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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

PA3JIEJ I
CEHCAIIMOHHBIE OTKPBITUS

INPABUJIBHAA CUCTEMA 1OMOB

MHnozue coepementivie acmponozu cogepularom OutuoOKY U3-3a mozo, Ymo UCNOAL3YIOM Henpa-
BUNBbHYIO cucmemy 0omos. Kakyro cucmemy domoe caedyem npumersims ? Borrpoc o BHIOOpe CHCTEMBI
JIOMOB — IJIaBHas1 po0JieMa B acTpoJIOrMU. DT0 Haubosee OCTPhId, KpaeyrojbHblil, BOIIPOC COBpe-
MEHHOM acTpoJIOruu. Bcst oHa CTPOMTCS Ha acTpOJIOTMYECKUX AOMax, Ha MPUHAUIE)KHOCTH TUIAHET
K oMaM ropockora. JJoma ropockorna (acrponoruueckoit Kaprtel) — 310 0OcHOBa OCHOB JI0O0TO BUIA
acTpPOJIOrMYECKOro nporso3upoBanus! M B 3ToM (pyHAAMEHTAIbHOM, NPUHLIMIIMAIBHOM BOIIpOCE
ME>X/1y aCTPOJIOraMU YK€ MHOTO BEKOB HET €JJUHCTBA.

k %k ok

K HacrosiieMy BpeMeHu HacUMThIBaeTCs OoJiee IecATKa Pa3IuYHbIX METOI0B-CUCTEM MOCTPO-
eHUs aCTPOJIOTUYECKHUX JOMOB. Y Kax/as U3 HUX MO-pa3sHOMY AEJIUT HEOECHBIN CBOJ Ha CEKTOpa —
actposiornyeckue aoma (puc. 1).
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PLACIDUS REGIOMONTANUS KOCH

Puc.1. Tpu acrponornueckue Kaprsl, nocrpoennsie Ha 10 anpens 2008 roga 09:25 u reorpa-
duyeckue koopauHatel CankT-IlerepOypra (59°55» c.r. 30°15» B.11.).

«JleBasi» Kapra nocrpoena B cucreme 1omoB Placidus (paBHOBpeMeHHasi cCTeMa), «CPeaHsis»
Kapra npezcraBiser cucremy 1oMoB Regiomontanus, a B «mpaBoii» u3 Kapr otoOpaxkeHa cucrtema
Koch. Koopnunatsel ruianeT noctossHabl. Ho Bo Bcex Kaprax Kycrnuibl JOMOB MIPUXOASTCS HA pa3Hble
3Haku. [lonoxenue Actienienra u MeclieHieHTa, pasymeercs, He usmensiercsl. Ho, Harpumep, jierko
3aMeTuTh, uTo B Kapre, moctpoenHou B cucteme Placidus, kycniua XII qoma nmpuxomuTcst Ha 3HaK
OBHa, HO B TO € caMoe BpeMs U AJisI ITOrO ke ropoja, cucreMa JIoMoB Regiomontanus mokasbl-
Baer Hauvano XII moma yxe B Hauane Tenbua. A pacuétsl B cucteMe Kocha nmomeniaor XII mom
B Bimsuenp. CrietoBatesibHO, TOMOM « TallHBIX BparoB W OrpaHuYeHuil», cornacHo Placidus, Oyner
ynpaBisaTh Mapc (xo3suH OBHa). A mo Regiomontanus aJist TeX ke MCXOIHBIX TaHHBIX, BPEMEHH
1 MecTa, UM yIpaBisaTh OyaeTr yxe Benepa (ynpasutens Tenblia). A ecm I pacyéra acTPOJIOTH-
yeckor Kaptol mpumenuts cuctemy Koch, To ynpasutenem 3noro reaus (moma «TailHBIX Bparo
1 OrpaHUYEeHUN») MPUIETCA cunTaTh Mepkypuid. Takum ke oOpa3oM J1eio0 OOCTOWT M C KyCIHIOM
XI noma: B cucreme Placidus on nonamgaer B PoiObl, B Regiomontanus — emé B Bogones:, a B Koch
MPUXOUTCS Ha yxke 3HaK OBHa.

OueBUHO, YTO pe3yIbTaT aCTPOJIOTHYECKOTO IPOTHO3MPOBAHUS OyIeT MpsIMO 3aBUCETh
OT TOTO, KaKylo CCTeMY JOMOB IIPUMEHSET JaHHbli acTposior. [Ipuuém B JaHHOM cily4ae Ha OCHOBE
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

OJIHUX U TEeX e aCTPOJIOTMYECKUX METOIOB M IIPHUEMOB, BOOOIIE BIIOJIHE MOTYT MOJYYUThCS IMAMET-
paJIbHO MTPOTUBONOJIOKHBIE MPOrHO3bl. TaK MPOMCXOOUT MOTOMY, YTO B KaXJOM U3 CUCTEM KYCIH]L
3aJJaHHOTO JIOMa MPUXOAUTCS Ha Pa3Hble 3HAKM, a, CJIEA0BATENIbHO, YIPaBUTEJIEM JAaHHOTO JIOMa
B KaK/I0M U3 HUX CTAHOBSITCS] Pa3HBbIE IJIAHETHI.

HomycTtuM, B HatieM ciy4dae (puc. 1) Bompoc kacaiicsi TBOpuecKux ycrexoB. CornacHo cucteme
nomoB Kocha, Benepa B OBHe He mpesBeNIaeT HUYErO0 XOPOILEro: KBEPEHTA OXUAAET TBOpYE-
CKUI KPU3HC, IPOBAJI, SMOLIMOHAJILHOE MEPEHANPSIKEHNE, HEPBHBIE CPBIBbI, OTCYTCTBUE TOHUMAaHUS
y okpyxatouux. Ho nepeximouns cucremy 1oMoB Ha Regiomontanus, Halll IpOrHO3 MEHSIETCS C TOU-
HOCTBI0 Ha000poT: CosHile B OBHE, B 9K3aJIbTALIUH, OHO 3/1€Ch YKa3bIBAET HE HA ITPOCTO YCIIEX B TBOP-
YecTBe, a HA HEUTO BBIAAIOIIEECs, HA BOBMOKHOCTh CO3JJaHUS IIe/IeBpa, M OOJIBIION MOMYJISIPHOCTH
y myomukn. A Bot B Placiduse kaptuna coBepiiieHHo nHast: Mepkypuil B OBHe aOCOMIOTHO HEUTpasieH
K TBOPYECKOMU JesaTenbHOCTU. OMH BONIPOC, HO TPU Pa3HbIX BApDHAHTa OTBETA.

A Benb nanHas Kapra BosHe Moryia ObITh 1 KapToii oueHb OCTpOro Bompoca, Harpumep o Tpo-
3q11eM TiIopeMHoM 3akoueHuu. [lo cucreme Placidusa, Mepkypuii-KkBepeHT HaXOIUTCs MOA, BJIM-
sHueM Mapca — ynpasurens XII noma ganHoi Kaprtel. CnenoBatesnbHo, 3aech Mapc oTBeTcTBe-
HEH 3a JII00ble OrpaHuYeHH s, HECBOOO/Y, B YACTHOCTU TIOPEMHOE 3aKJIioueHre. KBepeHT HaxoauTcs
BO BJIACTH T€X, KTO «MeEIIAeT ero cBoooae». MepKypuil O)KUIaeT «BCTpeda» (IOCpeacTBOM KBajpa-
Typbl) ¢ Mapcom (notepeit cBoOOIbI), a 3aTeM npsiMo B XII oM — npeObBaHuIo B 3aKkI04eHun. Tam
ero eme KIET coxxkeHre co cropoHsl ConHna. O4YeBUIEH NevYalbHbli OTBET: HEMUHYeMasl NoTepsi
cBoOozpl. Ho 3TOr0 coBepIlieHHO Helb3sl CKas3aTh, €CIM MOCTPOUTH JaHHYI0 KapTy B cucteme Kocha.
Kgepent-Mepkypuil B sToii Kapre Haxomurtcst 6ykBayibHO Ha mopore XI jgoma — mecta cBOOOMbI.
Ho nockonbky Mepkypuid, oH ke 1 ynpasutenb XII qoma, To KBEpeHT 3/1eCh JONOJIHUTEIBHO Mpe-
crasiieH JlyHoit. Jlyna B XII nome — HenipusTHeIi nepuos 17151 kBepeHTa. Ho Jlyna-kBepeHt B 17°11»
bivsHenoB yxe mpoiiia nuk acriekta ¢ Mepkypuem-orpanuuutenem u3 14°13» OsnHa. Bee Bujbl
OrpaHUYeHHs1 CBOOOMbI, KOTOPbIE MO IMPOU3OUTH C KBEPEHTOM — YK€ MPOM3OILIH, OOJbIIe UX
He Oyznet. Mepkypwuii uaét B XI jom — k cBobone, a JIyna apuxercs: kK ASC — Bo3BpalleHue JOMOIA.
SIBHBII acniekT oOpereHusi cBodoabl. B cucreme ke Regiomontanus, MepKypHii-KBepeHT yXOAUT
ot Benepsl, ynpaButenss XII njoma, orpaHMYeHMid, 1 HUKaK He XOueT B Oyikaiiinee BpeMsi ¢ Hel
«BCTpEYAThCS» — 3JIOKJIIOUSHUS B MPOIILIOM, a Briepeau cBooona. Beap kycra XII noma Haxoautcst
yXke B IpyTOM 3HaKe.

Camyro Heaenyio, AUMEHHYIO 8CAKO20 30PAB020 CMbICAA, NONBLIMKY PA300PAMbCSL C CUCEMAMU
0omoe, npeonpunsau 6 Hauanre XXI eexa sHmy3uacmovi-nces0oacmponozu: 6bl0BUHYE CMamucmuye-
CKU «ODOCHOBAHHYIO» UOEI0: ONs NPABUNLHO20 omeema ko0l HydcHo Kapmy paccmompemy 6 kak
MOJICHO OonblUeM HUCae CUCeM 00MO8; NPU SMOM GbIHECHIU 3AKIOUEHUe NO 3A0AHHOMY 60nPOCY,
8 COOMBEMCMBUU C NOAOAHCEHUEM OOMO8 KANCOOU U3 CUCeM. A 3amem cmamucmuuecku 0opabomans
omeempl. AHTHHAYyYHOCTh TAKOr0 MOJX0Ja 3aKJIYaeTcs B TOM, YTO caMa acTPOJIOTus —
3TO HAyKa He 0 CJIY4YallHOCTSX, a 0 3aKOHOMEPHOCTAX. A M03TOMY, HY’KHO HE CTaTUCTUYECKU
oOpabaTbIBaTh CITyvyaliHbIe TIOKA3aTel, a UCKAaTh MOJIEJb, CIIOCOOHYIO a/IeKBATHO OMNKCATh MEXaHU3M
nponecca [cocrossHue MH(POpMAaMOHHBIX Nosei]. To ecTh Hy’KHO YCTAaHOBHUTH €JMHCTBEHHYIO
CHCTEMY IOMOB, HA OCHOBEe KOTOPOi, MOKHO ObLIO ObI BO BCeX CJOy4YasiX /ieJlaTh NPaBHJIb-
Hble MPOrHO3bl, KOTOPasi aJeKBaTHO MOIJa Obl ONMCHIBATH BCE MPECTOsIEe COObITHS.
CripaBeyIMBOCTH paay HaJJO CKa3aTh, YTO MICEBAOACTPOIIOTH 3TO OBICTPO MOHSLIH, HO, TPABAA, IO PH-
YHHE SKOHOMUYECKUX COOOpakeHUI: YTOOBI TPOCYMTATh COOBITUSI BO BCEX CHCTEMAax AOMOB, TIOTpe-
OyeTcsi BO CTOJIKO ke pa3 OoJIbIlle BpeMEHH, YeM MPH UCTIOJIb30BAHUU TOJIBKO OJHOW €JMHCTBEHHOU
CUCTEMBI. A BpeMSsI 3TO JIEHbIU.

AxkajneMuueckas HayKa onuchiBaeT (hOpMy/laMH U BbIPAXKaeT MocTyJaTamu 3akoHsl [Tpupossl,
MexaHu3Mbl e€ neiicTBusA. K acTponoruu takike NPUMEHHMMBl JaHHbIE TPUHIMIIBL (DYHKIMOHAIb-
HocTU. B acTpojiornm cymecTrByeT Takasi CTPYKTYpa, Kak 30[4HaK, pa3/JeJéHHast CTPOro
Ha 12 yacreil, HAXOASIMXCSI B CTPOro OMNpeeJIEHHOM COYETaHNHU JAPYT € APYromM. 3HAKOB
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

30/IMaKa Bcerja ObL10 ecth U Oyaer 12, u nukoraa He 11 niau 13. U 310 eauubiii Had0p,
U HUKaKHX JPYrux 304HaKoB HeT! ActpoJorus ucnoJb3yer Counne, Jlyny u 8 nuaner.
B acTposiorun y4uThIBalOTCs1 YIJI0BbIE PACCTOSIHNS B BI/le MATeMaTHYeCKH FrapMOHUYHOT O
JieJIeHHsl Kpyra — acnekra (acnektsl). B actpoaorun Bcé 4étko, Bce gornuno! Cienona-
TeJbHO, H ccTeMa JoMOB JoJkHa 0bITh oqua 1 EAJMHCTBEHHAS.

Ho uem nHTEpeCHHI IICeBI0ACTPOJIOTY — TaK 3TO CBOMM KPEaTHBHBIM MBIIIUIEHHEM. Pa3Be Tpes-
BOMBICJISIIIIEMY YEJIOBEKY MOXKET IMPUITU UAes JeJIUTD JIIOIEH 10 THIaM aCTPOJIOTMYECKUX TOMOB?!
A Benb, peasbHO, MHOTHE POCCHICKHUE TICEBI0ACTPOJIOTY YBEPEHBI, UTO CYIIECTBYIOT «KOXHMAHIIbI»,
«TUTAlUIyHAQHIIbI», «PETUOMOHTAHIIBI», «ITOPPUPUIALIBD», U T. A. TO €cTh, 0 UX MHEHUIO, CUCTEMA
JOMOB JIOJKHA BBIOMPAThCS MO, KOHKPETHOTO MHAMBUAYYMA, C YUETOM €ro oopasa sKU3HU, TyXOB-
HOT'O pocTa 1 ToMy rnofgoOHoro. Ha camoMm e fese 9To Xopoinas BO3MOKHOCTb OIPaBJaTh CBOIO MPO-
(eccroHabHYI0 HECOCTOATEIFHOCTD: B OIMMOKAaX «BUHOBaTa» HE Ta CUCTEMa JAOMOB, HA/IO IMOIMPO-
6oBath Ipyryo. Ho BOT Kak MOXHO yraaaTh MOAXOASAIIYIO ISl TAaHHOTO KBEPEHTa CUCTEMY JIOMOB?
«¥Yragajaku» — 3T0 He MeToJ padOThl HACTOSIIIEro acTposora. ACTpOJIOrusl — 3TO He rafaHus, 3TO
Hayka, pa0oTaiomas Ha MPUHIMIAX U 3aKOHOMEpHOCTsIX! 3aJau acTpoJoOruu — CIOCOOCTBOBATh
IYXOBHOMY POCTY, TIOMOrath 0OpeCcT! TapMOHHIO, TIOMCKY CUACThsl, @ HE JIeJUTh JIOJed Ha TeX WM
HE TeX, TAKUX — He TaKuX.

OpnHako ecTb U TakHe MPAaKTUKYIOIIME aCTPOJIOTH, KTO BOOOIIE PEelIil He «3aMOPaYnBaThCS»
¢ ipoOJIeMoii BBIOOpa cucTeMbl JOMOB. M BBIOpaTh CUCTEMY TIO TIPUHIIMITY, THO0 €€ OypHOro UCTOPH-
YECKOro MPOIILIOro, MO0 MPOCTO YTO €€ UCTIONb30BAIN «CTapIlIie TOBapUIln». HarnsaHas nemoH-
crpaius 3akoHa Kapmbl B eiicTBum: 6e31yMHOE IPUMEHEHHE Yy:KMX TEOPHA rapaHTUPOBAHO TPH-
BOJMT TOJIBKO K CHCTeMaTHUecKuM ommoOkaM. Ha camom nienie, cpeqHeBEKOBBIN acTposior padoTat
C Ompe/IeIEHHON CUCTEMOI IOMOB BOBCE He TI0 IpuinHe e€ Oe3ynpeynoctu. He motomy, 4to myTém
SMIMPUIECKUX HAOMIOAEHUI OH CMOT JTOKa3aTh €€ BHICOKYIO 3(h(PeKTUBHOCTS. JIes10 OBLIO B TOM, YTO
TaONMILIBI KYCIIUIOB JJOMOB MMEHHO JAHHOUM CHCTEMBI OH CMOT pa3io0bITh!. M mostomy, naxe eciu
caM acTpOJIOT MPHU3HABAI HECOCTOSITEIHOCTh «CBOEH» CHUCTEMBI JIOMOB, TO €My HAYEro He OCTaBa-
JIOCh, KaK MUPHTBCS C HeM30€KHBIMU OIIMOKAMH, C TEM, YTO HEKOTOPBIE U3 €ro MpeacKa3aHuii OyayT
PacxouThes ¢ peasibHbIMK coObITUsIMU. W creno, 6e3 pa3aymuid, criefysi Mo MyTH CPeIHEBEKOBBIX
MIPEe/IIeCTBEHHUKOB, COBPEMEHHBIN aCTpOJIOT, TAKKe 3aBEIoMO OOpeKaeT ceOst Ha TO, YTO YacTh €ro
MIPOTHO30B OyIeT OMMOOYHA.

B cepenune XV B. Hemen Morann I'yrenOepr n300pén nmevyaTHbl CTAHOK — B acTPOJIOruye-
CKOM JIMTeparype, OIHUMHU U3 1epBbiX, B 1490 romy, OblM n3aaHbl TaOMIIBL ToMOB Regiomontanus.
HckmounTensHo Onarogapsi ToMy OOCTOSITEILCTBY, UTO TaONMIbI Regiomontanus oka3aimch pac-
THUPAKMPOBAHHBIMU, U, CJIEJOBATENIbHO, OOJIee JOCTYIMHBIMU — UX CTaJIM MPUMEHSITh MHOTHE EBPO-
nieiickue actposoru XV — XVII BB., B ToM uucrne u jiereHgapHbiil YuibsaM Jlnmm. TonynspHocts
crcteMbl Regiomontanus Obuta 00yC/IOBIeHA €€ JOCTYITHOCTBIO.

% sk ok

JL71s1 TOro, 4TOOBI «pa300paThCs» C CUCTEMaMH JOMOB, sl PEIINJ IOMTH HEMHOTO JaJIbIIIe MOUX
KOJUIET — IIOCMOTPETh XPOHOJIOTHIO BO3HUKHOBEHHU S, PACIIPOCTPAHEHU S U TTOMYJISIPHOCTH PA3TMYHBIX
CHUCTEM JIOMOB aCTPOJIOTMYECKON KOHLeNuK. 1 cran oOpamars BHUMaHKe, T1e W KOTa BO3HHUKJIA
Ta WIM WHAsl CUCTEMa, KeM M KaK MPHUMEHsIach, Kakas MOsIBUIAaCh paHblle, a Kakas nosxe. Cran
AHAJIM3UPOBATH, YTO MOIJIO MOCIYKUTh IPUYMHON U1 BOSHUKHOBEHUSI IMEHHO TOU CHCTEMBI.

U Bor, uto nnTepecHo. Komnas BriryOb BEKOB, s1 OOHAPY:KHJI [IEPBYIO CUCTEMY aCTPOJIOTMUYECKUX
nomoB! DTa OblIa paBHOYroJbHAs cucTeMa AOMOB: Kycruaom I moma B He€ saBisuica ASC, Kycnu-
aom X-ro HaszHavyaiicss MC, VII-ro — DES, IV-ro — IC, kycnuasl mpoMeXyTOYHBIX JOMOB MOJyYa-

! B CpeIHNE BEKa BBIYUCIUTEIbHAA TEXHUKaA ele He Obl1a M3o6peTeHa: BCE€ MAaTCMAaTUYCCKHE paC‘{éTH, B TOM YHMCJIE CJIOKHBIC
penenna zuzlcbcbepel—mnanwmx " TPUTOHOMETPUYECKUX ypaBHeHI/Iﬁ JUIA HY K] aCTPOHOMUMU M aCTPOJIOT'MU BBINIOJIHAIUCE BPYYHYIO.
Nz-3a prﬂOéMKOCTI/I paC‘léTOB HE Ka)K)Z[bIﬁ MaTeMAaTHUK ObLI TOTOB BBIOJIHATD paC‘{éTLI 110 CO31aHUI0 Ta6.]'[I/ILI ACTPOJIOrMYECKUX TOMOB.
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

JIMCh B pe3ysbTaTe JIJICHUsI SKJIUITUYECKON Mephl yIJIa, 3aKTI0UEHHOTO MEXAY YTJIOBBIMUA TOUKAMHU
Ha TPU paBuble yactu. Camoe paHHee e€ npumeHnenue (onucanue) otHocutes K 300 r. H. 3. E€ BHEC
B aCTPOJIOTMYECKYIO TPAKTUKY PUMCKHUA acTpoJyior (PMHUKHMKCKOro mpoucxoxiaenusi, [lopdpupmii?,
MIO3TOMY B HacTosiIliee BpeMsi OHa Oosiee m3BecTHa, Kak Porphyrius. Ho oOpatuTte BHUMaHuMe: MOIEb
neneHusi HebecHoW cepsl MO0 MPHUHIMITY, HATOMHHAOIIEMY COBPEMEHHbIE €BPOIIEHCKIE CHCTEMBI
nomoB, BriepBble aatupyercs 300 rogom H.3.! Y Goliee paHHUX aBTOPOB HYU OHA, HU KaKasi-JMOo JIpy-
rasi CCTeMa JIOMOB He yIoMUHaeTcst! To camoe MepBoe OMUCAHUE O CUCTEME JIOMOB.

MeHst HaCTOPOXHJI TOT (DAKT, UTO HaTaJIbHAS ACTPOJIOTHSI BO3HUKJIA BMECTE C OTKPBITUEM 30/1U-
aKa, ¥ IPUMEPHO B 3TY JKe 3I0XY MOSIBUIACh M XOpapHasl aCTPOJIOTHs, a TaKke Hayasia ObICTpO HaOM-
paTh MOMYJISIPHOCTD IEKTHBHASL acTposiorus. B mepBrIX Bekax A0 H.3. BooOIe Halmopaercss Oym,
pacIBeT acTpOJIOTUH, OIHAKO JI0 TIOSIBJICHUsI TIEPBOM CHCTEMBI JOMOB, (PyHIaMeHTa BCell acTpoJio-
rud, ocraBayiock emié 6e3 masoro 700 ner. [Tomydaercs, YTO HECKOJIBKO CTOJIETHIA pacIBeTa CBOEH
HayKH, acTPOJIOTH, B MHAVBUYaJIbHBIX MPEICKa3aHUsIX BOOOIEe 0OXOAMIUCH Oe3 CUCTeMbl JOMOB?!
Ho Gornee Toro, nosiBieHue TaKOro MHCTPyMEHTA, KaK CHCTeMa JOMOB, TIOYEMY-TO BOOOIIE HEe Mpo-
M3BEJIO «PEBOMIOLUI» B ACTPOJIIOTHH, KaK JIOTUYHO OBbLJIO OBl OJKMIATh B TAKOM ClTyvae.

