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ESSAY

The final qualification work on the topic "Designing a poveaipply
system for the territory of prospective housing constructiothén6th district of
Sayanogorsk" contains 75 pages of a text document, 10 figudembkes, 25
sources used, 3 sheets of graphic material.

ELECTRICAL LOAD, RESIDENTIAL BUILDING, PUBLIC
APPLICATION, ELECTRICAL RECEIVER, POWER, SHORT CIRCUIT
CURRENT, VOLTAGE LOSSES.

The design object is the territory of perspective housing constnuatithe
6th microdistrict of the city of Sayanogorsk.

The main goal of the final qualifying work is to form thecisb
infrastructure of the city, providing all types of servicesdaily and periodic
demand.

As part of the city's master plan, the main issues of the-tkenmg
development of its power supply system, including the loalar electrical loads
of all consumers and the sources of their coverage, are necessaritieosthsOn
the plan of the city, territories for the placement of electrid ¢acilities are
provided: corridors for the routes of overhead transmission, lzw®es for cable
lines, substation sites and electric grid companies' basesréslilt of the design,
the developed power supply system meets all the requirermedts included in

the development plan for urban electrical networks.
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< \uimkdghc d\ZebnbdZpbhgghc jZ[hl_ \uiheg_gh
kbkl fu we _dljhkgZ[ _gby | _jjblhjbb i_jki_dlb\gh]
kljhbl_evkl\zZ fbdjhjZzchgzZz }J] KZygh]hjkdZz

< gZklhysb_ \j_fy | _jjblhjby "behc aZkljhcdb \g_Kk
i _jki_dlb\gh]lh jzZza\blby we_dljhwg_j] _Ibdb J_kim[ebd

]

Bkihevamy ihke_~gb_ kijZ\hqgu_ “*Zggu_ ih jZ
dhffmgZemdgh\uo ijhfure_gguo ithlj _[bl_e_c hk\ |
gZ]jmahd \ulbh&B8ghklv dhfie_dlguo ljZgknhjfZlhjguo ir
ljZgknhjfZlhjh\ JeZ\ghc 1ihgbabl _evghc ih*"klZ&pghkb
we_ f _glh\ kbkl_fu we_dljhkgZ[ _gby : bf_ggh \u[bjZ
dhffmlZpbhaglgdblgZy ZiiZjZImjZz k_q_gby b fEbagbcdZ
we_dljhi_j_"~Zq

Ih*"dexq_gb_ ieZgbjm _Iky ijhba\_klb d we_ dhihklZ
JZchggh_2 lh _klv k\lyav fbdjtw@Zchigkbkl fhc [n
hkms_ kl\eylvky -ih && Z jZkij_"~_ebl_evgu_ k_Ib
i _jki_dlb\gh]lh kljhbhueh&b\wxIgxijy gb f d<



1 Hij_ ~ e _gb_  izjzf_ljh\ iezgbjm_fhlh i _jki_
kljhbl_evkI\Z

1.1:9Zeba kh\j_f _ggh]lh khklhygby | _jjblhjbb
1.1.11jbjh~rgu_ mkeh\by
Debfzl

lh kljhbl_edgbfZlbg_ _kdhfm jZchgbjh\Zgbx | _jjblhjb
dl debfZlbg_kdhfm jZchgm o0ZjZdl_jbamxs_fmky j_ ac
debfZlhf k oheh”ghc abfhc b dhjhlidbf “Zjdbf e _Ihf
0ZjzZdl _jgu [hevrb_  dhe [Zgby g_ Ilhevdh Jdadhouo
| _fi_jZImj

DebfzZlbg_kdZy oZjZd!l _jbklbdz ijb\h”2blkyI ih
131.13330.2012 ©Kljhbl _evgZy debfZlbhlehkby@®af g gbyfb
kijZ\hggbdh\ i h debfZIm fZl _jbZezZf gZ[ex™ _gbc
] KZyghlhjkdZz

Debfzl \ ~Zgghf jZchg_ dhglbg _glZevguc b
jZaebgbyfb dzd f_""m | _fi_jZImjzfb abfu b e _|Z 1zZd |
ghqgufb | _fi_jZImjzZfb Kj_"~g_kmlhqggZy ZfiebIm~zZ | _f
yg\Zj + fK \ bxe_ #K

L fi_jZImjguc j_"bf nhjfbjm_Iky ih” \ebygb f kh
nZdlhjh\ jZaebqggh]h fZkrlZ[Z kheg _qghc [JZ"bZph
ih\_joghklb hkh[ _gghkl _c¢ ZIfhkn .ghc pbjdmeypbb

Kj_"gyy fbgbfZevgzZy | _fi_jZImjZ gZb[he_ -21@Bheh?”
fK Kj _~rgyy fZdkbfZevgZy | _fi_jZImjZ gZb[he = “Zj
‘[khexlgzZzy fZdkbfZevgZy |_fi_jZImjZz \ha”“moZ f
fbgbfZzevgzZy | _fi_jZIm}iZ fKa"moZ

L fi_jZImjzZz \ha”moZ kZfhc oheh”ghc iylb~g_\db

khklZz\eyfK h[_ki_qgq_gghktvx K

< _kghc gZjy*m k qZklufb azZfhjhadzZfb gZ[ex"Z
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ith\ur_gb_ ~g_\guo | _fi_jZImj ozZjzZdl_jgh [ukljh_gZjZz
\'l _g_gb_f_kypZ hkh[_ggh \ Zij_e_>g_\gu_ | _fi_jZI
[ulv "h\hevgh \ukhdbfb Z[khexlguc fZdkbfmffK wlhf f_

Kj_"gyy ~"ZIZ ihke_"g_ ]h adityyhadi@dAhdih azZfhljhadZz
k_gly[jy ijh~he bl_evghklv [_afhjhagh]h i_jbh”~Z hdhe

J _ev_n

ljh_dlbjm_fZy | _jjblhjby gZoh”blky gZ i_j\hc
| jjZk_ rbjbgZ dhlhjhc g_ ij_\urz | df ijhke_"b\z |
gZklb e _\h[_j_"vy \ ]hjhr_ KZygh]hjkd_ b khklz\e
| jjblhjbb :[khexlgu_ hif_Idb __ dhe_J[exlky hl f n

Ih\_joghklv I _jjZku ij_bfms_kI\_ggh jh\gZy5,€%mdeh
F_klZfb hgZ kezZ[h\hegbklZy k hlghkbl_evgufb ij_\ur_«
hi~ e _gZ hl ihcfu j_db ?gbk_c djmluf ih~* f hlju
\ukhlZ dhlhjh]l]h m\_ebgb\Z _ I|ky ih h[_ klhjhgu [_} ]Z |

f ~h-10,0f b [he_ _

=b”jh]jZnby

lehsz”~"dZ ]hjh"Z KZygh]hjkdZ jZkiheh  _gZ gZ e _\h
\ kl _ighc ahg_ \ df gRmr Kgkyddte =WK b \ df hl Fz
=WK d k-\khkjlindm hl Julr_]Jh i HagZqg_ggh_

< jZchg_ ijh_dlbjm_fhc | _jjblhjbb ?gbk_c ij
kezZ[hjZkqe g _gghc ohefbklhc Fbgmkbgkdhc dhleh\
jZkrbjy Iky b ij_"klzZ\ey | kh[hc kl_igmx jZ\gbgm k g_
fZkkb\Zfb

1.1.2F _klhiheh  _gb_ b kh\j_f ggh_ bkihevah\Zgb_ I
L _jjblhjby fbdjhjZchgzZz jZkiheh  _gzZ g9Z i_j_
fZ]bkljZe _c¢ h[s_]hjh*kdh]h agZq_gby mebpu <_| _jZgh

mqzZkldhf Z\Ih~hjh]b KZgZgZlhjdmebpu E_gbgZ
9



K aziz”"Z | _jjblhjby 1]jZgbgbl k ‘beuf fb

©E gbg]jZz*"kdbc? gZ x]_ ijbfudz_|I "behc fbdjhjZc
kK \_jgZy b -RhklpggZy ]jZgbpZ ijhoh”bl ih g_aZkljh_gog
jZg__  bkihevam_fhc ih” jZajZ[hldm dZjv_jh\ ~"ey

| jjblhjbb ijhfure_gghc [Zau H:H ©KZygkdb_ we dlIjl
x]R\hklhgqghc klhjhgu | _jjblhjby ]jZgbgbl k qZklbqggh
gZklvx "beh]h fbdjhjZchgZ ©P gljZevguc?
L_jjblhjby k\h[h”gZ hl aZkljhcdb X gZy qZklv az
mqgZkldZfb bkihevam_ fufb ih? jZaf_s gb_ hldjuluo Z\|
\hklhgghc qZklb jZaf_szZ |ky KLH ©:\lhZevnZp _ glj?@
ijhoh”~yl ]jmglh\u_ ~hjh]b ”“ey ih”t_a”~Z d bkihevanm
lehszZ”v | _jjblhjbb \ ]JjZgbpZo ijh_dlZ ieZgbjh\db khklz

< gzZklhys__ \j_fy hdheh | _jiblhjbb ijh_dIZ iez
ijbjhAgufb | _jjblhjbeidZ k hir_evgh klhysbfb A _j \vyfb
qzklv | _jjblhjhheh fbdjhjZchgz azZgylh KLH b

Z\IhklhygdZfb ~ey ihklhygghlh 0jZg _gby Z\lhljZgkihjlZ
Kh\j f ggh_ bkihevah\Zgb_ | _jjblhjbb BE.Z  gh \ I2

LZ[ebpZ - Kh\j_f ggh_ bkihevah\Zgb_ | _jjblhjbb ft
] KZyghlhjkdZ
X L _jjblhjbb 12 %

1 2 3

=ZjZ' b b Z\Ihfh[bevgu_ klhygdb Aey ihkl|

bgAb\bAmZevghlh Z\IhTjZgkihjlZ 3.8 12,4
DhffmgZekg@Z kdb | jjblhjbb 0,4 13
libjhAgu_ | jjblhjbb 264 | 86,3
Bih]h \ ]jZgbpZo | _jjblhjbb fbdjhjZzchgZ 30,6 | 100,0

< ljZzgbpZo | _jjblhjbb ijbf_gbl_evgh d dhlhjhc
ijh_dl jzkiheh  _gh a_f_evguo mqzkldh\ k\ Zligby |
\ Thkm~ZjkI\_gghf dZ~Zklj_ [L."\b bfhklb

10



F_jhijbylby ih jZa\blbx “bebsgh]h nhg~Z

< hkgh\V@kqg Ih\ gh\h]h “bebsgh]h kljhbl_evkl\Z
ijh_dlgh]h i_jbh”~Z Jueb aZeh _gu ke_"mxsb_ izZjzf_Iju

glke _gghklv gZk_e gby gZkms_kl\mxsZy zluk
g eh\_d , hg_ j "wk g _eh\ _d jZkg_Ilguc kjhd luk

L_jjblhjby ] KZyghlhjkdZ "ey ~Zevg_cr_]lh jZa\
kljhbl _evklI\Z hq_gv h]jZgbg_gZ Hkgh\gh_ gZijZ\e_gb
kljhbl_evkI\Zhev Z\lh*"hjh]lb KzZ)jdhdpgpgkd*h ahgu \ebyg!
ljhfure _gghehszZ”~db « GZ ihgmx”v ijh_dlhf ieZghbjr
A"hkljhblv qZklv P_gljZevgh]lh fbdjhjZchgZ Zdhg br_
iZjdh\uc ]jZ*hkljhbl_evguc dhfie_dk

F_jhijbylby ih jZa\blbx khpbZevghc bgnjZkljmdImj

= g_jZevguf iezZghf gZ i_jki_dIb\m klZ\blky azZ”:
khpbZevgmx bgnjZkljmdIimjm Jhjh*rZ h[_ki_gb\Zmgmx
ih\k_~g \gh]lh b i_jbh”bg_kdh]h kijhkZ

ljh_dlhf ij_~ezZ]Z 1ky knhjfbjh\Zlv h[s_]hjh~kdh
Il j_k _ g _gbb me E _gbgZ b me < | jZgh\ Ijm~Zb gZ
P _gljZzevgh]h fbdjhjZchgh\ < kljmdImj_ h[s jhhjhlhkdh
ij_"mkfzZljb\Zebkv |_ h[t_dlu dhlhjuo khl]ezZkgh j.
42.13330.2016 [2].hkh[_ggh g_ o\zZlz | \ JHjmevImydlu +p gl]
Ij_Mijbylby h[kem b\Zgby lhjlh\eb b his_kI\_gg
jobl _dimjgkezZzgbjh\hggh_ b nmgdpihbklgZekbhggh | r ¢

| jjblhjbb i _jki_dlb\gh]l]h “bebsgh]h kljhbl_evklI\Z
Ij_"klZ\e_gh gZ jbkmgd _

11



ebsghlh kljhbl_evkI\Z

Khlezkgh ]_g_jZevghfm ieZgm ]hjh*"Z “beldhgic n
"he g khklzZ\eylv 2 kukgbke _gghklvx gZk_e_gb
h[_ki_q_gghkih[s_fc iehsZ”"b gZ q_eh\_dz luk q_

ljh_dlhf iezgbjh\db ij_"mkfzZljb\Z_Iky jZaf_s_gb_
fbdjhjZzchgZz “bebsgh]lh nhg”Z h[s_c iehsZ~JgZ\guflu
h[jZahf kj vbZ gh]l]h-wAlZ ' guo "beuo ~hfZo x-wlZ guo
"hfZo % \-wlZ guo [ehdbjh¥2@Q@b.0

FghlhwlZ gu_ "beu_ "~hfz jZzaf_sZxlky \*hev me E

12



gZklb fbdjhjzchgz | _f kzfuf kha~z\Zy k\h_]h jh"Z ©
]Jhjh~kdhc fZlbkljZeb Ney fZehwlZ guo [ehdbjh)
kljhbl_evkl\h dhlhjuo ij_"mkfhlj_gh \ k\hKkllgdghl kZkI}
fbdjhjZchgZz Kjw*g guc "bebsguc nhg” ijh_dlbjm
p_gljZevghc gZklb fbdjhjZzchgz f_ ""m fgh]lhwlZ gh
aZkljhcdhc |_f kzZfuf h[_ki_qgqb\zZy ihkl_i_ggh_ ihgb ¢
"h-wlZ guo "beuo “hfh\

