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da3sbl JlyHbl noBTOPAKOTCH
C nepuogom 29, 53 cyToK
(CMHOONYECKNN MECSLL).

CornHeYvyHoe 3aTMeHmne
HabnwgaeTca, korga

Ha 3emMnto nagaeT TeHb J1yHbl.
OueBnaHO, CONMHEYHbIE
3aTMEHUSA BO3MOXHbI

TONBbKO B HOBOMYHMUE.

JlyHHOE 3aTmeHue
HabnwgaeTcsa, korga

Ha JIyHy nagaeT TeHb 3emnu.
JlyHHBbIE 3aTMeHUd
npouncxoaaT

TONbLKO B MOSTHOSYHNUE.



Op6wuTa JlyHbl HaKIOHEHa K NSI0CKOCTU
SKNMUNTUKN Ha 5°. NoaTomMy BUOUMbIN

c 3emnu nyTb JlyHbl nponeraet He TOYHO
Mo SKNIMNTUKE, HO BOMN3N HEE,

B ripegenax 30amnaKkaribHoro nodca.

Ha pucyHke cnesa —
JlyHa B co3Be3guu TenbLua,
psgom c [Nneagamn.



Taknum obpasom, COrHEYHbIE 3aTMEHUS MPOUCXOOAT,
ecnn gasa HOBOSTyHUS HAcTynaeT Bonu13sn ysna fyHHOM opobuThl,
a NyHHble — ecnu BBNM3n yana HactynaeT hasa NosHOMYyHUSI.

Full moon near node:
lunar eclipse

The pond surface represents the ecliptic plane (the plane of Earth’s orbit around the Sun).



Buanmein nyTe JlyHbl nepecekaet Buanmbin nytb ConHua (3KNUMNTUKY).
Ecnu oba cBeTnna okasbiBalOTCA B TOYKE nepeceveHmsd (y3ne) oqHOBPEMEHHO,
IlyHa 3akpbeiBaet ConHue ot Habntogartens — NpoucxoauT CONIHEYHOE 3aTMEHME.



Ecnu xe JlyHa n ConHue ogHOBPEMEHHO OKa3bIBalOTCH B NPOTUBOMOSIOXKHbIX y3nax,
JlyHa npoxoguT Yepes 0bnacTb 3eMHOM TEHN — MNPOUCXOAUT NMYHHOE 3aTMEHME.

TecHas cBsA3b 3aTMEHUN C 30AMAaKOM Oblna 3amMmedeHa eleé aApeBHUMMN.
CaMo CrnoBO «3KNUMNTUKa» B NEepPEBOAE C rPEeYEeCcKOro 03Ha4yaeT «JIMHUA 3aTMEHUNY .



[MonHoe
COJIHeYyHoe
3aTMeHune

YacTHoe
COJIHEeYyHoe
3aTMeHune

KonbLeobpasHoe
CONHEYHoe
3aTMeHune

A total solar eclipse occurs in the small central
region.-..
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”’l path of total eclipse

A partial solar eclipse occurs in the lighter area surrounding
the area of totality.

Moon & ")‘ path of annular eclipse

If the Moon's umbral shadow does not reach Earth, an
annular eclipse occurs in the small central region.
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KOPOHA

MoAHOE 3aTMEHME
HAabAIOABIOT AIOAM,
KOTOPbIE HAXOARTCH
BHYTDM NATHA — TEHM,
obpazyemon AyHOH Ha
NOBEPXHOCTH 3EMAM.

[AvnameTp nyHHOM TEeHN Ha 3eMHOWU
noBepXxHOCTU He npesbiwaeTt 200
KM, OMaMeTp NosflyTeHN AoCcTuraet
HECKOJTbKNX ThICAY KUITOMETPOB.
[ToaToMy nosnHasa gpasa 3aTMeHus
HabnogaeTcsa B npeaenax y3kon
nonockl 200km x 10000 kM, Toraa
KaK pasfindHble YacTHble doasbl
BUOHbI CO 3HAYUTENLHOW YacTu
OHEBHOro nonywapusa 3emnu.
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[Tonoca nosHom dbasbl MPOXOAUT Yepes ONpeaeriEHHYI0 TOYKY 3eMHOMN NOBEPXHOCTH
B cpegHem oauH pa3 B 300 net. Hanpumep, B MockBe NornHOe ConHevyHoe 3aTMeHune
Habnoganu Tpuxabl 3a BCHO UCTOPUIO ropoaa.