CornacHo onucanusm actposioroB IV — V B. H.3., cuctema JOMOB MMea B aCTPOJIOTMUECKOM
padore. .. BcriomorarenbHoe 3HadeHue! Cam [lopdupuil mpeanoxun aeiaeHue HeOeCHbIX KBaapaH-
TOB® Ha TPH PaBHBIE YaCTH, JIJIS1 TOTO, YTOOBI OMpPeessATh CHITY, MOIIIb TIPOSIBJICHUSI TIJIAHETHI B acT-
ponornyueckor Kapre! ITnanera, HaxosAmascs B MepBod 4acTH JTIOOOTO W3 KBAJIPAHTOB, CYATAIACH
MpUOTKAIOIIEHCS K yIilaM, € MO3UIUs Ha3bIBAJIach YITIOBOM M OTpakajia CUIIbHOE TOJIOKEeHHUE Tia-
HeTsl. [Lmanera, monagsiias B CpeIHIO YacTh KBaIpaHTa, OKa3blBalach cpeHei ro cuie. [Inanera xe
B IOCJIeTHEN YacTy Obla OTXOAIIEH OT YIJIOB, €€ MOIOXKEHNE aCTPOJIOTH HAXOIMIIU c1a0biM. IMeHHO
Tak B IV — V B H.3. B PUMCKOI MMITepuu acTpoJiorn padoTalid ¢ CUCTEMOM JJOMOB.

3ateM MOE BHMMaHHWe MPHBJIEK mepuop apadckoro Biagsaectsat. Eciam rnpoaHanm3mpoBath
HEMHOTYE€ U3 COXPAHUBIIUXCS TPYIOB AHTUYHBIX acTPOJIOTOB, U CPAaBHUTh MX C PabOTaMH acTpo-
JIOTOB 3MOXK BO3pOJK/ICHNSI — TO MbI TOJYYHM. .. «JBE aCTPOJIOIMU», TOYHEE JIBa COBEPILICHHO pa3-
JIMYHBIX O6a3uca, MoAXoAa K acTposniorur! AcTpornorusi AHTUYHOCTH CTPOUJIACH Ha OMHUX TIPUHIIMTIAX
1 MOAXO0Max, a rnocye apadoB, B EBporty BepHYy/ach yxke «He Ta» acTposiorust. YTo Mpou30IILIo C acT-
posiorueli Bo Bpemsi «apadCcKoro» nepuosa’?

IMoce manenuss Puma, apaObl OXOTHO B3SUTMCH 3a M3yYeHHe HOBHIX 3HaHWU. Ho ¢ yero oHu
Havyam? OHM HavajM C IepeBoa BCEX HAYUHBIX, B TOM UKCIIE U aCTPOJIOTMUECKHX, TPYJIOB Ha apao-
ckuil s3pIk! W yro mpowusonuio? JIo 3Toro BpeMeHW y apadoB He ObLJIO COOCTBEHHOHM acTPOJIOTH-

2 Manbkyc [opdupuii (15.10.234 — 12.04.304), acrponor. Poauics B ropoze Tup (coBpemeHHast Tepputopusi Cupuu). YUeHUuK
ITnotuHa. ABTOp acTPOJIOTMUYECKOro Tpyna: «BeneHue», cocrosiiero u3 55 rmas. Bo «BBeeHHN» BIEpBble B UCTOPHU aCTPOJIOTUH
OblIa OIMMCaHa MOJIEIb eJIeHUs] HeOeCHOM chepbl, HAMTOMUHAIOIIAS COBPEMEHHYIO CHCTEMY JJOMOB.

3 KBanpanTs! — o6nacty HeGeCHOH cpepbl MeK Iy TOPH30HTOM U MepraraHoM. Beero ux yersipe. OnuH U3 HUX, Ha3bIBAEMBIH I0TO-
BOCTOYHBIM SIBJIsIETCSI 0O/IACTBIO HeOa BBIIIe TOPH30HTA U JIeBee (BOCTOUHee) TOTyIeHHO!N TMHUY (MEepUaHa), OH BKJIIOYaeT B ceOs
o6macts sxmunTuky Mexay ASC nu MC. Crenyomuii, 10ro-3anafHbli IIpeACTaBIIseT o01acTb Heba BhIlle TOPU30HTA U 3alla/JHee MOITy-
nenHoit muHny. OH BKMovaeT obnacts sxkmnTikn Mexay MC u DES. AnanorndHo, ceBepo-3arnaaHblii KBaJpaHT: HAXe TOPU30HTa
U 3amajiHee MepU/IFiaHa ¥ CeBEpO-BOCTOUHBIN, HUXe TOPU30HTA U BOCTOYHEe MepHANaHa.

* Mocre mapenms Prmckoit umriepun, EBporia Ha HECKOJIBKO BEKOB ITOTPy3UJIaCh BO TbMY CPEIHEBEKOBbsI. ACTPOJIOTHSI, KaK U Apy-
rve HayKH, IPUIILIA B YIIagoK. MUCCHsI COXpaHUTB aCTPOJIOTMYECKHe 3HAaHU S IPEKOB 1 erMITsIH Bbinasa apadam. [TombITKy coXxpaHHUTh
HayKy O 3BE3/1aX apaObl HAYAJIM C TOTO, YTO CTAJIM NIEPEBOUTh JPEBHUE TEKCTh HA apaOckuil s3bIk. Ho coOCcTBEeHHOI HayuHOI Ga3bl
y apaboB JI0 3TOr0 BpeMEHH! He ObUIO, U NEPEBOAYNKY 3a4aCTyI0 He MOHMMAJIM HayUYHbIi CMbIC] TepeBoaumoro. B X B. H.3. apabckuii
actporor Asb-Kabucy HaTKHYJICS Ha CUCTEMY acTpoJIornyeckux JoMoB ITopdupus, 1 Ha OCHOBE BHECEHNUS B HUX KOPPEKTHB, CO3aJl
TO, YTO Ha3BaJl CHCTEMON JOMOB, HOJTy4uBIIel B rocienctsue ero ums, Al-Cabitus (Asbkaburyc). C 3T0ro BpeMeHu B acTpOJIOruu
HauMHaeTcs spa Jomodukauui... Ho cucrema nomos Al-Cabitus Hegosro ocraéresi eMHCTBEHHOM cuctemMoit foMoB. B Havase XIII
B. MOSIBJIsAETCS HOBasl cucteMa JJoMoB, Campanus, KOTOpYIo BBEI B 00MX0[, UTanbsgHCKUi actpostor xoBannn Kamnano na Hosapa.
BosmoxkHo, Al-Cabitus 6blj1a 4eM-TO HETOYHA, He yCTpanuBaja acTpoioro? Beliatomuiicst HEeMelKHi MaTeMaTHK U aCTPOJIOT Cpe/IHe-
BekoBbs1, Mlorann Miosuiep B 1471 roxy, pykoBOACTBYsICh pa3paboTkamu ABpaama MOH D3pbl, POU3BEN PaCUEThl HOBOI CUCTEMBI aCT-
POJIOTMYECKUX JOMOB, U3BECTHOM cerofiHs, kak Regiomontanus. A 3atem 6buty, u Moxanuec MopwuH, u [Tnatma ne Turyc, u Bansrep
Kox (¢ ®punpuxom Llanuuarepom u Xaittiom IlInexrom), u Issun Koy, u mHorue npyrue. ..

9



A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

Yyeckor 0a3bl: apaOCKue MHTEJUIEKTYAbl, BBIOIHSIONIME TIEPEBO/bI, IPU STOM He ObUTH 3HATOKAMMU
aCTPOJIOTUM M aCTPOHOMHUH — OHHM HEM30€XHO JIOMYCKaIM OIIMOKU B TIEPEBOJMMBIX UMM TEKCTaX,
B CHJTy TOTO, YTO [TPOCTO HE BJIA/IENIU IOHATUSIMHU, A TTOPOH ¥ BOBCE HE MOHUMAJIA CYTH HAITMCAHHOTO!
[TosromMy AHTHYHASI acTPOJIOTHs OblIa epeBeieHa apadamMy ¢ CKaKEHUSIMH, a B HEKOTOPBIX MeCTax
u ¢ cepbE3HbMU ommmoOkamu! B XX Beke ameprukaHckoMy ucciienoBareltio P. XsH1y 1 ero criogBik-
HUKaM YJaJIOCh I0Ka3aTh HAJIMYKE OMMMOOK B apaOCKUX MepeBojiax.

ApabckoMy MHPOBO33PEHUIO OBUTH TOJTHOCTBIO UYK/Abl B3IJISABI AHTUYHBIX YUYEHBIX, M HX
npeacraBienus o Kocmoce. ®unocodusi apabcKoit MBICTH CTPOUJIaCh HA MaTeMaTHKe; B apaOCKOM
MUpe TPUBETCTBOBAJICS TEXHUYECKUI MOAXOA K Jey. ApaOcKue y4€Hble MBICIUIN KOINYeCTBEH-
HBIMH (YMCJICHHBIMU) BEJIMUYMHAME, OHU MBICIIMJIM MaTeMaTtuiecku. HauaB u3yuarsb acTposorumue-
CKHe 3HaHWsl, OHU OTOPOCHUJIM 930TEPHUECKYI0 OCHOBY acTpPOJIOTHH, KOTOpas OKa3ajach UM UyKaa
1 HeTnoHsATHA. ApaObl Ha KOPHIO 3apyOuiIH BCIO (PHITIOCO(]CKYIO CTPYKTYPY aCTPOJTIOTHHU, OMBITABIIHCH
MPEBPATUTh €€ B UUCTO MEXaHMUECKYIO TUCIUIUIMHY. BClo 310Xy cBOEro «MMpoBOro Hay4YHOro nep-
BEHCTBa», apaObl CTPEMITICh MaTEMATU3MPOBATh ACTPONIOruio. Ho mpu 3TOM MOTHOCTHIO pa3pyLIIN
€€ 930TEPUYECKYIO KOHLIETILINIO, €€ KAYECTBEHHYIO CTPYKTYPY.

C notepeii 330TepUYECKON KOHLIENIUKU B aCTPOJIOTHH, TIOTEPSUIUCH €€ OCHOBHbIE TOCTYJIATHI,
TaKKe, KaK IeHHaJbHOCTh — B IpocTare, Hampumep. MareMaTu4ecKd OpUEeHTHPOBAHHBI BEKTOP
HAyYHOUN MBICJIA TOW 3MOXH, MO CYTH, SIBUJICS MPUYMHOW MHOTOOOpa3usi CUCTEM aCTPOJIOTMUYECKUX
JOMOB®.

Mexay TeM rpedyecKue acTpoJorH TOCTOSHHO YMOTPEOISIOT HEKOE TOHSTHE «TOMOCa» —
«MecTa». Tak HEKOTOPYIO 001ACTh, CBA3AHHYIO C BOCXOSIINM MECTOM, ACIIEH/IEHTOM, OHH Ha3bIBAIOT
«TOPOCKOTIOM» ¥ TIPUJIAIOT el MepBocTeneHHoe 3Hauenre. O0nacTb, pacronokeHHYI0 B TapMOHNY-
HOM COYeTaHuM ¢ Hel, noj yriioMm B 120°(1/3 ot rpajaycHoi Mepbl Kpyra) — OHMA Ha3bIBAJId MECTOM
MOOBU M yaud. A TIPOTHBOIONIOKHYIO el 0051acTh, Ha 60° JieBee «ropoCKoIia» — Ha3bIBAJIU JIy UM
MECTOM U «JJOMOM A00poro reHusi». To ecTh ApeBHErpeyecKre acTposiork MPUMEHSIIA JoMa ropo-
ckona!

[TbITasich UCTIPaBUTD TAaHHBIN MPOOEI, apadbl 3aHSIHChH TIOOUMBIM JI€JIOM, @ UMEHHO TPUTOHO-
METPUUYECKUMU U3BICKAMH B C(hepUIECKON acTpPOHOMUH. B pesysbTaTe UX M3BICKOB MOSIBUJIACH MaTe-
MaTuyvecKasi MOJeNb JieJieHus HeOeCHOM cepbl, Ha3HAYeHUEM KOTOPOH ObLJIO — CTaTh aCTPOHOMHU-
YECKUM JIETEPMUHAHTOM, JJISI TeX CaMbIX «TPEYECKHMX MECT», KOTOPbIE «y I'PEKOB HEMOHSTHO I/e
HaXOJIUJIUCh».

Ho ux npes nomodukaimm xopomio padoTaia Ha UX IIUPOTax, BOJIU3U TPOITUKA. A BOT JaJIbIle
Ha CceBep C Hell HAaUMHAIM ONpeieNIEHHbIe TPYIHOCTH. [J1aBHas U3 TakuXx mpodiaeM — pa3mep (TpoTsi-
KEHHOCTDb) aCTPOJIOTMYECKOro JoMa. Yke Ha mupote B 55°(mmpora HoBocubupcka nnm MOCKBBI)
HEepeIKO BO3HUKAIOT CUTYAIMH, KOTJja HEKOTOPbIE JOMa MOTYyYaloTCsl Ype3BbIYaiHO MAJIBIMH, BCETO
T10 HECKOJIbKY TPAIyCOB, 3aTO ITPU STOM JIPYTHe OKA3bIBAIOTCSI HACTOJIBKO MPOTSIKEHHBIMH, YTO MOTYT
BKJIIOYATh B ce0s1 Cpasy MO HECKOJIbKY 30/IMaKaJIbHBIX 3HAKOB (pHUC. 2a).

3 Bee cHCTEMBbI IOMOB B 3aI1aIHO# ACTPOJIOTHH IOCTPOGHI [0 TIPHHIIAITY JC/ICHHs! HEOECHOM chepbl IITOCKOCTAMH, HPOXOISAIIAMI
4epe3 TonoUeHTp. 1 pa3HOOOpa3iy CTOMTCS UCKIIIOUUTEIIBHO Pa3HBIX MPUEMOB PACIOIOKEHHs STUX TIOCKOCTEN OTHOCUTENIBHO JIPYT

apyra.
10



A. Kymekos. «CBOPHUK ACTPOJIOI'MYECKUX UCCJIEAOBAHMIA»
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Puc. 2a. Bua cetku nomoB (B cucteme Regiomontanus) Ha mupote MockBbl. OiHY JOMa O4eHb
MaJtbl, cosiepkat Bcero 1o 10°-11° sKIMITUKH, Ipyrue, HA0OOPOT, BKIIIOYAIOT Ieble 3HAKH.

Hanuure BKITIOUEHHBIX 3HAKOB 3aMETHO YCJIOXKHsIeT uHTepnpetanuio Kaprtel. B ucropuueckux
JOKYMEHTaX, B aCTPOJIOTMYECKUX NIEPBOUCTOUHUKAX, HE COAEPKUTCS HUKAKUX CBEICHUI O TOM, Kak
OTHOCHUTCS K BKJIIOUEHHBIM 3HAKaM U IUJIaHeTaM, UX yrpaButesM. C NpoABHKEHUEM acTpoJioruye-
CKOW MPaKTUKU Ha CEBEp, aCTPOJIOTH CPEAHEBEKOBbsI MOAXOIMIN K 3TOMY HIEKOTIMBOMY MOMEHTY
Kbl Ha CBOH cTpax M puck. OfHM paccMaTpuBaiM yHpaBUTENed BKIIIOYEHHBIX B JIOM 3HAKOB
HapaBHE C yMpaBUTeJIeM KYCIUAA JAaHHOTO J0Ma — U3-3a Yero HepeaKo nomydanu u3 Kaprel npotu-
BOpEUUBbIE CBeNIeHbs. [I0CKOJIbKY O[THA U3 ITHX IUIAHET MOTJ1a OBITh PACTIONOkKEHA OarOTPHUSITHO TSI
KBEpEHTa, a BTopasi — HeT. J[pyrue acTposyioru, 4€TKO clieqysl TpaauirsiM, OTOpaCchIBAIU BCEX COyIpa-
BUTEJIEW oMa (TUIaHeT—YIpaBUTENIel BKJTIOYEHHBIX B JIOM 3HAKOB) — HO BMECTE C 3THM Tepsuid
Ba)KHBIE JIETAJIM ITPOTHO3a. Borpoc 06 rcronbh30BaHUM yIIpaBUTENIEH BKITIOUEHHBIX 3HAKOB, SIBIISIETCS
CIIOPHBIM Y aCTPOJIOTOB MO CEH JIeHb. . .

Ho ropasno xyxe oOcTosT fea B ceBepHBIX parioHax. CeBepHee 60°(a 3TO mMpoTa KPyITHOTO
Meraronuca, CankT-IlerepOypra), OObIICHHBIMU CTaHOBSITCSI KapThl, B KOTOPBIX OJTHU aCTpOJIOrHye-
CKHE JIOMa UMEIOT MPOTSKEHHOCTh BCETO 10 8°-9°, 3aT0 Apyrue cogepkar BKJIIOUEHHbIE 3HAKH (2 MHO-
rJa J1axe 1o 2—3 BKJIIOUEHHBIX 3HaKa). A ceBepHee MOJISIPHOro Kpyra MoHsATie ACIieHJIEHTa POCTO
TepsieT CMBICIT: HEKOTOPbIE YYaCTH SKJIUINTUKU BOOOIIE He MEPEeCceKaloTcs C TOPU30HTOM !
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A. Kymekos. «CBOPHUK ACTPOJIOI'MYECKUX UCCJIEAOBAHMIA»
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Puc. 2b. Acrponornyeckas Kapra: kycriuast V 1 XI 1oMOB B Held MonaialoT B OC/IEAHKE Tpa-
JIYChI 3HAKOB.

Bropoii 3HaunMoi 1poOIeMoit — SBJISETCS MO aHue KYCIMAa IoMa B CaMblidi KOHell 3HakKa!
Ha (puc. 2b) npeacranena Kapra, ¢ kycrimaom V goma B 29°06» Kozepora, a XI noma B 29°06» Paka.
Bwmecrte ¢ tem, B XI gome manHow KapTel pacnonoxuioch CKOIUIeHHe TiaHeT, Bkimodass ComHie —
B 3Hake JIpBa. Kak untepnperuposats XI gom nanHon Kaprei? ®opmainsHo, ero ynpasutens — JIyHa.
Jlyna — B Kosepore, B n3rHanuu, oHa oveHb cnadas. Ho daktruecku, ocHoBHast oOmacth XI moma
nanHou Kaptel — mpuxoautcs Ha 3HaK JIbBa, B KOTOPOM MHOTO TUIAHET, a yripaButeb JIba, ComHile,
PacIoiokKeHo B COOCTBEHHOM 3HaKe, B O4eHb CUJIbHOM No3uinu. [Ipuaém ColtHile HaXOAUTCS B OKPY-
xeHnn Berepsl 1 IOrmTepa 1 iMeeT TECHBI KOHTAKT C HUMH — 3TO OYeHb OJIaroIpHATHOE PacIiofo-
xenue. Oncanue cutyaiuu 1o XI oMy B pacuére, 9to ero yrnpapurelib JIyHa Oyaer quaMeTpaibHO
MPOTUBOMOIOKHBIM TOMY, €CJIA B KauecTBe ynpaButessi B3siTh CoMHIE. . .

Honyctumo Jii cuutath B JaHHOM ciydae Comnie ynpaButeneM X1 goma? Yto BaxkHee U 3Ha-
yrMee: 3HaK Ha Kycrnuje (He3aBUCHMO OT T'pajyca), WM Ke 3HaK, B KOTOPOM HAaXOOUTCS HauOOJIb-
mras yacth qomMa? Cus rpoOiemMa HeMUHyeMa JIJIsl aCTPOJIOTOB BCeX IMPOT: B KaXKJIOM 3HAKe eCTh
MOCJIEAHUE TPAAYChl, 1 HE3ABUCUMO OT CUCTEMBI IOMOB M MpoThl MecTa, ASC, MC, u Bce ocTalib-
HBbIE KyCITU/IbI, IEPEMeIasch M0 3HaKaM 30[IMaKa, IEPUOAMIECKH MPOXOAST U MX TTOCTIeJHUE TPaTyChl.
Huxkyna ot storo He aetbest. Ho kak ¢ atum ObiTh? Kak u ciieioBasio 0kuaaTh, Cped acTPOJIOTOB
JI0 CHX TIOp HET €IMHOTO MHEHUS 1 TI0 3TOMY BOITPOCY ToXke!
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A. Kymekos. «CBOPHUK ACTPOJIOI'MYECKUX UCCJIEAOBAHMIA»
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Puc. 2c. Acrponornueckas Kapra ¢ xapaktepHbIM nosnoxenueM ynpasurensa ASC Ha npumepe
Mapca.

Kak B ciy4ae? npencraBieHHOM Ha puC. 2C. oXxapakTepus3oBaTh nosoxenue Mapca? 13 Kaprel
BUJTHO, YTO C OTHOW CTOPOHBI Mapc CHIEH: OH HAXOAUTCS B CBOEM COOCTBEHHOM 3HaKe — B CKopru-
OHE [KaK rOBOPAT acTPOJIOru: «OyKBaJIbHO y cedsi Joma» |, u oH ynpasutens ASC. Mapc oOpasyer
cekctuiib K COJHILY: OH MCTIBITBIBaeT noanepxkky Connia. Mapc BecbMa CHJIEH M OUeHb Oaronpu-
ATHO pacnosioxeH. Ho Mapc Haxogurcs B kpaiiHe HecuacTiiuBoM XII jome — B jome notepsb 1 orpa-
HUYEHU, T7ie OH cnad 1 GecriomoreH. YTto Hec€r Takoi Mapc: cuity u sHepruio, Judo cTpagaHus
Y OrpaHAYyeHUs?

Jlro6asi nanera, BOWAs B CBOM COOCTBEHHBIH 3HAK, I1e, TI0 UAIee, el JOIKHO OBbITh JTyUIlle BCETO,
B [IEPUOJ, KOI/1a OHAa HAYMHAET UT'PaTh caMylo [IaBHYIo poisib B Kapre, cranoBurcs ynpasurenem ASC,
oHa onHoBpeMeHHO nonazaaer B XII gom. 3xeck mpocMaTprBaeTcsi pOTHBOpPEYHeE: TIAHETa B COO-
CTBEHHOM 3HakKe («y ceOsl JIoMa») 03HAYaeT, YTo «BCE OYIET XOPOII0», HO MOJOKEHHUE YITPABUTEISI
ASC B XII noma o3HauaeT, 4To «BcE OyaeT mioxo». CoBpeMeHHbIe acTPOJIOTH CTapaloTCsi BOOOIIE
HE 3aTparuBarhb 3TOT CKOJIL3KUI MOMEHT. . .
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Puc. 2d. C uem cBs3ath 1uaHeTy-kBe3uT: co 3HakoM ASC wu ¢ XII gomom?

A BOT emg Gosee MHTEpeCHHIN ciydail. Actpornormueckast Kapra, npencrapnenHas Ha puc. 2d
sBisietcst Kaproii XopapHOTro Bonpoca 0 Ha/IEKHOCTH M ITPelaHHOCTH Apyra. [pyx0a sBisieTcs NpuH-
oM X1 noma. CrienoBartesibHO, TIAHETOR BOIIPOCa, IPYroM, B gaHHOUW Kaprte Oyzner ynpaButenb
XI noma — Mapc. Kak pacrionoxen Mapc? On B 3Hake Ctpesnbiia. B 3tom 3Hake Mapc «arut» (1mo-
npyxecku sioout) FOmrep. A FOmuTep 3nech — cam kBepeHT. Mapc nipenan IOnmrepy — npyr BepeH
U NpeJlaH KBepEeHTY, TO €CTh OHO3HAUYHO HaaExHbli 1pyr. Ho Mapc — B XII nome, oH B joMe Bparo
kBepeHTa! bonee Toro, Mapc — xo3suH storo goma! Iomyvaercs, uro, Mapc — 310 Bpar HoMep OJ1H.
Tak, xTo *e Mapc: npyr uiam Bpar?

[MTonoGHbIe TPOTHBOPEYHsI OCTAIOTCS HEPa3peIMMBIMU, M YaCTO CTAHOBSITCSI IPMYMHON OIIIH-
OOK.

U kak 6bITh ¢ cuctemont omoB? Kakyto u3 Hux npennodects? Bo3amMokHO, e€ creayeT ucrosb-
30BaTh HE COBCEM TPAAMIIMOHHBIM 00pazoM? Vi MoskeT ObITh BOOOIIIE HE CTOUT UCIIONIB30BaTh JOMa?
Kak nocrynurts?

Jlyuiie Bcero nocTynurh Tak, Kak MPaBUJIbHO!

Ho kax OyzeT mpaBHIbHO B ClTydae BHIOOpA CHCTEMBI JOMOB? A TIPaBUJIBHBIM OY/IET, pa3/ienTh
VICTUHHBIE U JIO)KHBIE CBEJJEHUS B ACTPOJIOTUH.

