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PA3JIEJ I
CEHCAIIMOHHBIE OTKPBITUS

INPABUJ/IbBHAA CUCTEMA 1OMOB

Mmuozue cospemennvie acmponoeu coeepuiaiom owuoOKY U3-3a
mMo20, Ymo UCNOAbL3YION HENPasunbHyio cucmemy oomos. Kakyro
cucmemy 0omog caedyem npumersims? Boripoc o BHIOOpe cucTe-
MBI JOMOB — IJIaBHasi Mpo0OjieMa B acTpOJIOTHM. DTO HamOosee
OCTpPBIH, KpaeyroJibHbIM, BOIIPOC COBPEMEHHOM acTposioruu. Bes
OHA CTPOUTCS] Ha aCTPOJIOTMYECKUX JOMaxX, Ha MPUHAJIEKHO-
CTH IUIAHET K JOMaM ropockorna. Jloma ropockona (acTposornye-
ckoil KapTbl) —3T0 OCHOBa OCHOB J1I000r0 BUA ACTPOJIOTMYECKO-
ro nporHo3upoBanusa! I B 3toM (pyHIaMEHTaIbHOM, MPUHIIM-
MUAJILHOM BOIIPOCE MEXk/1y acTPOJIOraMu YK€ MHOTO BEKOB HET
€/IMHCTBA.
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K HacrosiiieMy BpeMeHU HacuuThIBaeTcsl Ooee JiecsiTka pas-
JIMYHBIX METOJIOB-CUCTEM MTOCTPOEHUSI ACTPOJIOTMUECKUX JOMOB.
W xaxas u3 HUX TO-Pa3HOMY JIEJTUT HEOECHBIN CBOJI HA CEKTO-
pa — acTponoruyeckue joma (puc. 1).
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PLACIDUS REGIOMONTANUS KOCH

Puc.1. Tpu acrponornyeckue Kaprsl, nocrpoenssie Ha 10 an-
pensa 2008 roga 09:25 u reorpacduueckue koopauHaThl CaHKT-
[etepOypra (59°55» c.r. 30°15» B.1.).

«JleBasi» Kapra nocrpoena B cucreme nomos Placidus (pas-
HOBPEMEHHAs CUCTEMA), «CpelHssA» Kapra npeacrasisger cucre-
My 1oMoB Regiomontanus, a B «mpaBoii» u3 Kapr ortoOpaxke-
Ha cuctema Koch. Koopannarel mianer nocrossaabl. Ho Bo Beex
Kaprax kycruasl JOMOB PUXOASTCS HA pasHble 3HaKU. [oso-
’keHue AclieHaeHTa U1 MeclieH/IeHTa, pa3yMeeTcs, HE U3MEHSIET-
cs. Ho, Hanpumep, jierko 3amMeTuTh, uto B Kapre, nocrpoeHHOH
B cucreme Placidus, kycrinn XII noma npuxonutcst Ha 3Hak OB-
Ha, HO B TO € caMoO€ BpeMs M [JIsl 9TOro ke ropoja, CUcTeMa
noMoB Regiomontanus nokassiBaeT Hadaio XII qoma yxe B Ha-
yasie Tenpiia. A pacuérsl B cucreme Kocha nomerntaior XII tom
B brmsnenbl. CregoBatenibHO, J0MOM « TallHBIX BparoB M orpa-
HUYEeHMi», coracHo Placidus, 6ynet ynpasnste Mapc (xo3suH
OgBHa). A o Regiomontanus 1151 TeX ke UCXOJHBIX JAHHBIX, Bpe-
MEHU U MecCTa, UM YIpaBisTh OyneT yxe Benepa (ynmpaButesb



Tenbia). A ecnu 115 pacuéra actposnornueckon Kaprel mprume-
HUTH cucteMy Koch, To ynpasutenem 3ioro renus (qoma «Tai-
HBIX BParoB ¥ OrpaHUYEHUi» ) TpUaETCs cuutath Mepkypuid. Ta-
KM ke 00pa3oM Jies1o 00CTOUT U ¢ KycriuaoM XI goma: B cucte-
me Placidus on nonanaer B PriOb1, B Regiomontanus — emié B Bo-
nones, a B Koch mpuxoaurcs Ha yxe 3Hak OBHa.

OueBUAHO, U4TO Pe3y/IbTAT ACTPOJIOTMUECKOTO MPOrHO3UPOBA-
HUS OyJeT MPsIMO 3aBUCETh OT TOT0, KaKylo CUCTEMY JIOMOB IpH-
MEHSIET JaHHbII acTposior. [Ipuyém B JaHHOM cllyyae Ha OCHOBE
OIHUX U TeX ke aCTPOJIOTMYECKUX METOIOB U MPUEMOB, BOOO-
1€ BIOJHE MOTYT MOJTYYUTbCS AUAMETPAJIbHO MPOTUBOMONIOXK-
Hbl€ TTPOrHO3bI. TaK MPOUCXOAUT MOTOMY, UTO B KaXJOW U3 CU-
CTeM KYCIUJ 33/IaHHOTrO JOMa NIPUXOIUTCS Ha pa3Hble 3HAKM, a,
CJIEOBATENIBHO, YIIPABUTEIEM JAHHOIO JIOMa B KaXJIOW M3 HUX
CTAHOBSTCS pa3HbIE IJIAHETHI.

Hormyctum, B HaiieM ciyvae (puc. 1) Bormpoc kacajics TRopue-
ckux ycnexoB. CornacHo cucreme 1oMoB Kocha, Benepa B OBHe
HE MPEeABENIAeT HUYETO XOPOIIEero: KBEPEeHTa OKHUIAET TBOPYE-
CKMI KPU3UC, TPOBaJI, IMOLIMOHAJILHOE TIEpEeHAIpsIKEeHUE, HEPB-
HBIE CPBIBbI, OTCYTCTBHME MOHUMaHUs y oKkpy:xaonmx. Ho nepe-
KJIIOUMB CHCTEMY JIOMOB Ha Regiomontanus, Hall nmporHo3 me-
HsIETCS C TOYHOCTBIO HaoOopot: Comxne B OBHE, B 9K3aJbTa-
1IMU, OHO 3/IECh YKA3bIBAET HE HA MPOCTO YCIEeX B TBOPYECTBE,
a Ha HEe4To BBIJAIOLIEECs, HA BOBMOXKHOCTb CO3JJaHMs LIeIeBPa,
1 OOJIBIIION MOMYJISIPHOCTH Y TTyOMKH. A BOT B Placiduse kapTu-
Ha coBepIlieHHO nHasi: Mepkypuii B OBHe aOCOTIOTHO HEUTpasieH



K TBOpUYeCKoi JesitesibHoCTU. QUH BONPOC, HO TPH PA3HbIX
BapHaHTa OTBeTA.

A Benp nannas Kapra Bomxe morna Ouith u Kaprtoit oyeHb
OCTPOro BOMPOCA, HAIIPUMEP O I'PO3SILEM TIOPEMHOM 3aKJII04e-
Huu. [1o cucreme Placidusa, Mepkypuii-KBepeHT HaXOIUTCS MO
BussHueM Mapca — ynpasutensa XII noma nannon Kaprer. Cie-
JOBaTeNbHO, 3/1ech Mapc OTBETCTBEHEH 3a JI0Oble OrpaHUUYEHHUS,
HEecBOOO/y, B YACTHOCTHU TIOpEMHOe 3akioueHue. KBepeHT Ha-
XOIUTCSI BO BJIACTH TeX, KTO «MeIllaeT ero cBoOoze». MepKy-
pUI OKUJAET «BCTpeda» (IIOCPEACTBOM KBagparypsl) ¢ Mapcom
(motepeit cBoOOARI), a 3aTeM npsimo B XII nom — npeObiBaHMIO
B 3aKJII0ueHnH. Tam ero emie A€t coxxeHre co cropoHsl ComH-
na. OueBu/IeH MevYaabHBI OTBET: HEMUHYeMas MoTepsi CBOOO-
Ibl. Ho 31010 coBepIeHHO Hemb3s CKa3aTh, ECJIM IOCTPOUTD JaH-
Hylo Kapty B cucreMe Kocha. KBepenr-Mepkypuii B 3Toi1 Kap-
Te HaxoauTcsi OyKBaibHO Ha mopore XI nqoma — mecta cBOOO-
abl. Ho mockonbky Mepkypuil, oH ke u ynpasutenb XII noma,
TO KBEPEHT 37€Ch JOINOIHUTENBHO npeacTasieH Jlynou. Jlyna
B XII nome — HenpuATHBIN nepuoz A1 kBepeHta. Ho JIyHa-kBe-
peHt B 17°11» biusHenos yxe mpornuia nMuk acriekra ¢ Mep-
KypueM-orpannuurenem u3 14°13» OsnHa. Bee Bupl orpannye-
HHST CBOOOJIBI, KOTOPbIE MOTJIM MTPOU30MTH C KBEPEHTOM — YK€
MpoU30ILTH, Oosbie ux He OyneT. Mepkypuit uaet B XI qom —
K cBoOOI€, a JIyHa nBukercs: K ASC — Bo3BpailieHe IOMOu. S1B-
HBII acnieKT oOpeteHus cBoOObL. B cricteme ke Regiomontanus,
Mepkypuii-kBepeHT yxogut oT Benepsl, ynpasurens XII noma,



OrpaHWYCHU, ¥ HUKaK HE XO4YeT B Onmkamiinee BpeMs ¢ Hel
«BCTPEYAThCS» — 3JIOKJIIOYCHHUS B MIPOIILJIOM, a BIIepeIu CBOOO-
na. Benp kycrinn XII qjoma HaXoguTCA yKe B IPYrOM 3HAKeE.

Camyro Heaenyro, MUMEHHYIO BCKO20 30pPaAB020 CMbICAd, NO-
NbIMKY pazoopamvCsi ¢ CUCEMAMU OOMO8, NPEONPUHSIAU 8 HA-
uane XXI eéexa snmysuacmol-nces0oacmponozu: 8bl08UHY8 cma-
MUCIMUYECKU «ODOCHOBAHHYIO» UOeI0. 05l NPABUNLHO20 OMEe-
ma sKkobwvl HyxcHo Kapmy paccmompems 6 kak modHcHo 601b-
wem uucae cucmem O0OMO8; Npu 3MOM GblHECMU 3AKAIOUEHUe
no 3a0aHHOMY 8ONPOCY, 8 COOMBEMCMEUU C NOAOHCEHUEM OOMO8
Kaxcool u3z cucmem. A 3amem cmamucmu4ecku oopaoomams
omeemvl. AHTHHAYYHOCTh TaKOr0 MOJAX0/a 3aKJKYaeTCsl
B TOM, YTO caMa acTPOJIOTUSA — 3TO HAYKa He 0 CJIy4alHO-
CTSX, & 0 3aKOHOMEPHOCTSIX. A MO3TOMY, HY)KHO HE CTaTu-
CTUYECKH 00pabaThiBaTh CIydyaiHbIE TOKA3aTesN, a UCKATh MO-
JieJTb, CIIOCOOHYIO aJIeKBaTHO OMKCcaTh MEXaHU3M ITpoliecca [co-
crosinue MHGOPMAIMOHHBIX Mojieit]. To ecTb Hy:KHO yCTaHO-
BHUTb €/INHCTBEHHYI0 CHCTEMY /IOMOB, HA OCHOBE KOTOPOIi,
MOKHO ObLIO ObI BO BCe€X CJydyasix jeJaTh NpPaBHJIbHbIE
NMPOTHO3bI, KOTOPAs aJIeKBATHO MOTJIa ObI OMHCHIBATH BCE
npeacrosimue coObiTUA. CrpaBeyIMBOCTA pajyd HaJO CKa-
3aTh, YTO TICEBAOACTPOJIOTH 3TO OBICTPO TOHSIIM, HO, TIPABIA,
0 MIPUUYMHE SKOHOMUYECKUX COOOPaKeHUIA: YTOOBI TPOCUUTATH
COOBITHSI BO BCEX CHCTEMaXx JIOMOB, TIOTpeOyeTcsl BO CTOJIBKO Xke
pa3 Goibllle BpeMEeHH, YeM TP HUCTOIb30BaHUHU TOJIBKO OTHOM
€IMHCTBEHHOU CUCTEMBI. A BpeMs 3TO JIEHbIH.



Axkanemuueckasi Hayka OINHUCHIBAET (popMysiaMu U BbIpaKa-
€T MOCTyJIaTaMH 3aKOHbI [Ipupoasl, MEXaHU3MBI €€ NEUCTBHS.
K acTponoruu Tak:xe NpuMeHUMbI JaHHbIe TTPUHIIUIIBL (PYHKIIM-
OHaJIbHOCTU. B acTpoJsornu cymecrByeT Takas CTPYKTYpa,
KaK 30/1MaK, pa3/ieJiéHHasA cTporo Ha 12 yacreil, HaAX04s1-
IUXCS B CTPOro ONpeieJIEHHOM COYEeTaHHHU JPYT € JAPY-
roM. 3HaKOB 30/JHaKa Bcerja ObL10 ecTh 1 Oyaer 12, u HE-
korga He 11 uam 13. U 310 eaunblii HAO0P, 1 HUKAKHUX
JPYrux 304UaK0B HeT! AcTpoJiorust ucnoab3dyet CouHue,
JIyny u 8 nuianer. B actposiorun ydutThbIBarOTCs yriioBble
paccTosIHUA B BI/1e MaTeMaTHYeCKH TApMOHUYHOTO jieJie-
HHA Kpyra — acnekra (acnekrsl). B acrpogoruu Bcé 4€Tko,
Bce JorunuHo! CiexoBareiibHO, H CHCTEMA JOMOB J10J2KHA
obiTh oqHa 1 EIMHCTBEHHAA.

Ho yem nHTEpecHbI MCeBA0ACTPOJIOTY — TaK 9TO CBOMM Kpea-
TUBHBIM MBILUIEHUEM. Pa3Be Tpe3BOMBICIIAIIEMY YEJIOBEKY MO-
KET MPUITU Uesl IeIUTh JIIOAEW MO TUIaM acTPOJIOTMYECKUX
JoMoB?! A Beab, peaibHO, MHOIME POCCUUCKHUE TCEBI0ACTPO-
JIOTU YBEPEHbI, UTO CYIIECTBYIOT «KOXHUAHIIbI», «ILJIAlUyHUAH-
IBI», «PETUOMOHTAHIIBI», «[TOPPUPUHATIBI», U T. 1. TO €CTh, 10 X
MHEHUIO, CHCTeMa JIOMOB JIOJKHA BBIOMPATHCS TOJ, KOHKPET-
HOTO WHJIMBUIyyMa, C YYETOM ero oOpas3a JKU3HH, JyXOBHOTO
pocta u Tomy mnofgoOHoro. Ha camom ke jaene 3To Xoporas
BO3MOKHOCTb OIpPaBlaTh CBOIO MPOGeCCHOHAIBHYIO HECOCTOS-
TEJIbHOCTh: B OIMIMOKaX «BMHOBATa» HE Ta CUCTEMA JJOMOB, Ha-
70 morpodoBarhk Apyryio. Ho BOT Kak MOXHO yrajgath TMOAXO-



JSIIYI0 1)1l TAHHOTO KBEpeHTa CHCTeMY IOMOB? «YTaJallkKu» —
9TO HEe METOJI pabOThI HACTOSIIIIETO ACTPOJIOTa. ACTPOJIOTHS — 3TO
HE TaJIaHus, 9TO HayKa, paboTamolias Ha MPUHIMIIAX W 3aKOHO-
MepHoCTsX! 3aa4n acTpoJIOru — CocoOCTBOBATh AYXOBHOMY
pOCTy, IOMOTaTh OOPECTU TAPMOHUIO, TIOUCKY CUACThS, a HE Jie-
JIVTH JIIOAIEW Ha TeX WK He TeX, TAKUX — He TAKUX.

OJ1HaKO eCTh U TaKWe MPAKTUKYIOIIUE aCTPOJIOrd, KTO BOOO-
Il PelvI He «3aMOpaurBaThCs» € MPOOJIeMOM BhIOOpa CHCTe-
MBI 1OMOB. W BBIOpaTh cUCTeMy MO PUHIIMITY, THOO0 e€ OypHO-
r'0 MCTOPUYECKOTO MPOILIOro, OO MPOCTO UTO €€ WCIIONb30-
BaJIM «CTapIllie TOBapHUINW». HarnmsaaqHast IeMOHCTpaIus 3aKkoHa
Kapwmsl B feiicTBun: Oe31yMHOE PUMEHEHUE Yy KUX TEOPUH ra-
PAHTHPOBAHO MPUBOIUT TOJIBKO K CHCTEMATUIECKUM OIITUOKAM.
Ha camom pene, cpelHEBEeKOBBIN acTposyior paboTai ¢ orpese-
JIEHHOW CHCTEMOW JJOMOB BOBCE He IO MpUYMHE €€ Oe3yrped-
Hoctu. He motomy, 4To MyTéM SMNUPUUYECKUX HAOMIONEHUN OH
CMOT JIOKa3aTh e€ BBICOKYI0 3(ppeKTUBHOCTD. [le10 ObIIIO B TOM,
9TO TAOIMIBl KYCIHUIOB JOMOB MMEHHO JaHHOW CHUCTEMBI OH
cMor pa3fao0kITh!. U mosToMy, ake eciiv caM acTpoJior MpU3Ha-
BaJl HECOCTOSITEIbHOCTh «CBOCH» CHCTEMBI JIOMOB, TO €My HHM-
Yero He OCTaBaJIOCh, KAK MUPHUTLCS C HEM30EKHBIMH OIUOKA-
MU, C TeM, YTO HEKOTOPbIE U3 €ro MpeacKa3aHuil OyayT pacxo-

'B CpeJ/lHUe BeKa BbIUNCIIUTEIIbHAS TEXHHUKA eIlE He Oblia N300peTeHa: Bce MaTeMa-
THYECKHe PACUETHI, B TOM YHCIIE CIOKHBIE pelleHus AuddepeHINaNTbHbIX U TPUTOHO-
METPUYECKUX YPABHEHUM JJIS1 HYXK[ aCTPOHOMHHU U aCTPOJIOTUU BBIIOJHSLIACH BPYyY-
Hy10. 13-32 TpyHOEMKOCTH Pacy€ToB He KaXkIbIil MaTeMaTHK OBbUI TOTOB BBITOIHATD
PAcYETHI IO CO3AHUIO TAOHIT ACTPOTOTUUECKUX TOMOB.



JMTHCS C peaibHbIMU coObTusIMU. U crierio, 6e3 pa3mymui, clie-
Jysl TIO MYTH CPEAHEBEKOBBIX IMPEAIIECTBEHHUKOB, COBPEMEH-
HBIIA aCTPOJIOT, TAKXkKe 3aBeOMO OOpeKaeT cedst Ha TO, UTO YacTh
€ro MPOrHo30B OyJeT OIMOO0YHA.

B cepenqure XV B. Hemen HMorann ['yreHOepr wu300pén
NIEYaTHbIM CTAaHOK — B ACTPOJIOTMYECKOW JIMTEparype, OOHHU-
MU U3 TiepBbiX, B 1490 romy, ObUIM W3AaHBI TAOJIMIIBI JJOMOB
Regiomontanus. VckmounTtenbHo O1arogapsi ToMy 0O0CTOSITENb-
cTBY, 4to Tabmuipl Regiomontanus oka3aauch pacTUpaKUpPO-
BaHHBIMH, W, CJIE/IOBATENIbHO, O0Jee JOCTYMHBIMU — WX CTaJH
IPUMEHATh MHOrHMe eBponerickue acrponoru XV — XVII BB.,
B TOM 4YHUCIIe U JiereHJapHbid Yusbam Jivum. [onynsipHocTs cu-
crembl Regiomontanus Obi1a 00ycIOB/IEHa €€ TOCTYITHOCTBIO.
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Js1 Toro, 4ToObl «pazo0paThCsi» ¢ CUCTEMaMH JJIOMOB, s pe-
IIWJI IOMTHA HEMHOTO J1aJIblIIE MOUX KOJIJIET — MOCMOTPETh XpPO-
HOJIOTMIO BO3HUKHOBEHMSI, PACIPOCTPAHEHUs] U TIOMYJISIPHOCTH
PA3IMYHBIX CUCTEM JIOMOB ACTPOJIOTMYECKOM KOHLENIMA. 5 cTas
oOparaTb BHUMaHUeE, I7le U KOTra BO3HUKIIA Ta UM MHAsI CUCTe-
Ma, KEM U Kak MpUMEHsJIach, Kakas NOSBWIACh PAHBIIIE, a KaKas
no3:xe. Ctasl aHaIM3UPOBaTh, YTO MOIJIO MMOCTYKUTh TPUUUHON
JU1S1 BOBHUKHOBEHUSI HIMEHHO 3TOM CUCTEMBI.

U Bort, uto uHtepecHo. Konas BriyOb BEKOB, 51 OOHAPYKHIT
NepBYI0 CHCTEMY aCTpPOJIOTMYECKUX JOMOB! DTa Oblla paBHO-
yroJibHasi cucreMa JOMOB: KycinioM I noma B He€ saBisica ASC,
kycriugoM X-ro HazHadajicss MC, VII-ro — DES, 1IV-ro - IC,



KYCIIU/Ibl TPOMEXKYTOUHBIX JJOMOB IOJTyYaIUCh B pe3yJibTaTe Ae-
JICHU S SKJIMIITUYECKOM MEPBI YIJIa, 3aKJTIOYEHHOTO MEKAY YIJI0-
BbIMM TOUKaMu Ha TPU paBHbie yactu. Camoe paHHee e€ nprume-
HeHue (onucanue) otHocutcs K 300 r. H. 3. E€ BHEC B acTporio-
TMUYECKYIO MPAKTUKY PUMCKHUI acTposior (PUHUKUHACKOTO IIPOMC-
xoxaenus, [lopdpupmii?, moaToMmy B HacTosiee Bpemsi oHa 0o-
Jiee U3BeCTHA, Kak Porphyrius. Ho obparute BHUMaHue: MOsieb
neneHus: HeOecHou cdepbl Mo MPUHITUITY, HATTOMUHAIOIIEMY CO-
BPEMEHHbBIE €BPOIENUCKHE CUCTEMBI IOMOB, BIIEPBbIE JATUPYETCS
300 romom H.3.! YV Gonee paHHUX aBTOPOB HU OHA, HA KaKasi-JiH-
00 Apyras cucTtemMa JOMOB He yroMuHaeTcsi! 1o camoe repBoe
OMNHUCAHHUE O CUCTEME JIOMOB.

MeHst HacTOPOKHUJI TOT (PaKT, UYTO HATAJIbHAS ACTPOJIOTUS BO3-
HUKJIa BMECTE C OTKPBITUEM 30/IUAKA, U IPUMEPHO B ITY Ke II0-
Xy TMOSIBUJIACH U XOpapHasi aCTPOJIOTHS, a TaKXke Hayana ObICTPO
HaOWpaTh MOMYJISPHOCTD JIEKTUBHAS acTpoJiorus. B repBhix Be-
Kax 70 H.3. BooOIIe HaOsoaaeTcs: OyM, paciiBeT aCTPOJIOTHH, OfI-
HAKO JI0 TIOSIBJIEHU S TIEPBOIl CUCTEMBI IOMOB, (pyHAaMEHTa Bcei
actpoJsiorud, ocraBayioch emieé 6e3 mangoro 700 net. Ilomyuaer-
Csl, UTO HECKOJIbKO CTOJIETUH pacliBeTa CBOEW HayKH, acTpOJIO-
'Y, B MHIMBU/IyATbHBIX TIPEACKA3aHUsIX BOOOIIIE 0OXOIMINUCH O3
cuctembl JomMoB?! Ho Gonee Toro, mosiBjieHHe TaKOTO WUHCTPY-

2 Maubkyc [opdupwmii (15.10.234 — 12.04.304), acrposnor. Pomuiicst B ropone Tup
(coBpemenHasi Tepputopusi Cupun). Yuenuk [InoTuHa. ABTOp acTpoOIOrMYEcKOro
Tpyna: «Beenenue», cocrosiero u3 55 mas. Bo «BeeseHun» BriepBble B UCTOPUM
acTpoJoruy ObLTa OMMCaHa MOJENb JeleHrst HeOeCHO! cepbl, HATOMHUHAIOIIAS CO-
BPEMEHHYIO CUCTEMY JJOMOB.



MEeHTa, KaK CHUCTeMa JIOMOB, TIOYeMY-TO BOOOIIEe He TIPOU3BEIIO
«PEBOJIOIMM» B aCTPOJIOTHHU, KaK JIOTUYHO OBbLIO Obl OXKHAATH
B TAKOM CJIy4ae.

