XWXPUU KAMAPUA OUNAP XUCOB BUINAH 3MAC,
XWUINONHW (AHI'U OUHWU) KY3 BUNAH KYPULL BUITAH BOLUNTAHAOMU

Annoxy Taono KypboHu kapumaa nanFamb6apumumasra:

“CeHpaH xunonnapaaH cypaiwanu, AerMHK: Ynap - MHCOHNap Ba Xax y4yH
MunkoTnap (Bakt anomatnapu)aup.” - geaun. (bakapa, 189). LWanx-yn-ucnom
MycTtado Cabpu acdbaHan 189-o0aTtn kapumaxu 6y maB3yga ganvn KMnuod KypcatraH.

e “Mapokun cpanox” kutobugarn xagucu wapudaa “XuUnonHu KypuLLUHIU3
OunaH pys3a TYyTUWHW OoLlNaHr, Takpop KypraHuHrusga pysaHu TyxTtaTuHr!”
neb mapxamaTt kunmHgu. Ywby ampra ©vHoaH PamasoH Onu, XUMAOMHWHTE [SHMU
OWHWHI] KYpuHULWK BunaH GownaHagn. LabboH OMMHUMHE YTTU3UHYM Kevacu KyELl
BoTray, Kykaa sHM TyKKaH XUIOnHW nanaw Ba Kyprad, 6opmb kosura xabap 6epuwl
BOXnGN kncoagmp. TakmnnygonH Myxammag nbHn Oakuk antagukn: « KTuMobu
HauMMpanHaaH 1-2 KyH yTmaryH4a xurnon acro KypuHMangu.»

e “XMroOsiHM KypuLl WapTy 6unaH pysa TYTUHI Ba SHa YHU KypraHaaH KeuuH
6anMpam kunuHr. Arap xaBo 6Oynyt Oynca, LWWabO6oH OMMHM YyTTU3ra
Tamomnatr.” (byxopun, Mycnum, Tepmuaunin, Hacomn, Jopumuin, MycHag-n Axmag
6uH XaHban)

e “XMNONMHM KypmaryH4ya pysa TyTMaHr, YHU KypmaryHya OGanpam xam
kunmaHr. Arap ydk Oynytnu O6ynca, takaup KunuHr.” (Byxopun, Mycnum,
Hacoun, Jopumnin, MyBatTo-n umommn Monuk, MycHag-u Axmag 6uH XaH6an) AiiHu
Maonga sopug 6ynraH bowka xagucu wapudnapga “rakaup KUIuHr’ ndgogacu

ypHura “30 KyH py3a TyTuHr”, “llabOOHHM yTTU3ra TaMmomMnaHr”’, “yTTus KyHra
TYNAUPUHI XXyMNanapuHWHr 6ynuwngup.

By xagoucu wapudnapra kapwm OUPOH MCNOM OSIMMUHUHT KuTOOMaa OupoHTa
MabiyMOT NYK. AbHM NCIIOM ONUMapu MyLuTapakaH, UTTU(okaH Ba U30x KyLuMaraH
X0n4a XUMOSTHUHE 04auKn Ky3 GunaH Kypunuwn Kepaknmrmim KatbusaH oungupraxHnap.

tOkopnga maskyp “Hocc” (oaTM kapuma Ba Xxagucu wapwudnap) opkanu
oungupunrad ampra 6uHoaH PamasoH oMW, XWUIOMHWHE [AHTM OWMHUWHI] KYPUHULIN
B6unaH 6ownaHagn. XvnosiHu KypmMam, aBBangaH KunmHraH xmcob Ba Taksumra cysiHut
pysara OownawHuHr xoms amacnurnHn “UéHm ObmauH” knbna 6Gaxcuoa Ba
“AwnbaTt-yn-namaot” xamga “Hebmatu ncnom” myannudpnapu Tabkuanarasnap.
Hoccpa nktnxonra mMacor Myk.

KyprHnb Typnbamkn, Xox 0ATU Kapuma, XOX Xaaucu wapudnapHUHT WyHOan OYuK-
oanHNUrMaaH kenmH Oy macanaga wktuxoara ypuH nyknurin, “Maxanna’HuHr 14-
mMoadacu xykmu ©Ounad cobutgmp. YyHkm ywby wmopgpnaga “MaBpuam Hoccpa
nXTUxoara ypuH nyk”’ neb antunran.

ByHaaH Tawkapu, YCMoH 6uH Anu 3annonnHuHr “KaHs” kutobuHmn wapxnab ésraH
“TabumH-yn-xakouk” Ba A6y bakp LWaTtoHnHr “UboHaT-yT-TONMOMH” knToGnapuaa
paMasOHHUHI COBUT OYNULIN XUAONHUHI KYPUHULLIM €KUM LWIabObOH ONUHUHT YTTU3 KyHra
Tamomnawm 6unaH amanra owmwimra JOvMp UXKMO BOKe BynraHun €3unraH.