— B AHTHYHOCTH, B 3MOXY paclBeTa aCTPOJIOTMYECKON MBIC/IHU, YUEHBIE-ACTPOJIOTH KIIIOUEBOE
BHUMaHUE B acTposiornueckux Kaprax yaensiiv HEKMM «TOMocaM» — TaK Ha3bIBAEMbIM «MECTaM».
Ho 1o Hac He ponuio HUKakoi MH(pOPMAaLMK O TOM, KaK pacCUMTaTh 3TH MecTa.
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

— Apalbl, IepeBo/sl ACTPOIOTMUYECKUE TEKCTHl AHTUYHBIX YUYEHBIX Ha apaOCKUM SI3BIK, JIOIY-
CTWJIM PsAJ] 3HAYUTEIIBHBIX OIIMOOK, BBU/1y HETIOHUMAHUSI UMH CyTH HAYYHBIX KOHLIETILUI U TepMHU-
HOB. B «apaOckuii eprof» Takxke ObUla YHUUTOXEHA 930TepruecKasi KOHIIENIMS acTPOJIOTHH, KaK
qyskaas apadckoit ¢puocoduu. B utore: nocnie apabo acTposorus okasajiach OTOPBaHHOM OT CBOUX
KOpHEH, CBOEH 930TepUIeCKOil OCHOBBI.

— IpuumHoit pa3sHOOOpa3usi COBPEMEHHBIX CHUCTEM JOMOB MOCTYXKWJIM MaTeMaTHYeCKUe
M3BICKHM MX aBTOPOB (B 00/1acTH c(hepruecKoil aCTPOHOMHUM), UX CTPEMJICHUE HAUTH OPUTMHAIIBHYIO
MoyIeJTb JIeJIeHus1 HeOeCHOM cepsl.

Ternepb CTAHOBHUTCSI OUEBHIHBIM, UYTO UCTUHY HEOOXOAMMO UCKaTh B «H0apaOCKHii» MEepHof,
B TPYy/laX aHTUYHBIX acTposioroB. OHUM 13 HanboJIee MOIHO COXPAHUBILIMXCS IO HALIMX JTHEW acTpo-
JIOTUYECKUM TIEPBOMCTOUYHHUKOM — sIBJIsIeTCS (DyHIAMEHTAIbHBINA TPY/ JIETEHAAPHOTO aJIeKCaHIpUTi-
ckoro acrposiora Knasaus [Ironemes — «Hersepokauxkue». Haunnas ¢ XVII B. acTposioru neiraiorcs
pasrajarh €ro 3arajiky: Kakyio cuctemy jJ0MoB ucnosib3oBas Kinasnuii [Tronemeit?

B «YerBepokumxkum» Iltonemei muIeT, 4to yrjaoBble TOUKH SIBJSIOTCS CaMbIMHU TJIABHBIMU
B acTposiornueckoit Kapre, Ta Touka 30q1aka, 4To BOCXOAMT B JAHHBIII MOMEHT Ha BocToke, Ha3bIBa-
eTcs1 BOCTOUHBIM YTJIOM, TPayc 3TOM TOUKH SIBJISETCS BOCXOAAIIMM rpagycoM. BHe comHeHus1, peub
uzer 06 ASC! DTy TOuKy ApeBHErpeyecKril yUE€HbI Ha3bBaeT. .. [opockonom®. B cBoéM HayuHOM
tpyne Iltonemeit onpenensier «Mecto ['opockona», Kak «001acTh, CBSI3aHHYIO C BOCXO[SIIMM I'pa-
aycoMm!» U yé€tko coolmaet, 4yto odnacTb, orcrosimas Ha 60° oT ropockona, v MpeIIIecTBYIOMast
eMy B 30/IMaKe, TO €CTh PACIIONOKEHHASI HAJl TOPU30HTOM — SIBJIsIeTCsI cHacTIMBBIM «Mectom JloGporo
ernsi». A MPOTUBOIIONIOKHAS €My OOJIACTb, TIOJI TOPU3OHTOM, OTCTOAIIAs OT ropockomna Ha 120° —
oynet «Mectom Ynaum». A obnacthb, cocrosimas B Tpurote [B 120°] ¢ ropockornom, Oyiyur HaJi TOpH-
30HTOM M TIPEJIIIECTBYS eMy B 3011uake craHoBUTcsl «Mectom BoroB u 3nanuii». O6nacTs xe, npes-
LIECTBYIOIIAsi TOPOCKOITY, M HECBSI3aHHASI C HUM aCIIEKTOM SIBJISIETCS] CAMBIM HECUACTJIMBBIM «MecTtoM
3n0ro I'enusi». A mpoTHBOMOJIOKHASI eMy 00JIacTh MO TOPU30HTOM HasbiBaeTcsi «Mectom Bonesnu
u Heynaq».

[Noka HemoHsATHO, uTO [ITONEMEN MogpazyMeBaeT Mo aOCTPAKTHBIM TMOHSITHEM «OOJaCTb» .
OpHako, B MOCHEIYIOIUX I[JIaBaX MOHATHSl «MECTa» U HEro IMOJO3PUTESbHO YacTO CMEUIMBAIOTCS
co 3Hakamu. Tak, B Kuaure IV, B raBe «0 eTsX», OH MUILET, IS TOTO, YTOOBI MPE/ICKa3aTh KOJIH-
YeCTBO JIETEH, Clie/lyeT pacCMOTpeTh 3HaK, copepskanmii Cepenuay HeOa, muOo criemyrommii 3a HUM
3HaK, B 3aBUCHUMOCTH OT pacrnoyioxkeHusi YrioB. To ecTb, 00macts, Ha3piBaeMyo «Mectom [JoOporo
I'enns». A takxe POTUBOIOIOXKHBIE UM 3HAKH.

Ho Bot em€ untepecusiii MomeHnt. B Kuure III, B miaBe «o Opatbsix u céctpax», [ITonemeit
MUIIET, YTO /ISl ONUCaHusi OpaTbheB M CEeCTEP HeoOXOAMMO B3ATh monoxeHue JIyHsl, kak «Mecto
Marepu», 1 onpeneauTh OpaTbeB U CECTEP, TEM ke CIIOCOOOM, KaK ONMpeaessaioT AeTel, Kak eclii Obl
JaHHOE MeCTO SBJIAIOCh «Mectom ['opockorma» ! [TockobKy pogHbIe OpaThst M CECTPBI, POKIEHHbIC

6 Tepmun «I'opockor» mpoucxoaut ot rpedeckux ciioB XOPA — «dac» u CKOITEO — «Habmonaio», «puKcupyo». M3HavanbHo,
TEPMHH «TOPOCKOIT» CITY’KIJI CHHOHIMOM He acTpoJyiormdeckoil KapTel B mesiom, a TobpKo camoro AcrieHaeHTa. ['opockon BecTynat
KaK «OIpeesAIoNnil Jac», a ToYHee, Kak (pUKcaTop TOPH30HTA B ONpeneNEHHbIH Jac. B «UeTBepOKHMKIN» TEPMUH «TOPOCKOI»
HMeeT TOXe 3HavYeHue, 4To 1 coBpeMeHHbI ASC.

7 HeomHo3HaYHbIM OCTAETCS CIIEIYIONIMIl MOMEHT. B TIaBe «O MPOIOJIKUTETbHOCTH KH3HH», KaK Obl HEB3HAYAH, IIPUBOIHTCS
MOIPOGHOE OMMCAHUE CHCTEMBI IOMOB: «...JJBEHA/IATYIO YacTh 30[1aKa, OKpyxKaiomryio 'opockor, oT 5° Haji TOpH30HTOM 110 25°n0x
TOPU30HTOM, KOTOpAsi TIOCTEIIEHHO BOCXOMNT; YacTh Ha CEKCTWIIb IpaBee oT 3Tux 30°, HasbiBaeMmylo JoMoM JloGporo I'enus; yactb
B KBajparype, 1o ectb Cepeauny Heba. . .». 3nech BepBble ynoTpeOiéH TepMUH «1oMa» | HecoMHeHHO, YETKOe OnrcaHue paBHOIOM-
Hoii, 30°-Hoil cuctemel, rae ASC (ropockor) cinyxHT KycnuaoM I qoma, a Hayasno I joma npuxoauTcst Ha 5° paHblle 1O 30/UaKy.
Kycnup II noma sexur B ciemyioleM 3Hake M B TOM ke rpangyce, uto 1 ASC (ropockorn), a Hayaso II noma taxxe orcrout Ha 30°
or Hauasa I noma. U tak pasnee. Tak BoT oHa cuctema jiomoB ITronemest?! Ho pasBuBast TeMy, aBTOp, BHOBb BO3BPAI[AETCS K 3HAKAM:
«...3[€ch He clle[yeT IIPUHIMATh BO BHUMAaHUEe HU 3HAK, KOTOpbIi pazbeuHeH ¢ ASC, HU 3HaAK, BOCXOJALINIA Nepel HUM U Ha3bl-
BaeMblii foMoM 3i0ro I'enus...». OOparuTe BHUMaHUe: BMECTO TEPMUHA «TOPOCKOID» 3/IECh HCIIOJIb30BAH «COBPEMEHHBII» TEPMUH
«AcuennenT». Ho ASC — ato natunckuit tepmuH! Bo Bpemena Iltonemes oH emé He ucnonb3opancs! Ero rpedeckuii CHHOHUM —
ropockor. O4YeHb CMaxuBaeT Ha MONBITKY MpHIHcaTh [ITonemeio cucreMy foMoB. ITpruém B aHITIMIICKOM U MCITAHCKOM HEPeBOJIax
JaHHAs! TEXHUKA ITOCTPOEHUS JIOMOB He OIUCAHa. ..
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OT OJHOM MaTepu — 3TO €€ Apyrue aetu. YTo 310, Kak He TeXHMKa Mpou3BoaHbIX 1oMoB?! Ho kak
[Tronemeii ux BerurcisieT? Mecto Matepy OH OIpeIesinIl, Kak 3HaK, cofepxariuii Jlyny. Mecra aereit
oH Tak:xe onpenenui SHAKAMU 30[IMAKA!

Bonee Toro, paccyxnas «o ropockonax», [ItoneMeit yrouHsiet, 4To BOCXOASIIIUNA 3HAK 30/~
aka — 3710 He equHcTBeHHOE «Mecto ['opockomnax». Comnnile, JIyna, [Tapc @opTyHbI — Tak:kKe BHICTYNAIOT
«Mectamu ['opockona», eciu Tpedyercsi MIOAPOOHO U3YyUYUTh CUTYAIUU, C HUMU CBsi3aHHbIe. Harpu-
Mep, Ul TOro, YTOObI MOAPOOHO paccMaTpuBaTh TeMy AeHer 1 OoraTcTBa, cienyer [lapc ®opTyHsl
B34Tb 3a «Mecrto ['opockora».

IITosiemeii onpeaeasier MmecTa 3Hakamu 30uaka! OH paccyK/IaeT TaK, KaK ecJu Obl
B €ro npe/icTaBJeHNH NOHSATHS 3HAK 30J1aKa U MeCTO ObLIN MOHSITHUSIMU 001Iel MPUPOIbI!
Yem-T10 oqHUM!

[epBbIM, KTO AOTajiasics, YTO MOApa3yMeBaIH MO MECTAMHU TOPOCKOIIA AaHTHYHBIE ACTPOJIOTH,
ObLT aMEpPUKAHCKUN WCCIIEIOBATENlh aCTPOJIOTUHY, BBIIAIOIIVIACA aMEpUKaHCKUI acTposior Pobdept
X3H1®. AHANM3UPYS aHTUYHBIE U OOJIee paHHUE aCTPOJIOTMIECKHEe TEKCThI, X9H/I ClesIal CeHCAI[OH-
HBIA BBIBOJI:

KaKIbIM CJIEYIOIIM MECTOM Y JPEBHHX ACTPOJIOTOB BBICTYNAJ OYepPeqHON 3HAK
3oaMaKa!

Tak, B cepeaune 1990-x rr., PoGept X311 BBENT B aCTPOJOTMYECKYIO MPAKTUKY MOJHO3HAKO-
BYIO CHCTeMY 10MOB!

CyTb MOTHO3HAKOBOW CUCTEMBI JJOMOB 3aKJII0YAETCS B CJAEAYIOIIEM:

1. I momoMm (nm I MecTOM — 4TO COOCTBEHHO OQHO H TOKe) — ABJAdgerca Bech SHAK
3o0anaka, B koropom Haxoautcss ASC: ¢ 0°00» mo 29°59». He3zaBucumo ot rpaayca ASC!!!
MecTtoM ropockorna Wi 00JacThi0 TOPOCKOMA, aHTUYHBIE ACTPOJIOTM HA3BIBAIM BOCXOISAIINNA 3HAK
301MaKa.

2. II nomom (usm Il mecTom) — sABJIsIETCSI CJAeAYIOIIMI 32 BOCXOASIIIUM 3HAK 30HAKA.
C 0°00» mo 29°59».

3. III nomom (umm 11T mecTom) — Oynet craemyrormii 3a HuM (3a 11 MecTom) NoMHBIT 3HAK 30111~
aka: ¢ 0°00» o 29°59». 1 Tak:ke HE3aBUCUMO OT TOro rpajayca, B KotTopom Haxoautcst ASC.

4. " Tak nanee no xony 3oauaka. XII momom (mim XII mecrom) — siasiercss 3HAK 3o0am-
aka, npeamectBywiuii Bocxoasimemy 3HAKY, ¢ 0°00» mo 29°59».

5. B noino3nakoBoii cucreme ASC nu MC ne saBistiores kycnmaamu I n X nomos. MC,
IIPU STOM BOOOIIIE MOKET Jake He HaXOAUThCs B X 3HAKE, IO CYETY OT BOCXOSAIIETO 3HAKA.

6. B monHO3HaKOBOW cHcTeMe BOOOIEe OTCYTCTBYET TaKOe MOHSTHE, KaK KYCIHUbl JOMOB.
Ho 310 caMbiM HenocpeACTBEHHBIM 00pa3oM o0JierdaeT padoTy acTposiora, CHUMasi IeJible TUIACThI
MIPOTUBOPEYMIA.

[NepBas ke mpakTryeckas padoTa ¢ IOJTHO3HAKOBOW CHCTEMOM TOMOB Oe3are IAIMOHHO TTOKa-
3aJ1a: MOJHO3HAKOBAsl CHCTEMA CHIMAeT caMble OCTPbIe aCTPOJIOrHYecKue MPOTHBOPEYHsI:

— B no/1HO3HAKOBOW CHCTEME TTOTHOCTBIO HCKJTI0UeHa MpodiieMa HepaBHBIX JOMOB: KOTa OIHU
JI0Ma CJIUIIIKOM «y3KHe», BCETro M0 HECKOJBKO IPaaycoB, HO 3aTO IPyrye — OrPOMHBIC, BKTIOYAIOIIHe
B ce0Osl cpa3y 0 HECKOJIbKO 3HAKOB 30/IMaKa, KaK, Harpumep, Ha (puc. 2a). B oiHOo3HAKOBOM cCcTeMe
KaX[bIil JOM — 9TO BCEr/a LeJIbIi 3HaK 30auaka. [1oaTomMy Bce qoma paBHBI MEXAy cOOOW U PaBHbI
o 30°.

— B monmHO3HaKOBOW cHicTeMe Kakjiasl TUIaHeTa YIpaBJseT OINMpeeJEHHBIM JOMOM. 3JeCh
HE MOI'YT BOBHHUKHYTb TAKHMC CUTYAlIUH, KOIJd OOHA IUIAHETA YIPAaBJIACT Cpa3dy TPEMA-UYETbIPbMA
JOMaMH, B TO BpeMs KOTJia Ipyrasi TuiaHeTa BOooOIe He UMeeT YITPaBJICHHS.

8 PoGepr Xauz (pox. 5.12.1942 B Ilmsitndunne, mwrar Helo-Ixepen, CIIA). VccnenoBarens JpeBHEHIIMX acTPOIOrMUECKUX
TeXHUK. MccneioBarens 1 MOMyJsipu3aTop /UTMHUCTHYECKON acTpONOruiuecKoi puocodun
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— Eciiu B mostHO3HaKkoBOM cuctemMe ASC nmpuxoaurcsi Ha NMOCJeHUAN rpaayc 304ua-
KaJIbHOT0 3HAKa, BCE PaBHO HEe BCTAET BOIPOC O TOM, KaKYIO IUIAHETY CUUTATh yrpaButesieM I joma:
yrpasutelist 3Haka ASC WM yripaBUTeNsI TOTO 3HAKa, HA KOTOPBIA MPUXOIUTCS HAUOOJbIIIEe YUCIIO
rpagycoB B 3toM jgome. Ilockouibky, gaxe eciau ASC Oyaer HaxoauThes B 29° 3HaKa, TO
I nom Bcé paBHo Oyaer 3anumarth ¢ 0°00» mo 29°59» 3Toro 3Haka. B MOTHO3HAKOBOH cricTeMe
HE CyIIeCcTBYeT pooieMbl, 0003HAYEHHOU Ha puC. 2b ¢ BHIOOPOM yIIpaBUTENS JOMA.

— B nonHO3HaKOBOY crcTeMe Tio0ast TUIaHeTa, HaXOAAIasics B COOCTBEHHOM 3HaKe, OyleT aBTo-
MaTUYECKN HaXOWTHCS U B COOCTBEHHOM jiome. [103ToMy B IMOJTHO3HAKOBOM CUCTEME HEBO3MOXKHBI
CUTYyallUH, KaK Ha puc. 2¢ u 2d.

OpHako, Mpu BCEM CBOEM TIEPBO3/IAHHOM BEJIMKOJICTIMH, ITOJTHO3HAKOBAsI CHCTeMa HACTOJIBKO
PYIIMIIA YCTOSIBIIMECS aCTPOJIOrMYeCcKHe MpecTaBieHns, YTo Ha PoOepTa XoHa oOpyImmIics mKBa
Hela HoW KpuTukK. He *kenaBiive BIyMBbIBaThCsS B €€ CYTh acTPOJIOTM HEJOYMEBAIU: KaK MOKHO
oboritrck 6e3 kycnuaos gomos? [Touemy MC He Ha Bepiae Kapror?

W BHOBBH OOpaTMMCsI K JIOTHKE 3[paBOro CMbICTIa. Beap COOCTBEHHO, JJIs Yero acTpoJioram
HYXHBI Kycruibl JoMoB? [IpaBWIBHO: JIs1 TOTO, UTO OBl OMpEAeTATh UX TPAHUIIBI, HO caMOe IJIaB-
HOE — JIJIS1 TOTO, YTOOBI OIpeesNTh yrpaBuTes Kaxaoro qoMa! I[lonHo3HaKOBast cucTeMa BIIOJTHE
KOPPEKTHO CIIpaBJIsSIeTCsl C 3aJayeid onpejieieHusl TPaHUIl JIOMa, U, CJIE/IOBATEIbHO, OMNpe/IeieH s
yripasutens goma! Tak, B uém npodiema?

A ¢ MC Bc€ ropasno untepectee. [Ipaktudecku B TIOOON KHUTE 110 aCTPOJIOTHH HAITUCAHO: «X
noM — 310 BepimHa Kaptel». JleiicTBUTENILHO, TPUPOAHAs CyTh X JAOMa — ITO 1Ie/lb YeJIOBeKa, ero
yCIeXH M JIOCTUKEHHUS, €r0 Kapbepa U MCIOJHEHNE XeTaHui. JTa o0nacTh Heba HEmocpeICTBEHHO
yKa3bIBaeT Ha TO, YTO YEJIOBEK CMOKET AOCTUTHYTh. A uto Takoe Touka MC? dto Medium Coueli,
cepenHa HeOa — 3TO TOUKA TepeceueHrs SKIUNTUKY U MEepUIraHa. A JHEBHOW MEpHUIMaH — 3TO
JIVHUSI, BJIOJIb KOTOPOW MPOUCXOIST BEpXHUE KyJIbMUHAIIMKM BCeX 3BE3N U TaHeT. ClieioBaTesbHO,
Mepuarad 1 MC — 310 BepIivHa HeOa, a 3HAYWT U BEepIIMHA aCTPOJIOrnIeckoil KapThl — 1 JOJIKHBI
npeacTaBiaATh X JoM. M 3TO HM y KOTo He MOKET BBI3bIBATH COMHEHHI.

A Tenepb BHUMaHKe! 10 cpomHu ceHcanyu, Ho 3570 ACTPOHOMMWYECKUI ®AKT:

MC - He sBisieTcs BEpIIMHON acTposiornyeckoit kaptel! U kak cieacrTBue 3Toro, COBEpIIEHHO
He 00513aH CUMBOJIU3UPOBATH (HAUMHATDH, TIPEICTABIATH) X JJOM.

Kak takoe Bo3moxHo B nipuniune?! Uro 3a HoHceHnc?! U, Tem He MeHee, 3TOT, Ha CaMOM JieJie
aCTPOHOMUYECKU OYEBUIHBINA (DAKT, ACTPOJIOTY BUIAT KaX bl IeHb. PeHOMEHaTbHO CeHCAIIMOHHAS
TeHUAJILHOCTh CUTYaIlUY 3aKJTI0YaeTCs Kak pa3 B TOM, UTO JaHHBIA (DAaKT HACTOJIBKO OUYEBHJICH, YTO
Ha Hero MPOCTO HUKTO He oOpaiaeT BHUMaHKs ! BHIMaTeIbHO MOCMOTPUTE Ha PHC. 3a: Kakas TOUKa,
T0 BallleMy MHEHHUIO, HAXOIUTCS BBEPXY, TAKOMW, IPUBBIYHOTO HaM BUjIa, acTposioruyeckoi Kapre?
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: BBEPX

wap fopusonrom

BbICOTA

Ak

Och Acuenaent-JlecueHmenT — -
nuuusa lopusontra | /

Buus nog
lopusonTt

Puc. 3a. Acrponornueckas Kapra, mocrpoenHast Ha mmpote HoBocrOupceka.

MC 3pech Haxonutes B 3Hake CkoprimoHa. OHAKO JIOTMKA 3[PaBOrO CMbIC/A MOACKA3BIBAET,
YTO BepHIMHa 3Toi KapThl (ecm pacroyiokuTh e€ CTpOro BEpPTHKAIBHO), OyIeT HeKash TOuKa «X»
B 3Hake [leBbl. Ocb ASC-DES — 3T0 ropu30HT, T03TOMY, €C/A pacnoioxuTh KapTy BepTukaibHO, TO
OHa JIOJDKHA OBITh CTPOTO MApaUIeNIbHO MOJTY, TOBEPXHOCTH 3eMJIH. A BOT IIOYEMY B 3TOM CJIydae,
ocb MC-IC He sBnsiercst BepTuKaibHOU? JIOMyCTUMO JI NMPEINOoN0KUTh, YTO UMEHHO [TOTOMY, UTO
He SIBJISIeTCS] TAKOBOM MO (haKTy?

asaiime nocmpoum ¢ eamu acmponozuueckyro Kapmy. Hanpumep, na 4 geepans 2017 200a
12 uacos 43 munymot u koopouramer Mockewt (55°45» c.um. u 37°35» 6.0.) — puc. 3b.
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Puc. 3b. Actponornueckas Kapra: 4 ¢pespansa 2017 r. 12—43, Mockga.

OoOparute BHuManue, B qanHoi Kapre Conniie Haxomutcs crporo Ha MC — OHO B BepxHel
KyJbMHUHAIIMU. A BOT, JonyctuM BeHepa, Haxoqutcs B Touke BecenHero paBHonmeHcTBUs, 110 Koch
oHa yxe B X jgome, a 1o Placidus u Regiomontanus emi€ B XI. Ho KTo 13 HUX BbIllie HaJl TOPU30OH-
toMm: Cosnniie uim Berepa? C TOUKY 3peHUs TPAIUIIMOHHBIX aCTPOJIOTMUYECKUX B3IVISI0B, 3TO TOJIKHO
obiTh CoJTHIIE — ITOCKOJIBKY OHO Ha camoM MC, To ecth Ha BepinmHe Kaptel. Ho Bce actpoHOMUYeckre
pacy€Thl yKa3plBaIOT Ha TO, YTO 3T0 BeHepa! Eciy BHINOIHUTD TOUHBI AaCTPOHOMUYECKUI Pacy€T, TO
nonyuyum, 4to Beicota CosHia Hajg ropu3oHToM coctapiseT 18°08», a Beicota BeHepsl, BHUMaHue,
27°00»! U1 310 He okyc — 310 pakT! CoBpeMeHHbIE KOMIBIOTEPHBIE ACTPOJIOTMYECKHUE TIPOTrPAMMBI
CHaOXeHbI MOJYJIEM BBIUUCIICHHUSI BBICOT M Q3UMYTOB TUIAHET — TIO9TOMY JTaHHBIN (DAKT JIETKO IPOBe-
puTh, He ipubderasi K yTOMUTEIbHBIM pacyéTam.