CornacHo onucanusaM acrposioros IV — V B. H.3., cucrema j1o-
MOB MMeJIa B ACTPOJIOTUYECKON padoTe. .. BCIIOMOTATEIbHOE 3HA-
yenne! Cam [lopdupnii mpenmoxun aeineHre HeOSCHbIX KBal-
pPaHTOB® Ha TpU paBHbIE YaCTH, JUISI TOTO, YTOOBI OMpPEACTATH
CHJy, MOILIb TIPOSIBJIEHUS TUIAHETHl B acTposiornyeckoit Kapre!
[Tnanera, HaxoAsIIAsICS B IEPBOM YaCTH JIIOOOTO U3 KBA/IPAHTOB,
CUMTANIACh MPHOIIKAIOMIEHCS K yIilaM, e€ TIO3UIIHS Ha3bIBAIACh
YIJIOBOM U OTpaxkajia CHJIbHOE MojiokeHue IaHeTsl. [lnanera,
TIOMABIIas B CPEJIHIO YacTh KBAAPaHTA, OKA3bIBAJIACh CPEJHEN
nio cusie. [1manera e B mociejHel 4acTu ObLTa OTXOMSIIEH OT yT-
JIOB, €€ TIOJIOKEHNEe aCTPOJIOrH Haxomwin cinadbbiM. VIMeHHO Tak
B IV — V B H.3. B Pumckoii umnepuu actposioru padoTaim ¢ CH-
CTEMOI JOMOB.

3areM MOE BHUMaHMe MPUBJEK MEPHOJT apaOCKOTO Bila IbIue-
cra*. Ecim mpoaHanmm3upoBaTh HEMHOTHE W3 COXPAHUBIIUXCS

3 KBangpaHThl — 06nacti HeGecHOM chepbl Mexk Iy TOPH30HTOM U MepuauaHoM. Bee-
ro ux yetsipe. OIMH U3 HUX, HA3bIBAEMBII I0T0-BOCTOUYHBIM SIBJISIETCS 00J1acThIo HeOa
BbIIIIE TOPU30HTA U JieBee (BOCTOYHEE) MOTy/IeHHOM JIMHUM (MEepU/IMaHa), OH BKJIIOYa-
eT B ceOs oonacth sxmnTuky Mexay ASC u MC. Cnemytoniuii, 10ro-3amnaHeli mpe/-
CTaBJsieT 00J1acTh Heba BBIIlIe TOPU3OHTA U 3alaHee MOMyIeHHOH TuHUU. OH BKJTIO-
qaeT oonacth kaunTrk Mexay MC u DES. AHaOruuHO, ceBepo-3anajHbli KBa-
PaHT: HIKe TOPU3OHTA U 3araiHee MepUAMaHa U CeBEpPO-BOCTOUYHBIH, HIKE TOPU30HTA
Y BOCTOUHEe MepHUIaHa.

4 Ilocne naacHu:A Pumckoit HUMIIEpUH, EBpona Ha HECKOJIbKO BEKOB IOI'Py3UJIaCb
BO TbMY CPEIHEBEKOBbS. ACTpO.TIOFI/IH, KaK 1 Jpyrue HaykKu, IIpyuiuia B yIaJaok. Muc-



TPY/IOB AHTHYHBIX aCTPOJIOTOB, U CPABHUTH UX C pabOTaMU acT-
POJIOTOB 3MOXU BO3pOXKIEHUS] — TO MBI MOJYYHM. .. «JIBE acT-
pOJIOrMM», TOYHEE JIBA COBEPIIEHHO pa3IMYHbIX Oa3uca, Moaxo-
na K actposoruu! Actponorusi AHTUYHOCTH CTPOMIJIACh HA OfI-
HUX MPUHIMIIAX ¥ MTOJX0/1aX, a mocje apados, B EBporty BepHy-
JIaCh yKe «HEe Ta» acTpoJiorus. YTo mpom30IIUIo ¢ acTPOJIOTUeH
BO BpeMsl «apaOcKoro» nepuoaa?

[Mocne magenuss Puma, apaObl OXOTHO B3SUIMCh 32 U3y4YeHHE
HOBbIX 3HaHui. Ho ¢ yero onu Hauamu? OHM HaYaIu C niepe-
BOJIa BCEX HAYUYHBIX, B TOM YHCJIe W ACTPOJIOTHYECKUX, TPYIOB
Ha apa6ckmii s3bIk ! 1 uto mpousonuio? [{o aToro BpemeHu y apa-
00B He ObUIO COOCTBEHHOHM acTpOJIOTMYECKOW Oa3bl: apadcKue
VHTEJJIEKTYAJTbl, BBIMOTHSIONIME IEPEBO/IbI, TIPU 3TOM HE ObUIH

CHsI COXPaHUTDb aCTPOJIOTMUECKUE 3HAHUS IPEKOB U ETUNTSH Bbinayia apadam. [TombiT-
Ky COXPaHHUTb HAyKy O 3BE€3/1aX apaObl HAYaJIM C TOTO, YTO CTAIU [IEPEBOAUTH APEBHUEC
TEKCTBI Ha apaOckuit s3bIK. Ho coOCTBEHHOM Hay4YHOM 6a3bl y apaboB 10 9TOr0 BpeMe-
HU He OBUIO, ¥ IEPEBOJYMKH 3a4acTyI0 He TIOHMMAIN HayYHBI CMBICI TIEPEBOAUMO-
ro. B X B. H.3. apa6ckuii actponor Ans-Kabucn HaTKHYJICS Ha CHCTEMY acTpOJIOTHIe-
ckux gomoB [Topdupus, 1 Ha OCHOBE BHECEHUS B HUX KOPPEKTHB, CO31aJl TO, UTO Ha-
3BaJl CUCTEMOU JJOMOB, TMOJNYYHMBINEH B MocieAcTBre ero ums, Al-Cabitus (Asbkabu-
Tyc). C 9TOro BpeMeHM B acTpOJIOrMM HAuMHaeTcs spa goModukanuu. .. Ho cucrema
noMoB Al-Cabitus He0Iro ocraéres eqMHCTBEHHON cuctemMon noMoB. B Hauaie X111
B. TOSABJIsIETCST HOBasl cucTeMa IoMoB, Campanus, KOTOPYIO BBET B OOUXOJI, UTATbSTH-
ckmii acrponor Ixxoanau Kammnano na HoBapa. Bo3moxHo, Al-Cabitus Obia yem-
TO HETOYHA, He yCTpauBaja acTposoroB? Beipaomuiicss HeMelIKM MaTeMaTuK U acT-
poJior cpenHeBekoBbst, Morann Miomtep B 1471 rony, pyKOBOACTBYsICh pa3paboTKa-
MU ABpaama MOH D3pbl, TPOU3BEN PACUEThl HOBOUM CUCTEMBI ACTPOJIOTMUYECKHX JIOMOB,
W3BECTHOM cerofHs, Kak Regiomontanus. A 3atem 6put, u Moxannec MopwuH, u [Tna-
g ge Turyce, u Banstep Kox (¢ ®@punpuxom Lannunarepom u Xaiinom HInexrom),
u IsBug Koyn, u MHOTHe JipyrHe. . .



3HATOKAMHU aCTPOJIOTMU U ACTPOHOMUM — OHU HEN30€XHO JIOIYC-
KaJIi OIMMMOKK B TIEPEBOIMMBIX UMM TEKCTaxX, B CHIIy TOTO, YTO
MPOCTO HE BJIAJeU MOHATUSAMM, a MOPOM U BOBCE HE MOHMMA-
i cyty HanucanHoro! ITostomy AHTHYHAst acTposiorusi Oblia
niepeBefieHa apabaMu C MCKaXEHUSIMH, 2 B HEKOTOPBIX MECTax
U ¢ cepbe3HbIMU ommOKkamu! B XX Beke aMeprukaHCKOMY HCCie-
nosatenio P. XsHay u ero ciofBMKHUKAM yAaJloch JOKa3aTh Ha-
Jryue omuOOK B apaOCKUX MepeBoaax.

ApabckomMy MUPOBO33PEHUIO ObUTH TIOIHOCTBIO YYXKIbI B3IJISI-
JIbl aHTUYHBIX YUYEHBIX, U UX TpeacTaBieHus o Kocmoce. duo-
copust apaOCKOM MBICITU CTPOUJIACh HA MaTeMaTHKE; B apaOCKOM
MUpe MPUBETCTBOBAJICS TEXHUUECKUI MOAXOJ K Jety. Apabckue
YYEHBIE MBICJIWIA KOJUYECTBEHHBIMU (YHMCIICHHBIMM) BEIMYHU-
HAMH, OHU MBICIUIM MateMatuueckud. HauaB uzyuarsb acTposo-
T'MYEeCKHe 3HaHUS, OHU OTOPOCHIIM 930TEPUUYECKYI0 OCHOBY acCT-
pOJIOTHH, KOTOpasi OKa3alach UM UYXAa U HEMOHSATHA. Apalbl
Ha KOPHIO 3apyOmiv BCiO (pUI0COMCKYIO CTPYKTYPY aCTPOJIOTHH,
TOTBITABIIIKACH TTPEBPATUTh €€ B UUCTO MEXAHUYECKYIO TUCIIH-
wMHy. Bcio 3Moxy cBoero «MUpoOBOro Hay4HOro MEPBEHCTBA»,
apabbl CTPEeMUJIUCh MaTeMaTU3MpoBaTh acTposoruio. Ho mpu
9TOM MOJHOCTBIO Pa3pyILIMJIHN €€ 930TEPUUYECKYI0 KOHLIEILHIO, €€
KAYEeCTBEHHYIO CTPYKTYPY.

C notepeut 330TEpUYECKON KOHIICTIIIMY B aCTPOJIOTHH, TOTe-
PAUIUCh €€ OCHOBHBIE TOCTYNAThl, TAKUE, KAK €HUATbHOCTh —
B IIpocTare, Hampumep. MareMaTHuecKd OpPUEHTUPOBAHHBIN
BEKTOP HAYYHOU MBIC/IA TOU 3MOXU, 110 CYTH, ABWJICSA IPUUNHON



MHOTro00Opa3ust CUCTEM aCTPOJIOTMIECKUX JOMOB®.

Mexy TeM rpedeckue acTpOoJIOrH MOCTOSIHHO YIOTPEOISIoT
HEKOe TIOHATHE «TOMOoCa» — «MecTa». Tak HeKOTOpYI0 00/lacTh,
CBSI3aHHYIO C BOCXOJSIIMM MECTOM, ACLIEHJAEHTOM, OHU Ha3bl-
BAIOT «T'OPOCKONOM» U MPUJAIOT €1l MEPBOCTENEHHOE 3HAYEHMUE.
OGnacTh, pacroNoKEHHYI0 B TAPMOHMYHOM COYETaHWU C HEW,
nog yiom B 120°(1/3 oT rpagycHOM Mepbl Kpyra) — OHU Ha-
3bIBAJI MECTOM JIIOOBU M ylaud. A TPOTHUBOMOJIOKHYIO €l 00-
Jacth, Ha 60° JieBee «ropoCKONa» — Ha3bIBAJIU JIyUIIMM MECTOM
U «JIOMOM JJOOpOro reHust». To ecTh IpeBHErpeuecKue acTpoIio-
' IPUMEHSUIN IoMa ropockonal

[TbITasich MCpaBUTh JaHHBIA TIPoOe, apaObl 3aHSUIUCDH JIO-
OUMBIM [IeJIOM, & UMEHHO TPUTOHOMETPUYECKMMU H3bICKAMU
B c(peprUYECKOM aCTPOHOMHHU. B pe3ynbrare nx U3bICKOB MOSIBU-
Jlach MaTtemMatuyecKkasi MoJesb JeleHusi HeOecHoi cdepsl, Ha-
3HaUYEHHEM KOTOPOH ObUIO — CTaTh ACTPOHOMUYECKUM JIETEPMHU-
HAHTOM, IJIsl TEX CAMbIX «PEUECKUX MECT», KOTOPBIE «Yy I'PEKOB
HETIOHATHO IIe HAXOJWINCH».

Ho ux uaes nomodukaimy Xopoio padoTtajia Ha UX HIAPO-
Tax, BOJIM3U TPONMKa. A BOT Jajbllie HA CeBep C HeW HaYMHAIU
oIpeieIeHHbIe TPYIHOCTH. [J1aBHas M3 TaKuX MpoOsieM — pas3-
Mep (TPOTSKEHHOCTD) ACTPOJIOTMYECKOro A0MA. YKe Ha IMPOTe
B 55°(mmmpora HoBocuOupcka mna MocKBbl) HEpEIKO BO3HUKA-

> Bce crCTeMbl IOMOB B 3alIajHO ACTPOJIOTHH MOCTPOSHBI 110 TIPUHLIAIY Je/ICHUs
HeOecHOM cepbl MIOCKOCTAMHE, MPOXOISIIMME Yepe3 TonoueHTp. U paznoobpaszuu
CTOUTCS UCKJIIOUUTENIBHO PA3HbIX IPUEMOB PACIIONIOKEHUS STUX IJIOCKOCTE OTHOCH-
TEJIBHO JIPYT Apyra.



I0T CUTYAIIUH, KOT1a HEKOTOPbIE J0MA MOTy4al0TCs YpE3BbIYAHO
MaJIbIMH, BCETO IO HECKOJIbKY I'PayCcOB, 3aTO MPH 3TOM Jpyrue
OKa3bIBAIOTCSI HACTOJIBKO MPOTSIKEHHBIMU, YTO MOTYT BKJIIOYATh
B ce0s1 cpa3y MO HECKOJIbKY 30/IMaKaIbHbIX 3HAKOB (pHC. 2a).
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Puc. 2a. Bua cerku gomoB (B cucreme Regiomontanus)
Ha murpote MockBbl. OJHM IoMa OY€Hb MaJibl, COAEpKaT BCe-
ro o 10°-11° skaunTuKy, gpyrue, HA0OOPOT, BKJIIOYAIOT 1IE/Ibie



3HAaKMU.

Hanvume BKIIOUEHHBIX 3HAKOB 3aMETHO YCJOXHSET MHTEp-
nperaiuio Kaprel. B uctopuueckux JOKyMeHTax, B aCTPOJIOTH-
YECKUX MEPBOMCTOUHUKAX, HE COAEPKUTCS HUKAKUX CBEIECHUM
O TOM, KaK OTHOCHUTCS K BKJIIOUYEHHBIM 3HAKaM M TIJIAHETaM, MX
ynpaButensMm. C npoaBukeHUEM acTPOJIOTUYECKON MPaKTUKU
Ha CEeBep, aCTPOJIOTH CPEIHEBEKOBbS MOAXOAWIN K ITOMY IIe-
KOTJIMBOMY MOMEHTY Ka/Iblid Ha CBOU cTpax U puck. OHU pac-
CMaTpPUBAIM YIPABUTENIEN BKIIOUEHHBIX B JIOM 3HAKOB HApaB-
HE C ynpaBUTeJIeM KyCnuaa JaHHOTO IOMa — U3-3a Yero Hepes-
Ko nostyyanu u3 Kaprel nporuBopeunBbie cBeAeHbs. IIockombKy
OJIHA U3 ITHUX TUIAHET MOIJIa ObITh PACIIONIOKEeHa OAronpusTHO
JUI KBEPEHTA, a BTOpas — HeT. JIpyrue acTposioru, 4€TKO Clenys
TpaJAuLIUsIM, OTOpachiBaJIM BCEX COyNpaBUTeiei Jjoma (T1aHeT—
yIpaBUTEsIe BKJIIOUEHHBIX B JOM 3HAKOB) — HO BMECTE C 3TUM
TepsUIM BaKHBIE JETalv MpOrHo3a. Bompoc 00 vcnonb3oBaHUA
yIpaBuTesiel BKJIIOUYEHHbBIX 3HAKOB, SIBJISIETCSI CIIOPHBIM Y aCTPO-
JIOTOB IO CE! JIEHb. ..

Ho ropazno xyxe o0cTosT Aena B ceBepHbIX paiioHax. CeBep-
Hee 60°(a 3To mmpora KpynHoro Meranonuca, Cankt-IlerepOyp-
ra), OOBIJICHHBIMU CTAHOBATCSI KapThl, B KOTOPBIX OIHU acCTpO-
JIOTMYECKHUE JOMA UMEIOT MPOTSIRKEHHOCTh BCEro mo 8°-9°, 3ato
Jpyrue colepkar BKJIIOUEHHbIE 3HaKW (a MHOTAA Jaxe Mo 2—
3 BKJIIOYEHHBIX 3HaKa). A CeBEpHEE MOJISIPHOIO Kpyra MOHATHE
AclieHieHTa MPOCTO TePSIET CMBICI: HEKOTOPbIE YYacTH KJIUII-



THKH BOOOIIIE HE IEPECEKAIOTCS C TOPU30OHTOM !
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Puc. 2b. Acrponoruveckas Kapra: kycnuast V u XI 1omos
B Hell NIONAJaloT B MOC/IEIHUE I'PAIyChl 3HAKOB.

BTopoii 3HaUMMOI IpoOIeMoit — SIBJIsIeTCs TIONaJaHne KYCITU-
Jla 1oMa B caMblil koHell 3Haka! Ha (puc. 2b) npeacrasiena Kap-
Ta, ¢ Kycriuaom V noma B 29°06» Kosepora, a XI goma B 29°06»



Paka. Bmecte ¢ tem, B XI nome nmanHou KapTel pacronoxuioch
CKOILIeHMe IuIaHeT, BKJtoyass ConHile — B 3Hake JIbBa. Kak uH-
tepnperuposath XI 1om ganHou Kaprel? ®opmainbHo, ero ynpa-
Butenb — Jlyna. Jlyna — B Kozepore, B U3rHaHUM, OHA OYEHb
cnabas. Ho ¢akrtruecku, ocHoBHast obonacth XI joma j1aHHOM
Kaptbl — npuxonutcst Ha 3Hak JIbBa, B KOTOPOM MHOIO IUIa-
HeT, a ynpasuteb JIbBa, CojlHIle, pacroiokeHO B COOCTBEHHOM
3HaKe, B O4eHb cubHOM mno3uniud. [Ipuuém CosHile HaXOAuT-
cs1 B okpykeHuu Benepsl u IOnuTepa u uMeeT TeCHbI KOHTAKT
C HIMU — 3TO OUYeHb OJIaronpusTHOE pacrnoyioxeHre. OnvicaHue
curyaru 1o XI oMy B pacuére, 4to ero ynpasuresb Jlyna Oy-
JIET TUaMeTPaibHO MPOTUBOMNOJIOKHBIM TOMY, €CJIM B KaueCcTBe
ynpasurens B3ATb ConHLe. . .

HonycTimo i cuuTarh B JaHHOM ciydyae ConHIe yIpaBu-
tesieM XI goma? YTo BakHee M 3HAYMMEE: 3HAK Ha KYCIHJE
(He3aBUCUMO OT Tpajyca), WK ke 3HaK, B KOTOPOM HaXOJUTCs
HauOosbInas yacte goma? Cus npodiaeMa HeMHUHyeMa /sl acT-
POJIOrOB BCEX MIMPOT: B KAX/JIOM 3HAKE €CTh MOCIECOHUE IPaLy-
Chl, M1 HE3aBUCUMO OT CUCTEMbI JOMOB M IIUPOTH MecTa, ASC,
MC, u Bce ocTajibHbIe KyCITUIbI, IEPEMEINIASCH 110 3HAKaM 30/11-
aka, NepUoANYECKU MPOXOIAT U UX MocieAHre rpaaycel. Huky-
Ja oT 3Toro He aerbest. Ho kak ¢ atum ObiTh? Kak u ciiemoBajio
OKUAATh, CPEIU aCTPOJIOTOB JI0 CUX IMOP HET €IMHOTO MHEHHUS
Y TI0 3TOMY BOMpPOCY Toxke!
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Puc. 2c. Acrponornyeckast Kapra ¢ xapakTepHbIM HOJIOXKEHU-
em ynpasuresnss ASC Ha npumepe Mapca.

Kak B cirydae? mpencTaBlI€eHHOM Ha pUC. 2C. OXapaKTEpU30-
BaTh nonoxkenue Mapca? M3 KapTtsl BUAHO, 4TO C OHOM CTO-
poHBI Mapc CHIIEH: OH HaXOAUTCS B CBOEM COOCTBEHHOM 3Ha-
ke — B CKOpPITMOHE [KaK TOBOPAT aCTPOJIOTH: «OyKBAJIBHO y Ce-
0s1 moma»],  on ympasutens ASC. Mapc oOpa3yeT CeKCTHIIb



K CosHuty: oH ucnbiTbiBaeT nopaepxky Comxua. Mape Becbma
CHWJIEH U OUeHb OaronpusTHO pacriosiokeH. Ho Mapc Haxoqurtcst
B KpaiiHe HecyacTiMBoM XII jome — B JoMe noTepb 1 orpaHuye-
HUIA, TAe OH cnad u 6ecriomorrieH. YTto Hec€T Takoi Mapc: cuiy
Y SHEPIUIo, TMOO CTPAIaHKs U OTPAHUYEHUS?

Jllobass ruia”eTra, BOMAA B CBOM COOCTBEHHBLIM 3HAK, IIE,
1O Ujiee, el JIOJKHO OBITh JTydIlle BCero, B IepHol, KOr/la OHa Ha-
YMHAET UTrpaTh camylo IJIaBHYI0 poiib B Kapre, craHoBUTCA yripa-
ButenieM ASC, oHa ogHoBpeMeHHO nonajaaet B XII qom. 3xech
IPOCMAaTPUBAETCS TIPOTUBOPEUNE: TUIaHeTa B COOCTBEHHOM 3Ha-
Ke («y ceOs JoMa») 03HAYaeT, U4TO «BCE Oy/IeT XOpOI0», HO T0-
noxenue ynpasurens ASC B XII foma o3HavaeT, 9to «Bce€ Oyaer
w10x0». COBpeMeHHbIE aCTPOJIOTY CTapaloTCsl BOOOIIIE He 3aTpa-
T'MBaTh 3TOT CKOJIb3KUMA MOMEHT. ..



Puc. 2d. C yem cBs3aTh I1aHETYy-KBE3UT: co 3HakoM ASC wiun
¢ XII romom?

A BOT emg Ooee MHTEPECHBIM Cydail. ACTpOJOrHyYecKast
Kapra, npencrasnenHas Ha puc. 2d sasiserca Kaproit xopap-
HOTO BOIPOCa O HAAEKHOCTH W TMPEedaHHOCTH Apyra. [lpyxoOa
sBrsiercss npuHuunom X1 noma. CrieioBaTesibHO, MIIAHETON BO-
npoca, n1pyroM, B qanHou Kapre Oyner ynpasurens XI moma —



Mapc. Kak pacnonoxen Mapc? OH B 3Hake Crpenblia. B atom
3Hake Mapc «4utut» (mo-apyxecku yioour) FOmurep. A IOnu-
Tep 31ech — caM KBepeHT. Mapc npeaan IOnutepy — npyr Be-
PEH M IpeJlaH KBEPEHTY, TO €CTh OJJHO3HAUYHO HAJEXHBIU JIPYT.
Ho Mapc — B XII nome, oH B joMe BparoB kBepeHTta! bosnee Toro,
Mapc — xo34uH 31010 goma! Iloxyqaercs, yro, Mapc — 310 Bpar
HoMmep onuH. Tak, kTo ke Mapc: npyr wiu Bpar?

[TonoGHbIe MPOTUBOPEUHSsI OCTAIOTCS Hepa3pelIMMbIMU, U Ya-
CTO CTaHOBSITCSI IPUIUHOMN OIIHOOK.

U kak OHITH ¢ cricTeMoli ToMoB? Kakyro U3 HUX MpernovecTs?
Bo3M0OX)HO, €€ ciieyeT UCnob30BaTh HE COBCEM TPAIULIMOHHBIM
oopazom? Vnu moxeTt ObITh BOOOIIE HE CTOMT UCTIONb30BaTh J10-
ma? Kak nocrynurs?

Jlyuie Bcero nocTynurh Tak, Kak IIPaBUJIBHO!

Ho kak Oyner npaBWIbHO B CJTydae BHIOOpa CUCTEMBI JOMOB?
A npaBUSIbHBIM OyNET, pa3AeauTh UCTUHHBIE U JIOKHbIE CBEJe-
HUS B ACTPOJIOTUU.

— B A”THuHOCTH, B 310Xy pacuBETa aCTPOJIOTMYECKON MBIC-
JI1, YYEHBIE-ACTPOJIOT Y KJIIOUEBOE BHUMAHUE B aCTPOJIOTMYECKUX
Kaprax yaensyin HEKMM «TONOCAaM» — TaK HA3bIBAEMBIM «Me-
cram». Ho 10 Hac He gonuio HUKakou MH(OpPMAIMK O TOM, Kak
paccuMrTaTh 3T MECTa.

