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∗

PV = NRT,

N R = 8,314472(15) /

∗

f(P, V, T ) = 0.

f(P, V, T ) = PV −NRT
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S ≡ (P, V, T )

S S ′ S → S ′

f(P, V, T ) = 0
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∗

∗∗

∗∗

A
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B A

A B
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P V

A

B

P V

WA→B =

∫ V2

V1

P dV,

A B

ΔU = UB − UA,
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2

P V

dU

U

A B A

W =

∮
d̄ W =

∫
(1)

d̄ W +

∫
(2)

d̄ W

=

∫
(1)

P dV +

∫
(2)

P dV

= −
= A

(1)−−→ B
(2)−−→ A.

P V
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ΔU =

∮
d U = UA − UA = 0,

Q = W .

d̄W =

P dV

dU = d̄Q− P dV.

dV = 0

dUV = d̄QV , V = ,

V

ΔU ≡ U − U0 = QV , V =
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2
C ≡ d̄Q

dT
.

CV ≡ d̄QV

dT
=

(
∂U

∂T

)
V

,

∂U/∂T

V

c ≡ C

N .

cV =
1

N
(
∂U

∂T

)
V

.

dP = 0

d(PV ) = P dV + V dP,

P dVP = d(PV )P .
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dUP = d̄QP − d(PV )P , P = ,

d̄QP = dUP + d(PV )P = d(U + PV )P = dHP ,

H ≡ U + PV

WP = P (V − V0).

CP ≡ d̄QP

dT
=

(
∂H

∂T

)
P

,

cP =
1

N
(
∂H

∂T

)
P

.

dT = 0

d̄Q = 0

dUa = − d̄Wa.

34



2

P V
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A

B ACB

ADB

B A

UA = 0 UD = 40

AD AB

P V
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cP = a+ 2bT − cT−2,

a b c T

a b c

T1 T2

T1 T2

a = 25,7× 103

b = 3,13 c = 3,27 × 108 cP
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[x1, x2]

〈f〉 = 1

x2 − x1

∫ x2

x1

f(x)dx.

P V
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