Ho moxet ¢okyc kpoercst B mmpote BeHepsl, B €€ HauOOJIbIIeM OTKJIOHEHUH OT SKJIUITUKA?
Benp, kak M3BeCTHO, reorneHTpryYeckas mupota BeHnepsl Moxer mocturath nopsigka 7°. Ho Her,
mumpota Benepsl 4 deBpans 2017 roga cocrapisier Beero 2°16»: Benepa Onmuska k sximntuke! [a
u oOparute BHUMaHue, psiioM ¢ BeHepoil Haxonutcst Mapc: ero BbICOTa HaJl TOPU3OHTOM — 24°17».
To ectb oueHb O1m3Ka K Bbicote Benepsl. U, cnenoBatenbHo, Mapc, Toxke 3HaUuTeTbHO Bbile CoJHIIa
B naHHb MoMeHT. Kak Boime Conana Ypan u HenryH. B o6mmem, CorHile y HaC «HETIOHSITHO TJIe,
HO yX TouHO He Ha BepmuHe Kaprtel! Ho Benp Connile abcomoTHo TouHo Ha MC!

BoiBoa oqun: 3HaunT MC — He BepiunHa KapThl!

Tozoa umo makoe MC, u 20e sepuuna Kapmui?

Actponomuyecku, MC — 3T0 TOUKa niepeceveHusi SKJIMITUKY U MepuadaHa. Mepuauan — 310
JIMHUSA, Ha KOTOPOU IIPOUCXOAAT BEPXHUE KyJIbMUHALIMY 3B€31 U u1aHeT. B Kapre Ha puc. 3b ConHue
Kak pa3 KyJIbMUHUPYET: OHO JIOCTUTJIO CBOEW MAaKCUMAaJIbHOM BBICOTBI HaJl TOPU3OHTOM, B TOT JIEHb,
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4 pespasist 2017 roma! U nanbiie OyaeT yxe OMycKaThCs K TOPU3OHTY. A B 3TOT MOMEHT OHO JIOCTHIJIO
CBOEW MaKCHUMAaJIbHOM, KaK TOBOPST aCTPOHOMBI, MOJTYIEHHOM, BHICOTH HaJ MockBoi, B 18°08» —
1 BCE: 3TO ero mnuk, ero npenen! [la, Haxonscy crporo Ha MC, CosHile HaXOAWTCS Ha MUKE CBOEH
BbicoTHI! A Benepa? Benepa pacnonaraercs Jieee, BoctouHee ConHiia. OHa UMeeT CBOIO BBICOTY,
yxe B 27°, HO emé MPOJO/IKUT TIOAHUMATHLCS Hajl TOpU30HTOM. M OHa OyJeT mogHUMaThCs A0 TeX
nop, noka MC He okaxertcsi B 0°40» OHa. U TonbKko B 3TOT MOMEHT BeHepa JoCTUrHeT CBoei Mak-
CUMAaJILHOW BBICOTHI HaJl Topu30HTOM. M 310 Oyzet BricoTa 36°36».

Yro nokasbpiBaeT JaHHbBIN npumep?

1. JIro6a4 ruianera, nonasmasa Ha MC — HaXOOUTCA HA IIMKE CBOEH BBICOTHI!

2. Ho 310 BOBCe He O3HAYaeT, YTO B JAHHBII MOMEHT HET JAPYTUX TUIAHET, KOTOpble OyayT
BBIIIE Heé nan ropuzoHTOM!

3. CnenmoBarenibHO, BepiiiHa KapTel TaM — Tie MOTYT HaXOAWUTHCS TUIAHETHI C HaUOOJIBINEH
BBICOTOU HaJ] TOPU30HTOM.

A 4T0 3TO0 3a 007acTh Heba Takas, TJie MOTYT HaXOMUThCS TUIAHETHl ¢ HAMOOJBIIIEH BBHICOTOM
HaJl TOPU30HTOM?

Ha namem npumepe (Ha pric. 3b) — ckopee Bcero, 3To 0071acTh BOIM3U TOYKU BECEHHETO PaBHO-
nenctust. Ho uto mpumeyvaresibHOro B 310M Touke? OueBUIHO BOBCE HE TO, UTO 9TO TOuKa BeceHHero
paBHoneHcTBusi! [TOCKOJBKY, 9TO TOUYKA JOKHA OBITH CBS3aHA C CYTOUHBIM BpallleHHeM HeOecHOM
cdepbl, a He ¢ 30MakoM. 3HauuT 4to? BeHepa HaxoouTcs, MpakTUYECKH, B KBaJpaType ¢ ACLeH-
JEHTOM.

3HauuT, camasi BHICOKast 00JIaCTh OTCTOUT OT TOpr30HTa Ha 90°!

N acrpoHomuyeckn, Ha camoM jefie 31o Tak! [To-Bumumomy, Pobept X3H1 1 ero noclieioBa-
TEJIM OKA3aJIUCh BCE e He CTOJIb XOPOIIO MOJKOBAHHBIMU B C(pepHUECKOI aCTPOHOMHH, YTOOBI JIETKO
Y U3SIIHO 3TO JJOKa3aTh. A MPSIMO cefiyac JOKaKeM.

Urak, ectb nBe acTpoHOMHYECKHe IUIOCKOCTU. [lepBasi — 3TO MJIOCKOCTh SKJIMITUKUA. DTO
OCHOBHas1, 6a30Basi, INIOCKOCTh B aCTPOJIOTHH, TUIOCKOCTh B KOTOPOU IMTPOUCXOIUT BUMIMOE JIBUKEHIE
CornHiia, ¥ BOOJIb KOTOPOH IBUKYTCSI BCE TUIAHETHI. BTOpas — 3TO MI0CKOCTh TOPU30HTA. BhIOpaHb!
OHU HE CITyJaiiHO. JKIIMNTUKA — KaK yKe MOHSTHO, TIOTOMY, UTO OHa 0a30Basi IJIOCKOCTh B aCTPOJIO-
T'MH, OHA SIBJISIETCS] HETIOCPEICTBEHHON OChIo 30uaka! [TmaHeTs! IBUKYTCSI UCKJIIOUUTENILHO B TOsICe
30/IMaKa, IO3TOMY JIOOBIE ACTPOIIOTHYECKUE «MAHUITYJISIIIAN» JJOJKHBI BHITIOHATHCS HA SKJIATITHKE.
A TOPU3OHT — IOTOMY, UTO BBICOTY IIJTAHET Mbl U3MEPsieM UMEHHO OT Hero! Ml MMeHHO 3Ta MII0OCKOCTb
JeT HeOecHyIo chepy CaMbIM OYEBUIHBIM O0OPa30M: Ha BUIUMYIO Y HEBUJVIMYIO TIOJIOBHHBI.

[MockomnbKy ochk BpalieHrst 3eMJIM HaKJIOHEHa HaJl HEKOTOPBIM YIJIOM K e€ opouTe (TO eCcTh CO0-
CTBEHHO TJIOCKOCTHU SKJIUIITUKH), TO HU B OJIHOM TOUKE Ha NMOBEPXHOCTU 3eMJIU TUIOCKOCTH IKJIUII-
TUKW ¥ TOPU30HTA HE MOTYT OBbITh MapajIeJIbHBIMU JIPYT IPYTY, a, CJIeJOBaTeIbHO, OHM TepeceKa-
1otcs. [lepeceyeHue 3TUX BYX IJIOCKOCTEN MPOMCXOIUT MO OCH, Ha3bIBAEMOW B aCTPOJIOTUU OCHIO
ASC-DES (puc. 4).

Des

&

Asc lopusonT

Puc. 4. ITnockoctu ['opr3oHTa U SKJIMNTUKY B TpoeKiud MepkaTtopa. [ Opu3oHT npejicTaBlieH,

KaK IpsiMasi JTUHUsA (OCEBOH Cpe3 MPOEKIMK), a DKJIMITHKA — COOTBETCTBEHHO ayrou. Ha ueprexe
BBEJIEHHI Clie/lytolre 0003HaueHus:: h — BbIcOTa HaJ] TOPU30HTOM; A — yToJl, OTCYMTHIBAEMBbIiA B TIOC-
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KOCTH TOPU30HTA, OT JleclieH/IeHTa, BJIeBO (Ha BOCTOK, IO X0y 30[1aKa);A — OyaeT yrjioM, B IJI0C-
Koctu Dxymntuky, orcuntbiBaeMbiM oT JJIECIIEHIEHTA no xony 3oauaka; 3 — aKJIMNTAYECKAs
LIMPOTa JAHHOW TOYKM (BbILIE/HUKE OT DKJIUNTUKH).

Ocraércst BBISICHUTD: KaK HalTH TOUKY SKJIMIITHKH, KOTOpasi OyJeT BhIIlle BCEro HaJl TOPH30H-
ToM?!

A 310 czienath sneMeHTapHO. ECTh JIBE MJIOCKOCTH: OHM MEPECEKAIOTCst BIOJIb HEKOTOPOR OCH
T0JT OMpeICIEHHBIM YoM, Pa3zymeeTcs, yroy Hak/JIOHa SKJIUITUKU K TOPU3OHTY HEMPEPHIBHO MEHSI-
ercsi. Ho mycTh B HeKuil, BHIOpaHHBI HAMM MOMEHT BpeMEHH t( OH Oy[eT paBeH HEKOTOpOMY 3Haue-
Huio 0. /IBe 1aHHBIE TUIOCKOCTH TOTJIa MOKHO MAaTeMaTHUYECKH CBSA3aTh, Yepe3 c(hepuyecKyio CUCTEMY
KOOP/MHAT eAMHUYHOIO pauyca, CJeIyIIuM 00pa3om:

cosh Xcos A
cosh xsin A
sin h

1 0 0 ||cosfB xcosA
0 cos® sinf || cosp *xsinA
0 —sinf cos6 sin 3

B neBoii yactu ypaBHeHHs], 10 3HAKA PAaBEHCTBA, OIMUCAHO MOJIOKEHHUE JIIOO TOUKHM HeOeCHOM
cepbl OTHOCUTESIHHO IJIOCKOCTH FOPU30HTA. A UTO B [TPaBOH YacTu, MOclie 3Haka paBeHcTBa? Bropas
MaTpuIia, camasi IipaBasi, OUeHb CXOkKa C MEPBOI. DTO BEPHO, MOCKOJIbKY OHU UMEIOT MOXO0KUIN CMBICI.
ITO MONOKEHUE BCE TOU K€ TOUKH, HO YK€ OTHOCUTENILHO IJIOCKOCTH SKJIUITUKH.

CpenHsist MaTpulLia, MEK1y 3HAKaMU PaBEHCTBA M YMHOKEHHE — 9Ta MAaTPHILIA CBA3M KOOP/AMHAT.
OHa cTpouTcs MyTéM aredpandeckoro rmoBopoTa MpoCTpaHCTBa. Bpoe Kak M3Ha4YaIbHO TOPU30HT
Y SKJIMITHKA MyCTh OYIyT MOJHOCTHIO COBMAAaTh, KAK HEYTO €AMHOE. A MOTOM IUIOCKOCTh SKJIUIM-
TUKHA MbI IOBEPHEM BIOJIb oc ASC-DES Ha yron 0. JlaHHas MaTpuia ONUCBHIBAET 3TO JEVWCTBUE.
[TockomnbKy 117151 TUIOCKOCTY SKJIMITUKY SKJIMITAYECKAs IMPOTa Beeraa Hynesas, To B=0, u, cieso-
BaTeJIbHO, MATPUYHOE YpaBHEHNE IPUMET BU/:
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cosh Xcos A
cosh xXsin A
sin h

1 0 0 cos A
0 cosf® sinBO||sinA
0 —sin® cosBO|| O

HCpCMHO)KI/IB MaTpulbl:

cosh Xcos A
cosh Xsin A
sin h
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COS A
cos B xsin A
| —sin 0 xsin A

A nmanee Oyzem paccyxaath Jorndeckd. Ham HeoOXoIMMo HallTH Takylo TOUKY Ha SKJIMITHKE,
KOTOpasi OblIa Obl MAKCHMAJILHO yHajieHa OT IUIOCKOCTH TOPHU30HTA, TO €CTh MMelia HauOOJbIIYIO
BbICOTY. BpicoTa Haj ropusonToM y Hac h. CinenoBarenbHo, h — max. A korma h makcumaipHa?
CornacHo TpeThe CTPOKe B YpaBHEHUHU:

ITockomnbKy yron 6 — y Hac Mo ycJIOBUIO BeJIMUMHA MTOCTOSIHHAS, TO:

A 3Hauwnrt, sin h — max, Torga, korma sin A — max.

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

CreroBatenibHO, HanOosee yJaa€HHasi OT TOPU30HTA, TO €CTh camasi BBICOKAsl, TOUKA SKJIUTI-
TUKH, 3TO TOUKA, pacnonoxeHHas crporo Ha 90° o xony 3oauaka ot JECLIEHJIEHTA.

B npumepe Ha puc. 3b DES Haxonuinca B 27°47» Crpenbia. CregoBaTesbHO, caMasi BbICO-
Kasl TOYKa SKJUITUKU B 9TOT MOMEHT OyleT TO4Ka, pacrojiokeHHast B 27°47» Pp16. 90° — MOKHO
CUMTaTh, KaK TOYKY C TOW K€ YIJIOBOM MEpOi B 3HaKe, HO Ha 3 3HaKa MO3Xe; OO TPaJUIHOH-
HBIM criocobom: 27°47» Crpenbiia — 310 267°47» oT Toukn BeceHHero paBHOmeHCTBUsT 267°47»
+90°=357°47» OT TOUKU BECEHHETO PaBHOJEHCTBU S, UTO COOTBETCTBYET 27°47>» 3Haka Pri0. iIMeHHO
nosromy, Benepa, ubst monrora Obita 0°35» OBHa okaszanachk Bbime ConHia: Benepa Obuta Bcero
B 2°48» oT HauBbICIIer TOYKY K annTuku. A CosHie ¢ gonroron 15°46» Bomones, oka3aiace 3Ha-
quTeIbHO manbile, B 42°01» OT 9TOM TOUKH.

Camoii BbICOKOIT TOYKOW B JII000I1 acTPOJOrHYeCcKOl KapTe, Be3/ie U Bcerjaa, oyaer
TOYKA — pacnoJio:keHHas cTporo me:xxay ASC u DES (B nepnenaukyasipe K HuUM)!

CnenoarenbHo, B Kapre u3 puc. 3b, HecMotps Ha 10, yto MC Tam pacnionoxkeHn B Bononee,
JoruuHee cBsizath X JA0M co 3HaKoM PoiO. ITockonbky 3Hak PhIO 3aHMMaeT B Hell camoe BBICOKOE
MECTO (TIOJIOKEHUE) HaJl TOPU30HTOM.

ACTPOHOMHUYECKHU TaK MPOUCXOAUT B CUITY TOTO, YTO OCh BpallleHUsI 3eMJT HaKJIOHEeHa K TI0C-
KOCTH e€ OpOWTHI, SKJIUNTHUKE (TOCIEIOBaTeIbHO MocMoTpuTe pucyHku S). [lo ompeneneHwmto,
Ha KJIMIITUKE OCHOBAHbLI 3HAKU 301aKa !

Puc. 5a. Cxema B3aMMOpAacCHOJIOkKEHUsI TUIOCKOCTEH DKIMITUKA M DKBaTopa Ha HeOECHOH
cepe
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\

ITockosbKy npH CYTOUHOM BpallleHUH HeOeCHOM chepsl, OCh BpallleHUsI 3eMJIM COXPaHsIET CBOIO
OpHEHTalMIO (OHA HETIO/IBUKHA, ¥ TI09TOMY HE MEHSIET CBOETO MOJIOKEHUS1) 9KBATOP, XOTh U Bpalla-
eTcsi BMecTe ¢ HeOecHOH cpepoi, HO B JTI0OOH MOMEHT BPEMEHH COXpaHsIeT OJMHAKOBOE PaCIIOIo-
JeHre (OpUEHTALIMI0) OTHOCUTENIBHO TOpU30HTa. Yero Helb3s cka3aTh 00 SKJIMNTHKE. [TockombKy e€
OCb MEHSIET CBOE IOJIOKEHHE B MPOCTPAHCTBE, TO U OpPUEHTALMs [BUJ] SKJIMITUKH OTHOCUTEIBHO
TOPU30HTA B JAHHOM TOYKE MECTHOCTH ITOCTOSIHHO MEHSIETCS C TEUEHUEM BPEMEHH.

W3 puc. 5b-5g BUIHO, YTO SKJIMINTHKA HE NTApaJuIesIbHa 9KBATOPY, a, CJIEJ0BATEIbHO, U HE NEP-
NEeHAMKYISpHA MepuIMaHy. A 3HAuMT, caMO€ KOPOTKOE PACCTOSHUE OT 3€HUTa A0 SKJIMITUKU
OyleT He BAOJIb MEpUIWaHa, a BJOJIb JPYroil JMHUM (Ipyroro BepTHKasa). TpaeKTOpHs SKJIMIM-
THKM Ha HeOecHOH cpepe Ha pasHble MOMEHTbl BPEMEHH, U NMEPHEHAUKYISPB K HEW CO CTOPOHBI
3€HUTA, ONpeesAoIIre, U3 TeOMETPUN KpaTyaiiliee pacCTOsIHUE, a 3/1eCh, CJIe0BATEIbHO, HAUBbIC-
LIYI0 TOYKY — [IOKa3aHbl HA PUCYHKaX IPYIIIBI 5.

% %k ok

OpHaxo eni€ napa BONPOCOB K ITOJTHO3HAKOBOM CUCTEME OCTAIOTCS CyIeCTBEHHBIMU. [louemy
OTCUET JOMOB HauMHaeTcss UMeHHO oT 3Haka ASC, a He ot 3Haka MC? Kakyio poss ucnonasger MC
B IIOJIHO3HAKOBOU cucTeMe?
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B kilaccmueckux cucrtemax il IOCTPOEHUsI JOMOB 3a[IeMCTBOBaHbI Cpa3y HECKOJIBKO IUIOC-
KOCTEi: TOPU30HT, MEPUINAH, IKJIUITUKA, U IUIIOC €€ HEKOTOPBIE JOMOIHUTENbHbIE IJIOCKOCTH,
10 KOTOPBIM CTPOSITCSI KYCIHJIbI IIPOMEKYTOUHBIX TOMOB. A 7151 [IOCTPOEHUSI TOJTHO3HAKOBBIX JIOMOB
JOCTATOYHO UMETh BCEro JBE ITUIOCKOCTH: TOPU3OHT M SKJIUNTHKY! [TpuHimn «OputBel OKKaMBbI®»
B HEMOCPEICTBEHHOM IPUMEHEHUH K aCTPOJIOTUH.

Hu PoGept X3H, HU ero rocieioBaTe/iv He CMOTJIM OTBETUTh Ha JAHHBIN BOITPOC: IOYEMY TOJ-
HO3HAKOBbIE JIOMa JOJIKHBI CTPOMTBHCSI HA OCHOBE NEPECeUeHM s IKJIUNTUKU C TOPU3OHTOM, a MEpPH-
JMAH TIPU 3TOM KaK Obl UTHOPUPYETCs. DTO MOCITYKUJIO PEIIAIONIM apryMEHTOM JIISl UX KPUTHUKOB,
KOTOpBIE OOBSBUIIM TIOJTHO3HAKOBYIO CUCTEMY HeIOpaOOTaHHON CUCTEMOU JJOMOB.

OpHako MHe, Kak MPaKTUKYIOILEMY acTpOJIOry C OJHOW CTOPOHBI, U MCCIIEOBATENIO 110 AyXY
C Ipyrou, He JaBaJl [TOKOs1 TOT (DaKT, YTO IMOJTHO3HAKOBASI CUCTEMA J1aBaJla IPEKPACHBIE TPAKTUYECKHE
pe3yibTathl. [Imoc cHuMana camble OCTpble IPOTUBOPEUHS], UMEIOIIFEe MECTO OBbITh B APYTUX CHUCTE-
Max JIoMoB. OHa OblIa MPOCTOH, YIoOHOU U 3pdekTrBHON. OHa JTyuliie, KaKO! ObI TO HA ObLJIO MHOW
CHCTEMBI, COOTBETCTBOBAJIA IPEBHEMY 930TepHUUEeCKOMY NpuHLUIY: «Bcé rennajbHoe — mpocTo!»

B yactnoctn, y Knapnus IMronemesi, B ero «YeTBEpOKHIKMM» 51 0OpaTHI BHUMaHUE Ha Cie-
AyIOLIMe Belllu:

— Perynspusie ccbiiku Ha «CepenuHy HeOa», TO eCTh Ha TO, YTO B COBPEMEHHOM acTpOJIOTHU
umenyercst MC.

— Cepenuna HeOa BeicTymaetr y [Itonemes «mectoM npodeccun», onpeaeuTeseM poaa aes-
TesabHOCTH. MIMeHHO 1o 1utadete-ynpautemio 3Haka MC TltoneMeit yuut moaovuparh MOIXOAIIYIO
npodpeccuio 115 YeaoBeKa.

— Ocobyto BaxnocTh CepennnHbl HeOa [ITonement yemarpuBaeT y ripaButesied. [laxke ropoaa oH
CBsI3bIBaET o 3HaKaMu «BepxHero yria» B Kaprax ux npasutenei.

— IlTonemeii He cuMrtaeT ropockon (TorjaliHee Ha3BaHWE ACLIEH/IEHTa) YeM-TO MPUHLIMIIN-
aJIbHO OcHOBoMojaramuM! OH MPUBOIUT HEMAJIO MPUMEPOB, KOIa «3a TOPOCKOI» CIEAyeT OpaTh
3HaK pacnonoxkenus Connna, Jlynst umm [lapca ®opryHsl.

[Nocnennee HaOMoONEHNUE OCOOEHHO BaXKHO: HAIPUMED, IIPU PACCMOTPEHUU BOIIPOCOB, Kacalo-
LIMXCS CJIaBbl, U3BECTHOCTH JJAHHOTO YesioBeka, IItonement mpuHuMaeT 3a ropocKoM 3HaK, B KOTOPOM
HaxonuTcst ConHue, U AenaeT Mpeacka3aHusl Ha OCHOBE TOTO, KaK JIpyTue IUIAHEThl paclioiOKEeHb
otHocuTenbHO 3Haka ComHila. CriocoOCTBYIOT M OHU TposiBiicHuo COJHIIA, TyXy, TBOPYECKOMY
HACTPOIO, JIMYHOCTH, JIHMOO MPEensATCTBYIOT eMy. OCOOEHHO SIpKO WJUTIOCTpUpYyeTCs mpumep ¢ Opa-
ThSIMHM U cECTpamMH, KOTOpbIX [ITonement onpenenser, yepes «mecto Marepu». CortacHo «YeTBepo-
KHUKHIO», «<MECTOM MaTepu» BBICTYIIAET 3HAK, cofepkaiiuii JIyHy, oT KOTOporo ui€T OTCYET 3HAKOB
IO X0y 30[MaKa.