— ApaOpbl, IepeBo/Ist ACTPONIOTMYECKUE TEKCTH aHTHYHBIX YUE-
HBIX Ha apaOCKUi SI3bIK, JOMYCTHIIU PsiJi 3HAYUTEIIbHBIX OIIUOOK,
BBU/y HETIOHMMAaHUSI UMU CYTH HAyUHBIX KOHILIETILIMI U TEPMHU-
HOB. B «apabckuii nmepron» Takke ObUTa YHHUTOXKEHA 930TEpH-



JecKasi KOHIIETIIIU S aCTPOJIOTUH, KaK vysk/1ast apadcKou (prtoco-
¢uun. B utore: mocne apaboB acTposyorus okazajaach OTOPBAHHON
OT CBOMX KOPHEMU, CBOEN 930TEPUUYECKON OCHOBBI.

— [IpuunHoii pa3HOOOPA3Ms COBPEMEHHBIX CHCTEM JIOMOB TI0-
CITyKWJIM MaTeMaTH4IecKue U3bICKM UX aBTOPOB (B oOsactu cde-
PUYECKOM ACTPOHOMHM), UX CTPEMJIEHUE HAUTU OPUTMHAJIBHYIO
MojIeJb JieieHUs1 HeOecHOM cepsl.

Ternepb CTAHOBUTCS OY€BUIHBIM, UTO UCTHUHY HEOOXOMMO HC-
KaTh B «J10apaOCKMii» TIEpUO, B TPyJaX aHTHUHBIX acTpPOJIO-
roB. OnqHUM U3 HamOoJiee TMOMHO COXPAHUBIIMXCSA O HAIUX
JIHEW acTPOJIOTUYECKUM TIEPBOMCTOYHUKOM — SIBJIsieTcsl (pyHAa-
MEHTAJIbHBIA TPy JIETEHIAPHOTO AJIEKCAHAPUMCKOTO acTpoJiora
Knaenus Iltonemes — «YerBepoknuxkue». Haunnas ¢ XVII B.
ACTPOJIOT Y MBITAIOTCS Pa3rajaTh €ro 3arajky: Kakylo CUCTEMY J10-
MOB ucnob3oBai Knasauit [Itonemeit?

B «YetBepokHmxun» [ITonemeit nmuimer, 4To yrioBble TOUKH
SIBJISIIOTCSI CAMBIMU TJIAaBHBIMU B acTposiornueckoit Kapre, Ta Tou-
Ka 30[IMaKa, YTO BOCXOAWT B JaHHBIA MOMEHT Ha BocToke, Ha3bI-
BaeTCsl BOCTOYHBIM YTJIOM, ITPayC 9TON TOUKH SIBJISIETCS BOCXO-
JA1MM rpagycom. Bue comHenus, peus uaer o0 ASC! Aty Tou-
Ky JIpeBHErpeuecKuil yu€Hblii Ha3biBaeT. .. ['opockornom®. B cBo-

6 Tepmun «['opockomn» npoucxogur or rpedeckux cioB XOPA — «yac» u CKO-
MMEO - «Habmonaw, «pukcupyio». 3Ha4aabHO, TEPMUH «TOPOCKOIT» CITYKHJT CHHO-
HUMOM He acTpoJiornyecko Kapthi B 1ies1oM, a TojbKo camoro ActieHzeHTta. ['opockort
BBICTYNAJI KaK «OIMpeIesISIOINiA Yac», a TOUHee, Kak (PUKCAaTop TOPU30HTA B OIpe/ie-
JIEHHBIA Yac. B «YeTBEpOKHMKMN» TEPMHUH «TOPOCKOI» UMEET TOXe 3HAUYeHHUe, YTO
u coBpeMeHHbI ASC.



ém HayuyHoM Tpyae [1tonemeit onpenensier «Mecro ['opockona»,
KaK «00J1acTh, CBSI3aHHYIO C BOCXOASIIIUM Tpamycom!» M 4uér-
KO cooOIIaer, 4yto odyacTh, oTcrosmas Ha 60° oT ropockona,
Y MpEALIECTBYIONIAs €My B 30/IUaKEe, TO €CTh PacIOOKEHHAS
HaJl TOPU30HTOM — sIBJIsieTCsl cyacTmBbiM «Mectom Jlo6poro
[eHusi». A TPOTUBOIIOJNIOXKHASL €My OOJIaCTbh, MO/l TOPU3OHTOM,
oTcrosias ot ropockona Ha 120° — Oymer «Mectom Yaaum».
A obnacte, cocrosiias B Tpurone [B 120°] ¢ ropockornom, 6y-
Jy4YM HaJl TOPU30HTOM U MPELIECTBYS €My B 30[IMaKE CTAHOBUT-
cs1 «Mectom BoroB u 3nanwuii». O6IacTh ke, MPeIecTBYIOmas
TOPOCKONY, U HECBSI3aHHAsl C HUM acCleKTOM SIBJISIETCS CAMbIM
HecuaciuBbIM «MectoM 35oro ['eHusi». A mpOTUBOMNOIOKHAS
eMy 00/acTh TOji TOPU3OHTOM HasbiBaeTcsi «Mectom Bonesnu
u Heynau».

[Toka HenousATHO, uto [lTONMEMel moapa3symeBaer moj ad-
CTPaKTHBIM TOHATHEM «001acTh»’. OIHAKO, B MOCJETYIOMNX

" HeonHo3HauHBIM OCTATCS ClIeyIouMid MOMEHT. B riiaBe «0 MponoIkKUTEIbHO-
CTH JXM3HW», KaK Obl HeB3HAYAH, IPUBOIUTCS MOAPOOHOE ONMCAHUE CUCTEMBI JIOMOB:
«...JBEHA/ILATYI0 YacTh 30[MaKa, OKpyXawliylo ['opockor, oT 5° Ha/Ji TOPU30HTOM
J0 25°1oj rOpU30HTOM, KOTOpasi MOCTENIEHHO BOCXOIUT; YacTh Ha CEKCTHJIb IpaBee
ot 31X 30°, Ha3piBaeMylo fomoM JloOporo I'enusi; yacTe B KBajgpatype, To ectb Ce-
penuny Heba...». 3nech BriepBble yHoTpeOeH TepMuH «JoMa» | HecomHeHHO, 4€Tkoe
omycaHue paBHOOOMHOM, 30°-Hoii cucteMsl, rae ASC (rOpOCKOI) CIIyKUT KYCIHAOM
I noma, a Hawyano I noma npuxoautcs Ha 5° panbine 1o 3oauaky. Kycrniup I noma ne-
JKUT B CIIEYIOIIEM 3HaKe U B TOM ke rpagyce, uto u ASC (ropockorr), a Hayasio 11
noMa Takxke orcroutT Ha 30° oT Hauazna I goma. U tak pajnee. Tak BOT oHa cucrema
nomoB Iltonemen?! Ho pasBuBas temy, aBTOp, BHOBb BO3BPAIAETCS K 3HAKAM: «...
3[ech He clieqyeT MpUHIUMaTh BO BHUMaHWe HU 3HAK, KOTOpbIi pa3beanHeH ¢ ASC,
HU 3HAK, BOCXO[AIINI NIepe/l HUM 1 Ha3blBaeMbIil JoMoM 3iioro ['eHus. ..». Obparu-



I71aBax MOHATUS «MECTa» U HETO MOJI03PUTEIBHO YaCTO CMEIIN-
BaloTcsl co 3Hakamu. Tak, B Kuure IV, B raBe «o0 geTsgx», oH
MUIIET, 1)1 TOTO, YTOOBI IPEICKa3aTh KOJIMYECTBO JETEH, CIIeTy-
€T paccMOTpeTh 3HaK, copepxkanuii Cepeauny Heba, oo cre-
OYIOIIUI 32 HUM 3HAK, B 3aBUCHMMOCTU OT PacIONiOKEHUsT YT-
noB. To ectb, 00nacTh, HazbiBaemylo «Mectom Jlooporo ['eHusi».
A Tak:xe IPOTUBOMNOJIOKHbBIE UM 3HAKH.

Ho Bor em¢ unrepecHnii momeHnT. B Kuure III, B riase
«0 Opartbsax u cécrpax», [IToneMelt nuier, Yro sl ONMUCAHUS
OpaTbeB M cecTép HeOOXOOUMO B3SITh TonoxkeHue JIyHBI, Kak
«Mecro Marepu», U onpeneiuTh OpaThbeB U CECTEpP, TeM XKe
CrocodoM, Kak OIpeessioT JeTed, Kak eciu Obl JaHHOe Me-
cro sBisoch «Mectom ['opockona» ! TTockonbky pomHbie Gpa-
Thsl U CECTPBI, POKIEHHBIE OT OOHOM MATEPU — ITO €€ APyrue
Jaet. YUTo 310, Kak He TeXHUKa Mpou3BOAHBIX J0MOB?! Ho kak
[ITonemeir ux Bbruncnser? Mecto MaTepy OH ONpPEAEsIHII, Kak
3HaK, copepxkamuil JIyny. Mecra Aereil OoH Takxke Ompeaesu
3HAKAMU 30IMAKA!

Bonee toro, paccyxias «o ropockonax», [Itonemen yrouns-
€T, YTO BOCXO/SAIIMI 3HAK 30[IMaKa — 3TO HE eAMHCTBEHHOE «Me-
cro ['opockona». Comnnie, JIyna, ITapc @opTyHBI — Tak:ke BBICTY-
nalor «Mecramu ['opockona», eciau TpedyeTcs: ogpoOHO U3Y-

Te BHUMaHKE: BMECTO TEPMHUHA «TOPOCKOI» 3[1eCh UCTIONB30BAH «COBPEMEHHbIN» Tep-
MuH «ActeHaeHT». Ho ASC —sto narunckuii tepmut! Bo Bpemena ITtonemest oH e
He ucnosp3oBaics! Ero rpeyeckuil CMHOHUM — ropockon. OueHb CMaxuBaeT Ha I10-
ObITKY npunucath [Itonemero cucreMy 1omoB. ITpruéM B aHIIMICKOM U UCTIAHCKOM
HepeBofiax JlaHHasi TEXHUKA OCTPOEHUSI JOMOB He OIUCAHA. . .



YUTh CUTYAIlUW, C HUMU CBsi3aHHbIe. Harpumep, 1uist Toro, 4ro-
OBl IOPOOHO paccMaTpUBaTh TEMY JEHET W OOrarcTBa, CaeayeT
ITapc ®opryHsI B34T1h 3a «Mecro ['opockona».

IITonemeii onpeaejasier MmecTa 3HakamMu 3oauaka! OH
paccy:KJaeT Tak, KaKk ecJu Obl B €ro npejacTaBjJeHuH mno-
HATHSA 3HAK 30/I1AKA U MECTO ObLIU MOHSITUSIMU O0IIel
npupoabl! Uem-Tto oaHum!

[epBbiM, KTO JOrajgascs, 4To MoApasyMeBayv Mo MecTaMu
TOPOCKOIA aHTUYHBIE aCTPOJIOTH, ObLIT AMEPUKAHCKUI MCCIIEN0-
BAaTEJIb ACTPOJIOTYH, BBIJAIOIIMICS aMEPUKAHCKHK acTposor Po-
Oept X3HA®. AHaANMM3UpPYsl aHTUYHBIE U OoJiee paHHUE acTPOJIO-
TMYeCKHe TeKCTbI, XH]I C/IeNal CeHCAIIMOHHBIN BBIBO/:

KaK/JbIM CJIeJYIOIIHM MeCTOM Yy JPEeBHHUX aCTPOJIOTOB
BBICTYNIAJI OUepe/HOI 3HAK 30HaKa!

Tak, B cepeaune 1990-x rr., Pobept X3H] BBE B aCTPOJIOTU-
YeCKyI0 MPaKTUKY MOJHO3HAKOBYIO CHCTEMY IOMOB!

CyTb MOTHO3HAKOBOU CHCTEMBI JIOMOB 3aKJIIOYAETCS B CIIETy-
IOLIEM:

1.1 nomom (nau I mecToM — 94TO COOCTBEHHO OJHO H TO-
:xke) — siasieTcsi Becb 3HAK 301maka, B KOTOpOM HaxoauTCs
ASC: ¢ 0°00» mo 29°59». HezaBucumo ot rpajayca ASC!!!
MecTom ropockorna uiv 00J1acThio TOPOCKOIA, AaHTUYHBIE aCTPO-
JIOTU HA3bIBAJIU BOCXO/SIIUI 3HAK 30/IMAKA.

8 Pobepr Xsug (pon. 5.12.1942 B Ilmeitadgunne, mratr Helo-Ixepcu, CIHA). Uc-
clleZIoBaTeNb JPEBHENIINX aCTPOJIOTMUECKUX TeXHHK. MccrenoBaresns U Mony/spu3a-
TOP IIMHUCTHUYECKOM acTposiornyeckor punocopun



2. II nomom (mu II mecTomM) — sABJIsAETCA CJAeaYIONIHT
3a BocxoasuM 3Hak 3oauaka. C 0°00» mo 29°59».

3. III nomom (umm II1 mecTom) — OyzeT crienylomuil 32 HUM
(3a II mecrom) monubi 3HaK 3oauaka: ¢ 0°00» mo 29°59».
N Takke HE3aBUCMMO OT TOTO Ipajyca, B KOTOPOM HaXOJMT-
cs ASC.

4. N tak nmanee mo xomy 3oauaka. XII momom (mmmm XII
mectoM) — sBJsieTcst SHAK 3o0amaka, npeamniecTBYOIHi
Bocxoasmemy 3HARY, ¢ 0°00» mo 29°59».

5. B nosHo3nakoBoii cucreme ASC u MC He sABJASIIOTCS
kycnugamu I u X gqomoB. MC, npu 3T0M BOOOIIIE MOXET JaXkKe
HE HaXOAUThCS B X 3HAKE, [0 CUETY OT BOCXOJSIIEro 3HAKa.

6. B nonHo3HaKOBOW cucTeMe BOOOIIe OTCYTCTBYET TaKOe TO-
HATHE, KaK Kycru bl 1oMOB. Ho 3TO caMbIM HEMOCPEACTBEHHBIM
oOpazom objierdaer padoOTy acTposiora, CHUMasi 1iejible TUIACThI
MPOTUBOPEYUIA.

[epBas ke mpakTHUeckass padoTa ¢ TOJTHO3HAKOBOW CHCTe-
MO TOMOB Oe3aneJIIALIOHHO [TOKa3aia: MOJHO3HAKOBAasA CH-
cTeMa CHUMAaeT caMble OCTPbIe acTPOoJIOrH4ecKue nNpoTH-
BOpeYHsi:

— B mostHO3HAaKOBO# crcTeMe IMOJTHOCTBIO MCKJTI0UYeHa Ipoodie-
Ma HepaBHBIX JOMOB: KOTJIa OJJHU JJOMA CJIUIIKOM «y3KHE», BCETO
MO0 HEeCKOJIbKO I'PalyCoB, HO 3aTO JPyrue — OrPOMHBIE, BKJIIOYA-
IolMe B ce0s1 cpasy 1Mo HeCKOJIbKO 3HAKOB 30/IMaKa, KaK, Hallph-
Mep, Ha (puc. 2a). B moiHO3HAKOBOU CUCTEME KaK bl IOM — 3TO
BCEr/ia 1eJblil 3HaK 301uaka. [loatoMy Bce Jjoma paBHBI MEXITY



coOot 1 paBHbI IO 30°.

— B monHo3HAaKOBO# cucTemMe Kaxjasl IUIaHEeTa YIpaBJiseT
OTpe/IeIEHHBIM JOMOM. 371eCh HE MOTYT BO3HUKHYTh TaKUE CH-
Tyallly, KOTrJja OJJHA TUIAaHEeTa YIPaBJIsAET Cpa3y TPEMs-UEThIpbMs
JOMaMHu, B TO BpeMsl KOIJa Jpyrasi TulaHeTa BOOOIle He UMeeT
yIpaBJIeHUS.

— Ecnu B mosaHo3HakoBou cucreme ASC mpuxoautcs
HA MOCJIeJJHUH rpajyc 30/IMaKaJbLHOI0 3HaKa, BCE PaBHO
HE BCTa€T BOMPOC O TOM, KAKYIO IUIAHETY CUMTaTh yIpaBUTE-
neMm I noma: ynpasurensa 3Haka ASC wim ynpaBuUTENs TOTO
3HaKa, Ha KOTOPBIN MPUXOTUTCS HAUOOJIbIIIee YUCIIO TPajycoB
B 3ToM jome. Ilockoubky, naxe ecam ASC Oymer Haxo-
JUTHhCs B 29° 3HaKa, To I 1omM Bcé paBHO OyaeT 3aHMMATh
¢ 0°00» mo 29°59» sToro 3Haka. B nonHO3HAKOBOW cucTeMe
HE CyIIECTBYET PoOIeMbl, 0003HAUYEHHOU Ha pUc. 2b ¢ BHIOOpOM
ylpaBuTess JoMa.

— B monHO3HaKOBO# cucTteme modast TUIaHeTa, HAXOASIIasI-
csl B COOCTBEHHOM 3HaKe, OyleT aBTOMATHUYECKH HAXOIUThCS
u B coOcTtBeHHOM Jiome. [1o3ToMy B MOJHO3HAKOBOW cucCTeMe
HEBO3MOKHbI CUTYallMH, KaK Ha puc. 2¢ u 2d.

OpaHako, mpu BCEM CBOEM MEPBO3JaHHOM BEJIMKOJICTIUN, T10JI-
HO3HAKOBAsI CUCTEMa HACTOJILKO PYIIIMJIA YCTOSIBILIMECS aCTPOJIO-
rUyecKue mpeacTaBieHus1, 4yto Ha Pobepra Xsnma oOpymmics
IIKBaJ HeIaJHON KpUTUKU. He kxenaBiive BOyMbIBaThCs B €€
CYTb aCTPOJIOT HEJIOYMEBAJIN: KaK MOKHO OOOUTHCH Oe3 KyCIH-
noB noMoB? [Touemy MC He Ha BepmmHe Kaprtoi?



W BHOBb 0OpaTHMCS K JIOTHKE 3ApaBoOro cMmeicia. Beapb coo-
CTBEHHO, ISl YEro acTposioraM HykHbI Kycnujsl 1oMoB? [pa-
BWJIBHO: ISl TOTO, YTO OBl OMpENeNsTh UX TPAHUIIbl, HO camoe
[JIaBHOE — ISl TOTO, YTOOBI OMpEeNUTh YIPABUTENS KaXA0rO
noma! [lonHo3HakoBasi crucTeMa BIIOJTHE KOPPEKTHO CIIPaBIISIETCS
C 3a/1a4ey ONpeAesIeHUs I'PAHUL] IOMA, U, CJIEJOBATENILHO, OIPe-
nenenus ynpasuress goma! Tak, B uém npobiema?

A ¢ MC Bcé ropa3no uHTepecHee. [IpakTruecku B J1I0OOM
KHUT€ 10 aCTPOJIOTMU HAIMCAHO: «X JIOM — 3T0 BepirHa Kap-
ThI». [leMCTBUTENIBHO, IPUPOIHAsA CyTh X JOMa — 3TO LIEJb 4Ye-
JIOBEKA, €r0 YCIEXU U JOCTHKEHMS, Er0 Kapbepa U UCIOJIHEHUE
KesnaHui. Dta odnacTh HeOa HEMOCPEACTBEHHO YKa3bIBaeT Ha TO,
YTO YEJIOBEK CMOXKET IOCTUTHYTh. A 4TO Takoe Touka MC? D10
Medium Coueli, cepenuHa Heb6a — 3TO TOUKA MEepPECEUSHHUs K-
JMIITUKKA M MepUJvaHa. A JHEBHON MepuiuaH — 3TO JIMHUS,
BJI0JIb KOTOPOW MPOUCXOAAT BEPXHUE KYJIbMUHAIIMM BCEX 3BE3[L
u wiaHetr. CrnepoBarenbHo, mepuauad 1 MC — 310 BepivHa
HeOa, a 3HAYNT U BEepIIMHA aCTPOJOruieckoil Kaprel — u mormk-
HbI IIpe/CTaBIATh X JoM. 1 3T0 HU y KOro He MOKET BbI3bIBATh
COMHEHMIA.

A teniepb BHUMaHue! D10 cpogHu ceHcaluu, Ho 310 ACTPO-
HOMMYECKUU PAKT:

MC - He aBifeTCS BEPIIMHOM ACTPOJIOTMYECKOW KapThl!
W kak cieicTBUe 3TOr0, COBEPIIEHHO He 00s13aH CUMBOJIM3UPO-
BaTh (HAYMHATh, IPEJICTABIATh) X JIOM.

Kak Takoe Bo3amoskHO B ipuHuuie?! Yro 3a HoHceHc?! U, tem



HE MeHee, 3TOT, Ha CaMOM [IeJie ACTPOHOMUYECKH OYEBU/IHBIN
(paxT, acTposnoru BUIAT Kaxblil ieHb. PeHOMeHaTbHO CeHcalll-
OHHAsl TEHUAJILHOCTh CUTYAIIMU 3aKJII0YAETCS KaK pa3 B TOM, YTO
JaHHBIA (PaKT HACTOJIBKO OYEBUJIEH, UTO HA HETO MPOCTO HUKTO
He oOpariiaeT BHUMaHus1! BHUMartenpHO mocMoTpuTe Ha puc. 3a:
Kakasl TOUKa, MO BalleMy MHEHUIO, HAXOAUTCS BBEpPXY, TAKOW,
MPUBBIYHOIO HAM BUJa, acTposorndeckon Kapre?

BbICOTA: BBepx
nap lopusonrom

797

Ocb Acuenpent-Jlecuengenr — | °
nuuusa fopusonra |/ /

i
Buus nopg
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Faid

Puc. 3a. Acrponoruueckas Kapra, nocrpoeHHast Ha mupore
HoBocubOupcka.



MC 3pecy Haxoputcs B 3Hake CkoprroHa. OQHAKO JIOTHKa
3[paBOrO CMBbICJIa MOJICKA3bIBAET, UTO BepIIMHa 3Toil KapTh! (ec-
JIM PacCTONOKUTh €€ CTPOro BEPTUKAJIBbHO), OyIeT HeKash TOuKa
«X» B 3Hake JleBbl. Ocb ASC-DES — 3T0 ropu3oHT, O3TOMY,
€CJI PacroyiokUTh KapTy BepTHKaIbHO, TO OHA JIOJKHA OBITH
CTPOro MapasuiesbHO MOy, TOBEPXHOCTU 3eMIIU. A BOT MOYEMY
B 3TOM ciiydae, ocb MC-IC He sBnsieTcst BepTukaibHon? Jlomy-
CTUMO JI1 IPEATIONIOKUTb, YTO UMEHHO [TOTOMY, UTO HE SIBJISIETCS
TaKOBOU 1O (paKTy?

asatime nocmpoum ¢ éamu acmponozuueckyro Kapmy. Ha-
npumep, Ha 4 pespans 2017 200a 12 uacoe 43 munymot u Koop-
ounamul Mockevt (55°45» c.u. u 37°35» 6.0.) — puc. 3b.



Puc. 3b. Acrponornueckas Kapra: 4 ¢pespansa 2017 r. 12—
43, Mockaa.

Oo6parute BHUMaHue, B gaHHoi Kapre CosnHile HaxomuTcst
crporo Ha MC — OoHO B BepxHell KyJbMHUHALUU. A BOT, JIOIY-
ctuM Benepa, HaxoguTcs B TOUKe BeceHHEro paBHONEHCTBHUSA,
o Koch ona yxe B X nqome, a o Placidus u Regiomontanus emg
B XI. Ho k1O U3 HUX BbIe Haj ropu3oHToM: ConHue wiu Be-
Hepa? C TOYKHU 3peHu sl TPAAUIIMOHHBIX ACTPOJIOTMUECKUX B3IJIsI-
JIOB, 3TO TOJKHO OBbITh COJTHIIE — ITOCKOJIBKY OHO Ha camoM MC,



TO ecTb Ha BepuinHe Kaptel. Ho Bce acTpoHOMUYECKue pacue-
ThI YKa3bIBAIOT HA TO, uTO 3TO Benepa! Ecnu BHINOMTHUTD TOUHBIN
ACTPOHOMMYECKUH PACYET, TO MOITYYUM, YTO BbicoTa COJHIIA HAJT
rOopu30HTOM coctapisieT 18°08», a BeicoTa BeHepsl, BHUMaHUE,
27°00»! U 3to He ¢okyc — 310 (pakt! CoBpeMeHHbIE KOMITbIO-
TepHbIE aCTPOJIOTUYECKUE TTPOrPaMMBbl CHAOKEHBI MOJTYJIEM BbI-
YHCJIEHUS] BBICOT M a3UMYTOB IUIAHET — MO3TOMY JIaHHBIN (haKT
JIETKO TIPOBEPUTD, HE TTPUOErasi K yTOMUTEIbHBIM pacyéTam.

