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DzZgZebazZpby vy\ey |Iky h~gbf ba \b”h\ bg g _ |j
gZk _e _gguo imgdlh\ “beuo h[s_kI\_gguo b ijhba)
h[_ki_gqb\Zxsbo g_h[oh”bfu-]bREgobgjghhdb_ mkeh\by
[he  wnn_dlb\gh_ bkihevah\Zgb_ a_f evguo mqgZkldl
p_gljZebah\Zggh]h \h~hkgZ[ gby b dZgZebaZpbb i
wlZ ghklv aZkljhcdb ijZzdlbg_kdb g_ h]jZgbgb\Zxlky

<h \k_ \j_ f gZ kljhbl_evkl\h ]Jhjh~*h\ b jZaf_s_ gl
h[it_dlh\ hkms_kl\eyehkv \ g _ihkj_ ~klI\_gghc [ebahklb
bkihevam_ fuo “ey iblv_\uo ]b]b_gbg_kdbo k _ev
ijhba\h”~kl\_gguo p_e ¢ < ijhp_kk_ bkihevah\Zgby
f gyeZ k\hb ijbjh*rgu_ k\hckI\Z b \ jy» kemqgZ _ \ k
kZgblZjghf hlghr _gbb <hagbdeZ g _h[oh”bfhklv \ mKklj
kihkh[h\ hI\_~ gby aZ]jyag_gguo hljZ[hlZgguo ihlhdh\

Dhfie_dkgh_ jZa\blb_ kbkl_f \h~hhlI\_~ gby b hq
gZqZehkv ihke_ mklZgh\e _gby ghjf hgbkldb klhgguo
\h~h_f jzZajzZ[hlZgguo \ :glebb \ ] >hklb  _gby
kihkh[kI\h\Zeb ih\ur_gbx Kkl_i_gb [eZ]hmkljhckI\Z ]
kh\j f gghc pb\bebaZpbb

Hkh[h_ agZq_gb_ bf_ | jZa\blb_ kh\j f gghc kbk
dhlhjZzy ~he ' gZ h[_ki_gb\zZIlv \ukhdmx kIl _i_gv aZz
ijbjh~ghc Kj_ ~u >ey wlh]h g_h[oh”bfu
\ukhdhd\Zebnbpbjh\Zgguo ki pbZebklh\ bkiheva

"hklb™ _gby gZmdb b | _ogbdb \ h[eZklb kljhbl_evk
\h~*hhl\h~*ysbo k_| ¢ b hgbklguo khhjm  _gbc



DZgZebaZpbhggu_ Kk _1Ib
1.1<u[hj kbkl _fu b ko _fu dZgZebaZphbb

Kbkl fZ b ko fZ dZgZebaZpbb \u[bjZ |ky dZdhdhf
hjm ™ _gbc “ey gZ~_ _"gh]h b “ebl_evgh]h h[kem b\Zgby
guo b h[s_kI\ _gguo h[t_dlh\ k mqg_I|hf ijbgylhc kbka _ ft
pbhgZevgh]h bkihevah\Zgby \h*guo j]kjbjkdiq kkZddol Z3
gbdiwwdhghfbq_kdbo |Ij_[h\Zgbc

Kbkl fZ dZgZebaZpbb gZk_ gbgdhXh lkygih&gZygjZa
gZy ihkdhevdm \hafh _g k[jhk \k_o “h "~ _\uo \h” \ |
ijhlihdb

Ko fZ dZgZebaZpbb ijbgbfZ Iky p_gljZebah\Zyggh
e Zsb_ hgbkld_ ihklmiZxl gZ hgbklgu_ khhjm  _gby
gZk_e _gghf imgdl_ DZgZebaZpbhggu_ k_Ib hl d\Z]
]JeZz\guf dhee_dlhjhf dhlhjuc ijhdeZ”u\Z _|Iky iZjZee
egguc img@gdeblky gZ ljb jZchgZ k jZaghc kl_i_gvxdeZ
k _ezgghf imgddh”*ylky h~gh ijhfure_ggh_ ij_"ijbyhb _
fure_gguo klhdh\ gZ hgbklgu_ khhjm  _gby dZgZebaZ
keb\ghc klZgpbb dZgZebah\Zgguo jZchgh\ b h[s_klI\

LiZkkbjh\dZ k_1b

<jZ[hlijbgylBzZzkkbjh\dZ ih ihgb  _gguf ]jZgyf d\ZjlZz

ljb IjZkkbjh\d _k _Ib kh[ex"Zxlky ke _"mxsb_ j dhf_

+timlv "\b" _gby klhgguo \h” hl f_klIZ h[jZah\Zgby
" _gbc gZbdjzlgZcrbc

tlem[bgZ aZeh _gby dZgZebaZpbhgghc k_Ib ijjogb
imklbfhc

tm]Jeu ih\hjhlZ b ijbkh_~bg _gbc g_ f g _ f

+M"\b" _gb_ klhgguo \h” ih dZgZebaZpbhgghc k_1Ib k

Hij »~ e gb_ jZkqg_lguo jZkoh”h\ hl h[t_dlh\ dZ¢

KmffZzjgh_ dhebqg_kl\h klhgguo \h”? ihkimiZxsbo g.
gby hl gZk_e_gghphjimgdyZlky ih nhjfme _

Q:Qg+Qh[+Qij’ (1.1)

]"_Atdhebqg_kI\h klhgguo \h~ ihklmiZxsbo hl “belbc a
\Z fhc dZgZebdzZkpml c f

Qn +dhebqg_kI\h klhgguo \h~ ihklmiZxsbo hl h[s_|
2 kml



Qi; xdhebqg_kI\h klhgguo \h” ihkimiZxsbo hl {jki]_"i
JZkoh” klhgguo \h”® hl "behc aZkljhcdb hij_~ ey Ik

.-N
Q:%LOW’ (1.2)

1"g- £ghjfz \h~hhI\_~_gby klhdh\ ~Zggh]h jZchgz ijb
e q_eAkml
tqbkeh bl _e ¢ ijh b\Zxsbo \ ~Zgghf jZchg_q_e

N=P-F-5 (1.3)

]~ Jiehlghklv gZk_e. gby q_e
FtkmffZjgZy iehszZ”v d\ZjlZeh\ jZkkgblu\Z _ fh]h jZct

lehsZ™d\ZjlZeh\ aZghkylky \ 1Z[ebpm

JZkqg_| dhebqg_kI\Z klhgguo \h” hl jZchgh\ [Dlegp 1z
1.27ey i_j\hc hg_j_"b kljhbY12p&kbpan ~"eyt\lhjhc hqg_j_ "k
LZ[ebpZ+t< ~hfhklv dZgZebam fuo iehsZ”" c

jZchg jZchg jZchg
hf j : hf j . hf j .
d%ZjI_ZJeZ lehsZznv d%ZjI_ZJe lehsZznv d%ZjI_ZJeZ lehsZznv

1 18,90 17 31,05 26 18,90

2 18,01 18 19,95 27 20,16

3 21,03 19 19,50 28 16,38

4 13,50 20 12,48 29 17,64

5 13,50 21 12,98 30 18,03

6 20,10 22 9,85 31 17,85

7 15,77 23 16,48 32 13,45

8 20,70 24 36,11 33 14,30

9 15,05 25 18,04 34 16,80
10 19,50

11 18,01

12 20,80

13 33,11

14 29,80

15 10,15

16 20,06

Blh]h 307,99=Z7 12 153,51=Z27




LZ[ebpZ tDhebqg_kl\h klhgqguo \h” hl "behc aZkljhcd
hg_j_"v
lehszZz~v lehlghkl| Dhéh Db : N JZkoh” klhd
JzZch{ azkljhcd gzk e gl | e c AGthZ \2 hh \hA
12 qg_e 1z| ‘eh\_d| -9°%Y a4 e
1 307,99 350 107797 350 37728,78 436,68
2 176,44 400 70576 250 17644 | 204,21
3 153,51 65 9978 25 249,45 | 2,89
Blh]h 637,94 188351 55622,23| 643,78
\ dZgZe [Z(55372,78 640,89
LZ[ebpZ tDhebqg_klI\h klhgguo \h” hl "behc aZkljhc
hqg j v
lehsz”v lehlghkl| Dhéh Db , A JZkoh” klhd
JZchd aZkljhcq gZk_e g/ | _e_c_ /EBthf)Z \2 hh \h~
12 qg_e jz| Tenh\_d| -9°¥ 94 e
1 307,99 350 107797 350 37728,78 436,68
2 176,44 400 70576 250 17644 | 204,21
3 153,51 300 46053 250 11513,25| 133,26
Blh]H 637,94 224426 66886,03| 774,14

Kmlhgguc jZkoh” klhqguo \h” hlahfZgbkl\hggtoey |
nhjfme _

Qh[zw[’ (14)

1000

1" dnxghjfZ \h~Ahhl\_~
khlezkgh ijbeh’ _gbx
Frirdhebqg_kl\h

_gby "ey a”Zgbc b hl® _evguo h]
> @

_"bgbp baf_j gby ijbgbfZ Iky ih aZ

FZdkbfZevguc gZkh\hc jZkoh”

Qh[max:&[l‘_—Dql (15)
1" _¢xdhwnnbpb_gl qZkh\hc g_jZ\ghf_jghklb ijbgbfZ_

3 [2];
L+dhebqg_kI\h gzkh\ jZ[hlu h[s_kI\_ggh]h a~Zgby \ k

FZdkbfZevguc k_dmg”~guc jZkoh"

Q h [max

i (1.6)

an=



JZkq_lgu_ jZkoh”u hl h[s_klI\_gguo a*Zgbclgb\_ " ¢
LZ[ebpZ JZkoh”u klhgguo \h™ hl h[s kI\ gguo a*Zgbc

ljhimkdd Dhah| Ghijfz JZkoh® kihqg

GZbf_gh\Zl 27°bgbpl "\ inini] qzkR \h~hh| D
h[t_dlz | baf_j g d J ki 1 fzd

ghkiv | jz[hi[\ ~_ 2 en Kiz

° q| f° q
hevgbpZz dhcdZkl 450 24 200 2,5 90 3,75 | 9,38
=hklibgbpz | ihk_Ibl_| 640 24 | 210 | 2 | 1344| 56 | 11,2
Rdhelzg!l_jg mq_gb 300 24 200 1 60 25 | 25
=Zjz° fZrbgz| 400 24 | 500 | 1 | 200 | 833 833
BIh]| 4844 20,18] 31,41

Kji_"g_kmlhqguc jZkoh” klhgguo \h” hl ijhfure_ggh
Qij:Qi+Q;+QAm1 (17)

1 i4Q., Qamy £khhI\ _TkI\ _ggh jZkoh”u ijhba\h”?kl\_gguo
r \uo klhgqguo®\ kMl f

JZkoh” ijhba\h?kl\_gguo klhgguo \h” aZ kf_gm hij_

i P'Q|
Q= (1.8)

] J*Aey klhgguo \h™ ijboh”ysboky gZ "Zggmx kf_gm

FzZdkbfZevguc jZkoh” ijhba\h~klI\_gguo klhdh\ nhnij_
Qo= 22 (1.9)

1" _¢xdhwnnbpb_gl gZkh\hc g_jZ\ghf_jghklb ijbgbfZ_lI
\b”rZ ijhba\h”~kI\NZ ih ijhk" _gbx
L+xijh~"he bl_evghklv kf_gu ¢
Kmlhgqguc jZkoh” Julh\uo klhgguo \h”™ hij_ " ey Iky
Q; :QO+Q=’ (110)

I AQ-xjZkoh”u [ulh\uo klhqguo \h®” \ oheh”~guo b ]h
\_IkI\_ggh



25. N
Qo="7000 * (1.11)

45.N _
Q-= 1000 ' (1.12)

1~ b ghjfZ \h~hhl\_~ gby e q_eUkf
Nob 1xgbkeh jZ[hgbo aZgyluo \ oheh”guo p_o4go b
guf | ieh\u”®_e gb _f khhI\_IklI\ _ggh ijbgbfzZz Iky ih aZzZ"

FZdkbfZevguc gqZkh\hc jZkoh” Julh\uo klhgguo \F
nhjfme _

Q. max = Q amax T Qe (1.13)
25Ky -Ng

Qo="To00. L (1.14)
45K _-N_

Q=="o00. L (1.15)

]I* ob <xdhwnnbpb_glu qZkh\hc g_jZ\ghf_jghklb hih\_~
dh\ ey oheh”~guo p_oh\ b p_oh\ k ih\ur_gguf | _iZh\u”
ky khhiI\_IkI\_ggh b

FZdkbfZevguc k_dmg”~guc jZkoh” [ulh\uo klhgguo
nhjfme _

_ Q;max
q;max - 3,6 ’ (116)

Kmlhqguc jZkoh”™ “mr_\uo klhgguo \h” hij_*_ey_Ilky
Q.=2.Q- (1.17)

]1" Q. £+dhebq_kl\h klhgguo \h” hl “mr_\uo k_lhd jZ[t
kf gm
_05-N!,

Q =——, (1.18)

>

| dhebq_ klI\h klhgguo \ha \ f hl h”ghc “mr_\hc
N ckl\by "mrzZz \' I _qgq_gb_ fbgml



N) +dhebq_klI\h jZ[hgbo ihevamxsboky “mr_f \ dzZ "

. N.-P
NI — | | .
100 (1.19)

] _ixdhebqg_klI\h jZ[hgbo \ kf_gm ijbgbfZ_I|ky ih az”Z
P xijhp_gl jZ[hgbo ihevamxsboky “mr_f ijbgbfZ_Ik\
ng +tdhebqg_kl\h jZ[hqgbo ijbgB*"y&spmkymr_\mx k_Il&m

_lky \ aZ\bkbfhklb h Jjmiiu ijhba\h”~klI\_ggh]h ijhp_Kk

ijbeh” _gbx > @

FZdkbfZevguc k_dmg~guc jZkoh”™ “mr_\uo klhgguo
nhjfme _

500- N,
—__ amax 1.20
% 45-60-n, (1.20)

1" _gdx Tgbkeh exthevamxsboky "mr_f \ kf_gm k fZidkbf1
g_kI\hf jZ[hlZxsbo

QZkh\hc jZzkoh” “mr_\uo klhgguo \h” \ dZ "mx Kkf
nhjfme _

05-60- N!
QzTng (1.21)
9

JZkg_ | kK\_~ g\ IZ[ebpm



LZ[ebpZ+JZkoh”u ijhba\h”kl\ gguo b [ulh\uo klhqguo \h” ¢gByijhduebjdhb§up az\h”
ljhba\h”"klI\_gg OhaycklI\-[a¢gtm\u_ Kkl
kKIhgguhAu Dhebq_kl\h gu_ \hAu >mr_\u_ kihdb
jZ[hgbo Dhebqg_kI\h q] o <<
3 . KI'V\Hs< @]9«
QixE | 5000 FZdK \'p_oZo 2 kf FzdK fg ihevamxsbo| >< S| x g
A k s> O N =
mr_f < 2.3
(&} = o
S 7 T Soz|Sc”
N S 15 | 0 = 0 = 0 = | x o| = F ST F |28
N ’:‘U v v S oo|x 3
NE 2 [N |
1 2100| 393,15] 250 | 75 175 | 1,88 | 7,88 | 0,70 | 2,46 | 238 | 71 | 166 | 39,58 |+ ./ 1O £
2 1800| 337,5 | 200 | 60 140 | 1,50 | 6,30 | 0,56 | 1,97 | 190 | 57 | 133 | 33,33 £ <
3 1100 | 206,25| 150 | 45 105 | 1,13 | 4,73 | 0,42 | 1,48 | 143 | 43 | 100 | 25,00 <
Kmld 5000 936,9 | 600 | 180 | 420 | 450 | 1890 | 1,69 | 591 | 570 | 171 | 399 | 97,92 | 14,66 | 52,78

11



JZKij_~ e _gb_ klhgguo \h” ih qZkZf kmlhd

JZKij_"~_e_gb_ jZkoh”~h\ klhgguo \h” ih qZkZf kanlh
"Ahc dZl _Jhjbb hl gZzk _e _gby h[s_klI\_gguo a”Zgbc
hnhjfey Iky \ 1Z[ebp_ ijbereygbyj\the hqg_j_"b ijbeh _
"ey \lhjhc hgq_j_"b

JZkoh” klhgguo \h”™ hl gZk_e _gby jZkij_~ _ey_ lby il
fhklb hl h[s_]h dhwnnbpb_glZ g_jZ\ghf_jghklb

_QqJ
quk__]-gOF1 (122

]~ JgZkh\hc jZkoh” \ ijhp_glZo hl kmlhgqgh]h ijbgbfz
DemaxiN ijbeh” _gbx > @

Klhggu_ \hAu hl keb\ghc klZgpbb jZkij_~_eyxlky j:
\k_]h_jbh”~Z __ jZ[hlu Ijh~he bl _evghklv jZ[hlujkegb\g
fZ Iky jZ\ghc qgzkh\

Dhebq_ kl\h klhgguo \h” ihklimiZxsbo \ k_Iv ba ket
eyxlky ih nhjfme _

Qu=Q-K, f* kml (123)

1" 4dhebqg_kl\h "b~rdbo hl[jhkh\ hl g dZgZebah\Zggh
fuo \ keb\gmx klZgpbx

D tdhwnnbpb_gl mgblu\Zxsbc jZa[Z\e_gb_ "b”dbo
klZzgpbb ijbgbfz Iky jZ\guf kh]leZkgh i > @

Q.= 249452=49890 f°> q

Klhggu_ \h”u hl keb\ghc klZgpbb jzZzkij_~_eyxlky k
> @ JZkij_"~_e_gb_ ih gzZkzf kmlhd jZkoh”~Z klhdguc
\_ggh]h a*Zgby ijhba\h”blky kh]eZkgh ijbeh  _gbx >
JZkij_~_e_gb_ ijhba\h”kl\_gguo klhdh\ hl ijhthj_~»
"blky ke_"mxsbf h[\Zake *gbc gZk dZ ~hc kf_gazdijb
kbfZevguc jZK@h”™ Z4\ hklZevgu_ gZku klhdb ihklmizxl

Q, :Qi| _Qrinax’ (124)

Ohayckl\-Jaggi\u_ klhggu_ ‘d2dhc kf _gohelg"gudch b
jygbo p\jzkij_ ™ eyxlky \ khhI\_Ikl\bb k ijbeh” _gb_f >

>mr_\u_ jZkoh”u dZ ~“hc kf_gu ihklmizZxl \ dZgZeb
fogml b ijboh”ylky gZ i_j\uc gZk ihke_"mxs_c kf_gu

12



Hij ~ e gb_ jZkq_lguo jZkoh~h\ klhgqguo \hZ2 g
kldZo k_Ib

JZkq_lguc jZkoh” klhdh\ gZ dZ " *hf mqgzZkld_ hij_"_
G = Omax + 20k hk;

(125

N madk£fZdkbfZevguc jZkoh” klhgguo \h™ hl "behc aZklj
Jrnkjr Khkj_*hlhg_ggu_ jZkoh”u klhqgguo \h” hl ijhfur
ylbc keb\guo klZgpbc b h[s_klI\ _gguo a*Zgbc

JZkq_lgu_ jZkoh”u ijbgbfZxlky ihklhyggufb gZy\k _

xlky dZzd kmffZ jZkoh”h\ ijbl_dZxsbo d dhgpm jZkqg_lc

FZdkbfZevguc jZkoh” klhgguo \h® gZ mqZkldZo |
nhjfme _

e k

Omax = ngn.max ' qu )
1" gdhax £ fZdkbfZevguc dhwnnbpb_gl g_jZ\ghf_jghklb
|Z[ebp_ > @ \ aZ\bkbfhklb hl h[s_]JhZgZkoh”Z gZ mqZk
20 = Qimtdij*dinhd

(126)

(127)
1 _idh®iml _\hc jZkoh” klhgguo \h”

ihklmiZxsbo k d\zZjl
Iml _\hc jZkoh”™ klhgqguo \h~

Qimi=0o - F, (1298)
1" _ Yiehsz~v d\zZjlZzeZ k dhlhjh]lh klhdb Kk[jZku\lZxIlky \
1Z

gnxfh*mev klhdZ hij_~ ey |ky "ey dZ ~h]lh jZchgZz

Fh mev klhdZ hij_~ ey |ky ih nhjfme _

= kAl1Z
% 86400 ' € ]

(129)
]~ gy £jZkohA

ijhoh”ysbc ih mqzZkldm ljZgablhf k ij_"u’
direxdhebq_kl\h klhgguo \h” [hdh\uo ijbkh_"bg_gbc

>ey i_j\hc hg_j_"b

13



2 j g_ 350-350-1
0 86400

=142 e kA]z

. 400-250-1 -
) 9=———-=116 e kA
0 86400 . k

>ey \lhjhc hg_j_~b

21 g_300-250-1_

087 e kA
0 86400 k

Khkj_~hlhq_gguc jZkoh” klhgguo \h” hl ijhfij_gijb
guo a”Zghbc

ZQkth: Olikf'kfrquu (130

™ gr tkhkj_~hlhg_gguc jZkoh” hl ijhfij_"ijbylbc*Zigylsc_
gZ jZkq_lghf mqgZkld_ ijbgbfZ_Iky "ey qZkZ k gZb[he
e k

q.), tkhkj_~hlhg_gguc jZkoh” ijhoh”ysbc ljZgablhf i
kldm e k

JZkq_| k_Ib gZgbgzZz _ |kyk kZfhc m~Ze _gghc Ihqdb
gZkhkghc klZgpb_c¢ =GK

J amevlZlu jZzkg_1Z k\_~ gu \ IZ[ebpu ijbeh” _gbc <

KhleZkgh i > @ mgZkldb dZgZebaZpbhgghc k
jZkq_lgh]lh jZkob”Zhifiegbl_evgh]h ijblhdZ ih\_joghklg
\h \ i _jbh”u “h"* _ ¢ b kg_]hlZygby g _hjl]Zgbah\Zggfl
dZgZebazZpbb g _j a g _iehlghklb exdh\ dheh”p \ hy aZz
lh\uo \h~"

< _ebqgqbgZ "hihegbl_evgh]h ijblhdZ hij_~ ey Iky ih

g.™M=0415-L-\/m,, (131)

| I™~ebgZ jZkq_lghlh mqgzZkldz df

mg £\ _ebgbgZz fZdkbfZevgh]h kmlhggh]h dhebq_klI\Z
ey fZy khlezZzkgh ijbeh” _gby > @ ff

ljh\_jhgguc jZkoh”™ klhgguo \h”™ hij_~ ey Iky ih nhj

Qijm&= 0 +2Z0aq; (132)

]A g, +\_ebgbgZ h[s_]h ~hihegbl_evghlh ijblhdZ gz
e k . _
£0ad= Cag' " G’ + G " (133

