoMme
NPUBEJIEHHBIX NPaBHJ, YUHTHIBATE HEKOTOPble OCOGEHHOCTH, CBSI3aHHbBIC
C BO3MOXKHOH BeJIMYHHON U HaHMEHOBaHHEM OTAEJbHLIX 3JeMeHTOB Na-
PaJIIaKTHYeCKOTO TPEeYroJbHUKA.

1. Bce QyHKUME ¢ SBJAAIOTCS NOJOXKHTEJNbHBIMH, Tak Kak ¢ He
MozxeT OBTh Gosbine 90°. ITo CHpaBeaJuBO Kak JJs @N, TaK H
M @s. ;

2. Bee dynknun 6, ecqi OHO OJHOUMEHHO C @, TaKkKe SIBJISAIOTCS MO~

JIOXKHUTEJAbHEIMH, TaK Kak B 3TOM CJyuae apryMeHT JeXHT B TepBoii
YeTBEPTH.

Ecan 6 pasHOMMEHHO ¢ ¢, TO apTyMeHT CUHTAIOT JIeXKALUUM B 4eT-
BePTOH 4YeTBEPTH (OTPHULATENbHBIM), CJAeLOBaTeNbHO, sin § GymeTr oT-
PHUATENBHBIM, H COS § — HOJOMKHUTENbHEIM,

3. B dopmyay Bcerza MoACTaB/SETCS NPAKTHYECKUH YACOBOH YroJ
CBeTHJa, BeJHYMHA KOTOPOro JEeXKHT B mpelenax or 0 go 180°. Ecau
t,; oxasniBaeTcst Menbiie 90°, TO COS £y CUATAIOT MOJOKUTENbHBIM. LCan
Ke ty Oyger Goabie 90°, TO apryMeHT JIEKHT BO BTOPOH UETBEPTH M
COs £y OTpHLATeJEeH.

B pesyabraTte uccnenoBaHus ycranaBauBaeM 3Hakd | u Il ujenos
npaBoil yactu (opmynsl. Ilpu sTom ofa uneHa moryt GBITH IOJIOKII-
TeJLHBIMH, H TOrJa npuMeHsiior Taba. 3-a MT—75 gas cyMM, HIH O1HH
YjleH NOJIOXKHTEJNbHBIM, a JPYTOf OTPULATEJNbHEIM, U TOFAA NPHMEHSIOT
Tada. 3-6 MT—75 nnst pasnocrte#i. B mociaexneM cayuae lg mosioxu-
TEJbHOTO YjeHa BCeTAa OKasbiBaeTcsi (oJiblie |g oTpHLaTeNbHOrO, Tak



9=72°43,8 S sin 9,97996 cos 9,47257 sech 0,07994
§=36°09,5" S sin 9,77085 cos 9,90708 cos 9,90708
tW=92°01,0' E — — cos 8,54642 sin 9,99973
(87°59,0")

I 9,75082 II 7,92607 sin A 9,98675

B 9,99345 AT 1,82475 A 75°55,0' SE

sin h=29,74427
h=33°42,5"

ITo Tabn. 21 MT—75 ycranaBiuBaeM NPHOJIMKEHHYIO BBICOTY CBe-
THJIa HA MepPBOM BepTHKaJe, Kotopas paBHa 38°. Tak Kak BLIYHCJAEHHAS
BbIcOTa cBeruaia h=33°42,5" menbuie, ueM h;=38° TO nesaeM BHBOJ,
4710 neppasi 6ykBa HANMEHOBAHHS UETBEPTHOIO a3UMYyTa O/HOUMEHHA C
¢ HabmoxaTens.

Popmyaa aasa pasgeibHOro BoiuMcsenuss A cerusna. s pasgenn-
HOro BHYUC/AeHHS A N0 ¢, & U fy OpUMEHUM (GOPMYNYy KOTAHTEHCOB.
Hanucas ee masi yeThlpex JjieKallUx PsAOM 3/JeMEHTOB TPEYroJbHHKA
(cM. puc. 71), nonyuum

ctg A sin £, =ctg (90 —3) sin (90° — ¢} —cos £, cos (90° — o).

ITocre yOpolueHud BbIpazKE€HUA U BLIACJNCHHS HEH3BECTHBLIX HMeeM

ctg A tgdcosy  costysing
Sin ¢y Siil ty
H OKOHYAaTEJbHO
ctg A==cos ¢tgd cosec £, —sin o ctgf,. (58)

GopMyiia sBAAETCA HeJOrapH(MMUUYECKOH M NPU BHIYHCICHHAX Tpe-
Oyer HccjepoBaHusi Ha 3HaKkH. IIpu 3TOM MOXKHO DYKOBOACTBOBATHLCS
ClelyIOUIUMH NpaBHIaMU: -

Bce (DYHKIHUH @ SIBJSIOTCS NMOJNOKHUTENbHLIMH, TaK KaK ¢ He MOMNKET
65ITh Goabiue 90°%;

tg 6 mpHHMMaeTCs NOJIOKHTEJBHBIM, €C/AH 8 OLHOUMEHHO C ¢. kcin
Ke (p 4 & DA3HOHMEHHEl, TO apryMeHT § CuMTaeTcs JIeXKaIHM B YeTBEp-
TOI yeTBepTH M tg 6 NPUNKCHIBAETCA 3HAK MUHYC,

GYHKUMH {y NPHHAMAIOTCH NOJOXKHTEJNbHBIMH, ecau fy<<90°. Ecau
xe 1y>90° (aprymeHT BO BTOPOH YETBEPTH), TO COSEC fy CUHTAIOT MO-
JIOJKHUTEJbHBIM, a ctg fy — OTPULATEILHBIM.

BoiyucseHHplii 1o ¢gopmyJse asuMyT Bcerpa OyTeT MOJYKPYTOBLIM,
T. e. MOXeT JexkaTh B npefenax ot 0 mxo 180° Ilpu onpeneneduu se-
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JIMYAHBL a3HMyTa (repBas HJAH BTOpas 4YeTBepTb) pYKOBOJACTBYIOTCA
npaBHJAMH:

ecau 06a wieHa mpaBoil yacTd GopmyJibl nosoxureabun (+1 +11),
10 A<90° Tak Kak ctg A nosoKuUTENEH;

ecsIH 06a uJieHa npaBoi yacTu otpuuaredasHel (—1 —I1), To A>90°,
TaK Kak ctg A oTpunarenes;

eCcll OfMH WieH NoJOXUTeJNeH, a Apyro#i orpunatenen: (+1 —II)
wau (—I1 +II), 10 3HaK ctg A OJHHAKOB CO 3HAKOM uJeHa, Jorapudm
KOTOpOro 6oJiblie.

Ecan B pesyabrarte uccienoBaHuii Ha 3Haku ctg A moayuws 3nax
MHHYC, TO BRIGPAHHKI N0 Jorapudmy JeBoil yacTH GOpMYyJbl yTroJ NpH-
HHMAaeTcs 3a JOoNoJiHeHHe asumyra A0 180°, Tak kKak mMOJyKPYyroBoi
a3UMYT B 3TOM cJyuae Gosbure 90°.

Ileppasi 6ykBa BbIUHC/AEHHOTO MO (opmyte ctg A NOTYKPYroBOro

a3yMyTa BCerja OJHOMMEHHA C ¢, BTOpas — C HaHMeHOBaHHeM IIpaK-
THYECKOTO YACOBOI0 yIaa fy.

flpumep 64. [ano: ¢=43°17" N, §==2622,8’ S, tx==8%°37,77 E Bruncauts A

cBeTHAa
Pewenue.

+ -+ + +
ctg A=cos ptg dcosect, —singctgt, (—1—I)a

p=43"17,0/ N cos 9 8621 sin 9.8361
6=26°22,8" S tg 9 6955 — —

tw=28°37,7 E cosec 08238 ctg 0.8189

I 03814 II 0 6550

AT 02736 o 01854

ctg (180°—A) =0 8404
180—A=8°13
A=N 171°47 E

-§ 48. OnpepaeneHie BbICOTbl M A3MMYTa CBETHNA NPH NOMOLLMU
cneuMansHbIX TadSnmy,

Kax B CCCP, 71ax u 3a pyGexoMm B pasnoe Bpems OO H3JaHO
GoJibLIOe YHC/IO CHelHabHBIX TaGJHL, 00JEryalonux H yCKOPAIOLIMX
BBIYMCJEHHS TIPH MOJYYCHHH BBICOT ¥ a3UMYTOB CBeTHJI. BoO Bcex aTHX
NocoOuAX BeMUUHBL 4 H A BEIOUPAIOTCS MO apTyMeHTaM ¢, § U fy.

OcHOBHBIM OGUUMANBHEIM NOCOGHEM Ha HalueM (JoTe sABJAAIOTCA
Tabauuel BAC—58, npunajsexauie K THIY YHCAEHHBIX TabJHil, HaH-
GoJsiee pacnpocTpaleHHbIX BO BCEM MHpE.

Ha nammx cyaax ucnoaesyiotes takke tabauusl TBA—57. Huxe
Jaercs onycaHHe 3THX TaGJHLL
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TaGauupt «Boicoret ¥ a3umytnl  cBetua»: (BAC—58). Tabaunw
BAC—58 oTtHOCcATCS K paspsly YHCIAEHHBIX, T. €. JAIOMIUX FOTOBbIE, 3a-
paHee BHIYMCJIGHHBIE 3HaueHHs /i u A uepe3 onpejesieHHBe HHTEPBAJb
aPryMeHTOB ¢, d H fy.

B ra6aunax BAC—58 nHTEpBasBl BCeX apryMEHTOB B OCHOBHOM
ycranosyaensl B 1°, JJiss IpOMeRYTOUHBIX 3HAYEHHUH @, 6 U fy K BHIGpaH-
HBIM TaOJHYHBIM 3HAuYeHUsIM fir U A; HeOGXOAUMO BBOZHTL NMOIMPAaBKH.

IIpu yuere Bcex momnpaBox h Buibupaercss ¢ ownbkoit okono +0,2,
a asumyt *+0,1—0,2°.

Tabanupl u3gawoTcs B yeTbipex ToMax. Kaxkiabli TOM OXBaTHIBAaeT
wHpoTHYWO 30uHy B 20°. Tom I npeawasHauaercs jajasi mupor 0—19°
tom I11—20—39° tom 1I1—40—59° u tom IV—60—80" xak ceBepHOi,
Tak H I0XKHOM.

Marepuan B Kax/JA0M TOME PacloNOKeH B CJAEAYIONeM MOpAAKe:

TaGJaHIBl AJIST HCIPABJICHHS BBICOT H YKA3aHHA K HUM,;

VCTPOHACTBO TaGJHIL U NIpaBHJA MOJb30BAHUSA;

OCHOBHBIe Tabauusr (puc. 75);

taba. 1 (puc. 76), nonpaBKH BBICOTHL H a3UMYTa 3a IHHPOTY H CKJO-
HeHue,

ta6a. 2 (puc. 77), nonpaBKa BBHICOTHI 3a YaCOBOH yroi,

TabJ. 3, ZONOJHUTENbHAS NMONPABKA BBICOTHI.

B KOHIe TOMa NpUBEJEH CIUCOK 3Be3[, HAGJIIOAeHUS KOTOPBIx MOXK-
HO 06pabaThBaTh C NOMOMIBIO 3THX TABJHIL.

OcHosHote Tabauyer pa3gesiedbl Ha CeKIUH, KaXAasd H3 KOTOPLIX 0X-
BaTthiBaeT 1° mo mmpore. lllupoTa ykasbiBaeTcsl Ha KJaananax cekunuei
H B 3aroJoBKe Ka)KJOH CTpaHHNbl. BHYTpH cexkumit ajas TabJHYHBIX
SHAUeHHH CKJOHEHMI M MECTHBIX YAaCOBHIX YIJIOB HPHBOAATCH TalJaHu-
Hble BeJIMYHHLI BBICOTH A;, a3uMyTa A, H mapajiakKTHYecKOro yria gr
HJIH ero AonoJaHenHs o 180°.

UacoBble yribl U CKJIOHeHHs! (mocsejiHHe B mpejenax ot 0 xo 29°)
faubl yepes 1°, JlonosHUTeAbHO NpHBefeHbl 18 KOJOHOK CO CKJIOHEHHSA-
Mu HanboJiee SIDKHX 3Be3[, TAe IHaNa30H MOXKeT HMpeBuluaTh 1v.

BBepXy M BHH3y KaXAOH CTPaHHIBl YKa3aHO — CKJOHEHHE OJHO-
HMeHHO C IIMPOTOH MJU pasHouMeHHO. IIpu pasHouMeHHBIX @ H § BAOX
B Tab/MIbl N0 CKJIOHCHHI CHH3Y M IO 4acOBOMY YIViy — CMpaBa.

Tabauyor 1, 2, 3 npenHa3HayeHs! JAJd HONYYEHHS NONPABOK K Tab-
JHYHBIM 3HAYEHHSM BBICOTHl fir U a3uMmyTa Ar, BHODaHHBIM H3 OCHOB-
HbI% TaGjaul. DTH NONPABKH YUYHMTHLIBAIOT PA3HOCTH MeXAY 3aJaHHbIMU
apryMedTamMu @, 8 U ¢y ¥ uX OaMKAHWAMH TAaOJUYHBIMH 3HAUYECHHUAMH,
[0 KOTOPBIM OCYLIeCTBJSIACSA BXOJ B OCHOBHBIE TaOJHIbI.

B ra6aunax NpuHATH caeayiouue o603HaYeHHs NONPABOK:
Ahg, Ahs, ARt — nonpaBKu TAOJIHUHOrO 3HAYEHHS BLICOTH 32 PA3HOCTH
MeXJy 3aJaHHBIMH H TaGJHYHLIMH 3HAUCHUSIMH 1IHPO-
ThHI, CKJIOHEHHS H MECTHOTO 4aCOBOTO yIJia,
Aty — NONOJHATENbHAS NONPAaBKa BLICOTHl, BHIGHpaemas H3
TabJ1. 3;
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Puc 77. Beitepxka us tabauus 2 BAC—58

AAgy, AAs, AAi— TONPaBKU TAGNHYHOTO 3HAYEHHS a3MUMYTa 33 PA3HOCTH
MeXKJly 3a1aHHbBIMH U TAGJMYHLIMH 3HAYECHHSIMH [IHPO-
THI, CKJIOHEHHS] H MECTHOT'O YacOBOI0 yrJa;

BriGopka i u A no taGauumam BAC—58 npousBOAHTCS ¢ MCIOJB30-
BaHHEM THIIOBOH cxeMbl (cM. mpumep 65). Ilpn BbludCc/TeHHSX npugep-
KHUBAIOTCA CJIe/lYIOLIero nopsiaka.

1. BnuchBaioT B CXeMy 3aJaHHLIE 3HAYEHHS apTyMEHTOB @, & H fy
1 OTMEYaloT OJHOMMEHHbIE HAH PA3HOMMEHHHIE @ U §

2. 3anuceBalor GauXKalIINe K 3aJaHHBIM TabJHulble 3HaYeHUS ©, O
U tw.
3. M3 3ajaHnpIX 3HaUeHNi apryMeHTOB BHUUTAIOT TaOJHYHbIE H BIIH-
CHIBAIOT U3 PA3HOCTH A, Ad ¥ Af ¢ yKa3aHueM 3HAKOB

4. BXO1AT B OCHOBHble TaGaMILI ¢ TaGJIHYHBIMA 3HAUCHHSMH apry-
MeHTOB. BeIGHpaloT M BOHCHIBAIOT B cXeMy TaGJHYHBIE 3HAYCHUS Hp, Ao
M ¢r 3jech e HelmoCpeJICTBEHHBIM HHTEPIONUPOBAHHEM N0 BePTHKAIH
HaXOAAT MONpPABKYy a3UMyTa 32 MHHYTH YacoBoro yria (AA;) co caoum
3HAaKOM M 3amuchBaiOT B cxeMmy. Ilo cocegHeil KoJoHKe onpenensioT H
3aNMHUCHIBAIOT 3HAK JIOMPABKM a3MMyTa 3a MHHYTH CKJOHEHHsT (AAs).

5. M3 Tabn 1 onpenenstior NONPaBKH BHICOTH K a3UMYyTA 33 MHHYTHL
wupotel (Ahy v Ady) u cknoHenust (Ahs u AAds). BuiGop 3Tux nonpa-
BOK U3 TaG/HIbl IPOU3BOJAUTCS ClEAYIONIUM 06pa3om

10 BEJHYHHE /1y ONPEACAIOT HYKHbIN 1UANa30H TaGauLbl (pefeasl
BBICOT B KaXK/10M /HaNa3OHe HafneyaTaHHl Ha KjanaHax);

IEPBBIM BXOJAOM B Tabu. 1 BeiGuparoT nonpasku Af, u AA, Ha mepe-
ceueHun cronbua Ag u ctpoku A.. Eciu upu stoM A¢ oTpHIaTeqbHa,
TO BXOAAT B TaGMHLy CHH3Y, a A, Gepercst cnpasa. [lonpasky Ak, uu-
TEPHOIHPYIOT 3a JeCATHe J0JiM Tpajyca asuMyTa, a TakkKe MPH,LAIOT
K Heil DasHOCTb 3a RecATble LOJH MHHYTH A, KOTOPYIO OnpeneasoT
C NOMOUILIO TaGJHULI, HaNeyaTaHHOH Ha NoJsX. 3Hak Ak, ykaswlBaeTcst
BBEpXY M BHH3Y KOJOHKH MONPABOK HJIH HENOCPEACTBEHHO Mepej IMo-
npaBKoii. 3uax AA, OAUHAKOB CO 3HAKOM Ag;
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BTOPBIM BX010M B Tabs. | BuOupaloT nonpaBku Ahs 1 AAs Ha mepe-
edeHHn crondna Ad U CTpokH ¢ Ecau npu 31oM Ad oTpHIaTesbHA, TO
BXoAAT B Tabjuny CHH3Y, a ¢, Gepercsl cnpasa llonpasky Alty uHTED-
MOJHPYIOT 34 AecsAThle AOJH MHHYTbI Ad ¢ nomomblo TabJuilbl, Hane-
YATAHHOW Ha noJifAx. 3HakK Ahg YKasblBaercss BBEPXY M BHH3Y KOJIOHKH
NONPaBOK MJHM HEeNOCPEACTBEHHO Hepei mnomnpaBkoil. 3uak AAs  Obll
OIpe/iesieH M0 OCHOBHBIM TabJaHLaM.

6. CaoxeHHeM BCeA NOMPABOK asuMyTa ¢ Ar HaXoasT nckombin A
€BeTHUJ1a, KOTOPHI MOJyYaeTcd B [TONYKPYIOBOM CHETe:

A=A, 4+ AAg+AA;+AA,

[lepeas 6ykBa HauMeHOBaHHS a3uMyTa Bcerja OAHOHUMEHHA C @,
BTOPAA — C NPAKTHUECKHM Fy.
7. U3 1aba. 2 onpeessiioT NONPaBKY BHICOTHI 3a 4acoBO# yroa Ah:.
Bri6opxy nonpasku Ah¢ IPOH3BOLAT CIAEYIOUHUM 06pa3oM:
0 BeJHYHMHe @ ONpPEIeJsIOT AHanasoH Tab/auubl (npejaefnl WHMPOT
B Ka)K[OM JHana30OHe YKa3aHbl Ha KJanaHax);
B cTON6Ie, OKKallleM K 3aJaHHOMY 3HAYEHHIO ¢, HAXOAAT AA;IHH,
i
2
Ha mepeceyeHHH CTPOKH HaHaeHHOro A u croabua Af BHIGHpAIOT mO-
qpaBky Ah: Ilonpasky B ciyyae HeOOGXOAMMOCTH HHTEPHOJHPYIOT IO
Aa3UMYTy, a TaKXe NPHAAIOT K Hell PA3HOCTb 3a JeCAThle AOJH MHHYTHI
Atf, KOTOpylo Hax0IAT B TOH e CTPOKe Ha noJsx tabadubl. 3uak Ah:
BCErAa MPOTHBOIOJOXKEH 3HAKy Al
8. M3 rtabmn. 3 onpenensioT AOMOJHUTENBHYIO MOMNPABKY BBICOTHI
Ahy. Oty BLIGOPKY AeNAOT TOJBKO NPH HEOGXOZHMOCTH MOJYUUTb A
«CBeTHJIa ¢ MakCUMaJ/JbHOH TOYHOCTBbIO, Ecjau ke B A jzocTaToyHa Tod-
HocTh #0,3’, To 2TOH NONPaBKOH MOXKHO npeHeGpeusb. Ecan Ag meubnie
10", a AAs menbie 0,3°, To Ah; OKa3bIBa€TCs, HECYLIECTBEHHOH H TabJl.
-3 MOXKHO B 3THX CJydasxX He [0Jb30BAThCH.
BriGop nmonpasku Al MPOH3BOAAT CAEAYIOIUHM 06pasoM*
10 3HaKy AAs onpenensior Bxox B tabuuiy. Ecau AAs nmojaoxuTes b
Ha, TO BXOJ CBepXy 1O 3TOH nomnpaske H caeBa no A u Ag. Ecau Ads
“OTpHIATeJbHa, TO BXOL CHH3Y IO 3TOH NONpaBKe U COpaBa 1o A u Ag,
no A, 6auxaiiieMy K BHIODAaHHOMY, HaXOAST HYXKHYIO KOJOHKY H B
HeH — CTPOKY, COOTBETCTBY IOLIYVIO Ag;
Ha mepeceyeHrH CTPOKH Ag H cTonb6ua AAs BHIGHPAIOT NONPaBKY
Ah; (3HaK NOMpaBKH YKa3bIBAeTCs B TaBaHLaX).
9 CuhoxenueM BCeX NONPABOK BBICOTH C fiy HANOAAT HCKOMYIO A
«CBeTH.1a;

2

€caIu Heo6X0AUMO IIOJNYYUTb h ¢ MmakcHMaabHOH TOUHOCTbLIO, A—

h==h,~+Aho+ Ay -+ A, AR,

Tlpumep 65. ano. ¢=21°13,3" S, §=10°51,7" N; fx==39°42,1" E Omnpegentsb
4 u A ceeruna.
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Pewenue.
B, Ar k]
3 3an.—
alaHHBE Tabamunue] 156, () | Monpaskn 39019.27 125,40 1290
¢=21°13,3' S 21° +13,3 3a @ —78 +0,2°
§=10°51,7 N e ~— 83 3a 0 +52 —01
w=39°42,1" E 407 ~—179 3a t +13,6 +0,2
Homn. 0,0 S 125,7° Est
@ H § pasHOHMeHHHE
h 39°30,2°

[Ipu pewenun npumepa 65 npuMeHeHa pa3BepHyTasi cxema BHIUHC
neHul, npuBefieHHas B o6bscHennn Kk BAC—bB8. Ha npaktuke Bnipa-
6oTaHBl YIPOILIEHHEIE CXEMBI 3aNMUcel, MO3BOAAIONNE HECKOJIbKO COKpa-
THTb 00beM paboTH npH nojydeHHH A v A. O6pasipl TaKUX ynpolueH-
HBIX cXeM jAanm B § 59,

IMpumenenue Ta6auy, BAC—58 npu BricoTax, 66abmux 73°. Tad.a. 1
cocTaBJieHa AJISL BHICOT J0 73°, B TO BPeMs KaK B MaJblX LIMPOTAaX BHI-
cotel CoJIHIIa MOLYT QOCTHraTh H OOJBIIHX 3HAaUeHHH. B mOZOGHBIX
cayyasx AJs pacueta h u A npu onpeneneHHH o6cepBOBaHHOTO MecTa
CYAHA NOJb3YIOTCA CeHUANAbHBIM NPHEMOM AEPEMEUEHRO20 CUUCAUMNOLO
mecra (IIM). Tlon nepemenmieHHBIM MECTOM NOHHMAIOT YCJAOBHYIO TOY-
Ky, IIHPOT& KOTOPOH COOTBETCTBYET CYHCJHMMOH, HO OKDYIVIEHHOH 10
nejoro rpajgyca, a AOJrora NOAOHPAETCH TaxkOH BeJHYHHBI, 4TOOLI
NPH CJOXEHHH e€ C I'DHHBHYCKHM YacCOBLIM YIVIOM IOJYYHTb MECTHBII
4acoBOf yrox B Lesblx rpaaycax. Ilocne mop6opa KoopauHaT nepeme-
IIeHHOTO MecTa (Qnm, M nm, £nm ) 3ajaua pelaercs 3 CAeAy0IeM 1o-
pAlIKe:

M3 OCHOBHBIX TaGJHUIl IO Qmm, £ nm ¥ CKJIOHEHHIO Or BEIGpaTh Ar, A
H ¢,. MHTepnonnpoBannemM mnoayuntb AAs, a TakmxKe BHIUHCJAHTL TOJO-
BHHY H3MCHERHSA BeJHUYHHH ¢ 3a 6, T. €. ..Azﬁ ;

paccuuTaTthb BCITOMOraTeJbHBIH APryMeHT

Aa, |
’

q’=t]—l— 5

BOHTH B mepBblii AHana3oH BHCOT (0—22°) tabn. 1 w mo Ad u ¢’
BHIOpATh MONPABKY BBICOTH! 3a CKJIOHeHHe Ahy;

cnoxennem Ay u A; ¢ nonpaBkamu Ahy U AAs NOAYUUTH HCKOMBIE
hu A cBeruna.

Mpumep 66. ¢=15°20,3' N; A==42°15,0' W; {rp,==49°45,5' W; §=6°24,3" N.
Onpegenutb A u A cBeTHIa, HCTIOAB3YS IEPEMELIEHHOE MECTO,
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Pewenue.

Py = 15°
trp | 49°45,5' W tow | 8°00,0" W
T |42 150w t | 49455 W
tw 7°3),5"' W Agw | 41°45,5" W
3an.— [ o , A 138,0°
3azaunne Tabauunne| ra6," (4) ) 78°03,2 € ,
rm = 15° N 15° — Ah(p —_ AAq) -
§=6°243 N 6 4243 ARS +18,4 AAS —-1,3°
n=8 W 8 —_ Ahy — AA; —
g.=40°
Agd
g = 40,8° h 78°21,6 A 136,7° NW
q'=40,8°

TpumeneHne MeTola NepeMeLieHHOTO MeCTa NPH BLICOTAX, MEHbLIMX
73°. Hepocrarok tabnun, BAC—58 — 310 GoJibliiee 4HCA0 MONPaBOK
sl ucnpapieHuss Ar u Ar, a Takxke NOBOJBHO CJIO0XKHOE IIOCTPOEHHE
Tabnul AJs BHIOOPKH 3THX nonpasoK. [ToaToMy Ha mpakTHKe @mpH pa-
60Te ¢ TabauuaMH HHOTAA MOJb3YIOTCS HPHEMOM HepeMelleHHOTo Mec-
Ta Tak¥ke U NPH BHICOTaX, MeHbinux 73°. B pesyabrare mosyuaercs Bbl-
MIPBII BO BpeMEHH BBIYHCJEHHH, TAK KaK HHTEPIOJHPOBaHHe TaGaHY-
HBIX BeJIHUHH NPOHU3BOAHTCS TOJBKO IO CKJIOHEHMIO H YHCJO NMOMPaBOK
K hr u A, yMeHbwiaetcest 10 AByX. Ta6a. 2 u 3 npu 3TOM He HCIOMB3Y-
oTCH.

CymHocTs nmpueMa M HpHMEpH Ha ero
NpUMEHEHHe NPH OAHOBPEMEHHEIX M Pa3Ho-
BPEMEHHBIX HaOJIOJEHHSAX CBETHJ PacCMOT-
peHsl B § 66.

Ta6auupl A0 BBIYKUCJEHHS BBICOTHI H
asumyra (TBA—57). B ocuoBy mnoctpoe-
HUsl  3TUX  Tabauy, paspaboTanHBIX
A T IOmen«o, nooxeHo pelneHue napad-
JIAKTHUECKOr0 TPEeYroJbHHKA CBETHJA, Pas-
JeJIeHHOTO chepHuecKHM MNepHeHIUKYIIPOM
Ha 7ABa [NpPSAMOYTOJBHBIX TPeyroJibHHKA
(puc. 78).

Bennuuna x mpencrasasier coGoil pac-
CTOSTHHE OT 3KBaTopa A0 OCHOBAHUA NIepIeH-  Puc. 78. Ilapannakrruecknit

JUKyJaspa p I MOXKET UMeThb BeJHYHHY OT ()  TPeyroabHHK,  pasjeleHHbifi
no 180° Ha NBa NPSIMOYTOJNBHEX
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Pewas npsMoyroabhse Tpeyroisiuki PyDC u ZDC no npasuiam
ceprueckoil TPUTOHOMETPHH, MOXKHO MNOJYYHTb Tpynmy dopmy a1 and
Boiuncaenns A u h:

_ tgfsec[90° 4+ (x~9] | 59
tgA= sec x ' %
_ tg190° + (x ~ 9)} 60
tgh= sec A ’ e

roe 90°+ (x ~ @) oBosnauawT uepes y.
BenuunHa x H3 TPeyroJbHHKA onpejessercs mo GopmyJe
tg x=tgdsect. (61y

B npuBenennbie GOPMYNb BXOAAT TOJAbKO [BE TPHTOHOMETPHUECKHE
dyHkuuu ces o ¥ tg a. s ynpouweHnsi BoYHCICHHH U MOBBIIEHHA HX
TOYHOCTH aBTOp TabJIHL, BHAOM3MEHU] Jorapihmbl sec 1 ig:

S(@)=2-10tIgseca; T (a)=2-10*igtga--70725. (62)

IpeoGpasoBaHue JOrapu@mMoB MO3BOIHIO IPU BBHIYHCACHHAX TOJIb-
30BaThCst TOJIBKO LEJBIMH [OJIOKHTEAbHBIMY YHCAAMMU.

®opmyant (59), (60) u (61) nocse norapupMHpPOBAHHA U BBEICHUSA
obosnauennit S u T nojyyusan BUL:

T(A=T®—Sx)+SW); TW=TE~S@A); TE=TE+SO-

ITo atuM (oOpPMyJaM COCTABJIAIOT CXeMbl, B KOTOPhle BIHCBHIBAIOT
anauenust T(a) u S(a), Boi6upaembie 3 TBA—57 mo coOTBETCTBYIO-
KM apryMeHTam (cM. mpumep 67).

Marepraa B TabJaunax pacloJioXKeH B CJAeAYIOIIEM NOpsiaKe:

oGbACHeHHe, B KOTOPOM KpoMe OOGOCHOBaHHsA TalJMIl AAKTCsS npa-
BuJla paGoThl NpPH BLIYHCJEHHH h u A, a Takke NPH PEIIEHHH HEKOTO-
PHIX HaBHTaLMOHHBIX 3a7a4;

BCNOMOTaTe/NbHble TaGaHIBI AJf UCIPABJEHHUS BHICOT CBETUJ;

10° i
s 1 s
00 [ o1 [ 02 | 03|04 |03 {06 ]| 07 [08 |09
0f 2315 1692 01692 02169202|69203 [692 03 |692 041692 04) 692 05/ 692 05|¢92 061692 06| 2317 | 59
i 17 ob| 07 07| 08 08 09 10 16 10 1 12] 19178
21 19 12 12 Bl B 14 14 15 15 It 16 wloo2a1 e
3N 17 17 18] 18 19 19 20f 20 21 21 22| 23176
41 2 22 22 23 23 24 24 25 25 Wl 2 o wiwp -
51 23761692 27169229 | 692 251652 28 1692 29| 692 301692 30) 6u2 3+ 62 311692 3.2] w02 32} 232% ¢ nd |
b} 8 1 N Bl w0 Lo e besd
NS - o T el B
58] 40 Gix ‘8 981595 09[695 07 1695 61}y CIHEos™ 02 v v e 0,]ee5 03] 42
591 w2leas 0T gl6a50-1 651 03 gb] o] 07 N 08] 41 0
1 ) 1 |
R N o> [ o To6 (oo Toife, Jozi o Toc b t

! 1

U O SR

1

Puc. 79. Buizepxka u3 tabauy TBA — 57
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TaGauLB! A5 BLIYUCAEHYS BHICOTH B a3UMyTa (OCHOBHBIE).

[lpeacTaBaennble B OCHOBHBIX Tabanuax (puc. 79) dynxunn T (a)
1 S(a) matores aas yraos oT 0 no 180° uto cooTBeTCTBYET HaHOOJD-
IIMM BO3MOXKHBIM 3HAYEHHSM apryMeHToB Iy, §, X H .

Beanunnn T (a) nmpuBoAsiTCS 175l HHTEpBAJOB aprymentos B 0,17,
4TO NO3BOJsIeT H30€XKaTh HHTEPNOJAHPOBAHUS NMpPU BHIOOPKE. SHAUCHUST
dyuxuuit S(a) aas yraos or 75 g0 104° Takxke nans uepes 0,17, das
OCTaJIbHBIX YIJIOB HHTEpBadbl Ajdst BeGopki S(a) cocraBasior 1. Oa-
Hako MaJjble TaGJHYHbIE PA3HOCTH TIO3BOJAIOT JIeTKO HHTEPNOJHPOBATH
S(a) na pecaTsle 10JH MUEYTH B yMe.

Ilpu BHyHCAeHnH £ 1 A CBeTWJ NPHAEPKHUBAIOTCA CJAEAYIOLIEr0 MO-
psIKa:

COCTABJAAIOT CXEMY, B KOTODPYIO BMNHCHLIBAIOT 3HAYEHHE apryveHTOB
6, tu 1 @;

BHIOHpAIOT 110 § U t, Beauunnsl pyuxuui T (8), S(Z) u T(f);

ckJajbBaloT 3HaveHuss T(6) u S(f) u no monydenHoir QyHKUHE
T(a) o6paTHbBIM BXOZOM B TAOMHIBl HAXOAAT BCIOMOraTeJbHYIO BEJH-
YyuHy X, a 3aTeM S(x).

Ilpn HAXOXKAEHHH X CJ€AyeT DYKOBOACTBOBATLCA NPAaBHJAAMH  eCaH  {y<90°
To 1 x<90° ¥ ero caenyer BHGHpaTh B TabaHLAX CBEPXY, ecaH xe fn>90° To x>607
n erg BHGHpa}OT B TabJjuuax CHHU3Y; BEJHYMHE X BCErAa NPHNHCBIBAIOT HauvevOBa-
Hue 0,

PACCUMTHIBAIOT BeMMUMHY y=90°+ (X~¢) U 00 ee 3HAYEHHIO BHI-
GupaloT H BOHCHIBAIOT B cxeMy S(y) u T(y).

Hpﬂ BBIYHCJ/EHHH I 3HAaK ~ B cKOOKax 03HayaeT BBIYMTAHHEe H3 Oonbuieil Beau-
YYHblI MeHbUIeH NPH OJHOMMEHHBLIX X H @ MU CJAOXeHue IIpH PA3HOUMEHHBIX X H @,

Oepyt passocth ¢GyHKUM# T(f) u S(X) M K NMOJyYeHHOH BeJHUHHE
T(p) npubasasior 3nauenne S(y). B pe3dyabTate NojyyamOT QyHKUHIO
T(A);

ob6patHsiM BXoaoM nmo ¢yHKuuu T (A) u3 Tabaui BeIGHpAOT 3HAUE-
nne A, a 3atem S(A4).

Ecan 3nauenne A Gonpure 75°, To BO u30exaHue KPYNHOH OIWUGKH
B /, MOryllleit JOCTHUb HECKOJbKUX MHHYT, NpH BeIGOpKe S(A) caexpyer
PYKOBOJCTBOBATbCS CIIEUHAJBHBIM IPABHJIOM: NPH a3MMyTax, GOJMbLIHX
75°, usmenenre ¢ynxuun T(A) u S(A) oxHHAKOBO, MO3TOMYy TOUHOE
3HAUCHHE a3UMyTa He Onpefessiercs, a BeJHUUHY S(A) HaXOAAT nyTeM
npubasjieHnst K Oauxaliuemy ee Ta0/MYHOMY 3HAYeHHIO TOH Ke pas-
HOCTH, Ha KOTOPYIO OT/JIHYaeTcs BblYMCJEeHHOe 3HadeHHe [ (A) oT cBoe-
ro Gauxafimero Tabanunoro. Takol ke HOPSAOK BHIOOPKH (pyHKIMIT
S(x) cnenyer NPHMEHATb NpHU fy, Gau3KOM K 90.

[Mosnyuennslit u3 Tabaun asuMyT Gyler yeTBepTHOrO cueta. Ileppas
OyKBa €ro naliMeHOBaHus Gepercsl OLHOHMEHHOH C ¢ TOJBKO NpH X>>@
H OJHOMMEHHBIX. B OCTa/NbHBIX cayyasix nepBas OykBa HaMMEHOBaHHSA
asuMyTa pa3HoMMeHHa ¢ ¢. Bropas GykBa HauMeHOBaHHSI a3UMYTa
BCerja OJHOr0 HAaUMEHOBAHHS C NMPAKTHYECKUM fy, N0 PA3HOCTH (YHK-
unit T(y) u S(A) onpeaensior sauadenue T (%), 10 KOTOPOMY 06PATHHIM
BXOJIOM B TalJHL(bl BHIGUPAIOT HCKOMYIO BHICOTY A.

, /ll'lplmep 67. Hano: ¢=25°21,5" N; §==07°09,3’ N, £,==51°56,7" W. Onpeneants
h u A,
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Pewenue
3 07°09,3’ N T (3) 52700
+
ty 51 56,7W S () 4202 T (¢)| 72832

11°30,6” N| T (x) 56902 Sy 177

X

® 25 21,5 N 1_7;_(12) 72675 T(y)l 82888
g=90° 4+ (x~¢) | 103°50,9’ S (y) ! 12419]s (A)| 14525

A | 79°10.4’ SW=259,2° T (A) | 85004|7 (h)l 68363

n | 37018,

TIpH BBIYKCIEHHAX MOXKET OKa3aTbCs, uTo fy Mad A (B ueTBepTHOM cuere) GYAYT
pasunl 90°. B nopo6HBIX cAydadx 3ajada pewlaeTcs MO YIPOIeHHHIM CXeMaM, KOTo-
pHle NPHBOAATCA B OGbACHeHHH TabJul.

IpeumywecrBoMm TBA-—57 siBjsieTcss HX KOMIAKTHOCTb H HEKOTOpOE
COKpallleHue BpeMeHU BbIMMC/AeHUN A 1 A 1O CPaBHEHHIO ¢ OCHOBHBIMH
¢opmynamu. Ilonydenne /i obecreynBaeTcs no TabJaHLaM co cpelHed
KBaapatnyeckoi ownbkoit +0,2" npu n106pIX 3HaYeHHAX apPTYMEHTOB.

§ 49. NMpumeHenne Ana pacuera BbICOThI M a3MMyTa
3NMEKTPOHHBIX BbIMMCIIMTENbHBIX MALUMH

B mocneanne qecATUIETHS L/ TPOH3BOACTBA Pa3HYHBIX MATEMAaTH-
YeCKHX Onepanuil Co3JaH0 MHOMXKECTBO THIOB  OBICTPOAEHCTBYIOMHUX
3/JEKTPOHHBIX BHYHC/IHTeNbHBIX MamuH (3BM). Hx npuMeHeHue a/st
06pabOTKH HAaBHUTallHOHHON HH(OPMAaLHM NO3BOJAET YIPOCTHTL H 3HA-
YHTEJbHO YCKOPHTH PelleHUe 3a1a4 CYLOBOXK/ACHHSA, B TOM YHCJe H pac-
yeT BHICOTH H a3MMyTa CBeTHJIA U3 NapajaKTHUeCKOIo TPEYroJbHHKA.

Kaaccupnkauua IBM, npuMeHseMbix B CyA0BOXKAeHHH. Vicnionb3ye-
MBle B HACTOflee BpeMd Ha cynax DBM B 3aBHCHMOCTH OT Te€XHHYeC-
KMX OCOGEHHOCTEH M 1leJeBOr0 Ha3HAUeHHS MOXKHO pasjesHTh Ha ye-
THIpe THHA.

Becnpoepammrole 32eKTPOHHbIE KAGBUUIHbIE BbIYUCAUTEAbHBIE MA-
wunst (AKBM), HasbiBaeMble TaKXKe MUKDOKAAbKYAATOPAMU, IPEAHAS-
HaueHbl [/Is BHIIOJHEHHs! aph(MeTHUECKHX, TPHTOHOMETPHYECKUX U He-
KOTOPHIX HHBIX MaTeMaTHYecKHX omepauuit. dtor THn IKBM Hauboiee
npoct B paGote U AeUleB, MOTOMY IIHPOKO PAacmpoCTpaHeH (oTeuecT-
BeHHble MHKPOKaJbKYJSTOPH CEPUH «DNeKTPOHHKA», ANOHCKHE (HPMBI
«Kacuo» u np.). Hcnosns3oBanue Gecnporpammubix DKBM pas pac-
uyeta A U A nosicHseTCS HHXKe.

Cneyuaausuposanunsie npozpanmusie IKBM uMe0T HOCTOAHHDBIE
MPOrpaMMBbl /ISl peLIeHUs] HECKOJNbKHX HAaBUTALHOHHBIX H aCTPOHOMHYE-
cKEX 3ajnay. [Tocle BBefieHHS yepe3 KAaBHATyPy KOJOBOrO HOMepa HJH
CHMBOJ1a 33]a4H Ha TabJO-HHAUKATOPE BHICBEUHBAGTCSA CPa3y KOHEUHBIH
pesyabrat peienus, dtu DKBM cnocoOHB BBHIIOJMHSATE H Bce obiiue
BBEIUHC/JAHTEAbHEIE ONEPalliH, KaK OOBIYHBIE KaJbKyJAaTOpH. K TakoMmy
THIY OTHOCATCS BHIMYCKAaBIIHECS OJHO BpeM$ OT€UYECTBEHHblE MAUIHHBI
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«Kourakt—2H», a Tarkxke -\

BCTPEUANOIMECs ~ Ha cyAax 8K/ rﬁ .
anonckne  DKBM — NC—2, Ugﬂ i}
NC—77 u np.

¥ CF
Yrusepcasvnole npozpam- in ig v
muoie IKBM  no3BoJsIOT H3~ 7 ERREE —
MEHSTb NPOrpaMMBl BHIUHC/IE- T 10? I Hn 341

e [1}
HHH —- HanpHMep, OTeyecT- 4] 5] 18] [=] ['=]
peHHag MampHa MK—56. B

sLn cos tg T /X
HEKOTOPHIX MOAENAX 3TOro (1] (21 (3] [ =1 =]
tuna OKBM nporpammsl 3a- e e e
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NHCHIBAIOTC Ha MAarHHTHbE o] [+] [F] =]
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|

KapTOUYKH HJIH OObIYHBEIE Mar-
HHUTOQOHHBIE KAaCCeTH U INOJ-
KJII0YAIOTCA IO Mepe HeoHXo- Puc. 80. Knasnatypa 9KBM
AnMocTH K MamuHe, K atomy

THIY OTHOCATCA OTeuecTBeHHble «DJekTpornka J13.28», «Mckpa—125s,
3apy6Gexuas NP—-97, [ToarotoBka u Hajuyue Ha CyAHe «6HOAUOTEKHS
TaKHX MPOrpaMM MOMOraeT GBICTPO M TOYHO PelllaThb 3HAUHTEJHHOE KO-
JIMYECTBO 3a/a4 IO PA3JUYHBIM Pa3fiesiaM CyI0BOXKICHHUS.

IBM asTOMATUBUPOBAHHBIX KOMNAEKCOB (Hanpumep, coBeTCKas
cucreMa «bpu3») uMeroT GoJbLION 06BEM MAMATH H aBTOMATHUECKHI
BBOJ NOKa3aHHH TOYHOrO BPEMEHH, KOMMAca, jiara W APYTHX CYLOBO-
AHTEBCKAX NIPHOOPOB. Bee 310 06ecneuynBaeT BHICOKYIO 3 (PEKTHBHOCT
NOZIOGHBIX KOMIVIEKCOB M NPeJOTBPAIlaeT OMKOKH BBOAA HCXORHBIX
J2HHBIX,

HauGosee nepcnekTHBHB 1 yIOGHBL 17151 CYXOBBIX YCJOBHH yHHBeEp-
canpnpie IKBM co cmennbiMu nporpaMmamu. OxHaKo mo PSRy NPHUHH
B Oanxaliulee BpeMs HX IIHPOKOTO BHEADEHHs Ha ¢aoT oxHEaThL He
MPHXOAUTCS.

Pacyer asumyra u BeICOTBI cBeTHa Ha MHKpPOKaJabKyasitopax. Q-
HHM M3 CaMBIX pacnpoCTpaHeHHBIX OTEUECTBEHHBIX MHKDOKAMLKYJIATO-
POB, NDHTOAHBIX 1JI PelleHHA MapalaaKTHYEEKOro TPEYTOJbHHKA, fB-
asiercs OKBM «daextpounka-18As, cxema KAaBHATYPbl KOTOPOH JaHa
Ha puc. 80. [na ycnemHoit pa6oThl Ha HEll Hajio npexje BCero paso-
OpaThcsi B 3HAYEHHH KJIABHIL, KOTODBIMH NPOH3BOJUTCSA BBOJ HHGpOP-
Manuq,

Bcero umeercst 20 kaapui, xaxnas u3 KOTOPbIX MO3BOJISIET BHIIOJ-
HATb [BE OMEPaUHH — O0O3HAUCHHYIO HENOCDEICTBEHHO HA KJ/ABHIIE
HJIH yKa3aHHyIO Hax He. Bo BTOpoM BapnanTe npeaBapHTe/bHO cleny-
€T HaXaTh KJaBHILY COBMEINEHHOH (YHKIHH, 0603HaUYeHHYI0 GYKBOIl
«F». Tak, B 4acTHOCTH, HAGHPAIOTCH 3HAYEHHS TPHTOHOMETPHYECKHX
yukuuit (sin, cos, tg) u O6paTHEIX TPHTOHOMETPHYECKHUX dyHKRUUH
arc).

Hudposas rpynna xaasmm cayxur auas BBOJAa B MAaUIHHY YHCJIEH-
HBIX BeJMUHH (xkaaBHuy ot 0 10 9), KOTOpHI€ BHICBEUHBAOTCA HA Ta6-
JIO-HBAHKATOpPE, CO37aBasi Tak Ha3biBaeMBbIi paGounit perucrp. Ilpu
NOC/IeI0BATENIbHOM HaXaTHH KaAaBHII «F» u «3AIT» ofo3HaueHHass Ha
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Tab/10 BeJIMYHHA 3aHOCHTCS B pPerucTp mamsitd. 151 U3BJEYeHHsT YHCaa
U3 MaMATH CAeLYeT HaXaTk KAaBUWH «F» u «MI»,

OnepaTtyBHast rpynna 3afaeT XapakTep BHIOJHSIEMOH ONepalyu:
«+», «—», «+» (AeneHue), «=», «/—/» (nepemeHa sHaka 4ucjJa Ha
HHIHKaTOpe), «,» (KJaBHINA BBOLA 3alATON AJS APOGHBIX qHCe).

3HadeHHs APYTHX KJIaBUUI, TPUMEHSIEMBIX TPH pacyere i u A:

«IT+»— npu HaxaTHd 3TOH KJaBHINM mocde «F» K comepKHMOMY
naMsTH npudaBJsAeTcs YUCJI0 ¢ HHAMKATOPa;

«I1-—»— npu Haxartun nocse «F» W3 cogep:KUMOro mamsiTH BbIYH-
TaeTcsl YHCJO C HHAMKATOpA.

Hnsa pemenust pasbupaemoir 3afaud TpeGyeTcsl NpeNBapHTEILHO
TIEPEBOJAUTL 3HAYECHHUS YIVIOB B [PaAyCHl C AeCATHUYHBIMH AOJSAMH, a B
Punane — nenarts obpaTHblil nepeson. s 9TOr0 BepXHuA NEpeKJIO-
4qatesab CTaBUTCA B mosoxenue «I'PA/l», 3aTeM KOJHYECTBO MHHYT C
JECATHIMH HOMAMY AeauTcd Ha 60 U pe3yiblal HpxibGasancics K dCAC-
My YHCJY TPajycoB apryMeHTa.

Hanpuwmep, umeem: ¢ =30°32,5". Cxema peurenust (TyT u majee, KaK
3TO NPHHATO, 0603HAYEHHS] HaKHMaeMbIX KJAaBHUI MOMeIUeHH B NMpAMo-
yroJoHBle cKOOKH, a IOJyYeHHBIe HAa MHAMKaTope IU(pPOBHE BEJHUMHLL
3aKNI0UEHBl B KPyrable CKOOKH ):

32,5[+160[=](0,5416666) . Pe3yanbTar OKpyrasercsi A0 TPEThero ne-
CATHYHOTO 3HAKa, T. e.: 0,542, 3anuce: ¢ =30,542°

Cxema o6patHoro mepeBoxa: moayuuau h=47,827031°, uabupaem
JApobHYI YacTh yHuciaa — maHtuccy: 0,827031[x160[=](49,62186), uan
OKPYTJIEHO [0 JecaTulx poqein 49,6. 3amuck: h=47°49,6’. Huorna B
HavaJjie Mogo6GHOro pacyera OT MOJYYEHHOH BeJMYMHHB A BHIYMTAIOT HA
MallHHe IeJ0e KOJHYEeCTBO rpanaycoB: 47,827031[—]47[=](0,827031)
# jajiee, Kax BHIILE.

Kaasnwa «C» oGecrneunBaerT cOpoc HaGpaHHOTO Ha HHAHKaTOpe
gucaa. [Ipu >ToM He TIPOMCXOAUT OUMCTKH TAMSTH, 3TO AOCTUTACTCHA
nocjaefoBaTebHEIM HaxaTtHeM xaapuil «Os», «F», «3AIl» uau, npoiue,
MOCJIeIOBATENbHBIM OTkJIOUEHHEM — BK/OYeHueM nutanua: «O1KJD»,
«BRKJI».

OcBOUB myTeM TPEHUPOBKA YKa3aHHHE ONePalUUH, MOXKHO MPHCTY-
faTh K PElIEHUI0 3a0a4i HAXOKAEHHS BLICOTHI H a3uMyTa mo ¢, £ 4 0.
JJI 3TOr0 mpenBapUTENbHO COCTABJSICTCS aJTOPUTM BBIYHCJACHHI —
HNOPALOK JeHCTBHH (HaxXKaTHil KJIaBHII), KOTOPBIH 00eCNeuYHBaeT IOJY-
YeHHe pe3ysbTaTa ¢ HAHMeHbUIHM UYHCJAOM HaxaTufl. BoibpanHble AJs
penreHdsi opMyabl pa3buBaloTCAd Ha YacTH, COOTBETCTBYIOILHE 3TAalaM
pacuera Ha npumeHsiemoit JKBM.

