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ABSTRACT

The final qualifying work on the topic "Analysis of the structure of commiercia
losses on the feeder 3-24 Minusinsk district electric netWadstains 52 pages of a
text document, 25 sources used, 3 sheets of graphic material, no appendices.

COMMERCIAL LOSSES, THEFT, STRUCTURE, ANALYSIS,
ELECTRICAL NETWORKS, POWER SUPPLY COMPANY.

The object of research is the feeder of 3-24 Minusinsk district ieleetworks.

Subject of research: methods and methods of analysis of comniessigg in
electric networks of Minusinsk RES.

The purpose of this work is to analyze the structure of comatdasses,
evaluate and make recommendations for their subsequent reduction.

Tasks:

tperform an analysis of the structure of losses in the electrical network;

- estimate commercial losses in the electric network;

- offer measures to reduce commercial losses

The scientific novelty lies in the application of modernistiaal data processing
technologies to identify bottlenecks associated with powse#os

The practical significance of the research is due to the facthégiroposed
measures to reduce commercial losses can be applied by speddhstdinusinsk

electric networks of the branch of PJSC "IDGC of SibettéKrasnoyarsk power".
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HArgbf ba ihdZaZl_e_c¢c wnn_dlb\ghklb jZ[hlu w¢
yleyxlky dhff_jqg_kdb_ ihl_jb Iljd&h}BgwghplhkgZ[bdxs
dhfiZzgbc y\ey Iky kgb  _gb_ ihl_jv \ we _dljbg_kdbo
kh[hc ihklmie_gb_ "~hihegbl_evguo ~ _g_ "guo kj_ "k
bkihevah\ZIvky ~ey jZa\blby b memqr_gby kms_kl\mxs
< kemqgqZ_ k dhff_jg_kdbfb ihl_jyfb wlhl ijhp_kk keh
kdez”ru\zZxlky ba fgh _kI\Z nzZdlhjh\

dimZevghklv ~Zgghc jZ[hlu aZdex§qZgdkVyhyslhf \ql
dhff_jg _kdb_ ihl_jb y\eyxlky agZgbl _evghc qZklvx
we dljhwg j]bb bo mf _gvr_gb_ ih\e_q_ | aZ kh
wgjlhkgZ[ Zxs_c¢ dhfiZzgbb Z agZgbl ihy\ylky “hiheg
kj_~kI\Z gZ jZa\blb_ b memqr_gb_ we_dljbqgmledbawr iklKl
gZ”_"ghklv b d@e_Kki\inkgZ[  _gby ihlj_[bl_e_c

P_evx jZ[hlu y\ey |ky ZgZeba kljmdImj dhff_jqg_k
nhjfbjh\Zgbdhf g~Zpbc ey bo ihke _~“mxs_]h kgb  _gby

P_ev "hkIb]Z _Iky j_r_gb_f ke. "mxsbo aZ”Zq

t\uihegbXZygZelblamdImiju ihl_jv \ we _dljbg_kdhc k_|I
hp_gblv dhff_jg_kdb_ ihl_jb \ we; dljbg_kdhc k_|I
ij_~eh blv f_jhijbylby ih kgb  _gbx dhff_jg_kdbo i

ljZdlbgq _kdZy agZgbfhklv bkke "h\Zgby h[mkeh\e _
| ogbqg_kob hjj]Zzgbazpbhggu_ f_jhijbylby fh]lml Julv
ki_pbZebklZfb FbgmwkbgHkdja kdbo k I ¢ nbebZeZ
Kb[bjb2©DjZkghyjkdwg jlh?
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1.L_hj Ibgq_kdZy qZklv

1.1Dhff_jg_kdb_ ihl_jb \ we _dljbq_kf$m_ kihlgn zgby

H[{sb_ ihl_jb \ we_dljbg_kdbo k_Iyo " _eylky
dhff_jg_kdb _ | j\uc ba gbo h[mkehle_ g g _ba[_ "
ijhp_kkzZfb jzkk _Ww9Zgpob \ we f glZo k_Ib Hgb 1Zd
| ogheh]bqg_ kdbf j@kokittbfg kdhc wg_ j]lbb "eyw ebdqbjg:
wlbo ihl_jv aZ\bkbl hl kh\_jr _gkI\Z h[hjm~h\Zgby b dm

Dhff_jg_kdb_ ihl_jb \ we_ dljbqg_Wwdlboihk_jgo dthlh
g _\hafh gh baf_jblv ijb[hjZfb hgb jZkkgblu\Zxlky c
nZdlbqg_kdbfb b I _ogbqg_kdbfb ihl_jyfb we_dljhwg_j]bb

Dhff_jg_kdb_ ihl_jb \ k_Iyo gZoh”ylky gZ mjh\g_
mjh\gy | _ogbqg_kdbo ihl_jv Hgb h[mkeh\e_gu g_kh\_j
g_k\h_\j f gghc ijh*Z" _¢ we_dljhwg_jlbb b |
g _kZgdpbhgbjh\Zgguf ihlj _[e _gb_f obs _gb f we dlj
nZdlhju \ hi*_evguo k_Ilyo jZa\blu IZdbf h[jZahf qlh
"hklb]Zx}40 %.

AZljZlk\yaZggu_ k dhff_jg_kdbfd ihdepofBxlky \ ghijf
ihl _jv Z agZgbl b g_ dhfi_gkbjmxikebdyibaguff ke ~h\
m[ulhd g _k | wg_jlhkgZ[ ZxEHy dhfiZgby

< b~ Ze_  dhff_jg_kdb_ ihl_jb we _dljhwg_ j]bb
hij_~ ey fu_ jZkqg_lguf iml_f “~he gu [ulv jZ\gu gr
mkeh\byo k | \hc hlimkd ihe_aguc hlimkd b |I_ogky |
kih]j_rghklyfldo jZaghklb nZdlbg_kdb b yl\eyxlky kljn
"he gu [ulv k\_" gu d fbgbfmfm gZkdhevdh wlh \haf
khhi\_lklI\mxsbo f_j ih bo khdjZs_gbx



< p_ehf khklZ\eyxsb_ dhff_jg_kdbo ihl_jv we_d
hit_~bgblv \ Ijb ]jmiiu

t\ualZggu_ ih]j_rghklyfb baf_j gby we_dljhwg _ j]
kK _Iv b ihe_agh hlimkdz_fhc ihlj_[bl_eyf

+t h[mkeh\e _ggu_ aZgb gb_f ihe_ agdh ghtimkkad
wg_jlhk[ulh\hc ~_yl evghklb b obs_gbc we_dljhwg_j]b

+\ k\lyab k g_k\h_\j_ f _gghc hiezZlh¢laqve _dljhwg_j]b

1.2 KljmdImjz dhff_jq_kdbo ihl_jv

1.21 Dhff_jg_kdb_ ihl_jb \ualZggu_ ih]j_rghklyfb
we _dljhwg_j]bb

D hkgh\guf gZb[he_ = agZgbfuf khklZ\eyxsbf
baf_jbl_evguo dhfie_dkh\ \ dhlhju_ fh]lml \oh”~blv |
ljZgknhjfzlhj gZijy _gby kqgq_lgbd we_ _dljhwg_j]lbb €
kg lgbdz we _dljhwg_j]Jbb d IjZzgknhjfZlhjm gZijy _gby

1)Ih]j_rghklv babcjwg dljhwg ijpbbghjfZevguo mkel
jZ[hlu baf_jbl _evgh]lh dhfie_dkZ u higeZk&kZfb Ihqggl
ljZgknhjfzZzlhjz IThdzZz 1ljZgknhjfZlhjzZ gZijy  _gby b kqg_Iq

2) >hihegbl _evgu_ ih]j_rghklb baf_j gbc we dljhw
g _ghjfbjh\Zgguo mkeh\byo wdkiemZIlZpbb baf jbl
h[mkeh\e_ggu_

taZgb  _gguf ijhlb\ ghjfZlb\gh]h dhwnnbpb_glhf fh
"hihegbl_evghc m]Jeh\hc ih]j_rghklvx

t\ebygb f gZ kg_Ilgbd we _dljhwg_j]Jbb fZ]gblguo
ithe _c¢c jZaebgghc gZklhlu

+g_"h]jmadhc b i_j ]jmadhc IljZgknhjfZlhjzZz Ihd.
gZijy _gby b kg_lgbdZ we_dljhwg_j]bb

10



+g_kbff_Ijb_c b mjh\g_f ihA\_~ _ggh]h d baf_jbl_
gZijy _gby

+jZ[hlhc kq_lqbdZ we_dljhwg_jlbb \ g_hlZieb\Z_
g_"himklbfh gbadhc | _fi_jZImjhc

+g_"hklZlhgghc gm\kl\bl _evghklvx kqgq_lgbdh\ we.
fZeuo gZ]jmadZo hkh[_ggh \ ghqgu_ qZku

