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Beenenue

Berimcrenns B acTponioruy  MrpaioT  KIIOYEeBYIo  POllb.
Oumbka B pacyerax CpaBHUMa C OWMOKOM XMpypra, onepu-
pyrolero 60abHOro. K 4eMy MoKeT NpuBecTU TPaKTOBKa ropo-
CKOMa, ec/M I/IaHeTsl PacliooXkedsl B HeM He TaM, Ie OHM
[AO/DKHBI HAXOAMTECH Ha caMoM zAene? YTo Bbl MOKETE r10coBe-
TOBaTh YE/0BEKY, MPUILeAIIeMY K BaM 338 [IOMOUILIO, eCiu ro-
POCKOI, KOTODBIH Bl €My COCTABM/M, HE SBISETCS ero ropo-
cKonom?

MMenHo nostoMy B AAHHOM METOAWYeCKOM Mocobuu pac-
CMOTpP@HbI TAKME Pa3Hble, Kasanoch Obl, TEMbIl, KOTOPbIE, OAHA-
KO, CBA3aHBl Mexay coOOoi HeBUAMMON HHUThIO. VX uayueHwe
MO3BOAACT MOHATL, YTO OTKYAa BepeTcH U Kyaa CTABUTCS.

KoHeuHo xe, B BeK TOTa/bHON KOMIILIOTEPHU3AMKY MOXKHO
Eb110 6Bl BCIO PYTHHHYIO paboTy o pacueTaM AOBePUTh Mallld-
He, HO, Ha MOH B3I/, HACTOAUMEI acTPOIOr AO/MKEH ObITh Ye-
NIOBEKOM BCECTOPOHHE DA3BUThIM U [OAKOBAHHBIM [0 MHOTHM
adcuunaviHaM. Tem HGonee 4to TPEHUPOBKa YMa MaTeMmaThde-
CKMMU YrpaxKHeHUSAMM He TO/BKO [10/1e3Ha A8 3A0PORb, HO U
[leN1aeT Ye/lOBEKa HE3aBUCUMBIM OT OKDYKAOUMx ero Haar Lu-
BH/IM3ALIMMU.




Cuctembl KoopauHaT

CYlecTBYeT GO/MbIIOE MHOMECTBO PA3/TMUHBIX CHCTEM KO-
opamnHat. Beex ux ofwenunser oata 0cobeHHOCTh — OHK npu-
BA3AITLL K Te/y, XapaKTepPHUCTHKN KOTOPOro HeoBXOAUMO H3Me-
DUTE.

Semis aBreketca Boxpyr Comina u OAHOBPEMeHHO Bpalla-
ercs BOKpYr coeit ocu. Harle cBetuno, B colo ouepenn, Tak-
K€ BpalWaeTcad BOKPYT CBOEH OCU U ABMXKETCS OTHOCHTE/IBHO
LeHTPa lanaxtuku, To xe caMoe MOKHO CKazaTh U O camoi
l'anaktuke. B mupe mer abcomotiio venomswkisix Ten. | lo-
STOMY AN ONMCAHMA [IePeMeIleHHS PasIMUHBIX OOBLEKTOB Bhl-

PaioT CHCTeMY KOOPAMHAT, YC/IOBHO CHHUTAINVIOCS Herlo-
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BIZKHOH.

[eo LHHeHTDHYECKAd H re/THOLIEHT, PHYECKAd
CHCTEMBI MHDAa

leHTpHYeckor ('reo” — 3emn
[, LEHTPOM KOTOPOH AB/AST

s Connue,
emdoc” — conuue). B

YTOH

1 [UTH aCTPOIOT

e oH nepes cobon crapur. Ecnn ero

1eMbl, CYALOLI MIOAEN, KHURYUIAX M0
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CHCTeMbI KOOPAHHAT

COCeACTBY C HWUM, TO, KOHEUHO Ke, B LEHTPe AO/MKHA CTOSTh
3emasn. Ecam ke B 061aCTU ero UHTEPECOB /ICXKUT BOIPOC:
"Ectb M1 xu3Hb Ha ConHue?', — To 3a Hadaso oTcyeTa OH
AOMKeH ByaeT NPHHATL Hallle CBETH/IO.

[Ipy u3yueHUM BUZA 3BE3AHOrO HeHa IMO/Mb3YIOTCA NOHATU-
eM HebecHOH cghephl — BOOOpPaXKaeMor cdpepsl MPOU3BOILHO-
ro paauyca, LeHTP KOTOPOH HAaXOAHUTCA B TOUKe Hab/MIOnCHUSA.

[lns onpeneneHus MoNOKeHUs Tex WM WHbIX CBEeTW/I Ha
HefecHo cdepe HeoBXOAMMO MMeTh OropHbie” Touku. [Ipe-
Kae BCero, 3TO OTBECHas /UHWA, HalpaB/IeHWe KOoTOpOH
COBIMaZaeT C Harpap/lIeHUEM CH/IbI TSXKEeCTH. 3Ta AWHUA [epe-
cekaeT HebecHyw cdepy B TOUKAx, HasblBAeMblX 3EHHTOM (Han
ronosoi nadmonarens) 1 HAZHPOM (C TPOTHUBOIONIOKHON CTO-
DOHBI).

Touku nepecedeHms BOOOpakKaeMoit OCH BpalleHHUA 3eM/r
¢ nebecHon ceport HasbIBAIOTCA MOMIOCAMH MHPA, a Coeau-
HAIOWAN X UHUSA — OCBIO MHPA.

loprsoHTOM HasbiBaeTCH TVIOCKOCTh, TMepPMeHAMKY/IApHas
OTBECHOM MUHHK. [I/I0CKOCTb, TMeprieHaAUKyIgpHas OCH MMPa,
Ha3bIBACTCS] HEOECHBIM IKBATOPOM, a TWIOCKOCTh, MPOXO/ALA
yepes OTBECHYIO AMHMIO M OChb MHDa, HasbiBaeTc HeGeCHHIM
MepHasaroM. Hebechpiit mepranan nepecekaercs ¢ ropu3oH-
TOM B [ABYX TOYKax: To4ke cesepa N M TOuke wra S, a Hebec-
HbIF 3KBATOP — B TOUKE BOCTOKA L u Touke 3arana W. /lunud
NS HasblBaeTCH [AOMYVACHHOH /HFHHEH.

SkBa TOpHAa/TbHaA CHCTeMa KOODAHHAT

Ha nefecHoit cdepe, Kak 1 Ha rnodyce, MOKHO TOCTPO-
UTh KOODAMHATHYIO CeTKY, MO3BO/AOUIYIO ONIpesentTs MecTo-
ro/noxeHHe Mmodoro KOCMHUUECKOro oOBeKTa.

KoopauHaTsl 3Be31 OTHOCHTE/IBHO TOPU3OHTA BCE BPEMs
MEHAIOTCA, [O3TOMY yaoOHee HCHO/Ib30BaTh BpALIALIYIOCH
BMeCTe CO 3Be3/HbIM HeOOM CUCTeMY KoOopaAMHAT. Takas cucTe-
Ma Ha3blBaeTC 3KBATOPHA/BHOH, Tak KaK 3KBATOD B Hell C/1y-
MKHT OAHOM U3 [/IaBHBIX TOUEK OTCUeTa.

B sTon cucteme repBas KoopauHaTa — YI/IOBOE PACCTOS-
HUMe OT HeBeCHOro 3KBaTopa A0 CBETWIa WM 40 0ObeKTa, ro-
MIOXKEHUE KOTOPOro Hac UHTepecyeT, — Ha3blBACTCH CKAOHEHH-
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MU OHpeseiet HACKOMBKO BLICOKO WM HACKOMBKO Ha ce-
Bep (o aon) O 1M0CKOCTH 3KBaTOpa HaxoaAMTes obbekT. Mame-
e s pasycax: co 3uakoM "+ (o1 0° no 90°) no Hanpas-
ACHIIO OF BBCSAIONO 3KBATOPA K CeBEPHOMY MO/MIOCY MHPa, CO
HIAKOM =" = OT 3BE3[HOrO 3KBaTOPa K IOKHOMY MOMOCY MH-
pa. Ecan nposoauts ananoruio ¢ rnobycoM, TO CK/AOHEHHe
aHa/IorM4HO reorpaHyeckoit WUpoTe.

Bropas xoopanHata masmizaeTcs mpamam Bocxomaeren
CBeTH/1a M NpesCcTaB/ifeT CoOON Yron Mexay ABYMA [I0CKOCTS-
MU, ONIHA M3 KOTOPbIX NPOXOAMT 4Yepe3 MoMmoc MUPa U AaHHOe
CBETW/10, & BTOpasA — d4epes MOMOC MHUPa U TOYKY BeCeHHero
pasrozneHctBus (0°T). Mamepserca B uacax, MHUHyTax u CeKyH-
fax.

Kpyru ckaonenus v npamoro BocxomaeHus 3aPUKCHPO-
BaHbl Ha HeGeCHOM cthepe W ABMIraloTCA BMeCTe C Heil, Koraa
OHa BpalllaeTc BOKpYr Habnonares.

QMHHYH’:'QCK.&E CHCTeMa KOOPAHHAT

OKmHITTHROH HaspiBaeTca BOOGpakaeMas NWHUA, TOMYydae-
Mas B pesy/abTaTe MepeceveHys MIOCKOCTH, B KOTOPOH 3emas
Bpamaetcsa Bokpyr Connila, ¢ HebecHoi cdepoit.

[lBeHaniaTh CO3BE3MIA, YePe3 KOTOPbIC NPOXOAUT KU
THKa, OOPa3YIOT IT0AC 30/4HAKA N HA3bIBAIOTCA 30AHAKATBHEIML,

OAHAK — TpeveCKoe C/0BO, G3Hauaowee "KPyr MUBOTHBIX
NO-BUAMMOMY, M3-3a TOTO, YTO HA3BAHMUA GOMLLIMHCTBA M3 3TUX
CO3Be3/1MH CBA3AHbI C }KHMBOTHBLIMH.

[TnockocTs KAMNTUKKM ABASETCH OCHOBHOM KOOPAMHATITON
TVIOCKOCTBIO B SKAWMNTHYECKOHM CUCTeme KoopauHar. Ms-sa ua-
K/IOHa 3eMHOW OCH I/1I0CKOCTh 3KAMOTUKKY COCTABASeT ¢ [/10C-
KOCTBIO 3KBaTOpa yron = 23°27'. Dxauntrka ¢ HeBeCHbIM 3K-
BATOPOM repeceKaloTcsa B Toukax Becernero (0°T) u ocenHero
(0°<) paBHORCHCTRUA.

Touxa BecenHero pasHoneHcTBUs (Touka OsHa) Bbina npu-
HATa 3a Hayano orcyeta. Yepes 3Ty TOUKY M OCb 3KAMITHKU
NPOXOAWT BTOP2A IAaBHAA [/IOCKOCTb B 3KAUNTUYECKON CHUCTE-
M€ KOOPAMHAT.

Teneps nonpodyem
OMpeaenuTs  KOOPAUHATY
npeanonaraeMoro  Hebec-
HOro Tesma, 0OO3HAUMB ero
6ykeon A. Yepes touky A
W OCb SKAWITTHKY NIPOBEAEeM
M/I0CKOCTh, KOTOpas nepe-
ceuer IKAMUITTUKY B TOYKAX
A n As (em. puc. 1) Ora
M7IOCKOCTD Ha3bIBaETCA
KpyroM mHporsl. OHa OKa-
JKETC  TOBEPHYTOM  OTHO-
CHUTe/IbHO [/IaBHOW [/IOCKO-
CTM Ha HEeKOTOPbIM Yronmn ¢

Puc. 1. {(yron mexay Touxon OBsHa

1 TOUKOMN A). DTOT yron Ha-

3bIBACTCA IK/IHITTHYECKOH AOArOTOH TinaHeTsl WM cBetwia. A

yros, OBPasyIoWMIACA MeKAY HAaNpaBIeHWeM Ha pPaccMaTpu-

BaeMbld HaMu O00BeKT OA M I/IOCKOCTBIO 3KAMUITTHKM (yron B),

HasbiBaercs ee wrporod. Ulupora sBasiercs ceBepHOMN, ecnu

Touka A HaxOAMUTCH B CeBepHOM nomycdepe, U IoKHON — ecnu
B I0KHOH.

Takum ofpasom, onpenenus AOATOTY ¢ U WHMPOTY B Kako-
ro-mbo HeGeCHOro Te/a, Mbl CMOXKEM HalTH ero KOOpPaAUHATH.

Ha nepBoM kypce MBI 6yaeM UCMONb3OBATh TOMBKO 3K/
THYECKYIO OATOTY f/iaHeT. B acTponorvyeckon nureparype
OUeHb YacTO BMECTO TEePMMHA ' 3IKAMITHUECKAd AO0AroTa M-
NONB3VIOT TEPMUH "aBCOMOTHbBIE paaychl .

Ha nnockocru nonoxenuve noboON MaaHeThl MOXKHO OTO-
Gpasuts caeayoumm obpaszoM. HauepTuM Kpyr, cUMBOMM3H-
DYoMK COBOM 3KAMMTUKY. Yepes LeHTp npoBeaeM ropusoH-
TaNBHYIO TIPAMYIO, KOTOPAs MepecedeT 3KAMITUKY B TOUKax Be-
CeHHero W OCEeHHero paBHOAeHCTBUA (B Todke OBHa M TOUKe
Becon). Touky Osna, KOTOpas NpWHATA 3a Ha4dano OTCYET],
nocrasum crpasa. OTcuer craHeM BeCTH [0 YacOBOHM CTpesike.
[Toansit kpyr pasen 360°. CoorBercTBEHHO, UTOORI HAUTH 3K-
MUNTHYECKYIO AOATOTY TOYKM A, HYXKHO OMpeaenurh yroa or
0° 0o Toukn A;.
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3011’}!8](6/?511’&3 CHCTeMa KOOPAHHAT

Koopannary Toukn A; MOXHO ONpPEAe/dTb elue oaHUM
croco6om.

Ecmn, Haumnas oT TOuKM Becemtero paBHOACHCTBHS, pas-
BUTb DKIUITHKY Ha 12 ceKTopoB paBHOM anues! (o 30° kam-
OBIA), NOMYHHTCS 30AMAKANBHBIA KPYT, COCTOAWME U3 12 3HAKOR
soavaka (cm. puc. 2): T, 8, I, B, £, 7, = M., 2, Vi, &
¥. Hadano kamaoro sHaka cOBMagaeT ¢ OKOHYAHMEM [pesbl-
ayutero. Tenepb, UTOGH ONpeaentTs MeCTONOMOKEHUE TOUKH
Ay, Mbl Bynem uamepsTs yron He ot 0° OBHa, a 0T Hayana 3Ha-
Ka, B KOTOPOM HaxoauTCA gaHHas Todka. COOTBeTCTBeHHO, Be-
AUHAIA 3TOFO YI7ia MOXKeT MNpuiuMars 3Hauenus ot 0° 10
29°59'59" (yron B 30° cootretcTBYET Hauany (unn 0°) cre-
AYIOUIero 3Hakaj.

270 B ganHoM  caydae

i ST .
24o\° =5 300° KOOPAHHATOH TOYKH Ha-

M / T 3bIBaeTCsHd ee Yraosoe
. . pPacCTossHMEe OT Hada/da

&

/ 3HakKa, B KOTOPOM OHa
HaxoauTcA. Kamepsercs
OHa OBBIMHO B Ipagycax,
|| MMHYTax M CeKyHaaXx.
W, [ OueBuaro, uTto npu
) M3MEPEHUM  KOOPAMHATHI
150° 3 TOukM TakuM  0Bpasom,
AN , — 8 HeoOX0AUMO  YKa3biBaThb

4

P

120° & o — 60 He TOMbKO 3Ha4deHue yr-
PI/I? 9 13, HO U CUMBO/ 3Haka, B
KOTOPOM OHa HaxoAWTCH.

Hanpumep, 23°07.
[Monobuas cucteMa KoopauHaT noaydnia HasBanue 20-
AHaKaasHOH. (JHa WMPOKO WCTOMBb3YeTCs B acTPO/IOrHM, B Ya-
CTHOCTH, I1PH NOCTpoOeHnn Tabnuu ademepua (cM. "Pabora ¢

Tabanuamu achemepua’).

210
s .".

180° o

Sameuanve. HecmoTps Ha oavnakoBble Hassanus, He cre-
ayeT NyTaTh 3HAKM 304MAKA C 30MAKAABHBIMU CO3BE3AUAMH.
3TO COBEPIICHHO pasHbie MOHATHSA.

Co3eanna (B TOM UMCAe U 30AMAKAMBHBIE) MPEACTARASIOT
coboit 06MacTH 3Be3AIOT0 Heba, B KOTOPHIX Bonee fpKue 38es-

— 8

CHCTEMP! KOOPAHHAT

bl 0BPA3YIOT XapaKTepHbie MUIypsl. Pastsle cO3BE3a4A UMEIOT
pasUdHble OUYEPTAHHUA U NMPOTSKEHHOCTb.

3HakW 304MaKa NPeACTaBIaloT cobol GUKCUPOBaHHbIR
YYACTKH 3KIUOTHKU. Kak yke BbIo MOKa3aHo Bbllle, OHWU UMe-
10T OAMHAKOBYIO NPOTAMEHHOCTh, paBHyio 30°. OTcueT 3Hakos
HauyMHaeTCA ¢ TOUYKU BECEHHEro PaBHOACHCTBUA WM HYMEBOM
Toukr OsHa (0°T). M3-3a sBrnenus rpeueccuu (CM. Huke) 3Ta
TOYKa OUeHb MeA/eHHO CMellaeTcs no skaunTuke. CooTBeTCT-
BEHHO, IPOUCXOAUT CMELIeHHE MO 3K/AUITHKE U CAMHX 3HAKOB
304MaKa.

OKono aByx ThicAY /16T Ha3ad MOMOMKEHNe 3HAKOB 304HakKa
Ha 3K/IMITTMKE [PAKTHMUYECKH COBIIAZa/lo C PacllonOXKeHUeM 30-
[MAaKa/IbHbIX CO3BE3AMI Ha 3Be3aHoM Hebe. K HacTosueMy Mo-
MEHTY PaCXOXKACHME MeXIy HWUMH COCTaB/AAET T1OYTH Ledbli
3Hak. Ho us-3a Toro, uto acTponory paccMaTpHUBaIOT MOMOHKe-
HHe MN/1aHeT B 3HaKax 30/MaKa, a He B 30AMaKasibHbIX CO3Be3u-
X, 3TO CMelIeHHe He OKa3blBaeT HUKAKOIO BAMAHMA Ha Xapak-
TEPUCTUKM KaK CaMHX 3HAKOB, TaK W I/IaHeT B 3THX 3HaKax.

HenoHuManye 3TOro npuBOAMT K MOSB/IEHWIO Y Au/ieTal-
TOB OT aCTPO/IOTHUH BIICUAT/ICHMSA, UTO CMEleHMe TOYKK BeCeH-
Hero PaBHOACHCTBUA M3MeHAeT XapaKTepPUCTUKU M/1aHeT B 3Ha-
Kax M, COOTBETCTBEHHO, CaMO DACIO/IOKEHHE [V1aHeT B 3ITUX
3HAKAX.

CBs3p MeX [V SK/THITTHYECKHMH H 30/THAKA/TEHEIMH
KOOPAHHATAMH

Hauano kamaoro sHaka uMeer CBOIO KOOPAMHATY Ha K-
MUIITHKE. 3Ta KOoopAMHATa YKasblBaeT, HAaCKO/IbKO Hauano 3Ha-
ka yganeHo ot 0°7T. Urobbl onpesennts SKIUNTUUECKYIO A0/1-
rOTY TOUKH, 3Haf ee 30AMaKanbHYIO KOOPAMHATY, HYKHO K 3TON
KOOPAWHaTe NMpPHOAaBUTh KOOPAHWHATY Hadana 3Haka. /lng aTux
L1e/1efl MOXKHO BOCTIONB30BATHCA Crieayioliert hopMyoi:

QA = Pan + Pazy, TAE (1)
Pa — IKAUITTHHRCKAA 4O/1r0Ta TOUKH A;

3y — BKMMNTUYUECKAR A0NTOTA HAYana 3HaKa;
Pasy — KOOPAMHA T NI/1aHETHI B 311aKE.

. 9 o I
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Gy MOAUHO TUSETL LY CACZYIONTCH TaBaUUbL:

07 Onern T 120° [les, §) 240° Crpenew, 7
0 Tenen, 150° [lesa, P 270° Kosepor, V¢
60" bramsnenw, T - 180° BerI) = 300° Bogonen,
90" ok, B ~ 210° Ckopnvon, M 330° Pbl6‘{?l_.“§€

['Ipumep. Meprypuit naxoaurcs B 23° [lepsl. HeoBxoammo
HAMTH ero 3K/UMTHYECKYIO AOMTOTY.

Pewenue. Havasio sonvakansHoro sHaka /leBbl UMeeT 3K-
avnTHueckyio aoarory 150°. Mepkypuil oT nadana 3Haka on-
crour Ha 23°. CrlenoBaTenbHO, ero 3K/AUMTHYeCKas A0nroTa
6yaeT paBHa:

¢ =150° + 23° = 173"

Ouenb 4acTo B aCTpONorM4eckoi NpakTUKe BO3HMKaeT He-
OOXOAUMOCTb B DellleHUH OBpaTHOM 3anaud: 3Has IK/AMMITHYE-
CKYIO A0MTOTY HeBecHOro Tena, TpedyeTcss onpeaeiInTh ero 30-
[AVaKa/bHbIe KOOPANHATHL.

B aToM cayuae Met MOxeM BoCnons3oBaThea popMyrion (1),
npeobpas’osar ee CreayiouM o6pasoM:

DAz = Oa — Qan- (11)

[Tpuuem spech cneayeT vMeTh B BUAY, YTO (A He MONKET
ObITb Be/TMUHMHOM OTPULIATE/ILHOM M He MOXKeT BbITh HO/IbIIE WITH
paBuo 30°. MHbmMU croBamu, 3HadeHue @, NoabUpaeTcs Ta-
KUM 0BPasoM, 4ToOBl OHO He MPEBLINAIo Pa U He BhiIo 6bi
MeHblIe ero 6onee dyeM Ha 30°.

[pumep. Sxmnruueckas nonrota CatypHa pasra 327°.
HeobxonnMo HalTy ero noAroty B 30AMAKAIBHON CUCTEME KO-
OpAMHAT.

Pemenwue. Touxa, orctoamas ot 0°T na 327°, HaxoauTcsa
B Bononee (300° — 330°). CnenosatenbHo, OT Haua/a TOro 3Haka
OHa yflarieHa Ha paccrosiHue 327° — 300° = 27°, 1o ectb ee Koopr
HaTa cocTamsaer 27° %%,

10

[leorpaghrdeckie KoopaHHATE

3eriaa pMeeT Nouty mapoobpastyio gopmy. Boobpaxae-
Mas rpAMas, BOKPYT KOTOPOH Bpauwaercs 3emis, MPOXOOuT
Yyepes LIGHTP MACChl T/IAHeThl M HA3bIBAGTCA OCAKO BPAIIEHHA.
OTa och NepecekaeT MoBePXHOCTh 3eM/M B ABYX TOYKax, Hasbl-
BaeMbix Ceseprsm v fOxrHRm romocamr. Co ctoporisl Cepep-
HOTO MO/MOCa BpalleHue 3eMid MPOMCXOAWT MIPOTHB YacOBOM
CTpernKu.

Donbwodt Kpyr Ha MOBEPKXHOCTH 3eM/u, TIIOCKOCTh KOTO-
POro MNepreHAUKY/AsApHa K OCH BpallleHUs, HasblBaeT i 3eMHBIM
sxBaropom. OH [e/IAT MOBEPKHOCTs 3eMId Ha ABa MO yilapHa:
Cepepnoe u [Oxroe. Masibie Kpyru, MA0CKOCTH KOTOPLIX I1a-
paviienbHbl VIOCKOCTH 3eMHOTO 3KBATOpa, HA3BIBAIOTCH [E0-
IPahHYeCKHME ITapa/Ie/IaMH.

boabwon noaykpyr, TpoXoaai yepes reorpadieckie
Nomockl 3eMau 1 4epes3 TOUKY A Ha ee MOBEePXHOCTH, HasblBa-
ercs reorpaghHyeckHM MepHaraHoM ToukH A. | eorpadude-
CKUPl MepHrAMaH, MPOXOoAAumi yepes [ puHBUUYCKYi0 obcepBa-
Topuio B AHrnuu (octosana B 1675 r. B npeamecrse [loHno-
Ha), CYUMTAETCA HYIEBbIM, WM Hadya/ibHbBIM MepuavanoM. Hyne-
BOM MepuAMaH U MepuamaH, OTCTOAWMMA OT Hynesoro Ha 180°,
[enAT MOBepXHOCTh JeMAW Ha ABa nonyuapus: BocrodHoe U
3anaaHoe, pPacnorokeHHble COOTBETCTBEHHO K BOCTOKY M K 3a-
naay oT | pUHBHUUCKOrO MepuanaHa.

[IpAMas M1HUA, MO KOTOPON Hanpas/ieHa Chia THXKEeCTH B
[AHHOM TOuke 3eMu, HasbiBAeTCA OTBECHOH WU BEDTHKA/IE
HOH /THHHEH,

[Tonoxenune Touku A Ha 3eMHOM MOBEPXHOCTH OAHOIHAY-
HO ofpepnenseTca ABYMA reorpadruecKkHmMu KOOpAMHATaMU:
HWIMPOTOM @ U AONTOTOH A.

Tleorpachrveckort mHpoOTOH TOYRM A HaskBaeTCs Yroa me-
Y MZIOCKOCTBIO 3eMHOrO 3KBaTOPa W OTBECHOW /MHHUeH, [Po-
Xoasuen Yyepes Touky A.

[eorpadudeckre MMPOTHl OTCYUTHIBAIOTCA OT 3KBATOPA B
npeaenax ot 0° no +90° (ceBepHas wmpota), ecan TOUKU e
x)at B Ceseprom noayuapun, u ot 0° no 90° (oxuas wmpo-
Ta), ecn ToukH /exar B OxHOM roaymapuu.
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leorpaghriveckori noaroTor N Toukn A Ha3bIBaeTCH /1BYX-
[PaHHBIA Yrosn Mexay [/IOCKOCTSEMH HY/IeBOro MepuadaHa H
MepHAMaHa, TIPOXOASUIEro Yyepes TOUKY A.

B c¢rpanax 6BoiBuero Coserckoro Coio3a NPUHATO OTCUU-
ThIBATb eOrpadUueckyio A0ArOTy K BOCTOKY OT Hada/lbHOTro
MepuaMaHa, TO eCTb B CTOPOHY BPAUICHUs 3eM/u, B l1pejernax
ot 0° no 360° (8 rpaaycax) uan ot Oh no 23h (B uacax). [ eo-
rpadbl, Kax MpaBu/io, OTCUUTBIBEIOT AOATOTY B rpeaenax ot 0°
0o +180° k BocTtory (BocTOuHas noarota) u ot 0° no —180° &
3anany (3anaaHas aoaroTa).

[ Iperreccns

[peBHerpedeckuii acTpoHoM [ unmapx, pacuBeT TBoOpuYe-
CKOM [IeATe/IbHOCTH KOTOPOro NMPUXOAWTCH Ha cepenvny Il Bexa
[0 H. 3., CpaBHUBaA KOOPAWHATHI HEKOTOPBIX 3BE3I CBOGTO Ka-
Ta/siora ¢ TeMU KOOpAMHATaMu, KOTOpble OblIM MOAYYeHbl ero
npeaecTBeHHUKaMu (B J4acTHOCTH, Tumoxapucom — Il B. 10
H. 3.), OBHAPYRUA BOMBIIME PACXOXRACHHUA B MX 3HaueHmsx. OH
OOBACHWI 3TO TeM, YTO Hauya/lo OTCYeTa TIPUHATON CHUCTEeMbI
KOOPIMHAT, TOYKA BECEHHero PaBHOACHCTBHA, OYeHb Me/eH-
HO CMeIUaeTCs 10 3K/UMNTHKE HaBCTPedy FOAMYHOMY [IBHXKEHHIO
Conuua. Tak uM 6b10 OTKPLITO SABACHWE IIPELISCCHH, WIN
npesBaperHHs PAaBHOACHCTBHH, BbI3BAHHOE OYeHb Me//IeHHbIM
nepeMenieHHeM OCH 3eMHOrO Wapa 110 KAaHOHWYECKOH MOoBepx-
HOCTH. [IpKr 3TOM HAK/OH 3KAMITTHKK K 3KBATOPY OCTAeTCA He-
M3MEHHbIM.

lperreccua cOCTOUT B @XKEromHoM CMeeHWH TOYeK pas-
HOMEHCTBHA MO 3kauTuke Ha 50,27, TloatoMy u och Bpalie-
HUA 3emu (0Ch MUpa), NepNeHAHKY/ISpHAs IFIOCKOCTH 3KBaTO-
pa, MOBOpAYMBaETCH 3a [OA Ha TOT XKe Yroa. Taxkoi MoBopoT
3eMHON OCH Ha3bIBACTCA [IPELecCHOHHBIM /BrrkerHeM. l3-3a
MPeUeCCUOHHOTO ABHKeHHU 3¢MHOW OCH CEeBEePHLIH MOMAC MU-
pa riepeMelnaeTcs Nno He6Gy BOKPYT CEBEPHOTO NOMIOCca dK/WII-
TMKU Ha Te xe 50,27" B roa.

3a 72 roma TOYKa BeCEHHErO PABHOACHCTBUA CMENAeTCH
MO 3K/UITMKE Ha 1 rpaayc, a oauH obopOT BOKPYT OCH 3K/MII-
THKY 3eMHas OCb coBepuiaer npubnusurensto 3a 25 800 ner.
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OcHOBHbIE CUCTEMBI
U3MepeHus BpeMeHH!

[ns npoBeneHUs PasIMYHBIX aCTPONIOTHYECKUX DacyeToB
HeOOXOAMMO HAYUUTLCH BBIYUC/AATE MECTHOe, TI'PHUHBHUUCKOE,
acheMepuaHoe W 3BesaHoe Bpems. [lonsiTaeMcs pazoBpaTscs,
YTO Ke 3TO Takoe.

Ha 3emne ne cyuectsyer npubopa, KOTOPLIA MOT 6bl He-
MOCPeACTBeHHO u3MepsTh BpeMa. Ho 6naroaaps Haauuuio B
MOBCEHEBHOM KU3HU NOBTOPRIOUMKCH COOBITUM, LUKIUIECKMX
MPOLIECCOB, Mbl MOMXEM [OACYHUTATh, KAKOE KO/IWMYeCTBO 3THX
LIMK/IOB [IPOL/IO MEXKAY ABYMS COOBITUAMM. DTOT NOACUET M Ha-
3bIBACTCH M3MepeHWeM BpeMeHH. EcTectBeHHO, 4TO U3MepeHUs
TOYHBI, eC/v [A/IMTeNBHOCTh UMKAOB noctosiHHa. O HenocTosH-
CTBE LMK/IOB, TOMOKEHHBIX B OCHOBY W3MEpPEHHs BpPEeMeHH,
MOXHO CYAMUTh, COTNOCTAB/AR UX ¢ HOee NMOCTOAHHBIM LIMK/IOM.

OaHuM M3 CaMmbiX M3BECTHBIX LIMK/IOB, MOBTOPAIOLMXCA BO
BPEMEHH, AB/IACTCA LMK/ CO/HEYHBIX BOCXOAOB. Ero HepaBHO-
MEPHOCTh OYeBUAHA, TaK Kak 3MMOH AeHb Kopoue, W ConHue
BOCXOMMT O3%e, 4eM netoM. [I18 U3MepeHHs BPeMeHH TakOH
LIMK/T HE TONTCA.

Boree mocrosiHHBIM ABAACTCS LMK/ CYTOUHBIX KY/AbMUHA-
unit Connua. B actpoHOMUM Ky/IsMEHALEAMH HA3bIBAIOTCA fAB-
/IeHUsT TIPOXOXKACHHA CBETH/I Yepe3 HeOecHbiH MepuadaH. B
BepXHEW KY/bMUHALMKM BLICOTa CBETH/IAa MaKCUMa/bHa, B HMX-
Hel — MHMHUMabHA. BepxHiowo kynsmuHauuio CosnHila MOXHO
onpesesuTh [0 MOMEHTY CAMOM KOPOTKOM TeHH.

BpeMs, B 0CHOBY U3MepeHMa KOTOPOTO OMOKEH LIMK/A CY-
TOYHBIX KynbMuHatmilt Conmua, HasblBaeTCs HCTHHHAIM COMHE -
HEIM BpemeHeM. VldrepBan Mmexay ABYMA 10C/1eq0BaTe/IbHbIMU
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SCHCULADIC CHLIEMDI FISME]EOrA BI/eMETI

KY/IbMUHALMAMU {BEDXHUMU WA HYMKHWUMM) Ha3blBACTCS HCTHH-
HBIMH COIHEYHKNMH cyTRamH. HadasoM ux cudrtaercs MOMeHT
BepxHer Ky/isMHHauuu ueHIpa Buaumoro CorHua, HasblBae-
MBIl HCTHHHBIM ITO/AHeM. [lpocteduim npubopoM and U3Me-
PeHUs UCTMHHOTO CO/MHEYHOTO BPEMeHHU SIB/SIOTCS COMHEeUHble
yacel, B KOTODBIX B KadeCTBe CTPe/KHM MOXKHO HCIIOb30BATh
Halnpas/leHUe TeHH OT BePTUKA/IbHOM MA/TOUKH.

McTUHHBIM cOMBeYHbIM BpeMeHeM TakKe HasblBaloT BpeMms,
npouesamee OT Hadasla UCTUHHBIX COMHEYHBIX CYTOK A0 AAaHHO-
rO MOMeHTa t, BhIpaKeHHOe B AO/IAX CO/MHeYHbIX CYTOK (dacax,
MUHYTax, CeKyHIaX).

MaobpeTeHre MexaHUUeCKHX 4acoB, B KOTODBIX 38 OCHOBY
WU3MepeHUs MPUHAT MNepuoa Konebanui MasTHUKA, MO3BOMWIO
3aMeTUTh HEePaBHOMEPHOCTb MCTUHHOIO CO/THEYHOTO BPEMEHH.
Oxasanock, 4TO AMHUTENBHOCTL LIMK/IA KYAbMUHALMN 3aBUCHUT OT
Bpemenu roga. Cpenats 4yackl, CrioCOGHbBIE OTCCKUBATH ITY
HepaBHOMEPHOCTh, TPYAHO, O3TOMY BBeNU CPEAHee COMHeY-
Hoe BpemdA. B ero oCHOBY MoO/OXeH TOAOBOM LMK BOOOpa-
xaemoro cpeariero CosHiia, KOTOpOe PABHOMEPHO ABIKETCSA
no HebecHOMY 3kBaTopy. [IpOMexyTOK BpeMeHu Mexay ABYMS
nocaenoBaTe/bHbIMU Bo3BpallieHusaMu cpeadero CorHua B TOY-
KY BeCeHHero paBHOAGHCTBUA (HyreByio Touky OBHa) HaabiBa-
eTcs TporHYecKiM rogoM. [IpOMexRyTOK BpeMeHu Mexay [ABY-
Msl [10C/1eI0BATE/IBHBIMU BEPXHHMH KY/IBMUHALIMAMM CDEAHEero
CornHlia Ha3bIBACTCH CPEAHHMH CO/THEYHBIMH CYTKAMH .

[pousBoaHbie eaUHULIBL U3MePEeHN BPpeMeHH:

1/24 yacte = 1 cpeanun
CPeMHNX COMHEUHBIX CYTOK COMHEYHBIN Yac.
1/60 yacts = 1 cpennss
CpeAHero COMHeYHOro Yaca CO/MHeYHast MUHYTA.
1/60 yacts = 1 cpennss
cpemHel CoMHeYHON MUHYThI CO/IHeYHast CeKkyHaa.

Onun Tponuueckuit roa = 365,2422 cpeanux comHedHbIx
cytok. C 1925 r. acTpoHOMBI Mepelii Ha cyeT BpeMeHH, [pH
KOTOPOM HAuya/io CYTOK COBIAZIAeT C MOMEHTOM HIDKHEH Ky/lb-
MuHauunu cpeaHero CorHua, TO eCTh C NOMHOUBIO.

[ns Bcex MecCT, pacro/iomMeHHbIX BAOML OAHOIO MepHaua-
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U CHOBHBIE CHCTEMBI HIMEPDEHHA BpeMeHH

Ha, CpelHee CO/MHEeYHOe BpeMs coBnazaeT. [las MecT, pacro-
MOXEeHHbIX Ha pa3HbiX MepuauaHax, oHo pasnudHo. CpenHee
CO/MIHEeYHOe BDEeMs /1A BCeX MeCT, /leXalllMX Ha OAHOM MepH-
[IVaHe, Ha3blBaeTCA MeCTHBIM BpemeHeM — local time (LT).

CpenHee conmHedHOe BpeMsi, KOTOPOe PerucTpUpyeTcs Ha-
6monaTeneM Ha [ PUHBUUYCKOM MepUaMaHe, WUMelollieM reorpa-
duueckyio aoaroty pasHyio 0°, HasbiBaeTcs [ pPHHBHYCKHM
cpearmm BpemeneM — Greenwich mean time (GMT). Ono
COBNaZaeT ¢ MUPOBLIM MM YHUBEpCanbHbIM BpemeHeM. B Boc-
TOYHOM [ONYLIAPUU MECTHOE BpeMs olepexaeT BCeMHUpHOoe, a
B 3anazHoM — OTCTaeT OT Hero Ha BPEMEHHON UHTepBasl, He-
obBxonumsbiit cpeatemy CoMHUY Ha TO, YTOOLI NPONATH OT 3eHHTa
[aHHOTO MeCTa [0 3eHWTa Ha | PUHBUUCKOM MepuavaHe (a7
BocTounoro noayiapus) Wiv oT 3eHdTa Ha | pUHBUYCKOM Me-
pUaAMaHe [0 3eHUTa AaHHOTO MecTa (a1 3anadaHoro noayiia-
pusi).

YucnenHo pasumua Mexay LT u GMT pasHa reorpadgude-
CKOM I0AroTe AaHHOTO MecTa, BhIDaXKeHHOU B uacax. { [pu aToM
HeoO6XOIUMO YHIUTBIBATh, UTO TIOHBIA OBOPOT BOKPYT 3eMiH,
paeubiit 360°, Contue npoxoaut 3a 24 yaca. 3Ha4UT, Ha NPo-
XOXK/IeHHe OAHOTO Ipaayca AC/TOThl OTPebyeTCs:

24u/360=14y/15=60mMun/ 15 =4 Mmun.

[ToaToMy, uTOBbl Haimu pasauuy Mexay LT v GMT Ha
aoarote A, HeoBXoAUMO reorpadHUiecKkyio A0/roTy MecTa, Bbl-
PAXKEHHYIO B Ipadycax, YMHOKUTL Ha 4 MHMHYTHL, TO eCTb A X 4
MuH. [lonyueHtoe 3HaueHue BpeMeHu GYneT BhIPAXKEHO B MU-
HyTax. [lig MCrnons3oBaHUst ero B Aa/ibHEMIIMX BBIYMUC/IEHHAX
TpebyeTcs MUHYTHL [TepeBecTH B Yacsl. [las 3Toro nomayyeHHoe
3HaueHue HeobxoauMo pasnenuTs Ha 60. UTobbl He npoaessl-
BaTb BCE 3THU AO/rHe BbIUMC/ACHHA, MOMHO PUMEHHUTb C1eayio-
llee npeobpasoBaHue:

Ax4/60=r/15
[TonyueHHoe B maHHOM cayvae 3HayeHWe BpeMeHW Oyaer

BBbIPAKEHO B Hacax.
Bce Bolllecka3aHHOE MOXHO BbIpa3UTb hOPMY/ION:

LT = GMT + A / 15 (u).

- Fh .



UCHOBHbIE CHCTEMb! H3IMEPDEHHA BPEMEHH

O HULDALIC LFLCTCHMOD FLAME fICAIFTAT O[T 2T

T loscroe Bpemsa

CrpaHbl, pacro/lo)eHHble Ha APYrMX MepuauaHax K BOC-
TOKY M 3araay OT [ pUHBUUCKOrO MepuadaHa, He YrnoTtpebasioT
B KadecTBe MectHoro Bpemenn GMT. Drto 6pi10 6bl Hemnpak-
THYHO, [TOCKO/IbKY MECTHbIM TO/AeHb, TO €CTh MOMEHT, KOraa
ConHlle A0CTUraeT MaKCHMMa/IbHOM BBICOTBI HaZ T[OPHU3OHTOM,
HaCTyraeT MpY ABMKEHUU Ha BOCTOK WM 3arad COOTBETCTBEH-
HO paHblle WK MO3¥e 10 OTHOWEHHIO K MEeCTHOMY MO/IHIO Ha
[ puHBHUCKOM MepuanaHe.

Heyno6no nonb3oBaThes TakKe M MECTHLIM BPEMeHeM, Tak
Kak NpU Mepeessne U3 OJHOrO KoHUa 60/1bWoro ropoaa B ApY-
oM NpyUIOCs 6bl MOCTOAHHO I1ePEeBOAUTH CTPE/KH YacoB
(npoTaeHHoCTs MurHcKa okono 15' no noarore, Uuto cooTBeT-
ctByeT 1 MUHyTe BpemeHH, a s MOCKBbI 3TV 3HAYEeHUs elle
Borbiie).