Haub6onee yno6ua pasi pacuera A u h cucrema GopMyda, noaydeH-
HBIX H3 NapajaakTHYeCKOro TPeyroJbHuKa:

A— sin t . cos h— cos § sin £ . 53,54
te (tg 3 —tg @ cosfy) Cos ¢ o8 sin A (63),(64)

IIpu penrenuy coG0aI0TCS CJAey OILKe NPaBUIa:

ecJii O pPa3HOMMEHHO C ¢, nocie nabopa {g & caeayeT HaXaTh Kja-
BUINY IepeMeHBbl 3Haka [/—/], Tak kKak 6 CYMTACTCA B 9TOM CJaydae
OTpHIIATEALHOH BeHYMHONA U tg & TOXKe OTPULATEIEH;
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ec/ly a3WMYyT B pacueTe NOJYYaeTcs OTpHUllaTeNbHBIH, HAAO HalTH
ero ponodHenue go 180° muas uero Haxkumaercs KaaBuuwia |+] 1 HaGu-
paetcs 180;

a3UMyT B pacueTe IO AAHHOH (opMy/e mnogydaeTcs Bcerga HoJay-
KpyroBoii, nepBasi 6yKBa ero HaHMeHOBaHHUsI 6epeTcst N0 HaHMEHOBAHHIO
@, BTOpasi MO0 HaUMEHOBAHMIO NMPAKTHYECKOTO {, MPHYEM B OTBeTE 3HA-
yenne A OKpyrJasieTcsl 10 OecATHIX AOJeH rpafyca;

BeJUUYHHA A moJiyyaeTcsi B FPajycax ¢ LeCSTHIMH JOJAAMH H 3aTeM
IJIsi OTBeTa IEPEBOJUTCH B TPajychl ¢ MUHYTAMH H AeCATHIMH LOJSIMH
MHUHY'T,

Tlpu peurenun no IKBM nposepuTs pe3yibTaT MOXKHO MOBTOPHBIM
BHIUHCJEHUEM WK PellueHNeM 3a7aud «B [Be PYKH».

Pewenne 3agauu onpeienedds A u h Ha DKBM «DiexkTpoHuka-
18A» yno6HO pas3OuTh Ha 3Tanbl U NPHMEHHTh CXeMATHUECKUHA MOPSIA0K
3alicH HaxKUMaeMHBIX KJAaBHII U BHICBEUHBACMBLIX HA MHAHUKATOpE UHC-
JeHHbx Benuund, IlpenBapurenpbHO, Kak OBIJIO YXKe CKa3aHO, CaelyeT
nepeBecTH MAaHTHUCCH apryMEHTOB H3 YIVIOBHIX MMHYT B JOJIU Tpamyca.

1. HaGop ¢, HaxoxaeHue tg ¢, 3anoMunanue. Cxema sanucu: ¢{Fftg]
{E] 3AH] (pe3yaprar).

2. HaGop &, Haxoxkienue tg §, yMHOXKECHHE Ha OTpHLlaTeJIbeIH tg @
3anOMHMHAHHE pe3yJ/bTara. Cxema: HF)[cos) X ]I/—/NFIUII][ = ][F]
[3AIl] (pesynbTar).

Hab6op 6, naxoxknenue tg 6 nepeMesa 3HakKa IPH pasHOMMEHHLBIX
d 1 @/, CYMMHDOBAaHHE C PE3yJIbTATOM IIYHKTA 2, H3BJeYeHUe 3a namsd-
TH, 3anomuHaHue pesyabrara. Cxema: O[FHtgll/—/IFIII+] (pe3yan-
TaT).

4. Habop @, HaxOXJeHHe COS ¢, YMHOMKEHHEe Ha pe3yabrar I. 3, 3a-
nomunanue. Cxema: ¢ [Fllcos+JFIMUIT[=}3AIl] (pesynbrar).

5. Habop ¢, HaxoxAeHHe sin {, AejleHHe Ha pesyJbTar . 4. CxeMma:
t [Fsin][+J[FIWII)[=] (pe3yabTaToM sIBJAsieTCs 3HaueHUe NMPABOHl YacTh
dopmyanl tg A

6. Haxoxneuue A no arc tg A (npu orpunatenpuom A onpejesende
180—A}). Cxema: {FARC]tgi[+]1180[=] (pesynbTar).

7. Haxoxnenue sin A, ero samomunanue.” Cxema: {Fisin][F][3AIT}
{pe3yabrar).

8. HaGop &, Haxoxnenue cos 9, nenaenue Ha sin A u3 m. 7, sanomu-
naune. Cxema: 8[Flcosl[+[FIUIIJF1={3AIl} (peayabtar).

9. Hab6op ¢, HaxoxaeHUe sin f, yMHOXKEHHE Ha pe3yasnTaT I 8. Cxe-
ma: {F][sin] X [FIUIT}{=1 (pesyabrar).

10. Haxoxneune h mo arccos h, nepeBoj foJell rpaiyca BLICOThHl B
MUHYTH ¢ jgecatbiMu podsmu. Cxema: {F] [ARC] [cos] (pesyabrtaT)
[—] #° [=] (maunrucca) [X]60 [+] #° [=] (pe3yabTaT B rpasycax u 1y-
FOBLIA MHHYTAX).

11. 3annch oTBeTA: a3UMYT H €r0 HAUMEHOBAHHe, BhICOTA.

Tipumep 68. Hawo: ¢==49°086" S; r=35"13,77 W; §==23°23,9’ N. Onpereuts
A u !t cBeTiIA

Pewenue (o stanaM ¢ 3alHChi0 NMPOMEXYTOYHBIX Pe3yJbTAaTOB AJS O0JerueHus
KOHTPOJsA) .

Iepesox MuHYT B JoJH rpanyca:
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8,6 [+] 60 [=] (0,1433333). Okpyraenno ¢=49,143° S,

13,7 [-—J 60 [=] (0,2283333). Okpyraento t=235, 928° W,

29,9 [+] 60 [=] (0,3983333). Okpyraeuno 6= 23398°

Haxoxneunue a3uMyTa U BLICOTHI:

. 49,143 [F] [tg] [E] [3AI] (1,156183)

. 35228 [F] [cos] [X] [/—/] [F] (MO} [=] [F] [3AI] (—0,9444431)
. 23,398 [F] [tg] [/—/1 [F] (I1+] [F] [M0] [F] [3AI] (—1,3771401)
. 49,143 [F] [cos] [[x] [F] [I/m] [=1(F] [3A0]] (—0 9008892)

. 35,228 [F] [sin] [F] [4M] [=] (—0,6402907

. [F] [ARC] [te] (—32,63106) [+] 180 [—] (147,36894)

. [F] Isin] [F} [3AH] (0,539228)

. 23,398 [F] [cos| [+] [F] [MIT] [=] [F] [3AH] (1,7020054)

35,228 [F] [sin] [x] [F] [MN] [=]) (0,98176

410 [F] [ARC] [cos] (10,95772) [—] 10 [w] (0,95722) X 60 [=]
(57,4332)

11. Orger: A=S 147,4° W; h=10°57 4’

Bonee cosepiuennble Monenn DKBM «Dnextponuka-3b» u «die-
KTPOHHKA-36» NMO3BOJSIOT YNPOCTUTb BhluncaeHHe A u h. Ilpu paGore
C HHMH He TpebyeTcs BBOAUTb B MaMATb MAalMHBEI POMEXYTOUYHEIE pe-
3yJabTaThl apupMeTHyecKHX AeHcTBHHA. Kpome Toro, HajMuue KJaBHIL
TaK Ha3biBaeMHIX ABYXYPOBHEBHIX CKOGOK obecneyuBaer Gojee KODPOT-
KHH OyTb pacueTa JJisl MaTeMAaTHYECKHX BHIpaxKeHHH, 3aK/JTIOUEHHBIX B
CKOOKHU. DTH KJIaBUIIK UMEIOT Tako# BuA H 3Hauenue: {{ (] — ckobku oT-
KpbiBaioTcst; )] — ckOGKM 3aKpHIBAIOTCA.

AJII‘OpI/ITM—-CXCMa JAJisl pacyera A Ha YKa34aHHBIX MHKDOKAJ/IbKY-
JsgTopax 6yleT Takou:
¢ [F)sin] [<-11] (] a [Fiftg][/—/1— [ 0 o [Flltgl[x] ¢ [Fleos] [) 1) ]
{+] @ [F]{cos] [=][ARC] [tg] [+] 180 [=]

HNpumeuanus: 1) Ilepemena snaka [|—|] B aessToil omepauun BBOZMTCH,
ecan 0 U @ pa3HOUMEHHDI

2) omepaunu [+] 180 B KOHUe pacyeTa NPOBOASATCHA, €CJAH a3HMYT NePBOHauaJb-
HO TOJIYUHTCA OTpHIlaTe.TIbeIﬁ.

CooTBeTCTBEHHO cxema JUid pacuera h:
O[F]{cos] [ X1¢[F]fsin]{=]1A [Fl{sin][=]{ARC]][cos]

3}I6Cb TaKKe€ HAaOO 3aTCM NICPEBCCTH AeCATHYHBIC AOJAH TPAnyCOB B
JyTOBBIE MUHYTHI,

Mpumep 69. Hano: ¢=31°20,5" S; {=52°01,2" E; §=12°04,8’ N. OnpegneanTb
A u h ¢ npuMenerneM IKBM «3aerTponuka-36».

Pewenue.
1. Pacuer apryMeHTOB B rpajycax ¢ AeCSITHUHBIMH JOJSAMH!

20,5 [+] 60 [+] 31 {=] (31,341)
1,2 [+) 60 [+] 52 [=] (52,02)
48 [<] 60 [+] 12 [=] (12,08)

WD U LN =

2. Pacuer A:

52,02 [F] [sin] [+] [[(] 12,08 [F] [tg] U/—/1 {—J Li(] 31,341 [F] [te]
[x] 52,02 [F] [cos] D11 )11 [+] 31,341 [F] [cos] [=] [ARC] [tg]
(—57,4631)

[+] 180 [=] (122,5369)

3. Pacuer A.

12,08 [F] [cos] [X] 52,02 [F] [sin] [+] 122,5369 [F] [sin] [=] [ARC]
[cos] (23,8976) [—] 23 [X] 60 [=] (53,856)
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Orger: A=S 122,5° E; h=23°53,8".
3a1auyH A4 CAMOCTOSNTENAbBHOrO PeUeHHS
B yKa3aHHBIX HHXe OPUMePAaX A KOHTPOJs 3HAUEHHSI apryMeHTOB HpHBEIEHHI
TAKkE B Tpajlycax ¢ JeCATHYHBIMH [0JSIMH, a KpPOMe TOro, /aHbl OKOHYAaTe/bHbE

otBeTnl. Peuiense MoxHO nmpoBoAuTh Ha IDKBM «Diektponuka-36» Han «3.1eKTpo-
HiKa-18»

[ t 3 A h

1. 60°30,0/ S 86°49,8" W 56°50,0 S 54,8° SW 48°01,6
(60,5°) (86,83°) (56,833°%)

2. 44°376” S 17°21,2 E 23°26,3" S S 140,5° E 64°30,7/
(44,627°) (17,353°%) (23,438°%)

3. 49°52,0/ N 126°22,77 W 61°48,5" N 25,9° NW 29°33,2"
(49,867°) (126,378°) (61,808°%)

Fnasa 14

OnpepgeneHie NONPaBKK KOMMaca
no HebecHbIM cBEeTHMNAM

§ 50. O6wme coobpameHus 06 aCTPOHOMHUECKOM ONpeieneHHH
AoNpaBKM Komnaca

OnpejeseHne MONPABKH KOMIAca B MOpe sBJsAETCS OAHON H3 BaXK-
HEeAUnX 3aja4 B cyjaoBoxaeHuU. He 3Has Bepuoro sHauenus AK, cy-
JOBOAUTE]b He B COCTOSIHHH ofecneyuTb HeoOXOANMOH TOUYHOCTH CUHC-
JIeHHS OyTH CYIHA, a TaKXKe U HaBHrauuoHHex obcepmanuit. Kaxk usBe-
CTHO, NONPABKH CYAOBHIX KOMINACOB ONpPEAeNsIOT N0 6GeperoBslM
crBopaM, OHAKO C TeYeHHEM BpPeMeHH IO PA3JHYHBIM NPUYHHAM BeJH-
YHHLl TONPABOK THPOCKONUYECKHX H OCOOGEHHO MArHHUTHBIX KOMIIacoB
npeTepneBarOT H3MeHeHHs. BceJeJcTBHE 3TOTO IIPH HAXOXKAEHHH CYAHA
B pefice HeOOXOAMMO CHCTEMATHYECKH OMNpPEAENfATh BepHble 3HAUEHHS
HONPAaBOK KOMINAcoB, B OTKPEITOM MOpPE 3TO BO3MOXKHO 7€/1aTh TOJbKO
1o HeOeCHBIM CBETUJNAM, T. €. aCTPOHOMHUYECKHMMH METOLaMu. B mpu-
6pe:KHOM WJIaBaHHH, KOTJa HET BO3MOMKHOCTH BOCHOJb30BaTbesd  Clie-
IHaJbHBIMU CTBOPAMH, ONpEeJeJIcHHe MOIPaBKU KOMIIAaca Takxe CAely-
€T NeJaTh aCTPOHOMHYECKHM NYTEM, TaK KaK TOUHOCTb OfNpejesieHHus
AK npy eIMHHYHOM IepeceyeHHH CTBOPA OKA3bIBAETCH HEA0CTATOYHOM.

M3 xypca HaBHIalM¥ H3BECTHO, YTO BEJHYHHA H 3HAK 00Ul nonpas-
KH KOMHAaca OnpejedIoTcs Kak pasHOCTb HCTUHHOTO H KOMNAaCHOIo Ha-
NpaBJeHnit Ha KaKOH-TH60 OGBEKT:

AK = WUIT—KIT. (65)
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Ilpu arom HI1 GeperoBbix CTBOPOB
YKa3blBAETCA HA KapTe UAKW B HaBura-
IJHOHHOM nocofuu. Beauduny nomnac-
HOrO TieJIeHra CTBOpa TNOJAYy4YaloT To
KOMIIaCy B MOMEHT HaXOXAEHUS CYLHA
Ha CTBODHOH JINHUHU.

[Ipn acTpoHOMHuUeCKOM oIpeneJe-
Huu AK Taxkke HabawopaeTcss KoMmIac-
HBIH NeJieHr Kakoro-aubo cBeTHJA, HO
ero MIl cyaoBoguTeni0 NPHXOAVTCH
pPacCYHTHIBATH CaMOVy.

HcTurHpd mesieHT cBeTuJa Tpej-
cTaBJsieT cobofl ero asuMmyT, Bhipa-
JW€HHBIH B KPYroBOM cueTe, T. €.

AK=A —KJT. (66)
I e
/ Aast nopyuenust asumyra A pewaior
Puc 81 Buuncienne asmmyra mpu APAJVIAKTHUCCKHI TPEyrobHHK CBe-
onpefeJeHHH TONPABKA KOMIaca tuaa PnZC (puc. 81), cootBeTeTBy10-

UIHH MOMEHTY NeJieHTOBaHHA Tax hak

NPH B3SITHM KOMIACHOTO IIEJIGHra CBETHJIA 3aMEYaloT TOYHOE TPHHBUY-
CKOE BPEMs, TO B MapayyakTH4eCKOM TPEYroJALbHHKE MOIYT CUHTAThCSH
H3BECTHBIMH CJAeAYIOLIHE €T0 3JeMeHTH:

cropona 90°—g¢, rae @. CHEMAeTCd ¢ KapThl 110 3aMEYeHHBIM [ I
oJ;
cropona 90°—§, rae 6 Bei6upaerca us3 MAE no T,p wuabmionenuii;
yroat ty="tp+AEW, rae trp BuGHpaeTcs us MAE no Ty, HaGmoze-
HUl, A; CHUMACTCH C KapTh.

Ilo TpeM H3BeCTHBIM 3Je€MEHTAM — @¢, 6 U Iy Aa3UMYT CBETHJA MO-
XKeT ObITh BbIUHCJEH U3 TPEYTOJMbHHKA MO M3BeCcTHOH yXke u3 § 47 dop-
myse (58):

ctg A==cos o, tg 3 cosect, — sin ¢, ctg £,

Ha npakTike /s BHYHC/JIEHHS a3HMyTa T0Jib3YIOTCH He (opvyJioH,
a tabauuamu BAC—58 uan SKBM.

Tak kak 1npH NMOJYyueHHH a3UMyTa INPHHHMAIOTCH B PacueT CUMCAU-
Mble KOOPAHHATHL CyJHA Q¢ U Ac, B KOTOPHIX MOTYT COjep:KaTbCA 3Ha-
YuTeJbHble MOTPELIHOCTH, TO U B BHIUMCJIEHHCM a3uMyTe A Takke MO-
JKET BO3HHKHYTh IOrpemtocTb. B cBow ouepenb KIT ceeTnaa coaepxut
B cefe cUcTeMaTHYeCKHe H CJydaliHble MOTPEUIHOCTH  HabJiofeHH.
CaenoBatesbHO, NOMPaBKa KoMmaca, BeluHcasieMas no ¢opmyae (66),
Oyaer uMeTb HOTPeHIHOCThL 6oJibllel HJAH MeHblUe#d BeJnduHbl. OaHaKo,
KaK I0Ka3hlBaOT HccaefoBaHUs, AK BbuHCcaAseTCs] ¢ AOCTATOUHOM [JIst
NPAKTHKH TOYHOCTBIO, €CJIH TIPU ee OnpefeseHiH c06/101aTh HEKOTOphe
pPeKOMeHaluH.

Tak, an9 yMeHblUleHUA BAMSHHA NOrpeliHocTell B @c U A HA BHUUC-
JIEHHBIA a3MMYT cJefyer Noi0upaTh g HabJIOJCHUN CBETHWIA ¢ BH-
coTOH He Goavie 15—20°,
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Jlns yMeHbIIEHUS cHcTeMaTHYecKux norpemnocreii B KII pekomen-
Jlyercsi: MePHOAMYECKH MPOU3BOJAHThL BHIBEPKY MEJEHIaTopa;

B MOMCHT B3SITHS NeJIGHI'a YAEPIKUBATb BU3HPHYIO MJIOCKOCTb MEJeH-
raTopa B BepTHKaJe CBETHJIA, AJIS YErO He HAKJIOHATL KOTEJOK KoMnaca
pykaMd BJE€BO HJIH BIPaBO, a IIpH HAJWYMH Yy IEJeHraropa YpOBHS —
CJ1eHTh 3a €ro MOJOXKEeHHEM;

noAGHpaTh CBeTH/ia C HeGOJbIIHMH BLICOTAMH, NMPH KOTOPBIX BO3-
MOXKHO HX HEloCpeACTBEHHOe IejeHropaHHe Ge3 ynorpelJieHHA OTKHA-
HOro 3epkajia. D70 mnocjaejHee TpeGOBaHHe COIJIACyeTCsd C YCJIOBUSIMH,
NPH KOTOPLIX MOTPEIIHOCTH B CHUCAMMBIX KOOPAHHATAX OKa3bBAIOT Ha-
HMeHblllee BIHHHE HA TOYHOCTb BHIYHCJAAECMOTO A CBeTHJIA.

[TpuyrHamMu TOSABAEHHS CJAyYafiHBIX TOTPELIHOCTell NeJeHroBaHHA
SAABJSIIOTCS HETOYHOE COBMEUICHHE HHTH NPeIMETHOH MHIUEHH CO CBETH-
JIOM, MOTPEUIHOCTH B OTCYeTaX MejeHra Mo KapTyuIKe, HOTPELIHOCTH OT
HEOZHOBPEMEHHOCTH HaBeJeHHUS MeJeHraTopa M B3ATHS OTCUeTa, a Tak-
7Ke MOTPELIHOCTH CaMOro KoMIiiaca B MOMEHT IleIeHroBaHus. llpu kauke
CYLHA, BHI3LIBAIOIIEH ero PhICKaHHe, BEJNHYHHBI CAY4aiHBIX IOTPeInHo-
CTell pe3KO BO3PaACTaT

JJ1s yMeHbUIeHUS cAyYaliHbIX NOTPEHIHOCTeH PEeKOMEHAYeTCs:

KaK MOXHO TOUHEee COBMeIlaTb BH3MDHYIO HUTL NMpEeAMETHOH MHINe:
{1 CO CBeTHUJIOM HJIH €ro HeHTPOM (mpH nejenroaHun CoJHua u JIyHer);

OTCYeTHl MEJIEHIOB 110 KapTyllke NPOHM3BOAHTL OJHOBPEMEHHO C Ha-
BeeHlleM BH3UPHOH HHTH Ha CBETHUJIO;

He OTPaHMYUBATbCH €IUHMYHBIM HaOJl0feHueM, a 6paTh TPH — NATb
OTCYETOB MeJIeHTOB C MOC/JeAYIOUIUM HX OCpelHeHHeM.

Heo6xonumo moMHUTh, 4TO HAGHIOAEHUS IPH onpeneseHin AK Helb-
351 BBIIOJHATL BO BPeMs LHUPKYJAANHH, a TaKXKe B TeueHHe HEKOTOPOTO
BpeMeHHd mocje ee 3asepuleHusi. OnpeeseHye NONPaBKH T'MPOCKONHYe-
CKOr'o KOMIaca, HanpuMep, cjaejyer NPOHU3BOAUTHL He paHee deM uepes
2—3 y nocJe NOCJELHEro MaHeBpa, KOrJa UyBCTBHTENbHBIH 3J1€MEHT
OKOHYATE/IbHO YCTAHOBHUTCS B MepHAHAaHE.

§ 51. O6umi cnyuasi onpeaenelns NONPaBKY KoMmmnaca
€ BbluMCTIEHMEM asMmyTa ceeTHna no tabnuuam BAC-58
M ¢ nomowbio SKBM

ITpu onpeneneHHM MONPaBKM KOMIAca C NPUMEHeHHEM  TabJHIL
BAC—58 moxuo nabaopars Coanue, JIyHy, mianers, a Takxe Hau6o-
Jlee SpPKHE HaBMTalMOHHbIE 3Be3]bl (CIHMCOK HX NPUBOJUTCS B TabJH-
Iaxj.

Caenyer, 01HaKO, MOMHHUTD, UTO AJ5I YMEHbIUEHHs BJAUSHHUS NOrPEI-
HOCTH B HPHHSATHIN CUHCAUMBIX KOOPAHHATAX, a TAKKE A/ YBeJdyeHHA
TOUIIOCTH HaGJIOAEHHH BLICOTA CBETH/IA He JOJKHA NpeBHINATh 15—
20°. TloaGop mOANOMSAILETO CBETH/IA IPH HOYHLIX HAGMIOACHHAX (3BE3JLI
WM I1aHETH) MPOU3BOAAT HENOCPEACTBEHHO Ha 3BE3/HOM Hebe WH
€ NOMOIIBIO 3Be3qHOro rao6yca. CosHne HaGAOAAIOT B yTPEHHUE HJIH
BeuyepHHE Yachl, KOT4a €ro BHICOTH HEGOMbILHE.
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Ilpu onpeneseHHH NONPaBKU KOMMAaca MPHMEHSIOT YKa3aHHBIH HllKe
NpHMepHBIH MOPSAAOK paGoTH, MpUYeM BpeMs, 3aTpaueHHoe Ha Habd.’I10-
JEHHS U BBIUHCJEHHsI, He JOJIKHO npeBblniath 30 MHH.

ITodeoroska k nabarodenusam. llogoGpath cBeTHAO AAs HaOM0Ie-
HHUA.

)
Hab6arodenus. 1. B GHICTPO NOCIEIOBATENLHOCTH B3ATh TPH — NATH
NeJeHroB CBETHJA, 3aMeyas MOMEHT IO XPOHOMETPY ¢ TOYHOCTBIO 10
5c.
2. 3ametuts cyznosoe BpeMd, o1 u KK cynxa.

Boiuucaenus. 1. Ilo 3ameuesnsM Tc ¥ OJ1 CHATH C KapThl Q¢ C TOY-
HOCTBIO 10 17,

2. BoiuHCAHTb cpejiHee apudMeTHYecKoe U3 B3ATHIX nejeHros Kllep
U 3aMe4YeHHBIX MOMEHTOB XPOHOMETpa Txpcp. Ecau mo komnacy HaJio-

panca OKII ceetuna, To mepesectu ero B KIT (KIT=O0KII+180).

3. Ilo T. u HOMepy YacoBOro MOsCa MOJYYHUTb HPHUOJNHKEHHOEe I'PHH-
BHUCKOe BpeMs H 'DHHBHYCKYIO AaTy.
4. [To MomenTy xponomerpa Txpcp ¥ €ro NONPaBKe Uyxp BHIUHCINTH

TPUHBHYCKOe BpeMs HabmoaeHuH Trp.

5. Bouncauts, ¢ nomombio MAE MeCTHBIH NMpakTHUeCKH{i 4acOBONH
yroJ fy ¥ CKJAOHEHHE § CBETHJIA.

6. 3anectn B cxeMy aaa BoiuMcieHHHE mo BAC—58 Gauxaiimne
K 3allaHHBIM Ta6JIMUHBle 3HAYEHUS ¢, O M Ly H 06pa3oBaTh Pa3HOCTH,
KOTOpHIE OKPYIVIHTh O IEJBIX MHHYT. BHGPaTh H3 OCHOBHBIX TalOJHIL
3HayeHue A; a TaxKe HENOCPEACTBEHHBIM WHTEPNONHPOBAHMEM NO TeM
e Ta6/HIaM NMOJYYHTh BEJHUHHBI H 3HAKH nompaBok AAs u AA:.

Ecuau BricOTa cBeTWa MeHbuie 20°, TO monpaBKOH asMMyTa 3a UIH-
poty AA, MOXHO npeHe6peub, TaK KaK B 5TOM Cjyyae OHa He HPEBHI-
maet 0,1°. lpu Géabliefi BbICOTE MeeHTyeMOro CBETH/A, 4TO Ha mpak-
THKe NPUMEHSIOT PELKO, H3 OCHOBHHIX Ta6JHL BHIOpaTh 3HAYEHHE /i: B
HeJblX rpajycax AJjs onpejeseHus Auanasona A B Taba. 1. B nymsHow
JIuanasoHe 3TOf TaGJHIBl MO0 aprymenTamM Ar: u A¢ HaliTH NOonpaBxy
AA,. 3HaK NONpPaBKU OJHHAKOB CO 3HAKOM A@

CnoxenneM A; ¢ HaljenueMu nonpabkaMu AA, AAs 1 AA: noay-
YUTb HCKOMBIIl a3UMYT CBETHJIA B NOJYKPYTOBOM CUETE.

[lepBas GykBa ero HaMMeHOBAHMS BCET[A O HOMMEHHA C LIMPOTOH,
a BTOpas — C NPAKTHYECKHM YaCOBBIM YIJIOM.

Jlasi pacuera mompaBKkH KOMIAaca asMMYT TEPEBECTH B KPYroBOH
cyer

7 IMoayuuts monpaBky noMmaca no gopmyse

AK:A—KHcp
Mpumep 70. 28 wwous 1981 r, Uepuoe mope T=17720%, 01=383 M, G.=
=410 N, %=30°02" E, u\p=—1"18°, KK=262°, no.ayuuau cp OKH® =96°0;

Txpcp =03719%35¢ Onpereants AK
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Petueriue

BNV T ot O | age12,4 (10,99 8D 23°15,9'N(—0,1)
Ng 2 Aqd 4 33,9 A 0,0
r y \" AQt 0,3
To | 349%35¢  £39| 48°46,6 .
016!
wop | =118 7 | 30 02,0 o | %
L M [
WYL Tip |18 0| pgegg
tap | 78°49'W
A, | 79,00
e=42°— 10N | A4, | —0,1
3=23° + 16N | A4, | —0,3
by =T9°— 1'W | A4, | 40,1 A 281°,1
KT | 276,0
k. —23° A |78,9°NW
A | 281,1° AK ‘ +5°%,1

Onpeneaenne AK ¢ nomompio dKBM. Hcnoss3oBanne DKBM jas
pacdera a3uMyTa CBETHJA MPOUJNIOCTPUPYEM Ha NpHMepe.

Mpumep 71. 1 despans 1981 r, Tuxuii oxeaH, yrpo, Tc=4%58",

01==45 M,

@c=>56b" S, he=79°60 W Cp TKII 3Beann Apxryp paBen 13,5°, Txp=91438"10¢,
uy, = +20%10¢, KK=352° Omnpenesnts ATK

Peutenue
1711 T.

+
Ny,

458" £ | 266°28,9°
5 AtV | 14 37,4
9u58M
8 £ | 281°06,3°
9438M10C )\W 79 50,0
+20 10 Y | 201°16,3"
+
9%58"20°¢ Ty | 146 18,2
£% | 347°34,5° W
tep| 12°25,5" E
by | 19°06,8" N

Pacuer UIT na DKBM «3nextponuka 18A» [cm § 40, dopmyaa (63)]
IlepeBo1 MuHYT B j0JH rpaayca

gc 55 [—] 60 [=] (0,917)
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te 255 [+] 60 [=] (0,425)

0. 10,6 |~] QU | ==]{ V,Z0)
Peunrenne no stanaMm s KOHTPOJIA:

1 56917 [F] [tg] [F] [3AM] (1,534991)

2 12425 [F] {cos} [X] [/—/] [F} [MIT] [=] [F] [3AIT] (—1,4990399)

3 1928 [F] [tg] [/—/] [F] [N+] [F] [MIT] [F] (3AN] (—18488429)

4 56917 [F] [cos] [X] [F] [MIT] [=] [F] [3AIl] (—1,0091982)

5 12425 [F] [sin] [+] [F] [VII) [=] (—0,2131999)

6. [F] [ARC] [tg] (—12,03526) [+] 180 [=] 167,96474~/168° SE=12°.

Onpejnenenue ATK:

WL 19°
— FKIm | 135
ATK | —1,5°

§ 52. YacTHbie cny4yam onpefeneHus
noNpaBKX KoMMaca

Onpenenenne NONPABKH KOMIIAca B MOMEHT BWIHMOr0 BOCXORA
nuap 3axopa Coanua. B mMoMeHT xacanusi BepxHero kpas CosiHua Ju-
BHE PUARMOrO I'OPU3OHTA HEHTpP CBETHIA pacrojiaraercs HUXe UCTHH-
KOro TOPHM30HTA, T. €. UMeeT OI1pHIaTes]bHYW BhicoTy. IIpu BhicOTE
rnaza Habalofaercs e=12 M, Haubojee XapakTepHOH njas GOJBILHH-
C1Ba CYA0B, cHMXkeHHe leHTpa CoJHIA B MOMEHT €ro BHAMMOILO BOC-
X0aa WA 3axopa cocraBasier —bH7,8’. OHo cKjIaAbIBaeTCs M3 HAK1T0-
HEHLsI TOPHM3OHTA, CPelHEero moJyAHaMerpa, napajiakca H pedpax-
iuy {pHc. 82):

h@ = —d— R® +p—p=—6,1"—16,0" 40,1’ — 35,8 = — 57,8.
IIpu wusBecTHOM cHMKeHUH a3uMyThl COJHLA B MOMEHT ero BiU-

LHMOTO BOCXOAAa HJH 3axoj4a MOryT OBITb 3apaHee pacCUHTaHBL IO
1ipe0Hpa3oBaHHOR GopmYyJie:

A=2arctg X V" s (9—57, 8 )+sma (67}

3rauedua asuMyToB Aas ¢ ot 0 no 72° u & or 0 no 24°, npugo-
jparcea B Taba. 20-a w 20-6 MT — 75.

BruiGopky TabauuyHoro asumyra A, u3 taba. 20-a u 20-6 npouszo-
JST N0 CYMCIAIMOM winpoie M ckjoHeHuio CosiHpa ¢ HHTepHoJsuHed
no oboum aprymesnTam. B taba. 20-a BXOAST NpH OJHOMMEHHBIX ¢ 1T &,
B Tadj. 20-0 — npH pasHOUMEHHbIX, AZHMYTH NOJAYYAIOT B MOJYKPYTo-
BOM cuere. B ceBepHOM mosyllapud HauMeHoBaHue azuMmyta Oyier NO
npu Bocxode u NW npu 3axone. B rox#om noaywapuu SO npu Boc-
xone 1 SW npu 3axoze.

[losqyueHne mompaBkM KoMIaca B MOMEHT BUAMMOIO BOCX0JIA H.Ti
zaxoxa CosHIa Ha NpakTHKE CBOAHTICA K ciaeayiouleMy. C NHOMOUIbIO
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Puc. 82. Cuuxenme Conmia B Moment Puc. 83 Onpenesienue NONPaBKH KOMTaca
ero BHEAHMOTO BOCXOJa HJH 3aX0fa no HonsipHo#t 3Be3ze

MAL paccuuTHIBaIOT NpeABapHTEJbHO CYAOBOE BpeMs 3axoaa (BOC
X01a) 1 OepyT KOMINacHBIil TeJEeHT BepXHEro Kpas CBETHJAa B MOVEHT
~dCaliMsi €ro JIHHWH BMAMMOro ropusoHTa. Ecam nabuiogenus npo-
BOSIT YTPOM, TO, 4TOOBl He MPONYCTHTh MOMEHT NOSIBJEHHS BEDPXHEro
xpasi CoJiHIA, PEKOMEHAyeTcsi 3apaHee BHIOGpaTh M3 Taba. 20-a nau
20-6 npuOMHXKEHHBIH a3UMYT €ro BOCXOAa, KOTOPBI IepeBROINTCS
B KOMIACHBIH MeJeHr. 3a HeCKOJbKO MHHYT A0 PACCUHTAHHOTO CV,10-
BOrO BPEMEHH BOCX071a YCTAHABJIMBAIOT IIEJE€HTaToOp 110 BBHIYHCICHHO-
My HEJCHIY M 3aMeyYaioT OTCYeT IO KapTyLIKe IPH MOSBJEHHH BepX-
nero xpas CoJsHua.

Ilpn nenenroBamun ConHua cileiyerT 3ameyath BpeMs 1O CYI10-
BLIM YacaM, KOTOPOE IE€PeBOJIsAT B IPUHBHUCKOE AJis BHOOpkH Uz MAE
TPUGJIMKEHHON BeNHYMHB CKJAOHCHAA (¢ TOuHOCTBIO A0 0,1°) u cHs-
TiHA CHHCJAHMOH WIHPOTHI.

Asumyr CoJHua, nonydyeHHbi u3 Tada. 20-a wam 20-6, Aas cpas-
renus ¢ Kl nepeBoast B kpyrosoit cyer. «

Tlpumep 72. 26 cenraGps 1981 r. Arnautnuecknii okean. To=18710"; o=
=725 M; KK=32% e=10 M; ¢.=234°16’ N u Ac==23°06" W. B MOMEHT BAauMO-
ro saxoga Connna I'KIT ® =267°. Onpenenuts ATK.

Pewernue.
26/1X T, | 18*10" Ma MAE no T, 3axozna 3o =1, 4°S
..}..
Ny, 2 W3 raba. 20,6 no ¢, u 3 (pasHoumeHHwle)
— =N9I°, W
26/1IX T | 2010 ©
A 268°,9
K1 267,0
ATK +1°,9

OTOT CPaBHHTEJBHO NPOCTOIl CNOCOG ONpeAeNeHUs] TONPABKH KOM-
naca J0J1XKeH pacCMaTPHBATbCA Kak NPHO/MHMKEHHHH, TaK Kak (eper-
csi onun neseHr CoJHua H, cJel0BaTe/bHO, HE NMPEACTaBJASETCH BO3-
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MO:KEBIM YMEHbUIHTh BJIHSHHe cJaydYaHHBIX HNOTrpemHocTedr HabJroxe-
HH} ¥ BLIIBHTH BO3MOXKHBIA npoMmax. Kpome Toro, eciun BhICOTa ryiasa
Hafiofnatenas oTaHuaercs OT 12 M, BHIYHCJAEHHasi IIONpaBka Kommpaca
OvAET cOJepKaTh HEKOTOPYIO NMOTPELIHOCTh H MO 3TOH MPUYHHE,

Onpepesnenue nonpaBKku Komnaca mo HaGawjaeHusm [loaspHoii
3se3abl. Ilpy naaBaHuM B MaJiblX CEBEPHBIX IIHPOTAaX YAOOGHBIM OOBEK-
1CM JAJA onpelesieHHs TONpaBKH Kommnaca sBJasercs [loasipHas
3ue3na.

Tax kak noJasipHoe paccrossHHe A=90°—§ 3Tolf 3Be3AB COCTaB-
Jsier npubausnreapo 0,9°, TO B CyTOYHOM JBHMKEHHH OHA ONHCHIBAET
Bokpyr CeBepHOrc moJoca MHpa napajnenb, chepuUueckKuil paguyc
KOTOpOii oyeHb MaJj (puc. 83). Bceaeacrsue atoro BeicoTa [lonsipHO#
B s1000H MOMeHT octaeTcsl 6MM3KOH K BBICOTE TMOJIOCA, HJH, YTO BCE
paBHO, K wupore Habmaopartens. Asumyrtel IlosnsipHOINl MeHsifoTCst He-
3HAVHTEJBHO M MOTYT HaxXOAHTbcsi B mpepenax or O mpH KyJbMHHA-
uuy 3Be3anl go 1,2° NO uam NW B ajioHrauusix AJjs UIHPOT, MEHb-
wuy 35°. YkasaHHble 0GCTOSITEILCTBA IO3BOJAIOT TOJYYHTH YHPOIIEH-
Hyin (OpMYJy Ias BolyuceHus asumyra Ilossipuoil.

IlpumenuB dopMy/y CHHYCOB AJs pellieHMs NapaJiakKTHUeCKOTO
TpevroabHuKA cBeTHaa PnZC, HamuueM

simn A _ sin fy (68)
s A s1:1 (90° — k)
Brifeaus HeH3BeCTHoe, NOJYUHUM
sin A==sin A sin ¢, sec i. (69)
y'{HTbIBaH, 4UTO MNOJAPHOE pacCTofgHHE Awu A3UMYT A HEBEJHKY,

34MCHHM CHHYCHl 3THX YIVIOB CAMHMM YyIJIaMM, BBIpaKeHHBHIMH B OT-
BJEUYECHHOH Mepe,

Aarcl =A®arc 1°sin ¢, sech, (70)

WIH
A°=A° sint, sech. (71)
TlpuMeM BHICOTY 3Be3ABl A paBHO# LMpoTe Habawoparens ¢, Tak

KaK ux pasHocTh He npesbimiaer 0,9°. ONHOBpeMEHHO 3aMEeHHM Yaco-
BO# yroj ero BbIpaxieHHeM H3 OCHOBHOH (DOPMVJBI BpPeMEHH: .
t,=S,—a. (72)
B pesyJbTarte moayyuMm
A=Asecy sin (S, —a). (73)
Ecau noacrasure B opmyay (73) cpeiHHe 3a JaHHBIH roj 3Ha-
YeHHs] TPSIMOrO BOCXOXKJAEHHS o M moJspHoro pacctosHus A Iloasp-
Ho¥ 3Besnnl (Ha 1981 r. a=33° nu A=49"), To BeauunHa asuMyTa
Oy.leT aBaATbCST  (QYHKUHEH TOJNbKO [ABYX IEeDEMEHHBIX: UIMPOTHl @
il MecTHOro 3Be3jHoro BpeMmeHH Sy. ITo dopmyne (73) nast pasHmIX
3HAYeHHH apryMeHTOB ¢ U Sy Ha AaHHBI roj BeIYHCAsieTcsl Tabjauia
«Asumyr TMonapHoii», Bkaouaemass B MAE.
Bribpaunbiji u3 tabaunbl asuMyT coorBercTByeT NO man NW yger-
BepTH ropusoHrta. I[IpaBusio onpeje/eHHss HaNMEHOBAaHMUS UETBEPTH
IPUBOJIUTCH BHHU3Y TaOJHILEL
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Onpeiesienue nonpaBki komnaca no IToaspHoil 3pesle BO3MOKHO
8 mporax ot 0 10 15° N 1npH HeNoCpPeICTBEHHOM MEJIeHTOBAHUH CBE-
Tura 10 40—50° N npH n0.b30BaHNH OTpaxareJbHBIM 3€PKajOoM.

Ha6aw01eHHa COCTOST B HOJMYYEHHHU TpeX — NATH KOMIACHBIX IIe-
JIelirOB 3B€31bl, B3ATHIX B OBICTPOil Mocie10BaTelbHOCTH. Bpems Hao-
JoJeHu#l BCaeICTBHE MEATEHHOrO H3MEHEH a3HMYTa MOKHO 3aMeyaTh
MO CYJOBBIM 4acaM ¢ TOYHOCTBIO 10 5 MHuH. CHHCAHMBIE KOODAHHATH
CyJHa MOCTaTOYHO 3HATh C TOYHOCTBIO 710 1°

Buyucaus  rpHHBRUCKOe BpeMs Ty, HabaioJenmii, BpIOMPaT IO
HeMy u3 MAE rpnuBHucKOoe 3Be3jHOe BpeMs Sy, KOTOPOE NepeBojAT

JA0JATOTOH B MecTHOe SM=t\\{/. Bribpandpii u3 Tabauubl 1o
tMV M @, a3MMYT 3Be3Jbl [IePeBOIST B KPYrOBOH cyer.

Mpumep 73. 28 susaps 1981 r, Huauitckuit okean B Tc==22"30%, 01=755 Mu-
ad, B ¢.=09,9° N u A;=58,1° E uaMmepuinu cpeaunit [KII IToaspuoii, pasubit 357,55
I'KK=12°. Onpeie.1uTh monpasxy KoMmuaca

Pewenue
8/ T, | 2293 tY | 371954 4=0,8°NW
Y At | 731 A | 359,92
B8/ Ty | 18930 Y | oo Kr1 | 357,5
T
+ ATK | 1,7
e | 58 06
£ | 103317
£ | 10805
I'nasa 15

v

OcHOBBI onpeppeneHMa Mecrta cylHa B Mope
METOOM BbICOTHBIX NMHMH NMONOYKEHHUS

§ 53. MoHaTHE 06 M3ONMHMK M NHHMM NONOMEHHUA B CYJOBOMKACHHN.
Kpyr paBHbIX BbicOT

Teorpaduuecxne KOOPAHHATH CyAHA B OTKPHITOM MOpe MOTLYT
Ob(1b ompeleseHbl pasHbIMH NyTsiMH. OLHAKO B NPAKTHKE MOpPEXOJ-
HOH aCTPOHOMHM HauboJbliee paclpoCcTPaHeHHE NOJYUHJ METOJ BhI-
COTHBIX JIUHHIl TOJOXKEHHS, BBIICHUM, 4TO ciaejyeT NOHUMATh IO
TEDMHHOM «BBICOTHAS JIHHUS TIOJOXKEHHS».

Tipu nosayyeHHH MecTa CyjHA HABHUTAUHOHHBIMH cliocofaMKH Ha
kaple IPOKJAIBIBAIOT OTPE3kH NPSAMBIX JUHHI HWIH YYaCTKH AYT OK-

159



PYHOCTEH: JIHHHEM JBYX WJH TpPEX TIe€JNeHIOB; AYIH OKPYMXKHOCTeH.
pPanilyCel KOTOPBIX paBHBlL PacCTOSIHHSM A0 OeperoBHX NpeaMeTos,
H1. 1

bce 9TH JMHHHU 0061a1210T TeM CBOHCTBOM, YTO B J1000H H3 CBOMX
TONUEK OHH COXPAHSIOT NOCTOSIHHBIM 3HAUeHHe KaKoH-nu6O H3MepeH-
#ou pequyuHbl. Hanpumep, mast n11060H TOYKH JMHHH @eJeHra MocTo-
SIHHOL BEJHYMHOH sBJISIETCS YroJ MexK1y MepHJAHaHOM, NPOXOAfIUM
yepe, NaHHYIO TOUKY, M HampaBJeHHeM Ha npeamert. [lis so6oil Toy-
KH OKPYKHOCTH NOCTOSTHHBIM OCTAeTCs pPACCTOsHHEe 10 IpeAMeTa MJH,
B ADYIOM cJyuyae, BeJHYHHA BePTHKAJbHOFO yria, HOA KOTOPHIM yc-
Ma1pHUBAETCH C OKPYKHOCTH IpeaMer.

+IMHHH, OTBeyalollHe IOCTOSHHOMY 3HAuYeHHI0 KaKOH-1H60 Hu3aMe-
PEHHOA BeJMYMHBL, HA3bIBAIOTCS U30AUHUAMU.

Taxum 006pa3oM, BO BCeX DACCMOTPEHHBIX NpUMepax MBI HMeeM
JAC.10 C TPOKJAaJKOH HAa KapTe H30JUHUIL.

Bce BeJMUYUHBL, KOTOPHIE H3MEPSIOTCS C LENbIO ONpeleauTh obcep-
BUBahHOE MECTO CYJAHAa, B CYJOBOXK/JEHHH NPHHATO HA3BIBAThb HABU2a-
LUOHHbLMY nAPAMETPami, a TOJdYUeHHbIE TI0 3THM H3MEpPEHHAM U30JIHU-
Hldd — HABHUTALHOHHBIMH,

Lecau B pesynbTaTe Kakux-iHbo H3MepeHHil Ha xkapTe OBlIa MOCT-
D)2eHA HAaBHTALMOHHAS M30JUHHSA, TO MECTO CYJHa AOMKHO HaXOAUTh-
cst B OJHOH M3 ee ToueX. OQHAKO Ajs NOJNyYeHHs MecTa HeoOXoauMO
HAaHeCTH HAa KapTy Mo KpafiHeH Mepe ellle OJHY H30JHHHIO, NOJYYeH-
1y10 OJIHOBPEMEHHO C IepBOH KM MMEIULYIO C Helfl TOJbKO OZHY OOLLYyIO
104Kky. Touka mnepeceueHUss JBYX TaKHX HABHTALMOHHBIX H3OJMHUM
¥ OyLeT ABAATHCA MECTOM CYJHA.

B npaxTike CynOBOXK/JEHHS OOBIYHO He BO3HUKaeT HeOOXOLHMO-
{TH B HaHECEHHH Ha KapTy M30JHHHI Ha BceM uX npoTsxeHnu. Ha-
npavep, NpH ONpeleJeHHH MecTa Cy/JIHa IO ABYM paCCTOSIHHAM, H3-
MEpPeHHBIX J0 JABYX IIpeJMeTOB, BMECTO OKpYyXKHOCTe#l HaHOCAT
8 pafioHe CUHCAUMOro Mecra HeGOJbILIHE OTPE3KH HX AYr (3aCeukH).

B HeKOTOpHIX cJayYasiXx H30JHHHUM MOTYT OBITb CJIOXKHOrO BHAA,
Bey, l00HOTO s MOCTpOEHUsT X Ha MepkaTopckoii kapte. Ilostomy
nebo..bLIMe YYACTKH H3OJMHHH 4YacTO 3aMEHSAIOT OTPE3KaMH NPSMBIX.
Itpsmple NpOBOASAT KacaTeJbHO K H30JHHHH, BOJH3H  CUHCIMMOrO
MeCcTa, WJIM B BHAe XOPAB, NPOXOJsillell uepes ABe TOUKH, OJU3KHE
K (YHCJAUMOMY MecTy (puc. 84).

OTpe3ok npsMoi, KacaTe/JbHBIH K “HABUTaHMHHOH H30JIMHHH B TOY-
ke, O.uxKalmlell K CUHUCAMMOMY MeCTy, Ha3BIBAETCS AUHUEH noAQMe-
rus'.

JaMeHa H30AHHHH JHHHUSIMH HNOJOXKEHHS] HEeCKOJbKO CHHXKAeT TOou-
HUCTH NoJyueHMss Mecta cyzana. OJHAKO MPH onpejeseHHBIX OrpaHH-
YelUL# £ BO3HHKAMOIIHE OMUOKH OKa3blBalOTCS HECYLIECTBEHHBIMH.

[To.1yuenne o6cepBOBaHHOTO MeCTa B MODEXOJHOH acTPOHOMHHU rfak
JKe, KaK M B HaBUraiuMH{, NPOH3BOAWTCH IyTeM HaHECEHHs Ha KapTy

I Mnorga B cyl0BOXKIEHUH TOJ JIHHHEl MOJOMKEHHS NOHUMAIOT H3OJHHHIO, OTBe-
44Uy 0 KOHKpeTHOMy H3MepeHHio, KacartesbHass K Heft B 3ToM CJydyae HaseiBaercst
Tipub.IHKeHHOH JIMHHEH NMOJIOXKEeHHS.
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Puc 84 }ao6pakeHue H3OMHHHU W JIH- Puc 85 Kpyr paBHBIX BHICOT CBETHNI
HHH T10JI0K CHHS

HaBUIaHOHHBIX H3O0AHHHH HJIH 3aMEHAWIWHX HX JUHHH TO0J0XKe-
HUS,

HzonnHHAME B MOpPEXOAHOI aCTPOHOMHH ABASIOTCH OKPYHKHOCTH,
HoCsLLHEe Ha3BaHUE KPYroB paBHBIX BAICOT.

Rpyeom pasnoii vicorsl Ha3biBalOT MaJblii KPYr lla HOBEPXHOCTH
Seman, B s1060H TOYKE KOTOPOrO OlLpeleeHHOE CBETHJO HMeer
B JAHHBI MOMEHT OJHY H Ty K€ BLICOTY.

Ceeruao C (puc. 85) umeer B Touxax M; m M, Kpyra oaunaxo-
BYI0 BEICOTY h. MOXHO J0Ka3aTh, YTO BO BCEX APYTHX TOYKAX 3TOrO
kpyra My, M; 1 1. n. BeicoTa cBetuiia C Takike paBHa /i, T. e. Kpyr
M,, My, Ms, My siBAIsieTCa KPYTOM PaBHON BHICOTHI CBETHJIA.

Cpetusio C MMeeT MHOXKECTBO KPYyroB DaBHOH BBICOTHI, COOTBETCT-
BVIOIIMX DA3HLIM 3Ha4eHHsM h. Bce Takne xpyru MmeloT oOulHH LeHTP
B TOUKe a. JTa TOYKA BJAETCS NPOEKIHEed CBeTHJA Ha NOBEPXHOCTn
CeMJH M Ha3blBaeTCs MOA0COM OC8eUujeHuss Kpyra paBHBEIX BhicOT. Ecan
BHICOTA cBeTHJa cocTaBaser 90°, nabuio1aTesib HAaXOAUTCA B NOJIOCE
OCBELIEHHA @ W BHANT CBETHJIO Haj ronaosoil. Ecau Beicora pasna (°
To haGaiojaTe/ib BUAHT CBETHJO Ha OPU30HTE H KPYr PaBHBIX BBICOT
CTAHOEBHTCH GOJbLIIMM KPYroM, pa3IefsiouinM 3eMJI0 Ha JiBe MOJOBU-
HLf — OCBEIICHHYIO H HEOCBEILEHUYIO.