14



lib_fu hij_~ e @by i""ZgzZeh]lbqgu hij_~ e _gbx kh~t
oh”"h\ hl gZk_e gby Ilhemqg_ggu_ 7~Zggu_1Zd _ aZghk:

=b"jZ\ebqg_kdbc jZkg_| dZgZebaZpbhgghc k_1Ib

=b”jZ\ebqg_kdbc jZkg_ | dZgZebaZpbhgghc k _IbZ&aZc
f Ijh\ b mdehgh\ Ijm[ h[_ki_gb\Zxsbo ijhimkd jZkqg_|I
Ijb kh[ex”™ _gbb j dhf_g"m _ fuoljgibeg @ablbeb\Zxsbo kc
\ gbo >ey jZkq_1Z bkihevamxlky IZ[ebpu > @
=b”*jZ\ebq_kdbc jZkg_I \uihegy Iky \ ke _~"mxs_c ih
thij_~ ey |ky Jlem[bgZ aZeh _gby “bdlimxsbo Ihg_
t\uihegy_ Iky jZkg_I| dZ *h]Jh mqgzZkldZ ijb wlhf j_c
aZeh _gby dhee _dlhjZz g_ [he_ _ f Ijb \hagbdg&d ¢
eh” _gby gZ k_Ib mkljZzb\Zxlky rg_dh\u_ ih~t_fgbdb
=em[bgZ aZeh _gby “bdimxs_c lhgdb hij_~ ey Iky

hi:ho + il A (Zl— Zg) + Ad, (1.34)

] oKk]em[bgZ aZeh _gby i_j\h]h “\hjh\h]h dheh”p@E b
[bgZ dheh”pZ mebqgghc k_Ib

i +mdehg “\hjh\hc k_Ib ?ey Ijm[ G ff ijbgbfz _Iky j

l~vxrebgZ "\hjh\hc k_Ib ijbgbfzZz _Iky jZ\ghc jZkkZhy¢
gb d\zZjlZzezZz ~h "bkHqkis _¢€

Z, £hlf _IdZ ih\_joghklb a_feb i_j\h]h ~\hjh\h]h dhetl
ih ] gieZgm gZk _ezggh]h imgdlZ

Z, thlf _1dZ ih\_joghklb a_feb \ *bdlmxs_c |lhqd_

Ad £jZaghklv *bzZf_Ijh\ Ijm[] mebgghc b “\hjh\hc k_1Ib

—em[bgZ aZeh’

_gby i_j\h]lh ~“\hjh\h]h dheh”"pZ d£b
dheh”~pZ mebqgghc k_1Ib

ho = hijnr (0,3:0,5), (135)

1" _ijkKs x]lem[bgZ ijhf_jaZgby ]JjmglZ \ i_jbh” kZfhc ohe
f
0,3-ijbgbfz _Iky ey Ijm[ "bZf_Iljhf f_gvr_ beb jZ\gh

0,5-ijbgbfz_ITky ey Ijm[ *"bZf_Iljhf [hevr_ ff
< kemqZ_ dh]*"Z mdehg f_klghklb d\ZjlZeZ ijbe_
mqgZkldm k "bdimxs_c Ilhgdhc [hevr_ lh Jem[bgZ
fh™ | [ulv hij_~ e _gZ ih nhjfme _
h=h+Ad, (136)
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LZd dZd Jem[bgZ aZeh _gby “bdimxsbo lhg_d ihe
(35 * lh ijb iehkdhf j<ev_n f lklghklb gZgZevgmxh]lem
" _gby dheh”p_\ “\hjh\hc k_Ib fh gh ijbgbfzZlv ba mk
ijhgghklb | _ jZ\ghc f Ah \_joZ Ijm[u ijb ml_ie_gbt
JZkqg | ]Jlem[bg aZeh  _gby “bdImxsbo |lhg_d

h, = 0,85+ 0,005-300— (589-587) + (03— 02) = 2,25 f
h, = 0,85+ 0,005-160— (58,7—58,6) + (03— 02) =1,65 f
h, = 085+ 0,005-150— (59,2—588) + (03— 02) =13 f

h, = 085+ 0,005-345— (59,2—58,2) + (03— 02) =1,68 f
h, = 085+ 0,005 440 (583-57,9) + (035— 02) = 28 f
h,, = 085+ 0,005-325— (585-58,0) + (0,35— 0,2) = 213 f
h,, = 0,85+ 0,005-325— (585-58,0) + (0,35— 02) = 213 f
h,s = 085+ 0,005-330—- (57.9-57,6) + (03— 02) = 22 f
h,, = 0,85+ 0,005- 415 (58 4—574) + (04— 02) = 213 f
h,, = 085+ 0,005-375— (57,5—56,6) + (04— 0,2) = 2,03 f
h,, = 19+ 0,005-315— (56,4—55/4) + (03— 02) = 2575 f
h, = 19+ 0,005- 365 (55,3—538) + (03— 02) = 2,325 f
h,, = 19+ 0,005-315- (565-55,6) + (04— 02) = 2775 f
h,, = 19+ 0,005 365 (555—54,4) + (03— 02) = 2,725 f
h,, = 19+ 0,005- 405— (59,3—585) + (04— 02) =3325 f
h,, = 0,85+ 0,005. 460— (59,3-585) + (04— 02) = 2,55 f
h,. = 19+ 0,005- 450— (58,2—57,8) + (04— 02) =395 f
h,, = 085+ 0,005- 450— (58,2—57,3) + (04— 02) = 24 f
h,, = 085+ 0,005- 215— (56,8—56,4) + (03— 02) =1,63 f
h,, = 19+ 0,005- 210— (568—56,4) + (03— 02) = 31 f

h,, = 19+ 0,005- 365— (559—550) + (03— 0,2) = 2925 f
h,; = 085+ 0,005-325— (57,5—56,7) + (0,35— 0,2) = 1,83 f
h,, = 085+ 0,005-325— (57,7—568) + (03— 02) =1,68 f
h,, = 085+ 0,005-165— (568—56,3) + (03— 0.2) =1,38 f
h,, = 085+ 0,005- 235— (56,2—551) + (03— 02) =1,03 f

>ey "bdlmaelhiqgdp fbgbfZevgZy Jem[bgZ aZeh _gby i
ba mkeh\by Jem[bgu ijhf_jaZgby ]JjmglZ
ljb \uiheg_gbb ]b”*jZ\ebg_kdh]h jZkq_|Z dZgZelbaZz
A"bfh kh[ex”"Zlv ke_"mxsb_ mkeh\by
tgZbf_gvrbc "bZf _|j mebgghc k_Ib ijbgbfZ_Iky
tkdhjhklv “\b" _gby \h~u gZ ihke_"mxs_f mqgdkld
rZlvky
tdZgZebaZpbhggmx k_Iv ijhdeZ”u\Zxl ijb iehkdhf
k mdehghf h[_ki_qgqb\Zxsbf kZfhhgbsZxsb_ kdhjhklb &

16



Jem[bgm aZelmm‘:_éb(y) +AhZf 1] kfiD

J amevlZlu ]b”*jZ\ebq_kdbo jZkqg_Ih\ k\h~ylky \ 1Z]¢
leZgu dZgZebaZpbhgguo k_| ¢ b hg j_~b \Mijb
kI\_ggh

2=eZ\gZy gZkhkgZy klZgpby

GZkhkgZy klZgpby ij_"gZagZq_gZ "ey i_j_dzZdqdb
fure_gguo klhgguo \h™ gZ hgbklgu_ khhjm  _gby

=eZ\gZy gZkhkgZy klZgpby jZkiheh  _gZ gZ jZk&lhy
kiguo khhjm™ _gbc b \ f IjZo hl ihke_~g_]h dZgZ£&be
k _Ib

GZkhkgZy klzgpby jZkiheh  _gzZ \ hI®*_evgh klhys f
h]jZ ~ _gby gZkhkghc klZgpbb mkljh_gZ aZsblgZy a_e_

| j_~ gZkhkghc klZgpb_c ij_"mkfhlj_gh mkljhckl\h
GZ ih"\h”ys f d gZkhkghc klZgpbb dhee_dlhj_ mKkl
mijZ\ey fuf k ih\_joghklb a_feb beb ba “bki_Iqg_jkdhc
sbf ijb Z\Zjbb gZ gZkhkghc klZgpbb \j_f _ggh ih~lhie
k[jZku\Zlv klhggmx \hAm \ \h~Ah _f

>ey aZ”™ _j Zgby djmiguo ieZ\Zxsbo \_s_kI\ i_j_ ~
1j_"mkfzZljb\Z_|ky a*Zghjh]behltd

>ey fhglZz Z b wdkiemZlZpbb h[hjm~Ah\Zgby ij_"mk
Jimahih”~t_fgh_ h[hjm~h\Zgb _

D ijh_dlbjh\Zgbx ijbgbfzZ Iky gZkhkgZy klZgpby h]
gufb we dljhgZkhkzZfb dhlhju_ bf_xI jy™ ij_bfms_KkI\ i
mklZgh\db [Ij_ "~ \k_]h wlh ]_jf _Ibgghklv we dljbg_Kk
ithalhey | bf [_ki_j_[hcgh jZ[hlZIlv ih® mjh\g_f "b~dhkl

Wlh 1Zzd _ khdjZs _gb_ kljhbl_evguo h[t_fh\ ijb_fg
N e _gb_ kh\f_sZxlky b bkdexqg_gb_ ijb fhdjhc mklZ
hlhie _gby | _ogbqg_kdh]h \h"hkgZ[ _gby

FZrbggh_ hi~_e _gb_ b gZihjgu_ Ijm[hijh\h”u
Hij ~ e gb_gbkeZ jZ[hgbo b j _a j\guo gZkhk

>ey jZkq _1Z lJeZ\ghc gZkhkghc klZgpbb agZq_gb _
klhgguo \h” ijbgbfzZ Iky jZ\guf kmffZjghfm jZkoh”m |
h[s_ kI\_gguo a~Zgbc b ijhfij_7~ijbylbc ijbgbfZjbfaim ih
gby ;

ljhba\h~bl _evghklv JeZ\ghc gZkhkghc klZgpbbdijbq
kbfZevghfm gZkh\hfm ijblhdm klhgguo \h#

ngl :quax1 (21)
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ng|=4530,1f3/ q

ljb \u[hj_ gbkezZ jZ[hgbo Z]j_]1ZIh\ g_h[oh”~bfh Ju
"mxsb_ mkeh\by

tijhba\h”"bl_evghklv h”"gh]h gZkhkZ =GK ijbeh¢Egl
ijbf_jgh khhil\_IklI\h\Zlv fbgbfZevghfm qZkh\hfm ijblhd

tdhebq_klI\h jZ[hgbo gZkhkh\ “he " gh h[_ki_qgb\ZIv
fZdkbfZevgh]h kj_~g _]Jh b fbgbfZevgh]h ijblhdZ bjb f
fhklb ijb_fgh]lh j_a_ j\mZjZ

Khl]ezkgh j_dhf_g~Zpbyfjhba\fu kl ey gZkhkh\ Z a_
khku [ueb ijbgylu \ aZ\bkbfhklb hl dzZI_]hjbb gZZ[&éghl
p_. > @ Iljbgylh j_a _j\guo gZkhkZz

FbgbfZevgh_dhebq_kl\h gZkhkh\ hij_~ ey Iky ih

Q,
N = [max , 22
quin ( )

N 45301

_1822,78:2’49” Ijbgyllhb gZkhkZz

Hij ~ e _gb_ijhba\h”bl_evghklb hAgh]h gZkhk

lihba\h~bl _evghklwARkZhhij ~ ey Iky ih nhjfme_

Q= Quwt | (2.3)

]*N;,- dhebq_kI\h jZ[hgbo gZkhkh\
Q1=@1=151Q03f3/q

JZkq_ | gZihjguo Ijm[hijh\h~h\ b hij ~ e _gb_
ihjZ gZkhkZz

Qbkeh gZihjguo Ijm[hijh\h~Ah\ hl gZkhkghc klZgptk

gZ”_ "ghklb kh]lezZkgh i > @ g_h[oh”bfh ijbgbfzZlv g _
qu:gqﬂ (2.4)

18



125836

I

=62918 e k

>bzZf Ij gZihjguo Ijm[hijh\h~h\ ijbgbfZ_Iky ih gh aZ
ghfbg_kdbf kdhjhklyf \1,Bf ~ feKoF _gvrb_ kdhjhklb ijbg
Ney Ijm[ f_gvr_]h ~*bZzZf _|jZ

lh 1Z[ebpZzZf > @ "ey jZkoh"Z e k [ue ihithlhzg
NZ ff= 9 f k ijb *ebg_ gZihjgh]l]h \h*h\h"Z

lhlj _[guc gZihj gZkhkghc klZgpbb hij_~ ey Iky ih r

Hg=h+hi+(z,—z,)+h,+15, (2.5)

]*" h- khijhlb\e _gb_ ih "ebg_ gZihjgh]h Ijm[hijh\h”*Z hi
h,— f_klgu_ ihl_jb ijbgbfZxlky-jZ\{lhf;
z,—hlf_1dZ \h”~u \ ijb_fghc dzZf_j_ hqgbklguo khhjm" _
ijbgbfz Iky-gZf \ur_ hif_Idb a_feb m ijb_fghc dzZf_ju
z,— hlf_ldjZkqg_lgh]h mjh\gy \ ijb_fghf j_a_j\mZj_ gz
ijbgbfz _Iky gz f gb _ hif_Idb ehldZ ih”"\h”ys ]h dhee
h. zihl_jb gZihjz \ gZkhkghc klZgpbb ijbgbfz_Iky jZ
1,5xihl_jb gZihjZ gZ k\h[h”*guc baeb\

h=il-117, f (2.6)

|*i—- ithl_jb gZihjZ gZ _"“bgbpm ~ebgu ijb jZkqg_Ighf jZk
|- "ebgZ gZihjgh]h Ijm[hijh\h”*Z f
1,17 +t dhwnnbpb_gl mgblu\Zxsbc f_klgu_ ihl_jb \ |
dhffmgbdZpbyo gZkhkghc klZgpbb b g _h”ghjh*ghgklv
abb
h =117-0,0025-1080= 316 f,
H_=558-4866=714f,
H,=316+012+714+2+15=1392f.

Ih~A[hj fZjdb dZgZebaZpbhggh]lh gZkhkZ

| hh[jZg Zkhk fZrdihdfos 6 + 6 *1Z
[hgbo b j_ a jkgm&lZgh\dhc rl \ =GK b 0jZg_gb _f
i ZjZf _1jZfb

tih"ZqZ 2 kK

tgZihj £ f

+qZklhlZ \jZs_gbyp[tfbg
+fhsghklv we _dljh~\b]ZIdely *
+fZkkZ gZkhkzdi
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< j_a_j\mZj_ gZkhku mklZgzZ\eb\Zxlky \ ih]jmhghf
fZlbg_kdhc fmnl_ 1Ijb 1Zdhf kihkh[_-HkghZZgkdhe bgltb]j
gZ “"g_j_a_j\mZjZ 1jb himkdZgbb \ dheh” p \"helwv g:
fZlbq_kdb ijbkh_~bgy_ Iky d hkgh\Zgbx

WeZklbggu_ miehlg _gby ]ZjZglbjmxI| hlkmlkl\bZ m]|
khkZ b ih]l]jm gh]lh kh_"~bgbl_ey Mqgblu\Zy kihkh[glZklv
[h1Zlv ih™ \h~hc Z 1Zd _ hi_jzZlb\ghklv bo fhgZZhZZy
Z\IhfZlbq_kdhfm jZat fm k gZihjguf iZljm[dhf b hlkm
1IZIjm[dZ GZkhku jZaf_szZxlky \ j_a_j\mZj_ kh]eZkgh
balhlh\bl_ ey

>ey mijZ\e_gby gZkhkzfb ijbf_gyxlky ihieZ\dhXu _
nu mijZ\e_gby RdZnu mijZ\e _gby ij_~gZagZq_gu "ey
dhgljhey b aZsblu ngth >ey mijZ\e _gby q _lujvfy
MMZ rdZnZ1RM |-

< rdZnu mijZ\e _ gby \dexqZxlky dhgljhee_ j imkdZI
ey dhglzZdlhju b k\_IhA*bh”u bg”®_dkZpbb jZ[hg_]h j_"Db

ANIhfZlbg_kdZy Ijm[gZy fmnlZ \ k[hj_ iha\lhey | Z\I
"bgblv b jZat_"bgblv gZkhk k gZihjguf Ijm[hijh\h~hf

Kbeh\u_ IjZzgknhjfZlhju b \ukhdh\hevigu_ we_dlj
jZkihezZ]Zxlky \ hi® _evghf a*Zgbb \[ebab gZkhkghc klz

=jZnbg_kdb_ oZzZjzdl_jbklbdb gZkhkh\ b Ijm[hi]
>ey hij_~ e _gby nZdlbg_kdhc ih?rZqgb ijbgyluo gZk

kh\f_klghc bo jZ[hl_ kljhylky ]jZnbgq _kdb_ o0Zjzdl_jbkl
hjlim[hijh\h~h\ kf ijbeh’ _gb_ D

Lhgqdb i_j k_q_gby ]jZnbgq_kdbo 0Zjzdl _jbklbd gZ|
hij _~ eyxl ijhba\h~bl _evghklv b gZihj gZkhkh\ iy Hd\
bo jZ[hl_

G _h[oh”~bfh qglh[u jZ[hgZy IhgdZ ~ey gbkeZ gZHE[he
[hlZxsbo \ I _gq _gb_kmlhd gZkhkh\ gZoh”beZkv \ ij_"_

JZkg_| gbkeZ i_j_dexq_gbc gZ gZihjguo Ijm[h

< khhI\_IklI\bb k Ij_[h\Zgbyfb > @ \ kemqzZ_ 4\Zj
guo \h~h\h~h\ DGK i_j\hc dzZIl_]hjbb gzZz”~_"ghklb ~he"
ith*"Zgb klhdh\ aZ kq_Il “hihegbl_evgh]h \dexq_gby j_ ¢
1Z1Z b mkljhckI\Z i_j _dexq_gbc gZ Ijm[hijh\h*Zo

G_h[oh~bfZy ~ebgZ j_fhglgh]h mqgzZkldz /[ ijb PM\m¢
guo Ijm[hijh\h~"Zo khklZ\bl

LX:4L9"'-[Gf G 025J (2.7)
3 S -Q°
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| EANTATE 4 eng gZihjguo Ijm[hijh\h”~h\ f

G]i] _ljbq_kdZy \ukhlzZ ih?t_fZ \h*u f

S +dh wnnbpb gl khijhlb\e _ gby hrghBh=4xs[hijh\h"Z

G tgZihj jZ[hgbo b “hihegbl_evgh \dexqg_ggh]h j_a
th "Zq_ jZkoh"Z Q\dhn]jh” ey _I|ky dZd hj*bgZlZnlh
g_gghc ihkljh_gb_f gZ ]jZnbd_ iZjZee_evghc jZ[hlu ¢
Q+tH s h~gh]lh j_a_j\gh]h gZkhkzZ b khhil\_Ikl\mixs __
I evghklb gZkhkghc klzgpbb ij _~klz\e _gh \ ijbeh” _gb

Dhebq_klI\h ihlj _[guo j_fhglguo mqgZkldh\

=L
N= T (2.8)
G_h[oh”~bfh_ dhebqg_klI\h i_j dexqg_mbxe-"he gh [ulv
LX:4¢mm( 2mm;zm.2_02ﬂzﬁmst

3 4.502-107 - 45301

N:@=6,77z7

159,3
n=7 +1=6.