<gmlj_gg__ ijhkljzgkl\h ijh_dIbjm_fhc |_jjblhjb
iylbwlzZz gufb fgh]hd\Zjlbjgufb “beufb ~hfzZfb nhj
ieZgbjh\hgguo we f _glZ k i_jbf_I|jZevghc aZkljhcdhc

H[ _ki_gblv 0jZzg_gb_ Z\lhfh[be_c¢c aZ kg _|I ih*a_fgt
A\hjh\ufb ijhkljZgklI\Zfb "beuo ]jmii

Hidjulu _ kihjlb\gu _ iehszZ"db fbdjhjZzchgghlh
jZkiheh blv \*hev i_r_oh”gh]h [mev\ZjZ

121 _jki_dlb\guc igZg\blby Jhjh~kdbo we _dljbq_kdb

Ko _fz b ijh]jzffz i_jki_dlb\gh]lh jZa\blby we_«
J kim[ebdb OZdzZkby gZ]h~u ~"Ze]l] ]bhgZevgZy ijh]jzf
jZajZ[hlzZzgZ jZ[hq_c ]jmiihc Dhhj*bgZpbhggh]hx kh\
wg _j] _Ibdb J_kim[ebdb OZdzZkby \ khhiI\_Ikl\bb k

-N_~ jZevguf aZdhghf hl -NA HJI we _dljhwg_j]_|
k ihke "mxsbfb baf_g gbyfb

- IlhklZgh\e _gb_f 1jZz\bl_evklI\Z Jhkkbckdhc N_"_jZ)
1 H ko_fZo b ijh]jzffZo i_jki_dlb\gh]h jZa\bddp we
k ihke "mxsbfb baf_g gbyfb

-ihjmg_gb_f Ij_ab”_glZ Jhkkbckdhc N_”~ _jZpbb ih
Dhfbkkbb ijb Ij_ab”_gl_ Jhkkbckdhc N_"_jZpbb ih
| ogheh]bg_kdhfm jZa\blbx wdhghfbdb Jhkkbb
ithjmq_gbc hl - 1 iimmgdl
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-imgdl ihjmqg_gby Ij_ab” _glZ Jhkkbckdhc N_"_jZj
| j-294.

- ~helhkjhgqgZy fmgbpbiZevgZy p_e_\Zy ijh]jzf
Ahdmf_glh\ | _jjblhjbZevgh]h ieZgbjh\Zgby FH -POIRZyg|
112

- khlezZr_gb_ hl ]h~rzZ <1 h ij_~hklzZ\e_gb_
[x» 1Z J_kim[ebdb 0OzZdZkbb [x*» _Im fmgbpbyZdvgh
KZyghlhjkd gZ khnbgzZgkbjh\Zgb_ jZajzZ[hldb ~hdmf_(g
leZgbjh\Zgby?

< khklZ\_ ] g _jZevgh]h ieZgZ ]hjh*Z h[yaZl_evc¢
hkgh\gu_ \hijhku i_jki_dlb\gh]lh jZa\blby _1h kbkl _fu
\dexqZy [ZeZgk we dljbg_kdbo gZ]jmahd \k_o ihdj [b
ihdjulby Gz iezZg_ lhjh*Z b ihk_edzZ ijb wlhf ij
| jjblhjbb ~ey jZaf_s _gby we_dljhk | _\uo h[t_dlh\ dl
\ha”mrguo ebgbc we dljhi_j ~"Zqb ahg ey dZd “eenguc
ih~"klZzgpbc b [Za ij_"ijbylbc we_dljbg_kdbo k_I_c

ljb jZkij_~ e _gbb hkgh\guo ijbgpbih\ jZa\blbyg k _|I
i _jbh”~ ] _g_jZevgh]h ieZgZ ]lhjh”*Z ~ey hjb _hgbjh\liggh
gZ]ljmahd bkoh”yl ba kj_~g_]h”h\uo |_fih\ jhklZ "gd]jm:
o0ZjZdl_jguo jZchgh\ ]hjh~rZ gZ hkgh\Zgbb ZgZeba.
ijhr_"~rb_ - e | fZl _jbZeh\ ] g _jZevgh]h ieZgZ b
ileZgh\ jZa\blby gZjh~gh]h ohaycklI\Z

lhkljh _gb_ kbkl _fu we dljhkgZ[  _gby ijhba\h”yl
glhJu \ ghjfZzevghf j_"bf_ \k_ we_ f glu kbkl _fu g
gZ]jmadhc k fzZdkbfZevgh \hafh ' guf bkihevah\Zg
kihkh[ghklb wlbo we f glh\ J a j\bjh\Zgb_iblZgby
ihlj _[bl_e _c ij_"mkfzZljb\Zz_Iky \ khhI\_Ikl\bb k bo dzZ
fbgbfZevguo azljzlZzo kj_~kI\ b we_dljhh[hjm”*h\Z
j_a_j\guo ebgbc b ljZzgknhjfZlhjh\ g_ g_kmsbo dgZd jn
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bkdexq_gb_ ijb gZebqgbwdhiglofdmdikkdbo h[hkgh\Zghb
j_dhgkljmdpbb ~ _ckl\mxsbo k_ | ¢ fZzdkbfZevgh bkihev
we_dljhk _I _\u_ khhjm  _gby

ljb ijh_dlbjh\d_  "bebsgh]lh kljhbl_evkI\Z g _h[ol
ke "mxsb_ nZdlhju hf _ki_qg_gb_ [eZ]hijbylgl
"bag_ " _yl _evghklb g _eh\ dz hl]jZgbq_gby g _]ZIk
ohayckl\_gghc b bghc ~_yl evghklb gZ hdjm Zxsmx
leZgbjh\hgghc kljmdImju b k_Ib mebp \u”_e ghghwe _
kKljmdImju fbdjhjZchgh\ d\ZjlZeh\ mklZgh\e g
ieZgbjm_fhc aZkljhcdb jZa\blby kbkl_f khpbZevgl
h[kem b\Zgby b bg _oghbghkdh]h h[_ki_gq_gby mklZgh)
a_ f _evguo mqgZkldh\ gZ dhlhjuo jzZkiheh  _gu h[t_
kljhbl _evkl\ZzZ liZgbp a_ f _evguo mqgZkldh\ 1j
kljhbl_evklI\Z b jzaf_s_gby ebg_cguo h[t_dIh\ hij_~_
hk\h_gby | _jjblhjbb ijh_dlbjh\Zgby

GZijy'_gb_ ijh_dlbjm_fhc kbkl_fu we _dljhkgZ[ .

<Z guf \hijhkhf ijh_dlbjh\Zgby k_Ib we_ dljhkgZ[
\u[hj gZijy _gby k mqgzlhf i jki_dlb\u jZa\blby "beh]h
gZijy _gbc ijbgylhc \ wg_ jlhkbkl f_ <u[hj gZijy"
we dljhkgZ[ _gby jZchgZ ijhba\h~blky k mqgzlhf khd
ljZgknhjfZpbb we _dljhwg_j]lbb b ebd\b”Zpbb gZijy _gb

>ey beh]h jZchgZ \u[jZgh gZijy _gb_ d< gqlh
gZebgb f IK d< OH-agLhgggly? dhlhjZzy \u[jZgZ \
bklhqggbdZ iblZgby fbdjhjzchgz D Ihfm ~_ 7~ey [h
jZchgh\ gZb[he__ p_e_khh[jZaghc y\ey_ Iky KHA®I0fZ ¢
d< GZijy _gb_ d< \ "beuo jZchgZo fh I Julv I
bkdexgbl _evguo kemqgZyo -wdhhghfbdgbdiiibo h[hkgh)
lhwlhfm \u[hj gZijy _gby d< y\ey |Iky gZb[he__ p_e._
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2.JZkqg_lgZy qZklv
JZkq_ | we _dljbg_kdbo gZ]jmahd

<Z guf \hijhkhf ijh_dlbjh\Zgby k_Ib L
we dljhkgZ[ _gby yl\ey |ky \u[hj gZijy _gby k mq:
jZa\blby "beh]h jZchgZ b kbkl _fu gZijy _gbc ijbgylh
<u[hj gZijy _gby kbkl_fu we_dljhkgZ[ _gby jZchgZz
mqgzlhf khdjZs_gby dhebqg_kI\Z IljZgknhjfZpbb w
ebd\b”"Zpbb gZijy _gbc b d<

>ey "beh]h jZchgZ \u[jZgh gZijy _gb_ d< glh
gZebqgb_f jZkij_~_ebl_evgh]h imgdlZz d< \ dZq_KkI\_
D |Ihfm ~_ "ey [hevrbgklI\Z ]hjh~"h\ b “"beuo jZcl

pe khh[jZzaghc y\ey |ky kbkl_ fZ gzZdky gbc
ljZ\bevgh _ hij ~ e _gb_ we dljbg_kdbo gZ]]j
j_rzZxsbf nZdlhjhf Ney \u[hjZ dhebq_klI\Z b
ljZgknhjfZlhjguo ih*"kkZgplydbbc dZ[_e_c¢c aZsblghc Z
we_dljhh[hjm~"h\Zgby b we_dljhdhgkljmdpbc

We dljbg_kdZy gZ]jmadZ "beuo "hfh\ yley Ik
ihklhygghc < "beuo a”“Zgbyo gZ]jmadZ hij_"~_ey_ Iky
gZ]jmadb dbeh\ZIl gZ hrgm d\Zjlbjm < _ebgbgZ m~"_
hl izjzf _ljehsz™"b \b”~Z we dljhijb[hjh\

Bkoh?cgu_  "Zggaw ijh_dlibjh\Zg\eyxlky hit_dlt
dzZiblZevgh]h kljhbl_evkI\Z wlzZ ghklv h[t_dlh\ e
mqZkldh\ “behdh%®tbfqt kl\h d\Zjlbj " _ ldkdlgkZMNRE f_k
lhjlh\uc p_gtihebqg_klI\h q_eh\_d zZ fbgkekl\EZe¢bpghylj
dhebqg_klI\h jZ[hgbo f_klI [bdlkedhd d&Z\ht ~bgbp o0jZ
fZz]Zabdgo Ihjlh\hc iehszZ”b ij_"ijbylby [ulh\h]hx h[ke
dhebq_klI\h jZ[hgb_ f_KkI

H[t_dlu i_jki_dlb\gh]h "bebsgh]h kljhbl_evkI\Z ij

|Z[ebp_
16



LZ[ebhZ-0ZjZdl_jbklbdZhYdZikllZe v ghjhbl evkI\Z

<in H[t_dl dzZiblzey WIZ ?~bgbp| Dhebqg_HKlehszZ”"v
| _giez| kljhbl_evklI\Z "gh| baf_j g _"“bgbga_f_evgh
- Klv mqZkldZz
1 2 3 4 5 6
Bg~"b\b"mZevg f2h[s_c
1 "behc Mhf 2 "behc 300 714
[ehdbjh\Zggh]h ilehszZ”"|
Bg"b\b"mZevg f2h[s_c
2 "behc Mhf 2 "behc 150 357
[ehdbjh\Zgghl]h iehszn"|
Bg~"b\b"mZevg f2h[s_c
3 "behc Mhf 2 "behc 300 714
[ehdbjh\Zggh]h ilehszZ"|
Bg"b\b"mZevg f2h[s_c
4 "behc ~hf 2 "behc 150 357
[ehdbjh\Zgghl]h iehszn"|
Bg b\b"mZev( f2h[s_c
5 "behc "hf 2 "behc 300 714
[ehdbjh\Zggh]h ilehszZ"|
6 > |lkdbc kz#~ 1 f_kl 170 770
=jmiiZz f2h[s_c
7 fghlhd\Zjlbjgu 5 "behc 5768 9596
"beuo “"hfh\ iehsz"|
lh~a fgZy klhy ff ki 50
=jmiiZz f2h[s_c
fghlhd\Zjlbjgu 5 "behc 5768 9596
8 "beuo “hfh\ iehsznl
Ihra_ _fgZy klhy ff_ ki 50
=jmiiz f2h[s_c
fghlhd\Zjlbjgu 5 "behc 2884 4798
9 "beuo “hfh\ iehszn|
Ih"a fgZy klhy ff ki 30
=jmiiz f2h[s_c
10 fghlhd\Zjlbjgu 5 "behb 3605 5997,5
"beuo "hfh\ iehszZn|
=jmiiZz f2h[s_c
11 fghlhd\Zjlbjgu 5 "behc 5768 9596
"beuo “"hfh\ iehszn|
=jmiiz f2h[s_c
12 fghlhd\Zjlbjgu 9 "behc 14250 17078
"beuo "hfh\ iehszZ"|
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1 2 4 5 6
ij_"ijbylby
h[s_ kI\ _ggh]h ik f ki 25
ij_"ijbylby jZ[hqgb
[ulh\h]h h[kem"I f ki 5 12360
12 fo lhjlh\
FZ]Zabgu lehsZ"| 275
ih~a_fgZy klhyd f f_ ki 192
\j_f _ggh]lh o0jZg
Z\Ihfh[be c
=jmiiz f2h[s_c| 178125 213475
13 fghlhd\Zjlbjgu "behc
"beuo “"hfh\ iehszZ"|
=jmiiZ f2h[s_c 5768 9596
fghlhd\Zjlbjgu "behc
14 "beuo “hfh\ iehszZ"|
lh~a_fgZy klhy f f_ ki 30
=jmiiZ f2h[s_c 5768 9596
15 fghlhd\Zjlbjgu "behc
"beuo "hfh\ iehszZ"|
Ih~ra _fgZy klhy ff ki 30
=jmiiz f2h[s_c| 2884 4798
fghlhd\Zjlbjgu "behc
16 “beuo ~hfh)\ iehszZAI
lh~a_fgZy klhy ff_kli 30
=jmiiZ f2h[s_c 6489 10795,5
17 fghlhd\Zjlbjgu "behc
"beuo M"hfh\ iehszn|
18 Lhjlh\uc p_gl Luk q_ 20 12840
19 AfbgbkljZlb\g JZ[hgb 380 17078
N eh\hc p_gl f ki
20 AfbgbkljZlb\g JZ[hgb 200 7875
N eh\hc p_gl f ki
21 Fma_c f3 6700
21 ;b[ebhl_dz luk A 82 40754
0jZ9_g9
292 Dmevimjgh_ khh il 6489 16554
93 KIZgpby LH fi 15632 14382
Z\Ihfh[be c
JZkq lgu_ we _dljbg_kdb_ gZ]jmadb "beuo ~hfh\
jZkg_lguo gZ]jmahd kbeh\uo ihlj_[bl_e_c we_fljhy

f IhAbdm jZzkgq_1Z d\Zjlbj

18
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JZkq_lgZy gZ]jmadzZ d\Zjlbj ijb\_"* _ggZy d \\h*m
beb d rbgZf d< dhfie_dlghc 1ljZgknhjfZlhjgh
hij_ ~ ey Kky