UTtobb U3bexaTb NMyTaHULb!, B KoHUe XIX Beka Bech 3eM-
HOM Wap pasgenunu depes kaxasie 15° no reorpaduueckoi
[OONTOTe Ha YacoBbIe MOACA, B Mpenenax KOTOPHIX (KaXaoro v3
HMX) BpeMsi IOCTOAHHO U PaBHO MECTHOMY BPEMEHU B cepeu-
He nosca.

Takum obpasoM, moscHoe BpemMa — Ty — 3TO cpeadee
COMHEeYHOE BpeMs reorpadryeckoro MepuadaHa, npoxoasile-
o yepes cepenrHy 3TOro nosca.

[Ipu nepexone oT nosica K NOACY B HAMPAB/ICHUM C 3arana
Ha BOCTOK BpEeMsi Ha [PaHULIE MOfca CKAYKOM YBe/IMUMBAETCH
POBHO Ha OAMH Yac.

KonmyecTtBo nosicoB paBHO KOMUYECTBY YacOB B CYTKAX —
24. Bce oHM npoHyMepoBaHst uucaamMu oT O a0 23. B rauect-
Be HY7eBOTO NPUHAT MOSAC, PAaCrONOXKEeHHbIH (10 A0AroTe) B
nonoce =7,5° oT [ pUHBHHCKOrO MepHAHAHA.

['paHMLIBI 4ACOBBIX MOACOB He MPOXOAAT CTPOrO MO MepPU-
[4aHaM, a TMpoBOAATCA [0 IPaHMLEM  aAMHHUCTPATUBHO-
TepPPUTOPHA/BHBIX enrHHLL cTpaH. Ha teppuropuu Poccuu oHm
MPOBOAATCH MO MPaHULIaM aBTOHOMHBIX pecny6/vK u obnacTei.

PasHuuia Memay MOACHBIM BpeMeHeM M BCeMUPHBIM paBHa
HoMepy nosica (N):

Tn-GMT = N.
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Ortcona:
GMT = Th - N.

B KamaoM HacoBOM [10Ce BPeMs Ha Leqaoe 4MC/I0 4acoB
onepexaer GMT uau 3anasasiBaeT OTHOCHTebHO Hero. [Ipn
3TOM HeBoablMe T[OocyAapcTBa W OTAEAbHBIE TePPHTODHH
BOMBILMX TOCYAAPCTE, PACTIONOMEHHbe B [Ipeaenax OHOro va-
COBOTO N0Aca, B KaueCTBe MECTHOI'O BpeMeHH MPUHUMAIOT [10-
ACHOE BpEeMsl.

MMeeTca paa rocygapcTs, Ha TEPPUTOPHH KOTODBIX MeCT-
Hoe nosichoe speMs oTaruaetca of GMT Ha apobHOe Konude-
ctBO uacos. Hanpumep, B Mrauu sta passuua coctapnser 5
yacoB 30 MunyT, a Ha Tepputopud Poccun ao 1919 r. pasuu-
ua ¢ GMT cocrasasna 2 qaca 31 MURYTY.

LlexperHoe Bpema

Hexoropele rocymapcTBa Ha CBOMX TEPRPUTOPHAX M3 Pas-
NMgHbIX cooBpazkeHuit BBoaaT Aekperroe Bpema (1 ).

Taxk, Ha Tepputoprn CCCP 8 mione 1930 r. Bce uacsl Gbi-
M rIepeBenetbl Ha OAWH Yac Brepea:

T[J:T[']+1L{.

OTmMena 3TOro N2KPeTHOrO Bpemerir Obia Mpou3BeseHa
31 mapra 1991 r. OnHako He MPOWO W roaa, Kak 19 axeaps
1992 r. ero BBRenM BIIOBb, (10 Telepb ke Ha TeppUTopun Poc-
cuu (no Kpaineit Mepe, B MOCKOBCKOM pervoHe).



UCHOLBHDIE CHCTEMbD] FASMEDEHIHA BEMEHH

/letree Bpems

Bo MHorux crpanax netom aisi 60aswero CoBNageHus pa-
Ho4Yero nHg CO CBETOBLIM AHEM BROAWUTCH JeTHee BpeMdA. [1ns
3TOrO CTPE/IKU YacoB (KAaK MpaBu/io, HOUb) [1epeBOAAT Ha
oavt yac Briepes. [lpu oTMeHe netHero BpeMeHu HX BO3Bpa-
MWAIOT Ha OAMH Yac Haszasl.

B CCCP ppesneime aetHero speMenu MpakTHKOBAIOCh /10
1922 r., a B 1921 r. 0110 BBOAWAOCL ABAMKALL. JaTeM AOATOe
BpeMsi ero He ucnoas3osanu, a ¢ 1 anpeas 1981 r. ono Beo-
aures noctonnno. B 1981-84 rr. gpenenve netHero spemenu
npoussoannocs ¢ 1 anpens, a otdena — ¢ 30 centadpsa. B
rocenyIone ro/bl ero Crani cMeiarh Ha [1ocae1Hes BOCKpe-
ceHbe mecaua. C 1996 r. orMena /nerHera BpeMeHM Crana
MPOUBBOAMTLCH B [IOC/IEAHEe BOCKPECeHBE OKTAODS.

Pacuer I prirBrucKoro cpesrero BpeMeHH

[lpn ripoBeneHrn ACTPOHOMHYRCKHX PACcUeTOB “avactyio
yaobHo ucnonssosats GMT svecro LT (xorsa 6wl 1oTOMY, 4TO
KOOPAMHATE [V1aHeT B Tabmuuax sdeMepua npusBesersl Ha
gacos GMT).

[na nepesoga LT B GMT MoxHO BOCNONL3CBATLCHA Cae-
AYIOLIMM @ATOPHTMOM:

[lar 1. Ecan aefictByet netHee w/Wnn AeKpeTHoe Bpems,
HEeobX0MMMO NIePEBecTH ero B MofAcHoe.

Mlar 2. Boluects U3 MOACHONO BpeMeHH HOMep HacOBOIo
rnogca.

[llar 3. Ecan noayuerHoe 3HadeHne donbiie 24, BbUecTs
24. Ecnm menbwe 0, npubasuts 24.

[Npumeuanue. [lpu BemonHeHuu wara 3, Korda HeoBxo-
AMMO YUUTHIBATD HE TOALKO BPEMsl, HO 1 AaTy COOBITHH, Cesly-
eT NPUOABUTL OAHK CYTKH, e/l IMTOayUYeHHOoe 3HadeH e 6o/ble
24 qacos, U BLIYECTH CYTKM, ec/iin OHO MeHtiie ()

B HeKOTOPBIX M3AaHUSX [TPUBOAATCH Tabdamnlibl

It
AN PA3NHMUHBIX TePPUTOPHI M pastbix AaT yKasaHa pasHuLa

B KOTOPBIX

)
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mectrHoro Bpemeru ¢ GMT. Tpu ucnionszoBaHun 3TOrO 3Haue-
1A Wark 1 1 2 npeablayiero anropuTMa caenyer O6beauHHTb,
FAK Kak fJeTHee U JeKpeTHoe BpeMms!, a TakkKe HOMEp JacoBOro
(0fCa YIKe YYTeHbl B JAaHHOM MNOMpaBKe.

PaccMotpum Heckonsko npumepos pacyeta GMT,

[Mpumvep 1. Onpesennts GMT ans coGetus, KoTOpoOe
ripousowno B Muticke 3 mapta 1998 r. 8 5 u 45 mun.

[Tar 1. /letHee BpeMaA B AaHHBIA NepUoa He AEHCTBYET.
Hexpettioe Bpems B benapycu, nocie otmers! ero B 1991
r., 3aHOBO He BROAMAOCH. | l03TOMYy HUKaKMX AeHCTBUE Ha
ABUHOM HIare He MpOH3BOANM.

[Mar 2. Munck HaxoauTea BO BTOPOM YacoBOM T0fCe, [10-
3TOMY:

GMT =54y 45 Muu - 24 = 3445 MuH.

[Mpymep 2. Onpenenuts GMT nas cobuitus, KOTOpOE
npousoinio B Mockse 14 miona 1985 1. 8 14 u 23 mun.

[Har 1. Ha ykazaHHbil MOMeHT AeficTBoBano nekpeTHoe (1
u) 11 netHee (1 4) BpeMs, NosToMy:

Th=14u23muni—-1u—-1uy=12y4 23 MuH.

[llar 2. MockBa HaxOAMTCH BO BTOPOM HacOBOM [OACE:

GMT =124y 23 Mua— 2 u =104 23 Mun.

Moo BolgecTH 06uyio hopmyny, oBobUAIIYIO [IPHEe-
[ICHHBIA BBILIE ATOPHTM:

GMT = Ty — Iy =Ty — 'y, rae

Tw — Bpema cobeTusg;

[1q — nornpaska Ha AEKPeTHOE BPEMSA;
[ly — norpaska Ha 71eTHEE BpeMs;
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CICACQBADIE LALTEMDBI HSME[JERHH BLCEMEHH

I'lh — nonpagBka Ha 4acoBOM MosAC.

B koHue parHoro nocobus B ['lpunoxenusx 1 v 2 npuge-
AeHbl Tabauubl, B KOTOPBIX COAEPXKATCA Aaiitible O BBeJSHWH U
OTMEHe JEeKPEeTHOro ¥ /IeTHOrO BPeMeHM Ha TeppPUTOpUN ObiB-
wero CCCP u benapycu. B amux tabnmuax 1MeeTcs nonpaska,
npencragnsioman coboi pasuuuy Mexay GMT un MecTHbIM 11O~

Ke aerperHoe U nerHee spemsa. [laa naxomaeruss GMT ¢ wc-
MOMb30BaHNeM 3THX Tab/ ML MOXKHO BOCHO/NB30BATLCA CCAYIO-
wen hopMynon:

GMT = Ty - TI1,

rae [T — pasHula Mexay MecTHBIM TMOSICHBIM BpeMeHeM U
GMT, Basras u3 Tabimilibl A8 PaCcCMATPUBAEMOH AaThl.

[ins 3AKPEITeHMA DAacCMOTPEHHOro RBRbille MaTepHasia I1o-
MbiTAUTECh CaMOCTOSITE/IBHO RBLINONHHUTD cnenyioure 3alaHvis
OTBeTb! Ha HUX MpUBEAEHLI B KOHLIE AaHHOI'O M3/Z1aHUA.

3ananve 1.

Onpenenrts GMT ana cobbitrs, KOTOPOE MPOU3OILIO
B Mockee 14 asrycra 1990 . B 7 u 23 muH.

3ananue 2.

Onpenenuts GMT ans coBuITHA, KOTOPOE MPOU30IIIIO
B Muticke 20 dheBpaan 1992 r. B 19 u 35 mun.

3ananue 3.

Onpeneauts GMT u naty ana cobbiTHA, KOTOpOE Mpo-
m3zowno B Mockse 1 uiong 1984 r. B 2 u 20 Mun (Houw).

(JCHOBHbIE CHCTEMbBI HIMEDEHHA BPEMEHH

Sehemepraroe BpeMs

HepasroMepHOCTs CyTOYHOrO BpalleHus 3eMad, Habrio-
[JaeMas B TeUYeHWe rofa, ydTeHa INpy BBeACHUW CpeaHero cos-
HeyHoro spemenn. Ho 6oree To4Hbie U3MEpeH A aTOMHBIMU U
KBapLEBbIMHM HYacaMH MO3BOAWIN TIONMYYUTL YOearTenbHble a0-
KasaTenbCTBa TOrO, 4YTO BpalleHre 3eMad MOCTereHHO 3aMen-
NARTCA, a NPOACMKUTENBLHOCTL 38MHbBIX CYTOK HeNpepbiBHO, XO-
TA NPaKTUYeCKH U HesaMeTHO (He Bonee deM Ha 00,0023 ceryn-
abl B CTO/ETHE), YBENUYUBACTCA. JTO MPHUBOAMT K OWIMOKaM
NpU pacyeTax ddeMepus MiaHeT — acTPOHOMBI He HAaxXOAAT UX
Ha PaCCUMTaHHBIX MecTax. [ lo 3Tol nmpuuMHEe npeacraBafAercs
HEBO3MOKHBIM HCNONB30BAHME TeKYLIMX 3eMHBIX CYTOK, @ Tak-
e MX ApOOHBIX 4YacTed (JacoB, MMHYT M CEKYH/I) B KauecTse
MaclTabHbIX eAUHHL BPeMeHH, Tak Kak modas eauHHULa Hame-
PeHUs A0/MKHa OCTaBaThCs HeU3MEHHOM.

[loatoMy acTpoHOMbl BBend B yrioTpebneHue YCIoBHOe
paBHOMepHoe Bpemsa — sgheMeprzarioe Bpema (ET) — v yeios-
Hoe pasrHoMeproe Cosnrie. VIMeHHO OHO B nocnenHee Bpems
UCMOMB3YeTCH NPH pacdeTax MON0KeHU MIaHeT, KOCMHUeCKHX
kopabneyt v UCKYCCTBeHHbIX CNyTHUKOB 3emaun. B 1956 r. Me-
MAYHAPOAHBIA KOMHUTET Mep M BeCOB MPUHAI pellleHre CUUTaTh
onHo cekyHaon 1/31556925,9747 yacts TpONMYECKOro roaa
ana Momenta 1900 r., O siuBaps (to ects 31 aekabps npens-
ayuero roaa) 8 12 vacos ET.

B HacTosee BpeMms Ha 3eM/e MCMOAL3YIOT ABE CHCTeME
BPEMeHHU:

— HepaBHOMEpPHOe BpeMsi, KOTOpOe AB/AETCA pe3ynbra-
TOM HabMOACHUA W ONpeaensercs AeHCTBUTENbHbIM BPaLleHH-
eM 3eMau. ITO BCEMUPHOE BPEMS;

— paBHOMEPHOEe BpeMs, KOTOPOe HCMOMb3yeTcs MNP Bbl-
yMcIeHrn 3eMepra naaHeT. B ocHoBe cyeta 3TOro BpeMeHu
NeXKHUT orpenenenre aheMepUAHON CeKYHIbL.

[na nepexona OT HEPABMOMEPHOrO BCEMUPHOIO BpeMeHH
{kortopoe cosnagaer ¢ GMT) k ET Hy)HO BBeCTH MOMNpasky,
KOTOpas orpenenseTcs Ha OCHOBAHWK TEOPUH aBrvkeHus [1yHbl
U TOYHBIX HaBMmoAeHWN aBuKeHns /IyHbl cpeau 3sesa. JTa I1o-
rpaBKa MOXeT OBITb BbldUc/1eHa Mo popMyie, HO TOJYHee BCero
ee 3HayeHHe MOXKHO HalTH B Tabauuax apemepua.

AT = ET - GMT nnu ET = GMT + AT
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CHOBHbIE CHCTEMbI H3MEPDEHHA BEMEHH

Tak Kak CKOPOCTb BpalleHus 3emMau BOKPYr CBOCH OCH [10-
CTeMEHHO YMEHBIIAETCA, TO KaMable CpefHUe CYTKHU CeroaHs
HeCKO/IbKO A/nHHee ademepriarsix (B cpearem Ha 0,0016 ce-
KyHabl 3a 100 aet). [ToaToMy U HaYan0 KaxkaOro nocaeayiolle-
ro roaa, namepenHoro B ET, HacTynaeTt padblie KaleHaapHoro.
B uactoctu, Ha navano 1988 r. pasuocts Mexay ET v GMT
pocturana yike b8 cekyna. 3TOT haKkT HeOOXOAVMO YIUTLIBATD
NPYU HAXOXKACHUM KOOPAWHAT [/1aHeT 1o sdeMepuraam.

IBeanHoe BpeMa

GMT, kax u LT B moBot ToHKe 3eMHOTO apa, onpenesns-
erca aswxernem ConHua. MHbIMM c10BaMM, 3a COMHEUHbIE Cy-
TKM MOYKHO MPUHATH BPEMA MexaY ABYMS [10C/eA0BaTe/TbHbIMU
npoxoxaeHuamMu ConHLa depes MepuanaH MpH HaGMOIeHUY B
gaHHoM NyHKTe. OAHAKO acTPOHOMOB (BMpPOYEM, Kak v acTpo-
7IOTOB) MHTEPEeCYeT ABMKEHME 3Be3d. B uacTHOCTH, MM Heobxo-
AMMO MMEThb 'dachl', KOTOpble LK Obl TakKMM oOpasoM, 4TO
BO3BPAllEHHE OIpeae/leHHON 3Be34bl B UCXOOHYIO TOUKY Ha He-
6e rnpouncxoanno sl poBHO uepe3 24 uvaca. Takue uackl Hasbli-
BAIOTCA 3BE3AHRIMM YACAMH, 3 BPEM#A, KOTOPOE OHM OTCHUTbI-
BAIOT M KOTOPOE OMpeaenseTcss BUAMMbBIM ABMMMEHHEM 3Be3d,
Ha3bIBACTCH IBEIAHKIM BpeMeHem — sidereal time (ST).

3Be3aHble CYTKKM HAYMHAIOTCS B MOMEHT BepxHel KyIbMu-
HalMK TOUKM BEeCeHHEero PaBHOAEHCTBUA — HY/IeBOM TOYKH
Osna. M3-3a TOro 4to, NOMUMO BPAILIGHHUA 3eM/IH BOKPYL CBO-
el ocu, oHa Bpalaerca ele u BoKpyr ConHUA, KymsMUHALMA
HerOABYIKHBIX 3Be3a M HYAeBor Todkyd OBHa Kamablil rocae-
OYIOWMH AeHb [MPOMCKOAUT PaHblle, YeM B Mpeablaylini AeHb
noutn Ha 4 MuHyTH (Tounee — Ha 3 MunyTe 56 cexkyna). Ha-
MOMHUM, HTO 3eM/si OTHOCHUTE/IbHO HEIOABIIKHBIX 3Be3d Bpa-
IaeTcss BOKPYL CBOEH OCH B Ty Ke CTOPOHY, YTO M BOKPYr
Connua.

Oann roa, To ects BpeMsa, B TeueHue KoToporo CornHie
BO3BPAIIAETCS Ha CBOE IIPEXKHEee [1O/I0KeHHEe OTHOCHTE/IBHO
3Be3d, comepxuT npumepHo 365,25 cytok. 3a aToT repuoa
3emns cosepluaeT npumepHo 366,25 ofopota BOKpYr CBOEH
OCH, C/1e0BaTeNBHO, B FOAY COACPMKUTCH CTOMBKO Ke 3Be3HBIX
CYTOK. TaknMM 0BpasoM, 3BE3/IHbIC CYTKM KOPOHe COTHeYHbIX Ha
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Bermuuiy, pashyio: 1/365 4 = 3 mua 56,55 ¢ 24 waca ST
COOTBETCTBYIOT MpHMEpHO 23 4Yacam 56 MHUHYTaM CO/MHEYHOro
BPEMEeHH.

GMT v ST cosrnagaior B TedeHue rofa /vllb OAWH Da3 — B
MOMEHT OCeHHero pasHoaeHCTBUA (okono 23 cewradps). Ha-
yMHag € 3TOrO MOMEHTa, PAackOXAeHUEe MexXay HUMM DacTerT,
Tak yto ST ofrouser GMT. Yepes nonrona sTo pacxoxaeHve
pocturaer 12 dacos, a cnyctsa roa oba BpeMeHW OMnATb COBIIa-
[aloT.

1 3Be3aHoMy yacy;

1 / 24 yacth 3BE3AHBIX CYTOK

1 / 60 yacts 3pezanore yaca 1 3Be3aHOl MUHYTE;

1 / 60 yacTtb 3Be3nHOM MUHYTBL = 1 3Be3OHOM CeKyHIe.

Mectroe 3Beaarioe BpeMs

MecTHbiM 3BE3/1HBIM BpeMEeHeM Ha3blBaeTCa MDPOMEXYTOK
BpeMeny OT MOMeHTa BepXHeM Ky/IbMWUHAaUMK HyneBOH TOYKH
OBHa Ha MeCTHOM MepH/MaHe A0 AAHHOIO MOMEHTa BPeMeHH,
BbIpAMKeHHRI B eauiiax ST.

[ prirBrycKoe 38e31HO0E BpEMA — 3TO MeCTHOe 3Be3dHOe
BpemMs Ha [ pHHBUUCKOM MepUakaHe.

B acTpolOMHUUCCKUMX U aCTpOMOrHyeckyx Tabavuax (cM.
"PaGota ¢ Ttabauuamu asdemepua’) NPUBOOMTCA 3HAYeHHe
IPUHBHUCKOIO 3BE3/HOIO BPEMEHM Ha FPHUHBHUCKYIO IO/THOYbL
Kask/IbIX CYTOK. L-c/M Hac vHTepecyeT KapTuHa 3Be3aHoro Heba
Ha JaHHOM MepyauaHe B aiHBIA MOMEHT BpeMeHH (a 3TO Hac
ByaeT MHTEpecoBalhb [P MOCTPOGHHUK FOPOCKONa), TO HaM He-
0BXOM¥MO 3HaTh CpefHee 3Be3aHoe BpeMs Ha AaHHOM MepH-
ouaHe B AaHisid MoMenTt spemeru. OHO paBHO CYMMe MECTHO-
ro 3pes/Horo Bpemeln B nondods (STg) v BpeMmenwu, npouwes-
1erc OT NOANCUH 710 JaHHOrO MOMEHTa, BbIPaKeHHOTO B eaw-
puax ST.
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Kanenaaps

Kanennapem npvHATO HasbiBaTh ONPEACNICHHYIO CUCTEMY
cHeTa BpEMEeHM, MPUMEHSEMYIO [IPW U3MEPEHMM BPEMEHHbIX
UHTEPBA/IOB HO/MBIION [JTATE/NBHOCTH.

CrnoBo "KaneHaaps' NpoUs3oIIIG OT AaTUHCKUX c10B "caleo”
— MpOoBO3I/alaTe, Onoeluars W calendarium” — agonrosas
kHura. B /lpesnem Pume crieuMansHbiil riamwatai, HasHadeH-
HbIIl BEDXOBHbBIM KPELOM, PasHOCH/I BECTh O Hadasle OYepeaHo-
ro Mecsaua. [locre 3TOro OnoBelieH|s HaYMHAMUCh HOBble Ka-
neHabl. Bropoe 3HadeHue CBA3aHO C TeM, YTO [1epPBOro Yucia
Kaxaoro mecsdua B ToM ke [IpesHem PuMe 6bl10 NPUHATO Y-
/IAYMBATD [POLIEHTbI 10 AO/TaM.

B ocHoBY KaneHnaps B pasHbiX Ky/ibTax U Y PastbiX HAPO-
A0B ObI/IM [MOMIOKEHbl PA3/MHUUHbIe UMK/IbI. TaK, B OCHOBY My-
CYMBMAHCKOTO Ka/leHAaps IMO/ONKeH [epHOA MeXKAY ABYMA [0/
HOMYHUAMM — CUHOAMYECKUI MecCAL, paBHbid 29 cytkam 12 4
44 muu 2.9 ¢. [BeHaaliath Takux MecsUeB O30T AYHHbIMR rod,
paBublt 354 anam. B nekotopeix cmaHax [Oro-Bocrounoi
A3MM  UCTIOMB3YETCH AYHHO-COMHEUHBIA Ka/leHAapb, B OCHOBY
KOTOPOrO IO/I0KEH LMK/ [OBTOPEIIMA YC/IOBUM BHAMMOCTH
COMHEYHBIX 3aTMEHUA — Tak Ha3biBaeMblt MeToHoB UMK (OH
coctaenser npumepHo 19 aer). Hauano actpoHOMMUecKoro
rofa B 3TOM Ka/leHaape COr/iacyercs co cmMeron das /1yHsl.

B eBponenckoin kyabType nonydua paclpocTpaHeHye Ka-
neHaaph, B OCHOBY KOTOPOTO ObI/ 0O/I0MeH COMHEeUHbI LMK/
[TockonbKy cpeaHr TPOMMUYECKMH TOA, KOTOPLIA [PeACTaBaseT
coBOM MPOMEKYTOK BpeMeHH, 3a KoTopblit CornHue Bo3Bpalla-
eTcsA K TOYKE BECEHHETO PaBHOACHCTBUS, He KpaTeH CpeaHMM
conHeuHsM cyTKaM (1 Tpormueckuit roa = 3652422 cpearnx

LA o A R e e
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COMHEUHBIX CYTOK), TO MpPW CO3AaHUM Ka/eHaapsa BO3HUKaeT
npobreMa: Kak UCKIIOUMTh HAKOI/IGHUE OUTHOKU?

B [pesrem Erunre ucrons3oBascs CoMHEUHbIN KaneHaaph,
B KOTOpPOM 6bi10 poBHO 365 cyrok. [lpu TtakoM kanenaape
kaxasle 4 rona oummbra yBeqMuUBanach Ha 1 aeHs.

B 46 r. no H. 3. PUMCKUIA BePXOBHDIA KpeL, [O/IKOBOACL U
nucatens Onuit Lesapb BBen KaneHaapb, BrOCASACTBHMM [10/1Y-
UMBIUKMP HasBaHWe ko/mHaHckoro. Cyer no aMaHCcKOMy KasleH-
Aapio 6bin HavaT ¢ 1 aueaps 45 r. 4o v, 3. B stoMm kanenanape
Tpu roda noapsa uMend no 365 agHen, a uerBepThit — 366
(TakoM roa Ha3bIBAACH BHCOKOCHBIM). TakoW KaneHzapb Obia
ropasao TouHee MpexHero, Ho 1 oH 3a kaxzasie 400 ner Bce
»Ke OTCTaBa/l Ha TPOe CYTOK.

K xoHuy XVI Beka ata ommbra cocTasaana yxe 10 axen u
nostomy nana pumckuit [puropuit Xl 4 oxktabps 1582 r. ¢
LIe/IbIO €e UCIIPaB/IeHUA BBe/ ABa U3MEHeHU:

1) ucnipasun gary, seeas cpasy nocne 4-ro ne 5-e, a 15-e
oKTABGPS;

2) MCKMOUWN roaa, 3aBeplualouIne CTOMETHUA, M3 M0cC/1eno-
BaTe/TbHOCTH BUCOKOCHBIX /I€T, 33 MCK/IIOUEHUEM Tex, KOTOpbIe
kpathbt 400. To ects 1700, 1800, 1900 — He BHCOKOCHbBIC
roasl, a 2000 — BUCOKOCHbIM.

Takol KaseHaapb [ONYYKA BIOC/ICACTBMM HA3BaHWe IPH-
TOPHAHCKOrO.

[nuTensHOCTh roaa B 3TOM KareHzape 60sblue Tponude-
cKOro Ha 26 ¢, 1o ects 3a 3300 ner Haberaer onepexeHve B 1
[eHb,

Cuer BpeMeHH [0 MPUrOPHUAHCKOMY Ka/lleHAapIo Ha3biBaeT-
CA HOBBIM CTH/AEM, a 1O IONWAHCKOMY — cTapaiM. B KoHue aaH-
Horo maganus B [ Ipunoxennn 3 Haxoautcs Tabnuua, coaep-
Xallas AaThl BBOAA PUIOPHMAHCKOrC KasleHaaps B Pas/IMuHbIX
rocyaapcrsax mupa. Poceus ao 1 drespana 1918 r. (14 des-
pansg 1918 r. — 1o HOBOMY CTH/IIO) MH/A MO IOIMAHCKOMY Ka-
NeHAapI0. DTO pacxOoXIeHWe KaseHaaper HeoOXOAMMO YU TbI-
BaTh Mpu pabore ¢ COOBITUAMH, MPOU3CLICALIMMU AO YKa3aH-
1O [JaThl.

QPOH Ha/leHAdpAa Ha3blBaeTCAd Ha4dano cyeTa /1eT.
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fiqasdendai/o

Hauano HOBOU 2pbl OTHOCUTCH K DPOXKOCHUIO XPUCTa
(paccuntalia 1 npeanoxena K Beesenuio B 525 r. /luonucuem
ManeiM). B katonuuecknx cTpadax oHa Bblia BBeneHa B 532 T,
a B Poccun -—— 8 1700 r. o atoro momMenta Poccus nons3osa-
7ackh CYETOM /18T OT COTBOPEHUS MUPa, OTHOCHA ero Ha 1 MapTta
5508 r. no u. 3. (B I'lpunoxenunt 4 1IpUBOAATCH 3MIOXH Bak-
HeMUWMX KaneHIapHBIX AaT, NPUMEHSBILIMECH B Pas/MdyHble Bpe-
MeHa B Pa3HbIX CTpaHax).

B acTpoHOMHUECKMX U XPOHOMOTHYECKMX pacyetax 4acTo
MCMONL3YETCA HeIPepbiBHbIM CUeT AHeH, KOTOPbIM HadHHaeTcs
or 1 suBapa 4713 r. 40 H. 3. 3TO TaK Ha3LIRACMbIN JO/IHAHCKHF
neprosa, KOTopslid Been B 1583 1. dpanuysckuit yuetisia Ko-
3ecp Ckanurep. 3a Hadaslo IOMMAHCKOTO AHA [IPWMHUMAaETCH
cpenHuit nongeHs Ha HYnesoM (I pUHBUMYCKOM) Mepuauane.
IOnmarckue aHu coxpatlenHo obosuadatotcs JD. B actpoHo-
MUYECKHX M acTPOIOrHdeCcKUy Tabuiax NpHBEOAUTCA 9TOT He-
npepsBubit cuet aneit (eMm. "Pabota ¢ tabnmnuamu acdemepun').

Envnuyib uamepenus
BpeMeH!

B nosceaHeBHON xKu3tu BpeMa B OOMBUIMHCTBE Caydaes
M3MEpPACTCA B Yacax M MUHYTaX WM B YacaxX, MUHYTax U CeKYH-
aax.

Crnenyer TakKe MOMHUTb, YTO OOBIYHBIE UYaChl OTMEPSAIOT
Bpems 1o 12 dacos, npoberas Bech Lmepdaat 3a CYTKH ABa-
xasl. [loaToMy, Koraa Mbl OTMEYaeM BpeMsi KaKoro-ambo cobbl-
THA, TO OBBIYHO A06aBAREM Ha3BaHUe YacTH CYTOK, B KOTOPOeE
oHo npowmsono. Hanpumep, necsts 4acos yTpa, AeBATh HacoB
Beyepa, Asa Jaca HOUM.

Bpems "6e3 yeTsepTH aBa yaca AHSA' MOMKHO 3arMcaTh Kak
1:45 ans, uan 1 4 45 mud gus, wan no 24-4acoBoi wkane —
13 4 45 mun. B nocneanem caydae HasBaHMe 4acTH CYTOK
ONYCKaeTCs, TaK Kak NPy TakoH QOpPMe 3allMCH M TaK MOHATHO,
KOT/Za MPOU30LIIO COOBITHE,

OaHako NpU  NPOBENEHHH MaTeMaTHYeCKHUX pPacyeToBR
yaobHee BbipakaTh BPEMfA B BUAE YACOB M JeCATHYHBIX A0/1eH
yaca no 24-4acoBoit mKkane. [ Ipyu 3ToM Heo6X0AMMO NMOMHHTD O
C1eayioliMx COOTHOWEHUSAX:

1 cytkn = 24 qaca;
luac = 60 MunyT;
1 munyta = 60 cexyna.

[ns nepecyera BpeMeHH, 3allMCAHHOIO B BHAE 4acoB, MU-
HYT M CeKYH/, B Yachl M eCAThble A0MM Yaca MOXKHO BOCIOB30-
BaTbCA C/ICAYIOUINM a/ITOPUTMOM:
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At LPHETAELDE LW (L C11eln Sf/CMENHA

War 1. Pasneauts umcno cexyra Ha 60.

Hlar Z. K srieveHHio, nonyyeHioMy npy BHINOMHEHUA (1ara
1, npubasuts umcno Munyr.

[Tlar 3. Pazaenuts cymmy, NonyueHnyIo 1ocse BhINOMHeHs
wara 2, Ha 60.

[lar 4. Ipubanurs ¥ pesyisTaTy, NOMYYeHHOMY MOCAe Bbl-
MIOTHeHHA mara 3, YHeao Yacos.

Hlar 5. Ecan Bpems cobbitua 6p110 yKasaHo 1o 12-
4acoBOW WKa/se, a COObiTHe NPOU30UW/IO T10CAe TOAAHA
(Hanpumep, B 9 yacoB 15 MunyT Bedepa), HEOBXOAMMO K
3HAUEHUIO, T[10/1Y4eHHOMY [10C/A€ BHIIONHeHMA wWara 4,
npubasiith 12.

[Tpumep.

I'lpeobpasorars 5 4 28 My 32 ¢ nHA B yack
.32/60 = 0,533..;

0,533 + 28 = 28,533

. 28,533/60 = 0,4755;

.5+ 04755 =54755
. 54755+ 12=174
Oteer: 17,4755 u.

Tt W N =

Mrorna 6siBaer HeOBX0AMMO BBIMOAHWTL OBPATHYIO Olle-
paLuio, TO ecThb NepPeBecTy BpeMs, BelparKelHoe B vacax U je-
CATHUHBIX 08X Haca, B YacCkl, MHUHYThI M ceKyHasl. [lag Bbi-
NO/MHEHUA AaHHOTO MPeodpazoBaling MOXKHO BOCIIO/IB30BATLCS
CrenyIolMM anropUTMOM:

Hlar 1. OrtiiMaeM 0T MCXOAHOTO UMCAa LeMyIo HacTh, KO-
Topas ByaeT [PeACTABAATL COOOM KOMMUEeCTBO Yacos.

Hlar 2. /IpoBryio HacTs MCXOMHOrO YMCAa YMHOXKaeM Ha
60.

llar 3. Or snauenns, NoAY4eHHOro MPH BLIMO/HEHUH [1ara
2, BHOBL OTHMMAaeM LIe/IYiO0 4YaCTh, KOTOpas Ha 3TOT pa3
npeactaBifeT CoO0H KOMMUYeCTBO MUHYT.

_ o .
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[Har 4. /IpoBryro YacTh, OCTABWYIOCH MOCAE BbiNO/AHEHUA
ripeablayen orepaumM, yMHoxkaeM Ha 60 U nonyyaem Ko-
MIMYECTBO CEKYHA.

[pumep.
[lpeobpasosate 15,3456 u B yachl, MUHYTE! M CEKYHIIbI.

1. 15,3456 - 15 = 0,3456;
2.0,3456 x 60 = 20,736;
3. 20,736 - 20 =0,736;
4.0,736 x 60 = 44,16.

Oteet: 154 20 mun 44 c.

[pofHYIo 4acTh B 3HAUYCHUM CEKYHA MOXKHO OMYCTUTh, Tak
Kak MoAOOHYIO TOYHOCTH HEBO3MOXKHO 06eCeuuTh Npu UsMe-
PeHUY BpeMeHM OOBIMHBIMU YacaMH,

3ameyarvie. /A8 NpoBeaeHMA HEKOTOPBIX  BbIHMCACHMN
uioraa Tpebyercs [POUSBOAWTL NpeobpasoBaHHe 3HaueHHH
HacoB B CYTKU. [laa 3TOr0 HeoBXOoAMMO 3HAUCHUE YacoB pasae-
T Ha 24, Hanpumep, 6 yacos = 6 / 24 = 0,25 cytok.

[Tpn o6paTHOM NpeoBpasoBaHtM, KOMa KOMHMUeCTBO CYTOK
TpeByeTCcs BhIPazUTh B Uacax, HEOOXOAMMO UCKOAHOE 3HAUCHHE
YMHOXKMTL Ha 24. Hanpumep, 2 cytok = 2 x 24 = 48 u.

Boirtonnas npeobpasoBatme HEKOTOPOU BeAWUMHBL B Pas-
AMYHBIe eAWHMWLLI HM3MEepPeHHs, BCIIOMHUTE OWMH H3BECTHbINA
MY/IBTHK, B KOTOPOM 3BepH M3Meps/v A/IHiy yaaea. B oaHoM
cnyyae erc J/IMHa PaBHAMACh TPeM COHEeHKaM, a B APYromM —
TpUAUATA BOCEMU ITONyrafgM. KOHeUHO XKe, U3MepeHHe B MOTy-
rasax Obl10 BHYLWIMUTE/bHEE, HO He caeayeT 3absiBaTh, UTO A/
Hac BaXHee JanbHeMillas NPOCTOTa B UCIONB30BaHUM TOMYHEH-
HBIX BE/IMIMH.



Eaunuiiel usmepexus
JUTMHBI AYTH.

Cnoxenve ¥ BEUUTAHUE
CMellIaHHbIX Yucerl

[1yry OKPYRHOCTH OOBIYHO M3MEPSIOT B [PAAyCax, MUHYTax
U cexyiaax. |Ipu 3TOM pasiudHbie YI/ioBble BEMHUHHBL Bhipa-
HKAOT CMEIUIAHHBIM YUC/OM, COAEPHALIMM EBCe BhILUIEMEePeuunc-
AeHHble eAuHMUbl u3Mepenus. Hanpumep, 15°21'34" — 15
rpaaycor 21 Munyra 34 ceryHabl.

C rnogoBHOM 3aMMChio YKMC/AA, BbIpa)aloulero HekoTropoe
YrnoBoe paccrofnre, Bhl OyaeTe CTaAKWUBATBCA MOCTOSHHO: M
npu paborte ¢ TabauiaMu peMepua, oNpeaenss KOOPAMHATD
[VIAHET, UM NPY HaXOKICHHU Feor PadiudecKuX KOOpANHAT MeC-
Ta COBLITHA MO PA3IUYHLIM aT/1acaM M KaTazoraMm, U BO MHOTHX
APYTHX CAYYAsX.

[onroTa naaHeTsl Ha JKAWITTHKE, KaK YXKe YMoMUHAAOCh
paliee, — 3TO Ayra Mexay Hadanom soauaka {0° T) u ToukoH,
B KOTOpOWM HaxoauTcs (yiaHeTa. [eorpadudeckasn nonrora —
3TO Ayra Mexay [ PUHBHUUCKMM MEPHAMAHOM M MEPH/IMAHOM, Ha
KOTOPOM HaXOAMTCH MCKOMBbIN OOBEKT.

[ns HaxomAeHUs 3THX (M MHOTHMX APYIUX) Yr/IOBbIX Beu-
UMH YACTO [IPUXOAMTCH TPOU3BOANTEL apuMeTHYeCcKUe AeHC -
BUSL CO CMEWaHHbIMHU YMC/aMK, [PeACTaBARIOUMMHA  COOOH
CYMMY /1M Pa3HOCTb OAHOPOAHBIX 1:@/THUMH, BBIPaKeHLbIX Pas3-
HBIMM eAMHMLIAMH: TPadyCaMH, MUHYTAMM M CeKyHaamu. Bbi-
[O/IHEHME STUX OMepPaLMil MOXKHO OCYLIECTBAATE ABYMS CI1OCO-
SamMu:

LAAAALDLE ASMEPDERUA AVIH ...

~ 1IPOU3BOAWTE ACUCTBUA HEMOCPEACTBEHHO CO CMelliaH-
1LIMM UUCAaMU,
BBIPA3UTh 3TH YMCA@ B OAHWX eAMHMLIAX B AECATHUIHOM
crcreMe M gaaee paboTaTh C HUMM OBBIMHBIM 06pa3oM.

PaccMoTpuM 3T cnocoBer Honee NoaApoOHO.

LlericTBHA Hall CMEIIAHHBIMI YHC/IAMH

HacTo NMPHUXOAWTCHA BBINOAHATE HECAOKHBIC OMNepaury 110
IHLIUMCACHUIO Pa3MMUHBIX YIIOBbiX BenuduH. Hanpumep, Haxo-
[MTh YI710BOE PACCTOARHE MeXAYy ABYMA IV1aHeTaMu /1 orpe-
/ICCHAS HAAMYUSA MEeXAY HUMHK OMPesIe/IeHHOrO aclleKTa.

Ecan koopauHaTthl paccMaTtpuBaeMbix OOBEKTOB [MPEACTaB-
ACHBl B BUAe OOBIMHBIX [ECATHYHBIX YMCeld, TO BBIIO/NHEHUE
PDAVIMYHBIX MaTeMaTHUeCKHX OrepalMii Had HUMHU He Mpes-
Ctap/AeT 60abLIOH TPYAHOCTH, A&Ke MpH OTCYTCTBUH 1104 Py-
KOHW Ka/IbKY/IATOPDA.

CoBceMm apyroe neno, eciiv 3Ty Be/AMYMHbI [IPeACTaBAeHbl B
BrY(e CMelaHHbIX YUCesl, COAePKalUMX rPaaychbl, MHUHYTH W ce-
KyHAbL. KOHEUHO ke, MOMHO BCe 3TO [PeACTaBUTh OOBIMHBIM
/ICCATUYHBIM YUC/IOM, NePeBeas MUHYTBHI U CeKYHABL B MPaayChl,
il 3aTeM yKe BBHTOMHUTL Tpebyemble MaTeMaTudeckde orepa-
tmn. Ho me Bcerpa maHHbIf MyTh YipowaeTr 3azady, 0COHBeHHO
©CIA KOHEYHBIN pe3ynbTaT AO/MmKeH ObiTh MpPeACTaBleH B BU/E
13Ce TOro e CMeWaHHOro YMcna, TO eCTh B BUAE MPadyCcoB, MU-
HYT M ceKyHA. KHoraa npoliie BuIMoAHrTs Orepaumy CAOKeHHU
MM BBIMUTAHUA Had HCXOAHBIMH 4YdC/IaMM, He Npuberas K ux
1peobpasoBaHHIO.

