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P «N)

(36)

(37)

(38)

(39)

(40)

(41)



: Qcp.max — Qcp
$ N)>10
Pp= 3xKp *cp.max
12)2 6

Sp=+ Pg + QP

7o)
e
: )
67 7 /113, .64/ [7]
2 ( ) :
1)- 6
Scp= K%x s
Scp - 0)
2# 2
S 6 )
2)- _
Scp.ab: | S .i*Ni
1
S i 6 )
Ni 0
3)-
H = Smax - Snin X100
Smax - 6
Smin - 6
4)- )
2 H<=15%
Scp = 3Xgp.max
2 H>15%
& :
Scp:\/éx\/%p.ab2 +Scp bc2 +Scpab ﬁp.bc
Scp :\/éx\/s:p.bc2 +Scp ca2 +Scp.bc )Qp.ca
Scp:\/éx\/%p.ca2 +Scp ab2 +Scp.ca ﬁp.bc
5)-
S,= K x2# 8
6)- 6
Sck = \/( Scp.i)2 + (Sck.i2 - Scp.i2)
1 1
n - )
> H<15%
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(42)

(43)

(44)

(45)

(46)

(47)

(48)
(49)

(50)

(51)

(52)



2 H>15%
& :
Sp.) =\/§>\/ %k.abz +Sckbc2 Qe e
Sp.) :\/_3)&/ %k.bc2 -'-Sck.ca2 +Sck.bc ﬁk ca
Sp.) =\/_3>&/ %k.ca2 +Sckab2 +ak.ca @k ab
)
) 6 6 ;
1).,7 6
( ) 6 7
P =axF
E- JH
F- 6 7, M2
2) ,7 6
6
P=P= %
Q =Q =P xgf
) 6
1)2 7 6
) /2
2),7 6 .
P =NxP
N -
P 6
3) 7
P = X*
Q =P Xg¢f
- 6
0 - )
0 - ) 6
7 7 ) 7
4
7 7 )
7
;) )
16, . 41/.
2.2.1.
T X
( ) )
16, . 41/.

S . = SXS .max

p
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(54)
(55)

(56)

/8, . 260-268].

0"2

(57)

(58)
(59)

(60)

(61)
(62)
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o
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N
Y