8

¥\

= sz.y *n, (KBT); (2.1)

]I _Pd\mx m”_evgZy gZ]ljmadZ we_dljhijb,_fgbdh'
aZ\bkbfhklb hl qgqbkezZ d\Zjlbj ijbkh_~“bg _gguo d e
dmohgguo iebl d<I| d\Zjlbjm M~ _evgu_ we _dljbg_kdb_
k mg_Ihf Ih]l]h qlh jZkq_lgZy g_jZ\ghf_jghklv gZ]jmadk
ith nZazf Ij_onZaguo ebgbc b \\hAh\ g_ij \urz |

ntdhebq_klI\h d\Zjlbj ijbkh_"bg_oglgluo d ebgbb D

>ey hij_~ e _gby ijb g_h[oh”*bfhklb agZq_gby mlj_
fZdkbfmfzZz gZ]jmahd ke _~m _| ijbf_gylv dhveynblpbug]l
Ahfh\ k we _dljbq_kdbf{b ileddietfpZ . @

JZkq _lgZy gZ]jmadZ kbeh\uo we _dljhijb_fgbdh\ i
"beh]h "hfZ ebgbb beb d rbgzf gZijy _gb _f d< hij_

P.:mu:l:u'r =K. * 2Py, (kBT); (2.2)

1" D dhwnnbpb_ gl kijhkZ hij ~ ey Iky \ aZz
dhebqg_ klI\Z ebnlh\uo mklZgh\hd b wlZ ghklb a*Zgbc

nexdhebqg_kl\h ebnlh\uo mklZgh\hd iblZ_fuo ebgbc

PhntmklZgh\le _ggZy fhsghklv wei-ftHjedYHZI ey

>ey ijbf_jzZ jzZkkfhljbf wlZ guc "behc ~hf «

ihAt_arh\ gz i_j\hf wlz _ jzZkihez]zZxlky h[t_dlu
gZagZq_gby
Dhebqg_kI\h d\Zjl8f192 Gz wlz _  d\Zjlbju  d\Zj

iehsZ”rvx [hevrib f_gvr_#f
JZkq_lgmx gZ]jmadm \\h~Z iblZxs_]h d\Zjlbju hij_
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P}[-:.,.-_T, = PKEI.F * (nKEI. = 551‘*‘12 + 1,{]5 N = 5-51"'12), (23)

ljbgbfZ Bf ,=1,36d <1 d\

P =1,36 64 128=269,82d <|

JZkq_lgZy gZ]jmadZ ebnlh\uo mklZgh\hd

Jj ebnIDk ™nki 9 =57,60d<I

JZkq _lgZy gZ]jmadZ hk\_s gby ebnlZ eZfiu k\_Ih’
Jhk\s=6*2#9=  <I

JZkq_lgZy gZ]jmadZ hk\_sedbiy gt [pKZ j ]Zxsb _
Jh k\£159+8=1080 < |

Jhivs ™ dhkis e hki&90+1080=1170<1 1,170d <|

JZkq_IlgZy we_dljbq_kdZy gZ]jmadZ "beh]h "hfZz

Pp:,ﬁﬂz P A+019k 'Jj eb n*TP.:..:s ™ d < I (24)

P,x,=269,82+0,%57,60+1,170=3283 d <|

JZkkfhljbf wlZ guc "behc "hf ¢« \ "hf_ ih"t_anZ

Dhebq_klI\h d\Zjlbj GZ wlz"_  d\Zjlbju

d\Zjlbju iehsZ”rvx [he¥b_ f _fvr_ ¢

ljbgbfZ Pf =1,7d<I d\

P A d<I

Jhk\s155#4=30 <] 0,30d <

P,x;=105,4+0,30=105,4 <|

JZkkfhljbf o wlZ guc bg”b\b"mZevguc "behc ~hf
IbiZ< < ~"hf_ jZkiheh  _gZ we dljbgkahZy uebtZegyu
"hitlr 1 Z]el2d22].

Pm= d<l

Dk

>Zevg_crbc jZkg_| 1j_"klz\.29 \ |Z[ebp _
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LZ[ebZ+tJZkg | we_dljbgq_kdbo gZ]jmahd "beuo ~hfh\

< ih| Dhéah|WEk=: DhéhPm, Dk| P % |Phk\ |[Phk\|fhk\ Pj "
] _gild\Zjlgghk|ih~t | d< d<l| d<Il| d<I| d<] d<l
Zgl -"Nh\ Pebn
d<l|
1 2 3 4 5 6 7 8 9 10 11
< 22 2 - 4,71 0,55 | 56,87 - - 56,87
< 16 2 - 4,71 0,55 41,36 - - 41,36
< 22 2 - 47| 0,55 | 56,87 - - 56,87
< 14 2 - 4,71 0,55 36,19 - - 36,19
< 24 2 - 4,71 0,55| 62,04 - - 62,04
< 120 5 8 15| 0,9 186,00 - 0,60 168,00
< 120 5 8 15| 0,9 186,00 - 0,60 168,00
< 60 5 4 1,7 0,9 105,40 - 0,30 95,16
< 75 5 5 1,7 0,9 131,75 - 0,38 118,96
< 120 5 8 15| 0,9 |186,00 - 0,60 168,00
0,090
< 192 9 8 |1,36| 0,8 | 269,82 5760 1,125| 1,17 | 301,61
0,090
< 216 9 8 |1,36| 0,8 | 303,55 72.00 1,01 | 1,31 | 346,51
< 120 5 8 15| 0,9 |186,00 - 0,60 168,00
<15 120 5 8 15| 0,9 186,00 - 0,60 168,00
< 60 5 4 1,7 0,9 105,40 - 0,30 95,16
< 135 5 9 15| 0,9 [209,25 - 0,68 189,01

JZkkgblZ f gZ]jmadm ~ey h[t_dlh\ h[s_kI\ _ggh]h g
lj_~ijbylby h[s_kI\_ggh]lhgblZdblkl

Jmn d<l f_klIh

Jazn d<l|

Jhk\s159=135 <| 0,135d<|

Jk m¥22,5:13,50=36d < |
>Zevg_crbc jZzkg_IlI k\_*_f\ IZ[ebpm
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LZ[eb2Z+JZkqg_| we_dljbg_kdbo gZ]jmahd h[s_klI\_gguc

< ih WIZ" H{t _dI | ?”bgb| Dhéh Pm,{PjZk¢ Phk\r| Pkmf
] _gieZ ghkljh[s_kI\_g baf_j | _~bg| d<lI| d<lI d<l d<l
h gZagZc y
1 2 3 4 5 6 7 8 9
ij_™ijbylh f_klzl 25 0,9 | 2250| 0,135 | 22,64
his_kI\_g
h iblzgh
I _j\ug
\WlZ‘ ij_"ijbyll jZz[hqly 5 0,8 4,5 0,35 22,85
< Eeh] [ulh\h]h f_KI
hfZih[kem b\]
fZ]Zabg fo 275 | 0,5 | 137,05 0,52 | 138,02
lhjlh\h
iehsZ/
0 Ilh~ra_fgZ4 f f_klI| 10 - 4 0,019 | 4,019
klhygdZ
< 1 >_lkdbc | f ki 170 | 0,4 | 68,0 | 0,300 | 68,30
< 0 Ilh~a_fgz f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
<8 0 Ilh~a_fgz f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
< 0 Ilh~a_fgza f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
< 0 Ilh~a_fgz f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
< 0 Ilh~ra_fgz f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
< 0 Ilh~ra_fgz2 f f_kl| 7 - 2,96 | 0,016 2,98
klhygdZ
< 7 Lhj]h\uc| Luk g 20 |0,13| 260 0,72 | 260,72
p_alj
< 5 :~bgbklj2a JZ[hqgl 380 |0,045 17,1 | 0,240 | 17,34
\gh*_eh\ll f ki
p_glj
< 4 :~bgbklj2a JZ[hqgl| 200 |0,045/ 9,00 | 0,124 9,12
\gh* _eh\H f_ ki
p_glj
1 fma_c f3 600 | 0,2 | 120 0,68 | 120,68
<
[b[ebhl_¢ ihkbc| 120 | 0,18 | 21,6 1,23 22,83
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HdhgqZgb_ 1Z[ebpu

< 1 Dmevlih\l| f3 6489| - 5,14 0,43 5,57
khhjm™ g

< 1 KIZgpby f3 15632 - 41,20| 0,54 41,74
Z\Ihfh[be

22 <u[hj jZkiheh  _gby BbkeZ fhsghklb IjZgknhjfZlhj

ljb \u[hj_ f_klIZ jZkiheh  _gby ih”~klZgpbb \ i_
"bebsghf kljhbl_ewkd\ dljbg_kdZy gZ]jmadzZ jZkkj_~
hir evguf h[t_dIlZf bkoh”y \Wfdj wilhkhZ jZkiheh g
ih~"klZgpbc "~he g J[ulv k\yazZg k Zjobl _dImjhc F
ih~klzgpbb [m”~_f kgqblzZlv iehsz”~db ijbfudZxsb_ d |
jZkiheh” _ggu_ \ jZ"bmk_ " _ckl\by gf [dhlesghklvx

ljZgknhjfZlhjh\ g_ij _\urZxs _c d<:
JZkq_lgu_ dhwnnbpb_glu j_Zdlb\ghc fhsghklb *
ij_~klZ\e _gu > |Z[ebpu : b @

JZkqzl fhsghklb ihlj _[bl_e_ ¢ gZ rbgZo ljZg
ihr"klZgpgkhbb”zf \ 1Z[ebpm

LZ[ebpZ+JZkij ~ e _gb_ fhsghklb ihlj_[bl_e _c ih ih~k

< ih| GZbf_gh\Zgb_ ihlj_ Dmax COS PjZkg 9Z rbgZ
] g d<l
ieZ
1 2 4 5 6
LI <
1 Bgrb\b"mZevguc b 1 0,9 56,87
2 Bg”rb\b"mZevguc b 1 0,9 41,36
3 Bgf"b\b"mZevguc b 1 0,9 56,87
4 Bgrb\b"mZevguc b 1 0,9 36,19
@behc Mhf 1 0,98 168,00
! lh~ra_fgZy klhyg|{ 0,87 0,22 2,59
@behc Mhf 1 0,98 168,00
8 Ih~"a_fgZy klhyg{ 087 0,22 2,59
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ljh"he  _gb_1Z[ebpu

1 2 4 5 6
@behc ~hf 1 0,98 95,16
9 lh~a_fgZy klhygt 0,87 0,22 2,59
6 > |kdbc kzA 0,9 0,98 55,32
mebqggh_ hk\_s_ 7,00
BIhlh k mqg_lhf ih 9(‘;3;4"1 \a 627,17
hk\_s gb_ o
LI«
5 Bgfb\b"mZevguc b 1 0,9 62,04
14 @behc ~hf 1 0,98 168,00
Ih"a_fgZy klhygi 0,87 0,22 2,59
15 @behc ~hf 1 0,98 168,00
lh~"a_fgzZy klhyg{ 087 0,22 2,59
16 @behc ~hf 1 0,98 95,16
Ih"a_fgZy klhygi{ 0,87 0,22 2,59
17 @behc ~hf 1 0,98 189,01
mebqggh_ hk\_s_ 5,00
Blh]h k mg_Ihf ih Cosf kj \a 729,73
hk\_s_gb_ =0,96
LI <
10 @behc ~hf 1 0,98 118,96
11 @behc ~hf 1 0,98 168,00
@behc ~hf 1 0,96 243,92
12 Ebnl 0,9 0,6 51,92
H[t_dlu h[s_kI\_gd 088 0,75 161,49
gZagZq_ghby
lh~"a_fgzZy klhyg{ 087 0,22 3,50
13 @behc ~hf 1 0,96 274,42
Ebnl 0,9 0,6 64,88
mebqggh_ hk\_s - - 7,00
Bihlh k mq_Ihf ih 98?;5‘” \a 1148,79
hk\ s gb_ s
LI <
18 Lhjlh\uc p_gl] 0,85 0,82 221,61
19 | :~fbgbkljZIbtgreh\h 0,85 0,82 14,74
p_glj
20 | :~AfbgbkljZIbtgreh\hl 0,85 0,82 7,75
p_glj
fma_c 0,9 0,92 108,61
21 [b[ebhl_dZ 0.9 0,92 20,55
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HdhgqZgb_ 1Z[ebpu

22 Dmevimjgh_ 0,85 0,92 473
khhjm® gb
23 | KIiZgpby LH Z\Ihfh| 087 0,61 36,31
mebqggh_ hk\_s_ - - 6,00
BIh]h k mq_Ihf ih fngij \a 441,32
hk\_ s gb_ e

>ey \u[hjz f_klZ mklZgh\db IljZgknhjfZlhjguo
bkihevam f f Ih® p_gljZ we _dljbg_kdbo gZ]jmahd
>ey \u[hjZ mklZgh\db IjZgknhjfZlhjguo ih”*klZgp
f Ih p_gljZz we _dljbg_kdbo gZ]jmahd
DhhjrbgZlu p_gljZ we _dljbg_kdbo gZ]jmahd \ujzZ Z

i
_ Ek—ipﬁ"XFf.