Ho 3necs cneayer He 3a6bBaTh O HEKOTOPBIX OCOBEHHO-
CTAX YI7IOBBIX ©AMHULL U3MePeHus. A MMeHHO:

1 rpaayc — ato 1/360 uactb OKpYHKHOCTH;
1 rpanyc = 60 munyT;
1 mMunyra = 60 ceryna,

360 rpaaycos = Bced okpyxkiocTh = ) rpagycos.



LAHHHLB HIMEPEHHA AVIH . ..

PaccMOTpUM AaHHYIO 3adady Ha KOHKDETHOM MpUMepe.

Cnomxum asa uucna: 15°21'37" u 23°42'55".
CkaabiBath 6yaeM B CTONOUK, Kak 3TOMY ydyaT B KO/,

15° 21' 37" BreioaueHre onepauvu HauMHaeM C

+ 23°42'55" wmnaauero paspssa.
= ?
CHauana COXUM eIMHHLIbI CeKYHA:
1 7 + 5 = 12. Undpy 2 sanucsiBaeM B
15° 21" 37" crpoke pesynstata, a 10 nepeHockM B
+  23°42'55"  cnenyiomnit paspaa, HO 3TO yke Gyaer

= 2" pel0,al.

3ameuanve. Bce NepeHOChk! 414 NaMATH Mbl OTMedaeM Had
COOTBETCTBYIOUMM CTONOMKOM,

1 3aTeM CcKAadblBaeM [CCATKU CeKYHA,
15° 21 37" yuurbiBasg NpH 3TOM eAMHHULY, NepeHe-

+ 23°42'55" CceHHyio U3 MAAAWEro paspasa:
= 92" 1 + 3 + 5 =9 OfeuHoe necATHHHOE
uMe1o Mbl 66l Tak M 3anucann. Ho
30ech HeOBXOAMMO MOMHUTD, uTo 60 cekyHa = 1 MuHyTa. A B

HalleM MpUMepe Noaydaercs Ledbix 92 cexyHab.

[To3TOMY 4YMC/IO OECATKOB CeKYHA Mbl

150 2{. ?1)7.. pacnuchiBaeM Kak cymmy 9 = 6 + 3,
o Aoy Lpn TIOCAE Yero 3arvchiBaeM YMCAO AecAT-
+ 23°42'55
_ T 3o+ KOB CEKVHA DaBHbIM 3, a 6 mecsaTKoB
- 3 npesBpalllaeM B OAHY MHHYTY W Ilepe-
HOCHM B pa3psia MUHYT.

11 Eauuuubl Haa nepBbiM pAaOM LUdp
15° 21' 37" o03na4aloT NepeHoCk B 3TH Pa3padbl U3

+ 23°42'55" mMnaamwwmx.

= 32"

MUHYTBI CK1aABIBAIOTCA AHATOTHUHBIM 0OPa3oM.

LA FUDL ASMEPJERNH AVIA ...

11 Eapavuet Munyt: 1 + 1 + 2 = 4
15°21' 37" (nepeHoca B crapwine paspsaabl HeT).

+ 23°42'55" [ecarky Munyt: 2 + 4 = 6.

= 64' 32"

PR M [ MUHYT OeHCTBYET TO XKe MPaBH/o,
15°21' 37" 4ro W AnA CeKyHa:
+ 23°42'55" 60 munyt = 1 rpaayc.
= 04' 32" TlosToMy uMC/IO OeCATKOB MHHYT pac-
nuchiBaeM Kak cymmy 6 = 6 + 0.
lilects necaTkoB MUHYT "NpeBpawaeM” B 1 rpaayc.

[anee aHanornuHeIM 06PA30OM MOCTYNaeM C rpanycami.
B urore nonydaem creayiolinii peay/ibTar:

1° 11
15° 21' 37"
+  23°42'55"
= 39°04'32"

Cnenyet Takxe He 3abblBaTh, YTO /715 3HAUEHMS TPaAYyCOB
AENCTBYeT NPaBU/Io:

360° = 0° 10 ectb ecau cymMma rpaaycoB Bonsume 360,
HeoOXOAMMO OTHSAThL OT 3TOro 3HadeHus 360.

[lpy BbMMTAHMKM BMECTO MepeHoca HeoOGXOAMMO BbINO/-
HATb OMepaLMio 3aiiMa e/UHMLBL M3 crapiiero paspsaga. [lpu
3TOM He 3abblBakTe, 4YTO, 3aHMMad [paayc B paspsaae eavHULL
rpaaycos, B pa3psad AeCATKOB MMHYT HYXHO A06aBasTh 6. To
Ke camoe M MpU 3akMe MHUHYTHL: M3 pa3psdga eadHULl MUHYT B
pa3pAn AeCATKOB CeKYHA Mbl A0GaBaAeM 6 AeCATKOB CeKYHA.

B kauecTse npumMepa pacCMOTPHM HaXOKAGHUE DA3HOCTH

umcen 115° 24' 55" n 23° 42" 37"
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LAHHHUBI H3MCDEHHA AYVIH ...

BrinonHere onepalmy, Kak Beeraa,

115° 24' 55" Hauunaem ¢ wmnagmero paspaga. Boi-

- 23°42' 37" ureM n3 repBoro 4Yucaa eAnHuLBL Ce-

= KyHA BToporo: b — 7 = -2, Tak kar y

Hac Moayvaercs o

no, HeobxoaumMo NpuUberHyTh K 3aiMy U3 CTaplliero paspsia.

Lare/lLHOe YHC-

2110 B peasyasrate atoro ronyyaem:
115°24'55" 10+5-7=28.
- 23°42' 37"
= "

110 [anee 1o e camoe npoaenaeM c e-

115° 24' 55"  catkamu  Ccexyiz, He zabuiBas 1ipu

23°42' 37" 5TOM, UTO HaMmH paHee Dbl chenaH 3a-
18" eM M3 3TOro pasps/ia:

5-3-1=1.

110 Eoumuis: MUHYT BhMMTAEM aHAIOTMY-
115° 24’ 55"  HbM oBpazom:
23°42'37" 4-2=2.
2' 18"

110 [anee, BeumTag gecstki MUHYT, ONATDH
115° 24' 55" nonydaeM OTPUILIATENBHOE YHCI0:

23°42'37" 2-4=-2.

2'18" 3mech Tak¥ke HeoOXOAMMO TPUGerHyThL

K 3amMy M3 Ccraplierc paspfida, HO B

OAHHOM CAy4ae 3TUM Pas3paaoM AB/SIOTCH eAWHHLIBL [PANYCOB.

[TosToMy M3 cTapiuero paspsaga bl 3aHumaem e 10, a 6, Tak
kak 1°=60" uan 6 necsiTKOB MUHYT.

1 6 -110 Illoayqaem 6 + 2 —4 =4
115° 24" 55"
- 23°42' 37"
42' 18"

[anee aHanorvyHbiM 06Pa3OM MOCTYIIAEM C IpaAycami.
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LAHHALULI FISMEPDCHI AVIH ...

B urore nonyuaem creayiommi pesyasTar:
-110-1 6 -110
115° 24" 55"
23°42 37"
91°42' 18"

Ecau nonydeHHas B pesynpTate daHHON ONepaLuvu pas-
HOCTb 6YAeT MeHblle HyAs, NPUGABAATh K 3TOMY 3HAUCHHIO HU-
yero He Haao. [lpocTo nonyyaercs oTpulaTensHoe yncno. Yro
C HUM enaTh Aanblie, — HeOBXOAMMO PACCMATPUBATL OTASMBHO
B KaKaOM KOHKpeTHOM caydae. O6 aToM ByaeT cKasaHO HHXKe.

Brinonuars onepaummu YyMHOXKEHUS M AeneHus Hala CcMme-
IWAHHBIMK YUC/AaMU, B [IPUHLIMIE, MOXHO, HO 3TO, CKOpee, 3a-
nATHe ans motwrenert peBycoB U rONOBONOMOK, TaK Kak TaM
BCe TIPeACTaBAACTCA ropasao CAOKHee, YeM MpU CAOMEeHUH U
BbiyMTaHMK. [102TOMY B Z@HHOM C/ydae yalle BCero MCro/b3y-
10T APYIroM Ccriocot.

Hepesozz CMellIaHHAIX HHCE/T B JEeCATHYHRIE
H JEHCTBHS Hald HHMH

CMewaHHOe YUMo, BbIPAMEHHOe IPaaycaMu, MUHYTaMH U
CCKYHAAMH, MOXKHO [@PEBEeCTH B KAKYIO-TO OfIHY CUCTeMy eu-
1ML, @ 3aTeM YKe Hal MOAYHdeHHBIM 3HaYeHHeM MPOU3BOAUTh
neobxonumbie nericTens. BosHukaeT BONPOC: UTO M Kyda fepe-
BoAUTL? ['pasychl B MUHYTHL, @ 3aTeM BCe 3TO B CEKYH/bI, WIN
HAoBOPOT — CeKYHAbL B MUHYTLI, a [TOTOM BCE 3TO B [PaayChl?

Ecau npeacraruts yroa, pasnstit 359° 59 59" B ceryh-
/X, TO TIOAYIUTCH 4ucno, pasHoe 1295999". Sror xke yron,
10 BbIpAKEHHBIA B rpagycax, O6yaeT WMeTb 3HauYeHue
359,99972°.

KoHe4yHo, ¢ 0aHOM CTOPOHbBI, YMUCIO, BLIDAMKEHHOE B Ce-
KyU/1ax, MOXET OblTh 3alMCAHO B BMAE Lenoro. B HEKOTOPbIX
CAYUAAX OHO MOXET ObITh KOpode, a MPU [POBEAeHUM C HiM
Do WIMYHBIX  MaTeMaTHUECKUX Ofepal il [IOrPeuHOCTh BhIUMC-
ACHIAA MUHHMMa/IbHA.

Flo, ¢ Apyro# CTOpOHBI, HE BCelAa Lienb MAaTeMaTHHeCKUX
BLINHCACHUI TpeByeT BOorbIloN TOUHOCTH. B 4acTHOCTH, yrio-

_ _ 35 B =



LAHAHUL HIMEPEHMA AVMH ...

Bad Be/MUMHa, BhlpakeHHas B rpaaycax, Oonee HarasagHa U
yaobHa B NpUMeHeHMH, Tak Kak [PaKTHYeCKH AMs Beex Yrao-
BbIX Be/THUYMH OCHOBHOM eAWHULICH M3MepeHUs ABAAIOTCA BCe-
Taku rpaaycel. [lpy npoBeaenum sxcnpecc-aHanvda OOBYHO
3HaUeHMe MUHYT W CeKyH/A onyckaercsa. Mol rosopum: "CornHie
Haxoaurcs B 23-eM rpaayce OpHa", "MuHck nexur Ha 54-oM
rpasyce CeBepHOM WHPOTHI W T. 1.

Anroprmv iepeBofa CMElIAHHBIX SHCET B IPAAVCH B WeM-
TO aHa/MOIMYeH TOMY, KOTORBINA Mbl MPUMEHSA/TH MPU OMepPaLmaxX
CO BpeMeHeM:

[ar 1. [Tepesectn 3Ha4eHHe CEKYH/ B MUHYTHI, pa3aends
nx Ha 60.

[lar 2. K gucay, nonyyeHHOMY NPy BBINO/HEHUM wara 1,
NPUGABUTE 3HaUYCHHE MUHYT.

[llar 3. [lepeBecty CyMMy, MOMYUEHHYIO [OCIE BbIMO/INE-
HUS Wara 2, B rpaayckl, TO eCTh pasgeauts ee Ha 60,

[lar 4. K pesynbraty, nony4eHHOMY [OC/AE BLIIOAIHEHUS
wara 3, NpubaBUTh 3HAYCHHE TPAAYCOB.

HcnonbsyeM naHHBIA a/ITOPUTM B CeAYIOIEeM NpUMepe.

Ipumep.

[lepesectu cmewmantoe yucao 15° 21" 37" B rpaaycst.
1.37 760 =0,616;

2.0,616 + 21 =21616;

3.21,616 / 60 = 0,3602;

4.15 + 0,3602 = 15,3602.

Oteet: 15° 21’ 37" = 15,3602°.
3HauyeHue HEeKOTOPOH YI/IOBOM BE/IMUUHLL, IIPUBEACHHOE K
NoAOBHOMY BUAY, YKe MOKeT OblTh UCIONB30OBAHO A1f BCEBO3-

MOXKHbBIX MaTeMaTUUeCKUX OrlepauMi, Kax C WCMOAb30BaHUeM
Ka/IbKYAATOPA, TaK W A/ [IPOBeAeHUA PACHETOR BPYUHYIO.

S SN

LAMHHUIB HSMEPEHIA AVIH ...

O6o61ernHas dhopMyna ans repeBosia CMellaHHbBIX YHcen B
1 PaayChl MOXKET MMeTh CeayIonit BU:

G=D+M+(S/60) /60, rae

G — cMewaHHOe YHC/0, NpeacTaBIeHHOe B rpaaycax;
D — uueno rpaaycos;

M — 4Mcno MuRYT;

S — uucno cexyna.

Ouenp yacTo nocne nposenenus olpeneneHHbIX MaTeMa-
TMHeCKMX ONepaliMi Had AeCATHUUHLIMK YUC/aMU BblBaeT Heo6-
XOAUMO MPEACTABUTb KOHEUHbIA De3ynsTaT B BUAe PAAyCOB,
MHRYT M CeKYHA, TO eCTh BBINOMHUTE OBpaTHeit nepesoa. Aa-
UOPUTM 371eCh ByaeT aHasorMueH TOMY, YTO Mbi NPUMEHSMH IpH
OlePALIMAX C [IePEeBOAOM BPeMeHH.

Hanomuum ero, Beimonnus zananve us Creayiouero npu-
Mepa.

[Tpumep.

Ipencrapum yriosyo Benmuuny, paBhyto 178,2745° B
B1ie CMEUWaHHOrO YKc/a, COCTOAWErO U3 IPamycoB, MUHYT U
CeKyH.

1.178,2745 - 178 = 0,2745 — spinensiem TPaaYCHI.
2.0,2745 x 60 = 16,47 — nepesonum APOOHYIC YacTh B

MUHYTHI.
3.16,47 - 16 = 0,47 — Boinensem MUHYTHI

4. 0,47 x 60 = 28,2 — nepesoaum APOGHYIO 4acTs B Ce-
KYHABI.

Taxum obpasom, nonyuaem 178,2745° = 178° 16’ 28"



HMurepnonaims

AcTponor B cBOeH MNOBceaHeBHON paboTe OYeHb YacTo
No/Mb3yeTCss BCEBO3MOXHBIMK TabauLaMH, KaTa/soraMH, atiaca-
mu. Ho, x coxanenuio, crienvduka ero padoTsl TakoBa, HUTO
odeHb pesKko, Jaxke B caMmbix MOAPOGHbIX Tabnuuax, yaaercs
HaM Ty HYKHYIO MHGOPMALMIO B FOTOBOM BH/E, KaK 3TO MPOMC-
XOUT, HApUMep, [PH padoTe ¢ KOMIIBIOTEPHOM NporpamMMOn:
BBea AaHHble U Haxkan Kiasuwy Enter. [lpu camocTosTenbHoM
BbIMHC/IEHUM BCE TOPA3/I0 CAOXKHEee.

B tabauuax sdcemepua rpuBeaeHsl KOOD/MHATH [V1aHeT,
no Ha 0 yacos, aa eite u [punenya. A Bam, Kak npasuio, 6y-
YT HYAKHBI KOOPAMHATH! 3THX e T/IaneT, HO Ha ApYyroe Bpems,
fa ¥ Mecto cobnitug ByaeT HAXOAWThCHA Aa/leKoBaTO OT 3TOro
caMoro [ prtBHya.

Yro xe nenats?

Xopowo, ecan y Bac He MO3r, @ CYNePKOMIIbIOTED, i Bbl

MOXKEeTEe TYT e B YMe TMPUKUHYTE He TOhKO Bpemsa CODBITHH,
nepesenenHoe GMT, HO 1 paccTostiue, Ha KOTOPOE repemMec-
TUTCA Ta WM MHas [71aHeTa 3a 3To Bpemd. A ecan — Het? Bot

TYT-TO BaM U MNPUTroAnTCH MeTO/l HUHTEPNO/MNPOBalInA.

Hureprionaima — (ot aart. interpolatio — uamenenue, ne-
peneska) — HaxXOMXAEHUe {IDOMEXKYTOUHbBIX 3HAYEHUIT Be/dHU-
HbI 110 HEKOTOPBIM H3BECTHBIM €4 [10M10MKEHUAM.

[na audelHol HMHTEPNoOAsaUMMY, K KOTOPOU 4Yallie Bcero H
NMprOeraloT acTpPoIork IMPH  CaMOCTOATE/bHOM  [MPOBeAeHHH
pasMUHBIX pacdeToB, TpebyeTca 3HaThb BCEro /Ba 3HA4eHHA
HCKOMOIT BE/HUMHbL, UTOOL! HAUTU HYXKHOE.

CylIeCTBYIOT TakKe MeTO/Ibl MHTEPIOAALMHY 110 TpeM, NATH

7 S

LLATEITOMALIA

i1 ho/lee M3BECTHBIM TOYKaM, HO 3TW MeTOAbl AOCTaTOUYHO CI0XK-
H y1sT TOro YTOGB! Mbl PACCMATPUBAAMN MX B IAHHOM MOCOBHH,
[ ¢m ho/iee 4TO MCMOMB3YIOTCS OHM, KaK INPaBHIO, TOMABKO B TeX
COYUasIX, Korda TPeOYeTCst OThICKATh HeKOTOPYIO BEIUUMHY, U3-
MULICHIMC KOTOPOU B ONpeaenesHoM MHTepBasie NPOUCXOanT Mo
N/ ICAFBIM 3aKOHAM.

HMrak, naBauTe nonsitaeMca pa3obpaTbcAd B TOM, Kak, HC-
HGAL YT MeTOA MMHEMHOW WHTeProAALUMH, O ABYM U3BECTHLIM
HIAICHTMAM HEKOTOPOM BeMUUMHBI MOXKHO OTBICKATh ee NpoMe-
M TOUTIBIC 3HAYEHHUS.

[ Ipumep.

IHa reorpadmyeckoit kapre Mbl Hawau, 4To MockBa Haxo-
mircst 1a paccrosHuu 20 MM oT MepuaMana ¢ aonrotor 36°, a
meay 36-M n 40-M Mepuavadamy (Bmkaiiume kK Mockee Me-
[uiHaibl, oBo3HaueHHble Ha 3ToM Kapte) — 50 mMMm. Ham He-
GOXONMMO KaK-TO OTIPeAeIUThb A0ArOTY CTOMWLB Poccuy.

Ycaosre 3TON 3azadn MOXHO cOpMynuposats Honee
notkpeTHo. MapectHo, 4TO AauHa OTpeska, Hadano KOTOPOro
cooBercTBYeT gonarote 36°, a komeu — gonrote 40°, paBHa
00 MM, HeobxoanMo y3HaTe, Kakoe 3HadeHWe A0AroThl Oyaer
{ OOTBETCTBOBATL TOYKE, PAClONOMEeHHON Ha 3TOM OTpe3Ke Ha
paccrosHur 20 MM OT ero Hadasna.

3 gaHHOM criyyae Mbi UMeeM aeno C ABYMSA CBA3AHHBLIMU
BOAMUMHAMK, OaHA M3 KOTOPbIX (reorpadudeckas  AONroTa)
MKET ObITh BbipameHa yepes apyryio {(aivHy otpeska). bynem
CUUITTATB, YTO 3TH BEMUYMHbL [POMNOPLIMOHA/BHEL.

[lnf Aydwero noHUMaHUs 3a4adu MOCTPOMM depTex (puc.

3). Touka X1 cootBeTcTBYET A0N-

Y1 Y ‘YZ rote 36°, X2 — noarote 40°; a X
| ! — — nckomon nonrote. Ha atom xe
X1 X X2  OTpes3ke OTKIAdbIRAeM ewe Tpw
(36°) (40°) Touku: Y1 — navano orcuera nu-

HeHKU, [PH NOMOLLIM KOTOPOH Mbl
Puc. 3. NPOU3BOAWM H3MepeHus, Y2 —

TOYKa Ha /AMHeMKe, COOTBeTCT-
ryioman pacctoaHuio B 50 MM, Y — TouKa, COOTBETCTBYIOIIAN
20 MM, Tak rak Beauudtsl Y1, Y n Y2 nponopuronasnsHst X1,
X 11 X2, Mbl MOKEM 3aMMcaTh crieayioliee COOTHOWEHHE:
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FIATEPITONALHA

X-X1 Y-Y1

X2-X1 Y2-Y1

M3 Hero HaxoauM:

X2 - X1
X -X1=(Y-Y1)x :

Y2 - Y1

X2 - X1
X =X1+(Y-Y1)x

Y2 - Y1

3ameTuM, uTo 3HadeHus BeauunH X1 u (X2 — X1) / (YZ ~
Y1) He 3aBUCAT OT Nono)eHHs Toyku Y Ha oTpeske Y1YZ2. Ot
3TOrO 3aBUCHUT TOABKO BeauuuHa Y — Y 1.

O6o3naunm coothowmenne (X2 — X1) / (Y2 - Y1) 6yxeoit K
u, npeanonoxue, yto Y1=0, Tak Kak 3TO Hadano oTcYeTa, f1e-
penuvueM ypaBHeHHe:

X=X1+YxK (2)
— 3TO W OyAeT YpasHeHHe HHTEPITOAALIHH .

Tenepb pellnM paHee OoCTaB/IeHHYIO 1epea HaMM 3ada4dy,
HCIIO/1b3YA JaHHOEe YpaBHeHWe:

K=(40-36)/(50-0)=4/50=0,08°/mm;

X =36+0,08x20=237,6°.

3ananve 4.

HMcnonssys ypaBHeHue MUHTePOOAALMH, HAWUTH [0 reorpa-
duyeckon KapTe KoopauHaTs MuHCKa.

ToT, KTO elle He 3abbi1 KypC LIKOABHONU (DU3MKH, MOXKeT
3aMeTUTh, 4TO YpaBHeHue (2) sBAseTcAs HU 4YeM MHBIM, KakK

m— 40 ——— -—
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ypaBHeHueM nyTd. [leficTBurensHo, ecin K — 310 cKopocTsb
HEKOTOPOTO ABMXKYILErocs oObekTa, Y — BpeMs, B TedeHue
KOTOPOrO OH Haxoawacsl B MyTH, X1 — paccTosHue 10 HeKo-

TOPOH UCXOAHOM TOUKH, KOTOPOE UM VKe OBIIO MPeoaoIeHo K
Hauvany ABMKEHUA, TO X — 3TO PacCTOIHHE A0 UCXOAHOH TOY-
KM, Ha KOTOPOM OKaXKeTCA MABMKYLIMICA OOBEKT K MOMEHTY
BpeMeHH Y.

Creayiowe 3agadeil, B KOTOPOH Mbl CTA/IKUBaeMCA C Me-
TOAOM HHTEpPIIOAALMH, ABIAETCA 3a4ada HaXOMOEHWS KOOPau-
HaT M/IaHeT B HEKOTOPLIA MOMEHT BPEMeHHU IO MX TOI0XKEHHIO
B Haya/le U B KOHUE TeKYIIMX CYTOK (Hadasie ceayiolmx).

[Tonoxenve naanetsl 0603HadMM GYKBOH @©. B Hauvane cy-
TOK 3TO 6yaer @1, B KOHLe — (2, B 3a4aHHBII MOMEHT BpeMe-
11 — . Bpewms B nHadane cytok T1 = 0 4, B KoHue — T2 = 24
4, B AaHHbIA MoMeHT — GMT (cMm. "TpuHBHUCKOe cpeaHee
Bpems'). PopMyia UHTEPMNOAAUMHY NIPUMEHUTE/IBHO K AAHHOMY
cnydalo 6yaeT MMeTh CIeAyIoWni BUI:

¢ =0l + Kx GMT. {3)

3aecy K

Il

(02 —ol) /(T2 -T1) = (2 - ¢l) / (24 - 0) =
= (@2 - l) / 24.

Ecnu BennunHa 92 — ¢1 — 370 nyTh, NPONACGHHLIA N/1aHe-
TOM 3a CYTKH, TO eCTb ee CYTo4YHasdg CKOPOCTh, To K — ee vaco-
Basi CKOPOCTb, TO €CTh PACCTOSIHME, KOTOPOE MPOXOANT T/1aHe-
Ta 3a Jac.

T2 - T1 — anuTentHOCTb MHTEPIOAAUMOHHOTO Tepyoaa,
TO eCTb MHTepBa/l BPEMeHH Mexay ABYMSA H3BeCTHBIMM OTCUe-
TaMH KOOPAWHAT, 3aPHKCHPOBAHHBIMU B Tabnuuax adeMepua.
DTOT vHTepBas Yalle BCero paseH 24 yacaM, XOTA WHOrZA OH
MOXeT ObITh PABEH HECKOMbKUM CYTKaM U /1aXke MeCHALIaM.

YpaBHeHue (3) fBAACTCA TakKe YpaBHEHHEM CYTOYHOIO
ABHXEHHA I/1aHeThl. [1IoOMUMO OTBICKaHHA KOOPAWHAT KaKOro-
nnbo obbeKTa, OHO MOMKET ObITb UCIIOAL30BAHO TAKXKe A/ Ha-
XOKAGHUS MOMEHTa BpEeMeHH, Korda I/iaHeTa MPUXOAWT B 3a-
NAHHYIO TOYKY 3KAWIITHKHU, eCu OHa, KOHEeYyHO, TMPUXOoAWT B
l1ee B TeuyeHue HCKOMLIX CYTOK. [Toao6Hble 3amaur BO3HHUKAIOT
1PU BBIMMC/ICHUW HHTPECCHH TaHeThl (MOMeHTa BpPeMEeHU, KO-
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ra rn/saHeTa repecexkaeT IPAaHULY APYroro 3Hakxa), Py HaxOoMxK-
AeHWH BpeMeHM Cconsapa, a TakkKe MOMeHTa BpeMeHM, Koraa
KOOpAMHAaTbl ONHOM T[/1aHeThl COBMaAyT ¢ KOOpAWHaTaMH ApY-
oM.

[Mpumep.

B navane cytoxk /lyna naxoaunack B 25° [IbBa, a B Havane
cneayioux — B 7° 24" [lessi. Heo6xonmumo onpenenuts:

1) [ne /lyna Haxoamnack B 5 vacos no GMT?

2) Koraa ona Bowia B 3Hak [lesbr?

Pemrenue.

1) Cravana npeofpasyeM 3oaHaKa/nbHbie KoopauHaTth! /1y-
Hbl B 3knunTuyeckre (M. "CBA3b Mexay SKAUNTHIECKUMU U 30-
AHaKa/IbHBIMK KOOPAMHATAMH').

[Tonyuum: ¢1 = 145°, 02 = 157,4°, a 92 - 01 = 12 4°.
Koaddpuument K = 12,4° / 24 = 0,5166°.

oacraBum ro/Iyd4eHHble JaHHble B YpaBHEHKMe HHTEPIIo-
[IALHHA:

¢=0l + KxGMT =145+ 05166 x 5= 145+ 2 583 =
=147 583.

[IpeoBpasyem nonydeHHble AaHHbIE B [PAAYCHI, MUHYTHI K
cekyHabl {cM. "TlepeBon cMelwaHHBIX YMCe/n B ACCATHYHBIE M
nedctBus Haa Humu'). [onyuum 147° 34" 59" Teneps skaur-
THYECKYIO A0Ar0Ty NpeofpasyeM B 30aHaKa/ibHble KOOPAUHATI:
147° 34' 59" = 27°&§ 34' 59"

B pesyavtaTe nonyuaeM, 4To B MOMEHT BpeMeHH, COOTBeT-
ctByouMi 5 wacam no GMT, /lyna naxoawnack B Touke,
mMerollelt koopauHaty 27°4) 34' 59"

2) Teneps onpenenum Bpewms, korga /lyHa Bouia B 3HAK
[leser. B 3TOT MOMeHT ee gonrota gomxkHa 6yaet pasua 0° [e-
Bol i 150°. B ypaBHEHHM CYTOUHOTO ABMMKEHMA 3TO 3Haue-
HHe cooTBetcTBYeT . [ IpeobpasyeM 3To ypaBHEHHE TakuM OO-
pa3oM, YToBb! U3 Hero MoxHO 6br10 onpeaenuts GMT:
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GMT = (¢ - ¢1) /K.

[NoacraBuB n3pecTHbIE aHHble, NMONYUNUM:

GMT = (150 - 145) / 0,5166 =5 / 0,5166 = 9,6786 u,

[IpeobpasyeM nonydeHHbA pesynsTaT B Yachl, MUHYTHI U
ceryHab! (cM. "Eannnust usmepenus speMeni’”):

Ilfar 1. 9,6786 - 9 = 0,6786.

[lar 2. 0,6786 x 60 = 40,716.

Hlar 3. 40,716 - 40 = 0,716.

Hlar 4. 0,716 x 60 = 42,96.

B wutore nonyuaem, uto [lyHa nepeceveT rpaHuLy 30aUa-
KarnbHOro 3Haka [lessl B 9 u 40 mun 43 ¢ no GMT.
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Pa6ora ¢ Tabnuuamu scdemepua

Hecnorsays 3akonbl HebecHOM MeXaHWKY, MOXKHO BbIUMC-
ANTh 1O/0KeHHe TiraHeT Ha Mmobor MOMeHT BpeMeHH. OaHaKo
110406HbIe BBIMMC/ICHHUA AOBOIBHO TPYAOEMKM U CIOMKHbI, AaKe
Npy Haiu4dkk Komrbiotepa. [losToMy acTpoHOMBI paccyuTanu
MO/MOKEHHE TUIaHEeT Ha pasiudHble MepUoIbl BpeMeHd, a pe-
3YAbTAThl 3THX BLIUMCACHWI MOMECTHNW B Crielrasnsibie Tabny-
ubl. HaseiBaoT ati Tabnuusl sghemMepuziam.

CyulecTByioT pasible BapyvaHTbl 3eMepuai, KOTOPhIMH
nonb3yoTeA actponord. Ha npoctopax 6uisero CoBeTcKoro
Coioza yaue Becero Berpedaiores ademepunsl Padasna 1 ame-
pHKalickue 3cheMepubl, HasblBagMble WHOrAa sdeMepunamu
Maikncona wnnm Muxenscena (KTo kak nepeBeset). Bcrpeua-
IOTCA TaKKe PO3eHKPEHLIePOBCKUE 3heMeprsitl, a B Ioc/1eaHee
BpEMsA HEKOTOPbIE AacTPOMOTHHECKHUE LKO/IL TIHITAIOTCS BbINYC-
KaThk COOCTBEHHbIE TAabMULILL.

B ademepuaax Padasas vaie Bcero comep:arca AaHHbIR
Mo KoopAUHaTaM [/IaHeT Ha o/, HO 3aTO B HHMX MOXHO HaWTH
MHOOPMALIMIO MO HIMPOTE M CKAOHEHHIO TVIAHET, HCMOoNb3ye-
MYIO [IPH PacCMOTPEHHU 0coBO0i TPyriiibl ACTIeKTOB, HasbiBae-
MOU napa/viedqs. AMepUKaHCKMe aeMepuab!, Kak I1paBH/o,
conepxar [aHHble 110 OoAroTe Mianet Ha cronetve (XXI Bex
npe/icTaBneH TabnuiiaMy Ha nepesie b0 ner).

B nanHOM MeroaMKe MBI PACCMOTPHUM PabOTy C aMepPHMKaH-
ckuMy achbeMepraaMH, Kak Hanbosiee 4acTo MCIIONb3YeMbIMU B
ABECTHUHMCKON LIKO/Ie acTPO/IOIHH.
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AMeprrarckre 3¢hemepranr

[Tepea Tem Kak npucTyrte K paboTte ¢ AAHHBIMU adpeme-
praamu, cHauasa HeoOXOAMMO BbICHUTh, HA KaKOe BpeMs B
HHX NPHUBEAeHb! Haua/IbHbIe KOOPAMHATH! [VIaHeT.

3nech creayer crenath HeBO/BIIOE OTCTYIICHAE M OSC-
HHTh, 4TO PaHbLIe OTCHET BpeMeHM BesICH OT MOMEeHTa BepxHel
kyneMuHaunK Cortua (cM. "OcHORHBIE CHCTeMBI M3MepeHus
Bpemenn’), To ects ¢ noaana. Ceilyac BPeMs OTCUMTHIBACTCH C
nomHoun. [o-euanvomy, nverio no 1ol npuunse cyiecTsy-
IOT [Ba BAapHaHTa aMEPUKAHCKNX 3deMepHa: Ha TPUHBUUCKYIO
nonxo4s (0 vacos) 1 Ha nonaeis (12 gacos). B [IEPBOM criyyae
KOOPAMHATE! BCEX [VIAHET, MOMRUICHHLIX B 2(heMepI/Ibl, AaHb! B
pacuete Ha 0 yacos no GMT, a Bo BropoM — Ha 12 yacos no
GMT. Yr1o6bt 0TAMUMUTD 11epELI BapHAHT OT BTOPOI0, HeobXo-
AMMO OBPATHTE BHUMAHHE Ha OB/I0MKY M3IaHN:A TabIuLL,

[ns nepeoro BapvaHTa B Ha3EAHUM [OMKHO [PUCYTCTBO-
BaThk aHr/iMickoe cioso Midnight, uto B repeBose oO3HadaeT
‘nonHous”. Haripumep,

THE
AMERICAN
EPHEMERIS

for the
21" CENTURY
2001 to 2050
at Midnight.

[lns BTOpPOro BapuaHTa B HAa3BAHUM [AO/MKHO MPHCYTCTBO-
BaTe aHITIMHCKoe ¢noBo Noon — "nonzens",

PaBoTaTo MOXHO ¢ /MmoBbIM U3 3TUX BADHAHTOB, HO npen-
TOYTHTerbHER BCe-TaKH 1ePBbli, TaK Kak /715 BTOPOro NpuaeT-
Cfl TOCTOAHHO Y4MTbIBATh, B KAKYIO YACTb CYTOK BBl POAWIMCE.

Hanpumep, ecnn cobbitne npousowno 20 anpens B 8 ua-
CoB yTpa, TO 1pu paboTe ¢ aheMepuaaMy, COCTaBeHHbIMU Ha
11044€eHs, BaM npuaeTcd 6paTh KOOPAMHATLI [1aHeT He Ha 20 u
21 anpens, xak 310 nenaetcs o6b4HO, a Ha 19 1 20. U BpeMH,
npoueAiee OT HaYata M3MepPAEeMOro uHTepBasna, TO ecTb OT
noaana 19 anpens, 6yuaer yie te 8 yacos, a 8 + 12 = 20 ya-
coB. A BOT ecan cobbitne npousouio 20 anpens B 18 4acos,
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TO KOOpAHHaThL naaHeT Gepytesa Ha 20 u 21 anpens, HO Bpe-
MA, KOTOPOEe HeOBXOAHMMO YUMUTHIBATL /1A HAXOXKAEHWUR 10710~
)KeHus r1aHeT, 6yaet pasHo He 18 wacam, a 18 — 12 = 6 ya-
caMm. [lna atux adpemepua HyKHO TMOCTOAHHO MOMHHTB, UTO B
KauecTBe BPEeMeHHOrO MHTepBasia GeperTcs He BpeMs COObITHA,
a [POMEXYTOK BPEMeHH, NPOoieanil OT Tak Ha3blBAeMOro Ha-
Yasia U3MepeHusi, TO ecTh OT MO/UIHA, 10 MOMEHTA, B KOTODIH
TIPOU3OLIIO CODBITHE.

OdeHb 4acTo, 0COBEHHO B PYCCKOA3BIUHBIX M3AaHMAX dde-
Mepua, Ha OOMOKKaX OTCYTCTBYIOT BbillleHA3BaHHbIE OT/IMYM-
Te/bHbie TpU3HAKK. Kak npaBwio, HeT YrioMMHaHUA 06 3TOM U
B OIHCATe/IbHOM YacTH caMux ademepua. B atom criyuae B
uUMerolMxcs y Bac adeMepuaax Ha XX Bek creayer rnocMoT-
pers koopauHaty Contua Ha 1 axeapa 1900 r. [as sdeme-
pua, cocrasneHHslx Ha O yacoB no GMT, ona 6yaer pasna 10
¥$ 912 a ana 12-tm vacoseix — 10 ¥§ 39 48,

[lpu nanbHeitleM OMMCAHMU PaBOThl C AMEPHUKAHCKUMU
achemepuaamu Mul 6ymeM UCIIONB30BATD [1ePBbIF BAPHAHT.

CrenyetT Takxke MMeTb B BUAY, UTO acheMepuabl Ha XX U
XXI Bex HMMeIOT HEeKOTOpble OTAVHUS, O KOTOPbIX 6o/ee ro-
pobHO GynmeT pacckasaHo Huxke (cM. "Ormanume aMepHKaHCKHUX
acbemepna Ha XX 1 XXI Bexa").

Mrak, nosHakoMHMCA ¢ 3THMM 3demepraaMu Nnobmmke, a
ana 6orblielt HarAAHOCTA BhibepeM B KauyecTBe IpuMmepa Co-
6biTHe, KoTopoe npousourio 23 ausapa 2000 r.

Ha onnoit crpanuue ademepunn pacrionoxeHs!, Kak Ipa-
BWIO, N0 ABe 6o/blune Tabulbl, KaxKaas M3 KOTODBIX conep-
JKUT KOODAMHATBI IVIaHeT Ha OAMH MecsAl. HasBaHusa mecsies
npuBesieHsl Haa Tabnauuamu. | abauibl [IoMeHble — B HIKHEH
4acTH CTPaHULbI — COOBIAIOT AONOMHUTENBHYIO MH(DOPMALMIO
O PANMYHBIX aCTPOMOTUUECKUX COOBITHUAX, OTHOCAWMXCA K
oToOpaxKaeMbiM Ha 3TOM CTpaHHLIe aTaM.

Haspanue Mecana (06blUHO Ha AHITIMICKOM A3bIKE) U rOa
COOBITHA YKa3aHbl Ha/l COOTBETCTBYIOUIEH BOMbIION TabauLen.
B Hawem cnyyae 310 6ymer Tabnuua, o3araae/eHHas

JANUARY 2000.
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Hue naetca neperon 1a pycckuil A3bIK aHIMACKMX Ha-
SBAHHA MeCHALeB, MMEIOIMKCA B AaHHbIX schemeputax:

R ——
FEBRUARY despans _ AUGUST asryc
_ MARCH wapr  SEPTEMBER cenrnGps
__APRLL anpens  OCTOBER oxratps
_MAY waii  NOVEMBER rosps
JUNE o DECEMBER exaSps

T

Cnoso Longitude, koTopoe Bil MoskeTe yBHaeTs Han 6O/1b-
IMMK - TabavllaMM, B [epeBose C  aHIfIUIICKOro O3HadyaeT
‘noarora”. 310 rOBOPHT O TOM, YTO B AAHHKIX TaBaHUEX [PH-
redeHa TO/MBKO aoarota rianet. (Hanomium, gto B acheMepu-
nax Pacbasns, nomMyMo 0AroTsl naaHeTsl, coaeprkaTcs Takke
¢ WHUPOTa M CKIOHEeHHe).

Pacemotpym oTzensHo 6ormbiyio Tabanily, COOTBETCTBYIO
HYIO HalleMy rpuMepy (CM. PUC. Ha creayiolieil crpaHuLe).

I'lepBas cTpoka conepxuT HasBaHMUA CTONGLIOB.