3)Kbkl_fZlbg_kdb_ ih]j_rghklb h[mkeh\e_ggu_ k
kjhdzZfb kem ' [u baf_jbl _evgh]h dhfie _dkZ G _h[oh”Dbf
khklhygby ijb[hjh\ mq_I1Z we_dljhwg_jlbb m Jultl
we_dljhwg KlbibhI\_Tkl\b=H K L6570- ©Kqg_lgbdb we_dljb
Zdlb\ghc b j _Zdlb\ghc wg _j]l]bb bg"mdpbhggu_ H[sb_

4)1h]j_rghklb k\yaZggu_ k g _ijZ\bevgufb ko fzZ
we _dljhkg_lgbdh\ [IjZzgknhjfZlhjh\ IhdZ b ljZgknhjfzl
gZklghklb gZjmr_gbyfb nZabjh\db ih*"dexq_gby kq_Iql

5)Ih]lj_rghklb h[fmkeh\e_ggu_ g_bkijZ\gufb ijb
we _dljhwg_j]bb

6) Ih]j_rghklb kgylby ihdZaZgbc we -&lZhkq_Igbdh\ |

+ hrb[hd beb mfure _gguo bkdZ  gbc aZibk c ihdZe
g_h”gh\j f gghklb beb g \uiheg _gby mklZgh\e _
ithdZaZgbc kg _Igbdh\ gZjmr_gby ]JjZnbdh\ h[oh”~Z kq |

+ hrb[hd \ hij_~ e gbb dhwnnbpb_glh\ i j kg _1Z ih
we dljhwg[lp.b x

I+

12.2 Dhff_jg_kdb_ ihl_jb h[mkeh\e _ggu_ aZgb g
hlimkdZ

lhl_jbh[mkeh\e _ggu_ aZgb _gb_f ihe_ aghdhkhlhekd
khklZ\eyxsbo

+1hl_jb ijb \uklZ\e gbb kg _Ih\
11



D gbf hlghkblky g_lhgqghklv ~Zgguo h ihlj_[bl_
wg _ jl]bb gZijbf_j hrb[hgghc beb g ~hklh\_jghc bgnhjf.
"hlh\hjZo gZ ihevah\Zgb_ we dljhwg _j]l]b_c¢c beb hrb]
NZgguo h ihlj _[bl _eyo

+ G_khhI\_Ikl\b_ ~Zl kgylby ihdzZazgbc kqg_Ilgbdh
jZkg _lguf i_jbh~hf

GZebqgb_[hevrh]h dhebqg_kI\Z ihlj_[bl_e_c b dzZd i
mdhfie _dlh\Zgghklv i_jkhgzZehf dhgljhe_ jzZfb we_ dlIj
\_kvfZ hljZgbq_ggh_ bkihevah\Zgb_ Z\lhfZlbabjh\Z
we_dljhwg _jlbb ijb\h~yl d Ihfm qlh ihdZaZgby kq_
ithlj _[bl_e_c¢ kgbfZxlky jZgvr_ jZkg_Ilgh]lh i_jbh”~Z Heb
ithlj [bl _e<fh[hbo kemqgZyo kgb Z |ky ihe_aguc hlimk
m\_ebqgb\zZxlky dhff_jg_kdbkh[hygjb wih ozZjzdl_jgh "¢
kemqgZy dh]*Z ihdZaZgby kgbfzZxlky kZfbf ihlj_[bl_e
azZgb ZIlv ihlj_[e_gb_ b hlghkblv ieZl_"b gZ iha”~gb_ kj

+ GZebgb [ _kohaguo ihlj _[bl e _c

< gZr_ \j_fy kms_klI\mxl "beu_ ~hfzZz dhlhju_ g_ |
dZdded[h hj]ZzgbaZpbc we _dljbg_kdmx wg_jlbx "bevy
gbdhfm g_ hiezZzqb\Zxl Z ihiuldb wg_jlhkgZ[ Zxsblov hj
g _ieZl _evsbdh\ aZdZggb\Zxlky g _m~"Zqg_c |1Zd dZ«
ih*"dexqZxlky d we_dljbg_kdbf k_Ilyf < hkgh\ghf wl
dhlhju_g_ hiI\_qgzx!l Ij_[h\Zgbyf [_ahiZkghklb

tlhl _jb hl obs _gbc we _dljhwg _ j]bb

KZfZy jZkijhkljZgzggZy ijbgbgZ dhff_jg_kdbo ihl_]
ij_~f_Ihf az[hlu wg_j]_Ibdh\ \ [hevrbgkl\_ Kkljzg fk
obs_gbyfb we_dljhwg_jlbb azZgbfzZxlky [ulh\u_ ihlj_[t
dijiZz'b we_dljhwg_j]bb hkms_kl\ey fu_  ijhhyrle\ugou
ij_"Nijbylbyfb gh h[t_f wlbo djZ" g _evay kqblZlv hij_"
we_dljhwg_jlbb bf_xI ~hklZlhgqgh qg_ldmx |I_g”_gpbx

12



j_]bhgZo k g _[eZ]hihemqguf | _iehkgZ[ _gb_f ihlj_ [l
i_jbh”~u Jh”rzZ Z 1zZzd _ ijZdlbg_kdb \h \k-\o §k_plgibg Zio_j\bin
dh]j~z | _fi_jZlmjZz \hamoZ m _ kbevgh ihgbabeZkyv
\dexqg_gh

1.23 Dhff_jg_kdb_ ihl_jb h[mkeh\e _ggu_ aZ”he
hiezl_we_dljbwg_j]

>7Z9ggZy khklzZ\eyxsZy h[mkeh\e _gZ azZ”_j dZfb
mklZgh\e _ggh¢ [tZhdu_ ihlj _[bl _eb g_ bf_xI \ha:
h~rgh\j f ggh kgylv ihdZaZgby kg _Igbdh\ b hieZlblv |
DzZd ijZ\beh ieZl _"b hlklzxl hl j Zevgh]lh we dlj
[ amkeh\gh \ghkbl ih]j_rghklv \ hij_ ~ e gb_nZdlbq_|
[ulh\uf ihlj _[bl _e f b\ jZkg_| nZdlbg_kdh]h g_[ZeZgk
dzZzd hlklz\Zgb_ fh™ _| khklz\eylv + <f*kgpl\mxghe f Ih-
khklZ\e gby [ZeZgkZ we dljhwg_ j]lbb hlimkd we
hij_ ~ ey |Iky ih nZdlm hieZlu b ijbgbfZ_Iky aZz
gZk _e _gbx kh\ _jr_ggh bghc fh | [ulv hij_~ e _g \_k\
"hklZlhggh keh gh ijh]Jghabjm_f \ kbem jy~Z ijbgbg
t+agZgbl _evgZy qZklv gZk_e _gby hkh[_ggh \
ijhba\h~bl hiezZlm k i_jbh”bgghklvx h"bg jZza \ = f_Kky
+tmjh\_gv hieZlu ih”™\_j g k -alZgg\lekdd ewvp \ /.
mqgZkldh\ hkms_ kl\eyxsbo ~bgh\j f ggu_ieZl "b \ e
tmjh\_gv dhff_jg_kdbo ihl_jv kms_klI\_ggh \I
ith\ur_gby [Zjbnh\ ihkdhevdm gZk_e_gb_ aZ\urz_1 il
hiezqb\Z | [hevr__ dhebq_klI\h we_ dljhwg_j]lbb ih k
|Zjbnzf < j_amevlzZIl_\ f_kyp ij_"r_kl\mxsbc ih\ur_ghb
hlimkd gZk_e _gbx \hajzklz | Zz\ ifhlkeg pZmixglgb ™
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<lhjzy khklzZz\eyxsZy dhff_jg_kdbo~rheiqh\jvf_fgu
[ agZ™ _ "gu_ “he]lb b g _hieZgafggu_ kg _I1Z ba

+tg_m~h\e _I\hjbl _evghc ijhp_"mju \hklj_[h\Zgby
\dexqZ |ky qZklv Z[hg_glh\ yleyxsboky aehklguf
bf xsbfb fgh]hf_kyggmx azZ”he  _gghklv dhlhjmx g _\h

AZ>  ih j_r_gbx km~Z \\bAm hlkmlkl\by ~hoh~h\ kh
km”~ _[guo ijbklZ\h\
+g iezl ° _kihkh[ghklb ihlj [bl_e_c

tiehoh]h mq _1Z g _hieZq _gguo kg _Ih\ b mijZ\e _gb
ihl_jb “hdmf_glh\ h[ hiezl_b | i

1.3 Imlbkgb’ _ghinff _jgq_kdbo ihl_jv

Hkgh\ghc kljZl _Jbg_kdbc imiwl kgbkhybjy gkl\h\Zg
mqg_|Z hlims _gghc \ we dljbg_kdmx k _Iv b ihe
we _dljhwg _j]bb