JZkg_ | AbZf_Ijh\ Ijm[hijh\hAh\ \ a~rZgbb =GK

GZkhku \ =GK mklzZgzZ\eb\Zxlky g_ihkj_~kI\_ggh \ |

GZihjgu_ Ijm[hijh\h”u hl gZkhkh\ h[t_"bgyxlky \ k
F_"~"m |IhgdZfb bo ijbkh_"bg _gbc gZ dhee_dlhj_ bmkl
I evgu aZ"\b'db GZ dzZ ~"hf ba gZihjguo Ijm[fhigh\r
=GK mklZgzZ\eb\Zxlky hldexqZxsb_ azZ”\b db b jZkoh
\ fZrbgghf aZe_ \uihegyxlky ba klZevguo Ijm[ khg”~bc
p_\u_ kh_"bg_gby ijbkh_~bgyxlky lhevdh \ f_klZo Znkl
Imju GZihjgu_ Ijm[hijh\h”?u ijhdeZ”u\Zxl \"hev Kh gu
ijh\h”~u hl gZkhkzZ ih"kh_~bgyxlky d h[s_fm gZihjghfm
r eulm

>pbZf _lju Ijm[hijh\h~Ah\ hij_ "~ eyxlky ih [Z[ebpZzZf >
g_aZbeb\Zxsbo kdhjhkl_c gZ gZihjyhf, EInOfhijth\k ol _
gbg_kdbo "Zgguo gZkhkZ

JZkg_| ~bzf _Ijh\ Ijm[hijh\h~h\ =GK k\hTblky \ |Z[e!
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LZ[ebpZ+>bZf lju gZihjguo Ijm[hijh\hAh\

GZbf_gh\zZgl : JZkg _lguc jZ Kdhjhkly .
lim[hijh\haz| >P2T_11 T e k fk 10001
GZihjgZy ebghb
Srknkr o anoe 600 314,59 1,35 3,4
GZihjguc dhee| 1200 1258,36 13 1,26
GZihjgu_ lim[h 900 629,18 1,2 1,6
\hAu hl =GK : : :

22GZkh&kglZgpby
ljb _fguc j_a_j\mZj

GZ™_"gZy b wdhghfbqgZy jZ[hlZ dZgZebaZpbhggh
fh'gZ ijb \uiheg _gbb dzZd fbgbfmf "\mo mkeh\bc \ ilg
j_a_j\mzjzZ 1Ihlhd "b~rdhklb \ g f "he  _g [ulv klZ[bev
glhJu g_ kha”*z\Zlv mkeh\bc ihiZz~Zgby \ha*moZ \ §ZKkl
juf glh[u ij_iylklI\h\Zlv kdhie_gbx hkzZ”~"dZ b ieZ\Zxsb:
jZaf_ju ijb_fgh]lh j_a_j\mZjZ "he gu [ulv *hklZlIhggh \
gblv gZkhkZf ohjhrmx ]Jb”jZ\ebdm b h~gh\j f ggh fZ
klZgpbx

FbgbfZevguc mjh\_gv \h?u \ gZkhkghc dzZf_j_ "he
\ukhdbf k I _f qglh[u d\Z*jZlgu_ hl\_jklby \ gZdehfggh
ghc dzZf _ju \k_]*"Z [ueb aZiheg _gu \h~hc \h ba[_Zgt
gby \ha”moZ q_j_ ahédZigdl ijbL = ~Zgguc mjh\ _gv bBhe
"\ _joZ mebldb Z]j_]Z1Z b khl]eZkgh mklZgh\hqghfm ¢
ijb_fghlh j_a_j\mZjZ "h fbgbfZevgh]h mjh\gy jZ\gh

FbgbfZzevgzy _fdhklv ijb_fgh]h j_a j\mZjZ khklZ\b

_Qp't2
min — 60 ' (29)

1" _,4ijhba\h”bl_evghklv aZimkdz®> th]h gZkhkz f
t, £\j _fy g _h[oh”bfh_ "ey aZimkdZ \ jZ[hIm gZkbhkZ
gml

24305

W =2025 f2,

=em[bjgdhqg_c qZklb ijb_fgh]h j_a_j\mzgZ ifjbgBhfZ

fhl fZdkbfZevgh]h mjh\gy klhdh\ \ j_a_ j\mZj_ >gh
"he gh [ulv k mdehgRhfklhjhgm ijbyfdZ

lehsz”v ]jZ[_evgh]h ihf_s _gby jZkiheh _ggh]h gz
\mZjhf hij_" ey |lky ba mkeh\by jZaf_s_gby h[hjm~h
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ehd IljZgkihjl_jZ b g_h[oh”bfuo ijhoh”h\ f_"~m gbfb
ljb_fguc j_a_j\mZj Kkh\f_s gguc k fZrbgguf ageh
pbb ~he g [ulv hI®_ e g hl g ]Jh Bevrhohg \ilhlmgmpah fh
ghc k ]brjhbaheypb ¢
FZdkbfZevgh_ gqbkeh imkdh\ ijbgbfzZ_Iky jZ\guf ]
>ey hij_~_e_gby \ukhlu k[hjgh]h j_a_j\mZjZ g_hJ[
hjt f gZ iehsZ”v j_a_j\mZjZ \ ieZg_
ljb djm]Jehc nhjf_ iehszZ”v ih\_joghklb klhdh\ \ ijb
hij_ ~ ey |ky ih nhjfme _

(31429
- _ : 21
- 2( w0 "¢ (p)’ 219

] _ UWgmmlj_ggbc jZ"bmkjlagZigzbyky jZ\guf f
o tp_gljZevguc m]he fZ\guc

F_45 [314-168_

sin168|=3938 f2.
2 180

IhA[hj b jzaf_s_gb_ h[hjm~h\Zgby \ ]jZ[_evgh:

>ey f_oZgbg_kdhc hgbkldb klhdh\ i_j_ ~ ihkimig_gl
amxlky j_r _Pdh[hedb

ljb  ijhba\h~bl_evghklb e F hipogylg r_Id
ChannellMonsterfh~ _ eGDD5020XD k "\mfy [ZjZ[ZgZfb ba Ki
ijmlv_\ b h”rgZ j _a_j\gZy

RbjbgZ b ]Jem[bgZ hldjulh]h ijyfhm]hevgh]h daAgZe
lhdZ ih j_r_1dZf ijbgbfZ_Iky bkoh”?y ba jZaf_jh\ Ibih\u

RbjbgZ dzZgZeZ ijbgbfZ_I|ky jZ\ghc ff lehsZ”\
ithilhdzZ \ dZgZe_ hij_~ ey |ky ih kZfhhgbsZxs f ck KxtlfiZh
kbfZevghfm jZkoh”m

<kihfh]zl_evgh_ h[hjmAh\Zgb_ =GK
Ih~t_fgfzgkihjlgh_ h[hjm~h\Zgb _

GZ DGK ij_"mkfzljb\zZ _Iky mkljhckl\h klZpbhg
ljZgkihjlgh]lh h[hjm~h\Zgby “ey fhglZ guo b j_fhglguc
| _ogheh]lbg_kdbo hi_jZpbc Lbi ih~t_fghlh h[hjm~h\Zg!
fZdkbfZevghc fZkku b ]Z[Zjblh\ ih~AgbfZ_fh]h h[hjm~h\

< ljZ[_evghf hI*_e_gbb ij_"miKA&vjZj\Vlgqgmx Kk jr
Ijb\h~hf ]Jjmahih~t_fghklvx lhggu b IZev g_j\yqgmx
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]jmahih”~t _fghklvx |hggZ DjZkgh]\Zj» _ckdbc djZgh\u

< fZrbgghf hi”® _e gbb ij_"mkfzZébn\gd jkwggmx k jr
ijb\h~hf Jjmahih”~t_fghklvx lhgg Z 1zd _ djzg itr\_
ih~"t_fghklvx lhgg k ijhe_Ihf f DjZzkgh]\zZj*_ckdbc

Kbkl _fZ \_glbeypbb

< ]ljZ[_evghf hi®_ e gbb mkidjEQydulpkygmx \ _glbekpk
r _klbdjZlguf \ha“mohh[f_ghf \ | _q _gb_qgZkZ 1ljbqg_f ij
ij_ \urZlv hlkhk-gZ \h ba[_"Zgb_ aZly]lb\Zgby \ha”“mo.:
]h dhee dlhjz

ljhba\h~bl_evghklv ijblhggh]h \ _glbeylhjZ

Vi g Q : U ® fhug (2.11)
] c+kljhbl _evguc h[t_f ihf_s gbc ]jZ[_evgh]h hir e

< fZrbgghf aZe ij "mkfzZljb\zZxl| iylbdjZlguc \ha™m
qgZkZ
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3Hgbklgu_ khhjm™ _gby
Hij_~ e _gb_ kl_i_gb hgbkldb klhgguo \h”
Kj_~gbc jZzkoh”™ klhgguo \h” ihkimiZxsbo gZ hqgbkl

_Q
qmid_24' (3-1)

] 4 tkmlhgqgh_ dhebqg_klI\h klhgguo \h” ihRlkidxsbo

o -2

° 86400 (3.2)
7249175 3

= =302049 f

Ornig >4 302049 1°/ q

g - 7249175 _ 084/ k
86400

FZdkbfZevigZkoh” hij_ " ey |ky ih nhjfme _

qmax = kgenmax x qmid' (33)

1" _geMéaxtfZdkbfZevguc dhwnnbpb_gl g_jZ\ghf_jghklb ijl
gZ hgbklgu_khhjm  _gby dZgZebaZpbb ijbgbfzZz _ Iky ih

Onae = 1,484x 302049 = 448241 °/ q

Omas = 1484x084=125 1%/ k

FbgbfZevgdkoh” hij_~_ey_Ilky ih nhjfme_

Oin = Kgenmin X Gmias (3.4)

1" _gehhin £fbgbfZevguc dhwnnbpb_gl g_jZ\ghf_jghklb ijb
gZ hgbklgu_ khhjm  _gby dZgZebaZpbb ijbgbfz_Iky ih

O = 0,71x30,20= 214455 f*/ g

Omins = 0,71x 084= 0596 f*/ k

lib\_~ ggh_ gbkeh “bl_e_c ih \a\_r_gguf \_s_kI\Zf
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(3.5)

] _Ktdhgp _gljZpby klhgghc "b~Ardhklb ih \a\_r_gguf \_:
m. tghjfZ aZ]jyag _gbc gZ h~gh]h "bl_ey ih \a\_b_ggu
gbfZ _Iky ih |Z[ebpn =651 Gkm.

_ 240x 7249175
65

Nc

= 267662q .

ljb\_~ ggh_ gbkeh "bl_e_c ih ;ID

L, xQ

N, m

(3.6)

1" _edtdhgp_gljZpby klhgghc b ghklb ifh) @D
m tghjfZ aZ]jyag_gbc gZ h”*gh]hn.pjbeghfih KD ihblZ]
p_ m @rs]/qq_ekml,

_ 270x 7249175
B 75

N, = 260970q .

Dhwnnbpb gl kf _r _gby klhgguo \h® k \h~hc \hth _f
g _Jh i _jbh~Zz

1 ¥l

y=——, (3.7)
1+&xeﬂ§ﬁ

Os

] *Fkj_~gbc k_dmg~rgué KZkoh~ f
Q; tjZkoh” \h~u \ § kd_abffhc b e Ihf
L +jZkklhygb hl f _klIZ \uimkdZ ~h jZkq_lgh]lh kl\hjZ
o xtdhwnnbpb_gl mgblu\Zxsbc ]b*jZ\ebg_kdb_ nZdlh

a:(px;anqE (3.8)

] o xtdhwnnbpb_gl o0ZjzZdl_jbamxsbc Ibi \uimkdZ hjbg
\h]lh \uimkdZz

Exdhwnnbpb_gl ba\bebklhklb jmkeZ ijbgbfZ_Ilky ih
?xdhwnnbpb_gl Imj[fme_glghc “bnnmabb
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E:Vp><Hp><g

2xmxC (3'9)
1" _pXkdhjhklv \ j_d_ f k akfhdf
G+kj_"gyy lem[bgZ j_dB2,fe_dbfhc
g+mkdhj _gb_ k\h[h~gh]lh iZ® gby f k
mzdhwnnbpb gl ;mkkbg kdZzZ
Ktdhwnnbpb gl R_ab
Dhwnnbpb gl R_ab
K=1x¢[G,, (3.10)

1" Qdiwnnbpb_gl r_jhoh\ZlIhklb ijbgbfzZ _Iky ih ijbel
e I Ney @Dbu

Hij_ ~ e _dbwnnbpb_glZ kf_r_gby ~ey abfg_]h i_jbh

1
Ke= 8/32 = 22.75;
005

Ea_ 0,21x 32x 9,81: 0,006
2x 24x 22,75

a?=15x127x3 0,006 = 0,367
0,84

1_ -036%/500
a

7/ = — = 0,139-

90
1+ % @ 0,36 /500

084

Hij_~ e _gb_ dhwnnbpb_glZ kf_r_gby ey e_Ig_]h i

1
K®= x§/44 = 29,47,
0,04

Ee_ 0,32x 44x 9,81
2x 24x 29,47

0,0097
*= 15x127x3| 2= >! 04
o =15x12hs= e 3

=0,0097,
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-0.43¥/500

e 1-

=0,169.

1+ % e70,4§/500

Dhwnnbpb gl kf_r_gby ey abfg _]Jh i_jbh”~Z ijb hi
kehjhrghfm [ZeZgkm
1— -adll,
P (3.11)
’ 1+%xefa%
Os

IR
\'h

l, =tx86400x Vv,

]~ Wj Hy ijhoh ~ _gby ~h jZkqg _Ighlh kI\hjZ

|, =2x86400x 0,32 =55296f;

1 -0,367%/55296
a - _

Yn =
1+9

=0,9999085
0 xefo,seﬁ/ssz%
0,84

DjZlghklv jZa[Z\e _gby
J]h i_jbh~Z

A
Os

DjZlghklv jZa[Z\e _gby

qa_ 0139x90+084 _ 15897 a
0,84
DjZlghklv jZa[Z\e_gby

e 0169x120+ 0,84
0,84

n

=2514jZa

Djzlghklv jZza[Z\e_gby
fm [ZeZgkm

28

L,¥3)Zkklhygb_ ~h jZkqg_lghlh kI\hjZ
Au \hAh_fZ hT f_KkIZ \uimkdZ

jZ\gh_ "\mo km

(3.12)

kml

klhgghc \h”Au \h~"hc \h~h_ fZ

(3.13)
"ey abfg ]h i _jbh"Z
"ey e_lg_Jh i_jbh~Z
"ey abfg_Jh i_jbh”Z ijlh jZ



nd— 0,9999085< 90+ 0,84
084

~10813jZa

>himklbfZy dhgp_gljZpby Ya\_r_gguo \_s_klI\ \_klh
fhc \ \h~*h_f ey abfg_]h b e_Ig_]Jh i_jbh~h\ hij_~ ey |

C”m:nxAC+Cp, (314)
] AKxij_~ _evgh “himklbfh_ m\ _ebqg_gb_ \a\_r _ggul \_
ke Kkf_r _gby kh klhgghc \h~hc f] e

Ki+tdhgp_gljZpby \a\_r_gguo \_s_kI\Z \ \h*h_f_ abf

>himklbfZy dhgp_gljZpby \a\_r_gguo \_s_kI\ \ klh:
i _jbh” ijb k[jhk_ \ \h~h _f

C* =1589x025+3=697f]/ e

>himklbfZy dhgp_gljZpby \a\_r_gguo \_s_KkI\ \ klh
i _jbh” ijb k[jhk_ \ \h~h _f

C*® =2514x025+5=113f]/ e

>himklbfZy dhgp_gljgdabykliidghc \h”_ kimkdZ_fhc
"ey e _lg_]h b abfg_]Jh i_jbh”h\

Lim = €@ -1x

A

(Lﬁm ) prlo“} Lim

—kt —kt + —kt ?
10 10 10 (3 15)

1" _iidp £ij_~_evgh "himklbfh_ agdgagWkblDhl dZI_]Jhjbb
_fZ ijbgbfz_Ilky jZ\guf f] e

L; xdhgp_gljZpbyeaDhrh_f_ f] e

D+xtdhgklZglZ ihlj_[e_gby dbkehjh”~Z ~ey aZ”"Zgbghc |

Ah_fZ hij_~_ey_lky ih 1Z[ebp_ > @
t+\j fy i j f s _gby klhgghc \h”Au hl f_klIZ \uimkilz ~
jZ
<j fy i _j f_ s _gby klhgghc \h”u hl f_kIZ \uimkdz A
| Z
o
-V, x86400 (3.16)
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>ey a btfu— 90 _ 0,035k m
0,31x 86400

>ey e t=|=,_ﬂ=0,026km
—  0,42x86400

>himklbfu_ agZq_gby ;ID \ klhgghc \h”_ kimkdZ_
gbc i_jbh~

L, = €589-1 % €—2,66 +3=8,06.

>himklbfu_ agZq_gby ;ID \ klhgghc \h?_ kimkdZ_ -
I _jbh~

L, = €514-1 X €-286 +3=6,38.

>himklbfu_ agZqgq _gby ;ID \ klhgghc \h”_  kimkdZ_
gbc i_jbh”~ ih dbkehjh”rghfm j_"bfm

H
7 xQ ~ 0
L7 p q_| —-04xL_— — —lim_ 3.17
lim 0,4)( qs x j x p |_I|m / 0,4 ( )

1" Mkh”_j Zgb_ jZkl\hj_ggh]h dbkehjh?Z \ j_qghc \F
f] e

Hnxtij " _evgh "himklbfZy dhgp_gljZpby jZkl\hj_&gh]
f "ey abfg_Jh i_jbh?Z ijbgbfzZz_Iky jZ\guf f] e

(Lim ) a:%x 62— 04x 2,66—6:—% =-33f]/ e
] X ] 1

>himklbfh_ agZqg_gb_ | _fi_jZImju klhgghc \h”u ijb
Lo = NXATC +T2, (3.18)
]M AT 1) _~ _evgh “himklbfh_ m\_ebqg_gb_ | _fi_jZImpu \}I
gbfZz_Iky jZ\ghc fK
o+l _fi_jZImjzZ \h~u \h~*h_fzZ \ e_Ilgbc i_jbh”" fK

Lo =2514x3+20=9542"K

Wnn_dl hgbkldb klhgghc “bAdhklb ih \a\_r_gguf \_
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W= (1— %] x 100%, (3.19)

en

. . ’97
>ey abfg_]h |_W§3{T2240

. 13 B
>ey e _Ilg _]h |_\mb=l‘(i\—21270jx100_95,3%.

Wnn_dl hgbkldb klhgghc “bAghklb ih ;1D

)xlOO: 97 1%,;

W= (1— LﬂjxlOO%,
Len , (3.20)

Wnn_dl hgbkldb klhgghc “bAdhklb ih ;ID “ey abfg_

W= (1— @jxlooz 97,01%.
270

Wnn _dl hgbkldb klhgghc "b~dhklb ih ;ID "ey e _|lg_
Vye=(1—6’—38j><100=97,64%.
270

Wnn_dl hgbkldb kdihdhgkid ih ;ID “ey abfg_]h i kbh:
g | _ih dbkehjh”rghfm [ZeZgkm

e - 33
= 1—
W [ 270

)x 100=11222%.

Bkoh”y ba lj_[m_fh]l]h wnn_dlZ hgbkldb d ijh_dlbj
hgbklgu_ khhjm  _gby dZgZebaZpbb gZ ihegmx [bheh]
kldhc gZ fbdjhnbevljZo

32L _ogheh]bg_kdb_ ko fu hqbkldb klhgguo \h~

L ogheh]Zgk&dfdgbkldb klhqgghle hfyda[hldb hkzZ~dh\
klZz\e _gZ gZ jbkmgd _
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Fa

v = DL  foEg—oy
1 fﬁéj‘ﬂm[J—‘ b \1"3

14 187

AL 12

e

13 P Earm I
fi
(1) 3

1+ijb_fgzy dzf_ja*zZgb_j_r_1Ihd ti_kdhéhbdaZ_ jbk evguc ehlhq

rZey i H\bggu_ jZ"bZevgu_ hlkkhwvejgldddgjbinbdzZthpbljbnbdZIlhj

t\lhjbggu_ jZ"bZevgu_ hlkhhagédthhqgkkldb fbdjhnbevlju la_jg

ju j_a_j\mZju hgbs_gghc b ijhfuldgidckhl®tev IbeZ ehlhd IZjrZe

dhglzdliguc j_a_j\thZjhlzxgh_khhjm  _gbkkj ~kRlhg_gguc \uimkc

i_kdh\u_ iehszZ"dkhkghra*moh”"m\gZy klZgwjhyguc iklZ[bebaZl
17 +ra~Zgb_ pijgkkh\ iebhszZz~rdZ "ey d_dZ

JbkmghdL _ogheh]bq_kdb_ ko_fu hgbkldb klhgqguo \h

JZkogkhhjm™ gbc f _oZgbq_kdhc hqbkldb
ljb_fgzy dzf_jz

ljb_fgZy dzZf_jZ ij_"gZagZq_gZ "“ey ijb_fZ klhggu
gZ dZgZebazZpbhggu_ hgbklgu_ khhjm  _gby ]Zr _gby |
b khijy _gby Ijm[hijh\h~h\ k hldjuluf ehldhf

Bkoh”y ba Ih]haxsqlh T e k ijbgbfZ _Iky ijb_fgZy
fZjdb b jZaf_ju 0 0 ff ~bzf _Ij Ijm[hijh\}t
ff ko _fZ ijb\h~blky gZ jbkmgd _

32



T_"}

" 20 0p s Fofo _3éoo /.
Aarmeod i w_m_.__.__.1 et 15O
ek il L Homrax
< r A el g oty “ /"":' TR AT o= S f e T e A e -
e — i .

y | = Jhmoofgy

$ SHS| L 000 soeo | |i| B3 ‘ | TR

3 % 5 I k¥ § & -

f | IR

] oo . ! 1 i ' J_

I — ;_[" St ji_!,_;'__.__:: = T

] " - E P .- = [ i PR

a ] LT ".;?‘_"’_"'_"‘_ E_ -1 b G

S = Fod D HE S S A S \I\ f C S s
L “Gaopa_npatkmu-

XL o“’

I ol

T
A

Ono

Fozpea £-1

Pyernta npu npu-
BRAKE MpoermE

3
=
4 T T 1 "[_%.l}"::- = e
] § i T
J 8 S l____
3 s TSR
ity L.
.\] % '_____-_.-._.ik_--.-—;
St
Komepo \_‘?ﬂg’ﬁi}?ﬂ}i‘i_
/50 2000 iso S0 oo &
flaoa

Jbkmghdtljb_fgzy dzf_jz
33

Lemwmo s
= Se0

Pospes 2-2



JZkqg | j_r_Ihd

J r_Idb ijbf_gyxlky “ey aZ” _j Zgby ba klhqguo \h
gbc

Bkoh”y ba ijhba\h~bl_evghklb hgbklguo khhjnmb g
gbfzxlky j_r_ldb ©Jbhl_d2 kimi_gqZlh]l]h wkdZeZlhjgh]
\b 'gu_ ieZklbgu k ihfhsvx djb\hrbigh]l]h mkljhckI\Z Ij.
[jhku k gb" e "Zs ¢ kilmi_gb gZ ihke_"mxsmx

D jZzkq_Im ijbgbfzZz Iky j_r 4dZ FZjdbkJK

JZaf _ju j_r_ldb JK

% ff tbjbgZ [ehdZ j_r_|Idb

% j ff tbjbgZ nbevlijmxs_c qZklb

Gj ff tlem[bgZ dZgZeZ ]"_ mklZgZ\eb\Z _ Iky j_

E ff tbjbgZ ijhahjz

6 ff tlhesbgZ nbevljmxsbo ieZklbg

P d]f£kkZ j_r_Idb

|

AR SN

N

\\\i.\
NXXX \‘-m“**v.\\v
- \

L CINT I

JbkmghdJ rzldZ klmi_gqgZlzZzy fZRb JK
Qbkeh ijhahjh\j r_Idb hij_~ ey Iky ih nhjfme_

B +¢0

_ b
n= bis (3.21)
n:1260+3:97r|
10+3
FzZdkbfZevguc mjh\_gv “bAdhklb i_j_ ~ j_r_Idhg hi

fme
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max:M (322)
N, -n-b-V.

