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❇ ❦♦♥st❛♥t❡ ✐♥ t❛❜❡❧❡

❇✳✶ ♦s♥♦✈♥❡ ❦♦♥st❛♥t❡

t❡➸♥✐ ♣♦s♣❡➨❡❦ g = 9, 806 m/s2

❤✐tr♦st s✈❡t❧♦❜❡
c = 2, 9979250 · 108 m/s2 ≃

3 · 108 m/s2

♦s♥♦✈♥✐ ♥❛❜♦❥
eo = 1, 6021917 · 10−19 As

❛t♦♠s❦❛ ❡♥♦t❛ ♠❛s❡
u = 1, 660531 · 10−27 kg =
938 MeV/c2

❆✈♦❣❛❞r♦✈♦ ➨t❡✈✐❧♦
No = 6, 02 · 1026 kmol−1

✐♥✢✉❡♥↔♥❛ ❦♦♥st❛♥t❛
εo = 8, 85 · 10−12 AsV−1m−1

✐♥❞✉❦❝✐❥s❦❛ ❦♦♥st❛♥t❛
µo = 4π · 10−7 VsA−1m−1

❇♦❧t③♠❛♥♦✈❛ ❦♦♥st❛♥t❛
k = 1, 38 · 10−23 J/K

P❧❛♥❝❦♦✈❛ ❦♦♥st❛♥t❛
h = 6, 63 · 10−34 Js =
4, 14 · 10−15 eVs

❙t❡❢❛♥♦✈❛ ❦♦♥st❛♥t❛
σ = 5, 67 · 10−8 Wm−2K−4

❣r❛✈✐t❛❝✐❥s❦❛ ❦♦♥st❛♥t❛
G = κ = 6, 67 · 10−11 Nm2/kg2

s♣❧♦➨♥❛ ♣❧✐♥s❦❛ ❦♦♥st❛♥t❛
R = 8, 314 kJ/(kmolK)

❇✳✷ r❛③♥✐ ❦♦❡✜❝✐❡♥t✐

♣♦tr❡❜♥❡ ✐♥ ♥❡♣♦tr❡❜♥❡ ❦♦♥st❛♥t❡

♣❧❛♥❡t✐ ✐♥ ❙♦♥❝❡
r❛❞✐❥ ❩❡♠❧❥❡ rZ = 6380 km
r❛❞✐❥ ❙♦♥❝❛ rS = 690000 km
♠❛s❛ ❩❡♠❧❥❡ MZ = 6 · 1024 kg
♠❛s❛ ❙♦♥❝❛ MS = 2 · 1030 kg
r❛③❞❛❧❥❛ ❩❡♠❧❥❛✲❙♦♥❝❡ r = 1a.e. = 150 · 106 km

❦♦❡✜❝✐❡♥t✐ t❡♠♣❡r❛t✉r♥❡❣❛ r❛③t❡③❛♥❥❛
➸❡❧❡③♦ 1, 2 · 10−5 K−1

❦♦✈❛♥❡❝ 2, 2 · 10−5 K−1

❛❧✉♠✐♥✐❥ 2, 3 · 10−5 K−1

♣❧❛st✐❦❛✱ ❈❉ 7 · 10−5 K−1

st❡❦❧♦ ✭♥❛✈❛❞♥♦✮ 8, 5 · 10−6 K−1

st❡❦❧♦ ✭P②r❡①✮ 3, 3 · 10−6 K−1

✈♦❞❛ 4 · 10−4 K−1

s♣❡❝✐✜↔♥❡ t♦♣❧♦t❡
✈♦❞❡ cp = 4, 2 kJ

kgK

❧❡❞ cp = 2, 2 kJ
kgK

♣❛r❛ cp = 8R
2M

❛❧✉♠✐♥✐❥ cp = 880 J
kgK

♣❧❛st✐❦❛ cp = 1, 13 kJ
kgK

s✈✐♥❡❝ cp = 130 J
kgK

➸❡❧❡③♦ cp = 457 J
kgK

s♣❡❝✐✜↔♥❛ t❛❧✐❧♥❛ t♦♣❧♦t❛ ✈♦❞❡ qt = 334 kJ/kg
s♣❡❝✐✜↔♥❛ ✐③♣❛r✐❧♥❛ t♦♣❧♦t❛ ✈♦❞❡
qi = 2, 26 MJ/kg

❣♦st♦t❡
✈♦❞❛ ̺H2O = 1 kg

dm3

③r❛❦ ✭✦✮ ̺zrak = 1, 2 kg
m3

❛❧❦♦ ̺alko = 900 kg
m3

♣❧✉t❛ ̺pluta = 0, 4 kg
dm3

➸✐✈♦ sr❡❜r♦ ̺Hg = 13, 6 kg
dm3

s✈✐♥❡❝ ̺Pb = 10, 8 kg
dm3

➸❡❧❡③♦ ̺Fe = 7, 8 kg
dm3

❇✳✸ ❣♦st♦t❛ ✈♦❞❡ ✐♥ ❦♦❡✜❝✐❡♥t t❡♠♣❡r❛t✉r♥❡❣❛ r❛③t❡③❦❛ ✈♦❞❡

❇✳✹ ♣r❡❞❧♦❣❡ ③❛ r✐s❛♥❥❡ ❣r❛❢♦✈

❖❜❛ ❦♦♦r❞✐♥❛t♥❛ s✐st❡♠❛ st❛ ♥❛r✐s❛♥❛ ✈ ③❧❛t❡♠ r❛③♠❡r❥✉✿

1 +
√

5

2

❦✐ ❥❡ r❡➨✐t❡✈ ❡♥❛↔❜❡✿ x2 − x − 1 = 0
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❇✳✹✳✶ ❦♦♦r❞✐♥❛t♥✐ s✐st❡♠

✻

✲

❇✳✹✳✷ ❦♦♦r❞✐♥❛t♥✐ s✐st❡♠ ♥❛ ♠✐❧✐♠❡trs❦✐ ♠r❡➸✐

✻

✲
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❇✳✹✳✸ ♠✐❧✐♠❡trs❦❛ ♠r❡➸❛
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