GZ k_]h~gyrgbc ~ _gv klZgh\blky \k_ [he__ hqg_\t
gZijZ\e_gbyfb kh\_jr_gkl\h\Zgby kbkl_fu mqg_I1Z we dlj

taZf _gZ klZjuo hljZ[hlZ\rbo k\hc j_kmjk bg”"md
deZkkZ lhqghklb gZ gh\u_

tih\_jdz b f_Iljheh]bqg_kdzy ZIlI_klZpby 1ljZgknl
ljZgknhjfzlhjz gZijy _gby \ jZ[hgbo mkeh\byo wdkie
\g_"j_gb_  khhI\_Ilkl\mxsbo ih\_jhgqguo kj_"kI\ “e
ljZgknhjfZlhjh\ \k_o klmi_g_c gZijy _gby

+t mklZgh\dZz "hihegbl _evguo kg _lgbdh\
ljZgknhjfZzlhjh\ IhdZ b ljZgknhjfZlhjh\ gZijy  _gby h[_
hlimkdzZ b ihl_jv we_dljhwg_j]Jbb ih kimi_gyf gZijy _gb

+ ZdIlb\bazZpby \g_"j _gby Z\IhfZlbabjh\Zgguo kbkl_
we _dljhwg_jlbb :KDMW gZ we _dljbg_kdbo klZgpbyo

14



ihlj_[bl_e_c¢c k ihkl_i_gguf i_j_oh”~hf d \g_"j_gbx
ihlj_[e_gby

tbgnhjfZpbhggZy b nmgdpbhgZevgZy m\ya
Z\IhfZlbabjh\Zgguo kbkl_f "bki_Ig_jkdh]h mijZ\e _gby

+ kha”Zgb_ Z\IhfZlbabjh\Zgguo [Za ~Zgguo [
we _dljhwg_pplrbg_kdbf b nbabq_kdbf ebpzZf k bc
we_dljbg_kdbf k_Ilyf ey dhgljhey azZ "bgZfbdhc
we_ _dljhwg _jlbb ih f_kypzf b ]h”~zZf b __ khhI\_Ikl\l
\uimkdzZ_fhc ijh"mdpbb gZijbf_j jZkq_l1Z b ZgZe
"himklbfuo g [ZeZgkh\ we dljhwg_j]bb ih we dljbqg_Kkc

+dhjj_dlbjh\dZ ijZ\be mkljhcklI\Z we_ dljhmklZgh
ghjf b ijZz\be ijh_dlghc "hdmf_glZpbb "ey aZsbludblh\
hl obs_gbc b jZajmr_gby ihlj_[bl_eyfb m  _klhg_gb_ f
g _bkiheg_gb_

trbjhdh_ \g_"j_gb_ kq_Ilgbdh\ ijyfh]h \dexqg_gby k

ljZdlbqg_kdZy j_ZebaZpby | _j_gbke _gguo f_jh
agZqbl _evguo dZiblZeh\eh  _gbc b \j_f gb b iha
dhff_jg_kdb_ ihl_jb we dljhwg_ jlbB5%dKbfmf gz <+

15



2:9Zeblbqg_kgZklv

2102Zjzdl_jbklbdZ ij_"ijbylby

Im[ebqgh_ Zdpbhg _jgh_ h[s_klI\h ©F "j ]bhgZevg:
k 1 \Zy dhfiZzgby Kb[bjb2 I:H ©FJKD Kb[bjb?2 hkms_
jZKij_~ e _gb_ we _dljhwg_jlbb gZ | _jjblhjbb Kb[bjkdlih]
L _jjblhjby ijbkmlkl\by DhfiZzgbb ij_\urz _| feg d\
hdheh \k_c | _jjblhjbb Jhkkbckdhc N_" jZpbb?2 I:|
h[kem b\Z | ihlj [bl _e _c¢c \ j_kim[ebdZo =hjguc :elZc
Lul\Z \ :elZckdhf AZ[ZcdZevkdhf DjZkghyjkdhf djZyo
h[eZk[¥%.

IH ©Fbgmkbgkdb_ we KIljbgogadbkbgkdbc j4¥Whiggu
we dljbg_kdb jzZKkiheR™ g \ DjZkghyjkdhf djZ_ Fbgmkt
] Fbgmkbgkd lkkyyhéyZa™ e gb_f nbebZeZ |I:H ©OF4KD

©DjzkghyjkdwgH[Keem b\Z | | _jjblhjbx h~ghlh ba dj
km[t_dlh\ Jhkkbckdhc N DjZjkghhtikdh]h djZy h[sZy i
dhihjh]h luk d\ df k gZk_e_gb_f hdheh fe q_

Hkgh\guf \b~hf 2~ yl evghklb y\ey |ky ijh*Z"
we dljbg_kdhc wg_jlbb hdZaZgb_ mkem] ihkljlbgki
ithemqg_gghc "ey jZkij_"~_ e _gby we_dljdgogldckdwc
hfkem b\Zgb_ we dljbg_kdbdb<Rhh”amrgu_ b dZ[ _evgu_ e
bo j_fhgl H[kem b\Zgb_ h[hjm~h\Zgby a”kgdbybbkhhj
wdkiemZIlZpbb H[_ki_g_gb_ b jZkij_~_e_gb_ we_dlI
azZdj_ie_gghc ahg_ hlI\_IklI\_gghklb
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22Hjl]ZgbaZpbhggZy kljmdImjZ ij_"ijbylby

Ih~ hj]ZgbaZpbhgghc kljmdIimjhc ij_"ijbylby ihgt
khih~rgbg_gghklv \azZbfh”~ _ckl\b_ b jzZkij_"~_e_gbf jZ[tI
b hj]zgzZf mijZ\e _gby f_"m dhlhjufb mklZgZ\eb\Zx
hlghr_gby ih ih\h*m j ZebaZpbb \eZklguo iheghfhqgbc
bgnhjfZpbb

Hjl]ZgbaZpbhggZy kljmdImjZ ijhba\h”~kl\ _ggh]
Fbgmkbgkdb_ ~ We dljbg_kdb_ k _Ib nbebZeZ I:H ©
©DjZkghyjkdwg jlh? y\ey -IkmgdebdrgZgavghc kljmdlm
o0ZjzZdl _jbam _Ilky I _f qglh \h Jez\_dZ ~h]h ih*jZa”_e ¢
khkj _~hlhgb\rbc \ k\hbo jmdZo \k_ nmgdpbb mijZ\e gl
_"bghebqgqgh_ jmdh\h”~kl\h ih*gbg_ggufb _fm jZ[hlgbc
I_j_~zZ\Z _fu_ ih p_ihqd_ ©k\_jom \gba? h[yaZl_ev¢
gb” _klhysbfb a\_gvyfb Hg \ k\hx hg_j_~v ih”gbg.
jmdh\h”bl_ex
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23 1ljbgzZz~e_"ghklv nb” Z d IK ©LZ]ZjkdZlyRihjgZy
ko fZ

JZkkfzZljb\Zz_fuc nb”_jiblzZz_Iky hl ih”klZgpbb
©LZ]ZjkdZy? b ih"dexqg_g dZ[ _evghc ebgb _c dh k _dp
IhrklZgpby ©LZ]ZjkdZy?2 ih*"dexq_gZ d h[s_c khkkl_
d< ©OFbgmkbgkdZyLZilgjjkgiyghke q_]h ihkj_"klI\hf azZ]
<A dhg”_gkZlhjz KEJZat bgbl_ey2-JG>A Kk ijb\h~hf
1JG F b nbevljzZz ijbkh_~bg_gby MNikEms_kl\ey Iky ik
klZe Zexfbgbgw dk g _gb fli® HI rbgu d< ihkj_ "kl
jZat_"bgbl_ey2-JG>A Kk ijb\h*hf-1J& b hl*_ebl_ey[-H>
F k ijb\h~hf RIHF hkms_ kl\ey Iky iblzZghb
ljZgknhjfZzlhjZz L>G fhsghklvx d<: dhlhjuc ihgb Z_
d< b hkms_kl\ey 2irbgangBijy _gb f d<
GZ jbkmgd _ mdZaZgZ ijbgZz™e_ dghKI®WbhBMZjjkkd Zy

