" H#% $ &
% (') & &

)%s )+t
-../ 0,123
4 %S+
5

) s,

) )

1,2



I"# $ % %&'

(( ) n&é&
(( e T+ % L &-
J+ 10 "+ #+/ 0 1 23 (% 44 5,
6) !5 $ ( % # %& 7 8 8
9:;;<=55= 5==
& 3 #3+I>72 (! % 6)(! ( , !'5 :
$ I( % # % @ %A +0" /0
/ A B" % +) I+C 0 +C I'5 3 %
3+ I+ [ 0 "I+ #+/ 0
( #( (+? ! 3 %  ## (% +, %! %"
A0 % # %" ID %+?>D +(% ? % ( I 3+ ?
9:;;<=55= b5==
E-%
E@ % 'AB

Es$++ FFGH &H @I @6JB %0 2A +



K?DPBY
WE?DLIHWG?J=?LBD:

> ;h]*Zgh\ Gh\bdh\Z kim”~ fZ] jmd E B >he_pdZy d
nbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft
GHIJFBJH<:GB? IHL?JV WE?DLJHWG?J=BB >EY

KM;:;HG?GLH< IJHFURE?GGUO 1J?>1JBYLBC

< gZklhys_  \pad¥ \ukhdh]h baghkZ we_dljhwg_j]
h[hjm~h\Zgby b gbadbo |I_fih\ \\h~Z gh\uo fhsghkl_c ~hkl
\hijhku ih\ur_gby wnn_dlb\ghklb jZ[hlu wg_j]_Ibg_kdh]h

BaaZ j _adh]h khdjZs _gby nbgZgkbjh\Zgby \ h[eZklb \

aZf_"ebehkv beb \h\k_ ij_djZlbehkv jZza\blb_ b | _ogbq_
we dljbg_kdbo k_ I _c mkh\_jr_gkl\h\Zgb_ mijZ\eyxsh
we dljhwg j]bb \hagbdeb | ]j_kkb\gu_ | _g”™ _gpbb \ €

m\_ebq_gb_ ihl_jv \ k_Ilyo |Zdb_ dzZd nbabg_kdbc b fhj:
mq_|Z we_dljhwg_jlbb mklzZj_\r__ h[hjm”~™h\Zgb_  mklZgt
ihlj _[eyxs__ ]1hjZa”h [hevr__ dhebq_kl\h we _dljhwg_j]bb
dhlhjh_ fh]lml \u”~_j ZIv k_Ib

ljh\_~ ggZy j_kljmdIimjbaZpby we_dljhwg_j] _Ibg_kdh
[he  dZg_kI\_gghc hp_gdb jzZ[hlu h[t_dIh\ wg_jlhihlj
i _j_"Zqgb we _dljhwg_j]Jbb dhlhjZy \ wlhf kemqgZ_ y\ey
ijh*mdpb _c

>ey hp_gdb jZ[hlu wg_jlhkbkl_fu b __ we_dljhk_I_\uc¢
bkihevah\zZlv dhfie_dk ihdZazZl e ¢ kj_"b dhlhjuo gZb[Fh
| ogbg_kdhc Ihgdb aj_gby y\ey |ky agZg_gb_ihl_jv we _
hkgh\_ ~ [Zevghlh hij_~ e _gby \k_o khklZ\eyxsbo ihl_jv
b ghjfzlb\guo ihl_jv we_dljhwg_j]Jbb fh gh j_rZlv azZ”~Z
j_"bfh\ jZ[hlu h[hjm~h\Zgby b jZkkfZljb\Zlv dhfie_dkgu _
kh\ _jr_gkl\h\Zgbx we dljhwg _j] Ibg_kdh]h dhfie_ dkZ

lh hp_gd_ JhkklzZlZ hlghkbl_evgu_ ihl_jb wg_j]lbb \

hl kmffZjgh]h hlimkdZ we_dljhwg_j]bb < |h \j_fy

hp_gdZ ih \ _ebgbg_ ij_* evguo agZq_gbc ith hlghk
we dljhwg_j]lbb \ k _lyo “he gzZ-F.iI[t]g_[he _

< k\lyab k wlbf \hijhk ghjfbjh\Zgby ihl_jv we_dljhwc
hkh[h]h \gbfZzgby b k_jv_agh]h [ukljh]h ihbkdZ gh\uo
gh\uo g_h[oh”bfuo f_jhijbylbc beb kh\_jr_gkl\h\Zgby m

gh\Zlhjkdbo j_r _gbc \ hjezZklb i_j ~Zqb we_dljhwg_j]bb
Ghjfbjh\Zgb _ ihl_jv we_dljhwg_j]bb \ we_dljbq._
wg_ jlhkgZ[ Zxsbo hjl]ZgbazZpbc WKH Ijh\h”~blky "ey j_
azZ™Zq

¥ \uy\le _gb_ we f glh\ we dljbg_kdbo k_I ¢ k ih\u
| ogbg_kdbo ihl_jv



¥ hij_~ e _gb_p_gljh\ dhff_jg_kdbo ihl_jv we _dljhwg_

¥ hij_* e _gb_ b hp_gdz j_a_j\h\ WKH ~ey h[_ki_q_gt
ihl_jv

T hp_gdZ \ebygby hkgh\guo nzZdlhjh\ o0ZjzZdl_jbamxsb
~_j_"bfu jZ[hlu ijb bo jZaebgguo agZq_gbyo ggkdmph\
ihl_jv we_dljhwg_j]bb

T \ujzZ[hldZz f_jhijbylbc ~ey kgb  _gby ihl_jv we_dljhwg
wnn_dlb\ghklb

Djhf_ IhlmghjfZlb\u hij_~ eyxlky ”"ey khklzZ\e gby
\hafh ghklb hilbfZevgh]h mijzZ\e _gby ~_yl evghklvx

dhfizgbc Ih f_j_ jZa\blby ijhba\h”*kI\Z kh\_jr_gkl\h\.
h[hjm~h\Zgby dZq_klI\_ggh]h memqr_gby iZjzZf_Ijh\ jZ
hilbfbaZpbb hljzkeb mlI\_j~Z fu_ _° lh”gh ghjfzl

k\h_\j _f ggh i_j_kfzZljb\Zlvky > @

JZkg_I| ghjfZzlb\h\ ihl_jv ijh\h~blky \ khhI\_Ikl\bb k ijb
ijbdZam « hl FbgW®]g_<s]wlhf ijbdZa_ baeh _gZ f_Ih”*bd
ghjfZib\h\ ihl_jv “ey \k_o0o wg_jlhkgZ[ Zxsbo hj]J]ZgbaZphb
we dljbg_kdbo klZgpbc we dljhk | \uo dhfiZgbc w
hjlZzgbazpbyfb fh]lml [ulv ijhfure_ggu_ ij_"ijbylby d Kk
ithr"dexq_gu ~jm]b_ ihlj_[kin[zdhg glu Km[Z[hg_glu ihe
we dljhwg_ jlbx hl wg_jlhkbkl f gh ih we dljbg_kdbf k_|
gbo “hihegbl_evgu_ ihl_jb we _dljhwg_j]Jbb >ey fhAdbo k
jZkkgblu\zZIlv ghjfZlb\u ihl_jv we_dljhwg_j]l]bb \ k_lyo WHK
km[Z[hg_glh\ hI* _evgh

ljb jZkg _1Zo g_h[k&”*"bfuxsb_ bkoh”gu_ "~Zggu_

- ko _fZ we _dljbg_kdbo k_| ¢ kbkl_fu we_dljhkgZ[ _gb
| ogbg_kdbo oZjzdl_jbklbd hkgh\guo we f glh\

- Ilhqdb ih*"dexqg_gby km[Z[hg_glh\ d we_dljbqgq_kdbf k

- ihlj_[e_gb_ we _dljbg_kdhc wg_jlbb WKH k km[Z[hc
i _jbh”_ A\ Jh” m ijh\_~ _gby jZkqg_Ih\ ihl_jv we_dljhwg_j]bk
we dljhihlj _[e_gbb gZ j_ I]mebjm_fuc i_jbh”"

>ey beexkljZpbb hkh[_gghkl_c¢c hp_gdb ghjfZlb\h\ ihl_]
km[Z[hg_glzZfb WKH jZkkqgblZgu ihl_jb we _dljhwg _jlbb \
ijhfure_ggh]lh ij_7ijbylby I:H ©AZ\h”» Zahlguo m”h[j_gbc?

GZ i_j\nhf wlzi_ ijh\_"~ g ZgZeba ko_fu we_ _dljbq_kd
j_amevlzZl_dhlhjh]h [ueZ ihemqg_gZ ko_fZ we_dljhkgZ[ _
k mkeh\gufb gZbf_gh\Zgbyldb< Ko fZ ijb\_" gZ gZ jbk
\dexqZ | ke_"mxsb_ we_f glu k_ I _c¢c A:M ih dhlhjuf we _d
km[Z[hg_glZf

- iblZxsZy \ha”mrgZy ebgby <E gZijy _gb _f d<

- ljZgknhjfZlhj k jZks_ie_gghc h[fhldhc ]JeZ\ghc i
ith "klZgpbb L

-lhdhh]jZzgbgb\Zxsbc j_Zdlhj J D mklZgh\e _gguc \ AJI

-dZ[_evgu_ b \ha“mrgu_ ebgbb d<

4
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Jbkmgh&o fZ we dljhkgZ[ _gby km[Z[hg_glh\

< khhI\_Ikl\bb k f_[Ph*bedwcwe_dljbg_kdhc k_Ib
jbk [ueb jZzkkgblZgu ke_"mxsb_ iZjzZf_lju

- Zdlb\gu_ khijhlb\e_gby ebgbc we_dljadx j M{Ziglthd
kbeh\h]h IljZgknhjfZlhjz \_I\b j_ZdlhjZz k bkihevah\Zq
o0ZjZdl _jbklbd "Zgguo we f _glh\

- kmffZjgu_ gZ]jmahqggu-ihkimigggughihl _jb we_dljhwg
we f glZo we _dljhk_1_c ijb i_j ~"Zq_ we_dljhwg_j]bb dz
Ney [Zah\h]h i_jbh”~Z jZkq_lh\

< |Z[ebp_ ijb\_~ gu 1ihemqg_ggu_ \ j _amevlZl_jZkqg
]h~h\uo ihl_jv we_dljhwg_j]l]bb \ [Zah\hf i_jbh”_ km
we_dljhwgAWihbwe_dljbg_kdbo k_Ilyo \ukhdh]h gZijy _gby
kj_~g_]h gZijy _gby d< KG b \ p_ehf ih kbkl_fzZf w
km[Z[hg_glh\

ijb\_"

LZ[ebpZ
lhl _jb we dljhwg_ j]lbb \ [Zah\hf i_jbh"_

< GZbf_gh\Zgb | Ihi_jb we_dljhwgAWd!
i i|km[Z[hg_glZ | d<IAqg ih gZijy' gbyf
<G KG <K?=H
1. |[Km[Z[hg_ gl < | 0,003 0,149 0,15
2. [Km[Z[hg gl < |2,73 280,42 | 283,15
3. [Km[Z[hg gl < |3,69 436,33 | 439,02
GhjfzIlb\ | _ogheh]bq_kdbweikljhwg _jlbb ih Z[khex

\_ebgbg_gZ j IJmebjm_fhc i_jbh” hij_" ey Iky
AWyrnee = AWype + AWy + AW e,
1)

1~ - ™ awyp - mkehdigtkklhyggu _ ihl_jb we _dljhwg_j]
j_Imebjm_fuc ,idWphe - ihl_jb we _dljhwg_j]bb h[mkeh\
Ahimklbfufb ih]j_rghklyfb kbkl_fu mq_I1Z we_dljhwg_j]bb
I_jbh” "ey LKH

Mkehighklhyggu_ ihl_jb we_dljhwg_j]bb gZ

j _Jmebjr
ijbgbfzZxlky jZ\gufb mk&hhghpguf ihl_jyf \ [iIZabkhKhf



GZ]jmahqggu _ ithl_jb we dljhwg j]bb gz j _Jmebj
hij_"_eyxlky ih nhjfme_ )
AWyp = AWy (E::I:)_’ (2)
1w Whisthlimkd we _dljhwg _jlbb ba k_Ib \
j_Imebjm_fhf i_jbh”~Zo khhiI\_IkI\ _ggh
< 1Z[ebp_ Ijb\_~ gu agZq_gby ghjfZlb\h\ ihl_jv w
\ugbke _ggu_ ih nhjfmeZf b

LZ[ebpZ
GhjfZlb\u ihl_jv we_dljhwg _j]bb

< GZbf_gh\Zgb_km[Z[hg GLIWJ

i d<IAq %
1. |[Km[Z[hg gl « 413 4,9
2. |[Km[Z[hg_ gl « 10800 1,9
3. |Km[Z[hg gl « 14300 2,4

AgZqgq_gby ghjfzlib\h\ ihl_jv we _dljhwg_j]lbb ijo\ " g«
ij_\urZx!l \_ebgbgu hilbfZevayy \k_o km[Z[hg_glh\ IlThem
agZq_gby ghjfZlb\h\ fh]lml [ulv mqgl_gu ijb hij_~ e _gbb |
ihlj [e_ggmx we _dljhwg_j]bx "ey dZq_kI\_gghc hp
we dljbg_kdbo k_ | ¢ b ihrdexqg_§guo km[Z[hg _glh

Ebl_jZImjZz
1. R\_~h\ =< Kbizq_\Z H < KZ\g_gdh H < 1hl_jb WEgHihhkvbghyfbb ihjb _
we_dljbg_kdbf k_lyf jzkqg_I| ZgZeba ghjfbjh\Zgb_ [b kg¥ey dimahWqlh[gh_ " izhdkghb _
X K @_e-BdhBa”Zl_evkdbc "hf FWB
2. ljbdZa hl N _dZljy ] < H[ hj]ZgbazZpbb \ fblyhkikkbldkdihg_N] NbjZpbk
jZ[hlu ih mI\_j"~_gbx ghjfZlb\h\ I _ogheh]bg_kdbo ihd_jv we_dFgwghjhbb djljbqg_k
k_lyf

> G =he” _kh\ klme <Zold e Eghidij i

NbebZe N=;HM <H ©GBM ©OFWBa \ | Kft

'G:EBA J:;HLU PBNJH<UO BAF?JBL?EVGUO HJ=:GH< L|
>SBKL:GPBHGGHC A:SBLU < >BG:FBQ?KDBO J?@BF:O

GZ k_]lh~gyrgbc »_gv "ey aZsblu k_|_c¢c kh keh ' ghc ko
bklhggbdzZfb iblZzgby bkihevamxlky IKalbh g@lBdkZglpluhggZy
aZsblBHgZ y\ey |ky hkgh\ghc \ kbkl f aZsblu ebgbc we
jZkij_"~ _ebl _evguo k_ | ¢ Z 1zZzd _ j_a_j\ghc aZsblhc IZdb
k _Ib dzZd rbgu I|jZgknhjfZlhju Hkgh\gufb baf_jbl_ev¢
"bklZgpbhgghc aZsblu y\ey |Iky j_e_  khijhlb\e _gby |
khijhlb\e _gb_ebgbb ~h f _klZ DA hij_~ ey | gZ dZdhf m
k ~jm]bfb hj]JZzgzfb aZzZsblu h[_ki_qgqb\z_ | __ ~ ckl\b_
\u”_j dhc \j_f_gb

=eZ\gh_ ba ij_bfms_kI\ *"bklZgpkingghel azZldluglh hg
bf I \kljh_ggmx nmgdpbx hij_~ e gby f_klZ ih\j_"~ gb
lj [m_fmx k_e _dlb\ghklv gzZ”~_ "ghklv [ukljh™ _ckl\b_ b qgr



<ugbke gb _ \oh”guo lhdh\ b gZijy _gbc k
fbdjhijhp_kkhjguo mkljhckl\ j e cghc aZsblu b Z\Ilh
hkms_kl\bfh jZaebqgufb Ze]lhjblfZzfb pbnjh\hc h[jZ[hl
GZb[he__ jZkijhkljZg_ggufb y\eyxlky Zelhjblfu Nhzj _ b :
dZd hgb hlghkylky d, ZdlhjjulfZk [hevrhc Ihgghklvx \ugb
1 ZjZf_lju \_dlhjh\ o0ZjzZdl_jbamxsb_ \oh”gu_ Ihdb b gZij
j_e _cghc aZsblu kfgZ&0Mithc

ce]lhjblf "\mo \u[hjhd iha\hey | gZ hkgh\ _u(tyf@ihd kb
hij N eblv izZzjZf _lju khhlI\_Ikl\mxsbo InTdlhgh§zlihdZ gby
UnT < hkgh\_ ~Zggh]lh ZelhjblfZ e_"bl mjz\g_gb_ h[_Kki,
ke "mxsbf k i_jbh~hf ~"bkdT_lipaZmbbpbdeh\collzZf
kbgmkhb~rZevghc Usinbuybya) ]"U + Zfieblm~Z kb]gZez
w, =2mf, £ m]leh\Zy qZklhlZ hkgh\ghe- |ZZthlgevdgZy t niZa Z
| dms__ \j _fy ihemg hgkg §Z iZjZf_|Ijh\ oZjZdl_jbamxs_
\_dIhynT).

<ujZ _gb_ "ey hij_"*_e_gb_\_dlhjZ \oh”gh]h kb]gZeZ
U(nT) = TSineomT] [u(nT)e/“e™” —u(nT —mT)| = U, (nT) + jU, (nT);

>Zgguc Zelhjblf yley Iky [ukljh® _ckl\mxsbf j amevl
ithemqg_g aZ \J_fy i_jbh”*Z "bkdj*mbavptyp\u[hjdZfb

JZ[hlZ Ze]lhjblfZ Nmjv_ hkms_kl\ey | ~bkdj_Igh_
\u” e _gby Zfieblm~gh]h agZq_gby khklZ\eyxs ¢ gZklhlu
\oh”gh]h kb]JgzZezZz GZ \uoh”_ ~bkdj_Igh]h ij_h[jZah\Zgb
dhfie_dkgh_, ¢blkleln\Zxs__ \ _dlhj kb]JgZeZ khhiI\_ITkl\mxs
gZqZevghc nZau Ijbf_g_gb_ nbevljh\ Nmjv_ \ mkljhck
\u”_eblv hjlhl]hgZevgu_ khklZ\eyxsb _, [ k& bh\lg hrghhlkl k] gz
kbgmkhb”~Zevguc Iy gB0Thlhc

H[Z Ze]lhjblfZ ihkljh_gu gZ fh”~_eb b Zevghc
ijhfure _gghc qZklhlu < j _Zevghklb kb]JgZeu fhljml hlebqZ
baaZ kh” j"Zgby wdkihg _gpbZevgh aZlmoZxs_c¢ Zi_jbh”bc
hlebgby hl ghfbgZevghc qgzZklhlu Z 1zd _ fhlml bf_Iv b
\ke "klI\b_ gZkus_gby baf_jbl _evguo I|jZgknhjfZlhjh\ [}
ljZgknhjfzZzlhjZz |IhdZ khklhbl \ Ihf qglh m\_ebqgb\zZ_ Ilky
fZ]gblguc ihlhd \ k_j» _qgbd_ ~hklb]Z_ | fZdkbfZevgh
ijZdlbg_kdb g_ baf_gy_Ilky GZkus_gb_ IljZgknhjfZlhj:
ijbgbghc bkdZ  _gby nhjfu \lhjbggh]h IhdZ dhlhjh_ fh _
k[hx \ jZz[hl_ JA 1Zd b d m\_ebq_gbx \j f gb kjzZ[ZIlu\Zg
bkdexq_gby eh gh]lh kjzZ[Zlu\Zgby beb azZf e _gby aZs
g_h[oh”~bfh ijh\h”~blv ij_"~\Zjbl_evgmx hp_gdm \hath guo
\j f gb jZ[hlu pbnjh\uo baf_jbl _evguo hj]J]Zgh\ PBH
j_"bfZo gZijbf_j ijb ihfhsb fh® _ebjh\Zgby

< ~Zgghc klZIv_ ijb\_"~ gu j_amevlZlu 1Zdh]h fh"
jZkkfZljb\Z _fuo Zelhjblfh\ \u~_e _gby fh"mey 1|hdZ



jZkkfZljb\Zebkv kb]JgZeu kh” j°Zsb_ kbgmkhb”*"Zevgn
hkgh\ghc gZklhlu k fh"me _f : Z 1Zd _ Zi_jbh”bqg_kdm
A dj _f_glhf azZlmoZ'ghipk )Kk[LZd _ mqgblu\Zehkv \ebyghb_
kb]JgZezZ "ey q_]h \lhjhc kb]gZé& nZkkiE ljlbkZekdy >ey mq_
\ebygby gZkus _gby ey jZkkfhlj_gguo kb]JgZeh\ [ue jZkk
\lhjbqguc Ihd ih f_[PhAEBEd__ ihdZaZgguc gZ jbk
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Jbkmghd [ Kb]JgZe k gme_\hc nZahc

Fh” _ebjh\Zgb_ jZ[hlu PBH [ueh ijhba\_"EYBEL ijh]j:
| _jbh” ~bkdj_IbazZpbb ijB=gP0Zekhphkdhevdm \ ~Zgghc jZ]
jZkkfzZljb\Z _1ky jZ[hlZ PBH IhdZ dhgdj_Igh “ey p_e_c "bk
\ dZg_kI\_ j_amevlZlh\ jZkkfzZljb\Zeky kb]gZe h[jZlguc
fh~mex |hdZ ihemq_gguf ih Zelhjblfzf AZ wlZehggh_
ijbgbfZzeZkv \_ebqbgZz h[jZlgh_ fh*mex kbgmkhb”*Zev
kb]gzZeh\ | A™

< blh]_ ihemqg_gh glh ey g _bkdZ _ggh]h kb]JgZeZ
nZahc \j_fy kjZ[Zlu\Zgby baf_jbl_evgh]h hj]Z¢gB,MAcZe]lhjb
dh]”rz \j_fy kjZ[Zlu\Zgbx ih Ze]lhjblfm080co \u[hjhd

ljhZgZebabjh\Z\ ihemqg_gguc [jZdhbgh Wk eZly dihhh”
\j _fy kjzZ[Zlu\Zgby baf_jbl_evgh]h hj]ZgZ Ze&30p03EZZNmjv_
\j_fy kjzZ[Zlu\Zgby ih Ze]lhjblfm >xo0®1\wfhjhdbgl_j\Ze _
\j f _gb [OR9c*"W,2c\uoh”~gh_ agZq _gb_ nbevljZ Nmjv_ bf_ _
d kgb _gok ijb wihf hgh g_ i_j_k_dZ_I mklZgB&\b\r__ky ag



LzZdbf h[jzahf “~ey i_j\h]h kb]gZeZ fh ghqlkr ezl

ij_"ihglbl_evg__ bkihevah\zZlv Ze]lhjblf -a¥m¢uRLjhjmhdb b
lhggh]h ~ _ckl\by baf_jbl _evgh]h hj]J]ZgZ

LZd _ [ueb \uiheg _gu jZkg_lu "ey-k&]gZeZ k nZahc
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JbkmghdJ_ameviZlu "ey bk#&B]gggh]k -Mahc

GZ |jbkmgd Z \j fy KkjZ[Zlu\Zgby baf_jbl_e&vgh]h
g bkdZ _ggh]lh kb]gZRZi bk 2~aeldhplel fm Nmjv_ kKbkRB\ey |
\j _fy kjZ[Zlu\Zgby baf_jbl _evgh]h hj]l]ZgZ ih Ze]hjblfm >\
t=0,006 c.
>ey bkdZ  _ggh]lh kb]gZeZ ba[]jWpdkh gedhjblf Nmjv _
gZ \k_Ibgl_j\Ze_ \j_f _gb g_ iZkjklkzgl ijb\_~_1 \ ~ ckl\
baf jbl _evguc hj]l]Zg <j_fy kjZ[Zlu\Zgby baf_jbl —#R2gh]h h
ih Zelhjblfm >\mo \u[htfB,0806Z\gh
KjZ\gb\Zy 1]jZnbdb "\mo kb]JgZeh\ fh gh ,ijplddb d
gbemqrbf Ze]hjblfhf ih \j f gb kjzZ[Zlu\Zgby bafdjbdd evg
bkdzZ  gglZlJdh b g_bkdZ _ggh]h kb]gZeZ y\ey Iky Ze]hjblf
LZdbf h[jZalheZ jZkkfhlj _gZ “"bklZgpbhighihye waZmsbtZy
j_e_khijhlb\e_gb_ dhlhjh_ ih ijbgpbim k\h_]h dhjc\by
baf _jy fh_ khijhlb\e _gb_ f gvr_ mklZ\db gZ g _f :gZetk
klZlybh gh ijbclb d \u\githmijbf_g gb_ ~Zgghc aZsblu ih
ith\ukblv wnn_dlb\ghdiv ghklv bkihevah\Zgby “ey jZ
h[hjm~h\Zgby
Ebl_jzImjz
1. Rg__jkhg W F Pbnjh\Zy j e cgZy aZsblz +tF Wg_jlhZlhfba*zZl k
2. J> -340-35301- Bgkljmdpby ih ijh\_jd_ IjZgknhjfZIhjh\ IhdZ bkjhevaghcfuo \
aZsblu b baf_j Hyttly ©NbjfZ HI=JWK2a b H:H ©Bgklblml Wg_jlhk_Ilvijh_dla
3. N_*hk__\: F N_"~hk__\VF : N J e _cgZy aZsblEkbké fdiMgvg jleoigmkdbo
ba® i_j_jZ[ -FAhWg_jUhZlhfbasrZl k bA

4. Q _jgh[jh\h_ G < K _f gh\ X e:cgZy aZsblz wg_j] _Ibg_kdbo kbklyf Mgqg_ |
| _ogbdmfR\ Wg_jlhZlhfbarZl k be

10



> : =heh\ujbg klm”~ H : <hbgh\ Zki jmd J < Khe
nbebZe N=;HM <H %% GBM %“%FWB%% \
FH>?EBJH<:GB? WE?F?GLH< WE?DLJBQ?KDHC K?LB
J:KQ?L: MKL:GH<B<R?=HKY J?@BF: < IJH=J:FF?
SIMINTECH

JZkg_ | j_"bfzZz kh\j f gguo we dljbg_kdbo k_| ¢ khk
\ I\ ¢ b maeh\ \jmggmx y\ey Iky Ijm~h_fdhc azZ”Zq_
bkihevamxl Ze]lhjblfu b ijh]jZzffu jZkkqgblu\Zxsb_j_ "bfu
aZ k_dmg”u b bf xsb_\ k\h_f Zjk _gZe_ "hihegbl_evgu
ithal\heyx!l j rzZlv ~“jm]b_ azZ”Zqgb gZijbf_j fh” _ebjh\Zz
Z\Zjbcguo kbImzZpbc hilbfbazZpbx j_"bfzZ ih ihl_jyf fhs
Il _j_oh”guo ijhp_kkh\ b "jm]b_ >Zggu_ ijh]jZffu budhfivx
hgb mklZgh\e _gu “~he ' gu h[ezZz”~ZIlv \ukhdbfb \ugbkebl _ev
[hevrbfb h[t _fzZfb izZfylb qglh[u [ukljh b [_a azZ”™_j _d
keh gu_ jZa\ _I\e g[@u_ k_1Ib

Kms_ _klI\m_| fgh  _klI\h ijhdjgadfkebl evguo dhfie _dkh\ dt
ijbf _gyxl \ we dljhwg_j] "Bglyhc <klZlv_ j_qgqv ihc”™_| h
"bgZfbg_kdh]h fh”_ &imuatiogib technic (SiminTech

SiminTech - kj_~Z jZajZ[hldb fZl _fZlbq_kdbo fh”* e ¢
mijZ\e _gby bgl_jn_ckh\ mijZ\e _gby b Z\lIhfZlbg_kdhc ]
dhgljhee jh\ mijzie]ljdbvqg kdbo ~mxkieZgdhc ijh]jzff__kl
fgh™ _kI\h [ehdh\ “~ey ihkljh _gby ko f jZaebgguo hljzZk
\b”A _hh[jZ[hldZ f_oZgbdZ g cjhggu_ k_Ib klZlbklbdZ I
LZd _ _klv b [ehd we _dljbdb iha\heyxsbc fh” _ebjh\Zlv w
[2].

;ehd we _dljbg_kdb_p_ib * eblky gwer\dljlopebhIki&Zbbd
WPK b we dljhp_ib *bgzZfbdz WP> | j\Zy [b[ebhl_dZ |
N ckl\mxsb_ agZq_gby izZjzZf_ljh\ we _dljbg_kdhc ko _ fu
fhsghklb \' mklzZzgh\b\r_fky j_ "bf_ <lhjZy [b[ebhl ¢
bgkljmf_glu *ey jZkq_I1Z flgh\_gguo agZq_gbc iZjzZf_Iljh\ |

K ihfhsvx [ehdZ WPK fh gh kfh™ _ebjh\Zlv we dljbq
jZkkqgblzlv _z izjzf _lju ijb wlhf kzZfzZ k_Iv aZf _gy_ Ilky h~"
>Zgguc [ehd g_ ij_"gZagZq_g “ey jZkqg_|Z g_kbff_ljbgguc
we dljhfZ]gblguo ijhp_kkh\

< [ehd_ WPK _klv \dez~dZ 3H~"ghebg _cgu_ fh” _eb |j_oc
k ihfhsvx dhlhjhc fh* _ebjm _|ky ko fZ k_Ib Bklhqgbd ibl
we f glhf 3Wg jlhkbkdady \ dhlhjhf azZ”~Z |ky gZijy"
bklhqgbdZ iblZgby <ha"mrgZy ebgby fh”_ebjm_Ilky
we_dljhi_j_~Zgqb” \ dhlhjhf az~Z _Iky ghfbgZevgh_ gZijy
ithlhggh_ m”_evgh_ Zdlb\gh_ b j_Zdlb\gh_ khijhlb\e gl
>\moh[fhlhgguc I|jZgknhjfZlh] fh®*_ebjm_I|ky we f _glhf
3-nZaguech[fhlhgguc”™ \ dhlhjhf mdZaulZ Iky fhsghklv
\ukhdhc b gbadhc klhjhg khijhlb\e _gb_ h[fhlhd b p_ib
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hilghkbl _evguo _“bgbpZo b ~jm]b_ izZjzZf_lju GZ]jmac
we f glhf 3GZ]jmadZ klZlbq_kdZy mijZ\ey fZy |j_onZagZ
gZijy _gb_ Zdlb\gZy b j_Zdlb\gZy fhsghklb b *"jm]b_ iZjz

JZkkfhljbfb maeh\mx ko_fm kf jbkmghd KjZ\g _gb_j
\_klb k jZzkg_Ihf j_"bfzZ wlhc "~ _ ko_fu \ ijh]jRastig\f. dhfie c

5+71,1 Om 3,174)5,38 Om 0,44+15,05 Om -
— | :_I_,EJ-,6+J3,6 MBA

| — I3 2
35kB 10 kB

2,6+j16,6 MmkCm 21,54)118,5 MxCwm

1155 xB _ o _ o
3914+)5,64 0 4 2,19+143,35 Om -
— | 24+;9,5 MBA

| I |
10 xB
-1135,8 MxCwm

2,9+116,9 MxCwm

6-b maeh\Zy | _klh\Zy ko _fZ
J amevlZlu jZzkqg_1Z mklZgh\b\r_]Jhky j_"bfZ ijb\_~_ gu

LZ[ebbZ
JZkg_| gZijy _gby \ maeZo
Ghf_j ma GZijy gb_ d< NZaZ \ ]jZ"mkZq«
- SimInTech Rastrwin SimInTech Rastrwin
1 10,43 10,51 -4,7 -5,08
2 9,87 10,08 -6,59 -6,71
3 35,83 35,91 -4,34 -4,58
4 114,01 114,11 -0,31 -0,4
5 37,27 37,42 -3,04 -2,98
LZ[ebpZ
JZkg_Il ihlhdh\ fhsghklb \ \_I\yo
Ghf j \_ I\ :dlb\gZy fhsghklv K J Zdlb\gZy fhsghklv
- = SiminTech Rastrwin SimIinTech RastrWin
4-1 -24,02 -24,16 -12,12 -12,17
6-5 -9,74 -9,86 -5,87 -5,94
3-2 -9,53 -9,68 -4,16 -4,14
6-4 -24,23 -24,37 -10,67 -10,69
5-3 -9,68 -9,82 -4,81 -4,81

Fh” _ebjh\Zgb_we f_ S8itiinTechlblebgz Iky hl fh” _ebjh\Zc
RastrWinih \b"m bkoh”~guo "Zgguo Z ihkdhevdm Ibih\u_ aZz
we_dljhwg _j]l _Ibd_ gZ jzZkqg_l| j_"bfz ij_"iheZ]Zxl gZoh"
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we_f_glh\ k_Ib \\h”* dhlhfinnTeckjaZzljm~gbl_e_g ¢&Zblh]_
jZkg_I mklzgh\b\r_]hky j_"bfz k_Ib IljZIblky [hevr_ \j_f_
jZkg_l 1Zdhc °~_ Rastiwinh H*gzZdh kEimidTech fh™ _| [ulv
bkihevah\Zgz “ey j_r_gby *jm]bo we_dljhl_ogbg_kdbo a:
[ulv j_r_gRastrWin gZijbf_j jZkq_I| "bgZfbq_kdbo ijhp_kkh\
Kibkhd ebl_jZImju

> _j_g”y_\Z E < :E=HJBLF B I1JH=J:FF: J:KQ?L: Q:KLHLGUO 0:J:DL

KHIJHLB<E?GBC MAEH< WE?DLJBQ?KDHC K?LB Kh\j f ggu_ iyph[2014u gZmdb

*+<

Dhehlujdbg B | GIMLNZE®H jZa\blb_ b ieZgu Kh\j f ggu_ | _ogheh]bb
mijZ\e _gby Z\IhfZlbdb b h[jZ[hlXXWIgrFhjfZmOEjh~"gZy-gZomabghkdZy dhgn_j gpb
F K-26.

K < > ]Jhgkdbc kIm”~ H : <hhghdhekkihl gmidhp
nbebZe ©GBM OFWKBRe\ _ykd _
HIUL IHKLJH?GBY FH>?EB <KL:<DB IHKLHYGGH=H LHL

I JH=J:FGHF DHFIE?DBERIVMINTECH

<gZrb ~§blz\dihklhyggh]h IThdZ gZreb k\hz khaf*Ag lgto _
\aZbfhk\ylkblkl f hlebqguo ~jm] hl *ym]Z iZjZf_ljh\ h]jZc
dhjhldh]h aZfud#Zgdguo wg_jlhkbkl_fZeoflbelyhggbhZ of
hldexqg _gby hI® _evguo gZkl_c wg _jlhkbkl fu gq_j_a <IL

>ey I _j_"Zqgqb agZqbl _evguo fhsghkl ¢ gZ kms_ KkI\_gc¢
ebgbyf we dljhi_j ~Zq ih dZ[ _evguf ebgbyf ij \urZz:
bkihevamxlky i_j ~Zqgb ihklhiydghlZdhdZIIL bkihevamxl| “
kgZ[ _gbwe dljhwg _j]lb_ch\tkljhtYZe ggu_ jZchgh\ kh ke
we_dljbg_kdbfb kbkl_fgfb bdeksbloh[kl\_gguo bklhqgbd
we dljhwg_ j]lbb “"ey ljZgkihjlbjh\db we dljhwg_j]Jbb q_j_

ijb ihfhsb \h~guo dZ[_e ¢ gZ jZkklhygb_ ij_\urZxs__
ith"dexg_gby ] _ g _jZpbb hkgh\Zgghc gZ \hah[ghl\ey fi
A ckl\mxsbf wg_jlhkbkl fzZf LZzd °~_ dzZd Jem[hdb_ \

fbeebhggbdb gZ klZe_ebl_cgu”jjil."ijbylby b

< \b m Ih]lh qglh \klzZ\db ihklhyggh]h IhdzZ ij_"klZ\eyX
we dljhwg_j] Ibg_kdb_ dhfie_dku bo k\hckl\Z oZzZjzdl
jZ[hlu p_e_khh[jZag__ b m~h[g__ \k_]Jh bamqgZzZlv k ijbf_g_
fhr _ebjh\Zgby

ljh\_~zgguc ZgZeba kbkl_f \dexgZxsbo \ k_[y <IL b I
bo gZ”~z ghklv b wnn_dlb\ghklv ih”I\_j"*zggmx fgh]he |
wdkiemZIlZpb _c LZdhc j_amevlZl fh | mdZau\Zlv h |
| _ZebaZpby [ebadZ d Ibih\uf j_r_gbyf Bkihevah\Zgb_ .
jZajzZ[hld_ iha\hebl hldZaZlvky hl wdkdexab\gh]h ih?*oh?”
mijhklbl kha”Zgb_ ihlhgqgh]h ijhba\h?kI\Z h[hjmhh\Egby
Ibih\[2] >Zgguc ih”oh” iha\hebl kgbablv k_[_klhbfhklv
mkdhjblv kjhdb jZajZ[hldb b ijhba\h”~kI\Z IIL b <IL agZq
dhgdmj _glhkihkh[ghklv mklZgh\hd ihklhyggh]h IhdZ ih k
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we _dljhi_j ~Zq i_j f gghlh IThdz 2kl_kI\_ggh [m~_ I ¢
g _dhlhju_ ijz\db dhlhju_ [m~ml mqgblu\Zlv iZjzf lju |
mkeh\by b Ij [h\Zgby ijb bkihevah\Zgbb

JZKkKfhljbf \klz\db ihklhyggh]h IhdZ ij ~gZagZq_ggu_
wg_jlhkbkl f k jZaebqgufb iZjzf 1jzfb \ gqZklghklb ~ey |
qZklhlhc 1jbgpbibZevgZy ko fz \klZz\db ihklhygghAk Ihdz

[

]

Jbk KifjmdImjgu_ ko fu IIL b <IL

lh dhgpzZf we_dljhi_j_~Zqb \dexqg_gu ij_h[jZah\ZI_
ij_h[jZamxsb_i_j f gguc Ihd \ ihklhygguc gZ | ghiklhygg
gz |

GZijZ\e_gb_  ihlhdZz fhsghklb ih ebgbb i _j ~Zqb
Z\lhfZlbq_kdb ijb ihfhsb i_j dexqZl_e_c¢c Ijb i_j ~Zq_
ihklhygguf Ihdhf JIThdb DA \ ijbzfghc kbkl_f_ i j f g
\hajzklzxl WIh ijhbkaohthlhbaglh bg\ _jlhj g_ ih”iblu\z | |
| j_~Zgm ihklhyggh]h IhdzZ Izd ~_ ijbf_gyxl "ey k\yab jZa

kemgZyo dh]*Z g_h[oh”bfh bf _Iv g_aZ\bkbfh_ j Jmebjh\.
ba kbkl_f

A\ _gh ihklhyggh]h IhdZ nbabq_kdb jZkiheZ]Zx| gZ h”¢
_gZ ih”*klZgpbx aZoh”yl ebgbb i_j f ggh]h IhdZ ih”c
<klz\dZ ihklhyggh]h IhdZ \ hlebgbb hli_j_~Zqb ihklhygg
ebgbx < dZ "mx ihemp_iv mklZgZ\eb\Z _ |ky h”"bg ijh*hev

GZb[he__ ba\_klgzy \klz\dzZ ihklhkyiggt¥h kihjeZkh\Zg|
kbkl _f nmgdpbhgbjmxszZy gZ | _jjblwjbb <aiikKkldZy <IL
<klz\dzZz kh_"bgy_| wg_jlhkbkl_fu Jhkkbb b Nbgeyg”bb
g_lujzo Ibjbklhjguo ij_h[jZah\Z|l_eyo jZkiheZ]Zxsboky g
Aim]Z <ulhjlkdZy <IL jZ[hlZ_| gZ ihklhygghf gZijy _c
Fhsghklv dzZ ~h]h [ehdZ khklzZ\ey I F<l KmffZjgz)
fhsghklv khklz\ey | [4. F<I
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Jbk Kb _fz we _dljhi_j_~ZqK blrekigryb

<klz\dzZ ihklhygghhh hikghAghf jZzkihezZ]zZ Iky \[ebab h
ih"dexgzgguo klbkelbf gZz h”ghc ba ijhf_"mlhgguo ih?”
wedljhi_j ~Zqgb ihklhyggh]h IhdzZ [1zdbf h[jZahf.h[t_"bgy)

< ihke_"g_f kemgZ_ebgbb ih*oh”ysb_k jZaguo klhjh

jZagh_gZijyqlgpZ]l]ey~gh wih \b”rgh gZ jbkmgd _ | A
we _dljhi_j_ ~"Zqgb Nilkkédwgaby GZ jhkkbckdley kRteghg gby
ihklhyggh]h IThdZ ij_"mkfhlj_gh gZijy _gb_ d< gz nl
m-_ khklZ\ey | c@Z]Pr By <IL klZzghedhkygf h[t_~bgylv
wg_ jlhkbklgfulhevdh jZaebqguo gZijy _gbc gh b kbkl_
gklhl GZijbf_j \ WWK Jhkkbb gzZklhlz \ k_1b =p Z we
kbkl_fzZ Yihgbb jZ[hlZ _1 gZ qZklhl_ =p

ljhp_kk i_j_~Zqgb we _dljhwg_j]bb ih ebgbyf ihkl
dZj*"bgZevgh hlebqgZ Iky hl ebgbc i j f ggh]h IhdZ H
yley Iky hllbmikégh\ujghp_ kkhYyaBawlkepgby ihklhyggh]h Ih
hfez”"Z | dZqg_klI\_ggh bgufb oZjZdl _jbkibdZfb Ihkdhevd
kemqgZ_jZ\gZ gmex ijh"hevgh_bg”~mdlib\gthihkhjjlgldoXg g

zfdhklgZy ijh\h”*bfhklv jZ\gu gmex ljhimkdgZy kihKkl|
i _j_f_ggh]lh hhidZ2 ey Iky we_dljhfZ]gblguflh &XhlzkbVZfb
"ebggu ljb m\_ebqg_gbb “ebggu \ ebgbb i_j fZggh]h

kihkh[ghklv kgb Z_¢élbygbb ihklhyggh]h ZlydaZ\bBEKdfhklv
hlkmlkl\m _|I

<klz\db ihklhyggh]h IhdZ iha\heyxl wnn_dlb\gh j_ rZI
ki_dlj az*Zq h[t_"bg_gb_ g _kbgojhggh jZ[hlZxsbo we_
Kbkl _f hljZgbq_gb _ lhdh\ dhjhlidh]h aZfudZgby
gbadhqgZklhlguo dhe [Zgbc

>ey fhr _ebjh\Zgby f_ "kbkl_fghc \klz\db ihklhyggh]h |
kljmdImjgmx ko_fm <IL ij_"~klZ\e_ _&gmx gZ jbkmgd _
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>ey fh~ _ebjh\Zgby we_ _dljhwg _j] _Ibqgq_kdbo kbkl_f kn
i _j_qg_gvVv ijh]EUUROSTAGPSCAD EMTPRY, PSS/ESimInTechMathLah
RastrWinb 7]

< "Zgghc klzZlv_ jZikkhphlkkgfh® _ebjh\Zgby <IL \ ijh]jZf
dhfie d&kminTech

SiminTech (Simulation In Technig)ij ~"klZ\ey | kh[hc kj_~m ~bgZfb

fh _ebjh\Zgby bkihevam_ fmx ey fZl _fZIlbqg_kdF
jZ[hlhkihkh[ghklb keh guo | _ogbqg_kdbo kbkl_ f Lzd ~_~
mijZ\e_gby FZI _fZlbg_kdbc iZd_I| iha\lhey | hkms_klI\b

| ogheh]bq_kdbo ijhp_kkh\ k i1ZjZee_evguf fh”" _eb]j
mijZ\e_gby iha\hey | ijhba\h”*blv fh* _ebjh\Zgb_ dzd \
A"bgZfb&iminTechmijhsZ | ijh_dlbjh\Zgb_ jZaebgguo kbkl _f
gZley*ghfm fh”~ _ebjh\Zgbx b \hafh ghklb \ghkblv baf ¢
mjh\g_ fh” _ebjh\Zgby

Uec Ut > Us - Ue >
T Cl11 (HIITHCI2 T <|
DBl DBl
Il 1

Jbk KtjmdimjgZy WdZtdb ihkihygghlh Ihdz ]A_ L
ljZgknhjfZlhju k\yab KI b KI klZlbg_kdb_ ij h[jZah\ZI_
b bg\_jlhj Phli¢ ihklhyggh]h IhdZ

‘ 1

y
s F

b [abe |

C

L TR K
— -
Jbk Fh~_ev bg\_jlhjZz \uiheg_ggZy \ ijh]jZSighTecthfie_d
el s

——— b —febe—

@{ 4@; '€

Jbk Fh~™ _ev \qubI_ey \uiheg _ggZy \ ijh]jzffghf dhfi
SimInTech
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< N"Zgghc klzZlv_ \klzZz\dZ ihklhyggh]h IhdZ fh”_ebjm_
WP>bgzfbdzZz >ey fh”_ebjh\Zgby \uijyfbl_ey b bg\_jlhjz
\kljh_ggu_ [b[ebhl_qgu_ fh”*_eb

GZ jbkmgd_ ij _~klZ\e _gZ fh~ _ev \klz\db ihSittijigghh]h Ih
O WD + G+ M D@0
s Qb | o— L] B %@5 i@ = ' : Wﬁ - Is

e e

i

Jbk Fh~ _ev \klzZ\db ihklhyggh]h IThdZ \uiheg_ggZy \ i
dhfie_d&kninTech.

GZ "Zgghc fh™ _eb ijhba\_~ _gu hiulu j_"bfh\ i_jb bPAgb
hrghc kbkl _fu \ Ajm]Jmx b h[jZlgh :gZeba fh”_eb ihdZ:
\hafh ghklv fh” _ebjh\Zgby kbkl fu <ILSiminTgbdjZZiygZy
fh~ _ev ihalhey | bkke_ ~h\Zlv "bgzfbq_kdb_ j “bfu jZ[h
i "bfzZo jZ[hlu wg_jlhkbkl _f

Ebl_jzZImjz
1. BarkerC. and the others. HVDC for beginners and beyochdilstom,2011.591c.
2. Mattssonl, Railing B. D., Williams B., Moreau G., Clarke. D., Ericsson A., Miller J. J. Murraylink, the
longest underground HVDC cable in the workdl-103. CIRGE Sessior2004.

3. Ju'h\X | >Zevgle dljhi_j %xXgjm\ukhd@Zhjy  _gbwq_[gbdWmaht F
Ba”ZI|_evRH oW B2007. +488 k

4., ;Zeu[_j"bg E EMML éhpg_gb_ fhsghklb we _dljhi_j_"Zqgb d< k \klz\dhc
lhdzZ f_""m wg_jlhkbkl_fZfb JhkkbbWeNHOgdbdygkah klZgp0O04 mkgZe
10. 2 K 54,

: AZcp_\Z kilm”~ jmd E < <Zcl_e_ghc
nbebZe N=;HM <H ©GBM OFWB?2 \ ] Kft

BKKE?>H<:GB? <:JB:GLH< FH>?EBJH<:GBY F:=GBLGH:
IHEY <UKHDH<HEVLGUO D:;?E?C

Kh\j_f _ggh_ we_dljhk_I_\h_ h[hjm~h\Zgb_ h[ezZ”Z_1| j
dhlhju_ ijbkmsb fm dzZd gzZ wlZi ijh_dlbjh\Zgby [|Z«c
wdkiemZIlZpbb H"gZdh g_ \k ]"Z kms_kI\m_I| \ha
dhgkljmdlb\gu_ g_"hklZldb b jZajZ[h|Z|V f jhljby|by Ney
k\yab k wlbf \hajzklz_| ZdimZevghklv \hijhkh\ ih\ur_g
h[kem b\Zgby b jzZajz[hldb f_Ih~bd k\h_\j_f_ggh]h \uy\e
hp_gdb khklhygby h[hjm~h\Zgby ijb ihfhsb dhfivkly jgh]t
>ey wlbo p_e_c gZb[he__ rbjhdh_ jZkijhkljZzg_gb_ ihe
dhfie_dOMSOL Multiphysics dhlhjuc iha\hey | k ~hklZl
lhqghklvx kfh”_ebjh\Zlv o0ZjZdl_jgu_ hkh[_gghklb bkke_*

< "Zgghc jZ[hl [ueh jZkkfhl]_gh COMSQL Multiphyisizs

"ey fh* _ebjh\Zgby fZ]gblgh]h ihey \ukhdh\hewlgh]h dz
MM"~.
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Jbk <g_rgbc \b” dZ[_ey m’eM o

Dhgkljmdpby Ihdh\_"ms_c¢ qZklbodZfimeyj :~kdKl\e gZ
\ \b”"_ p_evghc Zexfbgb _\hc h~ghijh\hehgqgho®*[Reu k_qg_g

< aZ\bkbfhklb hl h[t_dlZ bkke_"h\Zgby Z 1Zd _ ijbc
\hafh ghklb ijh]jzffgh]h dGOMSGL kMultiphysics thalheyxl
jZajZ[hlZlv bg"b\b"mZevgmx fh* _ev "ey dZ[_e _c¢ dZd k fr
"ey dZ[_e_c Ihdh\_"msZy "beZ dhlhjh]h \uiheg_gZ ba ¢
ljb wihf \hafh gu ke_"mxsb_ kihkh[u fh”_ebjh\Zgby "beu

1) hi* _evghc h[eZklvx ~hf_ghf k azZ~Zgb_f \ k_q_gb

iehlghklb IhdZz

2) ijb ihfhsb \kljh_ggh]h fh"me3pildZImrdb

>ey \lhjh]l]h kemqZy g_h[oh”~bfh ijb aZz*Zgbb k\hckl\
1ZjZf _1gingle conductor*ey dZ[_e ¢ k p_evghc "behc Z "ey
fghlhijh\hehgghc "~behc Homppgéhized multiturnb mdZaZlv qgbke
ijh\hehd bo k_qg_gb_ b fZl_jbZe ba dhlhjh]h hgb ba]hlh\

Homogenized Multiturn Conductor

Number of turns:
N 1
Coil wire conductivity:
Single conductor Twve 6e7[S/m] S/m

v Homogenized multiturn Coil wire cross-section area:

User defined ﬂ
Bure le-6[m"2) m?

Jbk Hdgh az~Zgby k\hcklI\ "hf_gZ "beu dZ[_ey

ljb \u[hj_ dhgdj _Ighc fh®*_eb ke _m_| mqgblu\Zlv ¢
\ukhdh\hevligh]h dZ[_ey aZ kqgq_I| kha”Zgby \g_rgbfb IhdZ
"be_ bg"mpbjmxlky Ihdb hlI%ZkxksbkjZzdg gbx k \g _rg_
iehlghklvx |IhdzZz WIlh ijb\h~bl d kgb _gbx iheghc ieh
ijh\h~*gbd_ >Zggh_ y\e_gb_ ihemqgbeh gZal\Zgb_ ih\_
kdbwnn_dl

FZdkbfZevgh_ agZq_gb_ iehlghklb IhdZ gZoh”blky
ijh\h~gbdZz Z ijb m~Ze_gbb hl ih\_joghklb hgZ m[u\Z_|I
]Jem[bd klZgh\blky f_gvr_ ijbf_jgh gz WIZ Jem[bgZz
lhesbghc kkddobhgy b hij_~ ey |ky dzd

A= |2-20
R e

]"c £tkdhjhklv k\_I1Z
go *we_dljbg_kdZy ihklhyggZy
w *qZklhlZ
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i thlghkbl _evgZy fZ]gblgZy ijhgbpZ_fhklv
ptm” _evgh_ khijhlb\e_gb_ fZl _jbZeZz
Hqg _\b~gh qlh ijb “hklZlhggh \ukhdhdwalhZs bgZbkagdlgl h
kehy [m”~ | hq_gv fZehc LZd _ ba wdkihg_gpbZevgh]h m
ke “m_|I| qglh ijZzdlbg_kdb \_kv Ihd khkj_~hlhg_g \ ke
g_kdhevdWMf_gvr_gb_ iehlghklb IThdz \ jZa ijhbkoh”Db
~46A _keb h[sZy lhesbgzZ ijh\h~rgbdZz fgh]lhdjZlgh ij_\u
kdbgehy LZd gZijbf_j "ey Zexfbgby ijb ijhfure_gghc
lhesbgZ ijhgbdgh\ _-klehwkdkinglZ\ey |
8,85-107°
1-2-m-50
DzZd ijZ\beh ih\_joghklguc wnn_dl g_ mqgblu\Zxl
kdbgehy kms_kI\_ggh ij_\urZ_ | ]_hf_ljbg_kdb_ jZaf_ju i
wlihf \ fh” _ebjh\Zgbb fZ]gblgh]h ihey fh 'gh g_ mqgblu\Zz
ithey \gmljb ijh\h*gbdzZ | _ ijbgbfZlv _]1h ijh\h*bglZidiv jZ\
Ahimklbfhklv 1Zdhc azZf_gu ”"ey dZ ~h]l]h dhgdj_Igh]h
hp_gb\ZIvky k mq_Ilhf Ij_[m_fhc ih]j_rghklb jZkqg_Ih\
< ~Zgghc jz[hl_ gZ ijbf_j dZ[oeywmm%;&Moh”"_
fhr _ebjh\Zgby [ueh jZkkfhlj_gh kemqgZy
1. Fh* _ev k \g_rg_c iehlghklv IThdZ k mqgl_gghc ijh\h”k
lhdh\ _"ms_c¢c "beu
2. Fh _ev kK \g_rg_c iehlghklvx IhdZ b [_a mq_IZ ijh\h”
lhdh\ _"ms_c¢ "beu
3. Fhr _ev azZ”ZggZy dZlmrdhc k |hdhf g_ mgblu\Zx:

A= 299792458 |2 -2,7-10"8 = 0,0117 [M] = 11,7 [MM]

71 jbzez
//F\
\ \\’M
Jbk = _hf_ljby bkke Am_fh]h @Zpudy :::eM

FZdkbfZevgh_ agZq_gb_\g _rgbo Ihdh\ ih nZzazf az~z
Hp _gdZ j_amevliZlih\ ijhba\h*beZkv ih agZq_gbyf bgl_]jZ
lhdz 2z 1zZzd _ ih bgl_]jZem ihl_jv \ wdjZg_ dZ[_ey |
iehlghklvx IhdZ b mql_gghc ijh\h~bfhklivx fzZl_jbzZeZzZ Ih
IjbgbfZ |ky aZ wlZehggmx
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< j_amevlzZl_ fh*_ebjh\Zgby J[ueb ihemqg_qgu
Ij_~klZ\e _ggu_ \ IZ[ebp_
LZ[ebpZ J amevlZlu fh® ebjh\Zgby
« fTh~ _ebl Ihl_jb \ wdj J _amevibjmxsbc Ihd ih nz
th : < K

< 0,024126 207,42 206,54 -206,28
< 0,027688 220,02 220,07 -220,00
< 0,027492 220,00 219,99 -219,99

ljb wihf hldehg_gby hl wlZehgZ khklZ\beb

LZ[ebpZ LZ[ebpZ hldehg gby "ey fh™ eb «
lhl_jb \ wdjZ lehlghklv IThdZ ih nZaZzf
: < K
14,76% 6,07% 6,52% 6,65%
LZ[ebpZ LZ[ebpZ hldehg gby ey fh® eb «
lhl_jb \ wdjZ lehlghklv IThdZ ih nZaZzf
: < K
13,95% 6,06% 6,51% 6,65%

LzZdbf h[jzahf

LZd

iZkkfhlj_gghlh
ih]j rghklb jZkq_lh\
ijbf_j

gZz

dZ[_ey

_ fh~ _eb h”ghc
aZ\bkbfhklv ih]j _rghklb ih IThdm hl k_g_gby k _dlhjghc "be

ijb\h~bl d

"beu dZ[_ey

bkihevah\Zgb_ ~"hims_gby h[ hlkmIklI\
\hagbdgh\_ gbx

bk

MorpewHocTb %

60,00

50,00

40,00

30,00

20,00

10,00

0,00

h BeicoTta h BbicoTa v WKWpKHa cekTopa, ANA XWN CeYeHueM, Mm2
v wMpuHa b 35 50 70 95 120 150 185 240

h, MM 5,5 6,4 7,6 9 10,1 s 12,5 14,4

b, MM 9,2 10,5 12,5 15 16,6 18,4 20,7 23,8
Jbk Ko_fzZ jzkg_lghc fh”"_eb h”"ghc "beu dZ[_ey
35 85 135 185 235

CeyeHue kabena, mm2

Jbk AZ\bkbfhklv ih]j_rghklb hl k_gq_gby ‘beu

20
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Ba ihemqg_gghc aZ\bkbfhklb fh gh k»_eZlv \u\h® qlh
f gvr_ mm? "himklbfh bkihevah\zZlv fhr _ev azZ”~Zggmx dz
[hevrbo agZqg_gbc k_q_-dfthy & keyehlghklvx IhdZ b mq
fZl _jbZehf ijh\h~rgbdzZz JZaebqb_ ih]j_rfdifkldbihj |lod@afgeyt
dZ[ _ey b h”"ghc "beu h[tykgy Iky \ebygb f gZ j amevlk
lhdh\ "\mo *"jm]bo nZa

lhemg _ggu_ \ oh”_ fh” _ebjh\Zgby j_amevilZlu gZ]ey”
\ebygb_jzZzaf _jh\ "beu dZ[_ey gZ \ _ebgbgm b oZzZjzdl_
ih\_joghklgh]h wnn_dIlZ jbk

O Times00059s Surface. Current densy norm (A/m?) 2

I8
Jbk  J_ameviZlu fhA_ebjh\Zgbynfey hmé_gby

>ey fh” _eb k 'behd& gZ]éfy~gh \b~Agh \ul kg gb_ It
ih\_joghklv >ey ijb\_"* ggh]h gZ jbkmgd_ fhf_glzZ \j_f
ijh\h~gbdZzZ \ jZzaz f _gvr_ q_f gZ ih\_joghkldbgZgeygbh”
lhdZ ijZdIibg_kdb h”"bgzZdh\h *ey \k_]h k_q_gby

LZzd _ ke _"m_1| hilf_Iblv qglh \ kemqgZ_ _keb "beZ
fghlhijh\hehgghc k k_g_gb _f ijh\héhdhfgh bkihdfah\zZI
fhr _eb [_a mq_I1Z ijh\h~bfhklb azf gyy ] _hf _Ijbx fgh]hi
hrgbf “hf_ghf beb dZlmrdhc J _amevlZlu jZ[hlu fh]lml b
JZkq_1Z ihijZ\hqgh]h dhwpadbph)\ gilZgbkligh]h wnn_dlZ gZ :
khijhlb\e_gb_ dZ[_ey k k_]f_glgufb "beZfb

Ebl_jZImjz

1. J.C. del-Pino-Lopez, M. Hatlo, and P. Cruzz5RPHUR 32Q 6LPSOLILHG ' )LQLWH (OHP/|
Three-& RUH $UPRUHG 3 EBnek)ies2QIBFI0, 3081

2. =HKL J FWD -1-1- DzZ[_eb we_dljbg_kdb_ JZkq_I ghfbgZevghc Ihdh\hc g.

3. Fh~r_ebjh\zgb_ we_dljhfZ]gblghlh gZzZ]j [\Ze ih*"a>WeudaljhghgucURL:kmjk @
https//www.comsolru/blogs/howto-model-the-electromagnetic-heatiofrunderground-cables/ >7Z1Z
h[jZs_gby
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https://www.comsol.ru/blogs/how-to-model-the-electromagnetic-heating-of-underground-cables/

< H AZoZjh\ kmlr E = jmldkh} <Zkdhehih\ Ahj
nbebZe N=;:HM <H ©GBM ©FWB2 \ | Kft
FH>?EBJH<:GBY MKL:GH<B<R?=HKY J?@BF:
DHEVP?<HC K?LB D<

ljb ijh_dIbjh\Zgbb b ZgZeba_ jZ[hlu we_dljhwg_j]_
g _h[oh~bfh bkke_ "~h\Zgb_ bo jZ[hlu \ jZaebqguo j_ b
mklZgh\b\rboky ihke Z\Zjbcguo b i_j oh”guo

<\b”™m \ukhdhc dZiblZehzfdhklb h{t_dlh\ we d
p_e _khh[jZag__ ijh\h”*blv bkke_ "~h\Z§hlu jk bkhielvah\Zgb
fZl _fZlbg_kdbo fh” e ¢ < gZklhys_ _ \j fy gZb[he_ _ |
rbjhdh jZa\b\Zxsbfbky yleyxlky f _Ih~u bfblZpbhggh]h
dhlhjh_ iha\hey | hibku\zZlv ih\_~ gb_ Ih]l]h beb bgh]h
nZdlhjz \j_f _gb

BfblZpbhggh_ fh™_ebjh\Zgb _ dZd b ~jm]b_ \b%u
fhr _ebjh\Zgby thalheyxl | _Zebah\Zlv jZaebggu_  wc
bkke_ _"m_fuo fh”_eyo k mq_Ihf jZa\blby ijhp_kkh\ \'h \j_f

BfblZpbhggh_ fh”_ebjh\Zgby iha\hey |
e hilbfZevgh jZkij_~_eblv aZljZlu ijb ijh_dlbjh\Zgbb j_
fh™ _jgbaZpbb
e khdjZlblv \j fy bkke_ _"h\Zgby
e m\ _ebqgblv ijhba\h”bl_evghklv Ijm~Z
e dhk\ _ggh ih\ukblv gZz”~z ghklv wg_jlhkbkl_fu \ p_ehf

ljb ihkljh_gbb fh*_e_ ¢ \Z gh hljZzablv bkke_ ~m_
jZkkfZljb\Z _fh]lh h[t_dlZ Djhf_ Ih]j]h fh”_ev “he ' gZ [u!
lhgghklv b 2z~ d\Zlghklv >ey ihemqg _gby I1Zdbo hp_g
ijh\_~ gb_ wdki_jbf_glh\ gZ kms_klI\mxsbo h[t_dlZo
ijh\ _jdb gZ j Zebah\Zgguo [he__ lhgguo fh™ _eyo

< gZklhys_  \j_fy kms_klI\m_| [hevrh_ dhebq_KkI\F
dhfie_dkh\ ihal\heyxsbo bfblbjh\ZIlv ijhp_kku nmgdpbhghb
kharz\zZlv jZaebggu_ mkeh\by “ey ijh\_* pblydiwdki_|j
ijhljzffguf ijh mdlzZf hilghkylky 6LPX/LQN ODWK:RUNYV
AMESIm (Siemens), SCADE (A<6 b fgh]lb_ ~jm]b_ DZ ~Zy ijh]jZ
"Zgghlh kibkdZ bf_xI k\hb ij_bfms_kI\Z b g_"hklZldb <
fhr _ebjh\Zgby dhevp_\hc k_Ib bkihevam_IkySipmleehfguc d

6LP,Q7HFK wlh jhkkbckdzZy kbkljbfZglbjh{Zgeylyh
ijh_dlbjh\Zgby kbkl_f Z\IhfZlbg_kdh]h mijZ\e _gby

ljh]jzffZz ij_"~gZagZq_9gZ "ey " _|Zevgh]h ZgZebaZz
"bgZfbqg_kdbo ijhp_kkh\ \ ex[uo | _ogbqgq_kdbo kbkl
fZzl _fZlbg_kdhc fh _eb Ze]lhjblfZ mijz\e _gby b fgh]lh_ ~j
\ukhdhc ]b[dhklvx b kdhjhklvx j_r_gb_ fZIl_fZlbg_kdbo a:
\hafh ghklv fh™_ebjh\Zgby \ j_"bf_j_Zevgh]lh \j_f_gb 1Rl

AgzZqbl_evguf ij_bfms_klI\hf 6LP,Q7HFK y\ey Iky hld]
mq_[gZy \_jkby k [_kieZlghc ebp_gab_c b iheghKlvx jn
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|Zdbf ih”oh~hf ihevah\zZl _ev fh _| bkihevah\Zlv iheg!
ijh]ljzffu \ jZaebgguo p_eyo b bf_ | \hafh ' ghklv kh\_jrZz|
Afm]bfb ijh]jZffgufb dhfie_dkZfb [eZ]h”Zjy hldjulhfm bgl_

Fh”_ebjh\Zgb_ we_f_glh\ k_Ib wg_jlhkbkl_fu \ ~Zq
\hafh 'gh k ihfhsvx kha”zZgby k\h_c¢c we_ f _glghc [Zau |
\kljh_ggh]lh kh[kI\_ggh]h yaudzZ ijh]jZffbjh\Zgby 6L
\hkihevah\zZlvky m _ ]Jhlh\ufb Ibih\ufb fh”_eyfb ba [b[ebh

>ey jZkgq_1Z we_dljbg_kdbo ijhp_kkh\ bkihevamxl
OWPbgZfbdz2a b-KOINIPdZ?2 jZkkgblu\Zxsb_ khhI\_TkI\_
flgh\_gguf b » _ckl\mxsbf agiZg ¢jhywfj "bfzZz we dljbg_kdhc

GZ jbkmgd _ Ij_~klZ\e_gZ dhevp_\Zy k_lv d< iz
k _Ib k\_~ gu \ |ZBebpZo

w1

H’E% - &h, ;—‘:rgfl = }—f
Jbkmghtd&Ko fZ dhevp_\hc k_Ib d<

LZ[ebpZ Bkoh?gu_ iZjzf lju <E

GzZbf_gh\l FZjdzZ|r, 0M/ | x5, O0M/ 0 | by, MECM/ | L kM
<E : K-240/32| 0,118 0,405 2,808 19
<E - K-120/19| 0,244 0,427 2,658 24
<E - K-70/11 0,422 0,444 2,658 19
<E : K-95/16 0,301 0,434 2,611 19
<E : K-240/32| 0,118 0,405 2,808 25,4
LZ[ebpZ Bkoh”rgu_ iZjZf lju Lj

GZbf_gh\; FZjdZ |S.00 MBA|Ugy, kB | Uyy, kB | kg
L -8 L >&6000/110 16 115 11 0,096

R, 0mM X1, Om Gr,MmkCm | Br,MCm | AP, kBT | AQ,, kBap
4,38 86,7 1,435 8,45 19 112
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LZ[ebpZ Bkoh?gu_ iZjzf lju G=

GZbf _gh\] G= G= G= G=
P, F<I 12,5 8,5 7,6 11
Q, F<Zj 5 3,425 2,9 4,375
>7Z299Zy we _dljbg_kdZy ko_fZ [m~_| fh™_ebjh\ZIvky b:
WP>bgZfbdzZz WP> b ebgbyfb klyab yleyxsboky Zdlb

ko fu >ey fh”_ebjh\Zgby ij_"klZ\e_gghc k_Ib bkiheva
klzg~Zjlgu_ [ehdb gZkljh_ggu_ \ khhI\_Ikl\bb k bkoh”guf

;ehd ©Bklhggbd gZingagwo? j Zebam_ | fh™_ev |Ij_o
bklhggbdzZ gZijy _gby k \hafh ' ghklvx aZ”~Zgby nmgdpbc
ihjl

;ehd ©:fi_jf-hZaguc? bkihevamx| ey baf_j gby f]
agZq_gbc IhdZ \ Ij_onZaghc h”"ghebg _cghc p_ib

3) ;ehd ©<hevltndaguc? ij _"~"gZagZq_g "“ey baf_|j gby
gZijy _gbc f_""m maeZfb h*"ghebg _cghc |Ij_onZaghc we d

;ehd ©<uqgbke gb_ HRRymyKIBAZaghc p_ib2 ij "gZagZ
"ey \uqbke gby kj_*g _d\zZ”jZlbggh]h agZq _gby ZdlIb\
fhsghklb h*ghnZaghc beb |j onZaghc p_ib ih flgh\ _gguf
gZijy _gbc

;ehd ©OKj _"~g _d\zZz”*jZlbg_kdh_ agZq_gb_ azZ i _jbhn™
\ugbke gby kj *g _d\zZ”*jZIbq_kdh]h agZg_gby \oh”gh]h k
1 P wlh gbkeh dZgZeh\

;ehd ©OEbgby we dljJmZagZddbj Zebam | fhr _ev |j_
ebgbb we dljhi_j ~"Zgb Fh” _ev hkgh\ZgiegZ lg2rBghggéo !
ko fm aZf_ s gbyb2lely[jgaghc k_dpbc Z 1Zd _ ko _fm a.
wd\b\Ze glgufb bklhggbdzZfb IhdZ ~ey ebgbb k jZkij_"_e_

;ehd ©GZ]jmadZnZd&zZy?@ j Zebam_ | fh” _ev klZ
lj _ onZaghc gZ]jmadb ij_"klZ\eyy kh[hc ljwenb@Zdh¥Xuono b2
aZf_s _gby aZ\bkbfhklb hl k\hcklI\Z ©Ko_fZ kh_"bg_gbc?
a\_a™"m k g_cljZevx beb [_a \ aZ\bkbfhklb hl k\hckl\Z ©«<

;ehd ©Gme_\hc ihl_gpbZe? ij _"gZagZqgq_g "ey
mdZazZgby maeh\ h[t_"bgyy we f _glu ko_fu \ lThqd_ gme _

;ehd ©Gme_\hc Ihl-rgpdFlec? Ij_~"gZagZqg_d
ijbgm~bl_evgh]h mdZaZgby maeh\ h[t_~"bgyy we_ f _glu ki
ihl _gpbzZeZ Bkihevam _ |Iky \ |lj_ onZaguo h*"ghebg _dguo p_
ihdZau\Zxl gbkeh nZzZa

>ey \u\h*"Z gZ wdjZg agZg_gbc Zdlb\ghc | _Zdlb\ghc
gZijy _gb_ bkihevam_Iky [ehd ~Zlgbd dhlhjuc iha\h
baf jy fu_\ _ebqgbgu

J ameviZlu fh™_ebjh\Zgby \ 6LP,Q7HFK ij_"klZ\e_ g1
|Z[ebpb5.
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Sg=19 =0
Jbkmghtdh” _ebjh\Zgb_dhevp_\hc k_Ib d< \ ijh]jzZff_
LZ[ebpZ J amevlZlu fh™® ebjh\Zgby gZijy gby ey -
U, d< <E <E <E <E <E <E <E <E
| j_~ <| 115 |112,71] 111,14| 109,52| 109,59| 109,61| 110,97| 112,28
Ilhke < 112,71 111,14| 109,52| 109,59| 109,61| 110,97| 112,28, 115
LZ[ebpZ J amevlZlu fh™® ebjh\Zgby gZijy gby "ey
G= G= = = G= = = = G=
U, d< | 10,27 | 10,27 | 10,14 | 10,14 | 10,20 | 10,20 | 10,30 | 10,30

>ey \_jbnbdZpbb j _ameviZlh\ jZkq_1Z fh™® _eb bkiheva
we dljhwg_j] _Ibd_ ijh]jzZffgh_ h[_ki_gq_gb_  5DVWU:LQ
Ij_~klZ\e_gu \ IZ[ebp_

25

LZ[ebpZ J ameviZlu fh” _ebjh\Zgby gZijy _gby ~ey -
U, d< <E <E <E <E <E <E <E <E
| _j_~ <| 115 |112,83] 111,33| 109,77| 109,84| 109,87| 111,17| 112,44
lhke_ < 112,83 111,33| 109,77| 109,84| 109,87| 111,17| 112,44 115
LZ[ebpZ J ameviZlu fh” ebjh\Zgby gZijy gby ~ey |
G= G= = = G= = = = G=
U, d< | 10,36 | 10,36 | 10,22 | 10,22 | 10,28 | 10,28 | 10,38 | 10,38
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Jbkmghtdh” ebjh\Zgb_ dhevp_ _\hc k_Ib d< \ ijh]jzff_

KjZ\gbl _evguc ZgZeba j _amevlZlh\ jZkqg_ | ihdzZaZe
fhr eb i1hemqg_gghc \ ijh]jzffghf dhfie _dk_6LP,Q7HF
RastrWinkhklZ\ey |

< "Zgghc klZlv_ jZkkfhlj_g ijhp_kk fh” _ebjh\Zgby dhe
\ ijh]jzffghf dhfie_dk_ 6LP,Q7HFK ihdZazZgZ ijbgpbibZz
bkihevah\Zgby ihemqg_gghc fh®_eb ~ey ZgZebaZ klZlbq.
j_"bfh\ jZ[hlu we _dljbg_kdhc k_Ib 1Ih]j_rghklv fh”_eb khk
Ke_ _“m_| hif_Iblv qglh ijh]jZffguc dhrfibKkihke\osalhW Wuk:L ey
hp_gdb Z~ _d\Zlghklb ihemq_gghc fh® _eb bf_ | kkix kh[k
b \ _jbnbpbjh\Zlv ~Zggu_ fh~_eb ij_"ihglbl_evg__ ih 7
ithemqg_gguf gZ j_Zevghf h[t_dl_

Ebl_jzImjz

1) BA _evgbd B < JZkq_lu mklZgh\b\rboky j_"bfh\ wdé_ dBjb ce vigibdo Wh k][ By <
2_)LZJ!(Zkbd <1 Fzl_fzlbq_kdh_ fh~_ebjh\Zgb_ |_ogheykdbahkbkk 1 m@GTigbd +
>baZcglJH ke

Kijz\hqgZy kbkl fz 6LP,Q7HFK >W e _dlRlg g ulsttps:/jhelpraipkir@ch.ru/#1
_spravochnaya_sistema_i_ee_nastrojka/DIR_spravochnaya_sistema_i_ee rastiojka. ("Z1Z h[jZs_gby
10.03.2023).

Kji_~"Z "~bgZfbqg_kdh]lh fh”~_ebjh\Zgby | _ogbqg_kdboN &bdljhfg gubcL B URIzHHKG 2
https://help.simintechw/oxy _ex-1/webhelp docs/SIT_SiminTech EGAf ~ZI1Z h[jZs_gby
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AbglZze \Z klm~ : > ;h]"Zgh\ kim”~ jmd E B
(nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfh
K<?LHL?OGBQ?KDB? J:KQEPDODLIJBQ?KDH=H
HK<?S?GBY <UKL:<HQGUO A:EHK

< kh\j_f _gghf fbj_ bkdmkklI\h y\ey Iky g_hlt_fe_ fhc q-
"bagb h[s_klI\Z <Z ghc khklzZ\ghc qgzZklvx wlh]h y\e
\uklZ\hqguogljh\ \ dhlhjuo ij_"klzZ\e_gu bklhjbqgq_kdb_ b
wdkihgZlu >ey ghjfZevgh]h nmgdpbhgbjh\Zgby \uklZ\hq
agZq_gb_ bf_xlijbgylu_ kbkl fu ‘we dljbq kdh]h hk\_s g

A——'-¥74_:|*.:

(=]
‘ ZER] b |
8 700 300

20 050

13 550
f

117,89 m?

7
/4 7]
Z 7
[/ /4
&
4
/| /.
; /.
Z 4
7 7]
7 7
7 7
: %
. 11 F
1 3 1 - —
7
7 5
] A
% - =
Vi T 7 Y 5230 2500 Lzoao‘L
~ 7 7

Jbk Hi(gh\gu jZaf _ju \ukIZ\hqgh]h aZeZ
ljb ijh_dlbjh\Zgbb k\_Ihl _ogbg_kdhc gZklb we
\uklZ\hgqguo aZeh\ "he gu [ulv \uiheg_gu ke _"mxsb_ Ij_ [l
Mg | fZjrjmlh\ i _j f s gby ihk _Ibl e ¢ aZ\bkysbo h
azZeZ beb aZeh\ Z 1Zd _ jZkiheh  _gby \uklZ\hqguo wdkih
Bkihevah\Zgb_ ~\mo Ibih\ hk\_s gby
-h[s_]h jZkk_yggh]h k\ _1Z *“ey kha”Zgby k\_Ih\uo ieh
hl gbo
-gZijZ\e_ggh]lh Zdp_glbjmxs_]h k\_1Z *ey ih~k\_Idb wc
Yjdhklv k\_1Z b hk\_s_gghklv gZ \uklzZ\d_ “he " gu [u
ba[_"ZIv ihyle_gby [ebdh\ gZ ih\_joghklb wdkihgZIlh\ hke
b "bk[ZeZgkZ \ hk\_s gbb hI® evguo ahg
GZebqgb_ _klI_kI\_ggh]lh hk\_s_gby \ aZz\bkbfhklb hl \
>ey \uklzZz\hd ijhba\_~_gbc ]jZnbdb b “b\hibkb
]h[_e_gh\ ldZg_c¢c b dh\jh\ g _h[oh”bfh bkdexqgblv i)
kheg_gguo emq_c jZajmrZxsbo [mfZlm I1dZgb b djZkbl_e
>ey fZzd_Ih\ kdmevilmj fZrbg b | ~ ij_"~ithqglbl_e_g
|1Zd dZd hg gZb[he__ wnn_dlb\gh \u”_ebl nhjfm b *_1Zeb
ljb bkdmkklI\_gghf hk\_s_gbb fma_cguo wdkihgZlh\ |
d fbgbfmfm beb hlkmlkl\b_ bgnjZdjZkgh]h b mevljZnbhe I
lj_[h\Zgbx iheghklvx khhlI\_Ikl\mxI| k\_Ih*bh”*gu_ eZfiu
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Jbk JZkij A~ e _gb_ k\ Ibevgbdh\ hPH|HBS\hAbl ey
< gzZklhys__ \j_fy ijb ijh_dIbjh\Zgbb we dljbqg_kd!

bkihevamxlky jZaebqgu_ dhfivxl_jgu_ ijh]jzffu K ihfhs
DIALux evo > @ \uihegyxlky Kk\ _|hl _ogbg_kdb_ jZkqg_ lu ~
ihf s gbc b Ibih\ bklhggbdh\ k\ 1Z k mq_Ihf baeh” _gguo
ijh]1jZffZ iha\hey | ijh_dWeghtZjiwkhk\ s gb_ \uklZ\hgguo

fZzdkbfZevguf ijb[eb  _gguf d | Zebklbgghc kbImZpbb
hk\ Ibl _evghc mklZgh\db b dZq_kI\Z hk\ _s gby

7]

Jbk JZkij_~_e _gb_ k\_Ibevgbdh\ hENgT®a\h”~bl_ey

K bkihevah\Zgb f ijblAlAkiavo ijh\_~ gu k\_Ihl _ogbq_ Kk
jZkq_lu ~ey ihf_s_gby \uklZ\hgghlh azZeZ?iehaXhikc
ihlhedZz f jbk ijb Ij_o \ZjbzZglZo ijbf_g Zdgbylk\_Ih
jZaguo ijhba\h”bl_e _c

-Led eZfi_ hl ijhba\hPHILIRSY

- ENSTO;

- LEDVANCE.

