OTBETbHI K KOHTPOJIbBHBIM KAPTOYKAM

[TepBas uudpa cOOTBETCTBYET HOMEPY KAPTOUKH, BTOpas — HOMEpPY BOMIpoca

KapTOUYKH, TPEThS U T.J. — HOMEPY IIPABUJIBHOI'O OTBETA.

B-1 2 1.11-1. 3,4 2.4-2. 2,3,5
1.1-1. 2 1.11-2. 1,2 2.4-3. 3
1.1-2. 1 1.11-3. 3,4 2.5-1. 2
1.2-1. 3 1.12-1. 2 2.5-2. 1
1.2-2. 2 1.12-2. 3 2.6-1. 3,4,5
1.3-1. 2 1.13-1. 2 2.6-2. 3,4,5
1.3-2. 1 1.13-2. 2 2.6-3. 1
1.3-3. 3 1.13-3. 3 3.1-1. 2
1.3-4. 2 1.14-1. 3,2 3.1-2. 5
1.4-1. 1 1.14-2. 1 3.1-3. 2
1.4-2. 1 1.14-3. 1 3.2-1. 3,4
1.5-1. 1 1.15-1. 3 3.2-2. 3
1.5-2. 1 1.15-2. 1,2,3,4 3.2-3. 1
1.5-3. 2 2.1-1. 4 3.3-1. 2
1.6-1. 3 2.1-2. 2 3.3-2. 3
1.6-2. 3 2.1-3. 1 3.3-3. 5
1.6-3. 2 2.1-4. 1 3.3-4. 3
1.6-4. 3 2.1-5. 3 3.3-5. 2
1.7-1. 3 2.2-1. 4 3.4-1. 3
1.7-2. 3 2.2-2. 3 3.4-2. 2
1.8-1. 1 2.2-3. 2 3.4-3. 4
1.9-1. 1 2.3-1. 3 3.4-4. 2,4
1.10-1. 2 2.3-2. 2 3.4-5. 3
1.10-2. 1 2.3-3. 2 3.5-1. 2
1.10-3. 3 2.4-1. 1,4 3.5-2. 3



3.5-3.
3.5-4.
3.5-5.
3.6-1.
3.6-2.
3.6-3.
3.6-4.
3.6-5.
3.6-6.
3.6-7.
3.6-8.
3.6-9.
3.7-1.
3.7-2.
3.7-3.
3.7-4.
3.7-5.
3.8-1.
3.8-2.
3.8-3.
3.8-4.
3.8-5.
4.1-1.
4.1-2.
4.2-1.
4.2-2.
4.3-1.
4.3-2.
4.3-3.
4.4-1.
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4.4-2.
4.5-1.
4.5-2.
4.5-3.
4.6-1.
4.6-2.
5.1-1.
5.1-2.
5.2-1.
5.2-2.
5.3-1.
5.3-2.
5.3-3.
5.4-1.
5.4-2.
5.4-3.
6.1-1.
6.1-2.
6.1-3.
6.1-4.
6.2-1.
6.2-2.
6.2-3.
6.2-4.
6.3-1.
6.3-2.
6.3-3.
6.4-1.
6.5-2.
6.5-1.

1,2

1,3
1,2

N W

N W

AN =N

6.5-2.
6.5-3.
7.1-1.
7.1-2.
7.1-3.
7.2-1.
7.2-2.
7.2-3.
7.3-1.
7.3-2.
8.1-1.
8.1-2.
8.1-3.
8.2-1.
8.2-2.
8.3-1.
8.3-2.
8.3-3.
9.1-1.
9.1-2.
9.1-3.
9.1-4.
9.2-1.
9.2-2.
9.3-1.
9.3-2.
9.3-3.
10.1-1.
10.1-2.
10.2-1.



10.2-2.
10.2-3.
10.2-4.
10.3-1.
10.3-2.
10.3-3.
10.3-4.
10.4-1.
10.4-2.
10.4-3.
10.4-4.
10.5-1.
10.5-2.
10.6-1.
10.6-2.
10.6-3.
10.6-4.
10.7-1.
10.7-2.
10.7-3-a.
10.7-3-6.
10.8-1.
10.8-2.
10.8-3.
10.8-4.
10.9-1.
10.9-2.
10.9-3.
10.9-4.
10.10-1.

—_ W N

[\ \)

2,3

10.10-2.
10.11-1.
10.11-2.
10.11-3.
10.11-4.
10.11-5.
10.11-6-a.
10.11-6-6.
10.11-6-B.
11.1-1.
11.1-2.
11.1-3.
11.1- 4.
11.2-1.
11.2-2.
11.2-3.
11.2-4.
12.1-1.
12.1-2.
12.1-3.
12.2-1.
12.2-2.
12.2-3.
12.2-4.
12.3-1.
10.3-2.
12.4-1.
12.4-2.
12.4-3.
12.5-1.