B cron6ue Day pacrionoxeHst uucaa Mecsitia M COOTBETCT-
JiolMe MM AHM Henenun. Haspanusa gHed Hesenu naHel Co-
RpalleHUAMK COOTBETCTBYIOIMX aHIVIMMCKIX ¢/10B. Hike npu-
re/ieHa Tab/ivia COOTBETCTBMA 3THX COKPAIICHUM aHITHIACKHUM
11 DYCCKUM Ha3BaHMAM,

Su - Sunday BOCKpeCeHBE

M Monday IOHeAeBHHK
Tu  Tuesday BTOPHHK
‘W Wednesday cpena

Th Thursday  uersepr

FFriday

Saturday
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JANUARY 2000

LONGITUDE

y R Crenyroumit ctonben vastisaerca Sid. Time (Sidereal Time)
o —_
B o — 3Be3AHOE BpeMs. 3[eCh YKA3aHO 3Be3HOe BpeMs, COOTBeT-
: B creyomee  Havany cytok (0 u 0 MMH) Ha HYneBOM
! b (I puHBMUYCKOM) MepUAMaHE.
i Py, Hanpumep, ans 23 snsaps 2000 r. B atoM cTtonfue npu-
BeAeHO 3nadeHue 8 6 36. [lepBoe uncio o3HauaeT 4ackl, BTO-
by [ToRe SN
2 < a0 POE — MUHYTEI, TPETbe — CeKYHLIBI. [0 ecTs, B HaueM cayyae
L 4 B 0 yacor Ha [ pMHBUUCKOM MepuAMaHe 3BE3AHOe BPEMs Das-
e HANOCH 8 yacaMm 6 MunyTaM 36 cekyHaaMm. /0 3HAYeHUEe Bbl-
GRERTED 86 paykeHO B enHMLAaxX 3Be3JHOrO BpeMeHH Y YICMOAb3yeTcd, Kax
= c22s2e2 29 NpPaBH/O, MPH pacdeTe A0MOB FOPOCKOTA.
@ qo gD B cnenyioumx ctoafuax rpuBeneHsl KOOPAWHATHL MaHeT
A3 am Ao
_ Ha TPUHBHYCKYIO TTO/MHOYb.
] 88 R ¥
Yrobul onpenenvTs MOMOMEHHe KaKOI-TMO0 [v1aHeThl B
cs [1O/IHOYb HYMKHBIX HaM CYTOK, HeoOGXoamMo B Tabauue HalTy
o SIYCTKY, HAXOAALIYIOCA Ha TMepeceuyeHud CTPOKU C yKaszaruem
[aNRaN] —
HeoBxonuMor aaThl (B Tabaune a1a Haumero npuMepa  sTa
o - r
= CTpOKa MoAYepPKHYyTa MYHKTHPHOW /WHKMeH) 1 cTonbla ¢ yKaza-
or HHUEM CHUMBO/A HYMKHO! [1/IAHETHI.
— Hanpumep, HYyKHO HaMTH 3Hadedue aoarotsl Co/iia Ha
i e TMENSN® BYTOSN WS oo 0N L q g
2 g gTEQngR CER~ERCS FhaTERE % 23 anpapa 2000 r. Ha nepeceuenr crpoxku noa Homepom 23
Eoa cpengny wRRS-ow ewomnan ag 1 cTonbua ¢ cumeonom () HaxoauM AYEeHKY, B KOTOPOM pacrio-
g SnalAnns, Bt El P nomersl yrcna 2 16 21, Tleppoe 4rcio yrasbmaer Ha 3Hade-
513 B SHTTLQT QTTTESS e 11e rpaayca aoaroTel ComHua, BTOpOe — Ha 3HavyeHne MHUHYT,
::;:; %mmmmmm mmmmm%m OOMMOOMOO ™Mo IpeTbe—‘CeKyH_ﬂ.
|z = o oonsNam CRRTAS- . [onrota rviaHeTsl B 3THX ?a6nnuax yKasaHa B 30aMaKa/lb-
B B ONRARLE QReg—RY 29 HOM cucTeMe KoopaunHat (cum. "3oavaranbHag cuctemMa Koopiau-
3 3 Pl H 8 & " " Y o
28 g b on¥oehal ghglgio S nat"). B TAaKOM caydae BO3HUKaeT BOMPOC, B KAKOM 304HaKa/lb
: : - nom 3xake Haxoautcs Connne?
s o o ~BRROGE S°SB238 T2 2
S po@m LhBAo N BRNCY2e N CHUMBOA 3HaKa, B KOTOPOM HaxoauTca Ta UAM UHaf MaaHe-
¥ T M OnoamnomoN N M0 DT N
slg o Keg §g§g$g§ ,_g%g;%ﬂ 5 11, PasMellacica B CTPOKe, CCOTBeTCTBYIOWEeH TepBOMY YUCny
MeCLA, WM B CIPOKE, COOTBETCTBYIOWIEH AHIO, B KOTOPOM
8 2RVILBR FU2RFSE B30T |2 =27 l/1aieTa NepexoauT B 3TOT 3Hak. | loaToMy, uTtoGhl OpaBHIbHO
G SUAKERS Sew=der; Ka-dd SRR Ny '
2 _ - ONPeAeaNTb 30AMaKaAbHBIA 3HaK, B KOTOPOM HAXOMAWTC A HYXK-
DOQINREINS Y28JAKY [8&ERPT = - -
s HGM [1aHeTa, HeoOXOAUMO OT SUelKH, COOTBETCTRYIOMEH
5 3P KOODAMHATE r/1aHeTl  Ha COOTBETCTBYIOWIVIO a1V,
o o 0 1 o ~
o o HnpodexaTbes’ B30OPOM M0 CTOAOLY BBEPX A0 TOW CTPOKH, B
- KOTOPOM BMEPBbIC PSAOM CO 3HAUEHHUEM [paayca BCTpedaeTCH
@ s C1IMBO/ 3HaKa 304UaKa. 1oT CHMBOA 3HaKa, KOTOPBIA Mbl YBU-
Mmoo

JAbnt 11ePDBBbIM, HaM M HYRKeH.
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B HaweM ciydae B CTPOKe, COOTBETCTBYIOWeN 21-mMy umc-
Y, Mbl BUAMM PAZOM CO 3HAYeHHeM rpadycoB CHMBOM 301Ha-
Ka/TbHOrO 3Haka Bogones — #%. A 3To 3HauMT, 4To 23 AHBAPHA
B 0 uacoB 0 munyr (mo GMT) Connue umeno noaroty 2° 16’
21" Bonones.

Crenyioue asa cronbua conepxar KoopanHaTsl /IyHsL.

B nepsoM, osarnasnextom 0 hr D, conepmxarcs Koopau-
saTh! [TyHbl Ha HoMb YacoB no GMT, a Bo BTOpOM, o3araasaeH-
roM Noon, — koopauHats! /lynbi Ha 12 uacos. (HanomHum,
yto "Noon" B nepeBoze C alr/MACKOrO O3HadaeT 'MO/MAeHs' ).
Taxoe ocoboe BuriManue /lyHe yaeaseTcs MoToMy, YTo 3TO Ca-
Mas OblcTpas rzaHeTa — 3a Aelb OHa 'npoberaer’” Mo KPyry
30anaKa oKkor1o 13 rpaaycos.

[anee creayer cronbell, o3arnasrentsil True £, B rem
comepXaTcs KOOPAMHATBL MCTHHHOIO BOCXOAALIErO YHHOIO
y3na — Paxy. KoopanHats! 3axonsuero ayHHoro yaaa — Kety
— B Tabauniax agpemepusl oBbIMHO He [TPUBOAATCA, [I0TOMY YTO
AYHHble V3Bl BCETAa HAXO/ATCA B TOYHOM MPOTUBOCTOAHWM
APYT K APYrY, X KOOPAWHATa BTOPOro AYHHOIO Y371a HAaXOAMTCH
npubaBieHreM K KOOpAMHATe [1epBOro YI/IOBON BeAWYMHbI B
180°.

KoopauHaTel CpefHux AYHHBIX Y310B NPUBOAATCA B APYTOM
yacti acemeprs. O6 a1oM Hornee NOAPOOHO BYIET CKA3AHO HILKE.

CrenyeT TaKie oTMeTHTh, YTO, ecnn ang Coaxua M /TyHer,
KaK Hanbonee BaMHLIX A1 XapakTePHUCTHKU Ye/I0BeKa MoKa3a-
Teriell, KOOPAWMHATH ObliM TIPRACTAB/ICHBI B BUAe [Pa/YCcoB,
MUHYT W CEKYHA, TO, HauMHas C 3T0ro cronbua v aaniee, Koop-

AWHATEL [/1AHET [ipe/ICTaB/ieHsl B BUAe MpalycoB, MUHYT W Aecs-
ThIX 10/1eH MUHYTHIL.

Eile ta oany ocoBeHHOCTh B ARBWKEHWNA TYIaHeT HeoOxo-
AUMO 0BpaThThL BHUMaHKE MNPH HAXOXACHUH HUX KOOPAMHAT I10
rabnuiaM acpemepma. Kak Bam yKe HM3BecTHO, BCe IviateThbt, 3a
pckmouenveM Conrna u /1yrsl, MOI'YT Mers Harlpas/ieHue
cBoero asukerus. MHbMu croBaMi, OHKU MOTYT ObITh Kak u
PEKTHBIMK, TO eCTh BHIaThCA B IMPAMOM HallpaB/leHHH, TaKk M
perporpaatbiMy, TO eCTh lepeMellaThCil B cUpPartHoM Hallpak-
[TeHHH.

Vudopmaumo o HanpagieHuH ABMMKEHMA [11aHeT Bbl Tak-
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e MoXKeTe MoayunTh M3 Tabauu achemMepua. as 3Tore TOYHO
1K K€, KaK Bbl UCKA/MM CUMMBO/ 3HAKA, B KOTOPOM HAaXOAUTCA
rviaeTa (CM. Bble), HeoBxXoauMo 'mpobexaThca’ B3OPOM 10
cronbuy BBepx A0 TOM CTPOKH, B KOTOPOM BrIEpBbLIC MOABATCH
tykBbel D nam R,

[MepBas 13 HUX YKa3bIBAET Ha TO, YTO IVIAaHeTa B [eHb, CO-
OTBETCTBVIOLIMM AAHHOM sUelrKe, cTaza AUPeKTHOM, TO eCTh M3~
MCHM/IZ HaMpaB/ieHue CBOero ABMKEHUs ¢ oBpaTHOro Ha IIps-
mMoe. A BTOpasi — Ha TO, UTO MaHeTa crana peTporpaaHoH,
HIMEHMB Halpar/ieHWe CBOETO ABMMKEHMUA C MPAMOro Ha o6-
paTHoe.

[Np¥mevanmne. CrauvonapHas da3a OBMKEHWA [1AHET, TO
©CTh MOMEHT OCTaHOBKU [/1aHeThl IPH CMeHe a3 ABMKEHUA C
/IMPEKTHOTO Ha PeTporpaaHoe Wau OoOpaTHO, CreUMasibHbIM
CHMBOMOM B maiinbix  Tabmuuex #He ofosHadvaercs. [lo-
BHAUMOMY, 3TO MPOMUCXOAWMT M3-3a TOrO, YTO TOHATHE CTalLMO-
HAPHOCTH — BOMPOC O4YeHs TOHKMI M PacTaxuMplitl. Ho Bce xe
KOC-KAKYIO MHMOPMALMIO M0 AAHHOMY BOIMPOCY M3 aMepHKau-
ckux adpeMepua M3Bneds MOXHO. Kak 3To cpenats — OGynet
OIUCAHO UYTh MO3Ke.

Bephemcs k nawemy npuMepy. Mrak, aas True ) B adeit-
ke, coorBercTByioweRt 20 sAHBapA, Mbl BUAMM CHMMBOA D. 31O
OZHAYALT, YTO C 3TOTO [AHA AYHHBIC Y3Isl NOMEHs1M Hanpariexsve
CBOETO ABMMKEHUA C PeTPOrPAAHOro Ha AUPEKTHOE.

Uale Bcero BbI OyzeTe CTAKUBATBCH C CUTYALIMEH, Korda
BIVIOTH 4O MePBOM CTPOKM B AAHHBIX TabavUax HET HU CHMMBO/IA
D, nu cumeona R. B atom cayuae noapasymeraetca, uto rwa-
leTa HAaXOAUTCA B AMPEKTHOU hase CBOero ABMMKEHMA, Tak Kak
YTO HalpaBAeHWe [PaKTHUYeCKH /718 BCeX I/1aHeT CUUTaeTCH
1IOPMA/BHBIM (IPAMBIM).

CTOUT Takke OTMEeTUTb, UTO ecnu CMeHa pasbl /IBMKeHH
1/1aHeTsl ¢ PeTPOrPAaAHON Ha AUPEKTHYIO MK OBPaTHO [POUC-
“OAWT B /IeHL PACCMATPUBAEGMOro COOBITUA, TO TPAKTUYECKU
A8 BCEX TI/IAHeT, 33 UCKAKHYEHUeM NYHHBIX Y3710B, MOXKHO [O-
BOPUTD O HAXOMKACHUHU AAHHOH [/1aHeThl B TpeTheil dpase CBO-
cro aBrxeHusa. OHa Ha3bIBACTCA CTALHOHAPHON W Ha acTpono-
I14ecKux Kaprax obosHauaetca bykeor S. O HaxoxaeHuu 6o0-
nee TOUHOrO MOMEHTa 'OCTaHOBKH' [1aHeThl OYIeT CKasalio
HIKe.




Faborta ¢ rabauuamu sgpemepra

[anee B Tabnuue creayioT CTOAGUBI C KOOPAMHATAMM
Mepkypusa (§), Berneper (9), Mapca (o), IOnurtepa (&), CatypHa
(1), Ypana (), Herrryna (¥) u [Mayrona. Ilayron B naHnon
Tabnuie o6o3HauaeTCs CUMBOIOM P, XOTA B aBeCTUHCKON acT-
POMOTMM OH Yalle 0603HaYACTCH APYTUM CHMBOIOM — ¥

Koopautarel 2TUX M/1aseT, a Takxe hasbl UX ABMKeHUs
OTIPeAensioTCA TOUYHO TaK Ke, Kak Gbl/I0 PacCMOTPEHO HAMU
BBILIE.

[lanybie 1o pasaMuHbIM - acTPOAOTMYECKUM  SIB/ICHHUSAM,
CHCTEMATH3UPOBAHHBIC B 1IECTH pasnenax (YCIOBHO TPOHYMe-
pvem HxX c/ieBa Hanpaso udpamu oT 1 ao 6), NpHBOAATCH B
Ma/IeHbKHX Tabmuiax, PaclionOXeHHBIX BHHU3Y CTPAHULIDI.

B paspenax 1, 2, 5 u 6 uHdopMaLmsa, OTHOCANAACA K
nepBoMy Mecauy (caMas BepxHad Tab/uiia Ha CTpaHHIle), pPac-
[O/IOKEHa Bblille U oTAes1eria OT UHAOPMALIMU BTOPOro Mecsiia
MYCTOM CTPOKOH. Muoraa, rnpy 6oMbLIOM KOMUYecTBe UHPOP-
Malli B pasgene | uam 2, nycras CTPOKa MOXKeT OTCYTCTBO-
Bath (Tak ObKIO, HarpuMep, B Tabruiax sdeMepua Ha Mapt-
arpens 1999 r.). B stom ciyuae Heobxo/mMmo obpaliaTh BIW-
MatMe Ha AaTty COBBITUA: Go/1ee PaHHUe PaclioNaraioTCs BblLe.

Bo Bcex pazmenax, kpoMe 6-ro, gara Kakaoro COObITHA
BbIpakeHa uepes feHb, 4ac v MUHYTY. [Ipudem 3TH gaHHLIe co-
OTBETCTRYIOT 3aroioBkam cronbuos Dy, Hr, Mn. Creayer nosm-
HUTb, UTO BpEeMs /18 BCex COOBITHI B AaHHbIX Tabauuax rpuH-
BHUUCKOE.

Astro Data [lepBrit pazaen (kpadHHK caepa) Osa-
By HrMn |y napnen Astro Data. 3necs npuBoantcs MH-
;08 1% 12@; popMaLiMsi O BpeMeHM acTPOIOrMYECKUX CO-
DO S 26 557 | OBITHI TPex THIIOB:
KO P 26 318 — CMeHa HallpaB/eHUA [ABWKEHUA [U1a-
HeT;
2,.8;3 12?382 - epexoa aHeT depes HeBecHbIM 3K-
¥ R 2112:40 | BATOD;
D0 S 221523 — YCTaHOB/ACHUE TOYHOTO acileKTa Mexay
pansHuMK rnadetamu (o1 IOrmrepa ao [lay-
TOHA).

B raxao® crpoke sTon Tabauiisl (KpoMe, KOHEUHO XKe,
CTPOKM 3aro/I0BKOB) CHaua/a YKasaH CMMBO/ T/IAHEThI, K KOTO-
POM OTHOCHUTCH /IaHHOE COOLITUE, a 3aTeM THUIT COOLITUA U Bpe-

e P -

a0oT1a ¢ TaOqHLUAMH SPeMEDHA

MSl €0 HaCTYI/IeHMS (eHb, Yac U MUHYTA).
Paccmorpum 6onee noapobHo BCTpedalolrecs B AaHHOM
pazaene TUMbl COOBITHHA.

Cumpoml D ¥ R yxasbiBaoT Ha cMeHY HanpapIeHus ABU-
HKeHUA T[/1aHeT: Ha NpAMOoe (AMpeKTHoe) MM Ha oBpaTHoe
(perporpaaHoe) COOTBETCTBEHHO. ITO [OIOKEHHEe, KOTOpOe
OTMeuaeT cepeavHy Wi MAaKCUMMyM CTaLMOHAapHOH hasbl ABM-
XKEHUs 1aHeThl (0Do3HadYaeMoe Ha acTpO/IOTHUYEeCKUX KapTax
cUMBOIOM S). DTO MOMEHT BpeMeHM, Korda ee CKOPOCTh ABH-
JKEHHUA OTHOCHTE/IbHO 3eM/IU PaBHa HY/IiO.

[ TpoaomRUTeABHOCT 3TOrO COCTOAHMS (B 06e CTOPOHBI OT
TOUKM S) a1A KaxKJAOM [/IAaHeTbl — CBOA: OT HECKO/IbKUX 4acoB
(nna Meprypus u Benepbl) 10 Heckonskux aHel (ans Ypada,
Henryna un I'ayrona). Huxe npusoauTcs Tabnvua sTUX Mpu-
BAU3UTENBHBIX 3HAYCHWI BPEMEHHBIX MHTEPBAAOB 718 Pas3ind-
HBIX M/IAHeT:

¥ 1 -2 yvaca

?  4-6uyacos

d 12 uacor

4 1-1,5 cytok

+ 1,5 - 2 cyrox

5 2 — 3 cyToK

Y 2 - 3 cytoxr

o

E 2 — 3 cytoK

HMiudopmaling o cmvere dias NYyHHBIX Y3/IOB B 5TOM Daziene

ne npuBoantes. OnpenedeHie MoMerTa CTalMoHapHOCTH AYH
HBIX Y3/I0B 3aTPYIHEHD U3-3a HePaBHOMEPHOCTH B CKOPOCTH MX
asipgerus. [ IpoaomkurensHocTs cTauMoHapHoi haanbl 418 HUX
MOKET Ko/el HECKOABKUX YACOB /10 [MOAHBIX CYTOK M
name Bonee. ObpartuTe BHUMAHME Ha KOOPAMHATY AYHHOIG Vs
N B NIePHO 2¢ ( no tabnMie, oH Bbln peTp:
[PaiHbIM) 16 ctan mupektHbiM). O

It TeveHue Tpe:

crueM MHOM, Kak

HOW hase cBoero i



a0o0Ta ¢ TA0AHLUAMH 3QQeMEDHA

Cumsorul N 1 S, a taxke 0 nepen HUMHU 0603HAYAIOT MO-
MEHT Trepexo/ia MVIaHeThl Yepe3 HeGEeCHbI 3KBAaTop. DTO TMOM0-
JKEHHe TaKkKe COOTBETCTBYET HY/IEBOMY CK/IOHEHHMIO M/IaHeThI.

Cumeon N — North (no-anrauiickn osHadaet "cesep”) —
FOBOPHUT O TOM, YTO [/1aHeTa [IpHU MPOXORKACHUM HeBecHOro
3KBaTOpA ABWXKETCA B CEBEPHOM HalIpaBIeHWH, TO eCTb repe-
xoaut B CeepHoe nonyuwapye.

Cumson S — South (no-anrauiickn osnadaet "lor’) — ro-
BOPHMT O TOM, UTO I/IaHeTa MPU NIPOXOXASHNH HeGeCHOro 3KBa-
TOpa ABMKETCH B IOKHOM HAIPARIEHHHU, TO eCTh [ePexoanT B
1O2xH0e nonymwapue.

3aMeyanue. He nyrafite cumBon S co CTauMOHAPHBIM T10-
MOXKenreM IaHeTsl. B 1aHHOM pasgene, Kak, BrIpoYeM, U BO
Bcex adpeMepuaax, NPAMOro YKaszaHUs Ha 3TO COCTOAHHE Iia-
HeTbI HeT (CM. Bblllle).

Tpetuit ™M UMHGOPMALIMM — MOMEHT TOHHOIO acrieKTa
Mexay aansHUMM rnanetamu (o1 Onmrepa ao [Nayrtona). 3aecs
MPUBOAWUTCA BpeMA HaCTYI/IGHUA TOYHOrO achieKkra. Paccmar-
PUBAIOTCH TOMBKO COSAMHENN, KpacHble U YePHbIE aClleKThl.

Hwke npuBeneHs: cMMBOMBI acreKkToOB, KOTOpbIE BCTpeya-
IOTCH B ZIaHHOM paa/ierne, U COOTBETCTBYIOWHE MM YI/IOBbe Be-
[TUYHHBL:

d 0° N 135° * 60°
£ 45° o 180° A 120°
O 90° V2 30° »~  150°

Teneps B KadecTBe NMpUMepa PaccMOTPUM UHGOPMALIMIO,
[PUBEAICHHYIO B MIEPBOM Pasderie, /s Hallero Caydas.
Ha snBaps 2000 r. B 3ToM pasaene neppas cTpodKa

+ D12 4.02

COMePMUT faHHble O cMeHe hasbl HaNpPaBAeHUA ABIWKEHHSA
CatypHa (S) ¢ perporpaanoit Ha aupexThyio (cumson D). [po-
vsoMaeT 570 cobbitne 12 aupapsa B 4 yaca 2 munytsr o GMT.
Ecan Mpr 06paTuM BHUMaHMe Ha repsyio Goabluyio Tabauuy, B
KOTOPOM TNpPHUBEAEHbl KOOPAMHATHI T/IaHeT Ha AHBapb MecAl

- 54¢

Fabora ¢ Tabaruamn s¢hemepua

(cM. Ha cTp. 48), TO Ha MepecedeHUr CTPOKH, COOTBETCTBYIO-
ment 12 amBaps, u ctonBua ¢ cumeoaoM CatypHa % yBMAMM
Cpeau 3HadeHuin KoopavHat ckumeon D (10D 17,3). B Gonbuwon
tabauLie dUKCHpYeTCs naTa HACTYIVIeHUA COBLITHA, a B pac-
CMaTpHBaeMOM HaMM pasfene YTOYHAETCH eille M ero BpeMs.

Bropas ctpoka rosopur o nepeceuetium

Astro Data ~
oy HeMn |/ (lyHoit (D) 13 auBaps B 15 yacos 37 munyr
% D12 4:021‘ HebecHoro sxsaropa (0) B ceBepHOM Harpas-
DO N 131537 nenuu (N), To ecTs 0 nepexone ee B Cegepnoe
DPOS 26 5:57 non
: yuapue.
RO P 26 31
Tpetba cTpoka coobuiaer o ee e nepe-
DON 92059 | xoae 26 auBaps B 5 yaco 57 MunyT B HKx-
c;‘O N 13 14:03 |\ noe nonyuwapue (S).
5o g g;_ }g;;g V3 cneayiomeit crpoukn Mmer ysHaem, uto
' 26 anBapa B 3 uaca 18 munyt no GMT mex-

ny Onurepom (%) u [ayrorom (P) yerano-
BUTCA TOYHBIA aACIeKT, HasblBaeMbll rosyropaxsagpar (@),
passbiil 135°

B nHbopMarn us muwxneit dacti storo pasaena nonsITan-
rech pas’obpPaThea CAMOCTOATENBHO.

B paspnene 2, osarnasneniom Planet Ingress, npusoaarcs
lO4lible aHHBIe HA MOMEHThI MepeceyeHns [1naHeTamMi Ipatuit
IHIAKOB 304Maxa. JTa Tabauua CoOnepXUT MHAPOPMALIMIO O Co-
OBITUH, Ha3bIBAeMOM B aCTPONIOTHU HHIPECCHEH TIAHET, BXOXK-
NCHUEeM TIVIaHeT B HOBbIM 3HaK 304MaKa.

Xoteaocs Gbl OTMETUTE, HTO UMEHHO B 3TOM Da3fene Mo-
1O Y3HaTb TOUHOR BpeMs /Toypysa — Hayana HOBOrO 30Poact
DIRCKOTO (M aCTPONIOrMYECKOro) rosa, COOTBeTCTBYIONICrO MO-
menry Bxoxaenna Connua B 3Hak Osua. [lpouncxoaut 510
oGpHO 20 win 21 MapTa Kakaoro rozaa.

B kamaoit crpoke nanioro paszena (Kpome, KOHEHHO e,
WIIO/IOBKOB) YKa3aH CHMBO/ [VIGHEThI, KOTOPad BXOAUT B HO-
HOI 3HAK 30[IMaKa, CUMBO/ 9TOrO 3HaKa 30MaKa, AeHb U Epems
o GMT, B KoTOpPOE NpoUcKoaUT COBITHE.

Tenepb B KaueCTse IpUMepa PaccMOTPHM HMHMDOPMAaLH,
HPUBEACHHYIO BO BTOPOM pa3d/sesie, A/ Halllero ciyHas.

B __B5. _ e



 Fabota ¢ TabrHuaMm aghemMepHa

[ Planet Ingress | Ha snaps 2000 r. B atoM pasaene nep-

Dy Hr Mn I/ Basg CTpOKa COACDKUT MH(OPMALIMIO O BXOX-

o ¥ 4 301 joppm Mapca (o) 4 ansaps B 3 uaca 1 MuHyTY
;g ?ggg\ B 30[MaKa/bibd 3HaK Prif (3€).

54 19523 Bropas — o exoxaennn Mepkypusa (¥) 18

auBapst B 22 vaca 20 MuHyT B 3Hak Boaornes
5 8:09 (=)

12 1:04 ;
14 91.40 Tpetbas — o nepeceuerun Conruem ()
18 4-43 || 20 suBapst B 18 uacos 23 MHUHYTH [PaHULIbI
19 8:33 || 3oanakanbHOro 3Haxka Boaones (#7).

YerBepTas conepxut vHbopMauuio o Be-
Hepe (%), Bxoaawen 24 supapsa 5 19 yacos 52 MUHYTH B 30-
anaka/sieii 3uak Kosepora (V).

[lanee cneayer nycras CTPOKa, MOC/Ae KOTOPOM WAYT AaH-
Hbie 06 aHAMOTMUHBIX CODBTHUAX, HO YKe A1 CACAYIOLEero Me-
CHlla.

B uHdopmaummn u3 HKHER YacTh 3TOrO pasaena oMbl
TafiTecsh pa3obpaTeCs CaMOCTOATE/IBHO.

OO Q 00«
KBx3X TR

Last Aspect D Ingress Last Aspect ) Ingress
Dy Hr Mn Dy Hr Mn Dy Hr Mn Dy Hr Mn
21901 O A 221:32| 113:08% A ¥ 11710
5 106% A V8 51024 4 2164 O3 & 4 531
71400 % O =& 72253 61334 % % X 61602
10 144 % % X 10 959| 81946 d o T 9 0:17
12 2230 % T 12184811 5194 o B 11 6:21
141747 % o 8 15 0:38|1223229 A T 131023
162150% A I 17 3:25|15 5510 A B 15 12:45
18 2221 % % B 19 40117 1251 2 & & 17 1411
2022:36 % O £ 21 3:58| 18 13:06 % <« ¥ 19 1553
23 1309 A W23 507202059 % = 211921
24 7483 &£ =25 90923 316% A M 24 1:58
27 1200 % & M 27 17:01| 251218 % O A~ 26 12:10
29 7113 A A2 30 41828 028% % vi 29 045

Tperuit v ueTBepTHIA pa3aensl coaepKaT AaHHbE O Tak Ha-
3bIBa@MOM CBOBOAHOM TPAGKTOPUM Wiyt CBOBOAHOM Mepuose
[lyHbl B MepBbI M, COOTBETCTBEHHO, BTOPOM Mecsubl, Npes-
CTaB/eHHble Ha Tekylel cTpanuie sdemepna. [as Hawero
npuUMepa TPeTHil pas3aen Coaep UT AaHHble Ha axBapb 2000 r,
yetBepThIt — Ha despans 2000 r.

— _ 56 . ~

rauuia C 1quiiritdamel JYJeme v

CBoBoaHBI MEepHOA HadKHACTCA € MOC/1enHero BOMsIoro
acniekta — o, ¥, [0, A, ¢ (Tabnyuy COOTBETCTBUA YI/IOBBIM
BCAMYMHAM CMOTPUTE Bhlllle) — K /lyHe 1 3akaH4UMBaeTCd, Koraa
/lyra Bxoant B HOBbIM 3HaK. CBOBOMHBIN MEPUOA MOXKET Hauu-
HATBCH B MpeablayileM Mecsle.

Mudopmauma o nocaeaHeM acriekTe NpPUBOAUTCA B /1€BOM
cronbue, ozarnasneHHoM last Aspect. CHauana 3aech ykasbl-
paetca geHs (Dy), korga HacTynaeT 310 coBpitve. 3arteM —
ppeMs. [Tocae aToro uaer CUMBO/ TI/IAHETH, ¢ KOTOPON Yy /1yHbt
oOPasyeTcs acrekT, U Aaiiee — CUMBO/ aclieKkTa.

Ecmn cBoboHbl neproa HauMHAETCA B KOHLIE MpPe/iblay-
Iero MecAla, a 3aKkaHuMBaeTcs B TeKYIUeM, TO B MepBOoi CTpo-
ke OyaeT ykasaHa gaTta, OTHOCHALIAACH K MpeabayiieMy Mecsuy.
l'o ecrs, ecau Bbl yBUAMTE, YTO B IEPBONM CTPOKE [aHHOro
cronbia crout 29-oe nan 30-oe uncao, To 3TO Kak pas v tyaer
YKa3LIBaTh Ha TaKYIO CHTYallMio. B 4acTHOCTH, oHa MMe/ia MecTo
nMae 1941 r.

Bo BropoMm cTonbue srOoro pasdena, O3arfaBlIeHHOM
Ingress, comepatcA AaHHbie OO MHIPECCHUM WM BXOMACHWM
{lyrsl B HOBBIA 3HAK 3oavaka. CHadana 34ech YKasblBaeTcs
CUMBO/ 3HaKa 30/Maka, B KOTopbii BxoauT [lyHa. 3ateM — na-
(& M BPEeMA 3TOro CoBbITHSA.

Tak, ana nawero cayyas, B ausape 2000 r. (pasagen 3)
HepBbin  cBOBOAMBIA nepuoa [lyHbl Havascas 2-ro 4ydcra B
19:01 no GMT c acrniesta kBaapatypsl ({1) k Mapcy (¢), a 3a-
KOHUYM/ICH B TOT Xe aedb (2) B 21:32 no GMT ¢ nepeceuenvem
/lyHOM rpaHrUbl 30AHuakanbHOro 3Haka Crpernsua (#2).

Haubonee wHTEpecHa B 3TUX pasaenax HHGOpPMalUA O
MOMeHTax BxOxaeHus /[lyHel B HOBBIM 3HAK 304MaKa, Tak Kak
ola OBBIYHO UCMOMB3YeTCA MPU COCTAB/ICHHUM Pa3/THYHBIX /TYH-
1L Kanenaapedt. ¥ ocofenno — Kanenmaps canososga v oro-
POAHMKA.

[Tateit pasgen, osarnasnennnit Phases & Eclipses, conep-
JKMT MHOPMALMIO O MOMeHTaxX cMeHbl a3 (lyHbl M O 3aTMeHU-
HX.

Mannbie B cronbuax Dy, Hr, Mn osnavaior gaty (aews) 1
npeMs (Jac 1 MUHYTY) COBLITHA.

[anee B cTpoke cneayer CUMBO/A CODBLITUA M MECTOHAxXOo-
xaerre [TyHbl B MOMEHT ero HacTyIi/IeHUs .

I 57 _



£FaooT1a ¢ Ta0NHIIAMH I3QDEMEDHT

PaccmoTtpuM Bornee moapoBHO, Kakue xe COOLITUA conep-
»Karca B AaHHOM pasaene. Hanomuum, dro coctosmume [lyHbl
JeMUTCs Ha YeTbipe doasbl, KOTOPhIE 3aBUCAT OT pasMepa BHAMU-
MOIO AMCKa HOYHOIO CBeTH/A.

HepHblit KPY:KOYeK (®) yKkasbiBaeT Ha HOBO/AYHHUE. JTO MO-
MEHT, KOrJa MYHHBIA AUCK HEBUAUM.

[pasbiit cepr /lyxsr (J) ykassiBa-
eT Ha MepBYIO YeTBeDTb. ITO MOMEHT

) Phases & Eclipses

Dy Hr Mn o

61814 ® 15y344 | OKOHUAHMA NEPBOA HETBEPTH W Hada-
14 13:34 ) 23T 41 | /1a BTODOH.
21 441 O L 08§26 Benrsiit kpyxor (O) ykas3siBaeT Ha
s 444 T 1324 nonHoMyHMe.
28 757 [ ¢ 7M. 42

[leBbii1 cepn nyHel () — Ha Tpe-
5 13:03 ® ¢ 162 (02 | TbIO 4HeTBepThb. JTO MOMEHT OKOH4a-

o 12:49:24 P 0,580 HUA TpeTbell 4eTBepTH M Hadvana 4eT-

12 23:21 > 23833 LepTO.

191627 O 0fv 20
C

27 354 7 251 Hauuynas ¢ Momernita HOBO/IYHUA,

/lyHa cuumraerca pactyuwed, a ¢ Mo-
MEHTa [OMHOMYHUA — YObIBAIOLIEH,

Heobxoammo oTMeTnTh, UTO C MOMEHTa HOBO/YHHMS Hadu-
HaeTCH OTCUeT MIEPBOro LHA AVHHOIO MECALIA.

K coxanennio, Hayano BTOPOro AYHHOrO AHs, KOTODBIA
HacTynaetr ¢ neproro Bocxoda [lyHbl [10C/1e HOBOMYHHUS, 1O
[aHHBIM Tabiviam ¢ GOMbUIOR TOYHOCTBIO PAaCCUMTaTh OYeHb
TpyaHo. Ho HeKoTopbie pekoMeHmauuy no ero onpeeneHuo
cnenyet 0603HAUUTE.

Yunrriad, UTo HOBOMYHKME — 3TO coeanHenne ConHua u
[lyHbl, a Tark¥e TO, 4To /lyHa B Tedyenye CYTOK NPOXOAMUT Yrio-
ROE paccrogHue He 6onee 4eM 13°) MOXHO ¢ HeKOTOPOH TOu-
HOCTBIO TIPE/rO0KMTh, 4To Bocxod [IyHBI Mocie HOBOMYHUA
nocienyer cpasy 3sa BocxoaoMm CosHIla, 4depes TPOMEeXRYTOK
BPEeMEHHM OT HECKOMbKMX MHUHYT 40 OHOI0 4Yaca, B 3aBHUCHMO-
CTU OT KO/MUECTBA BpEeMelii, [IPOIIeANero MeKay HOBOIYHHEM
1 nepibiMm Bocxonom Connua. CrenoBatenbio, eciv HOBOY-
HHE TIPOM3OIIIO Topasao rnodke socxona CornHua B 3TOT AcHL
(Bonee uaca), MOMIO C YBEREHIOCTHIO CKasaTh, YTO BTOPOM
AYHHBIA AeHb HAYHeTCH ¢ BOCXoAa [IyHbl Ha caeayiolive CYTKU
fIoce HoBoAyHUA. Ecan Ke HOBOAYHME NPOM3OLNIO TOPasno
pansie socxoda CoaHua (takke Boree vaca), TO ¢ OOBILOH
YBCPEHHOCTLIO MOMKHO TOBOPUTH O TOM, YTO BTOPOM AYHHLIN

£ao001a ¢ 71at/inlaMil AHEEMEDHA

/ICHb HAYHeTCs BCKope nocae Bocxosa ConHua (a0 15 MuryT).
Fcnm e mozonyHue npowsowao Béavsn eocxoaa ConHua, ro-
HOPUTB O YeM-TEO ¢ BOMBLION YBEPEHHOCTBIO OYeHb TPYAHO.

3ameuanve. Crneayer NOMHWTb, HTO BpPeMA HOBOAYHUA
nprusoautcs no GMT, a Bpemsa Bocxoaa ConHua naao Opatb
111 MecTo coBbIThda, KoTopoe Bac uHTepecyet. [lostomy ans
pOBeAeHMS NpeABapUTe/bHbIX  PACYeTOB Hadasla BTOPOrO
AVHHIOTO AHS BPeMA HOBONYHMA HEOOXOOUMO MepeBecty B Me
cinoe Bpems (cm. "OCHOBHbIE CUCTeMbI M3MepeHnsi BpeMetin' ).
| lauano nocaeayionmx AYHHBIX AHeR ¢ TOYHOCTBIO 4O 1 vaca
MOMKHO OTpe/IennTh M0 MOMEHTY coeanHeHus /lyHbl ¢ TOHKOH
aclienaenta — Asc. (HaxoxkaeHre Asc — TeMa BTOPOro Kypca).

[IpoaomxuM nanee paccMOTPEeHHE CODBITWH, ONvchiBae-
MIIX B pasaene 5.

Muorzaa (aBa—tpn pasa B roz) BO3/e YePHOTO KPYHKOUKa
HPHCYTCTBYET CHMBOA COenuHeHus — & | a Boane 6e1oro —
OHTTOBULAN WK TIPOTHBOCTOAHUA — o . JTO TOBOPUT O TOM,
10 AdaHHoe cOBbiTHe (HOBO/IYHUE WKW MOMHOMNYHHE COOTBETCT-
Heio) copllafaeT ¢ 3aTMeHHeM.

CrieqyeT HANOMHMTB, H9TO COMHEUHOE 3aTMEHHE TMpOUCXO0-
Arr, oTToro uto Conule 3arpsIBacT AYHHBI Auck oT Habaona
1711, HAXOAANICIOCs Ha Jemae. A 3TO BO3MOXKIHO TOAbKO B MO-
MenT HoBoayuud, xoraa /lyra coemvmgercs ¢ CoaHuem. Tlo-
) IOMY COTHEYHOE 3aTMeHHe ODO3Ha aeTCs CUMBO/IOM &

/lyHHOe 3aTMenHe IPOUCKXOANT Torda, xorga [lyra Bxoaur
It 3CMHYIO Teib., A 3TO BO3MOXKHO TO/IBKO B MOMEHT [1POTHEO
croanua ConHua v /lyHbl, WAW, ODYTMMM CAOBAMKU, B MOMEHT
nomionyaua. [ loatomy nyHHOE 3aTMeHHe OBO3HAUAETCH CHM-
BO/IOM o"_

HMudopmaling o 3aTMeHHH, ecar OHO eClb, COACDXRUTCA B
Cre/yIowmeN CTPOKe Moce CTPOKKU C IAHHBIMK O HOBOIYHHN
(17151 COMHEYHOTo 3aTMEHMH) UKW [IOAHOAYHUK (/1A [YHHOTO 34
imers). TTepBeiM WieT CUMBO/A COOTBETCTBYIOWIETO 3aTMEHMIL.
IhTeM — Bpemsl MakcUMadabHOM haskl 3aTMeHMs, WIHM ero ce-
pinibl. [loTom caenyet cuMBO/, YKAZLIBAIOTIMK Ha Tl 3aTMe:
1151 11 laHHbie AOTIOAHUTEABHOH MH(OPMalniy B 3aBMCUMOCTH
L1l THra 3aTMeHd.
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[lyHHOE 3aTMeHue MOXKeT ObITh CeAYIOUMX TUIOB:

A — dJacTuuHOe 3aTMeHHe, Koraa [lyHa BXOAWT TO/MbKO
B MO/MYTeHb 3eM/H;

P — wvactnuynoe satmenue, korda /lyHa BXOAWT B TeHb
3eM/M, HO MOMHOCTHIO B Hee He MOorpyKaeTcs,

T — nonnoe 3atMenue, koraa /(lyHa MOMHOCTBIO I10-

rpyxKaeTcs B TeHb.

[nsi naHHBIX TUMOB 3aTMEHMM NMPUBEACHO BpeMs Hanborib-
Iero rnoTeMHeHUst, KOTOPOoe B oblieM C/1ydae He AB/IAETCA TO4-
HbIM BpeMeHeM 0/1roTHoro npotusoctositnsa Conuua u [IyHsL
B kauectBe nononHuTebHON MHGOPMALIMKY 715 3TUX THUIIOB 3a-
TMEHHH (roc/eaHMUe AaHHble B CTPOKe) MPUBOAMTCH LIMPOTa
MYHHOrO 3aTMEHWsi, KOTopas NpeacTaB/seT COOOM 4acTb Aua-
MeTpa (yHbl, 3aTeMHEHHYIO TEHBIO 3eM/Iu B Handonbleh dase.

ConHeyHoe 3aTMeHMe ObIBaeT WeCTH TUIOR:

p — uacTHU4YHOE 3aTMenue, koraa [lyHa He ron-
HOCTbBIO 3aKPblBAET CO/MHEHHBIN AUCK;
T —— ronHoe 3atMenue, Koraa [lyHa MomHOCTBIO

3aKPbIBAET COMHEYHBIA ANCK, YTO BHAHO 1O
TEeHH Ha [TOBEPXHOCTH 3eMny;
A —  KO/MbLeOoHPasHOe 3aTMEHMe: Ha CaMOM Jere
[10/1HOe, HO M3-3a TOro uto /lyHa HaxoauTcs
HA MAKCUMAa/IbHOM YaeHUH OT 3eM/H, 3e-
HUT ee TeHW He AOXOAUT A0 MOBEPXHOCTH
3emnu. [Mostomy [lyna sakpoiBaer Conwie
He MO/MHOCTBIO, M KOMbLO CBETa OKPY2KaeT
TeMHYO HOBYIO [1yHy;,
AT — TI0/IHOE KObLeoGpasHoe 3aTMeHMe: MO/MHoe
— A4 4aCTH TPAGKTOPRUHU, KO/bieobpasHoe
— (/15 OCTaNBHON YacTH,
Anon C — penkoe KO/bLEBOE 3aTMEHHe, KOoraa LeH-
TpanbHas /IMHUA He KacaeTcsl 3eMHON I1o-
BEPXHOCTH;
Tnon C — peaxkoe nonHoe 3aTMeHHWE, KOrAa LEHTPalb-
Han /IMHKUA HE KacaeTCH 3eMHOH [MOBEPXHO-
CTU.
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L~allia C jaliirdiaiad ML

BpeMs camMoro xpyrnHoro saTMeHus, TO eCTb ero MaKCH-
MYM, J@HO C TOUHOCTBIO A0 CEKYHA, HO OHO B OBLIEM criyuae He
AB/MAETCA TOUHBIM BDEMEHeM AC/TOTHOIO HanbO/bLIero Kamy-
weroca comuxenvs ConHua u /TyHbl.