cosatg@

w -

17

28

17

34

w

42

45

30

24

15

40

*2! 32

120

48

*2!
- 26

34

44

0,17

0,65/1,17

15

18

0,8

0,8/0,75

|| H | FH| G

32

35

0,8

0,98/0,20

o1l-

20

36

ool

54

67
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0,5

0,75/0,88

110

100

90

110

BAIWIWWOININININIWINIWINIWWINIERINIWININOIOIO(ERIN|O | O

& 7 N1

/ 6 :
P = P %X =22731%.17 =464,2 #

cp

Q,, = P, Xtgf 464,27 1,17=543,2 #

5 )
2 P 2 2731
n = = =46;
e 120
/ ) 7
P
A :464,2720,17;
| P 2731
0) Kp=0,75

P,=K xR 0,75 x464,27=348,z #
Q, =K xQ, 0,75 %43,20=407,2 #
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2 - ) 7 ( 6336-90) 0"2
6
X 52 6
2
2 M 0
50 o - | P # Q B Q,
’ - 52 6 , H# 0 cosatg@
n 52 | 6
1 2 3 4 5 6 7 8 9/ 10 | 11 12
# - 13 17 221 37,57 43,96
: - 6 28 168 28,56 33,42
: - 6 17 102 17,34 20,29
: - 2 34 68 11,56 13,53
: - 13 42 546 92,82 108,6
" - 8 45 360 61,2 71,6
" - 5 30 150 25,5 29,83
- 8 24 192 32,64 38,19
+ 2 15 30 1710,65/1,17 51 5,97
2 40 80 13,6 15,91
" *21 3 32 96 16,32 19,09
: - 2 120 240 40,8 47,74
*21 4 48 192 32,64 38,19
- 2 26 52 8,84 10,34
- 3 34 102 17,34 20,29
# - 3 44 132 22,44 26,25
O#) 82 15-120 2731 0,17| 1,17 464,27 543,20 0485 |348,2 | 407,2
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2 2
1 2 3 4 5 |6 7 8 ol 10 | 11 12
# 2 15 30 24 18
# 3 18 54 0,8 |0,8/0,75 43,2 32,4
# 2 32 64 51,2 38,4
0#) 7 15-32 148 0,8]| 0,75 118,4 | 88,8 7 001 1077 80,
, 3 35 105 84 17,05
5 2 20 40 32 6,50
5 2 36 72 0,8 |0,98/0,203 | 57,6 11,69
5 2 54 108 86,4 17,54
" 2 67 134 107,2 | 21,76
O#) 1 20-67 459 0,8| 0,203 3672 | 7454 | |dQ@ |3305 | 67,1
/ 6 125 750 375 330,75
" 3 110 330 165 145,53
/ 3 100 300 0,5 |0,75/0,882 | 150 132,3
/ 3 90 270 135 119,07
/ 4 110 440 220 194,04
0#) 1 90-125 | 2090 0,5| 0,882 1045 921,69| |0186 |888,3 | 783,4
>:  (O# 1674,7| 1338,7

128



7 ) 7

2 6

5 X
1), N=2,P =20# ,0 =0.50, cosa=0.1,2# = 1.

5 X
1)/ N=2,S =75# ,0 =0.25, cosa=0.50,2# = 0.40.
2)/ N=2,S =100# ,0 =0.40, co§=0.40,2# = 0.40.
3)/ N=3,S =500# ,0 =0.35, co§2=0.40,2# = 0.015.

2.2.2.

1)- 2# 100%

& ) 7

P 1C=2-20=40#

& ) 7

P =S - (F2#) -cos@

P 2C=500- ¢0.015) -0.4=24.4%

P  3C=75- (0.4) -0.5=23.71#

P 4C=100- £0.4) -0.4=25.29%

P C =2-20+3:24.49+42-23.71+2:25.29=2115

2)

2

B Pbo=1-20=20#

C Pc0=1-20-20%

2

AB Pab=1-24.5+1-23.7+1-25.3=73tb

BC Pbc=1-24.5+1.23.7=48.2

CAPca=1-24.5+1-25.3=49.8

3)2

Pa= 24,49¢1,17 + 24,49+-0,17 + 23,7+1 + 25,291+ 25,29.-0,17

=73.52#

Pb= 20 + 24,49¢-0,17 + 24,491,17 + 23,710 + 28,4125,29+-0,17

=63,91#

Pc= 20 + 24,49+-0,17 + 24,49+-0,17 + 23,710 + 26217

=7,37T#

Qa= 24,49+0,86 + 24,491,44 + 23,710,58 + 25,880, 25,29+1,44

=128.29#

Qb=20 + 24,49+1,44 + 24,49¢0,86 + 23,71+1,16 + 2&,B8 + 25,29¢1,44

=154,03#

Qc=20 + 24,49¢1,44 + 24,49¢1,44 + 23,71+1,16 + 24,24

=154,48#

Pcpa= 0,351 24,49 « 1,17 + 0,35¢1¢24,49+-0,17,25{0 23,711 + 0,4¢1e 25,29¢1,17 +

0,401225,29+-0,17=24.6¢

Pcpb= 0,5¢1+20 + 0,35¢124,49¢-0,17 + 0,35¢1241408 + 0,251 23,710 + 0,251+23,711 +

0,401 25,29--0,17=22,7&

Pcpc=0,51.20 + 0,35°124,49--0,17 + 0,35¢124,49+4B, 0,25+ 23,710 + 0,4¢125,29e-

0,17=5.36#

Qcpa=0,35124,49¢0,86 + 0,35¢1+24,49-1,44 + 02317 1-0,58 + 0,41 25,290,86 +

0,401225,29°1,44=46.4%

Qcpb= 00,5120 + 0,35°1+24,49¢1,44 + 0,35¢124,4860 + 0,251
0,25¢1223,71°0,58 + 0,4¢125,291,44=54¢6