KU - Eﬁ_lpk y (25)
_ B Per,
Yo = oy (2.6)

] Jetfhsghklvh Ahfz d<lI
Yetdhhjrbgzlth dhfz kf
DhhjyEu ~hfh\ k\_~zf \ 1Z[ebpm

LZ[ebpZtDhhjrbgZlu h[t_dIh\

<

hit_d|PjZkq o f Y f J O JY
1 2 2 3 4 5

LI <

1 56,87 0,09 0.440 5,11 25,02
2 41,36 0,110 0,492 4,55 20,35
3 56,87 0,180 0,460 10,24 26,16
4 36,19 0,234 0,420 8,47 15,20
7 170,59 0,192 0,371 32,75 63,29
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HdhgqZgb_ 1Z[ebpu

1 2 3 4 5 6
8 170,59 0,170 0,379 29,00 64,65
9 97,75 0,160 0,420 15,64 41,06
6 55,32 0,180 0,290 9,96 16,04
LI <
5 62,04 0,270 0,383 16,75 23,76
14 170,59 0,240 0,379 40,94 64,65
15 170,59 0,290 0,330 49,47 56,29
16 97,75 0,180 0,260 17,60 25,42
17 189,01 0,230 0,257 43,47 48,58
LI <
10 118,96 0,04 0,399 4,76 47,47
11 168,00 0,092 0,348 15,46 58,46
12 460,83 0,041 0,285 18,89 131,34
13 339,30 0,130 0,250 44,11 84,83
LI <
18 221,61 0,330 0,285 73,13 63,16
19 14,74 0,285 0,220 4,20 3,24
20 7,75 0,230 0,230 1,78 1,78
21 129,16 0,208 0,208 26,87 26,87
22 4,73 0,170 0,107 0,80 0,51
23 36,31 0,356 0,344 12,93 12,49

DhhjrbgZlu ihAklZgpbc ij ~klZ\e _gu \ |Z[ebp_

LZ[ebp&zDhhj*bgZlu ih*"klZgpbc

< dli Ojzkq f MjZkq f
1 2 3
1 0,168 0,396
2 0,243 0,410
3 0,076 0,296
4 0,289 0,261
<u[hj fhsghklb 1jZgknhjfZlhjh\ ijhba\h~blky

jZpbhgZevghc bo aZ]jmadb \ ghjfZevghf j_ "bf _hbhk n

g_h[oh~bfh]h j_a_j\bjh\Zgby \ Z\Zjbcghf j “bf_
jZdgg kblky d

| jki_dIb\guc
gZ”z ghklb we_dljhkgZ[  _gby Hkgh\gufb ihlj _[bl_eyfk
ljZgknhjfZlhjh\ y\eyxlky gZ”z ghklv we_ dljHkgBimfghb)
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Ijb\_"*zgguo aZzZljzl gz ljZgknhjfZlhju Ke "M\ _ £vg
th*klZzgpbb k "\mfy ljZgknhjfZlhjZfb

JZkqzlgZy fhsghklv 1jZgknhjfZlhjz

Pizacq

,(kBA)
€OS Pepe (2.7)

S pacLmax

1" Sizuex - JZkqzlgZy Zdlb\gZy fhsghklv ih*klZgpbb d<:
cosM,.- dhkbgmk kj_~g_\a\_r_gghc ih*klZgpbb
Dhwnnbpb_gl aZ]jmadb hij_" ey |ky

S max.JCF

KA nSghf (2.8)

]*"SCghfghfbgZevgZy fhsghklv IjZgknhjfZlhjzZ d<:
ntdhebq_kI\h ljZgknhjfZlhjh\

Dhwnnbpb_ gl i _jgljmhdb_g ij \urd} Da
Dhwnnbpb_gl i _j_]Jjmadb hij_~ ey Iky

S‘.
.. 2jZkqg F
Ki —Sghf (2.9)

JZkkfhljbf ey ijbf_jZ LI «

SjZ kmax=627,17/0,94=667,20 < :

K a667,20/ 630=053

Di_j667,20630=1,06dL.4

Dhwnnbpb_gl i_j Jjmadb g_ "he _dgljij MNewy ZDVL IDd_j
dhwnnbpb_gl i_j ]Jjmadb khhiI\_Ikl\m_I 1j_[h\Zgbx
ijbgbfz f gz LI <« "\Z |IjZgknhld@I&&Z ih

>Zeycrbcjzkqzl k\_*zf \ |Zfebpm
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LZ[ebpZt<ul[hj ljZgknhjfZlhjh\ gZ ih~klZgpbyo

< PiZkq g1 COS Pepe Spam.max Da| Di_j Fzjdz

li rbgZo | i d<: ljZgknhjfZzl
d<l

1 627,17 0,94 667,20 | 0,53 | 1,06 LFA ®30

2 729,73 0,96 760,14 | 0,60 | 1,21 LFA &30

3 1148,79 0,95 1209,25 | 0,60 | 1,20 LFAO

4 441,32 0,86 513,16 | 0,64 | 1,28 L FA2 @00

JZkkqgblzZ f ifHsgthklb b ZdIb\ghc wg _jlbb \ 1jZgknh

P
p _dg 9231 P, (D) (2.10)
n Sghf

o Ud%S°gZlig  Jo %
Q® 100 Sght Sghfgy (d<3] (2.11)

] 'Pd.a'PogUd.aloe iZkihjlgu_ ~“Zggu _
6CgZljZkqg_|lgZy fhsghklv IjZgknhjfZlhjghc ih*"klZgr
6CghfgkfbgZevgZy fhsghklv IjZgknhjfZlhjzZz d<I
ntdhebq_klI\h IjZgknhjfZlhjh\

lhl_jb Zdlbwgécjlbb hij_~ ebf ih nhjfme _

|Pa
‘A NPT, K gzlj ~E(f<1 g (2.12)
ghf

1" _122nzZdlbg_kdh_ \j_fy jZ[hlu ihlj_[bl_e_c \ ]h”
2-\] fy fZzdkbfZevguo i _jv qg
JZkqzl k\_"zf \ |BJebpm
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LZ[ebpZzlhl jb fhsghklb b ZdIib\ghc wg_j]bb

« DLI | 'P, | '"Py d<l U;% |loo | SgZ]j| 'P, | 'Q, :
Slj-h\ d<l d<L d<| d<:j f<li (0
1 2 3 4 5 6 7 8 9
1| ®30]| 1,25 7,9 5,5 1,7 | 667,20 | 6,69 | 19,54 | 20,71
2| @30 1,25 7.9 55 1,7 | 760,14 | 6,88 | 21,53 | 22,06
3| dO000| 1,9 12,2 55 1,7 |1209,25| 10,45| 32,92 | 33,06
4| @00 08 5,5 4,5 1,6 | 513,16 4,21 | 8,17 | 12,18
23<u[hj k_g_gbc "be dZ[_e _c gZ gZijy _gb_ d<

<ghjfZzevghf j_‘jZflhlugzZ]j_\ dZ[_ey g_ "~he _g ij_
A"himklbfh]l]h >ey wlh]h \u[hj k_qg_gby dZ[_e_c ijhda\h:
[3], \ dhlhjuo ijb\h*ylky agZq_gby k_qgq_gbc b khhl
Ahimklbfu_ ~ebl_evgu_ Ihdhgddqd]jgbydBhimklbfuo ~ebl
lhdh\ mdZaZgu ey hij_* e _gguo ghjfZevguo mkeh\b
ijhdez”db ljb hldehg_gbb hl wlbo mkeh\bc agZ«
"ebl _evguo Ihdh\ ijb\_~ ggu_ \ [Z[ebpZo "hefHhu |
ijb\hAbfu_ \ I[BWhijZ\hgqgu_ dhwnnbpb_glu mgblu\Zxsl|
gZ]jmadb ijb ih\lhldh\j_f _gghf b djzZldh\j_f_gghf
jZ[hlu we _dljhijb_fgbdh\ hldehg _gb_ | _fi_jZImju hd
dhebqg_kl\h kh\f_klgh ijheh” _gguo dZ[_e_ ¢ b | _ieh\t
]Jimglz \ dhlhjhf ijheh™ g dZ[_ev

Khlezkgh j_dhf_g~Zpbyf k_Ib gZijy _gby ~h
jZkkgblZgu [_a mqg_|Z bg"mdlb\gh]h khijhlb\e gdly
fhsghklb [ebahd d "him&kidpbhgcl jv gZijy _gby < ghjfZe
j_"bf_ ijbgbfz_ f hl LI ~h \\h~"h\ \ arZgby \ Z\Zjbcg

AgZq_gby m”~_evghc ihl_jb gZijy _gby

AUpon
U |[ ” Ma 1]

(%) (2.13)
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1" FEL £fhf_gl Zdlb\ghc gZ]jmadb d<I df
‘U xlZ[ebgqgh_ agZq_gb_ m”_evghc \_ebqgbgu;ihl_j
“Uapiz himklbfu ihl_jb gZijy _gby;\ ebgbb

JZkkfhljbf bgrb\b"mZevgua heRkc ~hf
P=56,87d < |

L=0,124 d f

FZ256,87 124=7,05d<I| df

JZkq _lguc Ihd gZc”_f ih nhjfme _

P
V3+U,*cosg (2.14)

Ip =

56,87

I = =91,21A;
P V3+0,4%0,9

F=50 ff2, 1,p7195 :

lhl_jb gZijy  _gby jZkkgblZ _f ih nhjfme _

>ey bgfb\b"mZevguo beuo “hfihdbéz f ijh\h~"Z KB
"ey "hfZ < KBI

JZkkfhljbf <JMeh]h ~hfZ < LI <
< “behf "hf_ gZoh”blky ebnlh\Zy mklZgh\dZ

J = d<l|

cos¢=0,96;
Je. dxl
cos¢=(),6;
(152,45 +0,96) + (40,55 * 0,6)
COS Pepp = 193 = 0,88;

FZ193 7,72d<| df
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- 193
P J3+0,4+0,88

=31656 A

F=185ff2 1,,7345: U,;=0,099 %

‘U "U,;Ma=0,0997,72-0,/6 "~

ljbgbfz f \aZbfhj_ a j\bjmxsbox<dZ[86¥yf20:

JZkkfhljbf <JMeh]h ~hfz < LI «

J = d<|
cos9=0,96;

Je= d<l|
COS ‘?320,6;

COS Pcpz = 0,88;

FZ =3,13d<| df
- 115,8
P \J3%0,4+0,88

=18993 A

F=70 ff2,1,,7200 : U,=0,201 %
U "U,;Ma=0,2013,13= ”
>Zevg _crbc jZkg_ | k\_~ f\ 1Z[ebpm

LZ[ebpZt<u[hj k_q _gby dZ[ _ey gZ gZijy _gb_

< ih <JM 3 d4 L, df | FZ d<lI lj | l~ni| F Ui “U
] giez C] ff2 ] %
2 3 4 5 6 7 8 9 10 11
Ll<

56,87 | 0,124 7,05 91,21 | 195 | 50 | 0,213 2,61

41,36 | 0,136 5,62 66,33 | 195 | 50 | 0,186| 2,35

1
1

< 1 56,87 | 0,149 8,47 91,21 | 195 | 50 | 0,199| 3,07
1 36,19 | 0,132 4,78 58,04 | 195 | 50 | 0,115] 1,23
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ljh~*he  glZ[ebR9

2 3 4 5 6 7 8 9 10 11

< 1 | 168,00| 0,046 7,73 274,43 | 305 | 150 | 0,102| 0,79

2 2,59 | 0,023 0,060 16,99 | 65 10 | 1,065 0,064

< 1 |168,00| 0,038 6,38 274,43 | 305 | 150 | 0,102| 0,65

2 2,59 | 0,052 0,13 16,99 | 65 10 | 1,065| 0,14

< 1 95,16 | 0,110 10,47 140,15 | 165 | 50 | 0,402 4,21

2 2,59 | 0,111 0,29 16,99 | 65 10 | 1,065| 0,31

< 3 55,32 | 0,059 3,26 81,48 | 90 16 | 1,106| 3,61
Ll<

< 1 62,04 | 0,190 11,78 99,49 | 200 | 70 |0,201| 2,37

< 1 |168,00| 0,074 12,43 274,43 | 305 | 150 | 0,152 1,89

2 2,59 | 0,051 0,13 16,99 | 65 10 | 1,065| 0,14

< 1 |168,00| 0,096 16,13 274,43 | 305 | 150 | 0,152| 2,45

2 2,59 | 0,079 0,20 16,99 | 65 10 | 1,065| 0,21

< 1 95,16 | 0,035 3,33 140,15 | 165 | 50 | 0,402| 1,34

2 2,59 | 0,041 0,11 16,99 | 65 10 | 1,065| 0,12

< 1 |189,01| 0,047 8,88 278,38 | 305 | 150 | 0,152| 1,35
Ll<

< 1 |132,13| 0,080 10,57 194,61 | 200 | 70 | 0,201| 2,12

< 1 |186,60| 0,029 5,41 274,83 | 305 | 150 | 0,152| 0,82

1 | 193,00| 0,040 7,72 316,56 | 345 | 185 | 0,099| 0,76

< 2 | 115,80| 0,027 3,13 189,93 | 200 | 70 | 0,201| 0,63

3 | 161,49 0,036 5,81 264,88 | 305 | 150 | 0,152 0,88

4 3,50 | 0,058 0,20 22,96 | 65 10 | 1,065 0,21

1 |137,21| 0,072 9,87 225,05| 240 | 95 | 0,126 1,24

< 2 | 137,21 0,056 7,68 225,05| 240 | 95 | 0,126| 0,97
LT <

< 1 | 110,81| 0,105 11,63 188,16 | 200 | 70 | 0,201| 2,34

2 | 110,81 0,099 10,97 188,16 | 200 | 70 | 0,201| 2,20

< 1 14,74 | 0,043 0,63 25,03 | 65 10 | 1,065 0,67

< 1 7,75 | 0,044 0,34 13,16 | 65 10 | 1,065 0,36

< 1 |129,16| 0,090 11,62 207,14 | 240 | 95 | 0,126| 1,46
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HdhgqZgb_ 1Z[ebpu