Ec/in namepuTb 0JHOBPEMEHHO BHICOTHI ABYX CBETHJ H TO 3HAYEHH-
IM 3THX BLICOT HaHECTH Ha M300paxKeHHe 3eMJM Ba Kpyra paBHbIX
BLICOT, TO TOYKA NEPECEeUeHHA U3OJUHHHN, OaMKANINAA K CUHCAHMOH,
yxameT ob6cepBOBaHHOE MecTO cyJHa. BmecTo Kpyros paBHHIX BHICOT
Ifa KapTy MOTrYT OBbITh HAHECEHBI OTPE3KH NPAMBIX JHHHIHA, KacaTeJb-
HBle K KpyraM BOJM3H CUMCANMOr0 MecTa. Takue NpsiMbie JHHUH 110-
JYyUHIH HA3BAHHE BOICOTHLIX AUHUU NOAOMCEHUA.

§ 54. HaneceHne Kpyros paBHbLIX BbICOT Ha rnofyc

Kpyru paBHBIX BBICOT [Jisl OAVYeHHs 06CepBOBAHHOIO MecTa CyA-
Ha HaubBoJiee TIPOCTO MOXKHO HaHECTH na riaobyc, KOTOpHH sBjseTcs
Mozeabio 3emud. 719 0GOCHOBAaHMs pelileHHss 3TOH 3a1aud paccMoT-
puM pHc. 86, u3o6paxawmuil 3eMHOIl Wap W OKPYXKAWUIYK €ro
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tieGecHyio coepy. Llentp cdepbl HaxoAHuTCAd B LEeHTpe 3eMaH, a Bech
UEPTEX BHIMOJHEH Ha  MJIOCKOCTH  MPOM3BOJBHOIO  MepHAHaHA
P\Q'PgQ. OcHOBHble TJIOCKOCTH H HampaBJeHHsa Ha 3eMJje NPOAOJ-
JKeHbl 10 INepeceueHus ¢ HebecHoH cdepoit. Jlyru gq° na 3ewmie
11 QQ’ Ha HebecHo#i cdepe npeacTaBAsdOT coBOH 3eMHOH H HeOeCHHIIl
5kBa10pbl. COOTBETCTBEHHO AYFH pnlops w1 PxLoPs siBjisieTca 3eMHBIM
1l HeOECHBIM I'PHHBHUCKMMH MEpPHAHAHAMH,

B npousBonbHOH TOuKe Ha chepe u3zoGpasuM cBeTuao C, 3KBATO-
DHajibHBEIE KOOPJAHHATE KOTOPOro B AAHHBIH MOMEHT paBHBHL O¢ H Ipy°.
CoenrinuB Touky C ¢ UeHTPOM 3eMJIH, NOJYYHM Ha ee NOBepXHOCTH
NoA:0C OCBelieHHs cBeTuaa a. VI3 puc. 86 BUAHO, Y4TO MeCTO CBeTH-
Jga C sBJaseTcs 3eHHTOM IIOJI0CA OCBELIEHHS.

Ulepes cBeTHJIO M €ro NOJIOC OCBEIEHHs a HNpOBefeM HeOecHH
u semHON Mepuanann PnLPs w p,lp,. PaccmarpuBas pHCYHOK, BH-
auM, uro wla=wLC v ulgl=Ulyl, TaKx KaK OHH CTACHBAKT IO-
1ApHO OAHH M Te Ke LeHTpaJbHble yrab. Ho Tak kak wla paBHa
IIIpOTe ¢, Nosoca ocBelteHusl, a «wLC ecTb ckJOHeHHe cBeTHJA O,
TO @a=0c. B cBowo ouepenn, g/ paBHa Jn0arore A, noJioca ocBe-
meHud, a Lol u3MepsieT rPUHBHUCKHI YacoBO#l yroa #pC cBeTHJA.
CrnenoBare/bHO, hg=1tp¢. B pesysnbTaTe BHISAB/JCHB COOTHOLIGHHS
MENKLY reorpaHUeCKHMH KOODJAMHATAMH IOJIOCA OCBELIeHHS H 3KBa-
TOPHAJbHBIMH KOOPAHHATAMH CBETHA:

Pg=120¢;
(74)
dy =15,

I1peanonoxum, 4To B KaKOH-TO MOMEHT I'DHHBHYCKOIO BDEMEHH Ha-
0.110/1aTesieM, HaxXOASIILMMCS B HEH3BECTHOH AJs Hac TOYKe 3eMHO#A
MOBEPXHOCTH, H3MepeHa BbicoTa cBetusia C, oKasaBuasicsi pas-
Hoit h. M3 mecra cBetmsia C, KakK H3 LEHTpd, onulleM Ha HebecHoil
chepe mMananil kpyr Z,Z;7Z37;, chepuyeckuil pajuyc KOTOPOro IpHMeM
pPaBHBIM 3€HHTHOMY pPacCTOsAHHIO cBeTHAa 2=90°— A. OuyeBHAHO, YTO
*eHHT JoGoro HalJai0LaTesis, yCMaTpHBAIOWLEro B JAHHBIH MOMEHT
ppeMeHu cBeTHjo C Ha BbICOTe A, JOJIKEH PacmosiaraThCA Ha 3TOM
kpyre. Coe1HHUB Bce TOYKH Kpyra Z;ZyZsZ;, KOTOPBIil Ha3blBAIOT Kpy-
rOM pDaBHBIX 3€HUTHBIX PACCTOSHHMI, C UEHTPOM 3eMJIH, TMOJYYHM Ha
ee noBepxHocTH MaJabti kpyr M;MsMsM, ¢ ueHTpoM B IoJIOCe OCBe-
HIeHHS CBETHJIA 4. ~

Tak Kak 9TOT MaJjibifi KPyr siBAsieTcs npoexiuued xpyra Z,Z.Z;Z, Ha
II0BEPXHOCTb 3eMJIH, TO cdepHUecKHil pafuyc ero Takxe OyneT papeH
z=90°—#h u, caejoBaTe/ibHO, Bce HabJ10JaTesH, pacloJioKeHHble Ha
Hem (Touku M;, My, Ms), GyayT HMeTb OJAMHAKOBOe 3€HHTHOE pac-
crosHHe cBeTHaa C, paBHOe pajHyCVy Kpyra.

Ecsn paBHb 3eHUTHBIE PACCTOSHHS, TO paBHbI H BbICOTHL [losTomy
ECe HaOJ104aTeNd, PAcMoJoKeHHbe B JaHHBIH MOMEHT BpeMeHH Ha
majgom Kpyre M MsMs;M;, Buaar ceetmio C Ha OAHHAKOBOH BHICO-
Te h, a caM Kpyr M\M.MsM, siBnsiercss KpyroB paBHOH BBHICOTHI.

B oxHo#i M3 Touek Kpyra pacmoJiaraercs o0cepBOBaHHOE MeECTO
Habnlojates s, AJs INOJYUEHHS] KOTOPOro HeoOXOAHMMO HMeThb Ha TOT
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Puc. 86. HaneceHue Kpyros paBHEIX BhHI- Puc. 87. HawHecenue Kpyros paBHBIX
cotr Ha cdepy BBICOT Ha ryobyc

;e MOMEHT BpPEMEHH elle OJHY H30JMHHIO, IMOJyUeHHYIO 10 HabJ10-
JIeHY M BTOPOTO CBETH/A U ITepecexaloulyiocs ¢ nepBoi.

[IpuBeneHHble paccyKAeHHs I03BOJASIOT OOOCHOBATbH MeETOJA Ha-
HeCeHHsi Kpyros paBHBIX BbiCOT Ha 3eMHOH raobyc. Ilogo6GpaB nBa
cBeTuaa, Hab/ojaTesNb H3MepsieT HX BLICOTH Ay M Hhp, 3aMeyas IO
XpOHOMepYy, WONpaBKa KOTOPOro H3BeCTHAa, TPHHBHYCKOE BpeMs Ha-
Guronennit. Ha 3ameueHHple MOMeHTH HabJuioneHuil u3 MAE Br6upa-
PaOT TPHHBHYCKHE 4YacoBble yrabl (NMpaKTHYECKHEe) H CKJOHeHHs Ha-
GaonaBuiuxcst  cBeTusa. Ha ocHoBaHuM  cooTHowleHusi (74) fp W 8
CBETHJI YHCJIEHHO pPaBHBl reorpad@HYecKHM KOOpPAMHATAM HX IOJIOCOB
OCBEUIEHHS 4; H Q.

Hanecss nosioca ocBeleHUs 0O HX KOOpPAWHATAM Ha TIJ00ye
{puc. 87), DpPUHUMAIOT WX 3a UEHTPHl, H3 KOTOPBIX chepHUECKUMH
paauycamu 2,=90°—h; u 2,=90°— hy, B3ATEIMH B MacmTabe rJo-
fyvca, omUCHIBAIOT B pailoHe CYUHCAUMOII TOUKH CYAHA OTPE3KH AYr Kpy-
I'CB PaBHBIX BBICOT. Touka nepeceueHMsi 3THX AYr NPeACTaBHT coboi
obcepBoBaHHOe MecTO Habswaarens M.

IHecmoTpst Ha TIPOCTOTY paccMOTpeHHOro cnocoba TOJYYEHHS Mec-
Ta CyAHA, OH He MOXeT OHTh NpPHMEHeH Ha npakTHke. [leficTBHTENb-
Ho, JeJas NOJYYHTh CBOE MECTO € TOYHOCThio 17, 7. e. 1 MHJH, HeoO-
A201uMoO, uyToOH MHJAS H306paxanach Ha rjaobyce OTPE3KOM HO Kpaii-
He#l mepe B | MMm. Oppako B 3TOM caydae rj00yc [JOJKEH HMeThb
AHaMeTp OK0J0O 7 M. 3aMeHHTb IOCTPOeHHd Ha riobyce aHAJOTHYHHI-
MH TOCTPOEHHAMH Ha KapTe, BbINOJHEHHOH B JOCTaTOYHO KPYIHOM
Macwitabe, B ofuleM cjaydae TakKKe OKa3blBaeTcsi HEBO3MOXKHBIM,
KpynuomaciitabHass MOpckass KapTa OXBaThiBaeT coO0OH JIHIL He-
Goapuioit pailoH 3eMHOH NMOBEPXHOCTH, B TO BPeMS KaK PajHychl Kpy-
FOB PaBHBIX BBICOT MOTYT ja)ke NpH CPaBHHTEJbHO GOJBLIMX BHICOTAX
CBETHJI JOCTHTATh ThICAY MHJb. Tak, HanpuMmep, npu h==50° Benuuu-
Ha B paauycax 2=40° niu B MHsaX 40°X 60’ = 2400 Mu1b. 3aMeTUM npu
3TOM, YTO U3-3a NPHCYLIHX MEPKATOPCKOH NMPOEKIUHH HCKaXKEeHHH Kpy-
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I paBHBIX BLICOT H300pakaloTcs Ha Hell pasjlyHbIMH no dopme
H CJOXHBIMH B MOCTPOEHNH KPHBBIMH JHHHSIMH, HOCAIIHMH Ha3BaHHe
HHKJIHYECKHX KpHBBIX. TOJBKO NpH MIIaBaHiM B MaJblX UIMPOTax, KOF-
aa BeicoTel CoJiHLa y BepxHeil KYJIbMHHALHH MOTYT J1OCTHTHYTH BeJiH-
unH Gonbwnx 88°, HeGoJBIIME PaTHVCH KPYrOB PaBHBIX BBICOT (<
<120 Muibp) M He3HAuHTeJbHblE HCKAa:KeHHsT MEPKATOPCKOH MpoeKkuHnH
B NpHAEraloiluX K 3KBaTOPy pailoHax MO3BOJSIOT J1eJaTb NPOKJIaIKY
H3CHHHA Ha KapTe pacCMOTPEHHBIM CMOCOGOM.

§ 55. HaHeceHMe BbICOTHBIX NMHMIA MONOXEHHUs Ha MEPKaTOPCKYIO KapTy
NpoKNnagKoi ot cuucnumoro mecra {meros CeHrt-Mnepa)

Has monyueHnss 06cepBOBAHHOTO MecTa CyAHa [OCTATOUHO HAHECTH
KA KapTy HebosbliiMe yHACTKH KPYFOB PaBHBIX BHICOT B palioHe TOUKU
X nepeceuenus. [lpu 3ToM ¢ JOMycTHMOH 1/ HPAKTHKH TOrpell-
HOCTBIO HeGOJMBILIHE OTPE3KI KPUBBIX MOIYT 3aMEHATbCH MPSMBIMH JH-
HISIMP (KacaTe/bHLIMH MM XOPMaMH), T. €. BBICOTHBIMH JIHHHSMH
HoJoxeHns. B passuuHoe BpeMsi 6b110 pa3pabOTaHO HECKOJBKO CIO-
cO00B NPOKJAAIKH JUHHK MOAOKEHHH HEMOCPEACTBEHHO Ha KapTe 0e3
FAHECCHUST HA Hee IOJIIOCOB OCBEIeHHS] CBETHI.

Haubosapiiee pacnpocTpaHeHUe NOAYUHA METOJ HOCTPOEHHS BHI-
COTHBIX JIMHHI TOJIOKEeHHs, npeanoxkeHHB!l B 1875 r. ¢paHiuysckum
mopsakoM Cent-Haepom. CyniHocTe MeToja BHAHA M3 puc. 88, Ha KO-
TOPOM NOKa3aHbl TOJIOC OCBEIIeHHS HEKOTOPOro CBeTHSIa 4, CYMCAH-
Moe MecTo HalOmwogarteass M. u xBa xpyra paBHBIX BbicoT. OpuH H3
KpyroB, oGo3HaveHHH (A1) (%), cooTBercTBYyeT 0GCEPBOBAHHOH, T. €.
H3MEpeHHOH, BBICOTe HAOJIOLABIIErOCs CBETHJA H ONUCAH paiuycoM
z=90°—h. Touxa K na 3ToMm Kpyre, jexamas Ha Kparuaiiliem pac-
CTOAHHM OT cuHcauMoro mecra M., HOCHT HasBanHe onpedeasrowe
TO4KU.

Ha kpyre (h)(h) pacmosaraercsi 0OCepBOBaHHOe MeCTO CyjaHA.
Apyroit  kpyr, o6osHaueHHbit (h.) (i), COOTBETCTBYET CUHCIHMOST
BHICOTE€ TOTO K€ CBETHJa, T. €. BHICOTE, BLIUMCJAEHHOH 1O KOOp/HHA-
1amM cuucanmoro mecta M.. Pamnyc storo kpyra 2,=90° — he. Yroda
NAM.a mexay MepHAMAHOM CUHCJIHMOrO MecTa M HanpaBJeHHeM Ha
[OJIIOC OCBEILEHHs INpeACTaBJsieT COB0H CUMCAMMBIA HCTHHHBI NeneHr
noatoca ocselledust MIT. Hakonen, orpesok M K, KoTopuii B cyno-
BOXKJIEHHH TNPUHATO Ha3blBATh neperocom 1 oGo3HavaTe Ah, ecTb pac-
CTOSIHME OT CYHCJIMMOTO MecTa J0 Kpyra paBHBIX Bhicotr {h)(h). Be-
JIYIIHA TNepeHoca paBHA Pa3HOCTH pajMyCcOB KPYroB WJAH Pas3HOCTH
06cepBOBaHHOH H CUHCJIHUMOH BBICOT CBeTHJA:

Ah=M K= (90'—he)— (90°—h) =h—he.

TIpoBens B onpepensiolied TouKe NMeprneHAHKYAsp K JnuHun Mca,
NOJYYHM OTpe30K [—/, KacaTeJpHbIll K Kpyry paBHBIX BHICOT. Tak Kkax
TOYKa KacaHust K JIeXUT Ha KpartdyallleM pacCTOAHHHM OT CYHCJAHUMOTO
mecTa cygHa M., To otpe3ok [—/ sBAseTca HHYEM HHBIM, KaK BBICOT-
HO¥ JIHHEeH MoJ0XKeHHs HabaoaaTes.
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M3 paccmotpenus: pac. 88 caelyeT, 4TO AJg HaHECCHHsI HA MepKa-
TOPCKYI0 KapTy BLICOTHOH JIHHMH IojoxeHHs [—I HeoOxonumo H Jo-
craTouHo 3HaTh cudciauMbiii MIT mosiroca ocsemeHnHa a M paccTOsiHHe
M K=Ah no nuHHN TeJeHra oT cyucauMmoro mecra M. nmo ompefe-
agomefi Toukn K. DTH 1Be BeJMUMHL HA3BIBAIOT 3J€MEHTAaMH BHI-
COTHOH JIMHUH TIOJIOKEHHUS.

JAns BuisicHeHus crmocofa HAXOXKIeHUs YHCJIEHHBIX 3HaveHuy UII
H nepeHoca Ak uso6pa3uM Ha uyepTeke 3eMHOH WIap H OKPYKAWILYIO
ero HebecHywo cdepy (puc. 89). Hanecem Ha wueprex cBeruao C
¥ ero mogiwoc ocBelieHus a. [IpedmogoxuM, 4TO B KaKOH-TO MOMEHT
I'DHHBHUCKOrO BpeMeHH HabuiofxaTeseM H3MepeHa BbICOTA CBeTHiIa h.
blsBecTHRIM YIKe HaM crmocob6oM HaHeceM Ha cepy Kpyr paBHBIX 3e-
HUTHHX paccrosHuit DD’, a Ha 3eMHYIO [IOBEPXHOCTb — COOTBETCTBYIO-
WM eMy KpPYr PaBHBIX BBICOT dd’, HA KOTOPOM JOJIKHO DacioJararTeb-
cst 06cepBOBaHHOe MecTo Habumwooparess. HanoMHHM, 4To cepHyeckue
pAANYCH 3THX KPYTOB IPHHUMAIOTCS PABHBIMH 2=90°-— A,

JonycTtuMm Tenepb, YTO B MOMEHT HaOMIOAEHHH CUHUCHUMOE MeECTO
CyJAHA HaxoJuJoch B TOouke M., a 3eHHT CUHCIAHMOIO MeCTa — B TOY-
ke Z, HelDecHOH c(ephl. JTHM TOUKAM COOTBETCTBYIOT CHYHCJIHMBIC
kpyru ff’ u FF’, chepuueckue panauychl KOTOPHX paBHH Z,=90°— k..
tlaneceM 3emHoii M HeGecHBII MepuHAHaHu Touek M, u Z,— Ayrd
pPaMcl v PyZ.L. CoenHHHB cuucnuMoe MecTo M, o Kpardainiiemy
PacCTOAHHIO C MOJIIOCOM OCBELIEHHA @, NpoBeleM B onpejensiouled
TouKe K BBICOTHYIO JIUHHIO NOJ0XKeHHS [—] H yKaXKeM ee 3JEeMEHTHI:
NIl u Ah.

CoellMHUM TeNeph 3€HHT CYHCAUMOro wmecra Zc ¢o cBeTHaoM C
¢ ayroii Goapiioro Kpyra Z.C. Touxky mepeceueHus stoil AyTH ¢ Kpy-
tom DD’ o6osHauum K n Tak:kKe Ha30BeM OMNpejensiolleli TOUYKOIL.
B pesyabraTe nmoctpoeHH#l Ha cepe HoJyyeH nmapajJiaKTHUeCKHH Tpe-
yroabHuk PyxZ.C. Bxojsiiie B Hero KOOpPAMHATH CBeTHaa A, U Ag

(h) (h

Puc. 88. OGwvsicuenne cymmocr  Puc. 89. O6ochopanne MeToJa pacueta »JeMeH-
MeTONa NMPOKJAAKH BBHICOTHBIX JIH- TOB BHICOTHOH JIMHHH TMOJIOXKEHHS
HHI TIOJIOXKEHHsSI OT CYHCJIHMMOTrO

MecTa
6*—642



OTHECEHBI K CUHCAMMOMY MeCTy CyAHa, T. €. PABHBI BHICOTE ¥ a3UMy-
Ty, NOJ KOTOPBIMH Hab.1ojaTeneM ycMaTpHBajaoch 0ol cBetHiao (' H3
toukn M. [loatomy tpeyroavnux PxZ.C u ero aiemedTn he u A,
Ha3bIBAIOTCA CUHCJIUMBIMH.

CpaBuuB TpeyroabHuk PxZ.C ¢ 3eMHBEIM TPEYroJbHUKOM p,M.a,
JE€TKO ybelHMcsi B PaBEHCTBE HX CXOJCTBEHHBIX 3J€MEHTOB, TaK Kak
NepBLI M3 HHX SIBJASETCA Npoekuuell BTOporo Ha HelGecHYO cdepy.
CienoBaTenibHO, HCTHHHBIA meJieHr noJioca ocemeHus MIT  moxer
OBITb NOJIYUeH pacueToM CUHCAHMOrQ azuMmyTa cBetusa A. H3 mapan-
JakKTHueckoro TpeyroabHuka PyZ.C. M3 Toro >ke TpeyroJbHHKa pac-
CUHTBIBAIOT 3HayeHue H,, HeoOXOAMMOH MAJ51 BBIYHCJEHHS TepeHoca
Al =h— hc.

Pacuer A, u h. u3 tpeyronvhuka PyZ.C 1npousBoist 1no ¢Gpopmy-
Jam cepryecKod TPUTOHOMETPHH C TOMOUILbIO CHEelHaJbHBIX TabJjHl
uan 3KBM.

[Ipu sTOM H3BECTHBIMH 3J€MEHTAMU TPEYroJbHHKa  ABJSIOTCS:
(ropona PyZ.=90°— ¢, rie ¢. CHUMaeTcsi ¢ KapThl Ha MOMEHT Ha-
OsrofeHust cBerusa; cropoHa PyC=90°—§, roe 6 BuibupaeTcs us
MAE no sameyenHoMy npu Habuionenusix Ty, yroa Z.PxC, paBHHI
ipAKTHUECKOMY ly=ItrpE AL, Ille fy CBeTHJIA TaKxKe BbGHpaeTcs u3
MAE no Ty, HabJiofileHu#, a A, CHUMAeTCs ¢ KapTHl.

Has moayuenuss he u A, opu nmomoull TabJjHL JOrapHQMOB NpH-
MeHstoT Qopmydbl (56) u (57):

sin i, = sin o, sin & 4+ cos ¢, cos d cos 7,
sin A, ==cos d sin ¢, sec /..

IMopsimox paGoTel npu noayyenuu kA, u A; H3 CUHCJAHMOrO Tpe-
yroapHuka PnZ.C ¢ nomompio Tabaun BAC —58 u TBA —57 uau
DKBM paccmorpen B § 48 u 49.

Ocofenroctoio nmpepsoxenHoro Cenr-HiepoM MeTtona mpokJaaiki
BLICOTHBIX JIMHHI INOJIOKEHHS SIBJSIETCH HE3aBHCHMOCTb ATHX JIHHHH
OT NPHHATHIX CUHCAMMEBIX KOODAMHAT.

Ecau namensats Ha puc. 89 noso-
KeHue cuucauMoh Touxku M, caeno-
BaTesbHO, H MOJIOKEHHE MecTa 3e-
HHUTa Z, TO B KaXKJ0M cjydae Oyjier
00pa30BBIBATbCS] HOBBI CYHCIUMBLIL
napajJakTHYeCKHH  TPeyroJbHHUK
PyZ.C. B T0 e BpeMs MOJIOXKEHHE
KPyra paBHBIX BBICOT, OIpeiesse-
mMoe obcepBOBaHHON BLICOTOU h, ocC-
TaHeTCsT HEH3MEHHBIM., DTO 03Haua-
€T, 4TO NPH BBHIYHCJIEHHU JEMEHTOB
JUHHAU IOJIOXKEHHs] U3 CepUH Tpe-
YTOJbHUKOB, MOCTPOEHHBIX /5% Pa3-
HBIX CUHCJHMBIX TOYEK, HO 15 01-
HIIX W TeX Ke 3HaueHHil BeJuuuH h,
lyp W 6, moayduMm pasHele 3Ha-

Puc. 90. Cao#icTBa BHICOTHOH JHHUH
MOJIOXKEHHS
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yeHHs1 mepeHocoB h—he n asumytoB A.. O1HaxKo B pesyJabTaTe Npo-
KJ14]KH BBIUHCJAECHHBIX Ac ¥ A/l M3 BceX 3THX CYHCAMMBIX TOUeK Oy1eT
nojdydeHa 071HA W Ta Ke BbICOTHas JHHUA. [IpH 3TOM n3MeHeHus Be-
JHuHHB A, OKA3HBAaKWTCs HECYUIECTBEHHBIMI, €CJIH PacCTOSIHHA CUHC-
CJAHMBIX TOUEK OT OGCepBOBAHHON 6YAYT HAXOAUTbCH B HOPMaJbHBIX
A5 CYAOBOK1eHHs npejiesax. Bce ckazaHHoe mosicHsieTes puc. 90, Ha
KOTOPOM IOKa3aHa IpPOKJAajAKa 3/eMeHTOB JIHHWH NOJOXKeHHs, pac-
CUMTZHHBIX [0 pe3y/bTdTaM OIHHX H TexX ke HaGJI0JeHHH, HO 11
pasHBIX cyHcanMbix Touek M. u M¢'. B ofoux caydasx Ha xapre 1noay-
yeHa O]HA JHHHSA noJoxeHus [—I1.

Ha paccmorpeHHoM cBoficTBe BHICOTHOII JIWHWH OCHOBAHO NpHMeHe-
HUe MeTOjAa lepeMelleHHOro MecTa, HCHoJdb3yeMoro npu padote ¢ tab-
aunamu BAC—D58.

§ 56. MNpuembi NPOKNAAKKM BLICOTHBIX JIMHMK Ha KapTe
n nucre Gymaru

Pasanunble cayyaum pacnosioReHuss CYHCAMMOro MecTa OTHOCHTEb-
HO Kpyra pasHbIX BBICOT. la npaxTike cyHc/IHMOE MeCTO CyJAHa MO-
IK€T pacrojiaraThCsi KaK BHe Kpyra paBHbX BwicoT (M, Ha puc. 88),
TAK ¥ BHYTpPH Kpyra (M. Ha puc. 91), a Takke H HA CaMOM Kpyre
(M.” napuc. 92). B nepsom cjyuae Beduuuna mnepenoca Ah=h—~h,
Cyner NOJOXHTENBHOH, TaK Kak pajHyC CUHCJIHMOro XKpyra 6oJbile,
ueM paauyc oOcepBoBaHuHoro. Omupezessiiomast Touka K TO OTHOlIEe-
HHUIO K cyHCAUMOMYy MecTy M, pacmosaraercs B HamnpaBjeHHH K MO-
JIIOCY OCBeUIeHHs (CBETHJY).

Bo sropom cayuae Besmuunna nepesoca M=h—h, Gyner orpuua-
TesibHOH, TAK KaK pajHyc CYMCJAHUMOIO Kpyra 3jech MeHblie, yeM 006-
cepBoBaHHOro. Onpezeasiiomast Touka K 1o oTHoweHunwo k M. Gy1er
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Puc. 91. TIpox;1aiX¥ BBICOTHBIX JVHHH Puc. 92. Tlpokaaaxa BBICOTHBIX JHHHf
MOJIOMEHIIS  fiPH  CYHCIUMOM  MecTe MOMOIKEHHSE NPH CUKCJAHMOM MecTe Ha

BUYTPpH Kpyra paBlbIX BBICOT Kpyre pdBHBIX BBICOT
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pacroJiaraTeCsl ye IO HanpabJe-
R R HHIO OT [OJIIOCA OCBElleHHs (cBe-
| ol THAQ).
| I llpu pacnojoxeHHu CYHCIAUMO-
| ro mecra M.’ Ha Kpyre paBHBHIX
‘ BBICOT IiepeHOC OyfeT paBeH HyJIo,
i Tak Kak pajauychl 0OOHX Kpyros
& tz paBubl. Omnpegensomas Touka K
Oy/er COBIafaTbh €O  CUHCAHMOH
: M. ”. Ha ocHOBaHHM CKa3aHHOIO
e T | S — 4’?, MOKHO cQopMyJupoBaTh MPaKTH-
20 0’ 38° 507 35°%5 YeCKHE MPaBHJIA, KOTOPBIMH CJeLy-
eT DYKOBOJACTBOBAThbCH MPH  IMpO-
p“;'oféﬂgg’;ﬁe&eﬂpomaﬂK“j"“mﬁ mo-  gjajKe BLICOTHBLIX JHMHHUU TOJOZKEe-
pkatopckol kaptre HHS B Pa3JHUYHBIX CJAyUasX:
NPOBECTH M3 CUHCAMMOro MecTa JIHHHIO BEIUHCJICHHOIO a3uMyTa CBe-
THJa, OTMETHB HanpaBJieHue K ¢BETHJIY CTPeJKOH;
OTJIOXKHThH TIO JINHUM A3UMYTa OT CYHCIMMOH TOUKH INepeHoc #— f,
K CBeTHJY, ecan A—he>0, uad OT cBeTuaa, ecan h—h,<0;
yepes MOJYIEHHYIO ONMpeNesIonyo ToUKy K NeplneHIuKyJIspHO Ha-
NpaBJEHAI0 JIMHUH a3UMyTa [POBECTH JIHHHIO mnojoxeHHs. [Ipu
b —he=0 JUHUIO NOJOKEHHUs TPOBECTH NepHeHINKYJNsipHO HanpasJe-
HHIO a3UMYyTa HEeNOCPeACTBEHHO yepe3 CUMCJIHMOe MECTO.
Mpoknanka nuuuil noaoxkeHus Ha mMepkaropckoil kapre. Ilpoknan-
K} JHHHI TOJIOKEHHsI HeMOCPEACTBEHHO Ha MEpPKATOPCKOH KapTe HpoO-
H3BOJSIT TOJbKO B TOM CJiyuae, €cJi KapTa, Mo KOTOPOH BeJeTCs Ccuyc-
Jienye, umeer Maciura6 1:500000 u xpynHee. [Topsfok rpaduuecKHx
paboT NpH NPOKJaAKEe HA KapTe, BILIOTH 0 MOJYYEHHST 06CePBOBAHHEIX
KOOpJAMHAT CyJIHA, PACCMOTPHM Ha NpHUMepe.

Mpumep 74. TIpe1mosioxHM, U4TO B pe3yJbTaTe CACJTAHHBIX BBIYUCJAEHIN noayde-
HbBl 3JIEMEHTDBl ABYX JHHUIl Mosoxenns (puc. 93);

nepsoe ceetnao A=465° SE; Ah = +4,2;

BTOpoe ceetwsio A=153° SW; Ah,= —3,8".

CuMciHMBle KOOPAHHATHL CyJHA Ha MOMeHT HaO.I0JeHHH COCTABJSJIMN:

9c = 42°20,5' N;
e ==36°12,2" W.

C NOMOILBI0 1PAaHCIOPTHPA ¥ MapaJsuiesbHON JHHEHKH OTKJIaAblBaeM OT CUMCIH-
Mo#t TOYKHM JHHHH asuMyToB. Jas yno6ctBa paboTH 4yeTBePTHHIE HJM IOJYKPYTrOBHE
a3UMYTBl MOLYT OBITb IepeBefeHH B KPYroBbie (cM. puc. 93). YuuTHBas, 4TO €AUHHLA
Ay 60.bIIOTO Kpyra mpefcrasisieT cofoit Ha KapTe | MuJi0, CHEMaeM UMDKYy/eM-H3-
MepuTeneM ¢ GOKOBOH paMKH KapThl BeJIHUHHB HepeHocoB Ak 1 Ah,

[lepsbiit nepenoc (NOMOMKHTENBHBIA) OTKIajblBA€M B HAlpapJeHHH K CBETHJY,
BTOpOH (OTpUllaTenbHBI) — 0T cBeTHIa. Yepes MNofyueHHble OIpeje Aiollle TOUKH
Ki u K, nepnesauky1sapro JiHHAM a3HMYIOB NPOBOLUM JIHHHH IOJIOXKEHIA, KOTOpble
NpuHsTO 0603HauaTh puMckuMu wudpamu I—I, [I—I1 u 1. 1.

B nepeceuendu NUHUH NOJOXKEHUST NojayuaeM O0cepBOBaHHOE Mec-
To cynua My, KOOpAMHATH KOTOPOTO (g H Ao IOCJAE CHATHS C KapThl
3aNHCBHIBAIOT B CYA0BO# XypHaa. Tyna ke 3amuCBIBAlOT CydOBOE Bpe-
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Msa Habmogenu#, o1 U HeBsa3Ky C, KOTOPyH IIOJBEPraioT aHalH3y.
B namem npumepe nonyunm: go=42°22,3" N; %,=36°01,8" W u C=
=77"—179.

Caenyer 3aMeTHTb, YTO NPH NPOKJAaAKe JHHHH TOJOXKEHHs Ha
kKapre rpaduyeckylo 4acTb palOTHl He BHINOJHAIOT TAK NOAPOOHO, Kak
910 caejsaHo Ha puc. 93. Tlpoknanxa OrpanHHudBaeTcs HaHeCEHHEM
COOTBETCTBYIOIIUX JIMHHHA, O6CEPBOBAHHOH TOUYKH, PSAOM C KOTODOH
sanuceiBaloT T¢ M O H OKAa30M HEBA3KH.

IIpu miaBanud B OTKPBITOM MOpe, TA€ yallle BCero M NPUXORHTCA
npuberath K acTPOHOMHHECKHM MeTOJaM Onpeje/eHHsi MecTa CcyJAHa,
HCIOJIL3YIOT MeJKOMaclitadHble reHepaJbHble KapThl. HaHeceHue Ha
HUX HeOOJbIUUX PACCTOAHHH, KaKMMH OOBIYHO SBJASIOTCH IepeHOCH,
OKa3blBAEeTCsI HEBO3MOKHEIM. B aToM ciydae A/ NpOKJIafKH 3JEMeH-
10B JHHH{ TIOJIOXKEHHsSI CJEeAyeT HCIIONb30BaTh KapTHI-CETKH, KOMII-
JEKT KOTOPHX He0OX0AHMMO HMeTb Ha cyiHe. KapToi-CeTKH H3JaioTcs
B JOCTAaTOUHO KPYIHOM Macwitabe AJst OT/AeJbHbIX IMHPOTHHEIX MOSICOB.
R oTtanune or OOBIKHOBEHHBIX KapT HA HHUX He HAHOCATCS TJyGHHBI
H ApyrHue ycl1oBHble o603HaueHus1. KpoMme Toro, Ha HHKHEH H BepxHeil
paMKax 3THX KapT He YKashBaloTCs AOJTOTHL.

Jasi nonyueHusi oOCEPBOBAHHOrO MeCTa BBIGHPAIOT NOAXOASALIYIO
No wupore KapTy-ceTky. Ha JHHHSIX MepHAMAHOB KapaHAAUIOM NpoO-
CTaBJSIOT [OJTIOTY, COOTBETCTBYIOINYIO pailoHy nnasanuda. Ilocje sto-
10 HAaHOCAT CBOE CYHCJAHUMOE MECTO W BBINOJHSIOT NPOKAAAKY TAKHM
o0pas3oM, Kak 3To JejarT Ha oOwmiuHoil Kapte. lloayuuB obcepBoBaH-
HYIO TOYKY, CHHMAIOT €€ KOODPIWHATLi H HeBA3KY MJs 3aHECEHHS B Cy-
AoBoll xypHasa. O6cepBOBAHHYI0 TOYKY IEepPeHOCAT Ha pabouyio
KapTy.

Ipoxaanka JauHMi Mojnoxenus Ha Oymare. Ilpu nosn3oBanHuu re-
HepaJbHBIMH KapTaMH, €CJH Ha CyJHe OTCYTCTBYIOT KapTH-CETKH,
LPOKJIAAKY JUHUH TMOJOXKEHUS BHIOJHSIOT B kKeqaeMoM Macurabe Ha
JgucTe OyMaru HaM clelyanbHOM GJaadke.

B npaxtuke npuMeHsiior Asa cnocofa Bedopa Macwirada Agas npo-
Kjaajka Ha Oymare. PaccMOTPUM MX C HCNOJIb30OBaHHEM [AHHBIX NpH-
Mepa 74.

ITpunenenue aunetinozo macuiraba, TIpoU3BONBHYIO TOUYKY JHCTA
OymarH, OJHAKO C pacyeTOM HaUAYYIIHEM oOpa30M HCNOJNb30BaTh €ro
nJomanp 0pu JanbHEeHIUWX IMOCTPOSHUSIX, TIPUHMMAIOT 33 CUUCAUMOE
mecto cyaHa M (@¢, %c). OT 3TOH TOUKH TMPOKJAALIBAIOT JHHUM
asumyToB (puc. 94).

B HuxkHe# "9acTw JuCTa IPOBOAAT TOPU3OHTAJBHYIO JIHHHUIO, HA KO-
TOPOH C NIOMOLIbI0 JHHEHKH (HAHU NO JejeHusiM OjaHKa) HAHOCAT OT-
Pe3KH, npuHHMaeMbie 3a |’ 0OKOBOH paMKH KapThl, T. €. MepKaTop-
CKy10 MuJI0. PazMepsl OTpe3KoB 6epyTcsi B 3aBHCHMOCTH OT BEJHYHHBH
NEepeHoCcoB, HO He MeHee | CM.

C HoMOWIBI WUPKYJS-U3MEPHTRIsT CHHMAIOT C INOJYyYEeHHOH Mac-
uiTa0HOM JHHEeHKH 3ajaHHBle IO YCJAOBHAM IpHMepa IepPeHOoCH H OT-
KJIaAblBAIOT HX 10 JuHHHSM asuMmyToB. IlpoBens uepes omnpegesstiomue
10ukd Ky ¥ K, JHHHH TOJOMKEHHs, HOJAYYaloT B HX NepeceueHHH 06-
cepBoBaHHOE MecTo Mo ( @o, Ao).
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Puc 94. Ilpumep npoKnajku JAHHHE TO- Puc. 95. [lpumep TPOKNaZKH JHHHI
JOMEHHA Ha éymare H HCIOJIb30BaHUEM TTOJIOZKEHHA Ha 6yMare C HCIIoJIb30BAa-
JHHeHnoro Maclraba HHEeM yrJoBoro macuraba

s BelUMCIeHHst 00cepBOBAHHBIX KOOPAHHAT U3MEPSIOT LHDPKYJ/JIEM
PII Touku M, OTHOCHTEJNBHO CUHCJAMMOro mecra M., KOOPIHHATHI KO-
TOPOTO H3BECTHB], H PACCUHTHIBAIOT (. Beamumdy PII noayuaior
¢ macwtaGHoOll snuHeilku. M3mepeHHoe B ToM Xe Macuitabe paccros-
HHe MeXIy MepDHAHAaHaMH CUHCJAUMOro  oOCEpPBOBAHHOIO MECTa Npen-
ctaBuT coboi orwectBue OTII 3TUX TOYEK.

C nomowpio taba. 25-a MT—75 no noaysennomy OTHI u ¢y pac-
CHUHTHIBAIOT BeAHUHHY P/l u BelYHC/sIOT 0OCEPBOBAHHBIE KOODPAHHATEHIL.

C mpoksagku (cM. puc. 94) Anasa paccMaTpuBaemoro npumepa Ha-
xoanm: Pl =1,8 x N, OTl=7,7" x E.

[loc.ae BHYMCIEHITH TOAyYacM:

o | 42000,5rn  OTHL | PA e | 36°12,2 W
+ J—
PLU 1,8 kN 7,0 9,47 i 10,1 xE
0,7 | 0,95
oo | 42°22,3' N | 99 n | 36°01,6" W
7,7 | 10,42/

Hemsizka, BeJHYHHY KOTOPO# TaKxKe CHHUMAIOT ¢ MaclUTal0HOf JH-
"HeliKH, cocrasasier C=77°—7,9".

[oce BhUncaeHuit 06cepBOBAHHOE MECTO HAHOCHT HA  KapTy
i e80T HeoOXOAUMBIE 3aMHCH B CYJOBOM KypHaJe.

flpusienenue yeaogoeo macwiraba. B HUXKHEH YacTH JHCTa
(pHc. 95) mpoBOAAT ropH3oHTadbHYIO anHHIO OA, a x Helt mog yriom
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paBHbBIM (., — Hak/JoHHyl0 JunHio OB. Ha nunum OB oTkaaiwBaior
orpeskn B 1—2 cM, npHHHMaeMmble 3a 1” OOKOBOH paMKH KapThl, T. €.
MepKATOpPCKYI0 MHU.a10. [loslyyeHHBle Ha HAaKJOHHOH JIMHMH  TOYKH
1/, 2, 3, ... NpOEKTHPYIOT MO BEepTHKAJH HA TOPH3OHTAJbHYIO JH-
auio OA ¥ TosydamT Ha Hell COOTBeTCTBYylouiHe Touku 17, 2/, 8/, ...
B pesyabraTte npozenaHHo#l paboThl OyAeT MOCTPOEH TaK HasbiBae-
MBI yrioBolt macwral. PacematpuBas (cM. puc. 95) 3amTpHxoBaH-
HBIl NPAVOYro.bHBI  TpeyrosbHHK Oba, Haiizem, YTO ero CTOpDOHA
Oa=0bcos ¢.. OTciofa fCHO, UTO KaxXJ0O€ [eJieHHE FOPH30HTAJBHOMH
auand OA npenacraBaser coboil O1HY 3KBaropuadbHylo Muaw. py-
I'MMH CJOBaMH, FOPU30HTa/bHasi AuHUA OA COOTBETCTBYeT HHKHeH
WM BepXHell paMKaM MepKaTopckoil kapTel. I'paduueckue mocrtpoe-
st Ha OyMare BBINOJIHSIOT aHAJOTHYHO IepBoMy crnocofy. Ilpu atom
HepeHOChl CHHMAIOT C HAKJIOHHOA JHHHH MacwTaba M OTKIaAbIBaIOT
DO JIMHHAM a3UMYTOB,

Jnsi BBIUHCJICHHS KOOpPAMHAT MOJYy4YeHHOH 06CepBOBAaHHON TOY-
kil My usmepsitor uupkysiem ee PUI u PJI oTHOCHTEJNBHO CUHCJIHUMOrO
mecra M.. Benuuuny PIII nony4aior ¢ Hak/JOHHOH JHMHHHM YIVIOBOTO
macwtaba, PJl — c ropusoHTasbHo#. [IJas 3ajaHHOrO mpHMepa Haxo-
aqum: PI=1,8" x N u P1=10,4" k E. OGcepBoBaHHBlE KOODJHHATH
HOJyYaeM pacueToM MO CXeMe:

¢ | 42°20,5' N he | 36°12,2° W
+ —
PILI 1,8k N i1 10,4 x E
v | 42°22,3' N ho | 36°01,8" W

Beanundy HeBfi3KM CHHMAaeM ¢ HaKJOHHOH jauHuM: C=77°—7,9",

YraoBofi MacumitTa® oka3blBaeTcss HeyJOOHBIM AJisl NPOKJAALKH IPH
UJIaBaHHU CyJHA B BBICOKHX IUHPOTAX, TJe 3HAYCHHUS COS @ YMEHb-
IAKTCS OYeHb OBICTPO. DTO NPUBOAUT K PE3KOMY YMEHbLIUEHHIO H300-
pa;KeHusi 3KBAaTOPHaJbHOH MHJH Ha TOPH3OHTAJbHOH JIHHeHKe Mac-
mrafa, a cjeloBaTeNbHO, K HeToyHoMy mojyueHuio P/l u . Kpome
10r0, NPH IOCTPOEHHU MacluTaBHOro yrJja cjeayeT Gpath o Orcryn-
JICHHE OT 3TOro TpefOBaHHS B YMEPEHHBIX IIHPOTAX JONYCTHUMO, OX-
HaKO IPH IVIaBaHHMU B BBICOKHX LIHPOTAX 3aMeHa g Ha ¢ IPUBOIHT
K JOHOJHHTEJLHON owmubKe. B aTUX ycaoBUAX Leecoo6pasHo MOJb-
30BATbCST TOJNBKO JHHEHHBIM MacluTaboM.

O norpewHOCTAX B 00CepBOBAHHOM MeECTE OT 3aMeHbl JHUHMHA a3u-
MYTOB U KPHUBBIX PaBHBIX BbICOT NPSAMbBIMH JHHUAMH. Eciu cuucanman
Touyka OyAeT JiexkaTh Ha OOJbIIOM pPAacCTOSHHH OT AeHCTBUTEJSbHOTrO
Mecra CyAHa, TO B MOJyueHHOM OOCepBOBAHHOM Mecie MNpPH onpene-
JEHHBLIX YCAOBHAX MOXET NOSBUTbCS CYHIECTBEHHAs! NOTPEUIHOCTD.

OpHOifl M3 TPHYMH 3TOro sIBAsiETCSs TO OOCTOSITEJNBCTBO, UTO TPH
NpOKJaJKe JUHUH a3HMyTOB Ha KapTe HX HAHOCAT B BHIe OTPE3KOB
IpAMBIX, T. €. JOKCOAPOMHUI. B AcHCTBUTENBHOCTH XK€ JIHHHH a3UMY-
TOBR SIBASIOTCS OTPE3KaMu OPTOAPOMHIl, TaK KakK NPEACTaBJASIOT coboH
VUaCTK¥ BepTHKAJOB cBeTuJ. IIpW mpoumx paBHBIX YCJOBUSX 3Ta MO-
IpelHoCcTh 6yaeT TeM 6oJbllle, dcyi GoJiblile NepeHocH Af.
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Jpyroft NpUYHHOH TIOABJACHHS TIOTpemIHOCTeH B 06GCEPBOBAaHHOM
MecTe AIBJSIETCH 3aMeHa KPHUBLIX PaBHBIX BBLICOT NPSMBIMH JIOKCOAPO-
MWMYECKHMH JIMHHSIMH. ODTa MOTPEUIHOCTb MOSBJSETCS HE TOJALKO IMpHA
GoJIbIIKX HepeHocax, HO M IIPH BO3PACTaHMM BBLICOT CBETHJ, TaK Kak
kK 3TOM CJyuae yBeJHYHBaeTCd KPHBH3HA KPYrOB DaBHBIX BEICOT.

MaTtemaTHuecKUll aHaJsuM3 IOKa3blBaeT, uTO IpH nepeHocax Ah,
MeHbmKX 25, W BBICOTAX CBETHJ, He npeBocxoasiuiux 60—70° BO3HH-
KapUUMH B 00CepBOBAHHOM MeCTe [OTPELIHOCTSIMH MOKHO npeHe6-
peun. Ecaun xe Ah okasbBaercs Godsblie 25/, peKOMeHAyeTCs pellldTb
3afady elle pa3 MO HOBLIM CUHCJAHMBIM KOODJAHHATaM, IpPHHAB 34
HUX NOJNYYEHHBIE o H Ap.

§ 57. NMorpewHocTM B BLICOTHON NWHWMM NONOMEHMS.
MonsTHe 0 Nonoce NONOXKEHUA

[IponokeHHas Ha KapTe BLICOTHaf JHHHS OyJeT COOTBETCTBO-

BaTh JEUCTBHTEJbHOH JIHHHH NOJIOXKEHHs HaGJiofaTensi TOJbKO B TOM
cayuae, ecqH ee 3leMeHTot A H Afi He cojepxar B cefe HHKaKHX
HOTpeLIHocTe .

Cuncaumblii asuMyT A, HE3aBHCHMO OT TOrO, HOJYY4eH JH OH MO
¢opmysnaM cpepHUECKOH TPHTOHOMETPHH HJHM C MNOMOIUBIO TabJHi,
KaK NpaBHJIO, HMeeT MNOTrPEIIHOCTb BBIYHCJAEHHH, 3HAYHTEJNBHO MeHb-
Wy TOH TOYHOCTH, ¢ KOTOPOH#i OH NpokJaajapiBaeTca Ha Kaprte. [lo-
5TOMY MOXKHO CYHTaTb, 4TO A, He CONEpKHUT IOTrPEIIHOCTEH H, CJe-
JIOBATEJILHO, He BJIHSET Ha TOYHOCTb JIMHHH HOJOXKEHHs.

[Torpemnoctn B BeauuuHe nepeHoca Ah=~h—he 3aBHCST OT HO- .
rpeliHocTell B 06CepBOBAHHOH H CUYHMCJAHMOIl BHICOTax. B ofcepBoBaH-
ROl BBICOTE MOTYT COJZEpXKaTbCs MOrPEUIHOCTH CHCTEMATHUYECKOFO
U cayuafiHoro xapakrtepa. [lepBble W3 HHX NpOSIBJSIIOTCS B OCHOBHOM
H3-32 HETOYHOrO YueTa HaKJ/JOHEHHS BHIMMOTO TOPHU30HTA H HHCTPY-
MeHTa/JbHOH NMONpaBKH CeKCTaHAa. BesnunHa M 3HAK CHCTEMAaTHUECKOH
IOrPelHOCTH A B KaxK/I0OM KOHKDETHOM cJyyae onpelejeHHs MecTa
CylHAa OCTAIOTCSl HEH3BECTHBHIMH A cyAoBoaHTenss. OJHAKO OpHEH-
THPOBOUHAS BeJMYHHA 35TOH HOTPEIIHOCTH MOXKeT MpeAno/araThCs
paBHoii 1—3’. Ecam cexcraH mpoines BbIBEPKY, a NpH HaGJI0JeHHAX
IICII0JB30BAJICA HAK/JIOHOMEp, TO 3HayeHHe A MOXKHO He YUHTHIBATb.

Cuoryuafinasi OrpemiHoCcTb 06CEPBOBAHHOH BBEICOTHI XapaKTepH3YeT-
CA BeJHuUMHOMA cpelHell KBaJpaTHUHOH MOTpEIIHOCTH my. as Habaro-
iaTesisl, MMeOIlero AOCTATOUHBEIA ONBIT, OPHEHTHPOBOUHBIE 3HAYEHUS .
My KW3MepPEHHs OJHOH BLICOTH B GJATOTNPHSITHLIX YCJIOBHAX COCTABJIfI-
jor: gas Conuuna u JIynw 0,4—0,9, nas ssesn u nnadetr — 0,6—1,27.