]"v._-fZdkbfZevgZy kdhjhklv ihlhdZ i_j_ ~ j_r_Idhd ijl
\by g_ ijh*rZ\eb\Zgby hl[jhkh\ @ fjka j r_Idm
N,-gqbkeh j r Ihd ijbgbfzZz Iky ~\_ jZ[hgbo b h~gZ
> | @
max=—105'125 =0,68 f
2.97-0,010-1

<ukhlZ kmoh]h [hjlZ hij_~ ey Iky ih nhjfme_

Hkmng_hmax (323)
H,.=20-068=132 f

H.,s132f m~h\e _I\hjy | Ij_[h\ZgbyfHziz05f @

Ihl _jb gZihjz \ j_r_Id_ hij_"*_eyxlky ih nhjfme _
_gp-V2

R (3.24)

h

p

]*k,—dhwnnbpb_ gl mgblu\Zxsbc aZkhkhdéZkjgh 3db
g,—dhwnnbpb_gl f_klgh]h khijhlb\e_gby

Dhwnnbpb_glf_klgh]lh khijhlb\e_gby hij_~ ey Iky i
o\ .
g,=p- (E)3 -sin(«) , (3.25)
] B- dhwnnbpbaZg\lbkysbc hl nhjfu ihi_j ggh]h k _0Q2gby
a-mlhe gZdehgZ j_ r_Idb @.]hjbahglm

0003,: .
=0,92-(=——)° -sin(60) = 016

£p (0’010) (60)
~016-1°

; .3=0,024 f
2-981

H[t f aZ”~ _j b\Z _fuo hI[jhkh\ hij_~ ey Iky ih nhjfm

_ N K" ado
W,, = 1000 " (3.26)
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1" a,-9hjfZ hi[jhkh\ gZ h*gh]lh q_eh25&Zkmkngld ly _e

_267662-0,025

= =67 f2 kml
1000

Kmoh_\_s _kI\h az”_j*b\Z _fuo hI[jhkh\ hij_~ ey I}

— Wdo e (100_ I:)do)
Ay = 100 : (3.27)
1" n—-1ehlghklv hI[JWKN\fA kh]eZkgh >i @
J,—-\eZ ghklv hi[jg0rH \
A. = 6,7-0,75- (100-80) ~1005 | kml
100
H[t_f hi[jhkh\ hij_~ ey |kg ih nhjfm
Ay -100
Quo = 7. (100-P)’ (3.27)
] _a-h[t_fguc \_k hl[jhkh\ \eZ ghklvx ey ijZdIb«

fh™ I [ulv ijbgyl jz\gdf | f
J.-\eZ ghklv ~jh[e_guo hI[jhkh\

_1,005-100

= Y 503 f2 kml
1. (100- 80)

Qdo

>ey h[_a\h"b\Zgby hi[jhkh\ ijbgbfZ _ Iky ]Jb"{Z\€
ljZgkihjl _j nbjfu ©; ewdiheva& jbk ljhba\kh”™b
ljZgkihjl _jz fi q
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1+ijb_fguc [mgdt]brjhpbebg2phlhd hI\h~"Z nbewxlghgZ hl bfZz
5+]b*jZ\ebqg_kdbc ijbNEYKkihjlbjmxsbc Ijm[highbhANhjhlgh_ mkljhck
8+tdhgl c@® 4] r _1dz
Jbkmghd =b"jZ\ebqg-lkdidplkcihjl kjk

lihrhe bl _evghklv jZ[hlj&Z gikikkl jZ

Wi

t, =—2 3.28

il Qil ( )
6,/

til —0—5—13,4 q

lhke  ij-lkkgkihjl_jZ hl[jaRughklvx i j_kuizZxjlky

ghc ba\_klvx b hl\haylky gZ iheb]lhg I\_j2uo [ulh\uo hli

JZkqg | i_kdheh\db

| kdheh\db ij _~gZagZqZxlky "“ey \u™ _e _gby ba k
fbg_jZevguo gZklbp djmighklvx ff b [he__
ljbf_g_gb_ i_kdheh\hd h[mkeh\e_gh I_f qlh ijb kh
\ hlklhcgbdZo fbg_jZevguo b hj]J]Zgbg_kdbo ijbf_k_c \t
aZljm~g_gby ijb m~"Ze_gbb hkZ~dZ ba hlklhcgbdh\Zb “
gbb Z 1Zd _ baghk rgj_&EZpijdpljihke_ _~mxs_f h[_a\h b\Z
Bkoh”y ba ijhba\h~bl_evghklb hgbklguo khhjm g
gbfz _Iky Zwjbjm_fZy i_kdheh\dZ ih IbRh\hfnkhkhhydmy
hi" e gbc RbjbgZ hiI®*_e_gby f ”"ebgZ hl™_e_ gdhy
f Ko_fZ Zwjbjm _fhc i_kdheh\db ijb\_* _gZ gZ jbkmgc
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1 & 10— ! 6
9 8 N
l1+tih"\h”"ysbc dZgjZ&kij 2 ebl _evguc dzmgyad Hm[hijh\h" kb Kij
kdzZfb ey ]b~jhf_oZgbg_kdh]h kfhjguic kddZg Ze¥h~ysbc dZgZe
7+ih~"ZqZ \h”u gZ ]b*jhkffldqZ ¥h~u gZ Jb jwdl\Z1hij_kdhimevil
10+tih~ZqZ \ha"modjqZlZy Ijm[Ah"hkeb)\

JbkmghdKo fZ Zwjbjm_fhc i_kdheh\db

@b\h_ k_q_gb_ ihlhdZ \ hi~_e_gbb hij_~_ey_lky it
0, = —mss_ (3.29)

]"N tgbkeh hl* e gbc i _kdheh\db
Viax £ fZdkbfZevgZy kdhjhklv ~\b>_gby “bAdhklb \Zi_k

_lky kh]eZkgh [Z[ebp _ > @ jZ\ghc f k
o, =22 _347 2
3-012

JZkq_lgZy Jem[bgZ i_kdheh\db hij_~ ey Iky ih nhj

[
H,=—
e (330)

]" B, +rbjbgZ hl~_e gby i_kdheh\db f

H =247 _ 58 f
2-3

S

>ebgZ i_kdheh\db hij_~ ey |ky ih nhjfme _
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_1000-K, - H, Vo, (331)

Ls
UO

1" K. xdhwnnbpb_gl aZ\bkysbc hl IbiZz i_kdheh\db 2 _

jZdl_jbklbd ijbgbfzZ _Iky ih IZ[ebp_ > @ jZ\guf
U, xt]b”jZ\ebq_kdZy djmighklv az”_j b\Z_fuo gZk]bp
ebp_ > @ jZ\ghc ff k

LS:1000'2'31%'3’58‘0’12:12,6 fijbgbfz_likkdheh\dm ~ebghc  f

FbgbfZevguc mjh\_gv \ i_kdheh\d_ ijb fZdkbfZevg
gby "brdhilgbc\hij_~ ey Iky ih nhjfme _

h = dmns g (3.32)
N-Bg -V,

1" gmnstfbgbfZevguc k_dmg~rglkjzZzkoh” f
- 0,596 0565 f
3-3-012

<ukhlZ ihjh]Z \h~hkeb\Z hij_~ ey Iky ih nhjfme_

<
H, - 3-h
P=_° «jz/ min | (3.33
«q/g_l
" K, xdhwnnbpb_gl thZ‘szbcfﬁi*ISghr_gb_
_ 125 ..
Kq_0,596 i
P:2'0’58_2213'0’55=0, 40 f
213 -1
>ebgZ \h"hkeb\Z hij_~ ey |ky ih nhjfme _
b- Onase , (3.34)

m-P+HSj§-1/2~g

]"mzdhwnnbpb_gl az\bkbl hl \_ebgbgw,8sdh\h]h k ZIt
g+mkdhj_gb_ k\h[h~Agh]lh iZ*kgby f
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o 1,25
- 2
0,35 ©,40+ 0,58 3 -/2-981

=082 f

JZkoh”~ \ha”moZ hij_~ ey |ky ih nhjfme _
Q\ha:‘Js'Ls'Bs'N’ (335)

]* J.xbgl_gkb\ghklv ZwjZpbb ijbgbfZ_Iky kh]leZkgh in
2 fAq

Q,,=4-15-3-3=540 f* g

JZkoh” | _ogbqg_kdhc \h*u gZ ]b”*jhkfu\ i_kdZ h~g
eh\db hij_" ey Iky ih nhjfme _

qsl :Vh 'Isc 'bsc! (336)
1"V, \hkoh”~ysZy kdhjhklv kfulghc \h”u \ ehld_ ijbg

imgdIm > @ jZghc f Kk
I.x*ebgZ i_kdh\h]h ehldz f

>ebgZ i_kdh\h]h ehldZ hij_~_ey_Iky ih nhjfme_
lL=L.-3 f (337)

]~ ~ebgZ i_kdh\h]h ijbyfdz f
b.+rbjbgZ i_kdh\h]h ehldZ jz\gzy f

|, =15-3=12f
q, = 0,0065-12-05=0,04 f* k

H[t f aZ” j'b\Z_fh]h i_kdZ \eZ ghklvx hij & ey

a-N,
1000’ (3.38)

Q
1"Z+tdhebqg_kl\h az”_j b\Z_fh]h i_kdZ ihkImiZxs_Hh \
gbfZz |ky khl]eZkgh I1Z[ebp _ > @ jZ\guf e g_eAknmn

Nexijb\_~ ggh_gbkeh "bl _e c ih \a\_r _gguf \_s_ KklI\Z

~0,03-267662

=803 f> kml
1000

Q
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Li [m_fZy Jem[bgZ ijbyfdZ ey i_kdZ hij_~_ey_ lky

_3'Qs't2
h, = RN (3.39
]"t,xijh~he bl_evghklv ojZg_gby i_kdz \ ijbyfd_ \ kmlc
]leZkgh i > @ jZ\guf kml
RzjZ"bmk ijbyfdZ ijbgbfzZz _ Iky jzZ\guf f
3-803.2

h=— % —227f
314-15°-3

<ukhlZ kehy hkz~dz \ i_kdheh\d_ hij_~ _ey_Iky ih

Q
- s 4
SRR (340)

8,03

=222 _006 f
"k 3.15.3

Kljhbl _evgZy \ukhlZ i_kdheh\db hij_* ey Iky ih nt
Honp=Hs +hoe + 02, (341

] h,;x\ukhlZ [hjlZ i_kdheh\db gZ” ih\_joghklvx \h*u
\ hlklhcgbdZo jZ\ghc f

H,,=116+006+03=152f qlh f_gvr_ Kkljhbl_evghc \ukhlt
I_kdheh\db f agZqgbl i_kdheh\dZ ih~h[jZgZ \_jgh

JZkoh” | _ogbq_kdhc \h*u gZ ]Jb*jhwe \Zlhj i_kdh
nhjfme _

_Qs-20

S NG (342

]"t;xijh~he bl _evghklv \u]ljmadb i_kdZ dzd ijz\beh g

ntgbkeh \u]jmahd ijbgbfZ _Iky g_j_~_ h”gh]lh jZzaZz \
803-20 3
% 3105 071 d e k

libgbfZ Iky ]bAjhwe \Zlhj k 0Zjzdl_jbklbdZfb
~ApZf 1j khiezf
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ApbzZf _Ij Jhjeh\bgu “bnnnmféhjz =+
gZihj ihke_ "bnnmdahjZ «
jZkoh”™ jZ[hg_c "b3dlkekkb *
gZihj jZz[hg_c brdhklb %

-jZkoh”™ i_j_dZgb\Z_fh]h énkkz"dZzZ

-jZkoh”™ i_kdhimew Wk =

LZd dzZd ijbgyluc jZkoh” jZ[hg_c "b~dhklb [heer_ |
"bl_evghklv \u]jmadb [m”~_| f_gvr_ gZkh\
NZdlbg_kdh_ \j _fy \u]jmadb [m”_1| jZ\gh

thdIZ 8,03 20 —
® (36-36)-3-1

419

F——'_—‘m. .
AR ._

g\v- L e N

S Az s O
%S00 s s {//r,
o 700 LR e i g ;, z.
A0

Jbkmgd=brjhwe \ZIhj

Lj_[m_fuc gZihj ihke_ “bnnmahjZ Jb*jhwe_\ZIhjZ |
fme

G = G_+h +h,, (343

42



]* G +] _hf ljbg_kdZy \ukhlZ ih~t fZ i_kdhimeviu kqbl
ijbf_jgh “h \_jog_c lhqdb f
htihl_jb gZihjZ \ imevikijh\h” _

lhl_jb gZihjz \ imevihijh\h~A_ hij_ "~ _eyxlky ih nhjfi
h =i, f(344)

]*i + ~“bgbqgu_ ihl_jb gZihjzZz ijbgbfzxlky ih > @ijb |
imeviu [he_ f Kk
l+"ebgZ imevihijh\h~*Z hl ijbyfdzZ ~h f_klZ \uimkdZ

f
h, +f_klgu_ ihl_jb hjb_glbjh\hqgh ijbgbfz_ Iky b hl

g_
H

h =0011.60=066 f
h, = 01:0,66= 0,066 f
H, =379+0,66+0066= 4516 f

f

H[ _a\h " b\Zgb_ ij “mkfhlj _gh gZ i _kdh\uo iehszZ"d:
Ih dZl1Zeh]m ih~[bjZ f gZkhk ih*Zgb | _ogbg_kdhc
nbjfu ©*UXQGIRV?2 6 + 6 4 1 ' GZkhkk 1

ghc klZgpbb i_j\bgqguo hlklhcgbdh\ k izZjzf _1jzZfb
tih"ZgqZ e k
tgZihj £ f
tqZklhlZ \jZs _gbyhf fbg
tfhsghklv we _dljh*\b]zd<éy =
tfZkkZ gZkhkd ]t

Jzkq | i_kdh\uo iehsZ~hd

>ey ih*kmrb\Zgby fbg_jZevgh]h hkzZ*"dZ m~Zey_ fh
i_kdheh\hd \ | _oghekdb§ kdEgpbb hgbkldb ij_"mkfhl
\u_ iehsz”db k h]jz "Zxsbfb \Zebdzfb \ukhlhc f

GZ]jmadZ gZ iehsz*d®m kh” ijb mkeh\bb i_jbhabq_
\haZ ih*kmr_ggh]h i_kdZ \' I _g_gb_ ]h*Z >ey kt_&*Zz
\u_ iehsz”db mkljzb\Z _|ky iZg"mk k mdehghf

G_h[oh”bfZy ihe_agZy iehszZ”v i_kdh\hc iehszZ”db

- 365

] KgZ]jmadzZ gZ iehsz~rdm Jijthgylz
2 +dhebq_klI\h iehsZ”hd
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F 80335 _gpog2
27-2
ljbgylu dZjlu i_kdh\uo iehsZ hdBxgzaf_ jZfbf dzZ "Z\
"hklZlhggh ey h[_a\h b\Zgby i_kdZ
M~rZey fZy k i_kdh\uo iehszZ”~hd \h"Z gZijZ\ey_ Ik
khhjm™ gbc H[t f "j gZ guo \h™ hl\h~bfuc aZ kmldb
ijb jZa[Z\e_gbb i_kdZ \ imevi_ ih fZkk _ khklz\bl
Q=W-15-20, (346)

Q=803-15-20=2409 f°
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JZkq_| i_j\bqguo jZ*"bZevguo hlklhcgbdh\

HiklZb\Zgb_ y\ey_ |ky gZb[he__ ijhkluf b gZklt ijb
d_ kihkh[hf \u”_e_gby ba klhgguo \h” Jjm[h”*bki_jkgt
ith™ A ckl\b_f ]jZ\blZpbhgguo kbe hk_"Zxl| gZ ~"ghzklkl
gZ _]h ih\_joghklv leZ\Zxsb_ \_s_kI\Z m~Zeyxlky Ik if
klhcgbd_ih”\_kguf mkljhcklI\hf jZaf_ s gguf gZ \[ZsZ
kilmizZxl \ ijb_fguc [mgd_| <uizZ”*Zxsbc hkzZ~hd k ihfhs:
e _gguo gZ ih"\b ' ghc n_jf_\ kjb\f]llzd ItkkhkklhcgbdZ

JZkg_| i_j\bgguo hlklhcgbdh\ k\h~blky d hij_ N _e_
klhcgbdh\ wnn_dlZ hk\ _le_gby klhgghc "b~rdhklb hh[t
]h hkz~rdz

ljbgbfZxlky jZ"bZevgu_ i_j\bgqgu_ hlklhcgbdb ZbZ

"bZevguo hlklhcgbdZo klhggZy \h*Z ih~Z |ky ih p_gl
e ggZy \h*Z hl\h”*blky \ djm]h\hc i_jbn_jbcguc elnlhd
keb\u I _j\bggu_ jZ”"bZevgu_ hlklhcgbdb h[hjm~h\WZgu
]Zxsbfb \uizZ\rbc hkz~"hd d jZzkiheh _gghfm \ p_glj_ b
dhlhjhlh hkzZz"hd m~"Zey |Iky gZkhkzfb

Pa3pe3 A-A

.
I Bgsit
130,
3 24w
[ B — R = 4.620)
T e o a0t ST g = e
= T "
50
£.190 2w
530 Ty gig\.m&r_mu&dma_
[ = s VALY - Y 7 4
B > Brrehis )
2SI ISIT Y Pacnpedenumensnoe
xamao — Toybonpobod eowoeo ocodka

Mhax wa ors. 11.360 21958 omm. ocu 6.000

flo3kad 20enved Bedy d

1+gZijZ\eyxsbc pbebgm[high\h” ih"Zgb klhgghc "b~rdhklb
3xthI\h” klhgghc "b~rdmRlbe gb_ kujh]h NkZKRKk[Ajgalclhd
6 tihemih]jm ' gZy ~hkdZz

JbkmgRdl j\bgguc hlklhcgbd
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=brjZ\ebq _kdZy djmighklv aZ”~ _j b\Z _fuo gqZklbp

U, = 1000 Hoy Koy (347)
Koot Howt ) °
a-t - set set
set( h j
I txt]lem[bgBlhgghc gZklb hlklhcgbdZ f
Kt £ dhwnnbpb gl bkihevah\Zgby h[t fZ hlklhcghbd
1Z[e > @
. xtdhwnnbpb_gl mgblu\Zxsbc \ebygb_ | _fi_ jZImju

thklmiZxs_c¢c \ hlklhcgbd

tet £ijh"he bl _evghklv hlklZb\Zgby klhgghc "b~dhklb
lhc;K f ijbgbfzZz Iky ih IZ[e > @ ijb wnn_dl_

h tkehc \h~u \ eZ[hjZlhjghf pbebg”j_ ijb dhlhjhyf it
wm_dlZ hk\_le _gby f

n, tihdZazl _ev kl_i_gb aZ\bkysbc hl Z]ehf_jZpbd \e&
ghl[ulh\uo klhgguigb\dgkfz Iky

1000- 31-0,45

Uo = 0,
0,45 31)

=109 ff k

1,24~796~(

ljhba\h~bl _evghklv hlklhcgbdZ

Oset = 2’8 Kset : ()szet - dezn: (JO _\/tb :’ (348)
1~ dhwnnbpb gl i j kg _|IZ
Dot bZf Ij ijbgylh]h hiklhcgbdz  f
doy £~ bZf _Ij \uimkdghlh mkljhckI\Z hikihcgbdZ ijbgb:
iih_dI26f:

Vi £tImj[me_glgZy khklZ\eyxsZy ijbgbfZ_ Iky kh]dZkc
kbfhklb hl kdhjhklb ithlhdZ \ hlklhcgbd_  ff k 8§ ff k

Oue = 28-0,45- €07 — 257 © €09-0 =1227,48 ° ¢
G _h[oh”bfh_ dhebq_ki\h hiklhcgbdh\ hij_~ ey lky

N :%, (349)
3 4482,41_365

122748

libgylh jZ~"bZevguo hlklhcgbdZ ih Ibih\h2a7888, d
1Z[e > @ "bzf ljem[bghc f
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NZdlbqg_kdZy ]b”jZ\ebg_kdZy gZ]jmadZ gZ hlklh
nhjfme _
qmud

fo_
qset_ N ’ (350)

qsfm _ 448424121120,6 f3 q

NZdlbqg_kdZy ]b"jZ\ebq_kdZy djmighklv azZ™_jy\Z
_lky ih nhjfme _

. 11206
°  28.045 €0° - 18

<099 ff k

NZdlbg_kdzZy ijhrhe bl_evghklv hlklZb\Zgby hij_~_

1000- 31-0,45

t! =
0,45- 31)0'2

set

8774 Kk

124. 0,99(

NZdlbg_kdbc wnn_dl Wi\52l@€%gby

Dhgp_gljZpbb \al_r_gguo \_jskKlthgglibc "brdhkilb
Ays ¢ ba hlklhcgbdzZz jZkkgblu\Zxlky \ nhjfme _

e (35)
= 240 (288 4908_ 1,5 f] e
Logp = Len—001- W- K, - 01— A, (352
H_eﬁ;mihegklhqghc *brdhklb ihklmizxs_c \ i_j\bqgu
e

Atahevghklv beZ \ Zwjhl _gd_\ “heyo “bgbpu ijbg
Lo = 270—0,01-52,6- 240- (1 03) =181,63f]/ €.
Kmoh_ \ s klI\hhkigthd& hij ~ ey Iky ih nhjfme _

cen — Cex:Q

Anud = 106

(353
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_ Q40-1222 27249175

= -853 | kml

Anud

H[t f kujh{kZ~dZ hij_~_ey_lky ih nhjfme_

_100-Ay, 354
QmUd Vmud” "OO_ I:)mud:’ ( )

]~y . +iehlghklv hkZ~dZ ijbgbfz IRy jz\ghc | f
Fua+\eZ ghklv kujh]lh hkz~dz

100-853 _ 15173 kmi
1-€00-94

Qmud:
Lj [m_fZy \ukhlZ hlklhcgbdZzZ hij_~ ey |ky ih nhjfn
H=h+H_+h+h f (355

]" h +\ukh!Z [hjlZ hiklhcgbdZ gZ”~ ih\_joghklvx \h”~u i
fi > @
N +\ukhlz g _cljZevgh]h kehy kh]eZkgh i > @ ijl
N +\ukhlZ kehy Hkz~dZ

<ukhlZ kehy hkz~dZ hij_~ ey Iky ih nhjfme_

_ 4'(?mud
h“”_n-Dget~N.n’ (359
] ntgbkeh \u]jmahd ijbgbfZ_I|ky ey jZ"bZevguo nhlkl
ldb
no 42T o
314-30°-4-3

H=03+31+03+0017=372f

<h”hbaf_jbl _evgh_ mkljhckl\h ehlhd IZjrZey

Ehlhd 1ZjrZey khklhbl ba ihA"\h”ys Jh jzkljm[Z4 ]F
s lh jzkljm[Z ;hdh\u_ kl_gdb Jhjeh\bgu kljh]h \_jdbdZ
ehg \ klhjhgm ~\b" _gby \h”u

>ey ijhba\h”bl_evghklb hgbklgQo khhjm3 igin¢ bj
gbfZ Iky ehlhd IZjrZeyijhimkdghc kihkh[gfkkwx
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JZaf _ju < ff\ ff f K Df f 2 f
L f

Ko fZ ehldZ 1ZjrZey ijb\_~ gB8.9Z jbkmgd _

< dzq_kI\_ kf_kbl_ey ijb h[_aazZjzZz b\Zgbb klhdh\ |
ehlhd 1ZjrZey \ dhlhjuc ~hihegbl_evgh ih”"Z |ky oefl
kiI\hj ihegh]lh i_j f_rb\Zgby

< j_amevlzl_km  _gby k _q _gby b j adh]h bafyg g
s _f jzZkljm[_ \hagbdZ_I| Jb”*jZ\ebq_kdbc iju'hd \ diglhjl
kb\gh_i_j f rb\Zgb_ oehjghc \h”u kh klhgghc

1700 |400] 1700 600 900 |400 900

1700 |400 1700 600 900 400, 900
6600

1 +ihA\hAysbc ehlhid j_ath” ihA\hAysbc jZkljhjehtbgZ
5+hl\hAysbc jZkljh[\h*%¥sbc ehlhd

JbkmgRBdKo_fZ ehldZ 1ZjrZey

JZkq_| khhjm™ _gbc [bheh]bgq_kdhc hgbkldb
Bkoh”"y ba ijhba\h”bl_evghklb hqgbkl(@uo 7R404 4B
f> kinl dhgp_gljZpbb azZ]jyag_gbc \ klhgghc “bAdhklb
kidm Z 1Zd _ f_klgud othxkehkb\c khhjm  _gbc [bheh]bqg_
ijbgbfz _|ky ZwphlljgdbdZthgbljbnb@Zlh
JZkq_I| gbljbnbdzbhjldbnbdzZlhjz

libgylu k_dpomhjbrhjghlh Zwjbl _KdEl ey k m~Ze
kh_~bg _gbc ZahlZ f_if tgfbgjtblibdZpbb

49



JZaf diZz "hc k_ dpddG o o f

H[tzf k_dpbb =+

> gbljbnbdZlhj jZzkiheh  _g \ gZqZe_ zfdhklb Zwjhl

Kbkl _fzZ ZwjZpbOdhimaujqzZlZy

>haZ heZ Z] e

Beh\uc bgld dkfe ]

Dhgp_gljZpby jZkl\hjzggh]h dbkehjh~zZ K

Dhgp_gljZpby aZ]jyag_gbc \ ihkOnjZxs_c fihé&y,
f] ennla ] €

Li_ [m_Iky h[_ki_gblv hghkldmf]*e K

ljbjhkl Zdlb\gh]h bezZ \ » _gbljbnbdZlhj_ b Zwjhl_g¢

|, = 08-C_y,+ 03 Loy, (357)

I, =08-1222+03-2576=17504f]/ e

Pbjdmeypby Zdlb\gh]h beZ hkms_ kl\ey Iky ih \gm
j_pbdem

Dhebq_kl\h ZahlzZz 1ihr_"r__ gZ kbgl_a de_Ihd fk
gbljbnbdzZlhj_ b Zwjhl_gd_

OeN =1, -M-m¢S, (359
]I* F-** +t~hey fbdjhhj]j]Zzgbafh\ \ Zdlb\ghf be_ ijbgbfz _fl

m t"hey ZahlzZ \ de_IdZo fbdjhhj]zgbafh\ b i_j kq_I_

ijbgbfzZz _Iky jZ\ghc

@N =17504-03-01- (- 03 =368f]/ e

Dhgp_gljZpby ZahlZ hj]J]Zgbg_kdh]h ihklmiZxs_ ]h
i_j\bggh]lh hlklhcgbdZz

c S CN—Nh” - €00- Wk; E(%
N-Nnj) dgp 100 ' .