B KaudecTBe m0MoOMHUTENBHON HHOPMALIMKM  (TOC/IeaHUe
[laHHbIE B CTPOKE) /18l YACTHUUHBIX 3aTMeHUM MpUBeIeHa WHPO-
Ta, a 1A MOMHOIO M KO/MBLUEBOTO — T[POAO/MKHTE/IBHOCTD (B
MUHYTAX M CEKYHIAX).

[Ana nawero npuMepa B MEpBOR 4YacTU 3TOrC pasiena
{(snBapb 2000 r.) B TpeTbel CTpOKe PaaoM ¢ CUMBOIOM MOMHO-
(IYHUA CTOMT CHMMBO/ OIMMO3ULIMM MM MPOTUBOCTOSHUA — &,
YKashlBalOWMK Ha Hasiudue B 3TOT aewb (21 aneaps 2000 r.)
MYHHOrO 3aTMEHMS.

B caeayioweit crpoke comepruTcs MopMalna 1o 3TOMY
satmermio. [luk ero npuxoanicst na 4 yaca 44 wmuiyThl 110
GMT. 2ro noanoe nynuoe 3atmerive (T).

Bo BTOpO# yactv pasgena coneprUTCH yKaszaive Ha Jac-
tnynoe (P) coaHedHoe 3satmenve (), MakcHMyM KOTOPOroO
npouner 5 despans B 12 uaco 49 munyt 24 ceryrzbi 110
GMT. Tlpu stoM 3akpoeTcsa 4yTh GO/bIIE TOIOBUHEI COMHEHHO-
ro nvcka (0,580).

Astro Data [locneanwit, wectoil pasgesn, HasbBa-
1 JANUARY 2000 | o1cq ToUHO Tak e, Kak M repBblil — Astro

Julian Day #36525 D ;
Delta T 61,0 sec ata, mostomy cneayer ObITb BHUMATE/Ib-

SVP 05%15°49" HbBIM [TPDH paéoTe C ad)eMepI/IﬁE':MII 1 He ITY-
Obliquity 23°26'16" | TaTk AaHHBIE M3 3THX pasdenos. B 3ToM
& Chiron 11432,6 paszene HaxO[WUTCA WeCTh BUAOB acTpOIo-

> Mean £ 50040 | 1 igockux ganmbix.

1 FEBRUARY 2000 I—IepBaﬂ CTPOKa I10C/1e Ha3BaHHA pald-

Julian Day #36556 aena CoaepPXUT Aaty, K KOTOPOI;I OTHOCATCH
Delta T 61,0 sec HUMETIDpUBEACHHEIE daHHble. B nawem cny-
SVP 053€15'44" yae o101 smBaps 2000
Obliquity 23°26°16 (1 JANUARY 2000).

& Chiron 142416

> Mean £ 30255 Creaytowasi ctpoka — dJulian Day —

TaK Ha3blBaeMblM O/IMAHCKUH [JeHb, 3TO

YHC/IO AHeH, NPOoLeAlNK, HadykHas ¢ Nos-
aist 31 gexabpn 1899 r.

N



saollia U 1aliriiiair S00eMe/rid

1 ssapsa 1900 r. — 1 onvMaHCcKuit geHb;
1 auBaps 2000 r. — 36525 wnuaHckuit geHs.

DTO YKCNO MOKHO UCTIONBL30BATh /1A [TOACUeTa KOMMYecTsa
OHel, MPOoLIeAIMK MEXKAY ABYMS COOBITHAMH, pasie/leHHbIMU
BOMBIIMMHI TIPOMEKYTKAMH BPEMeHH.

[nst TOro UTOOBI HakTH AaCTPOHOMHYCCKUM HOIMAaHCKUH
nexn {cM. "KaneHaaps'), otcdeT KoTOporo nauvHaercst 1 adBa-
pa 4713 r. o H. 3., HeobxoaMMO TpubaBuTs umcao 2415020
K IO/IMAHCKOMY /IHIO, BBIYUC/ICHHOMY 110 aHHBIM dhemepuaam.

B nawem caydae 1 smsaps 2000 r. 6bia 36525-bii1 gerb
ot Hauana 1900 r. v 2451545-pi1 10AuaHCKUI A€l MO acTpo-
HOMHUYECKOMY KarleHAapio.

Tperba cTpoka B 3TOM pasaene ozariasncHa Delta T. Dto
BpeMs, BbIDAKEHHOE B CEKYH/aX, KOTOpOe HeOBXOmMMO MpH-
Basurs Kk GMT, 4yto6ei nomyunth 3demMepuaioe BpeMs (CM.
"Ddemepuaroe Bpema”).

[ns BuaMcaeHus AOATOT M/1aHeT 1o adeMepusaM Ha XX
REK 3TV [OIPABKY YUMUTHIEATL HE HAJAO, Tak Kak OHa yke Oblia
yyTeHa 11pu coctaeneHun sdemepun (cMm. "Otavume amepUkan-
ckux apemepu Ha XX 1 XX Beka").

B ademepunax na XXl Bek sHaueHue Delta T He npuso-
[IWICH, TAK Kak BbIYMC/AMUTL 3TOT lapaMerp Ha MHOIO /1eT Brie-
pea rnpaxkThIecku HeBO3MCKHO. [ loaToMy TpeThs cTpoka B 3THX
achbemepuaax, ozarnasnendan Galactic Ctr, coaep:xur 3Hadenue
[oaroTel Tak HasbiBaemoro Lleurtpa [anaxtvkn. Ha 1 awsaps
2001 r. 370 3HaueHue 610 pasio 26 A 51,8,

[lanee B 310M pasgene wieT cTPOKa, o3araasicHHasas SVP.
2To cuHTEeTHUeCKa TOYKa BecerHero pasHoaeHctsus. [lo on-
peaenennio Cupuna Pararta — ato Tpormdecknit 07 ans

3Be3HOro 30AHaKa.

Crpoka Obliquity conepxkut 3HadeHne HCTUHHOTO HAK/IOHA

srAunTHKA. [las Hawero npumepa oxa paBHa 26° 26" 16",

B crneayioweit crpoke, ozarnasnentoint § Chiron, npuse
geHa agonrota Xupoha. B paccMarpupBaeMoM HaMu [IpUMepe
ero KoopavHata pasHa 11 A 32,6,

Crnenyet He zabbBath, UTO 3TO 3HaUeHHE TIPHBOANTC /1715
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rabora ¢ TabaMLaMH 3QeMEPHA

1IePBOro UMc/1a COOTBETCTRYIOWErO Mecsla. |0 eCTh A1s Halle-
1o caydas 3To Byaer koopauHata XupoHa Ha O wacos GMT 1
misapsa 2000 r.

B riocnenneit cTpoke, ozarnasneHHoit Mean §), npusene-

a KoOPAMWHATA AOMTOThl CPeaHero BOCXOAAUWRro MYHHOrO yara

- Paxy. Cpeanue nyHHble y3rbl OOBIMHO MCIOAL3YIOTCH [PH
HHOCTPOEHMK TOPOCKOMa MUPOBLIX COObITHIt. [l ropocKornos
/I0AEH UCTIONL3YIOTCH PacCMOTPeHHbIe HaMU paHee UCTUHHBIR
/IYHHBIE Y3/1bI, AOTOTa KOTOPBIX MPUBOAMTCA B OOAbIMX Tab-
/IMLIaX KOOPAMHAT [/1aHeT Ha MeCAL.

B Hawem npumMepe noarora cpeaHero BOCKOMAWErO /YH-
noro yana Ha 0 uacos GMT 1 aumaps 2000 r. cocrasasaa 5
1paaycos 4 mutyts! [1sBa (5° § 04.0).

CKOpOCTb CpedHMX MYHHBIX Y310B [OCTOSAHHA U PaBHA —
3,18 3a cyTrH.

OmiHiuHe aMepHKAHCKHX 3(heMepHa
Ha XX u XXI Beka

[eno B TOM, uTO aMepuxaHckue ademepuasl Ha XX U Ha
XX Beka umeroT HeKoTopoe oTArdMe. DdeMepunsl Ha asanua-
roe crorerve, MpUMep M3 KOTODLIX Mbl PacCMaTpUBaiW BbIlLE,
paccunTaHsl ans yausepcaassoro (UT), wan Bcemuphoro spe-
MCHH, a acheMepuabl Ha ABaZLATh [IePBbIM BeK MPHBEACHbI /15
spemepuaHoro spemeru (ET).

[last TOYHOrO BBIMMC/AGHMSA [O3WUME M1aHeT Tpebyercs
DABHOMEPHO H3MepAeMoe Bpems. BpalweHue 3eMid CAHLIKOM
ICPABHOMEPHO, 4TOObI UCTIONB30BaTh ero AAs 3TUX LeneH, Io-
IOMY YTO HALIM Yachl CMHXPOHU3UPOBAHB! C 3THM BpalleHHeM.
SeMaerpaceHus, npuanBHeie >hbdeKTs!, crasaHHbie ¢ [lyHoM, a
IAKKE APYrHe BO3MYILIEHWA BhI3bIBAIOT YCKOPEHUE WM 3aMe/l-
/ICHHA@ CKOPOCTH Bpawenus 3eMan. Mol HacTpanBaem HallM ya-
Chl B COOTBETCTBUM € TUMH M3MEHEHMAMH CKOPOCTH 3eM7lu,
N06aBasAs AOTIONHUTRMBHYIO CEeKYHAY ', Kak, HarpuMep, 3TO
oo caenano 30 wmona 1982 r. [NocrenenHoe 3amennenue
¢KOPOCTH BPALIZHUA 3eM/IMU [IPUBOAWNT K MEATEHHOMY YBe/1rde-
I IMIO 3eMHBIX CYTOK.

HMmenno nostomy UT ne conagaer ¢ =1 3uHauvenne
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_ rabora ¢ TabaHiiaMH 3peMepHa

Delfa T — 310 pasnunua mexay ET v ynueepcansHbM BpeMe-
HeM. B nadane 1902 r. ata monpaska ObiMa paBHa Hymo. K
KOHLY ABA/LIATOrO CTO/IRTUA OHa COCTaBasana yxke 61 ceryray.
Ecan He yuntbiBaTh 3uaderive Delta T ripu onpenenenn spe-
MeHd cobbiThd, TO K Hadarny XX Beka sbiuncieHue Aonrorhl
Contiua 6yaer naaTe ommbKy B 2", a aAa8 A0AroTsl [1yHbl
olIMbKa COCTaBUT yke 34"

[lns Bonee TOYHOIO BLIYMCAEHUA [OPOCKONA, OCOBEHHO
QU8 HAXOXKACHMST COMHEYHBIX M /IYHHbBIX BO3BPALIEHUHA (COnfph
U IYHaPbI), K BLIYUC/ACHHOMY YHUBEPCA/IbHOMY BpeMeHU COObl-
MR (Bpems  cobeiTus, nepeseseHHoe Ha < GMT, oM.
"HaxomaeHue rpuHBUUCKOro CpeaHero spemeri’) HeoBxoaMMo
npubaBuTh norpaeky Delta T

Oararxo caeayer uMers B BHAY, UYTO JaHHYIO ONEpalvio
HeOOXOAHMMO TIPOBOIUTL TOMBKO MpH pabote ¢ ademepraamu
na XX sek. [ louemy?

Kax ke roBopuwioch BRILE, aMEPUKABCKUE 3heMepUIbl
Ha XX ek paccurtans! aasa UT. To ecrs ana naxomaeiivsg 1o
3MUMI T1aHEeT KO BpeMenu, nepeseaendomy Ha GMT, nuuero
noGapsite He Hado. Bce yke crnenano 6e3 Bac: MO3MLNN
[11@HeT pPacCHUTaHbl € Y4eTOM HepaBHOMEPHOCTH [IBILKEeHHHA
3emru.

C sdremepiiamu Ha XX Bex nena oBCTOAT ropazao CAoX-
Hee. /lesro B TOM, 4TC paccuurats nonpasky Delta T Ha muoro
aeT Briepen oueHn TpyaHo. | loatoMy-To 3TH adpemepusl U Bbi-
umciiernl He Ha GMT, kKoTopoe, Kak Bbl yKe MOHAMM, TeueT He-
paBrHoMepHO, a ta ET, pasunomepHo Teryuiee Bpems. Kar Obl
HU M3MEHANACh CKOPOCTh BpamieHna 3emin B OyayilieM, BblU c-
feHne MO3uLMK viaHeT, paccurtaHiibix aaa BT, ne Gyaer tpe-
BOBaTh AOMOMHUTENBHBIX norpasok. (JTcoaa caeayer, 4Tto aas
noayderia 6onee TOUYHBIX KOOpP/MHAT I/aHeT npu paboTe ¢
achemepraamu va XX Bex k paccuurantomy GMT neobxoau-
MO npubasuTh nonpaeky Delta T, ytobsi nonyuuts ET. A yxe
110¢/1e ITOTO [POUBBOANTE pacdeT A/s MOMYIEHHOIO BPeMeHH Mo
AaHHBIM adbeMepyraam.

[laHHBI BOIIPOC OYeHb BakeH /18 MOHMMAaHMs, Tak Kak
HETOUHAsA ero MHTepnperailus MOMXeT [OBAeYb HMCKAUKEeHHe
AaHHBIX TIPH BbIYKcAeHUN nonoxkerHns ConHua u /lyHel. bonee
nasislue TVIaHeThbl ABMKYTCHA MejsleHHee, Aa U KOOPAMHATBl MX
B adheMepuaax dadsl Honee rpydo (¢ TOYHOCTBIO A0 ACHTHIX
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A0NeM MUHYTEL, Y4TO MOXKET [1PMBECTU K OIIMOKE BBIYMC/ICHUS A0
5" Tak uTo »71a nonpaska Ha MX TOYHOCTH [IOYTH HHKaK He
CKaeTcH.

OueHb BOBLIYIO TTYTaHMIY B [OHIMAHKE /IaHHOIo BONpPOoca
BHOCHT TOT hakr, 4YTO B aMepHKaHCKUX ademepuaax Ha XX
BeK npusoautca 3nHauverue Della T, onrako, yauThIBaTL €ro
MPU BBIYKUC/ICHUM OMI0KEHUN T/TAHET 110 3TUM heMepu/iaM He
nago. A B atemepriax ta XXI BeK 3TON MONPABKU yiKe Her.
Ho BOT Kak paz-1o B HHUX €€ U HaNo YUHTLIBATL.

Otryna xe ee 6Gpath, ec/id oHa Tam He npuBencHa? Kak
yrke FOBOPHAOCH Bbile, Ha Havyano XX Beka snauetme Delta T
6rino paBHo 61 ceryiine, to ects 1 munyte u 1 cexkyrzie. Ha
fornee nanbHUM Neprosa 3TOT flapaMeTp NPUARTCA OTHICKHMBATD B
Pa3MUUHBIX ACTPOHOMMYECKMK M aCTPO/AOTMYECKUX KaTasorax.
BoamomxHo, 410 K Kotily XXI cronetus HyayT BbIMyueHb adpe-
MepUabl, YUMTLIBAIOUIME 3Ty [01paBky. [lomuBem — yBHAMM.
[To xpaitHe#t Mepe, 3TOT (DaKT Halo MMeTs B BUAY Npu paboTte
C pa3MUYHOro pona acheMepuaamu B nansHeiieM. Tem 6onee
yro adpbeMepubl Padasis, KoTopsle COAepXaT KOOPAHHATE
rViaHeT Ha rod, CKopee Bcero, DYAYT YdUTLIBATh AAHHYIO I10-
MPaBKY.

CreayeT Taxie MMeTh B BUAY TOT (DakT, 4TO aMepHKail-
ckue adheMepuabi, BhINYIIEHHBIE Y HAC Ha PYCCKOM fA3bIKE,
MMEIOT HEKOTOPble HETOUHOCTH B [1ePeBOAE BCTYIMHTE/AbHBIX
crateft. Tak, aBropy BCTpedanauch agpemepwisl Ha XXl Bex,
B KOTOPLIX BCTYIMTE/nbHas CTaTbd Obi/ia [MOMHOCTHIO B3fATa M3
achbemepua Ha XX Bex. Kak 310 riposepurs? Cpapnure npumep
onucanusa pazaena 6 (Astro Data) ¢ pakTHUECKUMH /IaHHBIMH,
[pUBeAeHHbIMK B 3emepnaax. |ak, Harpumep, BO BCTYIIH-
Te/bHOM CTaTke [OBOPUTCA O HalMduu B ITOM  pasaene
nonpaexku Delta T, B To Bpema Kak B camux ademepunax Ha
3TOM MeCTe HaXOAWTCA KOOpAMHaTa TallakTHUYeCKOro LIeHTpa

(Galactic Ctr).
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Spemeprzst I lposeprivrar

Ilpozeprivia — eue He OTKpbITag acTPOHOMaMW TPAaHC-
IYTOHOBAasA /1aHeTa ConHeyHom crcTeMsr. XOTH ApeBHUE aBe-
CTUICKME acTPO/IOTH ee 3HAMM M YUMTHIBA/IM [P MOCTPOSHUH
FOPOCKOTIOB, BCe e FOBOPUTL O ee TOYHbIX sdeMepuaax 1o
Tex Mop, MoKka oHa He OyaeT OTKPbITa, NPaKTHUYeCKH HEeBO3-
MOMKHO.

B komnue panHoro uspanus ([Ipuaomenne 5) npuBesesi
athbemepuant [lpozepnmtsr na XX Bek, seiaucaentsie [lasiom
[laBnoBrnyem ['nmobowt rnyrem cuHTE3a NaHHbIX, MOAYYEeHHBIX UM
OT ero y4muresiei, ¥ aHa/ivaa OMPOMHOIG YUca TOPOCKOIIOB M3-
BeCTHBIX /MOAEH.

Cpeanunit nepyoa obpauens [ Iposeprivtel Bokpyr Cont-
ua — orono 650 ner. DT oueHb MeANeHHO ABUMKYIIAACA T/1a-
Hera, rnoatoMy B sdpemepuaax, pUBeaeHHbIX B [ IpuioxkeHun
5, naiotes ee noaoxkenus /uib Ha 1 ausapa v 1 voaa Kamao-
ro roza.

Tabauist achemepua [Tpoaeprivtbl cOCTOAT U3 TpeX CTOAO-
LoB. Vix HazBanus npHBeaeHbl B NMEepBOR CTpoke, o6BeneHHOH
Ans YaoGeTEa BOCHPHSTUA ABOMHON MMHMEH.

B niepBom cronbrie, o3arnaBneHHoM [0z, yKasaHbl roaa,
[17 KOTOPBIX B ZI@HHOM CTPOKE pa3sMelleHbl KoopavHaTtsl [1po-
3ePIKHBI.

Bo Bropom cronbue, ozarnasnerHoMm 1 fHBApSA, MIPUBOIAT-
CA KOOPAMHATEL A0rOTh! | Iposepnuibl Ha nepeoe AHBaps TOro
rona, KOTOPbIA YKazal B [ePBOM CTONOLE, a B TPETbeM CTON0-
ue — 1 wions — Aoarota 3ToM IVIAHETb! Ha NepBoe UIO/IA.

3HaueHus A0/MTOT TPUBeZeHbl B 304MAKa/lbHONA CHUCTeMe
KoopauHaT (cM. "3onvakambHas cucTeMa KOOParHaT ).

Tak, Harpumep, 4TOBBI ONpeaenuTs koopauHaty [Ipoaep-
nuHbt Ha 1 snsapa 2000 r., Heo6xoAMMO Ha#T! B 3TUX Tabau-
Lax CTPORY, /U1 KOTOPOi B c1onbue /og 6yaet CTOSTh YMCIo
2000, a satem B 3TOH CTPOKE M3 BTOPOro CTonbUa BbITHUCATH
HeOOXO/IMMOe 3HaYeHue.

B nawem cayuae s1o 6yaet 7°49 4" Ma.

[Tpy HaxomaeHnn koopanuats! [lposepnuHsr Ha 1 woas
Heo6x0arMG 6paTth 3HadeHue M3 TpeThero CToadia.

[Tpu onpenenetny KOOP/IMHATEL 9TOM [AAHETHI 415 APYIUX
OaT HEODXOMUMO TPORO/NTE MHTEPTIOAALMIO MO ABYM W3u0CT-
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Fa0ora ¢ TabaiiiamMi 3greMepid

HbIM 3HagenuaM (M. "Murepnionauma”). [Tpuuem sti anauequs
HEOOXOAMMO MOAGHpaTh TakuM oBpasoM, 4TOBB WX AaThl
‘nexann’ 1o o6e CTOPOHL! OT AaThl COBLITHS.

Hanpumep, ecan coBertne npousomno 3 mapra 2000 r.,
TO /1 NPOBEEHHA MHTEPIOMILIMK HEeOBXOAMMO M3 TabmuL
[punoxenna 5 Gpats snauenus na 1 ausaps u 1 woas 2000
r. A ecant 310 20 noabps 1948 r., To B nannoM cavuae ans
MHTeProaaunn Sepyres aHadenns KoopauHat Ha 1 wona 1948
r. v 1 ausaps 1949 r.

K coxanenuio, B aarimbix
Tabuuax He [ipocudTana pet-
pocaza rmaaHersl. [ lpubausy-
Te/IbHO ONpPele/IUTh ee MOMKHO
creayiownM  obpasom. CHavana
HEOOXOAWMO  BBIMC/IMTL  KOOD-
anHaty CoaHla Ha WCKOMYIO f1a-
Ty. 3aTeM HaMTH TOYKY TIPOTH-
BOIO/IOKHYIO 3TOW KOOpPAWHATE
1 OT/IOKUTb OT Hee B 06e cTopo-
HbI NpubausuTensto no 80° (cum.
puc. 3). B pesynstarte storo rio
ayaurca cektop 8 160°, npu no-
nanaHuun B KoTopbi [ iposepriv-
Ha CYMTAeTCA PeTPOrpaaHo.

O craumoHapHOM [O/I0KEH!H [71aHEeThl FOBOPUTE 3aTPY/-
HUTe/bHO /10 €e OTKPLITHA acTPOHOMAMM W EBLIUMCACHUT MMH
COCTaB/AIOUIMX OPOUTLL. YHCTO YCAOBHO CTALMOHAPHBIM 10710
HeHHeM MOM(HO CYMUTaTh MoNazaHue IVIAHETHl Ha IPaHuLbl 1o
AY4eHHOTO BHIlIE CEKTOPA.
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Shemepranr Yepriosi n bermori /Tyr

B Tlpunoxeting 6 K gaHHOMY METOAMYECKOMY MOCOOHIO
npuseaensl tabanues achemepua Yepuon ((lunur, [pynx) n
Benon (Cenena, Aprta) /lyn wa 1900—2050 rr. Yuurbisan
PABHOMEPHOCTE [ABMIKEHWA BbILICHA3BAHHBIX acTPOMOrHYeCKUx
O6LEeKTOB, B 3THX atheMepuaax MPHUBOAHICH HMX I10/10MKeHHe Ha
0 gacos GMT nepsoro uMcna Kamioro Mecsua.

Tabmiist 3THX aheMePH COCTOSIT M3 TPeX CTO/NBLIOB.

B nepsom cronbie, ozarnasnenHoM [lata, pasMewalorcd
3HaUeHWsA Ka/leHAAPHBIX /1T, [UIsl KOTOPHIX TPUBOAATCA KOOD-
AWMHATB! 3THX (PUKTUBHBIX T/1aHEeT. 3/1eCh cHaYana YKas3biBaeTCH
Aeb, 3ateM Mecsal W roa. Hampumep, zanues 01.01.1990 os-
Hadaet 1 susapa 1990 r.

Bo BropoM cronblie, o6osHauenHoM cumeonom §, npuso-
astesa koopautatsl HYepron [yrist, wamn [naut (Jpymx).

B Tpetsem crtonbue, 0B03HAYCHHOM CHMBO/IOM 2, pacrio-
naraiotca koopauHaTsl Benoit Mynet, nan Cenenst (ApThI).

[Teproe 4MCAO B 3HAYCHUM KOOPAWMHATHI 3TUX (DUKTHUBHBIX
rvianer ofo3HadaeT KoaudecTBo rpaaycos. [amee caeayer
CHMBO/1 3HaKa, B KO'I'{)]'}OM Pacro/iaraeTcH I'ICKOMBH;X O6BQKT.
Hocnemmvm waer aucno, obosnauaoliee KOMM4ecTBO MUHYT.
Hanpumvep, zammcs 07 2% 26 oswavaet 7 rpaaycoB 26 MMBYT
Bonones. Kak Bul yme NOHAAM, 3HAYCHMH /I0ATOT B 3TUX dde-
MepUaax NpUBe/IeHhl B 30MakaibHOM CHCTeMe KOoPAUHAT (CM.
"3oanakanbHai CUCTEMa KOOPAVHAT ).

Harnprmep, 4tobel onpedenits Koopautatsl HephHoit [ly-
tel Ha 1 ausaps 2000 r., HEOBXOAMMO HAWTH B 3TUX TabAuLiax
CTPORY, Ana  KoTopod B cronbue [fata ©ynetr CTOATH
01.01.2000, a 3ateM B 3TOl CTPOKe U3 BToporo cronbua — §
— BBINIMCATh HEOBXOAMMOE 3HaYeHHe.

B namwem cnyyae ato 6ymet 23 A 25.

[annbie ans Benoit [flyrsl HYyKHO 6paTh B TOM e CTPOKe,
HO M3 Tperbero cronbua — P. 3HaueHue aonrotsl aas Benon
[lyriel Ha Ty e naty coctasut 2 2 15,

[Ins HaxomaeHus KoopanHatsl Yepron nan Beno#t /lyy Ha
E.pyrl—*ll_i AaThl HQU{JX!);’[HMO BOCITOMBE30BATHCH y[)i‘ll’}!‘l[.‘fllld‘\’.,\/[ HH-
Tepnoasaunu (2) (em. "HMurepnionaums’}:

S WA L S R AR ST A g et T e Ju e Wt
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K=K +VxT,rue

Ki - nonoxenne HCKOMOro obbeKra Ha I[epBOe YMCIO
HYKHOI'O MecsAla;

T — Bpems (BrpaxeHHOE B CYTKax), KOTOpOe MPOLKIO OT
Hada/sla MecAla 0 MOMEHTa paccMaTpUBaeMoro COObITHA;
V — cKopocTb MCKOMOro o6bexTa, TO eCTb pacCTosHHe,

KOTOpOe OH IMPOXOIUT 3a CYTKH.
V fABAsAETCA BeMUUMHOMN MOCTOSHHON M PaBHOM:
— s Yepno#t [lyHe V = 6,69 '
— nis benon [lynn V = 8,45,

IMpumep.

Heobxoaonmo oripenenuts ronoxenue YepHoit n benoit
[lyr Ha 13 yacoB 25 munayt no GMT 21 mas 2000 r.

[nst 3T0r0 B nepBoM cTondue Tab/iuLbl OTbIIEeM CTPOKY C
[aTOH, COOTBETCTBYIOLIEH Hadany HYKHOIMO HaM Mecdlla, TO
ects 01.05.2000. 3arem Ha nepeceyeHWH AAHHOM CTPOKH H
cTonbua ¢ cumsonoM § HaiteM sdeiiky, comepKanyo KOopau-
Haty Yepno#t [lynsl Ha 1 mas 2000 r.: 06 V8 51. 3o u 6yner
3HaveHue Ki.

Tenepb onpenennM, CKOMbKO CYTOK MpPOLKIO C Havalda Me-
cAUa A0 UCKOMOM aatel. [las 3Toro HeobXxoaMMo OT AaThi COObI-
THS OTHATb €AMHHMLY (Tak KaK [aHHble CYTKH eule He 3aKOHUM-
[IUCh) Y NPUOABHTL BpeMsi COCBITUSA, BbIpaKeHHOE B CyTKax:

T=21—1+(13+25/60)/ 24) = 20,559.

[Npumeuanvie. [lns Boipa)eHUs BpeMeHU CODBITUA B CYTKaX
HeOBXOAMMO CHauasa BhIpasuTh BpeMst B dacax (18 npeobpa-
30BaHUA MUHYT B Yachl Mx HeobxoaumMo pa3saenuTs Ha 60), a 3a-
TeM IonyYeHHoe 3HadeHe pa3neiilsh Ha 24.

Kak yxe 6b110 yKazano sbie, aia Yepnont [lyHet V =
6,69

[loncraBum rion1yyeHHbe AaHHble B POPMYY:

K=06V 51 +6,69x 20,559 =06 V¢ 51 + 137,54".
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L auuiad C QUMM rT WY/ CMG LFA

[pobBHYIO YacTh MUHYT KenaTe/lbHO OKPYI/UThL 10 11e/10ro,
a No/MyYeHHOoe 3HadeHue, ec1i HeoBX0oaMMo, NpeobpasosaTh B
rpaaychl ¥ MUHYTHL. [loc/ie Yero rnpousBecTr CIOMeHHe [1OMy-
yeHHBIX CMellaHHbiX ynces (M. 'CrnoxKeHue U BbiYUTAHUE CMe-
WaHHbIX yucen'):

K=06Vvs 51 +2°18 =09 v 09.

[Npumeuanue. Ecan snauenue rpanycor pasHo 30 v Bblule,
HeoBXoanMMo rpoussectu 'mepexoa B creayiouwdi 3uak. [las
3TOrO BeMu4yuHa rpaaycoB ymedbiaetcs Ha 30, a BMecTo
HMMEIIerocs CUMBO/a MOACTABAACTCH CUMBO/ CARAYIOUIErO 10
YaCOBOM CTPerKe 3HaKa 30AUaKa.

3aTeM Ha repeceyeHus CTPOKH C AaTOH, COOTBETCTBYIOLIN
01.05.2000, u cronbua ¢ cuMMBOMOM P HaieM fAdyeilKy, Co-
aepHalyio KoopauHaty Dbenou /lywer Ha 1 mas 2000 r.:
19 2 18. 310 1 Byaer 3Haverue K.

Ckopocts V = 8,45".

[Toacrapym nonyyeHHsle MaHHbe B POPMY/Y, B3fAB TO Ke
KOMMUeCTBO CYTOK, 4TO BhIA0 paHee paccyuTaHo ada YepHoit
[TyHbl:

K=19 7 18+ 8,45x20,559=19 2 18 + 173,72".
[pobHyIo YacTh MUHYT OKPYI/IAeM A0 Le/1oro, a IonyyeH-

HOe 3HadyeHHe NpeobpasyeM B rpaayckl U MUHYTHL. [ locne atoro
[POU3BOAMM C/IOXKEHUE MOMYYeHHbIX CMeIUaHHbIX YhCesT:

K=19 2 18 + 2°54' = 22 # 12.

Hrak, ans Hamero npumepa ronydaeTcs caeayiolMi pe-
3Y/bTAT:

¢ — 09V309;
P—_22212
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s toro 4rofbl MOCTPOWTE KOCMOIPaMMY KaKOro-1uto
coObiThA, TpebyeTcs CHadana paccyMTath KOOPAMHATbI BCeX
n7aHeT Ha BpeMs 3Toro cobuitus. Heobxonmmo noMHuth, yro
fgaHHble B Tabnuiax scemepu1, Kak NpaBuio, NPUBEAEHHl Ha
MOMEeHT IPHMHBHUUCKON nosiHouM. [losToMy npexae Bcero Hyx-
HO npeofpa3oBaTh Bpema 3Toro cobeitua B GMT (oM.
"Haxoxaenue ['pHHBUYCKOrO cpeaHero BpeMenu”).

Ecnv GMT nipu pacuete okasanoch oTpyULaTebHbBIM, 3Ha-
uuT, 1o ['pUHBUUYCKOMY CpeateMy BpeMeHH COOLITUE MPOU3OLL-
710 B Npeablayiine CyTKU. B 3ToM criyuae cneayeT Ucrnons3osaTsh
TabM14Hble AaHHBIe, YKa3aHHbIe Ha Mpeablayilyio AaTy, a K 110-
nydenHoMy 3HadeHMic GMT npubaeuts 24 uyaca. Ecau xe
GMT nonyuurca Gonbiie 24-x, TO 3TO 3Ha4MT, uyto 1o [ pun-
BUUCKOMY CpeaHeMy BpeMeHu COObITHe TPOM30LA0 Ha C/1e-
ayiolme cyTki. B aToM criyuae HeoBXoamMMo UCTIoNs3oBaTh Tad-
IMYHble AaHHble, YKasaHHble Ha caeaviowyio aarty, a ot GMT
OTHATL 24 yaca.

[prmep.

Cobritne npousowno B Mockse B 2 yaca Houn 23 Mas
2000 r. Pastyua ¢ GMT na a1y naty ans Mocksbl cocTaBnseT
4} yaca, NO3TOMY NP BLIUKC/ICHHH TTO/TYHaeM:

GMT=2-4=-2.

3HaueHue BpeMeHW MeHblle Hy/f, 3HAYUT, COBLITUE IO
GMT npousowno He 23, a 22 man B (-2) + 24 = 22 yaca. [lo-
YTOMY ZIaHHbIE M3 TAG/ULL 3cheMepi/l HAO BpaTh a/ia 22 Mast.

PaccmotpuM aasbHediinme BbIYUC/I@HUMA KOOPAMHAT fnaHeT
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r acHesr noLMUL pJammold

[0 aMepUKaHCKUM 3deMepuaaM Ha [puMepe COOLITHH, MPO-
usolenwero B 12 vacos 24 munytel 19 gueaps 2000 r. B
MuHcke.

[na Havana onpenennm GMT (cM. "Haxomaernne rprHBUY-
CKOro cpeaHero BpeMeHu'). MUHCK HaxoOoMTCs BO BTOPOM Ya-
COBOM [0OfiCe, AKPEeTHOrO BpeMeHW HeT, B fHBape /leTHee
BpeMsl He YUMTHIBAeTCH, [MOITOMY MOC/Ie repeBosa MUHYT B Ya-
Chl MIONYYAEM:

GMT=124-2=104u

Jameuanue. Tak Kak paccMarpyBaeMbie Hamy scheMepHabl
cocTaBaeHsl ans yHUBepcansHoro spemenu (UT), nonpasky
Delta T BBoAuTs He Hano. Ecau e Mbl paccuuTbiBaeM BpeMs
coburtusi, nipousowenuiero B XXl sexe, ans pabotel ¢ adeMe-
pvOaMM, COCTaB/eHHbIMH ans ademepunHoro spemenu (ET),
TO K MOMYYeHHOMY pesysisTary ciaeayerT noBaBUTh 3HaYeHHe
Delta T.

[lns1 BHIMMCAeHUA KOOpAMHAT [/IaHeT BOCTMONb3YeMCs ypaB-
HeHveM cytouroro asmkerus (3) (em. "Mnrepnonauums”):

¢ =¢l + Kx GMT, rae

K= (92 -¢1)/(T2-T1);

@l — KoopaMHaTa IVIaHeTh! HA HAYaslo PACCMATPHUBAEMBbIX
CYTOK;

@2 — RoopaxHala /iaHeThl Ha Hadas1o CACAYIOIIMX CYTOK;

T2 - T1 — AnuTensHOCTS HHTEPHONALUMOHHOrO Nepuoaa.

[Ipn pabote ¢ aMepukaHckmMK achemepunamu ara Cont-
La, IYHHBIX Y3108 1 Iadet oT Mepkypusa no [layrona T2 - T1
= 24 vaca. (asa [lyHbl 3TOT repHoa MOXeT cOCTasATs 12 va-
cor. [lna XupoHa — oaun Mecau, ans [ [posepnuHel — nonro-
na, ansg Yepro# n benoint [lyn 3navenne K asnserca nocrosH-
HOHM BE/IMYMHOH.

[Npumeuanve. B amepuraickux ademepuiax MpUBOAUTCS
nBa nonoxerva a5 [lyHbl: Ha 0 yacos W na 12. [ostomy ans
fonee TOUHLIX BRIYHC/ACHKIA €€ KOOPAMHAT pPEeKOMEHAyeTCs
CHaua/la orpefe/nTs, Ha KaKyio 4acTh CYTOK MPHUXOAWTCA CO-
Huitrie o GMT, a 3a1eM NpoBecTr MHTEePNOAALMIO Ha 3ToM 12-
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4ACOBOM YdacTKe.

[IpM BbIUMCICHMM MO/ONKEHUA XUPOHA HEOOXOMMMO MOM-
FHTb, YTO B Pa3HbIX Mecsauax OblBaeT pasHOe KOMMYeCTBO CY-
ToK. Bonee TOUHO KOMMYECTBO AHEH B MecAlle MOXHO onpese-
/(UTb, HalasA PasHOCTb IO/TMAHCKUX JaT MepBbiX YHCe/ Crieayio-
ero 1 paccMaTpUBaeMOro MecAlleB (CM. orucaHWe pasfena 6
B 1. "AMepukanckme schemepuast').

CHauana paccynTaeM koopanHaTel ConHua.

[ns 3TOro BhIMMCHIBaeM U3 Tabauil adheMepna AaHHbe A8
Connua M3 cTpok, cootetctyouinx 19 u 20 ausapa. [lony-
gaem: 1 = 28° V3 12' 10"; @2 = 29° ¥§ 13" 14"

[IpeoBpasyeM MonyuerHble 3HaUCHUA U3 30AMAKA/BbHBIX B
SKAMMTHYECKHe KOOPAWHATHI, a 3aTeM [lepeBeleM M3 CMellaH-
HOro Buaa B AecATHYHbIH (cM. "CraA3b MeXKaY SKIMMITHUYECKHMU
W 30auaKanbibMM KoopavHatamu' u "llepesoa cMelarHbX
yycen B NeCATUYHBIE W AGUCTBUA Hal HUMU'):

@l = 298,20278°; ¢2 = 299,22056°.

3ameuanve. [Ipy BoiuMcneHud nonoxenunit Connua u [ly-
Hbl BCE 3HAYEHWH >KenaTe/bHO OKPYIVIATL A0 D-rO 3HaKa 110c/1e
sanAToi. /1A BCeX OCTANbHBIX I/IaHeT MOXKHO OpaTh 4 3Haxa.

[MoacTtaBum nonyueHHbIe AaHHbIe B YpaBHeHHE CKOPOCTH:

9=298,20278+ ((299,22056-298,20278)/24) x10,4 =
=298,20278+0,04241x10,4=298,20278+0,44106 =
=298,64384.

Tereps sxaurTuyeckyio xoopanHaty Conxua npeodpasy-
eM B 304MaKa/lbHYIO W [IO1YYUM KOHEUHBIR pesyibTaT a/if
Contua, pasHbiit 28° ¥ 38" 38"

[lanee paccunTbiBaeM KOOPAUHATHI 418 [TyHbl.

Tak kak Hawe coberhie o GMT npouzowsio B neppou
[OIOBHHE CYTOK, TO Ans [lyHbl B KadecTBe @1 M @2 BhInMiLeM
koopauHatel Ha 0 yacos (Ohr) 1 na 12 (Noon) B cTpoke, cooT-
BercTBYIOWeEN 19 ausaps:

el =27° T 29 26™ 02 = 4° B 59'48".
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fratHed AJCMODaMMbl

Bcee octansisie neitcteus te e, uto 1 ans Condua, 3a Uc-
K/IOU@HMEM TOro, 4To pasHocts 12 — T1 = 12 yacam. [Hostomy

9l = 87,49056; ¢2 = 94,99667.

W nanee:

¢ = 87,49056 + ((94,99667 — 87,49056) / 12) x 10,4 =
= 87,49056 +0,62551 x 10,4=87,49056 + 6,5053 =
= 93,99586.

[Tocne fepeBoda 3TOro 3Ha4deHuAa B 304Maka/lbHble KOOD-
AVHATDBI NTONYYUM:

3° B 59'45",

3ameuanve. Ecnu paccuurannoe GMT npuxoaures Ha
BTOPYIO TO/IOBMHY CYTOK, TO NP pacyeTe KoOopauHaTh! [ IyHb
CreayeT y4ecThb CAeAYIOLIMe MOMEeHTh:

1. B kauectBe @1 HeoBxoanMo BpaTbh KOOPAMHATHL Ha 12
dacos (Noon D) paccMaTpyBaembix CYTOK (B HalleM NpuMepe
— 19 anBaps), a 2 — Ha 0 wacos (Ohr D) cneayouwmx cyTok
{20 snBaps).