Ho moxeTt ¢okyc kpoetcst B mmupote BeHepsl, B €€ HanOob-
[IeM OTKJIOHEHUM OT SKJIUNTUKU? Benb, Kak WM3BECTHO, reo-
HEeHTpUYecKas mupoTta BeHepbl MOXeT JA0CTUraTh Mopsiaka 7°.
Ho ner, mmpota Benepsi 4 peBpasis 2017 rona coctaBisieT BCero
2°16»: Benepa 0mu3ka k sxymnTuke! Ila u oOpaTrte BHUMaHUE,
panom ¢ Benepou Haxogutcsa Mapc: ero BeIcOTa HajJ, TOPU3OH-
ToM — 24°17». To ecTb 0ueHb O1M3Ka K BbicoTe Benepsl. U, cie-
JoBatesibHO, Mapc, Toxe 3HauuTesbHO Bblllie COJHIIA B JaHHBIN
momeHT. Kak Boirie Conania Ypan u Henryn. B o6miem, ComnHire
y HaC «HEMOHATHO TJe», HO Yy TOYHO He Ha BepimuHe Kaprer!
Ho Beap Comune adbcomotao Touno Ha MC!

BouiBoa oqun: 3HayutT MC — He BepImIuHA KapThl!

Toz0a umo maxoe MC, u 20e sepuiuna Kapmu?

ActpoHomuuecku, MC — 3T0 TOUKa nepece4eHus1 SKJIUITHU-
KM ¥ MepuavaHa. MepuauaH — 3TO JIMHUS, Ha KOTOPOU TIPOMC-
XOIAT BEpXHHUE KyJIbMUHAIMM 3BE3]1 U I1aHeT. B Kapre Ha puc.
3b ConHue Kak pa3 KyJbMUHUPYET: OHO TOCTUIJIO CBOEH Mak-
CUMAaJIbHOM BBICOTBHI HaJ FOPU30HTOM, B 3TOT JAeHb, 4 ¢eBpa-



ns1 2017 ropa! U panpine Oynet yxe OMycKaTbCsl K TOPUBOHTY.
A B 3TOT MOMEHT OHO JOCTHIJIO CBOEN MaKCUMAaJILHOU, KaK T'OBO-
PAT aCTPOHOMBI, ITOJTYIEHHOM, BLICOTHI HaJ MockBon, B 18°08» —
U BCE: 3TO ero nuk, ero npegen! Ia, Haxonsce crporo Ha MC,
ConHile HaxooUTCs Ha NuKe cBoel BbicoThl! A Benepa? Benepa
pacnionaraercs jesee, BoctouHee ConmHua. OHa UMeeT CBOIO Bbl-
COTYy, ke B 27°, HO ell€ NPOAOJIKUT NOAHUMAThCS HaJl TOPU30H-
ToM. U oHa Oyner nmogHMMaThCs 0 Tex nop, noka MC He oka-
xkercst B 0°40» OBHa. U TonbKO B 3TOT MOMEHT BeHepa aocTur-
HET CBOe! MaKCUMAJIbHOH BBICOTHI HaJl ropu30HTOM. U 310 Oyner
BbIcOTa 36°36».

Uro nokaspiBaeT JaHHBIN TpUMep?

1. JTioGas rianera, nonasmasg Ha MC — HaXOQUTCA Ha IUKE
CBOEU BBICOTHI!

2. Ho 310 BOBCE HE O3HAYAET, YTO B JAHHBIA MOMEHT HET JIpY-
rux miaHet, kotopsie OyayT BBIIIE He€ Haa ropusonToM!

3. CneposarenbHO, BepiuMHa Kaprtel Tam — rae MOoryT Haxo-
JIMTHLCS TUIAHETHI C HAMOOJTBINIEH BBICOTON HAJ/l TOPU30HTOM.

A 4910 310 32 00/aCTh HEOA TaKasl, TJie MOT'YT HAXOUThLCS T11a-
HETHI ¢ HAUOOJIBITIEH BHICOTOM HaJl TOPU3OHTOM?

Ha narmem npumepe (Ha puc. 3b) — ckopee Bcero, 310 001acTb
BOJIM3M TOUKH BECEHHETO paBHOMEHCTBYSA. Ho uTo nprmevaresib-
HOTr'o B 3TOM Touke? OueBUAHO BOBCE HE TO, YTO 3TO TOUKa Be-
ceHHero paBHoAeHCTBUs! [ToCKObKY, 9TO TOUKa JOMKHA OBITH
CBSI3aHA C CYTOYHBIM BpallleHueM HeOeCHOU cepl, a He C 30/1-
akoM. 3HauuT 4To? BeHepa HaxoguTcs, MPaKTUYECKH, B KBaApa-



Type ¢ ACUEHAECHTOM.

3HaunT, camasl BBICOKasl OOJACTh OTCTOMT OT TOPU30HTA
Ha 90°!

W acrpoHomMuuecku, Ha caMoM Jesie 310 Tak! [lo-Bugumomy,
Pobept X3HA 1 ero mocjaeaoBarellv OKa3aanch BCE ke He CTOJb
XOPOIIIO TOIKOBAHHBIMU B C(HEPUIECKON aCTPOHOMHH, YTOOBI
JIETKO Y U3SIIHO 3TO AOKa3aTh. A MPSAMO cenYac JOKaKEM.

Wtak, ectp gBe acTpoHOMHuYecKue Iiockoctu. Ilepeas —
9TO TJIOCKOCTh IKJIMNTUKKU. DTO OCHOBHAsI, 0a30Basi, MJIOCKOCTb
B aCTPOJIOTUH, INIOCKOCTh B KOTOPOW ITPOUCXOIUT BUIMMOE JIBU-
xeHve ConHIla, ¥ BAOJb KOTOPOU JABMKYTCS BCE TUIaHETHI. BTO-
pasi — 3TO IJIOCKOCTh TOPU30HTA. BbIOpaHbI OHM HE CIyYaiHO.
SKJIMINTHKA — KaK yXke MOHATHO, TOTOMY, YTO OHa 6a30Bast MI0C-
KOCThb B aCTPOJIOTMH, OHA SIBJISIETCS HEMOCPEICTBEHHOM OCHIO
3oanaka! ITnaHeTsl JBUKYTCS MCKJIIOUMTENBHO B MOSICE 30/1Ma-
Ka, I03TOMY JTI0OBIE ACTPOJIOTUYECKIE «MAHUTTYJISIIMN» TOIKHBI
BBITIOJTHAITHCS HA SKJIUINTUKE. A TOPU3OHT — IOTOMY, UTO BBICOTY
TIJTAHET MBI U3MEPSIEM UMEHHO OT Hero! Ml IMEHHO 3Ta IIIOCKOCTh
nenuT HebecHyIo cepy caMbiM OYEBHIHBIM 00Pa30M: Ha BUIU-
MYIO U1 HEBUJVMYIO [TOJIOBUHBI.

ITockombKY OCh BpallleHM s 3eMJIM HAKJIOHEHA HaJl HEKOTOPBIM
yIJIoM K e€ opouTte (To eCcTh COOCTBEHHO IJIOCKOCTH IKJIWIITH-
KM), TO HU B OJHOM TOUYKE Ha MOBEPXHOCTU 3€MJIM IUIOCKOCTH
SKJIMIITUKY U TOPU30HTA HE MOTYT ObITh MapasuIeIbHBIMU JIPYT
JpyTy, a, CJIe0BaTe/IbHO, OHU Niepecekatorcs. [lepeceuenue stux
JBYX IIJIOCKOCTEW MPOUCXOAUT MO OCH, HAa3bIBAEMOU B aCTPOJIO-



rum ocblo ASC-DES (puc. 4).

Asc Topusonr - Des

Puc. 4. Ilnockoctu ['OpU30HTA M SKJIMITUKU B MPOEKIMU
Mepkaropa. ['Opu30oHT npeacraBiieH, Kak npsiMasi JMHUs (oce-
BOM Cpe3 NPOEKLNH), a DKJIUITUKA — COOTBETCTBEHHO JyTOW.
Ha uepresxe BBefieHH clieytomye 0003HaueHus: h — BricoTa Hajl
TOPU30HTOM; A — yTroJj, OTCUUTHIBAEMbIN B IJIOCKOCTH TOPU30H-
Ta, oT JleciieHieHTa, BIeBO (Ha BOCTOK, 1O X0y 30[1aKa);A — Oy-
JET yIJIOM, B IUTIOCKOCTH DKJIUITUKH, OTCUUThIBaeMbIM OT JJEC-
HEHIAEHTA 1o xomy 3oAauaka; [} — KJIMOTUYECKas IIMPOTa
JAHHOW TOYKM (BBIIIE/HUKE OT DKJIUIITUKH ).

Ocra€rcs BBISICHUTB: KaK HAUTH TOYKY SKJIUNTUKH, KOTOpast
OyZeT BbIIlIe BCEro HaJ, TOPU30OHTOM?!

A 310 caenaTh aneMeHTapHo. EcTh 1Be MJI0OCKOCTH: OHM Tiepe-
CEKAaloTCs1 BAOJIb HEKOTOPOU OCH T0[] ONIPEeeIEHHBIM yIiioM. Pa-
3yMEETCS, YIoJl HAKJIOHA SKJIUIITUKU K TOPU30HTY HEMPEPHIBHO
MeHsieTcsi. Ho mycTh B HEeKMid, BHIOpaHHBI HAMU MOMEHT Bpe-
MEHH t( OH Oy/IeT paBeH HEKOTOpoMYy 3HadYeHuIo 0. /[Be naHHbIe

IJIOCKOCTHU TOrJda MOKHO MATEMATUIECKH CBA3aTh, YEPE3 CCI)CPI/I-



YECKYyI0 CHCTEMY KOOPIMHAT €ANHIUYHOTO PAANYCa, CIIeAYOIIM
oOpazom:

cosh xcos A
cosh xsin A
sin h

1 0 0 |[|cospB xcosA
0 cosO sinB || cosfB*xsinA
0 —sinf cos0O)| sin 8

B sieBoy yacTu ypaBHeHus1, JO 3HAKa PaBEHCTBA, OMKMCAHO T10-
JIOKeHue 1000 TOUKU HeOeCHOM chepbl OTHOCUTENBHO TIOCKO-
CTHM TOPU30HTA. A 4TO B MPAaBOM YaCTH, ITOCJIE 3HAKa paBEHCTBa?
Bropas matpuna, camas npaBasi, OUYeHb CXOXa C NEepBOU. DTO



BEPHO, MTOCKOJIbKY OHU UMEIOT MOXOXKHI CMBICI. DTO MOJIOKEHUE
BCE TOM e TOYKHU, HO YK€ OTHOCUTEJIBHO MJIOCKOCTU SKJIUNITUKU.

CpenHsisi MaTpuiia, MeXAy 3HAKAMHU PaBEHCTBA M YMHOXe-
HHUE — 3Ta MaTpUIIa CBSI3W KoopauHat. OHa CTPOUTCS MyTEM all-
reOpanvyeckoro MoBOpPOTa MPOCTPAaHCTBA. Bpoe Kak M3Havasb-
HO TOPU3OHT U SKJIMINTUKA IYCTh OYIyT MOTHOCTBIO COBIA/IATh,
KaK HE4TO euHOe. A MOTOM IJIOCKOCTh SKJUITUKU MbI TIOBEP-
HEM Bosib ocu ASC-DES na yron 0. JlanHasi MaTpuiia Omnuchi-
Baet 310 jefictBue. [10CKONbKY ISl MJIOCKOCTH SKJIUNTHKYU K-
JUNTUYECKas IMpoTa BCeraa HyJjesas, To =0, u, cinegoBareb-
HO, MATPUYHOE YPaBHEHUE NMPUMET BUJI;

cosh Xcos A
cosh xsin A
sin h




ll 0 0 “cos A.
O cos@ sinO||sinA
0 —sin® cosB) O

[lepeMHOXUB MATPULIBL:

cosh xcos A
cosh xsin A
sin h




COS A
cosO xsin A
—sin O xsin A

A nmanee Oynem paccyxknath Joruyecku. Ham HeoOxomumo
HAWTH TAaKyl0 TOYKY Ha SKJIMIITHKE, KOTOpas OblIa Obl MaKCH-
MaJIbHO yJajeHa OT TJIOCKOCTH TOPU30HTa, TO €CTh MMesia Hau-
OosbIyio BeICOTY. BricoTa Haj ropu3oHToM y Hac h. Cnenoa-
TeJabHO, h — max. A koraa h makcumanbHa? CorniacHo TpeTbei
CTPOKE B YPaBHEHUMU:

[TockonpKy yros O — y Hac Mo YCJIOBUIO BEJTMYMHA TTOCTOSIH-
Has, TO:

A 3Hauur, sin h — max, Torma, Kkorga sin A — max.

A xorga sin A = max? sin A = max, npu A = 90°. (sin 90°=1)

CrnenoBatenbHO, HanOoOIee yIaa€HHasi OT TOPU30HTA, TO €CTh
camasi BHICOKAsl, TOUKA KJIMITUKHU, ITO TOUKA, PACTIONOKEHHAS
crporo Ha 90° no xony 3oanaka ot JECLIEH/IEHTA.

B npumepe Ha puc. 3b DES naxogwicsa B 27°47» Crpenb-
na. CnenoBartesibHO, camasi BBICOKAash TOUKA SKJUMNTUKU B 3TOT
MOMEHT OyleT TOYKa, pacrojoxeHHas B 27°47» Pwi0o. 90° —
MOXHO CUMTaTh, KaK TOUKY C TOW k€ YIJIOBOM MEpOM B 3HAKeE,



HO Ha 3 3HaKa Mo3xke; JTUOO TPATUIIMOHHBIM CIIOCOOOM: 27°47»
Crpesnbiia — 310 267°47» OT Touku BeceHHero paBHOIEHCTBUSI
267°47» +90°= 357°47» OT TOUKX BECEHHETO PAaBHOACHCTBHUA,
YTO COOTBeTCTBYeT 27°47» 3Haka Pwi0. IMeHHO mo3Ttomy, Be-
Hepa, 4bs joarora Oputa 0°35» OBHa oka3asack Beiie CojHIIA:
Benepa Obuta Bcero B 2°48» OT HAMBBICIICH TOYKU SKJIUMTUKH.
A ComHue ¢ gonrorou 15°46» Bonoses, oka3ajiach 3HAUUTEILHO
nainblie, B 42°01» OT 3TON TOYKH.

Camoii BbICOKOI TOYKOIH B JI000H acTPOJIOrHYeCKOH
KapTe, Be3Jle U Bcerjaa, OyJeT TouKa — pacnojoKeHHast
crporo me:xkay ASC u DES (B nepnengukyjasipe K Hum)!

CnenoBatenbHo, B Kapre u3 puc. 3b, HecmoTpsi Ha TO, uto MC
TaM pacnosioxkeH B Bogonee, jjornuHee cBa3arh X AOM CO 3Ha-
koM Pri0. [TockonbKy 3HaK Pri6 3aHMMaeT B Hell caMoe BBICOKOE
MeCTO (MOJIOKEHUE) HaJl TOPUZOHTOM.

ACTPOHOMMYECKH TaK MPOUCXOAUT B CUJTY TOTO, YTO OCh Bpa-
eHrsT 3eMJTM HaKJIOHEHA K TUTOCKOCTH €€ OpOMTHI, SKJIUIITUKE
(mocyeroBaTeNIbHO NMOCMOTpUTE pUCYHKH S). o onpenenenmio,
Ha SKJIMIITUKE OCHOBaHbl 3HAKU 30/MaKa !

Puc. 5a. Cxema B3aumMopacrosyioxkeHus1 IJI0CKOCTEN DKIIUIITH-
KM 1 DKBaTopa Ha HeOecHou cepe





















[MTockonbKy Tpu CYTOYHOM BpallieHur HeOecHoW cepsl, OCh
BpallleHUsA 3e€MJIM COXPaHSET CBOI OpPUEHTALMI0 (OHa HEIo-
JBUKHA, U TIO9TOMY HE MEHSIET CBOEro MOJIOXKEHUs) IKBATOP,
XOThb Y BpalaeTcss BMecTe ¢ HeOecHoM cpepoid, HO B JII0OOH MO-
MEHT BpEMEHM COXPaHsET OIUHAKOBOE PACIOJIOKeHHe (OpHeH-



TallMI0) OTHOCUTEJILHO TOpM30HTa. Yero Heb3s CKazaTh 00 K-
munTuke. [IockosbKy €€ 0chb MEHsET CBOE IOJIOKEHUE B IIPO-
CTPaHCTBE, TO U OpUEHTAlMs [BU] SKJIUINTUKUA OTHOCUTEBHO
TOPU30HTA B JAHHOW TOYKE MECTHOCTU IOCTOSIHHO MEHSETCS
C TE€YEHHUEM BPEMEHHU.

W3 puc. 5b-5g BUIHO, YTO SKJIMNTHUKA HE MapajiesbHa K-
BaTOpY, 4, CJEJOBATEIbHO, U HE MEPIEHIUKYISIpHA MEPUIUAHY.
A 3Ha4MT, caMO€e KOPOTKOE pacCTOSIHUE OT 3€HUTA A0 IKJIUMTH-
K1 OyJeT He BIOJIb MEPUAMAHA, a BIOJIb JPYro JIMHUM (Ipy-
roro BepTukana). TpaeKTopus SKJIUNTUKU Ha HeOecHOU cepe
Ha pa3Hble MOMEHTBI BPEMEHHU, U MEPIISHIUKYJISIPBI K HEH CO CTO-
POHBI 3€HUTA, ONPEJEIISIONINE, U3 TEOMETPUM KpaTJyanlliee pac-
CTOSIHUE, a 3[IECh, CJIEIOBATENIbHO, HAUBBICIIYIO TOUKY — ITOKa3a-
HbI HA PUCYHKaX T'PyMIIbl 5.

% %k %k

OpHako emi€ mapa BOIIPOCOB K IOJHO3HAKOBOWM CHCTEME
OCTaloTCs cyliecTBeHHbIMU. [loueMy OTCYET TOMOB HAUMHAETCS
nMeHHO oT 3Haka ASC, a He ot 3Haka MC? Kakyio poss ucnosn-
HsieT MC B MOJTHO3HAKOBOM cUcTeMe?

B kaccuyeckux cucremax isi MOCTPOEHUsI JOMOB 3aleu-
CTBOBaHbI Cpa3y HECKOJIbKO IUIOCKOCTEW: TOPU30HT, MEPUIUAH,
SKJIMIITUKA, U TUTIOC elE HEKOTOPbIE JOMOJIHUTENbHbIE MIOCKO-
CTH, TIO KOTOPBIM CTPOSITCSI KYCITU/Ibl TPOMEKYTOUHBIX JOMOB.
A 1J14 IOCTPOEHUs MOJTHO3HAKOBBIX JOMOB JIOCTATOYHO MMETh
BCETO JIBE TUIOCKOCTHU: TOPU3OHT U SKJMNTUKY ! [TpuHImm «Oput-



Bbl OKKaMbI’» B HETTOCPEACTBEHHOM ITPUMEHEHUH K aCTPOJIOTHH.

Hu Pobepr XsHa, HU ero mociemoBaTend He CMOIJIA OTBe-
TUTb Ha JAHHBIM BOIIPOC: I0YEMY MOJIHO3HAKOBBIE IOMA JIOJIKHBI
CTPOUTBLCS HA OCHOBE NEPeCceueHMsl IKJIUNTUKU C TOPU3OHTOM,
a MepUJ¥aH MPHU ITOM KaK Obl UTHOPUPYETCS. DTO MOCITYKIIO
PEIIA0IIMM apryMEHTOM JJIS1 IX KPUTHUKOB, KOTOPBIE OO BSIBHJIH
MIOJIHO3HAKOBYIO CUCTEMY HeJJOPAOOTAHHOM CUCTEMOM TOMOB.

OpHako MHe, KaK MPaKTUKYIOUIEMY acTpoOJIOry C OIHOM CTO-
POHBI, ¥ UCCIIEA0BATENIO MO yXy C APYroM, He JaBaJl MOKOsI TOT
(paxT, 4TO MOIHO3HAKOBasA CUCTEMA JaBasla IIPEKPACHBIE IPaK-
TUYECKME pe3ynbTarhl. [moc cHuMaa cample OCTphle TPOTUBO-
peusi, UMeloIle MecTo ObITh B IPYTuX cucremax nomoB. OHa
ObL1a MPOCTOM, ynoOHOH 1 3pdexkTrBHON. OHA JTydIlle, KAaKO Obl
TO HU OBUIO MHOM CHUCTEMBI, COOTBETCTBOBAJIA JPEBHEMY 330Te-
puueckoMy npuHImMny: «Bcé reananabHoe — mpocTo!»

B yactHoctn, y Knagnus [Itonemes, B ero «YeTBEpOKHUKUN»
s1 00paTuJI BHUMaHUE HA CJIeAyIOIINe BElllu:

— Perynsipusie ccbutku Ha «CepeuHy HeOa», TO €CTh Ha TO,
YTO B COBPEMEHHOMU acTtposyiornu nmenyercss MC.

— CepenunHa HeOa BbicTynaet y [Itonemest «mectom npodgec-
CUM», ONIpeJeuTeseM poja aesrenbHocT. VIMeHHO no miiaHe-

? IprHnun «6putBa OKKaMa» — HIYero JinmHero. Puocodcko-HaydHBIA MTPHH-
1M1, BBICKa3aHHBI MOHaxoM YuibsiMoM Okkamom (1285 — 1349 rr), nogpa3zymeBa-
€T, MPUHIMI HeBHECEHHUs1 IOTOJHUTEIBHBIX JIEMEHTOB, eC/i Oe3 MOTepH CYTH MOX-
HO OOOWTH MX MEHBIINM YHCJIOM. B aBTOPCKOM WM3MOKEHWM 3BYYUT KaK «HE CTOUT
MHOXHTH CYIIHOCTH [BeIy, (haKTOPBI, JIEMEHTHI] OoJbilie He0OXOMUMOro». I1poos-
pa3 KOHIIEMIIMH: «BCE TeHUAIbHOE — IMPOCTO ! »



Te-yrpasutenio 3Haka MC [Ironemeit yunt nogOuparh Moaxosi-
HIYI0 NPO(ECCHIo AJIs1 YeJOBEKa.

— Oco0yro BaxxHocTh Cepenubl HeOa [ITonemeit yemarpuBaet
y npaButesiei. [laxe ropona oH CBA3BIBAET CO 3HaKamu «Bepx-
Hero yria» B Kaprax ux npaButeneil.

— [Itonemen He cuMTaeT ropockon (TorgamHee Ha3BaHue Ac-
LEH/IEHTa) YEM-TO MPUHILIMITMAIBHO OcHOBomnoyarawomum! OH
IPUBOJIUT HEMAJIO MPUMEPOB, KOIZA «3a T'OPOCKOI» CIIEAYET
Opartb 3HaK pacrnionoxenust Connna, JIynst wm [apca @opryHsi.

[Mocnennee HaOmoOIEeHNWE OCOOEHHO BAXKHO: HATIPUMEp, TPH
PACCMOTPEHMH BOIPOCOB, KACAIOIIMXCS CJIaBbl, M3BECTHOCTU
JAHHOTO yesioBeka, [ItoneMen mpuHUMAaeT 3a TOPOCKOIl 3HAaK,
B KoTopoM HaxonuTcst CosHIIe, U IeNIaeT MpeICKa3aHus Ha OCHO-
B€ TOTO, KaK JIpyTue IJIaHEeThbl PACOIOKEHbl OTHOCUTENIBHO 3HA-
ka Connia. CriocoOCTBYIOT 1 OHM TiposiBiiennto CoJHIla, 1y-
Xy, TBOPYECKOMY HACTPOIO, TIMYHOCTH, JIUOO MPETSITCTBYIOT EMY.
Oco6eHHO SIPKO WILTIOCTPUPYETCs IPUMEpP ¢ OpaThsIMHU U CECT-
pamu, kotopsix I[ltonemeil ompezensier, yepe3 «MECTO Mare-
pu». CoracHO «YeTBepOKHUKUIO», «MECTOM MaTepu» BBICTY-
naeT 3Hak, cogepxamuii JIyHy, oT KOTOporo MIET OTCUET 3HAKOB
0 XO[y 30/IMaKa.