>~ 33-400-49,08 "
(:N*Nhj]«,‘dp_ 100 =168f]/ e

Li_ [m_fZy kl_i_gv j_pbjdmeypbb ZdIb\gh]h bez \
hlklhcgbdbtjbnbdzZthgbljbnbdZNhjbgguc hlklhcgbd? +
gb\ZxsZy kgbN #ND; \ hgbs gghc klhgghc "b~dhklb Mh
hi\_TklI\mxsbo I>D fl e hij_~ ey |Iky ba mjZ\g_gby
kZ ih Zahlm
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(:N—NH4 +Cy_nn h ktip

1+R

I>D I>D  _
CN—NO3 + AN"_,g_ﬁWTi_ CN—NH4 =

: (80)

1" Clvo, £ij_"~_evgh "him#éhgf@ZygljZpby ZahlZ gbljZigh]h
klhqghc "b~rdhklb jzZ\gz f] e
Ciw, ¥ij_~_evgh ~himklbfzZy dhgp_gljZpby Zahlz gffr
ghc klhqghc "b~rdhklb jZ\gZ f] e
Cywm, xdhgp_gljZpby Zahlz Zffhgbcgh]h \ klhgghc "
f] e
40+1,68

9+368+04= ,
1+R

R =22

Dhebq_kl\h ZahlzZ gbljZlh\ ihkimib\rbo \ » _gbhjbni
]h hiklhcgbdZ k j_pbjdmeypbhgguf ihlhdhf hij_* ey |

(CN—NQ) '\_ékaf R
10°

AN—NO3 = ) 63-)

_9.7249175- 2,2

= =1441/km

A‘N—NQ

AgZq_gb_ ZahlZ gbljzigh]lh \ klhgghc “b¥tcdhiklthlj ih|
nbdZlhj k mqzlhf j pbjdmeypbhggh]h ihlhdZz f] e hij_

_ ( Ig\I—NO\;)en'(Dcmnﬁi_( Ig\l—NO3)'(?p

CUNE oS ®)
kmil p

1" (Cyno)mxdhgp_gljZpby ZahlZ gbljzligh]lh \ bkoh”ghc
jZ\gzZy f] e

(Cyno)ptdhgp_gljZpby ZahlZ gbljZigh]h \ pbjdmebjm:x
f] e

Q, xjZkoh”™ pbjdmebjmxs_]h beZ

JZkoh”™ pbjdmebjmxs_]h beZ hij_~ ey Iky ih nhjfme

QpZkale 63)'

Q,=7249175- 22=15948185 2/ km
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_9.15948185
-9 7249175+15948185

(Kv-no,) » =619f]/ e

Dhebq_kl\h aZ]jyag_gb@ZhjZidD gguo \ »_gbljbnbdZ
\hkklZgh\e _gb_ ZahlZ gbljZligh]h hij_~ ey |Iky ih nhjfr

(A) e Ki,\_gAN—NO3’ d@

] K- £tdhwnnbpb_ gl *“ey h[_Kki_qgq_gby ihegh]h XhkKkl
lh\ “h we_f _glZjghlh ZahlZ ijbgbfZ_Ilky jZ\guf

(A)\, =4-144=5761/ km

Dhebqg_kl\h aZ]jyag_gbg ithkl;mDb\rbo \ A#_gbljbribdZ
j_ " _ey |Iky ih nhjfme _

Lcdp : kal
10°

(AL)'\_g: d 6@

_ 257,6-724916

(A)r s 5 =18671/km

Dhebq_klI\h aZ]jyag_gbg kHhd®hc b~rdhklb ihklImi
Zwjhl_gd hij_~ ey |ky ih nhjfme _
(At)atp:(AL)A_g_(At)\hu 63)

(A)ap =1867-576=12911/ km

AgZq_gb _hed\Dklhgghc "b*dhklb ihkimiZxs_c \ Zwj
ey |ky ih nhjfme _

(A g 10°

L = : 3.6
( en)ZW] ka| ( 7)

1291.10°
7249175

(Len) =1781f]/ e

ljh~*he bl _evghklv h[jZ[hldb klhqghc "b~rdhklb \
hij_~ ey |ky ih nhjfme_
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> n
(:N—NO3 {n_g_( K\I—No3)ex_g 20

t. = = 6B)

ai "‘_S:p"_g Tmo’

]" (Curo)ir tdhgp_gljZpby gbljZIh\ gZ \uoh~_ ijbgbfz_Ik

P~ +kdhjhklv \hkklZgh\e gby gbljZlh\ \ aZ\bkbfhklb
q_gby gbljZlh\ jdghl& f] 1Aq
gt "hazZ bez \ » _gbljbnbdZlhj_ijbgbfZ_Iky ] e
Te £ kj_~gyy | _fi_jZImjz klhgghc “b~dhé&hd ghZhhjh k
15° K
_ 619-0 20
"-9 25.€-03:75 15

0639

H[tzf » _gbljbnbdZlhjZ hij_~_ ey Iky ih nhjfme _
WA_E;Z(Qm)A_QtA_Q(1+R)1 69)
1"@.,). x=kj_"gbc jZkoh” klhgghc "b7*dhklb ihkIimiZxsb
[bheh]bg_kdhc hqgbkldb 7ey ~ gbljbnbdZlhjzkjijBbghbfk
gZkh\hfm jZkoh”m klhgghc "b~dhklb

W, =448241.-0,63: (L+ 2,2) =903654 f3.

lihAhe bl _evghklv h[jZz[hldb klhgqghc ‘bAdhklby\ Zw
_lky ih ntejfm

mix

P L (C, +K,) (L, — L)+ K, .co-lnm”-Kp-E , (370)
pmax.Co'ai'(l_S) Lex T,

w

1" nktfZdkbfZevgZy kdhjhklv hdbke gby ”“ey ]Jhjh~kdb
gbfz Iky jzZ\guf f] ;IDihe JUe ih IZ[ebp_ > @
k tdhgp_gljZpby jZklI\hj_ggh]h dbkehjh”Z \ iAwijhl
> @ jzZ\gzZzy f] e
DtdhgklZglZz oZzZjzdl_jbamxsZy k\hckI\Z hj]l]Zgbqg_ kc
s_kI\ ijbgylZ] ;Ihege "“ey ]Jhjh*kdbo klhgguo \h” ih IZ]
R £tdhgklzZzglZz oZzZjzZzdl _jbamxsZy \ebygb_ dbkehjip”™Z

guo \h* yHEEZ\guf f edih |Z[ebp_ > @
3xtdhwnnbpb_gl bg]lb[bjh\Zgby ijh*mdIZfb Zdlb\gh]h
klhgqguo \h*yiljEgguf ] e ihlZ[ebp_ > @

£+ "hazZ bezZ \ Zwjhl_gd_ ijbgbfzZ_lky ] e

Ki +dhwnnbpb_gl mqgblul\Zxsbc \ebygb_ ijh*hevgh]
ijbagylih i > @ jZ\guc

Lmix £;1Dinegklhgghc "brdhklb k mqzlhf jZa[Z\e_gby j_
jZkoh”2hf
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;IDinegklhgghc "brdhklb k mqzlhf jZa[Z\e_gby jkpbj
oh hf MY _ey Iky ih nhjfme _

Lc +Lex ' R
mix — d;_— ’ KB
+R
21641522 g0
11 22
= 00725 1 625, (908-15)+33-2-In 2270 .15. 10 _ 144
85.2- 25. (I— 03) 15 15

Li_ [m_fuc h[tzf Zwjhl_gdZ hij_~ ey |Iky ih nhjfme_
Wat = (qm)at 'tat 1 Ka
W,, = 448241 14 = 62754 f°.

L [m_fZy ijh~he bl _evghklv gZoh ~_gby klhigghc
nbdZlhj_ hij_~_ ey _Iky ih nhjfme _

t,n = (CNfNH4 "'CNhoh}cdp_AN""“—Q_C'\I‘:\?H4 & (33
gbl aiX(—S:Pgbl'KpH Tz”o’

1"pgxkdhjhklv hdbke_gby ZahlzZz ijbgbfZ_Iky kh]ezZkgh
1] bCy_, fl e ijbgylZ] JAq

Z+x"hazZ bezZ \ gbljbnbdzZIlhj_ ] e

Ky xdhwnnbpb_gl mgblul\Zxsbc \ebygb K j&0,78jb |jG

40-368-04 20
Lgpi= ~ e
25-€¢(-03:13-0,73 15

=2,880.

Lj_[m_fuc h[tzf gbljbnbdZlhjZ hij_~_ey_Iky ih nhj
ng|:(qm)gb|'tgb ?(3-74)
1" (d) gz kj_"gbc jZkoh” klhgghc "b”rdhklb ihklmiZxshb
[bheh]bq_kdbkldb ~ey gbljbnbdZlhjzZ ijbgbfzZz_Ilky jZ
jZkoh” m \ ZwjRlqgd_ f

W,,, = 448241 2,88=129093 f°.
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Lj_ [m_fuc h[tzf »_gbljbnbdZlhjZz Zwjhl_gdZ gbljb
ey Iky ih nhjfme _

ZW =W, #W, +W,,, (3.75)

D W =903654+ 62754+129093=2822124 f°.

>hey dZ ~h]h khhjm™_gby hl Ws _]h h[f)fZ

J4=6275,4/28221,24=0,222;

Jqb712909,3/28221,24=0,457;

Jr 59036,54/28221,24=0,32.

ljbgylu k_dpbb g luj o dhjb*hjgh]H-&wjhl |gf&

0ZjZdl _jbklbdzfb

-rbjbgzZ dhjb”hijfz %

-"ebgZ k_dpbfb £

-h[t_f k_dpbb 4f;

-]lem[bgZ k_dpbfb £

-rbjbgZ k_dpbb =

JZaf _ju ~ _gbljbnbdzlhjz Zwjhl _gdZ b gbljbnbdZzZlh

L=L,s Py, 768.

"L, xh[sZy "ebgZ dhjb*hjh\f\ k_dpbb
P xijhp_gl hl h[s_]h h[t _fZz azZgbfz_ fuc ~_gbljlgnbc
dhf b gbljbnbdZIlhjhf

L,(s=72-4=288f .
L. =288 032=93f;
L, =288-0222=64f;

L,y = 288-0,457=132f .
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Be kf
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<\h™ P:B
....................................................
I
T [—
ot T T T T T T T T T T T T T T —
PN TE T Ry W b.lb bdlh. ........
LA S 4 ~
s togblponbdZihg e Kl
E I
R
____________________________

Jbkmg®dJZkij ~ e _gb_ h[t_fh\ khhjm" _gbc

Li_ [m_fuc m”_evguc jZkoh”™ \ha”“moZ “ey Zwjhil _gc
j_~_ey |ky ih nhjfme _

o [( Len)gbl_ Lex] + qo( L:rlwd\_ Lg(d)

qair: ' '
K, K,-K;-K;-(C,-C,) K,-K,-K,-K;-(C,-C;)

(3.77)

] Dxdhwnnbpb gl mqgblu\Zxsbc |Ibi ZwjZIhjZ ~eyZf e
pb,b ijb khhlghrt ghb 1Z[e ¢tZ@hf dhjbrhj_ Zwj
fhc ahgu ij_"mkfzljb\Z_1ky ih ie_Ib-Z20;jZlhjh\ :1 D<

Dxdhwnnbpb gl aZ\bkysbc hl Jem[bgu ih]jm  _gby =
guf 1jbG, 55,0 £0,2=4,8f ftlem[bgZ Zwjhl|_gd\zkhlZdkjz
theh” _gby ZwjzZlhjz gz™ ~yhf Zwjhl_gdZ

D tdhwnnbpb_gl mgblu\Zxsbc | _fi_jZImjm klhgghc °

D=1+0,02(L£0)=1+0,02(20+20)=1;

D tdhwnnbpb_gl dZq_kI\Z \h?u ijbgbfZ_Iky jZ\gaf
gh[ulh\u&lhdh\

Le‘+dhebq_klI\h dbkehjh”"Z g _h[oh”~bfh_ ~ey ihegh]h

L:;]dz (K\I-NG4 iﬂ\l/\_g ZWjA

Le‘=(40 +6,19)x f] e

Le‘+dhebq_kl\h dbkehjh”rZ g_ hbhkefgby*aklzZ\r_]hky

Lod K. x3,43=0,4 f] e

KzxjZkl\hjbfhklv dbkehjh”~Z \ klhqgghc "b~dhklb ijb a:z
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N J
K 1+& ZIf
oK)

] K =jZkI\hjbfhklv dbkehjh~Z \ha”"moZ \ ~“bklbeebjh\Z.
g [ez]hijbylghc | _fi_jZImj_ e _lgbc i _jbh~ ijbgbfz_ Ik

D l £20)
Q=1+0,02(20+20)=1:
G\ J
1 __air ZIf
Ke K( +20,6j Jon

K 8,67(1+ﬂjxﬁ8 f]:e
206 ) 760

Guir = 11576 -15 F €1597-137 t £q
Ir = =<
A T147x 29% 085x1€0,66- 2

H[sbc jZkoh”™ \ha”moZ ih”z\Z fuc \ Zwjhl _gd_b gb
ey Iky ih nhjfme _

Qair = Z Qair G » 7@
Q, =1252-448241=561198 > q

Dhebqg_kl\h baJulhggh]h ZdIb\gh]h beZ m~*Zey_ fh]
kbkl _fu hij_~ ey Iky ih nhjfme _

Al, =1 -a, 763.

] a t\ughk gZklbp ZdIb\gh]h beZ ba \Ihjbgguo hlklhcg
jZ\guf f] e

Al =17504-15=16004f]/ e

Kmlhgqgh_ dhebq_kl\h baJulhggh]h beZ ih kmohfm
ih nhjfme _

_Ali'ka\

A - 106 ' %B
A= 160,04-7249175
10°

=1161/ km
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H[tzf baf[ulhgqgh]h ZdIb\gh]h beZ m~Zey fh]hbba
dh\hij ~ ey Iky ih nhjfme_

100 A
" @00-R) ®

]" y+xiehlghklv g _miehlg _ggh]h ba[ulhgqgh]h3Zdlb\gh]h
J t\eZ ghklv baJulhgqgh]h zZdlb\gh]lh bezZ hij_~_ey |

a
P 1— beZf 100’ A
! ( 1000) &

" a,u, 2 halZeZ \ beld\fc j_ hij_*_eylky ih nhjfme_

Apaizr= G (LER j’ 8@

1+ 03
A 2'5’[ 03

J=10,83]/ e

p-(1- 10'83) 1100=98,92%;
1000

100-1291
Qi —

- =11954 3/ km
(100-98,92)-1

H[t f pbjdmebjmxs_]h Zdlb\gh]h beZ ih \g _rg fm
pbdem

QpZFkaI[Ri A 3 Km|
-ih \g_rg_fm j_qpbrdig Wi A 5 qf
-ih \gmlj_gg_fm jo,pud &n A 3 qf

Dhebqg_klI\h f_rZehd ijbgylh ba mkeh\by qglh ahg
rZedb khklZ\ey lo oGf < dZ ~“hc k_dpbb mklzZzgz\eb\Z
s dhebqg_klI\h f_rZrdhd =

Lbi f_rZeSR £ kdhjhklv \jZs_gbl[Hbg *"bzZf _Ij jZ[lI

Jh gZkhkZ # i j dZqgb\Z fuc jZU6eh” ¥k fhsghklv <l
>ey i j dZqdb pbjdme&ujhXgh]h beZ ihA[bjZ _Iky gZ
K > fhsghklvx d<l k gbkehf h[hjhlh\ h[ fbg

Dhebg_kI\h gZkhkh\ hij_~ ey Iky ih nhjfme_
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R 'kal

N =———
24‘kgzr<qg2|’ a@

gZKk

]’\_ngidhwnnbpb_gI mqgblu\Zxsbc kh\f_klgmx jZ[hIm g_
gZ h*bg Ijm[hiJ,B\h”"

_168-7656998 o o |
zZK e
92% 24.08-2400 ijbgylhjZz[hgbo gZkhkZ b j_a_

342J3JZkqgq_I| \lhjbgguo jZ*"bZevguo hlklhcgbdh\

<lhjbggu_ hlklhcgbdb kem ZI| ~ey azZ” j Zgbym2Zd
1Zxs _Jh \f_kl_k hgbs_gghc \h~hc ba Zwjhl_gdh\
Kf_kv klhgghc \h*u b Zdlb\gh]h beZ ihklmiZxs_]h ih
iIjh\h~ m gZijZ\ey |ky \ p_gljZevgh_ jZkij_~ _ebl_evg
beh\zZy kf_kv ihiz*Z | \ ijhkljzgkl\h h]jZgbg_ggh_ kI
gZijZ\eyxs_]h pbebg”jZ dhlhjuc h[_Kki_qgqb\Z _ | aZ]ém]|e
klhcgmx ahgm

Hk\ _le_ggZy \h*Z kh[bjZ _Iky i_jbn_jbcguf ehlldhf
ke "mxsb_ khhjm  _gby M~"Ze gb_ hkz~dZ ijhba\h”bl}
ljm[hijh\h~m \ beh\mx dZf_jm

<lhjbgqgu_ hlklhcgbdb ij_*"gZagZqg_gu ~ey jZa™ e ¢
kilmiZxs ¢ ba Zwjhl _gdZ :dlb\guc be ba hlklhcgbd&h\ n
Ibg_kdbf "Z\e_gb _f
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PABPE3 A-A |

23500

[80Q | 21700

I-jZkij_~_ebl_evgdyhgklht glidBeh\Zy dzZf_jZ
1ljm[hijh\h” \ha\jZIlZ Zdlb\ghh[igE\h” hihjh g_gby
3+tbehkhk-B0xd+taZl\hj iehkdbc ih\_joghklguc 0 K jmgguf

5+aZl\hj iehkdbc j_ Jmebjmxsbc k \h*hkeb\hf rbjbghc
Jbkmgh@t<lhjbggu_ jZ"bZevgu_ hlklhcgbdb

libgylthlklhcgbdb ~bZf _IjhfléehsZ~v hlklh&gbdzf;
\ukhlZ ahgu hlklHg\Zgliy

=b"jZ\ebq_kdZy gZ]jmadZ gZ hlklhcgbd hij_~_ey |

45-K ,-H®

set

Pt = (3.83)

Ssa
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" K, ,tdhwnnbpb_gl bkihevah\Zgby h[t_fZ hlklhcgbldZ i
gbfZ_Iky kh]JezZkgh i > @
H,t]lem[bgZ ijhlhgghc gZklb hlklhcgbdzZ f

45.04-3,65"°

s = 1. 25,100 #0010 ~ 139 U2 Q.