28



leZzguihf_s _gblkc jZkij_*_ e _gb _f
eZfizfb "ey |j_o \ZjbzZglh\ ijb\ -4_gu gZ jbk

k\_Ibevgbdh\

:

A

kh k\ Il

Jbk JZkij_~ e _gb_ k\_Ibevgbdh\ hLEPNANMCE " bI ey
N gu ijb mkeh\bb h[_
kbkl_fhc Ij_[m_fh]h fbgbfZevgh]h mjh\gy hk\_s _gghklb
J amevlZlu jZkg_Ih\ ijb\_~1gu \ 1Z[ebp _
LZ[ebpZJ amevliZlu k\ Ihl ogbq kdbo jZkq Ih\

K\ _Ihl_ogbg _kdb_ jZkqg_lu

ijh\_

lihbaev PHILIPS ENSTO LEDVANCE
OZdZ
Ghf_j ko_fu 1 2 3
Dhebqg_klI\h 9 12 16
k\_Ibevgbdh\
Fhsghklv hA 35 41 35,5
k\ IbevgbhdZz
KmffzjgzZy 315 492 568
fhsghklv <l
Kj_~gyy 310 272 324
hk\_ s _gghklv
=hjbahglZevg? 0,19 0,43 0,36
hk\_s_gghklv
K\ _Ih\hc ihlhd 5600 4125 3347
KmffZjguc k\_ 50400 49500 53552
ihlhd Ef
K\_Ih\Zy hi 160 101 94
Ef <l

Ba "Zgguo

ijb\_~ gguad fhlghekp_eZlv \u\h”u

ljb hk\_s gbb \uklZ\hqgh]h aZeZ jZagufb k\_Ih” bl
dhebq_ klI\h eZfi b bo fhsghklb jZaebqggu
GZb[hevrb_ agZq_gby kj g _c¢c hk\_s gghklb b km

ihlhdz bf__ | Y Ikifiv_c kbkl f_

glh y\ey Iky ij bfms_kI\hf



Lji Ibc \ZjbzZgl 1ijbf_g _gby k\ _Ih"bh”*guo eZfi ij
/('9%1&( ozZjzZd!l _jbam_Iky gZb[hevrbf wg jlJhk\ jebgbfgZf
k\ _IThhi~rZgb ezfi f_gvr_ qg_f \ *jm]bo kbkl_fZo

HdhgqgZl _evguc \u[h] Wwekldlfbg kdh]h hk\_s gby ~
ijh\h~blvky k mq_Ihf jZkg_Ih\ we dljbg_kdh&@qZlxlb
| ogbwhlhghfbg _kdbo ihdZaZl e c

Baeh  _gguc \ ~Zgghc klZIv_ ih”oh” fh | ijbf_
k\_Ihl _ogbg_kdbo jZkg_Ih\ ijb ijh_dlbjh\Zgb_we_dljbq_
jZaebqgufb bklhqgbdZfb k\ IZ b jZaebqggufb 1j [h\Zghb
mkeh\bc \b” _gby

Ebl_jzZImjz
1. IGKL - Fma_cgh_ hk\_s gb_ Hk\_s _gb_ k\_Ih*"bh”*Zfb Ghjfu
2.Jmdh\h"klI\h ihevBiALdxd4.8yl1-h _ Ba~Zgb_ ih” j_~ K X¥.,.B0&g¢h\Zk +
3.KjZ\gbl_evguc ZgZeba bklhggbdh\ k\_1Z >We dljligghfc Nh Kkimjikk@

KWWS 727ZZ OHGVRQ UX VWDWYV KWP n_\jZey

KH Am_\ Zki :: :h[dh\ Zki jmd E B >he_pdZ
nbebZe N=;HM <H ©GBM ©FWB2 \ | Kft
IJHIMKDG:Y KIHKH;GHKLV :<LHF:LBABJH<:GGUO

WE?DLJBQ?KDBO K?L?7&R<

JZKij_~ ebl _evgu_ we _dljbg_kdb_ k- IbdgZhjlymsgkl f
eyxl ihklz\dm we_dljhwg_jlbb ijhfure_gguf ij_"ijbylbyf
dhffmgZevghfm ohayckl\m we dljbnbpbjh\Zgguf ~_e_ agt
wnn_dlb\gh]h nmgdpbhgbjh\Zgby g _h[oh?bfh h[_ki _q_gb
ljhkgZ[  _gby ih~rdexqg_gguo ihlj [bl _e_ ¢ we_dljhwg_j]bb
ihklZ\ey fhc we dljhwg_j]bb

GZjmr_gb_ gZ”™_ "ghklb we _dljhkgZ[ _gby I _ di_j_ju\
ljhwg _jlbb ijb\h~bl d jZaebqguf g _]ZIb\guf ihke_ "kl\byf
wdhghfbg_kdh]lh o0zjzdl_jz dzZd m ihlj_[bl_e_c¢ IZzd b \
w dljhk | \uo ij_"ijbylbyo

< gZklhys__ \j _fy gZ”~_"ghklv jZkij_~ _ebldevgwo e& | _
kdhc f_klghklb g_ khhiI\_IklI\m_| kh\j_ f_ ogwudf hj[nikehdbyft
ke _"mxsbfb hkh[_gghklyfb ihkljh_gby b wdkiemZI|IZpbb k_

-agZqgbl_evgZy ijhly" _gghklv dZd hI®* _evguo eh@bc we
d< 1Zd b \k_o0 ebgbc p_gljhihilbkEDOdpybcPl d< b \ur_

- ebgbb we_dljhi_j_"~Zqgb dZd ijZ\beh \ha“mrigh]h bl
kljh_gu ih fZ]bkljZevghfm ijbgpbim k ]Jemobf ijbkiho "bg_
ihlj _[bl_evkdbo ljZgknhjfZlhjguo ih2klZgpd< IK

-gZ <E gZklh bkihevah\Zgu Zexfbgb \u_ g _bahebjh\Zg
Kk g gbc rluj \u_ baheylhju Z IZzd" _ ~ _j \yggu_ b ~_e_
hlghkbl _evgh gbadhc f_o0Zgbg _kdhc ijhgqghk@®vx g_[he_ _
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- fghl]b_ gZoh”ysb_ky \ wdkiemZIlZpbb <E |I_ogbqg_kdb

-agZqbl_evgZy “hey mkljhckl\ j e cghc \adbbbu ¢pZZ\kh
bkihevah\Zgb f we dljhf _oZgbg_kdbo j e dhlhjw_ bf_ X
[Jhk 0ZjzZdl_jbklbd kjZ[Zlu\Zgby ih IThdm b \j_f _gb h[eZ:
gm\klI\bl_evghklvx

-f_ozZgbazZpby j_fhglh\ b | _ogbqg_kdh]h h[kem b\Zgby
j_"Zgbkms_kl\ley Iky k bkihevah\Zgb _f ljZgkihjlguo b I_o
his_]h b ki_pbZevgh]h gZagZq_gby kljhbl_evguo fZrbg
dhlhjuo \ hkgh\ghf fhjZevgh mklzZj_e b g_ \k_]*"Z hlI\_qZ.
[h\Zgbyf wdkiemZIZpbb b j_fhglh\

AgZgbl _evgZy “hey ih\j_"~ gbc b hldexqg_gbc ihlj_ [b]
ebl evguo k_Iyo ijboh”blky gZ \h-a™dxrgu_ ebghbb

LZdbf h[jZzahf | _ogbg_kdh_ khklhygb_  we _d¥jb\g_kd
k _evkdhc f_klghklb gZoh”blky gZ g _\ukhdhf mjh\g_ b |
ijbh[j_1ZxIl \hijhku ih\ur_gby gZ”_ "ghklb IZdbo k_1|_c

HArgbf ba wnn_dlb\guo kj_"kI\ ih\ur_gby gZ”~_ "ghklb
k 1 ¢ yley |Iky bo dhfie_dkgzZy 2zZ\imklZIp_\Whicy gz <
k dpbhgbjmxsbo \udexqgZl e ¢ j_dehma_jh\ \aZbfgh
ebgbc g_j_a imgdlu zZ\IhfZlbg_kdh]h \\h*Z j a j\Z :<J
Z\IlhfZlbaZpby ithalhey | mf_gvrblv ijh~he bl _evghk
hldexq_gbc <E b ihke_ Z\Zjbcguo j_"bfh\ k | ¢ khdjZz
h[kem b\Zgb_ kgbablv ms_j[ hl g_"hhlimkdZ we _dljhwg _

ljb j_ZebaZpbb ~Zggh]lh f_jhijbylby g_h[oh”~bfZ ijh\_
kihkh[ghklb ebgbc ijb Z\Zjbcguo beb j fhglguoguddexq
mqgZkldh\ \aZbfgh j_a_ j\bjm_fuo ebgbc WIh h[mkeh\
gZ]jmadb gZ hklzZ\rboky \ jZ[hl_ mgZkldZo b m\ _ebqg_gb
KmffzZjgu_ ihl_jb gZijy _gby hl k[hjdaoihblgilZgpbc d<
"h gZb[he__ m”Ze_gguo \ mdZaZgguo |j_bfzZo jZ[hlt
ih"klZgphd - d< fh]ml ij_\ukblv *himklbfu_ agZq_gb

>ey <E d< | _ogheh]bg_kdb fZdkbfZevgh_ ~himklbfh
j_"Z\Z _fhc fhsghklb hij_~ ey |ky mjh\g_f gZijy _lgby m
lhjh_ “he"gh m”h\e_ I\hjylv[2]. [h\Zgb _ f

>ey ijh\_jdb ijhimkdghc kihkh[ghklb <E d< [ue ijl
fZdkbfZevguo ihl_jv gZijy _gby ey “\mo <E d< <E
ih*"dexq_gu d k[hjguf rbgZf d< "\mo ih?*klZgphbgeh IKd< Kk
©AZ\h*"kdzZy2 b IK ©Em[gy2 b kh_"bg_gu imgdlhf :<J Dj
mklZgh\e _gu k _dpbhgbjmxsb_ \udexqgZl_eb b Z\IhfZlbc
k dpbheZca_ |

ljb jZkq_1Zo bkihevah\ZeZkv ke_"mxsZy bgnhjfZpby
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+ko_fu dhfie_dkghc Z\lIhfZlbaZpbb ebgbc k mdZaZghb
k dpbhgbjh\Zgguo \udexqgZl_e _c¢c b imgdlh\ :<J jbk b jl

tjZkq_lgu_ gZ]jmadb <E d< 1Z[e

tjZkq_Ilgu_ gZ]jmadb LI d< IZJe

AgZq_gby ihl_jv gZijy _gby ih mqzZkldzf <E \ ghjfZz
fZdkbfZevgu_ ihl_jb gZijy  _gby ~h m~Ze _gghc LI ij
\udexqZl _e_ :<J ijb\_~ gu \ IZ]e

BJI1 TIB CB ABP
\, I _BiS _1IB31 125
Bl6\ 3ABOJICKASI
Pi Pu

Jbk Ko_fZ mklZgh\db k_dpbhgbjh\Zgguo \udex&Zl_e_c b i

BJ12 TIB CB ABP
\» 147 48 11 25 B31

\ \ JYEBHS
Pi Pu

AOJ

9
'III
P
Jbk Ko_fZ mklZgh\db k_dpbhgbjh\Zgguo \udexqZl_e_c b im

GZ ko_fZo jbk b jbk ijbgylu ke_"mxshheh{glagZq
\udexqZl_ev M\gdexqZl_ev j_dehma_j Z\lIhfZlbq_kdh]h \
K<tk_dpbhgguc \udexqzZl_eWlhfAbbg_kdbc hl*_ebh ev k
eZca_|j ZjZ[kdb_gpbnja Bihj \ khhI\_Ikl\bb k we _dljbqg_kt
<E

LZ[ebpZJZkq Igu gZ]jmadb <E d<

GZijy gb_ JZkq lgZy gZ]jmad Dhwnnbp
IK -110 | <E d :dlb\gZz| J_Zdlb\¢ Lhdh\Z fhsghklh

d< JiE d<l QJE d\z Ip, A tgo
©EmJ[gy 1 83 29 0,35
©AZ\h"Kk 2 1086 297 33,7 0,27
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LZ[ebpZzZJZkg Igu_ we dljbqg_kdb_gZ]pgwadhbh”ldlexg _gguo

<E
GZbf gh\Zgb | Sg. d<: | J, d<l
<E IK Em[gy
LI 160 11,7
LI 250 18,3
LI 100 7,3
KLI 25 1,83
LI 250 18,3
LI 250 18,3
LI 100 7.3
<k _]h 1135 83
<E IK AZ\h”*kdZy
DLI 630 297,7
LI 160 75,5
LI8 400 188,9
LI 63 29,7
DLI 100 47,2
LI 63 29,8
LI 250 118,1
LI 160 75,5
LI 250 118,1
LI 160 75,5
LI 63 29,8
<k ]h 2299 1086

LZ[ebpZ Ihl_jb gZijy' _gby \ ghjfzevghf j ‘bf_b ijb

<
- <« mqZkldh\ <E Ihl _jb gZijy _Yby 0
<
gZgZeh dhg_p ghjf j_"bf :<J \de
IblZgb_ kh klhjhgu <E
0 I 0,133 0,904
I < 0,978 7,033
<E
B16 B31 0,494 1,92
B31 = 0,366 1,463
= I 0,131 0,542
<E
I 48 0,735 2,896

33



48 1 0,617 +
48 I + 0,607
Blh]lh 3,454 15,365
IblZgb_ kh klhjhgu <E
0 I 0,096 0,354
I 48 1,227 7,198
<E 48 I 0,041 1,046
[l = 0,161 3,724
= < 0,022 1,542
< < 0 1,073
<E
< | + 1,089
Blh]h 1,547 15,849
gZeba ihemg_gguo ~Zgguo ihdzZaulZz | qglh ihl_jb
\dexq_gghf :<J khklZ\eyxl b glh Ij_[m_ldn\_ebi

ghc kihkh[ghklb jZzkkfhlj _gghc k_Ib
>ey m\ _ebqg_gby ijhimkdghc kihkh[ghklb ih \k_c¢c "ek
ijbf _g gb_ ke “mxsbo f _jhijbylbc
J dhgkljmdpby <E k m\_ebg _gb f k_gq _gby hh\h"Z
fbgZevgh]h gZijy _gby
MklZgh\dZ dhg”_gkZlhjguo [ZIZj_c gZ ihlj_[bl_evkdl
i _j_lhdh\ j_Zdlb\ghc fhsghklb
MklZgh\dZ ebg_cguo \hevlih h[Z\hgqguo |jZgknhfZI
Ibg_kdh]h ih~A™ j"Zgby ghjfZevgh]h mjh\gy gZijy _gby \ e
<u[hj kihkh[h\ m\ _ebqg_gby ijhimkdghc kihkh[ghklb g_
Ablv iml_f ijh\_~ gbywldloglfhg kdbo jZkqg_Ih\

Ebl_jZImjZz
. Ex[bfh\ F D Fykgbdh\ B < lhl1Zzgbg : < Dhfie_dkgZul@XIhhal'bmzphy we _dljbqg_
k_Ib gz [Za_ j_de\Nwasrer§ Jburnal « K -162.
. ljZz\beZ g_"bkdjbfbgZpbhggh]lh “hkimiZz d mkem]zZf iwg_jlbWwd_hw2adlgby_vkibroc mk
baf_g_gbyfb gZ k_glyl[jy 1 < mi\_j"~_g ihlkdZigihZeJ§bhif 1j2\Z[jy ]
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> : B\Zgh\ kim” jmd K : RmgZzZ_\

nbebZe N=;HM <H ©GBM OFWB?2 \ ] Kft

NHIJFBIJH<:GB? WE?DLJBQ?KDHC KO?FU A:F?S?GBY
<UKHDH<HEVLGH=H LJ:GKNHJF:LHJGH=H <<H>:

Kbeh\u_ ljZgknhjfZlhju y\eyxlky gZb[he__ ~hjh]bfb b
\Z gufb dhfihg_glZfb ex[hc wg_jlhkbkl_fu Iljh[hc baheypl
Z\Zjby djmiguo kbeh\uo ljzgknhjfZzlhjh\ fh" _| ijb\_klb ¢
azZljzlzt gZ j_fhgl b nbgZgkh\iafZithlldiggxgbagby we dljhwg
lhwlhfm \Z gh k\h_\hpf ggg@lv khklhygb IjZgknhjfzZlhjz \
khklhygb kbkl _fu baheypbb \ukhdh]h gZijy _gby k p_ev
hldZzah\ b bggf Y\&gm * gguo hldexqg_gbc kljZl _]Jbqg_kdt
hit_dlh\ <ukhdh\hevigu_ \\h?u [IjZgknhjfZlhjh\ yl\eyx
dhfihg _glxfbfb&beh\uo IjZgknhjfZlhjh\ b y\eyxlky h”*ghc
ijbgbg k_jv_hlgpuioah\ IjZgknhjfZlhjh\ b kf_"gh]h h[hjm~h\;

k jv_aguo g_bkijZ\ghkl_c 1jZgkijhjKzedh{t\NZ]l _evgh
ijh\_~ gb_ ~bZ]ghklbdb khklhygby \\h~h\ y\ey Iky \Z gu
f_jhijbylb _f

ljb \uiheg_gbb ~bZ]ghklbdb \ukhdh\heviguo \\h~h\ d
we f _glh\ we_dljbg_kdhc kbkl _fu g_h[oh”bfh knhjfbjh\.
ko fm aZf_ s _gby >ZggZy ko _fZ iha\hey | ZgZebabjh\Zlv
\k_ ¢ p_ib 1zd b __ WZklewgu& |Zd _ \gdj\btvgby \
jZkkfZljb\z _fhf h[t_dl_ bkkRaWhhWagifyfh® ev ko fu azZf_s
\ukhdh\hevigh]h \\h"Z

lj_ "~ qg_fi_j clb dihkljh_gbx ko _fu aZf_s _gby gm gl
dhgkljmdpb_c¢ \ukhdh\hevigh]h \\h*rZ GZqgg_f k h[s_]h
\ukhdh\heviguo ljZgknhjfZlhjguo \\h~h\ dhlhjmx fh_ gh m\

;Zah\hc dhgkljmdlib\ghc qgZklvx \ukhdh\hevigh]h
lhdhijh\h~*ysbc klI_j° _gv gZ jbkmgd_ pbnjZz ijb ih
hifhldZ ljZgknhjfZlhjZ ih"dexqZ |ky d \g _rg _c ebgbb C
g _j_a baheypbhggu_ ijhf_"mldb jZkklhygb f hl " h f1
nhev]b gZ jbkmgd_  pbnjZz

Jbkmghdhgkljmdib\gZy ko _fZ \ukhdh\hevigh]h \\hAZ [jZ
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< fZkehgZiheg_gguo \\h*Zo k ihfhsvxhke& ¢§guofid]b
fZkeh kha”~Zxlky baheypbhggu_ ijhf_"mldb < kh\j_f g
kehyfb nhev]b h[dezZ~dZfb jZaf_s _gu kehb 5,3 baheyp
3DSHU dhlhjZzy khklhbl ba keh_\ ki_pbZevghc [m
ki_pbZevguf wihdkb”rguf @hfiZmg"Zf

Dhgkljmdpby \ukhdh\hevigh]h \\h"Z ihoh z gZ
dhgp_gljbg_kdbc dhg”_gkZlhj ihl_gpbZe dhlhjh]lR _j&Z\gt
f ""m h[dez”~dZfb Ihdhijh\h”*ys ]h kl_j gy “h djurdb [ZdZ
Ihke g ¢ \g rg _c h[deZ”~dhc [Zdh]h dhg”™ _gkZlhjZ vy\e
dhgkljmdpbhggh_ dhevph gZ jbkmgd_ pbnjZ MhnrZz
mklZgz\eb\Z Iky \ hI\_jklbb [ZdZ ljZgknhjfZlhjZ gZ jbkm

>ey |h]lh qglhJu \ukhdbc ihl_gpbZe jZ[hg_]h gZijy"
ljZgknhjfzZlhjz jZkij_~ _ebeky ih gZb[hevr_fm imlb r
ijh\h~"ysbo h[deZ”"hd ke_"m_| mf_gvrblv ih f_ j m~*Ze g

Kl _j gy WIihl imlv [_j_ | gZgZeh hl \_jog__]h b gkt
lhdhijh\h~ys 1h kl_j gy “h djurdb [ZdZ ljZgknhjfZlhjZ
dhevpZ 9Z jbkmgd_ pbnjZz LZd _ \Z gh qlh[u

we f glZjguo dhg” _gkZlhjh\ JueZ jZ\gZ \h ba[_"Zgb.
JZKij_~ e _gby gZijy _gby \ jZ"bZevghf gZijZ\e _gbb

K ithabpbb we dljbg_kdhc ko fu aZzZf_s gby IljZgknh
bah[jz Z |ky dzZd p_iv ihke_"h\Zl _evgh \dexqg_gguo
h[jZah\Zgguo ijh\h*ysbfb h[dez”dZfb \\h*"Z < jogbc d
dhg”_gkZlhjh\ ih~rdexq_g d \ukhd-hifjh\hiflygpflonZz &in j gx Z
gb gbc dhgd plhfimkm [ZdZ ljZgknhjfZlhjZz HI ihke _~g_c F
dhjimkhf IjZgknhjfZzlhjz k~ _eZg ki_pbZevguc \u\h® gZ jk
jZaebqguo bklhggbdZo wlhl \u\h”® h[hagZqgZ_ |ky agfqogH \
"ey baf_j_gby iZjzZf_ljh\ baheypbb \\h~Z khlezkgt
| _jfbgheh]bb ©baf_jbl_evgu_ | _klu2 <h \j_fy jZ[hlu \\I
"he g [ulv \k_]~"Z aZa _fe_g < hl_qgq_klI\ _gghc ebl_jZImj_
©baf_jbl _evguc \u\h”2 bgh]*Z gZau\Zy ijhklh ©IBG?

QlhJu hkms_klI\blv hil[h]j wg_j]bb 7ey jZ[hlu kbkl
ljZgknhjfzZzlhjz gZijbf_j 7~ey jZ[hip "Jh®e KQ_ c h[deZ"¢
\ukhdh\hevigh]h \\h*Z ij_~"mkfhlj_gZ mklZgh\dZ hkh[h]h \
jZaebgguo bklhggbdZo gZaul\Z_lky ©3RWHQWLDO 7D
ith*dexq_gh mkljhckl\h ey ij_h[jZah\Zgby wg_j]lbb IhdZ i]
hrgh ba klZg”~Zjlguo gZijy _gbc < kemqgZ__keb \ hil[hj_
lh "Zgguc \u\h® ke _"m_| aZa_feblv D lirgtiehfied ADS Y h  \ L
hfuggh hlebqz _lky HhlestdiDn®%Z ©

Bkoh”y ba \ur_kdZaZgguo dhgkljmdlb\guo we_ f _glh\
\W\h~rZ bah[jZabf _]h ihegmx ko _fm aZf_ s gby >ZggZy
\u\h~Zfb ijb\_~ _gZ gZ jbkmgd_ hgZ khklhbl ba Ij_o _fd
[hevrbgkl\ kemqgZyBoténtith TD&®2 g bkihevam_I|ky \ dhgk
\ukhdh\hevigh]h Yen2zZy _bra bf fh gh ij_g_[j_qv Bkoh”y b
ko _fZ azf_s_gby \\h*Z [m”~_1| bf_Iv g_ Ijb _fdhklb Z ~\_ .
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K h[t_"bgylky \ h*gm _fdhklv K LZdbf h[jZahf gZ ko_
AN fdhklb dhlhju_\ jZaebgqguo bklhggbdZo h[hagZqZxl

T
F
Es

JbkmghdhegZy ko fZ aZf_ s _gby \ukhdh\hevigh]h \\

C2
Ca

>ey [he__ dZq_KkI\_ggh]h ZgZebaZ khklhygby \ukhdh\l
we f glu dhlhju_ ihlj_[mxIky \ ijhp_kk_|j Zevguo baf
ithkljhbf wd\b\Ze glgmx ko_fm k bo mqgZklb*éy H@Z ejb &4 b
jZkq_1Z izZjzf_Ijh\ o0Zjzdl_jbklbd hI® _evguo nmgdpbhg.
hit dlZz \ p_ehf < gZr_ f kemgzZ_ wd\b\Ze glgZy ko f
h[jZ[hldpb amevIZlh\ baf_j gbc gZijbf_j fhswhikblpbbglZ
_fdhklb Ke_"h\Zl _evgh wlZ ko_fZ ihfh _| jZkkgblZlv "Z
jbkmgd _ ij_"klZz\e_gZ wd\b\Zaughghyh&wlgifzlh \\h"Z
"hihegbl_evgufb we_ f _glzfb &*_ & fdihk&f jbkmghd
h[hagZg_ gix.dZd

JbkmghdvVdb\Ze glgZy Wé_dljbq_dey ko_fzZ “ey dhgljhe
\W\hrZ ljzgknhjfzlhjz

DZd ihdZazZgh gzZ3jbXigdljZzgknhjfZlhjz fh” _ebjm _ Ik
iZjZee_evguc j_abklhj b dhg”_gkZlhj ljbeh  _gb_ idj_f_g
baheypbb \uaul\Z | we dljbg_kdbc Ihd dhlhjuc bf_ |
j_abklb\gmx b _fdxkdi@xmx\h” hl 1h hI\h~Z |lhqdzZ 8 kh_
a_fe_c k khhl\_ITkl\mxsbf baf_jbl _evguf khijMb\lebgbgb
ihl_jv gZ \\h~_ baf_gy_| ZfiebIm”m b nZam gZijy hgby 8
gZijy _gby k hihjguf gZijy _gb_f fh | hij_~ _eblv wlh
GZijy _gb_ g _cljZzevghc Ihgdb \ukhdh\hevighc klhjhgu
|1Zzd"_ bkihevam_Iky \ dzZq_kI\_ hihjgh]h GZiky fgb¥x =+
hfugguc dhg”_gkZlhj dhlhjuc fh  _| ~Z\ZIv hihjghZzdgZijy

N
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kem Zsbc ”~ey baf_j gby fhsghklb b _fdhklb G _ij_ju!
gZijy _gbc 8 b 8 b kjz\g _gb_ Zfieblm™ b nZa wlbo g
bkihevah\Zlv \ dZzq_kI\_ bg”bdZlhjhBkhklhygby \\h~h\

Ilhkljh _ggZy wd\b\Ze glgZy ko fzZz \ "Zevg _cr_f fh™ | |
rey h[jz[hldb j_amevlzZIh\ baf_j gbc dhlhju_ ihlj_[mxlk
khklhygby \ukhdh\hevigh]lh \\h~Z Ih j_amevIZIZf ijh\_~
ihemqg _gghc ko _fu azf_ s gby fh gh ihkljhblv fzZl _fZIb
jZkkfzljb\z_fhlh h[t_dlZ dhlhjZy iha\lhebl \ ~Zevg cr
khklhygb_  “ey [ukljh]h b dZq_kI\_ggh]h mkljZg _d
g _bkijz\ghkl _c
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F < Dz hekpm”r H evphjmd: : GzZaZfhd | g
(*-nbebZe N=;HM <H ©GBM ©FWB?2,\ ] Kfh
. NbebzZe :H KH ?WK Kfhe)gkdh_

D <HIJHKM IH<UR?GBBYG:FBQ?KDHC MKLHCQB<HKLB
=?2G?2JBIJMXS?=H H;HIM>H<:GBY WE?DLJHKL:GPBC -
GHIJF:EVGHCHKGH<GUO J?FHGLGUO KO?F:O
WE?DLIHWG?J=?LBQ?KDBO KBKL?F

HAgbf ba hkgh\guo djibl_jb_\ wg@dgdpggbjh\Zgby
we dljhwg j] Ibg_kdbWWHkkIley |ky ~z mklhcgbWhikKkKs <
\hagbd4Xhebqgu_ Z\Zjbcgu_ \hafms_gby dZd g_agZqbl_
ijb\h~ yl d kms_klI\_gguf baf_g_gbyf agZqg_ghbc
we dljhwg j] Ibg_kdh]lh kmbfXI\lZpgb  agZgbl _evgh baf
dZd lhiheh]bx 1zZd b j_ "WWWKZ[hlu

Ilh”r ~"bgZfbg_kdhc mklihcgM\WWKWhgbfZ |ky kihkh[ghkl
wg_jlhkbkl_ fu \hkklZgZ\eb\Zlv bkoh”guc [ebadbcjd bkol
] Ibg _kdbc j_ "bfkimkekl\ gguo \hafmsZxsbo \gda4jbdklj\bc
[ebadh_ d rbgZf ] g _jZlhjgh]lh gZijy _gby oljhldkde aZfL
g_gbc qZklb ] _g_jZlhywe _ddblgibg "ZgbbeBWjzZgknhjfZlhjh\
[1]. Ijb wlhkhojZgy kikkggojhgbaf f_""m qZklyfb WWK ihke_ ac
baf_g_gbc izZjzf_I|jh\ j_"bfz Z AZhklzZzghkbmhibcky Zhke Z
jbcguc j_"bf jZjhllndhgqdgpboh”rghhp_kkZ IThwlhfm khojZ
gb_ h[_ki_qgq_gb_ mklhcgb\hklb wg_jlhkbkleju Ikky hNgher
ba gZb[he__ ZdImZevguo ijh[e_f \ nmgdpbhgbjWlgkb b i
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GZb[hevr__ agZq_gb_ wlZ ijh[e_fZ ijbh[j_1Z _I \ j_fhgl
dh]~"Z kgb _gZ ijhimkdgZy kihkh[ghklv k_Ib WWK 2 khhl
xlky ij_~_eu ih "bgZfbg_kdhc mklhcgb\hklb IThwlhfm \zZ"°
gblv IZdb_ ij_"~ _eu jZajZ[hlZlv b j_Zebah\ZIv f_jhijbylby
| f kZfuf m\_ebgb\ fZzdkbfZevguc ij_"*_e ih i_j _"Z&Z fhc
[ulhgguo gZkl_c¢ WWK bwdhdhblgdddhdmx wnn_dlb\ghklv
bkihevah\Zgby ] g jZpbb gZb[he__ ©" r \uo?2 we_dljhklZ

GZ ijZdlbd_ mklhcgb\hklv hp_gb\zZxl imlzf fh*_ebjh\Z
fZl _fZlbq_kdbo fh” _eyo >ey hp_gdb >M fh”_ebjmx| i_j
\hagbdzZxsbref\gl \hafms_gby b hp_gb\Zxl ozZjzdl_j _]h ij
fhr _ebjh\Zgby i_j _oh”~guo ijhp_kkh\ bkihevamxl fht_ev h
Ze]l ffYonn_j gpbZevguo mjzZ\g _gbc mqgblu\Zxsbo g_ lhev
k Iv gh “bgZfbdm \jZsZxsboky fZrbgnk o\@ kdbky fZfb\b"g
glh az~ZqZ jZkkfhlj _gby \k_o \hafh guo \hafms _gbc \h
khklhygbyo k_Ib bf__ I kebrdhf \ukhdmx \ugbkebl_evgm
ijZdlbd_ g_ j_rZ_fz GZ ijZdlbd_ h]jZgbgb\zZxlky
ghjfZlb\guo \hafms _gbc \ ghjfZevghc h”bgZjguo b ~\h
ko fZo k_Ib

GhjfZlb\gu_ \hafms_gidilg Z\Zjbcgu_ Kkh[ulby hij_"_¢€
ghjfZlb\guf "hdmif2ldlhklyaZzggu_ k

e dhjhldbfb aZfudZgbyfb gZ k | \uo we f glZo djhf_
rbg i_j_f _ggh]lh IhdZ

e dhjhldbfb azZfudZgbyfb gZ kbkl_fZo k_dpbyo rbg v
ith klZgpbc

e Z\Zjbcgufb g [ZeZgkZfb Zdlb\ghc fhsghklb

e hldexq_gb_f \klZ\hd ihklhyggh]h IThdZ b EWI ihklhygg

JZkkfZljb\Z fu_ ko fu 1Zd _ hij_~ e _gu ghjfZlb\gufb
GhjfzeXgko fZ wg_jlhkbkliwfiln %o ifB dhlhjhc \k_ EWI L
we _dljhk I _\h_ h[hjm~h\Zgb_ hij_~ eyxsb_ mklhcgb\hkl\
J fhgug ko_fé wlh ko ifb dhlhjueaBahldexgzggh]h khklhy
hr"ghc beb g _kdhevdbo EWI we _dljhk | _\Wgh™  _d&[hjn
highkbl _evgh ghjfZevg¥thankidbfuc i_j Ihd Zdlb\ghc fhsgt
dhgljhebjm_fhf k_qg_gbb hij_~ ezgguc \ khhI\_Ikl\bb
mdZaZgbyfb ih mklBlcgb\hklb >

>ey h[s_]h ihgbfzgby ijhl_dzZgby i_j _oh”~gh]lh ij
\hagbdgh\_gbb 2ZzZ\Zjbcgh]h kh[ulby ihe_a g f_Ih” iehs
ijhklmx wg_jlhkbkl_fm bah[jZ _ggmx gZ jbkmgd_ dh
wd\b\Ze glgjufg_jZlhjhf JE[hIZ I 1ZjZee _evgh Kk Kbkl
ij_"klZz\ey fhc dZd rbgu [_kdhg_qghc fhsghklb Bo h]
we dljhi_j ~Zgb E b M\Z ljdgkhhjfZlhjZz

T,

I JI T, U
OO | o
HONH

Jbkmghdt*gthfZrbggZy fh” _ev wg_j]lhkbkl_fu
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GZ hkgh\_ ij_~klZ\e glghckkog fgb_ ~bgZfbgq_kdhc mklh
fh> _Ifulv ijhbeexkljbjh\Zgh k ihfhsvx m]leh\hc 0ZjZdl_jbkl

bah[jZ _gghc gZ jBkmgd_

P
1 P
510 16011\'11 0
Jbkmghd]eh\Zy 0Zjzdl _jbkibdZ Zdlb\ghc fhsghklb ]
GZ jbkmgd _ bah[jZ  _gu ljb djb\u_ Z&lB\he fhsgh

oZjZdl _jbklbdb ZdIb\ghc fhsghklb kbgojhgghc fZrbgu ~*
Z\Zjbcgh]h b ihke_zZ\Zjbcgh]h j_"bfh\ khhI\_IkI\_dgh fhs
iehsZ~db Ihjfh " Egby mkdhjEgby Z 1Zd _ &]hehlhjuc
hij " ey | ijh"he bl _evghklv dhjhldhih*"BZindZgby hl

>ey h[_ki_qgq_gby “bgzZfbq_kdhc mklhcgb\hklb g h[oh”hk
lhjfh™ _gby [ueZ [hevr_ mkdhj _gby Ilhwlhfm ~ey ih\ur_g|
mklhcgb\hklb ke _~"m _| eb[h m\_ebqb\Zlv iehszZ”~dm Ihjfh" _
lehsZ~"dm mkdhj _gby

< |Z[ebp_ Ij_~klZ\e_gu hkgh\gu_ kihkh[u ih\ur_gby
dhlhju_ bkihevamxlky \ gzZklhys  \j fy Z 1Zd ~_ ijhz
\ebygb_ gHl]>M

LZ[ebpZKilkkh[u ih\ur_gby ~“bgZfbq_kdhc mklhcqgb\

Kihkh[ ih\ur_gb\y <ebygb_ gZ >M

Ijb ijbf_g_gbb ~Zggh]h kihkh[Z kgb Z Ik}
aZfudzZgby mf_gvrZ |ky iehsZ~dZ mkdhj |
;ukljh_ hldexq_g| iehsz”~rdZ Ihjfh  _gby IThwlhfm gZ ebgbyc¢
mklzZzgZ\eb\Zxlky J[ukljh® _ckl\mxsb_ | e |
\udexqZl_eb

K ihfhsvx :J< ijb kgb™ _gbb gZijy _gby gZ i

_ ijhbkoh”bl iezZz\gh_ m\_ebg_gb_ ZfiebIm~u

_.\IhfZIpq_kdh_ Z\Zjbcglim ihke z\ZjbR@gh]lhbfh\ qlh ijb\h

j_]Imebjh\zZgb __ . A :

\ha[m A _gby :J< mf._gvr_gbx iehsZ”~db mkdhj_gby b m\_¢
- lhjfh™ _gby LZd _ gZ mklhcgb\hklv \ebyx

1 J<
Hldexq_gb_ ]_g_| < fhf_gl hldexq_gby dhjhldh]&.a fldeAkgly
H= qzkiv ]_ g _jZlhjh\ we dljhklZgpbb \ke A
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we _dljhklzZBptkgb Z Iky qlh ijb\hAbl d
iehsz~db Ihjfh Eghy

‘ukljh~_ckl\mxs | >ey khojZg_gby mklhcgb\hklb \j_fy [_klh
Z\IhfZIbq_kdh_ | Ahe gh [ulv f_gvr_\j_ f_gb aZz8dhikljh] .z mM]k

ih\llhjghgexq_gb_ djblbg_kdh]h agZq_gby
;1<

;hevrbgkl\h DA bf__1 g_kbff_Iljbgguc 0ZjZz
N ihnZzaghf hldexqg_gbb ih\j "~zgguo ebgbc
H*ghnZagh_ wg_jlhkbKjbf hldexqg_gbb ih\j ~~zggh

Z\Ihfzlbg_kdh_ |\ "ebqb\z Iky Zfieblm~Z Zdlbigke #hZghé

'tl‘.',hggh— Vdex{ “ptP' b \hajzkiz | iehsg@hdZgby qlh ih
' khojZgblv mklhcgb\hklv ljb mki_rghf

i j_oh~ gZ 0ZjzdIPjjok|bZevghlh j_"bfz
>Zgguc kihkh[ m\_ebqgb\zZ | iehszZ~dm If

: : kgb  gby fhsghklbPtmjjjdgulb f gZ g _kdhev
jDzjj]'jdr:ng—zf—l?ngj[zgg i Jmebjmxsbo de@iZdHiZIdhf AZgghlh f_IN
lh glh DJL gZ ]b"jhwe_dljhklZgpbyo =W«

g \hafh ghklb [ukljh]h i j djulby ihihdZ \t

ljbf _g_gb_ we_dljbg_kdh]h Ihjfh’ _gby
djzldh\j_f gghf \dexqg_gbb gz rbgZo
. ki_pbZevgh]h Ihjfhagh]h Zdlb\gh]h khijh
?/\r/](.af_hd‘ljbg_kdh_ khanzZzl “hihegbl_evgmx gZ]jmadm ] _g_jZ
It _gb_ ih\ur_gbx iehsz~db Ihjfh'_gby D g_~hkilzZl
ke “m_1I| hlg_klb [hevrb_ aZljZlu gZ mkljh
Ihjfh™ gby qglh aZljm”~gy | Jh bkihevah\Z

>ey j _ZebaZpbb mijZ\eyxsbo \ha” _ckl\bc gZ H= DJl
lhjfh™ _gb_ bkihevam _|ky ijhlb\hzZ\ZjbcgZy Z\IhfZlbdzZ 1:
2 hkms_kl\e _gb_f jhijbylbc gZijZ\e ggud @gZfblgh&jd g ¢
mklhcgb\tbkIWthkklZgh\e _gb_ ghjfZevgh]h j_ "bfZ jZ[hlu w¢
ljbf _g_gbl: h[mkeh\e_gh djZldhkjhqghklvx ijhl_dZgby
ijhp_kkh\ \ WWK \ | fi_ dhlhjuo g_h[oh”bfh j Zebah\
\ha” _ckl\by gz izjzf _Ilju we_dljhwg_j] Ibg_kdh]h j_"bfz

Hkh[ _ggh ZdImZevgh gZebqgb_I: gZ we_dljhklZgpbb
k Ib dh]*Z hkeZ[e_gu k\yab k WWK Ijbf_g gb_1: g_
kgbfZz | h]jZgbq_gb_ gZ \u”Zgm fhsghklb we dljhklZg|
ZdlmZe g \hijhk jZajzZ[hldb "~hihegbl_evguo | "bfguo f
mkh\ _jr_gkl\h\Zgb_j_ "bfh\ jZ[hlu mijZ\eyxsbo \ha”_ckl\

LZd gZijbf_j djmigZy j_]bhgZevgZy we_ dljhklZgpby
iylb EVA0d< Ba gbo "\_ EWI k\yaulzZxl| klZgpbx k fhsgh
k\ukrbf gZijy _gB30d< Z hklZevgu_ jZkij_™_eyxl \u”".
fhsghklv ih22&Kd< iblZxsbf k_ld< HIghkbl_evgh keZ[Zy
\urZgb fhsghklb '\ kh\hdmighklb k bkihevah\Zgb_f fZ
\udexqgZl_e_da< ijb\h~*bl d Ihfm qlh ijZdlbg_kdb ex[h
dhjhldh_ azfudzZgb_ fh  _| ijb\_klb d gZjmr_gbx "bgZfbq_l
hkh[ _ggh \ j fhglghc ko f < ko _f_ °~ j _fhglZ ~\mo
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hldexq_gby Ij _Iv_c¢c k_Iv [m”~_| hkeZ[e_gZ gZklhevdh qlh
bf xs _cky |I: g \hafh'gh h[_ki_gblv “bgZfbg_kdmx mklhc
[ _ aij_\_glb\gh]lh h]ljZzgbq_gby _z ih fhsghklb

lj_ \_glb\gu_ h]jZgbg_gby klZgpbb ih fZdkbfZevghc
fhsghklb \ghkyl h]jZzgbqg_gby ey kh[kI\_ggbdh\ we ZdIjhkl

Ney ihlj_[bl_e_c ih ihdmid_ ~_ezZz_ fh]h h[tzfZ we_dljbq_
maeZo WWK ih dhgdmj_glguf p_gZf gZ jugd_ fhsghklb
fh™ 1 ijb\h~*blv dZd » _nbpblm we _dljhwg_j]l]bb fhsghklb

p_gu we _dljhwg_j]Jbb “ey dhg _qguo ihlj [bl_e _c¢ Dj
hljZgbq _gby kgb zZxI \hafh ' ghklb ~bki_Iq_jkdbo p_gljh\
fhsghklb ~"Zgghc klZgpbb ~ey j_]Imebjh\Zgby i_j _éhdh)
k g gbyo qlh \eby | gZ gZz~z ghklv b mklhcgb\hklv WWHK
dhfie_dk_ ijb\h”~yl d kgb _gwdhlglofdplmdkkdhc wnn WiWbK gl k1 b
hij ~ eyxl ZdIimZevghklv b g _h[oh”~bfhklv kgylby mdZa
\ugm *"Zy bkdZlv kihkh[u ih\ur_gby "bgZfbg_kdhc mklhcq

>ey mdZaZgghc \ur_ j _]JbhgZevghc we dljhklZgpbb ie
jZkqzluijh\_jblv h[_ki_q_gb_ "bgZfbq_kdhghmfkdaegbbdhkltl
] _fhglguo ko_fZo K mqgzditwfdhighfpmdkdh]h kjZ\g_gby \
gZb[he__ hilbfZevguc \ZjbzZgl ijb dhlhjhf ~hklb]Z _Iky
gZbemqrbc ihdzZaZl _ev ~bgZfbg_kdhc mklhcgb\hklb Z
\hafh ghklb \u”"Zgb fhswikKDb

GZ ijZdlbd_ ey ZgZebaZ "“bgZfbgq_kdhc mklhcgb\hkl
[hevrh_ dhebq klI\h jZzkqzlh\ >ey khdjZs gby \] f gb gZ
[mMAmI| jZkkfhlj _gu jZaebggu_f ITh~u \hafh ghklv h[hkgh\.
i _j_qgy ijh\h~bfuo jZkgihk\gh\Zggh _ mijhshybeb
wg_jlhkbkl _fuiheg _gbZ\lhfZlbazZpjpdkqgzlh\ b hij _ ~ e g
hilbfZevgu_ ba gbo GZ hkgh\Zgbb ihemg_gguo "Z
jZajzZ[hlzlv f_Ihépdmj_~ e gby hilbfZevgh]h \ZjbZglz "e\
mklhcqgb\hkeéb dljhklZgpbc \ ghjfZevguo b hkgh\guo j_ fh
W W K

< n"Zgghc klzZlv_ Jueb jZkkfhlj_gu hkgh\gu_ \hafh gt
hl_ki_gq_gby "~bgZfbgq_kdhc mklhcgb\hklb b ijhZgZebabj
g_"hklzZzldb Lzd ~_ gZ ijbf_j_j_]bhgZevghc we _ dljhk
j_bf WWKhVhjhf g _h[oh”~bfh h]jZgbgb\ZIv _  \u”"Z\Z_ fmx
djbl _jbx h[_ki_q_gby ~bgzZfbg_kdhc mklhcgb\hklb HJ[h:
\hafh gu_ imlb j_ r _gby ~Zgghc ijh[e_fu gzZ i_jki_dlIb\
gZmgguo bkke_"~h\Zgbc

Ebl_jZImjz

1. Mg_[gh_ ihkh[b_ “ey ~bki_lq_jkdh]h i_jkhgZez ih~ j_~ J]eZ%gR]B “bki_lc
=h\hjmgZ F A:H OWG?J=?LBQ?KDB? L?0GHEH=BB? +

2. H[ mI\_j°~_gbb Ij_[h\Zgbc d h[_ki_gq_gbx gZ~_“ghklb we_ddgzwggfiklitbd kd|

[ _ahizkghklb h[t_dlh\ we_dlphwgg jjlHbjdlgbfZxsbo mklZgh\hd F_IhAbg_kdb_ m
mklhcgb\hklb wg_jlhkbkl_f ijbdZa Fbgbkl jkI\Z wg_j]]1!lkdb AR h]bkZ\jpnkEz h
\ Fbgxkl_ JN  Z\]mklZ_ ]bkljZpbhg§aoes)
3. 1jhib\hZ\ZjbcgZy Z\IhfZIbdZ b j_e_cgZy azZsblZ \ WK mq_[WkKhkh[b_ ~ey 7
4. ;_jdh\bq F : =eZ ur_\ < : K_f_gh\ < : :\lhfzZlbdZ wdepHkbklbdkg [gb
bar i_j_jzZ[ -F~hWg_jlhZlhfbarzl k
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: K DmeZ]lbg klm~_gl jmd <1 DZ\q_gdh\
nbebZe N=;HM <H ©GBM OFWB?2 \ | Kft
G:EBA F?LH>H< >B:=GHKLBDB KBEH<UO

LI:GKNHJF:LHJH<

ljb k\h_\j_f _gghf \uy\le_gbb ih\j_"~ gbc \ I|jZgknhjfZz
ba[_"ZIv Z\Zjbcghc kbImzZpbb Z IZzd _ [he__ \u]lh”~gh khi
GZ k_]h~gyrgbc ~ gv kms_klI\m_ | fgh  _klI\h kihkh[h
| _ogheh]lbqg_kdh]h khklhygb_ IljZgknhjfZzlhjz GZb[he_ _
kgblZxlky | _f Ih~"bdb "bZ]ghklbdb we_ dljhh[hjm~*h\Zgby
dhlhjuo g_ Ij_[m_Iky kgylb_ jZ[hqg_]1KBZkdkZhjlybfqgbly
ijhZgZebabjm _ f kZfu_agZqgbfu_ba gbo

L ieh\babhguc ZgZeba kbeh\luo b Z\lhljZgknhjfZlh
keh ' gzZy ijhp_"mjzZ |1Zd dzZd ijb \hagbdgh\ _gbb ehdZev
ljZgknhjfZlhj_  hgb ©aZ]lemrzxlky?& kIl _kI\_ggufb | _ieh
fZ]gblhijh\h*Z b hoeZ”bl_ey > @ ljb  wlhf jZ[hl,
kKihkh[klI\mxsZy mkdhj _gbx pbjdmeypbb fZkeZ kgbabl I|_
| _fi_jZImju \ f_klZo ih\j_"~ _gby Z IZd _ mf_gvrbl jZkij_
f kl_ ihl_gpbZevghc ihehfdb >ey ijh\_"~ gby ZgZe
| ieh\babhgghc ~bZ]ghklbdb g _h[oh”bfh mqgblu\ZIlv jy” n
dhgkljmdpbhggu_ hkh[_gghklb IjZzgknhjfZlhjzZz Ibi b kj
ijbf_gy _fhc h[fhldb b fZ]gblhijh\h*"Z mkeh\by wdkiemZI:
balJhlh\e _gby b ~jm]b_ hkh[_gghklb kihkh[gu_ ih\eb\
| ieh\bahjz D Ihfm °~_ gZ ih]j_rghklv baf_j gbc \ebyx
N 1Zeb ljZzgknhjfZlhjZz \dexqZy fZkehgZiheg _guc [Zd h[
|1Zd "Ze__ N\ dhlhjuo \u®_ewnZlk@ll jvehdbgaknhjfZlhjZ gZ \bo
lhdbF_Ih® ~“bZ]ghklbdb hkgh\Zgguc gZ bkihevah\Zgbb |
ihalhey | \uy\blv ke _“mxsb_  ih\j_"~ _gby \bldh\u _
ljZgknhjfZlhjZo ~ _n_dlu dhglzZdlghc kbkl_fu j_]Jmebjh\db
JIG \hagbdgh\_gby fZ]gblguo ihexkh\ jZkk_yglay |jZg
gZjmr_gbc baheypbb qZklbp fZ]gdflhgihdbh”Z \gmlj _gg._
pbjdmeypbb fZkezZ \ [Zd_|ljZgknhjfZlhjZ h[jZah\Zgb_aZl
\gmlj _ggbo dhglzZzdlguo kh_~bg_gbagaijinhlhglbgbad®]hh[ju\t
rbghd aZa_ fe _gby gZ]j \u gZ ZiidjgKgdb\la&v gy \\h”"h)
A n_dlu kbkl _fu hoez ~ gby gZkhkh\ nbevljh\ \ glbey
"bZ]ghklbd_ | _ieh\babhggh_ h[hjm~h\Zgb_ ~lergAhlulv m
dzd fh gh [eb _ d IljZzgknhjfZlhjm gZ Kkj_"~g_c nZa_ Kk
h{t_dIb\2" Djhf_ wlh]lh kdZg j “he  _g h[_ki_gb\Zlv Zm~"t
Ihke mklZgh\e _gby ihklhyggh]h | _fi_jZImjgh]h j_"bfzZ |_
ithdz”~jh\Zy ktzfdZ gZqbgZy hl \_jog_c nZau gZijbf_j €
ke "mxsbc dzZ”~j ~he g i_j_dju\zZlv ij_~u”“msbc gZ
ij_bfms_kI\Zfb f_Ih*Z | _ieh\hc "bZ]ghklbdb y\eyxlky kdh
A"hklimighklv L _ieh\hc ZgZeba kjzZ\gbl_evgh [ukljuc ih hl
f ThrzZf >ey Ih]h gqlhJu hij_~ _eblv khklhygb_ h[hjm~h\Zgt
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k dmg” >ey | _iteh\babhgghc ~bZ]ghklbdb g_ Ij_[m
we _dljhh[hjm~h\Zgby Z lZzd" _ [hevrh _
hjl]ZgbazZpblhogihg kdbo f _jhijbylbc Kh\j f ggZy | _ie
dZf_jZ hg_gv ijhklZ b m~h[gZ ey bkihevah\Zgby Z \kljh
ithal\hey d dhlhjuo kemqgZyo ijh\_klb *“bZ]Jghklbdm gz f_k
| ieh\hc kdZg_ | kjZ\gbl _evgh g_"hjh]l]hc ihwlhfm ex[mx
fh gh hkgZzZklblv | _ieh\babhgguf ~bZ]ghklbq_kdbf ZiizZjZ
f ITh "bdb | _ieh\u_ ihlhdb ijb ehdZevguo hldexq _gbyo
©]Zkylky2a _klI_kI\_ggufb ihlhdzfb kbkl _fu hoezZ ™~ gby
dhihju_ kihkh[klI\mx] mkdhj_gghfm pbjdmebjh\Zgbx fZ
| fi_jZImjm \ f_kl_ih\j_"~ gby

<b[jh”*bZ]ghklbdZ h”bg ba \ukhdhwnn_dlb\guo f_Ih’
kbeh\uo I|jZgknhjfZlhjh\ <b[jZpby y\ey |Iky f oZgbqg_ kd
gZklb ljZzgknhjfZlhjZ ih wibp_gljm b g_cljZevghfm iheh
ijbkmsb \k_f f_ozZgbafzZf jZ[hlu we_dljhh[hjm~ hABgblya <b
gZb[he_ _ gZ]ey”guo b h[sbo iZjZf_I|jh\ ddokdhjacafth\'Zd Melw
hi_jZlb\ghc hp_gdb | ogbg_kdh]h khkihygby hlhj
"bZ]lghklbjh\Zgby ijbgbg _]h ihl_gpbZevguo ihehfhd
ijhp_kku ij_I_ji_\Zxl dZg_kI\_ggu_ b dhebq_kI\_ggu_ b
jZa\blby g bkijz\ghkl _c¢c we _dljbg_kdhc fZrbgu < nbabg_
dhe [Zgby ih\ _joghklb [ZdZ dZqg_kI\_ggh khq_ 1Z Ik
fZ]gblhijh\h~"Z < ijhp_kk_ jZ[hlu baf_g _gb_ klI_i_gb \b
\b[jZpbb baf_g_gb_iqEXihbd ¢ h[gh\e_gbyf h[s_c \b[jZpt

dZjlbgu GZ ijzZzdlbd_ | _ogbqg_kdh_ khklhygb_  Zdlb\gh
0ZjZdl _jbam_|ky ke _"mxsbfb \b[jZpbhggufb iZjZf _|jZfb
\b[jhkdhjhklv b \b[jhi_j f s gb_ >ey dhebqg_kI\_gg
\b[jhkb]gZeZ gZb[he _ rbjhdh bkihevamxl \b[jhi_]

\b[jhkdhjhklv >ey baf_j gby \b[jZpbb bkihevam_ Iky \
j]_"bf_baf_j gby \b[jhmkdhj_gby \b[jhkdhjhkl_c beb kj.
agZq_gbc \b[jhi_j f s gby J amevlZlu \b[jh*bZ]ghklbd
kjZ\gb\zZxlky f_""m kh[hc b k blh]Zfb jZg__ baf_j _ggt
\b[jZpbhgguo agZq_gbc "ey ljZgknhjfZlhjZz g | H”gZdh
gZdhie_gguc g_dhlhjufb hj]ZzgbazZpbyfb dhlhjuc jbh ' gh |
hp _gd_ j_amevlZlh\ baf_ j gby \b[jZpbc we_dljhh[hjm~h
wlh]lh kihkh[Z *bZ]ghklbdb ~hklZlhggh g _keh guc W bkih
ex[uf \b[jhf_Ijhf kihkh[guf baf_jylv \b[jhkdhjhklv mkdhj
beb kj_~g_d\z”~jZlbgqgh_ \b[jhi_j_f_s_gb_  hJuggh g_ |
jZal[hjdb h[hjm~h\Zgby bf_ | g [hevrhc kjhd ~bZ]ghklb
\uy\e _gby g _bkijZ\ghkl_c¢c gZ klZ*"bb bo jZal\blby |HG_"hl|
ljm~h_fdhklv ihkdhevdm |j _[m_Iky h[_ki_qg_gb_ k_jbb iZ]j
\ [he_ - lhgdZo Djhf_ Th]l]h d Ibim dhgkljmdpbb \I
bgrbdZlhjz ij_~ty\leyxlky hkh[u_ |j_[h\Zgby LZd _ kms_}|
\b[jZpbhgguo dhwnnbpb glh\ hl g kdhevdbo djbl _jb_\
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keh ghklv "ey \u® _e _gby dhe [Zgbc b bo k\yab k gl bkijZz
d gbadhc Ilhgghklb *bZ]Jghklbdb we_dljhh[hjm~*h\Zgby
F_Ih?ru ZgZebaz fZzkeZ ba ljZzgknhjfZlhjgh]lh [ZdZ h[rk
"ey "bZ]ghklbdb _]h |_ogbqg_kdbo khklhygbc jZkd 1Z hi
ijhlghaz jZa\blby \hafh ' guo A n_dlh\ | j\bqgu _
\ur_mdZaZggh]h ih*oh”"Z "bZ]gwlklbjhazgbn Ztu nbabqg_kc
obfbg_kdbo bkke_ "h\Zgbc ojhfZlh]jZnby jZkl\hj_gguo ]Z
ijhAmdlh\ FZkeh ljZgknhjfZlhjZ hkms_kl\ey | "\ _ nmgdpt
baheypby ~ 1Ze ¢ ljZgknhjfzlhjz Z 1zZzd" _ hlI\h™ | _ieZ h
dhfihg _glh\ we _dljbg_kdhc fZrbgu hifhldb fZ]gblhijh
nbabqg_kdb_ k\hcklI\Zz fZzkezZ fh gh km~blv h _]h “"bwe_¢c
<eZ]Z kms_klI\ _ggh \eby | gZ “"bwe_dljbg_kdh_ ~ ckl\b_
g _Cc ]Zau b jZaebqggu_ ijh*mdlu jZkiZ~"Z baheypbb. kms_|
>ey wlh]h kihkh[Z ~bZ]ghklbdb dZd ijZ\beh ZgZebabj
\h*hjh*Z wlZgZ "“bhdkb”"Z ml]e_jh*Z Zp_lbe_gzZ f_IZ
ml]e jh*"Z Obfbqg_kdbc ZgZeba jZklI\hj _gguo ]Zah\ \ fZke
A\ _ ]jmiiu ith\j_"~_gby 1_j\Zy ]jmiiZ \dexqgZ_1| \ k_[y i_j_
lhdh\_"ms_c qZklb b we_f_glh\ dhgkljmdpbb-hxkleYyghGZ]j
baheypbb b fzkez ~h | _fi_jZImju'KihpyAdiZz_ ijb\_~ 1| d
ih\ur_gbx dhgp_gljZpbb wlbe_gzZ i-gZ]lkl)bfZkelZltbgazajy”?
ijb\h”~bl d m\_ebqg_gbx ijhp_glgh]h khhlghr_gby Zp_Ibe_
kdzZ  _|Iky gZ k\hckl\Zo fZkeZ <lhjhc J]jmiihc *_n_
we dljhjZzajy®u \ fZzke_ljZgknhjfZzlhjZz Bo fh ' gh ih®_eblv
b [hevrh]h ihl _gpbZezZ QZzZklbqguc jZajy”™ ijb\h”*bl d kbe
dhgp_gljZpbb \hYhfifhkR&_ b g_kms_KkI\_gghfm ih\ur_gbx
wlbe _gZ >m]h\u_ijZ\&jyylu d kbevghfm ih\ur_gbx dhgp_
\h~*hjh~Z b Zp _lbe _gZ Z 1Zd _ g _kms_klI\ _gghfm ih\ur_
f 1ZgZ b wlbe _gZ |Ij \ur_ggu_ ghjfu hdbkb m]Je jh”Z b
kb~ | _evkl\mxl h [ukljhc ~_1jZ*Zpbb k\hckl\ fZzkez Z |
IN\zj*hc baheypbb GZ]j_\ I\_j~h]h baheypbhggh]hofBl_ jbZ

hdheh ij ~ evguo agZq _gbc | fi_jZImju ijb\hAbl d ijb
mle jh~"Z >hklhbgkI\hf f_Ih~AZ ojhfzlh]jZnbb y\ey lky _]
hij ~ e _gbb khhi\_Ikl\by  dZq_kI\m mklZgh\e gg

ljZgknhjfZlhjgh]lh fzkezZz b \ ihke_"kl\bb IljZzgknhjfZlhj.
"bwe _dljbg_kdhc kihkh[ghklb b khihklZ\e _gby Kk
"bwe _dljbg_kdbf j_kmjkhf Ba g_"hklzldh\ fh gh hif_Ibl
keh ghklv *Zgghc hi_jZpbb “bZ]ghklbdb

Hkgh\gZy jZajdkhildea&ram_fuo | _ogbq_kdbo f_Ih”Ah\ At
ljZgknhjfZlhjh\ azZ\_jr_gZ h”*gZdh gZ k_]h”*gyrgbc ~_gv
gh\uo bkke_"h\Zgbc ih jZa\blbx b hilbfbabjh\Zghx "Zggu:

< jZ[hl_ > @ bkuekihmavah\Zgb_ "bZ]ghklbg_kdbo dhfi
"bZ]lghklbdb we dljhkgZ[ _gby qglh[u memqgrblv bo ijhba\
bkke_ "h\Zgby bkihevamxlky "“bZ]ghklbg_kdb_ dhfie_dk
oZjZdl_jbklbdb kljmdImjZz b \ebygb_ bo gZ jZ[hlm
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lj_bfms_kI\Z ij_~eh” _ggh]lh f_Ih~Z ih\ur_gb_ gZ”_ "ghk
[eZ]h”"Zjy memqgr_gbx |Zdbo iZjzZf _Ijh\ dZd kl_i_gv ]h
bkihevah\Zgby I _ogbqg_kdh]h kj_~kI\Z kjhd \hkklZgh\e_g
kjhd kem [u j_kmjkZ

< > @ jz[hl_ ij _~ez]Z_Iky gh\h_ ijh]jzffgh_ h[_ki_
| ogbg_kdh]h khklhygby kbeh\h]h IjZgknhjfZlhjz dhlhjh_
\ " ~bZ]ghklbd_ | _ogbq_kdh]h khklhygby ljZgknhjfzlhjz ih

ljh]jzffgh_ h[_ki_qg_gb_ h[jZ[Zlu\Z_| \bamZebabjm_ | j_
ljZgknhjfZlhjgh]lh fzZkez b ij_"~ezZ]Z | j_dhf_g~"Zpbb ~*
h[kem b\Zgby beb \u\h~Z \ j fhgl Ij_bfms_klI\h ij "eZ
\hafh ghklv [ukljh]l]h hp_gb\Zgby khklhygby fZkeZ
memqgr_gb_ jZ[hlu hi_jZlhjZz kgb  _gb_ jbkdZ hrig[hglb\ j r
k\h_\j f ggh]lh \u\h*Z we_dljhh[hjm~h\Zgby \ j _fhgl

< jZ[hl_ > @ ij_"klz\e_g f_Ih” dhfie_dkgh]h *bZ]ghkl]
fZkeyghc | _ogbdb gz ijbf_j_ ih”~klZgpbb d<l| B kk
\hafh ghklv ijh\_klb ZgZeba |_ogbg_kdh]h khklhygby
jZa\blb_ ~ _n_dIh\ hij_~ e _gb_ | _dms_]h khklhygby h[h
jbkdZz 2~ _n_dlIh\ fhr_ev ijhp_kkh\ glhfu ijh]jghabjh\
h[hjm~h\Zgby \ gZklhys__ \j_ fy Ij_bfms_KkI\Z ij_"eZ]Z_
ithal\hebe Z\lhfZlbq_kdb \u”~Z\Zlv bgnhjfZpbx h | _ogbgqg
we dljhklZgpbb bkdexqgb\ \ebygb_ g _eh\ dZ H~”gZdh
nhjfbjh\zZlv f_Ih~u ~bZ]ghklbdb jZajz[hlZIv | _ogheh]bqg._
ghjfZlb\u b djbl_jbb hp_gdb | _ogbq_kdh]h kkkinglgyo h
hitzf klZlbklbg_kdhc bgnhjfZpbb b d\ZebnbdZpby ki_pbZ
bkiulZgbc

JZ[hlZ > @ jZkkfzZljb\Z | Zelhjblf ZgZebaZzZ ljZgknhjfz
hkgh\_  bkke_ _~h\Zgby e _"bl jZajz[hldZ Ze]hjblfz A~
hr"ghnZaguo ljZgknhjfZlhjh\ gZ]jmadb ijb hlkmlklI\bb hrb]
NZgguo < dZqg_kI\_ ~bZ]ghklbg_kdh]h izjzf_IjZz ijb hj
ljZgknhjfZlhjh\ ij_"*eZ]Z |Iky bkihevah\zZIlv izZjZf_lju we
ko fu I|h _klv izZjzf _lju __ ko _fu aZf_s _gby Ih baf_g
khijhlb\e _gby h[fhldb fh gh ihkgblZlv p_ehklghklv p_i_c
khklhygb dhglZdlguo kh_"bg_ghbc Baf _g_gb_ mij
k\b™ | _evkl\m_| glh \ h[fhld_ bf _xlky "~ _nhjfZpbb b
lj_bfms_kI\Z hibkZggh]h f_Ih~Z ZgZeba jZkq_lzZ 1jZq
gZijy _gb_f iha\hey_ | dhjj_dlgh mqgblu\Zlv hrb[db baf_j
azZ”"Zq >bZ]lghklbdZ hkms_ kl\ey Iky gZ hkgh\_izjzf _Ijh

baemqg_gby dhlhju_ gzZb[he__ Ihqgh hljzZz zZxl| ihy\e_gb_
bo jZa\blby
< jZ[hl_ > @ ijh\h*blky bkke_"h\Zgb_ ~bZ]ghkl

ljZgknhjfZlhjz \ ghjfZevghf j "bf_ih”~ gZijy ' _gb_f b fhgl
\Z guo iZjzf _ljh\ iha\heyxsbo ihemgblv \ukhdh_ dZq_KkI\t
dhgljhebjm_fuo h[t_dlh\ Qlh[u ~hklbgqv gZbemgqr_]h j.
jZkrbjblv kibkhd ~hihegbl _evguo o0Zjzdl_jbklbd b ~Z
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kb]JgZebabjh\zZlv \ kemqZ_ ij_\ur_gby ~“himklbfh]h agZq_
i ZjZf _ljh\ lj_~eh” _gguc f_Ih™ h[ez”"Z_ | wdhghfbqg_kd
kgb™ _gb_ ms_j[Z hl | _ogheh]bg_kdbo ih\j_ "~ gbc \uau\
Z\Zjbyfb ljzZzgknhjfzZzlhjh\ b ke_~h\Zl_evgh kgb _gb_f
ih\j_ "~ gbc \ wg _jlhkbkl fZo b gZjmr_gbc we dljhkgZ[ _¢

Lzdbf h[jZzahf ke_"m_1| hif_Iblv qglh \ gh\uo bkke_ _"h\Z
f Ilh"bd hp_gdb [|_ogbqg_kdh]h khklhygby IljZgknhjfZlh
dhfie_dkguc f_Ih® k p_evx h[h[s_gby b kh\_jr_gkl\h\Z
"bZ]lghklbdb b bo zZ\lIhfZlbazZpbb QIlh \ ihke_ ~kl\bb ijb\l
wdhghfbgghklb b IThgghklb ~"bZ]ghklbdbhlg¥Yoeywyh jhZ&lm phro |
wnn_dlb\ghklv "bZ]ghklbg_kdbo f _Th~h\ hlke_ ~h\z
ljZgknhjfZlhjh\

Kibkhd ebl_jzImju

1. Fbo__\=F L_ieh\babhgguc dhgljhev \ukhdh\hevighlh h[hjmB"hGzZ gbgvd\Zg
7-_ ba”® Q_[hdkXhuQ B&az+l 22004. - k

2. K: ;Z2°Zgh\Z Hkgh\gu_ iheh _gby f_Ih~bdb bgnjZzZdjadjkhh iy mZJg\Zigltbyd bb w<eE
ljbeh_gb_ d "mjgZem 4N Pbaydhkhkd\a @®laN ©Wg_jlhijh]j_kk& ©Wg-_j]l_Ibd?

k

3. Dhfie_dkgzZy "bZ]JghklbdZ baheypbb fZkehgZihegZgmib h[hjdmDEZglby kdZkE L

Kljb h\Zz L-bgbghheh]bg_kdb_ ijh[e_H2016. jdbk-zK -25.

H[ wnn_dlIb\ghklb pbnjh\hc kbkl_fu ijhzZzdlb\ghc *"bZ]gjliKlIhdh\ kbe@\u:@xjghdknh

H K <yldbgz : ? G_fbjh\kdbc <_klgbd bjdmlkadhglhg] kkidh & jiknid b @oPRIH | Z

- < - K -976.

5. ljbf_g_gb_ ~bZ]ghklbg_kdbo dhfie_dkh\ kbkl_f we_dljikdZpaZlgley ¢ ey mzgu_
K < ?jrh\ : F >fbljb_\ Ba\_klby Imevkdh]lh JThkmA"2pEB\-<ggh]K méRb\_jkbl_I
ljh]ljzffguc dhfie_dk “ey dhgljhey |I_ogbqg_kdh]hzigklajf@blyj kb em\agZlebam fZke

J : =bfZ*"b_\ B < B\rbg G < > gbkh\Z >th]B§ @dhih khgtbd- HXKdbd-+leZ

- K -120.

JZajzZ[hldZ Ze]lhjblfz "bZ]lghklbdb IjZgknhjfZlhjh\bjwogzZz¥nFaddhkj[_gdh X K

Y[ehdh\Z GZmqggu_ |jm~u-206éviul[\}lnKa Z-66.

»

o

~

> < Eh[Zkh\ kIm”~ jmd E < <Zcl_e_ghd
(nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfl

BKKE?>H<:GB? <EBYGBY J?=MEBJH<:GBY G:IJY@?GB"
IHL?JB :DLB<GHC FHSGHKLB < K?LB

< ebgbgzZ ihl_jv we _dljhwg _jl]bb \ k_Ib y\ey Iky h?"
ithdZaZl_e_c wnn_dlb\ghklb jZ[hlu "Zgghc k_Ib
m~h\e _I\hjbl_evguf fh ' gh kgblZlv mjh\_gv ihl_jv we_ dljt
4+ Hkgh\gmx qZklv ba kmffZjguo ihl_jv khklZ\eyx| gZ]
ebgbyo b ljZgknhjfZlhjzZo

HArgbf ba kihkh[h\ mf_gvr_gby gZ]jmahqgguo ihl_jv
j_]lmebjh\Zgb_ gZijy _gby AZdhg j_]mebjh\Zgby hij
fbgbfbazZpbb ihl_jv \ k_Ib k mq_Ilhf g_h[oh”bfh]h mjh\
ithlj _[bl _e _c Lzd _ mqgblu\Z_ Iky glh fZdkbfZevgh
hl]jZzgbgb\zZ Iky ij_~_evgh \hafh guf ih mkeh\byf wdkier
h[hjm~h\Zgby \ dhgdj_Ighc k_Ib >ey ih~™ _j"Zgby g_h
hldehg gbc gZijy _gby m ihlj _[bl _e _c \hafh ' gh hkms_kl\¢
gZ ljZgknhjfZlhjZo iblZxsbo ihlj_[bl_ e ¢ H”gZdih_"Zgg
ijZdlbg_kdb g_ \eby I gZ ihl_jb \ \ur_klhys_c k_Ib [Ihfbfh
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ehdZevguo jZkij_~ _ebl_evguo k_Ilyo mklZgh\e_gu Ij
j_Imebjh\Zgb _f [ _a \ha[m '~ _gby 1I;< dhlhju_ \ hlebgb_ |
kK j_]Jmebjh\Zgb _f ih® gZ]jmadhc JIG bf_xI f _gvrbc \haf
] _]mebjh\Zgby < j _amevlZl_ “~hklbgv |Ij_[m_fuo hldehg_
hkh[ _ggh \ j "bf_ fZdkbfZevghc gZ]jmadb g_\k_]J*"Z m~"
\hafh ' gh \uihegblv j Jmebjh\Zgb_gZ IljZgknhjfZlhjZo
p_gljZo iblZgby jZkij_~ _ebl _evguo k_|_c¢

>ey hp_gdb \ebygby j Jmebjh\Zgby gZijy _gby gZ ihl_
kms_ kl\m _ | f Ih"bdZ baeh _ggZy \ J> > @ |
hilbfbazZpbb jZ[hgbo gZijy _gbc \ p_gljZo iblZjphy kdbdbwzZe\
k 1 ¢ kgb  _gb_ihl_jv we _dljhwg_j]Jbb \ k_Ib ihemqgZxs_
Pl aZ jZkkfZljb\Z _fuc i_jbh” hij_~ _eyxl ih nhjfme _

oW, , = > AW(H'SV' + H"8V") (1)

100
" AW +ihl _jb \ k_Ib ~h hilbf,d&Zpbbkh\u_ dhwnnbpb_ gl
j_"bfz fZzdkbfZevghc b fbgbfZevwlhe pAFingadl gZijy _gb
\ kKhhI\_ITkl\mxs _f j_ "bf_

>7ZggZy f _Ih*"bdZ g_ mqgblu\Z_| \ebygb_gZijy _gby g
ohehklh]h oh”zZ IljzgknhjfZzlhjh\ b ihl_jv gZ dhjhgm \ \t
HAgZdh kh]JeZkgh ~ ckl\mxsbf mdzZazZgbyf ih jZkg_Im | _c
4@ "~Zggh_\ebygb_ agZgbl evgh b ]Jh ke _"m_| mqgblu\Z

< ~"Zgghc jzZ[hl_ jzZzkkfzljb\Z |ky \ebygb_j ]mebjh\Zgt
gZ gZ]jmahggu_ 1Zd bihkZhypdkeg\gihl jb \ k_lyo b |
dzZzqg_kI\_ mkbkhkhgyhgguo mgblu\zZxlky gZb[he__ \ _khfu_ ihl
oh”"zZ IljzgknhjfZlhjh\ b gZ dhjhgm \ ebgbyo JZkqg_ || |
\uihegy_|ky ijb ihfhsb ijh]jZffu 5DVWU:LQ

< dZqg_kI\_ bkke_"m_fhc jZzkkfzljb\Z |ky k_Iv k bklhqgg
rbg LWP "\mo ghfbgZevguo gZijy _gbc b d< Ko fZ
gZ jbk

W4

l
AC 70/11 !
24 km

wal AC120/19 13 T4
24 im 2xTOH-16000 2xTOH-16000
110 110/10 110/10
53 54

W2 1
AC120/19 I
30 km

3%}

T2
2%TATH-25000
110/35/10

Tce
3C 2xTOTH-10000
o 110}’35;10 AC 95_,"15

24 Em

T5
2xTMH-6300
35/10

AC 120/19 55

21,6 KM

T1
2xTMH-10000
3s/10

s1

Jbkmghd Ko _fZ jZchgghc we _dljbg_kdhc k_
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<k_ebgbb b IljZgknhjfZlhju gZ bk yleyxlky iZ
bkke ~h\Zgby jZkkfhlj_g gZb[he__ ly euc k lhgdb aj_g
ihl_jv j_"bf fZdkbfZevguo gZ]jmahd >ey jZkq_I|Z j_"bfZ |
azZz™"Zgu \ ijh]jzffm g_hJoh”~bfu_ izZjzZf_lju we_f_glh\ k_IDb

>ey mq_I|Z ihl_jv gZ dhjhgm \ ebgbyo [ueZ aZ"ZgZ Zd
jZkkgblZggZy dZzZd

_ AP ppLlm

z (2)

1000-Lr

1"AP, - ithl_jb ZdIb\ghc fhsghklb gZ dhjhgm@ijbaylahjhr_c

ihl]h~d,nU +t"ebgZ dhebqg_klI\h p_i _¢c b gZijy _gb_ebgbb
>ey jZkkgblzggh]lh j_"bfZ [ueh ijh\_~ gh j_]mebjh\Zq

glh[u gZijy _gby 9gZ g9gZ]jmad_ J[ueh g_ f_g_ _ hi

J IJmebjh\Zgb_[ueh \uiheg _gh “ey "\mo kemqgZ _\

- j_]Imebjh\Zgb_ JIG IjZzgknhjfZlhjh\ k_1Ib

-j_]mebjh\Zgb_JIG gZ bklhggbd_iblZgby

JZkkqgblzggu_ \ ijh]jzff_ ihl_jb we_dljhwg_jlbb ih

ij_"klZ\e_gu \ IZ[e

LZ[ebpZ Ihl jb\\jRkKFZIjb\Z fuo j “bfZo

hi b | ;_aj_]mebjh\Zghb J Jmebjh\Zgb_ J éT]mebjh\Zgb_
d<l 35 110 35 110 35 110
dpP 1103,875 |1601,891 |1104,055 | 1601,895 | 876,558 1403,891
G3BgZ]j 1089,809 | 1359,44 1089,989 1359,445 | 858,686 1114,564
G3BEWI 982,331 968,635 982,490 968,636 773,560 793,430
G3Blj 107,478 390,805 107,499 390,809 85,126 321,135
Dhjhgz 0 1,0828 0 1,0828 0 1,277
;;Blj 14,066 241,368 14,066 241,368 17,872 288,050
KmffZ ih Kk 2705,765 2705,950 2280,449

< |Z[ebp_

dP tkmffZjgu_ ihl_jb \ k_Ib "ey aZz~Zggh]h gZijy _gby
G3BgZkmffZjgu_ gZ]jmahqgu_ ihl_jb \ k_Ib ey aZ*Zggh]
G3BEWdZjmahqgqgu_ ihl_jb \ EWI *“ey aZ”~Zggh]lh gZijy _gl
G3Blit gZ]jmahqggu_ ihl_jb \ IjZgknhjfZlhjZo "ey aZ*"Zggh]
Dhjhg4ht _jb gZ dhjhgm \ k_Ib ~ey aZ”~Zgghlh gZijy _gby
;;Blj x£ihl_jb ohehklh]h oh”Z 1ljZgknhjfZlhjh\ \ k_Ib *
gZijy _gby

:gZebabjmy j_amevlZlu ithemqg_gh glh ijb j_]Ime
ljZgknhjfZlhjh\ k_Ib \k_ ihl_jb g_agZgbl-lvghlipb\g efbgbe
kj_"kI\Zfb j_]mebjh\Zgby g_ m~Zehkv ~hklb]Jgmlilv Ij_[m_
gZ]jmad_ ghf_j

lhke_ j_]Imebjh\Zgby gZijy _gby gZ bklhqgbd_ iblZz
ithl_jb mf_gvrbebkv gZ "ey k_1b d< b gZ "ey k_Ib
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HrgZdh dzZd b ke_~m_1| ba |I_hjbb m\_ebqgbebkv ihl_jt
ihl_jb gZ ohehklhc oh™ gZ ey d< b gzZ I|jy*g¥ |
m\_ebq_gb_ mklelhydwguo ihl_jv kmffZjgu_ ihl_jb ijb j_]m
gZijy _gby gZ bklhggbd_ iblZgby agZgbl _evgh mf_gvrbet

>ey j_|Imebjh\Zgby gZ IljZzgknhjfZlhj_ bklhqgbdZ iblZ
jZkkgblZzgh kgb  _gb_ ihl_jv kh]JezZzkgh f_Ih~"bd_ > @ |
jZkkfzZljb\Zebkv Ihevdh ihl_jb fhsghklb ijb j_"bf_fZdkbfZ
\_kh\hc dhwnnbpb_gl \ "ey "Zggh]lh j_"bfZ ijbgbfZeky

Kgb™ _gb_ ihl_jv ih "Zgghc f_Ih*"bd_ khklZ\beh ik
nhjfmem kmffZjguo ihl_jv \ k_Ib b k mqg_Ihf lhe:
ihl_jv Ijb wlhf ih]j_rghklv jZkq _1Z ih ~Zgghc f_Ih”bd_
kgb™ _gbihfl_jv ihemq_gguf \ iRaiim_ khklZ\beZ "ey
kmffZjguo ihl-jv b *ey gZ]jmahqgguo ihl_jv

LZdbf h[jZahf bkihevah\Zgb_ mijhs _gghc hp_gdb kg
f Th*bd_ > @ aZgb Z_| wnn_dl hl ijh\_~ _gby f_jhijbylby
gZijy _gby ~Z°  k mg_Ihf Ih]l]h nzZdlhjZ glh g_ mgblu'
mkehdidtkklhygguo ihl_jv Bkihevah\Zgb_  ~Zgghc f_Ih”bc
hijzZ\"Zgh \ jZkij_~ _ebl _evguo ehdZevguo k _lyo gZijy _c
Ney dhlhjuo azZljm~gbl _evgh \uihegylk pZkgl hlf ijhlZewguc
j_"bfh\ k_Ib Z 1zZd _ "heinwkhhklyglg\gdh ihl_jv \ ~"Zgguo k
agzZqgbl _evgh gb” g _f \ \ur_klhysbo

LZd_ [ueh mklZgh\e_gh qglh \ jZkkfzljb\Z_fhf ijbf_j_
k Ib \ulh~g__ bkihevah\ZIlv j ]mebjh\Zgb_ gZihyZgdplyy gZ
dzd azZ kg_I| [hevr_c \hafh ' ghklb j_ ]Jmebjh\Zgby 1|Zd
kgb ™ _gbx ihl_jv \ k_1b

Kibkhd ebl_jzZImju
1. ; _ebpug B < DZg_klI\h we_dljhwg_j]lbb \ jZKkij_"_e ~ggdlwa mb) Zp bl gh\&Zp brig g
jZa\blb_ lhiewygh] _Ibg_kdh]h dhfie_dkZ FZl_jbZeu f_"~mgzZjhMghc dhgn_j_gpt
2. =HKL +  Ghjfu dZq_kI\Z we_dljbq_kdhc wg_jlbb \ kbhky_fiZ[e_ne_dljh
gZagZg_gby Fhkd\zZ klzg~Zjlbgkhjf +
3. BGKLJMDPBY ih kgb _gbx I|_ogheh]lbq_kdh]h jZkoliMZb wgeZ dijthgrEdmc iwg

we _dljbgq_kdbf k_Iyf wg_jlhkbkl_f b wg_jlhh[t_~"bg_gKtH FKohgvad pMgK KIKJ F
4. 1jbdZa Fbgbkl_jkiI\Z wg_j]_lbdb JN hl ~_dZ[jy 1 <

' I FzZzdzZjh\ klm”~ jmd E < <Zcl_e_ghd
nbebZe N=;HM <H ©GBM ©OFWB?2\ ] Kft

J:AJ:;HLD: FH>?EB IH>KL:GPBB B J?E?CGHC A:SBLU
HLOH>YSBO EBGBC

< gZklhys__ \j _fy "ey aZsblu we_f_glh\ we_dljbqg_kdht
mkljhcklI\Z ihkljh_ggu_dZd gZ we_dljhf_oZgbqg_kdhc [Z¢
[Za_ <g_"j_gb_ fbdjhijhp_kkhjguo mkljhckl\ aZsblu gz
wlZi_ [ueh k\lyazZgh k hij_"_e_ggliib hkghdbufpfiba dhlhju
yleyxlky g_kh]JezZkh\ZggZy jZ[hlZ mkljhckl\ gZ jZaebqc
keh ghklb k jZzkqg_Ihf mklzZ\hd b gZkljhcdhc fbdjhijhp_kk
khl]eZzkh\Zgghc jZ[hlu we_dljhf_oZgbq_kdbo b fbdjhijhp
azZsbl ijbf_gyxlky azZz\bkbfu_ \j_fylhdh\h_ oZzZjzdl_jbklbdb
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\lhjhc ba mdZazZgguo ijh[e_f rbjhdh_ ijbf_g_gb_ gZreb Z\
dhfie_dku iha\heyxsb_ fh”_ebjh\ZIlv jZ[hIm wg_j]lhkbkl
aZsblu jZkkqgblu\Zlv mklZ\db b ijh\_jylv ~ _ckl\by aZsbl
mkeh\[2} o

< k\yab k ijh[e_fhc bfihjlhazf_s_gby \ gZklhys__ \j_
yley |ky jZajzZ[hldZ ih*h[guo dhfie_dkh\ gZ [Za_ hl_q_
Lj_[h\Zgbyf \hafh ghklb fh~_ebjh\Zgby dzZd we_dljbqg_l
j_e _cghc aZsblu hiI\_gzZ_ Kimmlgehfizd ihwlhfm bf_ggh hg
\u[jZgZ \ *Zgghc jZ[hl_

| j\hgZqgZevguf wlZihf jZajZ[hldb Z\lIhfZlbabjh\Zggrl
yley |ky \ _jbnihdZpdly i j\bgghc k_Ib kh\f_klgh k ijhkl_cr_
aZsblhc qlh b [ueh \uiheg_gh \ *Zgghf bkke_~h\Zgbb

< dzZq_kI\_ bkke_~m_fh]h hit _dlzZz jzZkkfzZljb\ZeZ
we _dljbg_kdhc k_Ib gZij36/1Qgb< f GZ ih*"klZgpbb mklZgh\e.
ljZgknhjfZIhhZghklvx F<: JZkij_"~_ebl_evgh_ mkljhckl)
gZijy _gby <G \uiheg_gh ih ko _f_ fhklbdz k hil”*_eb
ljZgknhjfZlhjh\ kj_*g_]h KG b ghdgZhk G@bhgbjh\Zg:
\udexqZl e f kbkl _fZ k[hjguo rbg K _dpbhggu_\udexqZl
ghjfZevgh hldexq_gu LjZgknhjfZlhju kh[kI\_gguo gm " ik
hl h[fhldb GG kbeh\uo ljZgknhjfZlhjh\

b’
=) ‘Q?L

o o

Jbk Fh~ _ev ih~klZgpbb
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>ey kha”zZgby ~Zgghc we_dljbg_kdhc ko_fu bkihev
[b[ebhl_db-®€o0gRBfbdzZza < dZq_kI\_ hl*_ebl_e_c¢ bkiheva
\udexqZl _e ¢ i_j_f ggh]lh IhdZz Ihkdhevdm ih”~klZgpl
m~"Ze _ggh hl g _ihkj_~klI\_gguo bklhggbdh\ baf g gl
khklZz\eyxs_c Ihdh\ dhjhldh]h aZfudZgby DA k |I_qgq_gb_
mqagblu\Zlv ihwlhfm \ dZq_kI\_iblZxs_c wg_jlhkbkl_fu \u[
lj_onZagh]lh gzZijy _gby \ dhlhjhf \ khhI\_Ikl\bb k azZ”Zg
lhdhf DA [ueh jZkkgblZgh wd\b\Ze glgh_ khijhlb\e_gb_ k
azZ™"Zgu khhl\_IklI\mxsb_ gZ]jmadb Kkhijhlb\e gélygbc*ébgL
ijh\h~gbdh\ hrbgh\hd ih”~klZgpbb JZajZ[hlZggZy fh~™
ij_"klZ\e _gZ gZ jbk

Lhdb ghjfZzevgh]h j_ "bfZz b DA jZajZ[hlZgghc fh”™_ etk
jZkg_lguo g_ [he__ g _f gZ ijhp_glZ

LZd _ ~ey ~Zgghc ih”klZgpbb [ueZ jZajZ[hlZgZ fh"_
lhdh\hc aZsBILWA hloh”ysbo hl GG ebgbc < dZqgq_klI\_ mklj
jZkkfZljb\Zeky fbdjhijhp_kkhjguc -2&8?8d i@Wa\ihmki\Z A:H
©J:>BMK :\Ihfzl#B]dz?