2. Cnenyer He 3a6biBath, uto GMT B ypaBHEHNN CKOPOCTH
(3) — 310 MpomexyTok BpeMenu oT T1 410 MOMeHTa COBBITHA,
a TaK Kak 4718 BTOPOH MOMOBHHLI cytok 11 = 12 yacos, u3
GMT ans pacueta nonoxenus [lyHbl HeOBXOAMMO MpenBapH-
Te/bHO BbIYeCTh 12 Yacos.

Ob1ee npaBuio ans BCex NAaHeT M BCEX WHTePMONNLIMOH-
HbIX npoMexyTkoB: GMT B ypaBHEHMM CKOPOCTH HE MOMKeT
ObITb GoMbLIE, YeM NPOMEXYTOK MHTepronsuni T2 — T1.

[Mpumep.

Ecnm Hawe cobeitue npousourio we B 10 wacos yrpa no
GMT, a B 20 uacos.

B srom cayuae ans [lynsr:

(pl —4° 59 48"; (PZ =12° % 31" 0",
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[ns Bcex nmadet, kpome /[yl v Xupona, GMT = 20 ua-
con, & ansg [lynst GMT = 20 - 12 = & yacos.

[oncrasnss sHavenus B opMys1y, 1o1ydaeM:

¢ = 94,99667 + ((102,51667 - 94,99667) / 12} x 8 =
=94,99667 + 0,62667 x 8 = 94,99667 + 5,01336 =
= 100,01003.

Teneps paccuutaeM koopauHaThl Bocxoasuero ayHHOroO
yana — [} — Paxy.

[Ans sToro B Tabnuuax sdemepun U3 KonoHkM True ) Bbi-
MUChIBAEM AaHHble U3 CTPOK, cooTrercTryiommrx 19 u 20 snpa-
ps. [Nonyuaem: 1 = 3° &) 41,4 ¢2 = 3° § 40,9

[TpeoBpasyem nonyueHHble 3HaUYCHMA M3 30AMAKA/ILHBIX B
IKMMOTUUECKHE KOOPAMHATHI, a 3aTeM [epeBeneM M3 CMellaH-
HOI'O BUAA B JECATUYHbIN:

el = 123,69% 92 = 123,6817°.

[ loacTaBumM [MonMyyerbie gatlHble B YpaBHeEHHEe CKOPOCTH:

@ =123,69 + (123,6817 - 123,69) / 24)x 10,4 =
123,69 + ((- 0,0083) / 24)x 10,4 =

123,69 + (-0,00035) x 10,4 = 123,69 + (-0,0036) =
= 123,69 - 0,0036 = 123,6864.

[Npumeuanue. [Tpn npoBeseHUM BbIMMC/ACHUH B CKOOKax
MONYHHIOCH OTPULIATENBHOE UYMUC/IO. IDTO HH B KOEH Mepe He
[AOMKHO BAC CMYUIAThb, TAaK KaK CHUTYaLMA AB/IAETCH YKazaHueM
Ha TO, UTO AaHHafd IVlaHeTa HaXOAHTCA B peTporpadton daze
CBOGTO /BMMEHWA, TO eCTb CKOPOCTh ee ABMXKEHUA OTpHlla-
TensHa. B sTtoM cnyuae Bce pacueThl HeOOXOAMMO MPOBOANTE
fonee BHUMaTE/LHO, YTOOB! MPABWILHO Y4eCTb 3HAK [PU OT-
KpbITUM cKOOGOK. MHaue pesynbTarT MOMET OKasaThCil HesBep-
HbBIM.

Perporpannas dasa y3noB noaTBepkaaeTcs U NIPU pac-
CMOTpEHUM Tabnuil: B suedlke, cooTBeTcTByiouer 14 saHBaps,
Haxoaum Byxey K.

['pu npeofpaszoBariuy 3KAMITTUICCKONR KOOPAMHATEL B 30-
[VAKA/TBHYIO MOXKHO OIPatUUIHThCH MPagycamMmi, MUHYTaMu U ae-
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FacdeT KOCMO! b

CATLIMM NOMAMM MHHYT, Tak KaK M3HadasbHOE [peAcTaBleHue
KOOPAMHAT Bcex MaaHeT, kpome ConmHua M /1yHbI, He No3BOAS-
et obecrieyuTts Boree TOUHOE BhMUCIeHKe . B pesynstate 3Toro
ronyyaeM:

Jr3° 8 41,2,

Koopannarta 3axonsiero nyHHOro yana — Kety — nHaxo-
OUTCA TYTeM MpybaBneHns K a0aroTe Bocxoagmwero nyHHOro
y31a YroBoM BenuduHsl, paBior 180 rpaaycoB wau B 3o0a4a-
Ka/bHbIX KOOPAMHATAX 3aMeHOM 3HaKa 30/MaKa Ha rPOTHBOIO-
7TOKHbIN:

Ur3° %412

[Topsaox BbMUCMAEHUS KOOPAMHAT OCTAlbHBIX [71aHET HU-
4yeM He OT/IM4aeTCd OT HaxOKAEHHS KOOpAMWHAT MYHHOTO Y3ra,
[IO3TOMY HIDKE MBI MPUBEAeM /Hillb KOHEUHbI Pe3y/IbTaT.

Cnenyer Takxke He 3abbiBaTb: €C/M PasHOCTb @2 — @1 ans
KaKon-Mmbo Tr/1aHeTsl MonydaeTcss OTpUUaTe/bHOM, TO 3TO 3Ha-
YWT, YTO JaHHas I/IaHeTa ABASETCS PeTPOrpasaHoN M rocne ee
CHUMBO/IA MPHU HATMCAHMU KOHEYHOrO pesynbTaTa HeoBXOANMO
craButh OykBy R. Ecan ke 3Ta pasHoCTh NpakTthyeckn pasha 0,
TO HeoBXOOMMO MPOBEPUThb, He AB/ASETCH /1M AaHHAs [/1aHeTa
CTAaLMOHAPHOM (CM. ornucaHue pasaena 1 B 1. "AMepuKaHCKue
sthemepuant). B cnyyae ctaunoHapHOCTH T/IAHETHI PSAOM C ee
CUMBO/OM cTaBuTCs OykBa S.

f3r Paxy 3 H 41,2
Un Kery 3 a12
¥  Mepkypuit 0° 2 49 1'
? Benepa 23° A 223
" Mapc 11° % 50,7
% Onutep 26° T 30,3
H CatypH 10° 8 20,2
% Ypan 15° 2 46,2
¥ Henryu 3° w514
¥ Tayron 122§ 2,1

N .

[anee HaxoauM ronoxeHne XupoHa.

[lns sToro B 6-oM pasaene tabmiil achemepua (cM. ormca
HUe pasaena 6 B I1. "AMEpHKaHCKHE achbemepuabl’) 13 CTPOKH,
osarnasnennoit & Chiron, BeirvchiBaeM aatibie Ha 1 AHBapA n
1 cperpans 2000 r.

Monyuaem: ¢l = 11° 2 32,67 ¢2 = 14° 7 41,6'

[TpeoBpasyeM 3TU 3Ha4eHWA KOOPAUHAT M3 30AHMaKATBHBIX
B SK/AMIITUHECKME, a 3aTeM [epeBesieM M3 CMeulaHHOro Biia B
[NEeCATUYHBIN:

01 = 251,5433°%; @2 = 254,6933°.

[ns Xuporna GMT yaoBHee Bcero npencTasuth B CYTKAX,
npeo6pa3oBas yackl B CyTky (CM. "EAMHMUEL USMEPeHHT Bpe-
menu'"). Pasnocts T2 — T1 Takke Bhipakaercs B CyTKax.

B supsape — 31 mess, sHaunt T2 -T1 = 31,

Tenepsb onpenenum, CKOMBKO CYTOK TPOULIO C Hayasna Me-
CALIA A0 MCKOMOIT AaThl. [l/1f 5TOro HeOBXOAMMO OT /1aThl COOBI-
TUS OTHSTb eaMHUUY (TAK Kak AaHHbIe CYTKH elle He 3aKOH1M
UCB) 1 NPUGABUTL BpeMsA COOBITHS, BBIPAXKEHHOE B CYTKAX:

GMT =19 -1 + (10,4 / 24) = 18,4333.

[ToncraBum nonyJyeHble JaHHbIE B YpaBHeEeHiie CKOPOCTH:

@ =251,5433 + (254,6933-251,5433)/31) x18,4333 =
= 251,5433 + (3,15 /31)x 18,4333 =
= 251,5433 + 1,8731 = 253,4164.

[Tpu npeobpazoBaHUK JKUMTHHECKON KOOPAUHATLL B 30
[MAKATbHYIO MOMKHO TaK¥Ke OIPaHWMYMTBCH rpaaycamil, MUHYTA-
MH U aeCATIMM A0ASMH MUHYT. B TakoM caydae KOOp/MHaTa
XupoHa 6yaeT BerseTs CreayonmM 06pasoM:

13° 2 25,0
[Tepen TeMm Kak MepeMTH K BBIYMC/IEHHIO KOOPAMHAT Ta-
HeT, He MpeacTaB/IeHHbIX B 3THX ddeMepidax, CTONT oBpaTHTh

BHUMAHUWE Ha AOTOMHUTEbHbIe TabM1LUb, NPHBE/IeHHbIE B KOH-
lle K10/ cTpaHuus (cM. "AMeprKaHCKue 3chemMepubt ).
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L adcHel KOCMO! PDaMMbl

B xononke DPhases & Eclipses ofpamaer Ha cebst Bauma-
HUE CTpOKa:

21 4:41 O £0826.

Ona yrasbizaer Ha 1o, 4to 21 fHBaps 1IpOM30IIeT IYHHO.
3aTMeHie, BPEeMA KOTOPOro M XapPaKTepHCTHKK TpHBeaeHbl
cTpoko# Hixe. Tak Kak pasHuilla mexay 19 u 21 aHBapsa co-
CTaBAACT /1BOE CYTOK, TO MOKHO C YBEPEHHOCTBIO CKa3aTh, HTO
Hauie coBblTHe MoNazaeTt B aypy 3TOro 3aTMeHHA.

[Monoxerive [pozeprvbbl MOKHO BbIMHCAWTL M0 Tabau-
uaM, npueeaeHHbiM B [ Ipuaoxennn K aaHHOMY NOCOOUIO.

Tak Kak B 31ux Tabauiax 3HaueHue KOOPAWMHAT MIPUBOLIMT-
ca anws Ha 1 gausapa 1 1 wions, GMT B ypaBHeHMH CKOPOCTH
ByneT paBHATLCHA KOMUUeCTBY CYTOK, (IPOWIEIMX OT OAHOM U3
3TUX [aT 40 MOMeHTa COObITHA. 3Ha4eHneM 4acoB BO BpeMeHH
COOBITHH MOXKHO lipeHebpeus. B Hawem ciyuae nata cobbitris
nexuit Mexay 1 ausapa v 1 mons 2000 r., nostoMy U3 tabarii
HeOOXOMMO BBIMMUCATL AaliHble, COOTBETCTBYIOWINE 3TUM a-
TaM:

36

ol = 7° M 494" 92 = 8° M\ 3,2"

[Ipeobpasyem DonyueHHbIe 3HAUYCHHH KOOPAWHAT M3 30-
AHUAKAZBHBIX B 3KAMITTMUYCCKHE KOOP/AWHATHI, a 3aTeM [epese-
[leM 13 CMelIaHHOrO BHAA B /IeCATUUIHLIN:

ol = 217,8233°; 92 = 218,0533°.

[nsa noncyueta KOMMHECTBa CYTOK, MPOLISINX MENy ABY-
MA PasnMUHbIMKA AaTaMH, YA0OHO [10/1B30BAThCS  IO/IHMaHCKHUM
axem (cMm. onmcanme pasnena 6 B . "AmepuraHckue aceme-
puaet’). [las BbluMC/eHHs HOMepa IOMAaHCKOTO AHS MoBoro
COBBITHH MOKHO BOCHIOMB30BATLCH C/IeAYIOeit hopMynon:

JD=dD1 +D-1, rae

JD1 — Homep 1onuaHckoro aus A4 NepBoro 4Uc/iIa Mecs-
1a, B KOTOPOM TPOH30III0 COOLITHE;

D — news cobbrmus.

B atoM cayuae HeT HeoBXOAMMOCTH 3arlOMUHATE KO/TUYeCT-
BO A B KayuIoM Mecsle, a TakmKe YUUTBIBaTh BUCOKOCHBIH
rofa.

— 78

7aCqeT KOCMOIpaMma!

[ns Hawero npumepa 1OAMAHCKUA Aeib COBBITUA GyaeT
paBeH:

JD = 36525 + 19 -1 = 36543.
HOnunarckuit aevs ans T1 (1 ausaps 2000 r.):
JDT1 = 36525 + 1 -1 = 36525.

HOnunanckuit nens ans T2 (1 wona 2000 r.):

JdDT2 = 36707 + 1-1 = 36707.

GMT = JD - JDT1 = 36543 - 36525 = 18
T2-T1=JDT2-JDT1 = 36707 - 36525 = 182

[loactaBnsem MO/YHYeHHble aHHble B YpaBHEHHe [OBUKe-
HUA:

o =217,8233 +((218,0533 - 217,8233) / 182 )x 18 =
=217,8233 + 0,00126 x 18 = 217,8233 + 0,0227 =
=217,846°.

Peaynsrar nas [poseprnivnel B 30a1akanbHbIx KOOPAUMHATAX
HMeeT BUA:

7° M 50,8

[lpn onpenenernn dasbl arkeHus [IpozepnuHsr (cM.
"Scbemepuant [Tposeprunsl’) nonyuaem, uto ee KOOpAMHATa He
fionazaeT B CEKTOP, B KOTOPOM [I/IaHeTy MOXHO CUMTaTb peT-
porpanHoi. C yueToM 3TOro KOoHeuHblit peaynsTaT 6yaeT UMeTh
BH:

M 7° M 50,8

[onoxenna Yepuonr n Benoit /lyn ([Tuaur n Cenedsi)
MOXHO OllpedenuTsb Mo Tabnuuam sdemepusn, NpuBeneHHbM B
[punoxernu K naHHOMY 10CO6MIO. /1151 BLIUMC/ICHUA X KOOD-
[MHAT y4lle BCero NpUberHyTs K hopmyrie, oNMcaHHON B [/1a-
Be "Odemepunsl Yeproii v Benoit /lyn".

Crauana BbIMuchiBaeM KoopauHaty Yepnoit /lyHbl Ha Ha-
Yaso Mecsua:
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Facq4er KOCMOoIrpammbl

K1 =23 2 25.

3areM onpenensieM, CKO/BKO CYTOK IMPOWVIO ¢ Hadasa Me-
cAUa 40 MCKOMOM aaThl:

T=19-1+(10,4/24)=18,433.

Kak yxe 6bi1o ykasaHo Bbiue, ais Yepron /lyHer V =
6,69'.
[ToncraBuM nonyuerHsle AaHHbIE B POPMYNY:

K=23225+669%18433 =23 225+ 123,3167".

[Tprmeuanme. He sabuisaiite, 4to ckopocts V usmepsercs
B MUHYTaX AYrd, MO3TOMY APOOHYIO YaCTh MHHYT JKE/IATe/IbHO
OKPYI/IUTh 10 Le/0ro, a NOMydeHHoe 3HadeH e, eciid HeODXo-
oMo, npeobpasosBaTth B [Panychl U MUHYTHEL [locie aToro He-
OBXOANMO [TPOU3BECTU CAOKEHHE TMOMYYEeHHbIX CMELIAHHBIX YH-
cen (cM. "CrnoxeHue U BbldUTaHUEe CMeLIaHHbIX ducen’):

K=23225+2°03 =257 28

Ananoriytbie AefACTBUA MO BBIYMCICHUIO KOOpAUHaTh De-
nowt {lyHel gaioT pesynstat, paBHbiid 4°451"

Taxum 06pasoM, Mbl NMoaCUUTAIM BCE AaHHbIEe, HEOOXoAM-
MBIE /151 IOCTPOEHUST KOCMOTPAMMBbI.

Las 3aKpervieHns U3y4eHHOro MaTepuarna CaMOCTOATEIbHO
BBIMO/IHUTE Clefyiolliee 3aiaHue.

Sanarre 5.

BelYMCAWTD KOOpaAMHATB M/IaHeT A1t COOBITHS, KOTOpOe
npousowno 8 9 yacos 19 anpens 1958 r. 8 Mockse.

3anauve 4 (c.

3anarue 5 (c.

OrBeTnl Ha 3alaHHA

3amanve 1 (c. 20). # 34 23 Mun.
3amanve 2 (c. 20). # 17 4 35 mun.
3azanvie 3 (c. 20). #* 30 wions 1984 r. 22 4y 20 mun.

40). #* [onrora Muncka — 27° 34,

wHpoTa — 53° 54",

® Connue

D [lyna

{1s Paxy

¥R Mepkypuit
Benepa

d Mapc

4R IOnutep

HR CatypH

K Ypan

YR Henryn

¥ Tlayron

& Xupon

IR [posepnuna

¢ uner

? Cenena
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80). * GMT=6uy.

28° T 40’ 45"
29° T 52' 8"
1°M 15
24° T 29 3
12°3€ 381"
24° 22 12 8
26° =32 3
25° 2 32 2
7° 8 32,4
3°M: 32,9
29° §) 54,3
21° % 535
18° 2= 38 5
6° T 31’
17° 2 25
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[punoxerre 1

Hamenenue Bpemenu Ha tepputopun CCCP

[ara, Bpems (4, miH) ni:BfB— [Npumeyanus
[Merporpaackoe Bpems
01.07.1§i7 23:00 -03:31 | BBea@HHe NeTHero BPEeMeHH :
PC(DCP .......

128.12.1917 00:00 -02:31 | oTMeHa feTHero BPEMeHH
'31.05.1918 22:00 -04:31 | BBeneHue neTHero BpeMeHH
17.09.1918 00:00 -03:31 | ot™ena /ieTHero BpeMeHut )
31.05.1919 23:00 04:31 ' senetime aeTiiero Bpemenu
01 07 1919 02:00* 04:00 | BBesetHe NOACHOIO BpeMeHH
16.08.1919 00:00 03:00 | oTMena neTHero BpeMeny
14.02.1921 23:00 -04:00 : BBeseHue neTHero BpeMenH
120.03. 0921 23: 00 -05:00 | BBeserte netHero BpemeHn o
01. 09 1921 00:00 -04: OO." OTMeHa AeTHEero BpeMeHy
01.10.1921 00:00 -03:00 OTMeHa /IeTHero BPEMEeHH

101.10.1922 00:00

.02:00

OTMEeHa eTHero BpeMeHu

CCCP ...........

102.05.1924 00:00

- -02:00 |

BBeJeHue MOACHOTrO BpeMeH!U

Mockosckoe Bpems

21.06.1930 00:00

| BBeAeHHe ACKPEeTHOIO BPeMEHH

101.03.1957 00:00°

5.01 04 1981 OO OO"

M3MeHeHHe paHMil HaCOBBIX
i MTOAICOB

BBEAeHUWE eTHEI O UD(’\deHH

101.10.1981 00-00

101.04. 1982 00:00°

.01.10.1982 00:00

101.04.1983 00:00

1 01.10.1983 00:00

| 01.04.1984 00:00
:30.09.1984 03:00

: OTMEeHa /IeTHero BPEeMeHH

[arta, Bpems (4, MuH) Higgan- I [prMeyanus
31.03.1985 02:00  -04:00 | BBenenue netHero Bpemenu
29.09.1985 03:00 - -03:00 | oTMera eTHero Bpemern
30.03.1986 02:00 -04:00 | BBenenue netrero Bpemern
28.09.1986 03:00 -03:00 OTMeHa /IeTHero BpeMeliu o
129.03.1987 02:00 —04:00“.‘ BBeeHHe neTHero BpeMeHuU
27.09.1987 03:00 -03:00 | ormena neTHero BpemeHu
27.03. 1988 02:00* -04:00 : BBenenve neTHero BpeMeHu
25.09. 1988 03:00 -03:00 | ormera neTHero BperMenu

i 26 03 1989 02: 00" -04:00 BBE/IeHHE 1eTHero BpeMeHH
24, 09 1989 03:00 -03:00 | oTMeHa neTHero BpeMert
25 03.1990 02:00* -04:00 ' BBenenyie netHero BpeMeHH

30 09. 1990 03:00 -03:00 : ot™ena netiero Bpemeriy

£ 31.03.1991 02:00 -03:00 | oTMera nexpeTHOro BpemeHH,

. . BBeeHHe /IeTHEro BpeMen

___9.09 19?_1 03:00 . -02:00 ! otmena ne;ﬁe‘ro BpeMeHu

 29.03.1992 02
 27.09.1992 03

28 i TEss oz OO BN S

pOCCHR

: BO3BpalleHve aexpemoro Bpe

i BBe/JIeHHWe e

Be/leHHe /[IeTHETO BpeMetu
TMela NeTHero BpeMenu

O BEDEMEeHH

126.09.1993 03:00

| OTMeHa NleTHEro BpeMeHu

127.03.1994 02.00

25.09.1994 03:00

BBeJCHHE NeTHero BpeMeHy

i OTMEHa /IeTH

126.03.1995 02:00  : -04:00 | sBenenme ne

: "4 09. 199‘3 03:00 -03:00 | or™ena neTHero Bpemeli

, -04:00 BBea("-Hhe néi'l-iéro Bpe el

;_27 10 ]990 0? 0 .:0.3_;00" | OTMeHa /leTHero BpeMen

: 30. 03. 1‘3‘97 02:00 -04:00 BBe/leHKe eTHero Bpe\:em"l

10. 1997 03:.00 © -03:00 | oTmeHa sieTHero BpeMeHu ) ;
129.03.199802:00 = -04:00 | sBeneHue netvero spever
. 25.10.1998 03:00 -03:00 | oTMeHa neTvero spevern
5_28 03.1999 02:00 —0400 | BBe/eHUe IeTHETO BpeMeHH
131101999 03:00  + -03:00 : oTveria nerHero speMenu ‘
.26.03.200002:00 | -04:00 | mresetie netriero spement |



[ata, Bpems (4, MuH)

[ompas-
Kt I Tpumetanus

29.10.2000 03:00

-03:00 { OTMEeHA /ICTHErO BpeMeHH

28 10 2001 03 00
31 03. 2002 02:00 *

-03:00 | otmena nernero pemenn

i BBe/IeHUE /IeTHero BPEMeHH!

-04:00 | BRegenye naTHErO BpeMeHH

30 03 2003 02 OO

127.10.2002 03:00 * -

i OTMeHa 1eTiiero BpeMerHu

| 28. 03 2004 02: OO e

1 31.10.2004 03:00 ****

BBEEACHHUE TETHEro BpeMeH!

-04:00 ' BBemenvie netHero Bpemery

-03:00 : ot™ena netHero BpeMern

27 03.2005 02:00 ****

3O 10.2005 03:00

26.03.2006 02:00 ***

29.10.2006 03:00 **

30.03.2008 02:00 == =

| BBEZIGHHE /IeTHErO BpeMeH!
| OTMeHa 71eTHero BpeMent :

25 32007 OZ 00" * -0400 BB@/JeHH(. nemero B‘ﬂeMeHM

28 10 2007 03 OO ‘““

-03:00 OTMEHa /ICTHErO BPeMeHH

R(‘ﬂeHH( [T(_ TH(,YO BDeVPHP’

29.03.2009 02:00 *

25 10 2009 0300 ****

26102008 0300 = -0
.-04:00 _ esenenme netrero mpemer
-03:00 | (OTMeHa IeTHero BpeMer

-03:00 | OTMeHa /IeTHero BPeMeHH

* [[[)OV[BBO[IHI'IOCI: HU3MeHeHUe rpaHrill HacOoBbIX ITOACOB.

" KpomMme Actpaxanckott, Boarorpaackoii, Capartosckoit ofnacteir,

Yamyptuu, Yeunu v Tatapcerana.

*** [Monpaska ykasana aaa Mockse (T rpursuua — T MecTHOE).

" peanonoxutensHLR NMepeBoa BPeMeHH.

 29.03.1998 0200
125.10.199803:00
| 28.03.1999 02:00
131.10.199903:00
. 26.03.2000 02:00
 29.10.2000 03:0
125.03.200102:00 |
281030016550 "

1 IDHIIOX erHiHg

Hpunosere 2

Mamenenue Bpemenu
Ha Teppuropnu Pecriy6miku Benapycs

Ao 29.09.1991 (skmountensHo) namenenme BpeMeH! B
Pecny6anxe Benapycs (BCCP) npoucxonuio CHUHXPOHHO € M3~
MeHenueM ero B Mockse. 19.01.1992 g Poccunt 6bi10 Bo3-
BpailleHo znexpetHoe Bpems. B Pecny6auke Benapycs noao6-
HbIA fIeKpeT npuHAaT He Guin. lostomy, naunnas ¢ 3Toi AaThI,
pastuLa ¢ Mocksoit coctauia 1 qac. Hivke npuBoantes 126
NKLA, OTOBpaMaloNias AaHHbIE PA3IUIHA BO BpeMeHH.

[ara, Bpems (4, mut) r%.cl’.”p,i]‘.m:a [NpuMeuarms
rp-Im)
122.03.199202:00  :  -03:00  :ssenenue netHero spemerit
70919920’%00 i -02: | OTMeHa NeTHero BpeMeHy -

_:__BBL[IQ‘{HQ IPTHQI'O Bpe‘fl(“-ﬂd

- oTMena 71eTHero Bpe

S 52 T
25.09.199403.00

26.03.1995 02:00
124.09.199503:00
1 31.03. 1_9960 'oo""

26 10 1997 03: oo'"'"

0

TMEHa /Tl ]li"l t) [)l ‘»1
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4 APANOMECEHITH

[ara, Bpems (4, MuH)

:31.03.2002 02:00 *

1 27.10.2002 03:00 *

-30.03.2003 02:00 *

26.10.2003 03:00 *

28.03.2004 02:00 *

31.10.2004 03:00 *

27.03.2005 02:00 *

130.10.2005 03:00 *

26.03.2006 02:00 *

29.10.2006 03:00 *

25.03.2007 02:00 ~

28.10. 2007 03:00 *

30.03. 2008 02:00 *

26 10.2008 0300 *

29.03.2009 02:00 *

25.10.2009 03:00 *

Horparea [pivedanus
(T Tn) |
-04:00 | BBenenye neTHero BpeMeHH

M—O'S 00 OTMeHa fleTHero BpeMeHH
—04 00 | BBegenye leTHero BpeMent
03:00 | otmena netrero BPeMeHH
-04:00 BBeeHHe MeTHero BpeMeHH
-03:00 OTMEHa /1eTHEro BpeMeHH
-04:00 BBeseHHe /leTHero BpeMeH!
-03:00 OTMeHa /IeTHero BpeMeHH
-04:00 BBedeHHe NeTHero BpeMeHH
03:00  omena nemHero BpeMeHH
-04:00 | BBedeHue neTHero BpeMeHH
-03:00 OTMeHa /1eTHero BpeMeny
-04:00 BBE/eHHe 1eTHero BpeMeHn
-03:00 OTMeHa /1eTHero BpeMeHrH
-04:00 BBe/leHHe eTHero BpeMeru
-03:00 OTMeHa MeTHero BpeMeHHU

* OxuaaeMblit N1epeBOa BDEMEHH,
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 ipraoxers

Tprnoxerre 3

Beoa rpuropuarckoro Ka/leHaaps
B Pa3/IM4HBIX CTpaHax MUpa

Crpana

[ata nocaeasero anHs
IOAMAHCKOro
Ka/leHaaps

[ara nepgoro aus
[PHIOPHAHCKOTrO
KaneHaaps

4 oktsaBpa 1582,

4 okrabpa 1582 .

opryranns

4 oktsabps 1582 E,

{lonbuwa

4 oktAbpa 1582 T.

i ] C) OKkTabpA 1582 r. |

15 oxmépﬂ 1582 r i
15 OKTﬂ6pﬂ 15Q2 £,

9 nexabps 1582 r

21 nekabpa_ 1582 F

____21 fexabpsa 1582 r.

5 OoKTAGPs 1583 r.

.Q...l.w.’*.?!_'.’af..l?i{ 1583r.
. 16 okTa6ps 1583 .

1 HosBpsa 1587 r.

.2 centatps 1610 T,

1 mapra 1700 1.

1 MapTa 1700 r
1 Mapra 1700 r.

14 ceHmépﬂ 1752 r

1 mapra 1753 .

1 mapTta 1753 .

20 HoABps 1911 r.

Cepbus
PyMbps

14 anpens 1916 L. .

ABLFpHﬂ 6 SIHBaps 1584 r.
‘_U_IBEMLIaP_I/IF{ 11 snBaps 1584 r.
Benrpua 21 oxtabps 1587 .
[T pyccun 22 asrycta 1610 .
['epManps 18 despans 1700 r.
(nporecranTckan)®
Hopeerna 18 despans 1700 r.
Hasns " 18 cpespana 1700 .
iBenuKotSpmaHym 2 ceHTABps 1752 .
:Ulpers 17 despans 1753 1.
 Punasnams ' 17 doespans 1753 r.
Anowms =
Kara =
Bomrapya 3T apm 1976 T
 Cosetckas Poccuﬂ_"_ 31 smBaps 1918 r.,
18 smBaps 1919 T,

18 smBaps 19191

1 despans 1919
1 despans 1919 r.

9 Mapta 1924 r.

23 mapta 1924 r.

18 aexabps 1925 r

1 sHBaps 1926

117 centabps 1928t _

* B HekoTopex kHsmecTsax u ropoaax (
Keabw, Maittu, Ppeitbypr ap.),
HMe KaTOAMUM3Ma, HOBKIF KasneHda

1583-1584 rr.

_87 .

Becrdanus, Biopubypr,
B KOTODBIX npeobaananc Bavi-
pb BbI1 BBeAeH B pastbie MecALsI




L IPHAOKEHNHA

Tprnoxerire 4

Jroxu BaXHEHIINX Ka/leHAapHBIX AaT

1 cenrbpa 5509 r. 10 K. 3.

1 mapta 5508 r. ao 1. 3.

7 okTabpa 3761 r. no 3.

BU3AHTUHMCKAA 3pa OT
"coTBOpEeHUs MUpa”,

ApPeBHEPYCCKas 3pa OT
"coTBOpEHUsa MUpa’.

eBpenckKas 3pa oT
"coTBOpEeHHs Mupa”.

2397 r. no H. 3.

KMTaMCKasa LMKINYecKas apa.

950 r. po H. 3.

6yAAUICKas 3pa, UMeBlIas
pacnpocTpaHeHre B Kutae,
Anonuu, Moxronuu.

26 cpespans 747 r. 10 H. 3.

apa Habonaccapa, nassau-
Hasl [0 MMEHU OCHOBATe s
Hogo-Basunorckoro uapert-
Ba. llpoko ncnons3oBanace
NpH acTPOHOMMHECKHUX pac-
yeTax BIVIOTb /10 BpeMeH
Konephuka.

1 suBapa 1r. 1. 3.

XPHCTHAHCKas 3pa "oT PoX-
fecTBa XpUcToBa', BBEACH-
nad 8 525 r. /luonncuem
Maripim.

16 mwona 622 r. 1. 3.

Mycynsmarckas 3pa
"xumkpa”.

[ pusosernns

Tprnoxerme 5

Dbemeprin [TposepriHb

[ Toa [ lswmaps | 1woms | Lloa [ lameaps | 1momn |
i 1900 ¢ 21°38 47 51953 5 iy 1944 ISR AT 58 A
1901 | 22°77 T 29950 87 i 1945 | 12°21.4" =~ 12°3507 &
1902 - 22534 6" 2248 47 i 1946 | 12549 o~ "398 A
23°2.2° W | 23°16" W 1947 1 13166 = {3304 &
23°29.8' W | 23°436" v 1948 | 13%44,2" " 13°58 A"
2357 4 1 24°11. 2 1949 © 14°11.8 271405 6"~
24°25' ¥ 04°38 87 L1950 T 14°37 4 AT 4853 5V A
24°52,6' 7 | 25% 47 ip 1951 150 T ES3p g A
1908 | 25°20,2"m 1 959347 1952 | 15%44 6"~ {558 4 A
1909 | 25°47 8 ¢ 26°16 W 1953 1 16°12 2° =~ 1606 A
L1910 ¢ 26°15,47M 26529 5 p 1954 | 16°39.8' ~ {6536 A
1911 ;| 26°43 "W | 26°56 8 1955 ¢ 17°7 4 ~71717°5] 5 A
1912 | 27°10,6' W i 27°%4 4" mw 1956 | 17°35 A~ 7548 A
w9755 1957 © 18°26 =~ 18164 =~
T 28%196T 1958 : 18°30. 2 =~ ' [g4q T x
TP 28%7 9 1959 | 18%57 8~ IO 6T A
w2914 8w 1960 & 19°25 4"~ 19935 5A
TV 20%2 47 1961  19%53 A7 T5p% 8 A
A = 1962 i 20°20,6 = | 20°34.4" &
YA 1963 | 20°48 2 = "B A
T~ 195 27"~ 1964 | 21°13 § ~ 2150 ¢ A
~ 137 8"~ 1965 21°%43 4"~ Y5 57 A
o U 4T A 1966 © 22°11 =~ 19504 gTA
T TTpeggt A 1967 | 22838 & ~TS98E5 pia
A 1968 © 23% 2" A Uo3GH A
o R A A 23°33 8~ 10BN R
“ = 28°14' =~ 1 o4e15 oA
o~ s 24°29" o~ 24°42 8 o
= ~ 24°56 8"~ 1 P5°1( 4T R
= L= 25°24 2° =« ; 25°38 o
= = 29°51,8' > 1 26°56 -~

=~ o~ 26°19.4 =

~ -~ 26°47 =~

e o 27°146' =

= = 27°42,2° =~

= = 2898 =

= = 28°37.4 =

~ Sa) 290°5° = ,

= ~ 29°3% 6"~ 15584 g 4T~
0.2 m 0°14" M.
0zzgm o 0°1e M !
Los54am 1092 M,
1°93 7, 1°36 8" M
LAT50.6° M (20,4




[ Ipricioxcer A

[ Ton | 1lsnsaps | lmonn | lon | lswsaps |  1wom |
TO88TTRRIE T 2030 ! 05 10°7,4

16863845 B M, TR0 6 m 2006 @ 10°35

1990 I3 4 M 3077 m ! 2007 1 11°2,6

661 AT T T T4 8T 2008 11°30

19927 486 M i 4°224°M 2009 | 11°57,

19937 A6 0 M A0 ML 201012254 m,

1694 5838 M L 50176 M 201177 12°53 M 13%,8 M.
1695758314, 5%5, 2 Ml 3017 13006 M 13°34.4' M,
1696 550 ML T 6°12,8 M, 20137 13%8 0 14°02,0'M,
1997 6066 M | 6%40,4' M 2014 © 14°158' M 14°29.6'M
1998 " gssam . 7°8 M. 20187 14%43.4 M 1457 2,
16997218 M 7356 M 2016 15110 m  15°24.8
2000 7494 M 8°32 M 2017 7715°38,6 M. : 15952,
2001 © g7 M . ..8308M 2018 @ 16°06,2°M, : 16°2

2002 gfaa 6 M 8°58,4 M, 2019 1716°33,8 M 16°47,
2003 912,20 M 926" M, 20207 17°014' M 1771520 M,
2004 © 9°39.8' M :  9°53,6' M.
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Sdemepuanl Yepuoit u Benoii /Tyn ¢ 1900 r. o 2050 r.