\S]

,4,7,8,9,10

~

-
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12.5-2.
12.5-3.
12.5-4.
12.6-1.
12.6-2.
12.6-3.
12.6-4.
12.7-1.

12.7-2-a.
12.7-2-0.

12.7-3.
12.7-4.

12.7-5-a.
12.7-5-6.
12.7-5-B.
12.7-5-1.
13.1-1-a.
13.1-1-6.
13.1-1-B.

13.11-r.

13.1-1-n.

13.1-2.
13.2-1.
13.2-2.
13.2-3.
13.2-4.
13.2-5.
13.2-6.
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OTBETHBI K KOHTPOJIBHBIM BOITPOCAM

Paznen I

1 1,5

2. 2

3. 3

4. 2

3. 1,3

6. 1

7. 3

8 2

9-a. |

9-6. 2

9-B 4

10. 3

11. 1

12 4

13. 2

14. 1

15. 2

16. 1

17. 1,3

18-a. 1

18.0. 2,3,5

19. 3,4

20. 4

21. M, < p R >R,
22-1. V#I = V#H COIJIACHO CJIEJCTBUIO U3 3aKOHA ABOTaApPO
22-2. W3 ypaBHeHus cocrosiHuss pv=RT cuenyer, uto v~R, HO R <R,

T.K. 4, > M, CII€AOBATEIIbHO, U, <V,



23-1. R =R, TK. u =u,

23-2. N3 ypaBHeHus cocrosHua pV =mRT, ciaegyer 4to p~R, MO3TOMY
P < Py

24-a. 3

24-0. 1

25. 2

26. 2

217. 5

28. 1

29. 3

30. 2

31. 4

32. 4

33. u3zoxopa-4, aquabara-2, nzodapa-1

34. 1

35. 2

36. 1

37. 1

38. 1

39. 4

40. 4

Paznen 11

1. 1
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Paznen 111
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Paznen IV

)(U—b)zRT

(p+

NN\ O~ o

10.



dT :Ts(un —um)

14. 1

15. 2,8,9

16. 2

17. 3

18-a. 3

18-6. 2

18-B. |

19. 3,4

Paznen V

1 3

2. 1

3. 2

4. 2

5. 2

6. 1

7-a 2

7-6 1

8-a |

8-0 1

9. B o00oux comimax peXuM HCTEUCHHS HAJKPUTHUYECKUM, TMOITOMY
W ~ ﬁ; m~ \/% , OTKyna W<W,; my<mj

10. mi=ms<m,

11. W\=W,<W,

12. 2

13. mi<mz<my

14. W1<W2<W3; m<m>m,



OTBETHDI K 3ATAYAM

Paznen 1
L m,,=70-65=5kr p="RT_2287288 43 c6.10° I
4 40-10
4 -3
) m1=p1V=(9+1) 9.81-10° 100107 _ 0 -
RT 259,8-293
R
R, =—* :@259,8 T/ (xr - K);
PoH,, 32
4 -3
2:p2V:(104+1) 9,81-10*-100-10 1156 xr:
RT, 259,8-343
m =11,56 1288 10,27 xr
3. m=7 xr,V =37,56 M’
4. R=296,9 Jix/xr K; v=0,171 m’/xr
5. V=15 M>/KMOJTH
6. P =Ps — Pp =750-240=510 mm. pT. cT.;
R
R, =—* 8145 Tox/(xr - K);
oMy, 2
ﬂ.g,gl.lo‘*
_ P _7356 =0.055 xr/m’
RT  4157-298
7. m=52,3 xr
8. uo=Yur =44-0128+32-0,072 +28-0,80 =30,35;
R _8314_ T (- K ) ,_RT 2741078 7345,6 _2.95
"o, p 750-9,8-10
1 .
p=—=0,338 kr/m
1y
8314
9. M, =X pur, =0,21-32+0,79-28=28,9; R, ==—— =287 Jlx/(xr-K);

ﬂ cm

3
M /KT



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

5
M= Y 0138 ko p, =P = 10 538 o,
" 289 R.T. 287-323
,u
po=Ma s 0740 v g = 0,212 0,232:
J p cm 5’38 ? cm 28’
gy, =0,768 m, =m, -g, =093 kr; m, =3,07 xr

2,54 xJlx/(xr - K)

