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Muc tiéu

Hi€u tai sao mat trdng c6 cac pha
Hi€u nguyén nhin clla nguyét thirc
Hiéu tai sao c6 nhat thwc

Xac dinh khoang cach va dwong kinh
cla hé trai dat - mat tring - mat tro’i




Tam nhin clla anh sang va bong t0i

= Heé thOng trai dat - mat
tring - mat trQ’i: pha va
nhat thwc

= Vi tri twong d0i va bong
t0i




Hoat d0ng 1: M6 hinh phia xa clla mat tring

- 2 ngw@itham gia: m@t nglr®i 0’ trung tim
(Trai dat) va ngwoi kia quay xung quanh (Mat
trang)

= Dat Mat tring doi dién v&i Trai dat va dé Mat
tring quay quanh Trai dat mot goc 90 ° va
cling tw quay 90 °. Lap 1ai qua trinh cho dén
khi di dé€n dworc vi tri bat dau.




Hoat d0ng 2: M6 hinh cé dén pin (Mat tro)
dé giai thich cac pha clia Mat tring

. 5 ngr@i tham gia: mO0t & trung tAm (trai dat) va 4
ngWw0i khac mé phOng 4 pha cua Mat tring v@i
mat na (1 dwoc chi€u sang hoan toan, 2 dwgc
chi€u sang mOt phan va 1 hoan toan t0i)




Khoang cach va dwong kinh cua
hé trai dat - mat tring - mat trori

Puong kinh Tréi dat 12 800 km ﬂ[j> 4 cm

Pwong kinh Mat tring 3 500 km |][g > 1cm

=Y 384 000 km 120 cm

Khoang cach giira ”[j‘>

Trai dat va Mit tring

buimg Kinh Mitiréi | 1400 000 km| - g 440 cm = 4.4 m
ES 150 000 000 km 47 000 cm = 0.47 km
Khoang cach giira ”[j‘>

Trai dat va Mit troi

. Diameter4cm -
. Diameterlcm —

120 cm



Hoat d0ng 3: M6 phOng cac pha cla
Mat trang

Hwong mat
tring nhoO cua
mo hinh lén
Mat tring va
chiung ta co
th€ nhin thay
ca hai v@i
cung mOt pha




Hoat ddng 4: Nhirng 10i minh hoa

Pha cua
Mat trang
phu thudc
vao vl tri
cla Mat
trori




Pha cua Mat tring va Nguyét thwc




Hoat dong 5: Nguyét thwc

. Nguyét thwc chi
xdy ra khi Mat
trang tron

Lunar eclipse




Hoat d0ng 5: M6 phong nguyét thwc




Hoat dong 5: Nguyét thwc




Hoat d0ng 5: Nguyét thwc

. Hién twong
nguy€t thwrc c6 thé
dwgc nhin thay
doi voii moOt nira
Trai dat (phia ban
dém)




Hoat dong 6: Nhat thuc

. Nhat thwc chi xay
ra khi c6 Trang
non.

Sun eclipse




Hoat dong 6: M6 phong cua Nhat thwc
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Hoat d0ng 6: Nhat thuc

. Nhat thwc
chi c6 thé
nhin thay &
mot vang nho
cla Trai dat







... ching ta dang cdm nhan!




Quan sat

Nguyét thwc khi c6 Tring tron va nhat thwc khi co6
Trang non

Nhat thirc chi dw@c nhin thdy & mt khu virc nhd
clla Trai dat

Rat kho d€ Trai ddt va Mat tring "thang hang", do
d6, nhat thwe khéng xay ra moOi khi c6 Tring non
hoac Trang tron




Cudi cung ... nhw mOt vi du ...

m Nhat thirc toan phan ti€p theo & TAy Ban Nha: ngay 12
thang 8 nam 2026 (1an cu0i cing nim 2004 & mdt khu
virc khac)




Khoang cach va dwong kinh theo thir
t¥ dé hinh dung va hi€u r6 hon vé
khoang ciach dén Mat trori

Earth Diameter 12 800 km ﬂ[j> 2.1 cm
Moon Diameter 3 500 km u[j>l 0.6 cm
E-M Distance 384 000 km u[j>l 60 cm
Sun Diameter 1 400 000 km u[j>l 220 cm
E-S Distance 150 000 000 km p 235 m




Vé mat troi




Hoat d0ng 7: Lam cho ""Mat tr¢i" 10'n trong

giOng nhw "Mat tring' nho




Néu moi thang c6 mot Tring non va
mOt Tring tron

Tai sao khong c6 nhat thwe va
nguy€t thirc moi thang?




Boivi ...
Mait phang cila Trai ddt quay quanh Mt trdi va mat
phang clia Mit tring quanh Trai dit khéng nam trong
cting mOt mat phang.

Ca hai mat phang déu nghiéng 5° va dwong kinhgagds
cua Mat tr@i va Mat triang chi 1a 0,5°




Nhat thwc chi c6 thé xay ra néu
Mat tr@i va Mat tring & gan dwong
giao nhau cla
hai mit phang.




Hoat d0ng 8: M6 phong Nhat thwc
“Lat trang”

Cat va danh sd cac hinh anh theo thit tw
Dan mo0i hinh anh vao culn s0 xoan Oc
Hay 14t nhanh cac trang dé xem phan trinh dién.