Ha npaxkTuke He ciaeayeT H3MepsTh MeHee TPEX BBICOT Kax/J0ro
cBetuna. Ilpm Tpex H3MepeHMsiIX TOTPEIHOCTH CpelHero apHpMeTH-
YeCKOI'0 yMEHbIIAIOTCs 110 CPAaBHEHHIO € IOTPEelUIHOCTSIMH OAHOTO H3-
MEDEHHST ¥ MOTYT IIPHHUMAThCA PABHBIMH:

aas Coanna u JlyHe

Ay

m Th
hcp— VN

=+ 0,4;
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JAJs 3BE€31 H NJIaHET
mp
mhcpz = __“‘_ 0’6”

VN

rae N — uucjio HaMepeHui,

[TorpemiHOCTH B CYHUCAHMOH BBICOTE /i HMEIOT TOJBKO CJyuadHbIH
xapaxrep. Mx BeJuYHHAa 3aBHCHT OT INPHHSITOr0 crnocofa peuieHust
napajiaxKTHYecKoro TpeyroJapHuka. MccienoBanus mokasans, YTo Kak
NpH BBIYHCAEHHH no (HopMmysjaM cdepdueckofl TPUrOHOMETPHH (IO
ITH3HAUYHBIM Tabauuam Jorapu(MoB), TaK M IpH pacyeTax ¢ NO-
Mouibio cnenuanbHbix tabauy (BAC —58, TBA — 57) cpeaHsisi KBaj-
paTHYHAs NOrpelIHOCTb B CUHCJIMUMOH BBICOTe He TpeBHIuaer *=0,3":

M, <+ 03.

CpenHsAs KBaJpaTHyHasd MOrPEILHOCTb B IIePEHOCE, HJIM, 4TO TO K,
B JMHHM NOJOXKEHHS, BKJOYaeT B cels IOrpemiHocTb 0GcepBOBAHHOM
M cuncnuMof BhIcOT. Ee BeqminHa Bblpaxkaercs (opmyaof !

2 2
Mgy = = th—l— M -

Jlns cpenHux ycaoBui HaOJiOfeHH, ecJu U3MepsJoch He MeHee
Tpex BBICOT CBETUJA, BEJHUMHA My, MOXKET NPUHUMATLCS PaBHOI:
aist Coanua u JIyHni

M=% 1/0742+O,32: + 0,5
AJIs1 3Be34 H NIJIaHEeT
My =+ V0603 —+0,7".

PesyabpTupylomas NOrpeliHOCTb B JIMHHM IIOJIOXKEHHs OyjeT 3a-
BHCETb OT CHCTEMAaTHYeCKOH IOrpeliHOCTH B OOCEPBOBAHHOH BHICOTE
Agn B CTYYalHOH NOrPelIHOCTH NePeHOCa M yy.

Ciayualiiple MOTPEIIHOCTH B IepeHOce CBUAETEJBbCTBYIOT O HaJH-
YHH pacCeHBaHUA JHHHH OKOJO JeHCTBUTENbHOH JIHHMH MOJIOXKEHHS.
IToaToMy ¥ nposoxeHHass Ha KapTe JHHUsL NojoxeHHss [—] He Oy-
JAeT efl cooTBeTcTBOBATb. J[leficTBUTeNbHAS] JHHHS IOJOXKEeHHS Oyaer
pacrnoJaraTbecs T/AE-TO PALOM C JHHHell [—I, B mpepesax HEKOTOPOH
1OAOCH! ROAOHCEHUS.

HIvpyHa nOJOCH MOJOXKEHHUs] NPHHUMAaeTcss OOBIYHO PaBHOH ABOI-
HOH BeJIMYMHE IHOpeAnoJaraeMoil cpejHell KBajgpaTHYHOH morpeur-
HOCTH B II€PEHOCE My, NPHYEM ee Ocbl0 siBasiercss JuHHS [—1
{puc. 96). BeposiTHOCTb HaXOXK/JeHHs JEHCTBHTENbHOH JHMHHM TNOJO-
JEeHUs1 B Ipejesax MOJOCH coctaBiasieT 0Koao 68%. s noBhinieHHs
BepOSITHOCTH 10 95Y% MMPHHY MOJOCH [IOJOXKEHUS CJAEAYET YBEJHUHTb
B 1Ba pasa. Eciu ke NMpHHUMATb B pacuer Npeje/bHYI0 NOTPEIIHOCTb
NepPeHoOCca Mypey =23 Mygm, TO BEPOATHOCTh HAXOXKAEHHUS AeHCTBUTENbHON
JHHHE TOJOXKEeHHUSl B Npejenax nosocs cocrasut 99,7%.

! Dra dopmysa BHBOAMTCS B Teopus OWHGOK M NMOKASLIBAET, YTO NOTDEIHOCTH
ABYX uiu 6oJiee HE3ABHCHMBIX BEJMUHH CKJIAJBIBAOTCS B KBajpare.
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Eciu B obcepBOBaHHO#R
BLICOTE COHEPIKHTCA CHCTEMa-
THUeCKasl MOrpeliHOCTb, TO
JeHCTBUTe IbHASL JIHHUSA MO0.10-
/KEHHSI CMECTHTCA TI0 JIMHUH
a3HMyTa Ha paccTOosiHUE + Aq
uiad —Anqn. Tostomy anas yue-
Ta OJHOBPEMEHHOTO AeHCTBUA
CHCTEMATHYECKOH IOrpeIHHo-
CTH 10/10Ca TIOJIOKEHHS TaKKe
JosxkHa ObITh cMelleHa B oOe
CTOPOHBL Ha MpeATioiaraeMyIo
BEeJIHUHHY Ay (cM. puc. 96).

laHeceHHeM JIHHHI 10J10-

Puc. 96. IMousTHe o noJsoce MOJOXKe- KEHHsT Ha KapTy elie He 3a-

Hust KaHyuBaeTcs pabora 1o omnpe-

JeJIeHHIO MecTa CyAHa B Mope.

Heo6xoauMo npoBecTd aHaiW3 oOlpelesieHdst, T. €. YUecTb JeHCTBHE

npeinoJaraeMblX CHCTEMATHUYECKHX M CJYUYafHBIX NOTpPEINHOCTell B .TH-

HUSIX TOJOXKEHHSA. MeToabl NpOBefeHHsA TAKOTO aHAJM3a MPHBEIEHH! B

[OCAEeAYIOMUX pasjiesiax ydeOHHKA TPH PacCMOTPEHHH KayKAOTO CJiV-
yasi onpejesieHusl MecTa cylHa B Mope,

Fnasa 16

OnpepieneHxe MecTa CyfiHa NO O{HOBPEMEHHbBIM
HabnmiogeHuam ceeTHn

§ 58. NoAaroroeka u npoBefieHHEe aCTPOHOMMYECKHUX
HabnmopeHHi B CYMepKH

Has noayuenuss nanexHo#l obcepBauuy HeOOXOAHUMO 0OOeCHeyHThb
KayecTBEHHOE MPOBeJeHHe acTpOHOMHUecKHX HalJiofeHuit. Habawone-
HHUE 3aK/I0YaeTcsi B OCHOBHOM B H3MEPEHKHH BBICOT CBeTH.I, NnojaobpaH-
HBIX 1Js IOJYyYeHUss oOcepBalliH, ¢ O HOBPeMeHHBIM (DHKCHPOBAHHEM
MOMEHTA 1o XpoHoMeTpy. Xopoliee BHITOJHEHHE 3THX OlEpalHi, 0co-
(GeHHO TIpH NoJydeHMH o0cepBallld B CyMepkH, TpeCyeT OT CYIOBOAH-
TeJAst BBICOKOIl KBajH(HKALNH, KOTOPAsi AOCTHATaeTCs CHCTEMAaTHUECKH-
MH TPeHHDPOBKAMH,.

BaxHpiM yciaoBHeM, 0OecleuHBAIOIHM HaleXHOCTb H3MepeHHi,
#BJISETCH TakK)Ke TINATeAbHAsT HOJArOTOBKA K acCTPOHOMHUYECKHM HAa6-
JIOJEHHAM.

IlpakTHKoll  CyAOBOMCACHHST M TEOPETHYCCKHMH  HCCJ/IEJOBAHUAMHU
BLIpAGOTAHBl OCHOBHBIE IOJOXKEHUsI, KOTOPBIMH HEOOXOAMMO DPYKOBOJ-
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CTBOBAThCSL IPH TOATOTOBKE M H3MEPEHHU BBbICOT HOYHBIX CBETHJ —
3BEe3/ U IJaHeT.

1. JIas ycnewHOro NPOBeAEHHsT cyMepeuHbiX HaO0J107TeHHHA CcBeTHA
cOsi3aTeJpbHO 3apaHee NoaoOpaTh C NOMOINBIO 3Be3AHOrO  riaobyca
1eCTh — BOCEMb SIPKHX 3Be3] M MJjaHeT (MOCAeAHHE TpeABapHTENbHO
HaHOCATCH Ha r7100yC) H COCTaBHTb CXEMY HX pacloJOKeHHs OTHOCH-
TENbHO AMaMeTpaJbHOH IVIOCKOCTH cyJiHa. Bmimosnxenue aroro tpebo-
BaHWs NO3BOJUT NPH HabJjio/leHUsIX pacnogarath [BYyMs, TpeMs H de-
THIpbMs TNOAXOAAUIMMH CBeTHJAAMH Jaxe B cjayuae, eC/Ad 4acTb Heba
6yieT 3aKkphiTa 06JaKaMH.

2. Tlpu noa6ope cBetus no riobycy He 3a0bIBaTh, YTO HX BBICOTHI
JOJXKHB! ObiTh B Ipefenax oT 10 1o 70° u MO BO3MOKHOCTH OJM3KHMHU
NO BeJHYHHE.

3. Hukorga He caeanyer npeHe0peraTb H3MepeHHSIMM BBHICOT mJja-
HeT, oco6enHo Benepnt m IOnurtepa, spKoCTb KOTOPBLIX Bcerga OoJblie,
yeM y 3Be3].

4. Becb o6bem paboThl 1o noAbOpy 3Be3j H NJAaHET C TMOMOLLHIO
3pe3/iHoro riaobyca HeoSXOAHMO BHIIOJHATE 3aHOBO TOJABKO B TeX CJy-
Yasx, ecau HabJioJAeHHs HOYHBIX CBETHJ NPUMEPHO B TeX Ke ILIHPO-
Tax He NpPOU3BOJAWJIHCHL foJroe Bpemsi. [ipodenaB a3ty paboTy oauH
pas, Ha cJaelylollHe CYTKH HPHUMEPHO B TO Xe BpeMs MOKHO HabJio-
JaTb Te XKe CBeTHsa no OJH3KUM TeJIeHraM M Ha BBICOTaX, MaJo
01/1MYAIONIHXCA OT PacCYUTAHHBIX HakaHyHe. IloaTomMy npu Hepocrat-
Ke BpeMeH# JONYCTHMO HCIOJb30BaTh PE3yJAbTAThl YCTAHOBKH TJOGY-
ca B TeueHHe 2—3 CyT, MOANpPABJAS JHIIL YCTAHOBKY Sy (Ha Kaxiable
CYTKH t;‘{ BO3pacTaeT NpPHUMepHO Ha 1°, a h;— B 3aBHCHMOCTH OT
Kypca cyAHa).

5. IlpejxBapuresbHO YCTAHOBJIEHHBI  r06yC TOJE3HO [KepIKATh
B IITYDMaHCKOH pyOke uau Ha nanyOe, BOAH3N MecTa HaOJI0TCHHI,
b [0 X0A4y pabOT KOPPEKTHPOBATh ero ycTaHoBKy no Sy. s aroro
r;106yc MOBOpPAvHBAIOT BOKPYT OCH MHpPa HAa YroJ, PaBHBIH H3MeHEHIIO
BPEMEHH OT NEPBOHAYAJIBHOIO MOMEHTA YCTAHQBKH (pa3HOCTb BpeMme-
HH NEPEeBOJAMTCS B AYrOBH €IHHHIBI C TOUHOCTHIO A0 *1° B yme u mpu-
OagJisiercs K nepBoMy Sy).

6. CaMoe mojxojsuiee BpeMst [IAs HaOMIOIeHHN 3Be3A M [JaHeT —-
nepuoj cymepex, KOTOpHII HeoBX0IUMO 0053aTeJBbHO pPacCUHTHIBATH
3apaHee 1/si YCTAHOBKH 3Be3jlHoro ruaobyca. Beuepuue HabJiofeHus
cjelyeT HaduHaThL cpasy Iocjde 3axoja CoJjHua, crapasch cHayaJa
cOHapyXuTh HauboJsee sipKHe cBeTHsa depe3 TPYOKY ceKcTaHa paHee,
4eM OHH OYAYT BHUAHBI HEBOOpPYKEHHBIM ryazoM. st 3Tux meneit
FCIIONB3YIOT KOOP/JAHHATHI CBETHJI, MOJYUYEHHBIX C MHOMOIUIbIO 3BE3JAHO-
v0 rao6yca. COOTBETCTBEHHO YTPOM H3MEPEHHS BBICOT SPKHX 3Be3/
M NJaHeT ’KeJaTe/JbHO IIPOM3BOAHTH OJHKe K KOHHY HaBHIallMOHHBIX
cyMepek. M3mepeHHble NpH 3THX YCJOBHSX BBICOTH OYAYT OCOGEHHO
HaJeKHble, TaK KaK XOPOIIO BHAHA JIIHHS TOPIIBOHTA.

7. B ofuiemM cayuae peKOMEHIyeTCs CHayaJja H3MePSTh BBICOTHI
CBETHUJ, PACMOJOXKEHHBIX Ha E-X pymbax, Tak KakK BedepoM TaM CKO-
pee mponajaer rOPH3OHT, a YTPOM cKopee Hcye3aioT 3Be3Abl. OAHAKO
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310 TpeGoBaHHe BTOPHYHO TO OTHOIUEHHIO K H3JIOXKEHHOMY BHIIUE:
BEYepOM BBICOTHl SIDKHX CBeTHJ Jydile H3MepATb NEPBLIMHM, a yT-
pOM — MOCJEeAHHMH, TaK Kak B OOOHX cJaydasX AOCTHraercss Haujaydy-
was BUAHMOCTb FOPH30HTA NOJ HHUMH,

8. JlocraTouHo OnICTpble W HaJeKHbIE H3MEPEHUS BBICOT HOUHBIX
CBETHJl BO3MOXKHBI TOJBKO IIpH pafote AByX Habaozareneil. OnHH
U3 HHUX pacrnoJjaraeTcsi PIAOM ¢ XPOHOMeTpoM (HaH ¢ HabmawjateseM,
H3MepsIIOIHM BLICOTHI, €CJH OTCYeTH OepyTcs MO madyGHBHIM dacam)
4 3aMeuaeT IO KOMaHAe <«HoJb!» MOMeHTH Txp (T3). Oxoso MoMeH-
TOB Ty, 3aNHCHIBAIOT COOTBETCTBYIOIIME MM OTCUETHl CeKCTaHa. ITO
oueb o6jerdaet HaG/IIONCHUA, MO3TOMY DEKOMEHIYETCH INOATOTOBHTb
IJIS BBINIOJHEHHsT [JAHHO{ Onepalluu ONLITHOTO MaTpoca, CHCTEMATH-
4eCKH TPEHHUPYs ero.

9. Mamepenus BLICOT HOYHLIX CBETHJ MOJE3HO BECTH ABYMs WJH
TpeMsi napaMu HalJgaojaTenell, KOTOphie HCHOJAb3YIOT A/ ONpejene-
LU BPEeMEHH pasHble XPOHOMETPHI.

Ceepxa pe3ysbTaToOB HaOJIOAEHMI TO3BOJHT OGHAPYXHTb IpyOBIi
npoMax.

10. Heap3sa pexOMeH[0BaTh pacHpOCTpPAHEHHBII HA NpaKTHKE CIIO-
€00 H3MepeHHs BBICOT 3Be3[ M IJaHeT OJHMM HabsiofareseM, Koria
MOMEHTH BPeMEHH 3aMeyaloTcs TYCKOM CeKyHxoMmepa Ha najuybe
C HepexoJoM B IITYpPMaHCKyio pyOKy AJsl B3ATHS OTYeTa 110 XPOHO-
MeTpy. JTO 3HAUMTEJBHO YJJIHHSET CPOK HaOJIoNeHHH U MOMKeT NpH-
BECTH K I'pyOBIM NPOMaxaM.

PaccmoTpum THIOBO# HpHMep 10 NOATOTOBKE K H3MEPEHHSM BBHI-
(OT HOUHBIX CBETHJI.

TMpumep 75. 7 masn 1981 r.,, caeays B Muauiickom okeane KK=228° (+2°),
PELILIN NPOH3BECTH BeuYepHHe H3MEPEHHS BHICOT 3Be3]l /A TOYKH ¢ KOODJAMHATAMHU
¢=12°50" S u A==77°40' E. BuiGpaTb BpeMs HabmojeHHH U NoAo6paTh IO 3BE3HO-
My r106ycy NOAXOASIHE CRETHJA.

Pewenue. 1. OnpenensieM T 3axona Couilla ¥ KOHUA HaBUTALHOHHBIX CYMepeK:

3axon Coanua Kouel HaBHrayMoHHLIX cCyMepex
7V T, 17% 47T 7V T, 18t 35"
AT, | —4 (—13% AT, | — 3 (—11")
AT 0(+ 1M 7/V
Ty 18" 32"
7V Ty 17t 43" N Ag 5 11
B 5 1 7v
T 134 21"
Ne 5
TV Ty | 129 32" £
TN 5 7V T, 18t 21"

7V .| 17 3

Hab6aw,leHus BO3MOXHEL B Nepuoj or T.=17%32% no 18%21™, Bribupaem nas
Hauasa nabJoeHnit MoMeHT T¢==17435".

2. TTo 1a6anne «Buguvocts miaaner» 8 MAE (c. 24) maxoauM, uTO y106HBIMH
JUISL HAOJMO,1eHNi TaaneraMu BedepoM B Mae 1981 r. aBasworca Benepa, Omntep
u CarypH.
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3. PaccuuteiBaeM ity (Swu) mast yeran

OBKH moﬁyca H KOOPJAHHATH! MJAHET!:

IBeHepaI Onutep I Catypr

v T, | 17%35"
Neg | 5
UV Ty | 12985
1 °
¢t 45°14,5
af! 8 46,4
T o
+ o 54°00,9
Ap 77 40,0  kuit IOmnurep (ero
+0,9 y Catypra).
Y °
Ly 131°40,9
131,5°

4. YcranasausaeM rio0yc no ¢ = 13°S

o
3

53,0°
18,7°

181,5°
1°N

184,4°
0,9°N

|

Tak kak IOnutep m CaTypH HAxXoasITCs B HENOCPEACTBEHHOH
6ausocTH, TO AJst dajbHeiuefi paGoTe BbiOHpaem Gojee sp-

3Be3/lHas BeJHYMHa pasHa —1,9, nmpoTuB
Haunocum Benepy u IOnutep Ha raobyc.

utV=1315°
M

5. Ilon6upaem spkue 3Be3ibl W TJAHETH N HaGJMIOAEHMH, CHHMas ¢ rjobyca HX

BbICOTHI H a3UMYTHI:

a JIbsa (Perya) h~58° A~ NE 40°=40°;, KI1=38° (12°);

Onurep h~38% A= NE 79°=

79°% KII=77°

(+2°;

o [leBnl (Crmxa) h~22° A=~SE 83°—97° KIT=95° (+2°);

p Llenraepa h=16° A~SE 29°=151°; KH—149° (+2°);

o Apro (Kawnonyc) h~41° A=~SW 30°-—210° Kll= 208° (+2°);

o Bombworo Ilca (Cnpuyc) h~60°% A=~SW 82°—262° KIT==260° (+2°);
Benepa h~5°% A=~SW 69°=291°; Kll= 289° (+2°);

o Boauuyero (Kanema) h=~13°% "Ax

NW 35°=325° KII=323° (+2°).

6. CocraByisieM CXeMy DAaClOJIOXKEHHS 3Be3 OTHOCHTEJBHO AHAMETPaJibHOH Ioc-
xoctn cyana. Jng storo Ha puc. 97 cyaHo opueHTupoBano no MK=230° u noxasa-

HBl HAmpaBJleHHs Ha Bce cBeTwaa. Ilo stoit

cxeMe yAOOHO NPOU3BECTH pallHOHAJBHBINR

1nOAGOP CBETHJ AJs BBHINOJHEHHS TOrO HJH HHOrO chocofa o6cepBalliy, YYHThHIBAs
IpH 3TOM HAWJAyulie YCNOBusl HabmoAeHHMH u uenb obcepBanmu (cM. §§ 59 u 61).

Cienyer uMeTb B BHIY, UYTO
KpoMe obecneueHus: HanboJblell B
JAaHHBIX YCJAOBHSIX TOYHOCTHU MOJyde-
HUsT KOODJHHAT CyJHa 1leabio ofcep-
BAalHH MOKeT SIBHUTbCH KOHTPOJb
60KOBOro CMeuleHus CyJAHa OTHOCH-
TEJLHO JIMHUM €70 KypCa HJH KOHT-
POJIb CMEIeHHsT CYJAHA Bhepeld (Ha-
3aj) mo Kypcey.

Hanpumep, ecii B OTKPBITOM
Mope OJIM3KO K CYIHY He UMeerTcs
KaKHxX-JAH60 MOABOAHBIX MpENsTCT-
BHll, TO Ha NEPBOM  IJAHE MOXKeT
CTOATL 3ajada XOpOLIero MnoJydye-
nusa mecra. Hao6opor, npu noaxoae
K onacHOMY Oepery WJH y3KOCTH Iie-
Jiecoo6pasHo o6paTUTh BHHMaHHe

Ny
Kanenna | Peayn
K= JZJK | H A= 78°
h=13° | /. h=58°
\
Benepa \ | s Hnumep
/(ﬂoza\c- ~ \\ L/ iy
= =38°
Y 4 e
Cupuye - — Cnuka
- TR,
Kil=260° Hi=35
e 67° h=22
Hawonyc / \ /3 Yenmabpa
Ki=208° ~;{ Yo AN=149°
h=41° h=16°
Puc. 97. TlogGop 3Besn ans Habaioge-

HHH
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Ha YTOUYHEHHE CBOEro MOJIOXKEeHHsT Ha Kypce HJH CcaMoro Kypca.
BuinoaHeHue nocaeaHHXx TpeGOBaHHH CBSI3aHO B IepPBYIO oOuepelb
¢ IIpaBHJIbHBIM N0ABOPOM CBeTHJ B 1leJecoobpasHbiX a3uMyTax, a Tak-
JKE H 0O OTHOIIEHHIO K KYpCy Cy/Ha.

§ 59. OnpepgeneHue MecTa cyfiHa N0 OgHOBPEMEHHBIM
‘HabnogeHHaM BYX CBETHA B CYMEPKM

B 3aBucumoctH OT 0GCTAHOBKH AJsi NOJAYYeHHd OOcepBaUUH 3THM
criccoboM MOAGHPAIOT ABe 3Be3Abl, 3B€31y H NJaHeTy, ABe MJaHeTH,
3Be31y MJad fgaaHery ¢ JlyHo#. B gio6oM ciayuae cBeTHa  OJIKHDBE
HMeTb JOCTATOUHYIO APKOCTh M MPHEMJeMVy0 pasHOCTb a3HMYTOB.

B u3MepeHHBIX BHICOTAX HEH3DexHO OYyAyT NPHCYTCTBOBATL C.Iy-
vyaliHEle M CHCTeMaTHYecKHe (TIOBTOPSIOUIHECs) NOTPEUIHOCTH Hab.1io-
aeHnii. MccnenoBaHust mokasplBaloT, 4TO 1/ yMEHbHIEHMS COBMeCT-
HOTO AeHCTBHsI 3THX JlOrpeuiocTell Ha TOYHOCTL o0cepBauuy caelyer
noa0NpaTh ABa CBETHJA C PasHOCTbLIO a3UMyToB, GJAU3KON K 70—80°.
Iican Hesb3s BHIMOJHHTBL 3TO TpebosaHHe, TO HeoOX0AUMO, UTOOH pas-
HOCTH a3HMyTOB ObL1a no hpaiiHenr mepe Goabure 30 u MmeHblre 90°.

[To16op aByx cBeTHsa 115 HaGMIOAEHHH B CyMepKax MOXKeT IIpo-
I3BOAUTLCH HENOCPeiCTBEHHO Ha 3Be3 HOM Hebe. Jlast  ¥OHTpOJS
PA3HOCTH a3UMYTOB B 3TOM cJlyuae HCIOJb3YIOT KOMIAac, MO KOTOPOMY
[0 yYaloT NMpuOAHKeHHble NeneHrn cseTua. OpHako uedecoobpasHee
sapaHee NoAOHpaTh CBeTMJA IO 3Be31HOMY raobycy. YaayHO Ho.100-
PaHHYIO Tapy CBETHJ MOXKHO WCHOJb30BATh AJS TOJYYeHHS MecTa
8 TeyeHIle HECKOJbKHX /HeH MiaBaHus.

IIpusenenne BbicoT cBeTUa K onHOMY 3eHuTy. O0cepBOBaHHOE MeC-
10 CyAHa NpUHHMAETCs B TICpecevelHil ABYX, a HHOrga H foJjee JH-
Ul OO EHHs,, KOTOPble BBIYHCASAIOT 1O pesyabTaTaM HabJioaeHn
IBYXN, TPeX HJH ueTblpex cBeTuJ. Ha npakruke, 4ToOH YMEHBIHUTbL
PIUSHHE CJyYallHBIX HOTPEUIHOCTEH, H3MepHI0T TPU — ISAThb  BHICOT
KaXJoro CBeTHJa, 3aMeyasi OAHOBPEMEHHO MOMEHTHI MO XPOHOMETPY.
BBICOTB U MOMEHTL! OcpedHsifoT. MekAy cpelHHMH MOMEHTaMH H3Me-
PEHHIl BLICOT CBETH.I MPOXOAYWT OIpeleJeHHEI!l TIPOMEKYTOK BPEMEHH,
ROTOPBIH, B 3aBHCHMOCTH OT ONBITHOCTH CYAOBOJAMTEJIA, UHC/Ja BBHICOT
P KaXAOH CepHM M YCJAOBHEi HaOJIOAEHHH, MOXKET COCTaBUTb OT O
50 15 MuUH K Oojee. B TeueHue 3TOr0 BpeMeHH CYAHO TlepeMeniaeTcs
N0 nosepxHocTd 3eMau. BmecTe ¢ cyaHOM fepeMelaoTcs 3eHHT Hab-
JIcJaTens M CBf3aHHas C 3eHHTOM ILTOCKOCTH TopusoHTa. [Ipm stom
Ta €ro YacTh, KOTOpAas JEXKHT B HANpPaBJeHHU [ABHKEHHUST CyAHA, HAKJO-
I'sileTcsl, a NPOTHBOIMOJOXKHAsA — nofgHuMaercs. CrieloBaTebHO, BHICO-
1bl J1I000TO CBCTHJA, PACMOJOXKEHHOr0 Ha HOCOBBIX KYPCOBBIX yraax
LBHKYyLIerocs CyaHa, NOCAEAOBATCABHO YBEJAHUYMBAIOTCH, a BBICOTH
(beTHJIa, HaXOAAllerocs NO3alu TpaBepsa, YMeHblUaloTcs. B pesyab-
1aTe Hapywaercsi o0s3aTeJbHOe YCJI0OBHe NOJyYeHHs oOcepBallud Mo
0OJHOBPEMEHHBEIM  HaOJI01eHUAM CBETHJ -— COOTBETCTBHE KaxKIOH H3
H30JHHHE OJHOMY H TOMY 2Ke NOJIOKCHHIO HalawolaTtens Ha NOBEpX-
HocTH 3emdit. Jas ocyllecTB/eHHs 3TOro TpeGOBaHHUA OCpejHEHHBIE
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FLICOTBI CBETHJ NIPUBOAAT K OJHOMY MecTy HaG/JI0AeHHH HJH, KaK IpH-
HATO TOBOPHTBH B MOPEXOAHOI acTPOHOMHMH, K OAHOMY 3eHHTy. Ilpu-
BeleHHe BbLICOT NPOM3BOISIT NyTeM BHECEHHs B pe3yJbTaThl Hab.aio-
JACHHI crmeunanbHOR TONPaBKH, YYWTbIBalollell H3MeHeHHe BBLICOTHI 3a
CYeT nepevelleHus CyAHa.

TToctte 3Toro Bce BBICOTH MOXKHO OyleT CUHTATb Kak Obl H3MepeH-
HbMY H3 OQHOH TOYKHM Ha 3emJe.

JIasi HaxOueHHWs BEJHMYHMHB TOTMPAaBKH paccMoTpuM pHc. 98.
b momeHnT mnepBBix H3Mepenu#i T, HaGaonatenb HaXOAUTCH B TOU-
ne C;, a ero 3eHHT B Touke Z;. MaMmepenHas BmicOTa cBeTHsia I paB-
na h;. B sMomeHT BTOpBIX u3MepeHHil T, coBepmiMB IaBaHHe S,
Habmoaarenn okasajdcst B Touke (o, a €ro 3eHHT — B TOUKe Zy. Bul-
cota cBeTHja F renepb paBHa hy. [Hyra Z;Z, B muHyrax (') paBHa
N/1aBaHHIO CYAHA S B MOPCKHX MHJ/ISIX 32 BPeMsi MeX/1y H3MCPEeHHAMH BbI-
cot To—T,. Vroan PxZ,Z, ssaserca UK cyana, yron PyZ,F — asumMyT
cBeTHAAd, a yroa FZ,Z,— xkypcoBoli yros Ha cBetuio @Q=A —HK.

[onpaBka Ah,, vuMTBIBAIONlasd H3MeHEHHe BBHICOTHl CBeTHJaa [ OT
nepeMelleHs] CyJIHa, ONpeAeNHTCST KaK pasHOCTh 3C€HUTHBEX pac-
CTOSIHUH 2| U Zy:

A, == (90° — ) — (90° — hy) =hry— h,.

Has noayuveHuss BeauuuHsl Ah, ONYCTHM H3 TOYKH Zp; Ha JHHHIO
ZyF chepnueckuil nepnen1ukyasp ZpD. Ilpunumas npsiMOYTOJbHBIA
cd.epuyecknuit TpeyroabHUr Z,ZsD MO ero MaJjoCTH 32 NJIOCKHH, Hail-
aeM, uto cropora Z;D MomeT GBITb C JOCTATOUHOH s TIPaKTHKH
TOYHOCTBIO NPHHSTA 32 HCKOMYIO pasHocTh \A,.

W3z AZ,Z,D noayuaem

Ah,=S§ cos (A —UK) (75)

HJIH
Ah,=S§ cos Q.

Ecnau npuaats BouHCJAEHHYIO 1o dopmyde (75) mompaBky Al
K BBICOTE CRBeTHJIA /1, TO TIOJYYHM BLICOTY

h2:h1+ Ahz-

JlpYruMH c/a0BaMH, BHICOTa £, IOC/e BBEJEHHST 9TOH ITONpaBKH
GyleT NPHBEICHA K 3€HUTY BTOPBIX HaOJar0AeHHUIk.

3Hax nonpaBku Ah, Aas cayuas TpHBEeJEHHS BEICOTHI K TOCJe-
AVIOUIeMY 3€HMTY, T. €. Ha BpPeMs BTODOTO HabJIIOACHHA, ONpejesder-
ca 3HakoM cos Q. Eciu Q npasoro uau Jesoro Gopra menbie 90°,
1. €. CYABO JABHKETCS K CBETHJY, TO MONMpaBKa MOJ0XKITebHA, eclu
Goabwic 90° T. e. CyAHO ABHIKETCsl OT CBeTHJa, TO IIONPABKa OTPH-
laTe/bHa.

Ecayn npuseleHuwe NPOH3BOJMTCS K TIPEABLIYUIEMY 3€HHTY, T. €.
Ha BpeMsd NepBBIX Ha0A10JeHU, TO 3HaKH OYAYT OOpPaTHBIMH.

HanbGoabuiero 3HadeHuss nonpaska Ak, AOoCTHraeT NpH pacnoJo-
JEHHH CBeTUsA 110 HOCY HJAM KOpPME CYAHa, KOrja OHa CTaHOBHTCs
paBHofi naaBaHHIO cyiHa S 3a Bpemsi MexAy HaOawogenusamu. [lpu
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Puc. 98. Ilpusegenne BBHICOT K OAHOMY
3EHUTY

Puc. 99 Tpaduueckuii meTon mpuse-
JIeHHS BBICOT K OJHOMY 3€HHTY

pacnojioKeHWH CBETHJA 10 TpaBep3y cyAHa monpaBka Ah, paBHa
HYJIIO, TaK KaK BBICOTA CBETHJIA HE H3MEHSIETCH.

Ecau B dopMmytie (75) miaBaHue S 3aMEHHTb HPOH3BEAEHHEM CKO-
poctH V B yssiax Ha npomexyToxk Bpemenn (Tp;— T;) B MHHyTax, TO
¢opMmyJia npuMeT BHJ

Ah, =

cos (A—HWK)(Ty—T,). (76)
MHuoxkurenn
Ahy =

cos (A — UK) (77)

npeicraBisger coGof H3MEeHeHHe BBHICOTHI CBeTHsaa Ha 1 MuH nsaBa-
HHS CyJHA.

[To dopmyne (77) cocraBaena rtaba. 16 MT -—75 «IIpuBenenne
BEICOT K OJHOMY 3€HHTY». ApryMeHTamu ajad Bxojga B Taba. 16 sB-
gsiotest V ocynHa B Q Ha cBeTHso. [locsenHuil mosaydaroT Kak pas-
HOCTb pPAaCCYMTAHHOrO HJHM  JTIOJNYYeHHOTo mo Komnacy A cBerusa
(6 xpyroBoM cuere) H MK (I1V) cynna. 3Hak nonpaBkH Aly yKa-
spiBaeTcss B Tabuumax psaaoM ¢ Q misa caydyas NpHBeJeHHS K Iocae-
nyomemy 3enury. Eciu npuBereHHe NPOM3BOAHTCH K INpeABIAYLIEMY
3€HHUTY, TO NONPAaBKy OepyT co 3HAKOM, 0GpaTHHIM TaGJHUHOMY.

Bri6pannyio H3 Tabsa. 16 monpaBky Ahy ymHOXawT Ha (To—T):

Al =Ahy (Ty—T).
Mpumep 76. Conepys HMK==128°; V=18 y3, wuaMepunu BEHICOTHl JABYX 3Be3T:

h==24°595"; T,=01"06"16°; A,=320,6° h,=40°22,0/; To=01710%27¢. TlpuBectn
7y K 3CHHTY BTOPBIX HaGJIOAEHHH,

A |320,6° Ts  |y1vioMore
UK [128,0 T,  |01906™16°
Q |192,6° Ty—T, | 4%11°4,0"
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Us taba 16 mo V u Q;
Ahy= —0,30";

A, = (—0,30") X 4,2% = — 1,3";
By, = 24°59,5" 4+ (—1,3") = 24°38,2".

Ha npaxrtuke nepsbie H3MepeHHs OOLIMHO NPHBOAST K 3€HHTY MO-
caeaiux. Cyl1oBoe BpeMmsi H OTueT .jara, HeoOXOAMMBle AJ5 IOJayde-
FHSl KOODJAHHAT CUYHCJIHMOrO MECTa, TakKiKe 3aMeualoT TpH B3SITHH
cpeiHell Mo MOPsAKY BBICOTHI TMOC/eJHero M3 HabJ10daBIINXCS CBETHJI.
JIMHMH TOJOXKEeHHs, PacCUUTaHHble 1O (¢ U A, BBHIODAHHOH TOUKH
U NpHBENEHHBIM BLICOTAM, MOMKHO CUHTaTh INOJYYeHHBIMH OJIHOBpe-
MEHHO M MPHHHMATL 00CepBOBAaHHOEe MecTo B HX nepecevenud. OBcep-
BanHua OyjAeT COOTBETCTBOBAThL CYAOBOMY BpPEMEHH H3MEpeHHsI BBICO-
1bl, K MeCTy Ha0JI0JeHHHA KOTOPOH NPUBE/ICHB BCe BHICOTHI.

KpoMe aHalHTHYeCKOrO MOXKHO NMPHMEHATb H rpadHuecKHil IpHeM
npUBeJeHHs HaOJIOAEHHH K OJHOMY 3eHHTY. B 3TOoM cayyae 3a 06-
HIYIO PACUeTHYI0 TOUKY OOGBLIYHO TaKKe NPHHHMAIOT CUHCJIHMOE MECTO,
COOTBETCTBYIOIllEE MOMEHTY IMOCJeIHUX HalbmwoieHnH. [lepeHochl BbI-
YUCASIOT Hemocpe/CTBEHHO mo 06CepBOBAHHBIM BLICOTaM, He BBOAS
B HHX TompaBox M3 Taba. 16 MT — 75,

Ilpu npoksazaxke JHHHH TMOJOXKEHHS AOCTYNAWT CHAEAYIOUWHM 06-
pasoM (puc. 99). Ot pacuerHoli TOukM M, NDPOKJIAABIBAIOT JHHHIO
rypca. OTkaanbBasi o Heil B BbIOpaHHOM Maciitale NiaBaHHe CYA-
Ha S MeXAy OTAeNbHBIMH M3MEPEeHHSIMH, H TNOJYY4aloT TOYKH, COOTBET-
CTBYIOILME 3THUM H3MepeHusM. Ecau HaOMONEHUS NPUBOASTCH K TO-
clelHeMYy 3€HHTY, TO 3TH TOYKH pacliojiaralTcs B HalpaB/eHHH,
cOpaTHOM nepeMelIeHHIO CYAHA.

JINHHH a3UMYyTOB NPOKJaABIBAIOT U3 o6uieil pacueTHo# Touxku M,.
Onyckas Ha JIHHUH a3HMYTOB NepHeHAHKYJAAPH H3 COOTBETCTBYIOMIKX
TOUEK Ha Kypce, MOJYyYalOT Ha HUX BcriomoratesbHble Touku M.'. Tle-
FE€HOCHI OTKJIAABIBAIOT H3 3THX BCIOMOTATEIbHEIX TOUEK.

Ilpu o6paboTke Tpex u Gosee JHHHH MNOJOXKEHHs rpadHuecKuit
IIPHeM YCJOXKHSeT NPOKAaAKy, I09TOMY NpHMEHSETCS Peako.

TIpakTHyeckoe BBIMOJIHEHHe ONpeJeJeHUs MeCTa CyAHa mo Ha6Jlo-
JNEeHHAM JBYX CBETHJ B Cymepkd. Pafora no nonyueHuio mMecrta CymHa
B MOpe CKJAaABIBaeTCsl M3 HeCKOJBbKHX I10C/IeJOBaTeNbHBIX JEeHCTBHH,
B YHCJO KOTOPHIX BXOAAT MOATOTOBKAa K NMpOBeNeHHI HabJoLeHuil,
Hab/l04ennd, NPOKAaAKa U aHaJU3 pe3yabTaToB oOcepBalUi.

Ilpu ompeneneHHn Mecra cyAHa MO ABYM 3Be31aM MOXKHO PYKO-
ROJACTBOBATbCSH CJACAYIOLIMM IOPAAKOM paboTHl, KOTOPBIH COXpaHser-
C9 H B TOM cC71yyae, eCJH BMECTO 3Be3/ibl HCIMOJBb3YIOT MJAAaHETy HJH
Jlyny. [IpuHUHNHAALHO 3TOT MOPSAOK PaGOTHl NPHMEHAIOT H MPH Of-
peleseHHH MecTa NO OJHOBPEMEHHBIM AHEeBHBEIM HalOgwjaedHusiMm CoJiH-
ua # JIyHbL.

ITodeotoska Kk Habawdenuam.

I Jo nactynieHHs CyMepeK NOJArOTOBHTb CEKCTaH K HOYHBIM Ha-
GJl0eHHsiM, TPOBEPHTh NepNeHAHKYJSPHOCTD 3epKas K IIOCKOCTH
JuMba.
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2. IlpuBecTy TONpaBKy XpOHoMeTpa K MoMeHTy Halamoaenuii, Ec-
JiL HeoOXONHMO, IPOH3BECTH CJAHUEHHE NadyOHBIX 4acoB C XPOHO-
MeTpOM.

3. C HacTynJieHHeM CyMepek NpoH3BecTH NoaGop 3Be3x A5 HalbJio-
IeHnl, ec/IH OHH He ObIIH N0100paHbl paHee NO 3BE3LHOMY IJa06yCy.

Habawodenua. 1. B GeicTpoll NOCA€A0BaTENBHOCTH H3MEPHTh IO TPH
BBLICOTHI KaX/JIO# 3Be3lbl, 3aMeyass MOMEHTHl [0 XPOHOMETPY HJM Ta-
JyOHBIM HacaM.

2. Ilpy u3MepeHMH cpeiHeHl BHICOTHL BTOPOH 3Be3Jbl 3aMeTHTb CY-
JOBOE€ BpeMs H OTCUeT Jjara.

3. 3anucate UK u ckopocts cyaHa. Ecan BHCOTH He IpeBbllla-
1or 50°, TO 3aMepHTh W 3amHcaTh TeMIepaTtypy M JAaBJeHHe BO3-
ayxa.

4. Tlo onHO! H3 3Be31 ONPEAENHTb MOTPEIIHOCThL HHIEKCa CeKCTa-
Ea A0 Wau nocie HalJao eHuil.

Botucaenus. 1. PaccudTaTh CpeiHHH OTCUET CeKCTaHa W cpenHuil
MOMEHT XPOHOMeTpa JJs Ka)KJOr'o CBeTHJA.

2. Tlo sameueHHBIM CYZOBOMY BpEMeHH H OTCUeTy Jjara CHATb ¢
KapThi CUMCIUMBIE KOOPAHHATH ¢ TOYHOCTBIO 10 0,17

3. PaccunTaTe NpHOJMKEHHOE TPHHBHUCKOE BpeMsl U I'PHHBHUCKYIO
4Ty [0 3aMEUEeHHOMY CY/OBOMY BpeMEHM M HOMEpPY 4acOBOro MOSCa.

4. [To cpeiHHM MOMEHTaM XPOHOMETpPa H ero IOIpaBKe MOJYUHTb
TOUYHOe TPaHBHMUCKOE BpeMst HabJIOAeHHH Kaxk0ro cBeTHJIA.

5. C nomouipio MAE no Ty HaGmofeHHH U Ae TOJYYHTb MECTHBIE
[IpaKTHYECKHe 4acOBbIe YIVIE], @ TAK¥Ke CKJIOHEHHs CBETH.I.

6. Ilo dopmynam cdepuyeckoii TPUTOHOMETPHH C MOMOINbIO Tak-
auit (BAC—58, TBA—57) uau DKBM paccunrath CUHCJIHMBIE BHI-
COTBl M a3UMYTH CBETH/I.

7. VlcnpaBHB cpeJHHe OTCYeTHl CEKCTAaHa BCEMH MNONpaBKaMH, MO-
JIYYUTL 0OCEepBOBAHHBIE BBICOTHI CBETHJI.

8. IlepByio o0fcepBOBAHHYIO BLICOTY TNPHBECTH K 3€HHUTY BTOPHIX
HaOa10eHuI.

9. PaccuuTaTh nepeHOCH.

ITpokaaodka. 1. TIpoussecTH NpoKIagKy JHHHH MOJOXKEHHS HA Kap-
TC Hau Bymare.
2. Tlpoussectn ananu3 pe3y.bTaToB 00cepBaLHH.

3. TloayueHHple oGcepBoBaHHLIE KOODAMHATH, HEBA3KY, 1. U 04
3UllHCaTb B CYAOBOH KypHAaJ.

Anaauz obcepsayuu. CucTeMaTHUECKHE H CJIyYafiHBiE NOrPEIHOCTH
B 0OCEepBOBaHHBIX BHICOTAX, a TaKxKe CJAydyaiiHble MNOTPEUIHOCTH CUHC-
JIKMBIX BBICOT NPHBOJAT K MOSIBJEHHIO NMOrpPElIHOCTefl B JHHUAX IOJIO-
xKenus. [ToaTomy nosyuyeHHast B liepeceyeHUH BBICOTHBIX JIHHHi 06cep-
BOBAaHHasf ToukKa B obOuleM ciaydae He OyAeT COOTBETCTBOBATH MAEHCT-
PHTENLHOMY MecTy CyAHa, KOTOpOe pacloJaraercsi B npejenax
FCKOTOPOH nJomaju paccenBaHHs. Iliaomaap BO3MOXKHOIC Haxoxie-
HHS MecTa cyiaHa OyAeT ONPeieJsiTbC IVIONIANbIo NepeceyeHus IBYX
LONOC TIOJIOXKEHH] ¢ YYeTOM HX CJBUra 3a cueT BO3MOXHOH cHcTeMa-
THYECKOH (MOCTOSIHHOM ) MOrpemHocTd Angn (cM. § 57).
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Jlist OlleHKH TOUYHOCTH MNoOJy4eHHol obcepBauuu Heo6XoAUMO CO-
CTaBHTb TpEACTaBJEHHE O NJOIAAH BEePOSITHOrO HAXOXAEHHS MecTa
(yana. Pasmepnl 3toit miaouiaan OyAyT 3aBHCeTb OT BO3MOXKHBIX Be-
JUTUHH TIOTPElIHOCTedl B NMepeHocaX, a TaKKe OT B3aHMHOTro NOJ0XKe-
nus HabmogaBuiuxces cBeTu. B § 57 6piin npuseieHbl OPHEHTHPOBOY-
Hble 3HAUEHHUS CJAy4aiHBIX NOrpeUIHOCcTefl B MepeHocaX, COOTBETCTBYIO-
I{He CPeJHHM YCJOBHAM HaOJ/OAeHHI, DTHMH UMppaMH MOXKHO PYKO-
FQICTBOBATLCH TIPY aHANW3€ ONPEeAENEHHUs, €ClNd OHO MPOU3BOAMIOCH
TakKxke MpH CpeAHHX ycJjoBHsX. OAHAKO cjelyeT NOMHHTb, YTO BEJH-
4lHb AOrpeliHocTell B JHHUAX TOJOXeHHsi B KaKAOM KOHKPeTHOM
cydae MOIYT MeHfTbCS B 3aBHCHMOCTH OT KauecTBa HHCTPYMeHTa,
ONBITHOCTH HabJA0AaTesisl, COCTOSIHHS BHMANMOTO TOPH30HTA H YHCJAA
BHICOT B cepui. [1oaToMy KaxAOMY CYAOBOAHTENI0 pEKOMEHAyeTCHd
JUI pa3JHUHBIX YC/JA0BHH Hab/i0AeHHH BpeMsi OT BPEMEHH ONpeleNsTh
BEEJHUNHB CBOHX COOGCTBEHHBIX NOTpPelHOCTed, KOTOpble H NMPHHUMATL
BO BHHUMaHHe NpH aHajJHu3e oOcepBanuil, Haubosee nmosHOe U HarJaaf-
HOC HpeLCcTaBJeHHe O TOYHOCTH oOCepBaliMM, INOJYy4YeHHOH MO [BYM
JHHHAM TIOJIOXKEHHUs, AaeT aaaunc noepewnocreid. TIpn  mocTpoeHHH
3JJIHNICA 11e/1ecO00pa3sHo INOJb30BATHCHA TpadHUecKHM MeTOAO0M. ITOT
METOJ HECJOXEH H I03TOMY BIIOJIHE IIpHeMJieM B YCJOBHAX paboThl
Ha MOCTHKE.

Ha puc. 100 u3 cunciauMoir Toukd M, NPOJIOKEHBI 2J€MEHTH JH-
Hufi nonomenud [—I1 u II—II, B nepeceyeHHH KOTOPHIX MOJydYeHa
oGcepBoBaHHass Touka M,. B nepeHocax Ahju Ah, npegnosaraiorca
CAMHAKOBBIE CjyyaliHbie NOFPEHOCTH BeJHUUHON M ;p.

Mast yieta JeHCTBHS cjyualHBIX IOTPELIHOCTEH CMEILAIOT KaxAyio
JHHHIO TIOJ0XKeHHss B o0e CTOPOHB Ha NpeANloNlaraeMylo BeJHYHHY
cpefHed KBaApaTHYHOH TOrpelIHOCTH HepeHoca Mg, T. €. CTPOSAT
IOJIOCHL [OJIOXKEHHs. B nepecedyeHHH CMeUleHHBIX JIHHHA IOJy4alor
pom0, B KOTOPBHIH OT PYKH BIHCHIBAIOT CpPefHHH KBAAPaTHYHBIH 3J-
JIHIIC MOTPeIHoCTe .

Ecan cueremaTHueckas IOrpeuliHOCTh IpeHefpexHMO Maja, TO
NefCTBUTENbHOE MeCTO cydHa 6yeT HaXOAHTbCS BHYTDPH 3JJIHICA C Be-
poaTHocTbio okoao 39%. Tak Kak BeposTHocTh 39% pna  mpakTuKu
ReJ0CTaTOYHA, TO, YABOHB MOJYOCH 3JJAHICA, MOXKHO MOJYYHTb 3JJIHIC
norpelHocTef, BepoATHOCTL HAXOXJACHHS BHYTPH KOTOPOIC COCTABUT
yxe 86%.

DAJHNC NOrPelHOCTe!l HMEeT HAMMEHbUWIYI0 IVIOILa[b, €CJAH PasHOCTh A3HMYTOB
aByx csets pasHa 90°. B stom cayuyae oH npespauaerca B Kpyr. Takas pasHOCTb
asiMyToB HanboJee BBIrOJHA AJS YMEHbHICHHs] BJMSAHMS CAYYalHBIX TOrPelIHOCTEN
Ha ToyrocTb obceppauuH IIpu pazHoCcTH a3uMyTOB ABYX CBEeTHJ, MeHmiied 30°, mio-
Waks, wiIKNca ObLICTPO yBeqHuHBaeTCH. B 9TOM cJayuae BJHsiHHE CayuafiHbix norpeul-
HOCTEH Ha TOYHOCTb OOCEPBALHH OKAa3biBAeTC CTOJMb GOJBUIOH, 4TO MNONYUEHHOMY
MecTy AoBepATh Hesbaf. [1o 3Toil mpruune He cjeayer mojbupath csetuaa ¢ AA<<30°,

Ecan JuMHHM NOJNOXEHHST TNOJABEpXKEeHH TaKXKe CHCTeMaTHYECKHM
HOrpeiHocTaM, To oGcepBOBaHHOe MecTO cyaHa M, BMecTe ¢ 3JJIHI-
COM morpeirHocteil GyJeT CMEIleHO CKaYKOM B HOBOe MOJIOXKeHHe, CO-
OTBETCTBYIOLee 3HAYEHHIO CHCTEMAaTHYECKOH IOrPeIHOCTH Ayp IpH
L4HHBIX u3MepeHHsiX. Hu BeanuuHa, HH 3HAK 3TOTO CMEIEHHS CYHO-
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Puc. 100. T'paduueckuit aHanus obcep- Puc. 101. Tlonarue o6 acTpoHOMHYeE-
Bal KK CKOH 6HCCEeKTpHCE

BOJUTE/0 HEeHM3BeCTHbl, TAK KaK HEH3BCCTHH BEJUUYHHH CHCTeMAaTHue-
crHX norpelunocTell B nepeHocax. OAHaKo ecau HaGJIIOAEHHS CBETHI
[POH3BOANANCD B PABHBIX YCAOBHSX, TO MOMNHO NMOJaraTh, 4To cHCTe-
MaTHYeCKHe MOTPENIHOCTH B KaXKJOA 13 JHHHHA [OJ0XKEHHs NPHGIH-
31TEAbHO OAMHAKOBHL. [losTomy cMelienue o0O6GCEPBOBAHHOIO MecTa
IIPOH30MAET 1O JHHKHI cpelHero asumyra (Ha puc. 100 nunus AM,B),
npoBefeHHoNl uepe3 obcepBoBaHHOE MecTO M,,.