[Tonygaercs, 4To cuctema JOMOB (MJIM TOMOCOB, KaK OHAa Ha3blBaJIaCh B OPUTMHAJIE) — MOJIE/b
He alcomoTHas, a oTHocuTenbHass. COBpEMEHHbIE aCTPOJOTM MPUBHIKIM K TOMY, YTO CHCTEMA
JOMOB — 3T0O abcomoTU3npoBaHHas cTpykrypa: I nom Heotnenmum ot ASC, X 10M — JIorHYecKoe
nponoskenue MC, a cpeMHHbIE JOMa BCeraa AOJDKHBI 3aHUMATh YYaCTKM MeXy YIJIaMH, M Tak
nanee. Ho it aHTHYHBIX aCTPOJIOTOB H/I€Sl «TOMOCOB» BH/IEJAaCh HECKOJIbKO HHOI: B Hell
KaK/IbI 3HAK 30/I1aKa NPeCTaBJsIET OAMH J0M (0JUH TONOC), HO IPH 3TOM OTCUYET TOMO-
COB-MeCT HAUYMHAETCS OTHOCUTEJIBbHO KJIH04YeBOH (DUryphbl paccMaTPpUBaeMOro BOIpoca.

I30mepuueckuii nPUHUUR ACMPONOZUMECKUX MECM 3AKAI0UAEMCS 80 83AUMOO0CICEUU
(Ha ocHo8e 83aUMOPACNON0IHCEHUSL) 3HAKO8 OpY2 C OPY2OM.

Hanpumep, npeaiecTByomuil 3HaK «CKPHIT OT B30pa» JTaHHOTO 3HAKA-TOIOCA — MO3TOMY OH
BBICTYIIAET JIJII HETO MECTOM TallH M KO3HEH. A MPOTUBOIOJIOKHBI €My 3HaK — MECTOM Heyjad,

? Mpunrn «Gputsa OKKaMa» — HEYEro JMIIHEro. PHI0cO(CKO-HAY IHBIA PHHLAIL, BHICKA3AHHBI MOHAXOM YHbMOM OKKa-
MoM (1285 — 1349 rr), nogpasymeBaeT, IPUHIMIT HEBHECEHNUS JIOTIOJIHUTENIBHBIX JIEMEHTOB, €Cii O3 MOTepu CYyTH MOKHO OOOHTH
UX MEHBIINM YUCJIOM. B aBTOPCKOM M3JI0KE€HUM 3BYUUT KaK «HE CTOUT MHOXKMTb CYIIHOCTH [BelH, (DakTopbl, 21eMeHThl] OoJblie
HeoOXonuMoro». ITpoo6pa3 KOHLENIMH: «BCE TeHHAIbHOE — TPOCTO ! »
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TEeM, YTO OyJeT MPUHOCUTH IPOOJIEMBI U TPETIATCTBUSA. A BOT, HAIPUMED, 3HAKH, OTcTosImuMe Ha 120°
10 00€ CTOPOHBI OT JAHHOTO — BCEI/ia ObUIM «MECTaMHU YIauM U TOIIEPXKKI», TIOCKOJIbKY 9TH MecTa
BCerJa 3aHsATH 3HAKAMH OJHOW CTUXHH, TO €CTh POACTBEHHBIMU HAYaIbHOMY 3HAKY.

Ho rnaBHasi cyThb B TOM, YTO BOCXOASIIUI 3HAK — 3TO He 00513aTeJHLHO HAYAJIO
oTcuéra, 310 HeoOs3aTeabHo I qom! ASC CTaHOBUTCS KJTIOYEBBIM OOBEKTOM aCTPOJIOTUIECKON
KapTbl TOIbKO pH MPOrHO3UPOBAHMY JKU3HEHHBIX COOBITHIA, TPOTHO30B, IMHAMUYECKOTO Pa3BEPTHI-
Banus Kaptel Bo Bpemenu. (IToatomy B xopapHoii actposorun ASC siBiisieTcs IJIaBHbIM (DUTypPaHTOM,
ocHoBo# Kapthr).

W pa3 antuuHble acTposioru He urHoprposain MC, To mpaBoOMeEpPHO, B ONPE/IEIEHHBIX CIyYasiX,
CTPOHTH PACUET MOIHOZHAKOBBIX 1I0MOB U 0T MC. OcTasioch BBISICHUTD B KAKMX TaKUX, OMPEAENEH-
HBIX CITyJasix, cieyet Bectu pacuer or MC (To ecTh 32 HauasIo OTCU€Ta Oparh TOUKY BOCTOKA, BMECTO
ASC)? MC, nono6Ho ASC, 00ycJIOBJIeH CBOUM BOSHMKHOBEHHEM CYTOYHOMY BpAIEHUI0 HEOECHOM
cepbl, a 3HAUUT, JOMYCTUMO IPEIIONOKUTH, YTO OCHOBaHHAs1 HA HEM CUCTEMa OTCUETA JOMOB TaKke
JOJKHA UMETh CYIbOOHOCHOE 3HaYeHHeE.

A Tenepb 0OpaTUM BHUMaHHE Ha TO, KaK U B CBS3U C YeM UCIIONB30BaHCh acTposioramu ASC
u MC?!

MC ncnonb30BalIcs B CBSI3U C BOIIPOCAMH TPO(ECCHH, a TaKkKe MOAUEPKUBAIACH 0C00ast POJIb
MC y npaBuTeseil WM BoOOIe M3BECTHBIX M BIMATEBHBIX Jofel. [Ipodeccust — 310 HEKUiA poj
3aHATHIA, POJI JESITEIBHOCTH, ONPEEISIONIMI CTaTyC, poib YesaoBeKa B oomiectse. OCOOEHHO CUTbHA
Ha OOIIECTBO POJIb ITPABUTEIS. . .

MC - «mecto npodeccun», pojib, CTaTyC YeJOBeKa B 0011ecTBe.

Takum 06pa3om, crcTeMa OJTHO3HAKOBBIX TOMOCOB-IOMOB, paccunTaHHast ot MC Borutoniaer
MPUHIUI JOMHHMPOBAHUS OOIIECTBEHHOTO CO3HAHMS HAJl JIMYHBIM. YeloBeK, KaKk eAWHHIIA COLH-
yMa, YeJIOBEK BHYTPU COIIMyMA: TaMm, IJ€ Ha TMEPBbIM IUIAH BBICTYIAET POJib, AEATEIBHOCTh Yeso-
BeKa B O0IIeCTBe, ero Mecto B HEM. [71e yenoBek paccmarpuBaeTcsi, Kak 4acTh COIMAIBHOW MacChl.
Harpumep, oHa omxoauT Ajisl ciiyvasi, KOrJa YelOoBeK MOMTHOCTBIO WM YaCTUYHO JIUIIEH CBOOOIbI
BBIOOpA U BOJIEM3bSIBJICHH S, BCIIEICTBUE PEIIAMEHTUPOBAHHOCTY M TIOMYMHEHHOCTH YaCTHOM KU3HU
B JIaHHOM OOIIIECTBE TPAAUIIUAM, MOPSIIKaM, MTPaBIIaM, 3aKOHAM. DTO CUCTEMa XOPOIIIO OMKUCHIBACT
CBsI3b YeJIoBeKa ¢ 00mmecTBOM. JlaHHBIN MOPSIIOK OTCYETA MOITHO3HAKOBBIX TOMIOCOB-IOMOB padoTaeT
B 00IIlecTBaxX BOCTOYHOU (popmaruu, 1100 B 00IecTBe ¢ OECKOHTPOIBHOM TOCYJAPCTBEHHOW WJIH
PEJIMTMO3HON BJIACTHIO.

Ha mbicib 0 Tom, uto ocb MC-IC moxkeT ciykuTh [JIs ONUCAHUs 4YesloBeKa, Kak 4WieHa
IpyINITbl, MEHsI HATOJIKHYJIM BOCTOUHbIE KaJleHAapu. VI3BeCTHO, YTO BOCTOYHASI aCTPOJIOTHSI, TIOTHO-
CTBIO OTpaXasi JaHHYIO COIMAIbHYIO (DOPMAIINIO, HE 3aHUMAETCs] MHMBUAYATbHBIM ITPOrHO3MPOBA-
HHEM — BOCTOYHBIE MPEACKA3aHUsI aIpecoBaHbl Cpa3y K OMpeeéHHON TpyIe Joae, CBI3aHHbIX
OOIIMM acTPOJIOTMYECKUM MpHu3HaKoM. Ho BocTOUHasi acTposorus aneyuimpyer He TOJIbKO rofaMu
POXIECHUI: B BOCTOYHOU TPAJULIMK KaXIblii OTPE30K CYTOK (IIPOJOJIKMTENILHOCTBIO O [jBa Yaca)
TaKKe COOTHOCUTCS C ONpeeIEHHBIM 3HAKOM BOCTOYHOTO KajieHaapsi. Hauanom otcuéra BricTymaeT
TOJI/IEHb WJIM TIOJIHOYBb. TO €CcTh B pakypce 3amajiHou actposioruu, nojoxenue Conxna Ha MC wim
IC. A Bocxon u 3axon CosHIa pyu 3TOM HE IPUHUMAIOTCSI BO BHUIMAHHUE COBCEM.

ASC, Kak TOUKa HermoCpeACTBEHHOTO BOCXO/A SKJIMIITHUKH HaJl TOPU30HTOM, TTOKa3bIBAET MH/IU-
BU/1yaJIbHOCTh, YHUKAIBHOCTH CYAbObI, CHUMBOJIM3HUPYET (MPEICTABIISAET) YeI0oBeKa KaK JIMIHOCTD, KaK
CaMOCTOSITEIIbHYI0 OMOJIOTMYECKYI0 ¥ MH(OPMAIIMOHHYIO EIMHUILY. DTa TOUYKA MOAYEPKUBAET UCKITIO-
YUTEJBHOCTD YesioBeKa B Mupe, B Kocmoce. IMEHHO Takoil MUPOBO33pEHYECKHIA TIOIXO/1 TIPE/ICTaB-
neH ASC, BOCXOIAIIMM 3HAKOM SKJIMITHKY, ¥ TIOPSAKOM CJIeJIOBaHM I TOIIOCOB-/IOMOB OT Hero. Boc-
Xos1mmil 3HaK, Kak I qom acrposornyeckoii KapTbl — 3T0 HHAUBUAYAJbHOCTD YeJ0BeKa:
€ro JUYHOCTHbIE 0COOEHHOCTH, CIIOCOOHOCTH, TaJaHThl. CHCTEMA MOJHO3HAKOBBIX TONO-
COB-/I0MOB, IOCTpOeHHas1 (Beaymas oTcuéT) oT ASC, OTKpbIBaeT 4eJIOBeKa KaK JUYHOCTbD,
ONHUCHIBAET €ro0 HHAUBUAYAJIbHYI0, YHUKAJIbHYIO, HEMOCPEACTBEHHYIO CY/b0Y.
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3aHUMATENTLHO YUTATh «MEXy CTPOK» KHUTH BBIIAIOIIMXCS COBPEMEHHBIX U CPEIHEBEKOBBIX
3ana/iHbIX XOpapHbIX acTposnoroB. Ha KakoM-TO MHTYMTMBHOM YPOBHE 3TH achl acTPOJIOTMU 4YyB-
CTBYIOT UCTUHHOCTb, IIPaBUJIbHOCTb NIOJIHO3HAKOBOW CHCTEMBI JJOMOB, YJIaBJIMBAIOT €€ IEPBOOCHOBY.
Ho otka3biBaroTcsi npuHUMAaTh €€, B CUJTy CBOEW MPUBEPKEHHOCTH TPAIULUAM U aBTopuTeTaM. [1pu-
HUMasi B pa0OTy MPHUHIMITEI TIOMTHO3HAKOBOM CHUCTEMBI, OHU TIPOAOIKAIOT MPUAEPKUBATHCS OTHOM
U3 KJIACCUYECKUX CUCTEM JJOMOB — B MUTOr€ IOJTyYasi HArpOMOXK/JIEHUE IPOTUBOPEUMBBIX MTPABUIL.

B cBs13u ¢ yeM, MOXHO MPUBECTU OYEHb MOKA3aTeIbHBIN MpUMep. Brinaommiicss OpuTaHCKUit
acrporor Ixxon ®poynu, aBTop «Y4eOHUKA XOpapHOH acTPOJIOrM» COOOIIAET, YTO CUCTEMBI TIOMOB
MO’KHO pa3JeUTh Ha JABE IPYIIIbI:

— cucremy 10MoB Regiomontanus;

— 1 HeNpaBUWJIbHbIE CCTEMBI JJOMOB.

Ho BOT BechbMa HMHTEpecHOe 3ameuaHue, Kacaroleecss 0Opa30BaHMs ACIIEKTOB: «dCHeKMibl
Mozym 00pa306bl6amMvbCsi MOALKO 8 NPedenax 0oOpa3ylouUx Ux 3HAK08, U He MO2Yym NepeHOCUmbCs
Ha coceoHue».

ITO O3HAYaeT, YTo, HAIPUMEP, €CIIU OfIHA IJIaHeTa HaXOAMUTCS B caMoM KoHue OBHa, a apy-
rast — B Hayasie Tenbia (puc. 6) — To OHU He 00pa3yloT coeqUHEHUS (KOHBIOHKIWM). [laHHbIN (akT
aBTOp TOATBEPXKJAET CIIEAYIOIMM HArISAHBIM TpuMepoM. «IIpencraBbTe, 4TO IUIAHETA — STO BB
Honyctum, Mapc B OBHe (puc. 6). 3Hak MeCTOHAXOXkIEHUsI TUTAHETHI — 3TO BaIll JOM, CO BCEMHU TPH-
JeraloiuMu TepputopusimMu. A apyras mianeTta (CatypH B Tenblie) — mycTs OyzeT Bail cocejt (Wi
cocenka). I oH Tak:ke MOXET CBOOOIHO TMepeMeIaThecs 1o CBOEH TeppuTOpuu. Bbl MokeTe OM3Ko
TMOIONTH APYT K JIPYTY, HO IIPU 9TOM ME3KAY BaMU UCKITIOUEH (PU3MUYECKUI1 KOHTAKT, TIOCKOJIbKY Bac
pasnensier orpaja Balmx BiaageHuin. YToObl BbI cMOTIIM OOHSATD JPYT Ipyra (BCTYNUTDb B (PU3UIECKUIA
KOHTAKT), YTO CUMBOJIU3UPYETCS] COEJUHEHUEM — OIHOMY M3 Bac MPUIETCS IPONTU HA TEPPUTOPUIO
apyroro!»
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Puc. 6. [Ise nuiaHeTsl HaxooATCSA B OOHOM J0Me NOo Regiomontanus HO B COCEIHMX 3HaKax.
Kapra «coenuHeHust», «pa3beIMHEHHOrO» rpaHuliiel 3HakoB. Opouc Mexay Mapcom (29°36» OBHa)
u CarypHoM (1°49» Tenbua) cocrapiusier 2°13».

Kenesnast noruka! (JIeficTBUTENBHO, JJIS1 TOTO, YTOO 3aKJIOUUT APYT JIpyra B OOBATHSA, IS
HayaJia HeoOXO/IMMO OKa3aThCsl BMECTE Ha OHOI Tepputopuu.) Ho 1aHHas jioruka — 310 NOJIHO3Ha-
KOBasl JIOTMKa! DTO 1711 IOJIHO3HAKOBOW CUCTEMBI BIIOJIHE ECTECTBEHHO BUJETh B CTHIKE 3HAKOB I'pa-
HULly, pa3fesieHue, aaxe creHy. [loroMy, 4To0 IMEHHO B IOJTHO3HAKOBOM CUCTEME CTBIK JBYX 3Ha-
koB — 310 BCEI'JIA emg u rpaHuiia IByX JOMOB, ABYyX «TeppUTOpHil». Takum 00pa3oM, HaXOMsCh
B COCEJJHMX 3HAKax, IUIaHEThl, B MoiHO3HaKoBo# cucteme, BCEI'IA OynyT pacnonararbesi B PA3-
HbBIX nomax. [TosTomy, naxe eciv OHU OyIyT PacCIONOKEHBI OYEHb OJIM3KO OT CThIKA MX 3HAKOB —
ME3Ky HUMH BCE paBHO He OyJeT coeiMHeHHsI (KOHBIOHKIIMH), TIOCKOJIBKY MX TMO-TIPeKHEMY pasfe-
JIET TPaHULIA MEKAY JOMaMHU (BIaACHUSAMN).

Ho B xilaccrueckux cucteMax AOMOB 31oro He HaOmomaercsa! Pacronoxennsie 8 PASHBIX
3HaKax IUIaHEThI, MOTyT I1pu 3ToM HaxoguTbcss B OJJHOM nome. Ha puc. 6 Mapc umeer sximnruaye-
CKyI0 J0oroty: 29°36» OBHa, a CatypH — 1°49» Teinblia: oHM B pa3HbIX 3Hakax, Ho B OJHOM, B VIII
nome (cucrema Regiomontanus). @usnuecku Mapc u CarypH HaxoATcs psiioM APYr C IPyrom,
HO B 3TOM CJIy4dae OHHM eIlE u actposornuecku HaxonpArcsa B OJHOM pome, Tak 4TO TOrza Memaer
UM OBITb B COEJUHEHNH (B KOHBIOHKIIMN)? Mexk TeM, 3ama/iHble acTpPOJIOrH YBEPEHBI: B MOIOOHOM
Cllydae KOHBIOHKIMSI MEK]y IUIaHETaMU HeBO3MOkHA. Ho 4€TKuX, BpasyMHUTENbHBIX OOBSCHEHUI,
«1oueMy?» — Hi y Koro HeT: «IIpocTo, Tak oOcTosT esia Ha npakTuke». Cienasi Bepa aBTOpUTETaMm,
OTCYTCTBUE KPUTUYECKOTO aHAJIN3A U JIOTUKHU 3/IpaBOTO CMBICIIA, IIPUBOAAT JAXKe YCIIEIIHBIX aCTPO-
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JIOTOB K TOMY, YTO B MX paboueM apceHasie BMECTO YETKOM BHIBEPEHHOU CTPYKTYPBbI, IIPUCYTCTBYIOT
MPOTUBOpEYAIre IpyT JPyry MpaBuia.

Bo MHOrMXx acTpolOrM4ecKMX COYMHEHMSIX TPUCYTCTBYET CTPAaHHOE MPABUJIO: «ILIaHETa
B JIOM€, HaXO[sIasiCs B TOM e 3HaKe, YTO M €ro KyCIH[, aKTUBHO TPOSIBIIsIET ceds B JIeyax JIoMa;
a TJIaHeTa, pacroNokeHHas B ClieyIoIIeM (OTHOM U3 CISAYIONINX ) 32 KYCITHIOM 3HaKe, MaJIO3HAUNMa
(maccuBHA) B JIesIaX TOTO I0Ma». UTo 310, Kak He CBOeoOpa3Hasi MOIBITKA MPOBECTH I'PAHUIIBI JOMOB
I10 I'PaHULIAM 3HAKOB?

[NonHOo3HAKOBAs CUCTEMA JIOMOB — 3TO TaKOM K€ PEBOJIOIMOHHBIN MEPEBOPOT B aCTPOJIOruye-
CKOM CO3HAaHUH, KAKMM ObliIa B CBOE BpeMsl Ie/IMOIIEHTprYecKas cucremMa Mupa. MHOTUM TIpakTH-
KaM, KaK TOrJa, Tak U cefvac, ropaszio MpUBbIYHEE BHOCUTh YTOUHEHHS 1 HArPOMOXK/ICHUS B CYyIIle-
CTBYIOIIYIO CUCTEMY, Y€M MPHUHSATH MPOCTYIO0, HO MPUHIUITUAAIBLHO HOBYIO.

B nonHO3HAKOBO# cHCTEMe He BOZHUKAET HEOOXOAUMOCTD «JIOMaTh» J0Ma, BO3BOAUTH HEHYXK-
HBIE TPAHULIBL: TIOCKOJIBKY YIIPABUTEJb IOMa, B KOTOPOM pacriofiokeHa IuiaHera, 3to BCEI'IA, npu
moObix oocrositenbetBax, OJJHOBPEMEHHO wu e€ nucriosutop!

A Tenepb AaBaiiTe BEpHEMCS K 3aMeYaTeIbHOMY JIEMOHCTPAIIMOHHOMY ITpUMEpY Mpo YuibsiMa
JIunmm 1 yKpageHHy1o peioy.

B XVII Beke (11.05.1602 — 09.06.1681) B AHIJIUU KUJT BBIIAIOUIUICS aCTPOJIOT YWUJIbSIM
Junma. Yunbsam JInm He TOMBKO ObUT OOJBIIMM MPAKTUKOM XOPAPHOHM acTPOJIOTUH, aB 32 CBOIO
KU3Hb THICSYM ACTPOJIOTMYECKUX KOHCY/IbTAIMN, OH TaKXke ObT U yYEHBIM-SHIMKJIONEIHCTOM.
Junm cucteMaTH3UpoBal U OOOOIIMII UMEIOIINecss Ha TOT MOMEHT acTpPOJIOTMYEeCKHe 3HAHUS.
Pesynbrarom ero padoTsl cTan yHIaMEeHTATBHBIN TPY, CTABIICH OCHOBOM JIsI €BPOTEHCKON IITKOJIbI
aCTPOJIOTUH, MHOTHX YUeOHUKOB — « X pUCTUAHCKAs aCTPOJIOTHS», U31aHHBIN B 1647 rony.

B 1638 rony ¢ JIvyumm mpou30IIen HEMPUATHBIN CTyYail: y Hero yKpajau KyIUICHHYIO UM OOJTb-
1Iy10 apTuio peiObl. Bot kak cam JIuumm onmceiBaeT 3to npowuciectsue: «B 1637 romy, Bo Bpems
Moel moe3Ku B JIOHIOH, s Ky IAPTUIO PHIOBI, YTOOB 00eCieUnTh ceOsl €10l B BEJIMKHUM TOCT.
Omna npuObuia Ha Oapke B YOITOH, Te s Kuj, B cyoooty 20 ¢geBpansa. OnuH U3 epeBO3YNKOB BMe-
CTO TOTO, YTOOBI IPUHECTH MHE TIOMOI MOIO PhIOY, COOOIIIIT, YTO UX MaKray3 ObUT OrpadJieH MPOILIon
HOYBIO, ¥ UTO MOsI pbi0a yKpaseHa. Toraa s B3sJ1 TOYHOE BpeMsi, KOrJa BIIEpBbIE YCIIBIIIAT 3TO CO00-
1meHue, u nocrpous Kapry, crpemsich 1ath cede OTBET, KTO YKpal MOE UMYIIIECTBOM, TJIe OHO, M KaK
BO3MO)XHO BEpHYTb YaCTh U3 HETO MJIH BCE».
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Puc. 7a. Xopapnas Kapra, nocrpoeHnas Y. JIWim Ha TOUCK YKpaJeHHOUH phiObl. MIMeHHO
B Takylo cxeMmy KapTbl UCIIOb30BaIM €BpONEHCKHE acTPOIOrd BO BpeMeHa JInm.
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Puc. 7b. [Insa ynobctBa BocnpuATHs Ta ke Kapra, HO mocTpoeHHas B IPUBBIYHOM (popMmare.
20 ¢peBpana 1638 r., 8—59, Cyppeir, AHrus.

Hy:xHo ornpeaenuTs raHety, o6o3Havaoulyio B Kapre ppiOy. JInuim Beiopain JIyHy, HOCKOIBbKY
pbi0a, 0 KOTOPOH UAET peub — 3TO €/1a, MPOLYKT NUTaHus. A JIyHa B acTpOJIOrMU — €CTh CUMBOJ €[Ibl,
. K tomy ke ®opryHa (Hekasi LIeHHOCTb, a B JAaHHOM cliydae pbloa i JInim npeacrasisiia,
IIpekJIe BCETO, MaTepHasbHYIO LIEHHOCTD) B Kapte pacrnonoxeHa B Pake, 3Hake ynpasiseMoM JIyHO.
To ectb TO, yTO TIpeacTaBiIeHo JIyHOM — B JaHHBII MOMEHT 3TO HeHHOCTb i Y. Jlwum. A Jlnm
JKeJlaeT BEPHYTh CBOIO PbIOY, CIIEIOBATEIbHO, OHA [yl HEro lieHHa. 3HauuT JlyHa — JefcTBUTENBHO
MCKOMasi phida.