Hoat dong 9: Xac dinh dwong kinh
Mat tr0ri - quan sat va do lwong




Hoat d0ng 9: Xac dinh dwong
kinh cua Mat troi

Chuing ta c6 thé thi€t 1ap ty 1€ va tinh toan dwong kinh
clla Mat trori

L =150 000 000 km khoang cach giilra Trai dat va Mat
tr0i, 1 = chiéu dai 0ng, d = dwong kinh ctia Mat ey, F- 8
trén gidy ban trong sult




Hoat d0ng 10: Thi nghiém cua Aristarchus tw
310 dén 230 trwdc Cong nguyén
s MOi quan hé dwgc thiét 13p gilta khodng cach Trai dat-
Mat tring-Mat tr@i va dwong kinh cua chung (nhwng
khong thé xac dinh bat ky gia tri tuyét d6i nao). Diéu
nay phai d¢ri dén Eratosthenes.
s 1) Khodng cach tir Trai dat dén Mat tring va Trai dat
dén Mat trori
= 2) Ban kinh cua Mat trang va Mat troi
= 3) Khoang cach Trai dat dén Mat tring va ban kinh
Mat trang
= 4) Hinh n6n clla Bong t0i
= 5) Lién hé tat ca chiang




1) Khodng cach Trai dat - Mat tring va
Trai dat - Mat trori

s cos o = EM / ES therefore [ES = EM /cos a

Earth




1) Khoang cach Trai dat
Mat trang
va Trai dat - Mat troi
s Aristarchus o = 87°
vithe ES=19EM

= Hién nay a = 89° 51’

vithé [ES =400 EM

Rosa M. Ro;4



2) Ban kinh cua Mat trang va Mat
trori
m Tw Trai dat, dworng kinh mat tring va mat trori dworc
quan sat bang 0,5 °

Vi vay, ban kinh
la:

Rosa M. Ros



3) Khoang cach Trai dat-Mat tring
va Ban kinh Mat trang
. Dwong kinh clla Mat tring tinh tr Trai dat 12 0,5 °

. V@i 720 1an dwong kinh nay, chiing ta c6 th€ tinh
dwoc quy dao tron cua Mat tring

B 2Rm720=21 EM

+ EM = 720 Rut/ Tt

Rosa M. Ros



3) Khoang cach Trai dat-Mat tring va
Ban kinh Mat troi

= Bdng cach twong tw
s ES =720 RS/ It

Cua Aristarchus
M6 hinh nhat tAm dau tién
clla Aristarchus




4) Hinh nén cua bong

s Trong nguyét thire,
Aristarchus d3 quan sat thay
rang thoi gian cin thiét dé
Mat tring virg’t qua hinh nén
bong clia Trai dat gap doi
th¢i gian can thi€t dé bé mat ez
clla Mat tring van dworc bao =
phu (2:1)
= NO thwc sw 1a/2.6: 1

shadow's
cone

Moon
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5) Lién hé tat ca chung:

(x+EM+ES)/Rs = x+EM) / Re = x/(2.6 Rw)




Gidi hé thong cho thay (moi thiy
lién quan dén ban kinh Trai dat)
« Ry = (401 / 1440) Re
« EM = (401 / (2m)) Re
« Rs = (2005 / 18) Re
« ES = (80200 / 1) Re

Re= 6 378 km vi thé

= RmMm=1776 km (Hién nay 1738 km)

= EM =408 000 kmn (Hién nay 384 000 km)
« Rs = 740 000 km (Hién nay 696 000 km) |

- ES = 162 800 000 km (Hién nay 149 680 000 kr{gib:-38
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Hoat dong 11: Thi nghiém cua Eratosthenes

280 dén 192 trwdc Cong nguyén

SIZE OF THE EARTH AS MEASURED BY
RATO ENE
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Hoat dong 11:
Thi nghiém Eratothenes
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Cac bong khac ...

. Khi d6 Trai ddt 12 mét hinh ciu!




Hoat dong 11:

Thi nghiém Eratothenes
s M=m-a+B+y

s vithé|ly=a-

trong d6 o va B dwoc do bang radian
(180 d0 = = radian)
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Hoat d0ng 11:
Thi nghiém Eratothenes

. Chung t6i do chiéu dai
cua diy doi (hodc thanh)
va bong cula né
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s theo ty 1é Hoat dong 11:

21 RE [ 2=d /¥ Ty nghi€m Eratothenes
= vi thé

+RE=d/v

= Y chung t61 biét
(radians)

y=a-p

= d 1a khoang cach
gilra cac thanh pho -
st dung ban do




K€t qua clla chiang t6i
vOi phwo'ng phap
Eratosthenes

Ripoll- Barcelona
o = 0.5194 radians
B = 0.5059 radians
Y = 0.0135 radians
d =89.4 km

Re = 6 600 km (Hi€én nay 6 378 km)
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Tﬁng két

. Bay gi0r ching ta d3 hi€u vé cac thién thwc

. D3 thi€t 1ap moi quan hé kich thwdc cho hé thong
Trai dat-Mat tring-Mat trori

.  Ng i ta xac minh rang bang cich quan sat va
phan tich di¥ liéu thu dwgc, ching ta c6 thé tim
hiéu thém nhiéu diéu vé vii tru




Cam on cac ban da
lé"lng nghe!
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