Dhebq_kI\h hiklhcgbdh\ hij_~ ey Iky ih nhjfme_

N, = dma K (3.84)
qssa'FOT
]" K, tdhwnnbpb_ gl ijbgbfZ Iky kh]leZkgh i > @
_ 4824112 4 imdb

27 1399.314- 207

ljbgyldjb hlklhcgbdZ ih Ibih\hfm ight dlm 1Z[®
> @ "bzf If th[sZy ]Jem[bgZ £ f
Kljhbl _evgZy \ukhlZ hlklhcgbdZ hij_~_ey_ |ky ih nt

Ga;=h+Hg+h +h,, (3.85)

] h xt\ukhlZ djhfdb hlklhcgbdZ gZ” mjh\g_f \h”u ijbghb
6. 69 [1];
ht\ukhlZ g _cljZevgh]h kehy ijbgbfZ Iky kh]l]eZkgh i
ht\ukhlZ kehy hkzZz~dZ hij_"*_ey_ |ky ih nhjfme _

(L (3.86)

]"W=+h[t_f pbjdmebjmxs_]h ZdIP\gh]hijbé&Zey Iky ih nhj

_QR
w==7 (3.87)

F,*iehsZ”v hlklhcgbdz f
N+gbkeh hlklhcgbdh\

W= 7249175-03

-90614 f* q
24
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ho 908142 0y

© 314-20%-3

G, ;=03+365+03+048=473 f ijbgyl|Z

35JZkg_| khhjm™ _gbc "hhqgbkldb
Lj_[m_fuc wnn_dl:hgbkldb

W _ <'I:x - I-|im /'100
Lex

, (3.88)

W: w_ |ﬂim:]'oo
Ig?( 1

(3.89)

1" Lim 22himklbfh_ agZqg_gh\ klibgghc "b~rdhklb ijbgbfz

jZkq_Ih\ kIl _i_gb hgbkldb klhgguo \h™ jZ\gh f] e
Km thimklIbfh_ dhgp_gljZpby \a\_r_gguo \_s_kI\ \ |

ijbgbfzZ Iky ba jZzkq_Ih\ kl_i_gb hgbkldb klhgguo \h~"

W 6 8,06 100
15

= 46,27 %;

=30,3%;

Vo - €0- 6,97 =100
10

< khhI\_IklI\bb k |Ij_[m_fuf wnn_dlhf hk\_le _gby “
\h” ijbgbfZz_f gZ fbdjhnbevljZo h[_ki_qb\Zxsbo hqbk

ith \a\_r_gguf \_s kI\Zf gE@*ghkehcguo djmigha_]
nbevljZo k ih*Zgq_c \h”u k\_jom \gba

>ey jZkoh”~Z klhaggso \h® 1 gd fhglZ m ijbgbfzhlky
k fv jZ[hgbo b "\Z j _a_ j\guo fbdjhnbevljZ IbiZ FNg ~k
ghc f ijhimkdghc kihkh[gh&Zkx fhs§hklv we dljh~

d<Il fhsghklv [Zd]l_jbpb*gud<lZfi %

Dhebqg_klI\h ]Jjyaghc \h”u h[jZamxs_cky ijb ijhfulc
hij_ ~ ey |ky ih nhjfme _

QFN=004-Q,,,(3.90)

]~ 0,04 £ *hey hgbs _gghc klhgghc "bArdhklb aZzZljzgb\z
fbdjhnbevljh\

Q]FjN =0,04-7249175=28997 f> km |
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Dhgp_gljZpby \a\_r_gguo \_s_klI\ ihke_fbdjhnbevl
ith nhjfme _

K;H-(].OO— V\!n) ’ (391)

FN _
Ko = 100

]"csr+dhgp_gljZpby qZklbp Zdlb\gh]lh beZ \ughkbfh]
klhcgbdh\ jzZ\gZz f] e
w"xkl i_gv bale_q_gby \a\_r _gguo qZklbp gZ fbdjl

_lky kh]eZkgh imgdIm > @ jZ\ghc
e 10-(100-60)
K. BT — =40f] «

Dhgp_gljZpbyeglike fbdjhnbevijh\ hij_~_ey lky il

Lo’ (100— W)
100 ’

FN _
I-ex -

(3.92)

1" Lsfxdhgp_gljZpbiyegilike _ \lhjbgguo hlklhcgbdh\ jZ\g
wWr+kl_i_gv kgb _gby kh”_j Zgby aZ]jyagyxshaoZs.
fbdjhnbevljZo ijbgbfZ_ Iky kh]l]eZkgh imgdIm > @

Ll"= M/Z 105f] €
100

35.1JZkqg_I| nbevljh\

Hkgh\gu_ | _ogheh]bg_kdb_ b dhgkljmdlb\gu_ iz
nbevljmxsbc fZI_pZepz\uc i_khd b Zgljzpbl ih*™ _j'b
ba ]jZ\by \ukhlZ kehy d\Zjp_\W]hZglktigbkZz f+ \ukhl|Z ih
N jJ'b\Zxs_]1h kehyfx kdhjhklv nbevljh\Zgby ijb ghjfZev

f g kdhjhklvx nbevljh\Zgby ijb nhjkbjh\EZ gg hld gjl_\dkib
ghklv b ijh he bl_evghkly ijbfukgi=02 q fbg

Lj_[m_fZy iehsZ”v nbevljZ hij_"*_ey_ |ky ih nhjfme_

= kangen.max+Qijhf
T-V,-36-n> J-t)-n-V -7

,%(3.93)

]~ Qi *jZkoh” ijhfulghc \hAu ijbgbhfZ_lky jZ\guf
jZkohnZ
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L+ijh~ he bl _evghklv jZ[hlu hgbklguo khhjm" _gbc
Vgtkdhjhklv ijb ghjfZevghf j “bf_ nbevljh\Zgby

ntdhebqg_ ki\h ijhfu\hd ijbgbfZ Iky ih 1Z[ebp_ >
Jtbgl _gkb\ghklv ijhfuldb ijbgbfZ Iky ih 1Z[ebp_  :
ttijhAhe bl _evghklv ijhfuldb ijbgbfZ Iky ih 1Z[ebp_
2i+\j_fy ijhklhy nbevljh\Zgby ijb ijhfuld_ ijbgbfZ Ik

[1].

7249175-1,484+ 289,97

- — 7608 f2.
24.7-36-2-15-02—2-7-0,33

G_h[oh”bfh_dhebqg_kl\h nbevljh\ hij " ey Ilky ih |
N = 05VF , (3.94)
N=05/7608=1379~14 nbevljh\

ljh\_jdZ jZ[hlu nbevljh\ ijb nhjkbjh\Zgghf j “bf_

VN,
NN (3.95)
]*"N;£tdhebq_klI\h nhegwZlpghVysboky \ j fhgl_ijbgbfZ[ Iky
s _]h dhebqg_klI\Z
Vnzﬂz&glf q
14-3

lehsZ”v nbevljh\Zgby h”gh]h nbevljZ hij_~_ey_ Ilky

F
f-r (3.96)

- 7608 543552
14

ljbgylnbevlj k p_gljZevguf dzZjfzghf jZaf_jhf 1T

<ugblZy ba wlhc iehszZ”b rbjbgm kl_ghdlyibhdZg¥ «
jZ\gZ

fine agA,8082 +0,2 0,2 +1,0 + 2 f

NZdIbg_kdZy iehsZ”v nbevljZz
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anZdéfihe_a&ryz A . f (397)

200 1000

6000

12000

JbkmghHb+tNbevl] k p_gljZevguf dZgZehf

H[sZy \ukhlZ nbevljZ hij_~ ey lky ih nhjfme _

G G Guahetdy, (3.98)

] Gaxt\ukhlZ aZ]jmadb nbevljZz f
Gxt\ukhlZ kehy \h~u gZ” aZ]jmadhc

he +\ukhlZ kmoh]h [hjlZ f
d« +AbZf 1j dhee _dlhjZ Ijm[qZlh]h ~j gZ Z hij_~_ey_

g = |29 (3.99)
TV,

]Avgztkdhjhklv A\b> _gby \h~u \ dhee _dlhj_ ijbgbfZ_lky
q, *jZkohn ijhfulghc \h~u e k hij_~_ey_lky ih nhjfm

f

J-f
T 3.100
9~ 000 ( )
15-60,32
A . =O,9 f3/
4= 1000 5
d, = 4-09 598 t.
314-12
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libgyldjm[u ~"bZf Ijhf ff
Lh]~Z \ukhlZ nbevljZ khklZ\b]

G=1,75+2,0+0,3+1,0= f ijbgylZ \uXhlZ f

Dhgp _gljZpby \a\_r _gguo \_s_ kI\ \ klhqghc "b~rdhk
gZ nbevljZo hij_~ ey |ky ih nhjfme _

N_ n 100— W
Cex - lgn 100 (3101)

I* KN~ dhgp_gljZpby \a\_r _gguo \_s klI\ \ klhgghc "b~"d

gZ nbevlju jZ\gZ \ughkm \a\_r _gguo \_s_kI\ ba fbdjhr
W-wnn_dl hgbkldb ih \a\_r_ggu?0\ kh]lklXXgh |Z[ebp

[1].

100-70

Ce':: =4.
100

=12 f] e *himklbfh_ agZg60gld] e

Dhgp_gljZpbyeglXIhgghec "b*dhklb ihke_ “hhqgbkldl
hij_ ~ ey |ky ih nhjfme _

100- W

o (3.102)

N _| N
Lex - Len :

1ML -dhgp_gljZpbiyegRIhgghec YhkImiZxs_c gZ nbevlju

105f] e
W-wnn_dl hgbkldbinkgWHYI0 kh]leZkgh [Z[ebp_ > @
18 21051970 _315 ] erhimklbfh_ agZg-aph f] e
35 J_a_j\m@zwhibl_eb b ijb_fgu_ j_a_j\mZju ijt
\hA

Hlt fj_a_j\m@4dhibl e c jZkkqgblu\Z Iky bkoh”"y
\h~u gZ "\ _ ijhfuldb "\mokehcguo nbevljh\

H[t_f ijhfulghc \h?u “ey ijhfuldb "\mokehcguo nl
ey _|ky ih nehjfm

w3 f 160 (3.103)
1000
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v 15.12.60,32-60
" 1000

.2=13029 f*

ljbgyu™\Z j_a j\mZjZ qbklhc \h*u jzZaf_jZfb T 1

tdzZ ~uc J_a_j\mZju ]Jjyaghc \hthf ijbgyHabg_kI\_
T jzZaf_jh\

36 JZkg_| jZkk _b\Zxs _Jh \uimkdZzZ klhgguo \h~"

D ijh_dlbjh\Zgbx ijbgbfZ Iky jZkk _b\Zxsbc nbevlj

\uimkd dhgkljmdpbb D < B\Zgh\Zz
RbjbgZ j_db jZkkgblu\Z Iky ih nhjfme _

Bp=Qp 7(V,*A,) A f (3.104)
>ebgZ jZ[hg_c gZklbh\\uhimk®tlZey |ky ih nhjfme _
L \= (qmax kAag\\)//Qp 2 (3 105)

]"bwtwnn_dlb\gZy rbjbgz \ kl\hj B\uimkdZ At

L

=1, = 1004 _gaeg g
2 2

|, =500 f

Djblbg_kdZy "ebgZ ~ujgZlhc Ijm[u hij_"* _ey Iky ih
Lej B 6)
"D+ bZf _Ij Ijm[u \uimkdz jz\_g f

+dhwnnbpb_gl khijhlb\e gby Ij gbx ih “ebg_ ij
0,023.

La; A f

Hisb_ ihl_jb gZihjZ \uimkdZ hij_~_ey_lky ih nhjfm

Ah=h +h, +h,+h, +h +h, +h, (3710
]"h-ihl_jb ih "ebg_ g2, mizktd ey_Iky ih nhjfme_

h—f klgu_ ihl_jb gZihjZ &Z migzxldy Iky ih nhjfme_
h—ihl _jb gZihjZ ih ~"ebg_lgZhijgZkeéy Iky ih nhjfme_
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h,—f_klgu_ khijhlb\e_gby ijb \uoh”_ ba ljhcgbdZ hi
fme
h-ihl_jb gZihjZ ih "ebg_lgZhmgZkéd_Iky ih nhjfme_
h-f_klgu_ ihl_jb gZihjz ijb \uoh”_ ba h]heh\dZz hi
fme
h-f_klgu_ ihl_jb gzZihjz \ iZljm[d_ hij_"~_eyxlky ih
h =1,-i, (3.108)

|"ii-]1b”jZ\ebq_kdbc mdehg hij_"*_ ey |Iky ih > @
>ey, e [y ff 1,=0,0028;V; f k
h, = 500-0,0028= 14 f

h,=h - (01+015), @aL
h, =14-015=0,21f
hy=1,-i,, (3.110)

>ey, :qmaxé :12533@% _g389e 1D, ff i,=0,0039:V, fk
h, =5358- 0,0039= 0,21 f

A
h= ey, (3)11

2
h, = 0,75. =/
2.981

=0106 f

he=15-15, f (3.112)

>ey, =qmax-% =125836-% =41945e K

D3 ff 13=0,00105;V; f kK =5358-0,00105= 0,056 f

V.

2
=y f (3113)

0,835°

h, = 0,75 =0027 f
81
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2

ViZIj
=g, f (3.114)

>ey,, =qmax-% =1258;36é=419,45 e k
DiZIj: ffiiz|j:0,0045;Viz|j f h7=2,5-%8221=0,28f

th =14+ 0,21+ 0,21+ 0,106+ 0,056+ 0,027+ 0,28 = 2,29 f

ljh\_g28bzf _ljZkij_~ _ebl_evghc gZklb gZ ijhimkd ]
djmighRE\ r gguo \_s kI\ hij_~ ey Iky ih nhjfme _

U =0’5'Vizu‘Dizzu,qmin

° D2,3 I qmax (3115)

~ 05-1,483-06° 0506

. : =00025 f k ff k
08-5358 125836

< Ijm[hijh\h”®_ [m~ ml \uizZz~Zlv qZklbpu \a\_kb hb?"j
klvx [heu,=25ff k qlh agZqbl_evgh [hevr_ nZdlbqg_Kk
U,=04ff Kk ke _"h\Zl_evgh aZbeb\Zgb_ jZkij_"_ebl_e\
ijhbkoh”~blv g_ [m”"_|

37 HJ[jZ[hldZ hkz~dZ

37. JZkg_| Zwjh[gh]h klZ[bebaZlhjZ

JZkg_ | Zwjh[gh]lh klZ[bebazZlhjzZ ijhba\h”*"blky X ke
| evghklb

ljh~*he bl _evghklv Zwjh[ghc klZ[bebaZpbb hij_~_ e\

t. =108"" . (1+5q ) L+ 05p), (3.116)

1" g- kmlhggZy gZ]jmagdd hwjhDd_gd_Kmgph]h [_a ahevg
s _kI\Z zdIb\gh]H beHij_~ ey lky ih nhjfme_

g = 0024 p, (3.117)

]2p +kdhjhklv hdbke gby hj]Zgbq_kdbo \_s)Kmarlajhl
ahevghlh \_s_kI\Z ZdIb\gh]h beZ
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Ko fzZz Zwjh[gh]h klZ[bebazZlhjZ kh \kljh_gguf beh
N gZ gZ jbXkidgd

3 = ==
‘ ‘77 i — H L Pl I e e e e —Li
1/3 N J ] I«\S
—2 ‘ Skl | A
1 9

X
T by T
{23 ° ﬁg%é 7

8

1xIjm[hijh\h” kujh]lh hkgtdBijh\h” g_miehlg_ggh]h baJulhggh]

bezZ t\ha"mohtZAWjh[guc klZ[bebalZd¢Zj hlklZb\ZYr miehlgbl _ev

7 tljm[hijh\h” miehlg_ggh]h klZ[bebabjhtZjgyhlihhhkZ bkih\hc \h’
9+tnbevljhkgu dZgZeu

Jbkmgh2ltKo fZ Zwjh[gh]h klZ[bebaZlhjZ kh \kljh_gguf beh

Khhighr_gb_ kmoh]h \_s klI\Z kujh]h hkZ~dZ b baju
hij ~ ey |ky ih nhjfme _

IB: A\nud—'_p\io

, 3.118
A (3.118)

TxjZkqzlgZy | _fi_jZImjz \ Zwjh[ghf klZ[bebaZlhj_
Qun = Quua T Q + Quo (BOL
Q., =14217+11954+503=13426 f> kml beb ° q f
A =1005+853+116=211351 km|

_ 853+1005

T
g, =0024-21,23=0509] ]

=0,83;
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t,_ =108 .(1+5.0509)- (L+ 05-083 =536 k m |
H[tzf kh[kI\_ggh Zwjh[ghlh klZ[bebazZlhjZ hij_~_e
Was = Qgrﬁm ) tas’ (3120)

1" Q- h[t_f kf_kb kujh]lh hkzZz”~dZ baJulhggh]h Zdgb\g

sm

guo hl[jhkh\ \' i j kq_ | _gZ \eZ ghklv hij_~ ey I|ky
98% __ AZ-lOO
Qam “100-p_’ (3.121)
Qe - 2113510155675 13 km

100-98
W, =105675-536=566418 f fi

H[tzf ahgu hlklZb\Zgby hij_~ ey Iky ih nhjfme_

W, :% 2 (3.122)

]~ Ltijh~he bl _evghklv hiklzb\Zgby q

134262

~1119 f3.
24 .

Wo

H[tzf miehlgbl ey klZ[bebabjh\Zggh]h hkz~dZnhij

W, :%, (3.123)

]I I, xijh~*he bl _evghklv miehlg_gby ¢

 105675-5

W = 22016 f3.

u

H[sbc h[tzf Zwjh[gh]h klZ[bebaZlhjZ hij_~ ey Iky
W =W, +W, +W, (3.124)

W, =566418+1119+ 22016=599624 f°,

a
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D kljhbl_evki\m ijbgbfz f Zwjh[guc klZ[bebaZbhj t
ibgZ k_dpbb f \ukhlzZ f rebgZ f h[sbc h[t_f

JZkoh” \ha”moZ hij_"* ey |Iky ih nhjfme _

/ 6
Qu = o A 10 , (3.125)
K Ky Ky K, - (C,-Cp)-24

" g,-m”_evguc jZkoh” dbkehjh~rzZ \ d] d] ey kf_kb hk
beZ hij_ "~ ey |Iky ih nhjfme _

O, +p
qsm_ 1+ﬂ ’ (3126)

]*" g,- m”_evguc jZkoh” dbkehjh”Z \ d] d] *ey bafulhqg

ih nhjfme _

g, =02+05-q (3.127)

A-kmffzjgh_ [_gahevgh_ \_s_kl\h hkz"dZz azZljm .
klZ[bebazlhj | kml ba jZzkq_ AZia7dZ gmigdh\

K,- jZkl\hjbfhklv dbkehjh”~zZ \ klhgqghc "b~dhklb
nhjfme _

h
= J1 a .
c.-c, (+20’6j (3.128)

K £jZklI\hjbfhklv dbkehjh”Z \ha"moZ \ "bklbeebjh\zZ
g_[eZ]lhijbylghc | _fi_jZImj_ e_lgbc i_jbh?” ijbgbfz_|
2[15],

K-kj_"gyy dhgp_gljZpby dbkehjh”Zz

O £tdhwnnbpb_ gl mqgblu\Zxsbc Ibi klZ[bebaZlhjZ ijb
imgdIm > @ b jZ\ _g

Dtdhwnnbpb_gl azZ\bkysbc hl Jem[bgu ih]jm _gby
gyR72ih IZ[ebp_ H,>4@-02=45 f( f 4dem[bgZ klZ[beba

f *fukhlzZ jZzkiheh  _gby klZ[bebazlhjz gz~ "ghf

DtdhwnnbpldZg kI\Z be¥ljz2Yg§20\ aZ\bkbfhklb h¢ dh
ljZpbb hkz~"dzZ ijb \eZ ghklb dhgp_gljZpby hkz~rdz

Dxdhwnnbpb_gl mqgblu\Zxsbc |_fi_jZImjm klhgguo \
jZkg_1Z ZwjhgbdjbhbdzitjZgbljbnbdzZlhjz jZz\guf

12



C,6=884- 1+£ =10,77f]/ e
20,6

g, = 02+ 05-0509=045;

du = 0,45+ 0,83 _07:
1+ 0,83

6
0, - 07-14,79-10 175883 F° g
168-2,72-06-1,02-(10,77—2)- 24

JZkqz! | _iez gz Wkaidz\ hij ~ ey lky ih nhjfme_

418 K-1000-Qy,,- (T,
B 24

o, ~To) (3.129)

]*"C+tm” _evgZy | _iehzfdhklv \h?*u ddZe d]

Q. ,xth[tzf aZ]jm Z_fhc kf_kb kujh]h hkz~dZ ~jh[ezgc
ehlgzggh]h ba[ulhqdhdh bez f

To tkj_~g_abfgyy beb kj_~g_]lh~h\zZy | _fi_jZImjZ hkz
Zwjh[guc klZ[bebaZlhj

418-1-1000-13426-(20-12)

=1871 luk d>. ¢
24

O,4=

L _iehihl_jb g_j_a i_j_djulb_ hij_~ eyxlky ih nhjfm
®,=418-10°-K-F__-(T, -T), (3.130)
]*"Dxdhwnnbpb_gl | iehi_j ~Zqgb ijbgbfZ Iky ~eyg j_
ghl]h ba »_ j \yggwo sbflh\D
FastiehsZAv i j djrdby £
T, £ 1 _fi_jZIlmjZ gZkus_gguo iZjh\ ih” i_j _djulb_f
jZ\ghg

O, =418-10°-3.1404-(20+40)=1057 luk d>" ¢
Mghk | _ieZ k \ha”mohf hij_~ ey Iky ih nhjfme _

Q\N :1073 'p'Qair '(‘]as_ L)! (3131)
|7 p—iehlghklv ihAZ\Z _fhlh \ kiZ[bebaZzlhj \harmoZ

lehlghklv ihAZ\Z _fhlh \ klZ[bebaZlhj \ha”moZ hij_
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~ 1203P
= 1+000367-T)-P, d] 1 (3.132)

]* JtnZdlbqg_kdh_ ZIfhkn_jgh_ ~Z\e _gb_  ff jI ki
JoxtghjfZevgh_ Zlfhkn_jgh_ ~Z\e_gb_ ffjl ki
Js £l _iehkh” _j Zgb_\ha”moZzZ ijhr_"~r_]lh q_j_a hkz~"
Zwjh[guc klZ[bebaZlhj

1,293-760
= = 5

P = 4+ 0,00367-(40)) - 760 d] ¥

Q, —10°.15.175883-(57+40) = 2559 luk d > g

lhl_jb | _iez \ ]jmgl hij_~_ ey lky ih nhjfme_

1

©,= R Fo (T.-T), (3.133)
]" R £tkhijhlb\e _gb_ | _iehi_j ~Zgb aZ\bkbl hl ahgwg kh
|1Z kh kl _gdzZfb klzZ[bebaZlhjz hjb_glbjh\hqgh ijbgbfZ_

FexiehsZ”v kl _ghd b *gbsZ klZ[bebaZlhjZ f

®q:%-2306,4- €0+40 =69 luk d>"

H[sbc jZkoh™ | ieZ hij_~ ey |ky ih nhjfme _

O, =0p, +0,+0, + O, (3.134)

®, =1871+1057+2559+69=5556 lu k d>"

Lj_ [m_fuc jZkoh” Ihieb\Z hij_~ ey Iky ih nhjfme _

~1000-0,
4184,

(3.135)

]2 g+l _iehl\hjgZy kihkh[ghklv Ihieb\Z ddZe d]

~ 1000-5556

=== 190 2
418-7000

74



Dhebq_kI\h jZkiZ\r_]hky kmoh]lh \_s_kI\Z hij_~_ey

_A-R
A= (3.136)