“NOHN OOBMAMH” OUMPUHYM XKUNA, UKKN 103 CaKCOH TYKKM3MHYM caxudaga, Kubna
TannMHW MaB3ycupa antagukn: «PamasoHu WwapuHUHT BUPUHYN KYHUHU aHUKNawaa
TakBMMIiapra MWOHWG KOoNMacnuk kepak, geraHnap. YyHku pysa TyTuW KyKoa SHIU
onHn 6esocuTa Kypuw opkanu ¢aps bynagu. MNManrambapummna (cannannoxy ananxm
Bacannam) “XunonHu KypraHgaH KeMunH pysa TyTUWHU 6ownanr!” ge6 mapxamar
kmngunap. Xonbyku SHMM OWHUMHE TYFULL BakKTW KYpuL opkanu amac, 6anku xmcob
opKkanu aHuknaHagu Ba OyHaa xucob caxmx 6ynmb, sHrnm onm xmcob GunaH TonunraH
keyaga Tyrunagu. JIekuH epaaH avHaH LWy Keya KypuHMam, 6up keva KemmH KypuHuLIn
MYMKVH Ba py3a TYTULLHW XWUNON TYKKaH Keya amMac, KypuMHraH keda oownaw nosvm
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6ynagn. YyHkn ncnomuaT wyHaam amp kunrad.» Ocmonga Pamasonu wapud oOnnMHMHE
XUNONVHN Ky3aTuw nbogataup. byHaaH mabnym Bynmokaaku, PamasoHn wapugHuHr
GownaHnWMHM aBBangaH 3bfOH KUNUW OMHMIA caBoAcv3nuK anomatvamp. Kyp6oH
GanvpaMUHMHT BUMPUHYM KyHU 3ca, 3ynxmioka OWMHUHE XWUIMOMUHW KYpPULL OpKanu
aHuKNaHagun. 3ynxmioka OUMHUHE TYKKM3UHYM - Apadia KyHu, JOMMO, xMcob Ba TakBMM
OpKanun aHuKNaHraH KyHra €ku apTaHru KyHra TyFpu kenagw. byHoaH 6up KyH aBBan
ApacoTra YvkkaHnapHuUHr xax mbogatnapw caxux Oynmanam Ba Xed Kancucu X0Xu
6yna onmanaw.

AHa “UBHM O6GMAMH”: «...PamMa3oH OWMHUHI OOLUNaHraHWHW aHuKNaw Yy4YyH
aCTPOHOMUK xucobnap 6unaH mw kypunmangn. YyHku PamasoHn wapud onmn Kykaa
XUnon KypuHuwn 6unan GownaHagu. Xagucn wapudga: “XunonHu KypraHgaH
KeMMH py3a TyTUWHM Oownanr!” geb OynpunraH. JlekmH SHrM ol (XWMnos)-HUHP
TyFunuwmn 6esocuta Kypuw 6unaH amac, xucob 6unaH aHuknaHagu. Xucob 6unaH
TOonuraH BakT kaTbuaH TyFpu. LUyHra kapaman, xunon TyFunraH kKeda KypuHULLU
MyMKUH 6ynraHngek 6ab3v xonnapaa ywa Keya KypvHMawW, Kenacu keya xam
KypuUHMLWKN MyMKKH. LLly cababnn Pama3oH py3acu siHrM on TyFUnraH Kke4yagaH amac,
ep H3uaaH gactnab KypuHraH keyagaH 3bTubopaH OownaHuwm amp 3TUNAW.»
peraH. TakBumnap XWNOMHWHI KypuHaguraH BaKTUHW 3Mac, TyFunaguraH
BaKTUHU KypcaTraHu y4yyH Pama3oH OWMHMHr OownaHuwM TakBUMra
acocnaHmamau. PamasoH onmn xap acpga, xap xownga xunonHu 6esocuta ky3 unax
Kypuw opkanu bowrnaHagu. Xunon, Kyéw 00TraH HykTara sikMH Ba KyéwgaH KeuuH
6oTaan. EncMoH TomoHu Fap6 TomoHaa 6ynaaw.