[ [ata I { l b J | Mata | { | p ] I T -[ LS | ? J
1900 1904 1908
:01.01.1900 : 0420 { 19010 |  01.01.1904 | 1703 | 14345 | i 01.01.1908 | 29844 | 1029 :
01.02.1900 | 071?48 | 23432 01.02.1904 | 202%36 © 19%07 021908 - 03510 © 1451 ¢
. 01.03.1900 : 10MP57 | 278)28 i . 01.03.1904 : 2350 : 23312 1.03.1908 : 06423 | 18256 :
£ 01.04.1900 : 14MP25 01750 i : 01.04.1904 : 2716 | 27 %34 04,1908 ; 09§50 | 23218 ;
£01.05.1900 : 17MP47 . 060704 | 01.05.1904 | 00%35 : 01748 | 01.05 13010 | 27231
£01.06.1900 { 21715 | 10726 | § 01.06.19 G4%02 L 06710 ¢ ¢ 01.06. S 01ME3
01.07.1900 | 24MP37 i 140739 i | 01.07.19 07322 : 10723 { { 01.07.190 7 i 0BMO7
01.08.1900 ; 280?05 ; 19701 | : 01.08 10%48 | 14T45 1 G1.08. (1029
01.09.1900 : 01233 © 23723 01.09 14314 © 19707 | { D1.09.1 52 | 14Mm51
01.10.1900 | 04254 2737 01.10. 172€33 23720 | ; 01.10.1908 | 00713 ; 19M.04
01.11.1900 | 08222 : 0158 i ; 01.11 20359 | 27742 1.11.1908 | 03741 : 23M.26
01.12.1900 | 112243 : 06=212 | 1 01.12.1904 | 24%€19 | 01856 | A2 702 i 27M33
1901 1909
01.01.1901 § 15210 | 1034 01.01.1905 | 27%45: 06818 1 | 01.01.15909 | 02,201
01.02.1901 | 18237 i 14256 01.02 01711 110839 | § 01.02.1909 | {06,723
01.03.1901 : 2144 | 18252 01.03." 04T18 : 14836 © ¢ i 10420 !
01.04.1901 | 25211 : 23214 ¢ 01.04, (07744 ;18858 : P 14742 ¢
01.05.1901 § 28230 | 27228 1.05.1905 | 11T04 : 23811 |, g . | 18465 ;
01.06.1901 | 01M57 | 01M.50 1.06.1905 | 14731127833 | ; ) | 271P26 | 23417 |
:01.07.1901 : 05,16 | 06M.03 01.07.1905 § 17751 { 01147 : L0047 P 27431
£ 01.08.1901 { 0BML43 ; 10M,25 01.08.1905 | 21719 | U609 ! S D1vEE2 |
01.09.1901 { 12M.09 | 14M.47 01.09.1905 : 247465 | 101131 L 06Y$14 ¢
01.10.1901 { 15M,28 i 19M.00 01.10.1905 | 28TC7 : 141144 : i 10vE28 ¢
01.11.1901 | 180L54 ¢ 23M.22 {14350 :
£01.12.1901 : 22M13 | 27M,36
1902
101.01.1902 | 25M39 : 01458 : : 01.01.1906 ; 08825 | 27 K41 :
£01.02.1902 § 29M,06 i 06,220 : §01.02.1906 | 11853 | 02%03 ; . U1
£01.03.1902 { 02,12 { 10216 | 101.03.1906 | 15801 ; 0BBOO |
1 01.04.1902 : 05438 : 14,238 ; | 01.04.1906 | 18830 : 10%22 | :
£01.05.1902 : 08,258 | 18251 | 01.05.1906 | 21851 14%35 |
£01.06.1902 | 12,25 | 23,213 0 01.06.1906 : 25820 : 18857 | !
£01.07.1902 : 15246 27,227 1 $01.07.1906 : 28541 { 23B11 {0
£01.08.1902 | 19,213 1 01¥349 | 1 01.08.1906 { 02T 10 | 27%33 | .
£01.09.1902 | 22741 [ 06¥111:  01.09.1906 : OS5I 38 ; 01954 | '
1 01.10.1902 : 26,202  10¥f24 | : 01.10.1906 | 08159 | 0508 : :
£01.11.1902 {29429 14¥346 1 1 01.11.1906 12027 { 1030 !
£01.12.1902 { 02¥551 § 19v300 1 {01.12.1906 ! [5T47 | 14543
1903 1907
101.01.1903 ; 06V113 23vi21: :01.01.1907 { 19115 | 15§05 : :
£01.02.1903 | 09vi47 1 27v843 1 1 01.02.1907 | 22T42 | 23027 | ' O
01.03.1903 | 12v§56 | 01240 01.03.1907 | 25148 27§24 ¢ 11082231 23%
:01.041903 | 16Y824 i 06=02 ., . 01.04.1 5011746 | 01.04.1911 | 11,248 | 27%29
£01.05.1903 ' 19v846 ' 1015 ¢ i 01.05.1¢ 0559 ©, 01.05.1911 § 15208 | 01743
£ 01.06.1903 | 23V814 | 14a37 | | 01.06.1¢ L1021 ¢ 118436 | 06705
£01.07.1903 | 26¥§36 | 1851 ¢~ 01.07.1¢ 14134 121456 10718
01.08.1903 | 00&¥04 | 23=13  , 01.08.1 % G 125424 14740
01.09.1903 : i 2735 01.09.1907 : 16B13 : 23718 | © 01 i 28461 i 19702
:01.10.1903 ! 3101%48 | 01.10.1807 | 19%33 | 2773 f02vi12 [ 23715 .
01.11.1903 | P 063100, 01.11.1907 ! : 3 05¥840 | 27737 ;
. 01.12.1903 § 12 P10%23 1 01121907 | 09¥vi02 0175
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[om [ € [ 3 [ fem | ¢ [ ® J[mm [ €T 2| fara | ¢ | 2 [ sem | € | 2 [ fem | € | 2 |

1912 1916 1920 1924 1923 1932
07011912 . 127330 (06613 1 . 01.01.1916 ; 251126 | 01,457 ; ; 01.01.1920 : 08,01 ; 271140 . 01.01.1924 | 20847 ; 23§24~ 01.01.1928 : 03M43 | 19008 : : 01.01.1932 1 16T 18 | 14352
01021912 | 16v158 | 10535 | | 01021916 | 28153 | 06,718 : | 01.02.1920 | 11728  02%02 01.02.1924 | 24815 | 27¥346 | 01.02.1928 | 07M,10 ; 23930 | : 01.02.1932 | 19744 | 19%13
01031912 | 19113 | 14540 : | 01.03.1916 | 02507 | 10723 ; ; 01.03.1920 | 14741 { 06807 01.03.1924 £:01.03.1928 | 10M23 ; 278)35 | § 01.03.1932 | 22757 | 23%19
01.04.1912 | 22v342 } 195802 | | 01.04.1916 | 05B34 | 14,745 | : 01.04.1920 : 18,707 ; 10829 01.04.1924 01.04.1928 | 13ML,50 | 01757 | | 01.04.1932 | 26724 | 27340
01051912 26303 : 23515 | | 01.05.1916 ; 08%53 | 18,759 i | 01.05.1920 | 21,727 : 14%43 01.05.1924 01.05.1928 | 170,10 | 0BMP10 : | 01.05.1932 | 29744 | 01754
01061912 | 29¥332 | 27637 i 01.06.1916 | 12820 | 23,721 | | 01.06.1920 ; 24754 ; 19805 01.06.1924 01.06.1928 | 20M,36 | 10MP32 : ; 01.06.1932 { 03511 : 0BT 16
01.07.1912 | 0253 01150 | : 01.07.1916 : 15839 | 27,234 | i 01.07.1920 | 28,715 | 23518 01.07.1924 01.07.1928 | 23ML56 14746 | : 01.07.1932 06831 . 10729
01081912 | 0622 | 0612 | : 01.08.1916 | 19805 | 01¥356 | | 01.08.1920 : 01¥342 | 27%40 01.08.1924 01.08.1928 | 27M,22 | 19707 | | 01.08.1932 | 09559 | 14751
01.09.1912 0950 | 1034 | : 01.09.1916 | 22%B31 | 06¥318 | | 01.09.1920 : 05309 { 02402 01.09.1924 01.09.1928 | 00,748 | 230729 i : 01.09.1932 | 13526 : 19713
01101912 | 13211 | 14148 | : 01.10.1916 | 25851 | 10¥332 | i 01.10.1920 ; 08¥331 1 06415 01.10.1924 01.10.1928 | 04207 } 270743 | { 01.10.1932 | 16847 | 23727
L 01111912 | 16439 191110 i 01.11.1916 | 29B17 | 14¥853 | 1 01.11.1920 ; 11¥358 : 108,37 01.11 1924 01.11.1928 ; 07233 | 02205 | i 01.11.1932 : 20815 | 27748
£ 01121912 | 19av59 | 23123 | § 01.12,1916 { 024)36 | 19307 { : 01.12.1920 ; 15¥520 | 14051 01.12.1924 : :101.12.1928 | 10453 | 06=~18 ;| 01.12.1932 | 23837 | 02802

1913 1917 1921 1925 1929 1933

01011913 | 23m27 27145 . 01.01.1917 | 06§02 ; 23329 i § 01.01.1921 | 18¥§48 1 19013 £ 01.01.1925 1 01%44 £:01.01.1929 : 14719 . 10=40 | | 01.01.1933 | 27505 | 06624 :
01.02.1913 | 26%¥54 | 02907 | | 01.02.1617 | 09028 | 27¥851 | | 01.02.1921 : 22¥316 ; 23534 £01.02.1925 | 0611 101.02.1929 | 17,745 : 15202 §  01.02.1933 : 00134 | 10546 :
01031913 | 00501 | 0BE04 | | 0103.1917 ; 12435 | 0147 |  01.03.1921 | 25V125 | 27831 101.03.1925 | 0818  23%15  + 01.03.1929 | 20751 ! 18259 |  01.03.1933 | 03142 | 14542
01.04.1913 | 03327 | 10825 | | 01.04.1917 | 16001 ; 06409 | | 01.04.1921 | 28¥353 | 01/PS3 £01.04.1925 | 11544 : 27%37 . 01.04.1929 | 24,718 | 2320 | { 01.04.1933 : 07110 | 19804

01051913 0647 | 14539 01051817 19621 1023 . | 01.05.1921 02515 . 06MMO6 101051925 1 15504 : 01750 01.051929 | 274738 | 27:34 |  01.061933 101132 23518 ,
01061913 | 10314 | 19B01 | | 01.06.1917 | 2248 | 14245 | | 01.06.1921 ; 052243 | 101728 £01.06.1925 | 18930 | 06712 ;| 01.06.1929 | 01¥505 | OM/56 | * 01.06.1933 | 14100 | 27140
01071913 13%33 | 2314 | 01071917 | 26509 | 1858 | : 01.07.1921 | 09505 14742 1 0107.1925 ' 21850 | 10726 | | 01.07.1929 | 04¥325 | 0BM.OS | , 01.07.1933 | 17122 | G115 -
01081913 1650 | 27536 | | 01.08.1917 | 20436 | 2320 | | 01.08.1921 | 12233 | 191704 £0108.1925 | 25%16 | 14747 | ; 01.08.1929 | 07¥353 | 10M.31 | : 01.08.1933 | 201150 ; 0615 |

0106 1013 | 20525 01058 | 01091917 03104 27742 | 01.08.1821 | 16701 = 23M26 101.09.1925 | 28%42 19709 1 01.00.1929 | 111320 14M53 © 01.00.1933 | 24118 10137
01 20 1913 | 23545 | 065312 | 01101917 | 0BM25 | 01355 | | 01.10,1921 | 19222 | 2739 01101925 ; 02001 | 23723 | | 01.10.1929  14v341 1 1907 | | 01.10.1933 | 27139 | 14150
01.11.1913 | 27511 | 10034 .  01.11.1917 : 0953 | 0617 |+ 01.11.1921 | 225%50 | 02201 L 01111925 05027 : 277451 1 01.11.1929 | 181309 : 23M.29 01.11.1933 | 01507 : 19112 |

101121925 1 08647 : 015858 1101121929 | 21¥331 ! 27M42 1 { 01.12.1933 | 04%B28 | 23126

0112191300’1"30 140475.”(_)__1_12.1917 13MP14 ; 10331 01.12.1921 { 26211 : 06=~14

1914 1918 1922 1926 _ 1930 1934
51071914 T 03756 194109 . [ 01.01.1918 © 161742 | 14353 | | 01.01.1922 ; 29238 | 10236 01.01.1926 : 12013 1 06620 ; ; 01.01.1930 ; 24¥159 | 02,704 ; : 01.01.1934 : 07855 | 27148
01021914 | 07122 | 23931 | 01.02.1918 © 2011 | 19%15 | 01.02.1922 | 03305 | 14258 01.02.1926 | 15039 § 10542 : | 01.02.1930 ; 28327 : 06726 | | 01.02.1934 : 11%22 | 02510
01.03.1914 | 10728 | 27527 | § 01.03.1918 ; 23719 23%11 } | 01.03.1922 | 06312 | 1885 01.03.1926 | 18045 | 14839 ; : 01.03.1930 | 01536 | 10422 :  01.03.1934 : 14%29 | 0606

:01.04.1926 : 22612 { 198011 : 01.04.1930 { 055904 ; 14,244 | | 01.04.1934 { 17%B56 | 10%28

01.04.1914 | 13755 { 011749 | | 01.04.1918 | 26V47 : 27333 01.04.1922 { 09339 ; 2317 ‘
01.05.1926 { 25§32 23814 1 1 01.05.1930 | 0826 | 18458 | : 01.05.1934 | 21%B15 | 14%42

01.05.1914 : 17715 | 06MP03 : : 01.05.1918 : 0009 : 01747 01.05.1922 | 12358 { 27230

01.06.1914 | 20742 | 1025 i | 01.06.1918 | 0337 { 06T 08 | | 01.06.1922 | 16%25 : 01M.52 01.06.1926 : 280)59 ; 27836 : : 01.06.1930 : 11754 23,720 | | 01.06.1934 | 24%42 | 19803 |
0107 1914 | 24703 | 14938 ©  01.07.1918 0659 | 10722 | | 01.07.1922 | 19344 : 06M.06 01.07.1926 | 02719 | 011149 | | 01.07.1930 | 15=16 : 27733 | © 01.07.1934 | 28B01 | 23B17
01081914 L 27730 191700 | | 01.08.1918 | 10227 | 14744 | { 01.08.1922 | 23310 | 10M.28 01.08.1926 | 051747 | 0BT11  : 01.08.1930 | 1844 | 01¥355 |, 01.08.1934 | 01927 | 27839 |
01.091914 | 00858 | 231722 | 01.09.1918 13455 | 19706 | | 01.09.1922 + 26336 | 14M49 01.09.1926 | 091P14 { 10133 : £ 01.09.1930 ; 22a%12  06Y317 | 1 01.09.1934 | 04453 | 02901
01101914 | 04519 | 27935 | § 01.10.1918 § 17216 | 23T19 | | 01.10.1922 | 29X€56 . 19M,03 01.10.1926 ; 12735 : 14147 | : 01.10.1930 : 26533 | 10¥130 | | 01.10.1934 : 08013 | 06414
01111914 07547 01257 01111918 | 2044  27T41 01111922 03T22 | 23M25 01.11.1926 ; 16M03 | 19109 | | 01.11.1930 | 2901 | 14¥852 | | 01.11.1934 | 11039 : 10036

101121914 11508 | 06511 | | 01121918 | 24205 | 01855 1 £ 01,12.1922 ; 06741 | 27M,38 .01:12:1926 | 19025 : 23122 ;£ 01:12,1930 | 023¢22 : 19¥306 | { 01121934 ; 144)58 | 14990

1927 1931 1935
02700 01011927 | 22753 | 27144 : [ 0101.1931 ; 05549 { 23328 | { 01.011935 | 18024 | 19011 .
01021915 | 18805 | 01021919 | 00Mm5e | 10538 | | 01021923 | 13733 | 06,222 0102.1927 ; 2621 | 02506 | | 01.02.1931 | 09%€16 | 27¥150 | | 01.02.1935 | 21051 | 23§33 |
01031915 21813 - 01031919 04MOB | 14535 - 01031923 | 16740 | 10719 01.03.1927 : 291729 | 06B02 | | 01.03.1931 | 12523 ;| 01746 = 01.03.1935 : 24§57 | 27030
01.04.1915 | 24841 | 101.041919 | 07M33 | 18857 | | 01.04.1923 | 20706 ; 14741 01.04.1927 | 02458 | 10924 | | 01.04.1931 | 15349 | 06208 : ; 01.04.1935 ; 284)23 | 011752
0105 1915 | 28503 01051810 | 10153 23510 | | 01.05.1923 | 23726 18,754 01051927 ' 06220 | 14838 | | 01051931 | 195€09 | 10m22 :  01.05.1935 | 011743 | 06V0O5
01061915 | 01231 | 01061918 | 14M 10 | 27632 || 01061923 | 26753 | 23,716 01.06.1927 | 092248 | 19500 ; | 01.06.1931 | 223€36 : 14544 | ; 01.06.1935 : 05MP10 | 10MP27

01071915 : 04T 63 | 0BML02 . 0107.1919 ; 17M,39 ' 011146  : 01.07.1923 ; 00814 . 27,729 01.07.1927 | 1310 1 23%B13 | £ 01.07.1931 ; 25356 : 185¥57 , 01.07.1935 | 0831+ 14741
. ; 01.08.1927 | 16238 | 27%35 | | 01.08.1931 | 29%21 | 2319 |

1915 1919 1923
01.01.1915 ;| 14836 | 10233 |  01.01.1919 | 2732 : 06816 01.01.1923 { 10707

01.08.1915 | . 01.08.1919 : 21ML05 | 06108 ; : 01.08.1923 ; 03841 : 01¥IS1 0109 1927 | 20508 - 01 : ~ 01.08.1935 ; 11758 | 19703 :
01.09.1915 0109.1919 | 24Mm31 . 10030 . | 01.09.1923 07808 | 06¥313 01101927 | 23097 060157 1 01.09.1931 £ 02747 27541 | | 01.09.1935 | 15126 | 2325 |
01.10.1915 : 101.10.1919 | 27M50 | 14143 | | 01.10.1923 : 10829 ;| 10¥327 01111927 | 26258 1003; : 81 10,1931 £ 06707 £ 013€54 | | 01.10.1935 | 18147 ; 27738
01.11.1915 £01.11.1919 ; 01,416 ; 191105 ¢ | 01.11.1923 : 13857  14¥149 o1 121927 | oomae 140 ; 01.11.1931 £ 09733 : 0616 | ; 01.11.1935 | 22115 | 0200
01.12.1915 i 2 £01121919 | 04,735 : 23118 ; { 01 12.1 : 19¥302 [ BN B At 49246 1101.12.1931 : 12752 : 10330 | 1 01,12.1935 | 25736 ! 06==13
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1936 1940 1944
- 01.01.1936 : 29P05 -01.01.1940 : 12%00 i 06819 i | 01.01.1944 | 24£)35 | 02,203
£01.02.1936 | 0233 £01.02.1940 | 15%27 { 10841 | [ 01.02.1944 | 28401 | 06,725
£01.03.1936 : 05248 £101.03.1940 | 18341 14546 | | 01.03.1944 ; 01714 { 10,730
£01.04.1936 : 09216 £01.04.1940 { 223€07 | 19508 | | 01.04.1944 | 04(¥41 i 14,252
1 01.05.1936 | 122238 :01.05.1940 | 25327 { 23821 | 01.05.1944 | 08MV01 ; 19,705
:01.06.1936 | 16206 01.06.1940 | 28%53 | 27543 | i 01.06.1944 : 111728 ; 23,727
:01.07.1936 | 19228 £01.07.1940 : 02713 | 01157 | | 01.07.1944 | 141748 | 27 241
© 01.08.1936 | 2256 £01.08.1940 | 05739 | 0619 ; | 01.08.1944 { 18(P16 : 02§02
£ 01.09.1936 | 26224 £01.09.1940 £ 09705 | 10141 : | 01.09.1944 | 211743 | 06Y324
£01.10.1936 | 292245 £01.10.1940 | 12724 { 14154 i | 01.10.1944 | 251704 : 10¥138
£01.11.1936 : 03M13 01.11.1940 {15750 | 19116 | 01.11.1944 | 28(¥32 | 15¥500 ;
:01.12.1936 | 06,34 : £01.12.1940 { 19710 | 23129 | | 01.12.1944 ; 0154 | 19¥$13 |
1937 1941 1945
£01.01.1937 | 10M01 | 02,708 | | 01.01.1941 | 22736 ; 27051 i | 01.01.1945 ; 05422 , 23v335 |
01.02.1937 | 13M:28 | 06730 | | 01.02.1941 | 26702 | 02%13 | : 01.02.1945 | 08250 | 27v357 !
01.03.1937 : 16M35 | 10,726 | | 01.03.1941 : 2908 : 06%B10 | | 01.03.1945 | 11258 | 01254 |
01.04.1937 | 20M02 | 14,748 | : 01.04.1941 02835 | 10%32 | | 01.04.1945 | 15227 0616 |
£ 01.05.1937 | 23M21 { 19,701 | | 01.05.1941 | 05855 ; 14%45 | | 01.05.1945 | 18249 105¥29 |
01.06.1937 | 26M/48 § 23,223 | : 01.06.1941 { 09522 | 19%07 © : 01.06.1945 22217 ;| 1451
01.07.1937 : 00407 ; 27,737 | : 01.07.1941 { 121842 | 23%21 | | 01.07.1945 | 252539 | 19204 |
01.08.1937 | 0333 | 01¥359 | | 01.08.1941 | 16810 ; 27%43 | | 01.08.1945 | 29007 | 234926 |
01.09.1937 | 06759 | 06¥321 : | 01.09.1941 | 19837 | 02004 | | 01.09.1945 | 02M,35 : 2748 |
01.10.1937 | 10,719 { 10¥134 | ; 01.10.1941 { 221358 | 06918 | | 01.10.1945 | 05ML56 | 023€02 |
01.11.1937 | 13,745 | 14¥356 | | 01.11.1941 26526 | 10040 | | 01.11.1945 | 0924 | 0624 :
01.12.1937 § 17,704 | 19¥210 : § 01.12.1941 | 29848 | 14053 | | 01.12.1945 | 12ML44 | 10%37 :
1938 1942 1946
01.01.1938 § 20,730 | 23¥331 | : 01.01.1942 ; 03116 | 19415  ; 01.01.1946 | 16M12 ; 14X59
01.02.1938 | 23,256 | 27¥353 | { 01.02.1942 | 061144 | 23037 i : 01.02.1946 | 19M39 | 193€21
01.03.1938 | 27,703 | 014v50 | : 01.03.1942 | 091153 . 27034 : | 01.03.1946 | 22M45 | 23% 17
01.04.1938 ; 00¥329 : 064¥12 | : 01.04.1942 ; 13121 | 01?56 : : 01.04.1946 | 26ML12 | 27 %39
01.05.1938 | 03¥749 | 104725 | | 01.05.1942 | 161143 | 0BPOY | | 01.05.1946 | 29M.32 | 01753
01.06.1938 | 07316 | 1447 | | 01.06.1942 | 2011 | 101?31 | 01.06.1946 | 02,258 | 06T 15
01.07.1938 | 10¥$37 | 194201 | | 01.07.1942 { 23133 | 14MP44 | 01.07.1946 : 06,718 : 10728
:01.08.1938 | 14¥304 : 23723 | . 01.08.1942 | 2701 | 19706 | | 01.08.1946 : 09244 | 14750
01.09.1938 | 17832 | 274944 | | 01.09.1942 | 00%29 | 2328 : ; 01.09.1946 . 13710 { 19712
01.10.1938 | 20¥353 | 01358 | | 01.10.1942 | 03%B50 | 2742 | | 01.10.1946 | 16,729 | 23T25
01.11.1938 : 24¥121 { 063€20 | { 01.11.1942 | 0718 | 022204 | : 01.11.1946 : 19455 | 27747
01.12.1938 | 2742 : 10333 | | 01.12.1942 | 10939 | 06.17 { | 01.12.1946 | 23415 | 02501 |
1939 1943 1947
01.01.1939 £01.01.1943 F 14%06 | 10239 | | 01.01.1947 ; 26,741 ; 06523
01.02.1939 :01.021943 { 17%33 { 15201 | = 01.02.19 00¥07 1 :
01.03.1939 :01.03.1943 1 20%40 | 18057 | 01.03.1947 | 03¥13 142
©01.04.1939 ::01.04.1943 | 24506 | 10104 L 06V740 : 19803
01.05.1939 01.05.1943 : 27526 | 27233 ' : 01.05 £ 10100 | 2
01.06.1939 1943 | 004)52 | 01ML.E5 | 01.06 F13v127 | 2
01.07.1939 : 21 { 046)12 : 0BMLO8 | 161447 : O
: 01.08.1939 : 3, 074)38 10M30 :
01.09.1939 ; 114704 14m52
01.10.1939 | ¢ )

e

01.11

01.12
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1948 1952 1956
01.01.1948 , 07#21 | 271147 | [01.01.1952 20817 ; 231130 | | 01.01.1956 03152 195713
01.02.1948 | 10749 [ 02809 | | 01.02.1952 : 23%44 : 27¥852 | | 01.02.1956 | 06Y3 18 | 23&)236 -
01.03.1948 142004 | 0614 | 01.03.1952 | 26558 01457 | | 01031956 - 091332 274741
01.04.1948 | 17:%33 | 10%35 | | 01.04.1952 | 0024 : 06519 | | 01.04 1956 | 12v353 | 021903 |
01.05.1948 | 01.05.1952 | 03044 : 10=33 | | 01.05.1956 | 16318  0BV16 |
01.06.1948 | 01.06.1952 | 07010 | 1455 | | 01.06.1956 : 19v145 | 101738 |
| 01.07.1948 01.07.1952 . 10030 . 19408 ; | 01.07.1956 | 23¥306 1452 |
| 01.08.1948 | 01.08.1952 | 13056 | 2330 | | 01.08.1956 | 26¥133 . 19714 |
£01.09.1948 01.09.1952 17022 | 27552 | | 01.09.1956 | 0001 | 2338 |
01.10.1948 | 01.10.1952 | 20041 | 02305 | | 01.10.1956 | 0322 2740 |
01.11.1948 ; : 01.11.1952 | 24007 | 06327 | | 01.11.1956 | 06=50 | 02211 |
01:12.1948 | 143€50 : 01.12.1952 : 2740727 | 10%41 | £ 01.12.1956 | 1011 { 0624
= «sm 1953 1957
£ 01.01.1949 : 1818 ; 194)19 | | 01.01.1953 | 001753 | 15503 | | 0107 13230 | 10245
101.02.1949 | 21345 | 23041 | : 01.02.1953 | 04MP19 | 19%25 | o1.02::<§g; 1?%52 pied
01.03.1949 | 24352 : 27)37 . 01.03.1953 | 07MP26 | 23%21 . 01.03.1957 2016 | 1
01.04.1949 . 28518 | 011759 | | 01.04.1953 | 10MP52 | 275€43 | | 01 04 1957 | 23mvs | o
01.05.1949 : 01738 | 061713 | | 01.05 1953 01756 © | 01051957 | 272705
01.06.1949 | 05T04 | 1035 | | 01061953 | i 01.06 1957 | 00335
01.07.1949 : 08724 | 14W48 | | 01071953 01.07.1957 | 03356
01.08.1949 11750 : 19110 | | 01.08.1953 14754 | 01.08.1957 | 07524
01.09.1949 . 15716  23M32 |  01.09.1953 19716 | 01091957  10%52
£01.10.1949 | 18735 | 27945 | | 01.10.1953 23729 [ 01101957 | 14313 -
01111949 122701 02207 | | 01.11.1953 27751 01.11.1957 | 175€41
011219 110622211 01.12.1953 | 0805 | 02505 1 01.12.1957 | 213602 27
1950 1954 1958
81 8;.1328 [ 28747 102243 | 1 01.01.1954 1133 06526 01.011956 | 243629 02,710
| 01.02:1950 :g:(o)f 01.02.1958 | 27356 | 06,732
01081950 oy 01.021958 - 01703 | 10,729
01041950 28223 | 101.04.1958 | 04729 ; 14,451
01051950 | e £01.05.1958 . 07749 | 19,704
01061950 06. 01.06.1958 | 11716 | 23,726
01071950 L 06M 12 | 01.07.1954 £01.07.1958 | 14735 | 27,739
 01.08.1950 | F10M34 | | 01.08.1954 01.08.1958 | 18T°01 | 024301
81?8;328 01.09.1954 . 0109.1958 | 21727 | 06v123
| 01.10.1950 01.10.1954 | 01.10.1958 | L 10¥337 |
01 111950 L 0111195 L 14v859 |
£ £01.12.1958 19112 ;
1951 1959
70101.1951 ; 09127 | 701.01.1955 | 1011959 | 04558 | 231134
101021951 | 121156 | £101.02.1955 | 1.02.1959 | 08524 | 27v356 |
01.03.1951 16104 : 10725 = 01031955 1031959 11131 01253
81:8213?: | 8182?325 1.04.1959 | 14557 | 06214
01.05 1951 05.1955 01051959 - 18517 10228
0106 1951 01.06.1955 01.06 1959 | 21144 | 14250
01071951 81 8;159325 01.07.1959 | 256505 | 192703 |
01081051, , 5 01.08.1959 | 28132 | 2325 |
01.00.1951 | 01.09 1955 - 01.09.1959 | 02100 | 2747
8;:?:921 : ££0110.1955 : 01.10.1959 | 05121 | 0201
01111951 135 L 01111955 | 01.11.1959 | 08149 | 0622
1951 , 16% - 1121950 | 121010 | 10336 |
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e = 1 192: 31605 : 06625 ¢
T01.011960 | 15138 ; G701 1964 | 28Ma4 | 1042 1 0T01.1968 11609 06828
L 01.02 1960 | 19107 01021964 02401 15204 1avas rouar.
01031960 | 22122 : 23%25 | 01.03.1964 | 05,714 { 19209 178 {2
| 01.04.1960 | 01.04.1964 | 08741 | 23230 21815 19U
01051960 | 20T 12 | 02700 | 01051964 - 12,7011 27244 2sv35 23828
L 01061960 | 025340 | 06T22 | | 01.06.1964 | 15,727 ; 02M06 i 2 . _
01071960 | 06%02 | 10736 | | 01.07.1964 | 12;:142 ?gm?

; ' E ; P2 :
| 01.08.1960 : 09%30 ; 14757 5 ; |
01.09.1960 ; 12558 ; 19T19 ;gjgg grr”lb,?; 81.?8_1322
£01.10.1960 | 16%19 : 23733 : 5
0111.1960 | 19%B47 : 27T55 2vi24 | 23%22 01.11.1968

01121960 | 23B07_ 02508, 5843 | 271,52

ot L 14 : [ 01.01 '11223 To1T56 2/ 158 |
TGTOT 1961 26535 | 06630 | 01011965 ; 00V09 1 02714 0101, 2D 27T
L 01021961 | 00§02 | 10852 ;| 01.021965 | 12V336 ; 06,736 ; 01 02.1323 25128 | 02820
' 01.03 1961 | 03§08 | 14849 o1,oi 1322 _ 81 82'%959 281133 00516
1:068)36: 19811 ;i 01.04 : £ 01.04. 1023
:'-811 8‘;'11221 " 9?155 © 3524 01051965 : 22¥329 | 19,708 | 531'82'1322 %322‘3? ; g;?g |
01,08, : 123,230 01, 08351 | :
; 1113021} 27546 | § 01.06.1965 ; 25V356 : 2 ; : 19813
81'83'1321 : 16?141 01150 ¢ 0107.1965 : 20v316 | 27,743 1 01.07.1969 1223 gg;g
01081961 | 20907 | 0621 | 01081965 ; 02544 | 02¥05 + | 01081969 15i09 sl
| 01091961 | 23033 : 101143 | | 01.09 1965 06111 06¥827 | | 01.09.1962 ;giao e

L 01101961 | 26§52 | 14157 | | 01.10.1965 | 09:¥32 | 101840 ¢ | 01‘10.1969 IR
01111961  00M18 : 1919 01.11.1965 ' 13500 '011;'1329529;1@15&1005
{01.12.1981  03W37 § 23132 | | 01,12.1965 ; 1072 | £01.12,1969 § 29519 £ 192000
2
1966 :
1962 — : . :
“STG1 962 0704 27054 | 01011966 1050 | 231138 01011970 gégig 12332 ._:
| 01021962 | 101730 | 02%16 | | 01.02 1966 | 2318 . 28¥800 01,02.13;8 6n1s B
01031962 | 1336 | 06%12 | | 01.03 1966 | 267627 0156 | 01.03.1970 ¢ ;

©01.04.1962 | 17103 | 10934
| 01.05.1962 | 201723  14%48
© 01.06 1962 | 23MP50 | 19510
© 01.07.1962 ; 2710 | 23823
101.08.1962 | 002238 ; 27B45
© 01.09.1962 | 0405} 02007
£ 01.10.1962 | 07226 | 06420
£ 0111.1962 ; 10254 | 10942
01121962 142216 ¢

01.10.1966
0111.1966
140256 ;¢ |

| 29a55 ; 0618
F 03317 § 10%32
| 06345 | 14%53

01.04 1970
0105.1970

126)46 | 02P02
16506 : 06MP15 |

01.06.1970 |
01.07.1970 |
01.08.1970 .

1943
22852

2618

omP37 |
4051 |
1913

© 01091966

20044 : 23135
{90324 | 02304 | | 01.10.1970 | 03703 | 27(748 -
{53352 | 06326 | | 01.11.1970 | 06729 : 02210 ¢
973612} 10%40 | | 01.12.1970 | 09(P49 : 062223 :

01.09.1970

1971
1963 e
4 18 1 ; T15%02  : 01.01.1871 18IS A :
: T77244 . 19416 | | 01.01.1967 : 00T40 : 2] 5 B
| co)l 8; ]ggg 5 211_\:2 123040 | | 0102 1967 ; 04707 ; 193€23 1 01 02,1971 ; 1%2;3 _: 1'31\81
L 01031063 | 24421 | 27§)36 . : 01,03 1967 07714 ; 23%20 01%;.1]3? ;.-3””4 St
| o749 | i o 7110740 27342 : 01.04.1971 § 23226
: 1063 | 27549 | 011958 | | 01.04 1967 ¢ 107 1971 a2kl
81]'8‘: 1963 | 0111 | 01051967 © 14T00 01755 | 01.051971 | ?STS‘: | (2);%81
£ 01.06.1963 | 04M,39 | 01061967 ; 17726 | 0617 : | 01.06.1971 S0t | 0Bmen |
0107 1963 08MO1 01.07.1967 01 o;._:g;! | 83236 :
L 01.08 1967 | ' 01.08 1967 | 7 , 3101081971 | 0649
. 01.09.1963 | 01,00 1967 | 27738 ; 19716 | 1 01.09.1971 | 10217,
L0110 1963 | 18MA8 | 27MP44 | | 01101967 00857 $ 23728 01 .o,_g;} 13
DG e ADs | 01411967 04823 27750 § 01114971 ¢ 1706 |, 23M3
3 IS | Cam20 || 01121067 | 07843 | 02503 | | 01121971 20227 ; 27MAT

[ fee T ¢ 172 [ e 1 ¢ 1 2 [ mea T ¢ T 2
1972 1976 1980
01.01.1972 { 2356 1 02,709 1§ 01.01.1976 : 06751 : 2753 | : 01.01.1980 | 191926 : 23v337
01.02.1972 ; 27224 ; 06731 01.02.1976 : 10718 : 02%B15 ; ; 01.02.1980 : 22MP52 ; 27¥359
01.03.1972 : 00M.39 i 10,236 i | 01.03.1976 | 13732 : 06%20 | | 01.03.1980 { 26MP05 : 0204
01.04.1972 ; 04M07 : 14,258 | : 01.04.1976 ; 16758 | 10%42 { ; 01.04.1980 | 29MW31 ; 06425
01.05.1972 : 07,29 : 19211 01.05.1976 : 20718 : 14%55 | : 01.05.1980 | 02252 | 1039
01.06.1972 { 10M,58 { 23,733 { : 01.06.1976 { 23744 | 19217 1 { 01.06.1980 { 06219 | 15301
01.07.1972 i 1419 ; 27247 | : 01.07.1976 | 27704 : 23%31 01.07.1980 | 0939 | 19214
01.08.1972 ; 17,47 { 02¥309 i ; 01.08.1976 ; 00830 | 27%52 | | 01.08.1980 ; 13207 | 2336
01.09.1972 : 21M,15 § 06¥$31 01.09.1976 : 03856 : 02§14 | : 01.09.1980 ;| 16234 | 2758
01.10.1972 | 24M.36 | 10¥344 i | 01.10.1976 : 07815 | 064328 | { 01.10.1980 ; 1955 | 02312
01.11.1972 { 28M.04 : 15¥$06 : | 01.11.1976 | 10841 i 10§50 i : 01.11.1980 | 23223 | 0634
01.12.1972 : 01,725 { 19¥$19 { i 01.12.1976 ;| 14800 i 154)03 i : 01.12.1980 ; 2645 ;| 10347
1973 1977 1981
01.01.1973 { 04752 | 23¥341 01.01.1977 1 17827 : 19025 i : 01.01.1981 { J0M.13 i 15309
01.02.1973 ; 08,719 | 28¥$03 ; ; 01.02.1977 ; 20853 | 23§47 : | 01.02.1981 ; 03M.41 | 19331
01.03.1973 : 11,226 | 02200 { | 01.03.1977 : 23859 : 27§44 | { 01.03.1981 | 06M,50 ; 23%27
01.04.1973 { 14,252 ; 0622 | i 01.04.1977 ; 27826 { 02006 ; | 01.04.1981 | 10M18 | 27349
01.05.1973 { 18,712 : 10535 : | 01.05.1977 : 00146 : Q6MP19 | : 01.05,1981 { 13M,40 | 02703
01.06.1973 { 21,738 | 1457 ; ; 01.06.1977 ; 04113 ; 100741 01.06.1981 { 17ML.08 : 067125
01.07.1973 { 24,758 | 19211 01.07.1977 { 07133 i 140?54 | { 01.07.1981 | 20M,30 : 10738
01.08.1973 ; 28,724 | 23=33 : ; 01.08.1977 : 1101 { 19MP16 ; | 01.08.1981 ; 23MML58 : 15700
01.09.1973 { 01¥850 | 27454 | | 01.09.1977 { 141129 : 23738 : | 01.09.1981 : 27M,26 i 19722
01.10.1973 { 05¥509 | 023€08 ; : 01.10.1977 { 171150 ; 27MP52 ; : 01.10.1981 : 00447 { 237135
01.11.1973 | 08¥$35 : 063€30 ! i 01.11.1977 { 211118 | 02=14 | £ 01,11.1981 | 04415 { 27157
01.12.1973 : 11¥355 : 10343 {  01.12.1977 : 24139 ; 062427 : : 01.12.1981 : 07435 : 028 11
1974 1978 1982
01.01.1974 : 15¥821 : 15305 | i 01.01.1978 ; 281107 : 10=~49 : | 01.01.1982 | 11,702 i 06 833
01.02.1974 ; 18¥347 1 19%€27 1 1 01.02.1978 ;: 01936 § 1511 01.02.1982 ; 14229 - 10855
01.03.1974 : 21v854 : 23324 | 1 01.03.1978 : 04544 ;: 19207 | : 01.03.1982 | 17236 | 14851
01.04.1974 ; 25¥820 | 273€46 ;  01.04.1978 { 08B12 { 2329 | | 01.04.1982 ; 21,03 { 19813
01.05.1974 { 28v$40 : 01759 : 1 01.05.1978 | 11B34 | 27043 | { 01.05.1982 | 24,223 { 23827
01.06.1974 ; 02207 | 06T 21 01.06.1978 ;| 15802 | 02M.05 ; : 01.06.1982 ; 27,749 ; 27849
01.07.1974 : 05228 : 10734 : i 01.07.1978 | 18%24 : 06M18 : : 01.07.1982 | 01¥308 i 02 MO2
01.08.1974 ; 0855 | 14756 { | 01.08.1978 ; 21%B52 | 10M.40 | ; 01.08.1982 : 04¥$34 : 0624
01.09.1974 { 1223 : 19718 | | 01.09.1978 : 25B20 ; 15M,02 : : 01.09.1982 ! 08¥$00 | 10146
01.10.1974 ; 15244 | 23732 :: 01.10.1978 : 28%B41 ; 19M16 { | 01.10.1982 ; 11¥$20 ; 14159
01.11.1974 { 1912 | 27754 | 1 01.11.1978 { 02809 { 23M,37 ¢ { 01.11.1982 { 14¥$46 : 19121
01.12.1974 : 2233 : 02807 ;i 01.12.1978 : 05030 | 27M.51 01.12.1982 § 18¥305 : 23135
1975 1979 1983
01.01.1975 : 2602 : 06829 : i 01.01.1979 i 08£)57 : 02,713 | | 01.01.1983 { 21v$31 | 27057
01.02.1975 ; 29430 | 10851 01.02.1979 ;| 12§)24 : 06,735 | ; 01.02.1983 : 24¥$58 : 02%18
01.03.1975 { 02338 : 14848 | : 01.03.1979 { 15831 { 10731 01.03.1983 | 28¥104 { 06315
01.04.1975 ; 063€07 : 19809 | ; 01.04.1979 ;| 18§57 | 14753 ; ; 01.04.1983 ; 0131 ;| 10B37
01.05.1975 { 093€28 | 23823 | { 01.05.1979 { 22817 : 19,207 | | 01.05.1983 | 04x51 | 14350
01.06.1975 { 12357 | 27345 ; { 01.06.1979 | 25§)43 : 23,229 ;| | 01.06.1983 ; 0818 : 19B12
01.07.1975 { 16318 : 011158 | { 01.07.1979 | 29§)03 { 27,742 | | 01.07.1983 | 112238 | 23B26
01.08.1975 ; 193€46 { 0620 : : 01.08.1979 ; 02729 : 02¥304 | : 01.08.1983 ; 1506 | 27548
01.09.1975 § 23314 : 10142 : ! 01.09.1979 : 05MPS55 : 06Y$26 : | 01.09.1983 | 1833 | 02410
01.10.1975 { 263€36 { 141156 : { 01.10.1979 ; 0914 : 10¥$39 { ; 01.10.1983 | 212¥54 ;| 06423
01.11.1975 : 00703 ; 19118 | | 01.11.1979 | 120040 | 15v101 01.11.1983 | 25%22 | 10645
01.12.1975 { 03724 : 23131 01.12.1979 | 15(P59  19¥$15 [ 01.12.1983 | 2844 : 1458

97
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1996 2000 2004

1984 1988 " 1992 — 01.01.1996 ; 10930 | 06532 | | 01.01.2000 | 23725} 02,715 | ; 01.01.2004 | 05159 ; 27159
0101.1984 : 02%12 : 194)20 : ; 01.01.1988 | 158,08 15xo4--01.01.1992-27243-10::& 01.021996 | 13B58 | 10554 | | 01.02.2000 | 26751 | 06737 | | 01.02.2004 09T 25 : 02%21
01021984 | 05%41 23042 | | 01021988 | 18035 | 19%€26 | | 01021992 ; 0109 15:12 01.03.1996 | 1713 | 14559 | | 01.03.2000 : 00¥S05 | 10,742 | | 01.03.2004 | 12139 | 06B26
01031984 | 0BXS56 | 27447 1 01.03.1988 | 21048 23331 1 01.03.1992 ; 0422 | 19 01.04.1996 | 20941 | 19821 | | 01.04.2000 | 03¥$31 | 15704 | | 01.04.2004 | 16105 ; 10548
01.04 1984 12624 021708 | : 01.04.1988 25015 27%53 * | 01.04.1992 ; 0749 | 23237 01.05.1996 | 24903 | 23534 | : 01.052000 : 06Y$51 | 19718 | | 01.05.2004 19125 | 15%01
01.05.1984 | 15346 | 06fP23 | | 01.06.1988 | 280)35 | 02706 : : 01.05.1992 ”:09 27250 01.06.1996 | 27231 | 27856 i ; 01.06.2000 ;| 10¥§17 | 23,740 i | 01.06.2004 ; 22152 ; 19%23
01061984 | 1914 | 10(P45 | | 01.06.1988 | 02901 ; 08T28 | | 01.06.1992 | 14436 | 02M-12 01.07.1996 | 0053 | 02108 | | 01,07.2000 | 13337 | 27,753 | { 01072004 | 26113 | 23837
01071984 | 22536 | 14758 | | 01.07.1988 : 05MP20 | 10742 | 1 01.07.1992 | 17557 osmis 01.08.1996 | 04521 | 05TI31 | | 01.08.2000 | 17303 | 02v815 | | 01.08.2004 | 20140 | 27250
01081984 | 2604 | 19720 | | 01.08.1988 | 081746 | 15704 © 01081992, 21224 10m,08 01001996 | 07149 - 101153 | | 01.05.2000 | 20520 061337 | 01.06.2004 | 0305 : 02611
0100 1084 | 20%32 - 231742 | 01001988 121712 19726 | 01.09.1992 | 24562 | 15M,09 0110.1906 | 11910 | 15107 | | 01102000 | 23348 | 10v850 | | 0110.2004 | 06B29 | 058334
01101984 | 02753 | 271955 | 01.10.1988 ; 151732 § 23739 | : 01.10.1992 ; 2813 19m,2g 01.11.1996 | 140)38 | 19129 | | 01.11.2000 | 27¥§14 | 15¥812 | : 01.11.2004 ; 09B57 | 104)56
01111984 | 06T20 | 02417 £ 01.11.1988 | 18(P58 28701 ; : 01.11.1992 o1§g; 53%8 01121996 | 174)58 | 23142 : | 01.12.2000 : 00434 : 19¥§26 ; : 01122004 | 13%19 | 15010
01121984 | 0941 | 06531 | 01,12,1988 | 2217 ; 028 01121992 | 05%02 | oo oo o

1985 1989 1993 : : 01.01.1997 { 214)26 | 281104 ; | 01.01.2001 | 0400 [ 23¥348 . | 01.01.2005  16B47 { 19031 |
07.01.1985 | 13708 : 1053 | | 01.01.1989 | 2543 | | 701.01.1993 | 08%€30 : 02720 |

01.02.1997 | 24553 1 02B26 | | 01.02.2001 ; 0726 ; 28¥310 : | 01.02.2005 : 20%15 | 23453 :
01.03.1997 : 27§59 | 06%22 i 01.03.2001 | 10233 | 0206 i | 01.03.2005 : 23%B24 : 27450
01.04.1997 : 011726 | 10B44 | : 01.04.2001 : 13259 | 0628  { 01.04.2005 | 26B52 | 02(P12
01.05.1997 i 04146 : 14%58 i | 01.05.2001 | 172¥19 : 10a¥42 | | 01.05.2005 i 00§14 | 06MV25
01.06.1997 : 08MP12 { 19B20 { : 01.06.2001 | 20%¥46 | 1503 ; ; 01.06.2005 ; 03§42 | 10747

01.02.1985 : 16735 : 1515 01.02.1989 : 29710
01.03.1985 | 19742 : 1911 § : 01.03.1989 02216
01.04.1985 | 23709 ; 23233 | | 01.04.1989 05243
01.05.1985 | 26728 | 2747 & 01.05.1989 0903 ;