¢, =c | =087 +0,000481

P

400 +1000

28.5+0.0034(100+1000) (4305 _100)3330 s

—m- —t)=3.
Q=m-c, (t,~t,) 22

2580 x/Ix
p, =138 6ap; Q=-1268 x/Ix

NW

c
¢, =1,42 KI[;K/(Kr . K);k =L=12
c

v

N3 dopmynsl pabotel L =mRT ln%

ypaBHeHUIo coctosiuus p,V, =mRT, nasnenue onpexaensem p, =2,11-10°

ITa; mpu T =const, Q=L =11760 JIx
17,=304,8 K, [=192433 J»/kr

[ =-303,4 x]JIx/kr; % ~7

2

Q=mc,AT; L= pAV =mRAT,0TKyna

1

0

HaxogmmM —, a 3aTcM V., mo

=1,206 xJx/(xr - K)

2 21,99, Q=978 xJlx; L=168 xllx; AU =810 xJlx;

2

1

L =11,99 x/Ix

2



Paznen 11

1 _ L300 45
T TR0

q>=q,-1=800-360=440 xJ{x/kr

2. n, = M; B U30TepMuUecKoM mnporecce gr=[; 0,6:50=50-g,;

q,
leye=q>=20 xJ>x/KT

3. p o=1—Lo 20 55, — 979 55.80=80-gn:
; T 1000 g,

q>=36 xJIx/xr.

Paznen 111
T
y drameToTy): T, = €Ty 200+ 0,71(27 +273) _ 5817 K
c, 0,71
P =P -E:I,OS- o817 =2,03 ara;
T, 300

K-1 1,4-1

K 4
T =T, L&l =581,7 1,05 =482 K;
P 2,03

3

2 ’

q,,=c,(T,—T,)=0,71-1,4(300 — 482)=—181 ®Jlx/xr;

[ 19
Il =q,,—q,,=200-181=19 x/x/kr; 1, =—=—-=0,095
! g, 200

k-1 1,4-1

o I RT :
2. TC:Tu(Pc] :273(§j” 8554 K; v =0s 287 27j=0,8 M /kr;
P 1 P 981.10

a

T Puv, _ 3,5-9,81-10*-0,8

b R 287

k=1 1,4-1

r e
T =T, L7 _os3 22" 22089 K;
P, 3

9

=953 K;




k-1 1,4-1

P+ 1)+
T,=T,|*> :2089(—j =666,7 K;
P 55

z

o=y (T:-T)=0,71-1,4(2089-855,4)=1226,2 kJIx/KT;
Gra=cy(T-T»)=0,71-1,4(273-666,7)=-391,3 Jx/xr;

qp-a=c(T,-T;)=0,71(273-953)=-482,8 kJ>x/kT;

p o=, 122623913 )
ad g 1226,2

p e s _ 1226,2 — 482,8 06

o 1226,2

b

n~=0,54; m, = 0,31.

. .10* - P
p P LOBLI0NL sy 0B 0
R 287 P 5
n-1 1,5-1

R:Q-£:5-M:29,4 ara; T, =T, % :2000(0’2) =894.4 K;

T, 340 v, 1
R:R-£:1-894’4=2,63 ara ;

T, 340

q., =RT, 1n§ =287 3401n% =—-157596 Jlx/kr=-157,6 xJx/kr;

2

qr3=c,(T5-T,)=0,71(2000-340)=1178,6 xJx/kT;

n—«kK

(T, -T,)=0,71 Lo 14 (894,4 —2000)=—157 xJlx/KT;

=C
s =60 T 1,5-1

Gar=co(T1-T4)=0,71(340-894,4)=-393.6 kJLK/KT;

I 470,4 Jkr; 1, = L, _ 4704 =04

y q2_3 Q1_2 Q3_4 Q4_1 - > KI[)K KT, 771 q273 1 178,6 s Ty

As, , =c, n=k ln5 =0,71 L>-14 In 894.4 =-0,114 KI[)K/(KF : K);
n—-1 T LL5-1 2000

3

Aus_4=c,(T4-T5)=0,71(894,4-2000)=-785 xJx/kT;



Az 4=c,(T4-T5)=0,71-1,4(894,4-2000)=-1099 & [Ix/Kr
01=0,084 M’/kr; ,=0,028 M /kr; =447 K; Py=46-10° Ta; T5=667.6 K;
04=0,062 M’/kr; P4=31-10° Ia; n=3.8; [,=78,5 xJlx/xr; #,=0,253

Pt T1T

T=const

2 n=3.8
1. N
v S
T )
3
2
1 6

>
Li]

uszom

= PV, ln% =5.9,81-10" -1001n§= 78,94 KJIx/u;

1

N, = Lion. =21,92 xBr;
3600

1,4

P\ L4
L,=——PV, (_j R -5-9,81-104-10{@1“_1]:99’91-103 KkJLx/9;
1

k-1 1,4-1



3
L 999110°_ oo
73600 3600

= 14
L,=-—"-BV, LR R . 81-10°-10 (5}1’4_1_1 =9312-10° kJx/u;
n—1 P 1,25-1 1
L, 93]12-10°