PamasoH onn Ba xannT OGampamnapuHu pakaT TakBuMmra acocrnaHmb, dakaT
xpucobra cysiHnb GoLlunalHUHT Kom3 amacnurn “dataBoun XMHANUA0a XaM €3unraH.
LabBboH OMWHMHI YTTU3UHYM Kevacu Oup waxapna AHMM ov KypuHca, byTyH oyHéna
pysa TyTuwira KMpuwmok fosnm. KyHay3 namtmga KypuHraH XuUnon Kenacu KeYdaHuHr
xurnonun 6ynnod xucobnaHaaw.

e LIabbOH ONUMHUHI YTTU3BNHYM Keyach Kyéll 6oTrad, Kykaa SHr TyKKaH XUIOSHU
nanaw Ba kyprad, 6opub kosura xabap 6epuws Boxunou kndosaup. TakmnnyaonH
Myxammag nbun [dakuk antagmkm: « bKtumoun HanmmpanHaaH 1-2 KyH yTmaryHya
XUNOJ acrno KypuHMangu.»

o “Maxmya-u 3yxausa’na antmnagukn: «LLlaBBon OMMHWUHE XMIONMHW KypraH dup
KAWW Wy 3axoTv udTtop kuna onmangu. YyHkum 6ynytnm xasoga Llaesson
XUIMOMNHN KaMnaa WKKA 3pKak Eknm Oup 3pkak OumnaH WKKM aénHuHr “kypaum’
aenvwnapu nosum. bynytcus ounk xasoga PamasoH Ba LaBBon xunonnapuHu
KYN KALLMNAPHWUHT “KypauM” genmiunapu kepak.»

e “Ko3mxoH”’pa antunagukm: «KypuHraH sHrm xunon wadbakgaH (xydToHaaH)
KEMMH 6O0TCa, WKKMHYM KeYaHWHr xunonu; wadpakgaH (xydToHaaH) asBan
boTaguran 6ynca, GUPUHYN KEYAHUHT XMNONUANpP. »

Onmanunuk Xamgn adcdaHgn “Cabun-yp-pawog”’ MaxmyacuHUHr 22-xunguaaru
Makonacuga wyHganm genau: “lapbun xykmnapra kypa, PamasoH OWWHWHE py3acu
aCTPOHOMUK xucobnapra Kypa amac, SSHrvM XunonHu Kypuw 6unaH 6ownanagn.”

Xynnac, ucnommatga PamasoH OMMHMHE GownaHuwm xucobra amac, XWUMOSTHUHT
B6eBocuTa Ky3 bunaH Kypuwmra acocrnaHaau.

PacapgxoHa mygupu Ba gopundyHHUHT xanbaT mygappucu ®otux 'ykmeH “Cabwun-
yp-pawoa”’ MaxmyacuHUHr 22-xungugarn makonacuga “Acrnom onumnapu pamasoH
OMN AHIN XUMOMHUHI KYPUHULWIKM BunaH 6ownaHnwmnHm nttndgok bunad éunampuwam.
ByHra panun aca “XMNoOnHM KypmMaryH4ya py3a TyTMaHr, yHU KypMmaryH4a
6anMpamMHuM xam OownamaHr. Arap ydkK Oynytnu Oynca, TakQUPUHIuM3 OunaH
XapakaT KUIUHr” xagucu wapuduamp. Axnn ynamOHUHI akcapusaTu ywby xaamcHm
30 kyH Oeb Tadpcup kunuwraH. YnapHu 6yHaanm Tadpcupnawra cabab aca, anHu
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MabHOAa Bopug 6ynran 6olwwka xagucnapga “rakgupuHri3 6unaH xapakaTt KAuHr”
ypHura “30 KyH py3a TyTuHr”, “lllabOboHHM yTTM3ra TamomnaHr”, “30 KyHra
TYNAUPUHE XXymnanapmamp.

““Heu olHU 6esocuma kypuw bopacuda acmpoOHOMUK KOHYHIap Kughosi Kurnaou ea
wapul amannapHu maduHnawada mycmakun Oanun byna onadu deb aummacam-0a,
JIEKUH acmpOHOMUK KOHYHrapeaa xusnog pasuwda UKKU KUWUHUH2 2ysoxnuau bunaH
YyekriaHMacrukHu mypupok 0eb bunamaH.” AbHu xucob bunaH TonwunraH BakThoaH
aBBasl MKKM OOAMHWHI XWUMOSTHWM KypAMK Aenvwnapu nHobatra onuHmMaman. YyHku
XMcob (VKTUMO BaKT XMcobu) kKaTbnngup, xmcobaaH aBeasn SHM OUHUHUHE KYPUHULIN
MYMKWH 3mac.

WUcnom onumnapu 6unaH MCNOM acTpoOHOMIapu, 3aMOHaBUW acTPOHOMMUS
TalKUNOTNapu Ba MyTaxaccucrapu xmcob 6unaH pyaTu XUNOSTHUHT (SHIM OMHU
KypuLll) MYMKWUH 3MacnuruHu, ywby xucobnap, kamapum OWHMHI BGOoLUnaHULLMHK
TONUW YYyH 3mac, Bankum SHMM OWNHU Kypull MYMKWUH OyrraH BakTHW TOMNWULW Y4yH
KWNMHAETraHMHN alTraH; SHrM OMHWHI XWUMONUHWM Kyéw 6oTray fapbui ydk yctuaa
dhakaTrHa Ky3aTuLl opkanu Kypa ONuwiHW Typriv acaprapuaa odvK Ba KaTbuin KUnmo,
xeud kaHgam wybxara ypuH kongupmangurad ycnybaa tabkugnaradnap.