JleACTBUTEIBLHO, €C/H, HanpuMep, JUHHH Tnogoxenuss J—I u [I—I] (pnc. 101)
OJUHAKOBO CMelllelibl 1O HANPaBJEHHSIM CBOMX a3UMYTOB Ha BEJAHYHHY NOLPEIHOCTH
~+Ann, TO TIONYUEHHOE B TNEpeceueHud CMelleHHBiX AuHuil ['—[" u II'~1I’ o6cepso-
BaHHOE MecTO M, OKa3bBaeTCsl BLIHECEHHBIM 110 HANPABJENHIO, NapalieJbHOMYy JIH-
HMH CDeJHero asuMmyra. JIMHHIO, MapantenbHYI0 CpefHeMY a3MMyTy, [POBEICHHYID
yepes TOYKY lNepeceveHust JHHHH THOJOKEHHS, HA3bIBAIOT QCTPOHOMU4ECKOL OBuccexT-
pucod.

AcTpoHoMHuECKYI0 GHCCEKTPUCY MOXKHO PACCMATPHBATH KAK HOBYIO JIHHHIO TOJIO-
HKelus, cBOGOAHYI0 OT CHCTeMaTHYecKMX MorpemiHoctefl. 3aMeTHM, 4YTO BeJHdYHHA
cMelileHnst 06CepPBOBAHHON TOUYKM MPH AaHHOH Aqy OyAeT 3aBHCeTb OT Pa3HOCTH a3M-
MyToB Habmopasiuuxcsi cseru. CMellenne oxasbiBaeTcst TeM BosblinM, yem Gosplie
AA. Tlo »To#i npdupHe, ecjad TOABKO B HaQIOAEHHHSX BO3MOXKIbL CHCTEMaTHYeCKHe
OlWHOKH, He caegyeT MOAGMPATL CBETH/AA C Pa3HOCTBIO a3uMyToB, Gousluei 90°,

Has Haxox/aeHHs cIBHra o6CepBOBAHHOrO MeCTa N[O aCTPOHOMH-
ueckoit Guccekrpuce AM,B cMmeuiaeM OAHY H3 JIMHHHA  HOJIOXKEHHs
8 ofe CTOPOHBI Ha MpeAloJaraeMylo BeJHUMHY Any (cM. puc. 100).
B Touxkax mnepeceueHus CABUHYTHIX JHHHU{I C ACTPOHOMHYecKOH OHuc-
cexkrpucoit AM,B noayuaem eie ABa o0cepBOBaHHHIX Mecra My’
u My”. Ecav B Toukax M, u M,” mocTpouTb cpepHMe KBaapaTHu-
Hbele (MJM YJBOEHHBIE) 3JJMICH TOrpeuiHoctefl, a 3atem o6BecTH
BCE TPY 3JLIUNCA 3aMKHYTOH KPHBOH, TO MNOCJHEAHAS OYEPTHUT OBIYIO
ILI011a0b BO3MOXKHOI'O NOJIOKEHHA MeCTa CyJHa NPH DpeAnoJaraeMbIX
BeJHYHHAX CJAVYAHHBIX H CHCTEMAaTHYeCKHX IMOrpelrHocteil B Inepe-
HOCaX.
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Ecau cekcraH NPOXOAHJ BBIBEPKY, a HaKJOHEHHE BHAHMMOTO T'OPH-
30HTAa OBLI10 H3MEPEHO, TO CHCTEMATHUECKOHN HOI‘peHIHOCTb}O npH aHna-
Jau3e ofcepBaniil MOXKHO NpeHeGpeub H BEPOSTHOE MeCTO CyAHa IpPH-
HsTb B IJIOIMAAH 3/JHICA, IOCTPOCHHOTO OKOJIO TOYKH Mo.

[Tocae ycBoeHuss Meroga H306GpaKeHHs 3JJIHICA IIOTPELIHOCTEH
H HEKOTOpOH TPEHUDPOBKH BCe MOCTPOEHHs NpH aHamHle obcepBalHHA
MOXKHO JeJiaTb Ha 1J/1a3 OT PYKH.

B ananus nosyueHHOH o0cepBallUi BXOJAHT TAaK¥KE BLIABJACHHE NPO-
MaxoB. O,U,HaKO IpH onpeneseHHH Mecta IO ABYM JIMHHUAM IOJOXKEHHA
npoMaxu B HaOJIIOAEHUAX M BBHIYHCJAEHHSIX OOHapyKUTb HEBO3MOKHO,
€CJIN TOJBKO OHH He oépama}OT Ha cebs BHUMaHUY HEONpaBAaHHO
GosbLIOH BeJMUMHOM IepeHocoB. IloaToMy K mnoJgyueHHo# o6cepBa-
LB cjaelyeT OTHOCHTBCS C OCTOPOXKHOCTDLIO. HEKOTOprM CBUAETENb-
CTBOM HaA€eXKHOCTH IMOJIYJEHHOro MECTa MOXET fABJAATbCA CpaBHEHHE
€ro ¢ TOYKOH, NOJYYeHHOH OJHOBPEMEHHO ApyruM HabJmojateseM,
a TakKx>Xe COOTBETCTBHE HEBSA3KH BO3MOXKHBIM IIOIDPEIIHOCTSAM CUHC-
JEHHSA.

Mpumep 77. 15 uoasa 1981 r. Arnauruueckuil okean. T.=22%28"; on1=24,1 Mu-
g, @c=230°18,0" N; A.=71°51,00 W; UK=292; V=20 y3; e=10,0 m; i= —2,2";
Usp= —4M02¢; §;= +0,1"; so= +03"; t= +15,0; B=765 mm. Ycaosusa uabamwo-
JEHHE XOpOIlIHe, HAKJIOHOMEP He HCIOJIb30BaCs,

H3MepHaH BHICOTHI ABYX 3BE3/L

Apkryp (a Boavnaca). ocep=23548,3"; Txpe, =03"2811°; Amurapec (o Ckop-
MHOHA): OCcp==27°47.0"; Txpop =03731M47¢,

Onpenenuts 06cepPBOBAHHOE MECTO CYIHA HA MOMEHT BTOPHIX HAGJIOLEHUN H cle-
JlaTb aHa 3 o6cepBallMu.

Peuienue.
! 2
) 5/ VIl T, 2219gM ) Apxryp Anrapec
Ne 5
hd Ty | 03"28M11° | 03%31™47°
16/VIl T, | 03%28% By | — 402 | — 402
Top| 03924M00° | 03427%45°
¢ V| 338°52,0" | 338°52,0"
AtV 6032 6 57,4
tV1 344°55,2" | 345°49,4’
Ay | 71 51,0 71 51,0
£YV'| 273°04,2" | 273°58,4"
Ty| 146 17,9 112 55,9
t¥| 59°22,1" W| 26°54,3" W
ty| 59 22,1W | 26 54,3W
By | 19°17,0'N | 26°23,5'S
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3. Pacuer h, u A. cBerun npousBoguM no Ttabaunam BAC—58. IOas 3pe3aH
ApxTyp HaxofHM NONPaBKy /s NpDHBEeJNEHHS K 3€HHTY BTOPHIX HaGMOLEHHIL.

b A:
Apkryp
y 35°46,1" 87,3°
¢ | 30° +18,0’'N +0,8 +0,2
3 19°+ 17,0’ N +6,9 —0,3
ty | 59° +22,I'W — 19,1 -0,2
+0,1 _—
q1=66° Ac =87,0°NW
h. =35°34,8" A.=273,0°
A 278,0° Ty | 0327%45°
UK 292,0 Ty | 03 24 09

o) l 341°,0 = 19°,0 1/6

7oy | 3va6%a,6

Ak, = + 0,31’ Ah, = (+0,31"') x 3,6 = +1,1”
]
by Aq
Anrapec
28°19,0° 152,4°
¢c | 30°+18,0'N — 15,9 + 0,1
3 | 26°423,5’ S — 20,8 40,2
ty 27°-—507T W +2,3 +0,1
0,0 R —
¢.=153° | Ac = 152,8°NW
ke =27°44,6" A, = 207,2°

4. VicnpaB/ieHHS! BHICOT CBeTHJIa Npou3BeaeM mo TabiunaM MT—75.
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Apxryp Amnrapec

OCep 35° 48,3’ | 27° 47,0’
i+s —2,1 — 1,9
d —5,6 — 5,6

B¥ | 35° 40,6’ | 27° 39,5
Ahp -1,3 —1,8
Ak 0,0 0,0
Ahg 0,0 0,0




h 35° 39,3" | 27° 37,7
Ahl '* l ) l —
Ay | 25° 40,4 |27° 31,7

he |35 34,8 |27 44,6
Ah + 5,6’ | — 6,9’

5. Buinoaunsiem NpOoKJaJKy ¢ HCHOJAb30BAHHEM YIJIOBOTO

C npokaaaku Ha T¢==22128M™; on=24,1
ponyyaem PII=10,0" k N, P1=6,1" k W.

macmitaba (puc. 102).

(cpeanuii MOMEHT BTOPHIX HaOJIOAEHHH)

¢ | 30°18,0’' N
Pl 10,0 k N
%o | 39°¢8,0’ N
Ae | TI°51,0'' W
PJI 6,1 x W
( Yo | 71°57,1’ W
C =333,0°— 11,2’

6. MpuuuMas AaA yeaoBull HaGmofeHul M= 06" u Asg=2', cTpouM mJo-

f11ajb BEPOATHOIO MeCTa CcyAHa:
AA
Acp =A+ '—2_,. =

[Ipu ompeneseHHH MecTa CyAHA
10 ABYM JIHHHAM IMOJIOXKEHHS Lemne-
coo0pas3HbiM  1M0AO0POM  CBETHJ
MOXKHO o0ecneyuTb KOHTPOJAbL 60-
KOBOrO CMEILIeHHsI Cy/Ha OTHOCH-
TEJBHO €ro Kypca HJH XKe HOJIOKe-
HHA CcyAHa Ha 3TOoM Kypce. Bos-
MOZKHOCTh TAKOTO KOHTPOJSI OCHO-
BaHa Ha TOM, 4YTO OOCepBOBaHHOE
MecTO MnoJyyaercs GoJiee HaZekKHO
B HampaBJIEHHH MaJiOH OCH 3JLIUIl-
ca morpewHocTell. B c¢BowW oue-
peab, OpH HAJHYHH CUCTEMaTuye-
CKHX NOTPEIIHOCTeH HampasJedue
BIOJb JIHHMH CpeJRHero asuMyTa
Bcerna OoJee HaJeXHO, Tak Kak
ACTPOHOMUYECKAs GHcceKTpuca
ABJsieTC  JiMHMeH, CBOGOLHOM OT
3THX MOTPEINHOCTEH.

3aMeTHM, UTO ecqH pPasHOCTbH
43UMYyTOB ABYX CBeTHJT AA mpeBbi-
mwaer 90°, To GoJbLIas OCh IIMHICA
HlorpemsocTelt coBnazaeT o Ha-

7*

273,

65,6

1°—

— 240,3°.

,’ 2/ 3/ 4/ 51 6-/ %/ 8/

Puc. 102, TIpuMep Ha onpepeneHue Mme-
CTa [0 OJHOBPEMEHHHM HaGAI0AeHHAM
JABYX CBETHJ
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A
% e 7 Aco
Puc 103 Kontpoas Gokxosoro cmelie- Puc 104 KouTpoab NOJOXKEHHS CyAHA
HHSl CyAHa Ha Kypce

IPAaBJEHHI0 C acTPOHOMHYECKOH Ouccekrtpucoft, ecam AA<90° (cm.
puc. 100}, to Goabizas och IJJHICA OKAa3blBaeTCs NepPleHAHKYJ/IADHOR
HANpPaBJAeHUIO Acp.

Last KOHTpOJisi GOKOBOTO CMeElleHHs HeOOXOAHMO 10Z00paTh CBe-
1HJIa TaK, YTOGBE PasHOCTb MX a3UMYTOB HECKOJIbKO mpemnimana 90°,
a caMM CBeTHJa pacnoJaranuch no oGoum Gopram cynHa (puc. 103).
Torpa nuuua cpepHero asumyTa A, OKaxKeTcs NPHUGIH3UTENbHO Ha-
paJinesqpHON JIUHHHM Kypca, IPUYEM B 3TOM Ke HalpaBJeHHH DacloJo-
KHUTCsi 6Gosbuiasi OCh aJjidnca mnorpemHocted. [logayuutcst HagexHas
y3Kas moJsioca IIOJOXKEHHs CYIHAd, B lipejejax KOTOPOH pacroJaraet-
cA ero MecTo NpH JioOBIX BeJHUHHAX, CHCTEMAaTHUECKHX HNOrpeliHo-
crefi. CMelende NOJYYeHHOH MOJOCH OTHOCHTENbHO JHHHH Kypca yKa-
3blBaeT HaNpaBJieHHe U BeJIMYHMHY GOKOBOTO CHOCA CYAHA.

Js KOHTpOJIA CMeLleHMsl CyIHa BIepej WJIH Ha3ajg Mo Kypcy cBe-
TRJA JOJIKHB OBITh NOJAOOGDAHEI CUMMETPHYHO IO OTHOIIEHHIO K Tpa-
Bep3y cyaHa (puc 104). PasHocTb asUMYTOB CBETHJ TaKkKe [JOJKHA
6niTh Gosbme 90°. Torpa JMHHSI cpefHero asumyra Agp PACHNOJIOKHUT-
cq TOYTH NEepREHAMKYJAPHO JHHHH Kypca. B 3ToM ke HanpasJjeHHH
6vaerT pacnoJjaraThcs OoJbluasi Ochb 3JJHINca pacceuBaHusi. Cwmemre-
HHE TIOJYyueHHOH Y3KO! NOJOCH! NOJOMKEHHS OTHOCHTEeJbHO CUMCIUMONR
TOYKH YKaxKeT Ha BeJHUHHY ¥ 3HAK NOTPEIHOCTH B IIJIaBaHMH CcynHA.

§ 60. OnpepgeneHne mecTa NO OAHOBPEMEHHLIM HabNoAeHHAM
Conunua m JlyHs!

IIpu HaxoxpaeHnn JIyHH B mepBofi M Noc/efHEej ueTBEPTSX CO3ja-
107cs 6/1aronpHATHBE YCJAOBHA AJS NpPOBeJeHHA ORHOBPEeMEHHLIX Ha-
6a101eHul 3TOTO cBeTHsa ¢ COJHIEM.

Ecau ¢asa JIyHsl coOTBETCTBYyeT MepBOil 4eTBEPTH, TC €€ BOCXOJ,
ISPOHCXOMHT OKOJIO moayAHs. CjefoBaTenbHO, OJHOBpPEMEHHbIE HAG/I0-
JIeHHs1 NPOBOJSIT B 3TOM cJydae mocje NoayinHsa. I1py HaxoxjeHuu
JIyHBl B nocjIeaHefi YeTBePTH OHA BOCXOIUT OKOJIO MOJIYHOYH, a BepX-
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Hsis KyJbMUHALUs TpoHcxoauT okojo 06 00 ytpa. IToaromy coBmecT-
pple Habaofennsa CoaHia U JIYHE BO3MOXKHBL N0 MOJYAHS.

B Teuenve Mecsna A OAHOBpeMeHHHX HaGmonenuii Connua
u JIyHB MOXHO HCIOJb30BaTh 4-—6 nHed. DTH JIHH COOTBETCTBYIOT
faTaM IepBOH W NOCJe/HeH ueTBepTedl, a Takxke OJMKAHINM K HHM.
Pa3HOCTb a3UMYTOB ABYX CBETHJ IPH 3TOM OOGBIYHO Oy/eT NpHemJe-
Mo# AJs HabJII0AeHUH.

Inst OpHEHTHPOBOUHOrO ompejesneHdst AHell, Koraa YyHOOHO mpo-
H3BOAHTb OJHOBpPeMeHHble HaOJIIONEHHS, MOXHO BOCINOJb30BATLCA
MAE. Bosee ToyHO 3ajaua pemaeTcsi Ha 3Be3qHOM riaofyce, Ha KO-
TOPOM B 3TOM ciayuae TpeGyercs HaHocuTh JIyHy u CosHue Ha BpeMs
nabaoaeHul.

Ha6aronenusi, BHIYHCAEHUS M TPOKJaAKa HPOH3BOJHICA B TOM Ke
nopsAJKke, KaK U NPH CyMepeyHHX ONpeNeNeHus X Mo ABYM CBETH/IAM.

Jlsis yMeHbLIEHHs CAYYANHBIX NOrpelHOCTedl OOBIYHO M3MEPSIOT 1O
tpu BeicoTsl CosHua u JIyHEL

BHICOTH CBETHJ HEOGXOAMMO TNPHBOAUTH K 3€HHTY BTODHIX Hab-
JIOAEHHU.

Ananns TOYHOCTH NOJYYEHHOTO MecTa UM HAXOXKAEHHd IJIOINAAH
BepPOSITHOrO NOJIOXKEHHsi CyAHa NPOH3BOAST MO TeM Ke NpaBujaM, MO
KOTOPHIM OMNPENENsIOT MECTO Mo IBYM 3Be3faM Ilpy 3TOM BeJHUYMHH
cAyyadHBIX U CHCTEMaTHUECKHX MOrpelrHocTell, NpHHHMaeMble B pac-
YET, HOJKHB COOTBETCTBORATH (PAKTHUECKHM YCAOBHAM TPOHU3BOJACTBA
Habn1oAeHU.

Mpumep 78. 5 nosi6ps 1981 r, Beuraasckuit 3amue IlpoBenn OJHOBpPEMEHHLI®

Habmonenns Jlyuw u Comnna npu AA>90° (JIyna B mepBOit UeTBEepTH)
B T.=15706™, on=25,8 Mun, qc=12°35,0' N, A.=89°10,0" E, mojy4uin

OCep5 == 31°29,0'; Trpep = 09702025
0Ccpy = 33°02,7'; 7‘xpcp = 09706125
i+s=—1,0/, i+s;= —0,8; uyp= +0¥21¢; e=15 M, UK=185°% V=16 ya.

Onpenenutb Qo ¥ Ao HAa MOMEHT BTOPHIX HalJliOJeHHH M NPOBEPHTh GOKOBOH CHOC
CYZHA OTHOCHTEJbHO JIHHHH IYTH.

2
) 5/XI T, 15%06™ ) Jlyna Connue
— Mg | 6
L Typ 09"02"02¢ 09%06™12°¢
5/XI T, | 09%06™ typ +021 | + o2

Ty | 09%02%23¢ | 09%06¥33°
¢, | 219°48,8' | 319°05,6°
Al 0341 1 38,1
Aot 0,5 0,1

tp| 220°23,47 | 320°43,8
Ae | 89 10,0 89 10,0

ty | 309°33,4’ W| 49°53,8" W
tip | 50 26,6 E | 4953,8W
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A7A 4+ 11,00/ —7,2 +1,07/ 40,8
d, | 17°35,9' S 15°42,0" S
Ay [ — C,3 4+ 0,1
4 I 17°85,6" S 15°42,17 S
3 3 17°35,6° s | T (3 | 60749
ty 50°26,6"E | _S() ] 3920 | 1 ¢ 70385
x 26°98,3' S | 7 (x) | 64669 | —
Pe 12°35,0' N S(x) 962
y 129°03,3’ _{ (p) | 71423
A 59°49,4’ SE =~ 120°,2 S (y) 4012 | T (y) | 72541
e s 468 T (A) | 75405 | S(A)| 5975
i A ————————————
T (h) I 66566
& Ty | 09%6™12° A | 120,2°
Ty | (902 02 MK | 185,0
Ty— Ty | 04710 o, Q | 2,20

ARy = 40,117 Ahy =(40,11") X 4,24~ +0,5'.

5 b 15°42,1 S| T (3) | 59703
o r +
tu ‘;2 53'2 "SV S@t)| 3820 T(t)| 72217
x 034, 7 _— +
6352
e 12035'01 N T (x) I 35 3 S(x) 757
gy | 126°09,6 . T (p) | 71460
+
S(y) | 4582
T (A) | 76042
Ac |61°32,0" SW = 241,5° T (y) | 73449
he |33°06,8' SA)| 6435
T(h)l 67013

6) McrnpaBiieHnst BBICOT NPOH3BOAHM C NOMOIIbIC Tabg. MT—75.
190
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0C — 31°29,0' 33°02,7’
«

l+s - I)O - 0’8
d — 6,8 — 6,8

R 31°21, v 32°55,1”

Aky | + 31,0 | + 14,8
Ahyy 0,0 0,0

h 31°52,2’ 33 09,9
Ak, | + 0,5 —

Boup 31°52,7° | 33°09,9’
ke 31 46,8 33 06,8

Ak + 5,9 + 3,1’

Puc 105 OmpeaeneHne MecTa no Of-
C o HoBpeMeHHHM HaGmoaeunam Consuna
pg- = 56,2 u JIye

B pesyawnrate npoknaaxu (puc. 105) monyuaem:
Plll=93 k S; OTlI=1,3'x E; P1=1,3 x E.

9c | 12°35,0'N e | 89°10,0" E
Pl 9,3 S PI 13k E
@ | 12095,7'N Ao [ 89°11,3' E
C =170°—9,4’.

8 Ilpunumas mun= *0,6’ u A;n=2/, NOJYYHAH NONOCY NOJNOKEHHS CyAHA.
Yéenncn, uTo CyHO HMEET CHOC BJIEBO OT JIHHHH Kypca:

AA 121,3°
Acp=A1 + —2——= 120,2° 4- '——2——= 180,8°.

§ 61. OnpepencHue MecTa No OAHOBPEMEHHLIM HaBmopeHUaM
Tpex M Yyerthipex CBeTHn

Cnoco6 ompepnesenus MecTa cyAHa 0 OZHOBPEMEHHBIM HaGJIOfe-
HUAM JABYX CBETH/J OTJHUAETCsT CPABHHTeNBHOH mpocToTod. OpHako
nojiyyeHHas MO JIBYM JIMHHAM [OJIOXKEeHHsT 00CepBOBaHHAs TOUKAa NPH
HEJIMUHA CHCTEMATHYECKHX IOTpelIHOCTeH He NoJiyyaercss A0CTaTod-
HO onpejeJieHHOH,
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Puc. 106. ITon6op Tpex 3Be3n Aast obcep- Puc. 107. [TocTpoense aHTHMeAHAHK
BallHH

KaloTcsl B OAHOM Touke. O0Opa3oBaHHBIH MMM TPEYrOJbHHK HOCHT Ha-
3Banue AONHO20 TPEYSOAbHUKA, WIN TPey20AbHUKA no2petrocTed.
[IpuunHO# TNOSIBJICHHS TPEyroJbHHKA IOrPelIHOCTeH MOXeT OHTh
Takyke TNpoMax B HaGJIOAEHUAX WIM BhuHcaeHHsX. [losTomy Ha He-
JIOTyHIEHHE NPOMAX0B [I0JKHO ObiTh 06paineHo ocofoe BHHMaHHe.
3ajgaueil CyLOBOAHTENS SBJsETCA OTHICKAHME HaHboJiee BePOATHO-
ro Mecra CyJHa, T. e. TakoHi oOcepBOBaHHON TOUKH, KOoTopas OJjuxe
BCEro pacroJiaraercs K ero JAeHcTBHTeNbHOMY MecTy. Teopernueckue
HCCTe0BaHNs [10KA3bIBAIOT, UTO TMOJOXKeHHe OOGCEPBOBAHHOTO MeCTa

Uro6bpl NOMyYuTh GOJiee TOUHYI M HaAexHyK obcepBanHio, Heob-
XOIUMO HMeTb ellle OAHY JHMHHIO NOJIOXKEHHSA, T. €. ONpefenHTb MecTo
CcynHa 1o HabJ0OAEHHSM TPeX CBETH/I. BaKHBIM HPEHMYIIECTBOM Ta-
kKOro crnocoba omnpefeseHHA sBJASETCS BO3MOMKHOCTh HCKJ/IOYEHHS H3
pesysabTaToB OOCepBAllMH CHCTEMATHYCCKHX MOrpellnHocTedl HabJsone-
¥usi. Jlns aToro mpu mnoaBope 3Be3q mo IoOyCy KenaTeJbHO BHE-
NCJHUTL TpeGoBaHHe, 3akKjwoualouieecsi B TOM, 4TOOB Pa3HOCTb a3H-
MYTOB MEXJY KaKJAO# 3Be3ioH COCTaBJs/Aa BEJIWUYHHY, OJH3IKYIO
k 120°. [logo6pannble Asis HaGaoAeHHH 3Be3nsnl OyayT pacmnosiaraTh-
€A IO BCeMy TOPHM30OHTY, Kak 3TO NokKasaHo Ha puc. 106. Ilo BoO3MOXK-
BOCTH NOAGHPAIOT 3Be3AB ¢ GJIH3KHMH NO BeJMYHHe BHICOTaMH (006B-
€KTOM HaOJIIOJeHUsI MOTYT SBJATBCH TAKKe MJaHeTH ).

[ToaroToBKy Kk HabJa01eHHsAM, caMH HaGJIOJeHUs], BBIUHCIEHUS
H NPOKJaAKy IPOU3BOAAT B TOM JKe TNOPsAKe, KAK H IPH ONpexene-
HHHM MeCTa IO JBYM CBETHJAM.

BrlcOoTHl mepBOfi M BTOpO# 3Be3A OOBIUHO ITIPHUBOAST K 3€HUTY
TpeTbHx HabJioneHHH. B aToMm cayuyae cyaoBoe BpeMsi H OTCUET Jiara
32MeyaloT NpPH B3ATHH CpeHedl 1O NOPAAKY BHICOTHL TpeTbei
35€3 15l

Ocobennoctu cnocoba ompejeNeHHs MecTa IO TpeM CBETHJIaM
NposIBAAIOTCA B aHajH3e OGcepBalMu.

Taxk Kak B NOJy4YeHHBIX TpeX JHHHUSIX TOJOXKEHHs OYyAYT LPHCYT-
CTBOBATL CHCTeMaTHYeCKHe M CJydaliHble MOrpPeIHOCTH, TO HpH IMpO-
KJlaAXe Ha KapTe HJH Oymare sTH JIHHHMH, KaK NIpaBUJio, HE Iepece
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Cy/lH2 3aBHCHT OT XapakTepa MNOTPEUIHOCTeH B JHHHAX MNOJOXKEHHd,
2 Takxe OT B3aHMHOTO PacnoJoxKeHus HabJdJ1aBUIHXCH CBETHJI.

Ecau TpeyroabHHK TOTpeinHocTell o6pa3oBaJcs B pe3yJabTaTe Jef-
CTBHS TOJIBKO CJAyYaHHBIX IOrPELIHOCTElH, BeJHYHHB KOTOpPHIX B KaX-
JOH W3 JIMHUH NpUGAH3UTENbHO OfMHAKOBLHL, TO NMPH JMOGBIX a3UMYTaxX
CBETHJ HaHOOJee BEDOSITHOE MECTO HaXOAMTCH BHYTDH TpeyroJbHHUKa,
B TOUKE MepecedeHHsi ero aHTHMeIHaH.

J.15 mocTpoeHHst aHTHMeJHAHH CHaua/ja COEJHHSIOT KaKyl-aH60
BEPUIHHY TpeyroJbHUKA C CepelHHOH NPOTHBONOJOXHOH eMy CTOpoO-
PhH, T. €. MNpoBoAAT MeJiuaHy (puc. 107). 3arem usMepsiior yroa B,
o0pa3oBaHHLl MelUaHOH ¢ MpPMMbIKAWOIEH K Hell CTOPOHOH TpeyroJib-
nuka. [lox atum ke yrioM B’, HO yXKe IO OTHOIIGHHIO KO BTOPOH
C1O0pOHE Tpeyro/bHHKa, 06pasyIolero ero BeplIMHY, NPOBOAAT aHTH-
menuany. Takum ke 06pasoM CTPOAT AaHTHMEIHAHy eme ORHOTo
viJa.

Haubosee BeposiTHOE MecTO CyAHAZ, NOJyueHHOe B TOUKEe Nepece-
ueHus aHTHMeAHaH M, Bcerja pacnosiaraercss OJMKe K MeHbLIeH
C10pOHe TPeyroJbHUKa U yray, 6anzkomy K 90° (puc. 108).

Ilpu pasHoCcTH a3UMYTOB MeXAy COCeAHHMH 3Be3faMu B 120° tpe-
VTOJIBHUK TIOTPEITHOCTEH OKa3BBaeTcsi PABHOCTOPOHHMM U aHTHMe-
JHAHDBl IepeceKaloTcst B €ro HeHTpe.

Ecau npeanonoxuTb, 4TO B NEpPeHOCaX NPUCYTCTBYIOT TOJBKO CHC-
TeMaTHUECKHe MOrpeuIHocTH, TO AeHCTBUTENbHOE MeCTO CYAHA, CBO-
6oHOe OT 3THX morpelHocted, 6yneT HaXOAHTbCA Ha IepecedeHHH
AHHHH, OpeACTaBIAKNINX co00N BHYTpPeHHHE WU BHeIIHHE OHCCEKT-
PHCHl BepIIHH TpeyroJbHUKa B TOouke M, (puc. 109). Stu aunHuu 98-
JIAIOTCA ACTPOHOMHYECKHMH OGHCCEKTPHUCAMH, CBOHCTBA KOTOpPHIX pac-

Puc. 108. Haxomuenne_ CUHCJIHMOTO Puc. 109. Haxoxaenne o6cepBOBaHHOrO
MeCTa NpPH y4eTe CJAy4YafiHHX OIHG0OK MecTa IIPH yyeTe CHCTEMATHYeCKHX ONIH-
B BRICOTax 60K B BHICOTaxX, KOTZa CBETH/IA PACHOs

JIOXKEHH TI0 BCEMY TOPHU3OHTY
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Puc. 110. Haxoxneune o6cepBOBaHHO- Puc 111 [IlonGop cBetrusn mnpu ompe-
ro Mecra MpH y4YeTe CHCTEMAaTHYECKHX JeIeHHH MecTa M0 4eThipeM 3Be3faMm

omubok B BRICOTAX, Korjga CBE€THJA pac-
MOJIOXKEHH 110 OAHY CTOPOHY TOPH3OHTA

cmoTpeHsl B § 59. B peaysnbraTe HaHeceHHs] acTpOHOMHYECKHX OHc-
CEKTPHC NOJYYAIOT TPH HOBBIE JIMHHM IOJOXKEHHS, cBOGOJHEIE OT CHC-
TeMAaTHYECKHX TOrpeiHocres.

Uro6sl BHOpaTh YrJbl, OGUCCEKTPHUCH KOTOPHIX CJedyeT NPOBECTH,
Yy KaxAOf BepIIMHEI TpPeyroJbHUKA YKAa3BIBAIOT CTPeJKaMU Halpas-
JeHHs1 Ha cBeTHja (cM. puc. 109). Ilpu sroM xaxkawii pas GepyT nBa
TaKHX CBETWJA, BHICOTHRIMH JIMHHSIMH KOTOPHIX of0pa3oBaHa JaHHadA
BepliuHa. DBuccekTpuch NPOBOAAT BHYTPH YIVIOB, 06pPa30BaHHEIX
cipeaxamu. Y3 pucyHka BHAHO, YTO eCJaW CBeTH/JA OTHOCHTEJbHO CYA-
Hz2 pacrnosiarajuch 110 BceMy TOPH30HTY (pasHOCTb 23UMYTOB MeXAY
napamMu 6auska kK 120°), To ofcepBoBaHHOe MecTo M, OKa3zmbBaercs
BHYTPH TpeyroJpHHKa norpeumHocteli. Ecan xe cBetnsna Haba0zalHCh
Hal OJHOM TOJIOBHHOM ropusonTta, T. €. B mpexmesax 180° (puc. 110),
To Touka M, OKaskiBaeTcs BHe TPeyroJbHUKA.

Ha npaxTuke TpeyronpHUK mnorpemmHocTefi ofpa3yeTcs Bcerpa
B pe3yJbTaTe COBMECTHOrO JAEHCTBHS CJay4YafHHIX H CHCTeMaTHUYeCKHX
norpewiHocTed W CYAOBOJAHTENb He 3HAeT, KAKHMH H3 9THX norperl-
HocTell OOYCJIOBJIEHO B OCHOBHOM ero nossJeHHe. [loaToMy pemenue
Bompoca 0 BHIGOpe OOcepBOBAHHOITO MecTa B YCJOBHSAX paboTH Ha
MOCTHKE OKa3bIBaeTCsi 3aTPYAHHTeJbHBIM. VckaioueHueM gBnsercd
cayuafl, xoraa cBetHaa Ajs HaGuiofeHHH GBiIM NOAOGpPaHBl PaBHOMED-
HO 1O BCEMYy TFOPHM30HTY W MX TNOMNApHLHIE PA3HOCTH a3WMYTOB DaBHH
win 6ausxu K 120°. Torna Toukm M; m My (cM. puc. 109) coBnapaior
HIH HaxolATcs OGJMH3KO OAHA OT JAPYrol W BHYTPH TPEYrOJbHHKA.
B aTHX ycioBHAX ofcepBoBaHHOE MecTo NpHHHMAaeTcs B Touke M, Ha
nepeceyeHuH GHCCEKTPHC TPEYroJbHHKa, UeM JOCTHraercs HCKJIoUe-
HHUEe CHCTEeMaTHUECKOH MOrpeilHOCTH M yMeHblIeHHe BJHSHHUA ciyuai-
#nx. ToyHocTh npuHATOrO 0GCEpBOBAHHOIO MecTa, T. €. OLEHKy MJOo-
LIafH pacCceHBaHHs, MOXHO IOJYYHTb NyTeM HNOCTPOCHHS Kpyra IO-
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rpeutHocTefl ¢ umeHTpoM B ofOcepBoBaHHOH Touke. Pammyc kpyra mo-
IpelIHocTedl NMpUHUMAaeTcst paBHBIM 1,3 myn NMpeanonaraeModl BeJUYH-
HEI CPETHEeR KBaAPaTUYeCKOH MOrpeIiHOCTH [ePeHOCOB:

M==x 1,3 L.

BeposiTHOCTL HaXOXAEHHs MeCTa CyJAHa B Ipejenax 3TOTO Kpyra
cocraBaseT okono 65%. Tak Kak NpH paclojoXKeEHU CBETHJ IO Bce-
MYy TOPH3OHTY 00cepBOBaHHOe MecTO ompejessieTcs HaHbosnee NPOCTO
K HajleXXHO, TO 3TUM TpeboBaHHEM H CJeqyeT pPYKOBOJACTBOBATbCA,
nox6upasi CBETHJAA [ OINpEeJeseHHs N0 TpeM JHHHAM IIOJOXKEeHMS.

B paccmarpuBaeMoM cnocofe, Kak M IpU ONpeJeJeHHH MecTa I0
IIBYM 3Be3iaM, MeJKHe M CpejHHe TNpOoMaxu He 0OHapyXHBawOTCA.
TTosTOoMYy 7151 KOHTPOAY HAZEIKHOCTH NOJyUeHHON 06CepBOBAaHHON TOU-
KM cJe[yeT NpUBJIEKATb JJs OLHOBDEMEHHOIO OINpeJeJeHHs MecTa
CcyJHa BTOpOro HabJamwpareds.

Ecau 110 MeTeopoJIOrHYeCKMM HJIH 1PYTHM YCJOBHSIM 0Kas3aJochb
HEBO3MOXKHBIM HAOMIOLATh CBETHJIA ¢ PA3HOCTBIO a3uMyTOB, O/H3KON
K 120°, u BHICOTH Tpex 3Be3j ObIIH H3MePEHBl HajJ OJHOH MOJOBUHOfM
TOpH30HTA, TO IPH aHaJh3e obcepBauuu TOukH M; u M, He coBmagyr
(cM. puc. 110). B atom ciayuae pekOMeHJyeTcs NPUHUMATL 3a obcep-
BOBaHHYIO TOUKy, KOTOpasi JI€XHT O/MKe K omacHocTH. Ecan cTopoHH
TPeyrojbHuKa MeHbute 3’, TO 00CEPBOBAHHOE MECTO CjeAyeT NPHHSATHL
BHYTPH HeEroO.

Cnoco6 onpejfeneHns1 Mecta Cy/[Ha IO OJHOBpeMeHHEHIM Habnwne-
HUSIM UYEeTHIpEX CBETUJ sBJsieTcst emle GoJiee TOUHBIM M Hale:KHEIM,
TaK Kak HDH €ro NPUMEHEHHH OKa3blBaeTCs BO3MOXKHEIM HE TOJbKO
HCKJIOUHTh BJHSHHE CHCTEMATHUECKWX IMOTpelIHOoCTeldl BHICOT, HO TaK-
XKe U OOHapyXkHuTb AONYyIeHHble B HAG/IOfEHHAX HJH BHUHCJAEHHAX
IPOMAaXH.

[IpeumyiiecTBo cnocoba mposiBAgeTCs, OJHAKO, IPH YCJIOBHH Iipa-
BHJLHOTO noASopa cBeTHa AJd HabmoAeHnu#. IS BO3MOXHOCTH HCK-
JIOYCHHS CHCTeMATHYECKHX MNOTpelIHocTe#l U O6HapyKeHHs1 IPOMaxoB
3Be3,1bl JOJKHBl NIOAOHPATbCS MO BCeMy TODHM30HTY, 4ToOBl Pa3HOCTh
a3HMYTOB MEXAY COCEIHHMH CcBeTHJaMH Oplia Gauskoit ¥ 90°
(puc. 111). BHICOTH «IPOTHBONOJOXKHBIX» 3B€3X NOJKHH OHITb IO
BO3MOXHOCTH O/IM3KUMH IO BeJUYHHE.

[TonGop 3Be3n aenaioT 3ab1aroBpeMeHHO NO 3Be3AHOMY ToGYycy.
[TonoGpaB 3Be3[H, CHUMAKOT U 3aMHCHIBAIOT WX NPUGAU3ATEbHHE
BBICOTE H a3UMyTH. OObekTOM HaG/IOAEHHS MOIYT GHIThL Takxke IUia-
HETH], KOTOpHE JO0JMXKHB HaHOCHTbCA Ha raolyc.

Ha6mroneHus, BbIYHC/ICHHS W NPOKJAAJKYy NPH ONPENEJeHHH IO ye-
TBIPEM CBETHJIAM BBHINOJHAIOT B OObIYHOM nopsake. s yMeHblueHHs
CJyYaHBIX MOTPEINHOCTeH DEKOMEHAYeTCsl H3MepsATb II0 TPH BHICOTH
KaXJI0ro CBeTHJia, 3aMeYasi MOMEHTH HO XPOHOMETPY HJIM Majay6HHM
vacaM. BrIcOTH NepBBIX TpeX 3Be3J HPHBOAAT OOGLIUHO K 3EHUTY YeT-
BepThIX HaluiojeHnd. CynoBoe BpeMs H OTCYUET Jara B 3TOM cjyyae

3aMUCHIBAIOT NPU U3MEPEHHH Cpelliedl MO MOPALKY BHICOTH uersepTofi
RBE3/IHI,
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B pesynbTare BBIUHCAEHHI MOJYYAIOT 3JEMEHThl YeThIpeX JHHHH
LOJIOXKEHHs, KOTOpble IPOKJAaABIBAIOT Ha KapTe uaum Oymare (6aan-
ke)

Ilox neficTBHeM cJIy4afHBIX H CHCTEMATHYECKHX HOTpEINHOCTel ye-
THPE JHHHH [OJOXKEHHs, KaK MNpaBHJO, He NepeceKaioTcs B OAHOH
Touke, 00pasys uersipexyeorbHUK nozpeuwitrocreil.

Ilpu mpeobGnagatolieM ALeHCTBHU CJaydafHBIX MOrpeLlHocTel Haunbo-
Jiee BEPOSITHO® MeCTO CyAHA NPHHHMAaeTCs B CEepelHHE YETHIPEXYroJb-
HHKA

Ecnin B mepeHocax cojepiKarTcs TOJbKO CHCTEMATHYECKHE MOTpell-
HCCTH, NpuYeM OJUHAKOBHle 10 BeJHYHHE M 3HAKYy, a CBETUJ]IA pac-
MOJIOZKEHBI 110 BCEMY TOPH30HTY, TO BCE JIMHHH MOJYYaIOT OLHFAKOBOES
CMellleHHe 10 OTHOWIeHMIO K JeHCTBHTENbHOMY MecTy cyaHa. Hampu-
mep, Ha pHc 112 Bce JHHHM cMelieHH OT TOUYKH M, MO HalpaBJeHHSM
K CBeTHJaM, B pe3yabTate uero U o0pasoBajcs YeTHIPEXYTOJbHUK
norpeirHocreii. OGcepBoBaHHOe MecTo cyAHa M,, cBOGOIHOE OT CHC-
TeMAaTHUYECKHX MHOrpemHocTell, IpHHUMAETCS B 3TOM CJayuae Ha mnepe-
CeueHUH JBYX ACTPOHOMUYECKMX GUCCEKTPHUC, NPOBEAEHHBIX MEXAY TO-
NapHO B3ATHIMU JUHHAMHE noaoxenufi Ilpu stoM B Kaxaoli nape 6epyT-
Csl JIUHHM, BHIYHCJEHHBIE [0 HAO/MIOJEHHUSIM CBETHJI, Pa3HOCTb a3UMYTOB
KOTOpHIX Oblia Oamzka k 180° u, ciaenoBaTesbHO, NMOYTH aPAJJeNb-
HBEIE APYT ApYTY.

[Ipn npaBuapHOM moAGOpe CBEeTHJ, KOTJa YETHIPEXYroJbHHK IO-
rpelrHocTell GJH30K K KBajApaTy, oOcepBOBaHHyW TOukKy M, Haxoasar
Lpollie, IPHHYUMAsl ee B NepeceYeHHH JIMHUH, COEAMHSIONHUX CepeIHHb:
[IPOTHBONOJNOXKHLIX CTOPOH B peasbHBIX YCHOBHSX CHCTeMaTHuUecKHe
H caydafiHBle TOrpelIHOCTH AeHCTBYIOT COBMECTHO TaK Kak Npu mpa-
BHJIBHOM I10J00pe CBETHJ HauboJiee BeposITHOE MeCTO CyAHa H TOoY-
ka M, mpakTHYecKH oOueHb OJH3KH, TO oOcepBoBaHHoe Mecto M,
IPUHHMAIOT B Touke My, mOJyUeHHOH MeTOAOM OHCCeKTpHC.

rﬂf, i
t 7 i

v
! J W
v/g Vi
Puc. 112. Haxoxnmenue o6cepBOBaHHO- Puc 113. Buspnenne mpomaxa npH on-
ro MecTa NpPH ONpejeJeHAH NO YeTH- pelleleHHH MO YETHpPEeM CBeTHJaM

peM cBeTHJIaM
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ToyHocTs BHIOPaHHOTO 06CEpPBO- m
34HHOTQ MeCTa CyIHa OLEeHHBaeTCs |
WIOAABI0 Kpyra morpemHocie,
pajHyc KOTPOTO NMpPH XOpOIIEeM IICA-
50pe CBETHJ NMPHHHMAETCS PaBlbIM
mpejnoJiaraeMoi BeJHUHHE CPesieH
KBaJIpaTHYECKOH IOIPELIHOCTH Ile-
peHocoB M= *my;. BepoaTHocTb
HAXOXKIEHHsI MeCTa CyAHAa B Ipeje-

Jax 3TOr0 Kpyra COCTaBJSIET OkQ-
J10 65%.

[Ipu ompenesneHun Mecra mno ue- z
TEIEM SBE31aM BOSMOIKHO nposene- . —
HHE aHaJiu3a MOJYYeHHOH obcepBa- I n v
LIHH Ha TpoMaxH B HaOJIOJEHUAX
WY BBIYHCJAEHHsX. Jlas sTOro y 0246 810/21%161820
KaxJ0H JIMHAM PacCcTaBJsIOT CTpe-

KH, COOTBETCTBYIOLLHE a3HMYTAM, pyc |14 [lpyrok cayua BHSBJIEHHA
T.€ HAupaBJEHHUAM HAa Te€ CBETHJ/IA, npoMaxa NPH ONpPeAeeHHH MO0 ueTHIpeM
110 HaOJIIOJeHHSIM KOTOPHIX JaHHbIE CBETHIAM

JIMHHH BBIUMCJeHH. Tax Kak BO BCex

nepeHocax NpPeAloJaralpTcsl OAMHAKOBLIE IO 3HAKY H BeJIMUHHE CHCTE-
MAaTHYECKHE MOTPEINHOCTH Apn, TO MO OTHOLIEHHIO K 06CePBOBAHHOMY
MeCTY BCe JIHHHH JOJIXKHBl OBITh CIBHHYTHl OJIHHAKOBO B HampaBJeHHU
K CB€THJIaM HJIH OT CBETHJL.

Ecan obnapyxuTcs, 4To OfHA Napa JHHHI CIABHHYT2a K CBETHJAM,
a apyrast OT CBETHJ, a Pa3Mephl YETHIPEXYIOJbHHKA IIPEBHIIAIOT BO3-
MOXHYIO Be/JMYHHY CJAy4YafHBIX norpewmHocreii (puc. 113), T0 B oZi-
HOH HJH HeCKOJIbKHX JIMHHSX BO3MOXKeH npoMmax. [IpusHakom mpomaxa
MOXKeT CJYXXHTb TaKxe uypesmepHas (B 4—5 pas) BHITAHYTOCTb ge-
ThipexyrosbHuka (puc. 114). Tlpu stom caexyer cumraTbh, YTO 1pO-
vaxu OoJjiee BepOSITHB B TeX JIMHHAX, KOTOphEie 0Gpa3yioT KOPOTKHE
CTOPOHBI YeTHIPEXYroJibHHKA. '

B canyuae ofHapy:KeHHMs IIPOMAXOB HeOOXOIHMO ITPOU3BECTH INPO-
BepKy BBIUHC/IeHHI AHa/JH3 Ha NpPOMaxH ueJecoo6paseH, ecau pas-
MEePLl MEHblIEHi CTODOHB YeTHIPEXYTOJbHHKA TNpeBHmalT 2—3'.
B meHpmeM no pa3MepaM uYeTHIPEXYroJbHHKE, NO-BHAHMOMY, AeHCT-
BOBAJIH TOJBKO CJyYaiHbIE NOTPELIHOCTH

[TpuMep, HITIOCTPUPYIOLIHI NOPAJOK BHLIUHCAEHHH ¥ NPOKAALKH

I'DH ONpeJeseHHH MeCTa IO OJHOBPEMEHHHM HaGJIIOJEHHSIM TpeX cBe-
THJI, npuBeneH B § 66.




Fnasa 17

OnpepgeneHue mecta cyfiHa fiHeM no Conuuy

§ 62. O6ocHoBaHMe MeTofla onpefenerlHs Mecra cyaHa
no pa3sHoBpeMeHHbiM Habniogenusm Connua

Jast nonyuenust o6cepBOBAHHOrO Mecta cyAH2a HeOGXOAMMO Ha-

HECTH Ha KapTy He MeHee NBYX JHHHE moJoxends. OIHAaKo B CBeT-
Jioe BpeMsi CYTOK LITypMaH ualle BCEro HUMeeT BO3MOXHOCTL HabJio-
AaTb OJHOBPEMEHHO TOJMbKO OAHO cBeTHNO — Connue. Ilo 3To#t npH-
YHHEe [ NOJyueHHs OOCepBalUMM NPUXOJUTCH NOJb30BATHCS METO-
REOM €ro pasHOBpeMEHHBIX HabaoAeHHi. IIpOMeKyTOK BpeMeHH Mex-
LYy ABYMSl HaOJNIORCHHSMH ONDEReseTCsi HeOGXOAUMOCTbIO H3MeHeHH:!
asuMyTa cBetHsaa Ha 40—60°. Ilpm pasiiMyHBIX YCJIOBHSX 3TOT MpoO-
MEXYTOK COCTaBJAAET OT HECKOJbKHX MHHYT 10 Tpex-yerhipex ua-
COB.
Hro6bl 060CHOBaTH MeTOJ MNOJYYeHHs OGCEPBOBAHHOIO MecTa IO
pasHoBpeMeHHbIM HaluofenuaMm CoaHma, paccMorpum puc. 115,
[TpeanoyoxuM, YTO B MOMEHT IEPBHIX HAGMIOAEHUI CUHCIMMOE MECTO
CyAHa HaxoAaujoch B Touke M. Ero ob6cepBoBaHHOE MECTO B 3TOT XKe
MOMEHT AOJXKHO PacloJjaraTbCsi Ha JHHUH ToJoxeHnus [—I, sieMeH-
TH KOTOPO#t A¢; 1 AAy OBblIM NOJYYEHB! M0 KOOPAMHATAM M. Uepes
HEKOTOpOe BpeMsi, COBEPUIHB IiaBaHue S, Ha CyJHE NPOBEJH BTOPHIC
rabarogenusa CoJiHIA # NONYYHAH JHHHIO nonoxenus [I—I1f. Die-
MEHTBl 3TOH JIMHHMH Acy M Ahy ObUIH DacCUHTaHBl 10 KOODAHHATAM
BTOPOH CYACAHUMON TOUKH Mo MOXKHO yTBepxkaaTh, 4TO B MOMEHT BTO-
phix Hab/0neHH 06cepBOBANHOE MECTO CYJHA PacHojaarasloch B OJ-
HOIf M3 TOYeK JHHHHU [[—]],

Ilpeanonoxkum Tenepn, 4To NPH MIaBaHHH CyAHA B NMPOMEKYTKE
BPEMEHU MeXJy ABYyMsl HAOMIONEeHHSIMH He OBLIO AONYHIEHO HHKAKHX
omnGox cuucienus. Ilepenecem nunuo0 nonoxenust /—I mo Hampas-
JEHHIO NYTH CyJHA Ha BeJHYUHY nAdBanusg S. QUeBHIHO, YTO B MO-
MEHT BTOPBIX Ha0/I0fleHHH 06CepBOBAHHOE MECTO NPH YCJIOBHH TOHY-
HOro CYMC/ICHHS [OJKHO HAXOAMTBCA TAe-TO HA 3TOH TepeHeceHHOH
aunad I'—I’. Ho Tak KaK B 3TOT Xe MOMEHT CYAHO HAaXOLUTCA Ha
JEHRH nonoxenus II—II, to touxka M, Ha nepeceuenun auaui I'—I’
u JI—II u sButcst ero o6cepBoBaHHEIM (haKTHUECKH CHHCJHMO-06cep-
BOBAHHBIM) MECTOM.