Qcpc= 0,5°1:20 + 0,35°124,49°1,44 + 0,35°124,48%1 + 0,251
0,401+25,29+1,44=56.2¢
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23,71-1,16 +

23,71-1,16 +



4),7 6

ScpA = 52,55#
ScpB =59,16# ) B
ScpC = 56,3%

5) - 0 ,cos@

0 .b=22,78/((73,51+48,21)/2+20)=0.28
N)=2¢(20+73,51+48,21+49,79)/3+(25,29)=6
6) -

H=(P .max-P .min)/ P  .min-100
H=(25.3-20)/20+100=26%

7)0) Kp 7 )
217, .6l

Kp=0,95

2 >15% 6

Pp=3Kp-Pcp.b=65,#

Qp=3Kp-*Pcp.b=52#

Sp =83,3#

7

2 6 :

1" =100 # ,2#=0.05,0 =1.
2)" =150 # ,2#=0.02,0 =1.
3)" =75 # ,2#=0.05,0 =1.
4" =40 # ,2#=0.03,0 =1.

N

e
nunn

Z2Z2Z2Z
o1

2.2.3.
1) : 6

P.AB =140; P.BC =180; P.CA =180

2)- 6
Sp =K *2# *S
Scpl=1+0.02.100=3¢
Scp2=1+0.05-100=53¢
Scp3=1¢0.05100=3,7%
Scp4=10.03+100=1,2

3)- 6
S .AB=2¢3+1¢5+2¢1.2+23.75=20,%

S .BC=2¢3+15+3¢3.75=22,2%

S .CA=13+25+121.2+3+3.75=25,48 ( )

4)-

H=(630-615)/615°100=2,4% <15%

5)- 6 7 )

Scp=3¢25.45=76,3%

6),7 6
Ssk.1=1F0.02150=21,21#
Ssk.2=1rF0.05+100=22,36#
Ssk.3=1F0.0575=16,77#
Ssk.4=1F0.03+40=6,92#

7)- 6

SskaF(25.45 +(21.75" -3%)+2+(22.5°-5°)+(7%-1.2%)+3(16.87 -3.75°))=54,3
8)- < 15%:
Sp=3+54.3=162,9#
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6 )
2
26 7 3837 M2,
P =10,29-3837=39,5 :
Q =P tg@=39,5-0,33=13,0#
6 )
& 6 7
&3 6 700# (
P 6
10.8/:
P = 0 .02 ,
— 6
0 -) ;
02 —-) , 6
0 =0,95;0, =1,1 &3 ./
&
6
6
, — 6 ;
h —
h =H-h. —
h — 7
h=h—h — ;
|__
| — 7
7 .0
) #
2 , 6
-1, 7 7
7 /2- 5/- 3. &
.18, . 260, 10.4/
7 h/8, . 260/
h=, —h-h,
h=10-1-1=8 .
L=Gh=1-8=8 .
# L=8
1.

) .

6
/18, . 271/
6
6
G-L/h,
10 ,
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/8, . 260-263/).

/8,

. 271,

(63)

(64)



72000
e e e e ®
ik
8000
e e e e @ 3
[ ]
e e e @
g g .
® e °® ®
N N
8000 8000
o E 2 §
[ ] [ ] [ ) [ ]
A 51500 iAd
-2 6 7
-6
N=7-4+3-2+4.2+3-4=54.
! 6
=N- ,
=54.0,7=37,8# .
2 (12) (2 7

P =37,8:0,95-1,1=395 ;
Q =P tg@=39,5-0,33=13,0#
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133