3aMOHaBMM _aCTPOHOMMUSA TAaLIKWIOTMAP Ba MyTaxacCCUCIapyM XaM XWKPUK
kamapun on 6ownapuHM XUMcob O6unaH _3Mac, Ky3aTtuwl OunaH aHWKNaHULLIUHWU
ganunnap 6wunaH_unMum KuxatgaH acocnab 6epuwraH. MacanaH GynapaaH
USNOHUHr y36ek4ya Ba nHrnuna4va eésysu (MJTOBA - 1/ A-B)’'na Takanum KUIUHraH.

YHOa Kynmagarnya genunran:

“Xap sHau oUHUH2 KyH 8a coamu Kambul XucobnaHuwuza Kapamadl, XUJ10JTHUH2
KYpUHUwWuU siHeu otdaH abmubopaH ymaaH eakmea ea bowka Kyrnab mabcuprapaa
bofnuk xamOa xucob bunaH KambUSH maxmMuH Kunub 6vyamaudu. SHeu oudaH
KelUHau UKKU KyH 0asomuda siHau Xusosn KyéwHuHa 6omuwudaH keliuH fapbda xyda
nacmoa HamoéH 6ynub, KyH rupa-wupa 6ynz2aHoa KypuHUWU KepakK ea Kyéw
6omeay Kucka eakmda 6omadu. 5SlHau OUHUHZ2 6up KyHU u4uda XUusOfHUHE
KypuHuwu odamda Xyda KuuuH. Y natmoda xunon xyda uHeudyka 6ynub, épyrnuau
Xxupa ea Kow KopaémeaHda OCOHMUK bunaH Ky30aH Uykonuwu mymkuH. Odamda
xusosl, sHau ou b6ownaH2aHUOaH maxmMuHaH 6up KyH ymub, OCMOH OYUK, SXwu
Kydamuw wapmnapusa 32a xolida maxpubanu pocudnap (Ky3amye4usnap)
momMoHuOaH Kypusnadu. JleKkuH XUsronHUHe XakukKul KypuHaduaaH xoriea KenadueaH
gakmu xap 6up ol opacuda xudduli MuKkdopOa chapKnaHuwu MyMKUH. Teneckonmnu
pocudnap (Kysamyeyunap) siHau ol 6ownaHzaHuOaH 12,1 coam cyHepa UWOHYIU
xonda xumnosnHu Kypca, 6eeocuma Ky3 6bunaH Ky3amye4dusiap siHau oldaH 15,5
coam _ymeay4y __UWwoHY bunaH _XusnosHU __Kypa onuwadu. by pacadnap
(Ky3amuwnap) ucmucHoul 6yn2aHu y4YyH Kamapul ounapda XusoJIHUH2 UJIK
KYPUHUWUHU yHOal 8aKMJIUPOK pyu 6epuwuHU KymmMacJiiuK Kepak.”

llyHya mMypakkab Ba HOaHWK Xxogucanap KyplioBuaa Xanu pacag Kunman
(kysaTmaun) 8 papaxa Ba 5 gapaxaHu Xyaau XUNon KypuHraHgek acoc Kunuo
onuL, ouMK4acura unmum dpakTnapra amagup.

By kpuTepusinapHu Oy 6Gopagarn MyTaxaccuc TalKUNoT Ba uagopanap 6apdacu
Kabyn KunraH, fekMH KKOpPU TaWKUNOTNAPHWUHE By KpUTepusnapHUHT MyThnak amac,
y3rapyBYaHIUIMHM Ba ONHUHI KYPUHULLIMIA TabCUp KypcaTtaguraH kynnab dakropnap
BGopnurMHn, xaBo épuwnwn Myxum aktop akaHnurmav, 2019 wmn 3 mroHpa ep
FO3UHUHT XEeY Kancu xxommaa OMHUHE KYpUHMacnuru, wy cadabnu 1440 umn 1 wasBon,
2019 wmn 5 WIOHOA OSKAHAUIMHWHT  KaTbUWNAWIraHn, §UHKNApK, XyXxokatnapw,
xmcobnapwu, anokagop vaopa, TawkUnoT xamaa pacagxoHanap TapadugaH depunrax
6aéHoTnap, 6mu3 unrapu TakouMm Kunrad ap3ga ypuH onraH agu. bynapHuHr 6owmnpa
XaxoHgarn MyTaxaccuc maopa, TalKunoT Ba MyTaxaccucrap paxHamo cudpatnga
KypaguraH, 6y aHHUHI KOHCTUTYuMsicM cudpatmaa kabyn kununraH “Her Majesty’s
Nautical Almanac Office” HoMNM WHMK3 KUponnuk camtu O6unan USNO (AKLL
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aeHrns dnotu__pacagxoHacu) Oupra Tanépnab von 9atraH “Astronomical
Almanac”pa 1440 nun 1 wasson munoaumm 2019 Mun 5 UIOHra TYFpU_Kenuiiu
KypcaTuiraH.