2 3 4 5 6 7 8 9 10 11
< 1 4,73 | 0,157 0,74 8,03 65 | 10 | 1,065| 0,79
< 1 36,31 | 0,152 5,52 60,24 | 90 | 16 | 0,800 4,41

24 JZkq_ | ko_fu jZkij_"~ _ebl_evghc k_1b d<

24 JZkqg_ | ihlhdhjzkij_~ e _gby fhsghklb \ZjbzZglh\
jZkij_~ _ebl_evghc k_Ib d<

>ey we_dljhkgZ[ _gby i_jki_dlb\gh]l]h "bebsgh]h
fbdjhjZzchgz bf_xs_]Jh \ hkgh\ghf we_ dljhijb_fgbdb
gZ”_ _"ghkWe dljhkgZ[ _gby jZkkfhljbf ~\Z \zZgBZgl
gZijy _gb_ d< "e¥. LI <
KjZ\gb\Zlv [hhevidh hlebqZxsb_ky gZklb ko f
ZjZ"bZevghbkljZevgZy ko fZ

10xB

0,342m 0.237m

0,185m 0,151m

3+ 4

Jbkmghd JZ"bZeVQbkljZevgZy ko fZ jZkij_"_ebl_«
d<

lhegZy fhsghklv ih*klZgpbb
S=P+Q, (d <) (2.15)

1"_ JZelb\gZy fhsghklv ih*"klZgpbb d<I
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Qzxj _Zdlb\gZy khklZ\eyxsZy fhsghklv ih*klZgpbb
$=627,1#j227,63=667,20d <;
S,=729,73+j212,85=7603 d <;
S;=1148,79+j377,58=1209,28 <;
S$,=441,32+j261,86=513,16 <;
JZkkqblz_f ihlhdb fhsghklb gZ:mqgzZkldZo ko_fu
S =S=441,32+j261,86=513,16l <;
S0-=S.4+5=(441,32j261,89+(729,73j212,89=1273,3 d <;
$1.3=5=1148,7%j377,58=1209,2H <;
$0-1=5,.3+5=(1148,79j377,58)+(627,1¥j227,63)=1876,4 < :
) dhevp KRdyfz

10xB

0,342m 0,237m

0,185m 0,151m

3? >4

0.204m

d

Jbkm@RdDhevp \Zy ko _fZ jZkij_" _ebl_evghc k_

Ihihdb zdIbigkghklb gZ Jheh\guo mqzkldZo jZ\gu

p it d<: (2.16)

J*"Pn+tZdlb\gZy fhsghlklyvheh\gh]h mgzZkldz d<:
PitZdlb\gZy fhsgh&Ivh*klZgpbb gZqgbgZy k ihke_"g_c

eithebggZ ebdltb Mhc ih~klZgpbb hl bklhqgbdZ iblZgby
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lhihdb j_Zdlb\ghc fhsghklb gZ Jheh\guo mqgzZkldZo

Q d<: (2.17)

1"Onzxj ZdIb\dAgghkhvih Jheh\gh]h mqgZkldz d<:
Qi ) ZdIb\dAgghkitshc ih*klZgpbb gZgbgZy k ihke_ _*g
eit"ebggZ ebdleb fthc ih*klZgpbb hl bklhggbdZ iblZg

Dhevp_ _\Zy jZkqgzlgZy ko_fZ bf__| ke_"mxsbc \b”"
I 3 4 2
01 % 1 9
T

Jbkmghd JZkf IgZy ko fZ

Ih~ klZ\b\ agZq_gby \ mjzZ\gggd"zf ihlhdb Zdlb\¢
fhsghklb gZ Jheh\guo mqgZkldZo

p (627,17 = 0,777) + (1148,79 = 0,592) + (441,32 = 0,388) + (729,73 = 0,237)
-1 =
1,119

= 1350,83 kBT ;

(627,17 = 0,342) + (1148,79 = 0,527) + (441,32 = 0,731) + (729,73 = 0,882)
0~z 1,119

= 1596,18 kBT ;

<uihegbf ijh\_jdm

Pﬂ—l + PG—E': Pl +P2 + Pg + Pq‘

2947,01d <42947,01d <|
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>ey Ihlh gqlh[u hij_~ _eblv lhgdm ihlhdhjZa”
jZkkqgblZlv ihlhdb fhsghlRibvghdo mqgqzkldZo ko _fu

P1.5=Po.:-P1=1350,83-627,17= d<l

Ps.4=P1.3-P5=723,661148,79= - d<l

P,.4=Po.-P,=1596,18-729,73=866,48 < |

LZdbf h[jZzahf ihemdbhebhbdhdtmihlhdhjza”_eZ

Ih~ kl1Z\b\ agZq_gby \ mjZ\g_gb_ gZc”zf ihlhdb fhs
mqgZkldZo

(227,63 « 0,777) + (377,58 « 0,592) + (261,86 = 0,388) + (212,85 = 0,237)
1,119

Qu—l =

= 493,69 xBap;

(227,63 + 0,342) + (377,58 « 0,527) + (261,86 = 0,731) + (212,85 = 0,882)
1,119

Qu—z =

= 586,23 xBap.

Qu—1+Qu—5201+Qz+Qa+Q4+Q5

1079,92d <11079,92d < |

Q1-7=Qo-1-1=493,69-227,63=266,08 < Z
Q3./Q1-.3-Q5=266,06-377,58=-111,5A8 < Z |
Q2-/=Qu--Q,=586,23-212,85=373,38 < Z |

LZdbf h[jZahf ihemq®BetbhlqddanihlhdhjzZza” _eZ
lhegZy fhsghklv gZ mqzZkldZo [m™_| jZ\gZ
S$-4=Ps.4+)Q4.,=866,45+j373,38=943,48l < ;
S1.5=P1.3+)Q1.5=723,66+ j266,06=771,04 <;
S3.4=P3.4)Q3.4/-425,13-}-111,52=439,51 < ;
S0-1=Po-1+jQ0-1=1350,83+j493,69=1438,24 < ;
So-2=Po-2+jQ0-2=1596,18+)586,23%700,43 d <;
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242 <u[hjdzZ[_e_c¢c \ k_Ib d< b hij_~ e _gb_ihl_jv
Zdb\ghc wg _j]bb \ ebgbyo

ljb \u[hj_ k_qgq_gby dZ[_ey hij_~ eyxl jZkq_lgn
jZzkg_lguc Ihd ih 1Z[ebdAf \uMMZxI klZg~"Zjkgly gb
ijh\h~*gbdz khhl\_Ikl\mxs__ [eb Zcr_fm [hevr_fm agZo

ljhba\_~ f jZkq_| jZ"bZevgh fZ]bkljZevghc ko _ fu

Bkihevah\Zlv [m”-1D0 #Kd&[ _ev kbeh\hc k Zexfbgt
"bezZfb \ [mfZ ghc ijhiblZgghc baheypbb k\bgphdhlxah]|
klhevguo e gl

JZkq_lguc Ihd gZ]jmadb hij_~ ey |ky ih nhjfme _

I Spacq (A)
P VB U+ (2.18)
Lhd \ zZ\Zjbcghf | “bf jzZ[hlu
‘rn,-ras = K., (A)
V3% Uy, (2.19)

D=0,9-ihijZ\hqguc dhwnniplplgzZgy _Ighc I _fi_jZImj_ kj_"u
n=2+dhebqg_kl\h ebgbc
MqgZklbkid
Sgz513,16d <
L=0,151df
513,16

[o=——  —1481A;
P8 T 310 % 2

. 513,16
n/as _\.@* 10

«0,9=26,66A.
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Hij_~ ey _f j_dhf_g"m_fh_ k_q_gb_ dZ[_ey

F - 2
1T ek () (2.20)

1" jox— wdhghfbg _kdZy iehld)mdd),[hdEZ[ebpZ ].
Imax — fZdkbfZevguc jZkq lguc |Ihd h”ghc ebgbb ij
j_"bf_jzZ[hlu

T e = 6000 (4);

1481

E, 17 = 12,34 (MM?).

lhemqg_ggh_ jZkqg_lgh_ wdhghfbg_kdh_ k_qg_gb_ ijl
klZzg”"Zjlghfm agldgmmylbikbgbfz f dzZ[_ev fZjdH6IK hd
90 :

JZkq _lguc Ihd ebgbb ~“he g [ulv f_gvr_ "ebl_evq
lhdZ khhI\_Ikl\bb k mkeh\b _f

I

n/as = JOTLET

2666 : =90 : mkeh\by \uihegyxlky >Zevg crbc jZk
|Z[ebp.bb

LZ[ebplOx<u[h]j k_g _gby dZ[_ey gZ gZijy _gb_ d<
MaZkl Sgzyj | lize [lizv 2| Eeomm® flani | L0 < Lo <ulh
d<: : : dz[_
1 3 4 5 6 7 8 9
2-4 513,16 | 14,81| 26,66 12,34 90 26,66=90 a6
1-3 | 1209,25/34,91| 62,83| 29,09 | 135 62,83<135 @5
0-1 |1876,45 54,17\ 97,50 | 45,14 | 165 97,50=165 ®0
0-2 |1273,30| 36,76| 66,16 | 30,63 | 135 66,16=135 ®5
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lhl_jb gZijy  _gby ihl_jb fhsghklb ihl_jb Zzdlb\g
ijh\h~Zo jzkkgblu\ZxIky ih nhjfmeZzf

.ﬂU—ﬁ* Ipaﬁ * J, * (?jvﬂ*cnsqp + x},ﬂ*sinqp )

* 100%;

Usion (2.21)
RETES o

— ¥a
AP =T i
po = 371"

- Lx10-%"’ (2.23)
0: Owx 2 F< (2.24)
] 2+\j fy fzdkbfZevguo ihl_jv 2 q

>Zevg _crbc jZkg_ | k\_~ f\ 1Z[ebpm

LZ[ebpld £JZkqg_| fhsghklb b Zdlb\ghc wg _j]Jbb ey ebg

Mqzkl L df ljz :|cosg |r,,Omfem, Om/km| AUSS | 0J dg 0Q a:
d<:j| F<l q

1 2 3 4 5 6 7 8 9 10

2-4 0,157 | 1481 | 09 | 1,94 0,113 0,070| 0,571 | 0,033 | 1,706

1-3 0,185 | 3491 | 0,96 | 0,89 0,095 0,099 | 0,503 | 0,053| 1,503

0-1 0,342 | 54,17 | 0,94 | 0,62 0,09 0,197 | 0,295 | 0,42 | 0,881

0-2 0,237 | 36,76 | 0,96 | 0,89 0,095 0,133 | 0,414 | 0,44 | 1,237

BIh]h 5,33

ljhba\_"*zf jZkqgzl ey dhevp_\hc ko_fu
‘\Zjbcguc Ihd \ wihf kemqzZ_ jZkkgblu\Z_lky ih nhji

[ = L (A)
m.as ‘\'{E * Uﬁnuj (225)

]"2S *fZdkbfZevgZy ihegZy fhsghklv \ Z\Ardcghf j_"bf
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S-S+ St St St S
JZ[hgbc Ihd \ wihf kemqgZ_ jZkkqgblu\Z Iky ih nhjfm

Sevm
‘Iaﬁ :—E*KHJ(A]
B U, (2.26)

" SkmitkmffZjgZy fhsghklv hl Thgqdb ihlhdhjZza”_eZ ~h
d<:
>ey ijbf _jZ jZzkkfhljbfOordgkihidlexg mbhEkI@Z

667,20+ 749,04+ 1209,25+ 513,16

I y= = 181,85 A;
0-1 ‘V{E* 1{]
667,20+ 749,04+ 1209,25
IIE.EI 1-3 = = 151,58 A;
V310
! _66720+120925
ae 3—4 — V@* 10 - x -
MqgZklhldhldexqg_ g
667,20+ 749,04+ 1209,25+ 513,16
= 181,85 A;

IIE.EI -1 =
0-1 @*10

I _ 749,04+ 1209,25+ 513,16
ag 2—4 — ‘V{E*]U

= 142,69 A

143822
P8 T 3410

«0,9 = 74,73 A;

T e = 6000 (4);

E _ 74,73
Ik 1’2

= 62,28 (MM?).
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lhemqg_ggh_  jZkqg_Ilgh_  wdhghfbqg_kgh\h” "k gdghb
[eb Zcr_fm klZg~ZjlghfmsmmZ.qijlgdpxfZz f dZ[_ev fZjdb

K;e ®517hi 260 :.