1.-
< 7 "2 -1
=851 # ;
Q =722
S, =P’ +Q’ =/85F +722 =1117#
2 < S, =1117# "2 -1
- 6 1000 #
# - )
S 1117
K,=—">= = 056.
2xS 2000
( - ( 7 7 -
S, 1117
" =_P =" = 112
S 1000
2 6 - 7 702
1.
1.
: 2 < 0- 6 (
/ / ) ) - - .
Q, |s,
# #
1 2 -1 47 9 1,2,34 851 722 1117 2 1000 0,56 1,12
2 2 -2 47 9 7,8,12 1832 1380 2293 1600 0,7 114
3 2 -3 47 9 5,6,9,14,15 1414 1255 1890 1600 0,59 1,18
4 2-4 1479 10,11,22,21,13,18 934 883 1286 2 1000 0,64 1,8
5 2 -5 47 9 17 1381 1020 1717 2 1600 0,54 1,08
6 2 -6 47 9 16,20 2192 1709 2778 2 2500 0,56 1,11
7 2 -7 47 9 19,23,26 2344 984 25483 2 1600 0,79 1,58
8 2 -8 47 9 24,25 1347 392 1585 2 1000 0,77 1,64
2.# 6 77 "2
< 7 - =851
. Q =722
. f 6 67
- "2 -1:
Q = (tg/ - tg/ )=851085- 033)=442
Q, 722
tg) =—2=——=085- coy ;
J P 851
tg/ =0,33 — : coy , 0,95.
# 6 00! -0,38=, 6 150



, Q' =3°150=450

mn 6 -
"2 -1 : Q=Q, - Q' =722- 450=272
2 6 67 7
DP = »Q" =0,002>450=09 # ,
- 6 7 LH#
, DP < <7 6
2 < 6 <
S, =P’ +Q’ =+/85T + 722 =893+#
# "2 -1 - 6 630 #
S 893 893
K,=——+"—= =071 K, =—t=—""=14
2XS 2X630 630
< 7 ) . 2.
2.
, 2 < . Jo- 6 . (
/ ) ) ) Q! Sv - - * -
# #
102 -1 [47 9 1234 851 | 272 893 2 | 630 071 1,4 272
22 -2 1479 7,812 1832 630| 1937 2 | 1600 0,6 1,2 630
3["2-3 [47 9 56,914,115 1414 455| 1485 2| 1600 0,46 0,92 455
412 -4 1479 10,11,22,21,13,1834 [283 |976 | 2 | 1000 | 0,49 | 0,98 283
525 |47 9 17 1381 420 | 1443 2 | 1000| 0,72] 1,44 420
6"2-6 [47 9 16,20 2192 749 | 2316 2 | 1600| 0,72 1,44 749
702 -7 147 9 19,23,26 2344] 824| 2481 2| 25000 05 1,0 824
8["2-8 [47 9 24,25 1478] 392 | 1529 2 | 1600| 0,48 0,96 -
6 ) 7 7
) - 7
7 , 6 1000
#, 7 22
1000 # :
7 , 7
7 ) .
# 1.
5 ) 6 #.
# 2.
5 ) 10 # .
# 3.
5 ) 20 # .
# 4.
5 ) 6 10 #
# 5.
5 ) 6 20 #
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< 6,20 #
< 7 7 ‘2 7 ! <
6 7 6 7 !
2 6 7 7
6,20 # ( <
(S):
2
D =D +D. > |
S I
Il % U,%
= +L
o 100 > 100 >
< 7 04# "2-1 Sp =893# . <
7 04# - 630 # .1/28p=446,5#
2 6 : 630 #
2
D =245+63 4465 =56 # ;
630
DQ, = 197°630 N 6,5>63O:53’4
100 100
# 7 -7 630# ( )
D, =2°D =2:56=112 # ;
DQ,, =2:DQ =2:534=1068
# 7 6 7
20 # 6,10 # .
2 /-, 7
. 3.
3
# . : o * : . 2 2
6 . - .S, # .6 . .6 .
2D -, # 2DQ-,
1,2,3 "2 -1 27630 893 11,2 106,8
( - "2 -2 271600 1937 19,3 240
6, 20/0,4 #) "2 -3 271600 1485 14 240
"2 -4 271000 976 10,4 142
"2 -5 271000 1443 17 142
"2 -6 271600 2316 25 240
"2 -7 27 2500 2481 20,4 325
"2 -8 271600 1529 14 240
- < 6,20 # ( ).
3 9 1(3-1, 1,U =6 #).
3 3-1 "2 -3 -1 < 3-1 -)
< - 2.3