19



s 10T
L ouErmOLTES
T )
T i

AU WOLTED

I

(12€-9) .beNodese)
-seHdouO BeXIHUIAHU,, gY 0LL-Ug

(zLg-0) werodesel
- seHdOUO BEXOHMOAHUI, Y 0L}

-ug

[TERIG
g 5
A [OEHLH]
e e e Femierme
|| Sned "
ELTE CLRTEIY (B ORI | [ FHL
£ zE 9 £2 3
jizs od IAXOO 52 e
; ’ 0 | e
3 i r/” “ XN
f g o ¢ 01-Ad
u.. edenm um]
1| TN
; FHOT
TSaST DR T TI0
QM | F-QHA TR0 euukd )
. “_u.._.»euwe.h..._m:___%_._ 1Z 0} HUO LIS TE 511
HSL0L=MN WL 0=AN q
011/00094-HIL 3 3 011/0009}-HOL
doiewdodomed. wosouwy .—.N m w 2 W - daiendothaned. MoBoLMY
£/008 01 b-LE1w0L &) 'DEL-DBd| m B m B SM01 01 LELwR0s 6010} DBd
..h._.E_._ <l & m__- m ﬁ :3:%::%.“:55 s'0
wottommdu 3 §'L005 §'0 F P 222 | 323 A R
umy eosdoueds WOL-ex | 1z oLLENTO T M g w m = m 11 044 EWTO e ezo
WOUM woroaudu m m M m woum .!_:.nnu.
2009/WOLL-91-£T0 o o Ed ashuza"hamh £ro
worosnd: 1Z 0Lk dM M ﬁ 5 WOZ2-Hall WoToandn 3
u.mn__hﬂ.__m.n_.u.mm:w < 0001/0H-91-EHd
— i I I i AusLMHHTERERY
0S 1=V 0LL 19HAM 0L 92 Z vlr [ITEE:NY 05F-0V '8 OFF 19HAM
Rkl tiipeey 12D dU =t Qrprzde.  QReEED g0 dy e
— M — 000L/0k1-Z-ETHd
aUaLMHMTIATE
. 4 5
00r-09d SININGEEE
SANLE JWD dosemstmoy »8. e
ST'000%-£8 SuRiedieg —-Nm o
-

i 0LL-AdO

@i oLL-ug

cgZy ko _fZ IK ©LZ]Zjkd

Jbkmghd HA*ghebg

20



IhhihjgZy ko _fZ \ha”mrguo ebgbc we _dljhi_j ~Zq
jZ[hl_ we_dljbg_kdbo k_I_c¢ ij_"klzZ\ey_ | ba k_[y q_
we dljhkgZ[ _gby ihlj_[bl_e ¢ hgzZ y\ey Iky hkgh\
khklZ\e gby gZjy*"Z dhlhjuc g_h[oh”bf "ey ijZ\bevghc

>ey jZkkfzZljb\Z _fh]lh-nbihhihjgZy ko fZ <E d< m
jbkmg@.

GZ ihhihjglbcf_ bf xlky mkeh\gu_ h[hagZqg_gby q.
p\_ 1Z qg_jguf h[hagZqgZxlky we_ f glu k_Ib ijbgZ”*e_

we_dljbg_kdbf k_lyf b khklhysb_gZ bo mq_I|_ Z d
ijbgz~"e_ "Zsb_ fbgmkbgkdbf we_dljbg_kdbf k_lyf gh
mq,lgZijbf_j hihju + gZ ko_f_ hif_g_gu djZkguf p)\

HI K d< ©LZ]ZjkdZzZy? ihkj_"kl-PdfadbBlu\Zxlky

dhfie_dlgu_ ljZgknhjfZlhjgu_ ih~klZgpbb dhebqg_kl\h
ri bkihevamxlky dzZd ~ j \yggu_ h”ghklh_ggu _
ijbklz\dZo 1Zd b Zgd_jgu_ hihju we_dljhkgZ[ _gt
hkms_ kl\ley Iky \ha“mrgufb ebgbyfb
<ha”mrgu_ ebgbb \uiheg _gu ijh\h*"hfkfZedlZeKfbg
ijh\h™ k_gq_gb_f ff h[s_c ijhly  _gghklvx df
>ey khanrzZgby fhsguo kbkl _f we dljhkgZ[ _gby bk
hihju ij_"klZ\eyxsb_ba k_[y dhgkljmdpbx dhlhjzZy jZ
baf g gby gZijZ\e _gby ebgbc we _dljhi_j *"Zq \ gZq:
i_ j_k_g_gbb ~hjh] beb ~jm]bo ij_iylkl\bc :gd_jgdy
ly _gb_ mkbeb_ ijh\h”h\
lhkj _~kI\hf nb” -jZ hkms_kl\ey Iky we _dljhkgZ]
dhfie_dlguo ljZgknhjfZlhjguo ih*"klZgpbc dhlhju_ ihgt
d< “h |Ij_[m_fh]h ey ihlj_[bl_e_c d<
JZkkfhljbf [he__ ih”jh[gh we _dljhkgZ[ :gb_ ihlj_[t
+H|l DLI-24 fhsghklvx d<: -PALI fhsghklvx
d<: DL#24 fhsghklvx d<: -PALI fhsghklvx d<
21



b DLI -242696 fhsghklvx d<: hkms_kl\ey |ky kgZ]
we dljhwg j]J]b_c ihlj [bl _e c¢c k_eZ K_eb\ZgboZ

+ HI DLI-24 fhsghklvx d<: iblZgb_ ihemqgZzZ_|I
AhJulZxsZy iblv_\mx \h"m
+H| DLI-24 fhsghklvx d<: iblZgb_ihemqZ _ | F

]Jb~rjh] _heh]lbq_kdZy iZjlby
+ ALl azdjulzy ljZgknhjfzZlhjgzZy -PA "klZdghbghklvx
o] d<: dhlhjzZzy ih”"dexq_gZ d nbghjnmfh” | ihemc
we _dljhwg_jlbx b k1%bm| jZ@hffmlZpbb k_dpbhgghl]h jZa
KJ M~h\e I\hjy | ihlj_[ghklb rdheu \ we_dljhwg_j]
+ DFLI -24 fhsghklvx d<: kgZ["Z_ | mebpm
we dljhwg _j]lb_c
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24 :gZeba dhff_jg_kdbo ihl_jv we dljhwg _j]bb

Bkihevamy ihemqg_ggu_ hl Fbgmkbgkdh]h JWK
we_dljhwg_jlbb gZ nb*agihegbf |Z].¢®b ihkljhbf ]jZnb
jbkmg@p2.6, 2.9, 2.12).

>ey [he__gZley”ghc hp_gdb dhff_jg_kdbo ihl_j& b
ih ijbgbgZf |Zdbo hldehg_gbc ihkljhbf djm]hkinh]jZdA]jZ
dhlhjuo h[hagBbbb az d\ZjjEkmgdbh 2.7, 2102.13) bf_kypZ
jbkmgd®p2.8,2.11, 2.14

24  1hl_jb \ lh~m

LZ[ebpZ >Zggu_ ih nb"-Z4a A Jh~

F_kyp| Hlimkq Nzdl Ihl_jb | IThe_ag| Highr_gb |
k v d<l-q | d<lI-q hlimikd| ihl_jv
d<l-q ihe _aghfm

h1imk &m

Yg\Zjv| 618840 |375132 | 243708 | 60,62 39,38

N_\jZe 530280 |385103 |145177 |72,62 27,38

FZjl 843360 | 390398 |452962 | 46,29 53,71

'ij_ev | 609160 |352812 |256348 |57,92 42,08

FZc 517600 | 265418 | 252182 |51,28 48,72

Bxgv |313280 |279954 | 85416 89,36 10,64

Bxev |320180 |329385 |-9205 102,87 -2,87

\Imkl | 346820 | 265335 | 81485 76,51 23,49

K_gly[| 340080 | 229611 |110469 |67,52 32,48

Hdly[]) 856240 | 270259 |585981 | 31,56 68,44

Ghy[jv] 1123720 | 320804 | 802916 | 28,55 71,45

>_dZ[j| 843652 | 418090 |425562 |49,56 50,44
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JbkmgBd=jZnbd k "Zggufb ]hA

52,85

il #e T #mT D ) #ed ] #

JbkmgHdDjm]h\Zy ~bZ]jZffZ dhff_jg_kdbo ihl g il
Ih”

GZ djm]h\hc ~bZz]jzff_ \b~gh qlh b d\ZjlZe
ijhp_gl ihl_jv hlghkbl _evgh d\ZzZjlzez 1Zd dzd @&WZjl.
\j_fy 1h~rzZ kej™iheh blv qlh IZdhc [hevrhc ijhp_gl il
bkihevah\Zgb f g _kZgdpbhgbjh\Zggh ith"dexqgqzggu
ijb[hjh\
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LZ[ebpZ Dh&f _jg_kdb_ ihl_jb ihaZ kypZh~

F_kyp H[sb_ihl_jb aZ Ihl _jb az f_K Hlghr_gb_ ihl |
d<l-qg d<l-q f kyp h[sb_ ih
azZ ]h~