HyxHo Haiiti Bopa. Ilo MHeHmio JIusmm (co cioB cBueTeNs1) pplda He MoTepsiHa, a UMEHHO
yKpasieHa. 3HauuT HYKHO YCTaHOBUTbH Bopa. Haiiiém Bopa — HailnéM ykpajeHHyio pblOy. I 1aBHbII
BOIIPOC 37€Ch — MOMUCK Bopa. Kem MoxeT ObITh BOp? O4YeBUAHO, UTO BOPOBCTBO — TO MPECTYIUIEHHUE;
OnaropofHble 1 JOOPONOPsJOUHBIE JIOAM HE COBEPILIAIOT TaKKX MOCTYNKOB. [ToaToMy mpearnonarae-
MOTI'0 BOpa MOXET MPEACTABIATh TOJIBKO IJIaHeTa HeOJIarornpusTHO pactioioxkeHHas B JaHHou Kapre.
HeOGnaronpusaTHoe pacronoxkeHue Hepe/ko yKas3blBaeT Ha cjadble MOpaJibHble KayecTBa. Y BOpa
TaKKe JOJKHA OBITh BOBMOKHOCTh COBEPIIUTh Kpaxy. Takum oOpa3oM, BOp — 9TO MOCEAHUH, KTO
UMeJl «KOHTAKT» C YKPaIeHHOU pblOO. KOHTAKTHI MIaHET — 3TO KOH(MUTYpaluK (aCHEeKThI) MEXLy
HUMU. Pacxonsimecss KOHPUrypaluyu — 3T0 COOBITHS, KOTOPblE UMEIM MECTO ObIThb B HEJaBHEM
IIPOILJIOM, IIPEAIIECTBOBAIM CUTyallMd. OT KOH(UTypaly, ¢ KaKO! IUIAHETOM HEIABHO «OTOLLIA»
Jlyna? Jlyna B Kapre B 15°05» Tesnbla: eciav nocMOTpeTh Ha JBUKEHUE JIyHbI B pETPOCIEKTUBE, TO
MOXHO YBHUJIETb, uTO Korja JlyHa Obuta B 5° Teblia, TO OHa TaM COBEpILMJIA TOUYHYIO ONIMO3UIIMIO
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¢ FOnutepom. C 5° Tenbiia u 10 cBoero nonoxenus B 15° Tenbiia JlyHa Ha CBOEM MyTH He BCTpe-
THJIA OOJIbINIE HU OJHOM TOYHOW KOH(UTYpariu (acrekTa) ¢ IPyrov IjIaHeTOW. 3HAYMT MOCTIeHUN
«KOHTaKT» y JIyHsI (pbIObI) OBUT C KEM-TO, npeacTaBieHHbM B Kapre FOnmurepom. [TocMoTpum mpu-
cranbHO Ha fOnuTep: on B CKopnuoHE, HE B CBOEM 3HAKe. MeCTOM ero pachoyiokeHHUs YIpaBiseT
BEPOJIOMHBI Mapc, a ero u3Be4Hslil aHTunon, CatypH, OpocaeT Ha HEro acreKT, «B3TJIs/1», TTOTHBIH
Bpax b, FOruTep ke ocTaHaBIMBaeTCs, YTOOBI HAYATh PETPOrPAJHOE JBHKEHHE — OH OYEHb TUIOX
u cab B atou Kapre. CnenoBarenbHo, FOmurep oTBeuaet BceM MpU3HaKaM Bopa: OH He OJlaropofieH,
B JAHHBII MOMEHT y HEr0 HU3KO OIyCTUJIACh MOPaJIbHAs IJIAHKA, YEJIOBEK B TAKOM COCTOSIHMH, UTO
OH CIIOCOOEH Ha MPeCTyIUIeHHe, U 6oJiee TOro, OH MOCIIETHUN KTO UMeJT «<KOHTAKT» ¢ phIOOK-JIyHOH,
TO €CTb MOCJIeTHNN, KTO ObUT Ha MecTe TpecTyIuieHus. be3 coMHeHust: Bop 31ech npeacTaniex FOomu-
TEPOM.

Kro sxe atot Bop? Pox 3ansTHil yenoBeka — 310 Beerga 10-ii 3HaK 1Mo XoAy 30/1Maka, OT TOro,
B KOTOPOM pacroioKeHa MpecTapJsionas ero riianeta. Bopa onuceiBaer FOnutep. FOnmrep B Ckop-
nmone. 10-# 3Hak ot Ckopnivona — Jles. Ynpasureins JIbBa — CoHile.

IMoce Toro, kak actposior JIUuM BeISIBII, 4TO BOp npecrasied B Kapre IOmutepom, o o6pa-
THJICS K MecTonoioxkenuio fOmurepa [1st Toro, 4toosl IeTaibHO onucaTh Bopa. [lockomnbky FOmuTep
ObLT ONpe/ie/IEH HU KaK YIpaBHUTesb KAaKOro-1M00 A0Ma, a KaK TUIaHeTa, MMEBINast KOHTaKT C Ipeame-
TOM BOIPOCa, TO €CTh IJIaHeTa, KOTOPYIo TpedyeTcs naeHTuduImpoBaTh — 1o I JoMom Bopa, TMYHO-
CTBIO BOpa, OyaeT Mecrtonosoxenue FOmurepa. FOmurep B Kapre pacrnionaraercs B Ckoprimone v B VII
nome. 3Hak CkoprivoHa, Kak 3HaK Ha kycruae VII moma, 1oma TMYHOCTH BOpa, OMKUCHIBAET BHEIII-
HOCTh BOpa, yeM u nosb3yercs Jiwm. Ho panee, koraa JIWyiiv HauMHAET BBISICHATH POJI 3aHSITHIMA
BOpa MPOUCXOIUT cTpaHHas Belllb. Cienys jsoruke, VII oM, B KOTOPOM HaXOAMTCs yKa3aTelb (CUr-
HU(UKATOP) BOpa, HEOOXOAMMO MPHUHSTH 32 | 10M Bopa (B onvcanuu Bopa). Toraa Ha pof aesiTelib-
Hoctu Bopa ykaxeT [V gom Kaprel (kak X-it ot I-ro). B Kapre Ha puc. 7 kycriug IV noma pacnonoxex
B Pake, u ynpasurenem npogeccuu Bopa, 1o uiee, oJkHa BoicTynuTh JlyHa. Ho mouemy cmekanu-
CTBII acTpPOJIOT BEJET pacu€T 1o 3HaKam, a He 1o jomam? Mecromnosnoxenuem lOnurepa oH cuuraer,
B IIEpBYI0 ouepe/ib 3HaK CKOPIMOHA; U IJIS1 TOTO, YTOOBI ONIPe/IeNTUTh Mpodeccuio, cuutaer 10 3HakoB
10 X0y 30[MaKa, HaurHast oT CKOPITMOHA, TaKUM 00pa3om, romyyas JIbBa.

3auem NoTpedoBaIOCh MEPEKIII0YaThCsl Ha 3HaKKU?! YeM He MOoILIa UMEBIIasiCs B pacriopsi-
JKEeHUU cuctema JoMoB Regiomontanus?

JIMTM MHTYUTUBHO YyBCTBOBAJI BEPHBI OTBET, U MOPOY MOATOHSLI IMPaBUJIa MO CBOIO UHTY-
urmio. OH OIIyIIaj, YTO UCTUHA KPOETCsl B TOM, YTOOBI UCTIONB30BaTh «3HAKH, B KAYECTBE JOMOB»:
MPAKTUYECKUI OIBIT MOCTOSIHHO TOJIKAJI €ro K 3Tod MbIcad. Ho OH He Mor AOMyCTUTh MBIC/IH, YTO
CHCTEMa JIOMOB MOXET OBbITh JIETAHTHO MPOCTOM, KaK MOJIHO3HAKOBASI.

3naunt, CoNHIIE TOBOPUT O JieATeIbHOCTH Bopa: B 3Toi Kapre Connile B Pridax. Kakyio mpo-
deccuio MoxkeT o3Ha4YaTh 3HaK PpiO? [TocEnok crouT Ha 6epery peku: ckopee Bcero oH pridak (Poiosr).
Ero noxonel — cienyromuii 3a mpodeccuent 3Hak, [esa. Yrnpasurenb leBbl, Mepkypuil, pacnonoxeH
B Pri0ax, B 0ueHp yImepOHOM MOJIOKEHUH: JOXOJ ITOrO YesoBeKa OYeHb HU3KMM, OH OeneH. Heynu-
BUTEJILHO, YTO OH PEIIWJICA Ha BOPOBCTBO. OmmTep onmuchiBaeT BHEITHOCTh BOPA: OH JOJKEH OBbITh
KPEIKOro TeJIOCIOKEHU S, IIMPOKOIIEUNI, HEMHOT'O CKJIOHHBIY K MIOJIHOTE, CPEIHETO WA YyTh BBIIIIE
cpennero pocta. 3Hak CKOpITMOHa T00ABIISET, UTO Y HEeTrO JIOJKHBI OBITh PhIKUE UM TEMHO-KAIITA-
HOBBIE BOJIOCHI, CKOpee BCero 00poza, BO3MOKHO KPaCHOBATHIN OTTEHOK KOXH. V1 OH TOYHO CKJIOHEH
K TIOJTHOTE.

I'ne naxonutcst Bop? Y Bopa HaAXOAUTCS KCKOMOE UMYIIECTBO. JIyHa — MMYIIIeCTBO, pacnosio-
xeHa B Kapre B I jome, TO ecTh B yITIOBOW NO3ULIMH, & 3HAYUT UMYILIECTBO I1Ie-TO HEJAIEeKO OT I0Ma
Jlunu. CnepoBatesibHO, BOp KHUBET B TOM ke nocénke. Bop, IOnurep B Ckopnvone, B 3Hake Boapl:
BOD >KUBET PSIIOM C BOJOH WM B CBIPOM MECTE; 3[IECh €CTh PEKa, 3HAUUT, CKOPEe BCET0, I1ie-TO BO3JIe
peKu.
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Ocrasoch BbISICHUTH: Tie ppida? Prida — 310 JlyHa; JlyHa — B Tenblie, B 3eMHOM 3HaKe. 3HAYMT,
pbida HAXOOUTCS B KAKOM-TO HU3KOM MOMEIIEHUH: KJIaJJOBKe, UyJIaHe, TIoBaJe.

Vnactcst i BepHYTh peiOy? Cxopsiipiecsi KOH(Urypauu — rpsayime coobitust. JlyHa apu-
KeTcs, YTOObI 00pa3oBaTh CEKCTUIB ¢ Mepkypuem. Uto Takoe Mepkypuii B toit Kapre? loxom Bopa?
B niestom f1a, HO 3TO €ro BTOpoCTENeHHas! poJib, MPEX/e Bcero, Mepkypuil — 3to ynpasutess 11 joma
Kaprsl, noma cobcrBenHnocTr JInyum. Prida nBuxkeTcs Kk 3akpomam JInumm, To ecth peida Bo3Bpaia-
€TCsl K HEMY — €€ YJIaCTCsl BEPHYTb.

N3yuus gannyo Kapry, JInsuim BCnOMHWIL, 4TO B TOCENKE JEWCTBUTENILHO MPOKUBAET YEJIOBEK,
TOYHO NONAJAI0IIKI [0/ OITMCcaHue npezarosaraemoro Bopa. Henonro gymas, Yusbam Jlusm Hanpa-
BUJICS K MECTHOMY CyAbE€ U U3JIOKUJ €My CYThb JieJIa, YKa3aB Ha MpeAIoaraeéMoro Bopa Ha OCHOBa-
HUM CBOETo acTpOJIOTMYecKoro cyxjaeHus. Her, cynpsa He Ha3Haumi JIM/UIM ICUXUATPUYECKYIO IKC-
MEepTU3Y: B T€ BPEMEHa Iap/aTaHbl U MICEBJO-aCTPOJIOTH €LIE HE YCIeIN CO3JaTh MPELeIeHTOB s
CKENITUYECKOT0 OTHOIIIEHHsI K acTposioruu. bosee Toro, Yunbsam JInsumm yxe Torga Obut U3BECTEH Kak
CEepbE3HBIN YUEHBIN, U ObLT OUEHb YBAKAEMBIM UYEJIOBEKOM, TMOITOMY CYy/bsl HEMEUICHHO BBIITHCAI
opep Ha OOBICK JKIJIMIIA MOI03PeBAEMOTr0, ¥ BbIIEUI JIMJUTH B COMTPOBOXKAEHHE KOHCTEOISI.

Pri6a Harntack B jome nogo3peBaeMoro. OHa XpaHWIack B HEOOJBIION MPUCTPOUKE C 3eMJIsI-
HBIM To7IoM. Ha norpoce mogo3peBaemblii co3Hasics B Kpake. OJJHaKO 4acTh phIObI OKa3anach UM
yxke cheneHHor. Kak ormerwn cam Jlwmm: «Mepkypuit, ynpasutens II gjoma, moero umyiiectsa
HAXOJWJICS B yIIEPOHOM TOJIOKEHUH, K TOMY K€ OH OTYACTH CITYKWJI U 3apaboTKoM Bopa, PopTyHa
OKazaJicsl B coeluHeHuH ¢ Hucxoasmmm JIyHHBIM Y3J10M — BCE 9TO YKa3blBaJIO HAa IOBPEKAECHUE WIN
MopUy UMYIIECTBA, €10 YACTUYHOE BO3BPAILIEHUE.

% sk ok

B acrpoJsorun npeanoururesbHa U 3)(peKTHBHA NOJHO3HAKOBAsA CHCTEMa JOMOB
(Tomocon).

I nom (Tomoc) 3Toi cucremMbl — 3TO Bech 3HaK ¢ 0°00» 10 29°59», B KOTOPBIN Nona-
Jaer ASC;

II nom (Tomoc) 3Toi cucremMbl —3TO Bech 3HAK ¢ 0°00» 10 29°59», cieayromuii, mo Xoay
30HAaKa, 32 BOCXOJAINM 3HAKOM (3HAKOM MECTOIOJ0KEeHHUsI ACIIEH/I€HTAa);

III nom (Tomoc) 3TOi cucTeMbl — 3TO Bech 3HAK ¢ 0°00» mo 29°59», caemyromuii,
o X0y 30/uaka, 3a Il yomom (Tomocom);

Kaxkaplii caeayrommii J0M (TONOC) 3TOM CUCTEMBI — 3TO BeChb ouepeanoii 3uak ¢ 0°00»
10 29°59», nanee mo xoay 30amMaKa.

Hanpumep, mecroronoxenue ASC (kMNTUYECKast T0JT0Ta TOYKY NIepeceYeHus] IKIUMTUKI
C TOpU30HTOM) — 3°54» JleBbl, TOrAA:

I mom - ¢ 0°00» mo 29°59» (BkmountebHO) JIEBA

II nom — ¢ 0°00» go 29°59» (BK.aouuTeanLH0) BECHI

IIT oM — ¢ 0°00» o 29°59» (Bkarountearno) CKOPIITMOH
IV nom - ¢ 0°00» g0 29°59» (Bkmouuteabno) CTPEJIELL
V aom - ¢ 0°00» go 29°59» (Bkmouuteanbno) KOSEPOTI
VI noMm — ¢ 0°00» 10 29°59» (BKIIOYNTEILHO) BO}IOJIEI71
VII goMm — ¢ 0°00» mo 29°59» (BkounteabHo) PbIBbI
VIII gom - ¢ 0°00» mo 29°59» (Bkarounreanno) OBEH

IX nom — ¢ 0°00» mo 29°59» (BkmounTteabno) TEJIEIL

X goMm — ¢ 0°00» 10 29°59» (BxarounTeabno) BJIM3HEIIBI
XI gom — ¢ 0°00» g0 29°59» (Bk.arounreanLuHo) PAK

XII goMm — ¢ 0°00» mo 29°59» (Bkrounteanno) JIEB
k ok ok
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JIVHA 1 IINTAHUPOBAHME I1OJIA BYJIYIIIEI'O PEFEHKA

Borpoc o0 1onoBoii mprHaIeKHOCTH OyayIero MoTOMCTBA BOJTHYET YeI0OBEYECTBO C CaMOro
ero BO3HUKHOBEHUS. [IpeBHUM TieMeHaM HeoOXOAMMO ObLIIO POKIEHHUsI JOCTATOYHOTO KOIMYECTBa
MaJIbYUKOB — OYIyIIMX BOMHOB, 3AIIIUTHUKOB M JOOBITYMKOB IPOIUTAHUS — ITO OBUIO HEMPEMEHHOE
yCJIOBHE BbKMBaHMsI. B Ooiee mo3aHue 31oxy OAHOW U3 BAKHEHMINMX 3a/1a4 [TpaBUTEIel ObUIO 3a4aTh
MaJIbUMKa — ChIHA, HACJICJHUKA JAWHACTUM: B T€ BPEMEHA 3TO BBICTYIMAJa TapaHTOM IMOJIMTHYECKOM
CTaOMIJIBHOCTH.

CoxpaHmWIach 3an¥ch B JIETOITUCH, TaTUPOBaHHOU 1671 ronqom !, 0 3asBJIeHNU TMYHOTO aCTPO-
nora napsi Anekcest MuxaiinoBnua PomanoBa, Cumeona [1os1011Koro, KOTOpbIid TIEpBbIM CEHTSOpb-
CKUM yTpOM MO3APaBMII LIapsl U LapuLly: « Yemompen, uyape, s 0oope. Hku 3auancu 6 ympode yapuiybl
Hamanuu Kupunnoenul eeauxuii 2ocyoaps. Becex npouux na Pycu deaamu u cnraeoro npeg3oiioém. On
caage k crase cmsdcamu umamu. M nobedonocey, uyonolii umamu ovimu. M Haonexcum onomy ypo-
oumucst Ha 30 el mecsiua mpasens»'l.

JlaHHOE, UCTOPUYECKU 33/I0KYMEHTUPOBAHHOE CBUJIETENILCTBO, MHTEPECHO Jake He TeM, UTO
actposior X VII Beka TOUHO mpeacka3ai cyabO0y POCCUHCKOTO MMITEPAaTopa, a TeM, YTO OH MpeacKa-
3aJ1 Iapio UIMEHHO pOKAEHHE ChiHa, a He Jouepu. B mociennue 100 yieT acTposaoru ynopHo CriopsT:
YTO JIexkasao B ocHoBe MpenckasaHus Cumeona [lononkoro? Caenan v OH MPOTHO3 C BEPOSITHO-
crbio Ha 50%, 1 MPOCTO MO CYACTIMBOM ClydyaliHOCTH yrajaan? Hazesics v oH B cilyvae Heyaauu
Ha MIJIOCTD Tiaps'?? Vlnmu BcE-Taku 3BE30YET BIIaJIe]l TAWHBIMY 3HAHUSIMU ?

COBCEM HEJIABHO, B 2014 T'OJY, YYEHBIM VJAJIOCh OBHAPYKUTH
3AKOHOMEPHOCTDH MEXK1Y JIVHHBIMU PUTMAMMU AU IIOJIOM BYAYHIEI'O
PEBEHKA.

HccenenoBateny NpuIIg K BBIBOLY, YTO (ha3bl (DEPTUIIBHOCTH (CIIOCOOHOCTH K 3a4aTHIO) B OHO-
JIOTMYECKOM IIMKJIE OpraHW3Ma JKEHIIUHBI KOHTPOIUPYIOTCS (MITH PEryIUpyIOTCsl) B3aMMOPACIIONO-
xerreM Comnaua u JIyHsl. JKeHCKUI MEHCTPYaJIbHBIHA K IMEEeT MPO3PAuHYI0 aHAJIOTHIO C ITUKJIOM
a3 JIynsl. X0Ts MHOT/Ia OH OBIBAET HE PABHBIM €MY I10 ITPOJOIKUATEIBHOCTH: Yy Th JUTMHHEE WA Yy Th
KOopoue (MpaKTUYECKH Y BCEX JKEHIIMH OH COCTaBJIseT Ije-To 22—32 nHs). B jkeHCKoM 1UKJe ume-
etcs pasza, Tak Ha3bIBAEMOU OBYJISILIMU (KOTJIa CO3peBIIas sleKIeTKa MOKUAAeT SUUHUK). IMeHHO
TI0CJIe OBYJISIIMKM B OpPraHU3Me KEHIIMHBI HACTYIaeT Meproj, KOrjia OHa criocoOHa K 3avyaruio. 1 nep-
BbIE K€ TIOMBITKM YCTAHOBUTH B3aMMOCBSI3b JAHHOTO PUTMA C JIYHHBIMH IMKJIAMHU, TTPUBEIIU UCCIIe-
JoBatesyiell K MHTepeCHON 3akoHOMepHOCTH. OKa3bIBaeTCsl, OBY/IAIMS B OpraHU3Me KEHIIMHBI MTPO-
MCXOJMT B TOT MOMeHT, Korja CosHile v JlyHa pacrionoxkeHsl B 30[uaKke (Ipyr OTHOCHTENILHO ApYyTa)
10/l TOYHO TaKUM K€ YIJIOM ¢ 3eMJIH, MO KaKUM OHM HaOMI0AIMCh B MOMEHT POKACHUS JaHHOM
eHIMHbL. JInbo, B TOT MOMeHT, Korja JlyHa B 3oauake o6pasyer ¢ ConHIeM Yroi, HO yXKe SIBJISIO-
IIAIACS] TEOMETPUUECKH CMEKXHBIM TOMY YIJTy, KOTOPbI ObUT MEX/ly HUMH B MOMEHT POK/ICHUS AaH-
HOW KeHIUHBL. [[7151 Toro 4to0s! Jiyurire cede 3TO MpeICTaBUTh 0OpaTUTECh K puc. 8a.

Puc. 8b. [IHM BO3MOXHOW OBYJIAIMH.

0p repecyéTe Ha COBPEMEHHOE JieToMcUuciIeHre. B To Bpems B Poccuu eficTBOBaT KajleHAapb, HAYaJI0 KOTOPOTo MPUXOAUIIOCH
Ha, TaK HaspIBaeMylo, 3moxy CoTBopeHus Mupa.

1B 7181 rogy ot CorBopenust Mupa, 30 TpaBeHs — 310 9 mioHa 1672 roga H. 3. lata poxaenus Ilerpa I Benaukoro.

12 [TonoGHbI npereneHT uMes MecTo ObITh B AHIIMU. AcTpostor npezckasain kopoo I'erpuxy VIII poxieHve HacneHIKa 1 BeH-
koro npasutensi. Ho 7 centsiopst 1533 roga y I'enpuxa VIII poaunack nous. Bennsra acrposior ObLT Tak MOTPSICEH, YTO Jaxe He OlpaB-
IbIBAJI ceOst Ha Cyle M CMUPEHHO HPHHSUT Ka3Hb. OH Jaxe M NPeoNIOKUTh He MOT, YTO Ta caMasi KPOIIKa M CTAHET OfIHUM U3 BeJU-
YalIuX aHIIMACKUX MOHapxoB, Enuzasetoii 1.
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A.
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Puc. 8a. [ToHsiTHE YIIIOBOTO PacCTOSHUS MEXy IUIAHETAMU TTPU HAOMIOICHUH X ¢ 3eMJIH.
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Puc. 8b. [IHM BO3MOXHOW OBYJIALMH.

B momenT poxnenus aeBouku (keHiuHbl) Conxie u Jlyna o6pa3oBanm Mexay coOOi Kakou-
TO yroJ oTHocuTeNbHO 3emutu. Ha puc. 8a. on o6o3nauen, kak YI'OJI. UtoObl BU3yasibHO Oe3 crienu-
QJILHOW MIOJITOTOBKH 3TO MOYYBCTBOBATh, BEYEPOM, B [IHH, Korjaa da3a JlyHsl npudmxkaercs k [ToiaHo-
JIYHMIO, B 3amaJJHOU yacTu HeOa Bbl yBUaUTE 3axozsinee CoHile, a B BOCTOYHOH — Oe1échil 00beKT —
Jlyny. Ecnu onny Bary pyky Bbl HanpaBute Ha CosiHile, a BTOpyio Ha JIyHy, TO Ballld PyKH OMUIILYT
HEKOTOpbIi yroi — 310 1 Oyzner YI'OJI: yron mexay Conxuem u JIyHoO# OTHOCHTENIBHO 3eMiu (Bac).