[leperoc suHuM nosoxeHus [—I/ MOMKHO NPOM3BOAHTH OT JIOGOR
IPOM3BOJILHOH B3ATON Ha Hell ToukH. Hampumep, xak nmoxasaHo Ha
puc. 115, touka K, cMeumiena mo nyTd ¥ miaBaHuio B Touky K, ye-
pes KOTOpyi0 W npoBeieHa JuHHs I’—[', mapamienpHas auund [—IF,
Tak xax orpesku MK\ u MK, paBun u mapamienbHb, TO TO4-
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Ky Ki° MOXHO TOJYYHTb, NPOJIOXKHB 3JEeMEHTH INepBOi JHHHH Ag
H Ah, BHenocpeACTBEHHO H3 BTOPOTrO cuHCJuMOro mecra Mea. 10 06-
CTOSITE/ILETBO TO3BOJSiET IIPOM3BOJAHMTb IPOKJAAKy OGeHX pasHOBpe-
MEHHBIX JHHHH IOJIOXKEHHS] H3 OAHON CUMCIMMOM TOUKH Mg, M moay-
yaTh 06cepBOBaHHOE MeCTO, He jejas NPOKJAaAKH JUHHH [—I H3 mep-
BOH CUMCJIHMOH TOUYKH.

B peajbHHX YCJOBHSX Ha TOYHOCTb IepeHECeHHOH NEePBOM JHHHUH
nonoxenusi I’-—I’ 6yayT OKa3bBaThb BJHAHHE He TOJBKO chyuaiinbie
M CHCTeMaTHYecKHe NOIPEIIHOCTH B nepeHoce AhA;, HO Takke H ToO-
TPEeLIHOCTH B CYHCJIEHHH 3a BpeMsi MeXJy HaOuwoJeHusIMH. B pe3yib-
TaTe HENpaBHJIbLHOIO HaHeceHHs1 JHHMHM [’—I’' ponosnuTenbHHE IIO-
[PEMIHOCTH BO3HHKHYT H B TNOJYYeHHOM oOcepBOBaHHOM MecTe M.

PaccmoTpuM, oT yero OyaeT 3aBHCETb BJHSHHE [NOrpELIHOCTER
CUHCJEHHSI Ha TOYHOCTb CUHCIHMO-0GcepBOBaHHOrO Mecta. [lorperuHo-
CTH B JIMHHSX IIOJIOXKEHHs, BhHI3BAHHHIE IOTPEWIHOCTAMH B H3MEPEHHH
U BBIYHCJIEHHH BEICOT, B JaHHOM CJyyae BO BHHMaHHe NPHHHMATh He
OyneM.

Ha puc. 116 nokasann mnepBas M, u Bropas Mgy cuncjiHMBbIe
TOYKH cyiHa. M3 Touek Mg, nmpousBejleHa NPOKJAafKa JHHHH IOJO-
xenust [—I u II-—II, nonyueHHHx pasHoBpeMeHHo. Ecin B nyTH
CylHa H ero IJaBaHUH S 3a BpeMsi MexIy HaGJIONeHUSIMH He BO3-
HHKaJIO INOTPEIUHOCTH, TO HOJOMEeHHe TOYKH Mcy GBLIO ONpefeseHo
NpaBHJBHO M TOJy4YeHHast B nepecedeHuu jauuuif I—/ u II—II rou-
Ka M, cooTBeTcTByeT AeHCTBHTEJILHOMY OOCEPBOBAHHOMY MECTY CYA-
Ha. OfHako Ha INpaKTHKe BCJEJCTBHE NOrpeilHOCTell B NYTH H nJja-
BAHHH BTOpPOE CYHCJIHMOE MeCTO OKa3BIBaeTcs OOBIYHO HaHECEHHBIM
HeNpaBHJIbHO. B 3aBHCHMOCTH OT BeJMYMHB H 3HAKOB IOrpelIHOCTed
B 3JeMeHTax CYHCJIEHHs BTOpas CYHCAHMAasi TOYKA MOXKET OKa3aThCd
B npeiejax OKPYKHOCTH BEPOSTHOTO MecTa CyjHa C ieHTpOM B TOU-
Ke Mg, Pajguyc OXpy»KHOCTH, KaK H3BECTHO M3 HaBWrallui, ompege-
Jasierca mo dopmyse

p=— VEmPF (mar 78)
M,
O,
SI \G

Puc. 115. Tlonyuenue o6cepBOBAHHOTO
Mecta TpH pasHOBpeMeHHHX Habuwae-
nuax ConHua

Puc. 116 OQOuwuikw 1+ 05 ¢,,BOBAHHOM
MeCTe H3 33 OWHJIKA CYHCACHHS
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pel 3axoZom cBeTHsaa. TeM caMBIM YHAacTCs COKPATHTb NIPOMEXYTOK
BPEMEHH MexAy HalJI0AeHHSIMH H YMEHBHIHTb OIMHOKH CUHCJIEHHS.

B manmlx nmiHpoTax yka3aHHasi HepaBHOMEPHOCTb H3MEHEHMs asu-
Myta CoaHua ocoGeHHO 3aMeTHA, 4TO Tpe(yer BHINOAHEHHs o6OUX HA-
O/110JleHHH KaK MOXHO OJIHKe K MOMEHTY KyJbMHHAIHH.

J1s1 yMeHbIIEHHUs] NOrpeIiHOCTeH CUHCAeHHs NPH TUIaBaHHH B Cpel-
HHX H OCOOEHHO MaJiblX LIHPOTaX PEeKOMeHJyeTcsl AeNaThb pacuer HaH-
BoirofHelmero BpeMeHH BBHIXOJa Ha HepBhHle H BTODHE HaGJI0AeHHS.
ITpu atom MoxHO Hcnonb3oBaTbh Tabauusl BAC-58, pyKoBoACTBYsCs,
B 3aBHCHMOCTH OT O6CTOATEJILCTB, CJAeAyIoileil METOIHKOMH.

Ecau cynoBoJMTeN L He CBf3aH HEOOXOAHMOCTBLIO TOJYYHTH obcep-
BOBAHHOE MECTO B KaKOH-TO ONpeJAeJIEHHBIH MOMEHT, TO NepBbie U BTO-
pHie HalJIOLeHHMS BBHIMOAHO INPOH3BOJAUTH 3a OJHHAKOBOE BpEMS JO
¥ nocse KyaomHHanuu Cousnna. B atoM cayyae wuHTEpBan Mexay
HaOMIOAeHHSIMH OKasblBaeTcs HaMMeHbIIMM. MeToawka pacuera Bpe-
MeHH BbIXOZa Ha MNepBble W BTOpble HabawjeHHs 1o Tabaunam
BAC — 58 nonsaTtHa u3 npumepa.

Mpumep 79. 3 centsabps 1981 r., AtnantThueckui okead. [1pu6nu3nTeNBLHBIE KOOPD-
JHMHATH HA NOJIAEHb Q¢ ~41° N u A~ 16° W,

OnpesennTs BpeMsi BHIXOJA HA NEPBble M BTOPHE HAGMIOAEHHS MO CYAOBHM Ya-
caM. Kenaemasi pasnocts asuMytoB Coanna 40° (mo 20° 20 W mociae KyJabMHHALHH).

Pewenue 1. C nomomnio MAE paccuutsipaeM T pepxHell KysabMusauud Cosnna
# BHGHpaeM ero mpuOJHIKeHHOE CKJIOHEHHe:

3/IK Ty, | 11959"
+
Ay | 104

31X Trp| 13%03" 3y ~7,5°N

Ny | 1

3/IX Ty, | 12%3"

2 Boiins B ocHoBHbie Tabmuubni BAC—58 mo ¢ u 6® (onHOBpeMeHHEE), He-

O6GXORUM MECTHEIH 9acOBOH YroJ, COOTBETCTBYIOWIMA asHMyTy, OanxkaiumeMmy K
160° NE, Tak Kak B MoMeHT KyabmuHalnun A() =180° u 180°—20°=160°,

t,@ =11° um .0%4",
3 OmpepneasieM BpeMsi BHIXOJa Ha NepBHe HAGIIONEHUS:

Topq— £ = 12703" — 0%44™ = 11719" ,

Ke)

4 OmnpenensieM BpeMs BEIXO/a Ha BTOpble Ha6MOACHHA
Ty + b = 12908% 4 0%44¥ — 12%47% ,

ITpoMeXKyTOK BpeMeHH MeXAy HaGJIofeHusiMH cocTaBuT 017284,

Ha npakruke Bropbie HaGJ/IIOJE€HHs YacTO NPOBOAAT B kako#-inbo 3apanee BH-
GpaHHEII MOMEHT BpeMeHH B 3TOM cJaydYae pacueT BpeMEHH BbIXOJ1a Ha MepBHe
HabaoNeHns Takxe AENAIOT OT MOMEHTA KYyJIbMHHAIHH.
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HNpuyep 80. 18 anpens 1981 r, Arsanruueckuit okead. [Ipeanonaras onpeseauTb
MECTO CyAHa npHOGaM3HTeNbHO K 11T mo cyloBOMY BpPEeMEHH, PacCYHTaTh BpeMs Bhi-
X0Aa Ha nepBuie HabmopneHuss OpueHTHPOBOUHAs pasHocTh asumyTtoB 40°. Ha mnoa-
AeHb (pczm\" S; Ac A 38,5° W.

Pewenue

1871V Ty 11459"
+

Ay | 23¢
BAV Ty | 147 4 a10,9°N
T My | 3

18/1V Ty | 11433

ITo Tabanuam BAC—58 naxonuM, uro 3a 30 Mux (th? =17,5°) po KyAbMuHALHY,
T. e, oKouo 11%, A® = 166° SE. Ilepsuie wHabaiofeHus HpoBOAMM Tnipu A o=

=126° (166°~—40°), uto COOTBeTCTByET tc?d——-SQ" naH 2%36%, Takum o6pasom, mep-

Bble HAOJIOACHHS CJeAyeT NMPOH3BECTH B MpuOAM3HTEJBHO B T¢=11933"—(02736M==
=08157"

Eciu 1o MereopoJOrHUeCKHM YCJIOBHAM HJAH APYTUM  [pUYMHAM
BpeMsl BBIXO/la Ha IiepBhle HabJIOJCHHS 3apaHee He DPAaCCYUTHIBAJNOCh
¥ mepBble HaGJIOJEHMs YAaJOChb NPOBECTH B KaKOH-TO YNOGHHIH A
3TOr0 MOMEHT, TO BPeMsi BBIXOJa Ha BTOpHE HalJoNeHUs Hauboaee
NPOCTO MOXKHO OIpEeJe.qUTh, €c/in HalJalaTh 3a H3MEHEHHEeM as3nuMy-
ta CoJIHLA 1O KOMMacy.

§ 64. MpakrMueckoe BLINONHEHHE ONpEAENneHHs MecTa
flo pasHoBpemeHHbIM Habmogeuuam ConHua

[Ipn oupenejseHMn Mecra CyQHA 10 Pa3sHOBPEMEHHHIM Habamone-
HusiM CoJlHU@ MOXKHO DYKOBOICTBOBATLCS CJAELYIOMIMM HOPSIKOM pa-
60oTH .

lodzoroera x nabawdenusm. 1. 3a6iaroBpeMeHHO PACCUHTATH
BpeMsl BHIXOAA Ha TepBble W BTOPbie HAOMIOJCHHSA, YTO OCOGEHHO He-
006X0A¥MO NIPH NJABAaHHK B MaJBIX ¥ CPEANNY IIHPOTAX

2. Ilepea BBHIXOJOM Ha HepBHE HAGWOAEHHT MOATOTOBUTb CEKCTaH
K uamepenusiv BbicoT CoJHIA, NPOBEPUTb IMEPINEHIUKYJ/SPHOCTb 3ep-
KaJ K IJIOCKOCTH JuM6Ga.

3. Onpepenuth monpasKky HHAekca cekcraHa no COJHIY, NpHMe-
HSI5i KOHTPOJib

4. Ecnu BO3MOXKHO, M3MEPHTb HaKJI0HEHHE BHAMMOTO TOPH3OHTA
HAKJOHOMEpOM.

5. IpriBecTH MONMPaBKy XPOHOMETPA K MOMEHTY Hab.wonen#s Eciu
HEeOGX0ANMO, MPOHM3BECTH CJIHUYEHUE NaAyOGHEIX HacoB € XPOHOMET-
pom

Habawdenuq. 1. Vamepurs Tpu— st BricoT CoJHuA, 32Meuas
NpH KaXAOM HM3MEPEHHH MOMEHTH IO XPOHOMETPY MHJIH Na yGHBIM
qacam.
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Pe:

Tapep | 06932115¢ ocep | 46°43,27
uxp -+ 8 42 i 45 b 0,8
T 06"40¥57° 4 |— 6.3
t® 269°54,7" (+1,2) By | 46°35,1°
At 10 13,6 ARy |+ 15,1
Aot 0,8 “"Ahyg + 0,1
£ 989°09, 1/ h 46°51,3"
+ .
A 59 24,5 ke | 46 49,3
9 | 339°33,6' W s |4 2,00
tup 20 %6 ,4E
S 08°40,0’ N(—0,9)
A% — 0,6
3 08°39,4' N

Pacuer Ac u Ac na DKBM «Djekrponnka-18A» [cM. § 49, dopmyam (63), (64)}-
Ilepesoa MuHYT B LOJH Tpazyca:

47 [+] 60 [=] (0,783)

£ 1264 [=] 60 [=] (0,44)
6:394 [+] 60 [=] (0,657)
Pacuer Ha QKBM «3uexrponuka-18A» (s KOHTPOJS J1aHBl MNPOMEXKYTOUHHE

pe3y/bTaTil 1O 3TanaM pelleHHs )
1. 29,783 [F] [tg] [F] [3AI] (0,572311)

2.
. 8657 [F] [tg] [/—/] [F] [I1--] [FI [MI] [F] [SAH] (—0,688530)

ook

10. {F] [ARC] [cos] (46,82249) [—] 46

- 8,657 [F) [cos] [=] [F] [I/m] [=][F

9044 [{F] [cos] [X] [/—/] (F] [MI] [=] [F] [3AIl] (—0,5362777)
99,783 [F] [cos] [X] [F] [MI] [=] [F] (3AM] (—0,5975847)

. 20,44 [F] [sin] [=] [F] [MIT] [=] (—0,5843958)
. [F] [ARC] [tg] (—3030184) [+] 180 [=] (149,69816~ 149,7° SE)

(F] [sin] [F] [3AI] (0,504555)
] [3Ar1] (1,9593641)
20,44 [F] [sin] [X] [F] [MI] [==](0,68426
[=] (082249) [X] 60 [=]( 49,3)

Orger: he=46°49,3"; A.=149,7° SE.
2. Pacuer BTOpPBIX CYHCAWMBIX KOOpAuHAT: S=pon=69,4—10,7=>58,7 wmuuu;

UK = 259°,
9, | 29°47,0/'S  OTW=57,6'x W 1, | 50°%4,5'E
PUI 11,2€S  PL=66,5k W PIL | 1065«k:W
9, | 29°58,2S he, \ 58°18,0" E
Pep 29,9° S
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3. O6paboTka BTOpLIX HabJioAeHHIi:

3IVIIL T, | 13%29"
Nog | 4
31/VHI T.p | 09%20™
Txpcp 09720M47¢ OC¢p 46°27,0’
Uyp + 842 i+s — 0,4
Trp 09"29™09¢ d — 6,4
t® 314°55,3' (+ 1,2")
At 7 16,8 hz? 46°20,2'
Aot 0,6 Ahg + 15,1
Ahyy + 0,1
t 320°12,7' h 46°35,4
+
AE 58 18,0 ke 46°40,0’
9 20°30,7" W Ak — 4,6
tp 20 30,7W
@ 08°37,3' N (—0,9')
Ad — 0,4
% 08°35,9' N
Pacuet fic u Ac Ha DKBM «JsekTponnka-18As.
Ilepeson MuHYT B joJi rpanyca:
®c : 58,2 [+] 60 [=] (0,97)
£,:30,7 [=] 60 [=] (0,512)
6:369 [+] 60 [=] (0.615)
Pacuer no yranam.
1. 2097 (F] [lg] [F] [3A[1] (0,576652)
2 20512 [F] {cos [><] \/—/1 [F} (U] [=] [F] [3AI] (—0,5400916)
3 8615 [F] [tg] [/—/] [F] [lH—] [F] [MIT1] [F] [3AI] (—0,6915946)
4 2997 |} [cos) [x] [F] [10O) [==]} [F] [3AIl] (—0,5991194)
5 20,512 [F] [sin] [—| [F] (HI] [=] (—0.5848633)
6 [F] JARC] [tg] (—30.3218) [+] 180 [=] (149,6782~ 149,7° SW)
7 [F] [sin] [F] [3AIT] (0,504857)
& 8615 [F] [cos] [-+] [F] [HIT} [=1 [F1 [3AI] (1,95841)
9 (0,6862327)

20,512 |F] Ssm] [x] [F] [MN] [=
(0. [F] {ARC] [cos] (4666/36 [—
Orser: ho = 46°40,0; Ac=149,7°

] l [=1] (0,66736) [x] 60 [=] 40,0

BrimosinsgeM npokjagky ¢ HMCHOJb30BaHHEM YIrJOBOro MacmTaba
(puc. 119). B pesysprate unpoxjagku nosydaem PllI=1,4" x N;

PO=177 x E.
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%e, 29°38,2" S
Pl 1 4xS
) 29059,6' S
C=102°—-6,7"
R, 58°18,0" E
PI 7,7x E
ro 58°95,7

T,=13%29%; on=
=69,4 munn

[TpuauMas Aas ycnosuil Ha-
6mogedutt Mam= +0,8 U Mam=
==+0,5, nocTpouau cpeaHuit
KBa/paTHYECKHUI 2JJIHIC HOrpell-

¢ 1235 % 5 678  yocreir. CuCTEMATHUECKYIO TiO-
CPEUIHOCTh He VYMTBIBAJIH, TakK
Puc. 119. Ilpumep Ha ompejgenelne Me- P y 6
CTa MO PASHOBPEMEHHHIM HabMiOfeHHAM Kok HaKJOHEHUE TOPU30OHTA OLIN0
Coanna H3MeDPEHO HAaKJIOHOMEPOM.

§ 65. Mcnonb3oBauHe OAHON BLICOTHOM NMHMM MOMNOMEHMUS

Ucnonn3opaHne 0HOH JUHMM TOJOKEHHS JAJAfl yTOYHEHHs cuucJe-
HUsi ¥ CYXKAeHHs o 0€30MacHOCTH ABMIKEHUs cyAHa. EciH N0 Kakum-
Jaub0 MpUYHHAM YAaJ0Ch HOJYYHTL TOJBKO OJHY BHICOTHYIO JIHHHIY
TIOJIOXKEHHS], TO OHa MOXKeT ObIThb HCTIOb30BAHA [Js1 yTOUHEHWS CBO-
€ro CUUCIHMOTO MecTa.

B obmem cayuae (puc. 120,a), xorza cyucia¥mMoe MeCTO BbI3hBa-
eT GoJibllie COMHEHHS H HeT yBePEHHOCTH B MpaBHJbHOH paboTe KOM-

a

Puc 120 VYTouneHne CUHCIUMOro MeCTa CyAiHa:
6 — npu BepOATHOH oOuIHGKE B
Kypce; 8 — NpPH BeposiTHOH OIUHGKE B I/aBaHUH

a— NpH MOJNydYeHKM OXZHON JUHHH NONOKeHHA (0GUIHH cayuait),



Puc. 121. KoHTposib cuHc/eHHS TIpH Puc. 122. Kontposap cunciieHus MIpH
NpUGIHKEHHN K ONaCHOCTH CJIeOBAHHH BJOJb ONACHOCTH

maca ¥ Jara, CYHMCJEHHe CJeAyeT NePeHeCTH B ONDEeAeNsOHIyIo TOou-
xy K.

Ecnn HerT yBepeHHOCTH B NpaBHABHON pafoTe KoMmIlaca WJH BO3-
MoxeH OGOKOBO# CHOC CyJAHa, a Jjar paboTaeT JAOCTATOYHO HaJeKHO,
TO LeJ1ecoo0pa3Ho NPHHATb YTOUHEHHOe CUHC/IMMOe MeCTo He B TOd-
ke K, a B nepecedeHMM JIHHHH IIOJIOXKEHMS C INEPICHAMHKYJSPOM,
BOCCTAHOBJICHHBIM B CUMCAHUMOR TOYKe Yy JHHAM HyTH Cy/JAH4
(puc. 120,6).

Ecnim G0KOBOH cHOC CyZHA He IpeipnoJaraercs, HO HeT yBepeH-
HOCTH B NpaBUJbHOH paboTe Jara, TO YTOYHEHHOE CUHCJIHMMOE MECTO
uejecoofpasHee MPHHATh B Ie€PeceYeHHH JHHHH NOJOXKEHHS C JIHHH-
eit nytu cyaHa (puc. 120, 8).

B HekoTOpBIX cJayuyasx OJHA JIMHHA T0JIOKEHHs MOXKET CJIYXKHTb
JIOCTATOYHO HajeKHBIM KOHTPOJEM IpH CY:AeHHH O $e30MacHOCTH
IyTH CYAHA.

Hanpumep (puc. 121), ecam xypc cydHa pacnoJgaraeTcs B Ha-
NIpaBJAeHWH K ONAacCHOCTH, TO JHHHS TOJOXKEHHS, NOJY4YeHHAsd @O CBe-
THJIY, HAXO(IEeMyCsl IO HOCY HJM KOPMe CyIHa, MOXKeT ykKasaTbk pac-
CTOSIHHE 0 TOYKH MOBOPOTA.

Ecau Kypc cyaHa pacnosaraercs BAOJAbL ONACHOCTEH, TO cJjeayeT
nolobpate A5 HaGMWOACHUH CBETHJIO, PAacloJOXKeHHoe OJH3KO K Tpa-
Bep3y cyana (puc.122). Torpa gauHHa noJoxeHHss OyjaeT NpuHOJIH3H-
Te€JAbHO NapaJjfesbHOH JMHHH NYyTH W yKa)eT paccTOsHHe OT omac-
HOCTH.

B orkpblToM MOpe ojiHA JIMHHS NOJOMKEHHS MOXKeT MOMOYb COCTa-
BHTb CyxK/1eHHe O BeJHYHHe morpemHoctell B cuncjeHun. Ecan CounHue
HaGaoaa0ch 10 HOCY HJH 110 KOPME, To neperoc Ah=h — h, mokaxer
CHOoc cyjHa no Kypey. Ecau xe CosHue Ha6/104aJ0ch 1O TpaBepsy,
TO HanpaBJ/ieHHe ¥ BeJHUMHA TNepeHoca YKaXKyT CTOPOHY H BeJHUHHy
60K0BOrO CcHOCA CyIHA.
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Bo Bcex 3TéxX cayyasix Kaxk HpH
YTOYHEHUH CUUCJIMMOrO MeCTa, Tak
H IpH CYXKAEHHH o ©e30macHOCTH
JIBHXKEHHS CylHA HeOOXOAHMO IOM-
HHTb, UTO JAeHCTBHUTEJbHOE MECTG
CyldHa pacnoJjaraetcs He Ha CamoHi
BBICOTHOH JIMHHH, & B IIpejieslax He-
KOTOPOH MOJIOCH MOJOXKEHHS, LIH-
PHHA KOTODPOH ONpejessieTcsl BeJjH-
YYHOH cJay4alHBIX IOTrpelIHOCTe R
Habmonenn#, Ecan B Haba0AeHUAX
BO3MOKHA W CHCTeMaTHUYecKas Mo-
IPeIHOCTh, TO [0JI0CA MOJIOKEHHA
6yJeT JOTOJHHTENLHO CABHHYTA H3
ee BeJHUHHY.

Onpepenenne mecta CcyAHa no
Boicote CosHua U paauonenesnry,
[Ipu nnaBaHuH B OTHOCHTEJLHOH
671130CTH K 6epery BLICOTHAS JUHUA
Puc. 123. Onpeflenerne Mecta Mo Ju-  MOJET KOMOWHHDOBATbCA C HABHIas

HHH TIOJIOXKeHHUS H PajHONeJieHry LUHOHHOH JHHHEH MOJOMKEHHS, Ha-

npLMep C BH3YAJbHBIM MEJEHTOM

oTra/JeHHoro OeperoBoro IpeJMeTa MJH, 4Yalle, paAHONEJEHIOM,

K atomy cnoco6y caeayeT npuberath B TexX CAydyadX, KOrja B AaHHBIX

YCJIOBHAX MECTO CYAHA HeJb3sl MOJY4YHTb OoJiee NMPOCTBIMH HaBHranH-
OHHBIMH METOJaMH.

Insi o6pasoBaHHs XOpOUIEro yrja B IepeceueHHH acTPOHOMHUE-
CKOH W HaBUTALHOHHON JIMHHI NOJOXKEHHS HeoOXOJUMO, YTOOH CBe-
THJIO PAacCHoJiarajioch MO HampaBJeHWi0 Ha OeperoBoil OODBEKT HIH
B NPOTHBOIIOJOQXKHOM OT HEro HaupaejaeHuu (puc. 123).

[TocaenoBaTtensHOCTh HaOJMIOAEHHI OGBIYHO YCTAHABJHBAETCH B 3a-
BHCHUMOCTH OT KOHKDETHOH OOGCTaHOBKH MyaBaHHsA (paclHUcaHHA pa-
60THl pPaAUOMASKOB U T. 1.).

Ecan nepBoil u3MepsiloT BBHICOTY CBeTHJA, TO CYyJOBOe BpeMsA A4
CHAITHA C KapThl @¢ M Ag 3aMeuaioT NPH B3ATHH pajaHollenedra. Bei-
COTY CBETHJIa B 3TOM CJyuYae TMPHUBOAAT K 3eHHUTY BTOPLIX HaOJI0AeHHH
¢ nomouipio Ta6a. 16 MT — 75 uam rpaduyecky.

Ec1H nepBEIM H3MepsIOT pafHONEJNEHT, TO CYHCJAHMBIe KOOpAHHATH
CHUMAaIOT Ha CYAOBOe BpeMs H3MepeHHs BBICOTHI CBETHJA, a JHHHIO
pajfnoNeseHra NpHBOJAAT rpauuecky K MeCTy BTOPDHIX HabJiofeHHi.
Hdnas atoro JHHHIO NejieHra CABUTAIOT MO KYpPCYy CYZAHA Ha BeJHYHHY

NJaBaHust 3a BpeMs MeXJy HalJI0JeHHAMH S=-—6(—)— AT (cwm.

puc. 123).

Ilpu nsiaBaHUK B BBICOKHX ILIHPOTAax cJaeAyeT YYHTHIBATb OPTOAPO-
MHYeCKYI0 MONpPaBKy NPH MPOKJajKe Kak paAMolNeJeHra, Tak H BH3Y-
ANbHOTO TeJICHI'a OTAAJIeHHOTO MpeaMera.
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MeTopabl yckopeHHoN o6paboTku
acTPOHOMMUECKHX HabnioaeHuH

§ 66. NMprmeHeHne meToda NepemMeUIEHHOro MecCTa

Jas1 onpejesieHusl MecTa CyAHa METOZOM BHICOTHBIX JIHHHA MOJIO-
JKeHHUA CYAOBOJHTEJI0 B 3aBUCUMOCTU OT YHCJA NOJYUYEHHLIX JIMHHU He-
o6xonumMo 3atpatute 35—60 Mun. Ilpu cJI0XKHOH HaBUralHOHHOH 06-
CTaHOBKE BAXTEHHBI WITYPMaH HE PACIOJaraeT TaKHM BpEMeHeM, ero
BHHMaHHe, HeoOXoauMoe AJsl Oe30ILHOOUHBIX BBIYUCJ/EeHHH, 6yreT OT-
BJICYCHO BLINOJHEHHEM JAPYTHX IUITypMaHcKHX obsizanHocTel. Kpome
TOrO, NPH COBPEMEHHBIX CKOPOCTSIX CYAOB TMOJyueHHass oGcepBaius
okaseiBaeTcss B 10—20 mMuasx nosaau (pakTHYeCKOro Mecra CyLHa, 4TO
pe3KO CHHKAeT ee HEHHOCTb. DTH OGCTOSATEIbCTBA BBI3BAJH HeOOXOAH-
MOCTb B pa3paboTke TakuX METOAOB OpraHu3ailuud HaGJIOZeHHH M Bbl-
4UC/IEHHH, KOTOpLIe NO3BOJISIOT 3HAUUTEILHO COKPATHTL BPeMs, Heol-
X0AUMOE Ha MoJayyeHne ofcepBalliy MOCJEe 3aBepLUeHHsS] HAGMIOLeHHH
ceernst. Hapsay ¢ mpuMeHeHHeM 3J/IeKTPOHHBIX BBHIUHCJIUTEJLHBIX Ma-
WIHH K TaKUM MeTOZaM OTHOCATCs NepeMellleHHe CUHCJIHMOTO MecTa U
fpueM IpeABLIYHCJCHHS 3JCMEHTOB JIMHHH IIOJNIOXEHHS, PaCCMOTpPEH-
HBIH B cJeyIoleM naparpadge.

B0O3MOXHOCTL NpUMeHeHHsi METOAA NepeMelleHHOTO MecTa OCHOBEI-
BaeTcd HA TOM, YTO MOJIOXKEeHHE BLICOTHOH JIMHHH, HAHECEHHOH 1O MeTo-
ay Cenrt-HMepa, He 3aBHCHT OT BHIGOpa CcUHCAHMOH Touku (cM.§ 55).
DruM HOAB3YKCTCs NpH pacuere he B A no tabauuam BAC—58, npu-
HUMas AJs Kaxaoil JHHHY B KAaueCTBE PacueTHOH TOYKM BMECTO CUHC-
JHMBIX KOODAHHAT CYAHA KOOpAMHATHI TaK HAa3LIBaeMOro NepeMelleH-
Horo Mecta ([IM), T. e. gum # Anm. Ilpu atoM @nm Oepertcs pasHoil
Tab/MyHON IIMpOTe, T. €. CUHC/JAHMON, OKPYIVIEHHOH 10 UeJoro rpamy-
ca, a Agm noabupaercd Tax, yToObl NOJYYHTh TAOJNHUUHBIA MeCTHHIH ga-
COBOH YroJ1, TaKxkKe COCTaBJAAOIINA 1leJ0e YHCAO rpaiyCcoB.

[Tonyuenue rTabanuHOro fy CBeTHJ OOLIYHO NPOHM3BOAAT IIYyTEM J0O-
GaBseHMss K BLIYHMCJ/IGHHOMY IO OOBIYHON cXeMe MeCTHOMY YacOBOMY
yrily HeKoTopo#i passoctu goaror AA. Ilpu stom Oeperca Ahrg, ecau
HYXHO JONOJIHUTh fy ACQ LEJOTO YHcja TpanycoB, H Alw, ecian Heob-
XOIHMO CHSTh C !y M3OBITOK cBepX rpaayca (B npeneaax 307).

B pesyabTare 3aMeHL! KOOpPAHHAT CUHCAHMOI TGUKH HAa KOOPHHATHL
[IM uucso nonpasox npu pagore ¢ tabaunamu BAC—58 ymenbinaercs
IO IBYX, BpeMs, HeoOXoAuMoe AJs1 BHIUHC/JAEHHS 3J€MeHTOB JIHHHH MOo-
JIOXKEeHMS], COKpallaeTcs.

IpumeHeHne MeToga NPM OJHOBPEMEHHBIX HAOJIOJEHHAX CBETHJ.
Buitopka u3 MAE ¢y u 8 cBeTHJ NpOH3BOAHTCS B OGBIYHOM MOPSIAKE.
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ono6pas ¢nm ¥ AmM, NEPEXOAST K pacuery he 1 Ac HaOMIOAABIIKXCS
CBETHJI

ITo Ta6auyubM @nu, foM H O CBeTHJA H3 OCHOBHBEIX Talaul
BAC-58 pui6upaior iy, Ar ¥ gr, a Takke onpejensior 3Hak Ads Hs
Tab6a. 1 no Ay, Ad u ¢, BoiGupator nompaBku Ahs u AAs, KoTophle
CKJaABIBalOT COOTBETCTBEHHO ¢ Ay u Ar, IONydYasi B pe3yJ/bTaTe CYHCIH-
My BblcoTy ¥ asumyT. Ilpokaanxa xamxaofl HOJyueHHOH JIMHHEK NOJO-
JKeHHs JI0JKHA NTPOM3BOAHTHLCS U3 CBOEro NEPEeMEIIeHHOTo MecTa.

HexocTaTKOM MeToga sIBJASETCS YCAOXKHEHHE NpPOKJaaku. Kpome
TOro, NPU 3aMeHe CUUCJUMBIX KOODAWHAT KOOPAMHATAMH epeMelleH-
HEIX MeCT OGBIYHO BO3DPAcTaloT BEJIHYHHBI NEPEHOCOB. DTO 06CTOATE/b-
CTBO BBLI3HIBAET JONOJHHTE/JbHBIE MOrPEIIHOCTH B 0OCepBOBAHHOM TOU-
Ke 3a CUeT VBEeJHYEHHs BJIHAHHSI 3aMeHbl OPTOJPOMHYECKOrO a3UMYyTa
JIOKCOAPOMUYECKHM Y 3aMeHBl AYI'H Kpyra PaBHHIX BBICOT IPSIMON JH-
auefi. OnHako MpoBeleHHBlE HCCJAELOBAHHUS IOKA3aJH, 4TO DacXxoxkie-
HHSl B 06CepBOBAHHBIX KOOPAHHATAX, HO/YUYeHHLIX OOBIYHBIMH cllocofa-
MH M ¢ IpHMeHEHHEM METORA MepeMelleHHOTO MecTa, TOJbKO B PeAKHX
cayuasix npesbimatoor 0,57,

[Ipoksianxky JHHUI NOJOKEHHUS CJAeldyeT BHINOJHATL Ha KapTe HJIH
KapTe-ceTKe.

Mpumep 82. 8 mas 1981 r., Wuamiickuit okean T=17"35", on=78,8 Mumu;
®c=12°50,0" S; 1c=77°40,0" E; UK=230° V=16 y3; e=11 v;

i= +13, usp= +0™11°¢; = ~—0,2; Sp= —01"; S3=—0,1"; {= +20°C;
B=765 mm

BHIIHMOCTI: TOPHU30OHTA XOpollas. I/IsMepmm MO TpH BBICOTHI CBETHJ, BBIYHCIHB
cpennee oc u Txp:

3B.Kaneana: ocep = 15°06,7', Txpcp = 00"26M17¢;
naOmirep: ocep = 38°49,2, Typ = 00130™53¢;
sB.Kanomyc: ocep = 40°45,2", Txp ;= 00%35™03° .

OnpeneanTs 06CeDPBOBAHHOE MECTO Ha MOMEHT TPeTbHX HabJIofeHHH, MOJbL3YACH
MeTOJOM NepeMellleHHOTO MecTa.

Dgny 1. | 179as™
Mg | 5

8/V T | 12933

2
) Kanenna - Onurep Kanonyc
Txpep 00%26M17° 00%30"53¢ 00"35™03°
Zyp + 011 + 011 + 011
T 12126M28¢ 12431M04° 12435114¢
2| 46018,60 | 224°42,57 (4-3,6%) | 46°13,6"
At 6 38,1 7 47,4 8 49,9
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ans

g | sees1,m | 232009,9° 55°03,5"
+
- 77 40,0 77 40,0 77 40,0
£ e | 130°31,7 | 810°09,9” 132°43,5”
+
Ty 281 11,1 — 264 07,4
ty 7 51°42,8'W | 310°09,9" W 36°50,9'W
3 |45°58,8'N |0°59,3' N (0,0%)|52°41,4’ S
A3 j— 0,0 —
3 — 0°59,3’ N —

3) Pacuer he u Ac cBetun npoussoxuMm nmo tabmuuaM BAC—58 ¢ npumenenuem
MEeTO/a MepeMeNIEHHOro MecTa.

Puvp,2 u 8
}mM 1 A:umg )34 )\.nms .

npuauMaeM pasHoit 13°00,0/ S Briuncasiem TaGauubbie fy, a TakXke

Kanenna Onurep Kanonyc
ty 51°42,8" W | 310°09,9' W | 36°50,9’
A\ + 17,2 xE[— 9,9xW| + 9,IkE
tom 52°00,0’ W{310°00,0” W| 37°00,0' W
tnmnp - 50 00,0 E -
Aim 77°57,2' E | 77°30,1” E | 77°49,1' E
Kanenaa
oo | 13°8 h, 14°46,0’ A, 145,5° SW
3 46° —01,2' N Ah® + 0,7 AAY 0,0
tm | 52°W he 14°46,7’ A, 145,5° SW
qr =127° A, =325,5°
A 325,5° T3 12935M14°¢ Ahy = — 0,08’
HK 230,0° T, 12 26 28 Ak,=(—0,03") X 8,8% ~
~ —0,3
Q | 95,5° T3—Ty 08M46° ~ 8,8"
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IOmurep

Pum 13°§ h; 38°29,0’ Ay 101,9° SE
3 [°—0,7 N| Ard |+ 0,2 AAd 0,0
tin 50° E ke 38°29,2’ Ac 101,9° SE
g = 108° A=78,1°
A 78,1° T3 124334 14¢ Ahy = —0,23
UK | 230,0 Tq 12 31 04 Ahy = (—0,23") X 4", 2= —10'.
Q l 208,T° T;—Ty M0, 2™
Kanonyc
Pinm 13° 8§ h, | 40°42,4" A, | :8,9°SW
3 192°30°+11,4" S| Amd |— 7,2 Ads | — 0,1
t | 37°W he | 40°35,2¢ Ac | 98,82 SW
q.=129° A, = 208,8°
4)
Kaneana IOnurep Kanomnyc
0Ccp 15°06,7 38°49,27 40°45,2’
i+s |+ 1,1 + 1,2 + 1,2
d — 5,8 — 5,8 - 5,8
hy 15°02,0° 38°44,6' 40°40,6’
Ak,_, | — 3,6 — 1,2 - 1,1
Ahg_g — 0,0 —
Akyy {4+ 0,1 0,0 0,0 ’
h 14°38,5" 38°43,4’ 40°39,5’
Ah, — 0,3 — 1,0 —
k| 14°58,27 33°42,4° 40°39,5'
h. 14 46,7 38 29,2 40 35,2
Ak | 4+ 11,5 \ + 13,2 | 4+ 4,3
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40

el

jam

38°

7770 30 4’ 507 78° 13’

Puc. 124. Tlpumep na onpenesenne Mecra  Puc. 125. IlpuMep Ha onpeiesieHHe Me-

Cy/lHa TIO TPeM CBETHJIAM C HCIOJb30BAaHM-  CcTA [0 PasHOBPEMEeHHHM HaG/OfeHHAM

eM MeToja IepeMelleHHOro MecTa CosiHua ¢ MCIOJb30OBAHMEM MeTOja Ile-
peMelleHHOT0 MecTa

Ilpoknaaky BuimosHseM Ha kapre-cetke (puc. 124). OGcepBoBaHHOE MeCTO cyJHA
NPHHAJH B LeHTpe TpeyrosbHuka, C mpokaaiku na T.=1735%, on=78,8 M nmoay-

uaem
9o = 12°59,2' §; A, = T77°41,5’ E;
C=175°—9,0 m.

IIpumeHeHne mMeTona npu pa3HoBpeMeHHbXx HaOuatopennsx CoaHna.
[TpuMensIOT cenyIOMMi NOPALOK BHIUHCJIEHHN BEHICOT H a3HMYTOB CBe-
THJIA H OPOKJIAAKH JHHHHA monoxeHus (puc. 125).

1. OpueHTHpYSICH Ha CUHCAMMBIE KOOPAMHATEl CYyAHA NpH MepPBHX
Habmonenuax (Touka Mc) BhHGupaloT NepeMellleHHOe MeCTO, 1O KO-
OpAHHATaM KOTOPOro [enaloT pacueT 3J€MeHTOB NePBOH JIUHHH 10JO-
xkenud. [lepememennoe mecto /1M, HaHOCAT Ha KapTy.

2. MpononxaoT BeCTH NPOKAAIKY ‘OT cuucauMoi Touku Mc. Ilo
CYMCIMMBIM KOODJAHHATaM IpH BTOPHIX Ha6miofeHusx (Touka Mcs)
BHIOMPAIOT M HAHOCAT Ha KapTy BTOpoe nepeMellleHHoe mecto [IM,, mo
KOOpZIHHATaM KOTOpOro HefalT pacueT 3JeMeHTOB BTOPOH JIHHHH MO-
JIOXKEHHS,

3. llepBoe mepewmemiensoe Mecto [IM; mepeHocAT mo Kypcy H Ia-
BAHMIO CyAHA M M3 NoJaydeHHO# Touku [IM,” mpoknafblBalOT NMEPBYIO
JHHUIO noaoxkenus /—I. Bropyiw aunuio nonoxenus: [I—I1 npokaansl-
BalOT M3 BTOPOro nepemenieHHoro Mecta MIl,. B nepeceuennn nByX
JIUHHH NOJOKEHHUsS NPHHUMAIOT 06cepBOBAHHOE MECTO CYIHa.

IMopsinok paGoTH paccMOTPUM Ha NpHMepE.

Mpumep 83. 18 ampeas 1981 r. B T.=08756"; on==68,8"; A,=0%; @c, =

=21°13,0" S; Ac, =38°41,6’ W, B peaynbrare 06paboTku nepBux nabmoneruit CosH-
1A MOJYYHJIH:

h =39°34,4; 80 =10517' N; {9 _390°170’ W
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B T.=11"10%, on1=95,8 M; nposeny BTOphe HabmojaeHus [lpu npokjgaake Ha
xapte no UK=34° u S=27 muip @.,=20°50,9" S; A.,=238°25,4" W. B pesy.ibrare
06pabOTKH BTOPEIX HAGJI01eHHH HOJYIHJIH:

h = 57°44,3"; bo = 10°53,7’ N; t© —=354°21,7" W,
e M

Onpeteants @, H Ao Ha MOMEHT BTOPHIX HAGJIONEHH, TPHMEHAS MeTOJ mepeMe-
LIEHHOTO MeCTa.

Pewesue

1 [das pacueta Ac n Ac UpH NePBHX HAGIIOJIEHHAX NPUHEMaeM Qum, =21° S,

(o
Opuentnpyscs Ha t;&j, BBIYHCIAHM TaOJHYHBIN 4aCOBOH Yroa fawm,; U Ammy -

¢ 320°17,9 W
Ay — 17,9k W
s, 320°00,0" W = 40° E
o, 38°59,5' W
e, | 21°8 By | 39°19,2 Ae | 125,4° SE ;'
3 11°-8,3 N| 3hd |+ 5,3 | ads| — 0,1’
foy | 40°E k. | 39°24,5' A | 125,3° SE
ge=129° Ay =54,7°

Ak = 39°3%,4" — 39°74,5" = + 9,9’

2. IOnas pacuera hA. n Ac NPH BTOPHX HAGMIOAEHHAX TPUHHMAEEM Quu,=21° S,
BBIUHC/SAEM frvy H Anms

¢ 354°21,7" W
AN — 21,7k W

tom, | 354°W=6°E

— 38°47,1" W
¢um, [21°S n, | 57°27,6 A¢ | 169,0° SE
3 11°—6,3'N| A |+ 6,27 |ads| 0,0°
trm, | 6°E k. | 37°33,9 A, | 169,0° SE
g, = 170° A, =11,0°

Ahy =57°44,3" —57°33,9" = + 10,4’

IIpoxnanky npousBoAMM Ha Kapre-cetke (cM. puc. 125). IlepBas
JIMHHS TOJI0KeHHsI PoKaaabiBaeTcs u3 Toukn I1TM'), BTopas — u3 Tou-
Kk [IM;. B pesyasrarte mosnydaem

9, = 20°34,6' S; 1,=38°17,8" W; C=117°-8,2".
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[Ipy onpenenernu Mecra no CosHily ¢ NpHMEHEHMeM DaccMOTpel-
HOTO MeTO/a NepeMellleHHBIX MeCT BBINOJHEHHE NPOKJIaAKH CTAHOBHT-
csl A0BOJbLHO CJO0XKHBIM. [109TOMYy mepBYIO JIHHHIO MOJIOXKEHHST MHOTAA
pPaCCUHTBIBAIOT OOBIYHBLIM NOPALKOM IO §¢ H Ac, BTOPYIO — O KOOP1H-
HaTaMm NepeMellleHHOTO MeCTa.

§ 67. NMprmeHeHHe MeToa NpeABbIYMCIICHHS dNIEMEHTOB
NIMHMM MONOMEHHA

J1oT MeToA HauGoJsiee YacTO MPUMEHSIOT NPU ONpeldeSeHUH MecTa
cyAH2 MO pasHoBpeMmeHHHIM HalOnwopenusaM CogHua. B atom cayuae
MPEeABLIYHCSIOTCS HJeMeHTH TOJBKO BTOPOfl JHHHK mNoJoxKeHHs. Me-
10J/1b30BaHUEe MeTOAa MO3BOJIAET NOJAYYHTh 06CEPBOBAHHOE MeCTO YiKe
yepe3 2—3 MUH NOCJe BTOPLIX HaOJOeHUi, IpHUeM Ha 3apaHee BHI-
GpaHHbIT MOMEHT, HampHMep, HAa KOHell BaxThl MJHM Ha HaMeueHHOe
BpeMs n3MeHeHHs Kypca. [lpenBbluncienne BTOPOH JIMHHK NPOU3BOAUT-
¢s1 3a01aroBpeMeHHO, B CHOKOHHOH ofcraHoBKe. Ity pabory ueseco-
©00pa3Ho MPOBOLUTL MOCJe MNEpPBHIX HAaGJIOLEHHH OJHOBPEMEHHO C HX
06paboTKOM.

IIpu nosyueHun o6GcepBaluyl NPHMEHSIOT CJAEAYIONIHHA MOPALOK pa-
BoThI.

Hawmeuator BpeMst Bropblx HabmoaeHuit Teo. 3aaaBIINCh PA3HOCTHIO
azuMytoB CoJHIIa, paCcCUMTHIBAIOT HAHBLITOAHEHIee BpeMs BbiX044d Ha
nepspie HabawoneHus Ty, KaK ykasauno B § 63,

ITepBuie Hab.110eHUA BLIMOJHSAIOT B OGBIUHOM mopsinke. OaHoBpe-
MEHHO C pacueTOM 3JIeMEHTOB NepBOil JHHUH NOJOXKeHUs Ag, U Ag, HpO-
BOAAT MpejBBIUHCJACHHEe BTOPOH JHHMH. [{si 3TOTO mo cpeaHedl CKO-
pOCTH CYAHA NPOKJIAJKON HAa KapTe WJIH NHCbMEHHBIM CUHCJEHHEM pac-
CYHTBIBAIOT BTOPbIe CUHCJIHMBbie KOOPAHHATHL (¢, H A¢, HA 3ajaHHOe T,

o _ E
Ha rpunBuuckoe BpeMmsi BTophix HabmiopeHufi Tip,=Tc,FMw u na-

Ty BbIGHpaloT n3 MAE tl‘? u 35 , Tocae 4yero NMpeABBHYHCAAIOT Ae, B

A, Tlo k¢, (BMecTo ocy) BuGupalor u3 Tabaui, BAC-—58 uny MT-75
NONpaBKy HCNpaBJeHHs BbICOTH XAfL (adreGpauueckas cymMma (S,
d, p, p u R). 91y nonpaBky BBOJAAT C 06PATHHIM 3HAKOM B fic, U mOJy-
Yal0T TpeABHIUHCIEHHBIE oOTcuer cekcrana [Ip.oce=h.—2Ah. [lpen-
BBIYHC/ISIIOT MOMEHT BTOPBIX HaGaiofenuii no xpouomerpy IlIp.Txp,==
=T rp,—Uxp.

3a HecKOJbKO MHHYT A0 HaMe4YeHHOTo BpeMeHH I¢, HAUMHAIOT H3-
mepary Beicotel Coanila (3—5 m3MepeHmil), QHKCHPYA MOMEHTH IO
xpoHomeTpy. B HameueHHbl#i MoMeHT ofcepBanuu Tc¢, 3aMEUaOT OJa.
OcpejHeHHeM pPe3YJbTAaTOB H3MEpPEHHI MOJaydaloT (aKTHUECKHe OC2 H
Txp.. PaccuutriBator BTOpO# mepenoc no gopmyne Ahs=oce—IIp. ocs.

Beinosusitor Ha Kapre Hiau GyMmMare NpPOKJAaAKy JHHHH a3UMyTOB
Ac, u Ac, ¥ OTKNAABIBAIOT IO HUM nepeHocH ARy u Ahy.

Onpenessiior pasHOCTb MeRAy (HaKTUYECKHM H NPeABHYHCIEHHBIM
MOMeHTamu BTOpbIX uamepenuit AT =Ty, —LIp. Txy,. Bropas sannus
TIOMIOXEeHHUs [PH HAJHYWH TAKOH Pa3HOCTH HOJIXKHa OHTb NpHUBEIEHA
K HaMeueHHOMY BpeMeHH uaMmepenuii Te,.
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Wureppany AT cooTBercTByer M3MeHeHHe dacoBoro yriaa CoJHoa
At. Tlosioc ocBellteHHsT H KPYTH PaBHBEIX BHICOT CBETHJ HPH UX CYTOU-
HOM JBH:KEHHH IlepeMelialorcs K sanany. [lostoMmy, ecan daktuueckue
Ha6uioqeHust OblIK BEIMIOJHEHBI TO3)Ke HaMeUYeHHOIOo BpeMeHH, TO BTO-
pas JUHHS HOJOXeHus (WJH, 4TO BCe PaBHO, Touka Kj) cMmemlaercs
no napaaienu Kk W Ha BeanunHy AA, paBHylo Af (cum. puc. 126). Ecan
(hakTHuecKHe HAGJIOJEeHNST BBIMOJHEHE! paHbllie HaMeYeHHOTO BpeMeHH,
TO BTOpas JHHHS N0JoKeHuA (MM TOUKa Ki) cMelllaercs MO IapaJe-
an K E. Beanuuny A# onpepensaior no AT™ u3 OCHOBHBIX MHTEPIOJA-
unoHHHX Tabaur MAE B kononke «CoJiHIE H TTaHETHI».