ByHaaH Tawkapn, NASA’ra tobopunraH €3yB XaBOOMHWHI aci Hycxacu Ba Typkyacu
aBBan GepraH ap3umusga kypcatunub, tokopuaarm pacagxoHanap oungmpradvgek 1
waeeon 1440 nun, munoaun umn 6ymuda 5 mroHb 2019 U.ra Tyrpu Kenuwin kang

KUJITUHIaH.

Kamapun onnapHuHr OuMpuvH4YM KyHnapu 6eBocuTa Ky3 OunaH XWUnosiHM Kypuidra
aCoCaHULLM IOKOpUAA Xam UMW, xam MHUMIA ganunnap 6unaH ncbotnangu.

PamaszoH Ba 6Ganpam OWNapUHWHE WK KyHNapuMHW aHuUKNaw YYyH XWUIOMHWUHT
KypuHULWIKN Kepaknurin Hocc (osmu kapuma ea xaducu wapugbiiap) dunaH cobutamp.
Hocc 6op 6ynraH macanaga wXTuxo4 KUnnHManau.

By onnap Ba 6owka ByTyH kamapui ovnap 60WNaHNWLMHN aHMKNawaa XUnosaHUHE
KYPUHULWIMHU xucobnab bynmacnurnu USNO cantmpa katbun ndopanap 6unaH
ounaupwunraH.

XWXpUA KaMmapuin oOn BolnapuvHM aHuknawga XWUNOMHWHE KypornfaHmaraH Ky3
GunaH KypuHULWKM acoc KUNUG ONUMHFaHW YYyH SHMM OWMHWHT XWUMOMAMHWHE TYFUMMLLN
xucobnapura acocnaHraH TakBumnapga OepunraH KyHnapra amac, ov OoLwwuHM
Ky3aTuLL OpKanu aHUKNaHraH KyHnapra aman Kunumil fIo3vMm.

Xynnac, on_6ownapu xuMcob6 6unaH _3smac, Ky3aTull OuniaH _aHUKIaHULIN
OWHUMMU3HUHI KaTbUW ampuaup.

Acpun caopatgaH Oepu wucnom Mamnakatnapuga 6y 6opagarm Tatbukotnap
tokopmaarngan ycynna akaHnuri Haknum Ba aknui ganunnap vnaH aHvknaHrax.

UINOBAJIAP:

UITOBA-1A

Website: http://aa.usno.navy.mil/fag/docs/crescent.php

USNO E3YBUHWUHI Y3BEKYA TAPXXUMACH

“Xap SIHMM OMHMHI KYH Ba CoaTu KaTbUN XxMcobnaHuwmra kapamam, XUIOMHWUHL
KYPUHULLW SHMWM ongaH 3bTubopaH yTraH BakTra Ba 6Oowka Kynnad Tabcupnapra
OofnNuK xampa xmcodb 6unaH KaTbUsAH TaxMUH KMIMO Oynmvanaun. AHrmM orngaH KennHrm
MKKW KyH daBoMmaa sIHIM XUMon KyewHuHr 6oTuwmaaH kemvH fapbaa Kyga nactaa
HaMOEH 6ynuob, KyH Fupa-wumpa oynraHga KYpMHULLM Kepak Ba Kyéw 6oTray Kucka
BakKTAa 6otaaun. AHrM OVHWMHI BUP KyHU numaa XWUNOSTHUHE KYPUHWULWIKM odaTha Xyaa
KWAWH. Y nanTtga xunon Xxyda uHrndka oynub, épyrnmrn xupa Ba Kow KopaéTraHga
OCOHJSIMK BunaH Ky3gaH nykonuwm mymkuH. Ogataa Xunos, sHr on bownaHraHvaaH
TaxMMHaH Oup KyH yTUO, OCMOH O4YMK, SXLWIM Ky3aTWUll LlapTrnapura ara xomaa
Taxpubann pocugnap (KysaTyBumnap) TOMOHMAAH Kypunagwn. JIeKMH XUMAOSHWUHP
XaKUKUA KYpUHaguraH xonra kenaguvraH BakTu xap Oup on opacuaa Xuagouwm
MuKaopAaa dapknaHuwm MyMKuWH. Teneckonnu pocuanap (KysaTyBuyunap) siHrM oun
GownaHraHngaH 12,1 coaT CyHrpa MLOHYNM XONnda XWUIomnHu kypca, 6eBocuta Ky3
OunaH KysaTyBuunap sHru ovgaH 15,5 coat yTtrad MWoOHY OGmnaH XWMnosrHu Kypa
onvwagun. by pacagnap (Kysatuwnap) uctucHoun GynraHm ydyH kamapun onnapga
XUNOMAHUHI UNK KYPUHULLMHW YHOAW BaKTANPOK pyn DepuLLINHN KyTMacIK Kepak.