Yg\Zjv 3433001 243708 7,10
N_\jZev 3433001 145177 4,23
FZjl 3433001 452962 13,19
j_ev 3433001 256348 7,47
FZc 3433001 252182 7,35
Bxgyv 3433001 85416 2,49
Bxev 3433001 -9205 -0,27
\lmkl 3433001 81485 2,37
K_gly[jv 3433001 110469 3,22
Hdly[jv 3433001 585981 17,07
Ghyl[jv 3433001 802916 23,39
> dZ[jv 3433001 425562 12,40

o 25
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=, p_nl
’va /b‘\v %Q‘\ & @%\I\ \9‘2:0 \9‘\‘0 dé & va va &
4 Q & & { >
5‘?‘\2\ &Q,%Q @ VS\Q N W = (JQ/Q‘S Oé ‘2‘0 QQ’%
° -A6

Jbkmgbde=bklh]jzffZz dhff_jq_kdbo ihl_jv ih f_kypZf hl
az ]h~
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24

lhi

_jb\

]hAm

LZ[ebpXZt>Zggu_ ih nb”-jma@ 7 ]h~"

F_kyp| Hlimkdq NzZd| Ihl_jb | IThe_ag| Hlighr_gb |
k_|v d<l-q | d<l-g | hlimkd| ihl_jv
d<l-q ithe_aghfm

hlimké&m

Y g\Zjv| 1400708 | 369071 | 1031637 | 26,35 73,65

N_\jZe 1079960 | 393115 |685845 | 36,40 63,60

FZjl 901160 | 305523 | 595637 33,90 66,10

tij_ev | 715200 |299810 |415390 41,92 58,08

FZc 453200 | 252441 | 200759 55,70 44,30

Bxgv |290880 |229850 |61030 79,02 20,98

Bxev |312720 |223729 | 88991 71,54 28,46

:\Imkl | 328600 |233269 | 95331 70,99 29,01

K_gly][| 382760 |204732 | 178028 53,49 46,51

Hdly[jy588240 |271248 | 316992 46,11 53,89

Ghy[jv| 720360 | 102132 |278673 |61,31 38,69

> dZJ[j| 850160 |419428 |430732 49,34 50,66

Bkihevamy ~Zggu_ ba3,lz{kljpbf ]jZnbd

dhlhjhf \bamZebabjm_f hlimkd \ k_Iv b ihl_jb

27
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1600000

1400000
1200000
1000000
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800000 ——(# &< (/*1-1
600000 —— (/.
400000

200000

0
1 2 3 4 5 6 7 8 910 11 12

JbkmglBde=jZnbd k *Zggufb ]JaZ

'

il #eT D #eT )l  #ed ] #

JbkmgRdDjm]h\Zy ~bZ]jZffZ dhff_jq_kdbo ihl aX il
Jh?

GZ ~bz]jzff_ \bAgh qlh dzd b \ 1h~Am b

[hevrbc ijhp_gl ihl_jv highkbl _evgh d\zZjlzeZ ijhke_
ihl_jv hi \j f_gb ]h~Z

28



LZ[ebpZ+Dhff_jg_kdb_ ihl_jb ihaZ kypZh~

F_kyp H[sb_ihl_jb aZ Ihl _jb az f_K Hlghr_gb_ ihl |
d<l-qg d<l-q f kyp h[sb_ ih
azZ ]h~

Yg\Zjv 4379045 1031637 23,56
N_\jZev 4379045 685845 15,66
FZjl 4379045 595637 13,60
j_ev 4379045 415390 9,49
FZc 4379045 200759 4,58
Bxgv 4379045 61030 1,39
Bxev 4379045 88991 2,03
\lmkl 4379045 95331 2,18
K_gly[jv 4379045 178028 4,07
Hdly[jv 4379045 316992 7,24
Ghyl[jv 4379045 278673 6,36
> dZ[jv 4379045 430732 9,84

o 25

*(/,

20

15
10
5 I
0
® & Q& N
2 v

JbkmgBde=bklh]jZffZz dhff_jq_kdbo ihl_jv ih f_kypZf hl
aZz ]h~

, 8

(% %
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24

lhi

_jb\

]hAm

LZ[ebpX+t>Zggu_ ih nb”-jma@ 8 ]h~"

F_kyp| Hlimkgq Nzdl Ihl_jb | IThe_ag| Hlghr_gb |
k_|v d<l-q | d<l-gq | hlimkd| ihl_jv
d<l-q ithe_aghfm

hlimké&m

Y g\Zjv| 1040560 | 501186 |539374 48,17 51,83

N_\jZe 696520 |509932 |186588 | 73,21 26,79

FZjl 676200 | 406765 | 269435 60,15 39,85

ci1j_ev | 473960 | 386335 | 87625 81,51 18,49

FZc 539320 | 269637 | 269683 |50 50

Bxgv | 314600 | 184403 | 130197 58,62 41,38

Bxev |199480 |237249 |-37769 118,93 -18,93

:\]mkl | 403600 | 325332 | 78268 80,61 19,39

K _gly[| 274000 |255819 |18181 93,36 6,64

Hdly[jy570040 |300915 |269125 52,79 47,21

Ghy[jv| 607440 |357315 |250125 |58,82 41,18

> dZ[j| 847600 |554966 |293634 65,47 34,53

Bkihevamy ~Zggu_ bas,Iz{kljpbf ]jZnbd

dhlhjhf \bamZebabjm_f hlimkd \ k_Iv b ihl_jb
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1000000
800000
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- ; (# &< (/*1-!
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200000
0
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-200000

JbkmgB®Bd=jZnbd k *Zggufb aZz ]h~

34,53

7

2,49

i S #eT L #eT D  #eOl #

Jbkmgh@+Djm]h\Zy ~bZ]jZffZ dhff_jq_kdbo ihl aZ i
]h?

GZ ~bz]jzff_ \brgh qlh dZd b \ ij A"u”msbo ]hAZ

bf x| [hevrbc ijhp_gl ihl_jv highkbl _evgh d\zZjlzez I
aZ\bkbfhklv ihl_jv hl \j_f_gb ]h~Z

31



LZ[ebpZ Dh&f _jg_kdb_ ihl_jb ihaZ kypZh~

F_kyp H[sb_ ihl_jb az Ihl_jb az f_k Hlghr_gb_ ihl_|
d<l-qg d<l-q f kyp h[sb_ ih
azZ |hn
Yg\Zjv 2354466 539374 22,91
N_\jZev 2354466 186588 7,92
FZjl 2354466 269435 11,44
j_ev 2354466 87625 3,72
FZc 2354466 269683 11,45
Bxgv 2354466 130197 5,53
Bxev 2354466 -37769 -1,60
AImkl 2354466 78268 3,32
K _gly[jv 2354466 18181 0,77
Hdly[jv 2354466 269125 11,43
Ghyljv 2354466 250125 10,62
> dZ[jv 2354466 293634 12,47
o 25
D
2
g 15
w 10
: 1l o
_5%*‘&& e‘z’&g\v &)Q« v“@\v &;} \NOY\V “\\0\\0 ‘?@é@‘/‘(@vo@b& Q\O(SQVQ%\L??’Q"

Jbkmght+=bklh]jZffZ dhff_jq_kdbo ih f_kypZf hI20Bsbc
1h?
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24

lhi

_jb\

]hAm

LZ[ebpZt>Zggu_ ih nb”-jma@ 9 ]h~"

F_kyp| Hlimkgq Nzdl Ihl_jb | IThe_ag| Hlghr_gb |
k_|v d<l-q | d<l-gq | hlimkd| ihl_jv
d<l-q ithe_aghfm

hlimké&m

Yg\Zjv| 619840 |487328 | 132512 78,62 21,38

N_\jZe 882400 |969980 |-87580 109,93 -9,93

FZjl 545040 |478827 | 66213 87,85 12,15

(ij_ev | 568440 |311827 | 256613 54,86 45,14

FZc 413240 | 290365 | 122875 70,27 29,73

Bxgv |299440 |241658 |57782 80,7 19,30

Bxev |316600 |261803 |54797 82,69 17,31

\Imkl | 299840 | 241311 | 58529 80,48 19,52

K_gly][| 350360 |231468 | 118892 66,07 33,93

Hdly[jy534560 |319103 | 215457 59,69 40,31

Ghy[jv| 685360 |333726 |351634 |48,69 51,31

> dZ[j| 797880 |415880 | 382000 52,12 47,88

Bkihevamy ~Zggu_ ba7,lZklhpbf ]jZnbd

dhlhjhf \bamZebabjm_f hlimkd \ k_Iv b ihl

33
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1000000

800000
600000 — 15 (/*1-1 - /=
- ; (# &< (/*1-!

400000 ——

200000

0
1 3 4 5 6 7 8 910 11 12

-200000

Jbkmgh2it=jZnbd k "Z@gufblh?