[onyyaercs, 4to cucteMa JA0MOB (MJIM TOIOCOB, KaK OHa Ha-
3bIBAJIACH B OPUTHUHAJIE) — MOZIENb He aOCOMIOTHAS, 8 OTHOCUTEIb-
Hasi. COBpEMEHHBIE aCTPOJIOTY MPUBBIKJIMA K TOMY, YTO CUCTEMA
JIOMOB — 9TO a0COIIOTU3MPOBAHHAS CTPYKTYypa: | JoM HeoTaemm
or ASC, X nom — jornueckoe npopomkenne MC, a cpearHHbIe



JIOMa BCEraa JIO0/DKHBI 3aHUMaTh YYaCTKU MEXAY YIJIaMU, U Tak
nanee. Ho 1uist aHTHYHBIX aCTPOJIOT0B H/1es1 «TOMOCOB» BH-
Jejach HECKOJLKO MHOM: B HeM KaK/Jblil 3HAK 30/IHaKa
npe/JCTaBJsAeT OJUH J0M (OJUH TONOC), HO MPH 3TOM OT-
CY4€T TOMOCOB-MECT HAYMHAETCSI OTHOCHTEJbHO KJIOYe-
BOH (pUryphbI paccMaTprBaeMoro Bonpoca.

I30mepuueckuil npuHyUnR aAcMpON02UUECKUX MeCm 3a-
KAwuaemcsi 60 g3aumooeiicmeuu (Ha 0CHO8e 83aUMOpPACnO-
JN0JHCEHUST) 3HAKO08 OpYe C OpYzoM.

Hanpumep, npeainecTByomuid 3HaK «CKPBIT OT B30pa» JIaH-
HOTO 3HAKa-TOMOCa — MO3TOMY OH BBICTYMaeT [Isl HEero Me-
CTOM TalH M KO3HEW. A IPOTUBOIIOJIOKHBIA EMY 3HAK — MECTOM
Heyaay, TeM, 4To OyleT MPUHOCUTD MPOOJIEMbl Y TIPESTCTBUSI.
A BOT, HanpuMep, 3HaKu, orcrosimue Ha 120° o 06e CTOPOHHI
OT JIAaHHOTO — Bcer/ia ObLJIM «MECTaMU yAauu U TIOAJIEPKKU», TIO-
CKOJIbKY 3TU MECTa BCEr/a 3aHATbl 3HAKAMU OJHOM CTUXUH, TO
€CTb POJICTBEHHBIMU HAYaJIbHOMY 3HAKY.

Ho rnaBHasi cyTb B TOM, YTO BOCXOJSIIMII 3HAK —
9TO He 00A3aTeJIbHO HAYAJI0 OTCUETA, DTO HEOOA3aTe Ib-
Ho I nom! ASC cTaHOBUTCS KJIIOUEBBIM OOBEKTOM acCTpOJIO-
ruyeckord KapThl TOJBKO MpU MPOrHO3UPOBAHMU KU3HEHHBIX
COOBITUH, TTPOTHO30B, TUHAMUYECKOTO pa3BEpThiBaHus KapThl
BO BpeMeHu. (ITostomy B xopapHoit actponorun ASC sBisieTcst
IJ1aBHBIM (PUTypaHTOM, OCHOBOU KapTsr).

W pa3 antruHble actposoru He urnopuposair MC, To rpaso-
MEPHO, B OINPEJENIEHHBIX Cy4asiX, CTPOUTh PACUET MOITHO3ZHAKO-



BbIX JOMOB ¥ 0T MC. OCTajIOCh BBISICHUTh B KAKMX TaKUX, OIpe-
JEJIEHHBIX ClTydasix, ciaenyeT Becty pacuer ot MC (1o ectb 3a Ha-
JaJio otcyéra OpaTh TOUKy Boctoka, BMecto ASC)? MC, mogo6-
HO ASC, 00ycJI0BJIeH CBOMM BO3HUKHOBEHHEM CyTOUHOMY Bpa-
HIEHUI0 HeOeCHOH cephl, a 3HAUUT, IOIMTYCTUMO TTPEATIONOKHUTD,
YTO OCHOBAHHAsI HA HEM CHCTEMA OTCUYETA JIOMOB TAKKE JIOJIKHA
UMEThb CyIbOOHOCHOE 3HaYEeHUE.

A Ternepb 0OpaTUM BHUMAaHUE HA TO, KaK U B CBS3M C YeM HC-
noJb30Bauch acrponoramu ASC u MC?!

MC wucnons3oBajicd B CBA3M C BONPOCAMH MNPodeccud,
a Takke noguépkuBaiack ocodasi poabr MC y npaButeneid wiu
BOOOIIIe U3BECTHBIX W BIMATENIbHBIX JiIofeu. [Tpodeccuss — 3to
HEKWI pOJ| 3aHATUM, POJ AESITebHOCTH, ONMpPEeIaIonund cTa-
TyC, poJIb YeJioBeKa B oOmecTBe. OcOOEHHO CUITbHA Ha OOIIECTBO
POJIb TIPABUTEIS. . .

MC - «mecTo npoceccun», poJib, CTaTyC 4YeJOBEKa
B 00IIIeCTBeE.

Takum 00pa3oM, cUCTeMa TOJHO3HAKOBBIX TOMOCOB-JIOMOB,
paccuntanHass or MC BoIUIonaeT MpUHIKUI JOMUHUPOBAHUS
0O0IIIECTBEHHOI'O CO3HAHMS HaJl IMYHBIM. YesIoBeK, KaK equHUIIA
COLIMYMa, YEeJIOBEK BHYTPU COLIMyMa: TaM, I7ie Ha MEepBbIH I1aH
BBICTYTIAET POJIb, IEATEILHOCTh YeJIOBEKa B OOIIECTBE, €r0 MECTO
B HEM. ['1e yenoBeKk paccMaTpuBaeTcs, Kak 4acTb COLIMATIbHOU
Macchl. Hanpumep, oHa MOaXOauT AJisl Cllydasi, KOIjia 4eoBeK
TIOJTHOCTBIO MJTM YaCTUYHO JIMIIEH CBOOOIBI BHIOOPA M BOJIEU3b-
SIBJIEHUsI, BCJIEICTBUE PErIaMEHTHUPOBAHHOCTU U TMOTYMHEHHO-



CTH YaCTHOM XM3HU B JAHHOM OOIIIECTBE TPAUIIUSIM, ITOPSIKAM,
MpaBUJIaM, 3aKOHAM. DTO CUCTEMA XOPOIIIO OMUCHIBAET CBSI3b Ue-
JioBeka ¢ o0miecTBOM. JIaHHBINA TOPSAAOK OTCUYETA MOTHO3ZHAKO-
BBIX TOIOCOB-JIOMOB paboTaeT B 0OIECTBaX BOCTOYHOM popma-
11K, TMOO B 00IIeCTBE C OECKOHTPOILHOM rOCyIapCTBEHHON WIIN
PEJIMTMO3HOM BJIACTBIO.

Ha mbicis 0 Tom, yTo ocb MC-IC MOXeT ClykUTb JJIsl ONU-
CaHMs1 YeJIOBEKa, KaK 4ieHa I'PYIbl, MEHsI HATOJIKHYJIU BOCTOY-
Hble KaJieHaapy. MI3BeCTHO, 4TO BOCTOYHASI aCTPOJIOTH S, TIOJTHO-
CTBIO OTpakasi IAHHYIO COLIUATbHYIO (hOPMAIIHIO, HE 3aHUMAETCS
WH/IUBUyaJIbHBIM ITPOTHO3UPOBAHUEM — BOCTOUHBIE MPEICKa3a-
HUS a[JpeCOBaHbI Cpasy K ONpeIeIEHHON IpyIiIe Jojied, CBsI3aH-
HBIX OOIIMM acTpoJIOrMYecKuM npu3HakoM. Ho BocTouHast act-
pOJIOTHs arneJTUPyeT He TOJbKO TOlaMU POXKIEHUN: B BOCTOY-
HOW TPAaAULIMUA KAXKAbIM OTPE30K CYTOK (IPOAOJIKUTEIBHOCTBIO
10 JIBa Yaca) TaK’ke COOTHOCUTCS C OMPEJEIEHHBIM 3HAKOM BO-
cTouyHoro KayieHaaps. Hauanom orcuéra BoIcTynaeT rnojaeHb Win
noHo4Yb. TO ecTh B pakypce 3ana/iHoi aCTPOJIOrUu, MONIOKEHNE
Conmnna Ha MC wmm IC. A Bocxon u 3axon CosHua npu 3ToM
HE MPUHUMAIOTCSI BO BHUMAHUE COBCEM.

ASC, Kak TOUKa HENOCPEACTBEHHOTO BOCXOJA IKJIMITUKU
HaJl TOPU30HTOM, TMOKA3bIBAET WHIMBUAYAJIBHOCTb, YHHUKAJb-
HOCTb CYIbOBI, CUMBOJIM3UPYET (ITPEACTABJISET) YeIOBeKa Kak
JIMYHOCTh, KaK CaMOCTOSITENIbHYIO OMOJIOTMUYECKYI0 M MH(POpMa-
MOHHYIO €MHUILYy. DTa TOYKA MOAYEPKMBAET WCKJIIOUUTEb-
HOCTh 4esloBeKa B Mupe, B Kocmoce. VIMEHHO Takol MUPOBO3-



3peHueckuil noaxon mnpeacrapieH ASC, BOCXOASIIMM 3HAKOM
SKJIMNTUKY, U TIOPSIIKOM CJIEIOBAHUSI TOIIOCOB-JI0MOB OT HEro.
Bocxoasimuii 3naKk, kak I jom acrpoaorundeckoii Kaptoi —
3TO HHAMBHUAYAJbHOCTh YeJIOBEKA: €ro JUYHOCTHBIE 0CO-
OEHHOCTH, CIIOCOOHOCTH, TajaHThl. CHcTeMa NoJHO3HA-
KOBBIX TONOCOB-I0MOB, IOCTPOEHHAsA (Beayllasi OTCYET)
ot ASC, oTKpbIBaeT 4ej0BeKa KaK JUYHOCTh, ONIUCHIBAET
ero NHJIUBHAYAJbHYI0, YHUKAJbHYI0, HEMOCPEICTBEHHYIO
Cyab0y.

k sk ok

3aHUMAaTeIbHO YUTATh «MEXJy CTPOK» KHUTU BbIJAIOIINUX-
Cs COBPEMEHHBIX M CPETHEBEKOBBIX 3aIaJHBIX XOPApHBIX aCT-
posioroB. Ha KakoM-TO MHTYUTHBHOM ypPOBHE 3TH aChl aCTPOJIO-
'Y 9yBCTBYIOT UCTUHHOCTb, TPABWJIBHOCTb TTOJTHOZHAKOBOM CH-
CTeMbl IOMOB, YJIaBIMBAIOT €€ nmepBoocHOBY. Ho oTka3biBatoTCS
MIPUHUMATH €€, B CUJTYy CBOEH MPUBEPKEHHOCTHU TPATUIIUSAM U aB-
toputeTaMm. [IpuHMMas B pabOTY MPUHIIMITH ITOJTHO3HAKOBOM CH-
CTE€MbI, OHU MPOJOJIKAIOT MPUIEPKUBATHCS OJHON U3 KJIaccHuye-
CKHX CHUCTEM JIOMOB — B UTOT'e MOJTy4asi HArPOMOXIEHUE TPOTH-
BOPEUMBBIX TTPABUJI.

B cBs13u ¢ yem, MOXKHO IMPUBECTA OYCHD TIOKA3aTEIbHBIN ITPH-
mep. Boinatommiicst Opuranckuii actposor [Jxon @poymu, aBTop
«Y4eOHMKa XOpapHOU aCTPOJIOTMU» COOOIIAET, YTO CUCTEMBI JI0-
MOB MOKHO pa3/Ie/IuTh Ha JIBE TPYIIITH;

— cucremy 1oMoB Regiomontanus;

— ¥ HEMIPaBWIbHbIE CUCTEMBI IOMOB.



Ho BOT BechbMa MHTEpECHOE 3aMeyvaHue, Kacamolmeecss oopa-
30BaHUS ACTIEKTOB: «dACHEKNIbl MO2YM 00PA308bI8AMbCS MOALKO
8 npedenax oopasyiouux Ux 3HAK08, U He MOYM NePeHOCUMbCS
HA coceOHuUe».

DTO0 O3HAYaeT, YTO, HAPUMEDP, €CJIM OJIHA IJITAHETAa HAXOAUTCS
B camoM KoHIle OBHa, a ipyras — B Hauajie Tesnbiia (puc. 6) — To
OHU He 00Pa3yIoT CoeIMHEH N (KOHBIOHKITUM ). [laHHBIT (DAKT aB-
TOp MOATBEPKIAET CIeAYIOIIMM HAIIsIAHBIM nipuMepoM. «[Ipen-
CTaBbTE, YTO IUIaHeTa — 310 Bbl. lonmyctum, Mapc B OBHe (puc.
6). 3HaK MECTOHAXOXJEHHUS IUIAHETHl — 3TO Balll JOM, CO BCe-
MU MPUJIETAIMMU TeppUTOpusAMU. A nipyras masera (CatypH
B Tenbiie) — mycth OyaeT Ban cocefi (wm cocesika). M oH Takxke
MOJeT CBOOOJIHO IepeMelaThes 10 CBOer TeppuTOoprr. Bl Mo-
KeTe ONM3KO MOJOWTU APYT K JIPYry, HO TIPU TOM MEXKIy Ba-
MU UCKJTIOYEH (PUBUUECKHUI KOHTAKT, TOCKOJIbKY BaC pa3jessier
orpaja Bamux BiajgeHuid. YToObl BBl CMOITIM OOHATH JPYT JIpyra
(BcTynuTh B (PU3UUECKUN KOHTAKT), YTO CUMBOJU3UPYETCS CO-
€IMHEHUEM — OJHOMY M3 Bac NPUIETCS MPOUTH Ha TEPPUTOPUIO
apyroro!»
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Puc. 6. JlBe T1uIaHETHl HAXOAATCS B OOHOM JOMeE
no Regiomontanus HO B cocemnux 3Hakax. Kapra «coemu-
HEHUsI», «Pa3beIUHEHHOTO» I'paHUIedl 3HakKoB. OpOuc MexmTy
Mapcom (29°36» Ona) u CarypHom (1°49» Tesnblia) cocraBisi-
er 2°13».

Kenesnas noruka! (JIelCTBUTENBHO, AJISI TOrO, YTOO 3aKJIIO-
YWT APYT Jpyra B OOBATHSA, IS HaYajla HEOOXOIUMO OKa3aThCs



BMecCTe Ha offHOM Tepputopuu.) Ho naHHas jormka — 310 mosn-
HO3HAKOBas JIOrMKa! D10 7151 MOJIHO3HAKOBOU CHCTEMBI BIIOJIHE
€CTECTBEHHO BUJIETh B CTHIKE 3HAKOB I'PAHULLY, Pa3Ae/ieHUe, 1a-
*ke cteny. [loTomy, UTO UIMEHHO B TOJTHO3HAKOBOW CUCTEME CThIK
IByx 3HakoB — 310 BCEI'JIA em€ u rpanuna aByx J0OMOB, JABYX
«Teppuropuii». Takum 00pa3om, HAXOISACh B COCEJHUX 3HAKAX,
TU1aHeThl, B oiHo3HakoBou cucteme, BCEI'TIA OynyT pacrona-
ratbcsi B PASHDBIX nomax. [Toatomy, gaxe eciiv oHM OydyT pac-
TIOJIOKEHBI OYeHb OJTM3KO OT CTHIKA MX 3HAKOB — MKy HUIMU BCE
paBHO He Oy/eT coeqHeHNS (KOHBIOHKITNHN), TIOCKOJIBKY UX T0-
MIpEeKHEMY pa3iesisieT TpaHula MeX/y TOMaMHU (BJIAACHUSIMUA).
Ho B kilaccnyeckux cuctemax JOMOB 9TOro He HalOmonaer-
ca! Pacnionoxxennsie B PABHbBIX 3Hakax raHersl, MOryT npu
stom Haxogutecs B OJJHOM nome. Ha puc. 6 Mapc nmeer k-
JUNTUYECKYIO A0roTy: 29°36» OBHa, a CarypH — 1°49» Tenb-
11a: OHU B pa3HbIX 3Hakax, HO B O/JHOM, B VIII nome (cucrema
Regiomontanus). ®usnuecku Mapc u CatypH HaXoAsTCs psAOM
JpyT C IPYroM, HO B 3TOM CJIy4ae OHM €HIE U aCTPOJIOTUYECKH
Haxonarca B OJJHOM nome, Tak 4TO TOrja MEIIAeT UM OBITh
B COEJUHEHNMU (B KOHBIOHKIIMM)? Mex Tem, 3ana/IHble aCTPOJIOTH
YBEpEHBI: B TIOMOOHOM CJTyyae KOHBIOHKIIHS MEKY TIaHeTaMU
HeBO3MOXHA. HO 4€TKMX, Bpa3yMUTENbHBIX OOBSCHEHHH, «IIO-
yemy ?» — HU y Koro HeT: «IIpocto, Tak 0OCTOAT Aea Ha TPaKTH-
ke». Crenast Bepa aBTOpUTETaM, OTCYTCTBUE KPUTHUYECKOIO aHa-
JIM3a U JIOTMKU 3[IpaBOrO CMBIC/IA, MPUBOAAT JaXe YCHEIIHbIX
acTPOJIOTOB K TOMY, UTO B MIX paboueM apceHasie BMECTO YETKOU



BBIBEPEHHOU CTPYKTYPbl, IPUCYTCTBYIOT IPOTUBOPEYALIUE IPYT
JIpyry NpaBuia.

Bo MHOrumx acrposjormyeckux COYMHEHHUSIX IPUCYTCTBYET
CTpPaHHOE MPABUJIO: «IUIAHETAa B JIOME, HaXOAAIIAsiCs B TOM ke
3HaKe, YTO M €ro KyCIU, aKTUBHO TIPOSIBIISIET ceOs B Jiesax J10-
Ma; a IJIaHeTa, PacloJIOkKEHHAS B CIeAyIOIEeM (OQHOM U3 Cey-
I0IIKX) 32 KyCIUAOM 3HAKe, MaJIO3HAUMMa (IIaCCUBHA) B JIEIax
3TOro jioMa». YTo 3T0, Kak He CBoeoOpa3Hast MOMBITKA POBECTU
I'PaHUIIBl JOMOB TI0 IPaHUIIAM 3HAKOB?

[TomHO3HAaKOBasA cCUCTEMA JIOMOB — 3TO TAKOM K€ PEBOJIIOLIU-
OHHBIN TIEPEBOPOT B aACTPOJIOTMYECKOM CO3HAHUM, KAKUM Obl-
Jla B CBOE BpeMs rejmolieHTprudeckas cuctema Mupa. MHorum
MpaKTUKaM, Kak TOrJa, Tak U cerlvac, ropas3io MpuBbIYHEE BHO-
CUTh YTOYHEHHUS U HArPOMOKACHUS B CYLIECTBYIOLLYIO CUCTEMY,
YeM MPUHSATH MPOCTYIO, HO TPUHIIMINAJILHO HOBYIO.

B 1noiHO3HAKOBOW CHCTEME He BO3HHMKAeT HEOOXOIUMOCTh
«JIOMaTh» J0Ma, BO3BOAWTb HEHYKHbIE T'PAHULIBI: TOCKOJIbKY
yIPaBUTENb JOMA, B KOTOPOM PacIojiokeHa ranera, 310 BCE-
I'IA, nipu moosix obcrositenscrBax, OJJHOBPEMEHHO u eé
JUCTIO3UTOP !

A Tenepb 1aBaiiTe BEpHEMCS K 3aMevaTesIbHOMY JeMOHCTpa-
IIMOHHOMY TTpUMePyY NMpo Yusbsima JInum u yKpaaeHHYIo poioy.

B XVII Beke (11.05.1602 — 09.06.1681) B AHI/IMU KWUJT BbI-
Jaromics actposor Yuabam JInmm. Yusbam JInim He TOMbKO
OBLT OOJIBIITUM MPAKTUKOM XOPApPHOM acTPOJIOTHH, JaB 3a CBOIO
KU3Hb THICSTYM ACTPOJIOTMYECKUX KOHCYJIbTAllMM, OH TaKXke



ObLT ¥ yYEHBIM-3HIUKJIONIEAUCTOM. JIMIIIM cucTeMaTu3upoBat
1 0000V UMEIOIIEcs] Ha TOT MOMEHT acTPOJIOTMYECKHUe 3Ha-
HUs. Pesymbratom ero padbotsl cTan (pyHIaMEeHTaTbHBIN TPy,
CTaBIlIE OCHOBOM JJ1s1 €BPOMEUCKOM IIKOJIbI aCTPOJIOTMH, MHO-
TUX y4eOHUKOB — «XPHUCTHAHCKasl acTPOJIOTUs», W3JIAaHHBINA
B 1647 rony.

B 1638 romy c¢ Jluum mpou30LIEN HENPUATHBIA CIlydau:
y HEro yKpajii KyIUIEHHYI0 UM OOJIbIIyI0 MapTHi0 peiObl. Bot
Kak caMm Jluum omnuceiBaeT 310 npowuciiectBue: «B 1637 ro-
1y, BO BpeMsi Moel noe3aku B JIOH/IOH, s1 KyNul HapTUIO Pbi-
ObI, YTOOBI OOecneunTh ceOs1 elor B BeJIMKHA TocT. OHa MpH-
Obuta Ha Oapke B YOITOH, Tjie s Xul, B cyoooty 20 cdhepparsi.
OnuH U3 MepeBO3YMKOB BMECTO TOTO, YTOOBI IIPUHECTU MHE JI0-
MOW MOIO PbIOY, COOOIINI, YTO MX TaKray3 ObUT OrpadiieH mpo-
IIUION HOYBIO, U UTO MOsI peiOa yKkpaaeHa. Toraa s B3s1 TOUHOE
BpeMsi, KOIJla BIIEpBbIE YCIBIIIAT 3TO COOOIIEHUEe, U TIOCTPOUII
Kapry, crpemsich 1ath cebe OTBET, KTO YKpall MOE UMYIIIECTBOM,
re OHO, M KaK BO3MOKHO BEPHYTh YaCTb U3 HETO WU BCE».
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Puc. 7a. Xopapnas Kapra, nocrpoenHas Y. JInju Ha OUCK
yKpasieHHOM pbIObl. MIMeHHO B Takyio cxemy Kaptsl ncnons3oBa-
JI €BPOIIEMCKHUE acCTPOJIOTH BO BpeMeHa JInm.



Puc. 7b. [Ina yno6¢TBa BocipusaTHs Ta ke Kapra, Ho moctpo-
€HHas B npuBblYHOM (opmare. 20 ¢peppana 1638 r., 8—59,
Cyppeit, AHrus.

Hy:xHo onpenenuTs miaHety, obo3Havarolyio B Kapre pbiOy.
JIunmm BeiOpast JIyHy, MOCKOJBbKY pblOa, O KOTOPOM UAET pedb —
9TO e/1a, MPOAYKT nuTaHus. A JlyHa B aCTpOJIOrun — ECTb CUMBOJI
enpl, mumy. K romy ke PopryHa (HeKas LIEHHOCTb, a B JaHHOM



ciyyae peioa s JInm npesacrasiisiia, mpexkie BCero, MaTepu-
aJbHYI0 IIEHHOCTh) B Kapre pacnonoxeHa B Pake, 3Hake ynpas-
nssiemoM Jlynon. To ectb 10, uTO mpeacrasiaeHo JIlyHol — B 1aH-
HBII MOMEHT 3TO LIeHHOCTh 11 Y. JIwmm. A Jlum xkenaer Bep-
HYTb CBOIO pbIOY, ClieOBaTeIbHO, OHA JJIS HErO IIeHHA. 3HAYHT
Jlyna — meficTBUTENIHHO ICKOMAsI PhIoOa.