AHMM OMHWHT KYPUHWULIK, OCMOH_LuapTnapura, pocug (Ky3aTyB4YW)-HUHI ypHUra,
Taxpubacura Ba Taméprapnurmra 6ofnuk. Opgathoa kaepda Ba KayoH Ky3aTULUHK
BunaguraH Kyin KEHrnuK Ba loKcak MpTMdo KysaTyBuMnapu TaHnaHagw. Ypra Lwvmorn
KeHrnMknapmaarm KysaTtyBuunap ydyH 6axoprn Kyéw maplupytv atpoduaarm onnap
Maxcyc TaHnaHagu. YyHkm TyTunuw goupacu 6y omnapga fapb ydkura HucbartaH
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http://aa.usno.navy.mil/faq/docs/crescent.php

TYFpu Bypyak xocun kunagu. Wy TyFpu Gypyak on 6anaHgMrMHUHr Kyéw 6oTuwmaaH
KEWWH siHa fa kaTTa OynuwunHm KypcaTaaw.

Bup 3ymra maxannun waptnapHu vetra cypub, myammoara ep aTmocdepacu
TawkapucugaH Hasap Cofcak, XWIOMHUMHI KaTTanury Ba Moprioknurn  dpakatrmHa
acTpOHOMWK KaTTanukka O6ofnuk 6ynagn: ORMHWMHIr KyéwaaH y3oknawwuwu. by
y30Knawmil O/ Ba KyELLUHMHI Mapkasnapu opacugarm aHuk Oypdak macodagup. Ly
cababnu Oy ysanMuWHWM HYPHUHT KaBcu Oeb aTaw xaM MyMKWH. Y3anuw Kuimatu
MyalnsiH BakTAa aHUK OMUnuMHCa, XUIon KeHIMUIMHU xmucobnaw MyMKkuH 6ynagu.

OWHUWHT ELWMHMHT doyHKUMACK cudbatmaa ysanmw oup Heva haktopra 60FnuK;
1) OWHMHr iHrM onMAaaru ysanmium

OWHUHT aHrn ongarn y3anuwm 0 6ynuwra maxoyp amac. OMHUMHI MapKasu SHIM oW
BaKTMAa TyFpuaaH KYyELHMHI onanaaH yTUWM MyMKUH (KyE TyTunuwmn o3 6epraHa)
E€KN KyELIHWHI wuMonura éxya >kaHybura 6ew gapaxa Oypyakga Oynuwim MyMKUH.
AbHKU, on HoMb BunaH Gew rpagyc opacuaa ysrapyByaH y3anmim OunaH stHriv ONHU
6ownab G6epa onagn. TakBumnapga siHrM oM Tabpudnaa KUYMK TyLyHapcu3nuk 6op.
ACTPOHOMUK XMxaTaaH SHIM oK, KyEewl Ba O BUpP XU reoueHTPUK IKITUMNTUK Y3YHINKKa
ara 6ynraH nantga 6ownaHagu. Jlekun By nanT, avHK Kyélw Ba on kykaa 6bup-bupura
SHI SKWH BynraH BakTA4a amarra oLwmMacimrm MyMKUH.

2) OWHMHr opbuTacupaaru Tesnurm

On opbutacu sknuntuk 6Yynub, Teanurn epra dkvH OynraHga owaau. Eppgad
Y30KPOK HyKTaJaH annaHaétraHga OSHr kam Tesnukka ara Oynagu. Tesnurngaru
y3rapuw BGypyak MOMEHTUHUMHI caknab konuwuaaH to3ara Kenaguw. Xyagu wy
MNPVHUMMHK, KOHbKMAA YYa€TraH KULWIWHWMHE Te3naHuW YYyH KynnapuHu OGapadura
énwTtupmb onraHuga KypuwmMMmnd MyMKUH. Arap nepuren, aHrm OWHWHI sikMHuaa
xocun bynca, on ocMoHAa KyélwaaH yptadya TesnvkaaH nngampok y3oknawaéTraHgek
KypuHagw.

3) OuHuHr macocpacu

OKNUNTUK opbutacn Tydannu OWHWHT Y30KNurk yarapyByaHaup. On ysrapmac
Te3nuk BunaH xapakaTt kKunca xam, epgaH KypuHaguraH OypYakCMMOH xapakaTu ou
nepurenra skuH 6ynca, kaTTapok KypuHagu. byHra mwucon cudartmga UKKM
aBTOMOOUNb BMP XU Teanukaa KeTuwura Kkapamam pocuara (KysatyBumra) sKMHpOFU
HUcbaTaH Te3poK KeTaéTraHAeK KYPUHULLNHA KENTUPULL MYMKWUH.