JZkqg_lguc Ihd ebgbb ~"he g [ulv f_gvr_ "“ebl_ev
IlhdZ khhI\_Ikl\bb k mkeh\b_f

I

n/as =1

OO

181,21 : =260 : mkeh\by \uihegyxlky ijbgbfzZz_f dZ]
K;e ®517hi 260:. >Zevg_crbc jZkqg_| k\_™ 21 1Z[ebpm

LZ[ebdR2 t<u[hj k_qgq_gby dZ[_e_c gZ gZijy _gb_ d<
MqZkl Sgzyj<g lizp | lizv | Eg.mM® | lnn, Iijaz < DLonsa K_d_g
d<:

1 3 4 5 6 7 8 9

2-4 943,48 | 49,02 | 142,69 40,85 145 142,69=145 @5

3-4 439,51 | 40,06 | 108,33 33,38 125 108,33=125 @5

1-3 | 771,02] 22,84 151,58 19,03 | 180 151,58=180 &0

0-1 |[1438,22| 74,73 181,85 62,28 | 220 181,21220 @0

0-2 |1700,43| 88,36 | 181,85 73,63 | 220 184.31=220 @0

GZc™ _f ihl_jb gZzZijy _gby ihl_jb fhsghklb ihl_
wg_jlbb \ ijh\h”~"Zo ih @R]#24)2f)J ameviZlu jZkqg_lh\ k)
|Z[ebpm
LZ[ebpZ tJZkg_| fhsghklb b Zdlb\ghc wg _j]bb ~ey ebg

Mgzkl L df ljz( @ |cos@ |1, Om/kmx,, Om/km| AUS | 0J dg 0Q 0:
d<:j| F<Il q
1 2 3 4 5 6 7 8 9 10
2-4 | 0,157| 49,02 | 0,9 0,89 0,095 0,108 | 0,867 | 0,093 | 2,590
3-4 10,204 22,84 | 0,92 0,62 0,09 0,050 | 0,208 | 0,030 | 0,621
1-3 |0,185| 40,06 | 0,96 1,24 0,099 0,156 | 0,806 | 0,064 | 2,408
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HdhgqZgb_ 1Z[ebpu

1 2 3 4 5 6 7 8 9 10

0-1 0,342 74,73 | 0,94 | 0,443 0,086 0,197 | 0,290 | 0,056 | 0,867

0-2 0,237| 88,36 | 0,96 | 0,443 0,086 0,163 | 0,495 | 0,096 | 1,479

BIih]h 7,97

25<uf[hj h[hjm~h\Zgby
25 <u[hj h[hjm~h\Zgby gZ gZijy _gb_ d<

JZKij_~ e _gb_ we_dljhwg_j]Jbb ijhba\h~bf ipZzdzZ[_e
d<

<udexgZl_eb \u[bjZxl ih ghfbgZevdhdfiinzig Ihd
ghfbgZevghfm gZiyntgpX mIbim b jh*m mklZgh\db

< dzZq_kI\_ ijbf_jzZ jzkkfhljbf \u[hj \udexqZl gy "e
AhLl "Ney JZMbZEANPkljZevghce ko fu

Ugnipe d<lgnf 541,32 : <u[bjZ_f \udexqZl_e¥l0<;KD

M AU g+ d<lgns :[17].

>ey ebgB2 \u[hj hkms_kl\ey |ky ZgZeh]bqggh
Ij_"klZ\e_gu \ IZ]l8d8bpm

LZ[ebpIlB t<u[hj \udexqgZl_e _c gZ d<

DE Ugnt d< lizkq : Lbi lgnf \ude: | Dhebqg_Kk
\udexqZl_|
1 2 3 4 5 6
0-1 10 54,17 BB WF- J10- 630 2
MOE
0-2 10 36,76 BB WF- J10- 630 2
MOE
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<u[hj \udexqgZl ey "ey aZ'dblu Dy dhevp \hc ko f

Ugntpe d<lgnt ;41,32 : <u[bjZ_f \udexqBBI'WEvVI10-

MO E U kn+ d<lgns

>ey ebg0b2 \u[hj hkms_kl\ey |Iky ZgZeh]bqggh
Ij_"klZ\e _gu \ IZP&bpm

LZ[ebpl4d +t<u[hj \udexqZl_e_c gdhevp<\Zy ko_fZ

DE Ugnt d< lizkq : Lbi lghf \ude: Dhebq_Kk
\udexqZl _
1 2 3 4 5 6
0-1 10 74,73 BB WF- J10- 630 1
MOE
0-2 10 88,36 BB WF- J10- 630 1
MOE
25 <u[hj h[hjm~h\Zgby gZ gZijy _gb_gb _  d<
>ey aZsblu ebgbc d< [m”_f bkihevah\ZIw35 ude?>
<: -39[15.

<udexqZl eb \u[bjZ f ih mkeh\byf
lgnt 21z}
lgnfjzrg hjzi

Lgnt jzkg bizg

LZ[ebpls- <u[hj \udexqgZlg£& c d<

<« @beh]| Dhé&h| Ijz; : Lbi lght z lizkq jz| lhide d:
"hfz \ude \udexqZ I
ey
1 2 3 4 5 6 7
Ll¢<
@ " < 2 91,21 <: -35 125 100,33 40
\_I\v
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ljh"he  _gb_1Z[dbpu
1 3 4 5 6 7
@ " < 66,33 <: -35 100 72,96 40
\_I\v
@ " < 91,21 <: -35 125 100,33 40
\_I\v
@ " < 58,04 <: -35 100 63,84 40
\_I\v
@ "« 274,43 | <: -39 320 301,87 40
\ I\v
@ " < 16,99 <: -35 25 18,69 40
\ I\v
@ " < 274,43 | <: -39 320 301,87 40
\_I\v
@ " < 16,99 <: -35 25 18,69 40
\_I\v
@ " < 140,15 | <: -35 200 154,17 40
\ _I\v
@ " < 16,99 <: -35 25 18,69 40
\ _I\v
Ll<
@ " < 99,49 <: -35 125 109,44 40
\_I\v
@ " < 274,43 | <: -39 320 301,87 40
\_I\v
@ " < 16,99 <: 57-35 25 18,69 40
\_I\v
@ " < 27443 | <: -39 320 301,87 40
\ _I\v
@ " < 16,99 <: -35 25 18,69 40
\ _I\v
@ " < 140,15 | <: -35 200 154,17 40
\_I\v
@ " < 16,99 <: -35 25 18,69 40
\_I\v
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HdhgqgZgb_ [2[&8bpu

1 3 4 5 6 7
@ N < 278,38 -39 320 306,22 40
\_I\v
Ll<
@ N < 194,61 -35 250 214,07 40
\_I\v
@ ™ < 274,83 -39 320 302,31 40
\ _I\v
@ ™ < 316,56 -39 400 348,22 40
\_I\v
@ N < 189,93 -35 250 208,92 40
\_I\v
@ N < 264,88 -35 200 295,68 40
\_I\v
@ N < 22,96 -35 35 25,26 40
\_I\v
@ " < 225,05 7-35 250 247,56 40
\_I\v
@ N < 225,05 -35 250 247,56 40
\_I\v
Li<4
H[ i < 188,16 -35 250 225,79 40
\_I\v
H[ i« 188,16 -35 250 225,79 40
\_I\v
H[ i 25,03 -35 40 27,53 40
\_I\v
H[ i 13,16 -35 25 14,48 40
\_I\v
H[ i < 23,52 -35 40 25,87 40
\_I\v
H[ i 8,03 -35 25 8,83 40
\_I\v
H[ i 60,24 -39 100 66,26 40
\_I\v
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26L _ogbaidhghfbq _kdh_ kjZ\g _gb_ ~\mo \ZjbZglh\ ko
JZkij_~ ebl_evguo k_|_c d<

Kjz\gb\Zlv [m”~_f Ilhevdh hlebqgZxsb_ky gZklb ko _f
Wdhghfbqghklv khihklzZ\ey fuo \ZjbZglh\ hij_"_e:
azZljZl "\mo \ZjbZglh\ k_Ib ih nhjfme _

A ?DH+Y (227)
1" Y=0
B B B+ B, Dr0:* 2 (2.28)

Bzxtba” _j db gZ ZfhjlbaZpbx

Bitba”_j db gZ j_fhgl

Bntba” j'db gZ h[kem b\Zgb _

LZd dZd ko _fu we dljhkgZ[ _gby hlebqgZxlky ebr
DEb dhebqg_klI\hf \udexqzZl_e_c¢c 1Ih \_klHwdhgghbqglkad
kjZ\g_gb_ \ZjbzZglh\ g _p_e_khh[jZagh Lzd dzd ihl_
ljZgknhjfZlhjZo h"bgZdh\u *“ey "\mo ko _f |h bagXIpMZkq
ljh\_~ f jZkq_| lThevdh \ hlebgqZxs_cky gqZklb

JZkq | klhbfhklb kljhbl_ewdkl\Z DE

L ogbg _kdb_ ihdZaZl _eb DE

2.Dhebqg_kl\h ebgbc +

3.FZjdzZ dZ[_KyeX)

4. Lbi hihj e _ah[_lhggu_

H[sZy ozZjZdl _jbklbdZ jZchgZ ijhoh ™~ _gby DE d<

F_klhjZkiheh  _gb_ dZ[_evghc J é&kghebdz 0Ozdz
KZyghlhjkd

I\Zjbzgl jZz"bZBVgkljZevghc ko fu

Ozjzdl_jbklibdzZ bwdbgbtihq kdb_ ihdzZazZl _eb DE
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ljhly ™ gghklv DE
MqZklkd=0,157d f
M g Z k 1h3d= 0,185d f
M q Z k DRd= 0, df
Mg Z k DRld= 0,342 d f

K g _gb_ebgbc b p_gZ dZ[_ey
:K;el0 d6=460,90) m/[f
:K;el0 @5=679,67jm[f

'K;el0 &®0=792,80jm

[ f

LZ[ebpls-JZkq_| azZljZl gZ kljhbl_evki\h DE  d<

KhklZ\eyxsb 4 JZkq_| azljzl < _ebqgbg
azZljzl lu
jm|
1 2 3
Mg Zklkid 460,90 157 144,72
Mg Z k 1k 679,67 185 251,48
M q Z k DRld 792,80 342 542,27
M g Z k DR 679,67 237 322,16
Blh]lh 1935,49
Kihbfhklv 1935,49-(1935,49 2305,17
kljhbl_evkI\Z ;5
mq_|hf azljZ
kKhimlkl\mxshb
kljhbl_evkl\n
JZkg_| klhbfhklb \udexqZl e _c
<udexqZIBBEWF-J10 MOE 1& jm[ aZ rl
MqgqZklhd r

MqZklhd r
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LZ[ebplZ +tJZkq_| aZljZl gZ \udexqZl_eb

KhklZ\eyxsb_ azZl Dhé&h | P_gZ aZ _"bh <_ebqgbgZz azljzl
rl luk jm]
1 2 3 4
Mg Z k| kld 2 161,700 323,4
MqZklkd 2 161,700 323,4
Blhlh 646,8

Kljhbl_evMghllZz gu_ jz[hlu

2951,97A A 3281,111luk jm]
]~ - bg~_dk baf_g_gby kf_Ighc klhbfhHKhtylEljdhbd e
jZ[h! ih \b~Zf kljhbl _evklI\ [_a mg_lZ G>K

H[hjm~h\Zgb _

2951,97A A 6978,46luk jm][
]~ - bg”~_dk baf_g_gby kf Ighc klhbfhklb h[hjm~h\
G>K

ImkdhgZeZ~hqgqgu_ jZ[hlu

2951,97A A 149252luk jm]
]~ - bg”_dk baf_g _gby kf Ighc klhbfhKhtglEljhbd e
jZ[h! ih \b~rZf kljhbl _evkI\Z [_a mqg_lZ G>K

ljihgb_ azZlkjzZlu

2951,97A A 3884,20luk jm]
]~ -bg”_dk baf_g_gby kf _Ighc klhbfhklb ijhgbo jZ]
mqg_|Z G>K

<k ]3281,11+ 6978,46+ 1492 52+ 3844,2G 15596A

=16999,96luk jm]

Bobe B2Bj B D 2305,17=126,79uk jm]

Biude 3734,38=347,3duk jm]

B+=474,08luk jm]

= 16999,96 474,08  +0=2966,611uk jm]
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I\ZjbZgl dhevp_\hc ko _ fu
OZjzdl_jbklbdZ bwdbgbfilhqg_kdb_ ihdZazl_eb DE
ljhly  _gghklv DE

MqgZkPrd= 0,57 df

M g Z k Brdd= 0,204d f

MqgZklh3=0,185d f

M g Z k DRld= 0,342 d f

M q Z k D= df

K g gb_ ebgbc b p _gzZ dZ[ _ey

K e 0 =46991jm[e _c aZ f_|j dZ[_ ey
K;e 0 =679,67jm[e_c aZ f_|j dZ[_ey
'K;el0 ®0=792,80jm[e_c aZ f_|j dZ[_ ey
'K;el0 o =92384jm[e_c aZ f _|j dZ[_ey

LZ[ebpIB-JZkqg | azZljzl gZ kIjHoE_evdks\h

KhklZ\eyxsb_ 4 JZkq_Il azljzl < _ebqgbg
azZljzl lu
jm|[
1 2 3
M q Z k Pr4d 679,67 157 106,71
M g Z k Brad 469,91 204 95,86
M q Z k 1hd 792,80 185 146,67
M g Z k DRld 923,84 342 315,95
M g Z k DR 923,84 237 218,95
Blh]h 884,14
Klhbfhklv 884,14+(884,14 1053,01
kljhbl_evkI\Z ;5
mq_|hf aZljZ
khimlkl\mxshb
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JZkq_ | klhbfhklb \udexqgZl_e_c
<udexqZIBBEWF- J10 MOE 164 jm[ aZ rl
MgZklhd rl

MgZklhd rl

LZ[ebpI® +tJZkqg_| aZljZl gZ \udexqZl_eb

KhklZ\eyxsb_ aZ| Dhé&h | P_gZ aZ _"h <_ebqgbgZz azljzl
ri luk jm]
1 2 3 4
MqZklkd 2 161,700 323,4
Mg Zklkd 2 161,700 323,4
Blh]h 646,8

Kljhbl_exbgllZ gu_ jzZ[hlu

1699,81A A 1889,34luk jm][
| - bg _dk baf_g _gby kf Ighc klhbfhkfhgkZjhghlo e\
jZ[hl ih \b~rZf kljhbl_evkl\ [_a mg_lZ G>K

H[hjm~h\Zgb _

1699,81A A 4018,35luk jm]
1~ - bg”_dk baf_g_gby kf_Ighc klhbfhklb h[hjm~h\
G>K

ImkdhgZeZ~hggu_ jZ[hlu

169981 A A 859,42luk jm]
1~ - bg”_dk baf_g _gby kf _Ighc klhbfhKhglKljhbd e
jZ[hl ih \b~rZf kljhbl_evklI\Z [_a mqg_I|Z G>K

ljhgb_ aZlLjZlu

1699,81A A 2236,611uk jm]
]I~ - bg”_dk baf_g _gby kf Ighc klhbfhklb ijhgbo jZ]
mqg_|Z G>K