Hyx#no Hantu Bopa. 1o MHeHu1o JInum (co clnoB cBUAETENS)
pbi0a He MoTepsiHa, a UMEHHO YKpajieHa. 3HAUUT HYKHO YCTaHO-
BUTH Bopa. Haiiném Bopa — Hailiém ykpaieHHy10 pbiOy. [ TaBHbIN
BOIPOC 3/Iech — MOUCK Bopa. Kem moxer Obith Bop? OueBuj-
HO, YTO BOPOBCTBO — 3TO MPECTYILICHHE; OJaropoiHble U 100-
POIOPSAOYHBIE JIIOAW HE COBEPIIAIOT TAKUX MOCTYNKOB. [1o3TO-
My IpearoaaraéMoro BOpa MO eT MpPeACTaBIIsITh TONbKO IJIaHe-
Ta HeOMaronmpusATHO pacronoxeHHas B qanHou Kapre. HeOma-
TONPUATHOE PACMIONIOKEHNE HEPEIKO YKa3bIBaeT Ha ciadble MO-
pajibHble KauecTBa. Y BOpa Takke JO/DKHA ObITh BO3MOXKHOCTD
COBEpIIUTH Kpaxy. Takum oOpa3om, BOp — 3TO MOCIAETHHIA, KTO
MMeJT «KOHTaKT» C YKpaJeHHOH pbIOoi. KOHTaKTHI M1aHeT — 3T0
KOH(UTypaLuu (acrekTsl) Mexay HUmMu. Pacxopsimmecs KoHpu-
Typaiyy — 3T0 COObITUS, KOTOPbIE UMEIN MECTO ObITh B HEJaB-
HEM IPOILIOM, MpeAlecTBOBaIU cuTyaliu. OT KoHpUrypaimu,
C Kakoil ImjaHeTod HemaBHO «ortouuia» Jlyna? Jlyna B Kapre
B 15°05» Tenbua: ecnm nocMoTpeTh Ha JABUKeHUE JIyHBI B pe-
TPOCTIEKTHBE, TO MOKHO YBUJETh, 4TO Korna JlyHa Obuta B 5°
Tespua, TO OHa TaM COBEPIIMIIA TOYHYIO onno3uuuio ¢ IOnum-
tepom. C 5° Tenpua u Ao cBoero nonoxenuss B 15° Tenbua



JlyHa Ha cBOEM MyTH He BCTpeThia OOJbIlle HU OJHON TOYHOU
KOH(UTypaLuu (acrekra) ¢ Jpyrov IUIAHETOM. 3HAYMUT MOCIIE-
HUI «KOHTaKT» y JIyHbI (pBIOBI) OBUT C KEM-TO, TpecTaBiIeH-
HeiM B Kapre FOnmrepom. Ilocmorpum npucransHo Ha FOnum-
Tep: oH B CKOpIIMOHE, HE B CBOEM 3Hake. MecToM ero pacno-
JIOKEHHUS YIIPaBJISIET BEPOJIOMHBIA Mapc, a ero u3B€YHbIN aHTU-
noz1, CatypH, OpocaeT Ha Hero acrieKT, «B3IJIsI», TIOJTHBIA Bpax-
abl, FOnuTep ke ocTaHaBIMBaeTCsi, YTOOBI HAUaTh PETPOrPaJHOE
JBUKEHHE — OH OYeHb 10X 1 ciad B atoit Kapre. CrieioBareib-
HO, FOmuTep oTBevaeT BceM Mpu3HaKaM Bopa: OH He OJIaropofieH,
B JIaHHBII MOMEHT y HEro HU3KO OIMyCTHJIACh MOpaJsibHAs IJIaH-
Ka, YeJIOBEK B TAKOM COCTOSIHMH, UYTO OH CIIOCOOEH Ha MPEecTyI-
JieHue, 1 6oJiee TOro, OH MOCJIEAHUIN KTO UMeJT «KOHTAKT» C Pbl-
6011-JIyHOH, TO ecTh MOCIeAHUI, KTO ObLT HA MECTE TIPECTyILIe-
Hus. be3 coMHeHus: Bop 31ech npeacrasied IOmurepom.

Kro xe sator Bop? Pox 3ansaTuil yenoBeka — 31o Bcerga 10-it
3HaK M0 X0y 30/IMaKa, OT TOro, B KOTOPOM PacIoiOKeHa Mpej-
craBiAIas ero miaHera. Bopa onmceBaer I0murep. I0murep
B Ckoprinone. 10-i1 3Hak ot CkopruoHa — JleB. YmpaButeib
JIsBa — Comaize.

Ilocne toro, kak acrposior JInyum BBISIBWI, 4TO BOp INpea-
cranyieH B Kapre lOnmrepom, o 00paTiicsi K MECTOIIOIOKEHUIO
FOnmrepa /17151 TOro, 4T0OBI ICTAILHO OMUCaTh BOpa. [10CKOIBKY
FOnutep Obu1 orpenenéH HU Kak yrpaBUTeb KaKOro-imdo J10-
Ma, a KaK IUIaHeTa, MMEBIIasi KOHTAKT ¢ MPEeJMETOM BOIpOCa,
TO €CTb IUIAHETa, KOTOPYIO TpeOyeTcst UIeHTU(MDUIIMPOBATh — TO



I tomMom Bopa, IMYHOCTBIO BOpa, OyaeT Mmectononoxenue KOmm-
tepa. fOnutep B Kapre pacnonaraercsas B Ckoprimone u B VII
Jome. 3Hak CkoprMoHa, Kak 3Hak Ha Kycnujae VII moma, noma
JIMYHOCTHU BOPA, OIUCHIBAET BHEIIHOCTh BOPA, YEM U IOJIb3YeT-
ca Jlwmu. Ho nanee, korga JIvui HaYMHAET BBISICHAThH POJ, 3a-
HATUA BOpa MPOUCXOIUT cTpaHHas Belb. Ciienys snoruke, VII
JIOM, B KOTOPOM HaXOQUTCs yKa3aresb (CUTHU(UKATOp) BOpa,
HEeoOXoIMMO MpUHSATH 3a | oM Bopa (B onvcanuu Bopa). Torma
Ha poJ AesitesibHOCTH Bopa yKaxkeT IV nom Kaprsr (kak X-i1 ot -
ro). B Kapre na puc. 7 kycriug IV goma pacnonoxen B Pake,
Y ynpasutesieMm npodeccuu Bopa, Mo ujee, 10JKHA BbICTYIIUTh
Jlyna. Ho nouyeMy cMeKaJIuCThIi acTPOJIOT BEIET pacy€T Mo 3Ha-
KaMm, a He 110 joMamM? Mecronosnoxenrem fOnurtepa oH cuuraer,
B ITEPBYI0 ouepe/ib 3Hak CKOPITMOHA; | JIJIS1 TOTO, YTOOBI OIpe/e-
JuTh ipodeccuto, cuutaet 10 3HaKOB MO X0y 30/IMaKa, HAYMHAasI
ot CropnirioHa, Takum o0pas3om, nomy4dasi JIbBa.

3ayem noTpeOOBANOCh MepeKmouarbcss Ha 3Haku?! YUem
HE NOAOIUIA MMEBILIAsCS B PACIOPSKEHUM CHUCTEMA JIOMOB
Regiomontanus?

JIn MIHTYUTHUBHO 4yBCTBOBAJI BEPHBIN OTBET, U IOPOU MO/
TOHSJT MpaBWiIa Moj cBOK MHTYyUlMIO. OH OlIyIlaj, YTO WUCTU-
Ha KPOETCs B TOM, YTOOBI UCTIONBb30BaTh «3HAKH, B KAUECTBE JI0-
MOB»: IPAKTUYECKUI OIBIT MIOCTOSIHHO TOJIKAJ €ro K 3TOM MbIC-
s. Ho OH He Mor JOITyCTUTh MBICJIU, YTO CUCTEMA JOMOB MOXKET
OBITh JIETAaHTHO MPOCTOM, KaK MOJTHO3HAKOBASI.

3HauuTt, CoJtHIIE TOBOPUT O JEATENBHOCTH Bopa: B 3ToM Kap-



te Conniie B Pridax. Kakyio mpodeccrio MoxkeT 03Ha4aTh 3HaK
Pri6? Tocénok crout Ha Oepery peKu: CKopee BCero OH phldak
(Pwi6n1). Ero noxonp! — crnenyionuii 3a mpodgeccuert 3Hak, Jlesa.
Vnpasutens [leBbl, Mepkypuii, pacronioxeH B Pribax, B o4eHb
yIIEepOHOM TOJOKEHUH: JOXOJ ITOTO YeJIOBeKa OYeHb HU3KUM,
oH OeneH. HeynuBuTenbHO, YTO OH peIAjICss Ha BOPOBCTRBO.
FOnuTep onuchBaeT BHEIIHOCTh BOPA: OH JOJIKEH ObITh KPEIKO-
IO TEJIOCTIOKEHUS, IHMPOKOIIEYNd, HEMHOIO CKJIOHHBIM K TIOJ-
HOTE, CPETHETO WM Yy Th BbILIE CPeJHErO pocTa. 3Hak CKopnmro-
Ha T00ABJISIET, YTO Y HETO JOJIKHBI OBITh PhIKUE WM TEMHO-KAIII-
TaHOBBIE BOJIOCHI, CKOpee BCero 0opoaa, BO3MOXKHO KPacHOBa-
TBII OTTEHOK KOXH. V1 OH TOUHO CKJIOHEH K TIOJHOTE.

I'ne Haxomures Bop? Y BOpa HAXOAUTCSA HCKOMOE UMYILECTBO.
Jlyna — umyiectBo, pacnonioxkeHa B Kapre B I tome, 10 ecTb B yr-
JIOBOM MO3UIMH, & 3HAYUT UMYIIECTBO IJIe-TO HEIAJIEKO OT J0-
Ma Jlunnu. CnenoBaresibHO, BOP KUBET B TOM *ke Mocenke. Bop,
Onutep B Crkopnmone, B 3Hake Boapl: BOp KUBET psAIOM C BO-
JIOW WJIA B CBIPOM MECTE; 3[IECh €CTh PEKA, 3HAYUT, CKOPEE BCETO,
IJIe-TO BO3JIE PEKHU.

Ocranock BBISICHUTB: rae pbida? Puida — 3to Jlyna; JlyHa —
B Tesblie, B 3eMHOM 3HaKe. 3HAYMT, ppi0a HAXOOUTCS B KAKOM-TO
HU3KOM MOMEUICHNUH: KJIaJOBKE, YyJIaHe, MOIBAJIE.

Vaacrest u BepHYTh pbiOy? Cxopnsiuecs: KOH(pUrypanuu —
rpsaaymme coobitusi. JlyHa nBuxkercsi, 4ToObl 00pa3oBaTh Cek-
cruiib ¢ Mepkypuem. YUrto Takoe Mepkypuii B atoii Kapre? [loxon
Bopa? B 1enom J1a, HO 3TO €ro BTOPOCTENEHHAS POJib, MPEKIE



Bcero, Mepkypuii — 310 ynpasutens 11 noma Kaptel, noma co6-
crBeHHocTy JInyum. Pei6a aprskercs k 3akpomam JIuyumm, To ecTh
pbIOa BO3BpaIaeTcst K Hemy — € yaacTcsl BEpHYTb.

N3yuuB nannyo Kapry, JIwuii BCIOMHWII, YTO B MOCEJIKE
JEUCTBUTEIBHO TTPOKUBAET YEJIOBEK, TOYHO MOMAIAIONIUNA O/
onmcaHue IpeanonaraecMoro Bopa. Hepgonro aymas, Yunbam
JIvnm HanpaBUJICS K MECTHOMY CYIbE U U3JIOKUJI EMY CYTb Je-
JIa, yKa3aB Ha [PeJIIoaaraéMoro Bopa Ha OCHOBaHMH CBOET'O acT-
ponoruyeckoro cyxaenus. Het, cynps He HazHaunn Jlvwm ncu-
XMATPUYECKYI0 KCIEPTU3Y: B T€ BPEMEHA IIapJaTaHbl U ICEB-
JI0-aCTPOJIOTHY elI€ HE YCIIENIM CO3/1aTh IPELEIEHTOB IS CKENTH-
YECKOr'o OTHOILLIEHU K acTposioruu. bosnee toro, Yunbam Jlnmmm
y’ke Toraa ObUT U3BECTeH KaK CepbhE3HbIN YUEHBIH, U ObUT OUeHb
YBaKAEMBIM YEJIOBEKOM, IIOITOMY CYbs1 HEME/JICHHO BBIITHACAI
opep Ha OOBICK KWJIMIIA TOI03PeBAaeMOoro, 1 Boiaeana Jinmim
B COIIPOBOXK/JICHUE KOHCTEOSI.

Poiba Hamuiach B gome mopo3peBaemoro. OHa XpaHWIach
B HEOOJBITION MPUCTPOIKE ¢ 3eMJISTHBIM TosioM. Ha mompoce mo-
JI03peBaeMblii Co3HAJICS B Kpaxe. OIHAKO 4acTh phIObl OKa3a-
Jlack UM y:xe cbeieHHou. Kak ormeTwi cam Jlwmm: «Mepkypuid,
ynpasurens I foma, Moero uMyIecTsa HaXoAUJICS B yIepOHOM
TIOJIO)KEHUH, K TOMY K€ OH OTYACTH CITYKHJI U 3apa00TKOM BOpa,
dopryHa okazayics B coequHeHu ¢ Hucxonsmmm JTyHHbIM y3-
JIOM — BCE 3TO YKa3bIBAJIO Ha MOBPEKACHUE WU MOPUY UMYIIe-
CTBa, €r0 YaCTUYHOE BO3BPAILICHUEY .



* ok ok

B acrpoJgoruu npeanoururebHa u 3¢ ¢ eKkTuBHA M0JI-
HO3HAKOBas CHCTeMa JOMOB (TOIMOCOB).

I nom (TOomoc) 3TOM cHCTEMBI — 3TO Bech 3HaK ¢ 0°00»
10 29°59», B koTopwlil nonagaetr ASC;

II nom (TOomoc) 3ToMH cHcTeMbI — 3TO Bech 3HaK ¢ 0°00»
710 29°59», caeayrommii, Mo X0y 30 1HaKa, 3a BOCXOISIIIM
3HAKOM (3HAKOM MECTOII0JIOKeHNA ACIIeH/IeHTa);

IIT xom (TOMOC) PTOM cHCTEMBI — 3TO Bech 3HaK ¢ 0°00»
10 29°59», caenyrommi, mo xoay 3oauaka, 3a II jomom
(Tommocom);

Kazkaplii caeayromuii J10M (TONOC) 3TOi CHCTEMbI — 3TO
Bech ovepeanoil 3Hak ¢ 0°00» go 29°59», nanee nmo xoay
30HaKa.

Hanpumep, mecrononoxkenne ASC (3KaunTAYeCcKas J0Irora
TOUYKM TIEPECceUeHU sl SKJIMIITUKU C TOPU3OHTOM) — 3°54» JleBbl,
TOIJIA:

I gom — ¢ 0°00» 1m0 29°59» (BkJawunteabno) /IEBA

II nom — ¢ 0°00» 10 29°59» (Bknounteabno) BECHI
III aom - ¢ 0°00» ;o 29°59» (BKJIIOYHUTEJBLHO)
CKOPIIMOH

IV gom - ¢ 0°00» pmo 29°59» (BKJIOYHTEJHHO)
CTPEJIEIL

V nom - ¢ 0°00» 10 29°59» (Bkawounteasno) KO3EPOT
VI gom - ¢ 0°00» pmo 29°59» (BKJIIOYHTEJBHO)
BOJIOJIEHN



VII nom — ¢ 0°00» x0 29°59» (BkrounrteabHo) PbIBbI

VIII gom - ¢ 0°00» go 29°59» (Bxrounteanrno) OBEH
IX gom — ¢ 0°00» g0 29°59» (BkaawounteabHo) TEJIELL

X gom - ¢ 0°00» mo 29°59» (BKJIOYHTEJHHO)
BJIN3HEIBI

XTI gom — ¢ 0°00» g0 29°59» (BkaounTeanno) PAK

XII gom — ¢ 0°00» 10 29°59» (Bkrouutebno) JIEB
k sk sk



JIVHA U IINTAHUPOBAHUE
IIOJIA BY IVIIEI'O PEFEHKA

Boripoc o 1mosoBo¥i MpUHAIIeKHOCTH OYIyIero moToMCTBa
BOJIHYET Y€JIOBEUYECTBO C CAMOTO €r0 BOZHUKHOBEHUS. [IpeBHUM
TIeMeHaM HEOOXOAMMO OBLIO POKIEHUS JOCTAaTOYHOTO KOJTMYe-
CTBa MaJIbYMKOB — OYIYIIIMX BOMHOB, 3AIIUTHUKOB U JOOBITYH-
KOB TIPOIUTAHUS — 3TO OBUIO HEMPEeMEHHOE YCIIOBHE BBIKHMBA-
Hus. B 6oiee mo3aHue 3MOXYM OTHOW U3 BaKHEUIITUX 3aa4 Ipa-
BUTEJIEH OBLIO 3aYaTh MaJIbYMKa — ChIHA, HACJICTHUKA JMHACTUU:
B T€ BPEMEHA 3TO BBICTYIIAJIA TAPAHTOM TOJIMTHUYECKON CTaOUITb-
HOCTH.

CoxpaHuiace 3aluch B JIETOIUCH, JaTMpoBaHHOU 1671 ro-
noM!'’, 0 3aABICHUM JTUIHOTO acTposiora maps Ajekcess Muxaii-
noBuya Pomanosa, Cumeona Ilosonkoro, KoTopslil NepBbIM CEH-
TAOPHCKUM yTPOM TIO3JIPABWIT LIApst U LAPUILY: « Ycmompen, ya-
pe, 51 0o0pe. Axu 3auancu 6 ympooe yapuupl Hamanuu Kupun-
N08HbL 8eAUKULl 20cyoaps. Beex npouux na Pycu deaamu u caa-
6010 npegaoiioem. On crase Kk crase cmsidcamu umamu. M nooe-
OoHocel, uyOHwlil umamu Ovimu. H naonedxicum oHomy Yypooumuocsi
Ha 30 denv mecsiua mpasersi»'!.

0 repecuére Ha COBpeMeHHoe Jietorucuuciienre. B To Bpemst B Poccuu eiicTBoBa
KaJeHJapb, HaYaJI0 KOTOPOro MPUXOAMUIOCHh Ha, TaK Ha3biBaeMylo, 31oxy COTBOpeHus
Mupa.

'B7181 roay ot CorBopenust Mupa, 30 TpaBeHs — 310 9 uioHs 1672 roga H. 3. lata



JlaHHOe, HUCTOPUYECKU 3aJOKYMEHTHPOBAHHOE CBUIETEIIb-
CTBO, MHTEPECHO Jaxe He TeM, yTto acrponor XVII Beka Tou-
HO MpeJcKazai cyap0y pOCCUIICKOTO UMIIEPAaTOpa, a TEM, YTO OH
npejcKas3al [aplo UIMEHHO pOXKJIEHUE ChlHA, a He Jouyepu. B mo-
cnegaure 100 sieT acTposioru ynopHo CHOpAT: YTO JIEKAIO B OC-
HoBe npeackazannsa Cumeona Ilononkoro? Cpenan am oH mpo-
THO3 C BEPOATHOCTBIO Ha 50%, 1 MPOCTO 0 CYACTIMBOU CITyvan-
HocTH yrajgan? Hanesscs au oH B cilyyae Hey/laud Ha MUJIOCTh
taps'?? Mnm BcE-Taku 3Be310YET BiIaAes] TAWHBIMU 3HAHUSAMU ?

COBCEM HEJABHO, B 2014 TOJY, VUEHBIM
VIAJIOCh OBHAPYKUTH 3AKOHOMEPHOCTD
MEXIY JIYHHBIMU PUTMAMM U I1IOJIOM BY V-
IIET'O PEBEHKA.

Hccnenosareny NpUILIM K BBIBOAY, 4TO (pa3bl (hepTUIBHO-
CTU (COCOOHOCTH K 3a4aTHIO) B OMOJIOTMYECKOM IIMKJIE Opra-
HU3Ma KEHIIMHbl KOHTPOIUPYIOTCA (WM PEryaupyoTcs) B3au-
Mopacnosnoxenuem Connua v JlyHsl. JKeHckuid MeHCTpyasibHbIN
LMKJI UMEET MPO3PAYHyI0 aHAIOTHIO ¢ UKJIOM a3 JIyHsl. Xo-
TSI IHOT/Ia OH OBIBa€T HE PaBHBIM €My IO MPOIOKUTETbHOCTH:
YyTh JJIMHHEE UM 4yTh KOpOUe (MPAKTUYECKH Y BCEX KEHILMH

poxnenus Ilerpa I Benukoro.

12 MonoGHbiit MIpeIe/IeHT UMeJT MeCTO ObITh B AHIIIMM. ACTpPOJIOT TpefcKasa Ko-
pomio I'erpuxy VIII poxaeHue HacleHUKa U BeauKoro mpasutenst. Ho 7 ceHTsa0Ops
1533 roga y I'enpuxa VIII poawmiack noub. BeHsira actpornor ObLT Tak MOTPSICEH, YTO
Jaxe He OIpaBIbIBaj cesl Ha Cy[e U CMUPEHHO MPUHSUT KazHb. OH Jaxe U Mpeamno-
JIO)KUTb HE MOT, YTO Ta caMasi KPOLIKa ¥ CTaHET OIHUM M3 BEJMYANIINX aHTJIMHACKUX
MoHapxoB, Enuzaseroii 1.



OH COCTaBJISIET rae-To 22—32 aHs). B jkeHCKOM LIMKJie UMeeT-
cq (pa3a, Tak HA3BIBAEMOW OBYJIALIMU (KOIZa CO3pEBIIas AMIe-
KJIETKA [MOKUJIAeT SIMYHUK). IMEHHO nocJie OBYJISILIMU B OPraHu3-
Me KEHIIMHBI HAaCcTyIaeT NMepHo, KOraa OHa CocoOHa K 3aya-
THI0. V1 epBble ke MOMNbITKY YCTAaHOBUTh B3aMMOCBSI3b IAHHOTO
pUTMa C JTyHHbIMU LIMKJIAMH, IIPUBEJIM MCCIIeloBaTeNel K MHTe-
PECHOU 3aKOHOMEPHOCTU. OKa3bIBaeTCs, OBYJIALMSA B OpPraHU3-
M€ KEHIIMHBI TPOMCXOAUT B TOT MOMEHT, Korga ComnHue u Jlyna
PacnosIokeHbl B 30UAKE (IPyr OTHOCUTEJIBHO JIpyra) MOJ TOUHO
TaKUM e YIJIOM ¢ 3eMJId, 1o KaKUM OHHM HaOMIOAAINCh B MO-
MEHT PO’K/IeHHs JaHHOM >KeHIIUHBIL. JIn0o, B TOT MOMEHT, Korjaa
Jlyna B 301uake oOpa3syet ¢ CoHIIEM Yroi, HO yXe sIBJISTIOLIHIA-
Cs1 TEOMETPUUYECKU CMEKHBIM TOMY YTy, KOTOPBI ObLT MEX/1y
HYIMHU B MOMEHT POJKJICHU S JaHHOW KeHIIMHBL. [[71s1 TOro 4ro0st
Jydiue cebe TO MpeCcTaBUTh 0OpaTUTECh K puc. 8a.
Puc. 8b. [IH1 BO3MOXHOU OBYJISILIMM.
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Puc. 8a. [loHsATHE YIIIOBOTO pacCTOSIHUS MEXAYy IUIaHETaMU
npy HAOMIOIEHNH UX ¢ 3eMITH.



Puc. 8b. /In1 BO3MOXHOU OBYJIALMM.

B MomenT poxkaenus: neBouku (keHiuHbl) ComHie u JlyHa
00pa3zoBaI MEX Iy COOOM KAKON-TO YOl OTHOCUTETLHO 3EeMITH.
Ha puc. 8a. on o6o3Hauen, kak YI'OJI. YroOsl Bu3yassHo 6e3
CIIEIMAILHOW TIOATOTOBKH 3TO TIOYYBCTBOBATh, BEYEPOM, B JIHH,
xoraa daza Jlynsl npudmmkaercs k [TomHoMyHMIO, B 3amagHON
qyactu HeOa Bbl yBuauTe 3axoasmee ComHIe, a B BOCTOUHOR —
6enécpiii 00bekT — JlyHy. Eciu omHy Barry pyKy Bbl HarllpaBuUTe



Ha CosHue, a BTopylo Ha JIyHy, TO Ballld pyKH OIMIIYT HEKOTO-
peiid yron — 31o u Oyner YI'OJI: yron mexay Connniem u JIyHoit
OTHOCHUTEBHO 3emJu (Bac).

[Ipennonoxum, 4To B HEKOTOPBIH AeHb roaa CosHila 3aHuMa-
€T TMOJIOKEHUE». 5», coracHo puc. 8b. OBysMs NPOU3OUIET,
korga JIlyHa okaxeTcsl B OIHOM W3 TMOJIOKEHUH, 0003HAYEHHBIX
Kak». 1»,». 2»». 3»,». 4», O/voKkaiIeM K cepeiiHe MEHCTpY-
anbHOro 1MKJIa. Eciiu cepeHa MEHCTpyaibHOTO LIMKJIA MPUXO-
JUTCS IPUMEPHO Ha Cepe/IMHy Mekay NonoxeHussMu JIyHel, TO
OBYJISIIIMSI OOBIYHO HACTYIAET B MoCenyiomiee (1o 30uaKy) mo-
JIOKEHHUE, TO €CTh MOC/IE CEPEIMHBI LIUKJIA.