4) Pocupa (Kky3aTyBum) arannaraH xon (Umpoknuk 6ypuarmu)

Pocung (Ky3aTyBumn) OMp KyHIIMK OMHWHT BOTULLIMAAH ONAWNH Ky3aTunaéTraH Tponukan
aovpaga TypraH Oynca, ywby KysaTyBuMm TapadmpaH Oup  KyHNUK onaaru
Ky3aTunaéTtraH ys3amuw MUKOOpPM ep Mapkasvga (KynuHya anmaHax xucobnapupa
dorganaHMnaguraH MakoH) >xounawuraH papasun KysaTyBuyura kypa ©up rpagycra
kam Oynagu. LyHra yxwaw onguHrn nnaHga »>kovnawraH ©up obbektra 6up
KY3UHMM3HM BeknTnO KapacaHrus, KemnH €nnkK Ky3Hn oumb, OUYnFUHU ENCaHrng, 06bEKT
opka nnaHra HucbataH OupgaHura €Hra canuyuraHgan kypuHagu. Kysatunaétrad
y3anvwgarn ysapuwl ypta €Ku HKOPW KeHrnuknapga KysaTyBuunapra Xyga O3HM
Tawkun kunagw, wy 6unaH Oupra 6Gowka reomeTpuk aktopnap  ywoy
Ky3aTyBuYmnapra HucbataH kaMpokK Kynannuvk TyFampaau.

2- Ba 3-haktopnap KennepHuHr 2-koHyHu 6unaH 6ofnukamp. By KOHYH OWHWHI
epAaH KypuHaguraH Oypyak Te3nUrMHUHE 22%ra y3rapo ONULIMHW TaxXMWUH Kunaguw.
[actnabkn y4 daktopHu Oupranukgarn TabCUpWU, OWHWHI KyEllgaH reoueHTPUK
y3anULWNHUHT OMp KyH oxupuaa 10 6unaH 15 rpagyc opacuaa ysrapuwngump. CyHrrm
hakTop 3KBaTOopAaru Ky3aTyB4YM y4yH Gup rpagyCcnuk kKamanuwmra nyn ovagu.

Bup KyHNMK ongary Wy KeHr y3anuwl opanusm xyaa myxum. by Baktaa (6Up KyHRuUK
OMN) XWMOMHWHI KEHINUIM y3aUULHWHT KBagpaTu OunaH Moc paBuwaa optagn Ba
XVUIOMHVHT t03a EpyFnnurM xam Tesga opTaan. XUMOMHWMHE KYPUHYBYM Mal[oHWU 3ca,

5



ounra HMcbaTtaH MacoaHUHr KBagpaTura Teckapy pasuwga optagn. XUnosmHU UWLOHY
OunaH 3Hr BaKTNM Kypuwl MYMKWH BynraH 6ab3n xonatnapga ysamuw taxmuHad 10
rpagycHu Tawkun kunagu. LWyHWHr y4yH dakaTrmHa on  éwn  €kM  y3anuil
KypcaTknymHu 6epuil xamma HapcaHu usoxnam onmangun. JIeknH ysamumil KypcaTknim
Mabiiym OMp caHa Ba coatAa Xuron KypuHuwuHu Gaxonawpa 6ownaHFMy HykTa
cudpaTnga UWoHYNM napameTpamp.

BapBakT Xxunon OWMHUHE _AacTnabky  KYPUHULLMHU _ TaxXMWUH KAWL KU3UKaPIu
Macanagmp. YyHkM anHu BakTaa kynnad TyFpu GynmaraH TabCUPHU Y3 uymra onagu.
TexHuK TMNaaH cogaanawTmpubd antaguran 6yncak, kynnabd kypcaTtkmynap oup 3ymaa
y3rapmb Typagu. 3bTmbop OGepuil kepak OynraH Tabcupnap kynvgaruwnapavp: 1)
Kyél, on Ba Tabnmn ydKHUHI reomeTpusicn; 2) Xunon KeHrnurn; 3) XUNomaHWHE 3a
épyrnurn; 4) O HYpUHWHT ep aTmocdepacura wTunuwKn; 5) KyEw HYpUHUHI ep
aTtMmocdepacuga counnuwm; 6) OgamMHUHE KYpUL XUCCUETUHUHE domnanonoruscu._by
Macanaga xyaa kyn agabuértnap 6op.