11 aBrycta 1999 roga nonHoe conHeYyHoe 3aTMeHMe Habnganoch
B KPYNHbIX ropogax EBponbl 1 Ha KypopTax YepHOMOPCKOro nobepexbs.
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brnwxanwee conHevyHoe 3aTMeEHMe, YacTHasa dpoasa KOTOporo

Obynet BngHa B [logmockoBbe, nponsongeT ytpom 20 mapta 2015 roga.

[MonHas cba
COSTHEYHOrO 3aTMEHUS







[TonHOe conHevyHoe 3atmeHue 29 mapta 2006 roga.
doto AHgpesi Eroposa.




N\

»

B\

=

\ \

=
4

/&

SRR
““““

------

V5
[

[Mpu doTorpadmposaHnu
3aTMmeHHoro ConHua

aCTPOHOMbI NCMOSb3YHOT
NS10THble CBETOUIILTPHLI.



Cambin 6e3onacHbIn cnocob HabngeHna CoNHEYHOro 3aTMeHNs — CNPoeunpoBaThb
n3obpaxeHmne ConHua, nonyy4eHHoOE Npu NOMOLLM TeNeckona, Ha 3KpaH.



HanbonbLinmn Bugmnmbin ¢ 3emnm
yrrnosou gnametp CosnHua — 32’357,
HaumMmeHbLnn - 31’317,




Average Earth-Moon
distance = 380,000 km

Closest to Earth = Farthest from Earth =
356,000 km 407,000 km

when it is closer to Earth. ..
_..and smaller when Haunbonblimn suammein ¢ 3emnu
To Sun: it is farther away. yrnosou agnametp JlyHbl — 33'32”,

150 million km HanMeHbLnn - 29’23,




Ecnn B MOMeHT 3aTMeHud
BUOANMBbIN guameTp JlyHbl
MEHbLUE BUOANMOro guameTpa
ConHua, 3aTMeHue byaet
KOSibLleOBpasHbIM.



[TonyTeHeBoe
3atMmeHue
JTyHbI

YacTHoe
TeHeBoe
3aTMeHMUe
YT

[TonHoe
TEHeBoe
3aTMeHune
JTyHbI

Moon passes through penumbra......

Penumbral Lunar Eclipse

Part of the Moon passes through umbra....
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Partial Lunar Eclipse

Moon passes entirely through umbra.--.,
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Total Lunar Eclipse




JIyHHbIE 3aTMeHuS
npouncxogaTt 1-2 pasa B rof,
Korga JlyHa okasbiBaeTcs

B TEHN 3eMnn.

ConHeusbiin caar

JlyHa nepecekaeT 3eMHYI0 TEHb
C 3anaja Ha BOCTOK
(cnpaBa Hanego).

TeHeBada hasa 3aTMeHUd
0ObIYHO NMPOAOITKAETCSA OKOSO TPEX Yacos.



[TonHoOe nyHHoe 3aTMmeHune 4 maa 2004 roga.
do1o AHapes Eroposa.
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YacTHoe nyHHoe 3aTMeHune 7 ceHTsabps 2006 roaa.
®oto Bnagumupa LLlaTtoBckoro.

RedShiftd




Brnivxkanwee nonHoe TeHEBOE NyHHOE 3aTMeHne, Bnanmoe n3 [1ogmMmocKoBbS,
npon3ongeT yTpom 28 ceHTabpsa 2015 roaa.




dasbl JlyHbl noBTOpSAOTCA Yepes 29,53 CyToK (CUHOOUYECKNI MEeCsIL).

JlyHa Bo3BpaLlaeTca K O4HOUMEHHOMY Y3I1y JTYHHON OpOUTbI
yepes 27,21 cyTOK (OpaKoOHMYECKUN MeCsIL).

ConHue Bo3BpawaeTcs K O4HOMMEHHOMY Y35y JIyHHOW OpOUThI
yepes 346,53 CyTOK (OpakoHNYeCKumn roq).

Hangéem (npnbnnantenbHO) HaMMeHbLLee obLee KpaTHoe 3TUX NepuoaoB:
29,53 x 223 = 27,21 x 242 = 346,53 x 19 = 18 net 11 aHen 7 4 42 munH
[0 ncteyeHnn aToro BpemMeHn obCcToATeNbCcTBa 3aTMEHN OyayT NOBTOPATHLCS.
[Mepnog B 18 net 11 gHen 7 4 42 MUH B aCTPOHOMUWN Ha3biBaETCA

BHyTpu capoca npoucxogut 41 conHeyHoe n 29 NyHHbIX 3aTMEHUN.
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[Nonocbl nonHbix 3aTtMmenunn go 2030 roga.
OOHMM LBEeTOM 0003Ha4YeHbl 3aTMEHUS,
NOBTOPSAIOLLMECS Yepes capoc.