]*"RtjZkiZ™ kmoh]h [ _a ahevgh]h \_s klI\Z

14,7930

=44 | kml
100

A

Dhebqg_klI\h Zwjh[gh klZ[bebabjh\Zggh]h hkz"dZ
NZevg_crmx h[jZ[hldm

Aﬁs::AE'_/\i (3.1;37)
A, =21135-44=1674 | kmi|

H[tzf Zwjh[gh klZ[bebabjh\Zggh]h hkz~rdz if
hij ~ ey |ky ih nhjfme _

o= 210 (3.138)
100— P,

]» Piszt\eZ ghklv miehlg _ggh]h hkzrdZzZ

_16,74-100

= =558 > kml
100-97

37. H[_a\h'b\Zgb_ hkz~dZ

H[_a\h b\Zgb_ hkz~dZ ijhba\htblkkZeZ IgbgbjfZ_lky
fZ h[_a\h 'b\Zgby -KMWjb@habjh\Zggh]h hkz~dZ k \ha\j
klZ[bebaZzZlhj ijb\_* _ggZy 8Z jbkmgd_

>Ze__ ijb\_"_g jZkq] |kgpZgllj_"gZagZq_ggh]h Zey
gby ZgzZwj[jghb\Z_fh]lh hkz~dZz

NZdlbq_kdbc h[t_f hkzrdZ ihkImigx&klh kg o _ddlfi
\jZ1Z nm]zZIlZ \ Zwjh[guc klZ[bebaZzZlhj hij_"~_ey_ Iky ih

. -100

o (3.B9)

\ha\
C%f =
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1+i_j\bqguc hlklhcgdbdjhl g#H\lhjbqguc hlklhcgdwjh[guc klZ[beba
k behmiehlgblzta”Zgb_ pijgkikh\tiehszZ”*rdZ "ey #gAdihjguc Ihm][
ijh\h” nm]zZIzZ \ Zwjh[guc klZ[p£ibhaghlejljm[hijh\h” ih*"Zgb AkZ"¢c
jbcgu_ beh\u_ iehszZ~db

Jbkmgh23zKo _fZ h[_a\h b\ZgbykIZ¥hlegabjh\Zggh]h hkzZdZ

.. 609-100 3
QL7212 2 kml

lihba\h~bl_evghkhij pkkdj hij_~ ey Iky ih 1Z[eyppZ
sbo ibihjzaf _jh\ip_kkjh\ dhfiZgbb ©Omf[hevAi< AZz]a
>ey ijhba\h~bl_evghklb Zwjh[gh k[jh _ggh]h hkZz~
A qjzkq_Im ijbgbfZ_lky_Rkgkjd Kk jZkohd 18,0 +
f q
Dhebq_ kI\h-pj_gkh\

szﬂzlgzzﬂ
38-05-20
D fhglz m ijbgbfZz Iky ljb ~\Z jZ[hgbo b h”"bg k_a_
kZ fZjdb-K1L

H[t f d _dZ
W= 99 6023 kml
100-70

JZaf_ju iehsZ~db ~ey d_dZ

F, c,=60’2'25'30=4515 f2.
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D kljhbl_evkl\m ijbgbfzZ_Iky ZknZevlbjh\ZggZy ic¢
P f

H[t _f nm]zZlZ \ha\jZszZ_fh]lh \ Zwjh[guc klZ[bebaZ
nhjfme _

Qf =Qc\fha\_Wd_ f3 (3-140)
Q, =7212-602=661 f> km|

lehszZ”v Z\Zjbcguo beh\uo iehsZ”~hd

_ 73-68513-13
091
ljbgbfZxlky beh\u_ iehszZz”~db gZ _kl_KkI\_gghf hkgl

Dhebg_ kl\h dZybpgbhgZ dZjlu &£ "ebgZ # H[sZy nZdlbq_
iehsZ”v dZjl khKPBOBFE. +
JZkoh” nehdinetagg | Z

— 72243 2,

Q, =19-2=38d] kml

380ehjgh_ ohayckl\h

GZ hgbklguo khhjdZgfblhazpbb h[_ah[jZ b\Zgbh Kl
kib ijhba\h~Ablky oehjbjh\Zgb_ \ dzZq_kI\_ j_Z] glz
oehj dhlhjuc ihklZ\ey Iky gZ hgbklgu_khhjm®_gby \ |

JZkoh” zdlb\gh]lh oehjZ hij ~ ey Iky ih nhjfme _

_qmax'a
G = (3.141)
|*a-~haz Zdlb\gh]B Joefhjkh]eZkgh imgdlm > @
 448241.3
% =000 =1344 d] q

Mqgblu\Zy qlh oehjgh_ ohayckl\h hgbklguo khhjm™
gblv \hafh ' ghklv m\_ebqg_gby jZkqzlghc "hau zZ ke _ 7|
jZ \ jZaZ jZkoh” Zdlb\gh]h oehjZ hij_"~_eblky ih nh

Q°*=15-q, (3.142)
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Q°”=15-1344=2016 d] q

lh 1Z[e > @ ijbgbfz f oehjZlhjgmx ih IbiBxhfr
8/70; ijhba\h”~bl_evghklv d] g Ibi oehKZHjzZ EH BdBo
a_j\guc

A 2T
S’f h,
'] AT
ZR 6
s 1l
. A1
NS = 2| i
il
4

1+aZihjguc \_glkevevljxjZza™_ebl_evgZy dZAghd _|jxj_~mdgbh

guc deZi&g ]mebjh\hqguc \_4gjlibleaf |j +tkf kbl _exih~ZqZ \h”u \ 2

abjh\hgqguc [Zghdj _eb\gZy Ijmfih*"ZqZ \h~u \ w _4illjZqzZ \h”*u \

kf kbl _ewvw  dlhj toehjgZy \h"Z gZ h[_aazZpdZpg\Zegbih"ZgZ oehj
1Zaz

Jbkmgh4OehjzZlhj fZjdb-KHB8B

Kmlhqguc jZkoh” ZdIb\gh]lh _cehjlky ih nhjfme _

Z Qg
=——2=.24(3.14
%="1000 (3.143)

~3.302049

" -24=2175fA kml
1000

FZdkbfZevguc jZkoh”™ oehjghc \h™u hij_~ ey |Iky if

Omax = Q>0 (3.144)
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0, =2016-07=141d] q

ljbgylu_ oehjZlhju ijh\_jyxlky gZ ijhimkd Z\Zjbcgh
Zdlb\gh]h oehjZz f] e

Zq
=—mx (3 145
dz\ 1000( )

10-448241
T =4482 d] q
ljhba\h~bl_evghklv ijbgyluo oehjZlhjh\

Qijp,=128-4=512

Ld jZkoh” oehjz ijb ijhimkd_ Z\Zjbcgh]h klhdZ f_
ghklb oehjZlhjghc ijb \dexqg_gbb j _a j\gh]h oehjZdhjz
jbcguc klhd [m”~ _I ijhims_g

39 DhglZdlgu_ j_a_j\mZju

DhglZdlguc j_a_j\mZj ij_~gZagZq_g “ey h[_ki_q_¢
klhgghc "b~rdhklvx \'I_gq_gbb fbgml ijb __ fZdkbfZev

H[t _f dhglZdlguo j_a_j\mZjh\ hij_~_ ey |ky ih nhjfr

w=Q__ .T, f (3.146)

maxq
]*T-\j _fy dhglzZzdlz \ j_a_j\mZj_ b hl\h”ysbo ehldZo

W = 448241 05 = 22412 f°;

ljbgylUW\Z JhjbahglZevguo dhglZdliguo j_a_j\mZjZ i
Im  -2- ih 1Z[ebp_ > @ k izjzf_ljzfb qgbbeéthgk
k dpbbf £tjZ[hgZy ]Jem[blgZz %

>ebgZ k_dpbb

L= w , (3.147)
B-Nk_dNJ . H

_ 22412 _198 f
6-3-2-315
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JZkoh” \ha“moZ gZ ijhm\dm klhqghc \h?u hij_"_e

V =0Opaxq” dos (3.148)
]" g-m~_evguc jZkohthgm,6 ffi i

V =448241.06= 268945 f° q

lhl_jb gZihjz \ j_a_j\mZj_ f

H[t f hkzZz*dZ \uiZz”"Zxs_]h \ dhglZdlguo j_a_j\mZjz

_ kal' A 3
W, Sl g (3.149)

]~ : +h[t_f hkZMddhrys ]Jhky gZ haghlh “bl_ey \ kmldb

_ 7249175-05

L= =3625 f° kml
1000

7a -7 ]
) Zz
g.l Z - 2,45-96 2

N
2—-—;—————————-——~-———————————E—
, 3 o = —_— =
¥ i g
177 aH
A B e e e B e o
B 4
}—b—
¥ = '
* > U S
—_—— e —e——————]
v .
}
£

1 £ljm[hijh\h~ | _ogbq_kdhdjkNajh\h* k> ZIh]h \ha”“mo:
3+ljm[hijh\h” hihjh g_gby

Jbkmgh&l+DhglZdlguc j_a_j\mZj
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310;Zj[h1Z gh_ khhjm  _gb_

< dzq_kI\_ [Zj[hlghghdhh_gbyyijpygfhm]hevguc dEgZ

jbghc f dhd e k ih 1Z[ebpZf Emdbgu&dijnhtk[Ij\Z d
gZiheg \gb __ f &b = 0,757t = 0,008,G= GbB (<trbjbgZ dZgZ
Y. =em[bgZ d@gZeZ A f
Gir= G 0,2, = 0,95+ f

M~ evguc jZkoh”™ \ha”moZ hij_* ey |Iky ih nhjfme_

N, c,-C.\M
= £ s -1 3.150
% Kl'Kz' Q DL|:[CaCexJ ] ( )

]*N\xtgbkeh kilmi_g _c [Zj[hlbjh\Zgby ijb&bfZz Iky jZ\gh
QD tdhwnnbpb_gl azZ\bkysbc hl IbiZz ZwjZlhjh\ ijbg
> @ jZ\guf
D tdhwnnbpb gl aZ\bkysbc hl Jem[bgu ih]jm _gby

_lky ih 1Z[ebp _ > @ jZ\guf
RQxdhwnnbpb_ gl mgblu\Zxsbc dZqg_klI\h klhqghc b’
khl]eZkgh i > @ jZ\guf

O tdhwnnbpb_gl mgblu\Zxsbc | _fi_ jZImjm klhgguo '
jZkg_1Z jZ\guf

CzxjzZkl\hjbfhklv dbkehjh”~Z \ klhgqghc "b~dhklb Zb |
Imj_ hij_* ey Iky ih nhjfme _

K=C. .(1+ H_j (3.151)
20,6
1" K £jZkl\hjbfhklv dbkehjh”~Z \ha”moZ \ “"bklbeebjh\zZ
g_[eZ]hijbylghc |_fi_jZImj_ e_Ilgbc i_jbh” ijbgbfzZ _
> @ jZ\ghc f] e
Har £]em[bgZ ih]jm  _gby ZwjZlhjZz f

Cs+dhgp_gljZpby dbkehjh~zZ \ klhqghc \h_ i _j 2 Kkl
kus _gby ijbgbfz_Iky jZ\ghc f] e

Cx tdhgp_gljZpby dbkehjh”Z \ hqbs _gghc klhqghc
"he gZ [ulv h[_ki_g_gZ Z \uimkd_ \ \h~Ah_f f] e

K-884 1427 |_016 f] e
206

O 3 [(9’16—0)3—1]—0,88 2 £

T 213.078-085-102 || 916—6
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JZkoh” \ha”moZ gZ [Zj[hlbjh\Zgb_ hij_~ ey _Iky il

Qb =0y * Umax q? (3152)

Q,=088-448241=39445 f° q
lehsZ”v [Zj[hlZ gh]h khhjm~ _gby hij_ "~ ey |lky ih n

- % | (3.153)

]~ J+bgl_gkb\ghklv ZwjZpbb hij ~ ey Iky ih nhjfme_

J:% (3.154)

" InaxtfZdkbfZevgZy bgl_gkb\ghklb ZwjZpbb ijbgbfz_|
jZ\ghc ® ffAq

JnntfbgbfZevgZy bgl_gkb\ghklb ZwjZpbb ijbgbfZ_ Ik
jZ\ghc * ffAq

3-1*328 535 12 TAq
Fo39445_ 753 42
538

>ebgZ [Zj[h1Z gh]lh khhjm  _gby
F
L=m, (3.155)

L= 2932 f
125.2

libgylwW\Z dZgzZeZ [Zj[hlZ gh]lh khhjm > _gby 2a73&f j
f rbjbgzZ £ f ]Jem[bgZz #
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3.11GZkhkgha"moh”m\gZy klZgpby

<ha”moh”m\gh_ h[hjm~h\Zgb_ ij _*"gZagZqg_gh "ey
gZ khhjm  _gby \ dhlhjuo ijhp_kku h[jZ[hldb \h¥Yujbjhb
kmlkl\bb \ha”"moZz

H[sbc jZkoh” \ha”moZ ih:khhjm  gbyf
Q;IR = Q]M_Rk qr QQIR + Qﬁlr?g j_at Q,A[d;.jkh hit Q;\Ivvapz.[ (3.156)

" oM+ jZkoh” \ha"moZ ih~zZ\zZ_fh]h \ i_kdheh\db ffA ¢
Q;}TR— jZkoh” \ha”moZ ih"zZ\zZ_ fwb\iZmgbdEZlgg fA q
Qingi o~ JZkoh” \ha”moZ ih?"Z\Z_fh]h \ dhglZdlguc j_a_
QZuner JZkoh” \ha”“moZzZ ih”"Z\Z_fh]lh gZ [Zj[hlZ gu_ kh
QYwiz— JZkoh” \ha”moZ ih”"Z\Z_fh]lh \ Zwjh[guc kIZ[b

QQ'R =540+561198+ 268945+ 39445+175883=8088205 f*/ ¢

ljbgylZbih\Zy \ha”moh”m\gZy klZgpby k ZBp0J1Z8.Zft
H[t f aZkZku\Z _fh]lh \ha®mgoZFhsghklv we _dljh~\b]ZI _e
gZklhlzZz \jZs _gby h[ fbg

Dhebq_kl\h \ha”moh”m\hd

_ 8088205 _

= 00D _ g0 |
08x18000

ljbgylh jZ[hgbo b j_a j\guo \ha”moh”m\db
=Z[Zjblgu_ jZaf_ju "ebgZ ff rbjbgZz ff \ukl
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4 :\IlhfZlbazZpby dZgZebaZpbhgguo khhjm  _gbc
4 Jhev b agZq_gb_ Z\lIhfZlbaZpbb ~ey kbkl_f \h~t

Kh\j_f _ggu_ kbkl_fu \h~AhhlI\_~ _gby Jhjh~h\ b2ijhf
ijbylbc khklhyl ba jy*Z keh ' guo khhjm _gbc fZrh§ b .
_dlZo hkms_kl\eyxlky jZaebqgqgu_f _oZgbqg_kdb_ - ]b
obfbg_kdb_ b fbdjh[bheh]bq_kdb_ ijhp_kku Hi_jjdlb\g
dZgb _f wlbo ijhp_kkh\ aZljm~g_g bo keh ghklvx [uklj
fhr _ckl\b_f b aZiZza”~u\Zgb_f bgnhjfZpbb h[ baf_g lgby
jh\

<\_" gb_ Z\IhfZlbaZpbb iha\hey | ih*gylv jZ[hIm |
kilmi_gv kh\_jr_gklI\Z 1jb bkihevah\Zgbb ijZ\bevgh \u
lhfZlbdb fh gh ih\ukblv \k_ ihdZazl_eb jZ[hlu khhym _
ghklv dzZq_klI\h ijh*mdpbb [_ki_j _[hcghklv jZ[hluZ wc¢
IbazZpby h[_ki_qb\Z I ijhl_dzZgb_ ijhp_kkh\ \ khhjn
fZo

< kh\] f gguo mkeh\byo gZ Z\IhfZlbabjh\Zgguo
imkd b hklZgh\dm gZkhkh\ ijhba\h”?yl Z\IhfZlbq_kdb \
\h~ u \ j_a_j\mZj_ :\IhfZlbabjmxl aZdju\Zgb_ b hldju\:
g_gb_ aZzZizkgh]h Z]j_1Z1Z \f_klh ihemqb\r_]h Z\Zjbcg
ebaZpbx h jZ[hl_ h[hjm~h\Zgby gZkhkguo klZgphdZ rb
Ibg_kdmx aZsblim Z]j_]ZIh\

Kh\j f ggu_ kbkl_fu \h~hhlI\_~ gby ijh_dlbjmxlky
p_gljZebah\Zgguf mijZz\e _gb_f gZ [Za_ Z\lIhfZlbaZpbb
b bkihevah\Zgby kj_"kI\ \ugbkebl _evghc |I_ogbdb\b I
e _gby b dhgljhey GZ i_j_"~h\uo ij_"ijbylbyo \h*dHhIl\_~"
le_dkgzZy Z\IhfZlbazZpby kbkl f \ p_ehf beb hI® _evguo

Ih~ Z\IhfZlbaZpb_c¢ ijhba\h”~kl\_gguo ijhp_kkhil\ ih
ghklv I _ogbq_kdbo kj_~kI\ b f_Ih~h\ hk\h[h *ZxsBo c
ghc kIl _i_gb beb iheghklvx hl g_ihkj_~kI\_ggh]h HRgiihe
ljhey aZ wlbfb ijhp_kkZfb b mijZ\e_gby bfb

Lzdbf h[jZahf ZzZ\lhfzZlbaZpby y\ey |ky \ukr_c nt
ijhba\h~kI\ _ggh]h ijhp_kkZ \ p_ehf ijb wlhf kh\hdn
kj_~klI\ bkihevam_fuo 7~ey Z\lhfZlbazZpbb ijhp_kkZ
mijZ\e_gby h[jZamxI| kbkl_fm mijZ\e_gby Kbkl_fZ_mij
[y ijb[hju dhgljhey aZ~Zq_c dhlhjuo y\ey_ Iky ihemaq_

f g gbb iZjzf _Ijh\ ijhba\h”kl\_ggh]lh ijhp_kkZ | _yh][
h[it _dlIZ mijZ\e_gby

\IhfZlbazZpby ijhba\h”?kI\Z bf__| [hevrh_ khpbZev¢
gyy oZjzdl_j Ijm~rZ Z\lhfZlbaZpby kihkh[kI\m _| ihhur_

kilb memqgr_gbx mkeh\bc Ijm~Z ih\ur_gbx dZqg_KkI\Z i
kdZy wnn_dlb\ghklv Z\IlhfZlbaZpbb hij_~ ey I|ky kgb™ _
azZljzZl ijb h~rgh\j_f gghf ih\ur_gbb \uimkdZ ijh mdpbb
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\IhfZlbazZpby ohjhrh gZeZ ggh]h | _ogheh]bgh kd
ey | ithemqgblv \ukhdiwdhgdhgbdhkdb_ b dZqg_kI\_ggu_ i
lhfZlbg_kdh_ mijZ\e_gb_ | _ogheh]bqg_kdbf ijhp_kkhf I
gb_f Ij_o hkgh\guo azZ”~Zq mijZ\e _gb_ oh”hf ijhp_kk
h[hjm~h\Zgby gZijZ\e_gb_ ijhpg&&Z" \g4]j» \EgdZ "t
gb_ gZiheg hgdbjhig gb_ mijZ\e_gb_ j_"bfhf ijhpi_kk.
ghklv _]h dZq_kI\_gguo b dhebq_klI\_gguo ihdZaZl e

>ey i qudb [ulh\uo b [ebadbo d gbf ih khidZ\m
sbo g_cljZevgmx beb keZ[hs_ehggmx j_Zdpbx

=hjh~kdb_ dZgZebaZpbhggu_ klhdb ihklmizxl \
jh[behd Ney azZn j‘Zgby dimiguo hl[jhkh\ ihke q
j_a_j\mzj h[tzfhf Baf j_a_ j\kBphZy “brdhklv i_j_ dz
|h]Jm gufb gZkhkzZfb gz hqbklgu khhjm™ _gby dZgZeb:
bf | q luj_ gZkhkguo Z]j_]1ZI1Z Fhsghklv We_dljhljb\h

>ey ij_"mij_"" _gby h[jZah\Zgby ih?ihjZz klhgguo \
\ugm * _gghc "“ebl_evghc hklZgh\db gZkhkghc klZgphbtk
Z\Zjbcgh]h \uimkdZ klhgguo \h” hl ih"\h~ys ]h dhme _
kfhlj_gZ mklZgh\dZ ijb[hjh\ Z\IhfZlbqg_kdh]h mijZ\@ g
ghc aZz*\b"dhc gZ ih"\h*ys f dhee_dlhj_

GZ dzZgZebaZpbhgghc gZkhkghc klZgpbb Z\Ihf:
hklzgh\dZ gZkhkguo Z]j_]Zlh\ dhgljhev b ih~* _j Xgb
gZijbf_j mjh\gy \h~u ijb_f bfimevkh\ iZjZf_ Il¥k\hb gZ
Abki_lIg_jkdbc imgdl >ey gZ[ex” _gby azZ izjzf |jzf
klZzgpbb kem ZIl jZaebqgu_ ~Zlgbdb dhlhju_ ij_h[jZ
\_ ebgbgm \ we dljbg_kdbc kb]JgZe ihklmizZxsbc \ bkih

42 H[t _f |l _ogheh]bq_kdh]h dhgljhey gZ ]JeZ\ghc gZI

>ey dhgljhey b baf_j gby | _oghehjiqgZxdilohjnjZig
bkihevamx!| dhgljhévjpbi evgu_ijb[hju k_jbcgh babhlh
[hjhkljhbl_evgufb az\h~Zfb L_ogbqg_kdb_ ~Zggu_bih
[hjh\ "ey baf j gby jZkoh”h\ ~Z\e gbc mjh\g_c\ B fi_
|Z2h]Zo b bgkljmdpbyo baadhhhkhl te ¢ bgnhjfZpbyo |
PGBBLWB ijb[hjhkljh_gby

ljb \u[hj_ ijb[hjh\ | _ogheh]bg_kdh]h dhgljheylg h
ky d bo mgbnbdZpbb ij_~ihql_gb_ ke _~m_1I| hI*Z\Xlv |
lhfZlbaZpbb dhlhju_\oh”yl \ JThkm~ZjkI\_ggmx kbkl_fi
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LZ[ebpZ+H[t f | ogheh]bg kdh]h dhgljhey b j dhf_ g~n

AZrZggu_ ijb[hju
ihdZaul\Zxsbc ,
. kblJgZebabjmxsbc : .
Dhg_Ijh_eQ kmffbjmxsbc 4 ~ey P_ev baf_j_ J__d_hf_g"m_
fuc i1ZjZf1] beb kb]gZeb Ijb[hju
"bklZgpbhggh]h
f_klgh SD|

dhglhif 5g} | rpki Iq
JZKoh~hf_f
JZkoh? o lie_dl_ Kk ki]
i_j_dZgb\ 1,Q - - Mg_I| ih*Zq ghc "bzZnjZi

s N
fhc “b7dh AbnfzZght
, Kbl]gZe hi_j | J_]meylkjug
NRRARE A gbb b Z\Ih{Zl ebazlhju mj
4707 y dh_\dexq_gH MDK WJ®M
g9s€_ r Ih-djh[behd KMK
\IhfZlbazZpb)
Mjh\_gv | [hiu hkgh\gai{ J-1meytkpig
\ . : ebazZlhju mj
\ hb_fgh A - A Khkguo Z1j_1§ ypk wawM
j_a_j\mZj kblJgZe i_j_ih K M K ’
gby