[pearnonoxum, 4To B HEKOTOPHIH JeHb rojga CoHIa 3aHUMAET MOJIOKEHUE» . 5%, COITIACHO PHC.
8b. OBy Npor3oraeT, Koraa JIyHa OKakeTcsl B OHOM M3 TIOJIOKEHHUI, 0003HAYEHHBIX KaK».
I»,». 2»,». 3»,». 4», OMyKaiIieM K cepeliHe MEHCTPYyasIbHOTrO KA. Eciu cepennia MeHCTpyasib-
HOTO IMKJIa TIPUXOJUTCS TPUMEPHO Ha CEPeIMHY MEK/1y MOJIOKEeHUAME JIyHBI, TO OBYJISIIMS OOBIYHO
HACTyMaer B nocjeayoee (Mo 3011aKy) MOJIOKEeHUe, TO eCTh MOCTIe CEpEeUHBI IIUKJIA.

Ha puc. 8b BBezeHs! crepyorye 0003HAYECHUS:

.1 — 310 nonoxenue JlyHsl B 3011ake, Ha TOUHO TaKOM ke paccTosiHuM oT ColHIa, KaK U B ICHb
POXIEHHUS.

.2 — 9310 nonoxenuie JIynsl B 3oauake, oopasymoriee [IPOTUBOITOJIOKHYIO ®A3Y (cmex-
HBII yron ¢ yrioM pacnosioxkeHus: ConHia u JIyHsl B MOMEHT pOXIEHUS).

.3 1.4 — 310 (pasel (NEpPHEeHAUKYIAPbl) K OCHOBHOW OCH MOJIOKEHUS JIyHbI

.5 — 310 nosnoxenue CosHila B 30[MaKe, B HEKOTOPBIN MTPOU3BOJIbHBIN AEHb TO/a.
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Takum 06pazom, MEeXIy CepeIMHON MEHCTPYAJIbHOTO ITUKJIa © MOMEHTOM OBYJISIIIUHM HE MOKET
MpoiTH OoJiee HesleNn: TIOCKOJIBKY OBYJIAIMS BO3MOKHA Ha Kaxaou aze JIyHbI.
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Puc. 9. Bun v nopsiiok cMeHsl JIyHHBIX (ba3.

W3BecTHBII (hakT, YTO HanOOJIee YCIIENTHBIE C LIeJIbIO 3a4aThsl peOeHKa JHU — 3TO MEePUOL Cpasy
TI0CJIe OBYJISILIMY SIALIEKJIeTKH. [ eHeTnueckuil o OyyIiero peoEHKa OIpe/iesisieTcsi ero XpoMOCOM-
HBIM HabopoM 1pu 3a4atui. Ho Bech BOIpoc B TOM, Kak MOBJMATH HA JAHHBIA nporiecc?

HccnenoBatenssMu Oblla OOHapyKeHa MHTEpecHast 3aKOHOMepHOCTb. [Ton Oymyiero pe6EéHka
3aBUCUT OT PacrojiokeHus JIyHsl B MOMEHT 3auaTusl.

MAJIbYUK AEBOYKA

nyHaB | ®A3E nyHa go Il oaze
HOH HAH
nyuae lll ®aze nyHa B 1V oase
HAO MOPH30HTOM HAO FTOPHM30OHTOM
nyHA Bo Il oase nyHa B | oa3Ee
HAK HNH
nyHA B IV oaze nyda e lll @aze
noa roOPH3I0OHTOM noaroPH3IOHTOM

Puc. 10. O6ycnoBneHHOCTH Nona Oyayiero pedéHka ¢azoii JIyHbl B MOMEHT 3a4aTHsl.

3auarne maabunka (c 6oibineit goseit BepostHocTh) nmpoucxoaut: KOI'JA JIVHA B 1 UJIN
B III PA3E 1 HAXOIUTCA HAIL TOPU30OHTOM, JIMBO KOI'/IA JIVHA BO 11 MJIN B IV
®A3E 1 HAXOIUTCA IO 'OPU30OHTOM.
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3auaTtue qeBoYKH (c Oosbiei noseit BeposaTHocTr) npoucxonut: KOI'JIA JIVHA B 1 1IN
B III ®A3E 1 HAXOJIUTCA 1101 TOPU30HTOM, JIMBO KOI'TA JIVHA BO 1II /I B IV
DPABE U HAXOIUTCSA HAL TOPU30OHTOM.

Jlyna B Bimsnenax, Pake, [lee, Ckoprimone, Ctperblie, PeiOax Ha BOCXO/e WM 3aX0Jie, B 3TOT

MOMEHT, MOXET YKa3bIBaTh Ha POXkJIeHHE OJTM3HEIOB (JIBOMHSAIIIEK): MATbUUKA U ICBOYKH.
k %k ok

Paccuurtaty yriel mexnay ConniieM uiu JIyHOW MOXHO C TIOMOIIBIO KOMITBIOTEPHOUM MPO-
rpammbl. ToYHOE BpeMsl pOXJICHHS B 9TOM CiIydae He 00s3aTesIbHO, TIO3TOMY ISl JIaHHBIX IieJiei
JOCTATOYHO 3HATh €ro C TOYHOCTDb XOTs Obl 1—2 Yaca.

TpeOyetcst onpeeauTh BOZMOKHOCTD 3a4aTusi Majaburka B mapte 2020 roza.

Hanubie o nonoxenuu CosHila 1 JIyHbsl B KapTe MaMbl:

Connue: 0°44» Tenerr.

Jlyna: 22°57» bnuznens.

1. Ham Heo6xomumo 3Hath yron mexay Comxiem u JlyHow. [Iist aToro Heo6xoaumo ooe 10I1-
TOTHI TIEpeBECTH B 00U hopMar. ITO MOKHO c/ienaTh 1o popmyiie.

A =Az+30°(N - 1), roe

N — nopsiakoBblil HoMep 3Haka: OBeH = 1; Tener = 2; biusneust = 3; Pak = 4; JleB = 5; [leBa
= 6; Becol = 7; CkopruoH = 8; Crpenen = 9; Kozepor = 10; Bomoneii = 11; Peiosr = 12.

Az — noniroTa rjaaHeTsl B 3Hake. B Hamem ciydae y ConHua A z = 0°44», y JIynsl A z= 22°57».

A — 1o7roTa TUIaHeTs B 0o1eM gopmare.

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

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

s onpenenenus yria mexay Comauiem u JIyHOH, u3 OOJbIero 3Ha4eHUs1 BBIYTEM MEHbIIIeE.
B nammewm ciyuae, 6osnbiniee Oyaer y JIyHbI.

YI'OJI =/ A (Conuue) — A (Jlyna) /, roe:

A (Connrie) — sxmuntrdeckas goinrora ComHia B oomem ¢gpopmare;

A (JIyna) — skimnrudeckas gonrora JIlyasl B oomiem popmare;

VYT'OJI — yron mexay Comnntiem u JIyHOH, HabmogaeMbiii ¢ 3eMIu.

Buumanue: nonyuennsiii YI'OJI Bcerna nomkeH ObiTh Beeria Menbine 180°. Eciu y Bac noiy-
ywics YI'OJI> 180°, To u3 360° BEIUTUTE MOTYUYEHHBIN pE3yIbTar.

IMonygaem: YT'OJI = 82°57» — 30°44» = 52°13».

3HauuT, uHTepecyeMblil yron Mexay ConHiem u JIyHOU B rOpOCKOIIE UCCIIE1yeMOU KEHIIIMHBI
coctasiisier 52°13». [1pu atom Jlyna B biimsnenax na Cossiie B Telblle, onpeesseT, 4To poausiach
oHa B I a3y Jlynsl. OueHb BaxkHO OTMETUTb, (pa3y JIyHbl, B KOTOPYIO keHIIMHA (JEBYILKA) POIUIIACD!

[Tockonbky OBYJISAIMS BO3MOXHA BO BCe (ha3bl, paCCUMTaeM YTJIbl OBYJISIIMU B KoM (haze:

III ¢paza — mpotuBononoxkHa I aze: yron mexay Conrirem u JIyHoit, B 9101 haze Oyaer reo-
METPUUYECKH CMEKHBIM K YLy Mexkdy cBeTuaamu npu poxkaennn. CMEKHBIM VTOJT = 180° —
VYT'OJI. CMEKHBIN YT'OJI = 180° — 52°13» = 127°47». Yron mexay Comuuem u Jynoit 8 11T
nyHHYO (bazy B 127°47» OyaeTr OBYJISIIIMOHHBIM YTJIOM.

II paza. 3neck yron ommyaercs Ha 90° ot 3aganHoro. 52°13» +90°= 142°13». D10 OBYNALMU-
oHHbIN yron Ha Il ¢azy JIyHsr.

IV ¢aza. A stot yron Ha 90° MeHslIe cmexxHoro yria. 127°47» — 90°= 37°47» 1o oBynsu-
OHHBbIN yron Ha IV ¢azy.

3HAUNT, OBYJISIMS MOKET HACTYIHUTH:

— B I daze: npu yrie mexay ConniieM u JlyHoi 52°13»;

— B II daze: mpu yriie mexay Connuem u JIyHon 142°13»;
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— B III daze: npu yrne mexay Connuem u Jlynoit 127°47»;
—B 1V ¢aze: npu yrne mex gy Connuem u JlyHon 37°47».

2. EcnM M3BECTHO, UTO Y HE€ CpeJHUI MEHCTPYaJIbHBIN LIMKJI cocTaBiseT 25—26 aHei, a ¢eB-
pasibCKasi MEHCTpyalus oxxugaercs npumepHo 26—27 dpespasis 2020 roaa, To Toraa cepeivHa [ukJjia
OyzieT nmpuMepHoO cocTaBiATh 12,75 mueit. U ona mpunércs rue-to Ha 10 mapra 2020 roaa.

3. 10 mapra 2020 roga Connrie Oyaet HaxomuTbest B 20° Pui6. A Jlyna Oyzet B 11 paze. Yron
st 1 pasel = 127°47». 3HauuT, OBYJIALMSA I0TKHA HACTYIIUTD, B JIeHb, Koraa JIlyHa 6yaeT npuMepHo
B 13°-14° Ckopnimona (Ha paccrossauu 127°47» cneBa or Connua). Jlyna okaxercs tTam 13 mapra
2020 roga. Ho nonrora CosnHiza Ha TOT MOMEHT COCTaBHT yxe 23°12» PoIO, mostomy gonrora JlyHsl
(uT00 BBIAEpXKATH yroy) AOKHA ObITh yxke 15°25» Ckoprmona. M naxe B atom ciydae ComnHile
Ha HyXXHOM paccrostHud ¢ JlyHoii Oyaet B mosurmu 23°19» Pri6, a Jlyna — B 15°32» CkoprnmoHa —
BOT OH UCKOMbI1 MOMeHT oBysisiiuu B Mapte 2020 roga! 13 mapra, 13 yacoB 49 MUHYT IO MOCKOB-
CKOMY BPEMEHH.

4. Tlepexonum K caMOMy MHTEPECHOMY: TUIAHMPOBAHUIO T0J1a OyayIiero pedénka. TyT BakHO
MOMHHTH O JBYX CYIIECTBEHHbBIX OMOJIOTMYECKIUX MOMEHTaX.

— CriepMaTo3011pl CEMEHHOM KUAKOCTU (CHEPMbI) B OPraHU3Me KEHIIMHBI MOTYT COXPaHSTh
CBOIO ’KM3HECTIOCOOHOCTD /10 3-X JIHEel (3TOT CPOK CTPOTO MHAMBHIYaJICH, M 3aBUCUT KaK OT KU3HE-
CTOMKOCTHU CaMMX CIIEPMATO30M/I0B, TaK ¥ OT XUMHUECKOTI'0 COCTaBa CEKPETa MOJIOBBIX MTyTel U MaTKU
JKEHILIHBI).

— MowmeHT 3a4atus (OMJION0TBOpEHUs WK (pepTuiamnzanmu) — 31o BoBce HE MomeHT camoro
TMOJIOBOTO KOHTAKTa (KOUTYyca), a meprof (0ObIYHO, MOCTeAyIoIIHe 32 HUM 56—72 Jaca), B KOTOPBI
MOCTYMAIOLIE CIIEPMATO30M/Ibl U3 BJIAraJIMILA IPOXOAST Yepe3 KaHal IEMKHU MaTKH U MOMa/1aloT B ee
TIOJIOCTb, IJIE YK€ U IIPOUCXOIUT UX «BCTpeya» C OBYJIMPOBABIIENCS silIeKJIeTKOM. [lanee mpoucxo-
JWUT MPOHUKHOBEHHUE TOJIOBKH CIIEPMATO30Ma BHYTPb SIMIIEKJIETKH — T.€. OIUIOJOTBOPEHHE.

CriocoOHOCTS K 3a4aTvIio y HCclieTyeMon keHIuHbI HactynaeT 13 mapra 2020 roga B 13 yacoB
49 munyT 1o Mockse. B stot nens Jlyna naxogurcs B 111 paze. s 3auarus MAJIBYNKA, weo6-
xonumo, utoosl JIyHa B 111 ¢paze Obuta B 3T0T MOMeHT HAJ] ropuzontom. Ho B 3TOT MOMEHT, Hanpu-
Mep, B Mockse, JIlyHa HAXOAUTCS HUKE TOPU30OHTA. A 3TO BpeMs JEBOYEK.

3ayarue MajJbuvKa MOXKET HACTYNUTh TOJIBKO Mocnie 23 yacoB 54 mMuHyT, Korjga JlyHa B3oi-
nér Hag ropusoHToM B III paze (nys ropona Mockssr). U 10T nepuon npomymtbes Jo 14 mapra
2020 roaa, 8 yacoB 59 MUHYT IO MOCKOBCKOMY BpeMeHH, korna JlyHa B 11 pasze 3aiia€r 3a ropuzoHT
HaJl MOCKBO¥.

A cHoBa Bocxof HacTynuT 15 Mapra B 1 yac 19 MUHYT 110 MOCKOBCKOMY BpeMeHHu Haj Mock-
BOM.

A 16 mapra B 12 yacoB 34 MUHYT ITO MOCKOBCKOMY BpeMeHU HacTynuT IV ¢aza Jlyns. Y nepu-
Of1bl MAJIbYMK/AEBOUKA TOMEHSIOT CBOE OTHOIIEHHE OTHOCUTENIBHO BOCcXoa U 3axoaa JIyHsl.

% sk ok

Ecnu BBI 3aX0THTE BOCHOJIB30BATHCS JAHHOM METOIMKOM TUIAHUPOBAHUs Tojia peOEHKa, TO
B TIOJIOBOM KOHTAaKT JIy4Yllle BCTyNaTh Cpa3y IOC]e BOcxoia WM 3axoda JIyHel, B 3aBUCMMOCTU
oT (pasbl, Korza neproy] 3a4aTus JKeaaeMoro /s Bac nosa pedéHKa TonbKo HactynaeT. Toraa y criep-
MaTo30MI0B OyzeT OoJblile BpEMEHU AJIsl TOro, YTOOBl 3ayaThe IMPOM3OILIO0 MMEHHO B HYXKHBIN
MomeHT. Obparute BHUMaHMe, 4To JIyHa, kak u Connile, B Teuenue cytok HAJI u TIO]] ropuzoHTOM
HAXOJUTCSl HE ONMHAKOBOE BpeMs: Tak B bimsuenax u Pake JlyHa 3HauuTenbHO OOJbIllEe BpEMEHH
npoogut HAJI ropusonrom, a B Ctpenslie u Kozepore — I10/] ropuzontom. [lostomy, ecnu non
Oymyiero peOEHKa UMeeT /T Bac MPUHIIMITNATIBHOE 3HAUYEHHe, TIO/IrajIbiBaliTe U COOTBETCTBYIOIIHIA

MecsL, 17151 OObIIeN BEPOSITHOCTH yCIIexa.
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

HecmoTpsi Ha MHTEpecHOE OTKpHITHE, MpodieMa TOro, YTO OIUIOAOTBOPEHUE SIAICKJIETKH
(MOMEHT 3a4aTusi) MPOUCXOAUT HE Cpa3y ke IMOocye MOJIOBOro akTa (Jlaxke B TOM ciiyyae, Korja asza
(bepTUIILHOCTH B )KEHCKOM OpraHU3Me YK€ HACTYINJIA), a CITyCTs HEKOTOPOe BpeMsl 1OCJIe HETO Mpo-
JOJDKWAJIA BOJTHOBATh YYEHBIX. [Iesi0 B TOM, YTO BpEMEHHOM MHTEpBaJl, B TEYEHUE KOTOPOrO MOXET
MIPOU30UTH OIUIOJOTBOPEHHUE, TOCTATOYHO ILIMPOK, U IOMYCKAET, YTO 3a 3T0 Bpems JlyHa MoskeT rome-
HATbh CBOE TMOJIOKEHNE OTHOCHTEBHO TOPU30HTA — B3OMTH HAJl HUM WJIM HA0OOPOT 3aiTH 3a HEro.
U Takum 06pa3oM Mpon30MaET 3auaTre peOEHKa MPOTUBOIOIOKHOTO ojia. M 310 6e3yc/IOBHO CHU-
kaeT 3(pPeKTUBHOCTb OT PUMEHEHHU S Ha ITPAKTUKE CAEJaHHOTrO OTKphITUs. [lepen yueéHbIMU BCTata
3a7a4a MAaKCUMAJILHO TOYHO PACCYUTATH MOMEHT 3a4aTusi, MJIM XOTsI Obl 3HAUUTENILHO CY3UTh €T0 BO3-
MO’KHbIE BpEMEHHbIE PAMKH.

[TorpITKa BBISIBUTH 3aKOHOMEPHOCTb MEk/1y BPEMEHEM I0JIOBOTO aKTa U MOMEHTOM 3a4aTHsl
Ha OCHOBE OMOJIOTMYECKMX MTapaMeTPOB YCIIEXOM He YBEHYasIach.

OpnHako y4€Hble HATOJKHYJMCh Ha OMHO aCTPOHOMUYECKOE HAOIIOfIEeHHE, KOTOPOE BO3MOKHO
PelmT JaHHYIO TPoOIeMy.

B TIPEOIIOJIATAEMBII MOMEHT 3AYATHS, IIJTIAHETHI, «OTBEYAIOIIME»
3A POKIEHUS JETEN B KAPTAX POXIEHUA U OTLA, 1 MATEPU HAXOJNJIVCh
B TEKYIIEN CUJIBHOU, YIJIOBOM ITO3UIIH (1o ecth pacnionaramick Bomsun ASC, MC,
DES, IC nmm o6pa3oBbiBaiy KOH(UTYpaluK, TPEUMYILECTBEHHO JIETKUE, C HUMH).

Koraa ynpasutens V goma wim rianeta u3 V 1oma, uim cama JlyHa Haxoquach BOIM3M YIIoB
WJIM TOYHOH ONIaronpusiTHONM KOH(UTYpallMi ¢ HUIMU — PENPOIYKTUBHASI aKTUBHOCTD TOJIOBBIX KJle-
TOK Pe3KO BO3pPACTaeT (3a UCKII0UEHUEM MEePUOIOB (PU3HUOTOrMUYECKON MH(EPTUIILHOCTH (HECTIOCO0-
HOCTH K 3a4aTvIO) KEeHIIUHBI).

1. TlepBoHauaIbHO HEOOXOAMMO HMMEThb OTPEKTU(PUIIMPOBAHHBIE HATAJIbHBIE KApPThl OOOMX
ponutesniei. To ecTb TOUHO 3HATH ATy, BpeMs 1 MECTO KakKJI0ro U3 HUX. BpeMsi ¢ TouHOCTB He Oornee
5—10 MuHYT.

2. Actponornyecky, B ToOOW HAaTaTbHOM KapTe, A My KUYMH 1 XKEHIIMH, IJTaHEeTHI ONpees-
IolMe Aerer (yKasblBalole Ha JEeTeil) — 9TO J1eMEeHThl V JJoMa: ero yrnpaBHUTellb, U BCE IJIAHETHI
B HEM PacCIOIOKEHHBIE (€CIIM TAKOBbIE UMENTNCH). [Ipr 3TOM 3cceHIManbHas npupoaa JIEMEHTOB V
JoMa B JaHHOM KOHTEKCTe poiu He urpaeT: Mepkypuii u CaTypH, Kak 1eMeHThl V JIoMa, CTOJIb ke
YETKO 3aHUMAJIU YIJIOBbIE Mo3uluM, Kak Omurtep u Benepa.

3. B TOT JieHb, B KOTOPBIH IJTAHUPYETCs 3a4aThe, HeOOXOAUMO PAaCCUUTATh CYTOUHOE TOJIOXKe-
HUE BCeX ITUX TUIAHeT: Korjaa oHu okasbiBaiotcst BOmsu ot ASC, MC, DES, IC, u B GaronpusiTHOM
KOH(pUTyparuu ¢ Jo0bM U3 HUX. [IpubnrkeHre MOKXHO cUuTaTh B Auanazone 15°-20°, a 11si KoH-
duryparmii 6path opouc B 2°-3°.

4. 3avatrie peOEHKA y JAHHOU Tapbl MPOU30UIET B TOT MOMEHT ITOCTIe TOJIOBOTO aKTa, KOrjua
OJIHOBPEMEHHO JI00ast U3 TUIaHeT V JJoMa HaTaJIbHOW KapTe OTIIa, U J1o0asi U3 IyIaHeT V IoMa HaTajlb-
HOW KapTe MaTepy OKAXYyTCs B KaXIbIi B KAKOK-JIMOO M3 CUJTBHBIX (YTJIOBBIX ) TIO3UIUI. DTH MOMEHTBI
MOXHO YCTAaHOBUTh M3 PACUYETOB, COMIACHO 11.3. DTO NOIKHBI OBITH COBIAJICHUS M0 BPEMEHHU, KOTa
B KaKOW-TO MOMEHT IUIaHeTa V IoMa HaTaJbHOW KapThl OTLa OKa3aJlach B YITIOBOW MO3ULIMU U Ipyrasi

11aHeTa V JjoMa HaTajIbHOW KapThl MaTepy TaKKe OKa3ajlach B yIJIOBOW MO3ULIMU.
k %k ok
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

IHOTEPAHHASA ITIPOCTPAHCTBEHHAA OCb

BonbIIMHCTBO COBpEMEHHBIX acTpoJioroB paboTaloT ¢ cUcTeMor JOMOB Wid mnoseit [Tnanu-
nyca, Koxa, Permomonrana, Kammnanyca — wim koro-HuOyms eme. Ho Bce oHM OepyT TONBKO 2 OCH,
TEM CaMbIM CKMMasl TPOCTPAHCTBEHHYI0 MH(POPMAIIHIO O TUIOCKOCTU. HO eciti BCIOMHHTH IIKOIY,
ypoku (PU3MKHU U MaTeMaTuku, To B cozHaHuu BeruibiBaeT, uto IPOCTPAHCTBEHHDBIX OCEN
HOJIZKHO BBITH 3 (TPHU)!

Jlaxe MOKHO BCTIOMHHTb, YTO €CTh OCh a0CIIHICC, OCh OPIMHAT, M OCh aITHKAT (KOTOPYIO MaTe-
Matuku 0003HadaoT OZ). CoOTBETCTBEHHO OHU (POPMUPYIOT 3 TUIOCKOCTU: OAHY TOPU3OHTAIIBHYIO
1 JIBe BEpPTUKAJIbHBIC, pacrioyaras Tak, 4To BCE TPH OHU CTPOT'O MEPIEHIUKYIISPHBI IPYT APYTY.

Ho uro mbI Buamm B actponorun? Kak BO3HMKAIOT IJIaBHBIE TOUYKH TOpOCKoma?

[TnaneTs! ABMKYTCS BAOJb SKJIMNTUKA 3. DKIMNTUKA pa3/ieiseTcss Ha BUIUMYIO U HEBUIMMYIO
30HBI ['opu3oHTOM. HO B KaXIplli MOMEHT OHa TepeceKaeT ero B JIByX TOUKax HeOecHOW cdephl.
Ty TOUKY aCTPOJIOTY Ha3bIBAIOT ACIIEH/IEHTOM — BOCXOOM HeOa. B 3amagHoii yact OyaeTr mpoTu-
BOIIOJIO’)KHAsA TOUKa — 3axofa. E€ HazpiBatoT JlecuenaeHToMm. Mexay HUMU MOKHO IPOBECTH MPSMYIO
JIMHUIO, ¥ OHA TPOUIET TOUHO Yepe3 eHTp. [lomydaercs och. Ock, Jexarnas B MI0CKOCTH TOPU30HTA.