54,87

m]l m2 =3 =4

Jbkmgh8+Djm]h\Zy ~bZ]jzffZ dhff_jq_kdbo ihl_jv i
2019 1h A

GZ "bz]ljzff_\b~gh qglh \ hlebgbb hl ij ~u“msbo ]l
gZbf _gvrbc ijhp_gl ihl_jv k\yaZgh wlh k ihklmie_gb _
hieZlu “he]lh\ aZ we_dlLjjhwlgc jdbXxjlZe bf__| gbadbc ijhp
Z gZb\ukrbc ijhke_ "b\Z Iky aZ\bkbfhklv ihl_jv hl \j_
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LZ[ebpZ+Dhff _jq_kdb_ ihl_jb ih f_KyJh2f az

F_kyp H[sb_ihl_jb aZ Ihl _jb az f_K Hlghr_gb_ ihl |
d<l-qg d<I-qg f kyp h[sb_ ih
azZ ]h~
Yg\Zjv 1729724 132512 7,66
N_\jZev 1729724 -87580 -5,06
FZjl 1729724 66213 3,83
j_ev 1729724 256613 14,84
FZc 1729724 122875 7,10
Bxgyv 1729724 57782 3,34
Bxev 1729724 54797 3,17
\lmkl 1729724 58529 3,38
K_gly[jv 1729724 118892 6,87
Hdly[jv 1729724 215457 12,46
Ghyl[jv 1729724 351634 20,33
> dZ[jv 1729724 382000 22,08
o 25,00

20,00

15,00

. 10,00

5,00

(%% ,8 -! (/
o

o

o

%

“

%
%

-

s

-

%

%
% I

Jbkmgh4lt=bklh]jZffZ dhff_jq_kdbo ihl_jv ih f_kypZf h

azZ 9]hn

ljb ZgZeba_ “Zgguo ihl_jv nbh]hZ Zf
agZq_gby dhff_jq_kdbo ihl_jv ih d\ZjlZzeZzZf
35
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b-c d\ZjlZzeu bf_xI [hevrhc ijhp_gl dhff_jg_kdbo ihl_j»
2-f b-f wlh h[mkeh\e_gh I_f qlh wilb d\ZjlZeu ijboh?"y
k _ahg bf_ggh \ wlh \jJ_fy ]h*Z bkihevam_Iky hlhie_g
|1Zdh_ [hevrh_ ihlj_[e_gb_ we _dljhwg _j]lbb k\yaZgg
we dljbg_kdbo gZ]j \Zl _evgudhlhjfhjhy _kZgdpbhghbj
ith*dexq_gu \ h[oh” kq_lgbdh\ we dljbg_kdhc wg_j
ihlj_[bl_e_c

Bkihevamy \ur_ ihemq_ggu_ ~"Zggu_ ihkVjdbfhjbk
kjZz\gbf ih f_kypzZf dhff_jg_kdb_ ihjlbkmag&Zd. |h"*Z

25,00

20,00

*(/,

15,00

10,00
I | 1 .|| |

‘O

, 8

2016
m 2017
m 2018
m 2019

Q)Q @Q @Q
Q* O{} \2\0 QQ‘/

(% %

S Q & x\"
P ’b o Q, O
@< & ‘“ 2

° -A6

Jbkmgh®+=bklh]jzffz dhff_jq_kdbo ihl_jv 4ihrXypZ

Bkoh”y ba ]jZhpbkim\gdB, 2.6, 2.9, 212)\b”*gh qglh ihl_
we_dljhwg_jlbb Dbf_xI \_jhylghklgmx ijbjh*m baf_g_
hkh[_gghklb ~bgzZfbdb ijhp_kkZ we_dljhihlj_[e_Zlwy
klZlbklbg_kdb_ f_Ih?~u ZgZebaZz \ j_amevlizI|l_ dl
fZl_fZlbg_kdh_ h"brZgb _ kj_"~gyy \_ebqgbgZz
kj_~g_d\z~jZlbg_kdh_ hldehg_gb_ Bf_y wlb ihdzZazl_
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kh[hc fh gh \uy\blv | _g”~ gpbb \ baf g gbb \ _ebgbg

g luj_o e |
Djzldh ij_~klz\bf | _hjbx klZlbklbg _kdhc h[jZ[hldb

Ki ~g__ Zjbnf_ lbmgZahgb idhZojwblky ih nhjfme
%L Lsi 8" 2.1)

1"z £kj_~g__ Zjbnf_Ibg_kdh_ agZq_gb _dihll gjv fhsghkltk
XgxagZq_gb_ihl_jv azZz f_kyp d<I ¢
ntdhebqg_ kl\h f nkyi®. \

<u[hjhqgZy ~bki_jkby gZoh~blky ih nhjfme _

Ad LR 206
A 8_.|I\1 2% | (2.2)

o6 L
1" *\u[hjhggZy ~bki_jkby
Kj g _d\zZ~jZlbqgh_ hldehg_gb __

L %0 (2.3)

|"s+tkj_~rg_d\Z*jZlbgqgh_ hldef§g_gb_ d<I

>ey ijbf_jZ h[jzZ[hlZ _f klIZlbklbqg_kdth~"2Zggu _
Hij _~ ebf kj_"*g__ Zjbnf_Ibg_kdh :agZqg_gb_ ihl_j\

%L 2 48Euxv{td<|q
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Hij ~ _ebf \u[hjhgqgmx ~bki_jkbx

5<=<:6=8<6:4=4

a ,
6L = L"swzts{stuwwra

GZc™ _f kj_~g_d\Z™jZlbqgh_ hldehg_gb_

oL ¥swzts{stuwwlra{yyxa<lq

<uihegbZgZeh]bgguc jZkqg_| k ~Zggufb
dhlhju_ aZg k_f \2BZ[ebpm

LZ[ebpZ J_atmevlIZlu jZkq_Ilh\

=h~] Kmffz] Kmff] Ki_"g__ >bki_jkby Kj_~g_d\zA”jzZl

ihl_jv| ihl_jy Zjbnf_Ibq_H hldehg_gb _
d<l q % d<l q

2016 | 3433001 | 47,27 286083 120723376929,8! 347452,7

2017 | 4379045 | 54,57 364920 158219123550,8! 397767,7

2018 | 2354466 | 35,44 196206 54004912714,69 232389,6

2019 | 1729724 | 27,4 144144 30092382638,06 173471,6

Ba I1Z[ebpu \brgh kj_"g_d\Z”"jZlbggh_ hlde

ihke _"gbo Ij_o e | kgb Z_Iky qlh k\b”_ | evkl\m_1| h |
ijh\h”~ylky f_jhijbylby gZijZ\e_ggu_ gZ kheyZdhegb |hhgl
hp_gdb ihl_jv g_h[oh”bfh khihklZ\blv bo kflheZgh\ufb &

leZzgh\uc mjh\_gv ghjfZlb\guo ihl_jv ih ~Zgghf
khklz\ey % Bkke_"h\Zgb_ ihdZaZeh qlh kgb _gb_
ijhke_"b\Z_|ky gh ghjfzZlb\gh_ agZq_gb_ _s_ g_ "hkll
g_h[oh”~bfh ~ey nbMNZ&ZjZ[hlZIv f_jhijbylby ih kgb _gbx
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3 1jzdlbg_kdZy qZklv

3.1F jhijbylby ih kgb' _gbx ihl_jv gZ n® j_ n

I+

311 L_ogbq_kdb_ f _jhijbylby

3.111 K\h_\j f ggZy aZft_gZz kg _Igbdh\ we dljl
baf_ jbl _evguo ijb[hjh\ gZ ijb[hju k ih\ur_ggufb deZkk:

H~rgbf ba kihkh[h\ kgb  _gby dhff_jg_kdbo ihl_jv \ v
yley |ky k\h_ \j f ggZy aZf gZ mklZj \rbo baf _jbl _ev
ijb[hjh\ mq_|Z k | _ogbqg_kdbfb izjzf_ljzfb g_ |k
aZdhgh”zZIl _evguf b gHjf&Zdb\yghkdbf |j [h\Zgbyf d gbf
mklZj \rb_ bg"mdpbhggu_ kg _Iqbdb we dljhwg j]bb
kh\j f ggu_ we_dljhggu_ k [he__ \ukhdbf dezZkkhf Ihc

Bg"mdpbhggu_ kg _Ilgbdb we_dljhwg_j]lbb bf_xI jy~
lhqghklb jZ\guc b hkh[_gghklv dhgkljmdpbpbl ipx
e _]dh hklZgh\blv beb azZimklblv kqg_| we_dljhwg_j]b
lhwlihfm azf gz hl gzZzklb j_rbl "\ _ijh[e_fu ih]j_rghk
obs gbb we dljbg_kdhc wg _j]bb

GZ jbkmgdihdZaZg bg"mdklghdglbhd ~Zgguc baf_jb
ijb[hj Kk gbadbf dezZkkhf Ihgghklb b mgblu\Z_| IThevdh Z
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Jbkmghd MKkIZj_\rbc bg"mdgkimhdgbhd we_dljhwg_j