= =2 =25,86 kBT;
" 3600 3600

P
Opn = mRTlnF1 =567-287- 3001n% =-78,84-10° xJx/4;

2
PV, 5-981-10*-100
RT, 287-300

3

=567 kr/4; O, =0;

NZK (1, -T)=567-0,7122 14

n—1 25 —

413,9-300)=-27,5-10° ®JIx/4;

Qn()fl = mcl)

n-1 1,25-1

T, T(I;ZJ" _300[5j 4139 K

9. P /12
X em P

13
. =3 —P61/7 -1|= L3 12s. 81-10"-100 5% =1 [=71,4-10° xIx/;
Fem n—1 1,3—1
N :M=1983 kBr; 7. =
3% om 3600 2% cem
n =1 13 % ;
L, :2'—1PKWVM " =1|=2- -10 =7897-10" xIx/y;
cm n— 33—
5
_ IO 5103 ¢Br; 7, =L 12205
2%em 3600 Pﬁaq 1
1,3 =
wonon = 7 —-125-9,81- -100[1251’3‘1—lj:108,18-105 kJDx/4;
M::’)OOS kBT

oonocm = 3600
10.  Noonoen=22,68 kBT



k=1 1,4-1

Tk a4 P
1. P=p 2 :1-(ﬂj” 492 ama; r=2=202 400 gy [P
. 300 P 1 P

492 =mn 400 ;m= In 400 =3,76; uncio cryneHen m=4.
1 In4,92
4
2. m PV _09:981:10°:250 o
RT 287-298
Q. =m,c, ”—_’; (7, -T)=257-0,7122 5% (428 2 _298)=—23,75.10° e/

b

n-1 1,2-1

P\ 2
T,=T, (FZ] = 298[%) =428,2 K; Qu0s=0sos0 (0€3 yueTa moTeps);

1 3

3
Q@oOZmBO()'CGOO'ATeod; m,, = ngo = 23,7510 =378,8 Kr/4.
c AT 418-15

13. N=462,6 xBt

Paznen IV

1. =01 w/kr; t =213°C; h=2796 xJx/kr; s = 6,33 &x/(krK)
2. 0=031n/kr; £ =152°C; h=2325 xJx/kr; s = 5,83 kJx/(krK)
3. 0=0,058 m/kr; h=3198 kIx/kr; s = 6,65 kIx/(kr-K)

4, x=0,88; ., =0,19 M/KT; m = Ve :£:52,7 KT
’ v 019

X

5. AH=m(h, - h)=4(3210-2260)=3800k/Ix;
O=AU=AH —V(p, — p,)=3800—4,03(10-10° =5-10°)-10" =3200 kJIx;
L=0
6. Ah=h, —h =2300-3075=-775xIx/Kr;
Au=Ah— p(v, —v,)=-775-0,5-10°(2,7 - 6,3)-10° =595 KJIx/KT;
[ =q—Au=-180 xJix/xr wmm [ = p(v, —v,)=—180 kJlx/Kr
7. Ah=2860—2260 = 600 kJIx/KT;
Au=Ar—(p,v, — pv,)=600—(0,14-10°-14,6 —8-10° -0,18)- 10" = 540k JIxc/xr;



q=T(s, -5 )=(170+273)8,62 —5,67)=1310 xx/xr;
[=q—Au="770 x]Jx/xr
8. [ =—Au=—M+(p,v, — pv,)=—=2125-3040)+(0,06-10° -19-14-10°-0,183)-10" =
=773 kJIx/Kr
9. 1n,=0,206; [ =138 xJ[x/kr
Ch—h,  3247-2472

10. 7 = = =0,267; g, =c,-t,; x,=0,928
h —q, 3247-4,19-82
Pa3znen V
2K P, )
1. W = RT|1—-| — =314 wm/c;
k—1 )2

2 o+l
m = f 2K Py (pzjx—(&JK = 2,8 kr/c
k —1 RT, P, P,
2. W,=550 m/c; W>=1200 m/c; d,,,=10 mm; d,=21 Mm
3. W=313 m/c; m=5,55 kr/c
4. m=1,68-107 xr/c;
a) HE U3BMEHUTCH,
0) YMEHBIITUTCS, TaK KaK PEKUM UCTEUEHUSI CTAHOBUTCS TOJAKPUTHUECKUM
5. a) nokputudeckas, W=1003 m/c;
0) Hagkputnyeckuii, W=1393 m/c;
B) HaAKpUTHUeCKui, W=287 m/c
6. W=302 m/c; m=4,85 kr/c; W He u3MEHUTCs; m BO3pacTaeT B 4 paza

7. m=0,905 xr/c; d,=527-10% m
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