Ha puc. 8b BBeneHsl cienyiomyie 0003HaYeHUsI:

.1 — 310 nonoxenue Jlynsl B 301MaKe, HA TOYHO TAKOM KE
paccrosinum ot COJHIIA, KaK U B J€Hb POKICHHUS.

.2 — 310 nonoxenue Jlyns B 3oauake, oopasytoriee [IPOTH-
BOIIOJIOZKHYIO ®A3Y (cMexHbIi1 yroi ¢ YIJIOM pacioioke-
Hus ConmHua v JIyHsl B MOMEHT POXKICHUSA).

.3 1.4 — 310 (paszel (NEPIEHANKYISPBI) K OCHOBHOU OCH MOJO-
*eHus JIyHbl

.5 — 310 nonoxenue ConHila B 30/iake, B HEKOTOPBIK MTPOU3-
BOJILHBIN JIEHD TOJIA.

Takum 00pa3oM, MEXIy CepeIMHON MEHCTPYaJIbHOTO ITMKJIA
¥ MOMEHTOM OBYJISIIIUM HE MOXET MPOWTH OoJiee HeAesu: Io-
CKOJIbKY OBYJISILIMSI BOBMOKHA Ha KaxJou (paze JIyHbI.
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Puc. 9. Bup v nopsiiok cMeHbl JTyHHBIX (ha3.

W3BecTHBIN (hakT, 4TO HaNOOJIEe YCTIEIIHBIE C TIETbI0 3a4aTH s
peOeHKa JIHUA — 3TO TIePUOJL Cpasy MOCsie OBYJISIIIMU SIUIIEKJIETKU.
['eHeTyeckuiil o Oyayiero peOGEHKa onpeaessieTcsi ero Xpo-
MOCOMHBIM HaOOpOM Tpu 3auatuu. Ho Bech BOIPOC B TOM, Kak
TOBJIMSAITh HA JAHHBIM TTpoLiecc?

Uccnenoparensmu ObUla OOHapykeHa MHTEpecHas 3aKOHO-
MepHOCTh. Tlom Oymyiero peGE€HKa 3aBUCUT OT PACIIONIOKEHHS
JIyHBI B MOMEHT 3a4aTus.



MAJIbY UK AEBOYKA

nyHaB | ®A3E nyHaBo Il @a3E
win wan
nyna B Il @a3e nyHAB IV @a3E
HA[ TOPH3OHTOM HA[ FTOPH3OHTOM
nyHaBo Il ®ase nyHaB | ®A3E
wim WAK
nyHa B IV oa3E nyHaB Il @a3E
noj roPH30HTOM nofj roPH3oOHTOM

Puc. 10. O6ycrnoBneHHOCTh TIONA Oymymero peoeéHka azon
JIyHBI B MOMEHT 3a4aTHsl.

3auaTne MaJjb4uKa (c OONbIlei 10l BEPOATHOCTH) IIPO-
ucxomut: KOI'TA JIVHA B 1 WJIU B 11l ®A3E U HAXOUT-
CA HAILTOPU30OHTOM, JIMBO KOI'TA JIYHA BO II 1JIN
B IV ®A3E U HAXOJUTCH IO TOPU30HTOM.

3auarTue 1eBOYKH (C OOMbILEi JOIei BEpOATHOCTH) IPOKC-
xomut: KOI'IA JIVHA B I JIX B Il ®A3E 1 HAXOUT-
CA 10 I'OPU30OHTOM, JIMBO KOI'TA JIYHA BO II 1JIN
B IV ®A3E U HAXOUTCA HAJZL TOPU30OHTOM.

Jlyna B bim3nenax, Pake, [leBe, Ckopnmone, Crpernble, Poi-
6ax Ha BOCXOJIe WM 3aX0J€, B 9TOT MOMEHT, MOXET YKa3bIBATh

Ha pOXJIEeHUE OJIM3HEIIOB (JBOWHSAIIEK ): MaJIbUMKA U ICBOYKHU.
%k sk ok

Paccunrars yriiel Mexay ConmHueM uiam JIyHOM MOKHO ¢ ITo-
MOIIIBI0 KOMITBIOTEPHOI MporpaMMmsl. TouHOE BpeMs poskIeHus
B 9TOM CJIy4ae He 00s13aTelIbHO, T09TOMY JJIS1 JaHHbIX LieJiel J1o-



CTaTOYHO 3HATh €r0 C TOYHOCTH XOTA Obl 1—2 yaca.

Tpebyercss onpenenuTh BO3MOXHOCTh 3avaTHsl MaJIbUuUKa
B Mapte 2020 roaa.

Hannbie o nonoxenuu Conxua v JIyHbl B KapTe MaMbl:

Comuue: 0°44» Tenen.

Jlyna: 22°57» bnuznenpl.

1. Ham HeoOxomumo 3HaTh yroa mexay ConHiiem u JIyHO.
JlJ1st 3TOrO0 HEOOXOAUMO 00€ JOITOTHI MIePEBECTU B OO (hOp-
MaT. ITO MOKHO cliesath 1o opmyIie.

A =Az+30°(N - 1), roe

N — nopsiakoBbI HOMep 3Haka: OBeH = 1; Tenen = 2; biaus-
Henpl = 3; Pak = 4; JleB = 5; Jlea = 6; Becol = 7; CkopnvoH =
8; Crpenern = 9; Kozepor = 10; Bononeii = 11; Pbiosr = 12.

AZ — 1ONTOTa TUIAaHETH B 3HaKe. B Hamem cinyvae y CosHua A
z=0°4», y JIynsl A z= 22°57».

A — nonrora mjaaHeTs B o01ieM gopmare.

A (Comurie) = 0°44» +30°(2 — 1) = 30°44»

A (Jlyna) = 22°57» +30°(3 — 1) = 82°57».

s onpenenenus yria mexay Comniem u JIyHoit, u3 60ib-
IIero 3Ha4YeHUs1 BBIYTEM MeHblliee. B Hamiem ciydae, OoJbliee
Oyner y JIyHbl.

YI'OJI =/ A (Connue) — A (Jlyna) /, rae:

A (Conniie) — sxkymntudeckas gonrora ConHia B oomem dop-
Mare;

A (Jlyna) — sxsmunruyeckas goirora JIyHsl B o0miem popmare;



YI'OJI — yron mexay Connuem u JlyHoii, HaOmomaeMbii
¢ 3emiu.

Buumanue: nonmydennsiii YI'OJI Bcerna nomkeH ObITh Beeria
menblie 180°. Ecnu y Bac nonyuwica YI'OJI> 180°, To uz 360°
BBIUTUTE TIOTYYEHHBIN PE3yJIbTaT.

[Monywyaem: YI'OJI = 82°57» — 30°44» = 52°13».

3HauuT, uHTepecyembiit yroa Mexay ComHuem u JIyHoit B ro-
POCKOIIE UCCIIEyeMOM KEeHILMHBI cocTaBiisieT 52°13». [Tpu aTom
Jlyna B bimsnenax Ha ConHue B Tesblie, onpeaesnser, 4Tto poau-
nack oHa B I ¢azy Jlynsl. OueHp BaXXHO OTMETUTS, (pasy JIyHBI,
B KOTOPYIO KEHIIMHA (JEBYIIKA) POAUIIACH !

[ockosbKy OBYJISIIMSL BO3MOXHA BO Bce (pa3bl, paccuutaem
YIJIBI OBYJISALIMY B KaxJI0U (pase:

III ¢aza — nporuBononoxna I ¢aze: yron mexay Coms-
ueMm u JlyHoi, B 31Ol (hpaze OyneT reoMeTpudyeckd CMEKHbIM
K YIUIy MEXAY CBETUJIAMU IIPUA POXKIECHUH. CMEXXHBIN YT OJI
= 180° — YI'OJ. CMEXHBI YI'OJI = 180° — 52°13»
= 127°47». Yron mexnay Conxuem u Jlynon B III nynnyio ¢azy
B 127°47» Oyaet OBYJISIIMOHHBIM YIJIOM.

IT paza. 3aeck yron ommuaercs Ha 90° ot 3agaHHOrO. 52°13%
+90°= 142°13». D10 oBynsAMOHHBIN yroi Ha Il ¢azy JIyHsl.

IV ¢aza. A stor yron Ha 90° MeHbIIE CMEXHOIO yIJa.
127°47» — 90°= 37°47» D10 oBYAsALMOHHBIN yroi Ha IV ¢a3zy.

3Ha4YUT, OBYJISILIMSI MOXKET HACTYIUTD:

— B I daze: npu ymie mexay Conmauem u JIynon 52°13»;



— B I (paze: npu yrie mexny Connuem u Jlynoit 142°13»;
— B III ¢paze: npu yrie mexay Comnuem u Jlynou 127°47»;
— B IV ¢aze: npu yrie mexay ConHuem u JlyHou 37°475.

2. Ecnu u3BecTHO, 4TO y HEE€ CpeIHUiA MEHCTPYAJIbHBIN LIUKIT
coctaBiisieT 25—26 aHe, a (peBpasibCKasi MEHCTPYyalIMsl OKUAA-
ercs npuMmepHo 26—27 gepaina 2020 roga, To TOraa cepeanHa
IUKJIa OyJIeT MpUMepHO cocTaBATh 12,75 nueit. VI oHa mpuaer-
cd rae-to Ha 10 mapra 2020 ropa.

3. 10 mapra 2020 roga Connrie Oyaet Haxoguthest B 20° PrI0.
A Jlyna 6yner B III paze. Yron ms 11 pazer = 127°47». 3nauwr,
OBYJISIIIUSA JIOJKHA HACTYNWTh, B IeHb, Koraa JlyHa Oyaer npu-
MepHO B 13°-14° Ckoprmona (Ha paccrosiHum 127°47» cneBa
ot ConHua). Jlyna okaxerca tam 13 mapra 2020 roga. Ho gon-
rora CojiHIIa HA TOT MOMEHT COCTaBHT yxe 23°12» Pri0, moato-
My nonrota JlyHsl (4T00 BbIIEpKaTh yroi) JOJKHA ObITh yxke
15°25» Ckoprnuona. NI naxe B 3tom ciyyae CoslHIE Ha HYX-
HOM paccrostauu ¢ JlyHou Oyaer B mo3uumu 23°19» Pwib6, a Jly-
Ha — B 15°32» CxopnuoHa — BOT OH UCKOMBIM MOMEHT OBYJISILIUU
B mapte 2020 roga! 13 mapra, 13 yacoB 49 MUHYT IO MOCKOB-
CKOMY BPEMEHHU.

4. IlepexonuM K caMOMy MHTEPECHOMY: IUITAHMPOBAHHUIO I10J1a
Oymymiero ped6énka. TyT BaKHO TOMHHTH O JIBYX CYIIECTBEHHbIX
OUOJIOTMYECKUX MOMEHTAX.

— CriepmMaTo30uabl CEMEHHOM KUIKOCTH (CTIEPMbI) B OpPraHU3-
Me JKEHIIMHBI MOTYT COXPAHSITh CBOIO JKM3HECTIOCOOHOCTD 10 3-X



JHeW (ITOT CPOK CTPOr0 MHIMBUAYAJIEH, U 3aBUCUT KaK OT JKU3-
HECTOMKOCTH CaMUX CHEPMATO30MIIOB, TaK U OT XUMHYECKOIO
COCTaBa CEKpeTa MOJIOBbIX MYTEN U MAaTKU KEHIUHbI).

— MomeHT 3a4atus (OrJI00TBOPEHUs WK (PepTUIN3alium) —
310 BoBce HE MOMEHT caMoOro monoBoro KOHTakTa (KOUTYyca),
a meproy (0OBIYHO, MOCTEAYOIIMe 32 HUM 56—72 Jaca), B KO-
TOPBIM MOCTYHAIOIINE CIIEPMATO30M/Ibl U3 BJlarajiuiia MpOXOAsT
yepe3 KaHasl IIeUKW MaTKy M MOMNaJaloT B €€ MOJIOCTh, IJie YKe
U TIPOUCXOIUT UX «BCTpEYa» C OBYJIMPOBABIIECUCS SIUIIEKIIET-
KoH. [lanee mpomcxoguT MpOHMKHOBEHKE TOJIOBKU CIIEPMAaTO30-
Uaa BHYTPb SIMLEKJIETKH — T.€. OIJIOJOTBOPEHKE.

CriocoOHOCTB K 3a4aTHI0 y UCCIIeTyeMOM KeHIIMHBI HaCTyTa-
et 13 mapra 2020 roga B 13 yacos 49 munyTt no Mockse. B sator
nenb Jlyna naxogurces B III daze. s 3auatusa MAJIBYUKA,
HeoOxoaumo, utoos! JIyHa B 111 ¢hase Obita B 3TOT MOMEeHT HAJ]
ropu3oHToM. Ho B 3TOT MOMeEHT, Hanpumep, B Mockae, JlyHa
HAXOJUTCS HUKE TOPU30HTA. A TO BpeMsl JIEBOYEK.

3auarve MajgbuMKa MOXKET HACTYNMTbh TOJIBKO Iocie 23 yva-
coB 54 muHyT, Koraa JlyHna B3ouner Han ropuzonTom B 111 daze
(nns1 ropoga Mockssl). U aToT nepuon npoaiuThes 10 14 mapra
2020 roga, 8 yacoB 59 MHUHYT 110 MOCKOBCKOMY BPEMEHH, KOTa
Jlyna B III (paze 3ala€T 3a ropu30HT Hag MOCKBOM.

A cHoBa Bocxog HacTynuT 15 mapra B 1 yac 19 MuHyT 1o moc-
KOBCKOMY BpeMeHU HajJ MOCKBOM.

A 16 mapra B 12 yacoB 34 MUHYT 110 MOCKOBCKOMY BpEMEHU
Hactymut IV ¢paza Jlynsl. M1 nepronsl Mayipunk/geBovka rnome-



HSIIOT CBOE OTHOIIIEHME OTHOCUTEJIBHO BOCX0Aa U 3axona JIyHbl.

k %k ok

Ecnu Bbl 3aX0TUTE BOCTIONIB30BAThCS JAHHOM METOJUKOM I1j1a-
HUPOBAHUS MoJIa peOEHKA, TO B MOJOBOM KOHTAKT JIydIlle BCTY-
natb cpasy Iocje Bocxona WM 3axofa JIyHsl, B 3aBUCUMOCTH
oT (pasbl, KOr/Ia epUOoJT 3a9aTH s KEIAEMOTO TSI BacC Mojia peOeH-
Ka TOJIbKO HactymaeT. Torjma y crepmMato3ouioB OyaeTr OoJblie
BpPEMEHH [JIs1 TOro, YToObl 3a4aTe MPOU30IILI0 UMEHHO B HYX-
HBI MOMeHT. OOparute BHUMaHue, uTo JlyHa, kak u ConHile,
B TeueHue cytok HAJI u 11O/l ropu3oHTOM HaXOAUTCSA HE OIMHA-
KOBOE BpeMmsi: Tak B bimsnenax u Pake JlyHa 3HaunTEIHHO OOJTH-
e BpemeHu npoBoaut HAJI ropuzontom, a B Ctpesnblie u Ko-
3epore — [1O]] ropuzontom. [Toatomy, eciu mon Oymymiero pe-
OEHKa MeeT JJTs1 BaC MPUHIMITUAILHOE 3HAUSHHE, TTOATa TbIBaK-
T€ U COOTBETCTBYIOIINI MECIL, /17151 OOJIbIIIel BEPOSITHOCTH yCIIe-
xa.

% %k ok

HecMoTpst Ha WHTEpeCHOE OTKpHITHE, MPoOJieMa TOro, UTO
OIUIOJOTBOPEHUE SIMIIEKJIETKM (MOMEHT 3a4yaTusi) MPOUCXOIUT
HE cpaz3y e [0CJIe MOJIOBOT'0 akTa (Jake B TOM cllyuae, Korja ¢a-
3a (bepTUIILHOCTH B )KEHCKOM OpPraHU3Me yKe HACTYNWJIa), a CITy-
CTS1 HEKOTOPOE BpeMsI MOCJIE HETO MPOAOJIKIIIA BOJTHOBATh y4U€-
HbIX. [IeJ10 B TOM, YTO BpEMEHHOU UHTEPBAJI, B TEUEHUE KOTOPOT'O
MOJET MTPOU30MTH OIUIOAOTBOPEHUE, 1OCTATOUHO IIMPOK, U JI0-
IIyCKAET, YTO 32 3TO Bpems JIyHa MOKET IOMEHATh CBOE MOJIOKE-
HHME OTHOCHUTEJILHO TOPU30HTA — B30OWTH HAJl HUM WJIK HA000pOT



3aiTH 3a Hero. M Takum 0O0pa3oM npon30oMIET 3auaTue peOeHKa
MIPOTUBOTIONIOKHOTO T071a. Y 310 6e3ycinoBHO cHUKaeT ahdek-
TUBHOCTb OT NMPUMEHEHUsI Ha MPAKTUKE CAETAaHHOTO OTKPBITHSI.
[lepen y4€HpIMU BCTaa 3a/1a4a MAKCUMAJIbHO TOUHO PACCUMTATh
MOMEHT 3a4aTysi, UM XOTsI Obl 3HAUUTETHHO CY3UTh €0 BO3MOXK-
HbIE BPEMEHHbIE PAMKH.

[lorbiTKa BBISIBUTH 3aKOHOMEPHOCTh MEXy BPEMEHEM TOJIO-
BOTO aKTa M1 MOMEHTOM 3a4aTusi HA OCHOBE OMOJIOTMYECKHX Ta-
paMeTpoOB YCIEXOM He YBEHYaJIach.

OpnHako y4€Hble HATOJIKHYIMCh Ha OJHO acTPOHOMMYECKOE
HaOMmoIeHre, KOTOPOe BO3MOXHO PEIUT JaHHYI0 TPOoOeMy.

B ITPETIOJIATAEMBI MOMEHT 3AYATW, TTJIAHE-
TbI, «KOTBEYAIOIIIME» 3A POXJIEHUS JETEN B KAP-
TAX POXIEHWA N OTHA, 1 MATEPU HAXOIMNJINCb
B TEKVIIEN CUJIBHOU, VIJIOBOU ITO3ULINU (1o ecTb
pacnionaranuck Bomsu ASC, MC, DES, IC unu o6pa3oBbiBasin
KOH(UIypalluy, MPEUMYIIECTBEHHO JIETKKE, C HUMU).

Korna ynpasutens V goma wi riadera u3 V goma, Wiv cama
JlyHa Haxogunuch BOMM3M YTIJIOB WM TOYHOU ONArompusiTHOM
KOH(UI'YpaLlMU C HUMHU — PENpPOAYKTUBHAs AKTUBHOCTD I10JIO-
BBIX KJIETOK PE3KO BO3PACTAET (32 UCKJIIOYEHUEM MEePUOI0B (pU-
3UOJIOrMYeCKON MH(EPTUILHOCTU (HECTIOCOOHOCTH K 3a4aTHIo)
JKEHIIIVHBI).

1. TlepBoHaYanbHO HEOOXOAUMO UMETh OTPEKTU(UIIMPOBAH-
Hble HaTaJIbHbIE KapThl 000MX poauTesieid. To ecTb TOYHO 3HATh
JaTy, BpeMsl U MeCTO KaJI0ro U3 HUX. BpeMsi ¢ TOUHOCTh He 60-



aee 5—10 MuHYT.

2. AcTpoJorMuecKkd, B JIOOON HATAJIbHOM KapTe, Ui MYX-
YMH U KEHILMH, TUIAHETHI ONpeiesisiolue AeTeil (yKasblaloliye
Ha JIeTer) — 3TO IEMEHTHI V JOMa: €ro ynpaBUTeSlb, U BCE IJ1a-
HETBI B HEM PacroJIOKEHHbIE (€CJIM TAKOBBIE UMEJTUCH). [Tpu aTOM
9CCEHUMaJIbHASA ITPUPOJA JIEMEHTOB V JOMa B JAHHOM KOHTEK-
cre ponu He urpaet: Mepkypuii u CaTypH, Kak 3JIeMEHTHl V J10-
Ma, CTOJIb € YETKO 3aHMMAaJIM YIJIOBble MO3ULMK, Kak IOnurep
u Benepa.

3. B TOT eHb, B KOTOPBIH TUIAHUPYETCS 3a4aTre, HeOOXOMH-
MO pacCcuMTaTh CyTOYHOE MOJIOKEHUE BCEX 3TUX IUIAHET: KOrna
oHu okasbiBatoTcs BOnsu ot ASC, MC, DES, IC, u B 6maromnpu-
STHOM KOH(UTYpAIUK C JTOObIM 13 HuX. [IpnoamkeHre MOKHO
cumTarh B auanaszone 15°-20°, a s koHuUrypammii Opats op-
ouc B 2°-3°.

4. 3avatre peOGEHKA y TAaHHOUM Maphbl MPOU3OMAET B TOT MO-
MEHT TOCJIe TIOJIOBOT'O aKTa, KOTIa OMHOBPEMEHHO JIIo0ast U3 1J1a-
HeT V JIoMa HaTaJIbHOW KapTe OTIa, U Jiio0as u3 tiaHer V Jio-
Ma HaTaJbHOM KapTe MaTepu OKaXyTCs B KaX /bl B KaKOU-1100
U3 CWIIbHBIX (YIJIOBBIX) NO3ULIMA. DTU MOMEHTBI MOKHO YCTaHO-
BUTh U3 PACUYETOB, COIJIACHO M1.3. DTO JOKHBI OBITh COBIAICHHS
10 BPEMEHH, KOI/1a B KAKOM-TO MOMEHT IIJIaHeTa V ioMa HaTaJlb-
HOW KapThl OTIIA OKAa3aJ1ach B YIJIOBOM MO3ULIMM U JpyTas IUIaHe-
Ta V IoMa HaTaJIbHOM KapThl MaT€PU TaK:Ke OKa3aJlach B yIJIOBOM

TIO3UII1H.
k ok ok



IHOTEPAHHAA
INPOCTPAHCTBEHHA{ OCb

BOJBITMHCTBO COBPEMEHHBIX acTPOJIOTOB padOTAIOT C CHCTe-
Mo 1omoB win nosied [nammnyca, Koxa, Permomonrana, Kam-
NaHyca — Wi Koro-Huoy s eme. Ho Bce oHM 6epyT TOJTBKO 2 OCH,
TEM CaMbIM C:KMMasi IPOCTPAHCTBEHHYIO MH(OPMAIUIO JI0 TJIOC-
kocti. Ho ecnmu BCHOMHMTD 1IKOTY, YPOKH (PU3BMKK U MaTeMa-
TUKH, TO B co3Hannu BcruibiBaeT, uto IIPOCTPAHCTBEH-
HBIX OCEH HOJIZKHO BbITH 3 (TPU)!

Jlaxxe MOKHO BCTIOMHUTD, YTO €CTh OCh a0CITUCC, OCh OPIMHAT,
M OCh atuIMKaT (KOTopyilo MateMaruku odo3nadaot OZ). Coor-
BETCTBEHHO OHU (DOPMUPYIOT 3 MJIOCKOCTH: OJHY TOPU3OHTAIIb-
HYI0O W JIB€ BEpTUKaJbHbIE, pacriojiarasi Tak, 4YTo BCE TPU OHU
CTPOTO NEPIEHAUKYISIPHBI IPYT APYTY.

Ho 4rto mbI BunuM B actponorun? Kak BO3HMKAIOT IJIaBHbIE
TOYKHM ropockora?

[TnaHeThl OBUKYTCSA BAOJL SKJIMITUKH 'S, DKIUNTHKA pa3-
JeJisieTcsl Ha BUOUMYI0 M HEBUAUMYIO 30HBI [ OpU3OHTOM.
Ho B KaX/plif MOMEHT OHA TIepeceKaeT ero B JIByX TOUKax HeOec-
HOU cpepbl. DTy TOUKY aCTPOJIOTM HA3bIBAIOT ACLIEHAEHTOM —
BOCXO/IoM HeOa. B 3amagHO¥ wacTu OyaeT MpOTUBOMOJIOKHAS
Touka — 3axoga. E€ HaspBawr [lecuenaeHroM. Mexay HUMU

13 312 o6nacts Hasssaerca [IOSICOM 30/IUAKA.