Lhdh\Zy aZsblZz \ "Zgghf mkljhckl\_ \uiheg _gZ q_luj._
Ney JjZkkfzljb\Z_fuo ebgbc ~hklZlhqgh bkihevah\Zgby Il
kilmi_g c-Fleb Ihdh\hc hlk _gdb>éyFUKAjhc kilmi_gb \hafh
\u[hj \brZ \u”_j db \j_f_gb aZ\bkbfhc beb g_aZ\bkbfhc
kimi_gb \hafh™ _g \\h™” mkdhj_gby ijb ex[hf \dexq_gbb \uc
g_]Jh azZsblz jZz[hlZ_ | k \u”™_j dhc \j_f _gb jZ\ghc \j_f _gb m

J ZebaZpby fh™_eb jZkkfZljb\Z _fhc aZsblu \uiheg_gZ
bkihevah\Zgby [ehdh\ [b[ebh]l_db ©Eh]bqg_kdb_2 b ijb\_~"_

Ihkdhevdm jZkkfzljb\Z |ky aZsblZ ~"ey ebgbc d< 1jz
kh_ _~“bg _gu ih ko f ©G _ihegZy a\_a”Z2 Lhdb nZa : b
\u® e _gby ~ ckl\mxs_]h agZq _gby ba dhlhjuo \ ~Zevq
fZdkbfZevgh_ agZq_gb _

NYCKMT3-1
NYCK MT3-2 112,
. 1/”?‘"(

OTkniovuenne,
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Jmqgqguexqb ©ONmgdpby FLAj "gZagZq_gu ”~ey \hafh"
jmggh]lh \u\h~Z hij_~ e _gghc kimi_gb ba jZ[hlu FZdkbfZ
\ [ehdb kjZ\g _gby k mklz\dhc hij_~ e _gghc kimi_gb <
mklZ\db ih*Z _|ky kb]J]gZe ©Imkd FLA2 b h”gh\j_f _ggh I
hldexq_gb_ "ey lFéeAgZ \u™_j dm \j_f _gb "~<dy*RUA_j db
\j_f_gb az”~Z _|ky ihevah\zZl_e_f iml_f \u[hjZ iheh _gby
<LO2 ?keb dexq hldexq_g jZ[hlZ_| g_aZ\bkbfZy oZjzdl_
jZ\guf mklzZz\d_ < ijhlb\ghf kemqgZ_ fZdkbfZevguc Ihd
©JZkqg_| <LO?2 \ dhlhjuc 1Zd"_ azZ\h”~blky IThdh\Zy mklZ\dZ
"ey FLRA

>ey ijbf_jZ gZ jbk ij_"klz\e _gZ fh”_ev [ehdZ ©JZ
bkihevah\Zgbb qj_alugZcgh bg\ _jkghc oZjzdl _jbklbdb <
lhd jZ\_g gmex | _ nmgdpby ©AZ\bkbfZy <LO?2 hldexq

iZ\gh \j_f_gb mklz\db

Q

R =

iz

E
vy
.I'
o
?&"
]
o
B

T

Jbk Fh~ ev [ehdZ jzkqg 1Z \j_fylhdh\hc oZjzdl_jt

Mkdhj gb_ aZsblu \\h”~blky ijb mkeh\bb azZzfdgmlh]h d
iheh™ _gb_ dhlhjh]h hij_~ ey Iky ihevah\zZl e f b h”gh\j
kb]JgZzeZ hl j e iheh  _gby \udexqgZl ey \dexqg_gh JI
\uy\e _gby imkdZ mkdhj _gby ij ~klZ\e _gZ gZ jbk M k
\j _fy mklzZz\db mkdhj_gby iexk k b \ kemaogkddg Adikgby Kk
azZz”"Zgghc mklzZ\dhc ihAZ | dhfZg"m gZ hldexq_gb_ \ude:
\u”r_j db \j_f_gBb2FLA

EE— ac »T N
F’h_\o -
1.2 #
L »T1136 olJ

Jbk Fh” ev \uyle _gby ijbagZdZ mkdhj _gby
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JZajZ[hlZggZy fh~_ev [ueZ ijhl_klbjh\ZgZ ijb DA \
aZsbsZ fhc ebgbb ”"ey jZaebqguo kemgZ_ \ iheh  _gby
| _klbjh\Zgby ih~I\_j*be ijZ\bevghklv ihkljh_gby Ze]lhjblf.
Ney "Zgghc fh™ _eb

< dzZqg_KkI\_ ijbf_jzZ gZ jbk ijb\_~ _gu j_amevlZlu fh-
kemqgZy \\_~ gguo aZsbl

= Ir’llr-\- II\I T /_ - w --\\\_.
; { | 7 B
| : f i N\

6)
Jbk Ijbf_j jZ[hlu aZsblu VjohDA ebgbb \\_~ gguo a:
b Z g aZ\bkbfhc ozZjzdl_jbklbdb [ azZ\bkbfhc ozZjzdl _jl
mkdhj gby

ljbf_g_gb_ aZ\bkbfhc o0ZzZjzZdl_jbklbdb ey ~Zggh]h ki
khdjZs_gbx \u”~_j db \j_f_gb k k ~h k | h ihqgl
[eZ]hijbylg__ kdZ _Iky gZ baheypbb h[hjm~h\Zgby

GZ jbk \ ithdZaZgh dZd ijb \dexq_gbb \udexqZl ey
mkdhj_gb_ b \u”_j dzZ \j_f_gb jZz\gZ mklz\d_ mkdhj_gby

LZdbf h[jZzahf jZajZ[hlZggZy fh”_ev \uihegy_| g_hJ[oh
fh™ | y\blvky [Zahc "ey jZajZ[hldb dhfie_dkh\ jZkq_I|Z n
aZshbl

Ebl_jzImjz

1. W'[Z_\ J < ljh[e_fu\lg_"j_gby fbdjhijhp_kkhjguo mhljih RIhjZébadlmhclaZsb
W'[Z_\ B < K_e_ag_\ GZmqggu_ Ijm”~u kim~_glh\kBZl \&dhid ¥ K®OZ \uKihkjg
G F Bl_rbgzZz Lhf B _\kd B _\kdZy Jhkm~Zjkl\_ggZy k_evkdhohayckl\_ggZ
K -2121. +EDN FQZZCR.
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2. https://www.rtsoft.ru/catalog/informatsionno-upravlyayushchie-sistemyfiel@a-zashchita-i-protivoavariyna
ya-avtomatika/advanced-protection-suite/

3. DZjlZrh\ ; : Rz[z_\ ? : Dhaeh\ H K S dZImjh\_kd&h]hKfjh”Zeb pg\Zfdly
| ogbg_kdbo kbkl_f 6AhKIHQAVHFK #

4, Kbjba¥E JImdh\h”klI\h ih wdkiemZlZpbb

:H FZjlugh\ klm~_gl jmd > > =hj"b_\kdb
nbebZe N=;HM <H GBM ©FWB?2 \ ] Kfh
F?JHIJBYLBY IHKUR?GBY G:>?@GHKLB
J:KIJ?>?EBL?EVGUO K?L?C d<t

< gZklhys  \hafymrgelbgbb jZkij_ "~ ebl _evguo kK | ¢ ¢
gb_ f +d<Q [hevrbgkl\_ k\h_f \uiheg_gu ijh\h~Zfb fZjdb :
ba gbo hljZ[hlZeb k\hc ghjfbjh\Zgguc kjhd kem [uf qglh i
I _j_ju\Zf we dljhkgZ[ _gby Iljh[e_fm gbadhc gZ~v ghkltk
guo k_ | ¢ fh gh j_rblv aZ kq_I| kljhbl_evklI\Z gh\uo ebghbi
gZ kZfhg_kmsb_ bahebjh\Zggu_ ijh\h”*Z b zZ\IhfZlbq_kdh]

Djhf_ Ih]h khlezkgh mdzZam |1j_ab” _glzZz Jhkkbckd
< ©H gZpbhgZevguo p_eyo b kljZl ]Jddbkdbo
Jhkkbckdhc N_"_jZpbb gZ i_jbh” ~h ]h~rz2 keij"m _|I

h[jZah\Zgb__ ijbhjbl_lIguo hljZke_c¢c wdhghfbdb \dgxqZy
NjZkljmdImjm ihkj_~klI\hf \g_~j _gby pbnjh\uo | _ogheh]bc
j_r_gbc Ij_~ty\ey_ fuf Ij_[h\Zgbyf déh ngya& xjlu
J dehmabgltee _dimZevgh_ Z\IhfZlbg_kdh_ mkljhcklI\h
Kk [_ nmgdpbb dhffmlZpbhgghl]lh ZiiZjZzlZ j e _cguo aZz
baf _j gbc ljbf _g _gb_ j dehma_ jh\ iha\hey | ih\ukb
jZkij_~ _ebl _evghc k_Ib [_a _z ]Jeh[Zevghc fh™ _jgbaZpbb
Ih\ur_gb_ gZ”_ "ghklb ihlj_[bl_e_c¢ webdiljihfwg jdbb
j_dehma”hkib]Z |Iky aZ kg_| ke_"mxsbo nmgdpbc
Z\IhfZlbq_kdh_ hldexg_gb_ ih\j_ "~ gguo mgZkldh\
Z\IhfZlbq_kdbc \\h”™ j_a j\gh]h iblZgby :<J
Z\IhfZlbq_kdh_ ih\lhjgh_\dexqg_gb_ :I<
f klgzZy b "bklZgpbhggZy j_dhgnb]JmjZpby
baf _g_gb_izZjzf_ljh\ jZ[hlu k_Ib
Hrgbf ba djbl_jb_\ hp_gdb ih\ur_gby gZ”~_ "ghklb y\e
ms_j[Z hl g_"hhlimkdZ we_dljbgq_kdhc wg_j]lbb ihlj_[bl_e
< dzZqg_KkI\_ ijbf_jz jzZkkfhlj_gZ qgZzZklv jZkij_"_ebl
ij_"klZ\e_ggZy gZ jbkmgd_
KmffZjguc |h*h\hc g_ykidgoku\Z _|ky ih ke_"mxs_c nh

AW,y = 0,01 - g 'T'ZL" .ngi cosg - K,

A w, +mA_evgZy qZklhiZ inE A gby< df f\+]hA
Ki_ "g__ \j_fy \hkkiZgh\e gby hAghlh mklhcqb\¥labgaj
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mqZkldh\ ehgbhghfbgZevgZy fhaghkthhwnnbpb_ gl fhsghkll
K. tdhwnnbpb_ gl aZ]jmadb

r— 7‘ 2=7 07
: 1 11=1,3 11 12=18 11 13=22 11 13=17 11
| | 1 |
?KG0,7 |
T | ,=151i a=12 00 4=0,73 11 s=11 00 J -a ‘\
I K
L ~630 L £400 L ~100 L F250
-e=03 -e=0,3 -e=0,3 -e=0,3
LI LI

Jbkmghd JZkq_lgZy ko _fZ we _dljbg_kdhc Kk
AZNZ "bfky ke_"mxsbfb @gZig1/gol,y Ho45 /rox
AW, =0,01-12-4,5-11,53- 1380-0,7 -0,3 = 1804,35 kBT- 1
QZklhlz ih\j_"~ _gbc jZkkgblu\Z _Iky ih nhjfme _
wy = 0,01-%-25. =0,01-12-11,53 = 1,38 1/rog

>ebl _evghklv hldexq _gbc jZkkgblu\Z |ky ih nhjfme _

Tp =wn-T=138-45=6214/rox

G hoh~bfh jZza™ _eblv <E gZ mqZkldb b jZzkkfhlj_ Iv mkl
gZ dZ ~hf balzglblo‘hljbf I _j\uc \ZjbZgl ij_"~klZ\e _gguc gZ j

r— 7‘ \ =7 i1
| \ | 12=18 1

=13 i 1275 =22 il 13=1,7 1i
| | usial L .

R1 T
| | I | |
? K G:0,7 \ 3 oa i\
l | =15 i | a=12 11 4=0,73 101 s=11 101 -a- K
1K }
L =630 } L F400 L ~100 L F-250
e=03 L) "E=03 e=0,3 -e=03

Jbkmghd JZkqg_IlgZy ko_fZ we _dljbg_kdhc k_Ib ijb
"ey i_j\h]lh \ZjbZglZz
=h~"h\hc g_"~hhlimkd ~ey dZ ~h]l]h mqgzZkldZ jzZzkkgblu\z
nhjfme _

&WHD},H=D,01-mu-[1—RH}.)-I-I{EE-ZL-ZSHDM-cosm-KE,

1" k.= 02 £ dhwnnbpb_gl mgblu\Zxsbc \ebygb_ p_glj.
kbkl_fu k_dpbhgbjh\Zgby ebgbb gZ dhebqg_kl\h Z\Zjb
k..=06 £ dhwnnbpb_ gl mqgblu\Zxsbc \ebygb_ p_gljZebah\)
k_dpbhgbjh\Zgby gZ h[s__ \j_fy \hkklZgh\e_gby we_dljhk

=h~"h\hc g_~hhlimKdmeg¥kldZ

AWyp,ey = 0,01-12-(1—0,2) - 45- 0,6+ 2,8+ 630-0,7-0,3 = 96,02 kBT 4
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=h~h\hc g_"hhlimkd me¥kldZ
AWigpy = 0,01-12-(1-0,2)-4,5-0,6-8,73-750-0,7 -0,3 = 356,39 kBT- 4
KmffZjguc J]h~h\hc g_"hhlimkd

}'-ai yul

2,8 2,8
&WHD = ﬂ'WHD}'ql i', + ﬂWHD’}"‘-] E = 96,']2 - ﬁ + 355,39 E = 1']9,86 gBT- q,
1N Ly — "engjh mqzkld"ebgdh mgzZlgldZ2ebgZ \k_o.ebgbc
2,8 2,8
AW,y = 96,02 - —+ 356,39 ——— = 109,86 kBT-
11,53 11,53

QZklhlZ hldex@k&lolu\Z_Iky ih nhjfme _
wp = 001wy (1—ky,)- Z ,1/ron
Wy = 0,01-12-(1—-0,2) -2,8 = 0,269 1/roa
Wz = 0,01-12-(1-0,2) -8,73 = 0,838 1/roz
H[s__ gqZklhlZ hldexqg_gbc
wy=0,01-12-(1-0,2)-11,53 =1,11 1/roz
>ebl _evghklv hldexq _gbc jZkkgblu\Z |ky ih nhjfme _
Tqp = wq Tk, 4/rog
Tyes = 0,269 45 0,6 =0,726 4/ron
Toyez = 0,838-4,5-0,6 = 2,26 4/rog
T =1,11-4,5-0,6 =297 4/rog
ljhba\_~ f ZgZeh]bqgu_ jZkqg_lu "ey ko_f bah[jZ _ggl

? KG0,7 \ J_a_j\ K
7777777777 2=15 11 5=1,2 i 470,73 11 s=1,1 i

1K }

L F630 L F400 } L ~100 L F250

-e=0,3 = e= -e=
e=0, -e=0,3 -e=0,3 0,3
LI E Ul E TR Ll

\

Jbkm@hdJzZkq _lgZy ko _fZ we _dljbg_kdhc k_Ib ijbely_dpbl
\Ilhjhlh \ZjhzglZz

118 -/(! \ 118 -/(!
\
********* 1
N | L =7 00 }
| 1 11=13 101 12=18 101 13=22 00 . 13=17 11
| | ? * RS ’ aY
| | | | = 1
| ?KG0,7 | \ J_a_j\
7777777777 | =15 i 2=12 11 2=0,73 01 g=11 i K
1K }
L F630 L F400 L F100 } L F250
e=03 £=0,3 e=0,3 -e=03
LI | P LI
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JbkmghdJZkqg_IlgZy ko_fZ we_dljbg_kdhc k_Ib ijbeky dphbt
lj _Iv_]1h \ZjbzZglZz

LZ[ebpZ Blh]b jZkq_ |

< ebgbg] Bkoh”g| 1| _j\uc | <lhjhc \ZjQ Lj Ibc
\ZjbZg| \ZjbZg \ZjbZgl
AWaoyai, 96,02 325,18 489,45
KBT-4
AWaoyaz, 356,39 321,25 156,98
KBT-4
AW, kBT -4 1804,35 109,86 323,23 408,71
Wiiyw1, 1/TOA 0,269 0,56 0,84
Wiiys1 1/ron --- 0,838 0,55 0,27
wy, 1/rox 1,38 1,11 1,11 1,11
Thyw: /oA 0,726 1,50 2,26
Thgez /O0A 2,26 1,49 0,73
Tn  /Goa 6,21 2,97 2,99 2,99
J amevlZlu jZkqg_Ilh\ iha\heyxl hp_gblv khdjZs_ gl
we _dljhwg_j]Jbb hl A h GZb[he__ p_e_khh[jZgagh b

\ZjbZgl k_dpbhgbjh\Zgby dhlhjuc ithal\hey | mf_gvrblv g
Lzdbf h[jZzahf mklZgh\dZ j_dehma_jh\ \ jZkij_~ _ebl_ev

I _jki_dlb\guf | _ogbqg_kdbf j r gb_f "ey ih\ur_gby
ihlj [bl _e_c
EBL?J:LMJ:
1. Bgl _ee_dlmZevgu_  kj_"~kI\Z mijzZ\e_gby j_ "bfzfb kbkl_f we
mq[gh _Ih*bg_kdh_ ihkh[b_ d ijZdlbq_kdbf jzZ[hlzZf fZ]bkljZglt
©OWe dljhwg _j] _IbdZ b we _dljhl _ogbdz?2 ijh]jZzffu ©Bgl_ee

b kbkl_fu mijz\e_gby aZsblu b *"bZ]Jghklbdb we_dljihwtg_;j] ?2lbqg_Kk
Nhd__\ > < Mmi&ZdAkdz+ -BmMBJ B'=LM bf_gb F L DZeZrgbdh\z
KURL: https://istu.ru/storage/documentsiid FXOW\ HW Bgl ee dIBKYyZIMNKI\ZB1
h[jZs_gb403.2023).
2. >he_pdZy E B Dz\q_d&dtre\hid\ 1J < Hp_gdZ wnn_dlb\ghklb
ih\ur_gby gZ”~_"ghklb jZkij_~_ebl_evguo we_dljbqg<kdbloekih\ >L
GZmdh\_~_@015.22¢ Lhf <

F: Fm~jh\ kim”~_gl jmd <1 DZ\q_gdh\ ~
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft
G:EBA 1J:DLBQ?KDBO F?LH>H< J:KQ?L: LHDH< DA

JZa\blb_ we dljhwg _j] Ibg_kdbo kbkl f WWK \ " |
lhdh\ dhjhldh]h aZfudZgby DA b mkeh g _gbx bo jZkq_
aZzZqZ "hklh\ _jghc hp_gdb Ihdh\ DA gZ k_]Jh”gyrgbc ~_ gV
Hij ~ e _gb_ IhdimAglXAba \Z g crbo azZ”Zq ijb hij_~ e _gbtk
j_"bfzZz kbkl fu we dljhkgZ[ _gby HgZ g _h[oh”bfZ b ~ey
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"ey wdkiemZzZlZpbb 1Ih fZdkbfZevghc \_ebqgbg_ Ihdh\ DA
we _dljhh[hjm~h\Zgby gZ |_jfbgq_kdh_ b ~bgZfbg_kdh_
ijh\_jdzZ dhffmlZpbhgguo ZiiZjZlh\ gZ hldexgZxsmx
MkljhcklI\Z j_e_cghc aZsblu b Z\IhfZlbdb ih djbl_jbx gm
k\hx hg_j_"v ijh\_jyxlky ih fbgbfZevguf agZq_gbyf Ihdh\
<gZklhysj] fyyZkq_Il Ilhdh\ DA ijhba\h?yl ih *_ckl\mxsbf
jmdh\h”~ysbf ~hdmf-gbzf <*¥_kl_ k |_f ij_"klZ\eyxl gZm
ijZdlbg_kdbc bgl_j _k gh\u_ ih?”oh”u d bo hp_gd_ < g.
jZkkfhljbf hkgh\gu_iheh  _gby b hkh[_gghklb ghjfZlb\guo
Klzg~zjl jzZzkqg_1zZz 1Ihdh\ DA \ we _dljhmklZgh\dZo i
gZijy _gb_f ~h d< > @ mklzZgzZ\eb\Z | h[smx f_Ih”~b
kbff ljbgguo b g kbff Ijbgguo dhjhldbo azZfudZgbc \
ijhba\hevguc fhf_glu \j_f _gb Mqgblu\Z | iZjzf_Iju kb
Zkbgojhgguo fZrbg IljZgknhjfZlhjh\ j Zdlhjh\ dZ[_evg
ebgbc rbghijh\h"h\ b maeh\ dhfie _dkghc gZ]jmadb J.
lj _onZagu_ we_dljhmklZgh\db gZijy _gb_f ~h d< ijhfui
ijbkh_"bg_ggu_ d wg_jlhkbkl _f_ beb d Z\lhghfguf bklhqggt
b "himkdZ_| mijhs_ggmx f_|h*bdm jZkqg_I|Z Ihdh\ DA
JZkqg_Ih\ [m”~_| khklZ\eylv g_ [he_ _
<f_klI_kI_f klzg~zZjl g_ mklZgzZ\eb\Z _| f:1h~bdm jZkq
e ijb keh guo g_kbff_Ijbyo \ we _dljhmklZgh\dZo
hrgh\j f ggh_ DA b h[ju\ ijh\h~*gbdZ nZau ijDAh\Ihj¢
\ we_dljhmklZgh\dZo k g_ebg_cgufb we f _glZfb
e ijb we dljhf_o0oZgbqg_kdbo i _j oh”guo ijhp_kkZo k n
gZklhlu \jZs _gby we dljbg_kdbo fZrbg
e ijb DA \gmljb we _dljbgq_kdbo fZrbg b ljZgknhjfZlIhjh\

>im]hc klZg~Zjl > @ ijbf_gy Iky ”“ey I|lj_onZaguo \
gZijy _gb_f[he__  d< b mklZgzZ\eb\Z | f Ih~bdb jZkq_1Z
b g kbff_ljbggh]h dhjhldh]h aZfudZgby \ gZqZe¥gala b ijh
\j_f_gb Klzg~Zjl g_ ijbf_gy_I|ky d we_dljhmklZgh\dzf gZ
[hevr_ b g_ mklzZgZ\eb\Z | f _|hNuybjXkg dadhgdhbff Ijbyo
we dljhmklZgh\dZo djhf_ ~\hcghllhdgbfur\Zigjgyuo DA b ijb
DA \ we _dljhmklZgh\dZo k g_ebg;dyAfk wmeg _1hglZblyZfbc
we dljbg_kdbo fZrbg ijb we _dljhf _oZgbqg_kdboijbjD&Ah”*gu
\gmljb we _dljbg_kdbo fZrbg ljZgknhjfZzlhjh\ b ; Z\lhlj
g_ijhfure_gguo qgZklhl \hagbdZxsbo ijb DA \ ebgbyo
gZijy _gb_f d<.b \ur_

Lzd"_ dzd b \ ij_~u”msbf ~hdmf_gl_ ijb \u[hj_
we_dljhh[hjm”*h\Zgby "himkdZxlky mijhs_ggu_ f_Ih”u jZk
bo ih]j_rghklv g_ ij_\ur20%. =2

>hihegbl_evguf ghjfzZzlb\guf "tddmEZkdlhflj _gguf \ur_
yleyxlky ©Jmdh\h”ysb_ mdZazZgby ih jZkq_Im Ihdh\ dh
\u[hjm we _dljhh[hjm2h@Zgdbygbo \oh"yl
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e f Ih”~u ijh\_jdb we _dljbg_kdbo ZiizZzjzlh\ gz dhf
kihkh[ghklv

e f Ih”u jZkqg_1Z Ihdh\ kbff_ljbqguo b g_kbff_Ijb
we _dljhmklZgh\dZo gzZijy _gb_f dzZd [hevr_  d<

e f_Ih~bdb ijh\_jdb ijh\h*gbdh\ b we_dljbgq_kdbo
we_dljh~bgzZfbg_kdmx b | _jfbg_kdmx klhcdhklv

Jmdh\h~klI\h g_ ij_"gZagZqg_gh ~ey ijbf_g _gby ijb jZI
p_iyo j_ e _cghc aZsblu b Z\IhfZlbdb \ ki_pbnbg_kdbo mke

< kh\hdmighklb \ ijb\_~* gguo jmdh\h?*ysbo mdZaZz
jZkkfZljb\Zxlky jZaebqgu_ ijZdlbg_kdb_f _Ih”u jZzkq_1Z |
gZb[he__ ijbf_gy\efwolky f_Ih” Ibih\uo djb\uo WIhl f_Ih”"
jZa\blb_f f _Ih~Z jZkq_lguo djb\uo b kh]JeZkgh jmdh\h
yley |Iky gZb[he__ kh\j_f gguf b ij_"ihqglbl_evguf "ey
ijbf_g_gby :e]hjblf _]1h jZkq_1Z \dexqgZ_| khklZ\e gb
aZf_s _gby bkke_ _~m_fhc WWK 7~ey gZqZevgh]h fhf_glZ \]
] g _jZlhjz \ gZgZevguc fhf_gl dhjhldhh ggfbugdZZegiigyh ] h 1 h

(I hp_gdm hlghli/gbwibo Ihdh\ *ey hij_~_e_gby gm gh
djb\hc baf_g_gby dhdZ DA hl \j_f_gb hij_~ e _gb
baf _g _gby gZqZevgh]lh agZq_gby IhdZ ] g _jZlhjZz d azZz"Z

s ith dhlhjhfm hij_* eyxl ~ _ckl\mxs__ agZq_gb_

In0
khklZ\eyxs ¢ IhdzZz DA \ az~Zgguclfhflgl \j f gb

Kh\j f ggu_f Ih?u jZkg_IZ Ihdh\ DA ijbf_gyxl rbjhdh_
W<F b gh\u_ f Ih~*bdb jZzkq 1Z > @ W<F ey jZkq_1Z I}
dh]rz jzZzkkfzljb\Zz _|ky keh gZy we _dljbg_kdZy k_Iv b g_|
lhgghklv jZkdq Zldh\ \ fgh]l]hdhglmjguo jZkq Iguo ko fZo jZI
j_dhf_g”m_Iky ijhba\h?blv ijb ihfhsb W<F f_|h~"hf dhglm
f ITh~hf maeh\uo gZijy _gbc

>ey jZkg_1Z DA \ gZklhys_ _ \j fy rbjhdh_ ijbf_g_gl
ijh]ljzffu dzd

e uFaults- ij "gZagZgq_gZ "~ey jZkq_1Z DA \ we dl
I _j_f _ggh]lh IhdZ gZijy _gb_f \ur_ d<
o @uExpert - ij "gZagZqgq_gZ "~ey jZkg_|Z DA \ we dl

i _j_f_ggh]lh IhdZ gZijy _gb_f ~h d<
e @uTestAC?- h[t_"bgy_ | \ GuHault® b @uExper? Z 1Zd _
fh™ | jZz[hlZlv gZ kh\j_f_gguo hi_jZpbhgguo kbkl_
o @&uDCSet$- ij_"gZagZqgq_g9gZ "ey jZkq_lZ DA \ we_dl
ihklhyggh]h IThdz k Zddmfmeylhjgufb [ZI1Z]j_yfb

\ur_ - <
| j_gbke_ggu_ ijh]jzffu bkihevamx|l f_Ih~u jZkq_l
ijb\_~ gu \ jZg__ mihfygmluo =HKLZo b jmdh\h”ysb

ijbf_gyxlky fgh]bfb hjjZgbazZpbyfb \ ijhp_kk_bo jZ[hlu
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Dhl]*Z jZkg_| IThdh\ DA \ ijh]jZffguo dhfie_ dkZ«
j_dhf_g”m_Ilky bkihevah\Zlv f_|h” nZaguo dhhj*bgzZI| > @

F IhA nZaguo dhhwihgZllrE" ij ~klZ\e _gby ko _fu aZf_s_
\ ihnZaghc ihklzgh\d_ Z g_ \ \b”_ izZjZf_Iljh\ ko_fu a:
h[jZlghc b gme_ \hc ihke_ ~h\Zl _evghklb dZd wlh hkms
ijbf_gy_fhf f_Ih~_ kbff_Ijbgguo khklZ\eyxsbo F_Ih” nZa
bal\_kl_g m _ [he__ \_dZ b \ _]h hkgh\_ e_"bl jZkqg_| we
aZdhgzf Dbjol]hnnzZz b HfZ ?]h p_e_khh[jZagh ijbf_gylv
g _kdhevdbo we_ f _glh\ WWK Z I1Zd _ ijb keh guo \b"Zo
h[ju\zfb ijh\h~h\ fgh]hdjZlgu_ DA DA f_""m ijh\h~*gbdZfl
gZijy _gby b *7j Bf ggh wilb kemqgZb aZhjai\gyxA Nk
ijhfure_gguo ijh]jZffguo dhfie_dkZo

ljb ijh\b”_gbb hjb_glbjh\hgguo jZkg_Ih\ \ k_lyo<gZijy"
fh™ | [ulv bkihevah\Zg f_Ih” fhsghkl_c¢c > @ Hg yl\ey_Ilky |
b ihalhey | ijh\h”*blv wdkij_kk ZgZeba Ihdh\ DA WIhl f_
blZevygkdhc nbjfhc ©:;;2 dZd gZb[he__ ijhklhc b \ Ih" _\
Kmlv f Ih~"Z fhsghkl ¢ aZdexqgZ |ky \ jZkg_|_fhsghklb d
ith\j_"~ _ggh]h we_f_glZ k ihke_"mxsbf jZzkqg_Ihf IhdZ DA

Fh gh hif_Iblv jy® ij_bfms_kI\ f_|h*Z fhsghkl_c dhlh,
gZ wlZi_ ij_"\Zjbl_evguo jZkqg_Ilh\ ih kjz\g _ighx2ad«g klZg”"
lhdZ DA Ij_[m_Iky f _gvr__ gqbkeh bkoh”guo “Zggudvg | g
ko fm aZf_sijgbg\h”*blky f _gvr__ dhebqg_kl\h A~ _ckl\bc ijb
jZkgh¥g | g _h[oh”bfhklb \ ijb\_~ gbb d h”ghc klmi_gb gZ
<k i_j_qbke_ggu_ ij_bfms_klI\Z gbdzZd k_[y g_ ijhy\ey
ith\ur_ggZy lhgghklv jZkq_Ih\

LZdbf h[jZahf \ gZklhys_ _ \j fy gZjy*m k |jZ”2bpbhg
jZa\b\zZxlky wdkij_kk f_Ih~bdb jZzkq_1Z Ihdh\ DA [eZ]h”"z
wnn_dlb\ghklb Z IZd"_ jZzkq_lu k bkihevah\Zgb_f W<F

Kibkhd ebl_jZImju

1. =HKL - Dhjhldb_ azZfudzZgby \ we_dljhmklZgh\dZo F_Ih”u jZkqzlZ \ we_
i_j_f_gghlh IhdZ gzZijy _gbEf *"@&\hdklZg”Zjlh\- Kk
2. =HKL - Dhjhldb_ azZfudzgby \ we_dljhmklZgh\dZo F_lh*uzZjZgkq_1Z \ we

i_j_f_gghlh IhdZ gZijy _gb_f k\ler_ KlZgdZjlbgnhjf k

3. J> -34.0-20.527- IJmdh\h”*ysb_mdzZaZzZgby ih jZkqgq_Im Ihdh\ dhjhldh]h azZzfudZg
we_dljhh[hjm~rhKZghbbaH klZg~Zjlh\- k

4. ;_eh\ : < KbjzZz _I*bgh\ W Y JZkq_Il Ilhdh\ dhjhldh]sgdaktudZgbydki@_Ih"m
<_klgbd Q _ey[bgkdhc Jhkm~ZjkI\ _gghc Z]jhh2012.g Ljgthc ZKEZ227fbb

5. >vydh\ > X F_lh~heh]by jZkq_I1Z Ihdh\ dhjhldh]h aZfuhdegd'yh¥% L, Akl @ K
f_""mgzZjh*ghc-gizdtlgdh_kdhc dhgn_j_gpbb kim”~_glh\ Zkibjzgth02h+fheh”uo
Lhf Kt -56.

6. Hkzd : H |IjzZdlbq_kdb_ f_Ilh~u jZkq_1Z lhdh\ dhjhldh]lh aZfh8iZgby \ WWK i
azZfudzZgbc k bkihevah\Zgb_f nZaguo dhhjrbgzl >L_ldkl@hjbh doglglikdb_ +g.
2016.+Ghf_j K+ -190.
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GK Ibl_jkdbc kIlm”~ jmd K : RmgZ_\
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft

J?R?GB? A:>:QB >BKDJ?LGH=H I[JH=J:FBJH<:GBY [|JB <
 HI?FHSGHKLB B F?KL: MKL:GH<DB DHFI?GKBJMXSBC
MKLJHCKL<

< gZklhys \j fy \ jZkij_"~ _ebl_evguo k_lyo ZdimZevg
m\ _ebq_gb_ijhimkdghc kihkh[ghklb aZ kq_| hilbfbaZpbb
fhsghklb H”gbf ba \hafh guo gZijZz\e _gbc "ey j _mnu gby ”
fh™ | [ulv ijbf_g_gb_ mkljhckl\ dhfi_gkZpbb j_ZdlIb\ghc fh

< jZkij_"~_ebl_evguo k_lyo d< b gb"_ \ dZqg_KkI\_
bkihevamxlky [Z1Z)j_b klZlbg_kdbo dhg”_gkZlhjh\ ;KD l
jyN ij_bfms_kI\ fZeu_ g_ [he__ « m” _evgu_ ih

fhsghklb dhg”_gkE2HDj003-0.005kBT/xkBap hlghkbl _evgh gbad
dZiblzeh\eh  _gby hlkmlkl\b_ \jZsZxshkKby #dZlklgzZqgbl L
hlkmlkl\b_ rmfZ [hevrhc "bZiZahghf |j_ [m_fhc ey dhfi_
\hafh ghklv mklZgh\db ;KD \ jZaebqguo IhgdZdphwldldljbq
dhgkljmdpbb ;KD Z 1Zd _ m~h[kl\h _]h h[kem b\Zgby b w
gZjy*m k wlbfb ij_bfms_kI\Zfb h~gbf ba JeZ\guo g_"hkl.
kilmi_gqZlh_ baf_g gb_ ] g jbjm_fhc j_Zdlb\ghc fhsghk
A"bkdj_lghklb baf_g_gby fhsghklb djhf_ wlhgth RuHbj hlf
f klZz mklZgh\db ;KD azZqgZklmx khijy'zg k h]jZgbqg_gbyf
ijhba\h”~klI\_gguf ijhp_kkhf b \hafh ghklyfibkdife vadeybc
jZpbhgZevgh]h hkms_ kl\e BB¥gijmpok&kEfh mqg_klv fgh™ |
nZdlhjh\ gZgqbgZy hl -gh4tE\bbghb | _eowtkhhhfbqg kdbo
azZdZggb\Zy [ZgZevguf ]JZ[Zjblguf nZdlhjhf GZebdb fg
hl]jZgbq_gblkcjfmebjm_ | azZ”*Zgm mkeh\ghc hilbfbaZpbb
Abkdj _lghklvx \u[hjZ f_klZ mklZgh\db ;KD Z |Zd _ ~“bkdj_
_]h fhsghklb

Ih~h[gu_ aZ”Zqgb hlghkblky d az*ZqZf \u[hjZ \ZjbZglh)
b j rZxlky f_Ih~Zfb ~bkdj_Ilgh]h ijh]jzffbjh\Zgby >I <
ihfbfh h[ugguo i_j_ f gguo bkihevamxlky "*\hb&gu_ i_
ihal\heyxsb_\ukljZzb\ZIlv \ bkdhfhc aZz*"Zq_ eh]bqifkdb_h]
HOVH « HAgbf ba \hafh ' guo \ZjbzZglh\ fZl_fZlbg_kdhc
az”~"zZq >1 fh | [ulv fh~_ev kh” _j ZszZy \ k _[_ p_e_
hij_ ~ ey fmx djbl_jbyfb hilbfZevghklb kbkl _fm h]jZgbq.
mkeh\by

% L NPT
,r;M\ o

Ei MZ'I L

JbkmghdZ]bkljZzevgZy ko_fZ we _dljhkgZ[ _gby WI

LAt {
v e

62



< i_j\hc gZklb ~Zgghc ijZfYela]Z _|ky hilbfbabjh\z
fZ]bkljZevdkmk d< bah[jZ _ggmx gZihblkmgtdg kdbf
1 ZjZf _1jZEjbgy\ \ dZq_kI\_ djbl_jby hilbfZevghklb fbgbfn
ihl_jv ijb \hafh ghklb mRinZghfdIZ]_c Qg B 3750 kBap ),
his_c fhsghlQ¥xs beb Ihevdh \ h*ghf mae_ beb Ihevdh \
g luj_o bf xsboky Bkoh”gu_ ~Zggu_ "ey ”~Zgghc ko_
LZ[ebp_

LZ[ebpZ Bkoh”*gu_ ~Zggu_ “ey ko fu
RL|]R2[R3I[ R4 [ QL] Q[ Q3 | Q4 [ Quume

Hf d<Zj
01 ] 0.2 ] 03] 0.4 |4000[ 3000 1200 [ 2000 | 7500

FzI _fZlbg_kdZy fh™ _ev ey g _ij_julghc \_ebgbgu k r

;KD \ dZ "hf mae_ gZ]jmadb bf_ | ke _~“mxsbc \b"
1 RiEETQ:_ETQK:]:_R:(Z?Q:_Z?Qm‘j:_"' . ]
( +R,(EF Q; — Z7 Q) + R,(Qy + 0 )? )ﬂ“n (@
2Pz Quy, — Qo =0 (b);
Qm'[:’ﬂ(‘:;"

]"@ tp_e \Zy nmgdpby ihl_jv fhsghklb WKkhkkHhZ\[jbdhlh
fhsghkld<l@; xihlj _[ey fZy j Zdlb\gZy-Thswéakttjhijb fgbdz
>d<zg@ =+ fhsghklvl]h dhfi_gkbjmxs_]h mkljhckR\Zt >d<Z
khijhlb\e igllhc dZ[ _evghc eblghlgZiHfy®@ gb_ khhl\ _Ikl\mxs_
mqgqZkldZz(#® Hdb]jZgbg_gb_ \\h~bfh_ ey ih*"_j Zgtgw ghjfbj
k ihfhsvx kmffZjghc fhsgh®lb>0OMZ@+ 1jZgbggh_ mkeh\b
azZ"Zxsb_j Zevguc "bZiZahg baf_gy fhc \ _ebgbgu

Kbkl ¢ fh™ | [ulv ijbf_gbfzZz \ kemqZ_ bg”"b\b"mZevghc
j_Zdlb\ghc fhsghklb h~rgzZdh dZd m _ ibkZehkv jZg_ _
azZ"Zq mklZgh\dzZ ;KD \hae_dZ ~“h]h we _dljhijb_fgbdZ fh

AP =

Tra
L&)

(1)

ih jy"m hij_~ e _gguo ijbgbg b i_j_ ™ ijh_dlbjh\sbdZfb Ij.
hilbfZevguc ma_e beb maeu khhi\_Tkl\mxsbc \u[jZgg
g_kdhevdbo Ih]*ZQ1)kpkr flZzij | _ji_ \Zlv g_dhlhju_ baf_g

bf ggh [m"ml mqgl_gu “\hbggu_ i_j f _ggu_

>ey aZ”Zgb ihbkdZ hilbfZevgh]h maeZ beb nriaeh\ \haf
bet =1 >Zggu_ i _j_f ggu_ ihalheyl hij_ " eblv [m”"_I| eb
j_r_gb_azrZdbbeb " ma_e g_ yley lky hilbfZevguf b \ j
hikmlklI\hdz#0 LZd “ey "\mo mae\|lh*"Zjy ~\mf ~\hbqggt
i _j_f _gguf fh gh \ukljhblv ke _"mxsb_ eh]bq_kdb_ p_ihqgc
6, +6,=1 =%\ hilbfZevgh_j r _gb_ ~he” _g \hclb h”"bg ba mae
6, +d6, =2 %\ hilbfZevgh_j r _gb_ ~he gu \hclb h[Z maeZ
6, +6, =0 %\ hilbfZzevgh_ j r _gb_ fh | \oh”blv beb g_ \oh”
A\mo maeh)
6, =46, +\ hilbfZevgh_ j_r_gb_ ijb gZebgbb hlkmlkl\bb h
Aim]lhc "he” _g ijbkmlkI\h\ZIv hlkmlkI\h\Zlv
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:gZeh]lbqgguf h[jZahf fh ' gh aZibkZlv mkeh\by ~ey [he\
maeh\ ?keb ijb dhebqg_kI\__maghh[¢gBYddh \uijjhlave h\
eh]bg_kdZy p_ihqdZ [m#%& + &+ +v+¥heEm

K mqg_Ihf ~\hbgguo i_j f gguo themqgbf kRl fm
thal\heyxsmx \u[jZlv hilbfZevgh_ dhmelb@_ hk[sh Jhacihébq_ ki)
maehk mq_I|hf djbl_jby hilbfZevghklb ih ihl_jyf Zdlb\ghc 1

_ 1 Ry(X7Q; — X7 Qy; - 5:':': + Ry (Z3Q; — 27 Qs - 5::': L .
{.ﬂF—U:( _R:‘(E?Qi_E?QHEISEJ:_R:&(Q:@_QHH"ﬁi]: )%nnn, (2)
Qi = Qoyne - 8,toei € [1;n]; XT 48, =m; Qm-[ =0 ;

J r_gb_ kbKR)fln" | [ulv “hklib]gmlh jZagufb fZI_fZlbc
f IhrZfb gh ih fg_gbx Z\lhjh\ \ ~Zgghf ijbf_j_ gZbJfhe
yley Iky fihkegh]lh i_j [hjZ Ze]lhjblf dhlhjh]lh hlh[jZ _g gZ

Hij_~_e_gb_ dhebg_Kkl
Gzazen <\h” h[s_]h dhebq_kl\ K ih kj_AkI\Zf jZkqzl
a ] b 1j_[m_fhlh dhebq_ il | Khq | Zg s = —=
Chklz\e_gb_ i_j\hc dhf[bgZpbb \hafh'g
dhfi_gkbjmxsbo mklmetlq kI\hf Kkisng bip
JZkqzl i_j\h]h a42q_le dhebq_kI\hf kpmmemntb” _fZljblpljhdb \bA
@ > « @p 42"bl \ "bZizadig
| Az~zab i i f aaito oy
K:=K-1

=i+l |—>

p:=n-m-j

al JZkgzl gh\hlh ag
.

Jhdbjh\dz AZ"Zgb_ gh\hc ihabypb
P@ pr:@ pr@ p}> i s_lh® gmep+l
Jbkmghde]hjblf i _j [hjZ khq_lZgb€&™riglymkemqzZy
=jZgbggu_ mkeh\by \ ~Zgghf Ze]hjblf_ fh]lml [ulv hlI[jh
\hafh ' gu_ agZg_gby ~bkdj Iguo i _j f gguo y\leyxlky az"
A\Nhbqgqguo i_j f gguo ijbgbfZxl ebrv "\Z agZqg_gby b
>ey kefjZpypm! Zelhjblf gZgbgzZ Ikhw[k _\Whdhebq klI\Z
maem\b Ij [m_fh]l]h dhebqgnklVZenaehXkkqgblu\Z_ IkyZgbkeh
gb€y hij ~ eyxs_ _ h[s__ dhebq K\kzbiZdZplhbkelk Bbgbp
gbkeh gkne AZl f khklzZ\ey |kklf&djzpeZ \ dhlhjhc kgZqzZeZz
\k_ gmeb Z ihlhf \k_ "Z2pgdbpuhke "h\Zl_evghklv y\ey |
dhf[bgZpb_c jZzkiheh _gby dhfi_gkbjmxsbo mkljhprkl\ \u|
keh\e_g gZb[he__ ijhkluf Ze]lhjblfhf i_j [hjZ >Ze__ jZkKk
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agZqg_gb_ AMR! _jahlhjh_ [m~_| bkihevah\Zgh “ey kjZ\g_gb

azZ"Z |ky iZjH4f HJ\ _qZxsbc aZ pbde \uy\le _gby gme_c

©ieZ\Zxsbc?

djZcgbc

dhfi_gkbjmxsbo mkljhckl\

p_kk

ijhbkoh”Dbl

A h

_ 0

ihj

IjZ\uc ghev
gZqgbgZ |Iky g _ihkj_~klI\_ggh pbde

ihdZ ghev g_

AZ

ba kh\hdmighklb \k_

i_j_ [hjZ ©iezZ\Zxs_]h?
dZ ~hc bl_jzZpbb dhlhjzZy ih kmlb y\ey |ky gh\hc dhf[bg.:
ijhbkoh” bl jhdbjh\dZ ©ieZ\Zx:
gbke _gb_ gh\h]lh agZdPgbk ihkgv mxs f kjZ\g_gb_f _]h
jZkkqgblZg®uf "ey gZoh ~ _gby fbgbfZevgh]h agZg by ihl

AhkKbjJlgdd dhg

ihke wlh]h \uy\ley Iky gh\luc ©ieZ\Zxsbc? ghev b pbde

gmey

ih\lhjy _Iky
fZljbpkljhd _ g_

>ey kem'Zyjb m

"hklZlhggh bkihevah\Zlv

Kihbl hif_Iblv
f Ihr ©\ _I\_c b ]jZgbp?
hlebgZxsbcky hl

>Zgguc

ijhp kk

i_j_[hjZ

g _]h hilk_\hf

ijh~"he Z Iky ~h |_
hdZ mlky kijz\Z Z \k_ _"~bgbpu ke _\Z
\hafh guo

_"bgbgqgmx *bZ]hgdsmvgmx fZljb
glh ijb m\_ebqg_gbb gbkeZ khqg_IZgbc fh
dhlhjuc klierZZidn\ddghh i _j [hjZ

g_khhl\ _ITkl\mxsbo

\k_o

ijhp_kk_\ugbke gby jZaebqgguo \ZjbZglh\
J _amevlZlu jZzkgzlh\ ihl_jv k\_~ f \ Q-A[l&brplkl\bb ;K>\
I-mae_gZebgb jKnbak
LZ[ebpZ

JZkqzl ihl jv fhsghklb ijb mkliZgh\d _

Ma_e

Ma_ e

Ma_e

Ma_

e

Gy

0

0

0

bz

oo

1

0

0

b3

0

1

0

5

0

0

0

1

AP,

130.9

57.4

82.1

187.1

>ey mijhs_gby jZkqzlh\
hr"ghc wd\b\Ze glghc

"N\_ mklZgh\db ;KD ih

o Ih

\Zjt

mkeh

iZju ;KD \ h~gt

d<Z

FbgbfZevgh_agZq_gb_ ihl_jv fhsg
mklZgh\d_ “\mo mklZgh\hdAPK=D5T 4nulxd <

LZ[ebpZ JZkqzl ihl_jv fhsghklb ijb mklZgh\d_ iwZgum&eX é *eyo
r klb jZaebgguo dhfE)gZpbc
D D D D D D

G, 1 1 1 0 0 0 Ma_e

5, 1 0 0 1 1 0 Ma_e

Gs 0 1 0 1 0 1 Ma_e

5, 0 0 1 0 1 1 Ma_e

AP ; 66.2 36.2 32,5 27.6 23.8 78.4
Fbgbfzevgh_agZq_gb_ ihl_jv fhsghklb

KD

mklZgh\db

ij_ ~"ihglbl_evghklb mklzgh\db

;KD mklZgZ\eb\Zxlky

jZaebqguo maeZo we _dljbg_kdhc k_Ib

gZoh ~ _gbb
fhsghklb mklZgh\db

hilbfZevgh]h
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maeZ

jZaf_s

ijb mklZgh\d
\ "\mo hlebgguo maeZo "hklb]&P,|ky238daeZqlh \
AP /AP, , =214 jZaZ f_gvr_

ih kjzZ\g_gbx k \ZjbzZglhf ijb d
\' h*bg b Ihl ~_ ma_
A\mo mklZgh\hd ;KD jZ\

LZdbf h[jZahf [

gby

KD ijb a



<f _klI_ k |I_f \ ~ ckl\mxs_f we_ dhihdhaklgklblky b
h[jzlgZzy azZ"~ZqZ ijb dhlhjhc g_h[oh”bfh hij_~_ el
dhfi_gkbjmxs_]1h mkljhckI\Z k "bkdj_lgufb klmi_gyfb baf_
agZy ma_e _]h jZkiheh  _gby 1j_~iheh bf qglh "dy &ko_ fu
i1ZjZf_ljZo k_Ib LZ[ebpZ \ kbem h[klhyl_evkl\ ;KD f
lhevdh \ hrghf dhgdj Ighf mae_ nimhklav_&lhjpm flfhsghkl
;KD fh™ I \Zjvbjh\ZIlvky \ ij@? =300 NHQx; = 7600 d<Zj kh

kilmi_gvx baf_g _gby \ d<Zj
Khklz\bf fzZIl _fZlbg_kdmx fh” _ev ”"ey ”"~Zggh]h kem
hilbfZevgmx \ _ebgbgm fhsghklb ;KD >ZggZy fh"_ev |

kbkl _®) k hlebgb_f lhevdh \ p_e_\hc nmgdpbb WIh h[mke
\urzZ\Z _fZy ;KD j_Zdlb\gZy fhsghklv | _qgq_| d bklhggbdm

wlhf ihl_jb fhsghklb az f_klhf k\h_]h ih~Adexq_gby < blh]
3)
AP =L(R1EET @ — LT Q-6 + Ry (E3Q — X3 Q- 67 + ) — min ;
vt +R; (27 Q; — X Qui - 5:'): TR, Qn: f 6)
Qui = Qe 6oTAE L € [Lin]; X7 6, = m; Qry, = 0

Bkihevamy f_Ih” ihegh]lh i_j_[hjZ [ueb gZc”.ipw ihl_]
jZaebgguo ag®g jglyoevIZlu jZzkqzlh\ ij_"klZ\e _gu \ LZ[el

LZ[ebpZ JZkqzl ihl_jv fhsghklb ijb mklZgh\d o@h )Zmebgguo &
Qx: = 7300 Qxz = 7400 Qxz = 7500 Qxs = 7600
5, 1 0 0 0
5 0 1 0 0
55 0 0 1 0
8, 0 0 0 1
AP, 1.0 57.4 82.1 189.8
JZkqzlu ithdZaZeb qglh hilbfZevgh_ agZq_gb_ fhsghk
1Z\gh d<ZzZj ijb ~"Zgghf agZqg_gbb \ k_Ib ~hklb]Z Iky

Klhbl hif_ko\lw[jZ\ kImi_gv fhsghklb jZ\ghc ihl_jb \hajZklm
\AF, /AP, =3.29 jZaZ hlghkbl_evgh hilbfmfz < j amevlZl_ |
j_r_gZ azZz”~"ZqZ \u[hjZ hilbfZevghc klmi_gb fhsghklb ;KD
mae_\hafh gh]h ih*"dexq_gby

Lzdbf h[jzahf \ ~Zgghc klZlv_ [ueh ij_~eh _gh j_
Abkdj _lgh]lh ijh]jzffbjh\Zgby ih \u[hjm hilbfZevghKiDmaeZ
ijb az~"Zgghc azZjzZzg__ fhsghklb mklZgh\db ;KD gZjHtm k
j_r_gb_ b h[jzZlghc azZz~Zqb ih \u[hjm hilbfZevghc kIimi_g
azZ”"zZgghf aZjZzg__ mae_ \hafh gh]h ih*"dexq_gby J_r_gb_
khklz\e gby fZI _fZlbg_kdhc fh® _eb khklhys ¢ ba p_e_ \h
hilbfZevghklb dhlhjhc klZe djbl_jbc fbgbfmfzZ ikl Zdlb\
k "hihegbl_evguf hkeh g _gb_f \ \b”_ ~\hbqguo i_j_ f_ ¢
Abkdj _lghklvx baf_gy _fuo iZjZf_ljh\ \oh”ysbo \ p_e_\mx
Jy*Z h]jZgbg _gbc b ]jZgbgguo mkeh\bc >ey j r _gby ~
khklz\e_g Zelhjblf ih dhlhjhfm fh" _| Julv gZibkzZgZ
ijh]ljZzffZ2ey j_ r _gby ehdZevguo aZ”~Zq ih jZaf_s_gbx DM
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Ebl_jZImjZ

1.Ju[Zdh\ < < Ju[Zdh\ > < <brgydh\ ? | DZjzZzlh*bg < < Ij
i zdlb\ghc fhsghklb \ JWK h[t_dlh\ De&hkfblg kdicgg@dz” fbb bf
Fh Zckdh]h KI[ <D: <ui 41. K 2

2 : 1jh1Zkh\Z kIm’E <jm<dZcl e _ghd kI ij _ih”

nbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft
FH>?EBJH<:GB? J:AEBQGUO <:JB:GLH< RBOLH<DB EBF
F:=GBLHIJH<H>: < IJH=J:FFGHF DHFIEZDMKSOL
MULTIPHYSICS 3.5A

< g9Zklhys  \j fy ZdlmZevghc aZ”Zq_c jZa\blb
wg_j]l_Ibg_kdh]h jugdZ y\ey I|Iky hij_~ e _gb_ ih”oh”
h[ _ki_qgblv \ukhdb -widlglfdohqg kdb_ b | _ogheh]bq_kdb _
ljZgknhjfZzlhjh\ h[_ki_q_gb_ bo \ukhdbo wg_ j] Ibg_kdb
fZeuo ihl_jv ohehklh]h oh*Z o0 o b \ukhdbo agZdagbc L
]Jez\guo nzZdlhjh\ dhlhjuc \eby | gZ iZjzZf_lju b k\hcklI\Z
yley |ky fZI_jbZe b dhgkljmdpby fZ]gblhijh\h”*Z

P_evx “Zgghc klZlvb y\ey |ky ZgZeba dZjlbg jZkij_*"
ithey \ |ljZgknhjfZlhj_ ~ey jZaebqguo \ZjbZglh\ rbolh\db
JZkkfzZljb\Zebkv kihkh[Z i1ieZgZ rbolh\db ebklh\ fZ]gbll
fZkeyguo I|jZzgknhjfZlhjh\ k iehkdbfb Ij_okl_j g _\ufb
kbkl fzZfb k dhkufb ijyfufb b ihemdhkufb kludZfb ebkl
dZjlbgu fZ]gblgh]h ihey \uiheg_gh ijb ihfhsb fhjZfébjh\Z¢
&2062/ OXOWLSK\VD.FV Z \

< dzZq_kI\_ hkgh\gh]l]h fh*"mey AGQ/BgWodkhé mewlhjuc
Ij_"gZagZq_g "ey fh™ _ebjh\Zgby b jZkq_1Z we_dljhfZ]ghbl

;ueZ ihkljh_gzZ fh™_ev IjZgknhjfZlhjz k fZ]gblhijh\h~hf
k rbolh\dhc ebklh\ fZ]gblhijh\h~*Z Kk q_lujvfy dhkufb k
fZ]gblhijh\h~Z r_klvx ijyfufb kludzfb \ yjf_ b Ij _fy ijyfuf
kl_jg_\ijh]jzffghf dhfie_dk_ &2062/ 0XOWLSKAIZH\Z
] _hf _Iljby b khhiI\_IkI\_ggh gm gu_ iZjZf_lju [Zd kbeh\h]
fZ]lgblhijh\h~ h[fhldb <G h[fhldb GG Ihke_ azZ”~Zgby ] _h
d azZz”"Zgbx k\hckl\ fZI _jbZeh\ gZqgqZevguo b ]jZgbqguo
ihkljh _gZ k_IdZz "ey ihemqg_gby lhqguo j_ameviZlh\ b
j_r_gbx

Ilhke azZ\ _jr _gby j r _gby Z\IlhfZlbq_kdb \dexqZeky j_~
PRGH >J_ "bf ihklh[jZ[hldb@ \ dhlhjhf fhleb gZ[ex"
\ugbke gby ijb\_~ ggu_ gZ jbkmgd_

Ih ihemq_gguf j_amevlZIZf [ueb k" _edldu dgabhhelvrihyf
fZ]l]gblgZy bg"mdpby \hagbdzZ | \ djZcgbo kIl _j gyo gZ
p_gljZzevghf kl_j'g_ b”ml Ihevdh hI\_I\e_gby hl hkayh\gh]t
< f _klZo kludzZ kl_j g_c k yjfhf h[jZamxlky ih\ur_ggu_ gZ
ijb\h~bl d “hihegbl_evguf ihl_jyf gZ ohehklhc oh”
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Lzd bkihevah\Zeb nmgduppresIuppteBscsUbdomains
>1ZjZf_ HIlh]"Z\e gh"Z\e _db " "hf_gu@ > @ qlh[u ihkfhlj_|
ijhbkoh”bl \ kl_j'gyo fzZ]gblhijh\h*Z >ey wlh]h m[bjZ
Kl _j_gv [Zd ljZzgknhjfzlhjz h[fhldb <G b GG b hklz\e
fZ]lgblhijh\h~Z

;ueb ijhZgZebabjh\Zgu ihemqg_ggu_ j _ameviZlu ijb\_-

b k” eZgu \u\h”u h Ihf qlh gZ djZcgbo kIl 4 ¢gmé fzZ]g
gZb[hevrZy iehlghklv fZ]gblghc bg"mdpbb : \ f_klho ]hjh
kil _ jgy b \_jog ]h yjfZz gZ nZaZo < b K h[jZamxlk
gZijy _gghklb qlh \vau\Z_ | agZqbl_evgh m\_ebqg_gb_ ih
kludzZ p_ ngZevgh]h kil _jgy k yjfhf gZijy zgghklv [m~_| f_

fioxderaty, nom (1] Arom: M P dersty Sreamine: Magpete o dersty

Jbkmghd o Jbkmghd

;ue ihkljh_g _s_ h”bg ba kihkh[h\ fh” _eb ljZgknhjfz:
rbolh\db ebklh\ fZ]gblhijh\h~*zZ k q _lujvfy dhkufb klu
fZ]lgblhijh\h*Z b dhf[bgbjh\Zggufb ©ihemdhkufb?2 kludZz
ijh]ljzffghf dhfie _dk_ &2062/ OXOWLSK\VLFV Z
K\hcklI\Z fZI _jbZeh\ gZgZevgu_ b ]JjZgbggu_mkeh\by
mkljhckl\h b ihkljh_dpbZebk ldtdbfb ° dzd b ijb ihkljh_gbt

ljZgknhjfZlhjZz k fZ]gblhijh\h~hf [jhg _\h]h IbiZ

Jbkmghd o Jbkmghd

Ba \ur_ ijb\_~ gguo ihemqg_gguo j_amevlZIlh\ bah[jZ"
ijhZgZebabjh\zZ\ [ue k”_eZg \u\h™ h Ihf qglh gZb[h
bg"mdpby dzZd b ”“ey i_j\h]h IbiZ jZkkfhlj_gguo rbolh
p_gljZevghf kl _j'g_ 1Zd dZd ih g_fm ijhoh”~bl kmffZjguc
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bg"mdpbb < f_klZo kludZ p_gljZevgh]h klI_j gy k yjfhf
h[jZzamxlky ih\ur_ggu_ gZijy _gghklb qglh ijb\h~bl d *
ihl_jyf gZ ohehklhc oh”

ljb bkihevah\Zgbb nmgdp8uppre2sSpprRees\5ubdomains,
Ijb\_~ gghc gZ jbkmgd_ [ueb ijhZgZebabjh\Zglufbgdh eZ
\ f _klZo kludZ p_gljZevgh]h kIl _j'gy k gb gbf b \ _jogbf

m]J]eZo gZijy _gghklv ihemqzZ |ky gb" _  ih kjzZ\g_gbx
j_amevlZIZfb
LZd °~_ [ue kfh” _ebjh\zZg ljZzgknhjfZzlhj sk h”gbf ie

ebklh\ fZ]gblhijh\h~Z k r_klvx dhkufb kludzZfb \ fZ]c
ijh]jzffghf dhfie dk_ &2062/ OXOWLSK\VLFV Z

Jbkmghd

Ba \ur_ ijb\_~ gguo ihemqg_gguo j_amevlZlh\ bah[jZ"
[ueb ijhZgZebabjh\Zgu b k» _eZgu \u\h?u h Ihf qlh gZb
bg"mdpby \hagbdz | \ p_gljZzevghf kl_j'g_ |zZzd dzd
kmffZjguc ihlhd fZ]gblghc bg"mdpbb < f_klZo kludZ p_g
\ jogbf b gb ' gbf yjfhf h[jZamxlky g _[hevrb_gZijy _gghkl

; ba ithemqg _gguo j_amevlZlh\ ijb bkihevah\Zg
Options-Suppress-Suppre§$sXEGRPDLQV  ijb\_~ gghc gZ jbkmgd
ZgZeba [ue k™ _eZg \u\h™ h Ihf qlh fZ]gblgZy bg”~mdj
jZ\ghf_jgh < f_klZo kludh\ p_gljZevgh]h kI _j gy k gb 'gb
gZ[ex™"Z _|ky gZijy _gghklv \ j amevlzl_ dhlhjhc \ w
"hihegbl_evgu_ ihl_jb gZ ohehklhc oh?”

LZdbf h[jZzahf bkoh”y ba ijh\_~ ggh]h h[ke_ ~h\Zgt
j_amevlZlh\ \ oh”_ fh”_ebjh\Zgby jZaebqguo \ZjbZglh\
fZ]gblhijh\h~rZ \ ijh]jzffghf dhfie _dk_ &2062/ 0XOWLSK\
\u\h® h Ihf qglh gzZb[he__ ijhkluf ~ey ba]lhlh\e_gby b
fZ]gblhijh\h” [jhg_\h]h 1IbiZ ijb\_~ gguc gZ jbkmgdZo
gZbemqgrb_ wdkiemzZlZpbhggu_ iZjzZf _lju gZbf_gvrb_ ihl_
ohrZ h[_ki_qb\Z_ | fZ]gblhijh\h” k dhkufb kludZfb ebklh
jbkmgdZo b Kihkh[ rbolh\db fZ]gblhijh\h*Z Kk
dhf[bgbjh\Zggufb kludZfb ijb\_~ gguc gZ |jbkmgdZo
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dhfijhfbkkguf ba ~\mo \ur_jZkkfhlj_gguo k lhgdb aj_c¢
balhlh\e _gby b iZjZf_Ijh\ ohehklh]h ohAZ

KIBKHD EBL?J:LMJU
Gh\u_ ih?2oh”u ijb ihkljh_gbb fZ]gblhijh\h~"h\ kbeh\uWeljdhgkglyjfZIhjjhkmjk@
URL:https://cyberleninka.ru/article/n/novye-podhody-pri-postroenii-magnitoprovodov-silovyh-transformatorov/

viewer "~ZI|Z h[jZs_gby
Kbkl _fZ Z\IhfZlbabjh\Zgguo jZkq_lh\ &2062/ >We_dljuRlguc i_
http://mww.psuruffiles/docs/science/books/uchebnie-posobiya/sistema-avtomatizirovaasginetov-comsgidf.
NZIZ hl[jZs_gby
Fh~ _ebjh\Zgb _ \ MATRAB + COMSOL 35a. >We _dljhgguc i _ Rk @
https://studfile.net/preview/4245990/ "~ZI|Z h[jZs_gby

FK JZa'b\ZcdbgZ kim~ > B Omlhjh\ kim~A jmd E K

nbebZe N=;HM <H ©GBM ©FWB2)\ ] Kft

KHA>:GB? BGL?EE?DLM:EVGHC WE?DLJBQ?KDHC |

D:D H>BG BA HKGH<GUO WL:IH< PBNJH<HC LJ:GKNHJF
< WG?J=?LBD?

| j_oh™ d pbnjh\uf | _ogheh]byf yley Iky h~*gbf ba \_~nm
\ kh\j_f _gghc we_dljhwg_j] -ldjdh*Z8@8sijhveh]hfA_gtZ [ueh
gZlex"Zlv gZjZklzgb_ jZkij_"~ ezgghc ] g _jZpbb \dexqg
bklhggbavig j]bb <BW ihrdeaagx _1fyf < klyab k qgq_f
bgl ee dimZevguf we dljbg_kdbf k _lyf [ueb \u\bgmlu hi
Pbnjh\Zy IljZgknhjfzpttymAzevgZy azZ~ZqZ dhlhjzy Kkl
hl _g_kI\_gguf we_dljhk_| \uf dhfie_dkhf | _j\uc wl.
ljZgknhjfZpbb ijboh”blky gZ]] b \dexqgZ | \ k_[y \g_ "]
N ckl\mxsbo | _ogheh]bc nhjfbjmxsbo ZiiZjZlgmx b Dbc
hkgh\m 7“ey ~Zevg_cr_]h jZa\blby gZqgZeh jZ[hlu k f
gZklbggZy pbnjh\bazZpby ijhba\h”kl\ _gguo ijhp_kkh\
I _jki_dlb\guo | _ogheh]bc b Zdp_gl gZ jZza\blb_ fh[bevguo
—eZ¥Ygp _ ev klzlIvdahhgl ee _dimZevguo we _dljbg_kdbo
kharzZglZy h"bg ba hkgh\guo wlZih\ pbnjh\hc ljZgknhjfZpt
<g_"j_gb Z\IhfZlbg_kdhc mijZ\ey fliddb khygjZf _gguo
bgnhjfZpbhgguo | _ogkledellvoc nmg”Zf lgphhfee_ _dimZebaZp
we dljbg_kdbo k_|I ¢ KhleZkgh ZdimZevgufXXZggdf b k
hrgbfb ba \_"msbo ijbagZdh\ k_I_c klZgml
©<ukhdhZzZfi_jgu_2 ebgbb we _dljhi_j ~Zqgb EWI
ljh _dlbjh\Zgb_ we _dljhk_| \uo h[t_dlh\ k fbgbfbaZzZ,
jZaf_jh\ k mqgzlhf [_ahiZkghklb b gZbf_gvr_]h \ha”_ckl\l
Kj_~m
Memqr_dBg_KkI\Z b gzZ”~z ghklb h[t_dlh\ we_dljhk
bgl _]jbjh\Zgb _ we _dljhk_I _\hc bgnjZkljmdImju gZi
ij_"hklZ\e [gbvr_]h “hkimizZz ~ey ihlj_[bl _e_c¢c we_dljhwg_j
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Pbnjh\bazZpby k_| _c¢c ijhoh”bl \ |Ijb vbidgiZeeghllglZzoe rzazp
hi* _evgh \ayluo Ibih\ kbeh\h]h h[hjm~h\Zgby bcihlj_[Db
bgl ee_dimZebaZpby ih*klZgplhgl dejaddm&ZebaZpby kbkl
p_ehf Ke ~h\Zl _evgh bgl ee dimZevgZy wewldljbqg_
| ogheh]bq_kdbc dhfie_dk g _jZajulgh klyaZgguo we f gl

Pbnjh\Zy we _dljbq_kdZy k_Iv bf__| ke_"mxs__ kljh_gl

ljh]jZffglhogheh]bg_kdbc dhfie_dk ICIM xgB&" hledh\_
k Ib WIh kbkl fZ mijzZ\e _gby pbnjh\hc k_Ivx dhlhjZy iha
jZ[hIm hi_jZlb\guo bg _g_jguo b ZgZeblbqg_ kidbkd HgmhjfZ
[Za_ h”ghc © b\hc? ko_fu k_Ib

Pbnjh\Zy ih*klZgpby

Z Bgl ee dimZevgu_ dhffmlZpbhgguwudexgZjlZlab =+
bgl ee dimZevgu_jZat _"“bgbl _eb j dehma ju

[ Bgl_ee_dimZevgu_ ijb[hju Hpdgkndh#¥Zlaju IhdZ b
gZijy _gby ijb[hju Z\lhfZlbabjh\Zgghc kbkl_fu
wg_jlhh[_ki_g_gby :KMW fhgblhjbg] khklhygby h[hjn
| e f oZgbdb

K\yvav b i_j ~ZqZ ~Zgguo D wlhfm hHhgliblkgylkgb\he
ebgbb klyab <HEK [_kijh\h~*ghc rbjhdhihehkguc ZhkImi
"Zgguo th kbeh\RIICk _pbbnjh\Zy jZ2bhk\yav

< khklz\ ijh]ljZlifgbheh]bqg_kddhhe dkzZpbnjh\hc
we dljbg_kdhc k_tbZnghtdy mjh{tgdlh\ dhgljhey b mijZ\e_
bmjh\_¢vjjblhjbZevghc k_ | \hc hj]jZgpaZ pbigZzte gby k Iy
PMK Djhf_Ih]h ke _~m_| \u”_eblv ~\_f "mjh\g_\u_
mijZ\e _gby bgnhjfdapbghggh]bg_kdhc bgnjZkljmdIimjhc b
mijZ\e _gby bgnhjfZpbhgghc [_ahiZkghklvx

JbkmghdkljmdImjgZy ko_fZ ILD pbnjh\hc we_dljbgq_kdhc |
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>ey hi_jZlb\gh]h b | _ogheh]bq_kdh]h mijZ\e_gby h[hjr
pbnjh\hc we _dljbg_kdhc k_Ib Ij_[m_Iky qlhfu we_dljhh
pbnjh\hc bgl _jn_ck h[f_gZ ~Zggufb k ILD PWK WIhl b
h[_ki_qgqb\Zlv h[f_g bgnhjfZpb_c \ g_h[oh”*bfuo ch[t_fZ
j _ZebaZpbb \k_o az~Zq \haeh _gguo gZ ILD PWK HJ{
h[hjm~h\Zgb_f we_dljbg_kdhc k_Ib b ILD PWK ~he _g F
ijZ\beh \ khhi\_ITkl\bb k ijhihdhehf (&
ljhkljZgkl\ -ggkij ~ e gghg _cgumkljhcklI\Z \ | _ogheh]bqg_
IP-k_Ib i_j_~Zgb MAdouwohkms kl\eylv h[f_g ~Zggufb k i
dZgZeh\ khlh\hc k\yab b jZ"bhk\yab

GZ pbnjh\uo ith "klZgpbyo bkihevamxlky bgl _
dhffmlZpbhggu_ ZiiZjZlu b baf_jbl_evgu_ ijb[hju < dZ
jZkkfhljbf jZat_"“bgbl_ev bgl_ee_ _dimZevgux \Wihmljh\hc
bgl ee_dlmZevguc lj _oihexkguc jZat_~bgbl_ev ij_ 7
hi_jZIb\gh]h "bklZzgpbhggh]h k _dpbhgbjh\Zgby \ha:
we_dljhi_j_~Zqkd< b hij_~_ e _gby \kZ\Zjbc'go ijhp_kkh\
\dexqZy jZaebggu_ agduaZfgey K ihfhsvx \g "j gby "
bgl ee _dimZevgh]h jZat _"bgbl_ey \ Z\IhfZlbabjmxsmx kb

[he  ijhba\h”bl_evgmx b wdhghfbggmx kbkl fm k _dpl
\IhfZlbabjh\Zgguc ijb\h~ jZkiheh™ _gguc \ rdZnm
jZat_"bgbl_ey ijhba\h”bl hi_jZlb\gu_i_j _dexqg_gby mqZl

p_ibKhklhygb jZat_~bgbl_ey fh gh hlke_ _"blv k ihfhsvx in
Abki_lq_jZz Z 1Zdmijl\edgby JBP JBP h[ez”Z | jy*hf ij_
< ijhp_kk_wdkiemzZlZpbb "Zgguc jZat_"bgbl_ev kibkh[_g
jZaebqgu_ Ibiu dhjhldbo aZfudZgbc \ gZklghklb h”ghn
a _fex 1zd _ hij_" eyy gZijZ\e _gb_ Z\Zjbb Ihfbfh wlt
hij "~ eylv \k_ ZNdppcguo kbImZpbtAA XK gbadbfb IhdzZfb
g _mklhcgb\u_ Z\Zjbcgu_ ijhp_kku >Zgguc bgl ee_dlmZe
hf _ki_gb\Z | "bklZgpbhggh_mijZ\e _gb_b gZ[ex™Z fhklv
ihfhsvx ijbf_g _gby bg”~bdZlhjh\ dhjhldh]h aZfudZgby
hij "~ eyxl|l gZijZ\e_gby Z\Zjbcguo Ilhdh\ Ijb gZebqgd gZij
mijZ\e_gb_ jZat_~bgbl_e f [ehdbjm_Iky K ihfhsvx mijzZ)\
qg_j SE&ADA-kbkl _fm ~bki_Iqg_j bf__ I \hafh ' ghklv "bklZgpbhg
\dexqZlv jZat_"bgbl_ev

HArgbf ba hkgh\guo dhffmlZpbhgguo ZiiZjZlh\ bgl
we dljbg_kdhc k_Ib yley Iky j_dehma_j dhlhjuc ihfbf
nmgdpbc \uihegy_| k[hj h[jZ[hldm b i_j_~Zgm bgnhjf.
j_"bfh\ jZ[hlu we_dljbg_kdhc k_Ib b mq_I we_dljbc
bkihevah\Zgb_  h[hjm~h\Zgby |_e_ f_oZgbdb ijbf_g_gb
kbkl fZo | e kb]JgZebaZpbb e _mijZ\e _gby b
kZfh~"bZ]ghklbdm khklhygby kh[klI\_gguo we_ f _glh\ b \u
g_bkijz\ghkl _c¢c \_~ gb_ "mjgZeh\ hi_jZlb\guo b Z\Zjbcglt
\dexq_gb_ hldexqg_gb_ kjZ[Zlu\Zgb_ aZsbl b kj_~klI\ Z\|
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Ba[j | gb_ b \g ~j gb_gZ jughd we _dljhgguo kg _Iq
bgl ee_dilmZevgufb beb ©mfgufb? ithal\hebeh Z\IhfZ
we_dljhwg :N\ilhbZlbabjh\ZggZy bgnh-jiApbjipdgvgZy kbkl _1
dhff_jg_kdh]h mqzlZ we_oBpBkKvdd MWb :KDMW\h8imighklv
ZiiZjZlguo b ijh]jzffguo kj_"~kI\ h[_ki_gb\Zxsbo ~bklzg
0jZg_gb_ b h[jZ[hldm "Zgguo h[ wg_j] _Ibg_kdboBiBKhdZo

DMW \uihegy | | ogbg_kdb_ nmgdpbb mijZ\e g
we _dljhh[hjm~h\Zgby Z lZzd" Z\lhfZlbabjm _| ijhy
we _dljhwg_j]lb_c =eZ\guf k\hckl\hf bgl_ee_dimZevgh

we _dljhwg_j]lbb y\ey Iky hij_~ e _gb_ 1 _ogbq_kdbo ihl_j
j_"bf_ [ebadhfm d j_"bfm j _Zevgh]h \j_f gb hij_ " _e_
gZ™_"ghklb ~"bklZgpbhggh_ihemqg_gb_ m Julh\h]h ihlj_
hlims_gghc beb ihlj_[e_gghc we _dljhwg_j]bb dhglj
wg_jlhj_kmjkh\ k p_evx h[gZjm _gby b j_]bkljZpbb b
A"h]lh\hjguo agZq_ghbc h[gZjm  _gb _ nZdlh\ g _kZg
\f_rzZl_evkI\Z \ jZ[hIm ijb[hjh\ mqgzlZ ih~]hlh\dZ IZ[_e_c
we _dljhwg_jlbb WIh ihalhebl kj_“b ijhq_]lh kh[jZdy bgnt
j_"bfguo azZ”~"Zq ©Omfguo k_ | c? 6 RIDgMheyU LOEZ q  Kl\z
we _dljhkgZ[ _gby hilbfbazZpbb ih j_Zdlb\ghc fhsghkl
bkhevamxlky mkljhckI\Z b kbkl_fu mijz\e_gby ihlj_[e_gt
ebp hkms kl\leyxsb_ ~ bo h]jZgbg_gby b hldexqg _gby
Kh\j f ggu_ kbkl_fu :KDMW h[ezZ”Zx|l Z[khexlghc
kh[bjZ_ fuo "Zgguo \ukhdhc gZ~_ "ghklvx k[hjZ b o0jZg_gb
GZ k_]Jh~rgyrgbc ~ _gv \h \k_f fbj_ ih\k_f_klgh bkiheva
kbkl fu fhgblhjbg]Zz we _dljhwg_j] Ibgq_kdbo h[t_dlh\
kbkl _fgh]lh hi_jzlhjZz ih~jh[gufb ~Zggufb h | _dms_f khk
hit _dlihkhgblhjbg] \hamrguo ebgbc \dexqzZ | \ k_ [y ~*Z
| fi_jZImjgu_ ~"Zlgbdb |Ij_~eZ]Z |ky fh[bevguc bkke_ "h\Z
"ey ~bZ]ghklbdb khklhygby b hij_~ e _gby f_klIZ ih\
we _dljhi_j ~Zq b “~jm]lh]h we_dljhh[hjm~h\Zgby \dex
ZiiZjZImpm "\b gh]lh h[t_dlZ jZkiheh  _ggmx gZ [hjlm
ZiiZjzZlZz g_h[oh”"bfmx ey ihbkdz f_kI ih\j_"~ gby we_d
h[hjm~"h\Zgby b \ha“mrguo ebgbc >ey hij_~ e _gby
"bZ]ghklbg_kdh]h e 1ZIl _evgh]h ZiizjzZlZ hjb_glZpbb \ ijh
ih  jZz"bhkb]gZezf dhkfbg_kdbo ZiizZjzZzlh\ Jeh[Zevghc
kimlgbdh\hc kbkl_ fu ©PE G:Kikkihevam _Iky gZ\b]Zphb

ZiiZjZImjzZ ihlj_[bl_e_c G:I d ijbf_jm lbhzZ \JFID
fhgblhjbg]Z dZ[_evghc -ebgbd< h[jZ[ZIlu\Zxlky ke_ ~mx:
pbnjh\u_ iZjzf_lju 1_fi_jZIlmjZz dZ[_ey \ gZb[he__ gZ]

agZq_gby |IhdZ \ wdjZg_dZ[ ey k p_evx \uy\le gby gZz
aZsblguo h[hehqg_d mjh\_gv qgZklbgguo jZajy”h\ QJ
kh_"bgbl_evguo fmnlZo b we _JZah\uo \\h*Zo ey “hihegt
khklhygby fmnl kb]JgZe hl kbkl_fu hojZgghc kb]JgZebaZphb
g _kZgdpbhgbjh\Zggh]h “hklmiZ Pbnjh\u_ ih?klZgpbb "he
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fhgblhjbg]lhf IljZgknhjfZlhjgh]lh fZkezZ b fhgblhjbg]hf qzZKkl
\ukhdh\heviguo \\h*h\ ~ZlqbdzZfb |_fi_jZImju \_jogbo |
fZkeZ Bgl _ee _dimZevgh_ \b” hgZ[ex”_gb_ \dexqzZ _ | \
[ _ ahiZzkghklb h[t_dlh\ h[jZ[hldZ \bamZevghc bgnhjfZyg
dhffmlZpbhgguo ZiiZjZzlh\ b~ _glbnbdZpby i_jkhgZeZ ih j.
ljh]jZffglZizZjZlguc dhfie_dk ©Pbnjh\hc fhglzj2 h[_ki_qg
\hafh ' ghkl ¢ dhgljhey aZ kh[ex™ _gb_f | _ogbdb [_ahiZkg!
\uiheg_gbb | _ogbqg_kdbo jzZ[hl Z 1zZd _ ij_~hlI\jZs_gb_
h[hjm~h\Zgbb ih” gZzZijy gb_f nbdkZpbb gZjAapHl_h ij
bgnhjfbjh\Zgb_\ur_klhys Jh i_jkhgZeZ h gZjmr_gbb ijZ\b
dZ "h]h qe_gZ [jb]Z”u “he " gh [ulv ijbeh” _gb_ gZ kfZjlnh
j_"bf_j Zevgh]h \j _f gb jZkiheZ]Zlv ZdimZevghc bgnhjfz
b baf_gylv bo \ oh”_ b j_amevlzZlZo jZ[hl hi_jZlb\gh ih
gZ[hj ~hdmf_glZpbb b ieZgu jZ[hl hkms_ kl\eylv
dhgkmevliZpbb nbdkbjh\Zlv ~ n_dlu b gZjmr_gby < fhJl
[mMm~ | bgnhjfZpby h f_klhgZoh ~_gbb b i_j_~\b _gbk
Fhgblhjbg] we dljbg_kdhta\keib | mf_gvrblv \ha”_ cl
g_eh\_gq_kdh]h nzZdlhjz gZ ijhp_kk we_dljhkgZ[ _gby \ k\
[ukljh”™ _ckl\b_  wnn_dlIb\ghklv qlh ijb\h~bl d agZqbl_
j_kmjkh\

Kha”rZgb_bgl ee _dimZevghc we _dljbg_kdhc k_Ib iha)
klZ[bevghklv jZ[hlu wg_jlhkbkl f Z 1zd _ ~Zkl 1lheq
jZkij_~ e _gghc ] g _jZpbb =eh[Zevgh_ \g ") _gb_J]&h\uo
kgbabl Z\Zjbcghklv b " ]Jh~gu_ ihl_jb we _dljhwg_j]
ljZgknhjfZpby we dljbg_kdbo k_I ¢ h[_ki_qgqbl gz~ _ "gh_
j _]bhgh\ gZ hkgh\_ \g ”~j gby bgl ee dimZevguo kbkl f
pbnjh\uo | _oghael]dlghev we f glh\ bgl ee _dimZevghc k.

j _Zevgh]h \j _f _gb ith~ ™ j"dm nmgdpbc kZfh~"bZ
kZfh\hkklZzgh\e_gbyZebaZpbx ~bki_Ilg_jkdh]h mijZ\e _gby
]hrz ©Jhkk _Ib2 m _ knhjfbjh\Zeb pbnjh\uo IK im g
kK _lyf pbnjhl\uo jZchgh\ we dljhk_| ¢ mklZgh\beb ||

bgl ee_dlmZevguo ijb[hjh\ mqg_[1Z qlh iha\hebeh \
ihdZzazl _eb gzZ”~_ "ghklb
Ebl_jzImjz
1.DgylbgbgZ < G Pbnjh\hc i_j_oh” \ we_dljhwg_RZ¢&eb lbhyk Kith c Wt kie 7 I'g

GDgylbgbgzZOshedbgZ PKJ >We_dljhgguc j_kmjk@ 85/
https://www.csr.ru/uploads/2017/09/Doklad_energetika-Web.pdZ 1Z h[jZs_gby

Dmay \ : < Pbnjh\bazpby wg_j] Ibg_kdhc kbkl_BygghhKiplt gg:Z y< g Drmdaz/ _
2022.+< - K-3.
Jhkk _Ib Pbnjh\Zy ljZgknhjfZpby Hkgh\gu_ihetWeghlyjtbggdjZfi IKmjk @

URL:
https://www.tadviser.ru/index.php 8YGYcf 7TUXXLYOB=O[WUIGIBYWGTX[UWSG]OfB B5XT!