Tak kak 3a BpeMs AT cynHo nepeMellaeTcsl, TO AOJXKHO GLITH BHI-
NOJIHEHO TaKxke MNPHBEJCHHE K 3eHUTY HalOawoaeHuil, Jas sTtoro cme-
neHHyI0 TOYKY Ky HepeHOCAT Mo KypCy CYAHA Ha BeJHUHHY IJIABAHHA
S 3a Bpemst AT: Brepen, eciu HaGJ/I0ieHHs BHIIOJHEHE PaHbIle, H Ha-
3aj, ecau HalbaojeHug BhHnoaHens noszxke., Ecau AT Menbiie 1%, 1o
IIpUBEJEeHHEe K 3¢HHTY MOKHO He BHIMOJHSATS.

BTopyvio JMHEHIO TOJOMKEHHS NPOKJAABBAIOT W3 CMEILEeHHOH TOYKH
K’y nepmenaukyasipuo aszuMyTy. MecTo cyaHa NoJiyualoT Ha HaMeyeH-
Hoe T¢,

HMpumep 84. 20 nexaGps 1981 r. Ipeanonaras onpejenauTb MecTo CyJAHa N0 pas-
HOoBpeMeHHEIM Habmiogennsiv CousHia B 12700 no cyJoBOMY BpeMeHH, pacCuHTaJH
BpeMs BBIXOZa Ha NepBoe HabuiojeHue, MPUHSIB OPHEHTHPOBOUHYIO DPA3HOCTL A3HMY-
ToB 45°. Ha nonpens @c =~ 37,0° N u Ac & 10,6° E.

Pacuer spemenu soixoda na nepgoe nabarodexue:

/X Ty, | 11%8"
T 0 42
20/ X1 Too IU16Y  3@~23,5° S
+
Nog 1
20/XI Tey | 12716

Mo rtaGmuuaMm BAC—58 no @¢ u & (pasHoMMEHHBIE) HaXOAHM, 4To 32 16M
(tM@=4°) 0O KyJbMHHaUHH, T. €. OKOJO Tc=12“,A®———176° NE. ITepsrie naGmone-

HMsl TPOBOAUM anAQ = 13I° (176°—45°), 4TO COOTBETCTBYET tf? = 53° ynu 3739M,
Takuv obpasom, nepstle HalJIOREHUs CJACAYeT IIPOM3BECTH MNPUOAHUSHTENBHO B
12716% — 3432%=_8"44",

Ilepsoie nabawdenus: B Te, =8740™;, om=425; An=0%, @c, =36°50,0' N;
Ac, ==11°25,0/ E; TKK=302° AI'K= +1°. MUsmepuau Tpu BHcoTH Cosnna:
0Cepgy = 11°52,27; Tpep = 7920%39%  i= —0,5"; s;= —05"; uxp= +10%41°;
t= F8C; B=765 um; e==11m, V=192 ya.

Pacuer naasanus u 8Topoix K0OpOuKar:

AT = 12"00™ — 8"40™ = 3"20™.
Ilpu cpeanest ckopoctu 19,2 ya. S=64 m. C xkaptol @c, =37°24,0" N, Aey, =
=10°17,0" E.

06paboTKA mepBLX HAGMwAeHnit ¥ TPeIBRIUUCIEHHE 3JEMEHTOB BTODOR JHHHH

HOJI0KEHHS:
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Txpcp 7‘{291\(39C 12‘{00\100(: Tc2
Hyp +10 41 1 NEg
20/XII Ty 7940M20°¢ 11700M00° T
t: 285°37,2' (+0,7') 315°36,0'
At 10 04,3
Aqgt 0,5
£ 295°42,0’
+
AE 11 25,0 10 17,0
L‘IS) 307°07,0" W 355°53,0' W
Lip 52 53,0 E 4 07,0E
& 93°95,8’ $(0,0)
Ad 0,0
ooR ’ 990 ’
BG 23°25,8" S 23°25,9’ S
hy A,
1 nunug
11°57,8’ 131,3°
¢ | 37°—10,0'N + 6,6 0,0
3 23° 4+25,8' S — 19,4 40,3
ty | 53°—07,0’'E + 4,2 +0,1
0,0
q.=139° Acl = 131,7°NE
b =11°49,2" A, =131,7°
hl’ 'A'l.'
Il aunus
29°52,9’ 175,8°
Pc 37° 4+ 24,0' N — 23,9 0,0
3 23°4+25,9' S — 25,8 0,0
£y 4° 4- 07,0’ E — 0,4 —0,1
0,0
g = 176° A.=175,7°NE

8*

Tp. b, = 29°02,8"

Mp. A, = 175,7°
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Bhiunc/aseM NepeHoc NPH TEPBHX HaGMIO1eHHAX H NPEABLIYHCJSEM OC; NMPH BTODHX
(ucrnoabayeM tabauust BAC—58)
g, 0C ¢p, 11°52,2’ 29°02,8" Ip. hc’
g, I i4s | — 1,0 | — 08 i+s
X Vé ’ oz ’
g %, h® 11°531,2
i : I ang 5,9 9
[= iy d — 9, — 3,
AL-80x W KZ/?ZUH
oo L 11°45,3’
' Abprp | — 4,4 — 1,6
PU-64%kK S R
2L =63k E ® + 16,3 + 16,3
Ahyp 0,0 0,0
0 24681012 hy 11°57,2’ + 8,0’ DAk
Puc 126 Tlpumep Ha onpejeneHHe Me- hc, 11 49,2 — 8,0 _EM’
CTa IO Pa3HOBPEMEHHHIM HaGJI0AeHHAM
CoJiHua ¢ npeaBbluHC/IeHEEM BTOPOi /H- Al + 8,0 98°54,8" Mp ocy

HHH HOJIO2KEHHUST

ITonpaska sp no fcy; S;= —0,3’

Bropoie nabawdenus:

TIp. T xpy = 11700M00° — ( + 10%41°) = 10"49™19°

29°01,7°
28 54,8

0C2 Txp2

Ip. ocg [lp. Ty 10 49 19
P2

10%49¥51¢

Ak |+ 6,9’ l AT |+ 32,0¢

HaGmonenns npoBeieHH N03XKe HaMEYEHHOro BpeMeHH Ha 32,0¢

At® =Ar=8,0" x W,

B pesyabTate npoussesenHol npoxaaiaxkH (pHc 126) mosnyuaewm

o= 37°17,0'N; 1, =10°23,3' E
C=143°—8,0’

ITpu o6pa6oTke Kak mepBoOif, TaK H BTOPOH JIHHHH IIOJOKEHUS MOKET
ObITb IPHUMEHEH METOJ HepeMelleHHOro Mecta B aToMm caywae onucan-
HbIM Bblllle NIPHEMOM MPH NPOKJAJKe CMENIAlT BMECTO TOuKH Ko me-
peMewennoe Mecto [TM,. M3 Touek IIM; u cvemlensoii touny 1My
NPOKNAAKy JHHHH TOJIOXKEHHUSl NMPOU3BOMAAT KaK ykKaszaHo B § 66.
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| nasa 1Y

YacrHbie cnydaM onpeneneHa koopauHar CyaHa
MM €ero mecCTta

5

§ 68. Onpepienenne WHPOTLI MECTa NO MepHAKOHaNbHON [HaxBGonbuieH)
BbicoTte ConHua

OGocnoBanue meropa. Ha puc. 127 usoGpaxena HeGecHasi cdepa
I HabJionaTedns, pacioJioKeHHOTo B HEeKOTopo# mupote ¢n. Ha cde-
py HaHeceHbl mapaJJjenan Tpex cBeTH1— B, D u F,— CK/IOHEHHsI KOTO-
PBIX HMEIOT caMble PasJ/iHYHble COOTHOUIEHHS ¢ WIHPOTOH HabuaiogaTe. s.

Ceetusio B (cm puc. 127, a) nmeet cKJIOHEHHE, OJHOUMEHHOE C HIM-
poTtoii HabJlofaTte s, IPUUeM BeJAHYHHA €ro CKJAOHEHHs MeHblie ILHpO-
Tol (8n<gn). BepxHsis kyjJpMuHauus cBeTWsia B pacnosaraercs B
Touke b,

Cserusio D (cM puc. 127, 6) umeer cKJOHeHHe, pPa3HOHMEHHOE ¢
WHPOTON HabJamxaTenss U MeHblUee JOMOJHEHHs WHPOTH (8g<C90°—
—N). Ero BepxHas kyJbMHHAluA 0603HaYeHA TOUKOH d.

Ceerusio F (cm. puc. 127, 8) uMeeT CKJIOHEeHHe, OJHOHMEHHOE C HIM-
poToii HabJoAaTeN T U 10 BeJHUYHHe GOJbile MHPOTH (8n>¢n). Kpo-
M€ TOro, CKJIOHEHHe 5TOTO CBEeTWJ/Ia TpeBhILIaeT JONOJHEHHe [MUPOTH A0
90° (6x>90°—¢n). CaenoBaTenblo, Ha6GaIO4aTe b MOXKeT BUAETh Kak
BepXHIOI0 TOUKY [, TaK M HHXKHIOW TOuKy [’ KysapMunauuu ceeruaa F.

[Tpeanosnoxum, yto HaGmoxaTeseM GblIH H3MEPEHH MepPHIHOHAb-
Hble BHICOTH H BCcex Tpex CBETHJ B MOMEHT HX BepXHeli KyJIbMHHA-
uMH, — TOuKH b, d u f. MepuaHOHaNBHBIM BBICOTAM BCerja MpHIUCHBA-
10T HauMeHoBaHue N wiau S, ompesessieMoe MO TOUKe FOpHU3OHTA, HAX
KOTOPOH u3MepaJsach Bolicora. Jononnenune H go 90°, 1. e. Z=90°—H,
HOCHT Ha3BaHHE MepUOUOHAAbHO20 3eHUTHOZ0 PACCTOAHUSA U MMEET Ha-
HMeHOBaHue, obpaTtHoe H.

Puc 127 Busoa ¢hopMya past onpefieseHuss Qo 0 MEPHAHOHAMLHHM BHCOTAM
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Ecau npu uaMepeHHH MepHIHOHAJBLHBIX BLICOT 3aMETHTL MOMEHTHI
TPHHBHUCKOro BpeMeHH, TO H3 MAE MOXKHO IOJYYHTb CKJIOHEHHS CBe-
THJL

YcTaHOBUM C MOMOIWIBIO pHc. 127 COOTHOIIEHHA MeXAy H3BeCTHHIMH
H u 8 kax0ro ceetusia U WHpOTOH HabIIOAATENAST PN.

Hag cBetnaa B u3 puc. 127, a noayuum

wQz=wQbt|zb

HJIH, 3aMeHdas AYru COOTBeTCTBYIOIUHMH KOOpPAMHATAMH CBETHJ C YKa-
3aHHeM uX HauMeHOBAaHHS,

on=0n+(90°— Hs)=8x+4 Z n. 80)
Has ceetusa D (em. puc. 127, 6) nafizem, uto

w,=vzd —uQd
HJTH

on=(90°—Hs)—3s=2Z n—3s. 81D
Has ceeruna F (eM. puc. 127, 8) noayunm
wQ=uQf—wuaf

HJIH
on=3y —(90° — H x) =3y — Zs. (82)

PaBenctea (80), (81), (82) mnossossior uanucath 0OOGUIEHHYIO
dhopMyay, KOTOPYIO MPUMEHAIOT AJA MOJYYEHHs! IIHPOTH MecTa 0 BHI-
COTaM CBETHJI, H3MePEHHLIM B MOMEHT BepXHell KyJIbMHHAIMH,

0o=17 * 2. (83)

Illupora paBHa ajrefpanyeckofl cyMMe CKJOHEHHSI CBETHJIAa U €ro
MCPH/IMOHAJIbHOT'O 3€HHTHOTO PacCTOSHUS.

[Ipu wucnosb3oBaHum GOPMYJbH 3HaK «+>» cjaeayer 6paTb B TOM
cayuae, ecau Z u 8 oaHoumenHbl. Ulupora B 3TOM cAyuyae nosaydaer
HAHMEHOBaHue cjaaraeMblx BeauuyuH. Eciu ke Z u & pasHOUMEHHEI, TO
JAJIsl TIONYUeHHUsl o B NIpaBoH 4dacTu (POPMyJbl BHIYHTAIOT U3 OOJbLIEH
BEJIMUHHLI MEHBLIYIO; HIHPOTE NPHIHCHBAIOT HaHMeHOBaHHe OoJbllel
BEJIMUUHEL.

YcranoBuMm Tenepb U3 pHC. 127, ¢ COOTHOIUEHHWE MeXAY MeEPHIHO-
HaJbHOH BBICOTOH cBeTuaa F.B HuKkHe# KyJnabmuHanuu (H’), ckioHeHn-
€M 3TOro CBeTHJIa M IIHPOTOI Hab/awLaTesns:

W NPy=UNf' 4+ PyJf
HJIH

N =HN—I—(9O°—3N).

3aMeHuB JONOJHEHHE CKJIOHEHHUS yepe3 MOJsIpHOE paccTosiHue A=
=90°—¢, nosyunm GOpMyJay AN ONpeaeseHus LIHPOTH MeCTa MO BH-
COTaM CBETHJ/I, H3MEDEHHBIM B MOMEHT HHIKHeH KyJbMHHAIHH,

Po=H"+Al (84)
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Huxusig KyabMuHAIUs MoxkeT HalJIOAAThCA TOJBKO Haja TOULOH
rOpH30HTA, ORHOUMEHHOH C ILUHpOTOH HabJwpate’s, IpH ¢ H & OIHO-
umennbix. [losToMy B dopMmyne Bcerga caejgyer 6paTh 3HaK «-+».

[lupory Mecra B MOpe NPHHATO ONPEAETATh TOJIbKO MO MEpPHAHO-
HaJpHHM BbicoTam CoJHIIA, XOTsI B NPHHIHWINE 3TO BO3MOXKHO Ie/dTh
no HabaoaeHusIM A1060T0 CBeTHA.

Huxuow kyapvuianuio CojHua MOXHO Habs01aTh JHUIb NPy NJia-
BaHHH B BBICOKHX CEBEPHBIX MJIH IOJKHBIX WIHPOTaAX, BO BpeMs nOJIsP-
HOTO JHS.

IpakTuueckoe BHINOJHEHHE ONpelesieHHs] HHPOTH N0 MePHIKOHAID-
HbiM BbicoraM Counua. Ha npaxinke MepHAHOHAJILEOH BLICOTOH CUIlTa-
10T Haubo.bilyo BblcoTy COJHUA NpU ero BepxHell Ky.IbMuUHALHI HIH
HauMeHbIIYI0 ~— npu HuxKKEeH. [lpuemel #3MepeHust Hauboapuiell HJIH
HauMeHbllell BBICOTH GLIIN paccMOoTpeHH B § 38.

TlocnenoBaTenbROCTL AEHCTBHE NPU ONpee/IeHHH BLICOTHI IO MEPH-
JIHOHAJLHBIM BBICOTAM PacCMOTpUM AJjsi cayuasi, korga CoJHue Ha-
6J110/1aJ10Ch B BepXHeH KyJbMHHAIHMU; B MOMEHT HHKHell KyJbMHHAIHH
HOPSAOK paGOTE IPH ONPEACJEHUN o AHAJOTHYHBIH,

ITodeorosra x Habarodenusm. 1. CHSIT ¢ KapTH Q¢ U Ac HA Npej-
nojaraemoe T¢ KyJjabMmuHaiun ConHna (HIM Ha NOJ/eHb) .

2. Paccuurtats ¢ nomompio MAE T kynsmunanun Coanna,

3. IloAroToBUTEL CEKCTAH K JHEBHBIM HaOI0AEHHUAM.

4. Omnpejenuth TNONpPaBKy HHAeKca ceKcraHa no CoJanly, npuMe-
HSIsT KOHTPOJIb.

5. TlpuBecTn mompaBKy XpOHOMETpa K MoMeHTy HaOawienni. Ec-
JI4 HaNo, TO NPOHU3BECTH CJAHUEHHE NajyGHBIX UacoB C XPOHOMETPOM.

6. Mamepurs, eciu BO3MOXKHO, HaKJIOHEHHE TOPH30HTA.

Habarwodenus, 1. 3a 5—7 MuH 70 PACCUHTAHHOIO MOMEHTA KYJbMH-
Hanup CoJHIe HAYaThb U3MEPSTh M 3alHCLIBATH €ro BHCOTH. [locae no-
JyuyeHHsl JBYX — Tpex YOLIBAIOUIHX OTCYETOB NMPEKPAaTHTh HAOIIOJCHHA.

2. 3amertuts T, 0J1 H, €CIW HYIKHO, TeMIlepaTypy H JAaBJjeHue BO3-
ayxa.

3. 3aMeTHTh, HaJ Kakoll TOYKofl ropusoHta N WIH S H3MEPSJIHCDH
BBICOTHI.

Bowucaenusn. 1. Tlo 3amevennomy npu nabawoiennsix Te paccud-
Tath Irp, O KoTopoMmy BeIGpaTh 3 MALE cknonenne Cognua.

2. Haubonpumuil oTCUeT CeKCTaHa HCIOPABHTb BCEMH INONMPABKaMH.
TTosydeHHY10 MEPHAMOHAJNBHYIO BEICOTY II€PEBECTH B 3€HHTHOE PaccTOs-
HHE, YKa3aB ero HaHMeHOBaHue.

3. ITo popmyne @o=2 =9 noayuuts o6CepBOBAHHYIO LINPOTY CYAlA.

Anaaus TouHOCTU nOAYHeHHOLi wiupoTsl. TIOTPEIIHOCTL B LIMPOTE
6yner 3aBUCEeTb TOJILKO OT IOTPEUIHOCTed B Ha3MepeHHOHR BricoTe. [lo-
TPEIHOCTL B BLICOTE CKJAAbLIBACTCH M3 CJAYYaHHBIX, XapaKTePH3YCMBIX
BEJIMYHHOIO M1 W CHCTEMAaTHUYECKHX TOrpeliHocrell Habmoaenuil, Cpej-
HAA KBaJApaTHYHAs NOTPEIIHOCTh NPH H3MeHeHuH BbicoTnl CoJHIa MO-
KeT ObITh mpuHsAra paBHod 0,6, Ha sty Benuunny u caeayer cMme-
CTHTH B 00e CTOPOHBL napaJsiedb 06CepPBOBAHHON HIHPOTHI, MOJMYUHB fIO-
Jocy noJjoxkenusi. CucreMatnyeckasi NOTPEIIHOCTb, BEJIHUUHA KOTOPOH
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B OCHOBHOM 3aBHCHT OT IOrpeLIHOCTeil TaOJHYHOTO HAKJIOHEHHSI TOPH-
30HTa H MHCTPYMeHTa, MOKeT IpHHHMaTbcd paBHOH ot 1 no 3.

[Tpu Hanuyuu cUCTEMaTHYECKON MOrPEMIHOCTH HOJ0Ca MOJIOXKEHHS
AOMNOJHUTE/IbHO CMellaeTcst Ha 3Ty BeJHYHHY. Ecau npu Ha6awoeHHsIX
HaKJIOHeHHe TOPH30HTa OblI0 H3MEPEeHO C MNOMOLIbK) HaKJIOHOMepa, a
CeKCTAH NEPHOAMUECKH BBIBEDSJICSH, TO BAUSHHEM CHCTEMAaTHYECKOH nO-
TPEeIUHOCTH B BLICOTE MOYKHO NpeHe6peds.

Tipumep 85. 9 cenrsiGpst 1981 r., fAnonckoe Mope. Paccuntann 7. BepXHel Kyib-
mutauun Coanua, NPeABHIYHCIUB HA NOJAACHb Ac = 132° E,

B Te=12%10%, on=17,5 mumu, @.=41°37,1’ N; A.=131°585" E, naubosabuini
ocg, =52"322"k S; i+s=+40,5"; e=12 M; onpenesuTs Qo.

Pewenue. 1. Pacuer T KynbMHHALKH: ,
91X T 1957 e 53°32,2" k S
: K{a) ® Z1st K |
AE 8 48 i+4s + 0,5
d — 6,1
9/1X Top 3%09™
- B ay, [
Mgl 9 H@- 53°26,6
9/1X Tl 12%09™ Ahg + 15,3
2. ° ’
H® 53°41,9’ S
3y 5°23,3' (—0,9) —I—Z® 36 18,IN
A% — 0,1
3 523,2N |
6© 5°23,2' N Po 41°41,3' N
P 41 37,1IN
Ay 4,2 k N

fipumep 86. B moun ¢ 1 Ha 2 asrycra 1981 r., Mope JlanteBuX. Paccuutans I
uymxHel KysbMunauuy Connila, TPEABHUNCANB Ha TOJHOUL Ac==108° E.

1 aBrycta B Tc=23455%; on==455 mumu; @.=79°52,0’' N; 4A.=108°03,0" E, |
HauMeHbIIHi oc o =7°499" ¥k N; i+s= —1,2"; e=12 m; t= +5°C; B=T770 mm.

Onpeaenuts @o.
Pewenue. 1. Pacuetr T. KyAbMHBAUUY:
2/VIL Ty, | 00%06™

e | 712

yvil T | 16%54"
+
Nog 7

VI T. | 23"%54"
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oc@_ 7°49,9 ¥k N
2. i+s — 1,2
2® | 17°55,8' N(—0,6") J e
Ad — 0,5 ’
B o ’
sg | 17953 N o | 7426
A® 72°04,7’ N Ahg + 9,2
Ak — 0,2
’ 7°51,6
Hey 1,6/ N
A 72°04,7
© 04,
% 79°56,3' N
9 79 52,0N
Ay 4,3 kN

Pa3snocth Mexny HauboJbliueil H MepUIHOHANBHLIMH BLICOTAMH H ee
yuer. Ilpu onpejeseHndH WHPOTH 3a MEPHAMOHAJbLHYIO BBICOTY IpH-
HUMAIOT HauGOJBUIVI0 (MPH HHMKHEH KyJbMHHAIIHH — HaUMEHbIIYIO)
U3 H3MEPEHHBIX BBICOT, B 1eACTBUTENBHOCTH iKe H3-3a IepeMelleHHs
cyana u Hauamyws y Coania cOGCTBEHHOTO JBHIKEHHS ero HauboJpias
H HauMeHbIIAsl BBICOTH HAGJIOMAI0TCA B MOMEHTH, KOTAa CBETHJIO €lle
He JOCTHIJIO MepHIHaHa WM yXKe NPOLLIO0 KyJabMHHALUK. Kpome Toro,
H3MepeHHble HauboJpliad uJIH HAUMEHbIIasg BLICOTH OTJHYAlOTCA IO
BeJIMYHHE OT COOTBETCTBYIOUIEH MepHAHOHAJbHOH BBHICOTH. [las 006b-
SICHEHHsl 3TOrO SBJEHHS paccMoTpuM puc. 128, Ha KoTOopom M306paxKe-
Ha 10JKHad YacThb FOPH30HTAa M yuacTOK cyTounoil mapannenn Coanna.

IlpeanonoxumM, uTo HaOMIOAEHHS OPOHU3BOAH/IKCH OKOJIO IOJYAHSA B
CeBEPHON IIHPOTE MPH YBEJHUUBAIOUIEMCSl ceBepPHOM CKJOHeHHH CoJH-
1[a, a Kypc CyaHa pacnoJarajics B

HanpaBJEHUH HA KYJbMHHHDYIC-
wee ceetniio (MK=180°).

Tax xak CoJHIE HaXOAHTCH Ha
HOCOBBIX KYpPCOBBIX YIVIax, TO €ro
BLHICOTA H3-3a MNepeMelleHust cy11a
yBesquunBaetcd. [lpupalnienne Brico-
Thl, BbI3BaHHOE 3TOH NMpHUHHOH, 060-
3HauuM yepe3 Ah,, a BeJHUHHY NPH-
pallleHHst 3a CYET YBEJIHUeHHS CK.I0-
Heuus — yepes Ahs. Ilpupamenne
BbicoTbl COJIHILA 32 CUET CYTOUHOTO
Bpaulenuss cdepol Oynem obosna-
yaTh Ak, JIo MOMeHTa KyJbMHHA-
uuM Ak, nojoxureasHa. B mowmenr,
KOT/Ja CBeTHJIO NepeceKaeT MepHIH-
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Puc. 128. Hecopnapnenne nanBonpmed
H MePHIHOHANBHOH BHICOT
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ad nabaogareds, Ay =0, a HENOCPEJACTBEHHO NOCJAe KyJAbMHHAUHH
3HaueHue All; CTAHOBUTCS OTPHULATENbHBIM.

Ipu nsukenuu Connua B6IM3H MEpHAHAHA H3MEHEHHE €TI0 BBLICOTH
Ahg, 00GyCJI0BJIEHHOE BpallleHHEM cdepbl, MPOUCXOAHT MeeHHo. [lo-
J10My B TeduecHHe HEKOTOPOrO BpPEMEHH MOCJe KyJIbMHHALHM IOJOXKH-
weJbHOe Tpupallenie Bbicorsl CoJHIIA 3a CueT NepeMellleHust CyAHA
\f, M yBeJIHUEHIs CKJIOHeHUs1 Al OyneT npeobanaTth HajJ OTPHUIATE -
HBIM 3HaueHuev Air. B pesyanrate Bricota CosnHLa BO3pacTaer H noc-
Jie MepecedeHHs MepuiHaHA. YMeHbIIEHHE BBICOTH HAuyHEeTCsl NpHu He-
KOTOPOM 3HAUEHHH 4YacOBOTO yIJa T IOC/e TOro, Kak cyMMapHas CKo-
pocTh npupamesuii Ak, 1 Ahs okaxXeTcs paBHOH Bospacrawouleil CKo-
POCTH YMEHBLICHHS BHICOTHI OT CYTOYHOTO ABUKeHHs Ahr.

AHAaJOTHYHBIMH PACCyXAEHHSIMH MOJKHO J0Ka3aTb, YTO €CJAH CYM-
MapHoe JleficTBue mpupauieHuéi Ak, u Ahs Oyler yMeHBIIATb BBLICOTY
(HanpuMep, cynHO JABHXKETCS OT CBETHJA, mMesi OOJBIIYIO CKOPOCTb),
To HauboJblrast BBICOTa CBETHJa OyzaeT HaOJ0aTbCAd A0 MOMEHTA
KYJIbMHHAL UM,

TakuM o0pa3oM, MOMEHT H3MepeHHus Hanbosbuell BolcoTh CoJHIA
HE COBIIaJaeT C MOMEHTOM IPOXOXKAEHHS ero uepe3 MepHauaH Habmi0-
aareas. Kak u qi060e H3MepeHne, BBHIIOJHEHHOE BHe MepDHAMAaHa, H3-
MepeHHAs HaudOJbLUAS BLICOTA OKa3bIBATCST K TOMY XKe MeHbIle Me-
pulHOHaapHOM 15 gaHHbX @ u §. IlosTomy 3aMena B opMyne @o=
=78 MepUAHOHA/ILHOH BHICOTHl HanbobLUIeH TPUBOAUT K [OABJICHHIO
OIHOKU B PACCYUTAHHON (. KaK NMOKA3LIBAIOT HCCJEJOBAHHSA, BEJTHIU-
Ha ownOkH oKkasbiBaeTcs TeM GoJblue, ueM GoJibllie HWIHPOTa HabJ/04a-
TeJif. B tponukax 3Tofi omnbkoil MoxHO npeHeOpeun. Ho yxke B cpea-
HUX WHpoTax npH GoJablliell CKOPOCTH CYZHA H Kypcax, O4aH3kux Kk 0
uau 180°, ownGKa MOKeT 10CTHIaTh HECKOJbKHX MHHYT.

Jlast nosyueHuss BEPHOTO 3HAUEHHsS IIHUPOTHL B Po, HOJYUEHHYIO TO
HauGoabllieil BRICOTE, CJAEAYET BBOAUTH CHEIHAJbHYIO INONpaBKy Ag,
VUHTHBAIOUIYIO Pa3HOCTh MeXIy MepHANOHAJbHOH BBLICOTOH H MOJY-
YeHHBIM H3 Ha01101eHui HanbOJbIUM OTCYETOM.

JTa nonpaBKa MOKeT OBITh BHIUKCIEHA IO GopMYyJle

. AI__CPI 2 _
b=("5r7 | tee—tgd), (85)

AT

rae A’ —uyacoBoe M3MeHeHHe CKJIOHEHHS, KoTopoe Mofyuaior no MAE; uMmeeT 3Hak
«+>», ec.1H B COOCTBEHHOM [BMIKEHHH CBETHIO NpHOJHKAeTCs K IOBBILIEH-
HOMY NOIOCY, H 3HAK ¢—», eCJH YA2JIAETCH;
1}’ — yacoBoe H3MeHelHe LIHPOTH, KOTOpoe Hoaydalr u3 taba. 24 MT—75 no
KYPCY H CKOPOCTH CyjaHa; uMeeT 3HaK «+», ecan PHI onuoumenno c ¢,
H 3HaK «—>», eC/IH PasHOHMEHHO,
@) — WH¥pOTA, NoyueHnas no Haubosblieit Boicote ConHua.

OxonyareIbHO
Py =10 — AP. (86)

Vo

Ha npakrthke BbluucAeHHe A@ NOPOU3BOAAT C MOMOWB0 Ta6a. 19
MT—75 «IlonpaBka WHPOTH, PACCUHUTAHHON IO Hauboabliell BHICOTE
cetnaa», Y3 srtoil Tabauusl monpaBKy A¢ BHIOHDAIOT IO Pa3HOCTIM
(tg ¢1—1tg8) u (A'—V¥’). Pasnocts tg ¢1—tg o nna Bxoxa B taba. 19
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paccuHTHIBAOT 1o Ta6.s1. 6-a MT—75 ¢ okpyrsieHneM 10 BTOPOTO 3HAKa
nocle 3ansitolf, npuHuMas tg @, Bceraa NOJOKUTENbHBIM, a 1€ § moJo-
JKHUTEJbHBIM IIPH @) U O OJHOUMEHHBIX M OTPHILATEJbHBIM — IIpU ¢ H O
pasHouMenHblX. IIpaBuaa noayuennss A’ u W/ ykasaHsbl Bhlle.

Mpumep 87. 15 asrycra 1981 r., Bapenueso Mope. lMes ma moaiens Q¢ =
~70°20’ N, A.~45°15" E, NOArOTOBHIMCH K ONpelenesHo @o, MK=181°, V=20 ya.

B pesyabrare NpoBeieHHbIX HAGIIONEHHA W BLIYHC/AEHHH NOJYYHJIH TO HaunGoJb-
meit Boicote CosiHua @, =70°19,7" N. Hajitu nonpasky A¢ u Hcnpasiennyio o6cepso-
BaHHYIO IIHPOTY Qo.

Pewenue. 1. 13 MAE BpeMs KyJbMHHAUHH:

I5/VIL Ty, | 12%04"
— | 30t

15/ VIIL T, | 9%03"
Mg | 3

15/ VIII T, 12903"

2. U3 MAE no T:p KyJbMHHALUH

B =14°02,1'N; A= —0,8.
3. U3z tabn. 24 MT—75no UK u V
$r = — 20/,
4. U3 taba. 6-a MT—75 o ¢, u 6
tg ¢y 2,80
tgd | 0,25

tg ¢ — tg ‘ 2,55

5. U3 r1a6an. 19 MT—75 no pasnoctsm A'—p'= 419,2" u tg p—tg 6==2,55 na-
xoauM Ap=2,0",
6. OKoHuaTeAbHO

o = ¢ — Ap = 70°19,7’ N — 2,0 = 70°17,7' N.
I/IcnpaBJIeHHaﬂ HIUpOTa COOTBETCTBYET MOMECHTY H3MEPEeHHA Hauboablel BBICOTHL

[Mapannesp o6GcepBOBAHHOH WIMPOTHL MHOTAA HCOOJAb3YETCS MPH
onpejesenun Mecta cyiaHa no CoJsiHILy B3aMeHn BHICOTHOH JHHHH IOJO-
xkennsi. Ilpu aToM JocTuraeTcsi HEKOTODHIil BHIUTPHILI BO BPEMEHH BbI-
upcsaeHul, TaK KaK TPYALOeMKOCTb 00pPaGOTKH MepHAHOHAJbHOH BHICO-
THl 3HAUWTEJBHO MeHbllEe, YeM pacyeT 3JEMEHTOB JIHHHH [OJOXKEHHS.
B 3aBucuMoCTH OT BpeMeHH NpOBeleHHs HAaGJIONEHHH 3TOT IPHEM HO-
CHT Ha3BaHHe <yTPO — NOJIAEHb> WM «IIOJJeHb — Beyep».

Ecan npumeHnsieTcss cayuafi «yTpo — NOJAeHb», TO NepBHe HabJlo-
nenusi CosHLa BHINOJNHAIOT A0 NOJYAHA. [lo »TuM HabgaionenusM pac-
CUHTHIBAIOTCA 3JIEMEHTh JHHHH HOJI0KeHHs1 [—[. B monnens usMepsior
MepHAMOHA/BHYI0 (Han60Jbilyi0) BeicOTy COJHILA, O KOTOPOH BBIYHC-
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Puc. 129. Onpeaesenne Mecra npueMoM  Puc. 130. Onpejenedue Mecta NPHEMOM
KYTPO —— NOJNACHDb» «IOJiI€Hb — BEUEP»

JNA1I0T 06CepBOBaHHYI0 LIMPOTY @, cyAHA. [losyueHnyio mo yTpeHHUM
HabJ/togeHusIM JIHHHIO NoJoxKenHs /—I nepeHocsit no Kypcy W nJjiaBa-
HHUIO S BO BTOPYIO CUHCIUMYIO TOUKYy M, COOTBETCTBYIOLLYIO CYIOBO-
My BpeMeHH NOJyAeHHBIX HabiaoneHHA. B nepeceuennu mepeHeceHHOM
JuHHY TosoXeHuss /—I ¢ mapangesbHO 0GCEPBOBAHHON IUHPOTHI (o
npuruMaerca Mecto cyaHa Mo (puc. 129). Ha npaxrtuke Bce nmoctpoe-
HUSI [pM TPOKJAAKe BBINOJHAIOT H3 BTOPOH CUMC/AHMOI TOukKH Me,

B cnyuae npumeHeHHs crnocofa «NoJAeHb — Beuep» NepBoii B NHOJ-
IeHb OnpefensioT o6CepBOBAaHHYIO LIHPOTY (o M PACCUMTLIBAIOT pas3-
HOCTh IHPOT Ap=po—¢¢, Ilocae Toro kKak asumyr CoJHUa H3MEHHUT-
Csl Ha HYXKHYIO BeJUUHHY, NIPOBOAAT BTOPLle HAOJIOJAEHHS, MO Pe3ylib-
TaTaM KOTOPBIX BLIYHCJSIOT 3JE€MEHTHl JinHUK 10JoxeHusa [[—II. Bcrwo
NPOKJIAAKY BBIIOJHAIOT H3 BTOPOH CUHCAUMOH TOuku M., cTporo yBf-
3aHHO} C nepBOIL.

OGBluHO cUHCAUMbBle KOOPAHHATH Ha NOJAEHb He HCHDPABJSAIOT IO-
Jy4eHHO! 06cepBOBAHHOM WIHPOTOH H BTOPYIO CUHCJAHMYIO TOuky Me,
PaCCUUTHIBAIOT [0 KOOPAHHATAM ¢, Ac, (puc. 130). B rakom cayuae na-
pannens @o, NOJYUEHHYIO B TOJJeHb, NpOKAanbBawoT K N min S oT
cuncmumoit Touku Me, (e, Ac,) 10 BeJMUMHE PA3HOCTH WHPOT A=
=@o=c¢,. JIUHHIO moJoxKeHus [[—I] NPOKJaALIBAIOT, KK OGBIUHO.

§ 69. Onpepenetne WHpoOTLI No BhicoTe TNMonspHoi 3Be3fbI

OdocHoBaHMe MeToAa. BricOTa NMOBHILEHHOro MOJMIOCA paBHA Treo-
rpaduueckoil wupore Habmonartens. [Tostomy, ecan 6 B TOuKe HO-
BBILUEHHOrO II0J1I0Cca pacmoJiarajach Kakas-jufo 3Be3na, TO ee BLICOTA,
HclpaBieHHasi HeOOXOAHMBIMH TNONpaBKaMu, npejacraBuiaa Gbl coboi
o6GcepBOBaHHY0 WHPOTY cyAHA. Hu B ceBepHO!, HU B I03KHOH NOJOBH-
He HebecHofl cepbl Takux 3Be3x HeT. OnHako BOJAH3H CeBEPHOro IO-
Jroca Mupa pacnoJaraercs 3se3ga o Magolt Menseauusl, Hocsmas
co6erBentoe uMs Iloaspuoii. CkaoHeHHe 3TOH 3Be3ibl COCTABJAseT Be-
JuuHHy, Goabuyo 89°N, T. e. ee MOJsipHOe pacCTosiHHe MeHble 1°
BenenctBue 3TOro B CYTOUHOM JABHKEHHH 3Be3jla OIKCHIBAET Napad-
Jenb ¢ HeGosbuiuM chepuyeckuM paguycom A.=~51" (puc. 131). B mo-
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MEHTH BepXHeil W HUiKHell KysibMuHallud (TOUKM @ ¥ a’) ee BhicoTa OT-
JdyaeTest OT WHPOTH HabawpaTe st Ha BeauuuHy A.. [IBa pasa B cyT-
KM, KOTJa aibMyKanTapaT IlossfipHo#i npoXoauT yeped PN, pasHOCTD
MeXay o M H. oGpaliaercsi B Hy b, Bo Bcex Apyrux cjaydasix

o=hy E X, 87)

The X — HonpaBKa K BbicoTe IlosIsipHOH 3Be3ABl, NPeACTaBJaiolias COGOR PasHoOCTh
MeXAYy BBICOTOH 3Be3Jbl B KAaKOH-I1H00 MOMEHT H BbICOTOH NOBHIIEHHOTO
0.10Ca.

Jlas BBIUMCJAEHHS NMONPaBKH X IIpoBeieM uyepe3 Mecro 3Be3inl C ee
mepuauan PxC u anpmyxanrtapar bb’. Ilpunumas nonyuyeHHblH Tpe-
yroapHuk PnCB 110 MaocTH 3a NJIOCKHUi, MOXKEM HaluCaTh

X=Ag CcostX . (88)

[ToaciaBus B popmyay (88) 3naueHue fy*, HaiileHHOE H3 OCHOBHOH
¢opmyanl BpeMeHn

f’\f:SM —_ CL*,
fI0JIyIUM
X==Ax Cos (S, — ax).

KoopauHate! 3Be3Abl A, ¥ . MEHSIOTCS He3HauuTelbHO. IlosTomy
3aMeHHM MX BeJHYHHBI CPEJHETONOBLIMH 3HAYeHHAMU Ao H 0o. Torza

x==07,C08 (S, —a,). (89)

B moayuennoit ¢opmyne (89) BejmyHHa x sBJAsieTcs (QYHKLHEH
TOJNBLKO OAHOI nepemeHHofl Sy. Ilo dopmysie Buuncaena Taba. 1 «Iu-
pora no Bulcote Ilonmsapuoh», momemennas B MAE. W3 3Tofi Tabaunm
110 apryMeHTy Sy BHIOMPAIOT NMepBYI0 (OCHOBHYIO) HONPABKY K BHICOTE
TlonsipHoii.

ITpu BuiBoze dopmynst (89) Obliu chaenaHbl ABa AONYLIEHHUS: Tpe-
yroapHHK PNCB npHHAT 33 NJIOCKHH; BMECTO TEKYIIHX 3HaueHHil A,
H @, B3ATHl HX CPeJHErofoBhle BeJHUYHHBL. [loaTomMy u3 Tabi. 2 BHIOH-
paercs JONOJHUTENBHO BTOpasi monpaBKa K Bbicote [lonspHoit, yuUTHI-
Baroltass cpepuIHOCTb TPEYTOJLHH-
Ka, 13 Taba. 3 — TpeThs NONpaBKa,
YUHMTBIBAOILAsl Pa3HOCTb  MEHAY
CPENHETOHOBEIMH U TEKYNIMMH 31ia-
HeHusiIMH A, H .. Aprymentamu
JJId BXoja B TabJj. 2 SBJAAIOTCH Sy
u h., B Taba. 3-——Sy H para ua-
Onmonennit. B tabaunax npusoadAr-
Csl yKa3aHHsl O 3HaKax IONpAaBOK.

OxonuaTeabHO 0GCepBOBanHas
1HPOTA MecTa pPacCUHTHIBAETCH 10

Hopmy.e
Puc. 131. Oupegenenye WHUPOTH 00 BH-
Po==Fge + L nowp 1L nonp + 11 oy cote IlonmspHo#t 3Be3NH
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MpakTHyeckoe BbINONHEHNE ONMpeeNeHHOM WHKPOTH 1o BbicoTe Ilo-
JSpHOi 3Be3ibl. OnpejesieHne IHPOTH MO BhicoTe [TospHON BO3MOXK-
HO IpH IJlaBaHuH B wHPoTax ot 8N o 75°N, oaHako npakTudecKH
3Be3y yao6HO HaOA04aTh NPH BhHicOTax He Gogee 70°. HaGaionenus
NPOBOAAT B BeuepHHe WJIH YTPEHHHE CYMEPKH, KOr/Ja TOPH3OHT YETKO
oGosHayeH. Ilocen0BaTebHOCTL AefCTBHI NPH ONpPEAEeJeHHH (o CBO-
IUTCA K CJeAyoleMy.

Ilodeotoska x nabawlenusm. 1. TIOATOTOBUTH CEKCTAH K HOYHBIM
Ha0JIIOleHUAM H ONpe/eJIHTh NONPABKY HHIEKca IO 3Be3le.

2. Ecan Hano, To NMpousBecTH CIHYEHHe NANyBHBIX 4acoB ¢ XPOHO=
MeTpOM,

Habatodenus. 1. ViaMeputs Tpu — nath Bhicor [lonsproii, sameuast
MOMEHTHI IO XpPOHOMETDY.

2. 3amerutb T¢, 0N M, ecIH HeOGXOAHMO, TEMIIEPATYPY H [ aBJIeHHE
BO31YX4.

Bowucaenus. 1. Paccautats ocop # Txp,, »

2. UcnipaBHTb OCqp BCEMH NMONPABKAMH, NOJYYUB k..

3. Paccunrath npubauxkeHHoe u TouHoe Irp. BriGpats n3a MAE

=Y

4. Bu6pats u3 MAE 1, II u III monpaBku no cOOTBETCTBYIOIUIHM
apryMeHTaM cO CBOUMH 3HaKaMHu.

5. [TonyunTs 06CepBOBAHHYIO LIHPOTY 1O (opMyJIe

cxpozh%_l_]n;mp'}_][m—mp _l'][/n;)np'

Anaaus TouHocTu noayuennoil wuporsl. TlorpemnocTs B paccunTaH-
HOM wHpoTe GydeT paBHA NOTPEINHOCTAM, JOMYIIEHHBIM NPH H3MEpPEeHHHR
BBICOTHL. BuMsHue cay4alHBIX NMOrpemrHocTefi HaGAIOAEHHA YMeHbLINAIOT
OyTeM H3MEDPEHHs TPeX — NATH BLICOT 3Be3Jnl C MOCJAEAVIOIHM HX
ocpefHeHHeM. 3aMeTHM, 9TO BHICOTH [ToasipHON MeHATCH OueHb Mei-
JIEHHO.

JLnst mosryueHust MPEACTABJICHHS O NOJIOCE NOJOXKEHHS CMENlaloT na-
panjesb 66CepBOBAHHON WHPOTH B 00e CTOPOHBl HA BEJTHUHHY filp, CO-
OTBETCTBYIOUIYIO YCJOBHAM Habamopnenuii. Kpome Toro, mojoca mMoxer
CMEeCTUTLCSl Ha Mpe/ANoJaraeMyl0 BeJHUYHHY CHCTEMAaTHYeCKOH OuIuG-
Ku Ap.

Mpumep 88. 20 mapra 1981 r., Cpeauszemnoe Mope, T.=0555"; on1=70,5 Muan.
Haxoaace B 9o=33°50,0' N n A.=23°30,0" E, usmepunu tpu BoicOTH IlospHOf,

3aMETHB MOMEHTHl 0 XDOHOMETPY: OCcp, =33°27,6"; i+s= —1,5"; Txp=03"50%40c3
usp= +3%44°¢; e=8 M; {= +9°C; B=755 mm. Onpegennts Qo.
Pewenue.
o fsaags
1. 20/111 T.| 05"553Y i 2, Txp 03750™10°¢
—.N_bg 2 Uxp +3 44
20/11  Tpp | 03%55™ Tep 03454424¢
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3. ocgp 33°27,6'

() o 14
ty 222°33,6 its — 15
\Atv 13 38,2 d -— 5,0
\ t\/ 236°11,8’ hB* 33021,1’
A —
TE 23 30,0 Ao 1,5
Ahyy 0,0
tY 259°41,8’
h, 33°19,6°
I + 34,1
1I + 0,1
11 — 0,3
@ 33°53,5' N
Pe 33 50,0 N
Ae¢ 3,5k N

B Tex ciayuasix, Korja LOpH ONpejesieHHH MecTa CYAHA B CyMepKI
ynro6uo HaOaoxaTh [loasapryio 3Be3ny B KOMOMHALHK C APYTHMU 3Be3
JaMy WM [JaHeTaMH, HoJydYeHHAs [O ee BRICOTe NapaJientb 00CepBC
BaHHOH IIHDOTH MOKeT 3aMEeHHMTb cOOOH ONHY H3 JHHHH NOJOXKEHHS
Ilpn »TOM moCTHraerTcsi HEKOTOPHIH BBIUIPHIL BO BpPEMEHH, TaK Ka
CHHIKAETCS TPYJAOEMKOCTb BEIYHCJEHHUI.

[TonGop 3Be31 UJM IJIAHET TPU ONPEIeJEHUH MeCTa N0 JABYM, TpE!
WM YeTBIpeM CBeTHJiaM, Korja oaHo u3 HHX — [lossipuas aBe3za, npc
H3BOJHTCS MO NpaBusiaM, uajaoxkeHHsiM B § 59 u 61. Hanpumep, mp
onpejejgeHud MecTa no BoicotaM [lossipHO# M ellle ABYX CBeTHJ IIC
CJIelHHE JOJ/IKHBL pacrnoJsararbes o asuMmyram, 61uskum K 120 g 240

Ilo usmepennok BricoTe llosisApHOR mesnaeTcss pacyer o6GcepBOBAE
HO#l LIMPOTHL (o, 4 N0 OCTAJBHLIM CBETUJIAM — J€MEHTOB JHHHH IIC
JIOXKEHHUS.

BrICOTBI CBETHJ JOJKHEL IPHBOAUTHCA K 3€HHTY MOCAEAHHX HaGJIK
ndennii. Eciu Tondpras Habmonanach He NocjepHel, TO AJs pacueTr
ee KypcoBOro yrja, HeoOXoauMoro s Bxojga B Taba. 16 MT—75 np
BBlUnCJAeHHH Ah,, GepeTcs pasnocts Q=360°— HK.

IIpu npoknaake Ha KapTe OTPE30K Napaiesnu 06CepBOBAHHOMN Lii
POTH! HAHOCHTCH B PaCCUYUTAHHOH .

Ecan npoksnajky BHIIOJHAIOT HAa GyMare, TO Je/1ai0T PacUeT PasH(
CTH WIHPOT AQP==Qo—@c, KOTOPYIO OTKIaALIBAIOT K N Hiau S oT cum
JINMOTO MecTa, U Yepe3 INOJIYUYCHHYIO TOUKY IPOBOAST HapaJlielb.



§ 70. OcobeHHOCTH NPUMEHEHHMA METOAa BLICOTHBIX NMMHMA MONCMHEHHS
npu onpeaenelnn mecta no ConHuy B ManbiX WKPOTAX /

Ipn wnadaonenusx CoJHLa B MaJbix WHPOTaxX B €ro (yTOYHOM
JBHIKEeHHH OOHApYyKMBAWTCH XapakTepHble ocobennoctu. B wacrnocty,
OT MOMEHTA BOCXOAA H NOYTH JO MOMEHTa KyJbMHHaUuuH azumyr CoJH-
Ha n3Menserca odeHb MepseHHo. Hao6Gopor, okosio MepujanaHa oH 3a
KOpPOTKOe BpeMsl H3MeHsleTCs Ha 3HAuMTeJbHYIO Beanunny. Puc, 132, na
KoTopoM u3obpaxkeHa HeGecHas cepa aasg Habaonatens B HeGOAbIONR
ceBepHON IIHPOTE M NOKasaHa napaJJesb CoJHIA, HArJAAHO NOACHS-
€T 3T0 00CTOATEIbCTBO.

M3 cpaBuenusi asumyrop CoJiHI@ BHAHO, YTO NOCJE BOCX01a M OKO-
JIO TIepPBOrc BepTHKaJja U3MeHenus ero asumyra AA, meGosapurue. Ha-
HPOTHB, OKOJIO KyJbMHMHAllHu H3MeHeHHe asuMyTa AA; NPOHCXOAHT C
OoueHb GOJIBLIIOH CKOPOCTLIO.

HepaBHoMepHocTh cKOpocTu H3MeHeHus asuMyra CoJHlla CTaHo-
BHUTCSl TeM 3aMeTHee, yeM 6OJbIIYIO BLICOTY OHO HMeeT B IIOJAEHbD.

B onpenenennble aHu ckiaonerue CosHua ¥ upora HaGa0LaTes s
MOTYT 0Ka3aThbCfl PABHBIMH WM OJU3KUMH MO BEJHYHHE M OJHOMMEH-
HHIMH. B nono6uuix cayuasx Coanue npu cBoe#l KyabMuHauuu 6yneT
NPOXORHTb Yepe3 3eHHT Habmwoxarens, ecin ¢=0¢) , Hau ke Gyler

UMEeTh MEDHIHOHAJbHOE 3eHHTHOoe paccrosiiue, Giauskoe K 0°. Ilpu atom
BEJIMYMHA TIOCJIEHETO JIETKO OHpPEReNsdeTess H3 cCOOTHOUIEHHUS

=
Z@ : 3@.

Hanpuwvep, ecan B ¢=20°N ckaonenne Couanua cocraBur 15°N,
TO B NOJIAEHL €0 MEPHAHOHAJLHOE 36HHTHOE PACCTOSIHHE H BEICOTa CO-

OTBETCTBEHHO OyAYT paBHLL:
Zo=20—15==5"

u H®=90°——Z®=85°.