GZ jbkmgd _ ithdZaZg w

kihkh[_g jzZ[hlzZlv \ | _fi_jZImjg
bg"mdpbhggh]h dhlhjuc ijb
aZ\urZlv ihdZaZgby

e _dljhgguc kg _Iqbd
\ur_  g_f bg"mdpbhgguc _ klv b¥%iath agh\liw
j_"bf jZ[hlu gbadzZy gm\kl\bl_

3200 imp/lkWeh) | 230V 50Hz 5i60) A R5.1

@ zoeieys
O EErees)

FOCT 31818112012
FOCT 31819.21-2012

/N

Jbkmghd Kh\f f gguc we_dljhgguc kqg_Ilgbd we

40
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3.112<ughk we_dljbg_kdbo kqg_Ilgbdh\ gZ 1]jZgbrg
ijbgzZ~e_ "ghklb

<gZklhys__ \j_fy _klv fgh _klI\h ihlj_[bl_e_c¢c dh
kg _Ilgbdb we _dljhwg_j]lbb gZ ]jZgbpm [ZeZgkh\hc ijbg
hihjZz qglh mkeh gy | ijh\_jdm h[hjm”~h\Zgby b k\_jdm
gZoh”~blky \gmljb ihf_s _gby d dhlhjhfm g_I k\h[h

Ijh\ _jyxs _]h I _jkhgZeZ ithlj _[bl_ev fh™ | g_kZc
ihrdexgblvky d we _dljbg_kdhc kbkl_f_ | _f kZfuf
we_dljhwg_jlbb hkmsg ki\myIvky

>ey |h]lh qlh[u ij_~hI\jJZIblv g_kZgdpbhgbjh\Zggt

we_dljbg_kdhc k_Ib g_h[oh”~bf \ughk baf_jbl_evgh]h I
"beh]h ihf_s gby gZijbf_j gZ nzZzkzZ™ ~"hfZ beb g2 ek
[mM~ | k\h[h~guc "hklImi h[kem b\Zxs_fm b ijh\_jyxs_ fn
hikmlkl\b_ \hafh ghklb obs_gby we_dljhwg_j]lbb iml_f
kg _lgbdZz
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C HEYUTEHHOH
paas 31eKRTPO3Hepruen

Jbkm@RBdG _kZgdpbhgbjh\Zggh_ih*"dexqg_gb_ |
we_dljhwg _j]lbb

3.1.1.3AZf_gZZexfbgb_\ij;m\h~"h\ <E d< gZ KBI

H~rgbf ba kihkh[h\ kgbablv dhff_pgaAkidlgZ ihéexjfdogb _
ijh\h~h\ gZ [he__ kh\j_ f ggu_ b gZ”~z gu_ ijh\h~Z KBI

JZKkrbnjh\dZ ijh\h?Z KBI

KtkZfhg_kmsbc

Bxtbahebjh\Zgguc

| £ijh\h~

< hlebgbb hl ijh\h~h\ fZjdb :K KBI bf__ | jy™ij_bfm

t;he__ \ukhdZzZy gzZ”~_ "ghklv we_dljhkgZ[ _gby

tKgb _gb_ azZljzl gz wdki8d¥ylZpbx "h
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tIljb ijhdeZ”~d_ \ha”“mrguo ebgbc g | ighdddhaobZh
rbjhdb_ ijhk_db \ e_kguo-&Zkifbkaol klaby baheypbb ,ke_
kgb Zxlky azZljzZlu \j_f _gb b nbgZgkh\uo kj_"kI\

tljh\h~ g_ ih”\_j g J]hehe_"m b fhdjhfm kg_]m |
h[jZam_ | g_ we _dljbg_kdbo g obfbg_kdbo k\ya_
\_s_klI\Zfb

tljhklhlz fhglz z

tAgZqbl_evgh kgb Zxlky ihl_jb;we _dljhwg_j]bb

+ <ukhdzZy [_ahizkghklv b hlkmlkl\b_  dhjhldbc
koe klu\Zgh\th " h\

+ Ijbkmlkl\b_ baheypbb ij ~hl\jZzsZ | g_aZdhdgh
we_dljbg_kdhc k_Ib iml_f gZ[jhkZ ijh\h~Z gZ IA@.h\_"m

G_"hklzldhf ijh\h~Z KBI y\ey |ky _]h \ukhdZyk p_
Zexfbgb \ufb ijh\h~Zfb

3.1.1.3Bkihevah\Zgb_ we dljbg_kdbo kq_lgbdh\ k kb

GZ jbkmgdd ihdZaZg we _dljbg_kdbc kg Igbd
(Z\IhfZlbabjh\kbgEZythff jg_kdhyhwze dljhwg_ jlibbbgh\gu
hlebgb f hl “jm]bo Ibih\ kq Igbdh\ y\ey |ky gZebqgb
dhlhjhlh "bklZgpbhggh i_j ~Zxlky “"Zggu_ h[Zfidbdv K&
g _\hafh.gh
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JbkmgHdWe dljbg_kdbc kq_lgbd k kbkl_fhc

3.1.15JZkq_| aZljZl gZ hkms_kl\e_gb_ f_jhijbylbc
ithl_jv

>ey kgb _gby dhff_jg_kdbeaZdbsjvgbc we dljhwg
jZkkgblzZz f aZljZlu gZeatiglgmiuylo\h*h\ gZ KWBrmdpbhgg
kg _Igbdh\ we dljhwg_jJ]bb m qZklb [ulh\uo ihlj_[bl_e
kh\j f ggu_ k kbkl _fhc WKDMM hkKodZd]jZgbpm [ZeZ(d
ijbgzZz”~e_"ghklb \ ] _hf[hidg

JZkkqgblz _f azf_gm Zexfbgbh"AubogZ KBI b aZ
we dljbg_kdbo kqg_Igbdh\ \ dhebqg_KkI\: rimd gZ me

+tme A_p_gZy

tme KZAh\Zy

I+

me ; _|j_ah\Zy
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tme |h”]hjgZy
>ey \uiheg _gby jZ[hl ihlj_[mxIky fZl _jbZeu mdZaz

LZ[ebpZ FZt jbZely [mxsb_ky ”"ey \uiheg _gby jZ[hl
we _dljbg_kdbo kqg_Ilgbdh\

GZbf_gh\Zgb _ P_gzZ al ?"bgbp Dhebg_K§ KmffZ jn
_Mbgbpm.| baf_j_ g
S=G sbl ]_jf_Ibg 2100 rl 125 262500
F_jdmjbc $B8TPB.G 14671 ri 125 1833875
<
<:47-63 400 r 125 50000
KBl o 60 f 2600 156000
Djxd [Zg~"Z guc 627 453 r 125 56625
AZ bf Zgd_jguc 3% 230 rl 250 57500
E glz [Zg"Z' gZy ) 5042 rl 2 10084
Kdj_iZ "ey e_glu 1 25 ri 500 12500
M]eh\Zy klZev o 0 380 ri 375 142500
Blh]lh 2581584
GZazjzZ[hlgmaZllfmAysbfkpf f hl kmffu gz fZ) _jt
lh]nZz
oL irelvr’, (3.1)

1" K +tazZjZ[hlgZy iezZlZ jZ[hgbf jm][
Kizi tklhbfhklv fZI_jbZeh\ jm]

oL twzswzwrl" L srutxuujax|

H[{sZy kmffZz agZljimklZgh\dm:khklZ\Dbl
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il oE A& (3.2)
]" Knth[sZy kmffz azljzl jm]

gL srutxuuax Etwzswzv L uym\ftsyax

lhkgblZz_f hdmiz_fhklv azljzl ~ey wlh]h hij_»_ebf

¢ L¢ ® (3.3)
]" _GKtklhbfhklv ihl_jv

OW tihl_jb 20Z91h"

Ktklhbfhklv h~gh]h d<I| q [26]. jm][

¢ Lsyt{ytvizsd usurzrrajm]|

GZc™_f kjhd hdmiz_fhklb

iLone (3.4)

7:586%;:

i Lngl_ sawN Sa]th/\z

Kihd hdmiz_fhklb hdheh hAghlh ]hAZ b "\mo f_kyp
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3.1. Hjl]ZgbazZpbhggu_f_jhijbylby

3121lhbkd kdjulhc ijh\h”db

D h~rghfm ba f_jhijbylbc ih ihbkdm g_"h[jhkh\_k
fh gh hilg_klb ihbkd kdjulhc ijh\h~dbhhdleelljbhavdgj]
bf ggh 1Zd ijhbkoh”bl obs_gb_ ihlj_[bl_ev kdjulg
we_dljhk_Ib “h kqgq_lgbdz fzkdbjmy ijh\h~Z \ kl_g_
Ijh\h~db i_jkhgZem Ij_[m_Ilky \uihegylv ieZgh\mxhbjHhH\_
ki_pbZebabjh\Zgguo ijb[hjh\ ey ihbkdZ kdjdlho[ihhXh"
fh gh hlg_klb ~ | _dlhj kdjulhc ijh\h~db