<k _]1889,34+ 4018,35+ 859,42+ 223,6 6990,72A

=7619,88luk jm]
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Boe B2 By B D =57,92luk jm]|

Biuge =173,65|Uk jm[
B+231,57luk jm]
A 18+0=1352,23 uk jm][

KjzZ\gbf azZljZlu
A A 1 A00%=(2966,61-1352,22966,61100-54 %.
<ul[bjz_f dhevp_\mx ko Ifirh \fhjdpZfghfm azljzZlI

273Zkq_| Ihdh\ dhjhlidh]lh aZfudzZgby

27 JZkq_l Ihdh\ dhjhidh]h aZfudZgby \ k_Ib

Jxq_| Ihdh\ dhjhldh]h azfudZgby gZ gZijy _
hlghkbl _evguo “~bgbpZo
Ko fZ aZf_s gby "ey \u[jZgghc dhevp_\hc ko _

\3 Xo
K1
y

RO-2/2 RO-1/2
X0-2/2 X0-142
P
K2
K4
R2-3/2 R1-5/2

X1-5/2
/ga_zlm K5
Jbkm@HddKo fZ aZf s _gby

X2-3/2

Lhgdz D
MklZgh\e §udexqZIBBRWF-J10- M O Ek

d<

gb_

fu i

ghfbgZevguf Ihdhf hidgxf.gB20xA |h]*Z khijhlb\e_g
_"m bklhgqgbdhf g_h]jZzgbg_gghc fhsghklb b ih”klZz
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mklZgh\e_g \udexqgZl_ev hij_" ey f ih ghfbgZevgh
\udexqZllgx kh]JeZkgh nhjfme _

SE.IIITK = ‘VI{E OTKILE UHIIID‘[J' (MBA} (228)

" Scor £ihegZy fhsghklv hldexg _gby kbkl fu F<:
Iirens thldexgZxsZy kihkh[ghklv \udexqgZl_ ey d:
U, tghfbgZevgh_ gZijy gb_k _Ib d<

Hij ~ eykHfijhlb\e _gb_ kbkl _fu kh]ezZkgh nhjfme_

S
XC:_J(D'E)
Sk , )(2.29
"X £j _Zdlb\gh_ khijhlb\e_gb_ wg_jlhkbkl_fu h _
S t[ZabkgZy fhsghklv _ijbegddd ¢y ijhbal\hevgh \ 7
jZkq St = 100MBA;
S tfhsghklv dhjhldh]h aZzfudZgby wg_jlhkbkl fu F<:

S. =+/3-20-10 = 346 (MBA).

x. = 200 0,29 (o0.e)
c=326= 0 0.e).

Hij " ebf [Zabkguc Ihd kh]eZkgh nhjfme _

% ()

j=—23
‘V@ ’ UI:p.HI:IM (2.30)

1" Uspuow £Kj_"g__ ghfbgZevgh_ gZijy _gb_ ebgbb d<

100

Iy =—=——=>5,5(xA).

GZc”_f lhd Ij_onZagh]h dhjhldh]h aZfudZgby ~h lhqc
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E
gy =5 I, (8A)
c (231)

|"Ec tagZq_gb_ W>K wg_EJkKke)fu

1
Iis, ) = 556" 5,5 =1897 (xA)

Iin; 7(18,97 kA) < I, (20 KA), yC/IOBHE BBINOJIHAETCS.

<u[jZgguc \udexgBBWé&vI10 MOEk ghfbgZevguf
lhdhf hldexd,QhN=20KA ijhr _e ijh\_jdm gZ DA

>ey ijh\ _jdb h[hjm~h\Zgby ih mkeh\bx we dl
klhcdhklb g h[oh”bfh agZlv gZb[hevr__ \hafh ' gh_ agZ

Hij ~ ebf agZgq_gb_ m?*Zjgh]h IhdZ

ky; tm~Zjguc dhwnn bpb_d;iﬁ,r.a#hﬁ@]h&fygrh 2,53.
[ = V2-18,97-2,53 = 67,87 (xA).

Lhqgdz2D A
Khijhlb\e _gb_dZ[ _evghc ebgbb

r0 =L = Sbaz

Rn = .e);
I Ucp.HoM? (©.e); (2.33)
Xir — X0 = L = S56a3
= Ucp.Hom? (0-¢), (2.34)
0,443+ 0,342 * 100
Rit = oE = 0,137 (0.€);

0,086+ 0,342 =100
XKn = 1052 = 0,025 (o0.e).
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Hij _~ ebf j_amevibjmxs__ bg”mdlb\gh_ khijhlb\¢
dhjhldh]l]h aZfudZgby D

Xyuzz = X +Xqp, (0.0.) (235)

]~ X. +j_zdlb\gh_ khijhlb\e _gb_ wg_jlhkbkl_fu h _
O-+j Zdlb\gh_ khijhlb\e _gb_ ebgbb h _

Xsx, = 0,29 + 0,025 = 0,32 (0.e).
Hij_~ _ebf Ihd DA \:lhgqd_ D

I
lr':E:] _ @ ,(KA:J

K32
R, + X3,
\{ zez - Tae (2.36)

@) _ 5,9
=2 J0,1372 + 0,322

= 15,80 (kA).

Hij " ebf Zi_jbh*"bq_kdmx kHktZDAyxsmx
T.=2% h _ (2.37)
Rg

- 0,32
* 0,137

AYbkbfhklv m~Zjgh]h dhwnhb plokldhZg @mc \j f gb
> jbk . @

= 2,34(0.e).

Ba bklhqogbdZjbk ke@” m_| qgqlh m~Zjguc dhwnnbpb

k

¥

=1,25
Hij_~ ebf dhwnnbpb_gl m~Zjgh]h Ihdz
tyakz = 1,25 +4/2+15,80 = 27,93 (kA).
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JZkg_ | Ihdh\ dhjhldh]lh aZfudZgby ih mqzkldzf gz
K\ A~ f\1Z[ebpm

LZ[ebpZ +JZkqg_| Ihdh\ dhjhidh]h aZfudZgby gZ mqZzkld

MaZklh L dff Xyks | Ryks, Iéf:" L, Ky Lyaka »
h | h | (d)| h (d?)

1 2 3 4 5 6 7 8
2-4 0,151| 0,30 | 0,085 | 12,13 | 3,53 1,4 24,01
1-3 0,185/ 0,31 | 0,104 | 14,86 | 2,98 1,34 28,16
0-1 0,342 0,32 | 0,137 | 15,80 | 2,34 1,25 27,93
0-2 0,237| 0,31 | 0,095 | 17,18 | 2,26 1,29 22,96

2.7 1jh\_jdZ h[hjm~h\Zgby \ k_Ib  d<

ljh\ _jbf \udexqZl _eb aZsbsZxsb_dZ[_evgu_ ebg!
d< Ijh\_jdm [m”_f ijh\h”blv ih IThdm DA b m~*Zjghfm
BB WF- }10- MOE kh ke_"mxsbfb izZjZhs!|jzZdk
lgnt
lght hide d: 1j_~_evguc kd\hkghc dhdij_~_evguc Ih
| _jfbg_kdhc klhddhklb d: kh[kI\_ggh_ \j_fy \udex«
tde Kthide k
lh gZijy _dhyXr \wdgnt < d<

JZ[hgb_ Ihdb DE f_gvr_ . ijh\_jdzZ ih ”"ebl
\uihegy I|ky
JZkkgblZggu_|hdb DA f_gvr_ d: ijh\_jdzZ ih gl

hldexqg _gby \uihegy I|ky

ljh\ _jbf \udexqZl_eb gZ]jmadb gZijy _gb _f d<
ijh\h~blv ih Thdm DA b m~Zjghfm Ihdm

<Gl0/400kh ke_"mxsbfb iZzjzO4hjiZfld 44,7400 :

lj_ ~ evguc kd\hadhs4llldd ij_ ~ evguc |hd | _jfbqg_

kihcdhklbs d:
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lh gZijy _ddyXi wqJgnr <e  d<

<k_jZ[hgb_ Ihdb DE f_gwvjih\ jdZ: ih ~ebl_evghfm
\uihegy_ |ky

JZkkgblZggu_ Ihdb da f_gvr_ dij “jke\wgdgmdinh
| _jfbg_kdhc klh'cditnleldpy Iky

<udexqZl_eb gdh/moadlpl ih j_amevlIZIZf ijh\_jdb

ljh\_jbf ij_~hojZgbl_€b41MB200- M mklZgh\e _ggu_
gZijy _gb_f d< Ijh\_jdm [m”_f ijh\h*bI\Zjidhhfmd ih dOn#
DA

ljh\ _jbf ij_"hojZgbl_€lo410G2A00- M kh ke _~mxsbfb
1 ZjZf_1jZthyns d < 4nF200 :

lj_~_evguc Ihd |I_jfbq_kdhlg; két3t.8ldklb

lh gZijy _dhyXiwwd&JUgnr <& d<

LZd dzd \k_ jZ[hgb_ |Ihdb DE f_gvih ghibgd vigu
"ebl _evghfm Ihdm \uihegy_ Iky

LZd dZd \k_ jZkkgblZggu_|hdb da f _gvr_ ghfbgZe
ij_ N evghtiohin jfbg_kdhc klhcuithlelgpy Iky

lj_"hojZgblihelh”~yl ih j_amevlZIZf ijh\_jdb

27 ljh\_jdZ k_q_gby dZ[_ey gZ | _jfbg_Kdmx klhcc
A ckl\bx Thdh\ dhjhldh]h aZfudZgby

K g gb_ dzZfheyh hl\_qzZlv 1j_[h\Zgbyf _]h | ]
klhcdhklb ijb dhjhldbo aZfudZgbyo >hekghMmWxsiheg
m k e h \fbtF min

vBk

Fmin= —— .
min C , (MM7) (2.38)

| <dfimevk d\Z*jZlbgqgh]h IhdZ dhjhldh]h aZfudZgby
e- nmgdpby agZq_gb_ dhlhjhc aZ\bkbl hl \b*Z ijh\h”¢
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gZijy _gby : k_d
<3 *(thld LZKxAZC) (2.39)

]t hlde \g fy hldexg_gby we ft lglidze k b k TA1
=0.01c d _ Mety dZ[_ey k Zexfbgb _\hc "behc Kkiehrght
baheypb _c

<d 12,132 * (0,18 + 0,01) = 27,96M2;

Ermin — 1#2?,96*1{]‘5_56 .
min = 92 = 56,25 mM;
F =70 ff?

ljh\_jdm gZ | _jfbg_kdmx klhcddkIMddZ[ dhyjhldh]
aZfudzZgby k\_~ f\ 1Z[ebpm

LZ[ebpZ £1jh\_jdZ dZ§Zey jfbgq_kdmx klhcdhklv \ k_1Ib

MaqZkl .’EE]’ Fmin, mm? F, MM?
< drxA*C
d:

1 2 3 5 6
2-4 12,31 27,96 56,52 70
1-3 14,86 41,96 44,63 50
3-4 13,37 33,96 36,13 50
0-1 15,80 47,43 70,00 70
0-2 17,18 42,56 69,40 70

LZd dZd ~Zggh_ mkeh\b_ \uihegy_ Iky lheadh-Z'ey n
"ey \k_o0 hklZevgua2-lmg-3BUh\bgbfzZz f dZl[Zjpabpu
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27 JZkq_l Ihdh\ dhjhldh]h aZfudZgby \ k_Ib ~h ¢

Hkh[_gghklb jZzkgq DA lhkih\yo d< g_h[oh”bfh m
ZdIb\gu_ b bg"mdib\gu_ khijhlb\e_gby \k_o w&ghhbglh
hl wg_j]lhkbkl _fu g_ mqgblu\Z_Iky aZlmoZgb_ i_jbh”Db

lhdZ DA \\b m [hevrhc we _dljbg_kdhc m”"Ze gghklb
>ey mklzZgh\db gZzZijy _gb_ifjb*hHZkagdd_ Ihdh\ dhjhl
aZfudzZgby kqgblz_Iky qglh fhsghklv iblZxs_c¢ kbkl_fu
gZijy _gb_ gZ klhjhg_ \ukr_]h gZijy _gby ljZgknhj
g _baf _gguf
Lhdb DWW _f jZkkqblu\Zlv "h kZfuo [ebadbo aZkljh_
Khijhlb\e_gb_  we_ f_glh\ kbkl_fu we_dljhkgZ["
gZijy _gby ijb\h~bf d gbar_fm gZijy _gbx ih nhjfme _

Ziojo,a = = (UHDM'HJZJ (Om)
‘\-'{E * lr;v_? UHDD-‘[.B 2(4()

]~I, +lhd Dve f _glh\ kbkl _fu we _dljhkgZ[  _gby \ukr_]h

Up-ki_"g__ ghfbgZevgh_ gZijy _gb_
UHDM.H 014
0 =70 = 0,04 — ko3dpHUIHEHT TpaHCHOPMALHH.

#on. B

>ey ijbf_jZ jZkkfhljbflDLI <
JZkq lgZy ko _fZ bf__ I \b”™ ijb\_~ gZ gZ jbkmgd _
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Jbkm@lbdJZkq _IgZy ko_fZ DLI «

(21)

(2.42)

Khijhlb\e gby 1jZgkn hjfZI0OPZLOOMA

X

T

5,5 1,9 0,4+ 10°
p= | - = 0,008 Om.