OfBOBVGWGSZINZWYjZs_gby

Pbnjh\bazZpby wg_j]l_Ibdb >We dljhgguc j_kmjk
KWWSV LQ PLQHQHUJR JRY UX HQHUJ\QHW GRZEY _fbynjh\Zzy wg_j]_IbdZ SG
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>: Ju dbg klm”~ jmd E < <Zcl_e_ghi

NbebZe N=;HM <H ©FWB?2 \ | Kfhe_

MQ?;G:Y FH>?EV >EY >?FHGKLJ:PBB K?E?DLB<GH
LHDH<UO A:SBL

Bkihevah\Zgb_ b \g _"j_gb_ | _ogheh]bc iha\heyxsl
hit_dlu wg_jlhkbkl_fu ijbh[j_IZxl \kz [hevimx ZdImZevg
\j fy > @ Hgb ihal\heyxl \ dZq_kI\_ wdkiemZlZpbhgguo |
hiulu gZ fhr _eb wfblbjmxs_ ¢ hij_~ e _gguc h[t_dl wg_j
lj _gZ zju ~"Zx| ihevah\Zl _ex emqr__ ihgbfZgb_ nmgdpbh
fhlh h[t_dlZ

AZgZkimx 1ijb bamqg_gbb hij_ ~ e gghc “bkpbiebgu
kf "gh]lh ij_~f 1Z GZijbf_j ijb bamq_gbb "bkpbiebgu ©W
we _dljhklZzgpbc b ih*klZgpbc? kms_klI\_gguf yleyhlky ih
gbjh\Zgby j e cghc aZsblu h[t_dlh\ we dljhwg j] Ibdb
mq_[guo |j _gZ _jh\ kh\f_sZxsbo \ k_ [_ fh™ _ebjh\Zgb o
gZklb 1Zd b j_ e _cghc aZsblu wg_jlhkbkl fu y\ey Iky Zd

>7Z9g9Zy jZ[hlZ y\ey Iky i_j\uf wlZihf ih kha”Zgbx |Zc
lj_9gZ _jZ b ij_~klZ\ey_lakkepMl&Zlu khar*Zgby fh™_eb ijhkl_«
"ey N _fhgkljZzpbb k_e_dlb\ghklb jZ[hlu Ihdh\uo aZlkbl \ |
dZaZo \ \udexqZl_eyo

< dzZqg_kI\_ kj_~u fh”_ebjh\Zgby [ueZ Snidgd> j@]] &ffZ
jheb bkke_ "m_fh]h h[t _dlIZ "ey mqg_[ghc fh® _eb [ueZ \u
dzqg_kI\_ ijbf_jzZz j_e_cghc aZsblu hl Ihdh\ dhjhlidh]h
kfhr _ebjh\ZgZ fZdkbfZevgZ Ihdh\Zy aZsblZ FLA \uiheg_
fbdjhijhp_kkhjghc aZsblu

Ko fZ mqg_[ghc fh” _eb ihdZaZgZ gZ jbk

Jbk- Fh”_ev mq_[gh]hSkinTeti \
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We dljbg_kdZy ko _fz fh”_eb kh[jZggZy ba [eh
OWPbgzfbdza > @ khklhbl ba bklhggbdzZ |j_owZagh]r
\ha”mrghc ebgbb we dIWi_p gZgbmadb G AZsblZ ebgbb
hi\_I\e_gbc d gZ]jmadZzZf ijhba\h”*blky ijb ihfhsb q_lujz
I _j_f_ggh]h Qb,d®, Q3,Q P_ib mijZ\e_gby b kjZ[Zlu\Zgby
\udexqZl_ey \u\_"* gu \ k@ [ffh® 2e @ma2CO@® 2

J e cgZy aZsblZ h[_ki_gb\ZxsZy hldexqg_gb_ \udexc
we f _glh\ [b[ebhl _db ©Eh]bdZ2 b ©Dexqgb?® HIldexqg_gb_
imlzf baf_g _gby eh]bg_kdhc _“bgbpu gZ eh]bg_kdbc ¢
kb]JgZeZ hl aZsblu Ba |Ij_o nZaguo |lhdh\ ihkimiZxsbc
\u[bjzZz _Iky fZzdkbfZevgh_ agZq_gb_ dhlhjh_ azZl_f kjzZ\gbh
az”~"zZggh]lh \ dZg_kI\_ mklzZ\db j_e < azZ\bkbfhklb hl f_ ki

kjZ[Zlu\Zgb_ j_e_ ijhba\h?blky k hij_~ e _ggh aZ”~Zggu
bf ggh \ ahg_ " _ckl\by aZsblu kjZ[Zlu\Zgb_j e ijhbk
ith \j_f gb \g_ ahgu " _ckl\byk asbljudhc ih \j_f gb
Khhi\_Tkl\mxsb_ijbgpbim k_e dlb\ghc jZ[hl_|j e _cghc aZ

lijbf_j fh~_eb j e cghc azZsblu k \u”r_j dhc \j f gb b [_
\j f_gb ij _~klzZ\e gu gZ jbk b jbk

Jbk- Fh"_ev j_e_cghc aZsblu k \Afjgdhc ih

Jbk- Fh” _ev j_e_cghc aZsblu [_a \u”™_j'db ih \j_f _gb

>ey kha”rZgby dhjhlidh]h azfudzZgby ijbf_g_g \kl
dhjhldhazfudzZl_ey DA dhlhjuc itha\l\hey_ | kha”z\Zlv jZ
g _h[oh”bfuc fhf_gl \j_f gb \ Ihf gbke_b g_mklhcgb\h_LC

LZzd _ \ fh*_eb [ue j_Zebah\Zg hldZa kzZfh]h \udexqgZl_
dhjhldh]h azZfudzZgby \gmljb km[fh”_eb \udexqZl_ey
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dhjhldhazfudzl_ev \ azZ\bkbfhklb hl ihklmiZ_ fh]h kb]g
\udexqZ Iky \ hij_~ e _ggh aZ”~Zgguc fhf_gl ihevah\ZIl_ e _

Jbk KjZ[Zlu\Zgby aZsblu ijb \gmlj _gg _f dhjhldhf aZzfudZgbb \

>ey \dexq_gby jZaebgguo \b”h\ dhjhldh aZfudZgby |
\udexqZl ey [ue J Zebah\Zg ZgZeh] -jjpghhgBy higZ&bv
dghidzZfb ihal\heyxsZy ihevah\Zl _ex gZ Zlb_f gZ WKghidb
"bfh_ DA gZ ko_f_

Jbk JZ[hqZy h[eZklv k dghidZfb "ey kha”"Zgby jZaeb
ljbf _j jZ[hlu aZsblu ijb\_~ g gZ jbk
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Jbk Ijbf_j kjzZ[Zlu\Zgby aZsblu ijb jZaebgguo DA

LZdbf h[jZahf ihemq_ggZy fh”_ev ijZ\bevgh nmgdp
jZkkfzljb\Z _fuo j_"bfZo b fh | kem blv [Zahc “ey ~Zevg
lj _gZ _jZ

Ebl _jZImjZz

BgnhjfZpbhdofimgbdzZpbhggu_ I_ogheh]lbb \ h[jZza
https://nsportal.ru/detskii-sad/vospitatelnaya-rabota/2020/08/03/statya-atédonmo-kommunikatsionnye-tehnologii-
%

Dzjlzrh\ ; : RZ[Z_\? : Dhaeh\ H K S _dZImjh\h]R fhkj _etyjr\Zgdbfibg_kd
|_ogbqg_kdbo kbkl_f AhKIHQAIVHFK k&

OZ[Zjh\ K| RbedbgZ F E Hkgh\u fh?_ebjh\Zgby MNZogh & LIQdW bl kb kIm §_ Kg
ihkh[b_ ITh~ j_~ FZdzZjKZhgdKI<j[mj] Ba”Zl_evkl\h EZgwk

: K KZfmevqg_gdh\ Zki jmd J < Khehih\ d
nbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft

J:AJ:cHLD: PBNJH<H=H ><HCGBD: KBKL?FU
WE?DLJHKG:;@?GBY A>:GBY

>ey jZajZ[hldb bgnhjfZpbhgghc fh”_eb kbkl_fu we_
ijhljzffghf dhfieRelvk > @ g9gZ [Za_ rZ[ehgZ ijh_dlz 57(
nZce ijh_dlz 597 < "Zgguc nZce \ghkblky \ky g _h[oh?”
ijh_dl_ azZ]jm Zxlky Zjobl _dlmjgu_ b dhgkljmdlb\gu_ f}
dhlhjh]h ij_7~ihez]lZ Iky jZajZ[hldZ kbkl_fu we_dljhkgZ[ _
dhlhjuo nhjfbjmxlky g _h[oh”bfu_ \b”u “ey jZaf_s _gby we_
h[hjm~h\Zgby aZ]jm Zxlky fh” _eb kf_"guo kbkl_f ih
hkms_ kl\ey |ky ih*"dexq_gb_ [hevr_]h gbkeZ we _dljhijb.
JZ[hqb_ gZ[hjki_pbZevguc bgkljmf_gl ithalheyxsbc hki
jZajZ[hldm ijh_dlguo j_r_gbc \ jZfdZo h”*gh]h nZceZ \ eh
hfeZzqghf k_j\_j_ g_kdhevdbf ki_pbZebklZf h”gh\j_f_ggt
ijh_dlz k\h_f 7"ey dZ ~"hc ba bg _g_jguo Kkbkl_f
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nhjfbjh\Zgb_ bgnhjfZpbhgghc fh® _eb b jZajzZ[hldZ g_hJ[o
A"hdmf_glZpbb > @

| _j\uf wlzZi jZajzZ[hldb fh”_eb kbkl_fu we_dljhkgZ[
jZkklzgh\dZ hkgh\gh]h we_dljhl_ogbq_kdh]h h[hjm~h!
\W\h~rgjzkij_~ ebl _evguo sblh\ b fh* _ebjh\Zgb_ hkgh\guo
kbkl f arZgby >Zgguc wlZi jZ[hl aZqgZklmx \uihegy Iky

ijh_dlghc "hdmf_glZpbb b fh” _eb klIZ*"bb | IjbgpbibZev
ko fu nhjfbjm_fu_ gZ ~Zgghf wlZi_ jZajZ[Zlu\Zxlky h[h
Ij_~iheZ]lZ fhc khljeZkgh | _ogbg_kdhfm azZ”Zgbx b

kKi_pbZebklzZfb kf_"guo kbkl _f bgnhjfZpbb h[ we dljbqg_
dZq_KkI\_ jZkqg_Ilgh]h dhfie_dkZ [|jZ"bpbhggh bkihevamx
jZfdZo hjl]ZgbaZpblExtél[ebpu

<lhjuf wlZihf hldju\Zxsbf jZ[hlu \ jZzfdZo jZajZ[hldb "h
fh~_eb klIZ"bb J yley Iky ijhp _kk jZkklZgh\db
we _dljhl_ogbg_kdh]h h[hjm~h\Zgby \ ijhkljZzgklI\_ fh”*_eb
1 ZjZf _ljbaZpb _c¢ az~Z |ky Zljb[mlb\gZy bgnhjfZpby \ qZk

0Zjzdl_jbklbd z 1zd'_ bgnhjfzpby g _h[oh~bfzy ~
ki_pbnbdZpbc \ khhi\_IkI\bb k Ij _[h\Zgbyfb ghjfZIib\guo ~
GZ jbkmgd_ ij “&lIzZ\e g ijbf_j jzkklzgh\db hk\_lIb

h[hjm~h\Zgby b we _f_glh\ bo mijZ\e_gby \ f_klZo\ln]ls_]h i
wlZ Z "beh]lh a*Zgby

>Ze  hkms_kl\ey Iky ijhp_kk nhjfbjh\Zgby wkdba-:
dZ[_evghc |jZkku \ khhI\_Ikl\bb k ijbgylhc ko_fhc jZkdex
we _dljbg_kdbf JjmiiZf DZ[ _evgu_ ebgbb bah[jZz Zxlky
we f glhf ©Ebgby N |ZebaZpbb?@ k ihke "mxsbf
jZkij_~ _ebl _evguo dhjh[hd \uiheg_gguo \ dZIl_]JhjbB ©We
Ibihf ~ 1Zeb ©Kbeh\hc sbl2 kh]JeZkgh ijbgylhc ko _fu
lhiheh]b_c ljZkku ))jbk [

Klhblv h[jZlblv \gbfZgb_ qglh \ kemqgZ_ bkihevah\Zg

CAD-kbkl f ~Zgguc wlzZi ij_ke_ _"h\Ze [u h”"gm _~bgkl)
hnhjfe_gb_ b ihke_"mxsbc \uimkd ijh_dlghc ~hdmf_gl
g _jl_"_c¢c gh \ kemqZ_ bkihevah\Zgby %,0 | _ogheh]bb
ijh_dlghc ~hdmf_glZpbb \ Ij_ [m_fhf nhjfzl_ ki_pbZe
mkehd\lgEnbg_kdb nhjfbjm_| ij_"ihez]Z _ fuc fZjriml |

N 1Zebabjh\Zgh _1h ijhjz[zZlu\Z _| \ khhI\_Ikl\bb k jZg__
ljZkkZfb dZ[_e_g_kmsbo kbkl_f k p_evx "Zevg_cr_]h nhj
"Zggh]l]h ©wkdbaz?2 we _dljbg_kdbo p_i_c

GZ q_I\_jlhf wlZi_ \uihegy_Iky hnhjfe_gb_ jZajZ[hlZc
we _dljhl_ogbg_kdh_ h[hjm~*h\Zgb_ fZjdbjm_Ilky mdZ
ijhdezZ~db dZ[_evguo ebgbc Z 1Zd _ hnhjfeyxlky g_hJ[o
ijbf_qZgby jhbk
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JbK £ljhp _kk jzZzajz[hldb pbnjh\h]h “\hcgbdZ kbkl
we dljhkgZ[  _gby a~Zgby

AZdexqbl _evguf wlZihf nhjfbjh\Zgby bgnhjfZpbhgghc
we dljhkgZ[ _gby a~Zgby y\ey Iky ijhp_kk h[t _“bg _gby
h[hjm~h\Zgby \ we _dljbg_kdb_ p_ib Bf_ggh gZ ~"Zgghf w
ihkljh_gghc ijhkljZzgklI\_gghc fh"_eb ijhba\h”~blky
itheghp _gghc jZkq_Ighc fh™_eb jZajZ[Zlu\Z _fhc kbkl _fu
<k_  we_dljhihlj_[bl_eb khleZzkgh ijbgylhc ko_fu we
hit_~bgyxlky \ p_ib ithkj_~klI\hf hij ~ e _gguf
azZizZjzf ljbabjh\Zgghc kbkl _fghc dZzZl_]Jhjbb 5HYLW ©OW
Hkh[ _gghklv ~"Zggh]lh ijhp_kkZ aZdexqZ_ |kgkh[bjZ bdn? k
ihke ~h\zZl _evgh hl hdhg_qgh]l]h h[hjm”~h\Zgby ~h bkl
1 ZjZf _ljbaZpb_c¢ dZ ~h]l]h ba wda_fieyjh\ we dljbqg_kdF
ijbgZ”~e_"ghklb d Ihc beb bghc we _dljbgq_kdhc ]Jjmii_ b sb

ljhp_kk \ukljzb\Zgby p_ehklghc kIjmdIimju k lhgdb
iZjZf _ljbazZzpbb dzZl_Jhjbb ©We dljbg_kdb_ p_ib2 ihal\h
g _h[oh”"bfu_ agZq_gby jZkqg_lguo iZjzZf _Ijh\ k_|Ib we dljh
\u[hjZ we dljbg_kdbo dhffmlZpbhgguo ZiiZjZlh\ b
nhjfbjh\Zgby ijbgpbibZevguo we dljbg_kdbo ko_f <k_jZ
ijbf _jmdhebq_ kl\h dZ[ _evguo ebgbc b bo k_g _gb_ \hafh
ijhkljzgkI\_ fh”_eb iml_f j ~ZdIlbjh\Zgby dZIl _]Jhjbb ©We _
jZfdZo hij_~ e _gghc ]jmiiu 1Zd b q_j_a ihey j2kq_Ilgh
ijbg_f dzZd 7~ey dZ ~h]l]h ba mqgzZkldh\ we _dljbg_kdhc
we dljbg_kdhc ]Jjmiiu \ p_ehf

>Zggu_ ithemg_ggu_ \ j_amevlZl_ ihkhjiljDHdkl\|Zkephdg
fh _eb kbkl_fu we_dljhkpdf jbdkby \ wdkihjlbjmxlky \ jZkq

dhfie_ _dk [@éaExcel ][~ _ijhbkoh”bl \Zeb”Zpby b ZgZeba
jZkq _lguo izZjzf _Ijh\ < kemqZ__keb agZqg_gby jZkg_lgu
ijh\_jdm \  khhlI\_Ikl\bb k ij_"tyley fufb |j_[h\Zgbyfb

dhffmlZpbhgguo we dljbg_kdbo ZiiZjZlh\ Z\lhfZlbq
h"ghebg_cgZy we_dljbqg_kdZy ko_fZ \u[jZggh]h jZkij_*" _e
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\ AutoCad ?keb ijh\_jdZ \uyley | g_khhlI\_Ikl\b_ jZkqg_lgt
Ij_~tyley fuf lj _ [h\Zgbyf \ bgnhjfZpbhggmx fhn e
kKhhi\_IklI\mxsb_ dhjj_dlbjh\db b ijhp_kk ih\lhjy Iky ~h I _«
ba ijh\_jy _fuo we_dljbg_kdbo Jjmii gdhkjZdldhi@kqg_lgh

JbR £NjZ]f_gl jZkqg_lghc IZ[ebpu we _dljbg_kdbo ]
knhjfbjh\Zzgghc \ SGHYLW ”“ey h”"ghc ba k_dpbc fgh]l]hwlZ"

HibkZgguc ih?*oh” itkaipfdyh\ZIv jZkqg_lgmx ijhkljZgkl\_
fh" _ekubkl_fu we_dljhkgZ[ _gby dhlhjzZzy [m”~_| iheghp_
kf_"gufb bg _g_jgufb kbkl_fZfb ijh_dlbjm_fhc bgnjZkljm
dhjj_dlgh bgl_]jbjh\Zzgz Adiehgbjtghqggu_ j r_gby kh]e
ijh_dIZf Zjobl_dlmju b dhgkljmdlb\Z

Ebl_jZImjZz
1. Kmgph\ : K :gZeba ajjehkdbcdBdd bgkljmf_glZ h[_ki_q_gby “bag_ggh]lh pbd
Kmgph\ H E Kbfgq_gdh X : LhedZq_\ ? E QZ&RQV¥WUKEWIROeb®L *HRW
2020. L <+ . K 5%
2. KZfmevqg_gdh\ : K Kha”zZgb_ ijh_dlZ \gmlj_gg_c kbiglnHhu Zpe haylgiicglejl " * gby \
fhr_ebjh\Zgby SHYLW fzZ] : K KZfmevg_gdh\ japdhygu_Khetgih&h]bBgnhjf
wg_jl_IbdZ b wdhghfbdZ k[hjgbd ghrFggdmgjZyhhighe;-§ Zogpgh kdhec

dhgn_j_gpbb kim~_glh\ b ZkibjzZglh\ \ | ZijKdége_ghdhe_gkd L &
46 +50.

3. Kdjbidbgz : : :\IhfzZlbaZpby kljhbl_evkI\Z k bkiheyahdzZlgmgthbghthgfZphh
KdjbidbgXK Lbfhn__\Z :: :nZgzZkv_\Z B E Pbimjkdb@019.GZmgg.act/rahjfzl =
182.
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B G Khdheh\ Zki < = Dhjibc kim~ jmd J < Khe
nbebZe N=:HM <H ©GBM ©FWB?2 \ ] Kft

F?LH>U B HHIM>H<:GB? >EY HIJ?>?E?GBY KHKLHYG
WG?J=?LBQ?KDH=H H;HIM>H<:GBY IH >:GGUF
<B;JH>B:=GHKLBQ?KDH=H BKKE?>H<:GBY

H[ _ki_g_gb_gZ~ "ghc b wnn_dlb\ghc wdkiemZI|Zpbb I
h[hjm~h\Zgby d dhlhjhfm [ _ amkeh\gh ke _~"m_1I| h
wg_j]l_Ibg_kdh_ h[hjm~h\Zgb_ azZ\bkbl hl fgh _kI\Z nzd
nZdlhjzf hlghkylky dZd dhgkljmdlb\gu_ hkh[_gghklb Z]j_
| ogheh]bb bo ba]lhlh\e _gby fhglZz Z b | _fhglZz |1Zd
wdkiemZIlZpbb G _ij_julguc dhgljhev khklhygby h[hjm/’
k\h_\j f ggh h[gZjm b\Zlv ihyle _gb_ jZaebgguo ~_n_dlh
\u\h™ h[hjm~h\Zgby \ j fhgl beb gZ | _ogbqg_kdh_ |
fbgbfZevgufb ihke ~kl\byfb Ney Ij_~ijbylby wdkiem
kK\h_\j _f _gghf \u\h®_ \ j fhgl ij_~hl\jZsZxlky jZaebqggl
kbimZpbb Z ke ~h\Zl _evgh agZqbl _evgh kgb Z Iky Kkl
h[hjm~h\Zgby

Hrgbf ba gZb[he__ jZkijhkljZg_gguo kihkh[h\ dhgl
h[hjm”*h\Zgby yley_ Iky \b[jZpbhggZ[p] "bb]gh kbhdayZy
A"bZ]lghklbdZ ij_"~hklZ\ey | f_|h”u jZkihagzZ\Zgby \b~Ah\ |_oc
fZrbg b f oZgbafh\ I h bkoh”~ghc bgnhjfZpbb K F
\b[jhZdmklbg_kdhf kb]JgZe _

Kms_kl\mxsb_f Ih?u \b[jh*bZ]ghklbdb hibkZggu_ gz
ij_"hklZ\eyx!l ih~jh[gh hibkZggu_f Ih~u h[gZjm _gfby * n
\b[jZpbhggh]h h[ke_ _~h\Zgby ijb wlhf mihfygmlu_ f_ 1|
h[fgzZjm b\zZIv ~ n_dlu jhlhjh\ 2 n_dlu hihjghc kbkl _fu
ihArbigbdh\ kdhev  _gby b ih”~rbigbdh\ dZq_gby am[qZ
I j_"Zq bkiulu\Zxsbo beb ] g jbjmxsbo “"bgZfbq_kdb_ g.:

K Ilhgdb aj_gby bkihevam_fuo f_Ih~h\ h[jZ[hldb \b[jZ]
\k_ mihfygmlu_\ur_ f_Ih?~u fh'gh jZa”_eblv gZ ~\_ ]jmiiu

f ITh~u bkihevamxsb_ o0oZjZdl _jbklbdb ijbkms
p_ebdhf gZijbf_ |j Kkj_~g_d\Z™jZlbq_kdh_ agZq_g¢
\b[jhmkdhj_gby \b[jhi_j f_ s _gby beb \b[jhkdhjhkl

f _Ih~u \ur _eyxsb_  \ kb]JgZe_  \b[jZpbb |
khklZ\eyxsb_ b ZgZebabjmsb_ m _ oZjzZdl_jbklb
khkly\eyxsbpZiggbf j ZfiebIm”~u ]Zjfhgbd khhl\_Ilkl
g _dhlhjuf oZjzZdl_jguf gZklhlZf bkke_~m_fh]h h[hjr

JZkkfhljbf h[_ ]jmiiu f_Ih~h\ ih”~jh[g__ Ijb\_~ ggu_ ~
mqgblu\Zxl Ih qlh \ gZklhys_ _ \j fy hjZ[hldZ \b[jZpbhggu
\ hpbnjh\Zgghf \bA_ | _ kb]gZe ij_"klzZ\ey Iky \ \b~_ I
"bkdj_ I jZ\ghf_jgh jZkij_~ _ e _gguo ih hkb \J _f _gb

F_Ih”u i_j\hc ]Jjmiiu fhiml bkihevah\Zlv I1Zdb_ iZjzZf_Ijt

his__ KDA kb]lJgzZez jzZkkgblu\Z_fh_ ih nhjfme
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N

R a’/N (1)

il

agZq_gb_ KDA
I-luc hlkq_| kb]JgZeZ
h[s__ dhebqg_kI\h hikqg_Ih\
ibdh\h_ agZq _gb_ kb]JgZeZz
P max |a | (2)

+ I+ 1+

Z9 0—

1" _
Pxibdh\h_ agZqg_gb_ kb]JgZeZ
ibdnzZdlhj dhlhjuc y\ey_ |ky hlghr_gb_f ibdh\h]
kb]jgZezZz d _]h kj_"g _d\Z*jZlbg_kdhfm agZqg_gbx
nhjfme _
K P/R (3)

Hluqgh i_j _gbke_ggu_ \ur_ iZjZf _lju jZkkgblu\Zxlky
"hf_g_ kb]JgZeZ b fh]lml Julv bkihevah\Zgu ”“ey h[gZ]
h[hjm~h\Zgby ijhke "b\Zgby jza\blb_ " n_dlh\ hij 7
\j f _ gb dh]”Z gm gh \u\h”blv |_ beb bgu_f oZgbafu
h[kem b\Zgb

HrgZdh \j_f _ggu_ oZjZdl_jbklbdb \b[jZpblgbhQZgbc
ithal\heyx!l hij_~ _eblv dhgdj_lguc \b”A ~ n_dlZ beb ~_ d
GZijbf_j h~rgh b Ih ~_ KDA \b[jhmkdhj_gby fh I khhl\_
1Zjfthgbd_k [hevrhc Zfieblm”™hc beb ~_ ~\mf beb [he ]Z]
Zfieblm”~hc Ihwlhfm \ gZklhys_ _ \j_fy ijb ijh\_~ gbb
h[ke_ ~h\Zgbc hi_jbjmxl \ hkgh\ghf izjzf IjZfb \lhjhc ]
dhlhju_dZd ijZ\beh jZkkgblu\Zxlky \ qZklhlghc h[eZklb

Hkgh\guf kj_~klI\hf \b[jhZgZebaZ \ gzZklhlghc h[eZklb
ki_dljz GZ jbkmpdgh qglh gzZklhlgu_ khklZ\eyxsb_ kb]g:
Afm] hl Ajm]Z b y\gh \ujzZz  _gu \ ki_dlj_ Z bo mjh\ab e\ Jdh
lh \j fy dZd ba \j_ f gghc j ZebaZpbb kb]JrgZeZ wim bc
ijZdlbg_kdb g_\hafh gh

Jbkmdhe&b[jZpby \h \j f _gBkthbghc h[eZklyo

83



>ey ihemqg_gby ]jZnbdZ ki_dljZ gZklv kb]JgZeZ \b[jZpl
aZl f gZ ihemq_ggu_ hlkgq lu gZdezZ”u\Z |ky hdhggZ
j_amevlZlhf \uihegy Iky [ukljh_ij_h[jZah\Zgb_Nmjv_
AgZqgq_gby qgZzZklhl ]1Zjfthgbdb dhlhjuo higgZebdwabljkiyxIk
kljh _gb_f h[hjm~h\zZgby Z |1zZd _ Ibihf ijh\_jy fh]l]h ~ _n_d
kemqgZ_ "“bzZ]hghklbdb ih”rbigbdh\ dZg_gby jZkkgblu\Z |
fi xh[hjhlgZy qZklhlZ \jZs _gby \ =p
fseep £qQZKkIh1Z \ZjZs_gby k_iZjZlhjZ
fio tqZklhlZ \jZs_gby | _e dZq_gby
four finer £ 9ZKklhlu f_evdZgby | _e dZq_gby ih \¢
\gmlj _gg _fm dhevpZf
ljb wlhf ihy\le _gb_\ ki_dlj_ \b[jZpbb hij_~ e _ggh]h
k\b” | _evkl\m_ | h[ hij_* e _gghf » m idb\ < dd[ejdod ju
khhi\_IklI\by gzZklhl b N1,84]dIh\ ba

LZ[ebdZIjbf ju khhi\ Ikl\by qZklhl ki_dljZ ijhy\eyxsbfky ~ n_dIZf

HibkZgb_ A~ n _dIZ QZklhlu

G _mjzZ\gh\_r_gghklv jZaghkl _gghklv i f1
\j]ZsZxs_]lhky dhevpZ hlghkbl_evgh g_ih
\gmlj_gg_]h beb gZjm ' gh]h g_khhkgh
\jZsZxs_]hky dhevpZ g_jZ\ghf_jguc ba

dhevpZ

H\Zevghklv i_j_dhk g_jZ\ghf_jguc bag 2f
dhevpZ

JZkp_gljh\dZ h[hcfu ih~*rbigbdZz fsep 2 1
=jZgghklv g _djm]ehklv “hjh™ _d dZg_gb nf, Q «

lj sbgu \jZsZxs_]hky dhevpZ

Kh\j_f ggh_\b[jh~*bZ]ghklbqg_kdh_ h[hjm~h\Zgb_iha\t
dzd izjzf_lju ijbkmsb_ \k_fm kb]JgZem [1zZd b izjzf_lju
agZq_gby hl™ _evguo ]Zjfhgbd ki_dljZ

< gZklhys__ \j_fy \b[jh*bZ]ghklbg_kdb_ ijb[hju ij_"k
mkljhcklI\Z khklhysb -pandghé¢m]ij _h[jZzah\zZl _ey Pl dh
bkihevam_|ky ~ey hpbnjh\db kb]JgZeh\ hl ~ZIgbdh\ \b][j.
ijhp_kkhjZ bkihevam_fh]h “ey jZkq_1Z ~bZ]ghklbg_kdbc
kj _~klI\ kb]J]gZebaZpbb b gZkljhcdb

< aZ\bkbfhklb hl f Ih~Z bkihevah\Zgby ijb[hju fh]i
klZpbhgZjgufb eb[h ihjlZIlb\gufb KlZpbhgZjgug”*hjibkhj dj
bkke "m_fuf wg_j] Ibg_kdbf h[hjm~h\Zgb _f b fhgblhjbg]
\ I_qg_gbb 7~ebl_evgh]h ijhf_"mldz \j_f_gb IhjlZlb\guc
bkihevam_ |ky ~ey baf_j gby izZjzf _Ijh\ \b[jZpbb [he ¢
h[hjm~h\Zgby ijb wlhf baf_jgby hJuggh ijh\h”*ylky q_
ijhf_"mldb \j_f_gb

< dzZg_kI\_ ijbf_jh\ kh\j_f_gguo \b[jh*bZ]ghklbg_kdbo
[ulv ijb\_~ gu mkljhckl\Z ijhba\h~klI\Z kfhe_gkdhc dhf
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<K klZpbhgZjgue bidKIZIb\guc ihdZaZggu_790ZXzbkmg
12.

Jbkm@hkh\j f ggh_ h[hjm~h\Zgby ~ey ijh\_~ gt
\b[jh"bZ]ghklbg_kdh]h bkke ~H\ZgbyK EK

Kbkl _fzZ klZpbhgZjgh]l]h \b[jhfhgblhjbd]&ms <iKi\ey |
gZdhie_gb_ b ZgZeba ~Zgguo h khklhygbb i1NAfbrne gg
khh[{sZz_ | h ~_n_dlZo dhgljhebjm_I b ij_~hl\jZsZ | zZ\Z
hih\_sZ | h g_h[oh~bfhklb j_fhglZ I1jb[INhglddm_Iky gZ

<K ihal\hey | dhgljhebjh\Zlv

KDA \b[jhmkdhj_gby \b[jhkdhjhklb \b[jhi_j._
aZ"Zgghf "bZiZzahg_ qZklhl

Ibdh\u_ agZq_gby \b[jhmkdhj_gby aZ ijhf_"ml

AgZqg_gby KDA beb ZfiebIm~u \b[jhn
\b[jhkdhjhklb \b[jhi_j f_ s gby gZ h[hjhlghc qZ
]1ZjfhgbdZo

AgZg_gb_ KDA beb Zfieblm”™u gZ ijhbal\he
]Zjfhgbd

IhjlZlb\guc mgb\ _jkZevguc dhfie dka\hady | | rZlv
fgh  _kl\h az~Zgq k\yaZgguo k ~bZ]ghklbdhc b bkke_"h
khklhygby f _ozZgbafh\ b Z]j_]zZIlh\ \ Ihf gbke_ azZ”~Zqgb aZz
\b[jZpbhgguo b Zdmklbg_kdbo kb]JgZeh\ < khklz\
ihjlZIb\guc j_]bklZ4ghgbazlhj b dhfie_dl ~Zlgbdh\ ~ey
rbjhdh]h djm]Z azZ~Zq

AZ kqzl fh[bevghklb \_k d] jZ[hlZ hl :D; “h qZkl
bkiheg gby f I1Zeebg_kdbc dhjimk kl_i_gv aZsilu ,3

fh> 1 ijbf_gylvky &zdhjZlhjguo 1Zd b \ ihe \uo mkeh
| fi_jZImj_ hdjm Zxs_c-kj~hu hlfK
<K iha\hey | dhgljhebjh\zZIv I izZjzf |jZ I@d b <

ijh\h~blv nbevljZpbx \oh~Agh]h kb]gZeZ k ihfhsvx nbevlj
[ kdhg_qghc bfimevkgufb 0Zjzdl jbklbdZfb DBO b ;B¢

iha\hey | ba[Z\blvky hl iZjZablguo rmfh\ b g_kdhevdh
ZgZebaZz
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LZdbf h[jZzahf fh gh mlI\_j ~Zlv qlh \ gZklhys_ _ \j_
fZl_fZlbq_kdb_ f_Ih”u b ZiizZzjZlgh_ h[_ki_q_gb_ iha\he
ijh\h~blv \b[jh*bZ]ghklbdm wg_j]_Ibg_kdh]h h[hjm~h\Z
ijbf_jZ h[hjm~h\Zgby [ue ijb\_~ g dhfie_-dk Iba <8&KI_ f <
dhlhju_ \ kh\hdmighklb ij_~hklZ\eyxl mgb\_jkZevgmx f_Ijl
hlfeZklb \b[jh*bZ]ghklbdb b \b[jhfhgblhjbg]Z

Bkihevah\zZgb <K <K iha\lhey | i_j clb gZ h[kem b
h[hjm~h\Zgby ih | _ogbq_kdhfm khklhygbx Z ijb khhlI\_ Ikl
jZ[hlu d ij_Zdlb\ghfm h[kem b\Zgbx Dhfie_ _dk ba wlbo
ijh\h~blv hp_gdm | _dms_]h | _ogbqg_kdh]h khklhygby
aZjh " "Zxsb_ky g_bkijZ\ghklb gZ jZggbo klZz~"byo b ij_~h
A n_dlh\

Kbkl fu -<K b <K yleyxlky iheghklvx hl_q_klI\_g
jZajzZ[hldZfb b ijhba\h”?ylky \ Kfhel\ggkdzg <Khkm”Zjkl\_ g
J__klj KB <« -16).

Kibkhd ebl_jZImju

1. :[jzfh\ B E <b[jh~"bZ]ghklbdZ wg_j] _Ibg_kdh]h h[hjm~h\Zbby m
"bkpbiebg_ >bZ]ghklbdz \ | _iehwg _j]_Ibd_  D_f_jh\h Dma=LM

2. =HKL BKH -1- <b[jZpby Lj_[h\Zgby d dZq_klI\m [ZeZgkbj®\&llv _kldb

Hij_~ e _gb_ ~himklbfh]h ~“bk[ZeZgkZ

3. Dheh[h\ :; <b[jhfhgblhjbg] ijhfure_gguo fZrbj® mEhkghZ <hkh]”Z
Bgnibg _g_jby Klj

4, E_\bg < B 1Zljbd__\ E G <b[jh”bZ]ghklbdZz fZrbg b f[lnZgbafh\
Gh\hkb[bjdk Ba”"Zl_evkl\h G=LM klj

: X Kl_izgh\ klm”A K = :jbkhl< Zkheljihdg hp

(NbebZe ©GBM ©FWB?2 \ |) Kfhe_

E=HJBLF G:B:HE?? <U=H>GH=H J:KIJ?>?E?GBY G:=JM
F?@>M <DEXQ?GGUFB WG?J=H;EHD:FB
WE?DLIJHWG?J=?LBQ?KDHC KBKL?FU

>ey gZ™_ "ghc b kZfh ]lez\gh _ wnn_dlb\g
we_dljhwg_j]_Ibg_kdhc kbkl_fu W W K I _j\hkl_i_ggh_
hilbfZevgZy gZkljhcdzZz __ j_"bfh\ qglh ih*jZamf_\Z_ | k¢
dz ~hf wlzi_ ijhba\h~klI\Z i_j_"Zqgb JZkij_"_e _gby
we_dljhwg_jlbb Z 1Zd _ dhfie_dkgmx hilbfbazZpbx

>ey ij_™ijbylbc ijhba\h”~ysbo we dljhwg_ j]bx
hij "~ eyxsbf nzZdlhjhf mki_rghc j_ZebaZpbb fhsghk

hilbfbaZpby gZ wlZi_ \ujZ[hldb we_dljhwg_j]lbb k mq_Ihf
lhieb\h ijb ieZgbjh\Zgbb j_"bfz jZ[hlu gZ ke_"mxsbc ~_qg
< ~Zgghc klzZlv_ jzZkkfhlj_gZ azZz”~ZqZ jZkij_~_e_gby
f_""m wg_jlh[ehdZfb kbkl_fu
lhklZgh\dZ az”~Zqb  hilbfZevgh_ jZkij_~ e _gb_ fhs
f_""m we_dljhklZgpbyfb ih djbl_jbx fbgbfZevghc klhbf|
we dljhwg _j]lbb P_e \Zy nmgdpby bf_ | \b~"

(1)
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1~ - kmffZ ihlj_[ey_fuo fhsghkl_c¢c Zdlb\guo gZ]jma
ithevah\Z|l WWK
Joa- kmffZjgzZy fhsghdélb\gizy _ohtkKlhjhggwg jJhkbkl_ fu
- fhsghklv g_h[oh”bfZy ”“ey hilbfZevgh]lh jZkij_"_
wg_jlh[ehdZfb
HilbfZevgZy fhsghklv wg_jlh[ehdh\ WWK ij_~klZ\e_g
agZq _:gbc
(2)
J_"bf we _dljhi_j_"Zqgb jZkkqgblu\gZZdkyggmedZg_gby
] g jZpbb < j _amevlzZl_ jzZkq 1Z j_ "bfzZz \_ebgbgZ ihl_jv
1 Z\g 2.
H[sZy fhsghklv g _h[oh”bfZy “ey hilbfZevgh]h jZKkij_
wg_jlh[ehdZfb kmffbjm_fZy k \_ebqgbghic ihl_jv ijbf_I \b-
3)
1" _Px-h[sb_ ihl_jb Zdlb\gh]h IhdZ \ we. dljbg_kdhc k_1Ib
B k ihfhsvx f_IhMghkbl_evguo ijbjhklh\ hisz”® [paxlky
hilbfZevgu_ fhsghklb wg, gfi[ghlddgblu\Z _|ky kmffZ dhsgh
dhilnjg _h[oh” pbZKkij ~ eblv f_""m wg _jlh[ehdZfb

(4)

]I -lhgghklv gZgZevgh]h ijb[eblvibgpbeb Igb_jZkij_~ e g
gZ]jmadb f_""m wg_,jfh[ghd&fblgzde” gguf ?keb g _jZ\ gkl
\_ jgh Ih ey gm gh ih\lhjbiy * e dbdlhjBEilbfZevguo
fhsghkl _c¢c ZBkgbfad ihl_Adlb\ghc fhsghklb

GZc”™y jZkij_" e _gb_ gZ]jmadb f_""m wg_j]lh[ehd
ijb[eb” _gb_p_e_\hc nmgdpbb \ugbkey Iky k Ij [m_fhc Ih

Ilhke wlh]h WWK hilbfbabjm_I|ky k mqg_Ihf klhbfhklb a
k bkihevah\Zgb_ f f_ |h*"Z ke Pib]RZihkibFdwlh aZljZlu gZ
ijhba\h”~kl\h b lIjZgkihjlbjh\dm we _dljhwg _j]bb

Dhebq_ kl\h wg _jlJh[ehdh\ mqgZkl\mxsbo \ hilbfbaZphb
gZ gZqZevghf wlzZi_ hilbfbazZpbb k \_dlhjhf bkdhe™gh ]JlKkyh?”
gZ[hj j_r_gbc mgbluwZgZuj@\e gbb m\ _ebqg _gby b mf_
Zdlb\ghc fhsghklb dzZ ~h]h wZ j\h[ehthAeZo k_Ib ihemq
j_amevlZl_j r_gbc fhsghklv [ZeAagkbjWmwke Jfh azZf _gu
jZkkgblu\Z Iky ih:nhjfme _

(5)
< dlhju khklZ\eyxsb_gZ[hj j_r_gbc [m2mi *dZyhgZe
hrgmma i _j f gguo m\_é&pmbkZmaezZ jZz\gh\_kby b gZh[hj
jbkmgd _ ihdZaZgu j_r_gby Ilj_of_jghc az*Zqb Z ke _ "
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hilbfbaZpbb gZ]jmadb we _dljhklZgpbc Mjh\_gv ijb
nhjfbjm_Iky 1zdbf h[iEsahpliklv we_ dljhklZgpltklZ&Iky
ihklhygghc gh fhsghklv we -diplaklfypbbydg ZqiB]ijb\h bl
d mf_gvr_gbx fhsghklb maeZ-jZ\ghdZkjdkAe& gbb m\_ebq.
ZdIb\ghc fhsghklb kbeh\hc-mkuzlgsnggHi&Z1h\ ihke_ q_]h
fhsghklv kbeh\hc mkizZghiidypvi&Z |ky khrzghthi ijb\h~bl d
m\ _ebq_gbx jZ\gh\_kghc fhsghkkbh gZaeZde&gbb mf_gvr_
Zdlb\gh]h ~ ckl\bZ]KhhI\_IkI\ jggdhlg < j_amevlZl_ kha”"Zz
hr"gzZ ba ijyfuo ebgbc iehkdhklb dhfihg_glZ Ilhkeh\hvelh]h
mklZgh\db n&\ _ebqgb\Zxl gZ bralbdkbjmxl imlzébg bbby
mf_gvr_ghlyb\ghc fhsghklb kbeh\hc-Inhi{jZ g Im\ dklid & mxs b c
ijyfhebg cguc mjh\_gv DZ ~uc |IZdhc mih\IHvjyfuogbc
ebgb&f jbk

< Jj_amevlZl_ nhjfbjm _Iky jgr kghhevdkhklhysbo b
"bZlhgZevguo |jZ dlhjbc h[jZah\Zgguo ihklhygguf ag.
fhsghklb we _dljhkiZzgph e RJIbf h[jZahf mjh\_gwl g xrq 4 bly
\ K_\\W_ \hafh'gu_ dhf[bgZpbb

JbK-lehkdhklv j_r_gbb hilbfbaZpbhgghc azZz”~Zqb f_Ih~hf

< dzZ *hc Ilhgd_ gZ[hjZ j_r_gbc ijh\_jy Iky khhl\_TkI\b
agZg_gb_ ] _g_jbjm_fhc wg_j]J]bb h”ghc ba we _dljhklZgp
"bzZiZahgZ jZaj_r_gghlh gZ hij_~_e_gghf rz]_ ~ey\ kha”
lehkdhklb j_r_gby ihklwhhglmZijZ\e_gbb ij_djZsZ _Ilky <
lhgqd_ iehkdhklb ijbgylby j_r_gby jZkkqgblu\Zz_pky \NZypf
nmgdpby Ihke_ wlh]h fbgbfZevgh_ agZq_gb_ ijb dhl
mkeh\by vy\ey |ky j r _gb _f jZg__ ihklZ\e_gghc aZ”~Zqgb h

(6)
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=N tkmffZ jZkoh”~h\ gZ ijhba\h”~kl\h b jZkijhkljZzg_gb _
ithemqg_gguo \ oh”®_ ijhp_kkZ hilbfbaZpbhb

< ebgbgzZhrZé¥ j r gby aZ”~Zqb gZb[he__ \u]h”~gh]h j
gZ]jmadb f_""m wg_jlh[ehdZfb riZ]dhelbig *&l\dyxlky f Ih~"h
\u[hjZ khhI\_Tkl\mxs_]h agZq_gby

GZ jbkmgd_  ihdZazZgZ kljmdImjgZy ko _fZ jZajZ[hlZg
hilbfbazZpbb

JbR-;eh&o fZ ZelhjblfZz gZb[he__ \u]lh”gh]h jZkij_~ _e
f ""m wg_j]lh[eWdZKD
JZkkfhljbf Zelhjblf hilbfkewdihdhfbq kdhc Ihgdb aj_gb
jZkij_"~ e _gby gZ]jmadb f_""m wgZj]hbBF| j]WI\&#b
\dexqZxs \c k_ [ we _dljhklZgpbb b ebgbb we_dljhi_j_
gZijy _gb _f b d< Ko fZ jZKWiIWIKbrE|ZhegdZ
jbkmgd _ >Zggu_ wg mklkdhi\kidkb @ gu \ |Z[ebp
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Jbk - Ko_fZ we_dljbg_kdbo kh_"bg_gbc fh*_eb W
LZ[ebpZ)J ameviZlu hilbfZevgh]h jZWWKZ fh” eb

< bs b, by bo Pmin, | Pmax,

KIZgpl F<I| F<I| jm[ F<I
1 0, 0000021 | -0,00042 | 0,01014 | 55,9534 | 308 650 840

2 0, 0000044 | -0,00050 | 0,01267 | 31,5920 85 342 750

3 0, 0000323 | -0,000565 | 0,02276 | 14,4556 30 110 900

HilbfZevgh_ jZkij_~ _e_gb_ gZemdbbklZgpbyfb [_a
mq_I|Z ihl_jv Zdlb\ghc\flwegdkjlbqg _kdhc k_IDb
F<I
F<I
F<I
LZ[eb@®Z- Dhgdj_IbaZgptyZevgh]lh ijb[eb” _gby hilbfZevgh
JZKij N e ggblymadb

RZ] P, o Hilbfbazpb} JZkg_l j_bfzZ [ 3fqd
F<I f_Ih~hf F<l| F<lI
hlghkbl _evg
ijbjhklh\
Py, P2, Ps, | P1!“F| "P, | <uiheg_g
F<I| F<I| F<I| F<Il| F<I mkeh\b
1 808,7 | 427,6| 285,4| 95,7 | 427,8| 8,9 >Z 808,9| 0,2
2 808,9| 427,6| 285,5| 95,8 | 427,6| 8,9 >7 8089| O
GZqgZevgh_ ijb[eb  _gb_gZc”™ _gh
F<I
F<I
F<I
GZb[he _ \u]h”~gh _ jZkij_ ™~ e _gb_ gZ]jmadb
we dljhklzgpbyfb k mqg_Ihf klhbfhklb ihl_jv \ we dljbg_ki
F<I
F<I
F<I
lhl_jb fhsghklb \ k_Ib ijb ~Zgghf jZkij_~_e _gbb khklz
Wlh agZq_gb_ gZz gb”_ g_f ijb bkihevah\Zgbb djbl

azZljZl gZ lhieb\h

lhemq_ggu_ j_ameviZlu ithdZau\zZxl qglh jZajZ[hlZggu
bkihevah\zlv "ey  hilbfbazZpbb | "bfZz k p_evx kgb
we_dljhwg_j]lbb \ kbkl_f_ b fbgbfbaZpbb azZljZl gZ Ilhieb\l

Ebl_jzZImjz
1. Noboru Ohta, Alan Robertson. Colorimetry: Fundamentals and Applicattonaliley, 2005.
k

Djb\hr__\\'F B Dmklzj_\: D P\_Ihvw_ Waf jjhgblyfbarzl k
EZg~k[_j] = K Hilbdz =-KkK EZg"Rpcj]
Ozge O L_hjby “bnjZzdpbb O Ozge :FFZmw83c.<_KklinZev
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> X LZjzkh\ jmd J < Khehih\ d I
NbebZe N=:HRGBM OFWB2 \ ] Kfhe_ gk
KBGL?A HILBF:EVGH=H A:DHG: MIJ:<E?GBY
Q:KLHLGH?=MEBIJM?FUF WE?DLJHIJB<H>HF < IMKDH<I
J?@BF:O

he ihlj_[ey_fhc \ fbj_ we_dljhwg_jlbb ijbc
we dljh*\b]ZIl _eb jZaebqguo |Ibih\ Zkbgojhggu_ ~\b]zZIl _e
"\b]zZl_eb K> "blzZl_eb ihklhyggh]h Ihdz >IL b *j
ithimeyjguf ba gbo y\ey |ky Zkbgojhgguc *\b]ZIl _ev dhlhj

\k_ ¢ ™\b]JzZl _evghc gZ]jmadb \ fbj_ Hkh[_gghklb bl
gZdeZ”u\Z_| hij_~_ e _ggu_ h]jZgbg_gby gZ jZ[him ~Zg
Hrgbf ba gZb[he__ keh'guo j_"bfh\ jZ[hlu :> y\ey Iky
khijh\h"*Zxsbcky m\_ebqg_gb_f Ihdh\ b iZz* _gb_f gZijy _gkt
k Ib > @ LZd _ dh]*"Z Zkbgojhgguc *"\b]JZl_ev iblZ _Iky g
g_\hafh gh dhgljhebjh\Zlv kdhjhklv b *bgZfbdm _]h jZa]l
agZq_gbc [_a "hihegbl_evgh]h h[hjm~h\Zgby d Ihfm ~_ k
hij _~ ey Iky izjzf_|jzZfb k_Ib > @

HilbfZevgh_ mijZ\e _gb_j "bfhf aZimkdZ Zkbgojhgguo
[ulv h[_ki_qg_gh 2zZ\IhfZlbg_kdbfb dhgljhee_jzZfb > @ h
yley |ky ljZgabklhjguc ij_h[jZah\Zl_ev qZklhlu LIQ

gZklhlu h[_ki_gb\zZxl iezZ\guc imkd Zkbgojhggh]h ~"\b]
ijh]ljZffgh]h h[_ki_qgq_gby \dexqgZ | \ k_[y kbkl_fm mijzZ\e
aZdhg_ j_]mebjh\zZgby kdhjhklb \jZs_gby jhlhjz :> Hil
imkdZ ~hklb]Z _Iky aZ kg_|I ijZ\bevgh]h \u[hjZ dhgnb]mjZ¢
mijZ\e _gby aZdhghf ihklhygguo dhwnnbpb_glh\

Imkd Zkbgojhggh]lh ~\b]Zl ey fh | hkms_kl\eylvky g
k Ib iblZgby [ -eebdBhdbdbloihegbl _evguo mkljhckl\ > @ Gh
jZ[hlu ~ _fhgkljbjm_| dhe_[Zl_evguc o0ZjzZdl_j mkdhlj_gby
[ulv jZkkgblZgZ k ihfhsvx ZgZebaZ i_j ~“Zlhgghc nmgdpb

< dzZq_kI\_ ijbf_jz jzZkkfhljbf fh”_ev Zkbgojhggh]h

KM >@ oZzZjZdl_jbklbdb dhlhjhc ij_"~klZ\e_gu \ IZ[el

LZ[ebpz Ozjzdl_jbkibdb : K M
Ughf <| H[hjhlh\ \ fbg| DI> cos Dhéh ihexk
380 1500 93.5 0.91 4
Dr « Drdjbi Dribg Kokiv
1.0 1.9 0.9 7.0

=" ws - hlghr_gb_ imkdh\h]h fhf _glZ d ghfbgZevghfr
fhf_glmygi.- djblbg_kdh_ highr_gb_ djmlys_]h fhf_glZ d g
dimlys_fm fhf_gJm hlghr_gb_ fbgbfZevgh]lh djmlys_]h fh
ghfbgZevghfm djmlys_fms{fhrhkglmhc Ihd

Bkke ~m_fuc Zkbgojhgguc "\b]Zl _ev fh” _ebjm_Iky Kk
©;ehdb mijz\e_gby Zkbgojhgdgufh\bitlgheh dhfie_dkzZ ODW
6LPXOLQN 1ZjZf _lju [ehdZ [ueb jZkkgblZgu b j_amevl
|Z[ebp_ \f_klI_k jZkqg_I|hf wd\b\Ze glghc ko 2fu ihdZaZc
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LZ[ebpZ Wd\b\Ze glgu_iZjZf lju ko fu

ri, 0.e. rp, O.€. L,, 0.e. Lo, 0.e. Lm, O.€. S, o.e.
0.018 0.017 T P 0.014 0.02
Jbk kbgojhggZy wd\b\ZdbglgZy.*kqd_&Znmgdpbb kdhjhklb \jZs_
fZrbgu jhlhjz LQI
1ZjZf _lju k_Ib fh~_eb \u[jZgu \ khhI\_Ikl\bb k ghfbgZe:
$> gzZijy'_gb_ hl ebgbb d ebgbb khklZ\ey | =p < q

Fhr ebjh\Zgb_[ueh \uiheg_gh kh ke_"mxsbfb “hims_gby
T G_ mqgblu\Z_Iky khijhlb\e_gb_ kh_~bgbl_evguo ijh\h
T Kbkl _fZ ih*dexq_gZ d [_kdhg_gghfm bklhggbdm iblZ
T F_oZgbg_kdZy gZ]jmadZ gZ jhlhj :> jZ\gZ gmex
T JZkq_lu b bo hp_gdZ ijbgbfzZxlky k ih]j_rghklvx g_ |
Nmgdpby kdhjhklb \jZs_gby jhlhjz fh”*_eb $> \ | |
ih"dexq_gby LIQ ihdZaZgZ gZ jbk
| jbh” hl A h k khijh\h"~Z Iky i_jbh”~bqg_kdbfb
dhe [Zgbyfb WIZ ozZjzd!l_jbklbdZ Zkbgojhggh]h ~\b]zZIl_e
iml_f ZgZebaZ dhjg_c¢ o0ZjzZdl_jbklbg_kdh]h mjZ\g _c
jZkkgblu\Z _Iky k bkihevah\Zgb_f f_IhAhfgh]bb mihfygmlh

=N yleyxlky izjzf_ljzfb $>dhev' _gb_ b

ijhba\h”~guc hi_jZlhj

>ey j_r_gby kbf\hevguo mjZ\g _gbc \ h[s_f \b"_
\ugbkebl _evgu_ \hafh ghklb ijh]jZffgh]l]h dhfie_dkZ
NZevg_cr_]lh ijh~he” _gby \ugbke _gbc g_h[oh”bfh ijb\_ kIl

ebg cghfm \b m ij_h[jZah\Zgby Z 1Zd _ nmgdpby i_j_
ihdZaZgu [1Zd dZd bo \g_rgbc \b”® ~h\hevgh ]jhfha”db
ithdZau\Z | iZjm dhjg_c mjZ\g_gby \ dhfie_dkghf \lI
iZjzf _ljh\ $> ij ~klZ\e_gguo \ |Z[ebp_

Hljbpzl _evgh_~ ckl\bl _evgZy \ _ebgbgZ b gZebgb_ f

mdZaulZ | gZ aZlmoZxsbc dhe_ [Z]l _evguc oZjzdl_j |
nmgdpbb :> gZ \g_rgb_ \ha”_ckl\by >ey Zkbgojhggh]h 7\
[ulv jZkkgblZg djbl_jbc dhe_[Zgbc
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AZdhg ZzZ\IhfZlbq_kdh]h mn@dyapplyy aZ\bkbfhklb \uoh
agZq_gbc kbkl _fu hl \oh®"guo AZ"ZqZ \u[hjZ hilbfZevgh]
ij_~ihezZ]lZ_| \u[hj gZb[he__ ih”oh”ysbo a\_gv_\bhd_j ~"Z
kbkl fu mijzZz\e _gby b __ ihklhygguo dhwnnbpb_ glh\ WI
k [y kbgl _a i_j ~Zlhgguo nmgdpbc

Kbgl a i_j _"Zlhgguo nmgdpbc 1Zd" _ ih”jh[gh hibkZg
hif _Iblv qglh “~Zggh_ bkke_"h\Zgb_ \dexqzZ_| \ k_[y lhev
bgl _]Jjbjmxsb_ a\_gvy dhlhju_ bkihevamxlky k h[jZgufb
1 ZjZf_ljh\ :> \dexqZy gZijy _gb_ klZlhjZ kdhjhklv jhlh
j] _Zdlb\gmx fhsghklv

< khhI\ _IklI\bb k > @ ij_"~iheZ]Z_|ky bkihevah\Zlv aZ
gZijy _g0¥klhlu gZ \oh”"Zo Zkbgojhggh]h ~\b]zZl_ey i_j_~
\'ijh_dpbb gZ hkv G kbkl_fu dhhj*bgzZl GT > @ mdZaZgZz
g-\ mjzZ\g _gbb

=N

2 pbaf_j _gg9gZy qZklhlZ \jZs _gbybgahlhjdgh_gZijy _gb
klzlhjz 2 baf_j_ggh_ ihlj_[e_gb_ :F Zdlb\ghc?fhsghl
baf _j ggZy j_Zdlb\gZy fhsghklv ihlj t\e edlgpgE j ]mebjh\c
gZklhlu \jZs _gby jhlhpklZgh\hggh_ agZq_gb_ gZijy _gb

+AgZq_gb_ Zdlb\ghc gZkljhcdb fhsghklb ihlt [e_ g
MklZgh\hggh _ agZq_gb_ j _Zdlb\ghc fhsghklb ihij
+dhwnnbpb_gl mkbe_ _gby a\_gv_\ i_j

nmgdpbb +\] _f ggu_ dhgklZglu k\yab nm
I _j_"Zqgb
Ba mjZ\g _gbc b \brgh qglh ij_~eh” _gguc aZdhg

[ulv ij_"~klZ\e_g \ \b”_ gZ[hjZ iZjZee _evgh kh_"“bg_ggu
bgl ]Jjbjmxsbo b klZ[bebabjmxsbo a\_gv_\ > @ h[s_c |
yley |Iky k]JeZ b\Zgb_ dhe_ [Z]l _evghc khklZ\eyxs ¢ \uoh
kbkl _fu Ijb nhjfbjh\Zgbb 1Ij [m_fhlh agZq_gby mijZ\e\
bkihevam |ky h[jZlgZy k\yav hkgh\ZggZy gZ baf_j gb
jhlhjz gZzZijy _gby Zdlb\guo b j _Zdlb\guo fhsgtthkhjooBF

kjZ\gb\Zxlky k gZkljhcdZfb hij_~_ey_ fufb I|j_[m_fuf j_
we dljbg_kdhc fZrbgu
< j_amevlZl_ nmgdpby aZdhgZ mijZ\e_gby ij_"klzZ)\

dhg_qghc nmgdpbb dhg_qgh]h kb]JgZezZ ~ey ij_h[jZah\ZI_

= A b +gZqZevgh_agZq_gb_ ml]eZ gZijy’
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LzZdbf h[jZzahf i_j ~ZlhggZy nmgdpby \k_c jZkkfzZlI

\dexqZy :> yl\ley I|Iky kmffhc b ?lh 1jZnbqg_kdF

ithdZaZgh gZ jbk | + mklZgh\hqgu_ agZq_gby q
\jZs_gby jhlhjz \ jZ[hq_
j_"bf_ gZijy _gby KklZIhj
ihlj_[e_gby ZdIlb\ghc
j_Zdlb\ghc fhsghklb $>

yleyxlky bo
baf_ j ggufb agZq _gbyfb
Jbk =jZnbq_kdh_ ij_~klZz\e_gb_ nmgdpbb i_j ~Zqgb

kbkl_fu Nmgdpby kdhjhklb \jZs_gby jhlhjz $> [_a LIQ

J r _gb_azZ”Zgb hilbfbaZpbb ieZ\gh]h aZimkdZ :> \de
dhwnnbpb_glh\ b \] f gguo dhgklZgl \k_o a\_gv_\i_j ~Z
Ilhke wlh]Jh g_h[oh~bfh ijh\_klb bkke_ ~h\Zgb_ klZ[bevgh
ijh\ _jdb j_amevlZIZ jZkq_IZ

| j_~ gZqZehf jZzkq_ 1Z hp_gdb mklhcgb\hklb kbkl_f
ij_h[jZzam _|ky \ h~ghkljhggmx nhjfm g-aZmihhbblwgZ dhyg
ghlZpbb

Mklhcgb\hklv kbkl_fu zZ\IhfZlbg_kdh]h mijZ\e_gby az\
dhwnnbpb_glu “bnn_j gpbZevgh]h mjZ\g_gbXaeB”™ gbi I
khkihbl \ Ihf qlhJu gZclb ]jZgbpm f_""m klZ[bevguf |
dhwnnbpb_glzZfb b | _f kZfuf mdZaZlv h[eZklv mklhcgb\hkl
\dexq_ggu_ \ h[gZahlv eéZ g _klZ[bevgu

D- ~ dhfihabpby gZ h~bg izjzf_|j ih*jZamf_\Z | ihk
hp_gdm dhwnnbpb_glh\ mjZ\g_gby "ey dZ ~“h]lh ba gb
dhwnnbpb_glh\ nbdkbjmxlky b kljhblky ahgZ mklhcqgb\hl
ithemqgZ _|ky qgbkeh Q o0ZjzZdl_jbklibdebdbgZ Qg _%a\_klg
dhwnnbpb_glh\

Ilhke gZoh ~ _gby \k_o h[eZkl ¢ klZ[bevghklb ijbklr
hilbfbaZpbhb

=jZ"b_glguc kimKdlh? gZoh ~ gby fbgbfZevgh]h a
jZkkfZljb\Z _fhc oZzZjzZdl_jbklibg_kdhc nmgdpbb Kmlv f_|

bl _jZIb\ghf ihbkd_fbgbfmfzZ dhfie_dkghc nmgdpbb iml_f
ijb[eb” _gby d g fm agZq_gby ijhihjpbhgZevghhndhz™b ¢
beb g kdhevdbo i _j f gguo hk_c

>ey j_ZebazZpbb f_Ih*"Z oZzZjzdl_jbklbg_kdh_ mjzZ\g_g
bgl _Jjbjm_Iky ih \k_f g_ba\_klguf dhwnnbpb_glzZf ihbkd
azZ”"Zxlky g9ZqZevgu_ agZq_gby i_j_f_gguo [j_~ihqglbl
bkoh~gu_ agZq_gby ba h[eZkl_c mklhcgb\hklb ] Z Kk
D-~_dhfihabpblaz bajhylghklb gZoh ~_gby hilbfZevgh]h
i_j\h]lh ijbf_g_gby j_ZebaZpbb f_Ih"Z

MjZ\g _gb _ h[é§Zy nhjfZ ]jZ"b_glh\ 7“ey dhgdj_lghc
MjZ\g_gb_ yley |ky mkeh\b_f \uoh”~Z ba pbdeZ ihbkdZz
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=A -9 j f ggZyrz]+imkdzZ ]jZ~"b_gk4Zdlzjbklibqg_kdZ

nmgdpbydhekq ki\h bl_jZbfthe fZI fZlbgq_kdh]h ]}Z*b_g

lhgghklv
< j_amevlZl_ bkihevah\Zgby ]jZ”~b_glgh]h kimkdZ
ij_h[jZam _|ky \ i_j ~"Zlhggmx nmgdpbx k ba\_klgufb

_f _ggufb dhgklzglzfb dhlhju_ hilbfZev

mkbe gby Db \ g
|Z[bevgmx jAhlfaghPZevgufb aZlmoZxstk

J
h[_ki_qgb\zZxl Kk
dhe [Zgbyfb

< jZ[hl_ ithdzZazg f_Ih” \u[hjZ hilbfZevgh]h aZdhgZzZ
ij_h[jZzah\Zl_ey qgZklhlu h[_ki_qgb\Zxsbc ieZ\guc aZim
"blzZl_ey F_Ih~bdZ \dexgZ | \ k_[y \u[hj kZfh]h aZdhgZ
khklhbl ba Zi _jbh”"bg _kdbo bgl ]Jjbjmxsbo b klZ[beba
ho\Zlu\Z _fuo h[jZlghc k\lyavx

< klzlv_1Zzd _ ij_"~klZ\e_gh bkihevah\Zgb_ ]jZ”"b_glgh]
hkgh\gh]lh f_Ih”Z hilbfbaZpbb dhwnnbpb_glh\ aZdhgZ mi
\j f gb Z 1Zd _ iZjZee _evgZy hp_gdZ bkke_ _"m_fhc mk
\u[jZggufb iZjzf_ljzfb f - dlifihabpbb WIhl f_Ih” fh™ |
jZKijhkljZg g gZ ZgZeh]bggu_ bkke ~h\Zgby

Ebl_jzZImjz

1. DzZlkfzg F F We_dljbg_kdb_ fZrbgu :dz~_fby mq_[Z "“eydXx*mfbhyglh\ k
Mg_[gbd *ey kim~_glh\ kj_"gbo ki_pbZevghkl_c@ Fhkd\z klj

2. Mkhevp_\ : : We_dljbg_kdb_ fZrbgu GBM BLFH Mgl [jgmj]l]ihkh[b_ K2zZg
kljzgbp

3. Gh\bdh\ = < QZzZklhlguc dhgljhev Zkbgojhgguo we_d[jzab\Zzybe cgzengmgt
barZgb_ F=LM bf G ? ;ZmfzZgZ Fhkd\Zz k gZ jmkkdhf yaud_

4. ;Zjdh\ < : Wg_j]l Ibg_kdzZy we_dljhgbdz \ Z\IhfZbblabjh\GgghHjwM qdljdnhd
Fhkd\z klj

> X LZjZkh\ jmd J I Khehih\ d I g
NbebZe N=;HM <H ©GBM ©FWB?2 \ | Kft

KBKL?F: J?DHF?G>:PBC IH HILBFBA:PBB IHL?JV
:DLB<GHC FHSGHKLB < KEH@GUO WE?DLJBQ?KDBO K
BKIHEVAH<:GB?F HI?J:LB<GUO F?LH>H<

Kh\j f ggZy we _dljbg_kdzy k_Iv ij_"klz\ey | kh[F
[hevrh]h dhebqg_kI\Z h[hjm~h\Zgby \dexqZy |IljZgknhjf
we dljhi_j "Zq EWI dhlhju_  h[t_“bg_gu \ _“bgmx
<ijhp_kkzZo jZatxblhyhkbkl_ fu Z 1Zd _ ijb j_@ j[dbjhjdgbb
mqgZkléhm\ | bkihevah©Wllvgkyweb dhf[bgZpby ba g _kdhevdbo

ljb ZgZeba_ ihl_jv Zdlb\ghc fhsghklb ih*"klZgpbb ke
\gbfZgb_ gZ g _~h]jmKbgghkdv IjZgknhjfZlhjh\ dh]*Z ihl
ohehklhc oh” ij \urZxl gZ]jmahkgmqgZ < hZlbiZevguf j_ r g
yley |ky hldexqg_gb_ h~gh]lh ba IljZzgknhjfZBEhj@\ g X eilh VKl
\hafh gh ih djblh[jbki _g_gby gZ~_"ghklb wg_jlhihlj_[e_gb)
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ljb wdkiemZIlZpbb we_dljbg_kdbo k_I|I ¢ ZdIimZevgh
kgb  _gb_ ihl_jv zZdlb\ghc fhsghklb Ihl_jb Zdlb\ghc fhsg
\hagbdzZhazba_j IhpghAdlb\ghc fhsghklb ith GWKms_kl\m_
gkdhevdh kihkh[h\ bo mf_gvr_gby b h*"gbf ba gbghj\ey Ik
ba we f glh® kIbH*"gZdh \ keh ghc ko _f_Ijm~gh ij_"~kdZz
wnn_dl hldexq _gby h”"ghc beb g kdHekelbogbldpbmijZzag g
bkihevam_fuo “ey jZkqgq_IZ ihl_jv \ k_Ib

JZa\blb_ pbnjh\uo mkljhckl\ b dhfivxl_jguo | _oghet
Z\IhfZlbabjh\Zlv ijhp_kk hilbfbaZpbb keh guo we_ dljb
gZklhys _ \j fy gZ[ex™"Z _|ky y\gZy |_g”~ _gpby d bkihev
"Nhcgbdh[t _dIh\ we dljhwg _j] Ibdb “ey ijh\_~ gby ZgZeb
dhgnb]lmjzZpbb b j_ "bfh\ jZ[hlu i_j_~ \\h~Ahf \ wdkiemZIlZp
beb mkljhcklI\ WIhl f_Ih” ithal\hey | hp_gblv \_jhylgu_ ih
gh\uo we_f _glh\ beb jg[hdéb\k” eZlv \u\h”® h \hafh ghkl
\g_"j_gby

H[t_dlhf bkke_"h\Zgby y\ey |ky dhevp_\Zy k_lv {
JhkezZ\evw jZkiheh ggZy \ Kfhe_gkdhc h[eZklb9 HgZ
jZKkij_~ _ebl _evguo ihgb Zxsbo ligrkdghHhfpbicu h[hjm~ h\Zgby
"Zgghc klzlv_ g_ ijb\h2ylky \ \b m bo [hevrh]h h[t_fZ

HliZcdb d ih*"klzgplzyy jgzZy?2 ©Iljhfure_ggZy? ©Ilhk
©ljblhjv_2 \uiheg_gu ijhAK22Z0fb Ih*"klZgpbb ©Ilhk_edb?
©ljblhjv_2 g_ mqgZkl\mx!|l \ ijhp_kk_ hilbfbaZpbb ihwlh
ljZgknhjfZlhjZo g_ ij_"klZ\e_gu

Jbk KljmdImjgZy ko_fZ bkke_"m_fhc we_dljbqg_kdhc |
>ey bamqg_gby mqgZkldZ we _dljbg_kdhc k_Ib ihdZaZz
kha~Zg _]h pbnjh\hc ~\hcgbd \ [b[ebhl_d_ 6LPXOEQN
Matlab.
< ghfbgzZevghf j_"bf_\tlexgWlIljZgknhjfZlhju \dexqZ
k_dpbhggu_ \udexqgZl_eb gZ klhjhg_ \ukhdh]h gZijy _
k_dpbhggu_ \udexqgZl_eb gZ klhjhg_ kj_"*g_]h KG b gba
hldexq_gu <ufhj ljZzgknhjfZzlhjz ih”~e_"Zs_]1h hldexqg_ghb:
_keb wlhl j_"bf yley_Iky hilbfZevguf hkms_kl\ey_Ilky ih
EWI ?keb h”"bg ba gbo \udexdjZgkkhjfglhg ~he g [ul
\dexq_g gqlh[u h[_ki_gblv we_dljhkgZ[ _gb_ \k_o ih~*de>
ih~"klZgpb@ GG
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LZ[ebpZ GZ]jmadZ ljZgknhjfZlhjh\ bkihevam_

J_Zevgl;)_ Fh™ _ev

A agZq_ghby —

hrkdzgp Joa F\ Qg Jgg Qqgyg
99 F<Zj| F\I F<Z]j

DZjv_jgZ| 5.120 | 3.690 | 4.949 | 3.34 | 3.765 | 2.03
Ihqbghd| 6.110 | 3.270 | 6.073 | 0.61 | 3.345 | 2.29
<Zkvdh\H 1.480 | 0.930 | 1.400 | 541 | 0.988 | 6.24
KIh"hebs| 0.900 | 0580 | 0.877 | 2.56 | 0.633 | 9.14
FhgZklujsd 5.740 | 2.860 | 5.704 | 0.63 | 2.964 | 3.64
ObkeZ\bd 4.920 | 2.350 | 4.893 | 0.55 | 2.413 | 2.68
Rmfygb | 1.960 | 1.110 | 1.887 | 3.72 | 1.125| 1.35
2jrbgb 1560 | 0.850 | 1.513 | 3.01 | 0.890 | 4.71
Bg mkljbZd 4.770 | 3.120 | 4.725 | 0.94 | 3.191 | 2.28
Ihk_edb| 0960 | 0.440 | 0.970 | 1.04 | 0.420 | 4.55
ljbJhjv_ | 1.290 | 0.960 | 1.310 | 1.55 | 0.953 | 0.73

FZdkbfzZzevgZy ih]j_rghklv \hkijhba\_~ _gby ozZjzZdl_jt
fhsghklb g_  ij_ \urz | J amevidlunjhXhihhu "\hcgbdZ
bkihevamxlky ~ey jZzkq_I|Z ihl_jv Zdlb\ghc fhsghklb \ k_|I
dhlhjufb hp_gb\zZ _Iky j_"bf jZ[hlu. h[hjm~*h\Zgby

Kbkl _fZ j_dhf_g”*Zpbc ih hilbfbaZpbb dhgnb]JmjZpbb
ke "mxs_fm ijbgpbim

<hi_j\uo dhgljhevgh_ baf_j gb_  ihl_jv Zdlb\ghc
\uihegy |ky \ ghfbgZevghf | "bf_jZkognmavIidiu jv \
ljZgknhjfZlhjZo b ebgbyo aZibkul\Zxlky \ ki_pbZevguc
fhr _ebjm_Iky fh”_ev k h~gbf hldexq_gguf IljZgknhjfZlh
ith*"klZgpbb \hafh ghklv hldexq_gby IjZzgknhjfzZzlhjz |
hp_gb\Z _Iky ijb j_ZebaZpbb fh”_eb KjZ\gb\Zxlky | _a
]_ " bfh\ ?keb ihl_jb zZdlb\ghc fhsghklb gZ h”ghc be
ith "klZgpbyo mf _gvrbebkv kbkl fZ baf gy | ghf_j bo |
fZkkb\_ jZ[hgbo ijhp_kkh\ 66 dhlhjuc hI\_qgqZ | aZ j_"bf j
66 >Zevg cr__ fh” _ebjh\zZgb_[m~_| ijh\_~ gh k hilbfZe
ljZgknhjfZlhjh\ gz ih”*klZgpbyo JZ[hgbc ijhp_kk ih
bkke "m_fh]h h[t_dlIZ k ihl_jyfb \ ghfbgZevghf j_ "bf_ b j
hAghlh ljZgknhjfZlhjZ ihdZazg \ I|Z[ebp_

LZ[ebpZ JZ[hqgbc ijhp_kk ih~*klZgpbc ey bkk

GhfbgZev Ihl_jb ijb Ghf_|j
'h7kIZgpbbl % hy b gl hidexq gghf Ly hidexq ggh]

1 DZjv_jgZy| 4731 83.98 2

2 ihqbghd 268.26 506.52 1

3 <Zkvdh\h 80.15 30.34 >

4 KihAhebs 77.08 35.84 1

5 FhgZklujsbg 71.24 102.75 2

6 ObkeZ\bgb 38.81 55.10 1

7 Rmfyqb 77.42 102.02 >

8 ?jrbgb 19.34 16.43 2

9 Bg~AmkijbZev] 4850 60.96 >
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J _amevlZlu ihdZau\zZxl qlh h[sb_ ihl_jb Zdlb\ghc

ih"klZgpbyo ihke_ hilbfbazZpbb d<l kgbabebkv gz

k ghfbgZevguf j_ "bfhf d<l glh mdzZaul\Z | gZ p
bkihevah\Zgby ~"Zggh]h f _Ih*Z \ dhgdj_Ighf kemqgZ _

lhke _ hilbfbaZpbb j_ " bf

JjZ[hlu ljZgknhjfZlhjh\ g.

th "klZgpbyo kbkl_fz fhn_ek

fh™_ev k ithke ~h\Zl _ev¢

hldexqg_gb _f dZ ~hc ebg

we dljhi_j ~Zgb ?keb g_dhlh
mqgl _gguo \ fhgZlgmahd ihke
hldexq_gby h”ghc ba ebgbc
gZijy _gb _f |1ZdZy dhgnb]m
ko_ fu kgblZ 1ky g_\hafh"
LPSRVVLEOH FRQILIJIXUDWL

ithl _jv "~ey g__ 9g_ \uihegy.
J r_gb_ h \u[hj_ dhgdj_I¢
dhgnb]mjZpbb ijbgbfzZ Iky

bkihevah\Zgb f 129 _
kdhfibebjh\Zgghc fZljbp

bgpb”™ _gkhlb ihkj ~klI\hf ihbkdZ
]Jem[bgm > @ ?keb g _\hafh gh
ohly J[u \ h"bg ba maeh\ gZ]jme
hldexq_gby h”gh]l]h ba we |
kbkl fu dhgnb]lmjZpby
hldexq_gghc ebgb_c¢c g_ ~him]
ey jZkq_1Z ihl_jv Bkke_"m_fZy kbkl_fgZy fZljbpZ bgpt
\dexqZy hdiZmdbdh\uf ih*klZgpbyf we f glh\ b ma_
NZgghkfemqgZ  jZkkgblZggu_ Zdlb\gu_ ihl_jb \ fh™ _ebjm _f
aZibku\zZxlky \ fZzkkb\ j_amevliZlh\ >Zggu_ h “himklbfu
dhgnb]lmjzZpbyo gZa\lZgby hldexg _gguo ebgbc b ihl_jb Z
&I hlh[jZz Zxlky \ j_"bf_j Zevgh]lh \j_ f gb gZ wdj:
ijhljzffgh]lh iZzd _1Z ODWODE
>ey bamg_ggh]lh jZkij_~ e _gby gZ]jmadb j_amevlZl
ij_"klz\e _g \ IZ[ebp_

Jbk ce]lhjblf jZ[hlu ijh]jZffu
LZ[ebpZ J amevlZl jZ[hlu ijh]j.
Hldexgq ggu_ EWI lhl jb F<I Kgb  gb_ihl j
1 <E111 1.0186 18.5
2 <E110 1.0202 18.3
3 <E <-E56 1.0502 15.9
4 <E110, <E156 1.0617 15.0
5 <E194 1.0640 14.8

LZdbf h[jZahf hilbfZevgZy dhgnb]mjZpby ko _fu
fbgbfbazZpbb ihl_jv Zdlb\ghc fhsghklb ~hkib]Z Iky ijb hl
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<E b h~rgh]lh ljZgknhjfZlhjZ gZ ih~*klZgpbyo ©<Zkvdh\h
©?jrbgb?