NITIOBA-1B

Website: http://aa.usno.navy.mil/fag/docs/crescent.php

CRESCENT MOON VISIBILITY

Although the date and time of each New Moon can be computed exactly, the
visibility of the lunar crescent as a function of the Moon's "age"—the time counted
from New Moon—depends upon many factors and cannot be predicted with certainty.
During the first two days after New Moon, the young crescent Moon appears very low
in the western sky after sunset, must be viewed through bright twilight, and sets shortly
after sunset. The sighting of the lunar crescent within one day of New Moon is usually
difficult. The crescent at this time is quite thin, has a low surface brightness, and can
easily be lost in the twilight. Generally, the lunar crescent will become visible to
suitably-located, experienced observers with good sky conditions about one day after
New Moon. However, the time that the crescent actually becomes visible varies quite a
bit from one month to another. Naked-eye sightings as early as 15.5 hours after New
Moon have been reliably reported while observers with telescopes have made reliable
reports as early as 12.1 hours after New Moon. Because these observations are
exceptional, crescent sightings this early in the lunar month should not be expected as
the norm.

The visibility of the young lunar crescent depends on sky conditions and the
location, experience, and preparation of the observer. Generally, low-latitude and high-
altitude observers who know exactly where and when to look will be favored. For
observers at mid-northern latitudes, months near the spring equinox are also favored,
because the ecliptic makes a relatively steep angle to the western horizon during
these months. The steep angle means the Moon's altitude will be greater just after
sunset.

Ignoring local conditions for the moment and visualizing the problem from outside
the Earth's atmosphere, the size and brightness of the lunar crescent depend on only
one astronomical quantity: the elongation of the Moon from the Sun, which is the
apparent angular distance between their centers.

For this reason, the elongation has also been called the arc of light. If the value of
the elongation at any instant is known, the width of the crescent can be computed.


http://aa.usno.navy.mil/faq/docs/crescent.php
http://aa.usno.navy.mil/data/docs/MoonPhase.php
http://aa.usno.navy.mil/faq/docs/moon_phases.php

The elongation as a function of the Moon's age depends on several factors:

1. The Moon's elongation at New Moon. The elongation of the Moon at
New Moon is not necessarily 0. The Moon's center may pass directly in front of the
Sun at New Moon (when a solar eclipse will occur) or it may be as much as five
degrees to the north or south of the Sun. That is, the Moon can start the month with an
elongation ranging from zero to five degrees. A minor complicating factor involves the
definition of New Moon in the almanacs. Astronomical New Moon is defined to occur
when the Sun and Moon have the same geocentric ecliptic longitude, which may not
occur precisely when the Sun and Moon are closest together in the sky.

2. The speed of the Moon in its orbit. The Moon's orbit is elliptical, and its
speed is greatest when it is near perigee (closest to the Earth), least near apogee
(furthest from the Earth). The change in speed is caused by conservation of angular
momentum; the same principle causes a spinning ice skater to speed up when she
pulls her arms inward. If perigee occurs near New Moon, the Moon will appear to be
moving away from the Sun in the sky at a greater than average rate.

3. The distance of the Moon: Because of its elliptical orbit, the distance of
the Moon varies. Even if the Moon moved with a constant speed, its angular motion as
viewed from the Earth would be greater when the Moon is near perigee. Similarly, a
nearby automobile appears to be moving quicker than a more distant one, even if they
are actually moving at the same speed.

4. The observer's location (parallax). If the observer is located in the
tropics such that the one-day-old-Moon is observed just before it sets, its elongation as
seen by the observer will be about a degree less than that seen by a fictitious observer
at the center of the Earth, which is the position used for most almanac calculations.
Similarly, if you look at a foreground object with one eye closed and then close that
eye and open the other, the object makes an apparent jump against the background.
The change in the observed elongation is less for observers at middle or high
latitudes; however, other geometric factors are less favorable for these observers.

Factors (2) and (3) are linked by Kepler's second law, which predicts that the
angular speed of the Moon as seen from the Earth will vary by about 22%. The
combined effect of the first three factors gives geocentric elongation of the Moon from
the Sun at an age of one day can vary between about 10 and 15 degrees. The last
factor can subtract about a degree for an observer at the equator.

This large range of possible elongations in the one-day-old Moon is critical. At
this time the width of the crescent is increasing with the square of the elongation, and
the surface brightness of the crescent is also rapidly increasing. The apparent area of
the crescent also increases inversely with the square of the distance to the Moon.
Some of the earliest reliable sightings of the crescent occur near elongations of around
10 degrees. Simply specifying the age or elongation of the Moon cannot tell the whole
story. But the elongation is a more reliable parameter to use as a starting point in
assessing the lunar crescent visibility at any given date and time.

The prediction of the first sighting of the early crescent Moon is an interesting
problem because it simultaneously involves a number of highly non-linear effects.
Stated in less technical language, many things are changing very rapidly. Effects to be
considered are the geometry of the Sun, Moon, and natural horizon; the width and
surface brightness of the crescent; the absorption of moonlight and the scattering of
sunlight in the Earth's atmosphere; and the physiology of human vision. This problem
has a rich literature.