2 _ 2
1'[]'[]jJ (1{]{]0] 1000

KmffZjgh_ Zdlb\gh_ khijhlb\lehigiblb\e[ ggbc we _f_¢
kbkl_fu we_dljhkgZ[ _gby \ukhdhc klhjhgu b IjZgkn
mqgblu\Zlv i_j_oh”gh_ khijhlb\e_gb_ RhglzZdlh\ fH\h~*bf
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R=R|*+ R4%0,0019+0,015=0,016@ H f

(2.43)

Lj onZadghd dhjhidh]lh azfudZgdy \ Ihqd_ D

(2.44)

(2.45)

Dv=1,9

MAZjguc Ihd *ey Thgdb D ih nhjfme_

>Zevg_crbc jZkg_I| Ihdh\ dhjhldh]h aZfudZgbw \ k_
1Z[ebp.22

LZ[ebhZ2+JZkq | Ihdh\ dhjhlidh]lh aZfudZgby \ k_Ib c

<« DLI | Ziong Hf Zoa Hf Z Hf 1®dad: .m~ d:
1 2 3 4 5 6
1 0,00038 0,020 0,02 11,52 16,18
2 0,0012 0,023 0,024 9,63 13,48
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HdhgqZgb I1Z[ebpu

1 2 3 4 5 6
3 0,00088 0,023 0,0239 9,67 13,54
4 0,0029 0,019 0,0219 10,56 14,78

ljh\_jbf Z\IhfZlbg_kdb_ \udexqgZl_eb bZgdBb3%x:

GhfbgZevgZy hldexqZxsZylkih kh{gdh:klv

LZd ddg gnloamkeh\by kh[ex*ZxIky ijBYlhd Ziljin\ _jdm
gZ Ilhdb DA

2.7 JZkg_| Thdh\ h*ghnZagh]h dhjhldh]h aZfudZghb
d<

>ey ijZ\bevgh]h \u[hjZ izZjzf_Ijh\ j _e _cghc aZshblu
kbkl f we _dljhkgZ[  _gby g _h[oh”bfh agZlv Ihddbgp kb
aZfudzZzghézZggkemqgZ_ h”ghnZagh_ DA

>ey jZkdg®zih IM\B] j dhf g "m_Iky ke _"mxsZy mij
nhjfmeZ

(.46

I U, - nZagh_ gZijy _gb ZJ/X -lbkhijhlb\e _gb_ kbeh\
ljZgknhjfZlhjZ ijb h*ghnZaghf aZfudZgbb gZ dhjimk
lhegh_ khijhlb\e _gb_ i _lelgmeZadgecijh\h® hij_ " _e

ith nhjfme _

(2.47)

]"Rn Rg- kmffZjgu_ ZdIb\gu_ khijhlb\e_gby nZagh]lh b ¢

\k_0 mqzkldh\ jZkkgblu\Z_ fhowg lihgqdb LI
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Z fHf "ey ljZgknhjfZlhjZ fhsghklvx d<:
Z fHf "ey ljZgknhjfZlhjZ fhsghklvx d<:
Z=135fHf ey ljZgknhjfZlhjZ fMOQ dklvx
JZkq_| h*ghnZagh]h DA \ IThgd_ D

Rn:Rg:RDE fHf

X9 H f fHf

J _amevlZlu jZkg_Ih\ ij_~klZ\e_gu \ |Z[ebpm

LZ[ebpZ xljh\_jdZ Z\IhfZlbq_kdbo \udexqgZl_e_c

« DLI Lbi Z\IhfZlZ Ihide ght &l Ipa d:
1 2 3 4
1 <: -39 40 2,78
2 <: -35 40 2,43
3 < 39 40 2,5
4 <: -35 40 2,99

LZd ddgt gnkoamkeh\b_ \uihegy Iky
oW e lgnfjzkp
ljh\_jdZ ij_"~klzZz\e_gZ \ IZ[ebp _
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LZ[ebpZ xljh\_jdZ Z\IhfZlbq_kdbo \udexqgZl_e_c

« DLI Lbi Z\IhfZlZ | ght jzkpd: Ipa d:
1 2 3 4
1 <: -39 400 2,78
2 <: -35 250 2,43
3 <: -39 400 2,5
4 <: -35 250 2,99
28 :9gZeba dzq_klI\Z gZijy _gby b jZkq_I h
gZijy _ghby

DzZqg_klI\h gZijy _gb_ az\bkbl hl ihl_jv gZijy _d
we f glZo iblZxs_c¢c k_Ib Hldehg \gboyjoZdyyghfgphy bf_
jZ[hlkh]eZkgh =HKL g_ "he gu \uoh”blv aZ ke_"mxs

(- : tlghix*ey hk\_g_gb
- - fgni+gZ aZ bfZo ~\b]Zl_e_c
- - WighitgZ aZ bfZo hklZevguo we_dljhijb_f

Hidehg _gb_ gZijy _gby gZ dZ thkkqbdZikid
nhjfme _

Upi U
v obi YmazkidZghf, g, (2.48)
< Ught v,

Hidehg gby gZijy' _gby [mA_f jZkkgblu\Zlv \ f:
fbgbfzevghf | “bf_ 7ey kzfhlh fhsghlh b kZfh]l
we _dljhijb_fgbdZ hl wg. jlhkbkl_fu

Jbkmghd Ko _#Z aZf_ s _gby "ey m~Ze _ggh]lh we _d
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KZfuc m~"Ze _gguc we dljhijb_fgbd

>ey fzdkbfZevgh]lh j_"bfzZ jZ[hlu ijbgbfZ Iky gZij
hl ghfbgZevgh]h I1PbgbfzZ<f

KZfuc m™"Ze gguc

fzZdkbfZevguc Ugibf Wgn A d<

Uo=10,5d £

& R Y887 6 L €032431.

Mg ZklHkd

MqgZklhkd

lhl_jb \ IjZgknhjfZlhj_

(2.49)

1" _A£-hlghr _gb_ nZdlbg_kdhc gZ]jmadb h”gh]h [jZc
ghfbgZevghc fhsghklb \ jZkkfzZljb\Z _fhf j_ "bf_jZ[hlu

Uas, Up - Zdlb\gZy b j_ZdlIb\gZy khklZ\eyxsb_ gZ
hij "~ eyxlky ih nhjfmeZzZf

(2.50)

(2.51)

Dhwnnbpb_gl aZ]ljmadb ljZgknhjfZlhjZz
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lib\_~ f gZijy'_gb_ d gbadhc klhjhg_

MgZklbd A

Hldehg gb_ gZijy _gby
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fbgbfZevguc jUsbUgns d<

&RV3 6LQ3

MqgZklhld

MqgZklhkd

lhl_jb \ IjZgknhjfZlhj_

ljb\_~ f gZijy"

3-4:

_gb_

d gbadhc klhjhg _
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Hldehg gb_ gZijy _gby

lhke Z\Zjbcguc Pgibf Wgns
Uo=10,5d £
Mg Z k | ki

MqZ kI ked
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Dhwnnbpb_gl aZ]jmadb 1jZgknhjfzlhjz

lhl_jb \ IjZgknhjfZlhj_

Hldehg gb_ gZijy _gby
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KZfuc fhsguc we _dljhijb_fgbd

Jbkmghd Ko £Z aZf s _gby "ey fhsgh]h we dljhij

>ey fZzdkbfzeyghtz ijbgbfzZz_Iky gZijy _gby gz JlI
ghfbgZevgh]h IjbgbfZz K

MqgZKklhld

MqgZklhkd
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MgZklbd A

Hldehg gb_ gZijy _gby

FbgbfZevguc j_"bf

MqZklhkd
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MqgZklhkd

lhl_jb \ IjZgknhjfZlhj_

MgZklkd A

Hlidehg gb_ gZijy _gby
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Ihke Z\Zjbcguc j_"bf

MqgZklhld

MqZ kI ked

lhl_jb \ IjZgknhjfZlhj_
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MgZklbd A

Hldehg gb_ gZijy _gby

Wixju ij_"~klzZ\e_qgu IJBEH@?GB? : IJBEH@?GB? ;
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AZdexq_gb _

<j_amevlZl_\uihewingddghc d\ZebnbdZpbhdgeg |z
kijh_dlbjh\Zzgz kbkl_fZ we_dljhkgzZ[ _gby | _jjblhjbb
"bebsgh]lh kljhbl_evklI\Z fbdjhjZchgzZ ] KZygh]hjkdZz

AZ"Zqg_c ijh_dlzZz y\eyeZkv jZajzZ[hldZ dhfie_dkgh]
\k_o ihlj_[bl_e_c ih gzZz~_"ghklb iblZzgby b dZg_kl\m we

<u[jZggXxpkl fZz we dljhkgZ[ _gby hiI\_gqzZ | \k_f |
ijhoh”~bl ih \k_f ghjfZzlb\guf ihdZzazl_eyf dzZqg_kl\m gZ
we dljhwg_jlbb fhsghklb gz~ "ghklb ko _fu we_ dljhk

ljb  \uiheg _gbb \uimkdghc d\ZebnbdZpb[lugedhc
adj _ie_gu gZ\udb ijh_dlbjh\Zgby ko_f jzZkqg_lZ gZ],
dhgkljmdlb\guo | r _gbc g h[f¢mAlofsioc ijhn_kkbhgZ
Nyl _evghklb Hp g gu h[t _ fu b ihke_ _"~h\Zl _evghk
jZ[hlu Z |1zZzd _ lez\gzZzy \hafh ghklv ijbf_g _gby
dhfivxl _jguo | _ogheh]bc ijb bo \uiheg _gbb

< gZklhysb_ \j fy ijh_dlgu_ j_r_gby jZajZ[hlZ
\dexg_gu \ i_jki_dlb\guc ieZg jZa\blby ]hjh*"kdbo we
]lhjh*Z KZyghlhjkdZz

74



Kibkhd bkihevah\Zgguo bklhggbdh\
K\h~ ijZ\be Kljhbl _evgZy deb:
:dimZebabjh\ZggZy | "ZdpWB3ywoKGblbaf g gb_ f « K\
IjZ\be kljhbl _evgZy debfZlheh]by N " jZevgh _
[Xx _Igh_ mqgj_"""_gb -bkxZ2mylg\izl _evkdbc bgklbIml KkIj
nbabdb Jhkkbckdhc Zdz”_fbb Zjobl_dlmju b kljhbl_e
J::KG ijb mqZklbb N ~ jZevgh]h ]Jhkm”*ZjklI\_ggt
mqj_ " _gby ]JeZ\ghc ] _hnbabqg_kdhc h[k_j\ZIhjbb bf
==H Jhk]b?jhf_IZ N;M GBP KIljhbl_evKkil\h +
K\h~ ijZ\be =jZ"hkljhbl_evkl\h le
aZkljhcdZ ]hjh~"kdbo b k_evkdbo ihk_e gbc :dimZet
KGbI -89* /IN=;M PGBBI Fbgkljhy Jhkkbb ijb |
FhkdhfZjobl _dimju F:>B =Ml GBbIB = _gieZgZ F
Bgklblml h[s_kI\ _gguo a*Zgbc :H GIP =BIJHA>J:< |
2016 + k
ljZ\beZ mkljhckl\ we dljhmklDdgh\WM#\ tjbdzZahf
Fbgbkl jkI\Z wg_j] _Ibdb JN « hi ]
;_eh\ G < ;b[eby we_:d«bKiZFHhgkd i
N " jZevgZy kem ' [Z ]Jhkm~ZjklI\ _gghc j_]bklj
dZjlh]jZrbWe dljhggkm jURALNttps://rosreestu/wps/portal/péc pr
esent/EGRN1(~ZI1Z h[jZs2f®h2018)
Dhfie_dlgu_ ihklz\dbijdhXh”*gbgh\ b we dljhl_oghb
ijh mdpbb >We_ dljhmguRR https://ekc.ru/cenal/cable-avbis-4-10
("ZI1Z h[jZs _gby
FZgvdh\ < > Hkgh\u ijh_dlbjh\Zgby kbkl_f wi
[L_dkl kijz\hggh_ ihkh[b_ < > KFgZgv@KHWM 2IH ©OMFBLF
©We dljhk_j\bk?& Kk
KLH -07- Kbkl fz f g ~f glzZ dZq_kI\Z H[sb_
d ihkljh_gbx baeh _gbx b hnhjfe_gbx ~hdmf_glh\ mqg

[L_dktDjZkghyjkd BID KNMK +
75




Mgb\ jkZevgZy [b[ebhl _dZ hgeZggknrW@L dljh
https:/ivww/biblioclyb/ru. (*ZZ h[jZs _gby
11. We _dljhglglrebhl_qlglzkyl ba™ZI1 e vikP\gv
>We dljhggkimjk @URL https://e/landook.com(*"ZI1B[jZs _gby
10.05.2018)
12 KZcl ih~"™ _RHrogebt StudicCS We _dljbdZ >We _dlkhhgjg@x
URL https/pselectrikru/.(*Z1Z h[jZs _gby
We dljhl _ogbqg_kdbc >Wyldéjhggkimjk @RL
https/electrobtu/.(*Z1Z h[jZs _gby

We dljhl _ogbqg_kdbc ihjlze Ney Kim~_
we_dljhl_ogbg_kdbo ki_pbZevghkl >We_ dbjghgakmhk @
URL https/we dljhl _ogbq _kdbc indexighp. j@®#Z1Z h[jZs _gb)
22.05.2018)

DzZIZeh] D:WA o0Zjzdl_jbklibdb ZzZ\IhfZlbg_kdb
>We dljhggkmo (k®@https://keaz.ru/catalog/automad5735(*Z1Z
hljZs_gby

16. DZlZeh] \Zdmmfguo \udexqgZl e _c -10fZjd
>We dljhggkim j(k® http://forca.ru/knigi/oborudovanie/vyklyuchateli-i-

izmeritelnye-transformatory-v-kru-6-2208~13.ntml(*ZIB[jZs _gby
24.05.2018)
ljhwe dljbd o0ZzZjzdl_jbklbdb \ukhdh\heviguo
>We dljhggkmo (k®@http://proelectro.ru/products/id 221766 Z 1 Z
h[jZs_gby
We dljhkgZ[  _gb_ h[t_dlh\ kljhbl_evKI\Emphiae
URL http://knigorazvitie.ru/book/109-yelektrosnabzhenie-obeldtroitelstva-

shherbakov-e-f/72-102-raschet-tokov-korotkogo-zamykannsagpryazhenii-
vyshe-1-kv.html(*Z1Z h[jZs _gby 8)

19. We_dljbqg_kdbc ithjlze Ney kim” _glh\ azl
https://studfiles.net/preview/4617227/page:7/>We _dljhggkmjk@"ZIZ
hljZs_gby
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