> | _dlhj kdjulhc ijh\h~rdklzZ\ey | kh[hc mklj
Ij_~"gZagZq_ggh_ "ey h[gZjm _gby kdjuluo \ kIl _gZo |
ijbgpbim JZ[hlm fhlml [ulv dzd we _dljhfZ]gbl
we_dljhklZlbg_kdbfb >Zgguc Ibi ijb[hjh\ g_ \ kbe#o
ih dhlhjhc g_ ijhl_dzZ _| we _dljbg_kdbc Ihd

Jbkmghd > 1+dlhj kdjulhc ijBQSCH b
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3122 Kjz\g_gb_  ihdzazgbc kg _lgbdZ k ~_c
ihlj [e_gb f we dljhwg_j]bb

>ey \uy\le _gby obs _gbc we _dljhwg _j]lbb IzZzd ~
kjZ\g_gby ihdZazZgbc kq_IlgbdZ we_dljhwg_j]lbb k *_ck
k thfhsvx IThdh\u_ de_s ¢ >Zgguc f_Ih” y\ley |ky g_
ihfhgv \uy\blv kdjulh_ ih~"dexg_gb_ ©fbfh2 kqg_IlqbdZz
baf_jbl_evgh]h ijb[hjZ Kmlv azZdexqZ_ |ky \ Ihf ¢
ihrdexqzZxlky d we _dljhk_Ib “h kqg_lqbdZ b ihke_ |_
ihdZazgby ihlj_[e_gby IhdZ b _keb hgb g_ kh\iz*zZxl
kdjulhc ijh\h~rdb eb[h azZf_ doZZkjpkmigdZ ihdZaZg
baf_j gby IhdZ k bkihevah\Zgb_f Ihdh\u_ de_s _c¢

Jbkmghd Baftj gb_ Ihdh\ufb de_sZfb
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3123 H[ke_"h\Zgb_ ebgbc we_dljhi_j_"~Zq d< b
ihl_jv

Ebgbb i _j "Zq g_ b* _Zevgu gZ fhf_gl bo ijh_dlb
A ckl\mxsb_ \ Ihl fhf_gl ihlj_[e_gb_ we_ _dljhwg_j]
dhebq kibij [bl e ¢ fh]Jeh m\ _ebgblvky | f kZfuf
I _j_"Z\Z _fZy ih ebgbyf wefdsjhhkjvrZgagZgbl k_g_gb
fh™ | g_  khhI\_IkI\h\ZIlv [_kij_iylklI\_gghfm ijhl_dZz
g_khhlI\_IklI\bb k_q_gby ijh\h~gbd ih”\_j]lZ _Iky g
m\_ebgb\zZxlky ihl_jb \ ijh\h~"_ dhlhju_  mqgblu\Zx
dhff_jg_kdbo ihl_jv Lzd ~_ ijb wdkiemZI|lZpbb EWI e
ijhbkoh”yl h[julu b ihke_“mxsb_ j fhglu ihkj_"KkI\hf |

ijb iehohc kdjmld_ h[jZamxlky f_klZ k [hevrbf khijhlb
ith\urZ | mjh\_gv ihl_jv

Ke_“m_1I ijh\h”*blv ieZzgh\u_ f_jhijbylby gZijZ\e_ gt
f kIl EWgZijbf_ | gZebqgb_ obs _gbc we _dljhwg_jlbb ir
dijxdh\ gZ ijh\h~"Z gZebqgb_ keZ[uo kh_"~bg_gbc ijih\h
khhi\_IklI\by k_q _gby ijh\h~gbdh\ ey i j.~Z\Z fhc fhs
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A:DEXQ?GB?

< oh”_ \uiheg _gby \uimkdghc d\ZebnbdZpbhg
ijh\_~ gu ZgZeba b hp_gdZ dhff\ foockdkbgitkhdbpvwe _dlj
k_ lyo nbebZeZ I:H ©FJKDOWYZKkjpRyikdwg jlha g24nb”" _

Ih blh]Zf \uiheg_gby ~Zgghc jZ[hlu [ueb knhjfb]j
\u\h”™u

+ hkgh\ghc gZklvx dhff_jg_kdbo ihl_jy\e¥ nky¢ gbs
we_dljhwg_jlod bkihevah\Zgby mklZj _\rbo ijb[hjh\ m
jZkiheh  _gb_ bo \ ihf_s gbyo m ihlj_[bl_e_c¢ qgqlh g_ b
g_kZgdpbhgbjh\Zggh]h ih*"dexqg_gby d we_dljbg_kdh
we_dljhwg _j]bb

+g_kh\ _jr_gghklv ebgbc we_dljhi_j ~Zq gZklv
kha"Zgb f fZ]gblguo b we dljbg_kdbo ihe _c b vy
| ogheh]bg_ _kdbf jZkoh~hf gZ i1 _j ~"Zgm

+ S _ h~rghc khklZ\eyxs _c dhff_jg_kdbo ihi
g _k\h _\j f ggZy hiezlZz kqg_|h\ aZ we dljhwg_ j]bx
g_jZ\ghf_jghklb ihl_jv gZ ]Jbklh]jzff_ bah[jZ  _gghc gZ

Hkgh\gu_ j dhf_g~Zpbb ih kgb  _gby ihl_jv

+\u®_e _gb_  kj_~kI\ gZ \g_"j_gb_  2\dhkBkbabyrl
dhff_jg_kdh]hweq dllZhwg j]bb ;:KDMW

t\ughk baf_jbl_evguo ijb[hjh\ we _dljhwg _j]lbb gZ
ijbgzZz~e_"ghklb

+f_jhijbylbk\yaZzggu_ k hkfhljhf ebgbc gZ ijbkmlk
ijh\_jdz ijZ\bevgh]lh ih*"dexq_gby ijb[hjh\ mqg_1Z m
kdjuluo ih"dexq_gbc d we _dljbg_kdhc k_1Ib
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1.;hofzl B K Kgb  _gb_ dhff_jg_kdbo ihl_jv \ we _
kbkl fZo >L_dkl@ mqg_[gbd “ey \mah\ < W <hFhlghb
<ukrZy rdheZz k +

2.;jh_jkdzy G : H[ mqg_l_ b ghjfbjh\Zgbb ihl_
wg jl]bb \ we dljbg_kdbo k_lyo \ mkeh\byo j_kljmdlm
;jh_\kdZy Wg j] Ikd £.16#48.

3.<hjhlgbpdbc < W Kgb _gb_ihl_jv we _dljhwg ]
k lyo >bgzfbdzZ kljmdImjz f _|h~"u ZgZebaz b f_jhijby

F : DZebgdbgzZ ? < Dhfdh\Zz < B lylblhj Wg_j]
2. +K o4
4. <hjhlgbpdbc < W JZkq_l ghjfbjh\Zgb_ b k

we_dljhwg_j]lbb \ ]hjh*"kdbo we_dljbg_kdbo k_Ilyo
AZlhjkdbc < G :ijyldbg < : AZizZ"gh\ We dlfkg_kc
+K 138.

5.<hjhlgbpdbc < W JZkqg_| ghjfbjh\Zgb_ b |
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Ij_~ijbylbyo we dljik_K c=Zeu]lbgZ < N AZm]hevgbd!
2008. *«< K 21,

7.=ZeZgh\ < | <ebygb_ dZg_kI\Z we_dljhwg_j]bb
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20.1j Zck ebkl gzZ djxdb [ZW®Z dlyhgguc ]Jj Kdhjkbf
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21.1jZck ebkl gZ aZ bfu fWe jbghgguc ]j_khjkbf
A h k| mhips://www.etm.ru/cat/nn/296364/

22. 1jZck ebkl gZ [Zg"Z giWee ddgjlmgguc ]j &K jkbf
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23.1jZck ebkl gZ kdj_iu PWe _d@ljhlgguc ]j_knjjk bf
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24.1jZck ebkl gZ m]lehiWwe kdfdagguc]j zkmjkf *hkimi.
http://om-ts.ru/sortovoy-prokat/ugolok-stalnoy/ravnimotinyy/ugolok-stalnoy-
50x50kh5/?yclid=3995796167606437272
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ZdZezZ\jkdZy jzZ[hlZ \uiheg_gZ fghc kzZfhklhyl_evc
jZ[h!l_fZl _jbZeu b dhgp_ipbb ba him[ebdh\Zgdh ¢ g mna
bklhggbdh\ bf_ x| kkuedb gZ gbo

Hli_gZlZghwwda_ fieyj
b[ebh]jZzBbgZbf gh\Zgbc

We dljhggda fieyj k"Zg gZ dZn_"jm

©BBBBBB? BBBEBBBBBBBBB BBBBBBBBB
NZI1Z

luebd >fbljbc ?\] gv_\bi
ih™ibkv NBH
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