=1414+14=1428 # ;
Q' =Q, +DQ, =455+240=695




Q- < 7 "2 -3,

2 6 67
.23
Q = (to/ - tg/ )=85(085- 033)=442
. _Q, _695
tg/ =—+=——=049, t/ =0,33 -
Y Tp Tla2s v
) 6 coy 0,95.
& "2-3, 6
.6 |1, 5
1000# Q =230
/ <

S,=(P',)" +(Q,)’ =+1428 +695 =1588+#

<

S 1588
=—2*% = =145
J3U 36
3 92@-2 1,U=6 #).
3 3-2 F-1 22 . < 3-2 <
6 6# ( 7 ! -y

= '+ =1428+1465=2893# :
Q"p = Q'p +Qp =695+1352=2047

’Qp- < 7 -1, 7 6 #
7 9 14 15
! 6 67 71 -
Q = " (tg/ - tg/ )=2894071- 093)=1100
Q", _2047 _ _
tj =P = =071- . . .coy =0,82,tg/ =0,33 —
4 P* 2893 v v
coy 0,95.
# 6 500 0! -62,
. 6 6 67 :
Q' =2" 500=1000
6 7 1

Q=Q' ;- Q' =2047- 1000=1047

S, :J(P'p)z +Q,” =/2893 +1047 =3077#

<

S 3077'
=== =296
J3:U 1736
< 17 2-5,
) < 4.
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own < 6 O‘ (@] U)—
© .
—~~ ’ @
1 ( mn )'Ql (QII ), @ (o V
# =
=
‘op ' Vv
# | .| . o 8 | o - o H
3-1"2 3 15,6,9,14,15 A428 695 w1230 |- 695| 1588 14
1 -1
3-2/! -1 |5,6,9,14,15 2893 2047 - 1100(27500 | 104713077 | 296
22
3-3"2 -4 (10,11,21,22,18,02/944,4 425 o 1113 - 4251 1035 99
1 -2
34! -2 |(10,11,21,22,1 5623 3059 e 11181127500 | 20595988 | 576
22
;t\ 3-5"2 -6 |16, 20 0,022217 989 o 1266 |- 989 | 2333 21
© 1 -3
~ 13-6/! -3 |16, 20 0,3%156 3234 os 1170127500 | 22346550 | 63C
22
3-7"2 -1 (1,2,3,4 1 62 379 o195 |- 379|942 9]
- "2 -2
3-8"2 -2 (1,2,3,4,7,8 0,22713 1249 o 1352 | 17500 | 749 | 2814 27
22
39! -2 (17, 24, 25 2759 1194 o |246 |- 11943006 | 288
"2 -5 .
3-"2-5 |24,25, 6 1492 632 oz 1134 |- 632 | 1621 15
10|"2 -8
3-|! -3 |19, 23, 26 2364 1064 o 1283 |- 10642592 | 249
11|"2 -7
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4. # 67 , [ 67

2 u, !
6 7 ( )
)5 ' 20 # .
/7 6 1
S =600 #
1/0,8 2/0,8 3/3,4
@ 1 1 é
L | | |
; ; ;1
0-2
S =600 #
1/4,82
0-2
177 6 0-2 ()
7 :S=S=600# ;: =0,8.
/
7 7 7 :
<= + + =08+161+24=481,
=161- .7 /
7 7 7
-, oS 20402 54
U 20°
,=04- | - 7
S =§ :@:124,5 #
s 48
# #2, #3, #4 7 67
#2 -20 <
U =20 ; U =20 ;
| =600/; |, =512;
S =600 x/; S  =1245# x/.
)5 U=35/10 35/6 # .
/7 6 1.2.
.= + + + _=08+161+079+3=672,
.- 22 7 7

U, %_S _ 8600
T X—— =

100 S 10046
6

=3
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S :i:@»g?#
s 6'
S=600 #
@ 1/08 2181 _ 3/079 4/3 %0_2
I | I I L
S=600 #