'gZeba ko fu ithdZau\zZ _| glh bkke ~h\Zggu_
we dljbg_kdhc k_Ib mdzZaZgigumN\ [delhppZebah\Zgu gZ ij.
ihke jzZzkq_1Z gz”~_"ghklb ~himklbfhklb b wnn_dlb\ghklb

< j_amevlZl_ijh\_* gghc jZ[hlu [ueb ihemqg_gu j_am
ke "mxsb_ \u\h”u

lj_"klZz\e_gZ kbkl_fZ j _dhf_g~Zpbc hkgh\ZggZy gZ ij
ODWODE dhlhjZy iha\hey | hij_~ _eblv hilbfZevgmx dh
we dljbg_kdhc k_Ib ih djbl_jbx fbgbfbazZpbb ihl_jv Zdl
Kbkl fz ij_"ez]Z_ | g_kdhevdhhIhWubzZzghiml [ulv ijbgylu
wdkiemZlZpbb h[kem b\Zxsbf i jkhgZehf ijb | _dmsbo g
ihke ij_"™\Zjbl_evgh]h jzkq_1Z gZ~_ "ghklb Kbkl _fZ j_dh
] _g_jbjh\ZIlv kb]J]gZeu mdZaulZxsb_ hilbfZevgu_ Ihgdb hl
k _Ib ih djbl_jbx fbgbfbazZpbb ihl_jv Zdlb\ghc fhsghjklb \ |
\j f gb [_a ij_"\Zjbl_evgh]h i_j _dexq_gby j_Zevgh]h hJ
ithroh”™ fh™ _| [ulv bkihevah\Zg \ jZ[hl_ k_I_\hc dhfiZgbb
J]_"bfh\ jZ[hlu we _dljbg_kdbo k_I_c¢c \h ‘\azZzbfh~_ckl\bb k ~
kbkl_fZfb

J amevlzl fh™ | [ulv themqg_g \ j_"bf_j Zevgh]h \j _f
AN ckl\bc ih ijh]jghabjh\Zgbx we dljbg_kdbo gZ]jmahd W
khklZ\blv ieZg i_j dexqg_gby we_ f _glh\ kbkl _fu b ij_ "\Z
gZb[he i _jki_dlb\guc ba ij_"eh  _gguo j_"bfh\ jZ[hlu

D g ~hklzldzf kbkl _fu hlghkblky mkeh g _gb_ gZkljh
j_e _cghc aZsblu b zZ\IhfzZzlbdb Z 1Zzd"_ ih\ur_gb_| _ogbq.
\ugbkebl _evghfm h[hjm~h\Zgbx dhlhjh_\ugbkey Ih_ "bf\
\j_f_gb

Pbnjh\hc "\hcgbd j Zevghc dhevp _\hc k_Ib [ue jZajZ][l
k Thgghklvx “h Ilhemq _ggZy fh” _ev bkihevam |ky 7
Zdlb\ghc fhsghklb \ \b”_ pbnjh\hc dhibb ijb jZaebgguo
dhffmlZpbhggh]h h[hjm~h\Zgby

H br"Z fuc wnn_dl hl wdkiemZIlZpbb kbkl_fu aZdexq.:

ihl_jv Zdlb\ghc fhsghklb \ we_dljhk_Ib *h \ az
JZkij_"_e _gby gZ]jmadb b dhgnb]mjZpbb ko_fu
Ebl_jzImjz

1. Jh dh\zZz E > Dhamebg < K We_dljhh[hjm~*h\Ddgb Mkl Zgbhic ey hdlké2gp ¢
3dbarZgbE #Wg_jlhZlhfbanrzl

2. R_e_adh M K We_dljbgq_kdb_ ihl_jb J_Zdlb\gZdlfhbghjld¢h\Zghpyklfh$ee
Fhkd\z kljZgbp

3. =HKL - We_dljbg_kdzZy wg_j]by Kh\f_klIbfhklv |_ogbg_kdbo Kkj
we_dljhfZ]gblghc Ghjfu dZq_kI\Z we_dljhwg_jlbb \ kbki[sfdb gwZadfhkgHEy gb
Fhkd\zZz Klzg”~Zjlbgnhijf

4, BM_evgbd < B We_dljbgq_kdb_ kbklbdd bWkeldljhzlhfbarzl Fhkd\Zz
kljZgbpu

5. OZjZijb N L_hjby-BafABA_evkl\h Fbj
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Libnhg_gdh\ klm” jmd E < <Zcl_e_gh
Nbeb®Ne, HMHOGBRFWBY Kfhe_ gkd _

FH>?EBJH<:GB? J:;HLU PBNJH<HC >BNN?J?GPB:EVGF
A:SBLULJ:GKNHJF:LHJH<

Hkgh\gh_ h[hjm~h\Zgb_ wg_jlhkbkl_fu \aijbhphk\WkhafZgh
\ujZ[hldb i_j_"~Zgb jZkij_~ e _gby b ihlj_[e_gby we_c
] g jZIh])jZgknhjfZlh] hldexq_gb_ beb Z\ZjbcgZy kbImZ
ijb\h~bl d agZqblmesvgud®lh[u fbgbfbabjh\ZIv \hafh ghklv
kbimZpbc g_h[oh”~bfZ ijZ\bevgZy b [ukljZy jZ[h|lZ j_e _cgh
aZsblhc felgdZ ] _g_jZIpggknhjfZlhj y\eYbnky | gpbZevgZy
azZsblzZ k Ihjfh™ _gb_f > @

=eZ\guf ij_bfms_klI\hf wihc aZsblu y\en[Ikqy Idqpb\@lhl h
[ukljh_ hldexqg_gb_ ijb aZfudZgbyo dZd \ZHZigkapkfZIlhj
\u\h*"Zo Z I1Zd _ gZ \u\h*"Zo ] _g_jZlhjZz

>bnn_j _gpbZevgZy aZsblZ ih*jZza”_ey |Iky gZ ke_"mx

taZsblm ] g jZlhjZz

taZsblm ljZgknhjfZlhjZ [ehdZ

taZsblm [ehdZ J-lgZg&khhjfZlhj

taZsblm ljZgknhjfZlhjZ kh[klI\_gguo gm ~

Wnn_dlb\ghklv mkljhckl\ j e cghc aZsblu 7~he gZ
gZ"z ' gmx b mklhcgb\mx jZ[hlm wg _jlhkbkl fu bkdexqgZy
\ kemqgZ_\hagbdgh\ _gby Z\Zjbcghc kbImZphbb

JZa\blb_ wg_jlhkbkl _fu Ij_[m_I mklZgh\dm gh\uo m
azZsblu b z\IhfZlbdb JADb:

Hrgbf ba g_"hklZldh\ mkljhckl\ >A y\ey Iky |
gm\kl\bl _evghklb d \gmlj_ggbf ih\j_ "~ gbyf k fZeuf agZq_

WIlZ aZsblz ~Ze _dZ kh\_jr_gkl\Z b g_ \k_]*Z kih
kjZ[Zlu\ZIv ijb \kzf fgh]l]hh[jZabb j_"bfh\ jZ[hlu [ehdZ

>ey bamqgq_gby fh” _eb “bnn_j gpbZevghc aZsblu \ ~
bkihevah\zg ijh]jZfhdgiec 8ikninTech >ey ihkljh_gby \bjimZev:
fhr _eb bkihevah\Zebkv [ehdl [lyg[2dht Esiwlegh.

>ey ijh\_jdb fh” _eb ~bnn_j gpbZevghc aZsblu \
kiklZ\e _gZ b \ _jbnbpbjh\ZgzZ fh” _ev [phgkhhjfZIp4lgg D WK
ij_"klZ\e gghlkxklg Z

>ey j_ZebaZpbb nmgdpbb ijh*hevghc >AL bkihevamx!
ijb ljzo ]jmiiZo LL > @

11 £lhd gZ gme_\uo \u\h~Zo ] g _jZlhjZ

12 £lhd gZ klhjhg; <G L;

I3 +Ilhd gZ klhjhg_ <G LKG

,0 2bnn_j _gpbZevguc |hd ,f40_ ]°ANfY9.&b[thevrbc ba Ij_o

lhdh\ | , b, : N , =
,I 4hjfhaghc Ihd Ney FRV. \g_rg__ DA I
FRV. \gmlj_gg__£BhAhe ] ~“m \_dlhjZa2p , b =+
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Jbk Fh” _dehdZ D\BimInTech

Bf y \oh”gu_ izZjzf_Ilju Ihdb , , b, hij_~ ey f b
ijb wihf ihemqgz_f agZq_gb_ ,1 AZIl_f wlb Ijb IhdZ kdez"
ithemqg_gguc jZg__ |Ihd ,f b khhiI\_IkI\ _ggh ihemqz f Il
ithemqgZ |ky “"bnn_j gpbZeWlunehhgzylijZaghklv IThdh\ ,T b

Lhjfhaghc Ihd ,I ihemqZ |Iky dZd d\Z”*jZlguc dhj_gv
lhdh\ ,T b ,1 b gZ m]Jhe f_"~m \_dlhjzfb Ihdh\
GZ jbkmgd_ ij_"~klZ\e_gZ eh]bg_kdZy ko_fZ ihemqg_

|1Zd"_ “bnn_j gpbZevgh]h IhdZ b IhdZ Ihjfh  _gby

Jbk Eh]bg_kdZy ko_fZ ~ey ihemqg_gby Ihdh\ ,

Ehl]bg_kdZy qZklv “bnn_j gpbZevghc aZsblu mnj_"klZ\
n j_gpbZevgmx Ilhdh\mx hlk_gdm >LH b gm\kl\bl_evgmx
lhdh\nmaZsblm < ~Zgghc klZlv_ jZkkfhlj_gZ “bnn_|_gpbZe
k gdZ >LH
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Jbk Eh]bg_kdZy ko_fzZ >LH
ljbgpbi jZ[hlu >LH aZdexqgZ_|ky \ kjZz\g_gbb “bnn_j g
,0 b IhdzZ kjZ[Zlu\Zgby hlkhldqgbc jZ\ ¢ h _  _keb ,0 |
lh brzl kb]J]gZe gZ hldexq_gb _
>ey ijh\_jdb >LH [ueZ kfh"_ebjh\zZgz z\ZDBcgdy\ kbIm
\h~"Zo ] _g_jZlhjz <j_fy \ dhlhjh_ ijkbklohgvbl DA[s__ \j
jZkgzlZ k_dmg”
J _ameviZlu ijh\_jdb

Jbk =jZnbdb "bnn_j gpbZevgh]h b Ihjfhagh]h IFf

Jbk =jzZnbdb fh me_c lhdh\ , , b,
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Jbk =jznbd kjz[Zlu\Zgby >LH

lh blh]Zf bkke ~h\Zgby fh gh k~_eZlv \u\h~ qlh ihe
jZ[h1Z_ 1\ khhI\_IkI\bb k | _hijhétg_&Hpfb b fh> | [ulv ijbg)
ney jZkqzlZ b bkke ~h\zZgby jZ[hlu >LH N¢ZgllerhtdZZ]hg jZ

Ebl_jzZImjz
1. Dhjhldb_ azZfudzgby b g_kbff_Iljbgqgu_ j_"bfu we_dilkmkdZghahdk!lmi_doh\_
\mah\ B I Djxgdh\ < : KIZjrbgh\ X | =mk_\ F < IbjZlhdh\Zih pa"™ B | Dj
kl_j = Ba~Zl_evkdbc "hf FWB
2. ljh_dlbjh\Zgb_ fbdjhijhp_kkhjguo aZsbl we_f_glh\g@igydljy fkdbs k_d<c
mq_F§hlh*bg_kdh_ ihkh[b_ <1 N_2~hlh\ K K KIlZjhk_e2ghbah\ iEj. jR[~hlh
b "hi 2dzZl_jbg[mj}\hBMjZelZng 2k

< B RZgd__\ klm”~ :: Abg]Ze_\Z kim” jmd E B >he_rg
nbebZe N=;HM <H ©GBM OFWB?2 \ ] Kft
>S>HIMKLBFUC <DE:> IHLJ?;BL?EY < BKD:@?GB?
IHD:A:L?E?C D:Q?KL<: WE?DLJHWG?J=BB

H[ _ki_g_gb_ Ij_ [m_fh]lh dzZqg_kI\Z we_dljhwg_j]bb vy
]lez\guo az”~Zq ih ih~™ _j"Zgbx gZ~_"ghklb jZ[hlu kbkl_ fu
ihwlhfm g _h[oh”bfZ hp_gdZ b ~bZ]ghklbdZ dZg_kI\Z w
ijh_dlbjh\Zgbb b \' mkeh\byo wdkiemZIZpbb | d gZ
we dljhwg j] _Ibg_kdZy kljmdImjZz hi wg_jlhkgZ[ Zxs
ihklZ\sbdb ]_g_jbjmxsb_ dhfiZzgbb k 1 \u_ dhfizghb
ihlj_[bl_e_c ijbgbfZxsb_ dhfiZzgbb ij_"ijbylby we_dljhm

< gZklhys__ \j_fy kms_klI\mxl =HKLu dhlhju_ n
ghjfZzlb\gu_ 1j_[h\Zgby d dZq_kl\m we _dljhwg_jJbb dhlh
ithjy"d_ mdZau\lZxlky \ ~h]lh\hj_  wg_jlhkgZ[-20dBYy = |
hij_~ ey | b ghjfbjm_I ihdZazZl_eb dZq_kI\Z we_dljhw
ithke “mxs_f h]h\Zjb\Zxlky \ | _ogbg_kdbo mkeh\byo ¢
ihlj_[bl_ey b "h]lh\hj_ wg_jlhkgZ[ _gby2]:D gbf hlghkylky

t hldehg_gb_ gZklhlu

T f_~e_ggu_ mklZgh\b\rbfky hldehg_gby gZijy _gby

103



"haZ nebd_jZ
"ebl _evghklv ijh\ZeZ gZijy _gby
kmffZjguc dhwnmbobpZjfdhgbg_kdhc khklZ\eyxs_ ¢ gZijy
dhwnnbpi pdjfhgbg_kdhc khklZ\eyxs ¢ gZijy _gby
dhwnnbpb_gl g_kbff_Ijbb gZijy _gby ih h[jZlghc ihk¢
dhwnnbpb gl g _kbff _Ijbb gZijy _gby ih gme_\hc ih
ey ihlj _[bl _e_c¢ ijbkh_~bg _gguo d g _luj_oijh\h*guf we _
gZijy _gb _f <

ljb ijbkh_"~bg _gbb ihlj _[bl ey d we_dljbg_kdhc k_Ib ”
yleyxlky hlebqgbl_evgufb oZjZdl_jbklbdZfb we_ dljbq_kdh
mkeh\by ey ih*"dexq_gby we _dljhijb_fgbdh\ WI b we_ dl
g_ij_julgh baf_gyxlky \ hij_~ e gguo ij_* eZo \ |I_q_gtl
wdkiemZlZpbb >bZiZzahg ~Zgguo baf_g _gbc fh | [ulv
ij_~_evguo liZgbp 1 ZjZf_ljh\  j_"bfz gZ dhlhju_
we_dljhijb_fgbdb < k\hx hg_j_~v we_dljhh[hjm~h\Zgb _
\ghkbl k\hc \dezZ”~ \ bkdZ gb_ b mom”r_gb_ ihdZ
we _dljhwg_jlbb IThwlhfm hkgh\ghc azZ”~Zq_c ijb nhjfbjh'
mkeh\bc yl\ey Iky ihbkd hilbfZevgh]h j r gby azZ”~Zqgb
kms kl\mxs_ ¢ kbkl _fu b ]jmiiu gh\uo ihlj _[bl e ¢ we
ij_~ijbylby gZ hkgh\_ bf xsboky | _ogbqgq_kdbo mkeh\bc

Ld we dljhijb_fgbdb ijb ijbkh_"bg _gbb d we dljbqg_Kk
bkdzZ Zlv b mom~"rzZlv dzZq_kl\h we dljhwg j]lbb p_e ki
hij_ ~ e _gghf mjh\g_ \dezZ”Z ihlj_[bl_ey \ mom”"r_gb_ ih
we dljhwg _j]lbb >Zgguc \deZ” \ |hgd_ ijbkh_"bg _gby
lhgd _ ih dzZ "hfm ijbkh_"bg _gbx aZzZ\bkbl hl fhsghklb
bklhggbdh\ bkdZ  gby kljmdImju k_Ib b gZebqgby dhfi_gl
H[sbc \deZ” \ mom”r_gb_ihdZaZl e c¢c dZqg_kI\Z we dljh
kmffhc \ebygbc \k_o bklhgqgbdh\ bkdzZ  _gby hl \k_o ijb
ithdZazl _eb dZq_kI\Z we _dljhwg _j]lJbc [m mlI \ ij ~ eZo gh
ijb mkeh\bb qlh \dez” dZ ~“hc ih”*kbkl_fu \ wlhc Ilhq
Ahimklbfh]l]h mklZzgh\e _ggh]h agZq_gby

Kms_ _klI\m_| ~\Z I|biz \dezZz"h\ beb \ebygbc bklhggbi
ihdZzaZzZl _eb dzZzq_kI\Z we_dljhwg _j]l]bc "~himklbfuc b h ' b”*Z

>himklbfuc \dezZz” wlh ~hey ghjfbjm_fh]h ih =20K3_ |
agZqg_gby ihdZazZl_ey dZg_kI\Z we_dljhwg_jlJbb dhlhjm
\g _kIb \ dhgdj_Ighc I|hqgd_ ijbkh_"~bg_gby Kilhbl hIf_
wg_jlhkgZ[ ZxsZy hjlZzgbazZpby g_ h]lh\Zjb\Z_| ~himk
| _ogbg_kdbo mkeh\byo b “h]lh\hj_ wg_jlhkgZ[ _ogdgymxh hg
hi\_IklI\_gghklv ih h[_ki_g_gbx ghjfZlb\guo ihdzZaZzl_
ijbkh_"bg_gby

H br"Z fuc \dez”™ H< ihlj_[bl_ey fh _| [ulv hp_g_
ijh_dlbjh\Zzgby kbkl_fu we_ _dljhkgZ[  _gby b nhjfbjh\Zg
mkeh\bc ijbkh_"bg gby H b &l|Hulc ANdelbt zkdZy hp _gdzZ \
\gh\v ijbkh_~bgy_ fh]h ihlj_[bl_ey gZ dZqg_kl\h we_dljhw

+H +H+ +H+ +H+ H +H
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bkoh”guo "Zgguo “ey jZkg_IZ fh]jml Julv bkihevah\Zgu
we_dljhijb_fgbdh\ 1Ijb mjh\g_ h ' br"zZ_fh]lh \dezZ”Z J[hev
g_h[oh”~bfh ij_~mkfhlj_Iv f_ju ih kgb _gbx hljbpZd_evgl
ithdZaZl_eb dzZzq_kI\Z we_dljhwg_j]lbb \ IThgd_ h[s_]h ijbkh

lhlj_[bl _ev gZ hkgh\Zgbb khhilghr_gby h b”Z _fh]h
\deZ”~h\ ~_eZ | \u\h™ h g_h[oh”~bfhklb ijbf_g_gbylkc pbZ

T keb H< ! >< gm ' gu ki_pbZevgu_ f_jhijbylby

+r keb H< >< Kki_pbZevgu_ f _jhijbylby g_ gm gu

Fh gh \u®_eblv g _kdhevavidhgbfdbghkdbo ]Jjmii f_jhijby
gZijZ\e _gguo gZ \uy\le _gb_ ijbgbg m\ _ebqg _gby beb kil
\dezZ”~Z ihlj_[bl _ey \ bkdZ  _gby dZq_KikZ we _dljhwg _j]bb

T \uyle _gb_ ijbgbg mom~r_gby dZq_kI\Z we _dljhwg _j]
b we _dljhijb_fgbdb ihlj_[bl_e_c \ebyglkhgddhlim|jsio]h
ijbkh_~bg _gby ijb\hAbl d mom”r_gbx DW

Tj ]Jmebjh\Zgb_ j_"bfZ jZMbu jkKhKOZ[ Zxs_c hj]Zgbaz
ihlj _[bl_ey Ney th~ " _j"Zgby ghjfZlb\guo ithdZaZl_e
we _dljhwg_j]bb

T i_j_kfhlj b j_]Imebjh\Zgb_  ~h]h\hjguo f_khijgeZr_
wg jlhkgZ[ Zxs_c hj]j]ZgbaZpb_c¢ b ihlj_[bl_e f \ gZklb \e
we _dljhwg_j]lbb \ IThgd_ ijbkh_~bg_gby

Hij_ ~ e _gb_ ~himklbfh]h \dezZz”~Z ihlj_[bl_ey \ bkdzZ _
dzZzq_kI\Z we _dljhwg_j]Jbb \ khhiI\_Ikl\bb ijh\h*"blky ih ke ‘

1. Hij _~ ey |ky “hey ghjfbjh\Zggh]h agZq_gby IDW
khhighr_gbx

1~ tkhhl\_IklI\_ggh fhsghklb dhjhldbo aZfudZgbc g
GG \ Ihgd_ dhgljhey
2. JZkkgblu\Z _Iky hlghr_gb_ fhsghklb ihlj_[bl_ey

fhsghklb d ijhimkdghc kihkh[ghklb k_Ib \ lhgd_ i _j ~Zqgb
| + khhiI\_IklI\_ggh fhsghklv ihlj [bl_ey b ijl
kihkh[ghklv k _Ib \ jZzkkfZljb\Z_ fhc Ilhqd_ih~dexqg_gby
3. ljhimkdgZy kihkh[ghklv k_Ib azZ\bkbl hl iheh
ihr"dexq _gby \ dhlhjhc hij_~ ey |Iky “himklbfuc \dezZ”" \ k
k Ib GZijbf_j "ey |Ihgdb ih~dexq_gby gZ \u\h”™Zo

ljZgknhjfZlhjZ gZ Imibdh\hc ih”*"klZgpbb ijhimkdgZy ki
iheghc ghfbgZevghc fhsghklb mklZgh\e_ggh]h IljZgknhjfZz

4. ljh\h~blky hp_gdZ “~himklbfh]h \dezZ"Z ihlj_
ke _"mxs_fm khhlghr_gbx
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1. £ agZq_gb_ IDW 7“ey I|hqgdb ijbkh_~bg_gby ih
lj _[h\Zgbyf
+ hlghr_gb_ fhsghklb ihlj_[bl_ey jZaj_r_gghc fF

ijhimkdghc kihkh[ghklb k_Ib \ Ihgqd_ i_j_~Zqb
t"hey ghjfbjh\Zggh]h agZgq_gby IDW jZkkfzZljb\Z_fZ
\dezZ” ihlj_[bl _e_c¢ ijbkh_~bg _gguo d Ihgd_i_j _~Zqgb
+ kKijZ\hgguc dhwnnbpb_gl hij_~ eyxsbc ihjy*hd
\ _dlhjh\ gZijy gby o0ZzZjzdl _jbambbswo agZq_gb __
< khhI\_Ikl\bb k baeh™ _gguf Ze]lhjblfhf ijh\_~ gZ hp_«
\dez”Z ihlj_[bl_ey ih dhwrobpdbjfobgbqg_kdhc khklZ\eyx
gZijy _gby b kmffZjghfm dhwnnbpb_glm bkdzZ  _gby djb\
( \ IThqd_ ijbkh_"bg_gby gZ rbgZo d< Imibdh\h
mklzZgh\e _gguf IljZgknhjfZlhjhf fhsghklvx Fhsghklv
dhjhldh]h azZfudZgby gZ rbgZo d< j@\HZbgZo d< +
AZy\e ggZy fhsghklv ihlj [bl_eykhklZ\ gZ]jmad
\oh”ydlb bfimevkgu_ ij_h[jZah\Zl_eb
GhjfZlb\gu_ |Ij_[h\Zgby d ihdZaZl_eyf ij_~klZ\e_gu \ |z
LZ[ebBZ GhjfzIb\gu_ Ij [h\Zgby d ihdZzazl_eyf dZq_kI\Z we_dljhv
wnnbpb_gbtm]Zjfhgbq_kdhc khklZ\eyxs_c gZijy _gby b kmfdZjghfm
~glm bkdZ  _gby

GhjfZevgh lj_~ evgh
'DW Ahimklbfh AhimKibfh
4 6
5 8
J_ameviZlu jzkq_Ih\ A~himkibfh]h \deZ~Z ihlj [bl e

ihdZazZl e c dzZq_kI\Z gZijy _gby ij_~klZ\e_gu \ IZ[ebp_
LZ[ebpZ >himklbfuc \dezZ” ihlj _[bl_ey \ lhqd_ ijbkkl

>himklbfuc \de

>himklbfuc \de

'DW ghjfZevguc Ij_ N evguc
0,6 0,9
1,16 1,856
Ba "Zgguo IZ[e ke "m_| qglh “himklbfuc \dezZ” ihlj_

d< g_ij_ \urzZ | ghjfbjm_fuo agZq_gb20iB =HKL

Baeh _ggmx f_lh”"bdm
Aim]bf
we dljbg_kdbo ko _fZo k_

b ih

1. B B

dZq_kI\hf we_dljhwg_jlbb mq_[gh-_ib&h[bi jMjZ[
FWB 2 K
2, =HKL 2

fh gh ijbf_gylv ey hp_gdb ~h

ithdZazl _eyf dzZq_kI\Z we _dljhwg_j]bb

DZjlZr _\

< G

Kibkhd ebl_jZImju
RZfhgh\ b Aj

Lmevkdbc J =

h[s_]h gZagZq_gbyhKlzBaZjlh\
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G XRm[bg kIm~ B K =Z\jbe_gdh\ klm”~ jmd E K 1|_
nbebZe N=;H@GBM OFWB?2 \ ] Kfhe_gkc
KBKL?FU G:DHIE?GBY WE?DLIJHWGR3IGBBA
1?JKI?DLB<GUO L?O0GHEH=BC PBNJH<HC WE?DLJBQ?l
K?LB

=eZ\ghkh[_gghklvx we _dljhwgjhfblodphfhdre gguo
hljZkey\ey |ky g_\hafh ghklv o0jZg_gby wafuighwgupbb \
fZkrlZ[ZodZ&K ~"uc hl* _evgh \ayluc fhf_ailhgc hlpbkeb "he gh
[ulv ijhba\_* gh klhevdh we _dljhwg_j]l]bb kdhevdh g_hj[o
ihlj _[bl _e ¢ >ey Ih]l]h qlhJu h[_ki_gblv \hafh ghklv dhfi_
gZ]jmahd g_h[oh”bfu beb ~hjh]hklhysb_ j a_ j\gu_ ] _g_jl
beb keh ' gu_ | _jjblhjbZevgh jZkij_~ e _ggbawlwgm|Mziggku  f1
kbkl fu gZdhie _gby we dljhwg j]Jbb y\eyxlky h*gbfb ba Z
i _jki_dlIb\ jZza\blby | _ogheh]bc \ kh\j_ f gghf fbj_

Kbkl _fu gZdhie_gby we _dljhwwlh]lgh\weG Wu ktjh
jZa\b\Zxsbcky Ibi \ukhdhl_ogheh]bgguo b bggh\Zpbhgguc
NZxsbc gh\u_ \hafh ghklb ey jZa\blby we_dljhwg_j]_Ibdl
aZiZkz _fhklv b ihjlZIb\ghklv we _dljhwg_j]lbb klZgh\blky \
kZfuf kgbfZy hkljmx g_h[oh”*bfhklv kh[ex”ZIlv h~gh\j_f_gg
] 9 _jZpbb we_dljhwg_jlbb b __ ihlj_[e_gby

KGWwdh mkljhckl\h dhlhjh_ khkdihgpgba 286 tdmcfmeylhjgu_
[Z1Z]j _b bg\ _jlhjZ mkljhckI\Z khijy ' _gby k k_lvx b kbkl_
yley |Iky iheghp_gguf we_ f glhf pbnjh\hc we _dljbg_kdhc
\W\h2blky \ kbkl_fm mijZ\e _gby we _dljbg_kdhc k_Ilvx
EblbbhggZy ZddmfmeylhjgZy [ZIZ]j_y hkms_kl\ey | k\hx j
ke "mxs_fm ijbgpbim

| j_ghkgbdhf aZjy*dbhgedib&Zddmfmeylhj_ \ukimizZ _ | iheh"
aZjy _gguc bhg eblby dhlhjuc bf__ | kihkh[ghklv ijhgbdZ]
djbklZeebq _kdmx j_r _Idm ~jm]bo fZl _jbZeh\ \ "Zgghf ke
kZfuf ijb jZajy®d_ hl Zlhfh\ eblby hlkh_~bgyxlky we _ dljhg
itheh bl _evgu_ bhgu

lib ijhoh ~_gbb bhgh\ q_j a we_dljhebl hgb hk_~Zxl gZ
we _dljh”_ " 1jb iheghf hk_~Zgbb eblby \ \bA_ bhgh\ gZ dZ
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klZgh\blky jZajy _gguf Iljhp_kk azZjy~db ijhbkoh”pbBb h[jZ
2 we_dljhgu M\b]zZxlky hl dzZIlh~"Z d Zgh™”m ijb wlhf bhgu ¢
Zgh” ]~ _ ijhbkoh”bl bo gZkus_gb_we dljhgZfb b hghb
g _cljZzevgu_ Zlhfu Bhgu ihf_szZxlky f_"~m ebklzZfb ]JjZnbl.
khklz\ Zgh~Z

KGWWWK gm gu ijb ijhba\h”klI\_ we_dljhwg_j]lbb *ey \uj:
liZnbdh\ gZ]jmadb "ey \jZsZxs_lh j_a_j\Z ]_g_jZlhjh\ 7
\hah[gh\ey fuo bklhggbdh\ weBW MmDvgbjflbhbghkylky
]bArjhZddmfmeld mexsdljh k1 AZgpWK \h*hjh~gu_ |hieb\gu _
we f glu <ebiggu_ Zddmfmeylhjgu_ [ZIZ]j_b fZoh\bdh\u_
>ey fZ]bkljZevguo we dljbg_kdbo k_ | _cgm g« beyur_ KGV
mijZ\e _gby ihlhdZfb fhsghklb b j_Jmebjh\Zgby gZijy _gby
gm gu ;KD KL:LDHF kmi_jdhg”_gkZlhju

< jZKkij_™ _ebl _evguo we _dljbg_kdbo k Vgp k]led<bbZglhy =+
liZnbdh\ gZ]jmadb mijzZz\e_gby dzZq_klI\hf we_dljhwg _j]bb
gZ”™_"ghklb < dZqg_fbhilmIKGW bkihevah\Ziglugghilbc
Zddmfmeylhjgu_ [Z1Z)_Db

>eyhlj _[bl _e_c we_dljhwggmnbdhuKdZW j a_ j\gu_ bklhqggbdb
we_dljhkgZ[ _gby b wlhblhgguebkmadmfmeylhjgu_ [Z1Z]_b
JZKkkfhljbf ijbf_g_gb jKKGW" ebl _evguo we _dljbg_kdbo k_
KGW kihkh[gu h[_kb qHllZl_ Jhjbb gz~ "ghklb we dljhkgZ["
ihlj _[bl_e_c d< \f_klh k_I _\h]h kljhbl_evkI\Z j_a_ j\gh
iblZzgby KGW ijbf_gy Iky \' f_kl_ ijbkh_"bg_gby Z[hg_glZ
[ZeZgkh\hc ijbgZ”e_ "ghklb

Djbl_jbb \u[hjZ h[t_dIh\
L _ogheh]bqg_kdh_ ijbkh_"~bg_gb_1l idZI[Bbhjlebc
gZ”™_"ghklb gZ mjh\g_ gZijy _gby KG GG
<ukhdihbfhklv k | _\h]h kljhbl_evkI\Z "ey hj]J]Zgbe
ihlj_[bl_e_c
GbadzZy fhsghklv ijbkh_“~bgy_fh]lh ijhfh[t_dIZ ihlj_
KIZ[bevguc ]jZnbd gZ]jmadb iblZgby g _bf _gb_ k
k ahgguo ibdh\

Lzd _klv \hafh ghlalvi\bjh\Zgb_ KGW nb”_jh\ < \ Ihf
khpbZevgh agzZgbfufb ihlj_[bl _eyfb [hevgbpZ rdheZ dh
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ihl j_ iblzgby kh klhjthgurey gZzb[he _ wnn_dlb\ghc hj]Zg
Z\ZjbeymkklZgh\bl _evguo jZ[hl KGW ijbf- gy _lkix \bBhI
JM  d< 7Aey \j f _gghlh iblZgby ijbkh_“bg _gby d<

Djbl_jbb \u[hjZ h[t_dIlh\

G_h[oh”~bfhklv ih\ur_gby gZ”*_"ghklb wg_jlhkgZ[ _
agZqbfh]h h[t_dlZ gZebqgb_ hljbpZl_evghc klZlbklbc
agZgbl _evgh]h dhebqg_kI\Z "Zeh[ gZ hldexq_gby

<ukhdzZy klhbfhklv kljhbl_evkI\Z "“ey h[_Kki_qgq_gl
gZ"z ghklb wg _jlhkgZ[ _gby

G _\ukhdZzZy fhsghklv ijbkh_"bg_gby we dljl
khpbZeaghdqbfuo h[t_dlh\

KGW fh gh ijbf\gyMbf_ ibdh\uo gZ]jmahd gZ ijhly’ _gguo r
d< ~ey ih~n j°Zgby dZq_kI\Z we _dljhwg _jlbb b kgb' _gby

Djbl_jbb \u[hjZ h[t_dIh\

;hevrh_ dhebqg_kI\h h[jZs_gbc ihlj_[bl_e_c
dZq_kI\Z we _dljhwg_j]lbb \ dkgp bl "Zggu_ aZf_jh'
jZkq_lgu_ ~Zggu_ h ihl_jyo gZijy- ghblx\ dhgp_ <E

lj _bfms_kI\ _ggh <K< [hevrhc ijhly’ _gghklb
k g _gb_fijh\h"Z jZkkqblZgguf gZ [hevrmx gZ]jmadn
gZ]jmadZ <E

lhl_jb gZijy _gby \ gZku ibdh\uo gZ]jmahd
agZq_gb_ ghjfbjm_fh_-=HKIgZ |j_o0o nZaZo

Hjl]ZgbazZpbhggu_f _jhijbylby \ujZ\gb\Zgb_ g
\uiheg _gu

HAbg ba \ZjbZglh\ ijbf_g ggbyKKGWd<« *ey ihdjulby ibdh\uc¢
gZ]jmahd \ kemqgZ_ hldexq_gby h”ghlh ba IjZgknhjfZlIhjh\
ih"klZgpbc \ j - bf<d®xqZ _Iky gZ rbgu - d<d<K
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Djbl_jbb \u[hjZ h[t_dIh\
NZdIbg_kdZy djzldh\j_f _ggZy i_j_]ljmadZ ljZgl
ih~"klZgpbb d< \ j_"bf_ Qr_ ~himklbfhc "ebl_evc
I _j_]ymadb \ qZku fZdkbfZevguo gZ]jmahd
| _jki_dlb\gZy aZdexqg_g “h]h\hj ijbgylzZz &

| ogheh]bqg_kdh _ Ijbkh_~bg_gb_ djzldh\j _f _ggZ
ljZgknhjfZzlhjh\ gzZ ih”klZgpbd< \ j_ "bf- Qur_
A"himklbfhc “ebl_evghc i_j_]Jjmadb \ qZku fZdkbfZevg

Kms_klI\m_| \hafhjghkdvgb KGW \oh”ysbo \ khklZ\ dhfie_
kbkl f h[_ki_qg_gby we dljhkgzZ[ _gby \ Ihf gbke_ Z\lhgh
bklhggbdzfb f_klghc ]_g _jZpbb 9gZ gZijy _gbb d< "ey
ihlj _[bl _e ¢ \ kemgZ_jZa\blby ©fZehc jZkij_~ e _gghc? ]
Djbl_jbb \u[hjZ h[t_dIh\
ljb _f gZ [ZeZgk [_kohaycguo k_ | ¢ iblZxsb
ithlj_[bl_e_c d< fZehc fhsghklb
L ogheh]bg_kdh_ ijbkh_~bg _gb_m~Ze gguo
d< fZehc fhsghklb
<ukhdzZy klhbfhklv j dhgkljmdpbb gh\h]h Kk
we dljbg_kdbo k_I_c

Hrgbf ba i_jki_dlb\guo gZijZ\e_gbc fh gh k m\_j gghklvx
kha"Zgb_ b rbjhdh_ bkihevah\Zgb_ k\ joijh\h*ysbocbg”"m
we_dljhwg_jlbb KNBEWjh\h*gbdh\u_ bg”mdlb\gu_ gZdhib
wg_jlbb y\eyxlky gh\uf i_jki_dlb\guf bklhggbdhf ibdh\hc -
m~_ ey |Iky hkh[h_\gbfZgb_ hgb hldju\Zxtehda\haih gt
we _dljhwg _j]_Ibdb

KIBGW fh gh hij_~ eblv dZgbhZeydwo | ogbq_ kdbo
bkihevah\zZgbc y\e_gby k\_joijh\h*bwhklbh & I@CWuUx
ki_pbZevgh jZajZ[hlZggu_ "“eywugZdhbiehdjgpyhhpoh*bfhklb
lehlghklv wg j]l]bb aZiZkglglgihd \he gZdhidb\ZeyadgZz
[hevr_q_fdhklghf gZdhibl_e_  yjdbf ijbf_jhf dhlhjh]h \ul
dhg”_gkzZlhjgzy [ZIZ4\% fa _ bfimevkgu_ fhsghklb fhiml &
\ _ ebgbfy kyldb fbeebhgh\ dbeh\ZlII

< dhgkljmdpbb fh gh \u”®_eblv Ijb JeZ\guo maeZ fZ]gblgZ
djbh] _ggZy kbkl_fZ b kbkl_fZ k\yab k \g_rg_c k_Ivx 1ij_h
bg\_jlhj) Dexqg_\uf ij_bfms_klI\hf bgAmdlb\gh]h gZdhibl_e
_]h Jukljh”™ _ckl\b_ ~hklb]Zxs__ g _kdhevdbo fbeebk_dmg
hi_jZIlb\gh j_Z]bjh\ZIlv gZ \g_a®iguj]hkbkjd \y \u~rZqgb
wg_j]bbkbgoijh\h*ys _]Jh gZdhibl_ey aZ\bkbl hl dhgkljmdp
\'g_f wg_jlbb b khkldkeyglubl“he_ c k_gnkgtuettdbo qZkh\
Kbkl _fu gZdhie_gby we -dHfflgwgbalbd g _crbo b i_jki_dlb\g
| _ogheh]lbc \ we_dljhwglhjZMdha\lhebl
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1. Kha”Zahg _j] _Ibg_kdbd jaaghulhgghc jZ[hlu ]_g_jbjmxsbo
fhsghkl _c¢c qglh h[kkihddllgu ijhoh ™ gby ghgghjh fbgbfmf
Ng _\ghlh fZzdkbfmfZ gZ]jmadb

lh\ukblv gz”rzwe kdVjhkgZ[ _gby
3.H[_ki_qgblv j_a _j\gh_iblZgb_ihlj _[bl _e_c¢c gZ kemqgZc Z
hldexq _gbc
4. GZdhiblv we _dljhiwvigbhklbggbdh\ jZkij_~ _ezgghc ]_g_jZpt

Ebl_jzZImjz
1. Dhaeh\ K < Dbg”~jyrh\ : G Khehfbg ? < :gZeba ®dhialbbghlkity_ Kbkl _f
F_""mgZjhguc gZmqguc "mjgZe :evl_jgZlb\gZy wg_jk IbdK -34. W@heh]by
10.15518/isjaee.2015.02.004
2. ;Zlujv : GZdhibl_ev wg_j]lbb GZzijz\el gbgbd eldig@ nbkkle _~h\Zgbc hldm~z

ijhju\" Wg_jlh\_dlhj < Htp://lww\8.8rlergovector.com/files/ev09-2013.pdf
3. Jhkk_Ib Pbnjh\Zy ljZgknhjfZpby Hkgh\gu_ ihehWeghhjbgigdi@ij Ikmjk
URL:

KWWSV ZZZ WDGYLVHU UX LQGH[ SKS 8YGYcf 7TUXXLYO B=O[WUIGfBY
VURUMLTOfB OBV W IZSH[Y 2605082023

4. Dgy]bgbgz < G Pbnjh\hc i_j_oh” \ wg_j]l_IbdgZélbkkbkdWdkthdgh"
DgylbgbgZz > < Ohedbgz 20FKJ Wezxdljhgguc ] j_WRL:
https://www.eprussia.ru/upload/iblock/ff0/ff070c0f5eel137a500156b5193b43607.pdf (*Z1Z h[jZs_gby
14.03.2023)
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K?DPBY
WE?DLJHL?0GBD: B L?IEHWG?J=?LBD:

DI :aZjg_gdh klm~ ? = Gh\bdh\Z kIm”~ jmd B : DZ

nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kff
J:KQ,L WDK?J=BB L?O0GHEH=BQ?KDBO F:L?JB:EH<

Wdk_j] _Ibg_kdbc f_Ih” y\ey |ky wnn_dlb\guf Kkihkh

hilbfbazZpbb | _iehl _ogheh]bg_kdbo kbkl_ f dhlhjuc iha
KI _i_gv kh\ _jr_gkI\Z ijhp_kkh\ i j ~Zqgb b ij_h[jZah\Zgby
Wdk j] Ibg_kdbc ZgZeba mgblu\Zz | j_ Zevgu_ mkeh\by
o0ZjzZdl_jbam_| wnn_dlb\ghklv ijhp_kkh\ b iha\hey | ijb\_
\brh\ wg_jlbb b fZI_jbZeh\ d “bghc wg_j] _Ibg_kdhc rdZ«
hl wdhghfbg_kdhc ¢ aZ\bkbl hl | _dms_c¢c dhgtxgdlm

wdk_j] _Ibg_kdbc ZgZeba iha\l\haghhfgahowllkujdhbguo ihlhc
hp_gb\Zlv wnn_dlb\ghklv ijhp_kkh\[fgpmIljb mklZgh\db

JZkkfhljbf ijbf_g_gb_  wdk_j]_Ibg_kdh]h f IhrZ
wnn_dlb\ghklb jZ[hlu dhl_evgh]h Z]j_]1Zl&deZBkKkblge kaih\h
f IhrzZ jzZkqzlz | _jfh~*bgZfbq_kdh]h DI> ihdZaulZ _ | ohjl
lh]*"Z dZd wdk_j]_Ibg_kdb_ jZkddkeb ghsbldglX ggth[jZIbfuo
ithl_jv wdk_j]bb

Khl]eZkgh NZgguf jZkqzlZz ithdZazZl_e _c wnn_dlb
dhlehz]j 1Z1Z16D<W izZjzZf _ljzZfb jzZkqzlgZy iZjhijhba\h”~bl
' d] F Z[khexlgh_ ~Z\e_gb_ izjzZz 3 Flz izZj i_j_
| fi_jZImjz iblzZl _evghc \h”u ijb k' 'b]Zgbb jZaebqguo fZ
mley Z\lhjZfb > @ [ueb ihkljh_gu ke "jbksilghdbzZ]jZffu

Jbkmghdbz]jZzffu aZ\bkbfhklb DI>
Wdk _j]_Ibg_kdbc DI> dhligE wihf gZoh”~blky ih nhjfme_
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1 £DI> [jmllh dhleZtgbarZy | _iehlZ k]lhjZgby d>" d
twdk _jlby lhieb\Z ddEe&idjZImjZ hdjm Zxs_]h \ha*moZ
| fi_jZImjZ ]hj_.gby

GZ hkgh\Zgbb ihemg_gguo ~Zgguo fh gh k~» _eZlv \u\h
dhlez \ur_ wdk_j] _Ibg_kdh]h DI> ihkdhevdm ijb wdk_j
we f _glh\ dbhdeZm_ | mqgblu\Zlv ~hihegbl_evgu_ iRlZjb w
g_h[jZlbdijhp_kkh\ Jhj_gby lhieb\Z b. |l _iehh[f_gZ

LZdbf h[jZahf h”gbf ba hkgh\guo \hijhkh\ ijb wdk_j]_
wnn_dlb\ghklb jZ[hlu dhl_evgh]h h[hjm~h\Zgby y\ey Iky
lhieb\Z

hevrmx gZklvx wdk_j]Jbb Ihieb\Z khklz\ey_ | _]1h obfl
ihkdhevdm \ j Zevghf ijhp_kk_lhieb\h bf_ | agZq _gby k¢
hdjm Zxs_ ¢ kj_"u Mg gu_  jZaguo kljZg aZgbfZebk

obfbg_kdhc wdk_jlbb hibjZykv gZ k\hb bkke_"h\Zgby
kihkh[h\ "ey _z jZkqzlZ

<uihegbf jZkqgzl ih hij_*_ e _gbx obfbg_kdhc wdk_j]b
lhieb\Z ih ijb\_~zgghc gb" " _f _Ih*bd_ > @

>ey hij_~ e _gby obfbg_kdhc wdk_j]lbb I\zj*h]h Ilhiel
\aZbfhk\yav

1~ - hlghr_gby fZkkh\uo “~he_c¢ \h~™
dbkehjh”"Z b ZahlZ d “he x\wmkaZphNZiehlZ k]hjZgby d>
hij ~ ey Iky ih nhjfme _

?keb \ khklz\_ lhieb\Z bf__Iky k_jZ 1Ih g_h[oh”bfh \\_
k ju aZ lhgdm hlkqgzlZ [ue \ayl ]bikey k_ju wdk_j]by
agZqbl_evgh hlebqgz Iky hl _z | ieimwlifhm _glzy obfbq_ k¢
wdk_jlby mgblu\Z _ITky \ \b2_ihijz\db

LZdbf h[jZahf ithemqzZ_f ihegmx nhjfmem ”"ey jZkq
wdk_j]lbb IThieb\z

< [hevrbgkl\_ kemqgZ_\ “ey m]e_c ba\_klgZ gbarzZy
dhlhjzy g_ mqgblu\Z_1| | _iehlm iEZjhimwZatmZyblyrZy | _ieh
klhjZgby gZoh”~blky ih nhjfme _

]

Nr x|l _iehlZ iZjhh[jZah\Zgby -d®adjy | _iehlZ k]hjZgl
d>" d

T
] hij_~_ ey Iky ih nhjfme_

ljh\_~zf bkke "h\Zgb_ dZf _ggh]h m]Jey >ey g _Jh azZ"Z
obfbg_kdbo we f glh\ gZ jZ[hgmx fZkkm  m\le”hph
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dbkehjh” Zahl k jZ
\eZ]hkh”™ _j Zgb_ ahevghklv :
Ih ijb\_~zgghc \ur_ f_Ih*bd_ hij_" _ebf obfbqg_kdn
dZf_ggh]h mjey

Highr_gb_ wdk_jlbb d | _iehl\hjghc kihkh[ghklb dZf gg

ljh\_~zf ZgZeba \ebygby \eZ ghklb Ihieb\Zz az”"zZ
J amevlZlu jZzkqzlzZ ij_"~klzZ\e _gu \ 1Z[ebp _ aZ\bkbfhkl
| _iehl\hjghc kihkh[ghklvx hl \eZ ghklb bah[jZ _gZ gZ jbk
LZ[ebpZzZJ amevlZlu jZkqzlZ ijb baf g gbb \eZ ghklb Il

Kh™ j"Zgb_ \eZ]
<_ebgbgz 33 35 40
L _iehlZ k]lhjZghy d] 16312,5 15750,6| 14346,0
Obfbq_kdZy wdk dj¥byd] 18619,2 18060,2| 16662,6
Highr_gb_ obfbg_kdhc wdk_j]t
KIhjZgby 1,141 | 1,047 | 1,161

Jbkmgh&jZabd aZ\bkbfhklb f ""m wdk_j]l]b_c b I _iehl\hjgh
hl \eZ ghklb

gZeba \uiheg_gguo jZkqzlh\ ihdZau\Z_| qglh jZagbpZ

| iehl\hjghc kihkh[ghklvx Ihieb\Z g _agZgbl_evgZz gl

m\ _ebqb\Z |ky k m\ _ebq_gb_f \eZ]hkh”™ _j"Zgby Ilhieb\Z
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nZdlhj g_khfg_ggh gm gh mqgblu\Zlv ijb \uiheg_gbl
wdk_j] _Ibg_kdh]h ZgZebaz jz[hlu dhl_evguo Z]j_1ZIh\ b\
kbkl_f > _1Zevgh_ hij_~ e _gb_ \k_o khklZ\eyxsbo wdk_
mklzZgh\db iha\hebl j_rzZlv az~Zqgb hilbfbazZpbb jZ[hlu h
kzfuf ijb\_"zl d kgb _gbx azljzIl i_j\bqggh]h Ihieb\Z

Ebl_jZImjz

1. L_jfh~rbgzZfbg_kdbc b wdk_j]_Ibgq_kdbc ZgZeba blkliefhl MogHe hiltbigh [lbdbo Ik :
Lim[zZz_\ | < ;_k_"bg ? ;_h¢hp " ‘+Bas=LM bf < = Rmoh\Z k *

2. Fmkzlz_\ ? D @mfz Zg K D KI_izgh\Z H: HP?GD: WWGRBHB<GHE
:=J?=:L: G: HKGH<? WDK?J=?LBQ?KDH=H :G:EBA: F_""mgZjh~guc
gZmqguc \_kPObed+ «+ - 85/ KWWSV HGXKHUDOG UX UX DUWLFOH YLI
15.03.2023).

3. KZ'bg : K :me_dh\ : 1 KZ'bg < : Wdk_j]_Ibq_kurec ggZe brak jZ§hm\hdjhf
2000. - K

< ;Z2°Zgh\ kilm”~ JIJmd < : =Zedh\kdbc «

nbebZe N=;HM <H ©OGBWM]OkKMB2gkd _
:gZeba jZ[hlu \_jlbdZevguo kbkl_f hlhie _gby "beuo
Hkgh\ghc p_evx bkihevah\Zgby kbkl _f hlhie_gby y\ey
mklZgh\e _gghc | _fi_jZImju \ha“moZ \ a*Zgbb WIh g _h[o
| iehihl_jv bg _g_jguo kbkl f \ a*Zgbyo b khhjm  _gbyo
ijhp_gl Ihieb\Z bkihevam _ |ky gZ | _iehkgZ[ _gb_ a”Zg
mklZgh\db g_h[oh”bfu ey jZ[hlu kbkl_f hlhie_gby

Jbkmghddkhghf_Ijbg_kdZy ko_fZ \_jlbdZevghc h”ghljn
hlhie_gby

lib ijZ\bevgh gZkljhcd_ kbkl _fu hlhie_gby | _fi_jZIr

ihf s gbyo ~he'gZ m\_ebgb\zZIvky ijb kgb  _gbb I _fi_jZ
\ha”moZ b mkbe_gbb kdhjhklb \_|jZ Z ijb m\_ebq ¢
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| fi_jZImju \ ]JhjhMmf_gvrZlvky Hlhibl_evgZy kbkl _fzZ i
] _]mebjm _Iky k hij_~ e _gghc i_jbh”bgghklvx \' | _qgq_gb_ ]F
baf _ g gb_ f dhebqg_kI\Z bkihevam_ fhc fhsghklb dhlh
f I _hjheh]bg_kdbo mkeh\bc

< hkgh\ghf kbkl_fu hlhie_gby aZimkdzZxl ijb kj
| _fi_jZImj_ gb _ fK ijb ijh_dIlbjh\Zgbb e_qgq_[guo ~_Ilkd
Ahfh\ ey ij_klZj euo b fK b gb " 7~ey \k_o0o hklZevguo \
Z hldexqzxl dh]~zZ | _fi_jZImjzZ gZjm gh]l]h \ha”moZ ~hkll
hlhie _gbywlth \j fy \ | g _gb_ ]h*Z aZ dhlhjh_ a”Zgb_
MijZ\eyxsZy dhfiZzgby hildjulZ | hlhiblkjembucnkk lZlgdh\le gg
hjlZzgZfb f_klgh]h kZfhmijzZ\e _gby >

< dZqg_kI\_ "beh]h fgh]l]hwlZ gh]h khhjm™  _gby ~ey jZ
\u[jZgh iylbwlZ gh_ "beh_a”zZgb_ k f_klhf jZkiheh _gby
A"Zgb_ [_a q_j*"Zqguo ihf_s gbc b k hlZieb\zZ fuf ih”\Z
\hgghc kijmdbmggk dhjb~hjgh]h IbiZz DZ ~uc wlZ bf__|I
leZgbjh\dm ih ihf_s gbc bf xsbo gZjm gu_ kl_gu

GZ k_]Jh~rgyrgbc ~ _gv kms_klI\mxl fgh]h \b~h\ bkbkl _ f
ahglZevgu_ b \ _jlbdZevgu_ h”ghljm[gu_ b “\moljmdgu _
jZa\h~dhc

;uebjzkkfhlj_gu ~\_ kbkl_fu hlhie_gby \ _jlbdZevgZy
\ jlbdZevgZy "\moljm[gZy

Jbkmghddkhghf |jbg_kdZy ko _fZ \ _jlbdZevghc *\molj
hlhie_gby

Kbkl_fu hlhie_gby kjZ\gb\Zxlky gZ hkgh\_ j _ameviZlh)
kbkl _fu b dzZiblZevguo azljzl gZ fhglz  \ ihf_s gbyo
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GZ hkgh\Zgbb |]Jb”~jZ\ebqg_kdh]h jZkq_1Z k g_[hev]
\_ jIlbdZevghc "\moljm[ghc kbkl_fhc hlhie_ _gbi554MIZjb khk

\ jIbdZevgZy h”ghljm[gZy 1ihl_jb khklZ\eyxl IZ ih
ithl_jb ~zZ\e_gby \ k\h_c kbkl_f_~ WIh fh gh h[tykgblv |
ithl _jv "Z\e _gby Z _keb [ulv Ihgqg__ Ih gZbf _gvrbf dhebq

mqgZkldh\ kbkl_ fu
Dhebqg_klI\h mqgzkldh\ ]~ _ ijhbkoh”~bl ihl_jy "Z\e_
m\ _ebqb\Z |ky \ k\yab k [hevr_c ijhly  _gghklvx I|jm
hitykgy |ky jZaebgb_ ihl_jv "Z\e_gby f_""m ~\mfy \b"Zfk
\ jIbdZevguo h~rghljm[ghc b \ _jlbdZevghc "\moljm[ghc
KmA2y ih jZkkfhlj_gguf izZjzf _1jZf y g_ fh]lm k iheghc
\u[jZIlv ih*oh?~ysmx kbkl_fméayhaéZgby JZkkfhljbf |Z[ebpr

ljhZzgZebabjh\z\ ~Zggmx I|Z[ebpm 'y j _dhf_g"mx ijl
fg_gbx ijh_dlbjh\sbdZ b jzZkkfhlj_Iv ij_bfms_kI\Z ~“\molj
hlhie _gby >ey g _z o0Zjzdl_jgh jzZz\ghf_jgh_ jZkij_~ _e_
ghkbl_ey ih dZ"~hfm hlhibl_evghfm ijb[hjm \dexyLy KkZfl
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hAagh ij _bfms_kI\h "\moljm[ghc ikjZdefevgh_ ih~dexq_
iZAbZlhjh\ dhlhjh_jZaj rZ | hidexqZlv hAbg ba gbo b ijl

Ebl_jZImjZz
1. L_ieh\Zy aZsblz a*Zgb@-KGbl KIljhbl_evgu_ ghjfu b ijZ\beZ Jhkkhbc
N_"_jZpFbhkd\Z >We_dljhgguc j_kmjk@ JtipltiothdatdriuZiocument/1200035109

2. IlhklZgh\e_gb_ 1jZ\bl_evkI\Z JN hl 1 jH”~ijhthklZ\e_gbb
dhffmgZevguo mkem] kh[kI\_ggbdZf b ihevah\ZI\Eylfbjgtos~lghZo\bfghbEud ~hfh\

< H ;mkZeh\Jilin®*= X Gh\bdh\ d | g
NbebZe N=;HM <H ©GBM ©FWB?2 \ | Kft
L?G>?GPBB F?LH>HEH=BB =:AH<H=H >E&E:EBA:
>UFH<UO <U;JHKH< L?IEH<UO KL:GPBC B
WG?J=?LBQ?KDBO DHLEHK

< | _iehwg _j]_Ibd_ bklhggbdhf ZIfhkn_jguo \u[jhkh\ b
yleyxlky | _iehwe _dljhklZgpbb ij_~ijbylby b mklZgh\c
ohayckl\z Z 1zZd _ [ulh\u_ ]JZah\u_ b I\_j~hlhieb\gu_ d
mklZgh\db b ij_7ijbylby jZ[hlZ dhlhjuo k\yazZgZ kh kb
dZq_KkI\_ lhieb\Z bkihevamxl m]Jhev g_nlv b g_nl_ijh™*m
AN\ _kbgm b Ihjn

ljb k" b]JzZzgbb I\_j*h]h Thieb\Z \ ZIlIfhkn_jm ihkimizZxl e
gZklbpzfb g_"~h]lhj_\r _]h Ilhieb\Z k _jgbkluc b k_jguc Z¢
Zahlz g _dhlhjh_ dhebqg_klI\h nlhjbkluo kh_"~bg_gbc Z
ijh~mdlu g_ithegh]h k]l]hjZgby lhieb\Zz

Kms_kI\_ggmx qZklv \u[jhkh\ khkjZ\Bgxdt hghjh&H hq_g
\Z" g ihkdhevdm jhkl ,m{hZdf¥hkaHj A feb \_~ | d mkh
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iZjgbdh\h]h wnn_dIZ b ihl_gpbZevgh d g_h[jZIbfuf baf_
\ukhdzZy dhgp_&IHz Zbithkn _jghf \ha”“mo kfy\ig¢yevVigph hiZkghc
"ey q_eh\ _dZz

H[t _f m]e_dbkeh]h\ulZ@¥xsbcky ijb k' b]JZgbb Ihie
Ij_~klZ\e_g \ IZ[ebp_

< aZ\bkbfhklb hlofdlgdkdbo f ITh"h\ e "Zsbo \ hkgh\_
ZgZebazZz ]ZahZgZebaZlhju ih~jZza™ _eyxlky gZ ke_"mxsb_

Z f_oZgbq_kdb_-fheZdgighp kdb _ iehlghf_jgu_ a\m
mevlijha\mdh\u _

[ | _ieh\u_ | _iehijh\h~ghklb | _iehobfbqg_kdb_

\ fZ]gblgu_  fzZ]iglggbg kdb_ | _jfhfZ]gblgu_

] we_ dljbqg_kdb _ bhgbaZpbhggu _ we d

leZaf_ glgihgbaZpbhggu _
AN hilbg_kdb_ bgl _jn_j_gpbhglga_gbBOHM&hs gby
ki_dljhnhlhf_ljbg_kdb _
H ojhfhlh]jZnbqg_kdb _ ijhy\bl_evgu_ ojhfhl_jfh
| ieh~"bgZfbqg_kdb_
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fZkki_dljhf_ljbg_kdb _ klZlbg_kdb_  k jzZaY_e_ gl

ithklhygghf fZ]gblghf ihe_ jZ~bhqgZklhlgu_ k jZa’hkémgb f
bo wg _j]Jbb \ we dljbg_kdbo b \ukhdhqgzZklhlguo iheyo
nhdmkbjh\dhc k jZa”~_e_gb_f bhgh\ \h \aZbfghi_ji_g”~bdm
we _dljbg_kdhf b ihklhygghf fZ]gblghf iheyo \j_fyijhe _Ig
bhgh\ ih \j_f gb ijhe_IZ \ ijhkljZzgkl\_ k\h[h”~ghf hl w
fZ]gblguo ihe. ¢ >

Dijhf_ wlh]h ]ZahZgZebaZlhju deZkkbnbpbjmxIl ih \b
hij_ ~ e _gby dhlhjh]l]h hgb bkihevamxlky GZb[hevr_
ihemqbeb ]ZahZgZebaZlhQi,g & HeHNHIKSO,, Ar, He, Cly,, HCI b
| ~ Ki_"b i_j_qbke_gguo Ibih\ ijb[hjh\ \Z gh_f_ Kkl
]ZahZgZebaZlhju gZ KH KH

< gZklhys_ _ \j fy gZbemqrbf ~ey baf_j gby kR _j Z
]Zah\uo kf_kyo kgbdZ |Ihky BIDQ hkgh\Zg gZ kihk-hfpghklb
fghl]hzZlhfguo ]Zah\ ih]lehZQZ2bvZpBR gZ qgZklhlZo kh[kI\
dhe _[Zgbc Zlhfh\ \ fhe_dme_ ]ZaZ LZd dZd gZklhlu dhe
jZaebqguo fhe _dme I|h f _Ih” ihalhey | kha”zZ\Zlv k_e dl
ijb[hju

ljb[hju jZ[hlZ dhlhjuo hkgh\ZgZ gZ hibkZgghf ijbgpl
ith™ fZjdzZfb =Bl b H: Djhf_ wlh]h "ey, bijKHA_kKidew &Kiix |
ijb[hju hkgh\Zggu_ gZ baf_j gbb | _iehijh\hWllhkl_c
| jfhdhg”mdlhf_Ijbg_kdb_ ~Zlgbdb Ibiz >L >ey hij_
dhgp_gljZpbc bkihevamx!| ijb[hju IbiZ =Bl b H: k hi
dhgkljmdlb\gufb ~hjzZ[hldZfb m\ _ebq_gb_ “ebgu dx\_
gm\kl\bl_evghklb f_f[jZg
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JbkmghdjbgpbibZevgZybhgbfaZZpbhggh]h ]ZahZgZeba
1+tbhgbaZpbhggzZy dZdejjZqZltaehheezxdlhjmkhtebl ev +
baf_jbl_evguc ijb[hj

BhgbaZpbhggZy dZf _jZ ]JZahZgZebaZlhjzZz bf__| aZz
kem Zsbc h”gbf ba we_ _dljh”h\ baemqgihlf esv g = \lhj
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we_dljh” yley |ky dhee_dlhjhf Hg azZdj_ie_g \ h[h]]j
H[h]j_\ hkms_kl\ey Iky h[h]j_\ZIl e f AZ kqgq_l wlh
g_h[oh”bfh_ khijhlb\e_gb_ baheypbb dhee_dlhjz ~Z"_ ijl
dzf _jm \eZ guo ]Zah\uo kf_k_c

Jbkm@hdjbgpbibZevgZy ko fZ "ZloHdZ gZ KH
1-.-baemqZl-eaZa_ fe _gguc dhjimk i_j\uxzdbkedljdhlhj \lhjhc
we_dljh® h[hl_\ZIl_ev

LZzdbf h[jZzahf y\gh ijhke_"b\Z |lky | _ g™ _gpby d b
jZajZ[hlldaebqguo \b~h\ ]ZahZgZebazZlhjh\ JZ[hlu \_"ml
hlf_ki_gq_gby mklhcgb\hc jZ[hlu ~Zlgbdh\ ijb Zlfhkn_jc
\hafh 'gh]h mijhs _gby bo | _ogheh]bg _kdhc kljmdImju

wdheh]bg_kdhc [_ahizkghklb
Ebl_jZImjZz
1. IZ\e_gdh < : =ZahZgZebakBlrjughkljh_gb_ k
2, EZjbhgh\ G F Ijhfure_ggZy wdheh]by G F EdjMgh\ba” KiJy[jZi-d ~hi
Fhkd\z XjzZcl - > @ k ko - ;Z@dZeZz\] :dZ"_fbq_kdKehdmjk-378. -
;b[ebh]j k382

B I <heh\bg_\ kdm" K jEx[h\Z d nfg *h
NbebZe N=;HM <H ©GBM ©OFWB2 \ | Kft

:G:EBA IJBF?G?GBY I1:JH=:AH<UO MKL:GH<HD >EY
WG?J=HH;?KI?Q?GBY 1J?>1JBYLBC

< klzZIJy4] [ueh jzZkkfhlj_gh wg_jlhh[_ki_q_gb_ ij_"i
ijhba\h”~kl\m kljhbl_evguo fZl_jbZeh\ k ihfhsvx h*ghdhgln
mklzgh\db izZjzf_Iju hkgh\gh]l]h h[hjm~h\Zgby dhlhphc ij_~
>799Zy mklZgh\dZ ihal\heyeZ ihemqgblv iZj k "Z\e _gb _f
3415( Z 1zZd _ ihalheyeZ ihdjulv g_ lhevdh |_ieh\mx g
ij_"ijbylby gh b ihemqgblv we_dljbg_kdmx wg_j]lbx dhlhj
gZ kh[kI\_ggu_ gm ~u ij_"ijbylby 1Zd b \ dhff_jg_kdbo p_
wg_jl]b_c khk_"gbo ij4|*ijbyliZ&qg_|_ [ueZ ihkljh_gZ ~b2Z]
| _ieh\hkijbylby gZ]j-mkbdhbeZdhjZz ba dhlhjhc \b*gh qlh |
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moh”~ysbo ]Zah\ khkllZzgdazZlh\hjbl h g _iheghc mlbebaZpbb
ihlhdZ ihke_]Zah\hc Imj[bgu

Bkoh”y ba wlh]h p_e_khh[jZzagh jZkkfhlj_Iv \ZjbzZgl
ij_~ijbylby ih ijhba\h”kl\m Kkljhbl_evguo fZIl_jbZeh\
A\modhglmjghc iZjh]Zah\hc mklZgh\db Z 1zd _ kjZ\g
ijhZzgZebabjh\Zlv wnn_dlb\ghklv "Zgghc mklZgh\db

>ey wg_jlhh[_ki_gq_gby bkoh”gh]lh ij_"ijbylby J[ue
A\modhglmjgZy iZjh]Zah\Zy mkidhghéda Zkhdmfletkb _fZ dhll
bah[jZ  _gZ gZ jbkmgd _

Jbkmgh&Ko xfZ "\modhglmjghc iZjh]Zah\hc mklZg

|?7<> 1?2G>i&jhi_j_]j_\Zl _eb \ukhdh]h b gbadh]h ~Z\e_

BG> kkiZjbl _evgu_ ih\ _joghklb \ukhdh]h b gbadh]h ~Z\e

wdhghfzZca_ j \ukhdh]h *"zZ\lZagbycahDhj \Zl _ev dhg®_gkZ

+~A ZwjZlhj iblZl_evghc \h*u qBQklbd \Qkrdk]h b gbadh]h ~Z

iZjh\hc Imj[bgwdbBbg” _gkZlhjdbg3 tgkZlguc gZkhk 1G<> I(

iblZl _evgu_gZkhku \ukhdh]h b gbadhgBkhX\¢ mihjd meyp bt
JDxj) Jmebjmxsbc deZiZg

>ey ij_A"ijbylby ih ijhba\h~kl\m kljhbl_evguo fZI_|j

hij_~ e _gu ]h*h\u_ | _ieh\u_ gZ]jmadb j _ameviZlu dhl
|Z[ebp _

123



LZ[ebpZ

=h~h\u_ |_ieh\u_ gZ]jmadb ij_"ijbylby
Lbi gZ]jmadb =>" ]h~
Hlihiegb 3650
< glbeypby 2617
=<K 470,2

< dZq_kI\_ Ihieb\Z bkihevam_ Iky ]Za
ljZgkihjlbjoc fZahijh\h~Ahf -MuojlAdFbgkB\Zp _\bgb k gbar
| iehlhc k]hjZgby jZ\ghc . <
bkihevam |ky ]mhapbgdy fzZY8h2 nbjfuSiemens (SGT5-2000E),
| ogbqgq_kdb_ ozZjzdl_jbklbdb dhlhjhc ij_"klZ\e_gu \ |Z[eb

Mj_glhckdh]

FZkKfhlj _gghc mklzgh

LZ[ebdZ

L ogbg kdb_ 0ZjZdl jbkibdb MPAR Siemdmsj[bgu

We dljbg_kdZy fhsghklv H 157

We dljbg_kdbc DI> 34,4
L fi_ jZImjZ \uimkdguo ]Zah 537
JZkoh” \uimkdguo ]Zah\ ¢ 509

Jbkmghdbz]jzffz | _ieh\hkijbylby gZhjlb&bdEI&aFZ
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< oh”_ jZkq_Ilh\ Jueb hij_"* e gu | _iehnbabqg_kdb_
\uoehiguo ]Zah\ ]JZah\hc Imj[bgu wglZevibb lzd™ |
| _fi_jZImju b |_ieh\u_ fhsghklb ih\_joghkIimtbegB§fZNZjA hKe
ihfhsvx ithemqg_gguo j _amevlZlh\ [ueDt-"bEKJEHTH Z
| _ieh\hkijbylby gZ]j-madbckibl®@ZlhjZ k p_evx ihm|ibjebdBlbiZ
b hij_~ e _gby izjzf_ljh\ izjz Z 1Zd _ kjzZ\g_gby ihemq_
NZggufb hrghdhglmjghc iZjh]Zah\hc mklZgh\db

Ba ihemqg_gghc “bZ]jzZzffu \b”gh glh | _fi_jZImjzZ m
khklzZ\ey | ( glh ]hjza~h gb " g_f | _fi_jZImjZ moh?~y
hrghdhglmjghc iZjh]Zah\hc mkl&ghkhhl\_ [Kd\twbbf fh gh
kA _eZlv \u\h”® qlh ko_fZ iZjh]Zah\hc mklZgh\db k “"\mfy o
gbadh]h "Z\e _gby wnn_dlb\g_ b wdhghfbgg__ ko fu k I

iheghp_gghc mlbebaZpbb | _iehlu moh”ysbo ]Zah\
g_khfg_gguf ij_bfms_klIthfhe_ _ ijhklhc ko_fhc

Ebl_jzZImjz
1. ;hjbk_\bq : : 1Zjh]Zah\u_ mkiZgh\db barZI_evkl\h ®Z®Z@Zgv : F_dhjbk_\b =

k
2. <Zkbg : > 1Zjh]Zah\u_ mkZghAkbefZ+lu: F_dL _-i646, k
3. :[Zk_\ X KZjh]Zah\u_ mklZzgh\db we_dljhklZgpthaec. DZazZgv
4. <heh\bg_ \ B | :G:EBA IJBF?G?GBY I:JH=:AH<UO MKL:GH<HD >EY WG?J=HH
1J?>1IJBYLR&E[hjgbdb Ijm~h\ ;,, F_""mgZjhhrgdgbgZkhdgh dhgn_j_gpbb ©Wg_j]_1I
bgnhjfZzlbdZz bggh\Zpblfhe _gkd GBM KNtZEPWEBA14A417 >We_dljhgguc j_kmjke
+J_ "bf "hklmiz 85/ KWWSV VEPSHL UX ILOdWLPEOILOHV | EIE IH EG

= < =Z\jbe,§dh\GbdheZ gdh\ kim~ jmd < < Jh'dh\ d
NbebZe N=:HM <H GBM FWB \ ] Kfhe

KIHKH;U MIJ:<E?GBY :DLB<GUF <UIJYFBL2E?F
J?@BF? J?DMI?J:PBB WG?J=BB < K?LV

< ijhfure_gguo ijbf_g gbyo gZb[hevr__ jZkijhkljZg _ g
\j fy ihemqgbe g4k]jmlghjm_ fuc we_dljhijb\h” gZ hkgh\_ Z|
"blZl _ey eb[h kbgojhggh]h *\b]ZIl_ey k ihklhyggufb fZ]g

< dZg_KkI\_ kbeh\hc ko_fp Ymy&kkjiinlghf we _dljhijb\h”_
\k_]h bkihevam_Ilky ~“\moa\_gguc \ZjbZgl k i_j\uf a\_gl
\Ihjuf Z\lhghfgh]lh bg\_jlhjZz > @

H[t _dIl mijZ\e "dbyzZ+ evighp kk_\uiheg _gby | _ogheh]t
pbdeh\ fh | gZoh”~blvky dzZd \ *"\b]zl_evghf 1Zd b ]_g_j-
j_"bfzo

< Ibih\hc kbeh\hc ko _f_qgZklhlgh]h ij_h[jZah\ZI| _ ey
j_"bf_jZ[hlu fZrbgu hldjulu h[jZlgu_ “bh”~u \uijyfbl_ey L
yleyxs_Jhky \ wlhf j_"bf_ bklhggbdhf Z g_ gZ]jmadhc |_
ihklhyggh]h [hdZ gZ \uoh”~_\uijyfbl_ey A~ _kv mklfgh\e_
b ki_pbZevguc gleixgj+th[_ki_qb\Zxsb_ mijz\ey fh_ Ihjfh" _
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HrgZdh \ wg_j]_Ibqgq_kdhf hlghr_gbb 1ZdZy hj]Zgb:
\_kvfZz g _\u]lh”gu 1Zd dzZd wg_j]lby Ihjfh  _gby jZkk_b\z
khijhlb\e_gbb \ \b"_ | _ieZz

P e _khh[jZzag__ hkh[_ggh “ey f _oZgbafh\ k Zdlb\gh
"b]zl_ey bf_Iv \hafh ' ghklv wim wg_jlbx \ha\jZszZIv \
j_dmi_jbjh\Zlv >ey wlh]h g_mijZ\ey_ fuc \uijyfbl_ev \ ko_
gZau\Z_ fuf ©zZdlb\guf2 Kkh[jZgghf gZ |jZgabklhjZo

< j_"bfZo mijzZ\e_gby Zdlb\guf \uijyfbl_e f b mke
\aZbfh”_ckl\by k iblZxs_c¢c k_Ivx _sz “hklzZlhggh fgh]h g_|

Wg _jlhwnn_dlb\ghklv mdZaZggh]h IbiZz we_dljhijb\
"hihegbl _evgh m\_ebqg_gZ ihkj_"kl\hf bkihevah\Zgby Kk
j_dmi_jZpbb wg j]bb

GZb[hevrZy wnn_dlb\ghklv kbkl_f k j_dmi_jZlhjhf fh™_
"ey we_dljhijbfvrbhgk Zdlb\guf fhf _gdhjffmadb gZ \Zem |"_ |
©kimkdz?2 aZgbfzZz | agZgbl _evgmx “hex eb[h f_oZgbafh\
mkdhj gbyfb azZf e _gbyfb < hkgh\ghf d 1Zdbf oZzZjzdl
highkylky ih*jZgkihjlguebalu djZgu wkd€eZ'mhdbh > @

?keb g _mijz\ey fuc \uijyfbl _ev \ kbeh\hc ko f_
mijZ\ey _fuc |h hg \ j_"bf_\_~hfh]h k_Ivx bg\_jlhjZ iha\
I _j_"Zgm wg_j]Jbb \ h[hbo gZijZ\e _gbyo gh kbgmkhb”"Ze
lhdh\ b dhwnnbpb_ gl ]Zjfhgbg_kdboj bgd¥Zm dgZe ihb hl
m”~h\e I\hjbl _evguo Bkihevah\Zgb_ bg\ _jlhjZ gZ ihegh
dexqgZo ~"\mgZijZ\e_gghc ijh\h~bfhklb fh I h[_ki_qgblv i
_"“bgbgghfm dhwnnbpb_gl kd\bhgbifhd FIRk\vWdbo ]Zjfhgbd IF
j_rblv jZkkfZljb\Z _fmx azZ”"Zgqm

P_ev®Zgghc jZ[hlu y\ey I|ky jZkkfhlj_gb_ kbkl_fu j
Zdlb\guf \uijyfbl_e_f b ij_"\Zjbl_evgZy ijh\_jdz __ jZ[hll
fZl _fZlbgq_kdhc fh™ _eb

:dIb\guc \uijyfbl _ev gZijy _gby :<G fh _| jZ[hlZIlv
\uijyfbl _ey _keb i_j ~"ZgqZ wg_jlbb b” I ba iblZxs_c¢ k_
kK | \uf bg\ _jlhjhf ij_j dmi_jZpbb wg_ j]Jbb \ iblZxsmx k_|I

Jbkmgh&Ko #fZ ij_h[jZzah\ZIl_ey qZklhlu k Zdlb\guf \uijy
Hkh[ _gghklvx 1Zdhc ko _fu \uijyfbl_ey y\ey Iky keh g
mijZ\e _gby bf <uims_gh g _fZeh jZ[hl ij_"eZ]Zxsbo jZ&
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ihkljh_gby kbkl_f mijZ\e_gby ”"ey 1zZdbo 1ij_h[jZah\ZI
jZkijhkljzg_gghc kbkl_fhc mijz\e_gby y\ey Iky kbkl
mijZ\e _gby k hjb_glZpb_c¢ ih h[h[s_gghfm \ _dlhjm gZij
dhglmjhf ithr*gbg_ggh]h j_]mebjh\Zgby lhdZz k_ Ik
nmgdpbhgbjh\Zgby b ihkljh_gby 1Zdh]h jh*Z kbkh_f ~h
hibkZgu \ > @ > @ QZklh bkihevam_fufb ih*oh”Zfb y\
f_ Ih™ mijzZ\e_gby b-T_ih*h[GZah\Zgby =bkl_j abkgh_ m
ijb\h~bl d i_j f gghc qZklhl_ dhffmlZpbc qglh mkeh gy _
nbevljZz F_df*ijGh[jZah\Zgby hkgh\Zg gZ pbnjh\hf ij_ 7kl
\ " | d mkeh g _gbx kkakl gurhkazldh\ k\yaZgguo k bkihe
i _j_f _gghc qZklhlu beb keh ghklb \uiheg _gby 1j _onZag
dhjj_dpb_c dhwnnbpb_glZ fhsghklb \k_ s dhff_jg_kdb ¢

Kbkl _fZ mijZ\e_gby "he ' gZ j_rZlv ke_"mxsb_ azZ”~Zqt
fZdkbfzZevguf J[ukljh”®_ckl\b_f b klZ[bebaZpby \uoh”gh
ij_h[jZzah\Zl ey h[_ki_qg_gb_[ebadhc d kbgmkhb”~Zevgh
dhwnnbpb _glZ fhsghklb [ebadh]h d ~bgbp_

Ba\ _klgzZ kbkl _fZ mijZ\e _gby |Ij _onZaguf ij_h[jZah\Z
jZkkh]ezkh\Zgb_ ih gZzZijy _gbx ih*Z _|Iky gZ \oh” j_]me
ijhihjpbhgZevgh]h beb ijhihhpglhbhlgZevgh]h IbiZz > @

< kj_~_ kljmdImjgh]h fh”_ebjh\Zgby 7~ey ijh\_jdb jZ
ij_"eZ]lZ fuo Ze]lhjblfh\ mijZ\e _gby jZajZ[hlZgZ dhfivx
\_jogbc mjh\ _gv dhlhjhc ijh™_fhgkljbjh\Zg gZ |jbkZz <
mijZ\e _gby we _dljhijb\h*Z 7ey ijbf_jZ ijbgyl djZgh\u«
"Mb]Zl _ev k dhjhldhazfdgmluf NfKRjhf |biZ

JbkmghdheggZy fh”_ev kbkl_fu we _dljhijb\h"Z k j_dmi_jZ
k v
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lhegZy fh™_ev kbkl_fu k j_dmi_jZpb_c khklhbl ba hk
|Zdbo dZd bklhqgbd iblzZgby lhdhh]jZzgbgb\Zxsbc |_
\uijyfbl _ev :< dhlhjuc ijb jZzalhg_ ~\b]Zl_ey jZ[hlZ_| dZ
\uijyfbl _ev G< Z ijb Ihjfh™ _gbb dzd :< Z\lhghfgt
gZijy _gby :BG Zkbgojhgguc we _dljh™\b]Zl _ev b ijbe
ghfbgZevgZy gZ]jmadZ jbkmghd

JbkmghKbkd fZ mijZ\e _gby ZdIb\guf \uijyfbl _e f \ j_

i dmi_jzihjz
GZ jbkmgd_  ij _~klZ\e _gZ kbkl _fz mijZz\e _gby :< hk
dhihjhlh y\ey Iky gZijy' _gb_ < ijb ij_\ur_gbb dhlh

\uijyfbl_ev gzgbgzZ | jZ[hl1ZIv \j “bf_j dmi_jzlhjz

Jbkmghd Kbkl fZ mijzZ\e gby :BG k j ]meylhjhf kc
inilhdhkp _ie_gby

>ey mijZ\e_gby :BG bkihevam_Ilky j_]Jmeylhj kdhjhklb

k h[jZlgufb k\yayfb ih IThdm b kdhjhklb Kdhjhklv az*Z _ Ik
jbkmghd
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JbkmghdblZxsZy k_Iv Zdlb\guc \uijyfbl_ev Z\lhghfguc

gZijy _gby
Pbde az”~Zgby kdhjhklb khklhbl ba g _kdhevdbo Kkl
lhjfh> _gbc | d ~\b]Zl _ev bf__ | iZjm ihexkh\ |h fzZdkb
kdhjhklb hij_~ ey lky jZ™ k
| _j\Zy klmi_jgdathg ~\b]Zl _ey k “~h jZXk k \lhizy

kKilmi_gWwubh” gZ ghfbgZevgmx kdhjhklv 2\b]Zk _eyjglvy
kimi_gWvhigfh™ _gb_ ~h jZ™ k k  g_I\_jlZy kImifhgvgb
A h jZ"™ k k iylZy klimhegZy hklZgh\dZ *"\b]ZI ky

lh "bZz]jzffzf jbkmgdZ fh ' gh m\b” _Iv mqZklhd j_dmi
kK _Iv iblZxsmx k_Iv ihke_ Kk

< fhf_glu \jJ_f_gb k Kk k Ihjfh" _gb_ ih ]
gb ' gbc fh'gh gZ[ex”~Zlv _]h jZ[hlm \ ijhlb\hnZa_k g
]h\hjbl h \hajZs_gbb wg_jlbb \ k_Iv

GZ jbk ihdZaZgu ihlhdhkp_ie_gby jhlhjZz b nZag
fZrbgu

< blh]_ \ klIzlv_ ij_"eh  _gZ kbkl_fzZz j ]mfebjh\Zz
\uijyfbl _e f k j-& dbhguf dhglmjhf I|hdZ JZ[hlZ k
Ij_"\Zjbl_evgh ijh\ _j_gZ gZ fZl _fZlbqgq_kdhc fh™ _eb
fhr _ebjh\Zgby ih?I\_j"2zZxl jZ[hlhkihkh[ghklv kbkl_ fu b i
NZggZy kbkl _fZ 1j_[m_| memqr_gby oZjzdl_jbklbd iml_f
1ZjZf_1jh\ kbeh\hc gZklb

JbkmghdsZi#y' gb_ b Ihd gZ bklhqgbd_
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Jbkmghd *lhlhdhkp_ie_gby jhlhjZ nZagu_ Ihd

>Zggh_ gZijZz\e_gb_ fh gh kgblZlv ke _"mxsbf rZ]hf
ij_"eZ]lZ _fhc kbkl_fu mijZ\e_gby ZdIlb\guf \uijyfbl_e f

EH_jZImjz

>Zgbeh\ 1 ?2 Hkgh\u |_hjbb we_dljhijb\h*"Z QZklwhbic j\ihy dmjkgki €l _hej by
we_dljhijb\h2Zf% ba” bkij tKfhlei_gkd = k

Klheyjh\z. *»jbf_g_gb_ Zdlb\gh]h nbevljZz "~ey wg_jlhk[_ji 1mgbhjm_foZklhl
we _dljhijb\h?*_ GZmqggh_ ba”~zZgb_ K[ Ijm2?ay ;9h&n kimZmgh\ b ZkibjzZglh\ K
I[jm~h\-v IhfZo Kfhe_gkd 2019.EK 200

= _jfZZedbg K < ©OBkke_"h\Zgb_ Zdlb\gh]h \uijyfbl_ey \ iZd Bla\6k0b¥2< AL 67
-ljb[hjhkljh_gb_ | -2004.2 Gh\hmjZevkd G=LB k =2
4. QZieulbg ? ? Kl _de_g \ : ? ©>\mod\Z”*jZglgu \dhch[dEZjghdsplb ed Bxhddibbpb g
fhsghklbPkjZdlbg_kdZy kbeh\Zy we_dljhgbdZ «

Dhg?jzZlv_\ > ? ©Lj_onZagu_ \uijyfbl_eb k Zdlb\ghc gldhjjfhdsmthkdb dbhwnn
"\mgZijZ\e_gghc i_j_~Zq_c wg_jlbb® ~bkk_jlZpby klj

F: =_jfZzgh\ klm~ ? : Dhg”m”~bg klm~* jmd B : DZ[Zgl
nbebZe N=;HM <H ©GBM CKHfWd&23gkd _
L7?0GHEH=BQ?KDB? :KI?DLU IJHBA<H>KL<: DBKEH.