01.05.1993 °

01.06.1985 | 2955 | 02M,08 | | 01.06.1989 | 12230 01.06.1993 01.07.1997 | 111931 | 23%33 | | 01.07.2001 | 2407 | 19217 | | 01,07.2005 | 07904 : 15101
01.07.1985 03814 | 06M,22 | | 01.07.1989 | 15250 | 01.07.1993 01.08.1907 | 14P57 | 27%55 {  01,08.2001 ; 27534 | 23239 | | 01.08.2005 | 10§32 | 19723
01.08.1985 | 06540 | 10M44 | | 01.08.1989 : 19218 01.08.1993 | 01.09.1997 | 18MP23 | 02017 i | 01.09.2001 | 013€02 | 282201 |  01.09.2005 | 14400 | 231745
01.09.1985 | 10506 ; 15M,06 | | 01.09.1989 | 22246 | 01.09.1993 | 01.10.1997 ; 211743 | 06§30 : : 01.10.2001 | 04323 | 023€14 | | 01.10.2005 ; 17421 | 27MP58
0110.1985 | 13626 | 19M,19 | | 01.10.1989 : 26207 01.10.1993 ¢ 01.11.1997 | 25MP09 | 10§52 | | 01.11.2001 ; 07351 | 063€36 i ; 01.11.2005 ; 20§49 ; 02220
01.11.1985 | 16552 | 23M41 : | 01.11.1989 + 29235 81.1;.12825 01.12,1997 | 28128 | 15006 | i 01.12.2001 } 113€13 } 10350 | | 01,12.2005 ; 24§09 | 062233
101121985 | 20811 | 270L55 | 01,12.1989 : 02M/56 | ] . 1968 2002 2006

1986 1990 1994 : ._ 01.01.1998 { 0154 | 19§)28 ; | 01.01.2002 ; 14341 | 15%12 | | 01.01.2006 | 274)37 | 10255
T01011986 1 23537 1 02,716 | | 01.01.1990 ; 06M.24 A 281100 | ; 01.01.1994 19T20;23nég; 01.024998 | 05420 | 23050 | | 01.02.2002 | 18309 | 19%33 | | 01.02.2006 | 011703 | 15217
01021986 | 27504 | 06,238 | | 01.02.1990 : 09M,53 | 02B22 ; | 01.02.1994 1 22747 28‘:{ 01.03.1998 | 08=x27 i 27§)46 | i 01.03.2002 i 21%€18 | 23%30 | | 01.03.2006 : 04MP10 i 19214
01031986 | 00T10 : 10,735 |  01.03.1990 | 13M01 | 06B19 | : 01.03.1994 | 25754 | 02202 01041998 | 11254 | 02P08 | | 01.04.2002 | 24346 | 27352 | | 01.04 2006 | O7MP37 | 23236
01041986 | 03T37 | 14,757 | | 01.04.1990 | 16M,30 | 10B41 | | 01.04.1994 + 29720 oe::gg 01.05 1398 | 15414 | 0BM22 | | 01.052002 | 28308 | 02705 - | 01052006 | 10756 | 27249
01051986 | 06157 | 19,710 | - 01.05.1990 ' 19M,51 | 14854 - | 01.051994 £ 02840 | 10% 01.06.1998 | 1841 : 10MP44 | | 01.06.2002 i 01736 : 06T27 : | 01.06.2006 ;| 14123 | 02M11
01.06.1986 | 10124 | 23232 | | 01.06.1990 : 23M20 | 19816 | | 01.06.1994 | 06506 15:02 01.07.1998 ; 222201 | 14P57 | { 01.07.2002 { 04758 | 10T41 | | 01.07.2006 | 17742 | 06M.25
01.07.1986 | 13144 : 27746 | | 01.07.1990 | 26M,41 | 23829 1 | 01.07.1994 | 09826 19:15 01.08.1998 | 25226 | 191719 | | 01.08.2002 | 0826 | 15T03 | | 01.08.2006 | 211P08 | 10M46
01081986 | 1712 | 02v308 | | 01.08.1990 | 00,709 | 27B51 | 01.08.1994 | 12852 23:37 01.09.1998 | 28256 | 23MP41 | : 01.09.2002 ; 11754 | 19725 | | 01.09.2006 : 241734 | 15M,08
01091986 | 20T30  06¥830 | | 01.09.1990 | 03437 | 02013 | | 01.09.1994 : 16818 27;5 01.10.1998 | 02M17 | 27MP54 | | 01.10.2002 { 15715 { 23738 | | 01.10.2006 | 271754 | 19M,22
01101986 | 24700 | 10¥343 | | 01.10.1990 ; 06,758 | 06927 : : 01.10.1994 : 19837 02){;; 01.11.1998 | 05M45 | 022216 | | 01.11.2002 { 18742 | 28700 ; ; 01.11.2006 | 01220 : 23M44
01111986 27128« 15¥805 @  01.11.1990 | 10426 10033 81.1;.1333 5222; (1)?))(46 01.12.1998 | 09M07 | 06230 : | 01.12.2002 { 22703 | 02813 | | 01.12,2006 | 0439 | 27M.57

% 7:15 A2,

01.12,1986 | 00850 | 19¥318 | | 01.12,1990 | 13,747 ; 15002 1999 2003 2007

1987 1991 ., 1995 01.01.1999 | 12M:35 | 10=52 | | 01.01.2003 | 25730 { 06835 ; | 01.01.2007 : 08205 | 02,719
T0T011987 {04516 : 231340 | | 01.01.1991 | 17714 | 19924 | 101.01.1995 29849 153((3)2 01.02.1999 | 16M04 i 152214 { | 01.02.2003 { 28757 : 10857 | | 01.02.2007 | 11232 | 06,741
L 01021987 | 07%47 | 28¥802 | § 0102.1991 | 20,741 | 23046  : 01.02.1995 ; 03T 15 ;9>€26 01.03.1999 | 19MA2 | 1910 | | 01.03.2003 ; 021504 | 14854 | | 01.03.2007 | 14238 | 10738
01031987 : 10555 01459 | | 01.03.1991 : 23,748 | 27043 ;- 01.03.1995 | 06121 2§§4s 01.04.1999 | 22M40 ; 23=:32 | ; 01.04.2003 ; 05831 | 19816 | | 01.04.2007 | 18205 | 14,759
01041987 | 14%23 | 0621 | 01.04.1991 : 27,714 | 0204 | | 01.04.1995 | 09148 peaae 01.05.1999 | 26M,02 | 27445 | : 01.052003 : 08850 23829 |  01.05.2007 | 21225 : 19,213
01051987 | 17545 1034 | : 01.051991 : 00¥834 . 0618 | : 01.05.1995 : 13108 "r24 01.06.1999 | 20M,30 | 02M,07 | | 01.06.2003 | 12817 | 27851 | | 01.06.2007 | 24252 | 23,235
01061987 | 21513 | 144v56 | | 01.06.1991 | 04¥800 | 10740 | : 01.06.1995 | 161135 ; 06T 01.07.1999 ; 02,252 | 06M21 i | 01.07.2003 | 15836 | 02105 | | 01.07.2007 | 28412 | 27,48

0107 1987 | 24535 : 19510 | | 01.07.1991 | 07¥320 | 14753 . © 01.07.1995 { 191156 13122 01.08.1999 | 06,720 | 10M:43 i | 01.08.2003 | 19802 { 06126 | { 01.08.2007 | 01M.40 | 02¥510
01081987 | 28503 | 2331 | 01.08.1991 | 10¥346 | 1915 01.08.1995 ; 23123 197‘21 01.09.1999 | 09,748 | 151,05 | | 01.09.2003 22828 | 101148 | | 01.09.2007 | 05MLO8 | 06832
01001987 | 01031 | 27753 | | 01.09.1991 | 14¥312 2337 | | 01.09.1995 26£5; 1om2t 01.10.1999 : 13,209 | 19M18 | | 01.10.2003 | 25548 | 15702 § | 01.10.2007 : 08M,29 | 10¥346
| 0110.1987 | 04052 | 025607 | 0110.1991 [ 17¥31 { 271 0110.1995 00812 297 01.11.1999 | 16,737 | 23,40 | | 01112003 | 29514 | 19124 | | 01.11.2007 | 1157 ; 15v308
01111987 | 08§20 | 06329 i : 01.11 1991 : 20§57 02413 | £ 01.11.1995 | 03B40 01.12.1999 | 19,757 ; 27M,53 | | 01.12,2003 ; 02133 | 231137 | | 01.12.2007 | 15M18 : 19v121
01.12.1987 | 11041 | 10%42 | | 01.12.1991 : 241317 ; 06226
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2008 2012

2016

£ 01.01 2008 18ilL4T7 731143 - £ 01.01.2012 1 01842 % 194)27 |

01.02.20
01.03.2012
01.04.2012 |
01.05.2012
01.06.2012 |
01.07.2012
01082012
01.09.2012
01.10.2012 |
01.11.2012 |
01.12.2012

1.02.2008 | 22M15 | 28¥305
: 01.03. 2008 : : 25M,30 ¢ 02#10
i 01.04.2008 i {2858 ; | 0632
O‘I 105.2008 § 02,720 i 1045
i 01.06.2008 5#"48 1507
01 ,07.2008 ; 0910 ; 1921
01 08.2008 : {12,238 | 2343
01 09.2008 i : 16,20
01 10,2008 ¢ {19227 ;
01 11.2008 :

2009 2013

.08 18!

757.01.2016 ; 14216 |
01.02.2016 | 174
01032016 - 202256 | 23%37
01042016 | 24222 | 2759 |
01.05.2016 | 27242 02713

5809 | 23049
8122 | 27954
11549 | 02716
15509 | 08729

121854
258201
£ 281546 | 23748
1 021106 ; 281702
{05132 | 0222
10623

01.08.2016 | 0757
01.09.2016 | 111,25 . .
01.10.2016 | 140L46 ; 23745 :
fq8Mma4 28707 ¢

2017

£ 01.01.2009 ¢ 1294243 156%15 | 01.01.2013 ;
{ 01.02.2009 | 03H’10 19%€37 i ; 01.02. 2013
01 03.2009 : 06H’16 23334 : : 01.03.2013 ;
£ 01.04.2009 : | 09VE43 i 273656 ; : 01.04.2013 §
01 052009 | 13vi03 : {02709 i : 01.05.2013 ¢
£ 01.06.2009 1 16¥329 L0831 01082013 ¢
01 07.2009 : £ 19v$48 01.07.2013 ¢
{ { 01.08.2009 i 23\11’14 01.08.201
£ 01.09.2009 : 26\(!40 01.09.2013
1.10. 2009 00’”"00 73’1"42 01.10.2013 |
01.11.2013

2010 2014

12017 ;10259 ¢ i:01.01. 2017 25M,04 : 06843

15T 44 | 15221 {11805
S 18150 | 1917 15501
20117 | 23238 . 19523 !
251137 | 2753 | 01.05.2017 £ 08,731 £ 23837 |

{ 2904 | 02M15
i 02%24 : 0628
5 52 : 10ML50

19 i 15M12
12‘7‘41 {19Mm25
16B09 | 23MA47

01.06.2017 ¢ £11459 ¢ 275585;
01.07.2017 {1542 :
01.08.2017 {18,249
01.09.2017 : §22217
01.10. 2017 25;"38

2018

T0101.2010 ¢ 10711 06839 | ; 01012014 |
1 01.02.2010 | 133

£ 01.03. 2010 | 1644 01. 03 2014
{01.04.2010 | i o0%11 P 19819 | 01.04.2014 ¢
01 052010 | 2331 23533 01.05.2014 ;
{ 01.06.2010 | 2658 | i 27855 : 01.06.2014 ¢

22% 0”f‘23= 01.01.2018 | 05¥153 ! 28107 §
i 26% 27 i 0644 01.022018 ¢ § 09¥820 } 02"“28

29%35 01.03.2018 : i 12v327 ¢ 0653

03@_03 01.04.2018 ¢ i 15Y¥853 | 109347 :
06Q25 01.05.2018 i 19\!’!13 15%00 |
09054 ;23,239 1.06.2018 | 22¥139 | 19%22 |

1.07.2018 ; :25¥859 | 23%36

£ 01.07.2010 | 00%19 ; 0210 01.07.2014 } 13015 | 274752
ao1.os.zo1o;oax46;oen3 01082014 | 16043 ; 02v114 | ; 01.08.2018 | 20v125 | 27958 |
£01.00.2010 | 07%14 . 01.09.2014 | 20011 | 08¥136 {02mr51 {02420 ¢
1 01.10.2010 | 10335 - 01.10.2014 § 23032 | 10¥349
£ 01.11.2010 | 14€03 | 01112014 1 27900 | 15Y311
£01.12.2010 : 173€24 1 23 01,12.2014 | 00120 | 19¥325 1 | 01122018

2011 2015 2019
701012011  20%58 | 28103 ;| 701.01.2015 | 03748 | 23¥347 01.01.2019 1 ‘M22§19030;
01022011 ; 24%21 ; 02B25 : ‘0 01.02.2019 | 1948 | 23052 |

01.03.2011 } 27329 | 06%21
01.04.2011 . 00T58 | 10 43
01.05.2011 | 04T19 | 14857
01.06.2011 | 07""48__ %19
01.07.2011
01.08.2011

01. 05 2015
01.06.2015 ¢
01.07.2015 ;
01.08.2015 ¢
01.09.2015 ;
01.10.2015 ¢
01.11.2015 :
01122015 |

£11709 23 32

01.10.2011 | L0680
24754 : 100151

£ 01112011 ' .
1011220111 2815 1 15005

01.03.2019 : 22~v55 {2704
01.04.2019 | : L ogaw21 | 021711 ‘

17[W07 01.05.2019 i 29%41 ¢ O6(W24
f o034 | 01.06.2019 | 0308 : 10[W46
i 2353 ; 01.07.2019 ¢ 063‘(29 { 150000 |

01.08.2019 | 09356 | L1922 !
01.09.2019 £ 13324 ¢ ;230743 |
01.10.2019 © 16)(45 27[W57
01.11.2019 | 2 i

L2719 | 2338
© 0045 | 28300
{ 042205 | 02%€1:
07231 063
10£50 | 10349 |

- 01.03.2022 | 25100 | 022%09 |
£01.042022 | 2827 | 06531
£ 01.05.2022 | 01347 | 105244
£ 01.06.2022 ; 05% 14 | 1550
L 0107.2022  08®35 1
£ 01.08.2022 i
£ 01092022 |
£01.10.2022

101.12.2022 ;

Llara r { [
2020
01.01.2020 :
01.022020
01.03.2020
01.04.2020 ¢
01.05.2020
01.06.2020 |
01.07.2020
01.08 2020 ; 20
01.09 2020 ' 2
01.10.2020
01.11.2020
.01.12.2020

10254

27303 ¢

2021
01.01.2021 . 07658 02,26 .
01.02.2021 | 11626 : 0548

£01.032021 14833 10,74
:01.042021 { 17558 | 15,207
01052021 211519 |
£ 01.06.2021 | 24445 1.06
£ 01072021 {28505 | 77 i b: o7
| 01.082021 ; 01131 ; 02v118 : | 01.08
£ 01.09.2021 | 04157 | 06V140 : ' 0109
£ 01.10.2021 ; 0BIL16 i 10V15 (

111142 : 15¥115
[ISIO1 ; 191928 1 0

2022

101012022 ; 181126 ; 231150 _; (
{01.022022 | 21154 ; 28v312 ; | 01

22 19 | 063639 |
5%41 | \or(rﬁ'

1.11.2022

2023

1 01.01.2023 ; 28209 : 15X 14

£ 01.03.2023 | 06446 | 2333
£ 01.04.2023 '
[ 01.05.2023 ;
{ 01.06.2023 ;
£01.07.2023 ; 19
{ 01.08.2023 |
£ 01,09.2023 ;
01.10. (L,Ea
£ 01.11.2023 |

1.02.2023 | 034_150 L 19%36

i 09814 ; 273
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2032 2036 2040
01.01.2032 | 054)21 ; 28105 | | 01.01.2036 ; 18v315  23¥349 | ; 01.01.2040
01.02.2032 ; 0849 : 02227 | | 01.02.2036 | 21¥342 | 28¥111 | . 01.02.2040
01.03.2032 | 12004 ; 06%32 .  01.03.2036 : 24¥155 | 0216 | | 01.03.2040
01.04.2032 | 15032 | 10854 | 01.04.2036 ; 28¥122 | 06738 | : 01.04.2040
01.05.2032 | 18054 | 15508 | | 01.05.2036 ; 01¥42 | 1052 | ; 01.05.2040
01.06.2032 | 22§22 | 19B30 | ; 01.06.2036 | 0508 ; 15%13 | | 01.06.2040
01072032 | 25044 ; 23%43 | 01.07.2036 ; 0827 | 19827 | : 01.07.2040
01.08.2032 | 29012 { 28%05 | | 01.08.2036 | 11753 | 2349 | | 01.08.2040
01.09.2032 | 02740 | 02027 01.09.2036 : 15719 ; 2811 | | 01.09.2040
01.10.2032 | 061701 : 06940 | | 01.10.2036 | 187239 | 023€24 | : 01.10.2040
01.11.2032 ; 09728 | 11002 | | 01.11.2036 : 22205 | 063€46 | | 01.11.2040
01,12,2032 | 121749 | 15916 ; : 01.12.2036 | 2524 : 113€00 ; ; 01.12.2040 | 084
2033 2037 2041
01.01.2033 | 161716 | 194)38 | | 01.01.2037 | 2850 ; 15321 : | 01.01.2041 | 114)38 | 11205
01.02.2033 | 19943 | 24500 | | 01.02.2037 | 02317 | 19543 | | 01.02.2041 | 15006 | 15227
01.03.2033 | 22750 | 274)56 ' 01.03.2037  05%23 | 23340 | | 01.03.2041 : 18015 | 1924
01.04.2033 | 261716 | 02MP18 | | 01.04.2037 | 0850 | 283€02 | | 01.04.2041 | 21043 | 232246
01.05.2033 | 291736 | 06732 ; : 01.05.2037 : 12310 ' 02715 | | 01.05.2041 | 25005 | 27259
01.06.2033 ; 032202 | 10MP54 | | 01.06.2037 | 15%37 | 06737 | : 01.06.2041 ; 28033 | 02M.21
01.07.2033 | 06.22 | 15707 | | 01.07.2037 | 18358 | 1051 | | 01.07.2041 | 011755 | 06M,34
01.08.2033 ; 09<x48  19P29 : | 01.08.2037 | 22325 | 15T13 | | 01.08.2041 051723 | 10M,56
01.09.2033 | 13214 ; 23051 | : 01.09.2037 | 25553 - 19735 | | 01.09.2041 | 08MS1 | 15M.18
01.10.2033 | 16233 | 28704 | | 01.10.2037 | 20514 | 23748 | ; 01.10.2041 ; 12712 : 19M,32
01.11.2033 | 19259 } 022426 : | 01.11.2037 ; 02742 | 28710 | | 01.11.2041 | 151739 | 23M,54
0112,2033 | 23419 § 062240 | | 01,12.2037 | 06T04 02123 | | 01.12.2041 | 191700 : 28ML07
2034 2038 2042
01.01.2034 | 26245 § 11202 | | 01.01.2038 ; 09732 | 06545 | | 01.01.2042 | 22P27 | 02,729
01.02.2034 : 00M11 | 15223 | | 01.02.2038 | 13700 | 11507 | | 01.02.2042 ; 25(P54 | 06751
01.03.2034 | 03M18 | 19420 : : 01.03.2038 | 16T09 | 15504 | | 01.03.2042 | 29P01 ; 10,748
01.04.2034 | 0644 ; 23242 | | 01.04.2038 : 19737 ; 19526 | | 01.04.2042 | 022227 | 15,709
01.05.2034 { 10ML04 | 27255 | | 01.052038 | 22759 | 231539 | | 01.05.2042 | 052347 | 19723
01.06.2034 | 13M.31 | 02M17 | | 01.06.2038 | 26727 | 28801 | | 01.06.2042 | 09=~13 | 23,745
01.07.2034 | 1652 | 06M31 | | 01.07.2038 | 29749 : 02115 | | 01.07.2042 ; 12232 | 27458
01.08.2034 | 20M19  10M53 | ; 01.08.2038 | 031517 | 06T36 : | 01.08.2042 | 15259 . 02¥120
01.09.2034 | 23ML47 } 15M15 | | 01.09.2038 | 06845 ; 10158 { | 01.09.2042 | 19225 : 06¥142
01.10.2034 | 270,08 | 19M28 | | 01.10.2038 ; 10806 | 15112 | | 01.10.2042 | 222344 | 10Y156
01.11.2034 | 00436 | 23M50 | : 01.11.2038 | 135833 | 19134 ; : 01.11.2042 | 26210 : 15¥118
01.12.2034 | 03,758 | 28M1L03 | | 01.12.2038 | 16554 | 231147 | | 01.12.2042 | 2929 | 19131
2035 2039 2043
01.01.2035 | 07,726 ; 0225 ; | 01.01.2039 ; 20821 ; 28109 ; | 01.01.2043 ; 021L56 ; 23V153
01.02.2035 | 10455 { 06,747 | | 01.02,2039 | 23548 ; 02531 ; | 01.02.2043 | 06M.22 | 28Y115
01.03.2035 | 14,703 | 10,744 ; : 01.03.2039 | 26555 ; 06%28 | | 01.03.2043 : 09M28 | 0211
01.04.2035 | 17,231 | 15,706 ; : 01.04.2039 | 00T 21 : 1050 | | 01.04.2043 | 12,55 | 062233
01.05.2035 | 20,53 | 19,719 | | 01.05.2039 ; 03T[41 ; 15%03 | | 01.05.2043 ; 16M15 | 102247
01.06.2035 | 24,221 { 23,741 ; | 01.06.2039 | 0707 ; 19825 | | 01.06.2043 | 19M42 | 155709
01.07.2035 | 27,743 } 27,756 i | 01.07.2039 : 10126 | 23%38 ; | 01.07.2043 | 23M,03 | 19w22
01.08.2035 | 01¥111 ; 02¥317 | : 01.08.2039 ; 13T[53 | 28%00 ; ; 01.08.2043 | 26M.30 | 237744
01.09.2035 | 04¥139 | 06Y238 | : 01.09.2030 | 17118 | 02022 | | 01.09.2043 ; 29M,58 | 28206
01.10.2035 ; 08Y200 { 10¥852 | : 01.10.2039 | 20138 | 06936 ; : 01.10.2043 | 03,719 02319
01.11.2036 | 11v127 : 15314 | | 01.11.2039 : 24104 | 10458 i | 01.11.2043 - 06,747 | 063€41
01.12,2035 | 14¥148 § 19¥327 | | 01.12.2039 | 27123 | 1511 ; | 01.12,2043 | 10,709 | 10%55

_ FHpuaoxers
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[Jara ! P I [lata I ( I P rﬂwrw I ¢ [ ? —I
2044 2046
.; 8;8;"2282: :;#Sé {1917 L 01.01.2048 : 0502 {28113 ¢ { 01.01.20¢ £ 1100
| SR04 {race ) £ 101.022046 ; 08528 , 02%35 | | g1.02. L1502
atosatay 2ot 01.032046 11335 . 01.03 19897
20k s £ 01.04.2046 ; 15301 | 01.04. 23049 |
RElbe20N '6;015 ; 01.05 2046 | 18321 | 01.05 28203 |
(o7 B2 139 § 01.06.2046 | 213€48 | {101.06.2048 |
 01.07.2044 . 04¥101 01.07.2046 25309 | £01.07.2048 |
£ 01082044 { 07¥129 | - 01.08.2046 | ’ 01082048 |
| 0109.2044  10V257 ' 01.09.2046 Srood :
: 01.10.2044 | 14¥718 ; ‘ ' ’ oma
£ 01112044 | 17\345 | Y oyl
e hilin 01.11.2048 : 00%22 | 23M57 !
o o .i28m it
£ 01.01.2045 : 241333 ' f ;
£01.02.2045 | 28v300 | Jrorsd foeid
£ 01.03.2045 | 0107 | S 01032047
£01.04.2045 | 0433 | | 01.04.2047 | 15,213 |
8;.82 2045 ??"f“ | 23843 1 01.05.2047 01.05.2049 20927 © :gj)’j :
(01062065 1719 2850 811,8673 2047 01.06.2049 | 23854 | 23,249 |
o oraoas 01'08583; ; 01.07.2049 | 27%15 | 28,702 |
01 Se 204, 01,08.2047 £101.08.2049 | 00§43 | 02¥124
01092045 g 09.2047 12156 01.09.2049 . 04010 | 06¥346
Fityee - 1.10.2047 | 01.10.2049 | 07.0)31 | 10¥559
otin et e 10 01.11.2049 { 10059 = 15v321
01122045 01335 | 23 101.12.2049 | 14021 | 19335 |
2050
; 01.01.2050 | 17549 ¢ 23357 |
01.02.2050 : 2118 | 28y318 |
01.03.2050 : 24026 | 0215 |
: 01.04.2050 ;| 2754 | 0637 |
01.05.2050 ; 010716 | 10450 :
01.06.2050 : 0444 | 15312 |
01.07.2050 : 08MV06 ; 19526 -
01.08.2050 | 11MW34 | 23248 |
01.09.2050 15102 | 28#10 :
1 01.10.2050 : 1823 | 02323 |
01.11.2080 | 21050 | 06345
01122080 ; 25711 | 103€58



CnoBapb TepMHUHOB

ET # cMm. DdeMepuaHoe BpeMs.

i i 2aHee
GMT =# Greenwich mean time, CM. [punsryckoe cped
BpEMH.

LT # local time, cMm. MecTHOE BpeMA.
UT # cM. YuusepcanbHOe BPeMs.
ST # siderial time, cM. 3Be3nrioe BPeMH.

ACIIQKT # Yr/10BOE paccToAHHE MeXxay ABYMH [/iatHeTaMu I/UW{
KaKHMV[‘HVI6O APYruMA TOUKAMU FOPOCKOIId, paBHoe HEeKC
TOpOPI 3a71aHHOM Benu4uuHe C OTKAOHEHWEM OT 3TOrO 3Ha
yeHuda B rpeaenax A0TYCTUMOro Op6V[C&L

BcemupHoe BpeMs # CM. [ pUHBHUCKOE CpeaHee BPemsl.

[puHBMUCKMI MepHAMAH # reorpadpuueckmil Mepuanan, fpo-
XOAALLMI Hepes | pUHBHUYCKYIO obcepBaTopuIo EZ/—\IH/M/HL 1
UMEIOLIME reorpadudeckyio A0AroTy paBiyio 0°.

['puHBHUCKOe CpelHee BpeMA # cpentiee COMHe4HOe BPEMA,
KOTOpPOE pervcTpypyerca Habmonatenenm Ha [ pUHBHYCKOM

mepravate. ObosHauaeTcs GMT.

[lekpeTHOe BpeMd # M3MeHeHHe HOACHOI'O M2@CTHOrO BpEMeHu
Ha TePPUTOPHHM OTA/BHBIX FOCYAAPCTB.

3peanHoe BPeMA # BpeMd, B OCHOBY H3MepeHus KOTopgro ro-
[IOKEeHO BUAMMOE ABMKeHHE 3Be3/. O6o3padaetca ST

10—

1_ L PHITOXEH A

HMurepnonsums # (0T nat. interpolatio — v3Menedve, nepeanesn-
Ka) — HaxoM/IeHHEe MPOMEMKYTOUHBIX 3HAYEHUH Be/iMYMHEI
10 HCKOTOPBLIM U3BECTHBIM €€ [MO/IOKEHUAM.

MetrHroe conmbedHoe Bpems # BpeMs, B OCHOBY W3MEpeHUH
KOTOPOTrO MOMOMKEH UMK/ CYTOUHBIX KynbMuHauui CosHua.
2TO XKe MOHATHE UCHOMB3YIOT MPU OrlpeeneHHH BpeMeHH,
NPOUeIiero OT Havafla MCTUHHBIX COMHEYHBIX CYTOK 70
[IAHHOTO MOMEHTA t, BBIPAKEHHOTO B A0IAX COMHEYHBIX CY-
TOK (d4acax, MUHYTaX, CeKYHAAX).

HUetuaimie conyeurinie CYTKM % UHTepBa/l MeXxay ABYMA T1oc/1e-
A0BaTe/IbHEIMI KY/IbMHUHALIMAMK (BerHHMH AN HHKE IHMH).

Kanennaps # cucrema cuerta BpeMeHH, IrpyvMeHsemas [py MU3-
MEpPEeHMU BPEMEeHHbBIX UHTePBaNOB GO/MBIION A/MUTE/TBHOCTH.

KyneMuHalma # ABIeHUE NPOXOXKACHUA CBeTH/! depes Hebec-
HbIM MepHaraH.

[letHee BpeMsi # U3MEHEHHE MEeCTHOTO [OSCHOTO BPEeMeHM /1
fonbwero coprlageHys pabodero AHS CO CBET/IbIM BpeMe-
HeM CYTOK.

[lyHap # ropockorn, NOCTPOEHHBI Ha MOMEHT TOYHOrO BO3-
Bpawenus [lyHel Ha TO XKe MeCTO, KOTOpOe OHa 3aHrMasa
B KapTe POXKAeHUA.

MecTHoe Bpems # CpenHee conHedHoe Bpems /18 BCEX MeCT,
nexaimx Ha oaHoM Mmepuanane. ObozHavaercsa LT.

MecTHoe 3BeaaHOe BpeMs # [POMEKYTOK BPEMeHH, lpowes-
WK OT MOMEHTa BepxHeW KY/IbMUHALMK HY/1eBOM TOUKH
Opra Ha MecTHOM MepuadaHe A0 JaHHOIO MOMEHTa Bpe-
MEHH, BbipakeHHBIR B eAHHULUAX 3Be3HOrO BPEMeH!U,

Opbuc # 10MNYycTUMOE OTK/IOHEHWE HEKOTOPOH BEAMYMHBI OT
3a4atHOro 3HaYeHHsI.

[MoscHoe Bpemst #* cpeaHee cotedHoe BpeMs reorpadpudecko-

o Mepuavata, T1pOXOoJduero 4vepe3 cepeguHy 3Toro
foHCa.

B - e W o



L APHAORERA

Conap # ropockon, NOCTPOCHHBIH Ha MOMEHT TOUYHOIO BO3-
Bpauenna ConHua Ha TO e MeCTo, KOTOPOe OHO 3aHMMa-

710 B KapTe POXKACHUH.
Cpernnee conHeurioe BpeMa # BpeMs, B OCHOBY M3MEPEHMA KO-

TOPOrO TOMOKEH LMK/ CYTOUHBIX KY/IsMUHALMK BOOOGpa-
xaemoro cpearero Conmtua, KOTOPOE PaBHOMEPHO ABU-

JKETCA [0 3KBATOPY.

Cpestive conHeuHwle CYTKM % NPOMEXYTOK BPEMEHW Mexay
ABYMS  TOCEA0BATENbHBIMN  BePXHUMU  KY/IBMHHALWIMMA
cpeanero ConHua.

Touka BeceHHero pPaBHOAEGHCTBUA # O/HA M3 TOUEK Iepeceue-
HUs HeBeCHOro 3KBaTOpa € KAMITIMKON. HacTo HasbiBaeT-
ca HyneBol To4ko# OsHa.

Tpornueckuii roa1 # NPOMERYTOK BpeMerH, 3a KoTopsirt Conn-
Lie BO3BPALIALTCH K TOUKE BECEHHEro ParHOACHCTBUSA.

YuuBepcanstoe Bpemsa # UT, cm. [puHeuuckoe cpennee
BpeMsl,

Yacoeol nofc # HeKOTOPOE NMPOCTPAHCTBO Ha 3eMHOM ll1ape, B
npesenax KOTOPOro BpeMs MOCTOSHHO U PABHO MECTHOMY
BPEMEHU B Cepe/inte rosca.

Opa xaneHnaps # Hauasno cuera f1er.

SdbemepuaHoe BpeMs # YCAOBHOE DAaBHOMEPHOE BpeMsl, UaMe-
peHHe KOTOPOro He 33BWUCUMT oT aBuxenua CoaHua.

O6o3navaerca ET.

106 — =

o

24
27
30

38
44
71
81

82
85

87

88
89
91

104

e

® ok % o

%

BO¥ %

#

*

Coanepxanue

Beenenue,

CucreMsl koopanuar.

OcHosHble chcTems, U3SMepeHus BpeMeHy,
Kanennapes.

Eannnust nsmepenns BpeMeHuy.

gammuu M3MeDeHWA ANUHBI yru.
N10KeH
Me CMeIIaHHbIX YHCes, BRYUTaH e

WMurepnonaums.

PaBota ¢ Tabamuamu 3chemepua.
Pacuer kocmorpammsr.

OtBetnl Ha 3aganus.

[punoxerus
HMamerenve Bpemenn na Tepputopun CCCP.

Hamerietine Bpemenu ua TeppUTOpHUH
Pecry6mku Benapycs.

Beon rpuropuanckoro Ka/leHaapa B pasMuHbIx
CTpaHax Mupa,

STIOXM BaxKHe MK Ka/leHaapHbix aar,
Sbemepunn Iposepnumn..

Scbemepunrt Yeproit 1 Beqoit 71
¢ 1900 r. no 2050 r o

CnoBape Tepmunos.



HayuHo-nonynapHoe naaatue
3aouHas IIKOMa acTpooriu Tasna nobbt

Maxsau Mrops MsatoBrd

PacueThl B aCTPONIOTHH, pabora ¢ atheMepHIaMH.

Metoanueckoe rocodve
[71F IPaKTUYeCKOoro usyHetia a1 ponorhi

krypa: B. P. KoTATKKH.

TepHas BepCTKa, Koppe ’
o e . : . 1O. Haltnosnd.

OTBETCTBEHHBIN 32 BBIMYCK:

[ToanMcaHo B reyath 01.06.2001. Bymara odceTHas.

. Tapnurypa "CypeHup”.
60x84 1/16 Tleuars odceTHad. L ap :
CDSE?:;A. a. 4,26 Yea. ned. 1.6,51. Tupax 100 »k3. 3aka3/{s.

— Obwwit rocyaapCTBeHHbm KknaccudrraTop

e i B OKPB 007 -98,4. 1; 22.11.20.600.

Pecriybnvirn Benapyce —

ACTpoHommqecxofacrponomfi:cx&oe”

BecTeerHoe ofbenvHerue ACTpa .
ﬂcl)/ILIeH?Mﬂ /1B N¢ 454 ot 01.06. 2000 r.

220021, MuHCK, [TapTH3aHCKHUA IP-T, 117-A.

OTrieyaTato ¢ FOTOBbIX ANArO3UTHUBOB 3axa3nz4}éa9.
Uit 0. Makapos, ULEH3MA 7111 345 o1 27.04.99.
. Munck, ya. Y6opesnda, n.138, ke. 1.

Brizm B ceer:

MUTPA -
B/IAZTHIKA PACCRETA

CEOopHHYK MOAroTOB/ACH K nedaTd 6/1aroaaps ycu-
usAM msBecTHoro actponora Ilaena [laBnosuuya
Ino6et. B Hem cobpaHbl MaTepuans Mo MHUTPans3-
MYy — De/IMrHO3HOMY TeYeHUIO, COCTAB/ABLIEMY
CepbesHYI0 KOHRYPEHLIMIO XPUCTHAHCTBY B 3IOXY
Pumckoit umriepun. [ToMuMo cTaTedt pasubix as-
TOPOB, MOCBAWEHHBIX AAHHONW TeMaTUKe, B KHUre
nomelnena pabota camoro [lasna [no6el "Murpa

— Bor Cgeta 1 Pasyma”, B KOTOpo#t aBTOp pac-
CMaTpHBaeT BOMNPOCH MHTPaMU3Ma 104 PA3HbIMU
YrAaMmu 3peHUs — OT aCTPO/OTMUECKOro A0 De-
AMTHO3HOTrO. KHura npescraBaser HHTepec atd
WHPOKOIO Kpyra YuraTe/iel, MHTePECYIOUIMXCA BONPOCAaMH HCTOPHH pe-
[IATHU Y aCTPONCTHU.

kHura [lasna TnoGit

KOI'ZIA HACTYITUT JEHb

ITOT TPUALATUAHEBHLIN Cakpa/ibHblll KaneHJaphb
APeBHMX apHeB npedcTasager coboil He TO/MbKO
PEKOHCTPYKLIMIO /IpeBHEMIero Co/HeyHoro 30~
POACTPUACKOrD KasleHaaps, Ho M NTPeKpacHoe py-
KOBOACTRO K AefcTEMIO Anf moboro Henosexa B
COMHOW 0OCTAHOBKe CoBpeMeHHon kuznn. [las
KaM/10ro [HA COMHeMHOro Mecalia rnpHeeaeHs: pe-
KOMEeHAaUMKM, TIpUMeThl, TO/KOBAHWEe CHOBMAe-
HHIA, cBAILleHHOe HHUBOTHOR, -]I—{['E’:’:I-X;‘_'_PJ'I[if'?‘L.’!!h H
raBHBe MYTH A0DPLIX 48/, KOTOPBIMH MOAH A0C-
miraor Hebec. [lpountar KHUIY, Bel cMOXKeTe
DYTHUMK [7133aMid TTOCMOTRETh Ha cebf ¢ RO OKpPYIKeHue, NpPasiibHe
COPHEHTHDOBATLEA B OBICTPO MEHSIOIMXCA OOCTOATEMBCTRAX CeroaHaLL-
Hero /JHA.

HManatensckuit Llentp AAOQO "Actpa” _!
OKi 1AeT YCAYry no pacnpocTpaHeHunio
i arepaTyphl depes cuctemy "KHura—nouton”
Crpapku no reaechodam: 8 Muscke (017) 28-555-83
B Knese (044) 290-43-63 ‘
' arba.chat.ru

Bkl 2PHeT WL htto: /

I
e-mail wha@chat.ru i




ActpoHomMHruecko-Actponormieckoe Obuecteertnoe O6beauterye

Nyt el Ans mureneit Poccyu
RS ACTPA O

Actponoruueckuit Llentp Mccnenosanuit u Koncynsraumii
npeddanaraer HHAWBHAYA/IbHBIE aCTpO/IOTMUYeCKHEe KOHCY/IbTaluKn

1. 28-555-83 Munck, MaprusaHckuit npocnexr, 117a (K Astosasodaa, 2 atax, K. 15), |

rOpOCKOH Ye/lOBeKAa, swuoualmnid B ceBf:  acTpoorMieckHi =1
NOPTPeT /IMUHOCTH, MHAMBHAYA/bHbIE HAMPABIEHHA CaMOCOBEPIIeHCT-
BOBAHMA M [APMOHWUHOrO Da3BUTHA; NPHWAHBI CKPBITBIX BHYTPEHHMUX
KOMI/IGKCOB M CrIOCOBBI MX PeOaONeHNs, KapMuieckoe MpenHasHa-
ueHyte, BOMPOCH! 100pa 1 31, a TaKKe CBOOOAHOrO BHOOpPa YenoBeKka;
BapUaHTbl PEAN|3aUHH MU3HEHHbIX COOBITHA B 3aBHCHMOCTH OT M3-
BpaHHOro NYTH; CBA3b FOPOCKOMNa C KaNeHAAPHLIMH DUTMaMH Toza,
MeCAiLia W ZIHA POMIEHNA, POTHO3 COBBITUHA.

[NpodpeccronansHoe OpUEHTUPOBAHME uenosexka  BOS-

MOMHOCTH ero MaKCUMabLHOM peamm3alM B 3aBMCUMOCTHU OT INOKasa- v ¥ - X
Tenei ropocKara, 30POACTPHUMCKMM UHCTUTYT ACTPO/1OTHUH
Borpochkl ceMelHBIX PasHOIACHH, a 7awke Henonmmanms [TAB/IA T'/IOBbI

MeXAYy poaMTe/IAMA U JeTbMH, PEKOMeHAAUMH 1O UX YCTPAHeHHIO.

[Nomous B noaBope MMeHH peerky, ammn haminmi, e u [IPOBOAUT NPHeM Ha 3304HOe 1 04HOoe O6ydeHue.
OTHECTEG HENOBEKA B 3aBHCHMOCTH OT 0 I'OpOCKONa POMACHMA.

Onpeaeneﬂne BpeMeHH, nanbonee GriaronNpUaTHOrO Ans npose- 0 r. Mocxea 71-480 a/a 58 7. (095) 168-4645

[OeHUS DR3/IMUHBIX Ae/l 1 MePONPHATHHA, MeAHLIMHCKOTO 06C/e0BarHH s e-mail: globa@love.ru www.globa.love.ru
H XMPYPTHHECKHX ofiepaumi.

AcTponoruueckue KOHCYAbTaUMM
Agectuiickas mkona actponoruu [aena ['no6u T
nNpousBoAUT Habop caywaTtenen 7. (095) 168-4645  9:00-20:00 (6yar)
Ha [epBLIf KYPC OYHOTO U 3a04YHOTO OTAeNeHU: 1. (095) 333-6406  19:00-22.00

Hayvano 3ansruit Ha 1-M Kypce o4HOro oTaeneHys
B Mutcke ceHtatps — okmsbps 2001 r.

Cnpasku 1o Tenedonam: B Muncke (017) 28-555-83
B Kueee (044) 290-43-63
B MHuTtephert: WWw http://arba.chat.ru
e-mail  arba@chat.ru