MO’HO MPOBECTH NPSMYIO JIMHUIO, ¥ OHA MPOUJET TOUHO Yepe3
ueHtp. [lonydaercs ock. Ock, Jiexkalas B IIIOCKOCTH TOPU30HTA.

Bropon oce mupa aBnserca ocb Mepuanana! Ilepecekasich
¢ sxsmmnTukor oHa Jaet Tocku MC u IC. Ilnockocts Mepuana-
Ha — 9TO MIOCKOCTb, MPOXO/SIINAsi Yepe3 TOMOLEHTP (TO eCThb Ye-
pe3 Hallle MecTOTOJIOKeHNe), U Ha HebecHor cepe, poxoas-
uras yepe3 Touku fOra, Cesepa, [lomoca Mupa u 3enura.

n?

[TockonbKy OOJNBIIMHCTBO AaCTPOJIOTOB TIBITAIOTCS CBSA3ATh
toukn ASC m MC B emunylo cucremy, odo3Hadass MC kak
10 oM — TO Mosy4aeTcst YepTex, Kyaa MPOCTO HEBO3MOKHO 3a-
nuxaTthb 3-10 ocb. Yl monyyaercs ssBHOE UCKaKeHUE TPOCTPAHCTBA.

Ho nuist mocTpoeHnst NpoCcTPaHCTBA HYKHA eIé OJHA
ochb! 1 oHa B acTpOHOMIH Ha3bIBaeTCs OCbI0 1 BepTHKA-
Ja!

N och 1 BepTHKaIa 32JaéT TPETHIO NPOCTPAHCTBEHHYIO
KOOpAUHATY!

HeB03MOKHO MOCTPOUTH TOUHBIA IPOTHO3, HE YUUThIBAS pac-
nonoxkenue Bcex oceil! Ho as 310 Kaxkaas och OJKHA CTaTh
camocTosTepHoM ! VI3 MaTeMaTHKY Mbl IOMHUM, ITPO MEPIIEHAN-
KYJISIPHOCTb TPOCTPAHCTBEHHBIX OCEN — UX HE3aBUCUMOCTD JIPYT
or apyra!

ToJbKO NOJTHO3HAKOBasi CHCTEMA AaCTPOJOrHYecKHX
JIOMOB (MJIH MeCT) MO3BOJIsIET paccMaTpuBaTh BCe OCH
He3aBUCHMO Apyr ot apyra. Takum oOpa3om, 3T0 eHH-
CTBEHHasl CHCTeMa, IMO3BOJIAKIAS OIEHNTh KOCMHUYe-



CKHE€ ITOKa3aTeJId B IPOCTPAHCTBECHHOM o0béMe.

Llentp 3AMNAJ
* (TYT Mbl)

I1
PH30T

or

Puc. 11. Pacnionoxenue 3-x MmIOCKOCTEN MPOCTPAHCTBA.

Ho, k coxalieHno, O0JIBITUHCTBO aCTPOJIOTOB BOOOIIIE HE WH-
TEPeCYIOTCsI aCTPOHOMHUEN, /1a U HE 3a00TATCS O TOYHOCTH CBOMX
pa6ot. U mpobGieMa B TOM, 4TO 3-51 OCh B KJIACCHUECKOM acTpo-
JIOTHM TIOTEPsTHA.

ACTpPOHOMMYECKY 3Ta OCh MPOXOAWT ¢ BocToka Ha 3amaj, ve-
pe3 TOIOLIEHTP.

Ho e€ HeT B KJIaCCMUECKUX aCTPOJIOTHMUYECKUX MPOrpaMMax.
Kak ObITB?



XUTPOCTh €CTh: Ha caMoM jeJie ocTh 1 Beprukana paccum-
THIBaeTCs1 OOJBIIMHCTBOM ACTPOJIOTMYECKMX TPOrpaMM, Ipo-
cTo 0003HAYAETCs OHA TaM... Kak (PUKTUBHAs iaHeTa. KoHeu-
HO, TIOJIHEHINI acTpoHoMuueckuil 6pen. Ho nceBpoactposnoru
He JTI0OAT 3a/[yMbIBaThCSI B CMBICJIE ACTPOJIOTHYECKUX OOBEKTOB.

3anagHbld TOYKA 3TOM OCH Ha3BaHa B mporpammax — BEP-
TEKCOM. B HeKkoTOphIX Mporpammax, ecTb Oojee MmepBOCTe-
NIeHHas [IJ151 aCTPOJIOTMYECKOT0 MPOTHO3UPOBAHMS TOUKA, HA3bl-
BaeMasi AHTUBEPTEKCOM. AHTHBEPTEKC — Ha CaMOM JeJie —
9TO nepecedeHne mIockoctu 1 Beprukana ¢ IkiaunTuxkoi
Ha Bocroke. Ceoero pona ananor ASC.

i1 TOYHOro acTpPoOJOrH4eCKOro IpPOrHOo3UPOBAHUA
apxy Ba’kKHO YYHUTBIBAeT ACHEKTbl TPAH3UTHBIX U IPO-
rpeccuBHbIX I1aHeT K TOUKE AnTuBeprekca (1 Bepruka-
Ja)!

be3 3Toro yuéra, 3HaunTeJibHAsA 4aCTh NPOrHOCTHYE-

cKoll HH(OpMaAIK OKAKETCSI NOTEPSTHHOI.
% %k %k



PA3SAEJI II ACTPOJIOTHYECKAA
I'PAMOTHOCTD
N HAYYHAA ACTPOJIOI'UA

KAKR PABOTAET ACTPOJIOI'A

CrnoBa «acTpoJyiorusi», «TOPOCKOI» 3HAKOMBI, HABEPHSKa
BceM. Ho yBepeHs! i1 BBl B TOM, UTO 3HaeTe 00 TOW MUCTUYE-
CKOM CTOpPOHE KU3HU BCE, 4yTO Hy:kHO? Ha camom perne, actpo-
JIOTUSI — 9TO BOBCE HE KOJIOHKA «TOPOCKOIOB ISl 12 3HAKOB»,
OHa MMeeT ropas3zio OOJbIIe BOZMOKHOCTH, KOTOPbIE TTPU Tpa-
BWJILHOM MTPUMEHEHUN MOTYT OBbITh OYEeHb JaXe MMOJIe3HbI B IM0-
BCETHEBHOM KM3HU. BOT 0 TOM, 4yeM MOXeT ObITh MOJIe3Ha acT-
pOJIOTUs M KaK €€ rpaMOTHO MCIIOb30BaTh, Mbl U TIOTOBOPUM
B JAHHOU pyOpHKeE.

A moka Ha4YHEM ¢ BoIpoca 0 MatepuaibHOM akrope. He cek-
pET, UTO MHOTHE CKENTUKHU OTPUIIAIOT acTPOJIOTHI0O Ha OCHOBA-
HUM TOTO, YTO HE MOTYT OOBSICHUTB TOTO, Kak OHa padotaer. [[py-
TUe, TBITasICh, BCE ke pa3o0paThCs B 3TOM BOMPOCE, MBITAIOTCS
HaWTH OOBSICHEHWE B MAarHUTHBIX NOJSX IiaHeT. Ho Ha camom
JieJie He HY)KHO MCKaTh OOBSICHEHUsI B MATHUTHBIX TOJISAX, 51 BacC
YAMBIIIO: TUTAHETHI U 3BE3/1bl HE OKA3bIBAIOT HA HAC BO3JEUCTBUS,
HU C TIOMOIIIbIO MATHUTHBIX TIOJIEN, HU KAKUX JIpYTux... Ousnye-



CKYIO MOJIeJIb ACTPOJIOTUM MOKHO CPaBHUTH ¢ yacamu. [Ipearo-
JIOXUM, Balll padounii IeHb HaunHaerTcsl exxeaneBHO B 10—O00.
Torpa, 4yT00 ycrieTh Ha padoTy, BaM HEOOXOAUMO BCTaBaTh B 8
—00. U BbI cTaére yTpoM, Koraa yacel nokassiBaior 8—~00. Ho,
10 CYTH, IPUYMHA TOTO, YTO BbI BCTAETE — ITO HE MOKA3aHUs Ta0-
JI0: caMH TI0 ceOe Yachl «He BUHOBATHI» B TOM, UTO BbI BHIHYK/IE-
HBI BCTaBaTh. BeTaBaTh Bac 3acTaBisioT apyrue npuuuHbl. Ho pe-
3yJIbTaT BO3JAEUCTBUS 3TUX JPYTUX MPUYMH CUHXPOHHO COBIMA-
JIAeT ¢ TEM, 4TO 4acel mokasbBaioT 8—00. 3BE3aHOE HEOO — ITO
Oosbion 1uceponar, a MIaHeTh — cTpesku Ha HEM! HebecHbie
Yachl MOKa3bIBAIOT HAM PACIMCaHUe COOBITUM, 3aJI0KEHHBIX Ka-
KHMHU-TO, TIOKA HE W3yYEeHHbIMU, TPUYMHAMU. MOKHO Ha3bIBaTh
ux borom, moxHO Kocmuueckum pazymom. EE npeBHue Hapo-
JIbl CUMTAJIM, YTO PACTIONIOKEHUS TUIAHET CPelu 3BE3] — ITO OT-
pakeHue BOJIM OOroB. A UCTOJIKOBATh SI3bIK OOTOB ObLiIa MTPU3Ba-
Ha acTpojyiorusi. ACTposorusi, o OOJbIIOMY CUETY, 3aHUMAETCS
pacimdpoBbIBAHUEM TE€X 3HAKOB, KOTOPBIE «IOKA3bIBAET» HaAM
Kocmoc.

Kaxk o06macTb 3HaHMs OHAa HauOosee OJM3Ka U POJCTBEHHA Me-
JUIMHE. ACTPOJIOT — 3TO TOT k€ CaMblil Bpay, HO KOTOPBIN Jie-
YUT HE TeNo, a CyAbOy. ACTPOJIOTUSI — ITO UHCTPYMEHT TOTO,
KaK cJIeJIaTh CBOIO CY/IbOYy CUACTIIMBOU ¥ OJIAroroxyqHou, n30e-
*KaTb HenpusitHocTed. Ho, Kak U B MeIUIMHE, pe3yJIbTaT 3aBH-
CHUT OT CJIMIIKOM MHOrux paktopoB. [TosTomy nHoraa u Bpauu
OILIMOAIOTCS, HO ITOBO/I JIX 3TO, YTOOBI Torga o0bpaButh BCIO Me-
JULIVHY [IapIaTaHCTBOM? !






B YEM CYTHh ACTPOJIOTN?

WTtak coBa «aCTpOJIOrHsi» U «TOPOCKOI» Ka3ajaoch Obl BCEM
3HAKOMBI, HO pPeajibHO MaJIo KTO MpPeACTaBJIsIeT, YTO 3TO U KaK
OHO paboTaeT. BobIIMHCTBO MofeH aensaTes Ha 2 jarepst: «ga-
TAJIACTBI» U «CKEITUKI».

datanucTbl 00ATHCSA 0OpAIIAThCA K acTPoJIoram, MOCKOJIbKY
HE XOTAT CTOJKHYTBCS C MJIOXUM MPOTHO30M, MOCKOJBKY yBe-
pPEeHHbl B mpeAonpeaeaéHHoCcTH cynbOb. Ho Ha camom niene 310
HE TaK.

CkelnTuku ke 3TO Te, KTO Mapy pa3 CTOJKHYJIUCh C TeM,
YTO TPUIYMaHHbBIE KYPHATMCTAMH «TOPOCKOIBI U3 KOJOHKH»
He cpaboTayv, MO0 YCIBIIIAIN BHICTYIUIGHUE IIapiaTaHa, Ha-
3BaBIIero cedst acrposnorom. OTCona BO3HUKJIIO MX SIPOE HEJO-
Bepue.

Ho Hu 1e, He apyrue no ¢akTy He MpaBbl. ACTPOJOTHS —
OHa Kak MeAMIIMHA, TOJIbKO padoTaeT Ha 0ojiee TOHKOM ILIaHe.
C onmHOHM CTOpPOHBI y YesioBeKa JeWCTBUTENBHO ecTh CBOOOIA
Bom 1 Cynp6y MOXHO KOPPEKTUPOBATD, co6ctBeHHO
10 TOH e MpPUYMHE acTPOJIOTHs M HUKOTAA He OydeT padoTarh
Ha Bce 100%, a Bcerga JuIb ¢ OMM3KOW y HEl BEPOATHOCTHIO
(4TO M JAET CKENTUKAM ITOBOJI B HEM COMHEBAThCH).

CyTb, CMBICJT BCETO 9TOTO B TOM, YTO OTMEHUTH PACTIONIOKEHHE
TJIaHET MBI HE MOXeM, HO MbI BCETrJ]a MOXEM MepPeIOKUTh ero
BJIMsIHUE B O0Jiee BHITOAHYIO )il ce0sl TUIOCKOCTB !



Hanpumep, MHe acTpOJIOTMYECKUi TIPOTHO3 MPeapeK COObI-
THS1, CBSI3aHHBIE CO 3[I0POBbEM — W sI B HYXHBII JIEHb MOIIEN
K Bpauy JIeYlTh X pOHUYECKOe 3a0oieBaHue. BoT y MeHs u mpo-
UTpaJIuCh [lela, CBSI3aHbl CO 3I0pOBbeM. A eciu O s He TOIIEN
B 3TOT JIeHb — CIYYWJIOCh Obl YUTO-TO APYTOM MO 3TOU TeMe, Ha-
npumep, 51 Obl YeM-HUOYIb TPYTHM 3a00JTe.

Wnu, HaripumMep, TPOrHO3 FOBOPUT, YTO HYKHO OTACAThCS MO-
’Kapa — COXKrUTe TOJIOTeHIIe Y ce0s1 B BAHHOM.

Ymo 6vl eudume Ha acmponouueckux xapmax? 3Hau-
ku! A mounee cumsoawvt! Acmponoz unmepnpemupyem >mu
CUMB01bL 8 COObImuUsi. A menepo 3a0ymaiimecs: SMUXx CuUM-
60,108 KOHEUHOe UUCA0, 8bl MOlCeme Ux Oblcmpo nepecuu-
mamw. A coobimuil 6 Jcu3nu decKkoneunoe muodcecmeo. Om-
cr00a u noayuaemcs, Ymo CO80KYNHOCHb CUMBO.108 MOHCEm
onucvléamsv pasHvle KoHmexkcmul codvimus. Bvl noocuza-
eme noaomeHuye 8 8aHHoll, umo npoucxooum? Omrpvimuwlil
020Hb 8 sauem 0ome yHuumodicaem saue umyuiecmeso! Kax
cumegoauuecku onucams noxcap? Touno memu dce caoeamu!

JIio6oi1 acTpoIornyeckuii MPOrHO3 Bbl HE MOXETE OTMEHUTD,
HO MOXETEe TIPOUTPaTh €ro B BBITOJJHOM [IJIs1 BAC KOHTEKcTe !

CMbICT acTpoJIOruM Kak pa3 B TOM H COCTOMT — 4YTO
M0:kH0 BBIBUPATD Hy:kHbIiI Te6€e KOHTEHT COOBbITHII!!!
ActpoJiorus nmojackasbiBaet ToJabk0 YTO u KOT'TA ne-
Jatk. Kak Bpay, roBopuT, Kak Te0e JIeUnThC.

OTO U eCTb HACTOSIIAsl aCTPOJIOTHSI — HO 00 3TOM HHUKTO
HE 3HaerT.






Kak c¢bopmupyercsa Cyab6a niun
B 4€M I0JIb3a OT acCTPOJOruu?

Jlnst Toro, 4TOOBl OKOHYATENILHO Pa300paThCsi C BOIIPOCOM,
Kak padoTaeT acTpOJIOrusl, Hy>KHO MOHATH, Kakue (PakTopbl hop-
MUpPYIOT Hamty cyapOy. M 31ech Mbl CTalKUBaeMcsl ¢ 3agadeit
CO MHOXECTBOM TEPEMEHHBIX: BOT TIOUYEMY aCTPOJIOTHS TIO CBO-
€My TIPOSIBJIEHUIO OOJTbIIIE POJCTBEHHA METUITMHE, YeM TOYHBIM
HaykaMm. Oy1HaKo, Bce 9TH (pakTophl yAa€Tcsi cOOpaTh B 5 OCHOB-
HBIX YPOBHEM:

— Buogornyeckmuii;

— ConuanbHO-KYJbTYPHBIIl;

— NndropManuoHHbII;

— Kapmuueckwuii;

—u CBoo0oanl Boan.

Yro 310 Takoe? Ha camoMm o0111eM ypoBHE Ha cyb0y uesioBe-
Ka BIMAIOT Ouosnornyeckue (hakTopsl: 10J1, HalpuMmep, LBET KO-
KU, BooO1e reHeTnyeckue (paktopsl. CBo€ Biusinne Ha Cyap0y
OKa3bIBAET U COLIMYM: YK€ IIO MECTY MPOKMBAHUS YEJIOBEKA, Ha-
npumep B Poccun nimm B CIHIA, Toke MOKHO KOE-4TO CKa3aThb
00 MepCrneKkTUBAX U YCIOBUSX €ro KU3HU. Bee hakTopsl MOKHO
NIPEACTABUTh B BUJE TAKON MMPAMUAKU:



CBOBOAA
BOAH

Kapmuueckuii
YpOBEHL

HHopMmayUOHHbIN
YpOoBEeHb

CouuaasHo-kyAsmypHsii
YpOBEHDL

Puc. 12. ®opmuposanne CyabObl.



Yem HUKE ypOBeHb, TeM Oojiee oOmmM OyleT BIHMSHUE €ro
(paxkropos Ha CynpOy. Ho Tem u Gosnee npenorpenesnsioniee 3Ha-
YyeHue OHM OKasblBaloT. Hampumep, BO3pacT MojoBOro co3pena-
HUS — 3aJI0)KeH OMOJIOTMYECKH, TO ecTh ¥ 99,9% npencraBute-
JIeW TOMYJISLMKA MPEOIPENETIEH N3HAYAIBHO. YPOBEHb KU3HU
TaK)ke BO MHOTOM OIpeJiesisieTcs CpeJioi, B KOTOPOM KUBET 4e-
JIOBEK. A 4eM Bblilie YPOBEHb, TEM UHAUBUAYAJIbHOE BIUSIHUE.

WHpopmaliioHHBII YPOBEHb COOCTBEHHO U MPEICTaBIISIET CO-
6011 paboTy acTpOJIOruu, OH 3aHUMAET IIEHTPATLHOE TIOJIOKEHYE.
Ho cyap06a yenoBeka Takke 3aBUCUT OT paHee COBEPIIEHHbIX UM
MOCTYMKOB. DTO ykKe CI0KHO OObSCHUTH YUCTO C MATEPUATICTH-
YEeCKOM MapaJurmMbl, HO KaX/Iblid MOTyYaeT TO, Yero 3aciTyKuBa-
er. Ho ipu aToM camoe mHTepecHOe, Bce Mbl 001agaeMm CBoOo-
nou Bomu. Me1 HE 3aBucum ot nHgopManmonssix nosien Koc-
Moca (pacroyioKeHusI TUIaHeT), Mbl B3aUMOJIEIICTBYEM C HUMHU !

Takoe B3auMO/IEHCTBHE MPOTEKAET MEk/1y BCeMU (paKTOpamMu
co Bcex ypoBHeu. IIpocto, yem HHMXe ypOBHM B3aMMOIEHCTBY-
ouMx (akToOpoB, TEM MaTepuasibHee, a MOTOMY BUAHEe, Takas
CBSI3b; HO BMECTE C TeM, OHA HOCUT Oostee oouumii xapaktep. [To-
JIO)KEeHUE 3eMHOU OCH OTHOCHTENIbHO COJTHITA IPUBOAMT K CMe-
HE BPEMEH rofia: BOT IPOCTOM U SIPKUI TPUMEP, KaK pacrioioxke-
HUE IJIaHeT BJMseT Ha OMOJIOTMYECKUI YPOBEHb. Sl MOr'y TOUHO
CKa3aTb, YTO HACTYIUT BECHA, 3aTEM JIETO, IOTOM MPUJIET OCEHb,
KOTOpasi MepelaeT B 3UMy, U CHOBa OylIeT BeCHa — IMKJI ITOBTO-
puthcs. BausHue conHeuyHoN aKTMBHOCTH Ha 3€MHBIE IPOLIEC-



col emi€ B 1936 rony nokazan pycckuit yu€neii A. JI. Ynkes-
CKMU (32 4TO €ro W MOCaJWIN: CKa3aTh, YTO PEBONIOLUU UMeE-
10T KOCMHUYECKYIO POBOKAIMIO, @ BOBCE HE BHIPAKEHHE COLIUAIIb-
HOM co3HaTtebHOCTH Hacenenus). Meauku u MYC emné B koHiie
XX Beka 3aMETHJIM, YTO MUK TeXHUYECKHX aBapuil U MPUPOJI-
HBIX KaTtacTpod MPOUCXOONT B AHU, Kormaa JlyHa 6nmmska Kk 3em-
nie. [TorHOMyHME MPUHOCUT SMOIIMOHAIBHBIE CPBIBBI M TIOBBIIIIA-
€T KOH(IUKTHOCTb. DTU (PAKTOPBI YYEHBIM YIAETCS 3aPETUCTPU-
poBaTh U MOATBEPOUTH cTaTrcTHUecku. Ho ecim onn HabGmona-
I0TCSI 3/1€Ch, TO TIOUYEMY MX HEe MOXET ObITh Ha 0OJiee BHICOKMX
YpOBHSX ..

Ha undpopmaiimoHHOM ypoBHe, Tjie paboTaeT YMCTO acTposo-
T'Ysl, TIPOLIECCHI MMPOUCXONAT OoJiee TOHKO, a MOTOMY HE CTOJb
OUEBUIHO. A ell€ HYXKHO y4ecTb, YTO B 3TOT MPOIIECC BMe-
HIMBAIOTCSI KOCMUYECKHe 3aKOHBI Harpaa u Bo3Me3auit. [losto-
My Yy Kax[IOro M3 Hac CBOE IMpeJAHA3HAUYEHHUE, KaX[bId Yello-
BEK POXKIAETCS yKe C KAKMM-TO Oara’koM CBOMX 3aClyT, KOTO-
pbie BBIPAXAIOTCS B TAJIAHTAX, U OMIMOOK, KOTOPhIE BHIPAKAIOT-
Cs1 B TOM, 4UTO YeJIOBEK BBIHYKJIEH OT/IaTh, OTPAaOd0OTATh CBOM MPO-
CTYIKH B IiponuioM. Harm coOcTBEHHbIE MTOCTYITKU TPSIMO BIIH-
SIIOT HA COOBITHSI, KOTOPBIE HAC JKIYT!

OTco1a ¥ NPOUCXOAUT BBIBOJ: aACTPOJIOTHSI — 3TO
He MOKa3aTeJb POKOBBIX NpeHaYePTaHUil, HO U He Imap-
aaraicreo, IJTO HHCTPYMEHT IIOJCKA3OK!!!
He 6oJiee n He MeHee...

Bzaumoneiictere Kocmoca 1 YenoBeka npesictaBisier cooon



HE TOTOBBIN CIIEHAPUH, 9TO OOJIBIIIE TIOXO0XKE Ha MTAXMATHYIO Map-
THIO: OIH UTPOK caM Yenosek, apyroun Kocmoc. Kocmoc oka3bi-
BaeT BiusiHue Ha Cyap0y YesnoBeka, HO TOJILKO TeMu (pUrypamu,
KOTOpbIE MPeJOCTaBIIsieT eMy cam YenoBek!

[TosTomy, ¢ OHOU CTOPOHBI, HUKOTJA HEJIb3s1 JK/IaTh OT acT-
posnorun 100% TOYHOCTH, 3TO HE BO3MOXKHO, ITOCKOJIbKY CYIIIE-
CTBYIOT Jipyrue (hbaKTOpbl, KOTOpbIE MOTYT MOBIUATh Ha Cy/b-
0y. A noav3a om Heé 3aKarouaemcs 8 mom, 4mo acmpono-
2Usl CROCOOHA NOOCKA3aMb, WMo U K020a ayyule 0eaamb, a ve-
20 8000UIe He 0enamb, Uem 3AHUMAMbCS, 20€ HCUMb, 8000ULe
8 KaKom Hanpasaenuu dguzamuvcs no dxusuu. Kax epau oa-
ém coeem, Kaxk 0blmb 300p06bIM, COXPAHUNB 300P08be, MAK
u acmponoez 0aém cosem, KaK cmamv cHACMAUBLIM, KAK U3-
MEHUMb C8OH) HCUZHB 8 AYUUYH) CHIOPOHY.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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