HAgbf ba gZijZ\e _gbc ijhfure_ggh]lh jZa”® _e _gby
yley Iky j _dlbnbdZpby kf _kb k ihemqg_gb_f hlthpviko dh
j_dlbnbdZpbb h[ezZ"Z x| "hklZlhqggh \ukhdbfb ihdZ
wg_jlhihlj_[e_gbx glh k\yazZzgh kh keh ghklvx fgh]l
| _ogheh]lbqg_kdh]lh ijhp_kkZ jZza™_e_gby kf_kb

P_evx ”"Zggh]lh bkke_"~h\Zgby y\ey Iky jZkkfhlj_
k\yvaZgguo k ithemqg_gb_f dbkehjh~rzZ Z 1Zd _ kihkh[h\ w
ijhba\h~kl\_ dbkehjh"Z

<ha”“mo khklhbl ba kf_kb ]JZah\ hkgh\gmx gZklv dhlt
dbkehjh”® Gh djhf_ gbo \ khklZ\_ \ha”“moZ ijbkmlikI\mxI
gZoh”ylky \ f_gvr_f dhebq_KkI\_
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We f _glu \hatflimlb&hjh™ b Zahl rbjhdh bkihevamglky \ |
ghc "_yl _evghklb b IZzd "~ _ kihkh[kI\mxI] | _ogbq_kdhfm ijF
kilb Hgb bkihevamxlky \ ke "mxsbo gZijZ\e_gbyo f _|Zee
ibs _\Zy ijhfure_gghklv wg_j] _IbdzZz f_"~bpbgZ fZbbghklj
f g gb_ijh~mdlh\ jZa”~ _e _gby iha\lhey | bgl _gkbnbpbjh\.
ijhp_kku \ wibo hljZkeyo qlh \ k\hx hg_j_"v ijb\h”*bl d m\
ijh"mdpbb Z 1Zd"_ memqgr_gbx _  dzZq_ _kI\Z b kgl _gbx
riZfu ijbf_g _gby dbkehjh"Z b ZahlZ agZqbkagdkghy x\Ikgjh
khigyfb lukyg dm[bg_kdbo f_Ijh\ \ gqZk

GZ jbkmgd_  ij_~klZ\e _gh bkihevah\Zgb_ dbkehjh~z
e _gghf ijhba\h~kI\_ \ JhAm \  hl h[s_]htijftbdb ~zgc
ehjh"z

Jbk Bkihevah\Zgb_ dbkehjh”Z \ hljZzkeyo fbjh\hc ijh
>ey ijhfure_ggh]h ijhba\h”?klI\Z dbkehjh”~Z fh gh ijb
ba lj_o f Ihch\ Z bf _ggh f _f[jZgguc Z~khj[pbhgguc b dj
>ey i_j\uo "\mo f_IhAh\ \ dZqg_kI\_ dhg_qgh]h ijh"m
lhevdh dbkehjh”™ Ijhp_kk ~_ djbh]_ggh]lh jZa”~_e_gby ij_-
g_ Ihevdh dbkehjhrZ gh b ZahlZ b ~jm]bo bg _bpbldyo ]Za
glh Izd"_ \_kvfZz ZdIlmZevgh “ey ijhba\h”kl\Z Djhf_ Ih]h
ihal\hey | ihemgblv kZfmx \ukhdmx qbkdhlm ]ZazZ “~h |
< j_amevlzl_ij_™\Zjbl_evghc ih*]hlh\db ZIfhkn_jgt
\ha“mrguc nbevlj ihklmizZ_| \ dhfij_kkhj b m _ k Zluc \
[ehd ij_"\Zjbl_evgh]h hoez ~_gby AZI_f ijhoh~y ba_ h"
\ha”moZ m~*Zey |ky \eZ]Z m]Je_dbkeuc ]Za b Zp_Ibe
NZevg_cr__ hoezZ ~ _gb_ hgbs_ggh]h \hamozZ \ | _iehh[f_
h b _gb_ az kq_Il ~_lzg”_jz | _ 1Za \ *"_1Zg™_j_ jZkrbjy._
| _fi_jZlmju k' b _gby kh\ _jrzy ijb wlhf jZ[hIm dhll
jZkkfzZljb\Zlv dZd iheh bl _evguc wnn_dl k lhgdb aj_gby
kgb  _gby k_[_klhbfhklb ijhAmdlh\ jZa”_e_gby \ha”m
hoeZ ~ _gguc k'b"_gguc \ha”“mo ihklmiZ | gZ \ha”mohjza”
\ dhlhjhc ijhbkoh”bl jZza”~_e_gb_ kf_kb aZ kq_Il jZaebqgg!l
dhfihg_glh\
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J dlbnbdZpbx \ha”moZ h[uggh ijh\hAyl \ j _ dlbnbdZpl
MmdjZlighlh A~ _ckl\by jbk

Jbk 1ZjZ1I M\mdjZlghc j_dibnbddBpbdZpbhggu_ dhehg
3-dhg™ _gkdbkigjbl _ev

Hg khklhbl ba "\mo dhehgg jZkiheZ]Zxsboky h~gZ ¢
dhehggZfb gZoh”blky -dikgZjlglkk2n] Ljm[gh_ ijhkljZg
bkiZjbl ey khh[sZ |Iky k gb°'g ¢ dhehgghc b \ gZdhdAEg”™
dhlihju_ h[jZamx|l ne_]Jfm 7"ey "\inoljdHghgg ijhkljZgkl\h
dhg” _gkZlhjZz khh[sZ |Iky k \ _jog _c dhehgghc y\efyykv _
h~rgh\j_f _ggh

>Z\e _gb_ \ \ jog ¢ dhehgg_ khklz\ey | FIZ H
]brjZ\ebqg_kdbfb khijhlb\e_gbyfb ij_h~he_\Z_ fufb ijh~mc
dhlhju_ \ ihke_ "kl\bb hl\h*ylky ba <JM >Z\e gb_ \ gb"
FIZ hij_~ e _gh | _fi_jZImjhc dhg”_gkZpbb iZjh\ ZahlZ
"brdh]lh dbkehjh”rzZ dhlhjuc dbibl \ dm[_ \Jioagghckltbhe
NZ\e _gbc \ Ijm[ghf b f_"lIjm[ghf ijhkljZgklI\_ dhg” _gkZlh
Iy iZ™ | _fi_jZImj fK >Z\e gb_  gm ' gh_ Ney ijhl_
hij_~ ey |Iky g_h[oh”bfhc oheh”hijhba\h”*bl_evghklvx b i

JZa”_e _gb_ \ha"moz y\ey Iky \ _kvfZ wg_jlhzfdbf

wg _jlbb gZ ihenf®P9g-gh]h, Mhklb]Z I d<lI g
L hj Ibg_kdbc jZkoh” wg_j]l]bb gZfgh]h f_gvr_ " _ cl
ijbgbg_ Ih]h glh ijb k'b™ _gbb \ha“moz i_j ~ jZa"_

i_j_]lhgdbfihg_glh\ ijb bo jZaguo |_fi_jZlmjXmadbsi_gly
ihl_jv \ mklZgh\dZo g_h[oh”bfh k bfZlv \ha”“mo \ dhfij_
"NZ\e _gbc b dZd m _ hif_qgZehkv ijhoh”blv g_kdhevdl
\ha"moZ dhlhju_ 1zZd _ |Ij_[mx| agZgbl_evguo azZljzZIl wg_]
wg_j]_Ibg_kdb_ azljzlu k\yazZgu 1Zzd _ b k I_ogheh]bqg_
ijb wdkiemzlZpbb mklZgh\hd

< k\yab k wlilbf “hklZlhgqgh ZdImZevgufb y\eyxlky \hij
wg _jlhihlj _[e_gby aZ kq_l| jZpbhgZevgh]h ijbf_g gby
mlbebaZpbb \lhjbgqguo wg_j]lhj_kmjkh\ ihemqZ_ fuo gZ
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| ogheh]bg_kdh]h ijhp_kkZ \ha“mohjzZza”_ e gby < d
g_jlhj_mjkh\ ihemqgZ fuo g_ihkj_~kI\_ggh ijb jz[hl_ |

dhehggu ke _m_| hilf_Iblv | _iehlm 1iZjh\ e _Imgbo dhfi
ihke "~h\Zl _evgh hoezZ ~"Zxlky \ dhg” _gkZlhjZo ne_]fu b
dbiysbo ijb fZeuo | _fi_jZImjZo | _iehlm dm[h\h]h hkl

Ij_~"klZ\e _gZ \ p_ehf ko fZ j dlbnbdZpbhgghc mklZgh
\hafh ghc mlbebazZpbb \lhjbgguo wg_j]lhj_kmjkh\

Jbk Ko fZ j_dlbnbdZpbhgghc mklZgh\db k
hoeZ "Zxs_c¢ \h?u ey =<K

Djhf_ Ih]l]h fh gh ij_~eh blv bkihevah\Zlv *ey ih~h]j_\
1ZjZ k "hklZlhggh g _\ukhdhc | _fi_jZImjhc dhlhjuc fh gh
ij_"\Zjbl _evgh]h k Zlby dhfij_kkhjhf beb izZjh\uf w  _d
dhlhju_ moh”y ba \ jog c¢c qZklb dhehggu beb jZkk
bkihevah\Zgb _f I _ieh\uo gZkhkh\ gZ [Za_ \lhjbgguo wg _|

;hevrbgkl\h ba wlbo f_Ih”Ah\ hilghkblky d \g_rg_fm wg_|
gh k lhqdb aj_gby wg_ j] Ibgq_kdh]h wnn_yllgZh jBE[hku _ nplkIIZ
ith\ur_gb_ ihdZazZl_e_c wnn_dlb\ghklb G_h[oh”bfh bf_Iv
\hagbdZzZ | g_h[oh"bfhklv "h[Z\e_gby \ ko_fm g_dhlh]l
we_ f _glu D gbf fhiml highkblvky | _iehh[f_ggbdb gZkhkt
d m~hjh Zgbx ko_fu \hafh " ghfm mf_gvr_gbx _z ¢
"hihegbl _evguf wdkiemZIZpbhgguf jZkoh”"Zf >ey hp_gc
lh]h beb bgh]lh \ZjbzZglZ k p_evx ih\ur_gby wg_j]Ewnn_«
j_dlbnbdZpbb g_h[oh”bfh \uihegbdlighflogblkddhh  kjzZ\g_
\ZjbzZglh\ dhfihgh\db kbkl_f \ha”mohjZa”_e_gby

Ebl_jzZImjz

1. L _ogheh]bq_kdb_ wg_jlhghkbl _eb b wg_jlhkbkl_fGig "DBEgbgbgm@ fg
Eh]lbgh\Z ? < @b]mefbgBaryl _evki\h FWB k +
2, Wg _jlhk[_j_ > _gb_ \ 1_iehwg_j]l_Ibd_ b | _iehl_ogheh]b§o >mhghdhbd e

=Zjy \ B < Ydh\e \ b Aj ih~ | ~AF: <BaD@bfegtbibe "hf FWBk bez
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3. K\bl L N ©Hkgh\u jZa”~_e_gby \hamozZ f_|Ih~hf ]Jem[mhkidZlpbbboez "~
mqg_[gh_ ihkh[b_?2 L N K\bl :elZckdbc ]JhkkdZgkmglgguj&bll dgbtfq B B Ilheamg
Ban-_ i_j_jZ[hlZgh b "hiZ¢gZok-tBael=LM X

: X =jbrbg F : 1_1ljh\  kim*"B Dbk _e \Z kI ij

NbebZe N=;HM <H ©GBWM]OkWiB2gkd

L7?70GBDWDHGHFBQ?KDH? HHKGH<:GB? <U;HJ:
KBKL?FU L?IEH<HC WG?J=BB >EY =HJH>:

Bklhggbdb | _iehkgZ[ _gby dhfie _dk mklZgh\hd kem Z:«
| iehghkbl ey 7~ey ~Zevg_cr_]h _]h bkihevah\Zgby ihlj

wg_jlbb HJ[t_dlhf jZkkfhlj_gby kem ZIl | _ieh\u_ we_dljbqg_
WK LWP

Dh] _g _jZpby dh]*Z we _dljhwg_jlby b | _ieh \ujZ[ZIlu
| jfh*bgZfbgq_kdhf pbde_ gZ bklhqgbd_ LWP yley

hkgh\hiheZ]Zxsbo gZijZ\e_gbc jZal\blby wg_j]_Ibdb
bkihevah\zZgby lhieb\Z ijb ijhba\h”~klI\_ wg_j]l]bb LZdhc
25 f_ gvr_ lhieb\Z q_f ijb jZa~_evghc we_dljhwg _j]_1Ib
gZ DWK Dbl _iez \ dhl_evghc

Ilhwlhfm aZ*ZqgZ mkh\ _jr _gkl\h\Zgby b m\ _ebq _gby wr
hlhie _gby b | _iehkgZ[ _gby bo h[hjm”~h\Zgby gzZ"_~
bkihevah\Zgbiyjzf Ijh\ \Z°'gZ gZ \k_o wlZiZo jZa\blby
ijbh[j _eZ jZaebggu_ dhebqg_kI\ _ggu_ b dZq_kI\ _ggu_
| ogheh]bgq_kdhf b wdhghfbq_kdhf wlZi_ <hafh ghk
fh _jgbabjh\Zgguo | _ieh\uo we_dljhklZgpbc LWK b k
hkgh\guo » ckl\mxsbo fhaghlg fomilg  h]jZgbq _gu

Dexqg_\h_ jZa\blb_ \ oh”_ j r_gby ~Zgguo ijh[e_f
[Zah\uo LWP bkihevah\Zgb_ gZ bkidiWik \faZdhikdb\ Bklhqg
| iehkgZ[ _gby wdhghfbg_kdb wnn_dlb\guo bljjig&ihljbg uo
fZehfZkrlZ[ghc dh]_g_jZpbb \ kh\j_f gguo mkeh\byo y\ey
bijZdlbqg_kgb[ex”™ .gby

L ogbdkdhghfbg_kdb_ Zki_dlu | _iehnbdZpbb gz ~
Ahklib™ _gby b ijh[e_fu nmgdpbhgbjh\Zgby | _iehnbdzZpbl
mkeh\bc gug _rg_Jh \j_ f gb Z Idhemgmigdly\Bpkl fghc
wnn_dlb\ghklb azZz kq_I| fibAhjgbadipdbdbhghfbgghklb b dzZqg_
\k_o we_f_glh\ | _iehkgZ[ Zxsbklkggbdizi +

< "Zgguc fhf_gl \j_f_gbwldhoggbfdhly kdb_ ihdZaZzZl_eb bk
| iez WK LWK khihklz\bfu < k\lyab k wlbf mjh\_gv
\ha”_ckl\by bklhggbdh\ y\ey |ky dexqg_\uf nzZdlhjhf
\hafh ghklv bo ijbf_g _gby

Bkke_ "my I|-vodibgihfbq_ kdb_ ihdjiZaKlZed ggu_ \ |Z[eb]
1[2], jZkkfhljbf dZ ~uc bklhqgbd ih*jh[g_ _

LWK fhsghklvx =<I| ih3{4 feglhiggn]ey]h”blj_[m5b
"_e_agh”hjhkguoz\h\ \ ~ _gv "ey _Jh ljZzgkihjlbjh\db :WK
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=<Ilj_[mhldheh | gbadhh[h]Zs_ggh]lh mjZgZjdjhRryghPhz "
mjZdgBE  _lijhba\_klb d<I| we _dljhwg j]bb

Ba fgh]l]hgbke gguo gZ[ex”™ _gbc g _evay gqlhhlfWKIv |
jZ[hlzZxsZy gZ m]Je_ \u[jZku\Z_|I \ ZIfhkn_jm jZ~bhZzZdl
[hevr,g f :WK Ilhggh I1Zdhc ~ . WHeHkhlk k\y&zigagh]lh jh*Z
jZ"bhzdlb\guo \_s_kI\ kh”_j " Zsboly* \ \mhéxg gbc Ihjb
ihehgb&”™bb ~j ljb ijhba\h~kl\_ =<l g we _dljhwg_j]bhb
"ham h[emg_gby g _eh\ _d Zgg&h\WK 2

LZ[ebpZL _agbddhghfbg kdb_ihdZazZl eb LWK b :WK

1ZjZf lju WK LWK
Kihbfhklv lhieb\zZ fej” ji 0,24-0,51 2,2
P gZ h[t dlZz fej” jm] 51-73 26-41
ljhba\h”"kI\_ggu_ aZljZlu d¥ 18,2 3-5
<j fy ihkljhcdb ]h”u 4-6 3-5
lhlj_[e_gb_ lhieb\Z "ey bkl | mjzZzgz 3*
fhsghklvx =<l we | ]l
Lim”~ ijhba\h"kI\Z qgq_e =4 875 1019
Lhieb\gu _ 10 40
wdkiemlZpbhggu_ 20 20
dZiblZevgu_ aZljZlu 70 40
Higm ~ gb_a_ feb ]Z 30-60 120-160
If dbkehjh” b _]1h ihlj_[e_g - 5,5*
<h~Z J[_a\ha\jZlgu_ ihl_jb| Kj_~g_ gbadh zd 700000
160) (420000)
HIjZ[hlZggh_ yA~
lhieb\h
\ukhdhzdlb\g30_
:dIb\ghklv Ihieb\Z k\ " _aZ]jn 11,82 3,5-57
:dIb\ghklv hloh”h\ ihkImiZ 1,81* 64,67
[bhkn_jm Db
Fhsghklv I _ieh\uo k[jhkh\ \ d 67 52
hl h[s ¢ | ieh\hc fhsgh
Fhsghklv I _ieh\uo k[jhkh\ \ ] 0 15
g j_aljm[m hl his_c | _ieh\
Dhebqg_ kI\h g _kqgzZklguo K 0,11 0,059 (360)
lhl _jy Ijm~hkihkh[ogheld | 2,2 1,4
>Ze_ _ [ueh ijh\_~ _gh kjZ\g_gb_ hkgh\guo Ibih\

ke "mxsbf ijbagzdzf

Ah ihlj_[bl ey
FZg \j gghklZdhc

i “bf

jZ[hlu 7 _

\j_ f gbi_j_ f ggZy fhsghklv

DI>wlh dhwn
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Ahey \ujzZ[hldb we _dljhwg _jlbb
>hey \ujZ[hldb we d}jgaigvjibd jlbb ihklmiZxsZy hl bk

\ mklZgh\e_gguc

ithdZau\l\Zxsbc wnn_dlb\ghklv kbkl_ fu
J amevlZlu jZkq_1Z ijh”_fh\gkdjlejdpd.gu>




LZ[eprL agbd@ldhghfbq kdb ihdZaZl eb we dljhklZgpbc

Lbi >hey FzZzg \j_ ggh DI> Hkh[_gghklb
W K fhsghkl \ujZ[hld gZk %
[ehdZ F we _dljh
jlbb
DWK 150-1200 45 3-6 35 M~Ze g hl ihlj_
AZ]ljyag _gb_ZIf
LWP > h 23 3-6 65 <[ebab ihlj_[bl_

ljb\hagh_ lhieb)\
GZebgb_ =JM
AZljyag _gb_ ZIf

WK| <<WJ -1 14 6-10 35 J _Zdlhj
000 AZohjhg gb_ hl
J; F DB1000 ;_ahiZzkghklv
; G600
=WK > h 18 0,05 85 ljb\yazZgu d j_d
M~"Ze gu hl
ihlj _[bl_e_c
Higm™ ™~ _gb_
| jjblhjbc

J ameviZlu ihdZadhzkjl “bg \hah[gh\ley fuo bklhqggt
g _jlobkdbth!l ZIhfguwe dljhklZgjpbghjfZevgiwdkiemZIZpbb
fbgbfZevgZd "ey i _jkheghegdwZjZaebggwbZiZzo 1Zd b ~e
gZk _e _9gbyehf < kemgZ_ k m]Je_f [he__ \ukhdmx hiZkgh
g _k I \hanr_gkKAbfhkn_jm “~hiujgBhadbji"mdlikihjZgby
DjZcgB\ ijbgblgad hlghkylky nlb b JWedwyxgZgZk e \gb
p_ehKh]ezZkhlglls _frh_Ih~*pZkq_ jEkdZeyZlhfguwe dljhklZgpbc
rZgk [hevrhc dZIZkZd hmfghwe dljhklZ\gddgEZab™ “"eyhc _
_"bgbpu \ujZ[hldb we_dljhwg_j]l]bb bguo bklhgqgbdh\

Ebl_jZImjz

1. :jk_gv_.\ =: b ~j ©L_ieh\h_ h[hjm~h\Zgb_ b | _ieh\u_ k_Ib:
Wg_jlhZlhfbarzl
2. Djm]ebdh\ | : L-vodgybgfbgq _kdb_  hkgh\u ijh_dlbjh\Zgby LW

Ibkvf_gge_dpbb KI[ KALM

3. Khdheh\ ?2 Y L iehnbdZpby b I _ieh\u_ k_1Ib Ba~Zl _evkl\h F

4. Ydhle_\ ; < ©lh\ur_gb_ wnn_dIlb\ghklb kbkl_f | _iehglhgZpbb b
BarzZl _evkl\h F ©Gh\hklb | iehkgZ[ _gby?

5. ©L_ogheh]bg_kdbc ijhp_kk \ wg _j]_Ibd_ DeZkkbhkbtZpby \
https://myslide.ru/presentation/skachat-texnologicheskij-process-v-energetike-klassifidaciya-
ektricheskix-setej
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" H @mjZ\e \ G : Dhe_kh\ kim~ jmd : B Db
NbebZe N=;HM <H ©GBM ©FWB2 \ ] Kfh
A:<BKBFHKLV L?IEH<HC 0O:J:DL?JBKLBDB A>:GBY H|

J-AEBQGUO 1:J:F?LJH<

Kh\j f ggh_ "beh_ a”~zZgb_ ihlj_[ey_| [hevrh_ dheb
;hevrmx qZklv ihlj_[ey_fhc wg_jlbb khklZ\ey | we _dlj
ihlj _[ey_ fZy jZaebqgufb ijb_fgbdZfb b | _ieh\Zy wg_j]by
hlhie_gb_ \_glbeypbx Z IZd _ ]lhjyq__ \h~hkgZ[ _gb_ b
[hevrbo h[tzfh\ | _ieh\hc wg_jJbb bkihevam fuo g¢gZ
pbjdmebjmxsbo ih khhiI\_Ikl\mxsbf | _ieh\uf k_lyf g_ba[_~
\hagbdgh\ _gbx agZqbl_evguo ihl_jv glh hkh[_ggh ijb\e

dhgl_dkl_ miI\_j~b\r_cky \ gZr_c kljZg_ | _g”_gpbb d w
ith\ur_gbx wnn _dlb\ghklb jZ[hlu wg _j] Ibdb Jhkkbb \ p_el
< kbkl_f_ | iehkgZ[ _gby gZb[hevr__ agZq_gb_ bf

khfg gbc ihl_jb \ | _ieh\uo k_Iyo dhlhju_ fh]lml ~hklb
hlimkdZ Z ijb bkihevah\Zgbb iZjZ b [hevrbo agduy gbc
ithl_jb | _iezZz gZ h[t_dl_ | _iehkgZ[ _gby g_ 1Zd \_ebdb ¢
Z[khexlgu_ agZq_gby Z 1Zd _ k mq_Ihf h]jhfgh]h K[t_dlIh
hit _dlh\ hgb klZgh\ylky agZgbl _evghc \ _ebgbghc Djhf
ithl_jv I _ieZ m ihlj_[bl_ey aZbgl_j_kh\Zgu g_ihkj_"klI\_ggl
br I h "beuo a~zZgbyo [1Zd dzd ijb\h*bl d kgb _gb_ Z][
ith\ur_gbx mjh\gy dhfnhjlZ \ ihf_s _gbb b a“Zgbb \ p_eh
ZdlmZevgh dh]*Z j_qv b”_| h[ hrghd\Zjlébhdlud "deuo "hfz

=eZ\gh_ gZagZq_gb_ kbkl_fu hlhie_gby aZdexqZ_ Ik
ihf_s gbb ghjfZib\ghc | _fi_jZImju \ha”moZ \ h[blZ _ fhc
>ey h[_ki_q_gby wlh]Jh kmffZ | _ieh\uo ijblhdh\ “he'gZ
ihl _jv | _iezZ ijb jZzkqg_Ighf j_"bf_jZ[hlu kbkl_fu hlhie_ gl
a"Zgbc ih*"Z\eyxsvrbgkl\h ihl_jv khklzZ\eyxI| ihl_jb q_j_a
hljz "~ _gby ihf_s gby kl_gu hdgZ 1iheu ihlhedb b i_j
ihl _jb | _ieh\hc wg_jlbb gZ gZ]j_\ bgnbevljZpbhggh]h \h
g_h[oh”~bfh mqgblu\Zlv ijblhdb | _ieZ hl \gmljilgfglso otkbhqgg
| iehihklmie_gby hl ex” ¢ gZoh”ysboky \ ihf_s gbb
we _dljhh[hjm~h\Zgby b ijhgbo Mg | \gmlj_ggbo Dbklk
"hklZlhggh keh g \ klyab k bo g_ihklhygklI\hf gh ij_g
ijh_dlbjh\Zgbb kbkl _fu hlhie_gby kihkh[gh ijb\_klb
| fi_jZImju \ur_ dhfnhjlghc *"ey q_eh\_dZ

JZkg_I| I_ieh\uo ihl_jv p_eh]h a”~Zgby y\ley Iky ”"hk
azZ"Zq_c |lzd dzZd |Ij_[m_|I| jZzkg_I1Z | _ieh\uo ihl_jv hI®_evgu
mqzlZ hkh[_gghkl_c dhgdj_Ighlh h[t _dlIZ Djhf_ ITh]lh \
dh]~Z ijh_dlbjh\Zgb_ kbkl_fu hlhie_gby ijhbkoh”bl i
hdhgqZl _evghc iezZgbjh\db b dhgkljmdpbb gZjmgddo h]j
kemqgZ_  ijbf_gy_I|lky \ _ebqgbgZ oZjZdl _jbamxszZy | _i
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hlg _k _ggu_ d _“~bgbp_ h[tzfZ beb iemsZébgZ¢ZybiehxZ
0Zjzdl_jbklibdZzZga”ZbbAK

lj_bfms_klI\h bkihevah\Zgby 7~Zgghc kbkl _fu jZkq
o0ZjZdl _jbklbdb arZgbc aZdexqZ _ |ky \ Ihf qglh hgZ mqgblt
hkh[ _gghklb a”~Zgby Bkihevam_ | dhwnnbgbhbdhrmgblu\
hkl _de gby d iehsZ”b kIl _gu < nhjfme_ ij _"eZ]Z fhc KI
bkihevamxlky dhwnnbpb_glu | _iehhl®*ZgZ hdhg kl_g ihll
h[jZzahf fh ' gh k® _eZlv \u\h® qglh m”_evgZy | ieh\Zy 0ZjZ
mgb\ _jkZevguf ihdzZaZl_e f 0ZjZdl _jbamxsbf |_ieh\m>
ar"Zgby

>ey [hevrbgkI\Z ijh_dlh\ fgh]lhd\Zjlbjguo a*Zgbc klZjh
ba\_klgz b fh™ | [ulv bkihevah\ZgZ ey jZkqg_|Z fhsghklb

ih mdjmig_gguf ihdZazl_ e f LZdb_ jZkqg_lu f_g__ Ihqc
ijhs_ djhf_ Ih]lh I1Zdb_ jZkq_lu *Zx| agZq_gby fhsghklb |
[hevrb g fI_ glh [ueb [u ihemqg_gu ijb jZkg_|_oidhh”jh]

ith™\_j°"~Z | bo ijblh*rghklv d bkihevah\Zgbx ijb gZij
mklZgh\e _gghc fhsghklb bklhggbdh\ p_gljZebah\Zggh]
dhlhju_ \k_]2Z kljhylky k aZz®*_ehf gZ [m"ms_ _
<ebygb_ nZdlhjh\ gZ | ieh\mx oZjzZdl_jbklbdm a~Zgby

| _jfbg_kdh_ khijhlb\e_gb_ h]jZ ~"Zxsbfd ghfglelyoua p b c
agZg_gby | _jfbg_kdbo khijhlb\e _gbc gZjm guo dhgkljmdr
ghjfZlb\gufb "hdmfbggZfthbh | [ulv gb " _ hij_~ _e _ggh]h ac
aZ\bkbfhklb hI[IZEKHI

] hf Iljbg_kdb_ ihdZazl_ eb™ aeNAgghy Ixiehihl_jy a”
aZ\bkbl hl nhjfu b jZaf_jh\ a*Zgby \ ieZg_ o0oZjZdl_jbail
iehszZ~vx Z 1Zd _ \ukhlhc a*Zgby 1jb g_baf _gghf h[tzf_
_]h \ukhlu b khhI\_IkI\_ggh kgb _gb_ iehsZ”b ijb\h"k
| iehihl_jv g_j_a \_jlbdZevgu_ dhgkljmdpbb b d kgb _gb
]hjbahglZevgu_ qlh gZ ijZdlbd_ h[uggh ijb\h”~bl d k\_eb
m\ _ebq _gb _f wlZ ghklb a*Zgby

ihlJehs _gb_ kheg_ _qghcwldh"pYeybdky ke "kl\b_f ihklm
"hihegbl _evgh]lh dhebg_khkZiebahldh a~Zgb_ aZ kqzl ki
jZ"bZpbb Hkh[_ggh azZf_Igh \ebylghegpadiddgZe dhlgp
hlhibl_evgh]lh i2jbhédl[jv Zbj_ev gZijbf_j “"~ey DjZkgh:

ihkimie_gby |_iehlu aZ kqzl kheg_ddalgp_jZthZiplblkevgh]
i_jbh~zZ fh _1 ~hklb]Zlv [heihl_jv Ihliehlu qg_j_a gZjm
hljz " _gby > @

\gmlj_ggb_ | _iehihkimie_ gjby fZkdby ith KI ©OL ieh\z

aZsblZ arZgbc? "ey “beuo a“Zgbc \ jZza¥\jaZhbkbfhklb kil
h[s c iehsZ”b gZ q_eh\ _dZz

\ebygb_ hjb_glZpbb a”*Zgby hlghkbl _evgh klIh
wg _jlhihlj [ethgb_glZpby JezZ\gh]lh nZkzZ”~Z gZ x] kihkh[kI\
\ebygby kheg _qgghc jZz*"bzZpbb \ e _Ig__ \j_fy djhf_ Ih]h j.
"he gh [ehdbjh\ZIlv ihklmie_gb_ kheg_qgh]h k\ _1Z d nZkZ
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6) gZ m”_evgmx hlhibl_evgmx oZjZdl_jbklibdm a”Zg
\_glbeypbhggzZy kbkl_fZ WIh \dexqzZ_| \ k_[y 1Zdb_ w
\_glbeypbhggu_ hlI\_jklby \_glbeylhju b kbkl_fu dhg

\ha"mozZ GZebgb_ ~hklZlhgghc \_glbeypbb fh™ | ij _~hl\]j
“Zjm beb \eZ ghklv \ ihf_s gbb
Lzdbf h[jZzahi ' gh k~_ezZlv \u\h” m~qldwvgZy | _ieh\Z

0ZjZdl_jbklbdz a~Zgby yl\ey Iky \Z ghc oZjZdimjgklbdh
mqgblu\Zlv *ey h[_ki_qgq_gby dhfnhjlZz \gmlj_gg_c kj_"u
jZ[hlu kbkl_fu hlhie_gby a”~Zgby IhgbfZy ~bgZfbdm _
fZl _jbZekbkl fu \ _glbeypbb hjb_glZpbb b nhjfu Z IZd" _
fh gh hilbfbabjh\zZIlv o0Zjzdl_jbklbdb a~Zgby gqglh[u emq
\gmlj_gg_c | _fi_jZlmjhc baXxkighldlvgZz wg Hkph\gufb
gZijZ\e_gbyfb ijb ijh_dlbjh\Zgbb gh\uo Ibih\ a”&gbc
| iehaZsblhc y\ey I|Iky hilbfbazZpby | _iehaZsblguo b |I_
k\hckl\ a*Zgby

Ebl_jzImjz
1. Kl L_ieh\Zy aZsblz a~Zgbc :dimBd2ba j_">XKIGbWN_~7

2. Kl Hihie gb_ \_glbeypby b dhgrUmiZredmihyZgb KaGHl  >Z1Z
WA

? Y Khdheh\ L_iehnbdZpby b I_ieh\u_ k_I18-_nb@a”[ghbd_tefail\maXi\ Khdheh\
BanZl_evkdbc "hf FWB k *

=Zrh ? = :gZeba aZ\bkbfhwbb jlbbehdZljZqg _gghc gZhblde? gbb ba”Zgbc hl
jZaebqgqgudlhjh? = =Zrh : F Nhdbg @mjgZe KZgl_ogbdzZ bHiWghgt2. -Dhg~bpl
< +K -67

D: Abgg_gdh Zki Q@Qmpgur_\ ~ 1 g ijhn
NbebZe ©GBM ©FWB2 \ ] Kfhe_
BGL?JIJ?L:PBY J?AMEVL:LH< BKKE?>H<:GBY
BAHEYPBHGGUO IJHF?@MLDH< (;MF:®RYEHYGGUO
DHG>?GK:LHJH<

< gZklhys__ \j fy ZdlmZevguf | _r_gb_f ijh[e_fu
p_ehklghklb wg _j] Ibg_kdh]h h[hjm~h\Zgby b _]h klIZ[k
JZ[hlu y\eykhky \j f ggZy ~bZ]ghklbdZ baheypbhgghc kb
h[hjm~h\Zgby Ba\_klgh fgh _klI\h ijyfuo b dhk\ _gguo
khklhygby baheypbhgghc kbkl fu GZb[he i _jki_dlb\gu
hij_ ~ e gby \eZ ghklb [mfZ ghc ijhiblZgghc baheypbb
bkke ~h\Zgbb ijhp_kkh\ iheyjbaZpbb ~ iheyjbaZpbp \ ~byv
|1Zd dZd kh”_j"Zgb_ \ezZ]b \ baheypbb bf__| g_ithkj_"klI\_
khklhygb f baheypbb

GZb[hevrbc bgl_ j k \uaulZ | ZgZeba baheypbhggh
g_jZajmrZxs_lh dhgljhey Z bf_ggh f_Ih”*hf baf_j _gby Ihd]
Z[khj[pbb dhlhjujizduehlzg \ Kfhe _gkdhf nbebZe FWB
ithemqg_ggu_ wlbf f_Ih~ hf dhjj_ebjmxl k "Zggufb 1ihemq
\ha\jzZlgh]lh gZijy _gby ojhfzlh]gZrethqahKt\hij_gddah)
f_IThhf qzZklhlgh]h ZgBeboegdifb bkihevam_fufb 7~ey j_
ZgZeh]lbgguo azZz”*Zq
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>hklhbgkl\hf f Ih~Z baf_j gby Ihdh\ ~bwe_dljbqg_k
yley |Iky hlghkbl _evgZy ~ r \bagZ h[hjm”~h\Zgby bkihe
bkke_ "~h\Zgby ijhklhlZ bbahklZabyggh dhjhldh_ \j_fy ijh\
baf_j_gbc qlh iha\hey_ | \u\h”*blv bkke_"m_fh_ kbeh\h
wdkiemZlZpbb gZ [he__ dhjhldbc kjhd hlghkbl_evgh ~jm]

HrgZdh ~Zggu_ ihemqg_ggu_ ijb baf_j gbb g_ \k_
oZjZdl b Ij _[mx] [he__ Jem[hdh]h ZgZebaZ q_eh\_dh
"hklZlhggufb agZgbyfb ijhp_kkh\ ijhl_dZxsbo \ baheypb
hr"ghagZgghc bgl_jij_IZpbb j_amevlZlh\ bkke_ "~h\Zgby

< N"Zgghc jZ[hl_ [ueb ijh\_~ gu bkke_ _"h\Zgby bahey
]jmiiu f_|Zeeh[mfZ guo dhg”_ gkEBlE@d\ fZjdb*"Z \uimkdZ
dhlhju_gZoh”bebkv \ wdkiemZIlZpbb [he_ _ e | Bkke_:
ihfhsvx f_]Jhff_IjZz & $ dhlhjuc ithalhey | baf_jylv
1 ZjZf_IjWR, U, DAR, PI, C, |, DD Baf_j_gby ijh\h*bebkv ijb
bkiulZl _evguo gZijy _gbyo < < b <

GZ jbkmgd_ ij_"klz\e_gZ az\bkbfhklv khijhlb\e
ijbeh” _gby gZijy _gby < "ey dhg™ _gkZlhjZ «

JbkmghdAZ\bkbfhklb khijhib\e gbyijiblehj’ fgp gZijy  _gby

Ke “mxsbf wlzZihf jzZkkfzIljb\EhXB]hy\ley Iky ihkljh_c
aZ\bkbfhklb IThdz ml_qdb hl \j_ f gb :[kljZ]bjmykv hl
\ualZggh]h Jukljufb \b"Zfb iheyjbazZpbb jzZkkfzZljb\Zy
"bZiZahg_ hl h k_dmg” b ijh\_7~y Ziijkedkbfg@pbx
oZjZd!l _jbkipa\Z”*"zggZy gZ jbkmgd _

Jbkm@hdiijhdkbfZpby "Zgguo IlhdZ ml_qdb ijb gZijy _gb_
Lj Ivbf dexqg_\uf wlZihf y\ey |ky \u\_~ gb_ iheyjbaZp
ihljehs _gby \uiheg_ggh_ gZ hkgh\Zgbb jbkmgdZz
fZdkbfmfh\ nmgdpbb jbkmghd
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Jbkm@hdiheyjbaZpbhgguc ki_dlj ih]jJehs_gby k \u®_e_ggufb fz
ki_dljz Ihdz iheyjbazZpbb ijb gZijy  _gb_ <
GZebgb_ ~"\mo fZdkbfmfh\ ijb \u\_~ gb_ iheyjbaZpl
h[tykgy |Iky gZebqgb_ f Jhfhazjy”*Z bij]*ih¢maBdljyé¥gh
hi\_gZxsb_aZ khklhygb_ baheypbhggh]h fZkeZ b [mfZ]b
ljh\h~"y ZgZeh]bggu_ hibkZgguf \ur_ wlZiZf baf_j gb
bkke ~m_fh]lh dhg” _gkZlhjZz gh “ey bkiulZl _evguo gZijy
4) b < jbkmghd [ueb ihemqg _gu ke _"mxsb_ iheyjba.
ihljJehs _gby b \u®_e _gu bo fZdkbfmfu

JbkmgdghdiheyjbaZpbhgguc ki_dlj ih]lJehs _gby k \u®_e _ggufb fzZ
ki_dljz IhdzZ iheyjbazZpbb ijb gZijy _gb_ <

JbkmhtdliheyjbaZpbhgguc ki_dlj ihlJehs_gby k \u®_e_ggufb fzZ
ki_dljz Ilhdz iheyjbazpbb ijb gZijy' _gb_ <

GZ hkgh\Zgbb azZ\bkbfhkl ¢ ihemq_-ggfilho gdhZ kj'b kexzdd Z

\u\h”® h kf_s_gb_ hkgh\gh]h fZzdkbfmfZ ih hkb \jJ_f_gb Z

Zfieblm”~u i_j\h]h fZdkbfmfZz Ihemqgq_ggu_ ~Zggu_ k\b
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mom~r_gb_ dZq_kI\Z baheypbhggh]h fZkeZ b \hafh ghc
LZdbf h[jZahf khklhygb_ bkke_"m_fh]h dhg”_gkZlhjZz
ohjhr__ k y\gh \ujzZz  _ggufb ijhp_kkzfb klzZj_gby dhlhj
h[jZahf kdZaZebkv gZ baheypbhgghf fZke _

LZd _ [ueb ijh\_~ gu bkiulZgby ZgZeh]bqguo dhg”_
dhlhjuo dhg”™_gkZlhj « aZkem b\Z | hI™ _evgh]h \gbfZc
ijb\_~ g 1]jZnbd iheyjbaZkiblgjghrhs _gby k \u”_e_ggu
fZdkbfmfzZfb ki_dljZ IhdZ iheyjbaZpb®0dgfb gZijy _gb_

Jbkm@hdiheyjbaZpbhgguc ki_dlj ih]jJehs_gby k \u®_e_ggufb fzZ
ki_dljz IhdzZ iheyjbazpbb ijb gZijy  _gb_ <
DZtdb~gh ba jbkmgdZ aZ\bkbfhklv bf__ 1 g_ Ibibggmx
bgl jij IZpbb ihemqgq _gguo "Zgguo GZebgb [&heXgh]db¥fi
fZzdkbfmfz k\b”~ | _evkl\m_| h kihkh[ghklb baheypbb \u:
dhebqg_ klI\h aZjy gguo gZklbp [_a ijh[hy baheypbb HA?
[hevrh]h Zfieblm~gh]h fzZdkbfmfz dzd ij_"klz\e _gh
k\b” | _evkl\m _| h gZebgbb \ha“mrghc ihju \ lThes_ bahey
LZd _ [ueb ihkljh_gu ZgZeh]bqgu_ aZ\bkbfhklb "ey
gZijy _gbc < b < dhlhju_ ijb\_~ gu gZ jbkigdgh b

JbkmghdliheyjbazZpbhgguc ki_dlj ihlJehs_gby k \u®_e_ggufb fzZ
ki_dljz IhdZ iheyjbazZpbb ijb gZijy _gb_ <
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Jbkm@hdiheyjbaZpbhgguc ki_dlj ih]jJehs_gby k \u®_e_ggufb fz
ki_dljz IhdzZ iheyjbazZpbb ijb gZijy  _gb_ <
lheyjbaZpbhgguc ki_dlj ij_"klZ\e_gguc gZ jbkmgd_
nhjfm qglh k\b” | evkl\ghhlitm\ulhfgb bkiulZl _evgh]h gZijy
Nh < \uaulZ | rmglbjh\Zgb_\ha”“mrghc ihju b “"bwe dlj

\gh\v bf__ | h*ghjh*gmx kljmdImjm
IlheyjbaZpbhgguc ki_dlj 1j_"~klZ\e_gguc gZ jbkmgd_
ZgZeh]lbggmx nhjf_ ithemqg_gghc gZ < Ih~h[gh_ ih\_

bhgbaZphbhtdghc*bwe dljbdZ ij "klZ\e_gghc gZ jbkmgd _

JbkmghdBhgbazZpbhggu_ ihl_jb ihjbkluo “"bwe_dljbdh\
ljb bkiulzl _evghf gZijy _gbb < gZ ]jZgbp_ ihju
gZdhie_gb_ aZjy _gguo gZklbp | _f kZfuf ijhbkoh”bl ih\u
gZ ihj_ 1jb m\_ebqg_gbb bkiulzZl _evghlh gZijy _gby ijr
\ha“mrghc ihju Ihke_ ijh[blby \hamrghc ihju iZ» _gb_ gZ
mf_gvrZlky b m~ZjgZy bhgbaZpby ij_djZszZ |lky Q_j_a
N evg_crbf m\_ebq_gb_f bkiulZl _evgh]h gZijy _gby \ha’

©\dexqgbllkyg  [m” _| ijh[b\ZIvky ihdZ
dhebqg_klI\h aZjy gguo qZklbp g_ [m”~_| ~hklZlhqguf
ijhp_kkZ m~Zjghc bhgbaZpbb

GZ hkgh\Zgbb ihemg_gguo ~Zgguo fh ' gh k~_eZlv \
hfez”"Z | \ukhdhc gm\kl\bl _evghklvx b iha\lhey | hp
kbkl _fu d ~_ckl\mxsbf gZ]jmadzf H~”rgZdh klZgh\bklky
\hafh " gh \hagbdgh\ _gb_ kblmZpbc ijb dhlhjuo "ey
ithemqg_gguo ~Zgguo g_h[oh”bfZ 2hklZlhqgZy 9Zmqg.
bkihevamxs_]h *Zgguc f_Ih”
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B : Dzazjh\ : K Dm~jyrh\ jmd L K E
NbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft
J;AJ.;HLD: KLIMDLMJGHC KO?FU B :E=HJBLF:
NMGDPBHGBJH<:GBY :KBGOJHGGH=H WE?DLJHIJB<F
G:KHKGHC KL:GPBB

>7Z99Zy klzZlvy gZijZ\e_gZ 9gZ bamq]jg]myebq@k finldh
we _dljhijb\h~rzZz 7~ey p_gljh[_"guo gZkhkh\ g_Hfdh"bfi
| ogbg_kdhc beb iblv_\hc \h?~u b i_j f_s _gby __ ih
kKhhi\_Tkl\bb k azZ”~Zgguf agZq_gb_f gZihjzZz JZ[hlZ gZ
] _]mebjh\Zgbb qgZklhlu \jZs_gby ~\b]Zl_e_c¢ \ Z\lIhfZlbqg_
kgb™ _gbb h[t _fZ ihlj_[ey_ _fhc \h~u qZklhlZ \jZs_gby ~\b]Z
kg | kgb  _gby \ _ebgbgu gZijy _gby b baf g gby i_jbt
dexq_c bg\ jlhjz 0OZzjzdl_jbklbdZ p_gljh[_"gh]lh gZkhkZzZ I
"bZiZahg j_]Imebjh\Zgby qlh \Z gh ~ey gZkhkh\ k].j_]meb]

<jZajZ[Zlu\Z_fmx kljmdImjgmx ko_fm [m*ml| \oh”?blv ke

[2]:
Mb]zZl_endexqZ |\ k_[y we_dljh~\b]Zl_ev b ij h[jz
mkljhckI\h

jZ[hgbc hj]Zg_™mdlh@hlhjuc yley Iky i_j ~Zlhg
mkljhckI\hf
mijZ\eyxs__  mkljhckl\h \  dzg_kI\_ dhlhjh]h

we dljhgguc [ehd mijZ\e _gby
JZkkfhljbf ~hihegbl_evgh we_ f glu dhlhju_ \aZzZbf
we_dljhijb\h” hf
bklhggbd wg lj]mmZagZy k _Iv i_j f;ggh]h IhdZz
hit _dl \ha”_ckBkwegbl evguc hj]Zg \ dZq_KkI\_
\ukImiz | p_gljh[_"guc gZkhk
\g_rg__ mijZ\eiZgdp ew ijb[hjh\ hi_jzZlhjZz
JZkkfhljbf ih~"jh[g__ dZ ~uc ba \ur_i_j qgbke_gguo we_
We _dljh*\b]zl_eXxq_«I\_ we_dljh*\b]ZlI_ey \uklmiz_1 |
Zkbgojhgguc we _dljh”*\b]ZIl_ev dhlhjuc y\ey |ky we._
ij_h[jZah\Zl_e_f wg_j]bb
< "Zgghc kbkl_f_ijbf_gyxlky M\Z ij_h[jZah\Z]l_ey Dbf_>
mijZ\e_gb _ < dzZq_kI\_ h[t_dlZz \ha”~_ckl\by \ukImiZ
mkljhckl\h
lj_h[jZah\Zl_evgh_ mkljimdddfhc k B h Ij_"gZagZq_ggh_
baf_g_gby we_dljbg_kdbo iZjzZf_Iljh\ k h~gbf gZ[hjh\ \oc
we_dljbqgq_kdb_ izZjzf_lju k *ym]bf gZ[hjhf \uoh”~gidph\_ebqt

jhev ij_h[jZah\Zl_evgh]h mkljhcklI\Z \uihegy | ij_h[jZah\Z
| _j_*Zlhqgh_ mkljhcikl\in[jZAZah\Zl_ev f_oZgbq_kdhc v
hkms_ kl\eyxsbc i_j ~Zgm f_oZgbq_kdhc wg_j]Jbb hl h[t

gZ]jmahgghfm f_oZgbafm Bf y\ey |ky j_"mdlhj nhklZgh
MDb]zZl_ey ih hi®_evghklb
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< dZqg_klI\_ mijZ\eyxs_]h mkljhckI\Z \ukImizZ_| mkljhckl
\g_rgb_ kb]JgZeu LZdbf mkljhckl\hf y\ey Iky [ehd nhjfb
mijZ\e_gby HJ[t_dlhf mijZz\e_gby y\ey Iky ij_h[jZdh\ZI_e
we_dljh*\b]Zl_ev

< dZq_kI\_ bklhqgbdZz iblZgby ~ey we_dljhijb\h”*Z \uk
kK Ivi_j_ f _ggh]lh IhdZ

<g_rg__ mijZ\e] gklzZ\ey | kbhklijZme gby [he__ \ukhd
mjh\gy ih  hlghr_gbx d we_dljhijb\h*m dhlhjZy ihkl
bgnhjfZpbx ey dhjj_dlgh]h nmgdpbhgbjh\Zgby we _dljhijk

Bkihegbl _evguc hj]j]Zg we_ dlglZighkh*k xthfhsvx dhlhjh
hkms_ kl\ey |ky j ]Jmebjh\dZ g9gZihjZz b ih*Zgb \h”u \
| ogheh]bqg_kdbf Ij [Bh\Zgb f

KljmdimjgZy ko_fZ we dljhijb\h*Z gZkhkghc klZgpbb i

JbK KlIjmdImjgZy ko _fZ we_dljhijb\h*Z gZkhkghc |
ce]lhjblf nmgdpbhgbjh\Zgby Zkbgojhggh]lh weghdjhijt
klZgpbb ijb\_"*_g2.9gZ jbk
JZa[_jZe]lhjblf ih*jh[g_ _

1. ih~"Zqz gZijy _gby k_1Ib

2. ZgZeba bgnhjfZpbb ihkimiZx;s_c k “Zlgbdh\

3. ijh\_jdZ khklhygby h[hjm~h\Zgby

4. nhjfbjh\Zgb _ gZ "ble jZIlhjzk\_~ _gbc h
we _dljhh[hjmAh\Zgbb

5. gZkljhcdz j_jEfBAlu we_dljh*\b]Zl_e_c \ khhil\_lI
| _ogheh]bqg_kdbf ijhp_kkhf

6. imkd kbkl_fu mijZ\e_gby

7. ZgZeba \ha”_ckl\bc i1hklmiZxsbo gZ ij_h[jZah\ZI_

8. ijhp_kk nhjfbjh\ZlghbhgZeh\ dhlihju_ ihildkizZxl

we _dljh”\b]Zl _eb k ij_h[jZah\ZI ey qZklhlu
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9. Ij_h[jZzah\Zgb_ wg_j]bb *ey hkms_kl\e; gby jZ[hlu
10. hkms_kl\e _gb_ jZ[hlu \jZs _gmkljgZkHkguo

11. ZgZeba kb]JgZeh\ ihklmiZxsbo k ~Zlgbdh\ h[jZIgu
12. dhgljhev agZqg_gbc \ _ebgbg we _dljh*\bh]ZIl _evguo
13. nhjfbjh\Zgb_ gZ ~bkie__ hi_jZlhjzZ k\_~_gbc h jZ]JlI

JbkR :e]lhjblf nmgdpbhgbjh\Zgby
Zkbgojhggh]lh we dljhijb\h"Z

LZdbf h[jZzahf jZajzZ[hlZggZy kIjmdIimjgZy ko fZ ij_
aZfdgmlmx kbkl_fm we_dljhijb\h”*Z ij_"gZagZq_ggmx “ey
MblzZl _e_ ¢ gZkhkh)\ jZ[hlZxsbo ih hij_~ e _gghfm [
Zelhjblfm k ih~”r_j"Zgb f ihklhygkl\Z az”~Zgguo izjzf_|I
ko fz ihalhey | jzZajzZ[hlZlv fz| _ fZlbg_kdmx fh” _ev
we _dljhijb\h~Z k qZklhlguf j_]mebjh\Zgb _f b mijzZ\e _gb
aZdhgm

Ebl_jZImjZz
1. :gmgbg : KKkl _fu mijZ\ewgbdgljhijb\h*h\ mqg_[gbd “ey \mah\Fhkd\WK :gmq
:dz~_fb X
2. _FhidZe_gdh < < Kbkl_fu zZ\IhfZlbabjh\ZgghPh mij_[vgd d&d | jfhH k\AeF gdh
BgnjFE -576 c.
3. Njheh\ X F J_]mebjm_fuc Zkbgojhgguc we_dljhijb\hX Fmdjhgeh\ ikkh[b_
R_eydb&I[ EZgv -464c.
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F: Debfbg kim~ jmd : F Nhdbg |
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfr

KBKL?F: L?IEHKG:;@?GBY =HJH>:

Kbkl _fz |_iehkgZ[ _gbyijBhja9Zlky "~ey m~h\le_I\hj_
g_h[oh”~bfhkl_c gZk_e_gby \ hihikr”? glbb\ Jdljyeyxbb < dZq
bklhggbdh\ |_jfbg_kdbc wg_j]lbb ijbf_gwellhjhHklZgpbb L
dhl_evgu_ < dZq_kI\_ |1 _iehghkbhhéy iKbkkhpexNkgb f ijz\
gbklhlu gZijbf_j dzZd ijbf_kb hiA{Zixig\ hkZ*hd b jZajmr
| ieh\uk Ib -82A wlhllhieh\u_  kbfbxl Ijm~*gmx bg g _jgm
dhgkljmdpbdlgfidblg _kdmx hqhkMadm Mihlj _[e_gb_ | _ieZ [he
g_jzZ\ghf_jgh q_f mihljhjjeqg btb*u ihlhfm qglh e_Ihf mqZkl
hlZieb\Z Iky >ebl_evghklv hlhibl_evgh]h k _ahgZ |
aZ\bkbfhklb hl ih]h~rguo djbl_jbc Jhjh*Z < kbkl_fm | _ietl
bklhggbdez | _iehKibkl fu hlhie_gby fh'gh jZza” _eblv gZ
ih"dexqg_gby kbkl_fu

AZ\bkbfzy kbkkjfZk¥\zZz | _iehi_j_~Zqgb hl bklhggbdzZ |_
dhl_evgzZy b~ ml gZijyfmx d ihlj_[bl_ex < wlhc kbkl
p_gljZevgu_ beb hl* _evgu_ imgdlu hlhie_gby 1Iljhs_ ]h\hj
k Ib ih~Z 1Tky g_ihkj_"klI\_ggAzZdbkdlfZy yko_ fZ | _iehkgZ["
ihdZaZgZ gZ jbkmgd _

JbkmdhAZ\bkbfZy ko_fZ | _iehkgZ[ _gby

G _aZ\bkbkbkl fu < ~Zgghc kbkl f_ _klv PLI b BLI
pbjdmebjmxsbc ih | _fjfbhgi&kll\uf k_1dZfb gZ]j_\Z_ 1 \h-
| iehh[f_ggbd _hqg_jlZzgb_djZkgZy b a_e _gh\ZIZy ihehku
| iehh[f_ggbd_ | _kg__ pbjdmebjm_| gZ ieZlnhjf_ hlhig

dhglmj hjZg  _\Zy b ]hem[Zy ihehku G _aZ\bkbfzZy ko
jbkmgd_

147



Jbkmgh@ aZ\bkbfzZy ko _fzZ | _iehkgZ[ _gby

GZkhku ~ey ij_"hlI\jZs _gby h[jZlgh]h ihlhdZ bkghevam
kZpbb ihl_jv VaZunbla q_d beb k[h_\ \ kbkl_f_b ~ey ih~"_j
\ h[jZlguo Ijm[hijh\h”*Zo

FmgbpbiZevgu_ kbkl _fu I _iehkgZ[ _gby deZkkknbphbjr
sbf ijpbagzZdZf

KI i _gv dhgp _gljZpbb

Kihkh[ ijhba\h?kI\Z | ieZ dhf[bgbjh\Zggh_b jZa” _ev
| ieZ

Kihkh[ ih*Zgb ]Jhjyg_c \h”u b hlhie_gby hldjuZZy ]h
_lky g_ihkj_~klI\_ggh ba k_Ib p_gljZebah\Zggh]h | _iehkg
p_gljZebah\Zggh]h | _iehkgZ[ _gby

Kihkh[ th*Zgb | _ieZ ihlj_[bl_eyf h”ghklmi_gqgZlu_ b
lu_ kbkl _fu |l _iehkgZ[ _gby

?s_ kbkl_fu | _itehkgZ[ _gby h[hagZlgdehighkbl\le4ym iZ]j
]Zza \h~"Z \ha”“mo

L _iehghkbl_ev h[yaZg hl\_qZlv ihdZgdB])begbqgkKdbiZh
| ogba#wlhghfbg_ kdbf

K\hcklI\Z | _iehghkbl_ ey

=Za ithemqgZxl ijb k]lhjZgbb ]hjxq_]h hg \ez”_Z 1 \ukl
Imjhc gh i_j \hadzZ ]ZazZ “h\h~bl kbkl_fm hlhie_gby d |_j

1Zj \uoh”bl ijb dhg”® _gkZpbb \ gZ]j_\Zl _evguo mkljhcl
ijb | _jfbg_kdbo gZ]jmadZo \nkfZdgrglklylZevgufb | bhehghk
| eyfb

<hAZvlh | _iehghkbl_ev dhlhjuc \ez”_ | \ukhqgZcr_c |_
lehlghklvx ih kjZ\\g” rpghkbfb | _iehghkbl_eyfb kh[kI\_ggh ql
\_jhylghklv IjZgkebjh\Zldh[gequrkl\iehlu gZ ]b]Zglkdb_ jZk
yghby bf _y ijb ~"Zgghf g_\ukhdb_ | _jifjloq gkdbevrhd jb
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f_Ijh\ljm[hijh\h~h\ b fZe _gvdbo | _fi_jZImjZo gZ]j XAZ ieh!
| _evguo ijb[hjh\

<ha”mo ihevamx| \ kbkl _fZo g _\ _khfh]h hlhiebgby c
\Z | "he]h\j_f ggmx | _fi_ jZImjm \ ihf_s gbyo

Kbkl
fZ(PL) bebhzkij ™ ebl _evwguddl), jZkiheh  _gQhucmklhdg
hfl _ieBihlj [bl_e\wlbkbkl fZla\heyaf gyl&jzZf |ju ieh
ghkbl \dghhl\_Iklkbbklguflg _[h\Zgbylbj [bl.ey

Hgb hkgZs_gu gZkhkgufb mkiBghléZ¥ib*hgZ]) \ZI|l _eyfb
dhlihju_ j_]mebjmxl ij_"hojZgbl_evgu_ deZiZgu]rhdiykihev
jh\b "Zldgddhlhju_ gm®gwy h[_ki_qgq_gby ihlj _[bl_e_c¢c g_hJt
1 ZjZf_Ijhl\_j _dZgwedb gZ]j_\ \h*u fZ]bkljdelvighdni_ j\Zy
kilmi_glwkihevam |ky “ey qZklbgghc beb iheghc ]b~*jZ\etk
jZkij_~ _ebl _evghc k_Ib \lhjZy klmi_gv Ba p_gljZevgu
PLI beb jZchgguo | _ieh\uo imddiahgldkhbl ev k ghjfZlb\gt
1 ZjZf_1jZfb ih"Zflkyjgwuc | _ieh\hcdhiddllh a~Zgby ey f_Kkl
ihlj _[bl_e_c ih jZzagdimphigh\inNlhjhc hg_j_"b

< |h ~_ \j_fy ih*klZgpbb p_gljZzebah\Zggh]h | _behkgZ]
\Zx!| Thevdh kf_r_gb_ ih~t_fh\ h[jZlghc \h~u hl PLI f_klgh
jZkoh”~Z \h~u ~ey ]lhjyq_]lh \h~*hkgZ[ _gby b mqg_|I iihlj_[e_
ehkgZ[ _gby ih*jZza”_ ey |ky gZ fZ]bkljZevgmx k_N jZKki
ghf gZijZ\e_gbb gZk_e _ggh]lh imgdlzZz jzZkij_~ _eblZevgmx
eh\' b jZchgh\ b hI\_I\e_gby d hl*_evguf "hHeZgblihéjh\[tbd e
k Ib dzZd ijZ\beh y\ey |ky jZ*"bZpbhgguf ieZghf hHI" e\
I _j_"Zqgb kh_~bgyxlky f_""m kh[hc beb f_""m \_I\¢fb mkl
bfhk\yab qglh[u ba[_"ZIvi_j [h_\\Nih”*Zqg_ 1| _ieZ ihlj_[bl_.

< djmiguo ]hjh*"Zo k [hevrbf dhebqg_ _klI\hf djmiguo bk
kljhylky [he keh gu_ | _ieh\u_ k Ib _ \dhe\
f.>eywzZ” "gidhlwlblkbkl \Z " gBob_jZjobq_d&kdgkljmdpgby
bdhlhjh&wbkl_ fZa[bbZdy~ragZqg ,exdhdahbloh” j ikh[kI\
_ggmbggmX*r"Zgdm gvrZxskfxkél\ jog d4gZg _dobh g fm

<_9p
gyykl_i_gphba\_"bgklhqgbdilzZjy "masykl_i_gk_Iv_j_"Zqgb
| i
eXih"klZgpbpflyljZzebah\ZdggelkgZ[ by gykl i gyZki
] N ebl _ekglydexqg_ _gbyfdmiZl.ehgyqb_ bklhggbdib h[_ ki
\Zx|l ih*Zgm ]Jhjyqg_c \h”u k ithklhygghc |_fi_jZImjbc b ~:
| evgmx k_Iv pbjdmeypbx \h?u \gmljb kbkl_fu b ih~™_j".
]b~rjh~rbgzZfbqgq_kdh]h b klZlbg_kdh]h ~Z\e _gby \ kbkl_f
\dexqZ | \ k_[y ki_pbZevgu_ mklzZgh\db "ey hgbkldb \h"
h[jZ[Zlu\Zx] b kgb Zxl kh”~_j"Zgb_ \h~u Hkgh\ghcZihlhd
_lky d maeZzZf Jhjyg_c aZijzZ\db q_j_a hkgh\gmx k Kv hlhi
ij_~ ey Iky ih \k_fm Jhjh m \ JLI Z \ ]J]hjh*kdhc kZIb ih”
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\bkbfu_ ]b”jZ\ebq_kdbc b dZehjbq_kdbc j “bfu B_jZjobc
kbkl_fu | _iehkgZ[ _gby ]1ZjZglbjm I mijzZ\ey fhklv \h \j_fy

Hp gdZ gZ”_ "ghklb kbkl _fu I.iehkgZ[ _gby

GZ~_"ghklv kbkl_fu | _iehkgZ[ _gby ]ZjZglbjm _Iky gz
\k_o0o khklZ\eyxsbo kbkl_fu | _iehkgZ[ _gby ho\Zlu\Zy g
ith"Zgb ]hjxqg_]h b bgnhjfZlhju | _ieZ b \h~u ijbkh_"bg_
| iehkgZ[ _gby < p_ehf ZdlmZevgufb ihdZaZzZl _eyfb ey
| iehkgZ[ _gby kqblzZxlky wfibjbqgq _kdb_ ozZjzZdl_jbklbdb
dhlez b k\yaZggh_ k "~Zgguf g_~hklmighklv Z\Zjbcgh

.DY Z\Zjby .DY g_"“hkIimighklv zZ\Zjbcgh]h | _iehkgZ[ _
f _ jhijbylb_ jZkqg_lgZy | _jfbg_kdZy fhsghklv kbkl_fu I _ieh
]hnr =dZe | j_f gZ ~Zgguo oZjzZdl_jbklbd Jh\hjbl h m

ihgb® _gbb gz~ “ghklb jZkkfzljb\Z fhc kbkl fu I iehkgZ]
wib 0zjzdl jbkibdb g_ bf x| \k_ rZgku [ulv ijbf_g_ o
mgb\_jkZevguo kbkl fguo o0zjzdl_jbklbd ihlhfm qlh h

\_s_klI\h khihklz\e_gby kbkl_f | _iehkgZ[ _gby >ey hp
kbkl fu | _iehkgZ[ _gby gm gh ijbf_gblv gZjm gu_ ¢
gZ”™_"ghklb kbkl_fu wlb dzZd ~Zggu_ h kbkl_f_ | _iehkgZ

we dljbg_kI\Z \h?u b ]Jhjxqg_]h *ey | jfbg_kdbc wg j]bb
< j_amevlzl_ bkke_"h\zZgby | _iehkgZ[ _gby Jhjh"Z Jue
"ZggZy kbklhefy Iky \Z guf we f _glhf ~ey h[_ki_qg_gby
mkeh\bc "bagb gZzk_e _gby H”gZdh nzZdlhju 1Zdb_ dzZd m
b g ~hklzlhgqgh_ ]Jhkm~Zjkl\ _ggh_ nbgZgkbjh\Zgb_ijb)\
wnn_dlb\ghklb kbkl_fu b m\_ebq_gbx aZljzl gZ ijhbal\l
ih\ur_gby wnn _dlb\ghklb | iehkgZ[ _gby ]Jhjh*Z b mf_gv
\ebygbc gZ hdjm Zxsmx Kkj_"m g _h[oh”"bfh \g_ ~jylv
| ogheh]lbb b f_Ih~u jZ[hlu WIh fh | \dexqgZlv \ k_][y
Zevl _jgZlb\guo bklhggbdh\ wg j]J]bb [Zdbo dZd kheg qgqgZ
|1Zd" _ hilbfbaZpbx kms_klI\mxs ¢ bgnjZkljmdImju b \g_*j
kbkl _fhc gZ hkgh\_ fZrbggh]h h[mq_gby < p_ehf j_r_gb_
k | _itehkgZ[ _gb_f Jhjh*Z y\ey |ky \Z guf rZ]hf \ gZijZ\e_
jZa\blby kh\j f gguo ]Jhjh”h\ b hojZgu hdjm Zxs_c¢ kj_"u

Kibkhd ebl_jZImju

Bgl_jgilkmj®lh 1Zdh_ | _iehkgZ[ _gb_ b hidm~Z hetrufblgg/l oZ IRWN{EY g BY¥ R
19.03.2023)

t —POEAPFROOGEOETA OEOTN O hifph:EskBfieanet/preview// “AODA NAOAUEDEaA
19.03.2023)
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G : Dhe _kh\ : H @mjZ\e:. Bkibk jendZ kI ij
NbebZe N=;HM <H ©GBM ©FWB2 \ ] Kfh
KH<J?F?GGH? L?IEHH;F?GGH? H;HIM>H<:GB?
=J:NH:G:EBLBQ?KDBC F?LH> J:KQ?L:

Kh\j_f _ggh_ | _iehh[f_ggh_ h[hjm~h\Zgb_ y\ey Iky ~hj
h[hjm~h\Zgb f < fZrlZ[Zo ijhfure_gghklb qZklh bkihev
[hevrhc fhsghklb b jZzaf_jh\ qglh ijb\h”bl d bo \ukhdhc Kkl
ithwlhfm ih”[hj | _iehh[f_ggbdZ ke_"m_I| \uihegylv ihke_
]b~rjz\ebqg_kdh]h dhfihgh\hggh]lh b ih\_jhggh]h jZkq_IZ
jZ[hlZz L _ogb_qgkdbc jZzkqg_ | fh gh ijh\h~blv jZagufb f_Ih
ijhklhc \j _fy g_aZljZlguc yveygd&plpgnkhdbc dhlhjuc hkgl
| hf glh ijb mklzZzgh\b\r_fky | _ieh\hf j_ "bf_ m~_evgh
i _j_~zZ\zZz _fh_ \ _~bgbpm \j_f gb qgq_j_a \k_ kehb kl_g
ihklhyggZy b jZz\gZy dhebg_klI\m | _iezZz i_j_~zZ\Z _fh]h hl h
Afm]lhfm

>ey ih”jh[gh]h jzZkkfhlj_gby \ur_ mdZaZggh]h f_
JZkkfhlj _lv ijbf_j G_h[oh”~bfh jZkkgblzlv k_I_\hc ih?”
bklhggbd_ I-ijghture _gghc -i\hyhh]j _cghc dhl_evghc >ey
g_h[oh”bfh bkihevah\zZfZ ¢jiblyg _kdbc f_Ih”

Bkoh”~gu_ "~Zggu_ ih”h]j_\Zl ey ba\_klgu b ij _"klZ\e ¢

LZ[ebpZBkah*gu "~Zggu _

Lbi mklZgh\db ]hjbahglZe
L iehijhba\h~bl evghklv 4 4000
=j_xsbc L WY K 133,5
| iehghkbhbgZkus ¢
\h~yghc iZ] 3g Flz 0,3
H[h]j_\Z _ fuc LY f& 45,0
| iehghkblhéy LITT f& 100,0
. — ~
Dhwnnbpb_ gl | _iehijh\h*ghklk 520
JZaf _ju Ijm[hd 202
L jfbg_kdh_ khijhlb\e _gb_ aZz 0,0003
Kdhjhklv \h~u \ Ijm[Zo Z 1,2
Dhwnnbpb gl | ieh\uo ihl |y 0,98

F _Ihrbdz ~Zggh]h f_|Ih”Z ijhklzZz \ kjzZ\g_gbb k ~jm]
aZdexqZ_lky \ hij_" e _gbb aZ\bkbfHleh hI*® _evguo
ihke_ ~h\Zl _evgh jZkiheh  _gguo mqZkldh\ I _j_oh?™,
dhg” _gkbjmxs_Jhky \h~ygh]lh izZjZz d gZ]j_\Z_fhc \h™_ |
ljm[hd

>ey gZqZeZ hij_~ eyxl kj_~g_eh]Zjbnfbq_kdbc [|_fi_
| iehghkbl _e _c
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AZl f gZqbgZ _Iky hij_~ e _gb_ | _fi_jZImjgh]lh gZihjz
kil _gdb

Z | _iehhi~rzqz hlizjz d kl_gd_ Ijm[db

1~ dhwnnbpb_gl | _iehijh\h~*ghklb kl_gdb Ijm[db
dhwnnbpb_gl "bgZfbq_kdhc \yadhklb ijb
n-dhebq_klI\h Ijm[hd \ h*ghf oh”™_ rl
lehlghklv gZkus_ggh]lh iZjZ ijb
dhwnnbpb_gl dbg_fZlbg_kdhc \yadhklb
tmkdhj_gb_ k\h[h”*gh]h iZ*_gby
jZaghklv I _fi_jZImj
\gmlj _ggbc "bZf _Ij Ijm[hd f
L iehnbabg_kdb_\ _ebgbgu \h*u b iZjZ g_h[oh”Dbf)

dhwnnbpb_glh\ | _iehhI?*Zgb hij_~ eyxlky ih kj_"~gbf
| iehghkbl_e _c¢c b ij_~klZ\e 2gu \ IZ[ebp_
LZ[ebpZ AgZq gb_ | iehnbabg _kdbo \ _ebgbg ~ey ]l
| iehh[f_ggbdZ
< ebgbgu AgZq_gb
r>" d] 2164,1 1000
1,662
Lh]*Z dhwnnbpb_gl | _iehhlI?~Zqgb hij_"_ey_ Iky

M~ evgh_ dhebqg_kI\h | _ieZ hl iZjz d k&zd&\rthky ~_

g _dhlhjuf i_j_iz~hf 1 _fi_jzImj f_“~m 1| _iehghkbl_eyfb
iehlghklv | _ieh\uo ihlhdh\
= = 12158,6 <l ;

[
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<| :

\' M”* evgh_ dhebqg_klI\h I _ieZ i_j "Zggh_qg_j_a gZdbi
= = <|;
] M~ _evgh_ dhebqg_klI\h I _ieZ hl gZzdbib \ \h”_ ih nhjf
= 3100 <l
Azl _f az~Z\rbkv s g_dhlhjufb i_j iz~Zfb | _fi_]
hij_~ ey fiehlghklb | _ieh\uo ihlhdh\ J_amevlZlu ij_"klZ
LZ[ebpZ Dhwnnbpb _glu | _iehhl*Zgb b m”~_evgu_ |_
jZaebqggyo
, , <l <| <| <|
2 12158,6 | 24317,2 52000 6666,67 | 16402,6
5 9669,4 48347 130000 | 16666,67| 41006,5
10 8130,9 81309 260000 | 33333,33| 82013
15 7347,2 110208 | 390000 50000 123019,5
20 6837,3 136746 | 520000 | 66666,67| 164026
Kljhbf ]JjZnigdb jbkmghd lh kmffZjghfm ]jEZnbdm gZ
ijb t=56,66 lhemqz f <l .
Jbkmghd -ZpZretblbqg_kdbc f_Ih” jZkqg_IZ
Dhwnnbpb_gl | _iehi_j ~Zgb ih nhjfme _
d = <
lehsZ”v ih\_joghklb I_iehh[f_gZ ih nhjfme_
F= = =41,6
=jZnAgZeblbg_kdbc f_Ih” yley |ky ~hklZlhggh ijhkluf
Aim]bfb hevrmx keh ghklv wlh]h f _Ih~"Z khklZ\ey _
djbl _jbZevgh]h mjdhgungiloywb glZ | _iehhl*Zgb Ihke_ jZk

mdZazZgguf
| _iehh[f_ggh]lh ZiiZjzlZ g_ \u[jZgZ

f Ih~hf

ke ~m_|
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Ebl_jZImjZz
1.E [_~ VI > L_iehh[f_ggu_ kmrbevgu_ b oheh”bevguy khkrZgihdbl ®Mgbdghkdb1
\mah\ Ba”i_j jZ[ F ©Wg_j]by?
; < Ydhle_\ Ih\ur_gb_ wnn_dlb\ghklb kbkl_f | _iehgboydZp®b\hklbidhkegiZqgZ[ _gk
K

? : Dhg"m”~bg klm~ F : =_jfZgh\ kim~* jmd B : DZ[Zgh
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kf|
<U;HJ J:PBHG:EVGHC KO?FU KBKL?FU
<HA>MOHKG:;@?GBY 1J?>1JBYLBC

Kbkl fu \ha”mohkgZ[ _gby ijhfure_gguo ij _"ijbylbc
yleyxlky h~gbfb ba hkgh\guo wg j] Ibg_kdbo kbkl f 0 .

[hevrhc wg _j]lh _fdhklvx ijhp_kkZ ihemqg_gby b i_j_“/
wg_jlhj_kmjkZ
K<Ill gZoh”yl rbjhdh_ ijbf_g gb_\ jZaebqguo

ijhfure_gghklb kj_"b dhlhjuo f_IZeemj]lbg_kdZy b fZrbi
hljZzkeb bf_xI \_kvfzZ agZgbl_evgu_ h[t_fu ihlj_[e_gby k°
jZaebqgufb iZzjzf_1jzZfb

K<Ill \dexqZ_ | \ k_[y dhfij_kkhjgu_ klZgpbb ebgbb |jz
k Zlhl]h \ha”“moZ \hamohk[hjgbdb b jZaebggu_jZ
mkljhckKlL\ zZk ].