43 H[t_f Z\IhfZlbg_kdh]h mijZ\e _gby gZ ]JeZ\ghc gZ

Kbkl _fu zZ\lIhfZlbaZpbb dZgZebaZpbhgguo khhjm
gb\Zlv jZ[hIm | _ogheh]bqg_kdh]h h[hjm~Ah\Zgby \ hilbfz
h[_ki_qgqb\Zlv \ukhdh_ dZqg_klI\h hgbkldb klhqguo \hf \
" _gbc [_a ihklhyggh]lh h[kem b\Zxs Jh i _jkhgZeZ

Kbkl _fu \dexqZxl ke_~mxsb_ \b”u mkljhckl\

- Z\IhfZlbg_kdh]h mijZ\e_gby | _ogheh]bqg_kdbfl h[l
\_IklI\bb k az”~Zgguf j_"bfhf

- Z\IhfZlbg_kdh]h dhgljhey iZjZf_Iljh\ ijyfh beb dh
amxsbo j_"bf jZ[hlu | _ogheh]bqg_kdh]h h[hjm”~h\Zgby b

- Z\IhfzZlbg_kdh]h j_]Imebjh\zZgby iZjzf _Ijh\ hijZz"_
[hlu khhjm ™ _gby b _]h wdhghfbgghklv

G_h[oh”bfhklv bkihevah\Zgby | o beb bguo \d”~h\
jhckl\ h[mkezZ\eb\Z _ Iky h[t_fhf Z\IhfZlbaZpbb dZgZeb:
H[t_f zZ\IhfZlbazZpbb hij_"~_ey |ky \ dZz ~hf dhgdj blgh
| evghklvx b khklzZ\hf khhjm™ _gbc b h[hkwHdhg\Zfblk ykid
jZkq _1Zfb
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LZ[ebpZ+) dhf _g~m_fuc h[t_f Z\IhfZlbaZpbb dZgmeba:

" _gbc
\IhfZlbq_kdh_ mijZ\e gb_
Khhjm® g - 1Zjzf_1j ih dhl ~T1Zjzf_1j in
h[hjm~h\3 i.k'\]"'lzk\keyr—”f“.‘ ijhba\h"blky‘]—i].rﬂebjkr:: lhjhfm ijhb
Ihp_ ! mijz\e gb | 'JMP_ Ablky ijhp.
<dexq_gb_xh Mjh\_gv \ ijb_1
g_gb_ j_a_j\mZjZq
GZkhkgu_:\ZJnggbh— hidl Azihie gb_ (
z1ji_1zlu : — IhAZqZ tg| Mjh\_gv \ fi]
Mhfziba_kd \7ipcgh hide  kh\ | guo j_a_j\n
\dexqg_gb_ j_4 gb_ jZ[hq_]h 2
1h Z1j 1217 - -
3 r 1db <dexqg_gb_xh Mjh\_gv "b~dh
- - g _gb_ ih"\h*ysbo eh
4 Hibkzgb_ ko fu mijZ\e _gby gZkhkgufb Z]j_1Z1Z

j_Imebjm_fuf ijb\h”hf

ljbf _g_gb_ qZ{lhlgmébjm_fh]h ijb\h*"Z gZ gZkhkg
ijbghkbl ~“hihegbl_evgmx wdhghfbx we_dljhwg_j]bb
jZ[hlu kbkl_fu ~"\bdZkh&kv H~*gbf ba JeZ\guo ij_
bkihevah\Zgby j Jmebjm_fh]h we _dljhijb\h*"Z gZkhkg
\hafh ghklv zZz~Zilzpbb _]1h ozZjzZdl _jbklbd d oZjzdl_jbl
k Ib ihkj_~klI\hf \u[hjZ jZpbhgZevghc ghfbgZevghc
jZ[hg_]h dhe_kZ hl\_qZxs_c hkgh\ghfm j_"bfm jZ[hlu

ghfbgzZzevgzy kdhjhklv fh | [ulv dzd \ur_ 1Zd b
agZq_gby

QzZklhdgHmebjm _ fuc ijb\h” ij_~klZ\ey | kh[hc kbkl
gZklhlhc \jZs _gby jhlhjZ Zkbgojhggh]h kbgojhggh]h

\dexqgqZ | \ k_[y we_dljh*\b]ZIl_ev b qZklhlguc ij_h[jZa

QZklhlgu_ ij_h[jZah\Zl_eb kha”Zgu Kki_pbZevgh
hrghlreb |j_onZagh]h gZijy _gby k ihklhygghc gZklhlh
gZijy _gb_ ki_j_f gghc qzZklhlhc \ *bzZiZahg_ hl ~h

lj_h[jZah\Zl_eb qgZklhlu khklhyl ba fhklZ ihklhyg

ij_h[jZam_| i_j_f gguc Ihd ijhfure_gghc qgZklhlu \ i
ij_h[jZzah\Zl _ey bgh]*Z k RBF ij_h[jZamxs_]h ih
I _j_f _gguc Ihd gm ' ghc gZklhlu b Zfieblm~u

<uoh”gu_ Ibjbklhju h[_ki_gb\Zxl g_h[oh”bfmx ¢
iblZzgby we _dljh*\b]ZIl ey

>eyaZsblu Ibjbklhjguo kbeh\luo dexq_c f_""m ij_
Mblzl_e f \ jy*_  kemqgZ_\ klZ\yl ~jhkk_ev Z

we _dljhfZ]gblguEMEE nde vl ]
libgpbi mijZ\e _gby gzZkhkgufb Z]j_]1Z1Zfbmie mjzrk|hu
ijb\h~"hf azdexqz lky \ ke ~mxs_f >\b]Zl_ev hA

87



ithrdexqzZ _|ky d k_Ib g_ihkj_~kI\_ggh qg_j_a ij_hJj
ljhba\h~bl _evghklv gZkhkZ j Jmebjm_Iky iml_f baf_g_
we_dljh*\b]zZl_ey >\b]Zl_eb hklZevguo gZkhkh\ \dex
\ k_Iv Ih*dexg_gb_ gZkhkh\ hkms_kl\ey_ Iky Z\IhfZlbc
_keb g _h[oh”~bfZ [hevrZy ijhba\h”bl_evghklv klZgp
kdhjhklb \jZs_gby k imevlZ mijZ\e_gby b kb]JgZe hJj-
mjh\gy ih*Zxlky gZ \oh” ij_h[jZah\ZI|_ejy Joqn&kllhlju aZB
kdhjhklv qZklhim i _j\h]h gZkhkzZ Izdbf h[jZahf qglh[u
hlke "b\Ze az”~Zggmx \_ebgbgm < kemqgZ_ _keb ijh
gZkhkz [m”_| g_"hklZlhqgZ ij_h[jZah\Z]l_ev qgqZklhlu
kb]lJgZe gZ \dexqg_gb_ \lhjh]h gZkhkzZ b | ~ ?keb azZ”"Z
hij_~ e _ggh]lh ij_~ ez ij_h[jZah\Z]l_ev hldexgbl hl k
| j_dexqg_gb_ hkms_kli\refhshky & keh ghc Jdlegicghihjgh
ko fu b rlZlghc imkdh\hc ZiiZjZImju

ljh]jZffgh _ hl_ki_q_gb_ dhgljhee jZ ithalhey _
j_a_j\bjh\Zgb_ gzZkhkh\ Z 1zZzd _ i_j_dexq_gb_ k h”g
azZ"Zggh_ \j fy

46 HKh[ _gghklb Z\IhfZlbaZpbb JezZ\ghc gZkhkghc Kkl

=eZ\gZy p_ev Z\IhfZlbg_kdh]h mijZ\e_gbyilgZ%hkdg
"Zgb_\ az”Zgguo ij_~ eZo mjh\gy b~dhklb \ j_a_ j\m:
Z\IhfZlbq_kdh]h mijzZ\e_gby ih\urZ |ky gZ™~_ "ghklv jZ]
klzgpbc ij_~hklzZ\ey Iky \hafh ghklv mf_gvrblv h[t_f j
Imkd i_j\h]h gZkhkZ ijhbkoh”bl ijb ih~t_f_ mjli\gy
ghf j_a_j\mZj_ klzZzgpbb ~h iheh _gby khhl\_Ikl\mks_
"ys ]h dhee _dlhjZ gZ ljb "Zevg_cr_f ih\ur_gbib m
ke "“h\Zl _evgh \dexqgZxlky hklZevgu_gZkhku HIldexqg._
\ h[jZIlghf ihjyrd_  :\IhfZlbaZpby imkdZ b hldexqg_ghb)
hkms_ kl\ey Iky k ihfhsvx j_ e  mjh\gy b j_e_ \j_f gb
kljhy hkgh\gh]h h[hjm~h\Zgby iheh  _gb_ Z\Zjbb kdhb
I _j_dexq_gb_ ih"\h”ys ]h dhee_dlhjZ gZ h[\h~*ghcZ "e
Ibdb \dexq_gu azZ”\b ' db b rb[_ju
Khjlbjh\dZ hil[jhkh\ gZ klZgpbb g_ ijhba\h”*blky
Z[_evgh]lh ZiizjZl1Z hkms_kl\eyxlky kbgojhggh k ”~jh
kil _i_gb aZkhj_gby j_r_Idb
\lhfZlbg_kdh_ mijZ\e _gb_ ]jZ[eyfb f_o0Zgbqg_RKdhc
ey |ky ih \j_f gghc ijh]jzZzff_ k ihfhsvx we_dljhig AM\fZ|
ghlh ijb[hjZ MijzZ\e _gb_ ~jh[bedhc jmggh_ k ilthshb i
Atklb®™ _gbb \ ehld_ \_jog_]h mjh\gy \h”?u ]jZ[eb f_o0Zg!
jZ[hlzx|l g_ij_julgh 1Ijb aZdebgb\Zgbb am[v_\ ]jZ[l ev
dexqZ _I|ky fmnlhc ij_~ _evgh]h fhf_glZ b ih*Z Iky ca\m
pbb ij_~“mkfhlj_gu Z\IhfZlbqg_kdzZy Z\HAjpcdgdyevgZyZkb]
pby b I ogheh]bg_kdbc dhgljhev

]]
hi
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4 >bki_lg_jbaZpby

6&%$'$ ijhp_kk k[hjZ bgnhjfZpbb j_Zevgh]lh \j_ Kk _gt
g_d h[t_dlh\ 7~ey h[jZ[hldb ZgZebaz b \hafh ' gh]h n
hit_dlZfb Lj_[h\Zgb-_ h[jZ[h]

db j_Zevgh]h \j_f_gb h[mkeh\e_gh g_h[oh”bfhklv
\k_ 0 g_h[oh”bfuo kh[ulbc khh[s_gbc b “ZggupngZkp
hi jzlhjz "bki_Iqg_jzZz < Ih ~_\j fy ihgylb_j Zevgh]
Ney jZaebqguo 6KIBKS

ljhh[jZahf kh\j f gguo kbkl_ f 6&%$'$ gZ jZggbo\ klZ
IhfZlbabjh\Zgguo kbkl _f mijZ\e _gby y\eyebkv kbklb fu
azZpbb

<k_ kh\j_f_ggu_ 6&9%WH_£fu \dexqgzZxl Ijb hkgh\guo
guo dhfihg _glZ phkmghd

1) RemoteTerminalUnit (RTUxt m~Ze gguc | _jfbgZe hkms_
h[jZ[hldm azZ~Zqb mijZ\e_gb_ \ j_"bf_j_Zevgh]lh \}J
ilehs _gbc rbjhd hl ijbfblb\guo ~ZIlgbdh\ hkms _ kl\&yxs
pbb k h[t_dlZ "h ki_pbZebabjh\Zgguo fghlhijhp_kkhj
\ugbkebl _evguo dhfie_dkh\ hkms_ kl\eyxsbo h[jZ[h]
mijZ\e_gb_ \ j_"bf_ " _kldh]h j_Zevgh]h \j _f gb Dhgd
hij_~ ey |ky dhgdj_lguf ijbf_g _gb_f Bkihevah\Zgb _
g _\hc h[jZ[hldb bgnhjfZpbb iha\hey | kgbablv IjK|imn\Z¢
kh[ghklb dZgZeh\ k\yab k p_gljZevguf “bki_Iq_jkdbf it

Jbkm@HdHkgh\gu_ kljmdimjgu_ dhfihgkgki 6&$'$

2) MasterTerminalUnit (MTU), MasterStation (M@ b ki_lq_jkdbc im
mijZ\e _gby JeZ\guc |_jfbgZe hkms_ klleyxsbc h[\jZ[h
e_gb_ \ukhdh]h dZjh\igg\beh \ j_"bf_fy]dh]h d\Zabj_ Z
gb H”"gZ ba hkgh\guo nmgdpbc h[_ki_qg_gb_ bgl-jn.
hi_jzlhjhf b kbkl_fhc +0, 00, < aZ\bkbfhklb hl dFf
078 fh™ | Julv j_Zebah\Zg \ kZfhf jZaghh[jZaghf \fb" _
ivxl_jZ k ~hihegbl_evgufb mkljhckI\Zfb ih~"dexq_gby
[hevrbo \ugbkebl _evguo kbkl f b beb h[t_"bg_gdgtho \
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gbo klzgpbc b k_j\_jh\ DZzZd ijZz\beh b ijb ihkljh_gb
jZaebqggu_f _Ih”~u ih\ur_gby gZ”~ "ghklb b [ _ahiZzkghkl
3) CommunicationSystem (CShdhffmgbdZpbhggZy kbkl_fyZ ¢
ab g _h[oh”*"bfZy “ey i _j _~Zqb “Zgguo k m"Ze ggZo |
eh\ gZ p_gljZevguc bgl_jn_ckbki_jaglhgEZzbti_j ~Zqgb k
mijZ\e _gby gZ 578 beb m”~Ze gguc h[t_dl \ aZ\bkbfh
itheg_gby kbkl_fu
Kms_klI\m_| "\Z IbiZ mijZ\e_gby m”~Ze ggufb hijt_d
fZlbgq_kdh_ b bgbpbbjm_fh_ hi_jZlhjhf kbkl_fu <u”_e
nmgdpbhgZevguo dhfihg_glZ kbkl_f ~bki_Iqg_jkdh]dh m
guo q_eh\hd jZlhj dhfivxl_j \azZbfh”®_ckl\by k q_eh\_
\aZbfh”_ckl\by k aZz”*Zq_c h[t_dlhf azZ”~ZqZ h[tidl |
j_ "~ _e_gu iylv nmgdpbbigj&lmzdZ kbkl_f_~bki_Iq_jkdh
gby b hozjzdl_jbah\Zgu dZd gZ[hj \eh  _gghuio jZlbldje h\
-ieZgbjm_ | dZdb_ ke _"mxsb_ ~ ckl\by g _h[oh~DbfFl
-ijh]jZffbjm _| dhfivxl_jgmx kbkl_fm gZ ihke_"mxshb
-hlke_"b\Z 1 j_amevlZlu ihem Z\IhfZlbq_kdhc jZ[h
-\f_rb\Z _Iky \ ijhp_kk \ kemqZ_ djblbg_kdbo kh[ul
g_ fh | kijz\blvky eb[h ijb g_h[oh”bfhklb ih”kljAcdl
jZf _Ijh\ ijhp_kkZ
-h[mqgZ_lky \ ijhp_kk_ jZ[hlu ihemqgZ_I| hiul
>Zggh_ ij_"klZ\e_gb_ 6&%$'$ y\behkv hkgh\hc_"e)
f gguo f_Ih*heh]bc ihkljh_gby wnn_dlb\guo *bki_Iq_jl
D 6&$-kbkl_fzf ij _~tyleyxlky ke _"“mxsb_ hkgh\gu_
-gZ”™_"ghklv kbkl _fu | _ogheh]bq_kdZy b nmgdpbhi
-[_ahiZkghklv mijZ\e_gby
-lhgghklv h[jZ[hldb b ij_"~klZ\e_gby ~Zgguo
-ijhklhlZ jZkrbj_gby kbkl_fu
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A:DEXQ?GB?

< "Zgghc jZ[hl_ [ueb ijhba\_"* _gu g_h[bhhbldkZqg}
| ogheh]bqg_kdbo ijhp_kkh\

Hij ~ e gu jZkg_Ilgu_ jZkoh”u hl h[t_dlh\ dZgZe
jZkoh”u klhgguo \h™ gZ jZkq_lguo mqgZkldZo k_Ib <
jZkq_I \h*hhl\h*ys_ ¢ k_Ib jZkoh” b gZihj JeZ\ghc dZc¢
klzgpbb ih~h[jZgh gZkhkgh_ h[hjm~h\Zgb_ ~bZZghh
=GK

JZkkgblZgu hkgh\gu_ dhgkljmdlb\gu_ we_ f _glu m
hgguo hgbklguo khhjm ™ _gbc f_oZgbqg_kdh]h b [bhobfb
klhgguo \h® Z 1Zd _ h[jZ[hldb b h[_a\h b\Zgby hkz"
hgbkldb klhgguo \h~”

< jZ[hl_ jZkkfhlj_gZ Z\IhfZlbaZpby dZgZebaZpbhg
\ A~ gh hibkZgb_ ko _fu mijZ\e _gby gZkhkgufb -Z]j_
j_]Imebjm_fuf ijb\h~hf

Ihke_ _~h\Zl_evghklv baeh _gby | _dklZ b jZkqzbh\
fhklvx ijbgbfZ fuo | _ogbqg _kdbo j r_ghbc

L _ogbg_kdb_ j_r_gby ijbgylu ih Ibih\uf jZkqzlZzZf

<k jZkqgzlu \uiheg_gu k mqgzlhf » _ckl\mxsbo ghjfz
b kijZ\hgght jZImju
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KIBKHD BKIHEVAM?FUO BKLHQGBDHK<

1. KI DzZgZebaZpby GZjm gu_ k _Ib b Kk
ImZebabjh\ZggZy | "Zdpby8XK E&bIFbgj_ ]Jbhg Jhkkbb

2. Kl <h”~hkgZ[ _gb_ GZjm gu_ k_Ib b
:dimZebabjh\ZggZy j_"Zdpby4KFKGbIFbgkljhc Jhkkbb

3. KI Kljhbl _evgZy debfZlheh]by :dlmZz

j_"Zdpw@bl -01-99*. F Fbgkljhc Jhkkbb

4. >h[jhfukeh\ : Y LZ[ebpu ~ey ]b*jZ\ebqg_ kkdbo |
ijh\h~h\ ba ihebf_jguo fZl_jbZeh\ ; agZihjug_ IBm[hi]
BFI

5. Kijz\hggbd ijh_dIbjh\sbdZ DZgZebaZpby glzk _e
fure_gguo ij_"ijbylbc Ihr j_ ~ KZfhobgZ F Kljhcba?”

6. Emdbguo : : Emdbguo G : LZ[ebpu “ey ]b"jZ\«
dZgZebazZpbhgguo k_ | ¢ b ~xd_jh\ ih nhjfme_ ZdzZ"
KljhcbanZl

7. Hkgh\u jZkq_1Z b dhgkljmbjh\Zgby gZkhkguo KI.
ith]jm gufb gZkhkZzZfb

8. < < ;Zeulbg : G Dju Zgh\kdbc Ihobek¥XZdq DZI
gbd gZkhkh\ Gh\hkb[bjkd

9. Hgbklgu_ khhjm ™ _gby dZgZebaZpbb F_Ih?bqg_k
kh\hfm ijh_dIm ih” j_~Zdpb_c :f[jhkh\hc = L Gh\hkb[b

10.Ydh\le \ K < <hjhgh\ X < <h”hhl\_~ gb_ b hqgb
Mg _[gbd "ey-\FimahK<

11.R _\ e \ N : R \. e \': N LZ[ebpu ey ]b*jZ\eb
klZevguo gm]mgguo ZKk[_klhp_ f glguo ieZklfZkkh\u
F KljhcbanZl
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YcnobHbie 0003Ha4YeHUS

- | pauoH

Il pauoH

Il pauoH

- OCK

peka

3e/1eHbie HacaxdeHus

- abBapuuHbie unobsie naowadku

- c/nubrasa cmaHyus

GUENEONE

ol - N kosodya
@ - N kBapmasa
—B}— - HacocHas cmaHyus

Oowue ykaszaHus

Pauox cmpoumesnbcmBa  xapakmepuzyemcs  CA€dyOWUMU  NPUPOJHO-
KAUMamuYeckumMu  ycnobusmu:  pacyemHas — 3UMHAA  memnepamypa
HapyxHozo Bozdyxa (memnepamypa camol x0/100HOU namudHeBku -40 (),
K/AUMAm KOHMUHEeHMA/bHbIU, cYymMma ocadkoB 362 mm 3a 2od.

2. 3a omHocume/bHYW omMemKky npuHam ypoBeHs basmuicko2o MopS.

. Cucmema 6odoombederus eopoda npuHsama pasde/bHas c
npomexymoy4Hou [HC, komopas pacnosoxeHa Ha paccmosHuu 180 M om
Hace/neHHo20 NYHKMA.

Ha OCK, pacnosoxeHHsle Ha paccmosHuu 1000 M om HaceneHHo20 nNYyHKMA
no medeHuw peku, nodayva ocywecmbBasiemcsi no dbym  xe/e300emoHHbLIM
mpydonpoBodam d = 900 mm.

[ eHn/naH HaceNeHHo20 NYHKMA

=

Kupnu4Hsiu
3abod

51

Peka

59

53

T 52

5
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(udupckuu PedepanbHeiu YHubepcumem
WHXeHepHO-CmpoumeibHblU UHCMUMYM

Pa3zpad.

KanuHobckuu KH.H

lpob.

BodoombBedeHue HacenéHHoeO
nyHKkmMa

Cmadus

/lucmob

Y

6

H.koHm.

3ab.kag.

['eHnsnaH Hace/néHHo2o NYHKMa

Kadedpa UC3uC




51,34

34,00

3

2905 n1/c
h/A_N C71

q:

OrmeTka JIOTKa

55,40

HpOGK THAaA OTMCETKa 3CMJIH

58,70

HarypanbHas ormerka 3emiin

58,70

O603HaueHne TpyObI H THIT
H3OTALHH

OcHoBaHHE

Yrmor
JlmuHa

580

Pacrosgnarne

HOMep KoJioaqa,TO4KH yriia

110BOpPOTa
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