Ilpn MepuanoHadbHBIX BHICOTax, Goapmiux 85°, 3HaUeHHs] H3MeHe-
Hia asuMyTta Coanpa 3a 1 mun
NpH €ro IBH2KeHUH BOJAH3N MepH-
JVHa TIOKa3aHul B Taba. 4.

M3 npuBeieHHBIX B Tabd. 4
LAHHBIX CJlelyeT, 4TO CKOPOCTb H3-
MeHEHHUst asuMyTa O0cOGEHHO BeJiH-
ka npu Hg >88°.

PaccMoTpenHble  0COGEHHOCTH
B cyTouHOM ABu:keHuu CoJHua se-
06X0IUMO YUYHTHIBATH TIPH OTIpejie-
JEeHUH MecTa 1[0 Pa3HOBPEMEHHBIM
) Ha6,1I0leHUAM 9TOrO  CBeruJa.

A4, : B uyacTHOCTH, TPH HCHOJbL30BaKHH

a4y B MaJblX UIHPOTAX METOAA BLICOT-

Puc 132. XapaxkTep H3MeHeHHS a3uMYy- HBIX JHHHH T0JO0MEHHS HeoGXOAH-

Ta npu ojMouMenHmX ¢ u 6, korma § MO COGJIONATL CiieAyiOuiMe OrpaHu-
ConHua 6.1H3KO K @ YyeHHd.
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I ﬂe cJeyeT NMPOBOAUTH IlepBhle HAOJIOLEHHS CPa3y MM CIyCTH
HEKOTOpOe BpeMs nocje Bocxona CosHua. B 3ToM ciaydae nmpuxoantcst
OXAEaTh 5—06 4, yTOOB Aa3HMYT H3MeHHJCA XOoTd Onl Ha 30—40°. Ha-
KOTIHBLIKECS] 32 3TO BPEMs [OTPEIIHOCTH CUHCJEHHS! BHECYT B NEPEHO-
CHMYIO BLICOTHYIO JIMHHUIO CTOJb §OJbliHe MOTPEIIHOCTH, YTO NOJYUYeH-
HOMY MeCTy HeJib3si Oyjner A0BepsiTb. IlepBble Hal.1101€HHA CJAeAyeT
TIPOBOAMTH OKOJIO NOJYAHA, KOTAa MU U3MEeHEeHHsl a3UMyTa Ha HYIKHYIO
BeJHuYMHy noTpefyercss NMPOMEXKYTOK BpeMeHu Bcero Juililb oT | u 1o
3—5 wmun. CaenoBatebHo, onpejnesaeHde Mecta no CoJHuy B MadgbixX
LIHPOTaX AOJIKHO BBHINOJHSATBCS 1O €ro BHICOTaM, M3MEPEHHBIM OKOJO
kyabMuHauu. [lpu 3atoM HabJOAeHHST MOXKHO TNPOBOAHTb KaK CHM-
METPHYHO [0 OTHOILIEHHIO K MOMEHTY KYJbMHHALMH, UTO 3HAYHTEAbHO
BHITOZHEE, TaK M 110 OJHY CTOPOHY OT MepHAHaHa. B mocneanev cay-
yae OAHYy H3 JIHHHI INOJIOXKEHWsS HHOTAa 3aMeHsIOT napaJenbio obcep-
BOBAHHOW IUHPOTH, MOJYYeHHOH no MepuAHoHa bHOH Bhicore CoJHua.
Jas onpepmesnedHs BpeMeHH BbIXOja Ha NepBble W BTOpLle HAOJNIOACHHSR
MOJKHO NPHMEHATb MeToj pacuera no tabauuam BAC—58 (cM. § 63).

2. Beicornt Coqnula, H3MepsieMble B CpaBHHTEJNbHON OJIM30CTH K MO-
MEHTY KyJbMHHAlWH, KaK NPaBHJO, OKa3wBaloTcs OGoapiunmu. [lpn
h>80° u GosbUIMX MepeHocax B 00CePBOBAHHBIX KOOPAHMHATAX NOSBJA-
I0TCSI CyHIECTBEHHBIE MOTPELIHOCTH OT 3aMeHbl KDHBLIX paBHBEIX BHICOT
NPSAMBIMY JIMHHSIMU. BeJIMUMHB! 5THX MOCPEIIHOCTedl BO3PAacTaloT ¢ yBe-
JuyenneM BhIcOT cBeTHa. [Toatomy npm BeicoTax CoJHIA, npeBbIAO-
mux 85°, ecsiy 0xkHAaOTCA 6OJbIIHE AEPEHOCH, HCNOJb30BATh /IS N0-
JyuyeHus: Mecrta cyana npueM Cenr-Hiepa ue pekoMeHnayercs.

3. Ecau Bolcots ConHlla npeBbluaioT 73°, TO AJsl pacuera 3.J1eMeH-
TOB JIMHHU TOJOXKEHHS HE PEeKOMEeHAYETCs MOoJb30BaTbcs TabJHllaMu
BAC—58, Tak Kak B 9TOM cjydyae OHH TPeGYIOT IpHMeHeHHs MeTona
nepeMeljeHHoro Mecta. lIpumeHenue 3Toro Mertosa OGHUHO BeAeT K
yBeJHUEHHIO NePEHOCOB H, KaK CJEJACTBHE, K YBEJIHUEHHIO [OFPEIiHOCTH
B 00cepBOBaHHbIX KoopauHartax. Jljs wnojyueHuss Hg B yKa3aHHHIX

YCHOBHAX — 1lelecoo0pasHO  HMCIO/b30BaTh,  HanpuMep,  TalJuLH
TBA—57.

Tabanua 4

é
. ®
O)

0° 16° 2¢° 240
86° 3,6° 3,5° 3,4° 3,3°
87 48 47 45 44
88 7.2 71 6.7 6,6
88°20/ 8.6 8,5 81 7.8
88 40 10,7 10.6 10,1 9.8
89 14,3 141 13,5 131
89 20 215 21,2 20,2 19.6
89 40 43.0 424 40,4 39,3
89 50 85,8 84.6 80,7 78,4
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Ocob6eHHocTn B cyToyHOM apu:keHHu CoOJHIa TpH I[JaBaHHH B
MaJbIX IIHPOTAX MO3BOJAIOT TaKyKe HCIIONb30BATh ClIelHaJbHbE NpHe-
Mbl Halmofenufl 1 ux obpaborku. Tak, mpH MepHUAHOHAJBHBIX BHICO-
Tax Coauua or 75 po 87—88° nas mnoJyueHHst CBOErO MecCTa MOXKHO
IPUMEHATL ¢crocob COOTBETCTBYIOHNIMNX BBHICOT, CYLIHOCTh KOTOPOTO pac-
cMoTpeHa B cJjeaywoouleMm naparpade. Ilpu BblcoTax, npeBbILIAIOLIHX
88°, mpUMeHSI0T cHeluaJbHBI rpaduuecKUil NpuHeM MPOKJIAAKH KpY-
TOB paBHBLIX BBICOT HelOCPeACTBEHHO Ha KapTe (§ 72).

§ 71. OnpepgeneHue MecTa Nno COOTBETCTBYIOUMM
BbicoTam ConuHuya

[Tpu MepuAHOHAJBHBEIX BLICOTAX OT 75° M Goasie azumyr CoaHua
B6JIK3H KYJbMUHAUNK MeHsSIeTCsl HACTOJIbKO GHICTPO, YTO 3TO NO3BOJS-
€T TOJYYHTh OKOJIO IOJYJHS He TOJNbKO IIHPOTY, HO H 00CePBOBaHHYIO
Joaroty cBoero Mecra. IlpuHnun ompeneseHuss KOOpJHHAT IO TaKHM
BHICOTAM NOKa3aH HUZXKeE.

Omnpenenenue mupoTel. B paccmarpuBaeMoMm cnocofe obcepBoBaH-
Has IIHpOTAa OTpelesisieTcs 10 MepHUAHOHANbHOH (HauboJblieli) BbCOTE
Cosnna. Ee noayyalor, kak OOGLIYHO, IIPH ONpEJCJEHHH (o JaHHBIM
cnoco6oM, BHIOHPAsh U3 CEPHU BHICOT, U3MEPEHHBIX BOJH3H MOMEHTA
KYJbMHUHALHU B TNPOMeXKYTKE MeXAY COOTBETCTBYIOLLIMMH BBLICOTAMH.

[TonpaBKky A, YUHTHIBAIOIIYI0 OTJHUME HAHOOJblLIEH BBICOTH OT
MEepUIHOHAJbHON, B MaJBlX LIMPOTAaX BO BHHMaHHE He NPHHHUMAIOT H
LIHPOTY NOJAYYaoT o GopMy.e

9, =7 L3,

Onpenenenue ponrorel. B moment npoxoxaennsi CosHna uepes
Mepuauai nabawoaaress, korga ero fy=~0" IrpHHBHUCKHH 4aCOBOH yro.a
CBeTHJa OKa3blBAE€TCH PaBHBIM 3amaJHON AOATOTE MeCTa. 3TO BEHITEKAET
u3 popMyanl

. D)
tg: f;/ + lw,
OTKyIa
=10 O
M=t — ]
u npu (O=0°
oy =1
)‘W—‘trp .

Beanunna tg,) MOzeT GuITh NpH 9ToM moaydeHa us MAE no Trp,

3aMEUeHHOMY B MOMEHT HACTYILJIEHHS UCTHUHHOTO MOJIJHS,

ITonyuenue HOJTOTH 10 PACCMOTPEHHOH CXeMe OCJOXKHAETCH TPYA-
HOCThIO (UKCHpOBAHHS MOMeHTa INpoxoxKjieHusi CoJHHIA uepe3 MepH-
auad. [TosTomy 1asi onpeaeneHHust Ao ObBII IPeAJIOKeH crocob, npu Ko-
TOPOM AJISl TOJyueHHus] [rp HACTYIJIEHHS] HCTHHHOIO IOJAHH 3aMeyaloT
MOMEHTHl H3MEpeHHs] JBYX, TaK HA3bIBAEMBIX COQTBETCTBYIOUIHUX BBI-
COT.
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Puc. 133 O6nbsicRenne Meroja ompeje- Puc. 134 O6bsicnenne MeTOza onpe-
JIEHHsI MecCTa TI0 COOTBETCTBYIOIIHM BHI- JeNleHHsT MecTa 1O  COOTBETCTBYIOIIHM

cotaM CosHua BeicotaM CoJHIa

CymnocTsb cnocofa 3akaouaeTcs B ciaenyomeM. IIpennonoxum, yro
CYIHO HeNOJBHIKHO u cKJoHeHne CousHLa He MeHslercsi. B atom cayuae
CYTOYHBIH IYTb CBETHJIA OKA3BIBAETCS CHMMETPHYHBIM [0 OTHOLIEHHIO K
MepunHany Habmwonarens (puc. 133).

Hsmepum 3a HEKOTOpOe BpeMs 10 KyJabMHHauuu BeicoTy CoJaHLa
h u 3aMeTuM 110 XxpoHoMeTpy MoMeHT [’xp. Koraa Beicora CoaHua rnoc-
Jie KyJbMHUHALUH BHOBL CTaHET PaBHOH A, 3aMeTHM MOMEHT IO XPOHO-
MeTpy T”xp. Teneps

Top+ Ty
Trpcpz—p—Qp——I_uXP

6yner COOTBETCTBOBATb MOMEHTY HCTHHHOTO MOJAHS, a BHIGpaHHBIH U3
MAE 5o Trp, rpHHBHUYCKUI 9acoBoH. yron CosHua tg YHCJEeHHO pa-

BeH 3alajHo# A0JToTe Habaromartess.

Ha npakrtuke H3-3a mepeMelleHHs] CyJHA ¥ H3MeHEHHs CKJIOHEHUS
CosHua CyTOUHBIH NyTb CBeTHJa OyAeT CUMMETPHUHBIM He OTHOCH-
TeJbHO MepHuANaHa HaG/aoxaTessl, a OTHOCHTEJbHO HAWOOJbIIell BHICO-
Tl (puc. 134). Ilpu atom CosHlle NOCTHUTHeT HaHGOJbIIEH BEICOTEL 3a
HEKOTOpOe BpeMst 0 WJH TOcje HCTHHHOro mojaHs (cMm. § 68). Ecan
B 3THX PE€aJbHbIX YCJOBHAX H3MEPHTH 1O O0e CTOPOHB OT MEpHAMaHa
JIBe paBHbIE COOTBETCTBYIOIHE BBICOTH A, 3aMETHB MOMEHTH! M0 XPOHO-
MeTpy, TO CpejHee IPHHBHUCKOe BpeMs Habmoaennit Trp., Oyler co-
OTBETCTBOBATL YK€ He HCTHHHOMY MOJIJHIO, a MOMEHTY HauOoJbllei
BricoTsl CouHlla.

Beaenctsue 3toro Bei6paunblit u3 MAE no Trp,, rpuHBHUCKHIT Ya-

coBoit yros CosiHIIa He OyZeT paBeH JoJarore HabarogaTens, TaK Kak B
3TOT MOMEHT tg) He paBeH HYJIO.
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L1 nonydeHus Ao, 0KaspiBaercst HeOGXOAMMBIM IPHBECTH lg K Hc-

“THHHOMY MNOJTHIO, [Jd Yero B Hero BBOJAT NONPABKY, PABHYI0O MECTHOMY
sacoBoMy yr.1y CoJIHUA B MOMEHT ero HauboJblieil BBICOTHIL
[lonpaBka BeuucIsieTcs 1o GopmyJe

v =3,82 (1g ¢ —1g?d) (A" — V). (90)

3HaueHUsl U OpaBH/ia BLIYHCACHHH BXOASUINX B (OPMYJY BeJIHYHH
mpuBeseHs B § 68.

[lonpaska 1’ ¥MeeT 3HAK «MHUHYC», €CAH CBETHJIO JOCTHraeT HaH-
HoJblIedl BLICOTHI 10 KyJbMHHALHH, H 3HAK <IJIIOCY», €CJIH HAHOO0JbLIAS
BbICOTa Oyner nocJae KyJbMHHALHH.

Ilpu nosyuenun Ao, monpaska JoJXKHA a/jirebpanuyecKH BBIUHTATHCA
3 tp, 1. €.

hy =£2 — (% 1)
=360°—-)\w, ecau )~W > 1800. (91)

OcoGeHHOCTbIO JaHHOrO cHocoGa OmpejiesieHdsl LOJTOTH ABJAETCA
TO, YTO Ao NMOJNYYAIOT NPH 3HAYUTEJIbHOM yAaseHuu COJHHA OT MEepBOro
seprukana. ad yMeHblueHUs BJHSHUSA HAa TOYHOCTH NOAYYEHHOH KO-
TOTHl CAy4afHblX NOrpeliHoCcTell H3MepeHHs COOTBETCTBYIOIMHX BBHICOT
Heo0X04MMO NPOBOJAHTL HabGJl0leHHs NO Kpaiinell Mepe B a3uMyTax
20—30° no obe cTopoHb OT MepHIHaHA. UTo KacaeTcsi CHCTeMaTHde-
CKuX MOTpellHocTel HabJI0faTe e, TO OHH HCKJIOYAIOTCA, TaK KaK ca-
MU BBICOTHI B pacueTe He yYacTBYIOT, & CJIY2KaT TOJbKO AJsE PUKcanuu
T'xp u T"p.

IIpakruueckoe BbiMONHEHHE ONpPeleJEeHHs MeCTa NO COOTBETCTBYIO-
wum Bbicotam Couanua. Ilpu onpezeneHHH MecTa IO COOTBETCTBYIO-

wum BeicoTam CoJHLLA MOKHO PYKOBOIACTBOBATHLCS CJEAYIOHIMM MOPAA-
KOM paboTH.

[Todzoroska k nHabawdenuam. 1. Paccuurats T BepxHed KyabMu-
Hauun CosHLa, NPeBBIYHCINB Ae Ha TOJAEHD.

2. C nomowbo rabanuy BAC—58 paccuuraTh cyaoBoe BpeMmsi Bhi-
XOZa Ha NepBble W TpeTbu HaOJIOAeHHH, 3a1aBIUHCh PA3HOCTAMH a3H-
MyTOB OT MepuauaHa B 20—30° (cMm. § 63)

To =T —AT; Te=T,-LAT.

3. T1oATOTOBHTE CEKCTAH M XPOHOMETD K HAGMIOAEHHSIM.

Ha6arwodenua. 1. B paccuntannoe nisi nepsbix HaGmogenui Te d3-
MEpHTb OC 3y U 3aAMETUTh Txp,.

2. Oxoso momenTa T Kyabmunanun CoJHIa H3MEPHTb PSA BHCOT
IJIST IOJIYUEHHST ero HanboJibuieil BLICOTH —0c,. 3ameruts Te u oL

3. Oxkojso BpeMenu T¢, YCTAHOBHTh Ha CEKCTaHe OTCYET, paBHBIA
OC(;), , H 3aMeTHTb MOMEHT Txp, KONAa ABaXAbl OTpaxkeHHOe H300pa-
xenune CoJiHLA, ONYCKasich, KOCHETCS TOPH30OHTA.

Betuucaenus. 1, PaccqmaTb

+ Ty
Ty =g+t 92
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2. To T, moayuuts ¢ nomoupio MAE
O
trp u 3@.
3. UcnpaButs otcuer Hanboapweit Bricotl CoJHIA 0C@e BCeMH MO-
TpaBKaMu.
4. Ilo mosmyyeHHo! HauboJblell BHICOTE, KAK MEDHAMOHANBHOM, pac-

CUHTATD
Po=2Z L 3.

5. Paccuurath co cBouM 3HaKoM uacoBo#i yros CoJiHLA B MOMEHT
€ro HauOoJblIel BHICOTH T.
6. ITonyuutp 06CcepBOBAHHYIO HOATOTY IO hopMYyJIaM:

hy =13 — (£ 7); A;=360°—lw.

BriunciienHsle 0GcepBOBAHHLIE KOODJAHHATHE OTHOCSTCH K MOMEHTY,
korga CoJiHle RocTuraet Hauboblleldl BHICOTHI.

Mpumep 89. 2 uronst 1981 r., Xenroe mMope. e~ 35,1° N. Caeays HNK=128°,
V=175 y3., peluJil ONpeLeJUTh MECTO CYAHA B NoJIeHb, Tak Kak

3~ ~22,2°N, 10 H = T77° (Z=9¢— 0= 13°).
O] ®
TloaroToBusnch K NOJyueHHIO 06CepBAUHH CIHOCOGOM COOTBETCTBYIOUIMX BHICOT,
TaK XakK BRCOTH CoJHua Gosbline.
1. Tlponasesnn pacyer BpeMeHu BHIXOAAa Ha HabjO[eHHst, NPeABHIYACIUB HA NOJ-

geHb A.=124°30,0' E u 3anaBIunCh Pa3HOCTBI0 a3UMYyTOB OT Mepuanana AA=20°.
Pacuer kyromunayuu:

2/VI Ty | 118"
— | 818

2V Trp | 3%0%... 3522,2°N
+
Mg | 8

2)V1 T. | 1144e™
Pacuer T, nepsoix u Tpervux nHabaolenui. U3 taGauu BAC—58 no ¢~35° u
§~22,2° (onnoumennne), A= 160°(180°—20°) noayuaem: tS,D =5° um 20%;
T, = 11%40™ — 0420™ = 11%20™;
T, = 11740" 4- 0%20" = 12%00™.

2. Habmwonenns:
T, = 11420™; ocqy = 75°03,4%; Ty, = 03"21M01¢;
Tc2 = [1%41";, on=17,3 M; ¢.=35°05,5"N; h.=124°35,0' E;
HauboJbInas BLICOTA oc® =76°4,0" k¥ S;
7., = 12700 npu oc ey —75°08,4" noayunan Ty, = 04"01M075

Ugp= —0MC6% i+s=—1,3; e=10mu.
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OnpeaennTb Qo ¥ Ao HA MOMEHT BTODHIX HabJOJeHHI

Peuwenue
1.
Ty, | 03%21Y01° O 225°32,6' (+0,97)
+
Typ, | 040107 Ayt 10 13,8
Aot 0,6
> 0722M08°
Ty | 03%1%04° £ 235°47,0' W
tp| — 006 B, 22°09,7" N(+ 0,3')
A + 0,2
2/VI  Trp, | 03'40"58°
[ 22° !
o 09,9 N
3. Pacuer ¢,
oc® 76°54,0"x S
L8 — 1,3
d — 5,6
hB o z
@_ 76°47,1
Ahg 1+ 15,7
Ahyy 0,0
H® 77°02,8' S
. ze, 12 57,2N
3 22 09,9 N
o 09
% 35°07,1'’ N
4. Pacuer 1°

v = (3,82 tg ¢ — 3,82tg 8) (A'—y’)

W3 MAE usmenesune § 3a | u, A’= +0,3
U3 taba 24 a MT—75 o UK u V usmenenue @ 3a 1 u, §p'= —10,8".

Hs tabn 6 a MT—75 o ¢o 1 8

tgo
tgd

0,70
0,41

tgo—1tgd ’ 40,29

T=2382%0,29 (+0,3'+10,8") = +12,3

b Pacuer Ao

Ao = tg)) — 1’ =235°47,00—12,3' =235°34,77 W, A,=124°25,3" E.
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§ 72. Onpepenetine Mmecta nipH Beicotax Conkua,
6onblumx 88°

[lpu niaBauup B TPONHKAX, Korjga LIMPOTa MecTa u CKJIOHEHHE
JOJIHIIA OJTHOMMEHHBI, @ MX PasHOCTb COCTABJAET BeJHUYHHY, MEHLLIYIO
°, noayaenHas Beicora CojHua npeBbicuT 88°. B stom cayuae usme-
teHue asumyra CosHia BO6AH3M MepuauaHa OyJeT MPOUCXOAHTH OUYEHb
seictpo. [lostomMy aast mosyueHHs HeoOXOAHMMOH DasHOCTH a3UMYyTOB
3 40—60° notpebyercs Bcero 3—6 muH, uto obecneynBaeT KPaTKOCPOU-
10¢Th HabJ10eHul npu onpejenennd Mecra no Cognny. Kpome Toro,
ISl HaHeCeHHsl MecTa HA KapTy B TPONHKAX MOXKHO HDHUMEHATb OCO-
SuIil rpaduuccKuil mpHeM, COKpallalomui o6beM BbUHCIeHHI. DTOT
IpHeM 3aKJI04aercss B HENOCPEACTBEHHOM HaHECEHHH KPYLOB PaBHBIX
3BICOT HA KapTy B COOTBETCTBHH ¢ PACCMOTPEHHBIM B § 54 nmpunuunom
YIpeTeJeHHUs] MecTa CyJHa Ha 3eMHOM rJobyce.

JIs HaHeCeHUs H3OJHHUH ONpeReNA0T KOODAHHATH IOJIOCOB OCBe-
uennsa. OHM NPUHHMAIOTCS PABHLIMH 3KBATOPHAJBHLIM KOOpDAHHATAM
1a6/1104aBUIMXCA CBETHI, NoNyueHHBIM u3 MAE na Trp, HabmogeHni:

Pa=3g; la=t2.

[Tonoca HaHocsT HAa KapTy. Tak Kak B MaJblX UIHPOTaX HCKAaXKeHHS
MEPKaTOPCKOH INpoeKNHH BechbMa HE3HAUHTENBHH, TO H300paKeHHeM
KPYroB DaBHBIX BBICOT Ha KapTe 3/eCh MOLYT CJAYXKHTb OKDYKHOCTH.
[Ipu Bricorax Cosanna, Gosnpumx 88°, paauycsl 3THX OKDPYIKHOCTEH He
npesbicat 2° (1207), caegoBaTeJbHO, NOCTPOEHHST He BHIHAYT 3a PaMKu
KapThl. YYacTKH KPYrOB PaBHBEIX BBLICOT HAHOCAT B pafioHe CUKCIHMOTO
MecTa M3 MOJIOCOB OCBellleHHsI paguycaMu 2==90°—A. B Touke ux me-
peceueHHst NPHHUMAIOT 06CEPBOBAHHOE MECTO CYAHA.

Ecnu B paccMOTpeHHBIX YCJOBHSIX IPOBECTH ABAa WJIW TPH KPaTKO-
cpounblx HaOmwogenuss CoJHLlAa OKOJIO IOJYAHS, TO, NpuBeAs Hab.o-
IeHUs K OZHOMY 3eHHTy Y IPUMeHHB TrpaduuecKuil IpueM NpPOKJIaIKH
KPYrOB DaBHBIX BBEICOT, HOJYYHM B HX IepeceueHHH oOcepBOBaHHOE
mecto cyaHa. Ha npaxrtuke oObLIYHO TPOU3BOAST TPH U3MEPEHHUST BBHICO-
el CoJIHIIA: 10 HOJIYJAHS, OKOJO MOJYAHS W INocje mnoayaus. Bce Ha-
6or10/1eHHsT IPH 3TOM IPHHATO NPOBOAHTHL K 3€HHTY BTOPBIX HabJI0je-
Hul.

I st onpesnesienust BpeMeHH BBIX01a Ha HaOJMI0/I€HHUs, a4 TaKKe ycTa-
HOBJIEHHSI NMPUOIU3HUTENbHLIX a3uMyTOB M BHCOT COJHIG MPU KamKIOM
H3 HabJI0AeHHHd MOXKHO BOCIOJb30BATHCS NPHEMOM INpeABAPHTEJNLHOH
OpPOKJIaLKH.

Paccuntas Momenr KysabMuHanuu CojHla, BEHOpaTe no Tip KyJib-
munauun o). Ha kapry namectn napanniens ¢,=38z U IpeABHIUHC-
JeHHoe Ha T¢ KyJbMuHAUWH CYnCAuMoe Mecto cyama M. (puc. 135).
B nepeceuennu mapaJsienu @, CO CUHCAUMBIM MEPUAHAHOM Ac MPHHATD
foJ10keHne nodoca ocsellenus CoJHUA Ha MOMEHT KyJbMuEanud. OT-
JIOXKHUB BIIPABO U BJIEBO IO Napanjend oTpe3ku A= 15"=1M, nonyuurts
HECKOJIbKO TIOJIIOCOB OCBElIeHHs, COOTBeTCTBylOWnx 1, 2, 3 .. MuH
A0 u nocse KyapbmuHauud. CoefuHUB NOJydYeHHBle TOUKH CO CUHCJIH-
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Puc 135 Pacyer BpeMenn HaGuiojeHud TIPH ONpeleleHHH MecTa, KOria H®>88°

MbiM MecToM M, BolGpath Kesaemble AA (40—60°) Mexay moayaeH-
HbIM HabawoneHwem u AByMsi Apyrumu. Ilpm atom szanucate T. name-
YEHHBIX HabJoJeHuli, CHATh NPUOJIH3UTENbHEE a3uvyThl A 1 3eHUTHbIE
paccTosfiHusT 2, KoTopble nepeBecTd B A. Ilpu npaxtuueckoMm BHITOJHE-
HHH cnocofa MOXKHO DYKOBOACTBOBATBCH CJAELYIOUIHM ITOPSIKOM pa-
60THl

ITodeoroska x nabaodenusn. 1. CpaBuenneM ¢, M 8 Ha TOJleHb
y6enuTbes, uTO MepUANOHaNbHag BricoTa Cosnua npeswinaer 88°, Pac-
cyutath ¢ KyJAbMHHALKH.

2. PaecmorpenHbIM BbIIE NPHEMOM HOJYUHTb MOMEHTH CYIAOBOrG
BpeMeHH H npubausnienvivle A u i CosHIA AJAS hamaoro U3 Habuwo-
JAeHni.

3. IloaroroBuTh K HabJIOLEHHUAM CekCTaH H XPOHOMETD, ONPEAESHB
HX NONpAaBKH.

Habarwodenun. 1. B paccunTaHHEle MOMEHTH CYLOBOI'O BPEMEHH M3-
MEepHTL 110 HaMeyeHHBIM a3HMyTaM TpH BbcOTH CoOJHLA H 3aMeTHTh
MOMEHTH 110 apoHoveTpy. [1pu BTOphIX HabAIEHUSAX 3aMETHTh ON M
TOUKy ropuzonTa N H S, Hal KOTOpOi M3Meps.Jack BHICOTA.

Mamensis BhicoThl, 6mu3kue K 90°, He06X01UMO OPHEHTHPOBATH CEK-
CTaH II0 kOMIacy, pacroiaras ero Kaxiblii pa3 B BepTHKase CosHua
IO NTOJYYEHHOMY AJIS AaHHOTO HalmawneHus azuMyTy. CexcraH yaepixu-
BaIOT B INIOCKOCTH BepTHKaJga Ha I/a3; NoKauyHBaHUA CeKCTaHa npH
5TOM He AeJaiorT.

Bowtucaenusa 1 HenpaBuTh u3MepeHHble BBICOTHl BCEeMu IONpaBKa-
MM H paccYHTaTb 3€HHTHBIE PAaCCTOSAHHS.
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2. Paccuurarh Npub.IHKEHHOe W TOUHOE TPHHBHUCKOE BpeMs haXK-
J0TO U3 MOMEHTOB HabJMIOAeHHI.

3. M3 MAE no 7rp Kakjaoro u3 Hab/OfeHu# BbIOpaTh NpaKTHUe-
CKHE T'PHHBHYCKHE HacoBble YIVIbI trC;? U 85 (mocieaHee — IS MOMEH-

Ta BTOPHIX HAGAI0AeHuU) .

Bui6pannoe 3@ NpHHATL 33 OOLLYIO IIMPOTY MOJIOCOB OCBEIEHHUS,
a 'S —sa uX LOJTOTHL.

4. Paccuurarth MJaBaHue CyAHa 3a BpeMs MEXKAy MepPBbBIM H BTO-
puim ASi— 1 BTOPHIM # TpeThbuM ASp—3 Habmoenusamu. IIpu sToM MOXK-
HO T0Jb30BaThes npujoxkernueM 11 k MT—T5.

Ipoxaadra. 1. [IpoBecTu Ha KapTe napaJjjenb @qo=~3,, Ha KOTOPOH
HaHeceHb! NOJIIOCH OCBEIeHHUsI i, G2 U Q3 TIO HX AOJATOTaM.

2. Hoarocs nepBHil @i B TPETHH @3 NPHBECTH K 3€HUTY BTOPBIX Ha-
ononenuit. I 3TOTO TOUKY @i DepeHecTH BIepel IO Kypcy CyJAHa Ha
BeJHYUHY MiaBaHusi ASi—z, TOUKY @ CABHHYTh 10 KypCy Has3al Ha pac-
crosinne ASq_j.

3. C noMompbio WUPKYJIS WK AJUHHOH IMOJOCKH MJIOTHOH Gymaru H3
MOJ:OCOB OCBeIeHns, KaK U3 LEHTPOB, HAHECTH B padoHe CUHCIHMOro
MecTa JAYTH KPYroB PaBHBIX BEICOT, CHHMAasi MX PajHYCH 21, 22 H 23 ¢ 60-
KOBOY PaMKHU KapThl.

OGcepBoBaHHOe MeCcTO CyjAHa NPUHATH B TOYKe TNepecevyeHus Tpex
Ayr WM B LEHTPe MOSBHUBINErOoCA TPEYTONbHHKA MNOTpPelIHOCTei:.

Ecau maciutab KapTel Man (B 1 Muje MeHee 3 MM), TO OPOKJIAAKY
BBIMOJIHSIOT B HYXKHOM MacuitTabe Ha 6osbluoM JucTe 6ymard. OGBUHO
AJI 3TOTO HCIOJAb3yeTcss ofpaTHasi CTOPOHA KAaKOH-IM60 KapTel HJIH
MuTaMeTpoBka. Ha Gymare HaHOCAT Mapanjienb ¢,==3:) | MepuiHaH

BTOPOTO NOJIOCA OCBEUIEHHS Aa, =th_ (puc. 136). ITomtocw ocaeine-
HHUSA Qi H @3 HAHOCAT N0 WX OTIIECTBHSAM OT IOJIIOCA ag.

~ N
A, = 41°57,8W
p, =8°23,10 "% a; ’ '
LRI o7y, @ ory, , ay e
b as
a;
I3 Zz 2t
e
I {a ,
I I
154
- P T 905

o' 10" 20° 30'40" 50" 60' 70 80' 90" 100" 110" 1207
Salisy 1 1 L. 1 1 S RS R
3

Puc 136 TIpuvep ua onpegetenne Mecta, korja He >88°
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Hast monyuenus OTIIECTBHI 10 PasHOCTH BTOPOro u mepBoro ATa—;
TpeTbero u BTOPOro ATs—; MOMEHTOB HaOAIOAEHHH ONpenessiioT pas3Ho-
CTH JI0JITOT MOJIIOCOB, KOTOPBIE YMHOXKAIOT 3aTeM Ha COS 8!

OTLHZ—l:Pﬂz_l Cos BC, OTLU3__2=P,[[3_2 cos 8@ .

ITpuBeast MOMIOCH OCBCILEHHA Q) U @3 K 3€HHUTY BTOPHIX Hal.Jai0fe-
Hui, HAHOCSIT JYT'H KPYroB paBHBIX BEICOT K N, ecau ConHlle KyJAbMH-
HUPOBaJO Ha S, uanm K S — npu KyasMuHauuud CoJHIA Ha N — ot na-
pasIesd Qq.

Koopaunatel o6cepoBanHoro Mecta BHuucadoT no ero PUI u P,
OT BTOPOIO NOJUCA OCBEILEHHs:. I a3HOCTh LOJAToT noaydator mo OTIR
¢ nomouisio Taba. 25 MT—75:

@o:?aaipu—l; )oz)az+pﬂy

rae
0, =03 o =13
Mpumep 90. 30 urona 1981 r, Arnantuuecknit okean, TKK=70°% AI'K=0% V=
=20 y3 Ilpensoiyncauau na noagenn ¢c=a17,3° N, he=42,0° W; 6®=18,5° N.

Mepuanonansiag seicora Cosnuma oxoao 88,8° x N (£=17,3°—18,5°=—1,2°).
Pelnan onpefesuts MECTO 1O TPEM BHICOTAM

1. Pacuer BpeMeHu BbIXOAa Ha HabumojeHus, NPuGJIH3UTEJNbHBIX A3HMYTOB H BH-
cor Counnia

12%06™

K(m)

\ Aw 2 48

30,VII T
+

BVIL T | M54 ... 3 =18,4°N
Ny | 3

30/VII Te | 11954%

Hoayuus Te KyaApMuHauuu CoJHLa, TOCTPOHIH HA KapTe DACCMOTPEHHBIM BhILIE
npueMoM (cM. puc. 134) mapamienp @a=0a, HaHecaH cuucaumoe Mecto M¢ M PAR
NOJIOCOB OcBemlenust [IpuHSIH PasHOCTh a3UMYTOB Mexay Habjogendsmu B 45° Ua
nocTpoeHHH moayuyuan, uro A HavensieTcs Ha 45° NPUOIHIUTENBHO 34 5 MHH

Ciie10BaTeNbHO,

T, = 1149, A = 45°% Z =~ 1°,42; By ~ 88°18;
T.,= 11954Y; Ay = 0% Zy= 1°12'; Hy==88°4%;
T, = 11459Y; A3~ 315°% Z; ~ 1°42"; h3= 88°18’;

2. HaGmonenus:
T, = 11949Y: ocy = 88°04,0’ ¥ N; Typ, = 027481425,
4 . — [} ’ . — q C,
T, =11"54" oc_ =88°39,1' x N; Ty, =02'5303%
on="50,5 ¢, =17°19,8 N; A, =42°02,8' W;
T, =11"39%; oco=88°8,4" k N; T, =02'58"135;
i+ s=—2,1"; ugp=+0I"10% e=12 m.
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3 DBriyncienus (¢ ydyeroM, 9To npoksiazka Oyjier BoloJNHeHa Ha GyMare).

Taba. 11 u 8 MT—75 Moo= +9,8".

Ha

i '+- S = — 2, 1’
A= + 7,1
oce |88°04,0" k N|88°39,1" x N|88°08,4' k N
AR |+ 7,7 + 7,7 + 7,7
hoy | 88°1LT [88°46,8 88°16,1’
48,3 113,2 43,
2y 148 13 143,9
108,3' 73,2’ ,97
25 | 0 3 | 103,9
30/VIL T | 11754 Tep, 02%53"03°
+
Moy | 8 Uyp + 110
30/VIL T, | 14754 T | 14%54™(3°
3% 18°26,8'N (— 0,6') £ | 28°24,8" (1,07
Ab — 0,5 At 13 32,3
Agt 0,9
% =13 ' 18°26,3' N
£ | 41es8,0 W
A, 41°58,0' W
Ty, 02953"03° T o 02958%13¢
%0, 02 48 42 ‘Da 02 53 03
Toy a21¢ Y 510
Pla_y 65,2’ Pl;_o 77,5
OTlI, 4 Pl.cosd =61,9 Kk E OTU;s- o Pl.cosd=73,6" xk W
20 20
-— ' — X5M=1,T
S o XeAts 15 Sas o X5 1,

B peayasrare mpoxaaaku (cM puc 136) mnosyunnn HeGoJbLIOH TPEYTOJBHHK NO-
rpeliHocTell MeCTO NPHHSUIH B LUEHTPE TPEYrOJbHHKA
f10JI0Ca OCBelleHHs 10 00CepBOBAHHOIO MeCTa)

Pll=72,00 k S; OTW =0,1’ x W; PL=0,1' k W

%0, 18°26,3' N ha, | 41°88,0' W
Piil 12,0k S PIL 0,1k W
N % | 17°24,3' N N | 4S8, rw

C mnpoknajkH (OT BTOPOro
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nepcnemnabl pPa3eMTHMa
ACTPOHOMMHUESCKMX METOL/OB oNnpefeneHua mecra cygHa

IIpnMensieMble B HacTOALIee BPeMst acTPOHOMHHECKIIE METOIbl ONpejesienns MecTa
Cy/lHa TIO3BOJISIIOT NMOJYy4YaThb OO6CePBOBAHHbIE KOOPAHHATHL ¢ TOYHOCTBIO, AOCTATOMHON
JUIsl Lesed CyRoBOXKAeHHd. MopexoaHas acTPOHUMHSI He yTpauMBaeT CBOefl POJH H C
NOSIBNEHHEM COBPEMEeHHHX PaJHOTEXHHUYeCKHX CPeACTB. IJTO OODBACHSETCS aBTOHOM-
HOCTBIO H CKPHITHOCTBIO aCTPOHOMHYECKHX METO/JOB ONpejeseHHs MecTa, MPOCTOTOi 1
HaJeXHOCTbI0 HCNOJb3yeMHX HHCTDYMEHTOB, a TaKiKe TeM, 4TO TOYHOCTb aCTPOHO-
MUYECKHX ONpejesieHHH He 3aBHCHT OT DacCTOsHHs Ao Gepera. Bo MHorux paioHax
aCTPOHOMHYECKHE MEeTOLbl IOJYUeHHs 06cepBallUH NPOGAOJKAIOT OCTABATHCS OCHOBHBI-
MH, a 3aj]aya OlIpefesieHHs] IONPABOK CYAOBBIX KOMIIACOB B OTKDHITOM MOpe B Ha-
cTosilllee BpeMsi BoOGIle pellaeTcsl TOJIBKO METOJaMH acTponoMHH. B naapneiiurem
3HauyeHHe MOPEXOAHOI acTPOHOMHH He yMeHblIuTcA. OaHako 1 3TOro HeoOXOANMH
TIOHCKH HOBHIX NIyTei B ee PA3BHTHH.

ABTOMATH3ALHS aCTPOHOMHMUECKMX BblYHcaeHHHA. Paauocekcran. CospeMeHHOE
COCTOSiHMe HayKH M TeXHHKH TNO3BOJIHJIO ONlpelesiiTh HEKOTOPHE NYTH, BeayllHe K
APeOf0JIeHHIO OCHOBHBEIX HEAOCTATKOB aCTPOHOMHYECKHX METOAOB ONpejeseHHs MecTa
cyaHa. K 3TuM HeLOCTATKAM OTHOCSIT 3HauHTeJIbHBIE 3aTPATH BPEMEHH Ha BHIYLICJAEHHS
npH noJay4deHnu obcepBalyH, a TAKXKe HeBO3MOXKHOCTb ONpEJEJEHHA MeCTa CyaHa NpH
MJIOXHX METEeOPO.JOTHYECKHX YCJOBHAX, NPeNATCTBYIOLINX BH3YaJbHbIM HaGJ0AeHHAM
CBETHJ WUJIM TOPH3OHTA,

Ha cymax mopckoro ¢JioTa Bce Gojee IIMPOKOe PacHpocTpaHeHHe TOJNYYaT OTe-
yecTBeHHBIe M 3apy6exkHble HeGoJbliMe 3JeKTPOHHble KJABHIIHBIE BBLIYHCJANTENbHHE
MaUMHBl HacToJAbLOro H KapMmaudoro tunos (DKBM). Buegpenne DKBM B npawrtuky
Cya0BO/KRelnsl obecriednBaeT 3KOHOMHIO BPEMEHH IPH acTPOHOMHYECKHX BHIMIC/ACHHAX
M yMeHbIIAeT BEPOSITHOCTE IIPOMAXOB.

Ha xpynmHoTOHHAXKHBIX CyAax B IIOC/JeJHHe TOABl YCTaHaBJHBAIOTCH TaKXKe che-
HHaJbHEIE HABHMAlLUOHHbIE KOMIIJIEKCHl OTE@YECTBEHHOTO H 3apy0eiKHOro IPOH3BOACTBA.
HapurallHoRHble KOMIJIEKCBI COCTOST M3 JaTUYHKOB HHQOpPMaluH (Kypca H CKOPOCTH
cyasa, panubie or PJIC, cCyTHHKOBBIX CHCTEM, BBHICOT CBETWJI H T. A.), 3IJEKTPOHHO-
BBIYHCJHTENbHON MAaIUKWHBl H YCTPOHCTBA AJA BEIBOAA De3yJbTATOB DPelIeHUs 3a4a4H
Ha HHIHKaTop. DBM HMeWT onpeje/eHHble HJH CMeHHble NPOrPaMMBl AJs peilenHs
pA/ila HaBHMaUMOHHBIX 33444, B TOM YHCJEe H aCTPOHOMHUYECKHX.

B nocrieanue roapl 6biia paspaloTaHa PaiHOAcTPOHOMHYECKasd anmapartypa, npH-
MeHeHHe KOTOPOH No3posseT NpoBoaute Habuwogenus Cosanua u Jlyael npi J06oi
noroje. K TakuM cucteMaM OTHOCHTCSt PaJHOCEKCTaH, YCTPOHCTBO KOTOPOrO OCHOBAH®G
Ha JOCTHXEHHAX B OOJAaCTH PajJHOACTPOHOMHH H 32J€KTPOHHO-BBIUHCJHTENBHON TeX-
HHKH.

Ilpunuunnanbiasi BO3MOXKHOCTb HCIOJb30BAHHSL DAaAHOCEKCTaHa, OIBITHEE 06pas-
bl KOTOPOro NPOLLIM HCOBITAlHA elle B Hauase 50-X rofos, MOSBUIACH C OTKPHTHEM
B 1932 r. sABJeHHA paAHOH3/IYYEHHS, HCTOUHHKOM KOTODOTO SIBJISIIOTCA KOCMHHECKHE
ob6bekThl. K cepeante 40-x rojaoB mosyuu/ja IUHPOKOE pa3BHTHE DPafHOacTPOHOMUSA,
3ajauell KOTOpOH siBJasercs HccsenoBaHHe pajuoHaayuenuss Coonna, JIyHe, naaner
M ADYTHX BHE3eMHBbIX HCTOYHHKOB, TaKHX, KaK TYMaHHOCTH, yAaJeHHBIE OT HAc rajak-
THKH ¥ T. .

s onpejeeHHs KOOPAMHAT CyIHAa B MOpDE B HACTOAIIEE BPeMs] NpPaKTHUYECKH
HCNIO/IL3YETCSA PAaJIHOM3JYYEHHE TOJABKO CHJABHBIX  KOCMHBYECKHX HCTOUHHKOB, YTO
N03BOJIAET YCTaHABJHBATh Ha CyAaX CPaBHHTEJBHO NpocTylo paauoannaparypy. Cuae-
JyeT TaKiKe YUMThIBATb, YTO K 3eMHOH MOBEPXHOCTH H3 KocMoca GecnpensiTCTBEHHO
MOTYT TPOXOJHTb /IEKTPOMATHHTHbIE BOJIHBI JIHIIb B JHanlas3oHe OT 3 cM a0 10 .
BoJjiee kKOpOTKHE MIULIEMETPOBBIE BOJHBEI 3HAUHTEJIBHO MNOMNIOLLAITCH B Tponocdepe,
a 5JeKTPOMAarHuTHble BOJHLI C AJHMHOf BOJHBI cBhme 10 M OTpamaloTesi OT HOHO-
ctepbl. CpaBHHTENBHO MOLIHOE H3JyYeHHe B AHAlla30He MHJLIHMETPOBBIX H CAHTHMET-
poBrix BoJH umelor Cosnue H JIyHa, KOTOpEE MO 3TOi NpPHYMHE U SBASIOTCA HanboJee
HOAXOARIIHMH O0beKTaMu AJA Lenell cyioBoxjenHsa. s Toro utobni raGaputnl
NpHEeMHEBIX AHTEHH CYAOBHIX PAAHOACTPOHOMHYECKHUX NPHOOPOB OBLIH HeBOJbIIHMH,
X B OOJIbUIMHCTBE CJyyaeB KOHCTPYdApyHOT Anst HaboTel Ha uvactoTax 0,8—2 oM.
B sToM amManasode 3/eKTPOMATHHTHHIE BOJHBI NPOXOAAT CKBO3b aTMoc(epy 1 TOMIY
006/1aK0B ¢ OTHOCHTEJbHO HeGOJBIIHUMH NOTEPsiMH.
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PapuocekcTal npeacrasdaser co6ofi pajinoacTpOHOMHYECKYIO CHCTEMY, COCTOALIYIO:
#3 napaGoHyecKOl aHTEHHE!, MPUEMHOro YCTPOHCTBA, CleAflled CHCTEMBI, NaHETH C
annapatypofi, BBUHCJHTE/NbHOH MallWHBl H CTabHJH3upPOBaHHOH NAaThHOpMH On
npe1Ha3HAYaeTCs I H3MEPEeHHs! YIVIOB (BBICOT M a3HMYTOB), IO KOTOPHIMH C CYAHA
Ha0monal0Tes HeGecHble CBETHJA, W ONpedeteHHst KoopiauHaT cyiaHa. Ocbh BpallleHHs
JHarpaMMH HampaBJIeHHOCTH aHTEHHBI PajJHOCEKCTaHa COBMEIIAeTCsi C HalpaBjeHHeM
Ha KOCMHYECKHMHA HCTOUHHK M3JyYyeHHs H B JajbHeflleM aBTOMATHUECKH €ro Conpo-
Boxk1aer. IIpHHUMAaeMbIl PAAHOCHFHAJ MOCTYNaeT ¢ AHTEHHBl B NPIEMHOE YCTPOHCTBO,.
rie ycuiusaercss ¥ npeofpasyercs. DTOT CHTHAJ OCYyLIeCTBJfAET yIpaBJeHHe [ABHra-
TeIAMH CAeAsiiefi CHCTeMbl, HasHayeHHe KOTOPON 3akJ/iouaeTcss B obecneseHuH palo-
Thl PaJHOCEKCTAHA B PeXKhMe CJeXKeHHs 33 KOCMHYECKHM HCTOUHHKOM H3Jy4eHHs

IlBurarenn craensiiell CHCTEMbl M3MEHSIOT a3MMYT H YFOJ BBICOTEI OCH BpalleHs
AMArpaMMHK HanpaBJeHHOCTH aHTeHHBl AO TeX NOpP, NOKa HalpaBJeHHe OCH He COBMNa-
JlaeT ¢ HaNpaBJieHHEM Ha HCTOYHHK pajiuousiyyenus. ITosioKeHHe aHTEHHBI MO BHICOTE
H a3AMYTy ORHOBPEMEHHO TNiepefaercss Ha HX YyKasaTenb. C NOMOLIBIO MOJMYYEHHEIX
h u A Connna unu JIyHsl MoryT ObiTb paccuuTaHbl KOOPAHHATHI CydHA.

[IpakTuueckH pazvocexcraH pafoTaeT B COUETAHHH C 3JIEKTPOHHOH BBIYHCITE/b-
HOft MaUIHHOM, B KOTOPYIO aBTOMAaTHYECKH BBOASTCS LUH(POBHE aHHHE HabN0IeHHT
i 1 A, 3neMeHTH CYHCJEHHs CyAHa, a TAKXKe MOMEHTH BpeMeHH. DTH JaHHBe Npeol-
pasyiorcs B UHOPOBO KOA MallHHB. B COOTBETCTBKH € 3aAaHHOH eil nporpaMMoi
BHIUHC/IHTENIbHAA MAlIHHA BHIMOJHAET HYXKHble MaTeMaTHuecKHe JeficTBHA M BHAaeT
rotoseie pesysabTarsl. Ha nosydenne o6CepBOBaHHBIX KOODAHHAT CyAHA YXOMIT He-
CKOJIbKO CEKYMA.

Ha Ttoysnoctb pafoThl paanocekcTaHa Oo0JblIOe BJHAHHE OKasblBaeT Kauha CyA-
Ha. [losroMy aHTeHHOe YCTDPOICTBO pacrnofaraloT Ha THPOCTaOHAM3HPOBaHHONI naar-
¢opve, YTO 3HAUYHTENbLHO NOBLILIAET TOUHOCTL ONpejesieHHsl KOOPAHHAT.

Ha nokasaHus pajHOCEKCTaHA KpoMe OWHMGOK CcTabUJH3aUdH BJHAIOT TaKXe
atMmochepsan paguauus H paauopedpakuus. VIx BiusHHe yMeHBbINAOT NyTeM BBeje-
HHSl COOTBETCTBYIOLUIHX MNMONpaBoK. 110 AaHHBEIM HHOCTPAHHON NeyaTH, CpeiHsis KBal-
paTHYHast MOTPEIHOCTb B BEICOTE, ONpeje/seMOi C NOMOIUBIO PAaAHOCEKCTaHa, COCTa-
gHia =2—3’. B COOTBETCTBHM C 3THM TOYHOCTb ONpeJe/]eHHs MecTa CylHa COCTaB-
JgeT BeJAHYHHY OKOJO 2—3 MHUJb,

PaasocekcTaHbl HOKa ellle He MONYYHJAM paclnpocTpaHenHe Ha (JoTe BCJASACTBUE
CJI0YKHOETH YCTPORCTBA, 00.1b1UHX rabapHTOB H BHICOKOH CTOMMOCTH.
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