Ke “m_| hif_Iblv glh k Zluc \hamo fh | g_ih
bkihevah\zZlvky \ | _ogheh]bq_kdhf ijhp_kk_gZijbf_j \
hljZkeb "ey \uieZ\db klZeb b gm]JmgZ \ \ha“mohjZa” _ebl
|Zzd" _ fh | [ulv bkihevah\Zg ey kha”~Zgby kbeh\h]h fhf_¢
ijb\h~"Z jZaebgguo fZrbg b f _oZgbafh\ \ jZaebqggu
ijhfure _gghklb

lh  klIZlbklbg_kdbf ~Zgguf gZ ijhba\h~kl\h Kk ZIlh]
aZljZgb\zZ _Iky hdheh his_]h jZkoh”Z we _dljhwg_j]lbb g:
aZ\h"Zo b ~h gZ fZrbghkljhbl _evguo ij_"ijbylbyo
bkihevah\Zgbb we _dljbg_kdh]h ijb\h*Z dhfij_kkhjh\ m:
wg _jlbb gZ ijhba\h~RIkKhZIh]hf \ha*moZ khklZ\ey | hl A h
g \ aZ\bkbfhklb hl "Z\e _gby k' Zlh]h \ha”moZ 1IbiZ dhfij
mkeh\bc hoezZz » _gby b Ajmlbd& f.Zdlhjh\

GZ wlZiZo ijh_dlbjh\Zgby b wdkiemZI|lZpbb K<II gm'g
\Z ' guo azZ”Zq b \hijhkh\ ihal\heyxsbo \ agZgbl_evghc f_
wg_jlhazljzZzlu 1Zd b dZiblZevgu_ \eh  _gby \ kbkl_fm Kj_
fh gh hif_Iblv h[hkgh\Zgguc \u[h]j hkgh\gh]h b \kihf
h[hjm~h\Zgby jZpbhgZevgmx ko _fm IljZkkbjh\db k_Ib \
khlezkh\zZgb_j_"bfh\ jZ[hlu h[hjm~h\Zgby \ khhI\_Ikl\b
liZnbdzfb b izZzjzf_IjZfb ihlj_[e_gby h[_ki_g_gb_ mlbeba
wg_jlhj_kmjkh\
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P _evx ~Zggh]h bkke_ _~h\Zgby y\ey Iky jZkkfhlj _gb_
gZevguo ko f K<IlI Z bf_ggh ko _f k mqg_I|hf p_gbjZebaZp
azZpbb ijhba\h?kI\Z k*ZIlh]l]h \ha"moZ gZ ijhfure_gguo ij_ "’

DZd p_gljZebah\ZggZy 1Zd b ~ p_gljZebah\EggZy k
"_gby bf_xI k\hb ~hklhbgklI\Z b g_~hklZldb Gh \ k\yab
ij_h[jZah\Zgb_f kljmdImju fgh]bo ij_"ijbylbc b jZamdjm
ijhba\h”~klI\ \ ihké_ _kgbbe \lhaygbhdg_h[oh*"bfhkKMbgZe
ghlh_j_kfhljz ljZ*"bpbhgghc p_gljZebah\Zgghc ko \fu \ha”|
ithevad klbgogalbhheghkl¥xp_gljZebahkbgdhc

ljb \u[hj_ hilbfZevghc ko _fu \ha”mohkgZ[ _gby ¢
h[ _ki_gblv fbgbfZevgu wakZemgbX p bddggbodZevgdb ZI
lhgg__ gm gh gZclb \ZjbZgl k gZbf_gvrbf agZq _gb_f jZko

, (1)

1" BwdkiemZ|IZpbhggu_-j@2kohlZwev®u_ aZjdlhw ?
nbpb_gl wnn_dlb\ghklb dZiblZevguo \eh"  _ghbc

< \b”m keh ghklb ZgZeblbg_kdh]h j_ r _gby ~"Zgghc aZ
JZkkfZljb\Z _Iky g_kdhevdh \ZjbzZglh\ ko_f \ha”mohkgZ][ .
p_gljZebah\Zgguo ko _f 1Zd b gZklbgghc beb ~Z  _ ihegh
\ha”mohkgZ[ _gby

GZ jbk ij_"klZ\e_gu g_kdhevdh ko_f kbkl_fMNha”“moh
ijbylby Ijb ij_"ijh_dlghf jZkkfhlj_gbb ko f g _h[oh”bfh
ki_pbnbdm ij_"~ijbylby b izjzf _lju ihlj_[bl_e_c¢ ~ky I|h]h
kfhlj _gbx [ueb \aylu Ilhevdh j Zevgh \hafh gu_ ko _ fu k I
lhgdb aj _gby

Jbkmgh&ZjbzZgkijmdImaKjbjZagwkd _i_gyo
N p_gljZeb®dZpbb
Hkgh\gZy “hey dZiblZevguo aZljZl kdeZ”?u\MZ _|ky be
ij_kkhjgh]lh h[hjm~h\Zgby b fZ]bkljZevguo \ha”“goh\h”h)

155



gu_ kbkl_fu K<Il iha\heyxl h[_ki_qgblv wdhghfbx azZljZIl g.
gh ijb wlhf agZgbl_evgu_ \eh  _gby [m~ml \ Ijm[hijh\h”u
lzd"  azZ”~ZqZ g_ h”ghagZqgZ | d \hafh gu jZagbqgu_ \
pbc K<Il : bf _ggh fh gh ij _~mkfhlj _Iv g _kdhevdhbebgbc '
khhi\_IkI\_ggh mklzgh\dm dhfij_kkhjh\ gZ jZaebqgh_ *
kI\_ggh gZ dhfij_kkhjghc klZzgpbb beb jZkkfhlj_Iv mklZz
dhfij_kkhjh\ m dhgdj_Iguo ihlj_[bl_e_c ijhba\h?y ijb wll
khjghc klzZgpbb k Zluc \hamo lhevdh h”gh]h ~"Z\e gby
[hevrbgkI\Z ihlj_[bl _e_c¢
JZkkfzZljb\Zy ko _fu ~ _p_gljZebazZpbb fh gh hilf _Iblv

N p_gljZzebaZpbb m\ _ebgb\Z I|ky klhbfhklv hkgh¥Ygh]h hJl
f IjZzfb khhlI\_IklI\mxsbfb Ij _[h\Zgbyf ihlj _[bl _e ¢ gh ijb
mf_gvrZxlky dZiblZevgu_ \eh  _gby \ k_Ib \ha~maohkgZzZ][ _
gbl _evgh]h mf _gvr_gby bo ijhly  _gghklb b baf_ g gby

mf_gvr_gbb dhebq_kI\Z i _j ~Z\Z _fh]h \ha"moZ
GZ jbk Ij_~klZ\e _gu \hafh ' gu_j amevlZlu baf_g _gb
azZljzl \ aZ\bkbfhklb hl kl_i_gb ~_.p_gljZebaZpbb D
D=m/n, 2)

]An-dhebqg_kI\h ihlj_[ml-chebqj kKihggbdh\

lhegZy ~_p_gljZebazZpby khhl\ijllkipmgljbebah\Zgghc
ko_f .,P\ey_Iky \_ebhbghghc dhebghlkl\ml_e_c

Jbkm@hdBaf _g dbgbgbddiblZevgdbXK<Il hl kl_i_gb
N p_gljZebaZpbb

WdkiemzZlZpbhggZy khklzZ\eyxsZy jZkqg_lguo aZljzIl k
hqg j_ ~v k azZljzlzfb wg_jlbb gZ ijb\h” dhfij_kkhjguo Z]j
\Z 'gmx jhev bf__| ]jZnbd ihlj _[e_gby \ha“moZ bk_"bfu j
khjh\ I d ijb jZz[hl_ k ihgb _gghc gZ]jmadhc agZqgbl_ev
wnnbpb gl ihe_agh]h 2~ _ckl\by b \hajzZklzZxl aZljZlu gZ
\hijhk kh]l]eZkh\Zgby ]jZnbdh\ jZ[hlu ithlj_[bl_e_cgb dhfij_
pbc beb hI* _evguo dhfij_kkhjh\ hdZaulZ | agZgbl _evgh
n_dlb\ghklv jZ[hlu kbkl_fu Bf_xl agZg_gb_  1Zd _ aZzZljZ]
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dhfij_kkhjh\ qlh g_h[oh”bfh ~ey ih\ur_gby DI> b kg
wg_ j]l]bb gZ k'Zlb_ \ha"moZ

AgzZqgbl_evgu_ ihl_jb fhsghklb ijb ljZgkihjlbjhAd_ h[mk
jZ\ebqg_kdbfb khijhlb\e_gbyfb fZ]bkljZevguo ebgbc Ijb "
wlb ihl_jb kgb zZxlky dzZd aZ kg_| mf_gvr_gby “ebgu eb
ghjfbjh\Zzgby wlbo ihl_jv \ khhI\_Ikl\bb k ijhdZqbdZ_ fufb
"mozZ Ke_"m_I| hif_Iblv I1zd _ qlh ijb wlhf mf_gvrZ_Ilky |
\ha”moZ ijb ljZgkihjlbjh\d _

GZ jbk ij_"klZ\e _gu \hafh gu_ j _amevlZlu jZkij_" €
|Zpbhgguo aZljZl \ aZ\bkbfhklb hl kl_i_gb ~ p_gljZebaZp

Jbkmgh@®af g dbebgbgdkiemZIlZpbahgglik<l1l hl
kl i _dbp_gljZebaZpbhb

< j_amevlzZzl_ \uiheg _gguo bkke "~h\Zgbc \ klyab k [he
1 ZjZf_ljh\ b bo \aZbfguf \ebygb_f \ kijmdImj_ azZljZ| hilbfz
fh™ | Julv gZc”™ _gh lhevdh k ijbf_g _gb _f nmgdpbBE jZkq_
g _kI\_djbl _jby hilbfbaZpbb >ZggzZy aZ~ZqZ j rZ |ky ~e
\aylh]h ij_7~ijbylby k mq_Ihf ki_pbnbdb ijhba\h*"kd\Z [jZKki
jZf _Ijh\ ihlj_[bl _e_c¢ k Zlh]h \ha"moZ

Ebl_jzZImjz
1. L_ogheh]bg_kdb_ wg_jlhghkbl_eb b wg_jlhkbkl_fuGiKk "DRelbgbdmds [:g bkl
]bgh\z ? < @trmglhgzZzBarZl_ekFkK B kK
2. Kbkl_fu \ha”mohkgZ[ _gby ijhfure_gguo ij_"ijbylbezZ#&dh\lkghbcikkh[b_
FboZceh\ < : Nhdbigfhd gkd KNFWB k

? >Djxdh\ kIim~ jmdZedh\kdbc ~hp_gl d I
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kft

HP?GD: 1?JKI?DLB< 1?J70H>: D BG>B<B>M:EVGUF
L?IEH<UF IMGDL:F

Bg”"b\b"mZevgu_ | _ieh\u_ imgdhudhLd _dkgh_ j r _gb_
| iehkgZ[ _gby "beuo b dhff_jg _kdbo a”~Zgbc dhlhjh_
bkihevam_Fgyn|\tho kljZgZo H"gbf ba ]JeZ\guo ij_bfms_kI\ |
\ukhdZy wnn_dlb\ghklv b wdhghfbqg_kdZy \u]l]h?Z dhlhjmx
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lh kjZz\g_gbx k “jm]bfb kbkl _fZfb | _iehkgZ[ _gby 1Zd
beb we_dljbg_kdb_ dhleu BLI bf_xI jy” ij_bfms_kI\ dh
[he  wnn_dlb\gufb b wdhghfbg_kdb \u]h”?gufb “ey dhg ¢

FZkkh\hg_ "j_ gLl ijb\_eh d ihy\le_gbx dhf[bgbjh\Z
| ieh\uo k_I_c¢c \ [hevrbgkl\_k dbWh&éeadh\Zgbmioljm[ghc
fZ]bkljElel bklhggbdZ ~h PLI b q_lujzoljm[ghc hl PLI ~h d
LZzdb_ kbkl_fu mkeh gyxl wdkiemzZlZpbx j_fhgl b h[kem"|
kihbfhklv b ihl_jb | _ieZ ijb i_j ~"Zqg_yleyhigyhkdbljveyagufb
g_"hklzldzfb

?sz[he 4 e | g4HZMueb ijh\_~ gu jZkqgqzlu ihdZau\l\Zxs

bkihevah\BgWb\ kbkl f | iehkgZ[ _gby y\ey Iky [he__ wr
kjZ\g_gbb k p_gljZebah\Zgghc kbkl_fhc dZd k IThgdb aj_og
1Zd b wdkiemZlZpbhgguo aZljzl L_f g_ f_g__ gZ Ih

g_h[oh”~bfh]l]h h[hjm~h\Zgby |Zdh]l]h dZd dhfiZdlgu_
fZehrmfgu_ pbjdmeypbhggu_ gZkhku ijb[hju Z\lhj_ ]me]l
| ieZz qlh ij_iylklI\h\Zeh j ZebaZpbbgZzZf§géd]lh j r _gby
HArgbf ba gZb[he _ wnn_dlb\guo f _Ih~h\
wg_jlhwnn_dlb\ghklb b wdhghfbb j_kmjkh\ \ kbkl_fZo
| iehkgZ[ _gby yley Iky i _j oh” gZ bg”b\b"mZeBlIglu_ | i
ithal\heyxl kms_klI\_ggh kgbablv | _iehihl_jb \ Ijm[hijh\h~"
[he _ Thggmx j_]Imebjh\dm | _fi_jZimijws \gd& ~dilfh ihal\hey
ba[_"ZIlv i_j _Ihiz beb g _~hlhiHANgEZdh gby _oh”~ d BILI Ij_ |
agZqbl_evguo bg\_klbpbc b IsZl _evghc hp_gdb i_jki_c
\dexqZy ZgZeba wdhghfbg_kdbo | _ogbqgq_kdbo b khpbZev
<h \j fgzZf _gu klZjh]l]h h[hjm~ "hgZgBy IPhli_j dezZ”"db k_

]hjyg _]lh \h*"hkgZ[ _ghyekldd "mxsjpbgpbiu

Hkgh\hc BLI y\eyZyguceZklbgqgZluc | _iehh[d _ggb

hit _~bg _gb_f “\mo kimi_g ¢ \ h”bg fhgh[ehd ?]

| iehi_j ~"Zgb \jZaZ [hevr_ g_f m dh mohljm[guo

| iehh[f_gZ \ jZzaZ f _gvr_ qlh » eZ | ]Jh emqgrbf

kgzl dhfizdlghklb b ijhklhlu hHRkem b\Zgby

Lzd _ |I_ieh\hc imgdl [m~_I \dexqZlv \ k_[

Z\IhfZlbqgq_kdh]h j Jmebjh\Zgby b dhgljhey ih”~Zc

kbkl_fu ijb[hju m§Zzehrmfgu_ gZkhku

< PLI m~*Zey |ky \kz h[hjm~h\Zgb_ djhf_ ih~"d

ijhlib\hih Zjguo gZkhkh\

LZd _ ijh[e_fZ nbgZgkbjh\Zgby i _j_oh”Z d bg”b\b”"m.
imgdlzZf fh™ | [ulv j_r_gZ bkihevah\Zgb_ f iezZgr_lIguo | _i
leZgr_Igu_ | _iehimgdhubggh\Zpbhggh_j r _gb_ 7“ey | _ieh

‘beuo b dhff_jg_kdbo ihf_s gbc dhlhjh_  h[_ki_gb'
wnn_dlb\ghklv wdhghfbgghklv b mAh[kI\h bkihevah\Zgby

| j _oh~idzgr_lgufieh\uf im&fdij_~hklZ\ey | \hafh ghk
jizaf_szlv h[hjm~Ah\Zgb_ | _iehimgdih\kizo |bZppudZd Kkl _ ¢
ihA\ZeZo beb ~Z'_ ih”~ ihlhedhf hk\h[h ~Zy ihf_seygby b
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Aim]lbo gm™ ™~ WIh fh™ _| klIZlv “hihegbl_evguf bklhqggbdhf
_keb ijZz\bevgh j_rblv \hijhkuhpnZgbgkip\hhggh]h o0zZjZd
GZijbf_j \uk\h[h”~b\rb_ky ihf_s _gby fh]lml [ulv i_j_~Zgu
kilmdlmjzf ey kharZgby azZz\_* gbc "hkm]Z [ulh\h]h h[ke
Aim]bo p_e ¢ kh]leZkh\Zgguo k hj]ZgZfb \eZklb HA”*gZdFr
\hafh 'gZ Ihevdh ijb mkeh\bb mkljhckI\Z h[t_dlZ ieZgr
imgdlhf

>ey ihemqg _gby h[t _dlb\gkc ploZegkdZfb [ueZ \uiheg
gZmqggZy jZ[hlZ ih ihkljh_gbx kbkl _fu |l _iehkgZ[ _gby gZ
Jbk ijb\_~ gZ wdhghfbq_kdZy jZagbpZ hl j ZebaZptk
imgdlh\ \ kbkl f_ | iehkgZ[ _gby

Jbkmgh&KIlhbfhkiivglZz Z b \eZz”™ _gby kbkl_fhc p_gljZebah\Zg
| iehkgZ[  _gby k i_jki_dlb\hc gZ e_|

ljZzdlbg_kdb ih \k_f wdhghfbg_kdbf b wg_j]_Ibqg_Kkc
bgrb\b"mZevgu_ | _ieh\u_ imgdlu ij_\hkoh”yl p_gljZevgu
wdhghfbg_kdbc(iwnWurdighthoh”h\ gz~ jZkojbh"Zfp oh”_ gZ
BLI khklz\8% fej® jm[ Z ihl_jb | _ieh\hc wg_j]lbb kgb Zx
Bf W kj_~g_f ih kljZzg_ ihl_jb [he__ bkihevah\zZgb_ I
| _ieh\uo imgdlh\ mf_[gvrbejZz[hldmieh\hc wg_glbb
Bg\_klbpbb gz kljhbl_evkl\h kbkl_fu kgbaylky gZ
wdkiemZlZpbx | _ieh\uo K3]l ¢ gZ

<g_"j_gb_ bg”b\b/ mieaMgiwog h\fh~ | [ulv j_amevIZIib\gu
j_r_gb_f ey ih\ur_gby wg_jlhwnn_dlIb\ghklb b wdhghfbb
k p_gljZebah\Zggufb kbkl_fzZfb |_\WelhikgAbd gpbygvrblv
ihl_jb 1_iezZ ijb ljZzgkihjlbjh\d_ |_iehghkbl_ey h[_ki_qb
gZkljhcdm I_fi_jZImjgh]h j_"bfz \ dZ ~hf ihf_s_gbb Z
dhfnhjl "bevph)
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HrgzZdh ijb i_j Bbirg d[oh”*bfh mqgblu\Zlv fgh _kl\h nZ
|1Zdbo dzZd ih~]lhlh\dZ bgnpzZ\klamdIignju ijh[fe_fu klyaZggu
wdkiemZlZpb_c b h[kem b\Zgb_f kbkl_fu

LZdbf h[jZzahf gZ hkgh\_IsZl _evghc hp_gdb \kbo \ha
"hklib” _ghblbfZzevgh]h [ZeZgkzZz f_""m wdhghfbg_kdhc w
m~rh[kI\hf wdkiemzZlZpbb b h[kem b\Zgby Z 1zd _
ihlj_[ghkl_c "bevph\ \ dhfnhjlguo mkeh\byo ijh b\Zgby |
gZb[he__ \ _jgZy kljzIl_]Jby ih i_j oh”m d bg”b\b"mZevghf

Ebl_jZImjz

1. Eb\gqzd < B IbkvfZzg K B HilbfZevgZy kl_i_gv pinggji@dbaZpBijulueh\L
kbkl _fZo p_gljZzebah\Zggh]lh |I_iehkgZ[  _gby <h"hIFZ < gb_ b kZgl_ogh

2. Djzkgh\ < B Ih\ur_gb_ wnn_dlb\ghklb |_iebkigihjmgbyba" idglz¢ azf_gu \ PlL
dh " mohljm[guo |_iehh[f_ggbdh\ gZ WegkjlhdgahiZzkghklv \ "hdmf_glZo b |

<

3. Dmagbd B < b ~j HIdZa hl p_gljZevguo I_iegbuolirigdZiimjgbafi gbfh\ \
kbkl_fzZo p_gljZebah\Zgghlh |_iehkgZ[ _gby g_h[oh”bfu rz] gZ
wg_jlhwnn_dlb\ghklb URL:

https://kuznik.ru/24-otkaz-ot-tsentralnykh-teplovykh-punktov-i-izmenenie-temperaturnykh-rezhimov

-v-sistemakh-tsentralizovannogo-teplosnabzheniya-neobkhodimyj-shag-na-puti-povysheniya-ener

goeffektivnosti.html
4. lujdh\ < < Kh\j_f_ggu_ I_ieh\u_ imgdlu :\IhfZlbdz bl]l prhedljEdzgbijZz\b?
k
5. Khdheh\ ? Y L_iehnbdzZpby b |I_ieh\u_ k_Ib F FWB k

K : Dmag_ph\ fzZ] DiagjdgiB\Z d I g "hp

nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft
KIHKH;U IH<UR?GBY ;?7AHI:KGHKLBEB 1J
J;;HL? IJHLB<H>UFGHC <?GLBEYPBB

< kh\j_f gghf fbj_ gZb[he__ jzZkijhkljZg_gghc ijbo
gZk e _gby ijb g _kqZklguo kemqgZyo hlghkyl kf jlv \
k ]h~rgyrgbc ~ gv ijh*he " Z | g_klb jZajmrbl_evgmx kbem
dh]*zZ q_eh\_d hklz_Iky “"b\ ijb wlhf gZghkblky [he:
ijhba\h~klI\_gguf 1Zd "beuf a*zZgbyf bgh]”Z [_a rZgkh\ ¢
GZmqgqgu_ bkke_"h\Zl_eb d gZklhys_fm \j_f_gb ijb\h*yl w
"ey fbgbfbabjh\Zgby beb ihegh]h ba[_]Zgby hljZ\e _gby i
dhlhju_ y\leyxlky y~h\blufb *"eyhglZhkXbkZ #u ijhib\h~ufgh
\ _ glbeypbb

dimZevghklv jZ[hlu aZdexqzZ_Ilky \ Ihf '\ fbj_ b
| ogheh]bc h[s_4j\hgihfm gm ~Z Iky \ bkke_ _"~h\Zgbb b
kihkh[h\ ih\ur_gby [_ahiZkghklb ijb jZ[hl_ k kh\j_f _gg
kgb Zxsbfb hizkghklv \hagbdZxsmx hl ijhp_kkh\ \ha]l
hif _Iblv qglh \ [hevrbgkl\_ kemqgz_ \ kf_jlv \h \J fyaB ZjZ
\ha”_ckl\by m]zZjgh]lh ]ZazZz Kbkl_fu ijhlb\h~ufghc \_glb
hljZgbqgblv iehlghklv dhgp_gljZpbx hiZkguo \_s_ klI\
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ijh~mdlh\ Jhj_gby ~ufzZ ”~ey h[_ki_qgq_gby w\ZdmZpbb ]]
ihf_s gbc

>ey 1ijZdlbggh]h hqbs_gby imlb w\ZdmZpbb dhjb”
ij_~hl\jZs _gby ihiz*"Zgby "ufZ \ rZolu ebnlh\ e _klgl
j_dhf_g”h\ZgZ d mklZgh\d_ b wdkiemzZIZpbb kbkl_fzZ 7t
fh™ | [ulv bkihevah\ZgzZz dzZd \ ijhfure_gguo b "beuo at
\ glbeypbhgguo kbkl f jZaebqguo Ibih\ ijbgm~bl_evguo
Ney ih\ur_gby mjh\gy [_ahiZkghklb ke_"m_1| bkihevah\Zlv
deZiZgu Bo JeZ\gZwlip eMZgbqg _gb_jZkijhkljZg _gby g_
nZdlhjh\ ih Zjz ih \ha”“mohhl\h”m Dzd ijZ\beh hg
we dljhf_ozZgbg_kdbf beb we _dljhfZ]gblguf ijb\h~ hf fh]m
| jfhwe dljbg_kdbf jZafudZxsbf mkljhckl\hf

< khhlI\_IlklI\bb k =HKL KK;L Ih ZjgZy [_ahizZkgh
L _jfbgu b hij_"~ e gby ljhib\h*ufgZywlhZs®thfie dk
hjl]ZgbaZpbhgguo f _jhijbylbc b | _ogbqg_kdbo kj_"kI\
ij_~hlI\jZs _gb_ \ha”_ckl\by gZ ex”_c¢c ~ufZ ih\ur_gghc
Ilhdkbqguo ijhAmdlh\ ]hj_gby2 > @

< jZfdZo "~Zgghc | _jfbgheh]bb J[ueb jZajZ[hlZgu Ij
[ ahiZkghc w\ZdmZpbb ex”_c¢c \h \j_fy ih"'ZjZ kgb _gby |
kharZgby g_aZ”~ufey fhc ahgu \h \J _fy \u\h?"Z ba a”Zgt

lj _[h\Zgbyfb KI > @ b "jm]bfb GZ k_]h~rgyrgbc ™
djbl_jb_f ih~I\_j°~ gby ijh_dlZ a~Zgby y\ey |Iky g _h[oh”
kbkl _fu ijhlb\h~rufghc \_glbeypbb ~Ze_  [I><

Kbkl fu I>< h[_ki_qgb\Zxl \uiheg _gb_ jy*Z hkgh\guo a:
1. Kha~Zlv [_ahiZkgmx h[klZgh\dm ey w\ZdmZpbb ex”"_
2. H[_Kki_gblv \bAbfhklv *“ey jZ[hlu ih"Zjguo ih*jZa™_e _ g
3. Khojzgblv \ p_ehklghklb h[t _dlIh\ dmevIimjgh]h gZke _
Aufh]Zah\ha”mrghc kf_kb
lj_~klZ\bf gb"_ deZkkbnbdZpbx kbkl_fu ijhlb\h~ufghc
1. <uly ' gu_ b ijblhgqgu_ bkoh”y ba ijbgpbiZ ~ ckl\by
Aufhm”~"Ze _gby
2. lh”~ihju \ha“mozZ \ ihf_s_gby b h[t_dlu dhlhju_ g _h[ol
NZe 1>+
3. Dhfi_gkZpbhgghc ih*Zgb \ha"moZz
G _kfhljy gZ rbjhdmx \ZjbZlb\ghklv jZ[hlujkbklfh hg
lj _[mxI] IszZl _evghc ~hjzZ[hldb b i_j _kfhljZ D ijbfbjm ijb
I> \ aZsbsZ fuo ihf_s gbyo \hagbdZ | baJulhggh_ ~Z\e_
ij_ \urZxs__ ghjfZlb\gu_ |Ij_[h\Zgby ba g_]h ke _~m_1| g _ij
g_"himklbfzy jZ[hlZ ijh_dlZz Z Izd _ k[hb \ha“mrgh]lh [Z
h[jZah\Zgbx g_~himklbfh]h i_j izZz"Z "Z\e_gbc gZo™Mepyyo i

w\ZdmZpbb ex®” ¢ Ke_"m_1| 1zZd _ hilf_Iblv qglh ij_"f_1Ih
ki_pbZebklzfb y\ey |ky ~"bZiZahg |j_[m_fh]h baJulhggh]
k\hx hqg_j_"v agZqbl_evgh ij_ \urz_| \_ebqgbgm g_
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ij_iylkl\h\Zgby ihiz~*Zgbx ~ufh]Zah\ha”mrghc kf_kb \
ihf s gb_ beb h[t_f

Ilhwlhfm ijb jZzkkfhlj_gbb kihkh[h\ ih\ur_gby [_ahiZkgt
I<> ke_"m_| hkh[h_\gbfZgb_ \u” _eblv "Z\e _gbx

< khhiI\_Ikl\bb k ijbgylufb 1j [h\Zgbyfb KI
ih\ur_gby gZ”®_ "ghklb b aZsblu ijb jZ[hl_ke_~m_| mqgblu\;:
agZq_gb_ Ij_ [m_fh]l]h baJulhggh]h ~Z\e gby \ aZsbszZ f
h[ft fZo ihkdhevdm wlb agZq _gby y\eyxlky ij_~ evgufb
gZ w\ZdmZpbhgguo ~\ _jyo ke "mxsbo aZsbsZ fuo ihf_

20+ 1Z ~"ey ED IbiZ G G + tZeXkan\lZf[] 1Z "ey
[ A + |1Z "ey ebnlh\uo rZol ER

LZzd_ \ ij_"eh” _gghf “hdmf_gl_=HKL J > @ hkl
ijhibkZgguo mkeh\bc d i_j_ iZ"m ~Z\e_gby ?"ey h]jZgl

jZaebqguo ]Zah\uo kf_k c \ ©qbkluc? h[t f \ aZ\bkbfhl|
ihf_s_gbc b ijb\_~ gZ nhjfmezZ "ey-pkoh\hxc ho[ZjZgh jbklb
ijhoh”ys ]h \ha”moZ q_j _a g _iehlghklb ~\_j ¢ ihf_s g
i _j_iz™_  WIb |j_[h\Zgby d ©qbkluf2 ihf_s _gbyf bf_x
\ _ ebgbgm 1Z "~ey fZl jbZevguo rexah\ 1Z "ey |
dhjb”rhjh\ 1Z "ey mqgZkldh\ ijb]Jhlh\e_gby b dhiggZkey_j |
mqZkldh\ gZiheg _gby b I 2
Ihfbfh ih"oh”Z d IsZl _evghfm ZgZebam ~Z\e gby ki_
memqrZlv jZ[hlm kbkl_ fu ijhib\h~ufghc \ _glbeypbb
kh\j f ggu_ "~ ckI\ _ggu_\ZjbZglu kihkh[kl\mxsb_ [ _ahiZ
fh~r _jgbazZpby ~ufh\h]h ih Zjgh]lh ba\_sZl ey dhl
k\hx jZ[hlm \ oh”_ \hagbdgh\ _gby hqgzZ]Z le_gby i
e Imgbo ijh*mdlh\ ]Jhj gby
j_]meyjgZy ijh\_jdZ kb]JgZeh\ ih Zjghc Ij_\h]b gZ
JF ih Zjghlh ihklZz Z 1Zd _ mijZ\e_gby gZ
h[s _h[f _gghc kbl]gZebaZpbhb aZdjulb _ h]g a
deZiZgh\ kfhglbjh\Zgguo \ f_klZo i_j_k_qgq_gby ijl
ij_11z"
bkihevah\zZgb_ zZ\lhfZlbg_kdh]h hldjulby deZiZgZ
mklZgh\e _ggh]lh \ ahg_ \ha]hjZgby k f_oZgbabjh
"ey m~"Ze gby MufZ ijh\_Iljb\Zgby
mq_| flgh\ _ggh]h \dexq_gby \ _glbeylhjh\ "ufhm~ZzZ
\ha"moZ
bkihevah\Zgb_ kbkl_fu ~ufhm”~Ze_ _gby ~ey Zdlb\gl
e Imgbo iue_]Zah\uo ijh mdlh\ Jhj _gby bf xs
| _fi_jZImjm ba ihf_s_gby ]~_ gZoh”blky i_j\hg
ih zjz \ Ihf qbke_azZ kq_|I| Z\IhfZlbg_kdh]h hildjull
Klhbl hif_Iblv qglh rbjhdbc ki_dlj hkgh\hiheZ]Zxsb
jZajZ[hlhd kihkh[h\ ih\ur_gby [_ahiZkghklb fh ghhJu"_ebl
\ g_kdhevdbo klZlvyo N_* jZevgh]h aZdhgZ « ljb jZ][|
ke ~"m_| bagZqgZevgh jZajZ[hlZlv | ZddZ g b jhj\dlglg FdIm

162



dhgkljmdlb\gh_ j_ r_gb_ dhlhjh_ iha\lhebl \k_c \_glbeyg
jZ[hlzlv ~Z° _\ qj_a\uqZcghc kbImZpbb dzZd *"bklZgpbhggt

Bkoh”y ba Kke_"m_| qglh ©azZij_sZ Iky ijbf_g _gb_
\ _glbeypbhgguo mklZgh\hd [_a mkljhcklI\Z kbkl_f ~ufhi
ijh_dlbjh\zZgb _ fhglz~ h[sbo kbkl_f \_glbeypbb "ey
ihf _s _gbc k jZagufb dezZkkzZfb ih Zjghc hiZzkghklb?2 G_
ij_~eh” _ggh_ mkeh\b_ :1Zd _ ke _~m_| mqgblu\Zlv qglh i]
ijhib\h~ufghc aZsblu h[yazZl _evgh ijhba\h”*blky Z\IhfZlbq_
h[s _h[f gguo | _ogheh]bg _kdbo \ glbeypbhgguo dhg”bp
mklZgh\hd

>Z" \u[hj fZIl _jbzZez fh _IgihYelniZzkghklv \h \j _fy jZ[h
ijbf_jm Kl khh[sZz | h[ h[yaZl _evguo mkeh\byo nr
dhgkljmdlib\guo hkh[_gghklyo g_dhlhjuo dexq_\uo we
MklZgh\db k\yaZggu_ k \ _glbeypb _c "he gu ba]hlzZ\ehb
fZl _jbzZeh\ h[_ki_qgqb\Zy ghjfZlb\guc ij_~_e klhcdhklb d
ijh\_~ gby h]g_aZsblu dhgkljmdpbc h[hjm~h\Zgby ©Lhh °
I _j_k_qg_gby |1Zdbo \hamoh\h”h\ k ijhlb\hih Zjgufb
h]jZ "Zxsbfb dhgkljmdpbyfb a”~Zgbc ithwlhfm "y aZz
ijh_fh\ hiI\_jklbc \ wlibo f_klZo g_h[oh”bfu jZaebqgu_ \k
rimdZImjdb [ZaZevIh\h]h fZl _jbZeZ <k_ jZat_fgu_ kh_"~
\ h]g_klhcdhf bkiheg _gbb ~he gu bf _Iv miehlg_gby Ilhe
fZl _jbZeh\2 > @

LZdbf h[jZahf ijh\_* gguc ZgZeba k\_~ gbc h[ hj]Z

ith\ur_gby [_ahiZkghklb ijb jZ[hl_ ijhlb\h?ufghc \ _glb«
g _h[oh”~bf ~Z"  kj_"~b ihklhyggh]h jhklZ bggh\Zpbhg
Kms_kl\m_| Jjy~® lj _[h\Zgbc dhlihju_ S gm "ZxIk

kh\ _jr_gkl\h\Zgbb d ijbf_jm hij_~ e gb_ fbgbfZevgh "hi
balulhggh]lh i_j iz~Z ~"Z\e _gby b _]1h fzdkbfzZevgh]h ij_"_
h]_ki_q_gbb \ _glbeylhjhf ih~ihjzZz \ha“mozZ Z 1Zd" _ h[_k
AN ckl\bc \ kemqgZ_ qj_aluqZcghc kblmZpbb ijhnbeZc
jZ[hlhkihkh[ghklb mkljhckl\

JZajZ[hlZggu_ iheh  _gby aZdhgu =HKLuU iha\lheyx
hibjZIlvky \ j_r_gbb \hijhkh\ [ _ahiZkghklb

Kibkhd ebl_jZImju

1. =HKL - KK;L Ih'Zjgzy [_ahizZzkghklv L_jfbgu b hij_~_e_gby

2. KI ©Hlhie_gb_ \_glbeypby b dhgfNbpbhodgp\egizjghec
[_ahiZkghklb? k baf <« b «

3. =HKL J - ©Qbklu_ ihf_s gby \ _glbeypby b dhg~bpbhgbjh\Zgb_\h
Hisb_ Ij_[h\Zgby?

4.N_" _jZevguc aZdhgNANhII L_ogbq_kdbc j_Jezf_gl h [Ij_[h\Zgbyo
ih"Zjghc [_ahiZzkghklb
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. ? DmebKih\EZamdh\ kim”~ jmd B : DZ[Zgh\Z
nbebZe N=<HHMOGBM ©OFWB2 \ | Kfhe gl

I1IJIBF?G?GB? DHG>?GK:PBHGGUO DHLEH< < KBKL?F:
L?IEHKG:;@?GBY A>:GBC

Gz ~Zgguc fhf_gl klhbfhklv wg_jlhghkbl_e ¢ bf_
ithklhyggh]h jhklZ qlh ihAlZedb\Z_| mgzguo d bkke_"h\Zg
wdhghfbb Ihieb\Z wg jlhl _ogheh]bc >Zggu_ bkke_ ~
khaZgbx dhg”_gkZpbhgguo dhleh\ LZdb_ dhleu bf_x!
hlghkbl _evgh h[Judgh\ _gguo dhg\ _dpbhgguo dhleh\
dhg” _gkZpbhgguo dhleh\ hkgh\Zg gZ hoezZ ~ _gbb ijh’
| fi_jZImjhe f& gb"_ lhgdb jhku Ih _klv gb"_ f&

P_evx NZgghlh bkke_ ~h\Zgby yley Iky jZkkfhlj_
dhgkljmdlb\gh]h bkiheg _gby ijbgpbizZz jZ[hlu b kjzZ\g_g!
jZ[hlu b ijbf_g _gby dhg” _gkZpbhgguo dhleh\ 2~ty hj]
| iehkgZ[ _gby a~Zghbc

Dhg” _gkZpbhggu_ dhleu y\eyxlky fh~ _jgbabjh\Zgghc
dhg\_dpbhgguo dhleh\ =Zah\luc dhg\ _dpbhgguc dhlze |
h[jZzahf < dzZf_jm k]hjZgby dhleZ ihklmiZ_| \ha”mo ba i
jZkiheh g dhlze b JZalhkebd®@dyghf_ kv gZkusZ I|ky dbke

imlzf _kl_kI\_gghc pbjdmeypbb dhg\ _dpbb ljb ]hj_g
\u”_ey |ky | _ieh dhlhjh_ i_j_~Zzlky qg_j_a | _iehh]f
| iehghkbl_éx”~x dhlhjZy pbjdmebjm_|I ih kbkl_f_hlhie

| iehh[f_ggbdZ ijh"mdlu k]JhjZgby ihklmizxl \ ~ufh\
\u[jZku\Zxlky \ hdjm Zxsmx kj_"m

ljbgpbibZevguf hlebgb_f wlbo "“\mo dhleh\ yl\ey |
dhg” _gkzZpbhiggbpmgh]h | _iehh[f_ggh]lh ZiiZjzZlZ dhlhjuc ij
"ey ~“hihegbl _evgh]h hoezZz ~ gby ~ufh\uo ]Zah\ ~h | _fi_j
jhku qglh ithal\hey | ihemqgZlv I _iehlm hl “ufh\uo ]Zah\ =
| iehlm dhg” _gkZpbb b bkihevah\Zlv _z ~ey gZ]j_\Z \h
h[jZlghc ebgbb hlhie_gby LZdbf h[jZahf ihke_ gh]lhbqggh
ZiizZjzlz \ dhg” _gkZpbhgghf dhle_ ~ufh\u_ ]Zau g_ K]
Aufh\mx Ijm[m i_j_ ~ wlbf hgb ijhoh”yl g _j_ a \lbjboqgguc
Ihke  \lhjbggh]h | _iehh[f_ggh]h ZiiZjzZIZ | _iehghkbl e
i _j\bgguc I_iehh[f_ggbd ]~_ ijhbkoh”bl hkgh\ghc cgzZ]j_\
| fi_jZImju < j_amevlZl_ hoezZz ~ gby "ufhluo ]JZah\ ¢
ijhbkoh”bl dhg”_gkZpby \h”yguo iZjh\ h[jZamxsbcky dl
ki_pbZevguc j_a_j\mZj Ihfbfh wlh]h _klv _sA h~gh
dhg”_gkZpbhgghf dhle_ gZkuslihgbb\ghaz"kfrgdkb ijhbkoh”b
ihfhsvx gZ]g_lzZgby \ha”moZ gZ ]hj_edm \_glbeylhjhf ba

GZ jbk ijb\_* gZ ijbgpbibZevgZy ko fZ dhg”™_gkZpbh

Dhg”_gkZpbhggu_ dhleu gZreb k\hz ijbf_g _gb_ \ gb:
kbkl _fZo |Zd dzZd \ gbo hgb fhlml iheghklvx jZkdju\ZIv |
k\yvaZgh k I _f qlh \ I1Zdbo kbkl_fZo | _iehghkbl_ev bf__|

164



ihal\hey | bkihevah\zZlv kdjulmx | _iehlm dhg”_gkZpbb ~*
ijZ\beh 1Zdh\ufb y\eyxlky kbkl_fu ©lzieuc ihe? < bgu
g_h[oh~bfh ijbf_gylv jZ~bZlhju hlhie_gby dhlhju_ |
| fi_jZImjm | _iehghkbl_eyfog& Wllm_g h[oh”bfh “ey wnn_dl
nmgdpbhgbjh\Zgby dhg” _gkZpbhgguo dhleh\ qglh ke _ *
jZ[hlu

JbkmghdjbgpbibZevgZy ko _fZ dhg”_gkZpddhgigh]h ]Zah

D ij_bfms_kI\Zf bkihevah\Zgby dhg” _gkZpbhgguo dhle
1. lh\ur_gb_ dhwnnbpb _glZ bkihevah\Zgby Ihieb\Z
Ih\ur_gb_ dhwnnbpb_ glzbkihieai\Zgby \hafh gh aZzZ
bkihevah\Zgby dhg” gkZpbhgguo | _iehmlbebaZlhjh\ ey
Aufh\uo JZah\ gb _ IThgdb jhku b bkihevah\Zgby gdpphic |_
kh™ j"Zsboky \ ijhmdlZo k]hjZgby \h*yguo iZjh\ >ZggZy
bkihevah\ZgZ ey gZ]j_\Z | _iehghkbl_ey ihklmiZxs _]h b
Kgb™ _gb_\j _~guo \u[jhkh\
< ijhp_kk_ ]JemhbeHdIR gby ijhbkoh”bl mf_gvr_gb_ kh”
moh”~ysbo |ZaZoZlhtibkem]e jh~rZ kZ bkluo qZklbp b ~j |
i _j_oh”~bl \ kdhg”_gkbjh\Z\rb_ky \h”ygu_ iZju KIl_i_gv
Aufh\uo ]Zah\ ih\urzZ I|ky ih f_j_ ihgb  _gby bo | _fi_jZIm
m\_ebqgb\Z_Iky dhebq_klI\h kdhg”_gkbjh\Z\rboky \h~
hArgh\j f ggh mf_gvrZ Iky h[tzf ]Zah\ 1jb wlhf ijhbkoh
| iehijhba\h”~bl_evghklv | _iehmlbebazZpbhgghc mklzZzgh\dl
ih\ur_gb_ dhwnnbpb_glZ bkihevah\Zgby lhieb\Z dhleZz
Kgb™ _gb_ fhsghklb ihlj [ey_ fhc ~ufhkhkhf
Kgb™ _gb_ihlj_[ey fhc fhsghklb \hafh'gh aZ kgzl dhg”"
1Zjh\ ba moh”ysbo ]Zah\
Kgb  _gb_ ihlj_[ey_fh]h Ihieb\Zz
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>Zggh_ kgb  _gb_ \hafh 'gh [eZ]h”~Zjy ih\ur_gbx ¢
bkihevah\zZzgby Ilhieb\Z 1zZd dzd ”"ey gZ]j_\Z | _iehghk
f gvrb_azZljzZlu | _tralZlt“hidegbl _evghlh gZ]j \Z | _iehghkt
I _j\bqguf | _iehh[f_gguf ZiiZjZIhf
D g _"hklzldzZf bo bkihevah\Zgby fh 'gh hlg_klb ke_~m)
1. <ukhdZy klhbfhklv
<ukhdzZy klhbfhklv h[mkeh\e_gz I|I_f qglh \ dhg”_gk
bf |Iky “hihegbl_evgh_ h[hjm”~h\Zgb_ hlghkbl_evgh ¢
bf _ggh | iehh[f_ggbd k[hjgbd dhg”_gkzIlZ \ _glbeylh
\ha"moZ
Hkgh\gZy qZklv ih\ur_gby kilbbflgkldb + *hihegbl_evg!
| iehh[f_ggh]h ZiizjzlZz LZd dZd h[jZamxsbcky ba ijl
dhg” _gkzl kh”™ _j°bl \ k_[_ dbkehlu ~Zgguc |_iehh[f_g
bal]hlh\e_g ba fZl_jbZeh\ klhcdbo d ~Zgguf dbkehlZf
g_h[oh”~bfh ijbf_gylv ~hjh]hklhysb_ fZl_jbZeu kKhhi\_|
| iehh[f_ggbd y\ey Iky \_kvfZ “hjh]hklhysbf
G_p_e_khh[jZzaghklv ijbf_g_gby \ kbkl_fZo k \ukh
| iehghkbl ey
BaaZ ijbgpbizZz jZ[hlu dhg”® _gkZpbhggh]h dhleZ hg [h
gbadhl_fi_jZImjguo kbkl_fZo d ijbf_jm Kkbkl_fZo ©lzieuc
AZljm~gbl_evgZy mlbebaZpby dhg”?_gkZlZ
< j_amevlZl_jZ[hlu dhg”_gkZpbhggh]h dhleZ hJ[jZ:
[hevrh_ dhebqgq_kl\h dhg”_gkZlZ dhlhjuc g_h[oh”Dbfh
AZlim~gbl_evghklv mibebaZpbb dhg”? _gkZlZ aZdexqZ _Iky
k [_ dbkehlu WIh g_ khklZ\ey | ijh[fe_f \ Ihf kemqgZ_
g [hevrmx fhsghkkZfhzZz a~Zgb_ ih*dexq_gh d p_gljZe
dZgZebazZpbb \ IZdhf kemqgZ_dhg” _gkzZl fh gh k[jZku\Z]I
kbkl fm dZgZebazZpbb ih Ihc ijbgbg_ qlh IZdh_ dhebc
jZa[Z\blv [ulh\u_ klhdb < bghf kemqgZ_ ijb”zlky ijbf_qgy
dbkehl
AZ\bkbfhklv dhleZ hl dZq_kI\Z \ha"moZ
LZd dZd "ey gZkus_gbyhieabmecghkf kb dbkehjh”h
dhg” _gkZpbhgghf dhle_ bkihevam_Iky \ha“mo ba hdj
g_h[oh”bfh qglh[u ~Zgguc \ha”“mo [ue ~hklZlhggh dZq
h[jZahdZebgb_ agZgbl_evgh]h dhebq_kI\Z iueb \ ih*Z\Z_
ijb\h~blv d baghkm \_glbeylhjZz Ihfbfh wlih]h agZq_gb_
\ha"moz [|Zd dzd \ abfgb_ fhjhau dzZgzZe fh _| aZf_ja.
mf_gvr_gbx ih*"Z\Z_fh]lh dbkehjh"Z gm gh]h ~ey ]hj_gb
mf_gvr_gbx dhwnnbpb_glZ ihe_agh]h ~_ckl\by dhlezZ <
ijh_dIbjh\Zgb_f kbkl_fu "he 'gu aZgbfZlvky ohjhrb_ ki_pb
ljb kjzZ\g_gbb ~Zgguo dhleh\ k wdhghfbg _kdhc Ihqgd
hif _Iblv ke_~"mxs__ Dhg”_gkZpbhggu_ dhleu ihalheyxl| w
kgzl ith\ur_gby dhwnnbpb_ gdEkihldMab\Bgby lh\ur_g
dhwnnbpb_glZ bkihevah\Zgby lhieb\Z dZd kdZaZgh \ur_
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dhg” _gkZpbhgguo dhleZo “hihegbl_evgh bkihevam_|ky I
Ihfbfh wih]l]h dhg”_gkZpbhggu_ dhleu ihal\heyxl wdhghfb
jZkoh"m_fmx gZ ijb\h™ "ufhkhkZ-aZ@AhRhhafhlghkglb Z_ Iky h
Aufh\uo ]Zah\ 1Zd dZd ijhbkoh”bl dhg”_gkZpby qgZklb \h”

ljb kjZ\g_gbb bkihevah\Zgby dhleh\d&hsfgdyklkkhie ghby
ihf s _gbc h*bgZdh\h]h h[tzfZ [ueb ithemqg_gu ke "mxsb _
lhieb\Z >ey dhg”_gkZpbhgghlh dhlezZz ihdz4ql 2vré&nkl.
ljZ"bpbhggh]h¥q LfZdbf h[jZahf wdhghfby Ilhieb\Z khklZ
12,3 %.

>ey [he__ iheghc hp_gdb ijb \u[hj_ hkgh\gh]Jhuh[hjm
hlhie _gby Z bf_ggh ]Zah\uo dhleh\ p_e khh[jZagh |
jZkg_lguo aZljzZl mqgblu\Zxsbo dZiblZevgu_ b wdkiemZI:
|1Zd"_ hp_gblv kjhdb hdmizZz_fhklb \eh  _gbc

Ebl_jZImjz

1.Dm”2bgh\ : : Wg_jlhk[_j_"_gb_\1_ieh]_g_jbjMespghhkdZdhadZM k

2.L_ieh]_g_jbjmxsb_ mkiZgh\db kbkl_f | _iehkgZ[ _gby F HMORB#®®ZI_evkl\h FZ
k

3.Wg_jlhk[_j_"_gb_ \ | _iehwg_j]_Ibd_ b |_ietdjyogheh]byd¥dhie \ : < Debf_g
AT TihA AT < Dedf_bdh i j_jZ[- B ~"Bla~Zl_evki\h FWB k

K: EZamdh\ : ? Dmebdh\ kilm”~ jmd B : DZ[Z
nbebZe N=;HM <H ©GBM OFWB?2 \ ] Kft
L?0GHEH=BQ?KDB? :KI?DLU IJHBA<H>KL<: KMOH=H EV>:

Kmohc ®y\ey |ky I\_jruf hoezZz ~Zxsbf \_s_klI\hf dhlhju
e N ba \h*u b gZoh”bl ijbf_g _gb_ "ey o0jZg_gPPyh IjZ¢
hkh[_gghklv aZdexqZ_ Iky \ Ihf qlh wlh \_s_ klI\h kjZam
khklhygby \ ]Zahh[jZzagh_ fbgmy "bAdmx nZam

< k\lyab k [hevrbfb h[t fZfb ihlj_[e_gby b agZ
wg jlhazljzizfb k\yaZggufb k ihemqg_gb_f kmoh]h ev~Z .
\hijhku jZkkfhlj_gby dZd | _ogheh]bg_kdbo Zki_dlh\ ijf
\hijhku wg_jlhk[_j_~_gby b jZpbhgZevgh]h bkihevah)
wg _jlhj_kmjkh\ ijhba\h?kl\_gguo ijhp_kkh\

L ogheh]bg_kdb kms_klI\m _| g _kdhevdh kihkh[h\ ihem

L ogheh]bg_kdb_ ko _fu \ [hevrbgkl\_ kemqgzZ_ \ jZ[
\ukhdh]h "Z\e_gby aZ kq_I| m~Ze _gby ijhf_"mlhgguo iZjh'
]1Za b iZj ih]Jehs_ggu_ ev”™h]_g_jZlhjhf ihklmizxl \ dfF
"Z\e_gbb \u~_ey Iky |_ieh dhlhjh_ \uk\h[h *Z |ky b
oheh”bevgbdZo b fZkehhlI”® _ebl_eyo \ dhlhju_ kf_rb\Zxlk
ihr ~Z\e _gb_f k ihfhsvx dhfij_kkhjzZz b \kzZku\Z _fh]lh iZj
\u”r ey |ky \eZ]Z WIlh \ua\Zgh khg_IZgb_f ihlhdh\ oheh”¢
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AZl f k Zluc ]Za ihklmiz_ | \ fZrbgm ”~ey kmrdb hqg
dhg” _gkZlh) @b”dbc m]Je _dbkeuc JZa \kZku\Z |ky \ [Zee
ithljehszZ |ky |j_Iv_c kimi_gvx dhfij_kkhjz Z “"b~dhklv
kgb Zz_| ~Z\e_gb_ ijbf_jgh ~h DI: b i_j_oh”bl \h \IhjF
[mMAmI| \u[jZgu \lhjhc kimi_gvx dhfij_kkhjzZz < whihdklkeMmq?”Z
ml]e jh”"Z ba khkm”Z Z\IhfZlbg_kdb gZijZ\ey |ky \ bklhq¢
"brdbf "bhdkb”rhf mlJe_jh”~rzZ 1~_ dezizg ijyfh]lh ihlhdZ hl
azZdjulz <h \j_fy gZiheg_gby hldju\Z _Iky h”gm ba gb"
"bznjz]lf qlh ihfh]Z_| “hklbqv *"Z\e_gby \kZku\Zgby

Dh]*Z g_h[oh”bfh_ ~Z\e_gb_ ~hklb]Z _Iky h[jZam_Ilky
aZfudzZ lky

L ieh ba "bArdhc "\mhdbkb m]e_jh~Z fh™  _| hi\thablvk
A\mhdbkb m]e jh*rZ ih™ ~"Z\e gb_f g _j_ a kl_gdb khkm~Z
f_ gvr_ | _fi_jZImju ljhcghc IThgdb qglhJu g_i_j_oh”~blv \ "b
\gmlj_ggaZ kq_I| bkizZzj _gby "b~Adhc "\mhdbkb m]e_jh”*Z b
ih\_joghklb

< dZg_kI\_ ijhfure_ggh]h Kkujvy “ey ijhba\h?kl\Z
bkihevam _I|ky ijbjhrguc j_kmjk jZkiheh _gguc gZ Dmjbe
hkljh\Zo kmohc b IjZgkihjlguc qglh agZqgbl_evgh m\_ebqtk
bkdmkkI\_ggu_ j_kmjku

>jm]lhc \ZjbzZgl ithemq_gby I\_jAhcwit]el_ddlgkethliibq_kdl
ijhp_kk k\yaZgguc k \u[jhkhf ]Zahh[jZagh]h &2

GZjy™*m k h]jZzgbqg_gb_f azZizZzkh\ ijbjh~gh]h Ilhieb\Z \ gZ
f g \Z gZy ijhpeZ]i¥ag_gb_ hdjm Zxs_c kj_"u ijh*mdlZf
hdZaulZxsb_ g _]ZIb\gh_ | _ieh\h_ \ha” ckl\b_ gZ wdh
ihdZazZzgzZ |_g”~_gpby jhklZ \u[jhkh\ &2
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Jbkmghdjznbd \u[jhkh\ m]e _dbkeh]h ]Zaz

Wlh ihjh*beh kha”zZgb_ mklZgh\hd dhlhju_ iha\hey
\ufhjZ b\Zgb _f ba ~ufh\uo ]JZah\ gZ hoezZ ~Z fhc ih\_jo¢
ijb wlhf \ dzZq_kI\_ bkoh”guo ]Zah\ “~ufh\u_ ]Zau hl k
lhieb\Z kh”_j Zsb ,Bh hKHfm GZ jbk ij_"klZ\e_gZ h~g.
| ogheh]bg_kdbo ko f

>ufh\u_ ]JZau i_j_ " ihklmie_gb_f \ \ufhjZ b\ZIl_eb
Z khj[_)_ hoez ~"Zxlky \ oheh”bevgbd_ b
| iehh[f _ggbd _ <ufhjZz blzZhlbtms KkH\ey |ky gZ \ _jo

ih\_joghklb Ijm[ \_jlbdZevgh]h dh mohljm[gh]h | _iehh[f_
ih"Z |ky hoeZ ~ _gguc "h -fbfkk\ha”mo <ufhjzZ b\zZlIl_
\dexqZxlky \ jZ[hIm ihi_j f ggh Ihke_ aZiheg gby h”gh
I\ _jruf KM jZ[hlm \dexqZ |Iky “jm]Jhc Z hldexq_gguc ZiiZj
]hjygbf \ha“mohf

JbkmghdjbgpbibZevgZy ko _fZ hiulghc mklZgh\db *ey \
KH ba ~ufh\uo ]Zah\ gZ hoeZ ~_gghc ih\_joghkl
15-ijhf_"mlhgguc oheh”behdibd kkhjZ*"khj[_j
6-j_]1_9_jZlb\guc |I_iehh[f\gigyd b\ZI_eb
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< ij_~klZ\e _gghc ko f_ Dbf__Iky 1zZd _ \hafh ghklv

mlbebaZpbb | _iehlu hoeZ ~"Zxs_c¢ \h"u ”"ey |jZaebqggt
| ogheh]bg_kdh]h bkihevah\Zgby | _jki_dlb\guf
kh\ _jr_gkl\h\Zgby ko f ihemq _gby I\ _j*hc m]Je_dbkehlu
Aufh\uo ]Zah\ y\ey Iky ijbf_g_gb_ [he__ Jem[hdh]h
ijbf _g _gb_f kimi_gqgZlh]l]h hoezZ ~ gby b Imj[h” _1Zg”™ _jguc
mkeh gyxlky gh ijb wlhf 1Zd _ ihy\ley_ Iky \hafh ghklv
mlbebaZpbb \lhjbgguo wg_jlhj_kmjkh\

LZdbf h[jZahf jZkkfhlj_\ jZaebqggu_ | _ogheh]bqg

ijhba\h”~klI\Zz I\ _j~hc m]e_dbkehlu fh gh k~_eZlv \u\h”?
ijbf _g _gbb ko f ihemqgq _gby kmoh]h ev~Z ba ~ufh\ao ]JZah
ihegh bkihevah\zZlv | _ieh\hc ihl_gpbZe ihlhdZ Z |
wdheh]bg_kdmx h[klZgh\dm

Ebl_jzZImjz
1. L_abdh\ : > JIljhba\h~kl\h b ijbf_g_gbF kmboklh ]da*Z| + k =*
2. Ibf_gh\Zz L N Ijhba\h~kl\h b ijbf_g_gb_ kmoh]lh evgfZ]h " dBddkibYZ]Zahh[jz
mle_jh"EZ HE_]dZy b ibs_\Zy ijhfure_gghkkv *
3. Oheh”bevgu_ fZrbgu Ih~ j_~ B : KZdmgZ +E FZrikghkljh_gb_ *

>: FzdzZj_gdh\ kim~ jmd €& Gh\b

nbebZe N=:HM <H ©GBM ©FWBa\ | Kft

KBKL?F: =HJYQ?=H B OHEH>GH=H <H>HKG:;@?GE
H:T?DL: @DO

Kbkl _fu \hAhhlI\_~ gby b kbkl_fu \h*"hkgZ[ _gby “hfZ k
ihkljh_gu \ khhI\_IklI\bb k Jhkm~ZjklI\_ggufb ghjfzZzlb\Zfb
dhgdj_lgufb ]Jhkm~Zjkl\_ggufb ihklZgh\e _gbyfb WIib
bah[j_| _gu ~ey mkljZg_gby dhffmgbdZpbhgguo kbkl _f

KlZzg”"Zjlu b ijz\beZ ih fhglZz ' m kbkl_f \h"hkgZ[ _gby
"beuo b h[s_klI\_gguo h[t_dlh\

Kbkl _fu dZgZebaZpbb b \h~"hkgZ[ _gby FD> kljhylky
"hdmf_glzfb k ghjfZlb\gufb ijZ\beZfb mdZaZggufb \
A"hdmf_glZo Hkgh\gu_ijZ\beZ \h~*hkgZ[ _gby "beuo a*Z
ke "mxs_

<k dhffmgbdZpbhggu_ ijh_dlu p_evx dhlhj
\h~"hkgZ[  _gb_ "beuo ihf_s gbc "“he ' gu [ulv kh]eZkh)
ijZ\beZfb ijb kljhbl_evkl\_ p_gljZevghc dZgZebaZpbhggh

Kbkl _fu \h"hkgZ[ _gby “he gu [ulv hdjm  _gu b aZ
[ ahiZkghklb \h"hkgZ[ _gby

<k _kbkl_fu \h*"hkgZ[ _gby b dZgZebaZpbb ~he’g
khhi\_IklI\bb k kh\j_f_ggufb 1| _ogheh]byfb ihalheyxshb
Z\IhfzZlbabjh\Zlv ijhp_kku b f_oZgbabjh\ZIlv ly ' _euc gq_eh
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>ey kgZ[ _gby ihlj [bl _e _c¢c ]Jhjyg_c \h*hc bkihevam _ Ik
\h"hkgZ[ _gby \dexqZxsZy \ k_[y \h*hgZzZ]j_\Zl_eb
] _Imebjh\Zgby | _fi_jZImju Ko fZ ihr"ZgbbkmadihdZaZgZ c

JbK-Ko _fZ ihA"Zgb O<K b =<K \ h[t_dl @DO

<gmlj_gg__ \h~hkgZ[ _gb_ a~zZgby \ aZ\bkbfhklb hl b
[ulv
ohayckl\-iggn \uf
ijhfure _gguf
ijhlb\hih Zjguf
bjjb]Zpbhgguf
?keb 1j_[h\Zgby dZ ~“hc ba gbo kh\iz*zZxl wlb kbkl
hit_"bg_gu QZs_ \k_]h kbkl_fu hjhr_gby b ih " Zjhlmr_ghby
Lim[hijh\h”u ohayekdlv gghh \h"hkgZ[ _gby "he
h[_ki_qgqb\Zlv \ukhdh_ dZqg_kI\h iblv_\hc \h~u \ Ih ~_ \j_ fy
dZq_klI\m \h”u “he gu kh[ex”ZIvky ~h ihke_"g_]h \h”hijh
g_dhlhjuo [ulh\uo aZz”~Zq klbjdzZ [_evy kfulZgb_ g _qgbkl
I jZaj_rZ _lky bkihevah\Zlv \h*m g_ ijb]h*gmx "*ey ibl
>eyn[_ki_qg_\diovkgZ[ agbyghklZgh\®pZkhKyub \u[hj mk
ljhckl\lZ[yazl_ewgblu\Zkmlhqgghlj [e_gl_ ebfbl kd\Z bgu
QlhJu mf_gvrblv jbkd ijh[e_f \ ih*Zg_ \h”u j_dhf_g”m
gZdhibl_evguc j_aHg\nf®mj*_| ih*™_j"b\ZIlv ghjfZzevgh_ ~Z
kbkl_f_ b ih~"_j"b\ZIlv aZiZk \h”u
ddmfmeylhj h[e_]1qZ_| ih~Zgm ]hjyg_c b oheh”~ghc \h"
\k_1*Z2 |_i1e__ qg_f 1Z qglh \uoh”bl ba dheh”pzZ LZdbf h
g_gm guo aZljZl gZ ]Za beb we _dljbg_kl\h GZkhkgZy
jbkmgd _

> |
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Jbk- Kbkl _fZ gZkhkgh]h h[hjm~h\Zgby

Kbkl _fthAhkgZ[" igbVyklZ\eyoh[hkeh gk _lthkgh\gufe

f glhBhihjuoeyxlkyg rgbjm[hijh\hg rgHdim[hijh\hph,
Zxlihlj _[bl_ewfrimakd\Z bjga j\mzZjgZdhibl.ehéhijh\hArgu
_k_1bh]mlulvijheh' @Zbdihra _fe K _IlgZ~a_fdpm[hijh\h~h\
ihdZaggdbkmgd

Jbk-GZra _fgzZy kbkl _fZ ijhdez~db Ijm[hijh\hAZ

GZ"a_fguc \ZjbzZgl mklZzgh\db y\ey Iky kzZfuf wdhgh
\hafh ghklv [ukljhc mklZgh\db < wlhf kemqgZ_\h”~hijh\t
ijbih~rgyluo hihjZzo b "hihegbl_evgh aZdju\Z_ |ky baheyptk
\h~hijh\h~Z bf_ xlky fzZ]bkljZzevgu_ i _j_oh”u 1Ih \ wlhf
ijhdezZ”~u\zZxIl \ IjZgr_yo b Imgg_eyo

GZjm gZy kbkl _fzZ ijhdez”~db, Ndarephgih\h™\Z k [y kbkl_
hgbkldb*u < wlhf kemqZ_ nbevljZpby hkms_kl\ey |ky g_
b\ djZzcg_f \h*hijhta* fgZy kbkl_fZ ijhdez”~db Ijm[hijh\h".
gZ jbkmgd _
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Jbk - lh~a _fgZy kbkl_fZ ijhdez~db Ijm[hijh\h~"Z

F_Ih” ih?ca_fghc ijhdeZ”db y\ey |ky gZb[he'iheh]melyjc
azZdziulzgb_ Ijm[hgde\m{f&Zgm\urZxsmXbZf_Ijm[hijh\h"Z
;eZlh~Zjy iheghc Z\lIhfZlbaZpbb k\kadggdphlk ijhdez”d
\h*hijh\h”*Z ih” ajmghcjh\h” ijhdeZ”u\Z_Iky \ klZ[bevguo
mkeh\bgyyoazZ]jhfh " ~Zy h[jZ[Zlu\Z _fmx a_fex ihke, bagZ\ jr_
ith™\ _j° g \ebygbx kheg _gghc jZ"bZpbb beb hkz~dh\

KlIZgpbb \h~hkgZzZ[ _gby Izd _ bf_xI \gmlj_ggb_ kbkl
ljm[u ijhoh?yl gq_j_a a*Zgb_ d lhgd_ ih*Zgb \h”u 1Ihk
ljm[hijh\h?u fh]lml bf_Iv jZagh_ 7~Z\e gb_ \gmlj_ggy
h[_ki_qgb\Z Iky "\mfy kihkh[Zfb

1. KImi_gqZlu_ gZkhku g_ bkiwkEhviemxqky \h~*hkgZ[ _g
hkms_kl\ey |Iky gZ hkgh\_ ~Z\e gbylhlgj4g &hklhbl b:
\h*hijb_fgbd&Z hf ,jAjm[ jugZ]h\ b ih”A\h”ysbo |Ijm[hijh\h
W lhllbi \h~"hkgZ[ _gby bh "bdavghtey gZklguo ,~hfh\
|Zdb eyhjhrkddb\&ZjlbHg ijhkl b g_ Ij_[m_I"gihdhgbdoevguo
we f_glhhfljm[hijh\h"Z

2. GZkhku i_jbh”bqg_kdh]h beb g_ij_ju\wWhihh " laRI\b
\u[bjzZxldh]~ZZ\e _gb h[oh”bfby ih~Zgb, \hMumlIklI\m | \h
\g _rg_c kb ¢ b dhJRZm g _h[oh”~bfh ljZgkihjlbjh\ZI\
Ahjhlbhm~Ze gbuwfdZAh”hihlj [e. gbpZd ijZ\behgZkhkgh _
\h~"hkgZ[ _gb_ mklZg¥Y\edb¥Zbdky a~ZgbylJhklbgbpZo
ijhfure_gguo ihf_s gbyo \ukhlhc [he__ f

<ha”mo \gmljb d\Zjlbju fh _| [ule_aXikélygdhyfaZahjh\
fh™ _| \ualzZlv Zee_jlbg_kdb_ j_Zdpbb m "bevph\ ?kl_Kkl
"hklb]zZz _Iky azZ kq_| jZagbpu ~Z\e _gby f_""m gZjm gL
\ha”moKims_kI\m\Z IbiZz \_glbeypbb g _j ]mebjm_fZy *h
hidju\zxl hdgzZ ”"ey ijh\_Iljb\Zgby b j_]Imebjm_fZy ~h;
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\_glbeypbb < b~ Ze Ahfh\lezZ” _ e\bpuijhi\h djlgy\uzk kidd
dhfgZlu Lj_ ywhh | [_ | qb\Z | ihklhygguc h[f_g \ha“moZ "~
fbdjhdebfzlzZ \ a&Zigb ;glbeypbb "hfZ ihdZaZgZ gZ jbkmg

Jbk - Kbkl _fZ \ _glbeypbb \ *hf_

HibkZggu_ kbkl_fu h[_ki_q_gby \h~"hkgZ[ _gby m”~h
lj [h\Zgby Ij_"tyley fu_ d h[t _dlIzf @DO "ey wlbo
dhgdj_lgh]lh \ZjbzZglZz aZ\bkbl hl debfZlbg_kdbo mkeh\bc
ki_pbnbg_kdbo hkh[ _gghkl ¢ dhgdj _Iguo a*Zgbc b khhjm

Kibkhd ebl_jZImju
1. Bgl_jgilkmjk <h~hijh\h~ | _ogbg_kdb_ 0ZjZdl_jbklddbfmgbdZp\tbi u
https://stroy-podskazka.ru/>Z1Z h[jZs_gby
2. Bgl_jgjlkmjk Kbkl _fZ oheh”~gh]lh b ]hjyq_ hitpsthwinkgrahiklingbry/.htm >212
h[jZs_gby
3. Bgl_jgjlkmjk 1jZ\bezZ \h~hkgZ[ _gby b \h~hhI\_~_gby “bEMKhUM fZpRWWSV
jZs_gby

| KFZkeh\kdbc kim~ :khzloh Id | g ~hp
NbebZe N=;HM <H ©GBM ©FWB2 \ ] Kf

H;AHJ KHEG?QGUO |I:G?E?C

Kheg qgu_ iZg_eb ij_"klzZ\eyxl kh[hc dj_fgb \u_ iez
ij_h[jZzamx|l kheg _qguc k\ | \ we _dljbg_kl\h < ihke "g_
m~ _eylv \k_ [hevr__ \gbfzZgb_Zevl _jgZlb\guf bklhggbdZzf
lhf qglh azZiZku kujvy bkihevam_fu \' "im]bo hljZkey«

g_j]bb bkkydzZxl k dZ ~uf ~g_f th ijb\h”~bl d ihklhyge

k\yab k wlbf ihy\beZkv \hklj_[h\Zgghklv Zevl_jgZlb\guo |
|Zdbo dzZd [bhlhieb\h ] _ebhwg_j]l_IbdzZz \_Iljhwg_j]_Ibd
wg_j]l_IbdZz

KZfuf ~“hkimiguf \b”"hf wg_jJbb y\ey Iky kheg_qgZy
dZ ~uc »_gv ihemgZ_I| h]jhfgh_ dhebqg_kl\h kheg_qgh]h k
ithemqg_gghc ijb ij_h[jZah\Zgbb kheg_qggh]h k\ _|1Z o\ZIbl
gZ ex[u_ gm ~u

< ~Zgguc fhf_gl kms_klI\m_| ~\Z \b”Z | _ogheh]bc
gZb[hevrb_ rZgku gZ jZa\blb_ \ [m ms_f | _j\Zy hkgh!
bale_dzZ | Ihd \ j_amevlZl_ nhlhwe_dljbg_kdh]h wr
ij_h[jZah\u\Z_| | _ieh\mx wg_j]lbx khegpZ \ dhlhjhc ijl
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| iehghkbl_ey hl dhgp_gljbjh\Zggh]h emqZ
<b”u kheg _qguo iZg_ e _c ihdZaZgu gZ jbkmgd _

Jbkmghtkb”u kheg _gqguo iZg_e _c

FhghdjbklZeebq _kdb_ kheg ddquwhiiZzgg eddb 84Zd gZklh ¢
\Zxl bo dhfiZgbb aZgbfZxsb_ ky kheg_ qghcawWgu ]ha8dihc
lhfm qglh hgb ba]Jhlh\e _gu ba p_evgh]h gbklh]h dj_fgby
i1Zg _eb y\eyxlky gZb[he _ jZkijhkljZg _ggufb gZ djurZo b
glh hgb emqgr_ \k_]h ihgto[hewirbeyihf s gbc b kem ZI "he\y
ihebdjbklZeebg_kdb_ b Ihgdhie_ghqgu_ iZg_eb Kms_k
\br"Z fhghdjbklZeebq kdbo iZg e ¢ iZkkb\bjh\Zgguc b:
dhglzZzdl 3(5& b “\monZagu_ 1Zg_eb 3(5& bf _xI \ijh\h*y
e _gguc d azZz*g_c klhjhg_ we_ f_glh\ "ey m\_ebqg_&by ih]
g eb 3(5& gZs_ \k_]h bkihevamxlky \ kheg qguo tkbkl f.
]bggh ~“\monZagu_ iZg_eb fh]lml ih]JehsZlv k\ | k h[_bo |
kdhjhklvx q_f iZg_eb 3(5& 1Ih wlhc ijbgbg_ “\monZagt
ij_"gZagZqg_gu ~ey gZa_fguo kbkl_ f dhlhju_ hklZheyxl|
jhgu iZg_e_c

Ke "mxsbc \b® kheg qgguowlldgihebcdjbklZeebgalkdb
k\h_¢c wnn_dIlb\ghklb ihebdjbklZeebqg_kdb_ kheg_aqgu_ iZ
eyjghklv ohly-ifgbgiim bkihevamxl dj_fgb_ih~h[ge_ fhg
ebg _kdb_ kheg _qgu_ iZg_eb H”gZdh ihebdjbklZéebq Kk
eb\zZxlky ih [he_ _ gh\hfmkijhev&kkhwZgb_ njzZ]f_glh\ dj_fgb
hrgh]lh djbklZeez dj_fgby ~ _eZ | wlb iZg_eb [he__ wdh
kihkh[_ ba]hlhhgeZpfbywylu dj _fgb_\h]h djbklZeeZ iezZ\ylky \f
k jZkieZ\e _gguf dj_fgb_f <f_klh Ih]Jh qlh[u f_"e_ggh be
ijhn_kkbhgZeu hklZ\eyxl _]h hklu\Zlv b *jh[blvky Ihke_ I
dj _fgbc gZj_azZ Iky gZ ihebdjbklZeebq_kdb_ khegZqgu _
| f nhjfbjmxlky ~ey kha~Zgby iZg_eb Dh]*Z kheg_qguc
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ihebdjbklZeebq_kdbo djbklZeeh\ yqg_cdb bf_xI| kbgbc p\
klhl]h dj_fgby dhlhjuc gZ khegp_ dZ _|Iky q_jguf fnjZ]f ¢
gbc ijb”2Z | [he__ k\ _leuc [he__ ]Jhem[h\Zluc hll _ghd It
iZg_eb bf_ x| d\zZ*jZlgmx nhjfm b ebr_gu azZahjh\ f_"*m gl
[u\Zxl k_j_[jbklh]lh p\_IZ

Ihfbfh fhghdjbklZeebqg_kdbo b ihebdjbklZeebqg_kdbo
\u[jZIlv lhgdhie_ghggu_ iZg_eb dhlhju_ y\eyxlky gZbf _g_
Ilhf Gh hgb 1Zd _ f_g__ wnn_dlb\gu < k\yab k qg_f hghb
"hfZzo g_kfhljy gZ Ih qglh y\eyxlky gh\_cr_c jZajB[hldhc
fure_gghklb

Kji_*gyy wg_jlhwnn_dlbh\¢phkdvZ kheg _qgguo iZg_e_ c Kkl

b hgb kem Zl g-[he_ | Lhgdhie_ghqgu_ iZg_eb ihklZz
lhgdbf keh_f ihemijh\h~gbdh\h]h fZl _jbZeZ ba]lhlh\e_gg
e _gh™"Z bpyz2bgby f_~"b bl _eemjb”rZ dZ~fby <k_ wlb fZI_jb
ih\_joghklv \ \b”A_ IThgdhc ie_gdb ;hevrbgkl\h dHfieZgbc i
ghggu_iZg_eb jzZzaf_jhf b yg_cdb

WIlhl Ibi kheg _qguo iZg_e _c¢c fh ' gh hlebgblv ih bo ]bJ[
ilehkdhfm "baZcgm dhlhjuc ijb*"Z | bf JeZz”~dbc Wgx kgbc \
djbklZeebq kdbfb iZg_eyfb H~rgZdh g_h[oh”bfh [m”_| m
[ehdh\ |hgdhie _ghgguo kheg gqguo iZg_e_c¢ qlh[uhijhbal
ebg_klI\h wg_j]bb dZd b *jm]b_ \ZjbZglu ;hevrbgkl\h dhf
i1Zg_eb ih gbadbf p_gZf

HArgbf ba ij_bfms_klI\ kheg_qguo iZg_e_c y\ey Iky bo
\ hlebgb_ hl ~jm]bo bklhggbdh\ iblZgby dhlhju_ 7~ey
bkihevamxl|l g _\hkklZgZ\eb\ZxshZ&y g_hhvijkm]ev

Lzd_ g_ f_g__ \Z guf nzZdlhjhf y\ey Iky ihklhygkl
i1Zg e ¢ Q_eh\ g _kI\h _~ ~g \gh bkihevamx| we dljbqg_Kkl
[eZz]h~"Zjy kheg _qgghc wg _ j]bb dhlhjZzy ihklhyggZ b
g_\hafh gh iheghklvx bajZkoh”~h\Zlv

Kheg qgZy wg _ jlhgdZZ bta kZfuo wdheh]bgguo hljZ
ijhba\h~kl\m we dljbg_kI\Zz \ |h \j_ fy dzZd “~jm]b_ bk
ijhba\h”~kI\Z wg_j]lbb bkihevamxl j_kmjku dhlhju_ \t
Zlfhkn_jm b jZajmrZx hahgh\uc kehc

Djhf_Ih]lh d “hklhbgklI\Zf kheg_qguo iZg_e_c fh ' gh h
jZkijhkljzg_gb_ b "hklmighklv LZd dZd kheg_qguc k\_[| 7
A feb iZg_eb fh gh bkihevah\zZlv dZd \ wd\ZlhjbZevgu

k_\_jguo D ijbf_jm =_jfZzgby y\ey_ I|ky eb”_jhf ih bkihe
khegpZz
Ex*b i_j_oh”ysb_gZ bkihevah\Zgb_ kheg_qghc wg_j]

h[j_1Zxl h]jhfgmx wdhghfbx Z 1Zd _ bf_xI gbadb_  wc
jZkoh”~u dhlhju_ ijhy\eyxlky \ \b”_ Th]l]h qlh iZg_eb gm~
g_kdhevdh jZza \ 1h~

HAgbf ba JeZ\guo g _"*hklZldh\ kheg qguo iZg e _c y\
mklZgh\db \ “"hf kheg_qgquo gZdhibl_evguo we_f _glh\
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g_fZemx kmffm gZ gZqZevghf wlZi_

D kh'Ze _gbx kheg _qgZy wg _jlby g_fh | kem blv hk
iblZzgby ih Ihc ijbgbg_ qlh \ujZ[hldZ wg_jlbb g_\hafh g:
1Zzd"_ \ iZkfmjgu_ b ~h ~*eb\u_ ~gb :ddmfmeylhjgu_ [ZI
g _"hklzZlhd dh]~Z kheg_qgu_ iZg_eb g_ jZ[hlZx]l gh bo
hljhfgZy p_g9gZ gZ wlb [ZI1Zj_b dhlhjmx g_ dZ ~uc "hfh\q
ithal\heblv Dhg_qggh kbImZpbx mijhsZ | |hl nzZdl qglh
wg_jlbb ijboh”~blky gZ *g_\gh_ \] _fy kmlhd

Ihfbfh \ur_i_j gbke _gguo kms_kI\m_1 jy®» “jm]bo |_oc
lhle _gbx kheg _qguo iZg_e _c¢ dhlhju_ \ gZklhys | \j_fy
r_ gkl\mxlky HI hj]j]Zgbq_kdbo b gm\kl\bl _evguo d djZKk
we f _glh\ “h iheghklvx ijhajZgqguo dhgkljmdpbc lkeb dh
amxsbo gZghl_ogheh]bb ey h[_ki_q_gby fZdkbfZevgh]h
G_"hklzldz \ gh\uo b”~_yo ih [he__ wnn_dlb\ghfm bkih
khegpZ g _|

Ihkdhevdm bkihevah\Zgb_ kheg _qguo iZg e ¢ m _ ihf
aZ\bkbfhklv hl g _\hah[gh\ey fuo \b”~h\ lhieb\Z ~mfzx ql
| ogheh]bc bkihevah\Zgby kheg _qgghc wg _j]Jbb g_ aZklz\lI

Ebl_jZImjz

1<k_ h kheg_qgguo [ZIZ]j_yo b wg_jlbb khegpZonpaeelsd! Solppanelsi206mik @ 6
URL: http://www.solnpanels.com/vidy-solnechnffD WD UHM  ~ZI1Z h[jZs_gby

2Kjz\g_gb_ fhgh iheb b Zfhjnguo kheg_qguo iZgnjk@ >Wel djlgadgy\ugzy k

wg_jl_lbdz cevl_jgZlb\gZywodxg zyYRLI btthZ/b-HFR UX DUWLFOHY PRQRBSRO\BDPR
h[jZs_gby
3?nbfh\ < | Nhlhij_h[jZzah\Z]l_eb wg_jlbb kheg_qghib_kydbemq Gdybdiy\hg fagilng

gZmgguc p_glj ©0Zjvdhikddogbgb&ddb bgRODAmL * < Kt -114.

4 :0f _~h\ > R ?jzfbg > B Y]nZjh\Z G B _D_f_r_\_leu khebkghguiZgZjeds k
dhgp_gljzZlhjzfb <_kl@bh.X<ld =+ Kt -147.

5Dh\Zev < | B\Zk_qdh J J DhakdzZ¥y wnnWdlhightkdv kbkl f ihabpbhgbjh\Zgl
kheg _gqguo iZg_e_c @mjgZe Wgqg ]jllbkdZ | Wggh] h2omegtx] + K -10.
6Lj [dh\ > K I1Zgg_gdh < : Bjh~bhgh\ : ? Ddog kzjph\ evgghcIklagg[hgghc

iZg_eb < _klgbd 2BS#KO + K  -110.

: B Fm~jydh\Zz kIim”~ jmd B : DZ[Zgh\Z d
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kfhe
WG?J=HK;?J?=:XS:Y KBKL?F: HLHIE?GBY B
<?GLBEYPBB

< gZklhys__ \j_fy \k_ ihf_s_gby k p_evx kha”Zgby \

j4Ahgbo mkeh\bc hkgZszZxlky kbkl_fZfb hlhie_gby b \_gl
lj _[mx!] h]jhfguo azljzZl gZ lhieb\h b we_dljbg_kdmx wg
ZdlmZevguo aZ”Zq ijb kljhbl_evkl\_ a”~Zgbc y\ey I|ky ijh
hlhie _gby b \ _glbeypbb \ "beuo h[s_KkI\ _gguo b ijhba\h”l
dhlhjh_ ih [hevr_c qZklb hkmgZkbeXf kehib\rbfky ]h*Zfb
< wlhf kemqgZ_ g_ mgblu\zxlky kh\j_f ggu_ |j_[h\Zgby
wg_j]l_Ibg_kdhc b wdheh]bg_kdhc wnn_dlb\ghklb kbk
\ _ glbeypbb
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Ihkdhevdm kh\j_ f gguc fbj g_ klhbl gz f_klI_ i
wg_jlhk[_j_]Zxsbo kbkl_f hlhie_gby b \_glbeypbb gZ
hkms_ kl\ey Iky k bkihevah\Zgb_ f gh\uo f_IhAh\ | r _gbc
" hkms_kl\eyxlky ihbkdb wdheh]bgguo kihkh[h\ \ujZ[hId]
ihlj_[bl_eyf JZajZ[hldb kms_klI\mxsb_ \ gZklhys__ \j
h[_ki_qgblv emqgrb_ mkeh\by ~ey jZ[hlu b "bagb < jzZfdZao
ijh\_~ g jZkqg_l wg_jlhk[_j_]1Zxs_c kbkl_fu hlhie_gby L
bkihevah\Zgb f mklZgh\db 2O &biffttdgt gZ hp _gdZ wnn _dlb
bkihevah\dpbyhezZ]Z fhc ko _fu \ "hfZo bg”b\b"mZevgh
]hjh~rzZ Kfhe gkdZ

| _j\hkl_ i _gguédlz”"ZqgZfb dhlhju_ j_ rZ N _gbkdypdb
yley |Iky h[_ki_q_gb_ g _h[oh”bfuf h[t_f \ha”moZbhhaf_s g
g _]h bafuldh\ | _iehlu \ezZ]b kgb  _gb_dhgp _gljZpbb \j_ 7
"Ze[l].