. 2.07 6 0-2() U=35/10
2 #2,#3,#4.
: -10-2000/500 <
u =10 ; U =10 ;
| =1500/; I, =1020;
S =350 x/; S  =97# x|.
767 22 6 10 # #2 -102
u =6 ; U =10 ; U =10 ;
| =600/; I, =576/; 1 =270;
S =208 x; S =97 x/; S  =97# x|,
# . 767 . 1.5.
)5 U =110/20, 110/10 110/6 # .
.= + + =08+008+394= 482
= 0,4x4><@ =008
11¢
1 _105°600_ 394,
10CH6
S =600 #

(®
s
Lo

0-2
1/4,81 é

. 1.247 6 020

U=110/20, 110/10, 110/& )
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_ 600

S =——=125#
- 482
2 6 #2, #3, #4
67 22, U=20# #2 -20 <
u =20 ; U =20 ;
| =600/; | _ =512;
S =600 X; S =125 X .
& #2, #3, #4 U=6 # -10 2000/500
U =6 : U =10 ;
| =2000; I, =1700;
S =200# x; S =125 .
& #2,#3,#4 U=10# #2 -10 <
u =10 ; U =10 ;
| =1500; I, =1020/;
S =35 %X, S =125¢ X .
& , 7 67 22, U=6# U=104# #2
< .
u =6 ; U =10 ; U =10 ;
| =e600/; I, =576 1, =270;
S =200# x; S =97# X; S  =97# .
S  =125#
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5. - 7 6, 20 #

3 34,1 -2:22 U =6#( .1
3 3-4, | o
10, 11, 22, 21, 13 18 7 7
1)2 < :
< ( )
S
_ _ 5988 _ g3
23U 2x173%6
< ( )
S
I = = 5988 =576
V3 1736
# (S=27150 3
S=2150 %1 =600 ( 7 )
< 6 :
LEI" ;
I £13"' ;

maxp
I' =kx =0.8x600=480/
I '

S = 77150 2U=6t#, 7
);
k — ) 67 , 67
100 .
2 30%
( 10 #)S=27150 %
1,31' =1,3*480=624
/ , :
Ip£l' 288£ 480/ ;
131" 31, 576£624/;
" S=27150 2
2)2 7
S=10 2
3)2
S=10 ?2
4) 2 U . (DU =5%) (DU =10%) 7
S=27150 2
. , IDU 1%=0,56
S=27150 21=0,08 - 3-4,1 -2:22 .
|’ 480
| =1DU1% »DU %I—: 0,56>6><2—: 47
p
| 480

| =IDU1%OU % = 056X 0%x— =47
I 576

maxp

3-4S=27150 °?
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& 7 S 7 : 27150; 27185;

27240 .

5.

9 S, 0 0° |bp , q, / /, i, L, /o, :
/ 2 # | o | #
1. 27150 | 0,48 | 0,23 | 67 2 | 274,75
2. 27185 | 0,42 | 0,18 | 69 2,15 | 25,48
3. 37150 | 0,32 | 0,1 | 67 BR.2 | 34,75 o @ g S
4. 27240 | 0,37 | 0,14 | 70 9 | 276,56 ™ =) S &
5. 37185 | 0,28 | 0,08 | 69 A5 | 375,48
6. 37240 | 0,25 | 0,06 | 70 7,9 | 376,56
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38
48
58
61
72
91

9 S, D, | DT, !, ), 0, 0,12 , | ( ,

/ 2 # H# .o o o . . . .
1. 27150 | 2,5 20 0,32 0,05 0,95 0,37 1,52 0,56 0,
2. 27185 | 2,0 16 0,26 0,05 0,31 1,75 0,22 0,53 0,
3. 37150 | 1,07| 8,6 0,14 0,07 0,21 2,3 0,29 0,50 Q,
4, 27240 1,5 12 0,19 0,06 0,25 2,1 0,26 0,51 0
5. 37185| 0,88| 7,05 0,11 0,08 0,19 2,6 0,33 0,52 q,
6. 37240 | 0,67| 5,4 0,09 0,1 0,19 3,2 0,4 0,59 0

- S
S = S+S, DS,
2 2d "’
S1=2185 % (1=0,53 . ./ ; D(1=-0,03; DS1=80;
S2=3/150 % (2=0,50 . ./ ; D(2=0,01; DS2=30;
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