Bropoii ock Mupa sBisiercst ocb Mepuanana! [lepecekasich ¢ SKJIMNTUKON oHa Jaét Tocku MC
u IC. ITnockocTh MepuaraHa — 3TO IJIOCKOCTb, TPOXOsIIAs Yepe3 TOMOUEHTP (TO eCTh Yepe3 Hallle
MECTOIIOJIOKEeHUE ), ¥ Ha HeOecHol cdepe, npoxoxasias yepe3 Touku FOra, Cesepa, [Tomoca Mupa
1 3eHura.

n?

[NockonbKy OOJBIIMHCTBO aCTPOJIOroB NbITaloTcs cBsizath TOuku ASC u MC B eiuHyI0 ccTEMY,
o6o3rayass MC kak 10 7om — To moydaeTcst 4epTeéx, Kyaa MPOCTO HEBO3MOKHO 3alMXarh 3-10 OCh.
W nony4aertcs IBHOE MCKakeHUE TIPOCTPAHCTBA.

Ho nuist mocTpoeHusi mpocTpaHCTBAa Hy:KHa emé oaHa och! I oHa B acTpoHOMHUH
Ha3bIBaeTcsi ocblo 1 BepTukaja!l

! ock 1 BepTHKaIa 321a6T TPETHIO IPOCTPAHCTBEHHYI0 KOOPAMHATY!

HeBo3MOXHO MOCTPOUTH TOUHBIA MPOrHO3, HE YUUTHIBasK pacnionioxkenue Bcex oceit! Ho s
9TO KakAasi OCh JIOJDKHA CTaTh caMOCTosATesNIbHOM! V3 MaTeMaTUK Mbl TIOMHUM, TIPO TIEPIIEHIUKY-
JISIPHOCTD TIPOCTPAHCTBEHHBIX OCEH — X HE3aBUCHMOCTb APYT OT Jpyra!

ToabKko MOJTHO3HAKOBAS CHCTEMa ACTPOJOTHYECKHX JOMOB (MJIM MeCT) MO3BOJsIeT
paccMaTpuBaTh Bce 0CH He3aBUCHMO JpYr ot aApyra. Takum o6pa3om, 3To eJMHCTBEHHAsI
cHCTeMA, MO3BOJISIIONIAsA OLEHUTh KOCMIYeCKUe MOKa3aTeJd B MPOCTPAHCTBEHHOM 00b-
éme.

13 31a obmacts HassBaercs [IOSICOM 30I1AKA.
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A. Kymskos. «CBOPHUK ACTPOJIOTMYECKUX UCCJIEJOBAHUI»

LleHTp 3AIIAJ
* (TYT Mbl)

f1
PU30HT

or

Puc. 11. Pacnonoxenue 3-X MIOCKOCTEN MPOCTPAHCTBA.

Ho, k coxasieHuio, OOJBIIMHCTBO aCTPOJIOTOB BOOOINE HE MHTEPECYIOTCs aCTPOHOMHEH, Jia
1 He 3a00TATCS O TOUHOCTU CBOMX padoT. U mpobieMa B TOM, 4TO 3-51 OCh B KJIACCUYECKOU acTpo-
JIOI'nU MoTepsAHA.

ACTPOHOMUYECKH 3Ta OCh MPOXOAUT ¢ BocToka Ha 3araj, yepe3 TOMOLEeHTP.

Ho e€ HeT B KJIaCCHUECKHMX aCTPOIOrMUYecKuX mporpammax. Kak ObITh?

XUTPOCTh €CTh: Ha caMoM Jiesie ocTh | BepTukana paccuutbiBaetcsi GOIBIIMHCTBOM acTpPOJIO-
TMUYECKUX IMPOrpamm, IIPOCTO 0003HAYAETCS OHA TaM. .. Kak (PMKTUBHAS M1aHeTa. KoHeuHo, moHe-
i actpoHoMudeckuii Open. Ho niceBgoacTposnioru He MoOAT 3aAyMbIBAaThCS B CMBICTIE aCTPOJIOTH-
YEeCKMX OOBEKTOB.

3anagHblil TOUKa 310N ocu Ha3BaHa B rporpammax — BEPTEKCOM. B HekoTopsix nmporpam-
Max, ecTh OoJsiee MepBOCTETNeHHAs ISl aCTPOJIOrMYeCKOro MPOTrHO3UPOBAHMS TOUYKA, Ha3biBaeMasi
AHTHBEpTEKCOM. AHTHBEPTEKC — HA CaMOM JieJie — 3TO nepecedeHue miockocrtu 1 Bepru-
KaJsa ¢ Jxuauntuxkoin Ha Bocroke. Croero poaa ananor ASC.

I TOYHOr0 AacCTPOJIOTHYECKOr0 IMPOTHO3HMPOBAHUS apXW BaKHO YYUTHIBAET
acneKThl TPAH3UTHBIX U NPOrpecCuBHBIX MIaHeT K TOUKE AnTuBeprekca (1 Beprukana)!

be3 3Toro yuéra, 3HaunTeJIbHAsA 4YaCTh NMPOTHOCTHYECKON NH(POPMALINH OKAYKETCS

NOTePSAHHOM.
% sk ok
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PA3IEJI II ACTPOJIOTHYECKAA 'PAMOTHOCTD
N HAYUYHAA ACTPOJIOI'UA

KAK PABOTAET ACTPOJIOI'UA

CroBa «acTponorus», «ropocKoI» 3HAKOMbI, HaBepHsIKa BceM. Ho yBepeHbI i1 BBl B TOM, YTO
3HaeTe 00 ITON MUCTHUYECKOW CTOPOHE KU3HM BCE, 4To Hyx)HO? Ha camoMm nese, acTponorust — 3to
BOBCE He KOJIOHKA «TOPOCKOIIOB Jis1 12 3HaKOB», OHA MMeeT ropaso Oosblire BOZMOKHOCTH, KOTO-
pble MpU MPABUIILHOM MTPUMEHEHUHU MOTYT ObITh OUYEHb JIaXke TOJIE3HBI B IOBCETHEBHOM XU3HU. BoT
O TOM, YeM MOKET OBbITh IOJIe3HA aCTPOJIOTUS M KaK e€ TPaMOTHO UCIIONb30BaTh, Mbl M TIOTOBOPUM
B JIaHHOU pyOpHKe.

A 1oka HauHEM C BOIIpoca 0 MatepuasibHOM (pakTope. He cekper, 4To MHOTHME CKENTUKH OTPU-
[JAIOT aCTPOJIOTHIO Ha OCHOBAHWHM TOTO, YTO HE MOTYT OOBSICHUTH TOTO, Kak OHa padotaer. [pyrue,
MIBITASICh, BCE ke pa300paThCcsi B 3TOM BOITPOCE, MBITAIOTCS HAUTH OOBSICHEHWE B MATHUTHBIX TIOJISIX
riaHeT. Ho Ha caMoM Jiesie He Hy’KHO MCKaTh OOBSICHEHUSI B MATHUTHBIX TOJSIX, 51 BAC YAMBIIO: IIa-
HETHI U 3BE31bI HE OKA3bIBAIOT HA HAC BO3AEHCTBHS, HU C IOMOIIBI0 MATHUTHBIX ITOJIEW, HU KAKUX
Apyrux. .. ®Pu3n4ecKyio MoJeb aCTPOJIOrMU MOKHO CpaBHUTH ¢ yacamu. [Ipeanomnoxum, Bain pado-
4uii ieHb HaunHaeTcs exenneBHo B 10—00. Toraa, yTo0 ycneth Ha padoTy, BaM HEOOXOMMO BCTa-
Batb B 8—00. U1 BHI cTa€re yrpoM, koraa yacsl nokassisaor 8—00. Ho, no cytu, mpuumna Toro, 4ro
BBl BCTAETe — 3TO HE MOKa3aHus TalJo: caMu IO ceOe Yachl «He BUHOBAThI» B TOM, YTO Bbl BBIHYXK-
JeHbl BcTaBaTh. BeTaBaTh Bac 3aCTaBisIOT Jpyrue npuurHbl. Ho pe3ynabrar BO3AEUCTBUS STUX IPYTUX
MIPUYMH CHHXPOHHO COBIIAJIAET C TEM, YTO Yachl okasbiBaloT 8—00. 3BE31HOE HEOO — ITO OOJTBIION
udepOIaT, a IiaHeThl — cTpefKy Ha HEM! HeOecHble Yachl TIOKa3bIBAIOT HAM pacliMCaHue COOBITHIA,
3aJI0’KEHHBIX KAKMMHU-TO, TIOKA HEe U3YYeHHBIMU, MPUYMHAMH. MOKHO Ha3plBaTh UX Borom, MoxHO
Kocmuuecknm pazymoM. Emig npeBHue Hapoabl CUMTANIN, YTO PACHIONOKEHUS TUIAHET CPellu 3BE3] —
9TO OTpakeHHe BOJIM OOTOB. A MCTOJIKOBATh SI3BIK OOTrOB ObLIa MPH3BAHA ACTPOJIOTHS. ACTPOJIOTHS,
1o OOJIBIIIOMY CUETY, 3aHMMAaeTCsl PacIM(pPOBBIBAHUEM TeX 3HAKOB, KOTOpHIE «IOKA3bIBAET» HaM
Kocmoc.

Kak ob6mactb 3HaHUs1 OHa HarOosee ONMM3Ka U POICTBEHHA MeIUIIMHE. ACTPOJIOT — 3TO TOT ke
CaMBbIil Bpad, HO KOTOPBIH JICUUT HE TeJIO, a CyIb0y. ACTPOJIOTHS — 3TO UHCTPYMEHT TOTO, KaK Clie-
JIaTh CBOIO Cy/IbOy CUACTIIMBOM M OJIAroroilyYHOM, u30exkarh HerpustHocted. Ho, kak u B Menu-
[IMHE, PEe3YJIbTAT 3aBUCUT OT CJIMIIIKOM MHOTUX (pakTopoB. [IoaTOMy MHOr[a M Bpayw ONMIMOAOTCS,
HO TIOBOJI JIU 3TO, 4TOOBI TorAa 00bsiBuTh BCIO Memuiuny mapiatanctBom?!

% 3k ok
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B YEM CYTH ACTPOJIOT'NN?

Ntak crnoBa «acTpoJIOTHs» U «TOPOCKOM» Ka3aJIoch Obl BCEM 3HAKOMBI, HO pealbHO MaJio KTO
MIPE/ICTABIISIET, YTO STO M KaK OHO padoTaeT. BoIbIIMHCTBO JTtofieit aessaTcs Ha 2 arepsi: «(aTaaucTbh»
N «CKCIITUKM.

daranucTtsl 60AThCSI OOpAIATHCSA K aCTPOJIOraM, MOCKOJIBKY He XOTST CTOJIKHYTHCS C TIOXUM
MTPOTHO30M, TIOCKOJIbKY YBEpPEHBI B TIpeAoNpeIeIEHHOCTH cyapObl. Ho Ha camMoM fiesie 3T0 He Tak.

CKenTHKY e 3TO Te, KTO Mapy pa3 CTOJKHYJHCh C TeM, YTO MPUIYMAHHBIE XYPHAIUCTAMU
«TOPOCKOMBI M3 KOJIOHKW» He cpaboTaiu, MO0 YCIBINIATA BHICTYIUICHUE IapiiaTaHa, Ha3BaBIIIero
ce0s actposiorom. OTciofla BO3HUKJIO UX SIpOE HeJIOBEepHe.

Ho uu Te, He apyrue no ¢akTy He mpaBbl. ACTPOJIOTHUS — OHA KaK METUIIMHA, TOIBKO padoTaer
Ha Oosiee TOHKOM I1aHe. C OHOM CTOPOHBI Y YeJloBeKa IeUcTBUTeNbHO ecTh CBoboaa Bom u Cynp0y
MOXHO KOPPEKTHUPOBATD, coOCTBEHHO MO TOM e MPUYNHE aCTPOJIOTHS M HUKOT/Ia He Oyaer
padorats Ha Bce 100%, a Bceraa JInIb ¢ OJIM3KOU Y HEll BEPOSITHOCTBIO (YTO U JAET CKENTUKAM ITOBOJT
B HEHl COMHEBATHCA).

CyTb, CMBICIT BCETO 3TOTO B TOM, YTO OTMEHUTh PACIIONIOKEHUE TUIAHET Mbl HE MOKEM, HO MBI
BCEr/Ia MOXEM IePeJIoKUTh ero BIUSHUE B O0ojiee BHITOAHYIO IS ce0sl TIIOCKOCTH !

Hanpumep, MHe acTposiorHuecKuil porHo3 MpeApEK COOBITHS, CBSI3aHHBIE CO 3JOPOBBEM — U 51
B HYKHBII JICHB TOIIEN K Bpauy JICUUTh XpOHUUYECKOe 3a00sieBaHne. BOT y MeHs ¥ MPOUTpaTUCh Jefa,
CBSI3aHBI CO 3[J0POBbEM. A eciiii O 51 He MOUIEN B 3TOT AEHb — CIYYMIJIOCh OBl UTO-TO JPYTOM MO STOU
TeMe, HarpuMmep, s Obl UeM-HUOYIb APYTUM 3a00JIe.

Wnm, Hanpumep, MPOrHO3 TOBOPHT, YTO HYKHO OMAcaThCs MOKapa — COKTUTE IMOJIOTEHIIE Y ceOs
B BaHHOM.

Umo evl sudume na acmponozuueckux kapmax? 3nauku! A mounee cumeoavt! Acmponoez
UHmMepnpemupyem 3mu CUMBE01bl 8 COObLIMUSL. A meneps 3a0ymMaiimecs: SMux cUME0.,108 KOHeu-
HOe uucno, bl Modiceme ux Ovlicmpo nepecuumams. A coOblmuil 8 JHcu3Hu OeCKOHeUHOoe MHO-
acecmeo. Omcrooa u noayuaemcsi, Ymo cO80KYNHOCHb CUMBO108 MONHCEM ONUCLIBAMb PA3HbIE
Koumexcmul coovbimusi. Bvl nodicuzaeme nonomenue 8 8annoil, umo npoucxooum? Omxpvimotil
020Hb 8 eauiem 00me yHuumodcaem sauie umyuiecmeo! Kax cumeoruuecku onucams noscap?
Touno memu snce caosamu!

JIIoO0# acTpOIOTMYECKU MPOTHO3 BB HE MOXETe OTMEHUTh, HO MOXETe MpPOWrpaTh €ro
B BBITOIHOM J1J151 BaC KOHTEKCTe !

CMbICa acTpoJioruu Kak pa3 B TOM B cOCTOUT — 4TO MO:KHO BBIBUPATD ny:xHbIi1
TeOe KOHTEHT coObITHiI!!! AcTposorus noackasbiBaeT ToJabko UTO u KOI'IA neaats. Kak
Bpay, TOBOPUT, KaK TeOe JICUUTHCS.

TO U eCTh HacTodAmas aCTpojiorus — HO 00 3TOM HHUKTO HE 3HAET.
% sk ok
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Kak popmupyercst Cyap0a njim B 4éM moJjib3a OT aCTPOJIOruu?

JL71s1 TOro, 4TOOBl OKOHYATENBHO Pa300paThCsi ¢ BOIIPOCOM, Kak paboTaeT acTpoJIorHs, HyKHO
MOHSATH, KakKe (pakTopbl (OpMUPYIOT Haly cyapOy. M 311ech Mbl CTAIKMBAEMCs € 3a/1aueil CO MHO-
’KECTBOM IEPEMEHHBIX: BOT IIOUEMY aCTPOJIOTHS MO CBOEMY IPOSIBJICHUIO OOJIbIIIE POJCTBEHHA MEIU-
[IMHE, YeM TOYHBIM HayKaMm. OIIHaKo, Bce 9T (PaKTOphl yaaéTcst coOpaTh B 5 OCHOBHBIX YPOBHEH:

— buosornyeckuii;

— ConuaJjbHO-KYJbTYPHBIIl;
— NndopmannoHHbIii;

— Kapmuueckmnii;

—u CBoooan! Boum.

Uro 310 Takoe? Ha camom o011ieM ypoBHE Ha Cyp0y uesioBeKa BIUSIOT OMoornyeckue hak-
TOPBI: 110J1, HAIPUMeEP, IIBET KOXKH, BooOIIe reHeTrueckre paktopsl. CBo€ pusHue Ha Cyap0y oka-
3bIBAET U COIIMYM: YK€ 10 MeCTy NMpOKUBaHUsS uesoBeka, Harpumep B Poccuu wim B CHIA, Toxe
MOXHO KOE-4TO CKa3aTh 00 MePCHEeKTUBAX U YCIOBUSIX €ro KU3HU. Bee (hakTophl MOKHO IPE/ICTABUTh

B BU/JIE TAaKON MUPAMUJIKU:
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CBOBOAA
BOAH

Kapmuveckui
YpOBEHDb

HuthopmauuoHusiii
YJpOBEHDL

CouquaAbHo-EyAbmypHbIil
YypoOBEHb

Puc. 12. ®opmupoBanue CyabObl.

Uem HUXke ypoBeHb, TeM Oojiee oOmmM Oyner BiausiHue ero aktopoB Ha CynpOy. Ho Tem
1 6oJiee peIoTpeiessiolIee 3HaUeHUe OHH OKa3bIBaloT. Hampumep, BO3pacT MosoBOro CO3pEBaHMS —
3aJ10)keH OMOJIOTMIECKH, TO eCTh Y 99,9% mnpencraButeliel NOMyJISIAN MPeaopeaeéH n3HAYAIbHO.
VYpOBeHb KU3HU TaK:Ke BO MHOTOM ONPEIENSIeTCs] CPe/Ior, B KOTOPOW KUBET YeIOBEK. A 4eM BbIIIIE
ypOBEHb, TEM UHAWBUYJIbHOE BIUSHUE.

MupopMarioHHbIi ypoBeHb COOCTBEHHO U TTPEACTABIISET COO0U pabOTy acTPOJIOTHH, OH 3aHH-
MaeT IeHTpasibHOe TonoxkeHne. Ho cynpOa yenoBeka Takke 3aBHCHUT OT paHee COBEPIIEHHBIX MM
MOCTYTIKOB. DTO yXke CIOKHO OOBACHUTh YUCTO C MATEPUATMCTUIECKOM MapaJurMbl, HO KasKIbli
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MoJTy4yaeT TO, 4Yero 3aciyxkuBaeT. Ho mpu 3tom camoe uHTepecHoe, Bce Mbl oOnamaeM CBOOOIOIM
Bomi. Mel HE 3aBucum ot nngopmanmonssix nosieit KocMoca (pacnonosxkeHust miaHeT), Mbl B3au-
MOJICHCTBYEM C HUMH !

Takoe B3auMOJIEWICTBHE MPOTEKAET MeXy BceMu (hakTopaMu co Bcex ypoBHeu. [Ipocto, yem
HUXE YPOBHU B3aUMOJEHCTBYIOIIUX (DAaKTOPOB, TEM MaTepHalibHee, a IOTOMY BUJHEE, TaKasl CBS3b;
HO BMeCTe C TeM, OHa HOCHT Oojtee oOmmii xapaktep. [lonoxeHre 3eMHOU ocr oTHOCHTETbHO COJTHIIa
MPUBOAMT K CMEHE BPEMEH rojia: BOT MPOCTOM U SPKUiA MPUMEP, KaK PACHOIOKEHHUE IJIAaHET BIUSET
Ha OMOJIOTMYEeCKUId YPOBEHb. Sl MOr'y TOYHO CcKa3aTh, YTO HACTYIUT BECHA, 3aTeM JIETO, IIOTOM ITPH-
JET OCeHb, KOTOpas MepereT B 3UuMYy, M CHOBA OyJIeT BECHA — ITUKJI [IOBTOPUTHCS. BiusiHue comHed-
HOI aKTMBHOCTH Ha 3eMHbIe TIporiecchl eme B 1936 rony pokaszan pycckuid yuéHsii A. JI. Ynkes-
CKHUH (32 4TO €ro M MOCAIWIN: CKa3aTh, YTO PEBOIOIMY UMEIOT KOCMUYECKYIO ITPOBOKAIIHIO, & BOBCE
HE BbIpaKEHUE COLMAIIBHOM co3HaTenbHOCTU HacesneHus1). Meauku 1 MUC em€ B koHue XX Beka
3aMETHJIU, YTO TIMK TEXHUUYECKUX aBapUi U IPUPOIHBIX KaTtacTpod MPOUCXOMUT B THU, Korja JlyHa
onu3ka k 3emste. [TonHOMyHIE MPUHOCUT SMOIMOHAIBLHBIE CPBHIBBI M TIOBBIIITAET KOH(IMKTHOCTD. DTU
(akTopel YUEHBIM yHAETCS 3apEerUCTPUPOBATh U TIOATBEPANTH cTaTucTUdecku. Ho ecni oHn HaOI0-
JAI0TCS 37IECh, TO TOYEMY MX He MOXET ObITh Ha OOJiee BHICOKUX YPOBHSIX?..

Ha undopMarimoHHOM ypoBHe, Tjie paboTaeT YUCTO aCTPOJIOTH S, IPOIECCH TPOUCXOAT Oojiee
TOHKO, a TIOTOMY HE CTOJIb OYEBUIHO. A €I HYKHO YUECTb, YTO B STOT IMPOIIECC BMEIIMBAIOTCSI KOC-
MUYECKHE 3aKOHBI Harpaja u Bo3Mesauil. [1oaTomy y KaxJI0ro U3 HacC CBOE MpeAHa3HaYeHUe, Kax-
TBIIA YeJIOBEK POKIAETCA YKe C KAKMM-TO 6ara)koM CBOMX 3aCiIyT, KOTOPbIE BHIPAXAOTCS B TAJIaHTaX,
1 OMMOOK, KOTOPhIe BBHIPAXAIOTCS B TOM, YTO YeJIOBEK BBIHYXKJEH OTIaTh, OTPAdOTATh CBOM MPO-
CTYIIKH B MponutoM. Harm coOCTBEeHHBIE MTOCTYITKY MPSMO BIIMSIOT Ha COOBITHS, KOTOPBIE HAC JKIYyT!

OTcoa U NPOUCXOAUT BBIBO/I: aCTPOJIOTHSI — 3TO He MOKa3aTeJib POKOBBIX Mpe.-
HauepTaHuii, HO U He mapJiaaranctso, DTO UHCTPYMEHT ITO/JICKA3OK!!! He 60.ee
U He MeHee...

Bzaumopeiicteue KocMoca u YenmoBeka mpencraBiisieT coOOW He TOTOBBIA CIIEHAPHIA, 3TO
OoJTbIlie TIOXOXkE Ha IMaXMaTHYIO MapTHIO: OUH UTPok cam Yenosek, apyroir Kocmoc. Kocmoc oka-
3piBaeT BiusgHKe Ha Cyap0y YemoBeka, HO TOJILKO TeMH (PUTYpaMu, KOTOPbIE MPEIOCTABIISET eMy caM
Yenosek!

[Toatomy, ¢ OqHOM CTOPOHBI, HUKOI/IA HEJb3s kAaTh OT actposnoruun 100% TovyHOCTH, ITO
HE BO3MOJKHO, IMOCKOJIbKY CYIIECTBYIOT Apyrue (hakTopbl, KOTOpble MOTYT MOBIUATh Ha Cymn0y.
A noav3a om Heé 3aKAl0Uaemcs 8 Mom, 4mo acmpono2usi CROCOOHA NOOCKA3amov, YmMo U Kozoa
AYyuwie denamuv, a uezo 8000ule He 0enamv, Uem 3AHUMAMBCS, 20e HCUMb, 8000ule 8 KAKOM
Hanpasaenuu oguzamucs no xcusuu. Kax epau oaém coeem, kak 0vimov 300posvim, COXpaHumo
300p08be, MakKk u acmponoz 0aém cogem, KaxK Cmams CHacmau8blm, KaK U3MEHUMb C80I0 HCU3HD
8 AYHUWYI0 CIOPOHY.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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