KZfuf ijhkluf b ~_r_\uf kihkh[hf kgb  _gby \g_rg_c ihl
| ie_ gZ 9gZ]j_\ \hamozZ \ kbkl _fZo ijblhgghc \_glb
j_pbjdmeypby gh gZ ijZdlbd_ hgZ g_ hkms_klI\bfZ ihkdh
\ha”moz kf_rb\zZ_I|ky k ijblhoggufeypby g_ijb KebfZz
\uly ghfha”migbkmlikl\maju\hhiZkd¢uih ZjhhizZkighf kb
hljZ\eybs\ s _kZb | i

lhwlhfm ih”" _j"Zgby gZbemqgr_]h dZq_kI\Z \ha“"moZ
dhlhjh_  h[mkeZzZ\eb\Z Iky \ukhdbf kh”_ j"Zgb f dbkehjl
kl i _gvx \eZ ghklb b fbgbfZevguf kh™_j"ZgbijbfjZRedbqggh]
Z 1Zzd"_ hlkmlkl\b_f g "~ %®&y avpgpl\vy g _eh\ _dZ b “b\t
\ s _kI\ ihalhey | kha”ZIvuilpplplmgghzhjm~rh\zZgb

Bkihevah\zZgb_ #+j\ullygghc kbkh _fgubeypbb k j_dmi_jZpb_
bg"b\b"mZevguo "hfZo qg)ludhtgBcghhkdhevdgvrZxlky
jZkoh~u g_h[olg™hthie gb_ ~hfZ ij_~iheRhbl .elvg#hzZy
wdhghfby hkms_kl\ey Iky aZ kq_l \kljh_gghc kbkl_f_
bkihevah\Zgbb dhlhjhc ihlj_[ghklv \ ih~h]j_\_ \oh”ys ]h
hliz~zZ |

GZ jbkmlgdi ~"klZ\e _gZ h”~gZ ba \hafh guouojlogpfbibZe
wg_jlhk[_j_]Zxsbo kbkl_f hlhie_gby b \ _glbeypbb \ dhlh
iZzjzZf_ljh\ \hamozZz \ khhl\_Ikl\bb k ghjfZlb\gufb
hkms_ klley |ky \ Z]j 1Z1_ ®DbabkZjbb mklZgh\hd ©DebfZls

Hkgh\ghc hkh[_gghklvx mklZgh\hd “"Zgghc k_jbb y\ey.
_"bghf “hklzZzlhggh dhfizdlghf dhjimk_ w\aly gur\ djbfl hjggh
kbkl f \ _glbeypbb we f glh\ kbkl_f Z\lhfZlbdb b
lj_~klZ\e_ggZy mklZgh\dZ h[_ki_qb\Z_| ih*Zgm gZjm gh
\k_0o klIZ”"bc ih~]hlh\db Z bf_ggh hgbkldb ih~h]j_\Z beb
m\eZ g _gby \hamoZ \ jZaebqggu_ i _jbh”u ]J]h*Z 1ljbqg_f k
ithalhey | mklZgz\eb\ZIlv b ih*™ _j"b\ZIlv aZz~Z\Z_fu_ ihlj_|
[3].
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Jbkm@hldbgpbibZevgZy ko _fZ wg_jlhk[_j_]1Zxs_c kbkl_fu
\ _glbeypbb \bfghHtb\b*mZevghc aZkéjhiZd b£

< mklZgh\d_ ©DebtZlij+*mkfhlj_g ~“\moklZ~bcguc ih”*
ijblhggh]h \ha”“mo |_j\hgZqZevgh \ha“mo ih”*h]j_\Z_ Iky
| _iehh[f_ggbd_ \ dhlhjhf jZ[hgbf Z]_glhf y\ey Iky Zglbnj]
]Jem[hdbf hoezZz ~_gb_f m~Zey_ fh]h \ha"moZ AZI_f ij

ih~h]lj_\zZ _Iky k ijbf_g_gb_f | _ieh\h]l]h gZkhkz \ dhlhj
gbadhihl_gpbZevgh]h | _iezZ ey bkizjbl_ey y\ey_ I|ky |1Zd"
k iZjzZf _1jZfb ithemqg_ggufb ihke_ ijhoh ~_gby mlb

| iehh[f_ggbdZ

\IhfZlbg_kdbc dezZiZzg mklzZzgh\db iha\l\hey | \ ohe
h[_ki_qgblv gZ]j_\ thatmoZ Ktiyh, fK ijb g_ihkj_~kI\ _ggh
dhgljhe_ ~Zggh]lh mjh\gy < kemqgZ_ g_khhlI\_Ikl\by izZjzZf
h]_ki_qb\Z _|Iky kgb ™ _gb_ h[hjhlh\ ijb\h*guo we_dljh”~\b]z
ijhba\h~bl_evghklb \_glbeylhjh\
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Hp _gbf wnn_dlb\ghklv jZ[hlu ~"Zgghc kbkl_fu ek gZ]j_
\ha“mozZ k izjzf_ljzZfb oZzZjzdl_jgufb ~ey ] Kfhe_gkdZ k
\ha"mtgZ f Kty = - fK jZkqg_lgzZy | _fi_jZImjZ gZjm gh]h \
ijh_dlbjh\Zgby kbkl_fu hlhie_gplk > @ ;m~”_f kgblZlv ¢
i_j\hc klmi_gb bale_q_gby |_ieZ gZjm guc \hta"é& ih~h]j.
f K < k\hx hq_j_"v m~Zey_ fuc \ha“mgs hoeZfKZblky

Lh]*Z dhebqg_kI\h | _iezZz 7ey 9gZ]j_ \Z "~Zggh]h dhel

hij ~ ey Iky ih nhjfme _ b khklzZ\ey |
(1)
]~ +fZkkh\Zy iehlghklv \h%a*moz d] f
+| ieh _fdhklv \ha“"moZ

Wg j] Ibg _kdZy wnn_dlb\ghklv ij_h[jZah\ZdMdhy we _d
azZljZgb\z _fhc gZ ijb\h” dhfij_kkhjzZ I _ieh\h]h gZkhkzZ \
Qi angb™ms_c gZ gZ])\u\gkkey_Ilky ih nhjfme_

(2)

>ey Z]j_1Z1Z ©DebfzZhdZzaZl _ev wg_j] _Ibg_kdhc wnn_d
j_"bf_gZ]j_ \Z gZjm gh]h \ha”moZ hp_gb\Z UR}NZ;i\
j_"bf_ jZ[hlu \ha”“mrgh]h |_ieh\h]h gZkh®Z 4nipb bal_klg
khklz\ey | :

< bkizjbl_e_ I _iteh\h]l]h gZkhkzZ "~he gZ [ulv ih”"\_~_
\uly ' gh]h \hamoZ dhlhjZy \ugbkey Iky ih nhjfme_

3)
ljb hoezZ ~ gbb \ bkizZjbl _e_\ha”“mrgh]h | _ieh\h]h g.
wglZeviby \uly ' gh]h \ha”moZ \ugbkey Iky ih nhjfme _

(4)

K ihfhsvkd £ "bZ]jZffu ijkk. 3 b
hij A ey f 1 _fi_jZIlmjm \uly ghjh-\haffkhoZ

LZdbf h[jZzahf bale_qg_gb_ | _iehlu m~Zey_ fh]h \ha”i
| ieh\h]h gZkhkzZ khijh\h"~Z |ky h[bevguf \uiZz®_gb_f dhg
ijb hljbpzIl_evghc | _fi_jzZImj_ fh | azZf_jagmlv < Z]j_

bf Iky Z\IhfZlbgq_kdZy hllZcdZ bkiZjbl_ey
< jZkq_lghf j_"bf_oheh”gh]h i_jbh~Z 1h*Z jZ[hlZ Z]j.
a h[_ki_qgqb\Z_ | ihemqg_gb_ ke "“mxs_]h dhebq_kI\Z I|_
ijblhggh]h gZjm gh]h \haeZdZ"Z2jy ihe _aghc mlbebaZphbhb
\uly gh]h \ha®moZ <
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>ey ihemqg_gby wlh]h dhebqg_kI\Z | _iehlu \ Z%}_]1ZI_
aZljZzqg_gh we _dljhwg_j]bb

1. gZ ijb\h® we _dljh*\b]Zl ey | ieh\h]h gZkhkZ d<IU
2. gZ ijb\h™ we _dljh*\b]Zl_e ¢ \_glbeylhjh\ ijblhgghc
kbkl _f d<lUq mkj_"~g_ggh_ agZq_gb_ \ izZkihjlguf

o0ZjZdl_jbklbdZfb mklZgh\db2©DebfzZIl %

3. GZ ijb\h we dljh™\b]Zl ey gZkhkZ pbjdmeypbb Zgl

kimi_gb mlbebazZpbd<*Uq mkj _~g _ggh_ agZq_gb_ hij_

hkgh\guo | _ogbqgq_kdbo oZjZdl_jbkibd mkPFZgh\db ©DebfZl
H[sZy jZkq _lgZy aZljzZlZ we _dljbg_kdhc wg_j]bb

Wg _jl Ibg_kdbc ihdzZaZzl ev \ujzZ[hldb | _ieZ hl ijbf_
©Debfzl #

LZdbf h[jZahf ihemqg_gguc ihdZaZl_ev \ujZ[hldb I
gZkhkhf bkihevam_fhc mklZgh\db y\ey |ky “hklZlhc
KhhiI\_Tkl\m_| ghjfbjh\Zgguf iZjzf_|jZf jZ[hlu mklZgh\db
NZgguf > @ <Z gh 1zZzd" _ hilf_Iblv qglh ~Zgguc Z]j_]Z
wnn_dlb\gh jzZ[hlZlv \ | _ieuc i_jbh”~ ]h*Z \ j_ "bf_hoezZ "™
\hamoZ 1Zd dZd | _ieh\hc gZkhk fh™ _| jZ[hlZIlv \ j_\_jkb\
k q f aZljZlu gZ h[hjm~h\Zgb_ ~ey h[_ki_q_gby fbdjhdetk
| g _gb_\k _]h ]h~Z agZgbl _evgh kgb Zxlky ihkdhevdm
mklZgh\d_ dhg”bpbhg_jh\

Kibkhd ebl_jZImju
=Zjy_\ 1 ; Wg_jlhk[_j_"_gb_ \ 1 _iehwg_j]l_Ibd_ Hgbdehl._ ogk&hybyo B mq
Ydhle_\ : < Debf_gdh b ~Aj ih~ j_n4-; babDebif jgdh[ B "tBia™z|_evkl\h FWB
+  k
K Kljhbl_evgZy debfZlheh]by ZylmZE&Hpb yh KAMEH25.
L_ogbq_kdZy ~hdmf_glZpby MlohalghehtbWdee bdldhgguc j_ kmpf@ hklmiz
http://splitoff.ru/tehn-doc.html

K: GbdheZ gdh\ =< =Z\jbe_gdh\ kim”» jmd < < J
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kft

<:JB:GLU MIJ:<E?GBY :DLB<GUF NBEVLJHF =:JFHGBLC

:dlb\gu_ nbevlju ]Zjfhgbd N = gZs_ \k_]h ijbf
we_dljhwg_j]l_Ibd_ dzZd mkljhckl\h klZIbg_kdhc dhfi_c
KL:LDHF j_Zdlb\ghc fhsghklb > @ > @ beb nbevljZp
bkdZ  gbc Ihdh\ \ k_lyo jZaebqgh]h gZijy _gby > @

< we_dljhijb\h*Zo mkljhckI\Z k ih~"h[gufb lhiheh]byfl
gZs_ dzZd ij_h[jZah\Zl_eb "ey j_dmi_jZpbb fhsghklb \ i
gZklhlguo Ij_h[jZah\Z]l_eyo |Zdbo we_dljhijb\h”~h\

181



\uijyfbl _ev azZf _gy_I|lky Zdlb\guf [|jZgabklhjguf kh
mijZ\e_gb_f iha\lheyxsbf gZijzZ\blv ihlhd wg_jlbb \ iblZxs
< h[s_f kemgZ_”"ey mijZ\e_gby :N= fh 'gh \u”_ebl
kihkh[Z bkihevamxsb_ eb[h \J_f ggu_ ij_h[jZah\Zgby et
P_evx "Zgghc klzZlvb y\ey Iky ~ _fhgkljZpby kihkh[h\ |
< hkgh\_ i_j\h]lh kihkh[Z e_"bl IZqlgHjdu\Z]dAY gghc
fhsghklbgf Ih” ih hkgh\ghc qZklhl_ beb f _Ih® ke _"ys c

L hjby f]lJgh\_gghc fhsghklb hkgh\ZgZ gZ ij_h[jZah\Z
agZq _gbc we dljbg_kdbo i_j f gguo \ nZaZo iblZxs
hjlhl]hgZevguf hkyLZdhc i_j _oh” h[_ki_qb\Z | ij_h[jZah)\

iblZzxs_c¢ k_Ib ba dhhj™bgzZlb \ ihke_"mxs_f hij_"~_e_
flgh\_gghc fhsghklb m _ \ dhhj*bgZlZo

1, , £nmgdpbb \ dhhj?*bgZlZo £tnmgdpbb \ dhhj*bgZl

Flgh\ _ggZy fhsghklv kh” _j bl ihkbhyggnxggmx
khklZz\eyxsb_ IhklhyggZy khklZ\eyxsZy hljz Z_ | qZklv
g_h[oh”~bfh i_j _~Zlv hl bklhqgbdZ iblZgby d gZ]jmad_ ¢
| j f ggZy khklZ\eyxsZy \ k\hXdmhogZdkbtw wg j]Jbb dhlF
hif _gb\Z_ I|ky bklhggbd iblZgby k gZ]jmadhc aZ _~"bgbpm

Lhd dhfi_gkZpbb ihemqgZ_ fuc k ihfhsvx :N= hij_~ ey
khklZ\eyxs_ ¢ f]lJgh\_gghc Zdlb\ghc fhsghklb b f]lgh\ _g¢
fhsghklvx

-lhdb nhjfbjm_fu_ ZdIb\guf nbenifjphfdpbb \_dlhjZz

W>K gZ hkb xihklhyggZy khklZ\eyxsZy flgh\_gghc fhs
flgh\_ggZy Zdlb\gZy frs$pditklvggZy j_ZdIb\gZy fhsghklv

F Ihd-qij_"klZ\ey | kh[hc ij_h[jZah\Zgb_ Ij_onZaghc |
b gZijy _gbc \ kbkl_fm dyhljiMbfdhsivx ij_h[jZah\Zgbc DeZ
1ZjdZ

| _j\uf wlzZihf wlh]h f_Ih*Z y\ey_ I|ky ij_h[jZah\Zgb_
dhhj*bgzl \ ith mdzZaZgghfm \ur_ Ze]hjblfm GZ \lIh
ijhbkoh”bl ij_h[jZah\Zgb_ ba kbkl_fu .dhhj*bgZzZl
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1™ +tm]lhe f_""m hbkyfb
>ey \ _dlhjzZ gzZijy _gby ij_h[jZah\Zgby ZgZeh]bggu <
\ kbkl_f:

Kh\f _sZy hkw_dlhjhf gZijy _gby k_Ib ihemqgbf

LZdbf h[jZahf ihegZy fhsghklv \ dhfie_dkghc nhjf_ [r

>ey h[jzlghlh ij _h[jzah\Zgby dhhjrbgZl ijbf_gy_
ij h[jZah\Zgb_DeZzjd b 1ZjdZ

1, zlhd nbevljZzdhhj*bgZlZo

Kihkh[ \J_f _gguo ij_h[jZah\Zgbc ij_"iheZ]Z | bkihev
ke ~"ys ¢ kbgojhgbaZpbb dh]J~Z |j_onZagu_ Ihdb bklhc
dhfi_gkzZlhjhf J Zevgzy fhi©ighklwlv jZzkkgblZgZ ih flgh\ ¢
gZijy _gbyf b IhdzZf gZ]jmadb

1~ + f]gh\_ggu_ agZq _gby iblZxsbo gZij
tflgh\_ggu_ agZq_gby Ihdh\ gZ]jmadb
AgZg_gbhij_~ ey |ky ijb __ ijbjZ\gb\Zgbb d j_Zevgh:

fhsghklb nbevljZz AZI f j ZevgZy fhsghklv jZa™ ey Iky
gZ]jmadb

LZdbf h[jZzahf "ey gZijy _gbc |lj_o nZa iblZgby kbgml
wlZ fhsghklv hij_"~ ey |lky dzd

1" _ Z Zfieblm~Z IhdzZ Ih]”rZ

< k\hx hq_j_"v gZzZijy _gb_ m~h[g__ \k_]h \ujZablv
_"bgbpZo ey ihemq_gby kb]JgZeZ kbgojhggh]h k gZij
khhi\_lklI\bb k fZkrlZ[guf khhighr_gb _f
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LZdbf h[jZzahf Ihd hihjgh]h bklhqgbdZ

1~ tZfieblm”~Z gZijy _gby iblXgbewwZpm]bo nZa \ujzZ _
"ey \ugbke _gby IhdZ hihjgh]h bklhggbdZ ZgZeh]bqgu

Ihfbfh jZkkfhlj_ggh]h \ gZklhys_c¢ klZlv_ ih”*jh[gh kihk
ZdIb\guf nbevljhf ]Zjfhgbgq_kdbo bkdzZ  _gbc gZ hkgh\_ |
fhsghklb ~jm]bf i_jki_dIb\guf kihkh[hf y\ey Iky \ZjbZgl
bkihevah\zZzgbb ]JZjfhgbqg_kdh]h ZgZebaz 1IhdZ g9gZ h
Ij_h[jZah\Zgby Nmjv_

K ihfhsvx 1Zdh]h ij_h[jZah\Zgby hkms_kl\ey Iky \u’
]1Zjfhgbdb k_I _\h]h IhdZ b ~jm]bo ]Zjfhgbg_kdbo khkl.
]1ZjfhgbdZ Ihdz azl _f \ kbkl _f_mijZ\e_gby ijbgbfZ _Iky
dhlihjuf hkms_kl\ey |ky khihklZ\e _gb_ j _Zevgh]h g_kbcg
ko_fu JZaghklguc kb]JgZe i_j\hc ]Zjfhgbdb b j_Béygéd]lh I
ithf_ob | _ bgnhjfZpbx h | _o ]Zjfhgbg_kdbo khklZ\eyxshb
mkljZgblv ba ki_dljz

B m _ \ k\hx hqg_j_"v ih wlhfm kb]JgZem ihf_ob
gZijbf_j k g_dhlhjuf hihjguf kb]JgZehf \ukhdhd=gzZklh
nhjfbjmxlky bfimevku mijZ\e gby ljZgabklhjgufb dexqgZfb

Ebl_jzZIimjz
1.G. Deep Srivastava and R. D. Kulkarni, "Design, simulation and analysis of Shunt Active Power
Filter using instantaneous reactive power topology,” 2017 International Conference on Nascent
Technologies in  Engineering (ICNTE), Navi Mumbai, 2017, pp. 1-6, doi:
10.1109/ICNTE.2017.7947937.
2. Moleykutty G. Performance Comparison of Three-Phase Shunt Active Power Filter Algorithms /
G. Moleykutty, Kartik Prasad Basu // American Journal of Applied Sciences 5ZQQ3. P.
14244A428.
3.;mjeZdZ < < =meZdh\ K < ;m[ebd KD >vyq_gdh F >jlKjZee_
ih\ur_gguf dhwnnbpb_glhf ih~"Z\e _gby \ukrbo ]Zjfhgbd20b9zZ < _ klg

? = Gh\bdh\Z XIm~aZjq_gdh kimt F@edh\kdbc ~hp_gl d |
nbebZe N=:HM <H ©GBM ©FWBZ2 \ | Kft
IH>:HJH:HIJM>H<:GBY KBKL?F
<H>HIH>=HLH<DB >EY L?0GHEH=BQ?KDH=H B ;ULH<
BKIHEVAH<:GBY

<h”Z y\ey |ky p_gg _crbf j _kmjkhf \ "bagb gq_elb\ _dZz
fhkilb ey [bheh]bg_kdh]h kms_kI\h\Zgby ex” ¢ hgZ rbj
gZjh~rghf ohaycklI\_ '\ dzZq_kI\_ wg_jlhj_kmjkZ b khklZ\
| ogheh]bq_kdbo p_ihqgdZo [hevrbgkl\Z ijhba\h?klA_gguc
\bkbfhklb hl dhgdj_Igh]h ijbf_g _gby \h”*gh]h j_kmjkZ d ¢
rbjhdbc gZ[hj Ij_[h\Zgbc ih dZg_kl\m \ gzZklghklb k Iht
\jZs_gby h[jZzah\Zgby gZdbib b j Z\gbgu h[_ki_qghgby Ij
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]bg_kdbo pbdeh\ b | ~ Ilhfbfh wlih]h ke _“m_| mqgblu\z
wdheh]bg_kdhc h[klZgh\db gZ ieZg | h[mkeh\evggh_
ghklvx g_eh\ _dZ ijb\h”bl d mom”r_gbx dZq_klI\Zb\h”u
jhrguo bklhgqgbdh\ LzZdbf h[jZzahf \h*hhgbkldB"lgAhdih-
\Z'g _crbo azZz”~"Zq ey h[_ki_g_gby gm »~ ijhba\h”kI\Z b @L

>ey ih~[hjZ kbkl_fu hqgbkldb \h”u g_h[oh”bfh mqgblu!
nZdlhju f_klh ]*_ gZoh”blky lhgwizkdiZhbgpmhjjoh"bfZy
ijhba\h”~bl_evghklv klZgpbb \h*hih~]hlh\db ZgZeba bkoh

Bkke ~h\zZgb_ "b~dhklb gZ ijb]Jh~ghklv ijhba\hZblky il
jZf _ljfz ° e _ah ~_kldhklv fmlghklv p\_Ighklv \dmk aZ
[Zd]_jbc b \bjinkmevIZlu bkke ~h\Zgby kjZ\gb\Zxlky k gl
N ggufb \ =HKLZo Ihke_ bamq_gby ihemqg_gguo ihdZe
h[hjm~h\Zgb_ kihkh[gh_ hgbklblv \h*m hl g_ "~ _eZl _evgua
_]h Ibiu ijb\_"* gu gZ jbkmgd_

Jbk H{hjm~h\Zgb_ ~ey \h~hih”]hlh\db

1+f _0oZgbqg_kdZy hgblkadih\Zgb_ ]bihoehjblZZgdplyhggZy
dhehggZnbewlj h[ _a e ab\dhgéyl] mfy]q gby k khe6\uf [Z
+habjh\Zgb_ ZglbkdZewagdph\Zgb f _IZ[bkmelw[jElGuc =
hkfhk MMNh[_ aaZjZ b\ZgbBhabjrk\Zgb_]JbihoehjblZ gZljby

@ _e_ah ijbkmlkl\m_1 \ \hA_ ijZdlbgq_kdb \k_]*Z Hgh
A\mo nhjfZo jAldi\hj e(lahZelgZy nhjfz b g_jZkI\IlNj_ggh_
\Ze _glgZy nhjfz

< kemqz_ Zjl_abzZgkdhc kd\Z bgu ~_e_ah gZoh”bl|
khklhygbb 1 d g_I| khh[s_gby \h”u k dbkehjh~hf b ijhp
ijhbkoh”yl ?keb jzkkfzZljb\zZlv Z[bkkbgkdmx kd\Z bgm kc
\ wihf kemqzZ_ \h*"Z h[h]ZsZ_Iky dbkehjh~hf g_ihkj_~kI\_
wlhf ijhbkoh”bl hdbke_gb_ b " _e_ah \uiz~Z_1 \ hkZz”~hd

Dhlrz "~ _e_ah gZoh”blky \ g_jZkl\hj_gghf khklhyg
f oZgbqg_kdZy hgbkldz WIh!l f_Ih® hqgbklébqgggihZ\éag\lg?
gZklbp jZaebggh]lh oZjzdl_jZz iml_f ijhp_"b\Zgby q_j a k
]im[hc hgbkldb

< kemqZ_ dh]*Z "~ _e_ah jzZzkl\hj_gh \ \h?_7"ey \uiZ’
g_h[oh~bfh hdbkeblv ~_e_ah WIhl _W©wjZpdbyu\Zwljiyp by
ithrjZza” _ey |ky gZ gZihjgmx b [_agZihjgmx Ijbf_jhf [_a
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kem bl [Zrgy Jh gh\kdh]h WIh hldjulZy zfdhklv \ dhl
khh[s_gb_ \h~u k dbké&hjhehf "*ebl_evguc ijhp_kk 1ih kjZz
gZihjghc ZwjZpdhd gZihjghc ZwjZpbbbakh&hhibl kkhjh\
ZwjZpbhgguo Ijm[ dhehgg <ha”“mo ih® "Z\e _gb_f aZdZg
ijhbkoh”bl hdbke_ gb_

LZzd ~_ ~ey hdbke_gby \h”u ijbf_gy_Iky f_Ih® ~haZzZ|
]bihoehjblZz gZljby hkms_ kl\ey Iky “ey hdbke gby "~ e a
ij_~klZ\e_g \ dZqg_kI\_ "m[ebjmxs_c¢c kimi_gb hdbke_gb
keZ[h]h hdbkebl _evgh]h ijhp_kkZ ijb gZihjghc ZwjZpbb
ZwjZpbb Z 1zd _ 7~ey ijh\_"~ gby i _jbh”bg_kdhc>k¥gZpb
lhggh]lh ijhihjpbhgZevgh]h “habjh\Zgby |]bihoehjblZ g.
bkihevam_ Iky "habjmxsbc gZkhk LZd ~_ \ khklZ\ wlh]h
Ney j_Z]_glh\

>ey hkms_kl\e _gby ijhp_kkZ nbevljZpbb bkihevam |
mklZgh\dZ h[_a _e _ab\Zgby b ~ fZg]ZgZpbb KlZgpby |
khklhbl ba g _kdhevdbo nbevljh\ aZ]jm _gguo a_jgbk
fZl _jbZehf < dZqg_kI\_ nbevljmxs_]h fZl_jbZeZ ijbf_gy
aZkuidb Khj[_gl :K Khj[_gl FK gZ ]jZ\bcghc ih?*eh d_
Nj_gZ gu_ kbkl_fu ba]lhlh\e_gu ba \ukhdhijhgguo ihebf_
FZl _jbZe dhjimkZ ba]Jhlh\e_g ba ibs_\h]h ieZklbdZ Dhjjl
bkdexq _gZ 1iheghklvx =eZ\guf ij_bfms_klI\hf ~Zggh]h
yley Iky Ih glh ijhfuldZ nbevljh\ ijhbkoh”~bl qbklh
bkihevah\Zgby gZdhibl _evghc _fdhklb hgbs _gghc \h?u b
>7Z299Zy | _ogheh]by khdjZsZ | gZ dhebqg_klI\h ijhfulhqgg

>ey mfy]lJg_gby \h”u \ hkgh\ghf bkihevamxl f_Ih” Dbl
nbevljaofy]gbl _eyo HgbkldzZ \h~u hl °~_kldhklb hkgh\ZgZ
bhghh[f gguo kfhe aZf _sZlv bhgu fZ]gby b dZevpby gz
\h~ hjh"Z < kbkl_f_ mfy]qg_gby bkihevamxlky nbevl
ijbkh_"~bgy_ Iky khe_\hc [Zd k khe_ \uf jZklI\hjhf ey ijh\_
kfheu Ihke_ bklhs _gby h[f_gghc _fdhklb dZlbhg |I_jy_ | Ki
\h m b _]lh g_h[oh”bfh \hkklZgZ\eb\Zlv <hkklZgh\e g
ihfhsvx kheb k dhgp_gljZpb-18%jZkl\hjZ

Ihfbfh ~ _kldhklb " e_aZ fmlghklb b p\_Ighklb
ijbkmlkI\h\ZIlv \bjmku b jZ*"bhZdlb\gu_ we_ f gl |Zdb_ dZ
| ~ < wlhf kemqZ_ bkihevamxlky kbkl_fu h[jZIgh]h h
N fbg _jZebazZpby \h*u \ | _ogheh]bb h[jZIgh]h hkfhkZ
ijh~"Z\eb\Zgby \h”u ih” ~Z\e gb_f qg_j_a ihemijhgbpZ_
f f[jZgu Ijb wlhf ihfbfh khe_ ¢ "~ _kldhklb &D b 0J \
kKl i _gb m~"Zeyxlky ijZzdlbg_kdb \k_ jZklI\hj_ggu_ \ \h™_ bhi
khe kh” _j°Zgb_ \h”~u qlh ihalhey | “hklbgqv “hihegbl_e\
j_amevlZlh\ ijb ~Zevg_cr_f gZ]j_\Zgbb \h”u kgb™
dj fg _dbkehlu mf_gvr_gb_ \ki_gb\Zgby aZ kqg_| kgb gt
>ey dZg_klI\ _gghc jZ[hlu b ijh”*e_gby kem [u mklZgh\db
ijhba\_klb "habjh\Zgb _ ZglbkdzZzezglZz b f_
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'glbkdzZeZg]b[blh]j hkzZ~"dhh[jZgh¥4]l gdv ij ~gZagZq_gguc
ij_"~hI\jZs_gby h[jZzah\Zgby hleh  _gbc dhlhju_ h[jZam_Ik
\ \h~_ kheyfb °~_kldhklb kh_~bg_gbyfb "~ _e_azZ kmevnZlh
g_dhlhjuo ~“jm]bo f_IZeeh\ Z 1Zd _ kbebdzZlh\ b Jmfmk
ith\_joghklb f_f[jZzg OZjzZdl_jbklbdb h[jZamxs_]hky hkZ
aZ\bkyl hl obfbg_kdh]h khklzZz\Z \h”u mjh\gy jG b dh
J_Z] _glu £ZglbktZeZjgiu!l \ Ijm[hijh\h” ih~iblhgghc \h”~u h
hkfhkZ

Bkoh”"gZy \h~"Z "he ' gZ [ulv »_oehjbjh\zZgzZ ey ij_"~hl\j.
f f[jZg ”"ey wlh]h bkihevam_|ky “habjh\Zgb_f IZ[bkmev]

ljb [Zdl_jbheh]bg_kdhf aZzZ]jyag_gbb \h~zZ ij_~klZ\
hiZzkghklv “ey qgq_eh\_dZ =eZ\guc ihdZaZl _eviF¢lZebqb
| _jfZglZgZglgZy hdbkey_ fhklv \h”u >ey hqgbkldb \h
bkihevamxl mklZgh\db mevljZnbhe |h\h]h h[_aaZzZjzZ'I
nmgdpbhgZevgZy azZ"ZqZz kbkl f mevljZnbhe Ih\h]l

h[ _aaZjZ b\Zgb_ ij_~\Zjbl _evgh h_qbs_gghc \h~u hl gZ
[Zd]_jbc b \bjmkhklkc b kh\j f gguc kihkh[ g_ bkihe
obfbqg_kdb_ j DZylyz h[_aazjzZ b\zgby ij_~klZ\ey | kh[hc

=\

_fdhklv pbebg”?jbgq_kdhc nhjfu \uiheg _ggmx ba g _j Z\_ x:
dzf _ju h[_aaZzZjZ b\zZgby \ ihlhd_ \h”~u jZkiheZ]zZxlky n
eZfiu ihf_s ggu_ \ aZsblguc d\Zjp_\uc g _ohe MevljZnb
d\Zjp _\uc g _ohe aZdjulu aZsblgufb dheizqdzZfb LZd _ "¢

\h~u fh> | ijbf_gylvky ~habjh\Zgb_ ]bihoehjblz gZljby

Jbk HEhjm~Ah\Zgb_\h~hhgbkldb j_dhf_g~m_fh_ “ey
h[eZklb
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ljhZzgZebabjh\zZz\ khklzZz\ \h~guo j_kmjkh\ ba _kl_KkI\_ g
Kfhe gkdhc h[eZklb fh'gh k”~_eZzZlv \u\h” h [Ihf qglh
ih\ur_gghc ~ _kldhklv fmlghklvx b 7~ey g__ o0ZjzZdl_j
kh™ j"Zgb_ e _aZz >ey h[_ki_g_gby _ dZg_kI\Zz
bkihevah\zZgbb \ dzZg_kI\_ wg_ j] Ibg_kdh]h j kmjkZ
mklZgh\dm khklhysmx ba [ehdZ ZwjZpbb "haZpbb dhe
mfy]qg_gby b mevljZnbhe Ih\h]h h[_aaZjZ b\Zl ey
h[hjm~h\Zgby ijb\_~ gZ gZ jbkmgd _

Bkoh”y Dba dhgdj Ilguo p_e ¢ hkms_kl\e gbgy \hA~l
~_ogheh]bqg_kdbo b [ulh\uo gm™~ \uihegy |ky ih”[hj

I
j_Zebamxs_Jh \ur_hibkZggu_ nbabq_kdb_ ijbgphbiu
[bheh]bgq_kdhc hgbkldb \h”u

Ebl_jzImjz

1. <h”hih”]hlh\dZ KijzZ\hgghbd lh~ j_~ ~1lg N cAkM\ b bbevighlreq g dthe wdd
eh]bb K ? ; ebdh\zZL Ff :d\Z = k

2. Njh] ; G I _j\h\ : = <h”hih~]lhlh\dzZz MK _[Bae¥l\makMNht:kkhpbZpbb kljhbl _
\mah\ 1k

. < 1ZIxlbg fZ] KmdDmjbebg ijhn_kkhj * I

NbebZe N=;HM <H ©GBM ©FWB?2 \ | Kft

KH<J?F?GGU? F?LH>U B KJ?>KL<: >B:=GHKLBDB
KBGOJHGGUO WE?DLJH><B=:L?E?C

P_ev ~Zgghc jZ[hlu khklhbl \ Ihf qlh[u \uy\blv jZpbl
"bZ]ghklbdb I _ogbg_kdh]h khklhygby Zkbgojhgguo we dl,
kj _~kI\Z "eyjh]jizffghc j_ZebaZpbb

< p_ehf f_Ih*u "bZ]ghklbdb fh'gh jZa”_eblv gZ

j_fhglgu_ f_Ih”u

wdkiemZlZpbhggu_f _|h”u

< gZklhysbc fhf_gl gZb[he__ wdhghfbg_kdb wnn_dl
wdkiemZlZpbhggu_ f _Ih*u WIh k\yaZgh k I_f qglh j_fhgl
\u\h”"Z bkke_~m_fh]h mkljhcklI\Z ba wdkiemZIZpbb *ey ~Db.
wlh g _ijbf_gbfh \ kbkl _fZo hl dhlhjuo Ij_[m _Iky g _ij_ju
jZ[hlZ

WdkiemzlZpbhggu_f _Ih?u ij_"iheZ]Zxl bkke_ "~h\Zgh
\u\h*Z 1h ba wdkiemZI|lZpbb glh ~zZzl bf [hevrh_
wdhghfbg_kdhf ieZg_ LZd dZd bf__|lky \hafh ghklv ZgZe
khklhygb_ ™\b]zl _ey \ j _Zevghf \j_ f gb |h \hafh ' gh khkl
ijhlgha ith "Zevg_cr_c _]1h wdkiemZIlZpbb

K_cqgZk bkihevamxlky ke _"mxsb_ wdkiemZlZpbhggu _ f
1. :gZeba khklz\zZz fZzkezZ gZ kh”™_j°Zgb_f IZeeZ DZd ke
dZq_kI\_ b”_glbnbdZlhjZz g_bkijZz\ghklb bkihevam_Ilky ih
dhihjh_ bkke "“m _|Iky gZ gZebqgb_ f IZeebqg_kdbo \dexq.
>Zgguc f_Ih” iha\hey | \uy\blv g_bkijZ\ghklv gZ hqg_gv
hljZgbq_g h[eZklvx ih”rbigbdh\
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<b[jZpbhggZy ~“bZ]ghklbdZ < gZklhysbc fhf gl \b[jZpb
yley |ky kZfuf jZkijhkljZzgzgguf f_Ih~*hf wdkiemZIZpbhg
Wlh h[mkeh\e _gh | _f qglh wlh g _ jZajmrZxsbc f_Ih” dl
ithal\hey | \uy\blv g_bkijZ\ghklv gZ jZggbo wlZiZo _z
bkihevam_fh_ \ *bZ]Jghklbd_ h[hjm”~h\Zgb_ bf__ I \ukhdmx
lj _[h\Zgb_ d d\ZebnbdZpbb-aZkpigavemh]hbhagbkezZ bklhqgg
\b[jZpbb \ "\b]Zl _eyo b gZebqgby kihjhggbo \b[jZpbc Djhf
ijhba\h~klI\_ggh]h h[hjm~*h\Zgby 1Zdb_ dzZd we_dljbq_kdb
de Ib k jZ[hgbfb \ZedZfb b 1¢gd]b_ bAdjZ&blgu_rmfu qlf
ithalhey | ijbf_gblv klZg~Zjlgu_ f_Ih”u \b[jZpbhgghc ~
wnn_dlb\gh]h ZgZebaZz

Lhdh\u_  f_Ih”u Lhdh\u_ f_Ih?u hkgh\u\Zxlky gZ
kh\j f ggh]h ijh]jzffgh]lh h[hgmMlfBghWM dhlihju_ h[_ki_qt
ithevah\zZl_ey ~Zggufb h khklhygbb khklhygby we dljh”\k
gZhkgh\_ h[jZ[hldb Ihdh\uo ~bZ]jzff b ZgZebazZ ki_dljh
I _j_"h\uo fzZl_fZlbgq_kdbo f_IhA"h\ Hkgh\gufb g_"hklZIldZf
yleyxlky g _h[oh”bfhklv mqg_ |Z \ebygby gZ we _dljbg_kdb_
1 ZjZf_ljh\ iblZxs_c¢c k_Ib oZjzZdl_jZ gZ]jmadb \ha”
we dljhfZ]gblguo ihe_c¢ i_j oh”~guo ijhp_kkh\ \ ~\b]Z
h[jZ[hldb "Zgguo

L ieh\hc dhgljhev < "Zgdhielh\blathj bkihevam _ Iky
mkljhckl\h [_ajZa[hjgh]h dhgljhey | _ogbg_kdh]h khklhygl
ijb fhgblhjbg] \k_o maeh\ \ khklzZ\_ we_ dljbg_kdhc fZrb
bkiulZgbc ihke_j _fhglZ >Zgguc f_Ih” “h\hevglb iphdl \ b
lj _ [m_I \ukhdhc d\ZebnbdZpbb hl h[kem b\Zxs _Jh i_jkhgZ
NZgguf | _jfh]ljzffzf \uy\leyxl f_klZ k ih\ur_gguf gZ]j_\hf
ijh\h~yl ZgZeba ihemqg_gguo ~Zgguo “ey \uy\le _gb®D ijbqgb
g_"hklzldzf ~Zggh]h kihkh[Zz ~bZ]ghklbjh\Zgby hlg
bg jpbhgghklv | _ieh\uo ijhp_kkh\ “ey \uyle gby g bk
eZ[hjzZlhjby Djhf_ Ih]h gZiheameglzdu *"Zgguf ffh]imthf
\ebylv klhjhggb_ nZdlhju 1Zdb_ dzZd hliejm]bw® mekdjlikckl\
g_bkijz\ghklv kbkl_fu \_glbeypbb \ ihf.s _gbb b 1Zd *"Ze_

F Ih~ i _j oh”guo nmgdpbc >Zgguc f_Ih”™ bkihetbdm | i
nmgdpbb =jbgZ b ij_~gZagZq_g "ey hij_~ e _gby | _o¢
we dljh*\b]Zl ey b ijh]ghladbpikliZdbggh]lh j _kmjkZ

< ~Zgghf f_Ih~_ bkiulzl_ev h[_ki_gb\zZ_ | iblzZzgb_
we dljh*\b]zZl ey :W> hl bklhggbdZ bfimevkguo gZijy
ijhba\h”~blky ih jZaebqguf gZijZ\e_gbyf \_dlhjgh]h
we dljh*\b]zZl_ey k p_evx hij_ " e gby _1h ozZjzdl_jl
hrghjh~rghklb Bkoh”y ba j_Zdpbc h[t_dIZ gZ ih~"Z\Z _ fu
ki_pbZevgh_ijh]jzZzffgh_ h[_ki_qgq_ghugbkebag\h” "bb ZgZe
| _ogbqgq_kdbo ihdzazl_e_c ~ey g_ih\j_"~_ggh]h bbah\j_ "
W >
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GZb[he__ i_jki_dlb\guf kj_~b f_Ih~h\ wdkiéghklbulhoh g
yley |Iky f Ih” i _j oh”~guo nmgdpbc 1Zd dZd _]h j_ame
\ebygbx hdjm ' Zxs _c¢ kj_~u hg g_|lj_[m_I| ki_pbZevghc ih"
Z 1Zzd _ g_Ilj_[m_I “hjh]lhklhys_]h h[hjm~h\Zgby
>Zgguc f_Ih” ij_"~iheZ]Z_| bkihevah\zZgb_ ijh]jzffgh]lh
hkms _ kl\e _gby ZgZebazZ glh hldju\Z_ | [hevrb_ \hafh gt
ZgZebaz [_a ih\ur_gby d\ZebnbdZpbb h[kem b\Zxs ]h i_
ijhl]ghabjh\Zgb_ ~"Zevg_cr_c wdkiemZlZpbb bkihevamx
NZggu_ H”gZ ba ih”h[guo ijh]jzZff [ueZ jZajZ[hlZ&Z K |
Khdheh\uf G G Ijhdbguf > @

ljh]ljZffm fh gh jZa”_eblv gZ g_kdhevdh eh]bg_kdbo |

ZaZ "Zgguo jZaf _szggZy \ hl® _evghf iZikha?»£ylkdzZ"
hl* evguc nZce ndzZMRZgyu_\ dhlhjuc aZghkylky eb[h |
ijh]ljZffu eb[h \jmggmx hldju\ jZkrbj_gb_ k ihfhsvx
ijh]ljZffu bgéebhdghlz Dz ~Zy [ZaZ fh _| kh”_j ZIv "Zggu_
"Mb]zZl eyo BgnhjfZpby \ghkblky \ \b?* ~Zlu b nmgdpbc =

Jbkmghd ;ZaZ “"Zgguo hldjulZy k ihfhsv [ehdgl

Jbkmghd <\h™ "Zgguo k ihfhsvx ijh]jZffu kh \kljh_gg
g_dhj_dighihz

ehd ©Kbkl_fzZ ihA™ _j°db ijbgylby wdkiemZlZpbhgguo

bgl _jn_ck Ij_"gZagZq_d Ney nhjfbjh\Zgby Ijh]lgha
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wdkiemZzZlZpbhggh]lh j_kmjkZ b agZq _gby \ _jhylghklb [_a
"ey ghjfbjmxsbo agZq _gbc mdZaZgguo \ [ehd_ @AgZqg _c
agZg_gby Z 1Zd _ ij_"iheh bl _evgZy bgnhjfZpby h I _dms
\u\h?ylky \ khhl\_|lklI\mxsb_ihey |IZ[ebpu [ehdZ ©>Zggu _

Jbkmghd Hdgh KIWJ

Jbkmghd =jzZnbd azZ\bkbfhklb baf g _gby \_jhylghklb [
WFK hl \j f gb wdkiemZIZpbb

Jbkmghd =bklh]jZffZ hp_gdb wdkiemZIZpbhgghlh j
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LZdbf h[jZzahf f_Ih” i_j oh”guo nmgdpbc y\ey |ky gZb]|
Ay wnn_dlb\ghc wdkiemlZpbhgghc “bZ]Jghklbdb \ f_ klz
g_1ij_ju\gZy jzZ[hlz ™\b]Zl_ey H~rgZdh hkgh\ghc gZ*hklZz
aZdexqzZ_lky \ f_Ih~_ ~bZ]lghklbdb Ij_ [mxs_f g_ih”\b'g
bkke_ ~h\zZgbb qlh |Ij_[m_Il bkihevah\Zgb_ ~jm]bo f_Ih”~h)
mklZgh\eggbhkijZ\ghkl _c

Ebl_jzZImjz
Dmjbebg K | Khdheh\ : F ljhdbfgh\ G jhgjzbftizfivey fgZyeibjh\Zgby ihdzazl
| _ogbg_kdh]h khklhygby we_dljhf_oZgbg_kdbo kbkl Zf ljbdez~rgzy bKiga.hji+Zibd

DOI: 10.37791/2681649202217-2-105119

ljh_dIbjh\Zgb_ we_dljbg_kdbo erbg mqg_[gbd Yeydimablay B _jl jAOhibethi 2
Fhkd\Z Ba”"Zl_evkl\h XjzZcl k

;Zjdh\ < ;Zjdh\Z G : Bgl_ee_dimzZevgu_ kbkbZfghfligllth jbatzg ih \b[jZpbb
Lim~u I_I_j[mj]kdh]h wg_j]l_Ibg_kdh]lh bgklbImlZ ih\ur_gibwg _dlEeBhkdEZpkdhcFt
N_~_jZpbb b BgklbImIZ \b[jZpbb KRi_ky[mj] KZzgdl

F: I_ljh\: X =jbrbg : Ob[Zdh\Z kIm’B Djmkd e \Z .kl ij
nbebZe N=:HM <H ©GBM ©FWB?2 \ ] Kft
IH<UR?GB? WNN?DLB<GHKLB LJ:GKIHJL: L?IEH<HC(

WG?J=BB

< gZklhysbc i_jbh® m\_ebq_gb_ wnn_dlb\ghklb 1jZ¢
wg_jlbb kgblz_Ilky h~rgbf ba_d]jézhgda\lblby Jhkkbb
LiZgkihjlbjh\Zzgb_ | ieZ bkihegy |ky azZ kgKbkl _f2hijh
| iehkgZ[ _oblyh Hhfie_dk Ij_o \aZbfhkl\yaZgguo khklZ\eyx
| ieh\hc wg_j]bb ihljp [bliehAk b J ameviZIib\ghklv kbk
p_gljZebah\Zggh]lh | _iehkgzZaZ\gplplijyifhZg_ kI\Z | _ieh\uo
h[mkeh\e _ggh]h fgh]hgbkdllgjgubb kj_ _~b dhlhjuo ihl_jb
g j_a baheypbx Ijm[hijh\h~h\ b gZdhie ggutjg2vglgghc |
nbabq_kdbc baghk gihhljh\lgbkijogylby f j ith m\_ebq_g

_j]_Ibg_kdhc wnn_dlb\ghklb fh” jgbaZpbb b | _oghet
I |eh\uo k | _c Kgb ~gb_ I _ieh\uo ihl_jv q_j_a bahe
Ijm[hljh\h"h\ \ kms_kl\mxsbo kbkl _fzZzo | _iehkgZ[ _gby ij.
ZdlmZevgmx aZ’\qu

< ~"Zgghc jZ[hl_ jZkkfhlj_gu ke_"mxsb_ f_Ih~u kgb"
hl _jv

tkgb  _gb_ | _fi_jZImjgh]h ]jZnbdZ hlimkdZ | _ieZ hl bk

taZf_gZ | _ieh\hc baheypbb gZ gh\mx

tbaf_g_gb_ IbiZz ijhdez”db ;| _ieh\hc k_IDb

GhjfZzlb\gu_ ihl_jb | _iehlu qg_j_a bahebjh\Zggmx
ljm[hijh\h~h\ hij_ "~ eyxlky ih ke_"mxs_c¢ nhjfme _

1"_ -Edhwnnbpb_gl mqgblu\Zxsbc |_ieh\u_ ihl_jb q_
kh_~bg_gby b ZjfZImjm
| +*ebgZ mqzZkldz f
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g+ | _ieh\u_ ihl_jb k h~ghlh f dz hHfmgu qZk <I f
Hij "~ eyxlky ih kijZ\hgghc ebl_jzZImj_

Bkohmya wlhc nhjfmeu fh gh k* _eZlv jZkg_ | | _ieh\uc
bahebjh\Zggmx ih\_joghklv 7~ey jZaguo | _fi_jZIlmjguo ]jZ
150/70 f K
130/70 f K
95/70 f K
JZkq_| ihdZau\Zz_1| qglh gZb[he__ \u]lh”guf y\ey Ik
liZnbd fK ijb g _f ihl_jb | _iez \ Ijm[hijh\h”_ y\eyxlky
gbadbfb H~”gzZdh i _j ~ | _f dzZd gZqgZlv _]1h bkiheval

m\_j _gguf qlh m ihlj_[bl_ey | _fi_jZImjZ | _iehghkffd ey [
G_f g__ \Z guc nzdlhj khojzZzgghklb | _ieh\hc wg_j]
ith~[hj baheypbb
Kms_klI\m_| jy» nZdlhjh\ dhlhju_:klhbl mqgblu\Zlv
L fi_jZImjm ml_iey_ fhc ih\_joghklb
L fi_ jZImjgu_ i _j_ iZ™u \g_rg_c kj_"u
GZebgb_ f oZgbg _kdbo \ha”_ ckl\bc gZijbf_j \b[jZpb
>himklbfu_ gZ]jmadb gZ IjmJu
GZ]jmadb hl ]jmglZ b IljZzgkihjlguo kj_~klI\ dhlhju_
| ieh\hc k_IDb
Dhwnnbpb_ gl | _iehijh\h~ghklb dhlhjuf h[ez"Z
baheypbhdgglugb;Ze
Mklhcgb\hklv ml_iebl_ey d;* nhjfZpbyf

Lzd ~_  klhbl hkgh\u\Zlv k\hc \u[hj baheypbhggh]h
ijhdez~db Ijm[ LZd ijb [_kdZgZevghc ijhdezZ~d_ fh
Zjthi_gh[_lhg :I; b ]b~jhbaheypbx \H'gbf [lbdmf&Z\guo
iexkh\Zjfhi_gh[_IhgZ y\ey Iky \ukhdZy ijhgghklv qglh ¥k
1jZ\beZfbKGDbI - ©L _ieh\Zy baheypby h[hjm~h\Z
ljm[hijh\h~h\2 b ~Z | \haifflbfglklv Ijm[u k Zjfhi_gh[_Ilhg
baheyphjlt [ _kdZgZevghc ijhdezZ”d_ | ieh\upZekx[ha ihc
jZamfgllrean[bg_ b \h \k_o0 \b~Zo ]JjmglZ

< dZq_kI\_ ij_bfmé; Kdaheypbb \ kjZ\g_gbb k ~jm]bfb
baheypbb ke m_NWhkhdimkvij ~ evgmx |I_fi_jZIlmjm ijbf_g

f K "himkdkihevah\zZlv ~  \ | _ieh\uo k_lyo jZ[hl
| fi_jZImjguf ]jZndbrdf K 150/70f Kb fK. :jfhi_gZ[_lhg
0ZjZdl_jbam_Ilky [hevrgZ@/NZ[yplmklwx b ijb kh[ex”™_gbb | _ogdg
kljhbl_evbgglZ guo jzZ[hl Z 1zZd ~_ dhjj_dlghc wdkiemZ
kem blv b [he__ e_|

Beb bkihevah\Zgb_i_ghihebmj |ZgZ ohlv m g_]h b f
| iehijh\h~ghklb \ kjZ\g_gbb k Zjfhi_gh[_Ihghf gh hg
ij_bfms kIRIkmlkl\b_ ,robh\jhrzy Z7~] _aby k jZagufb fzZIl_jt
g_[hevrhc \_k b | ~
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L fg_ f g g_kfhljy gZ ij_bfms_kI\Z b g_"hklZldb jZ
m gbo \k_o _klv h[sZy q _jlZ jZgh beb iha”gh bo gm g
fZl _jbze bf__1 kl_i_gv baghkzZz aZzZ\bkysbc hl \j_f_gb b m

Jbkmghd =jZabdb azZ\bkbfhklb | _ieh\uo ihl_jv [ _kdZgZevgufb |_
jZaghc baheypb_c hl kjhdZ wdkiemZlZpbb
L4 ~~ fh gh kgbablv | _ieh\u_ ihl_jb iml_f baf_g _gby
ljm[hijh\h~*Z
Kms_klI\m_| g _kdhevdh Ibih\ ijhdezZ~db gh jZkkfhljbf dhg
itha_fgZy g_ijhoh”~gZy
ithra _fgZy ijhoh”gZy

gZ™a_fgZy

lh  k\h_c wg_jlhk[_j_0Z%&Zd¢t _jbklbd _ [he_ _ wnn_
ih"a fgZy ijhoh”~gZy ijhdez”rdZz hr"gzdh hgzZ bf__
bahebjmxs_c¢ kbkl_f_ | _iehijh\h*Z b hgb \uihegyxlky aZ

ihdjh\guf keh_f ba ]b”jhnh[gh]h jmehggh]lh fZl_jb

| iehbaheypbhgghc h[hehgdhc gZ Ijm[hijh\h”~_ hl
h[jZamxsbcky gZ i_j_djulbb b kl_gdZo dZgZeZ

mklZgh\dhc gZ hihjZzo ijhdezZz~hd ba fZl_jbZeh
"bwe_dljbg_kdbfb k\hcklI\zZfb

G _ijhoh~ghc ijhdez~d_ \ k\hx hqg_j_~v “ey glZ*_“ghi
lim[hijh\h~"Z gm'gZ aZsblz dzZgzezZ hl _]lh aZlhie_gb\
ih\_joghklgufb \h~Zfb ihkdhevdm ijhgbdZy \ dZgZe

dhjjhabb Ijm[ b ~jm]bo f IZeebq kdbo dhgkljmdpbc HI
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| iehijh\h~h\ qgZklh \ Ijb jZzazZz f_gvr_ ihwlhfm gb'g__
A"he gh Julv \ur_ gb g _]h mjh\gy ]jmglh\uo \h~*

Lzd ~_ _klv azZ\bkbfhklv ihdzZaul\ZxszZy qlh mf_g
ijhdez”~db |_iehljZkku ijb\h”bl d m\_ebq_gbx | _ieh\uo ihl

GzZ"a_fgu_ Ijm[hijh\h”u h[uggh mklZgZ\eb\Zxlky gZ ¥
hihjZo b ohlv hgb g_1Zd ohjhrh khojZgyx!l | _ieh\mx wg _
aZf _Igh \u]l]h”rg__ \ wdhghfbqg_kdhf ieZg _

LZdbf h[jZahf bkoh”y ba \ur_hibkZgguo nZdlhjh\
khojZg _gb_ | _ieh\hc wg_jJbb \ | _ieh\uo k_lyo fh gh Kk
liZzthlguc ih~[hj | _fi_jZImjgh]lh ]jZnbdZ k\h_\j f ggZy aZz
baheypbb b __ \u[hj bkoh”y ba gm guo iZjzZf Ijlh\id ijZ\
ijhdez~db bkoh”y ba hdjm Zxs_c¢ f_klghklb b wdhghfbqg_
ithl\e_q_| aZ kh[hc khojZg_gb_ | _ieZ b ]ZjZglbyHbBhhghjlh il

Ebl_jzImjz
1.Khdheh\ 2 Y L_iehnbdZpby bMgidbbu_~leylBmala

2. K1 -103200Q Ijh_dlbjh\Zgbieh\tb@aheymhjmAh\Zgpm[hijh\h~h\
3.GZshdbg,4 <ogbq_kdZy |_jfhAbgzZfbdz 1hA

K G ljhdhnv_\Z kIim”~ jmd < : =Zedh\kdbc
nbebZe N=;HM ©GBM ©OFWB2 \ ] Kfhe

G:EBA <:JB:GLH< J:KQPH<?JOGHKLGUO
L?IEHH;F?GGBDH<

Hrgbf ba \Z g &tpo ]bg _kdbo gZijZz\e _gbc | _ogheh
jZa\blby kljZgy\ey Iky mkh\_jr_gkl\h\Zgb __ | o
wg_jlhwnn_dlb\ghklb b wg_jlhk[_j_"_gby \ h[eZklb |
| iehihlj _[e. gby

ljbf_g_ gb kh\j f ggh]h wg_jlhwnn_dlb\gh]h h[hjm~h
ith\ukblv _j]_Ibg_kdmx wnn_dlb\ghklv dZg_klI\h
nmgdpbhgbjh\Zgby bg g _jguo kbkl fu |l _iehkgZ[ _gby

MklZgh\dZ \ukhdhwnn_dlb\gh]h | _iehh[f_ggh]h h[hjm~
kms_ kI\_ggh kgbablv wg_jlhaZljZlu iml_f m\_ebq_gby
| ieh\hc wg_jlbb b dzZiblZevgu_ aZzZljzlu iml_f kgb _gb
h[hjm~h\Zgby ith\ukblv wdkiemZlZpbhggu_ o0ZjZdl_jbk
kbkl_f ijb wlihf kgbab\ aZljZlu gZ bo wdkiemZIZpbx

P_evx jZ[hlu vy\ey I|ky kjZ\gbl_evguc ZgZeba \Zjl
j_dmi_jZlb\guo ieZklbgqZluo b dh mohljm[qZluo | _iehh][f
Hij ~ e _gb_ gZblhe__ wnn_dlb\guo Ibih\ j_dmi_jZlb\gu
ZiiZjZlh\ *ey ih”h]j_\Z k_I_\hc \h”u gZ bklhgqgbd_ | _iehkt

ljh\h~blv kjZ\gbl _evguc ZgZeba | iehh[f_ggh]h
j_dhf_g”h\Zgh gZ hkgh\Zgbb j_ameviZlh\ | _ieh\h]h |
]b*jZ\ebqg_kdbo o0zZjZdl_jbklbd L_ieh\hc jzZkg_l \uihe
hij_~_e_gb_ g_h[oh”~bfhc ilehsZ”™Db ih\_joghklb
m”~h\le _I\hjyxs_c¢ azZ”*Zgguf | _ogheh]bqg_kdbf mkeh\byf
ZiizZjzIlz
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< jZ[hl_ jzZzkkfzZljb\zZxlky ~\zZ f_|h*"Z hij_~ e gby iehsZ
| iehh[f_gZ ]jZnhZgZeblbqg _kdbc b jZkqg_lguc
=jZnhZgZeblbg_kdbc f_Ih” ijb]h”® _g ey hp_ghqgh]h j.
| iehh[f_gZ y\ey Iky \ub]jurguf _keb jZkq_| dhwnnbpb_
ijhba\h~blv ih ijb[eb  _gguf nhjfmezf qlh ]ZjZglbjm_I
\j f _gb ihwlhfm ~Zgguc f_Ih™ ijhb_ \ j ZebaZphb
ljb hij_~ e _gbb dhwnnbpb _glZ | _iehi_j ~Zqb ]jZnl
f Th~hf g_h[oh”bfh ijb ihfhsb ]jZnbdh\ | _ieh\uo ihlhdt
mklZgh\b\rbcky j_"bf \ dhlhjhf m~”_evgh_ dhebq_klI\h | _ie
_"bgbpm \j f gb g _j a \k_ kehb kIl _gdb _klv \ _ebgbgZ
dhebg_kI\m | _iehlu i_j ~zZ\Z _ fhc hl h*gh]h I:iehghkbl_e:
9 & & 4o 9
t ot ot ot ot
>ey wlh]h kljhblky ]jZnbd iml_f kdezZ”u\Zgby aZ\bkb
| ieh\uo ihlhdh\I_fi_jZImjgh]lh gzZihjZ hl ]j_xs_]h | _iehg
KI_gdy(t) g_j_a klg@ggm g_j_a gZghjvb hl klI_gdb d
gZ]j_\Z _fhfm | _iehghkth)lirxhkb, ih dhlhjhc ijb ij_~\Zjbl_ev
gZc”™_gghf agZqgq_gbb I _fi_jZImjgh]h gZihjZ hij_~_ey_ Iky
m” _evghc | _ieh\hc gZ]jmadb \ ZiiZjZl_ b dhwnnbpb_gl |_

AZ Z\rbkv jy~*hf agidhd_ebghc iehlghklugbkey f
khhi\_IklI\mxsb_ bf \ lebgh\gio ihlhgh\< [Z[ebp_ hljZz" g
ithemqg_ggu_ j_amevlZlu 7~ey iZjh\h*ygh]lh ieZklbgqgZlh]
ZiizZjzZlz

LZ[ebpZ
AgZq _gby | fireXlmhkljh gby ]JjZnbdh\ | ieh\uo ihlh
g, d<I?fK t, K t,, K ty, K t,, K t, K
0 0 0 0 0 0

5,0 0,810 0,417 0,165 0,528 1,919

10,0 2,040 0,833 0,330 1,056 4,260

15,0 3,503 1,250 0,495 1,584 6,832

20,0 5,141 1,667 0,660 2,112 9,580

25,0 6,923 2,083 0,825 2,640 12,471

30,0 8,828 2,500 0,990 3,168 15,486

35,0 10,842 2,917 1,155 3,696 18,609

40,0 12,955 3,333 1,320 4,224 21,832

45,0 15,158 3,750 1,485 4,752 25,145

50,0 17,444 4,167 1,650 5,280 28,540

55,0 19,808 4,583 1,815 5,808 32,014

lh ihemqg_gguf j _amevlZIZf ba |IZ[ebpu ithkljh_gu ]j

ihlhdh\ ij_~klZ\e ggu_ gZ jbkmgd_
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Jbkmghd=jZabdb |_ieh\uo ihlhdh\ iZjh\hAygh]h ieZklbgqZlh]h I

lh ij _"\Zjbl _evgh gZc” _gghfm | _fi_jZImjghfm gZihjr
m” _evgZy iehlghklv | _ieh\h]h ihlhdZ dZd ihdZaZgh gZ j&

JZkg_Iguc f_Ih”™ ijbf_gy_ Iky 7~ey ~hklb  _gby \ukh
j_amevlZlh\ >Zgguc f_Ih® fh'gh bkihevah\Zlv “ey kha
kbkl_f b ijh]jzff ~ey Z\IhfZlbg_kdbo |_ieh\uo b ]b”*jZ\eb
h[hjm~h\Zgby k ijbf_g _gb_f I _ogbd ih”[hjZ Jhlh\hc ijhAmd

HAgbf ba hkgh\guo f_klI bkihevah\Zgby j _dmi_jZlb\gu
dh mohljm[qZluo | _iehh[f_gguo ZiiZjZlh\ y\ey I|ky ij
i1Zjh\Zy dhl_evgZy kihkh[gZy ihdju\Zlv | _ieh\u_ gZ]jm.
\_glbeypbx b gZ]jmadm gZ ]hjyg__ \h~hkgZ[ _gb_ <
ijbf_gy _Iky "\mokIimi_gqZzZlZy ko_fZ ih*"h]j_\ZIK<lI_\hc \h”"t

LZzdZy ko_fZ ih*h]j_\Z k_I_\hc \h?u ij_"mkfzZljb\zZ | bl
| iehh[f_gguo ZiiZjZlh\ 1Zjh\h~ygh]lh \h \lhjhc kImi
\h™~Ah~rygh]lh \ i_j\hc kimi_gb IK<

Bkoh”rgufb ~Zggufb “ey jZkqg_lh\ iZjh\hVhy'\g/glh]h b
| _iehh[f_gguo ZiiZjZIh\ y\eyxlky kmffzZjgZy |_ieh\Zy gZ]
gZ]j_\Z _fuc | _iehghkbl_eb | fi jZImjzZz b ~Z\e _gb_ iZjZ

kimi_gv IK< | _fi_jZImjZ dhg”_gkZlZ gZ \uoh”_ ba \lh]j
| _fi_jZImjz b ~Z\e_gb_ dhg”_gkzZlZ gz \oh”_ \ i_j\m
| fi_jZImjZz dhg”*_gkzZlZ gZ \uoh”_ ba i_j\hc kimi_gb

gZ]j_\Z _fhc k_|I _\hc \h”u gZ \uoh”_ ba \lhjhc kImi_gb
i j\mx kimi_gW]IK<

KI _gdb jZkkfzZljb\Z fuo | _iehh[f_gguo ZiizZzjZlh\ ]Jez"d|
ba g j Z\_xs_c¢ klZeb fZjdb O G L Ilhesbghc ff JZk
\ Ijm[ghf imgd_ dh mohljm[qZluo | _iehh[f _gguo ZiiZjZIl
dhjb~hj@lh

L ieh\hc jZkg_ | iZjh\h~ygh]h | _iehh[f_ggbdZ \
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\h™~Ah~ygh]lh | _iehh[f_ggbdz |j_[m_1 jZkkfhlj_gby hl"_
hoezZz ~ gbb ]j_xs _]h | _iehghkbl ey i _j\Zy ahgZ ij_"ihe
i _j_li_lh]lh izZzjz ~h |_fi_jZImju gZkus_gby diZgAlhgjkZphkg
gZkus _ggh]lh iZjz

lh j_amevlIzlzf jzkg_1Z dh mohI\imyggzH hj hl \ietthh [f _ggh]

Ziizjz1Z ijb ©jzkq_lghfa f_Ih~A_ ZiiZjzl bf__| agZq_ gk
| iehi_j_~Zgb jzZ\gh_ %2 K I®xliéhsZ”b ih\_joghklb | _iehh
iZ\gh_ 2 ifb dhjb~hjghf jzkiheh' _gbb Ijm[ \ Ijm[ghc

agZq_gby dhwnnbpb_glzZ | _iehi_j ~Zqgb? jR\gh iehszZ b<|
ih\_joghklb | _iehh[f_gZ jZAgib rZofZfghf jZkiheh  _gbb Iji

lib ]jZnhZgZeblbgq_kdhf f_Ih~A_ Ziizjzl bf__1 agzZq_gh
| _iehi_j ~Zgb jz\gh<l f K b iehsZ”b ih\_joghklb | _iehh
iZ\gh _ 2 ifb dhjb~Ahjghf jzZzkiheh  _gbb Ijm[ \ Ijm[ghc

agZq_gby dhwnnbpb _glZ | _iehi_j ~Zglbf jR\gh iehsZ”b
ih\_joghklb | iehh[f_gZ jZ\db rZofZkghf jZkiheh™ _gbb Ijn
lh j_amevlzIzf jZzkq_1Z dh mohljm[qZlh]h iZjh\h~ygh]
ZiiZjzZlzZ ijb ©jzkq_lghfa f _Ih~_ ZiizZzjzl bf__1 agZq_gby
| iehi_j ~Zgb jZ\gu_ ? K 4lifj\hc ahg_ b 2 K<\hf
\lhjhc ahg_ kmffZjghc iehsZ”b ih\_joghklb I _iehh[f_gZ
i_j\hc b \lhjhc ahgZo jZAgjlb_dhjb~hjghf jZkiheh™ _gbb Iji

ljm[ghc j_r_Id_ agZq_gby dhwnnbpb_glh\ | _iehi_j ~Z
<l ¥ K \ i_j\hc ahg_ b 2 K<I\K \lhjhc ahg_ kmffZ]
iehszZ”b ih\ _joghklb | _iehh[f_gZ iZ\ghb rZofZlghf

jZkiheh> _gbb Ijm[ Ijb ]jZnhZgZeblbqg _kdhf f _Ihr_ Ziizjz
dhwnnbpb_glh\ | _iehi_j ~Zqgqb jZAgk_\ i_j\kt dhg_ b
<l ¥ K \h \lhjhc ahg_ kmffZjghc iehsZ”~b ih\_joghklb

jZ\gh _ > ifb dhjb~hjghf jzZkiheh  _gbb Ijm[ \ Ijm[ghc
agZq_gby dhwnnbpb _glh\ | _iehi_j ~Zqb KZ\W\u j\hc aky f
b <> fK \h \lhjhc ahg_ kmffZjghc iehsZ”b ih

| iehh[f_gZ jz\ghZijb rzbfzZlghf jZkiheh' gbb Ijm]
lh j_amevIZIZf jzZkq 1Z ieZklbgdgoh]h \h4ehh[f ggh]

ZiizjzlZ ijb ©jzkq_lghfa f_Ih~A_ ZiiZjzZl bf__1 agZq_gb
|_iehi_j_~Zqgb jz\gh_ 2 K ®lighszZ”b ih\_joghklb | _iehh
iZ\gh _ 2 fjb ]jznhZgZeblbqg _kdhf f_Ih~A_ Ziizjzl bf__

dhwnnbpb _glZ | _iehi_j ~Zqgb jzZ%gK_b iehsd”B ih\_joghk
| iehh[f_gZ jZ\gh? f

lh j_amevlzZIzZf jZkqg_I|Z iezZklbgqzZlh]l]h iZjh\h”*ygh]h
ZiizZjz!Z ijb ©jzkq_lghfa f_Ih~_ Ziizjzl bf__| agZq_gb)
| iehi_j ~Zgb jZ\gu_ % K <«li fj\hc ahg_ b ? K<lhf
\lhjhc ahg_ kmffZjghc iehsZ”b ih\_joghklb | _iehh[f_gZ
lib ]jZnhZgZeblbg_kdhf f_Ih~_ ZiiZjzl bf__| agZq_gby
| iehi_j ~Zgb jzZ\gu_ £ K <«li_j\hc ahg_ b ? K<lhf
\lhjhc ahg_ kmffZjghc iehsZ”b ih\_joghklb | ielfh[f_gZ |

LZdbf h[jZahf iezZklbgqzZlu_ | _iehh[f_ggbdb bf_ x| f_¢
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ih\_joghklb | _iehh[f_gZ ke_"h\Zl _evgh b f_gvrb_]Z[Z]jt
dh mohljm[qZlufb JZkiheh  _gb_ Ijm[ \ Ijm[ghf imqgd_
| iehh[f_gguo ZiiZjZlh\ ijZdlbg_kdb g_\eby | gZ iehs

| iehh[f_gZ
FZdkbfZevgZy ih]j_rghklv j_amevIZlh\ \ oh”™_kjZ\g_
AhklZlhggh \_ebdh ~hklb]Z_|I Ke_ _"h\zZl_evgh 1]jZnhZz

ith"oh”bl Ihevdh “ey hp_ghqggh]h jjZkqg_ 1Z ih\_joghk
fZeh]Z[Zjblgh]lh h[hjm~h\Zgby

P_evx ]b”jZ\ebq_kdh]h jZkqg_IZ 1 _iehh[f_gguo ZiiZ
hij_~ e _gb_ ]brjZ\ebqg_kdbo khijhlb\e_gbc ijhoh”
| iehh[f_ggbdZ b aZzljzl fhsghklb gZ i_j dzZgb\zZgb_ |
| _ogheh]bqg_kdbo kj_*

lh™ 1brjh"bgzZfbg_kdbf khijhlb\e _gb_f ihgbfZ Iky jZagl
\oh”_ b \uoh”_ | _iehghkbl_ey ba | _ieh[B]f=lgpgh\lebgiikdh|Z
khijhlb\e _gb_ | _iehh[fkdgdbt&x\Z_ |Iky ba ihl_jb "*Z\e_ g
ij_h”"he_gb_ Ip_guyjb ~Z\e_gby jZkoh”m_fh]h gZ ij_h”"he
khijhlb\e .gbc

lh j_amevlZIlZf ]b”jZ\ebg_kdh]h jZkq_1Z dhhmgahjjh[qZ
| _iehh[f_ggh]lh ZihZ$ZIZ khijhlb\e_gb_ gZ]j_\Z_fh]lh | _iekt
khklz\ey | 1Z Z h[s__ khijhlb\e_gb_ ]j_x8684h/ 1 _ieh
1Z 1h j_amevlzZIzZf ]b~jZ\ebqg_kdh]h jZkg_IZ dh " mohljm]g
| iehh[f_ggh]lh ZihZ$ZIZ khijhlb\e _gb_ gZ]j \Z _fh]lh | _iekf
khklz\ey | 1Z Z h[s__ khijhlb\e_gb_ ]j_xsl6Jh | _ie
| Z

lh j_amevlzZIzf ]b"jZ\ebq_kdh]h jZkg_ |Z-NeZkdbdghly ZIF
| iehh[f_ggh]lh ZihZ$ZIZ khijhlb\e _gb_ gZ]j \Z _fh]lh | _ieft
khklz\ey | 1Z Z h[s__ khijhlb\e_gb_ ]j_x883B¥ 1 _ieh
1Z Ih j _amevlZlZf ]b”jZ\ebg_kdh]lh jZkq |Z ieZklbgqZ
| _iehh[f_ggh]lh ZihZ$ZIZ khijhlb\e _gb_ gZ]j_ \Z_fh]lh | _iekt

khklz\ey | 1Z Z h[s__ khijhib\e _gb_ ]j xsi3fh | _ie
1Z

LZdbf  h[jzZahf ]b”rjZ\ebq _kdh_ khijhlb\e _gb _
| iehh[f_ggbdh\ ih ]j xs fm | _iehghkbl_ex bf_ _| fZe

\ke_ _"kI\b_ g _[hevrbo kdhjhkl ¢ b fZehc iehlghklb JZKk
lim[ghf imdid _ mohljm[qZlh]h | _iehhAobhllgdhZ beb dhjb”~hjg
ijZdlbg_kdb g_ \eby | dZdim\ZjoghkZhvl_iehh[f_gZ 1Zd
agZq_gby Jb*jZ\ebqg_kdbo ihl_jv ih ]Jj_xs_fm b gZ]j. \Z_fh

lh j_amevlzZIZf ]b*jZ\ebqg_kdh]h jZkq_1Z ieZklbgqgZluo
| _iehh[f_gguo Ziizjzlh\ fh gh azf_Iblv qlh ieZklbgqgZlu_
h[ez”"Zx]l [hevrbf ][b”*jZ\ebqg_kdbf khijhlb\e_gb_f i hw
wnn_dlb\gh]h bkihevah\Zgby Ij_[m_Ilky ijbf_g_gb_ gbkluo

Ebl_jZImjzZ
1. =zZedh\kdbc < : OZexlbgZ K G Bkke_~h\Zgb_ j 'bfh¥ijz[Blb\IgiZehh[f
bklhggbd_ | _iehkgZ[ _gby Wg _j] IbdZ bgnhjfZibw&_dbjhghd Zidbbbdz
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we_dljhl_ogbdZ b | _iehwg_j]_Ibdz £zl _fZlbg_kdh_Hhggebjh\Bghehdbibgn

\'ijhba\h”kI\_ fbdjhwe_dljhgbdZ b hilhIXlelyb dZ " K[gEmdh\dhgn < | L
1. +2021. +k 125-129;
2. ;meu]lbg X : L_iehh[f_ggu_ ZiizjzZzlu \ g_nl_]Zah\hc Kh¥mre gghl

ijh_dlbjh\zgb_  mq_[ ihkh[b_ X : :meulbg K K ;HMGghIH <hjhg
©<hjhg_“kdbc Jhkm~ZjkI\_gguc | _ogbq_kdbz mgb\_jkbl_la

J < JhfZgvdh\ kIim~» jmd > B ;Zeh\g_\ d
nbebNe;HMHOGBREFWBY Kfhe_ _gkd_
F?LH> J:KQ,L: I:1J:F?LJH< :KBGOJHGGH=H ><B=:L?E
< IJH=J:FFFEMM

Ijh]jZffZinite Element Method Magnetics (FEMM e lemm) iha\hey |
\uihegylv jZkieHkdhf_jb~*"bZgglh&k kbff IljbggamkdhigjZ
e _evglubZpbhgZjguo d\Zabklzfzdggkggal&Zd klZpbhgZjguo
we _dljhklZlbghlkdmezZz]lh*2Zwyhdejh]jzff fh ghhij_~ eblv bo
p_igu_ b ihe \u_ izZjZf_lju b kljhblv jZaeblgugbifdbRio\dZjl!
jZkkfZljb\z _ifhAdh fh ghgZa\djhklhim _]Jh bamqg_gby

ljh\h*"yZaebgdkke ~h\Zgpgyblghkokl fuj [m _ligyba
"blyjZaghjhr4Zkqg _lea "Zgghf kemqgZ_ ijhibleke"BHVHb
gblghkbkl falkbgojhggh]lh ~\b]ZIl _ey

AZrZgljZA\gblv j _amevlZlu ihemg_ggu_ iml_f fh™ _ebjl
jZkkgblZggdgZeblbg\kdeomqBij ~ e _djwh~ "bfhklbZbfhb
"mdpbb"mm[pZfb klIZJh])&B

JZkkqgblz _f iehligdhtNizazxdZlhjpjhlhjz
lhj _amevlI4{ZkigzlZ
iehlghklhd¥XiZakiZlhjz=6565% ff.
iehlghklhvdXiZaphlhja,=2.281% ff

Khkl1Z\BZIjbpyzkij_ " e igihyghkllhadh\iZzazZdZ!lhjgh
lhjz
fieblm~gagZq_ogdhylghklibdklIZIh)\ZZayazZ\bkb fhikibZ au
J iA=¥ K i A¥ /%.565=9.284 ff
J iB ¥ JAiBog2n3+a ¥ A codemr i . ff
J iB ¥ JAiBog2n3+a ¥ A codfer i . ff

JZkkgblZihfkbjhbdZjlbgmeyeynrghjheh' giyhjzjb
ghfbgZevighdklZIhjZ
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JbkmdhEh” ew \FEMM

Jbkm@h@dZjlbdZdlhjghhleyZ]gblghg"mdpbb

lhkljhbtjZnbdghjfZevdphZg]_gpbZénhkhZ\eyxfsblgblghc
bg"mdpbiba"mrgdaZzahj_
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=jZnbdbk j "BparmrghPrahjpdk gZklhgklzlhjz

Jbkm@hdjZnhd@kij_ "~ e ghhfZevdhklzZ\eyxEZ]g bl gihg” dn
pbb

JbkmdghdjZnbdkij ~ e gy gpbZeahkhZ\eyxEZ]lgblghc
bg"mdpbb
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JbkmdbdDZjlbgZ]gblgtihreyjbijhib\hiheh dbhqdz

Ihkljhbf ]jZnbd ijh\h~bfhklb \aZbfhbg~Amdpbb

Jbkm@ob.jZnbadZ\bkbfhikhdh*bfhRleoZbfhbg*"mgpbh

:gZeblbq_kAkgijh\h~bfhkhaZbfhbg mdpbb
N P= 14,811 010

AgZq_gby ihemg _ggu_ iml_f fha _ebjh\Zgby
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N P= 13,2181010'

LzdbHf[jZzahZgZeblbq jk&kighlebqgZ Hkire \h§E2,05%
< oh”_ bkke MNzZ\\gpbghheyw kbgojhgdhlhzl [envehhemqg_gu
j_amevligdkq V4jh]jzZzff FEMM, b\ kjZ\g_glizl_ fZlbqg_ jK&b
kgblZzggufb izjzf_ljzfb fZrbgu " _eZ f \u\h™ qlh jZaghbr
j_amevIAKZilhklZ\bkzZzh]j _rghklvwkke "h\Zight¢jZffnrEMM
fh ghbkihevahtzilv*bgazjbzZglih\r _ghinwklZ\e ga@htZqgb

Ebl_jZImjz
HnbpbZevgué&ekhctWe dljhggkmjWRD:
https://www.femm.info/wiki/HomePage >Z I jZs _ g b3.03.2023).
ljh_dlbjh\Zgle_dljbqg_fkdtbgMq_[ NewwvahDhiuelB\ | b"j- F 2002

J < Jhfzgvdh\ kIim~ jmd > B ;Zebhg_ \ d
nbebNe;HMHOGBREFWBY Kfhe_ _gkd_
J?:EBA:PBY F:L?F:LBQ?KDHC FH>?EB IMKD: B
IHKE?>MXS?=H J?<?JK: :KBGOJHGGH=H ><B=:L?EY < K

MAPLE
< "Zgghc jZ[hl_ h[t_dIhf bkke_ ~h\Zgby y\ey Iky k_jb
we_dljh*\b]zZl_ev $ 0 M fhsghklvx d<l gZ qZklhlm
hf fbg We _dljh*\b]zZl_ev bf__| ghfbgZevgu_agZq_gby gz
; DI> dhwnnbpb _glZ fhsghklb b kdhev
Bkke "mxlky ijhp_kku imkdzZ b j_ \ jkZ we_dljh*\b]Zl ey
AZ"Zgbkke ~h\ZIlv i_j _oh”gu_ ijhp_kku azZz”Zggh]h Zk

1ZI ey ih ihemqg_gguf ]jZnbdZf hp_gblv \ nbabg_kdbo _*I
b mklZgh\b\rb_ky agZqg_gby IhdZ klzZlhjz fhf_glZ b qZklh

LZ[ebpZ Bkoh”gu_ "~"Zggu_ "ey :>

< L ogbq_kdb_ iZjzZf_lju AgZqgq_d

1| GhfbgZevgZy fhsghklv J 20 d<l

2 | GhfbgZevgh_ gZiyyy _gb_ 220 <

3|1 QZklhlzZ fk _Ib =p

4 | QZkIhlZ \jZs_gby h[fbg

We dljh™\b]Zl _ev bf_ | ke _"mxsb_ iZjZf_lju ko_fu aZf

khijhlb\e_gb_ h[fhldb klZlhjZz h
khijhlb\e_gb_ h[fhldb jhlhjZz h

khijhib\e gb_ gzZfZ]gbgb\Zxs _]h dhglimijiz _
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| : tdhwnnbpb _glu mgblu\Zxsb_ baf_g _gb_
hifhldb jhlhjZz we_ dljh™*\b]zIl _ey ih® ~ ckl\b_f \ul_kg_gl
bg jpbb \jZsZxsBkkykhklZ\ey | h _
Fh ebjh\Zgb_ ijhba\h”blky \ hilghkbl _evguo ~bgbpZ
FZl _fZlbg_kdZy fh™ _ev FzZIl _fZlbqg_kdZy fhn _ev
we _dljh*\b]ZIl_ey [ueZ ithemqg_gZ \ \b@1)k@k). fu aZibk _c

A" kv : : aZibkv h[hagZqZ I
hi_jZpbx dhfie_dkgh]h khijy _gby

ljb  fh”_ebjh\Zgbb imkdZ we_ _dljh*\b]Zl_ey ba h]
g _ih"\b'gh]lh khklhygby fh” _ev g _h[oh”bfh “~hihegblv Kk

gZgZevgufb mkeh\byfh : J r _gb f kbkl _ fu
yleyxlky \ _dlhjgu_ nmgdpbb ihlhdhkp ie _gbc h[fhlhd
blhdh\h[fhlhd ithemqg_ggu_ ijb gihgeZewguo mkeh\byo

ljhp _kk imkdZ b j_ \ _jkZ we _dljh™\b]zZIl_ey k fhf_glhf gzZ]j
J \_jk \dexqgz_f \ fhf_gt=150d.egb

J ZebazZpby fzZI _fZlbg_kdhc fh*_eb imkdzZ :> \ kj_~_ O0DS
> restartwith(plots):

> kr:=3:kx Dhwnnbpb_glu baf_g_gby iZjZf_|jh\ h[fhldb j
\ul_kg_gbb Ihdz

>

odel:=diff(PsiS(tt)=1-(Rdsigmaks)* PsiS(t)+(1-sigma)RgsigmaXm)* PsiR(t)-I1*

PsiSt <\h”bfmjZ\g_gb _

RsPsiJt) (1 )RsPsiRt)
Xs Xm

odel::g PsiJt) 1

i Psigt) |

>

ode2:=diff(PsiR(t,t)=-(Rr/sigmakr)* PsiR(t)+(1-sigma)*Rr/sigmakm)* PsiS(t)-F(
1-Omega(t))*PsiR(t <\h”~bfmjzZ\g_gb _

205



ode2::§tPsiRt) Rrps;(?t) (1 )T(rr::Sig‘t) (1 (1) PsiR1) I

>
ode3:=diff(Omegalit)=((1-sigma/sigmaXm* Reg(I*conjugate(PsiS(t))*PsiR]}-(eta
*cosPhi/(1Sn)*Mc)/J <\h”*bf mjZ\g _gb _

(1 ) ((PSiSD)PsiRt))  cosPhiMc

. d Xm 1 Sn
ode3.—a (1) 3

| j\h_ mjz\g_gb_ ij_"klZ\ey | kh[hc [ZeZgk gZijy _gb)
mjZ\g_gb[ZzézZgkijy _gby jhlhjz 1j_Iv_ m[jZ&égdggbfh® glh\
Ihkljhbf ]jZnbd IhdZ klZlhjZz

> Iy = abs(psiS(t) /sigma/Xs — (1 —sigma) /sigma/Xm* psiR(t));
#Dopmupyem svipasicenue O MoKa CHamopa

Is := | —5.744920069 psiS(7) + 5.621520832 psiR(¢)|

> plot(Is(t), t = 0..400, color = black, axesfont = | TIMES, ROMAN, 10]);
#Cmpoum epaghux moka cmamopa

Jbk 2hd klZlhjZz
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Ihkljhbf ]jZnbd fhf _glZ

> M= ((1—S8n)/eta/cosPhi) * ((1—sigma)/sigma/Xm* (Im(psiS(z)) *Re(psiR(t))
—Im(psiR(2)) *Re(psiS(t))) ) ##Dopmupyem svipascerue onst momenma (3.20)

M = 6415866171 J(psiS(t)) R(psiR(z)) — 6.415866171 I(psiR(z)) R(psiS(t))

> plot([M(t)], t=0..400, color = black, linestyle= [ 1, 4], axesfont= [ TIMES, ROMAN, 10]);
#Cmpoum epaguxu Momerma (CRIOUHASL TUHUS)

Jbk PRhf_gl
Ihkljhbf ]jZnbd gZklhlu \jZs_gby jhlhjZ

> plot([omega(t) ], ¢ = 0..400, color = black, linestyle = [ 1, 4], axesfont = [ TIMES, ROMAN,
10]);#Cmpoum epaghux uacmomeol 6pawgenusi pomopa
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Jbk ®ZkIhlZ \jZs_gby jhlhjZz

LZ[ebpZ J amevlZlu bkke “h\Zgby

. . M=1
1zjzt_lju tvde j \ jkz h _

FzZzdkbfZevgh_ agZg_gb_Iskhd 992
h :
FzZzdkbfZevgh_ agZq_gb_ we_ 98
fhf glMynax h '
FzdkbfZevgh_agZq_gb_ qZk 11
jhlhjZma& h.)_ '

ljhZgZebabjh\Z\ ~Zggmx |Z[ebpm b ]jZnbdb KkijZ\_
ke "mxsb_ \u\h”u

< gZqZe_ jZalhgz "\b]zZl_ey k gZ]jmadhc Fk h _
ijhp_kkZ m\_ebqb\Z_Iky imkd k gZ]jmadhc ~eblky ihqlb
[ _ a g_z \ fhf_gl \dexg_gby j_\_jkzZ W lhd klZIhjz [r
mA~rZjguf ijhbahc”_| kdZghd ~h agZq_gby h _ k [h
ihkl_i_ggh Ihd mjzZ\gh\_kblky kh kj ~gbf agZqg_gb_f h

GZ ]jZnbd_ fhf_glZ \b~gh qlh agZq_gb_ ijb imkd_ ih~*
b gZgbgZ | dhe_[Zl_evgh kiZ™Zlv ~h h  \ fhf_gl \de>
ijhbkoh~bl kdZqhd fhf_glZz fZdkbfZevgh_  agZg _gb _
ihkl _i_ggh agZq_gb_iz~Z | ~h h _

AgZg_gb_ gzZklhlu \jZs_gby jhlhjzZ \hajzZklZ_1 ijb imkd
mki_\Z | mklZgh\blvky ijb \dexq_gbb j_ \ jkZ agZ® gb_ ¢
h b mklZgZ\eb\A |ky gZ
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lh ]jZnbdzZf \b~™gh glh \ fhf_gl \j_f gb W h
hdhgqgzZl _evgh \oh”bl \ mklZgh\b\rbcky j_ "bf

Kibkhedb! _jZImju

1. Dhiueh\ B I =hjybgh\ N : Dehdh\ ; D b ~j Ijh_dibbjhiZZggF we dljbqg_k
Ba~rZl_evkl\h ©Xjzcla k
2, > gbkh\ < G Dmjbebg K1 FZIl_fZlbq_kdb_ fh~_etebdijhh agbtd bg_jbb w

fZrbghkljh_gb_  mq_[gh_ ihkh[b_ < G > _gbkh\ K | Wikh)E&lige igkd] IBHE G >
nbebZeZ N=;HM <H GBM FWB \] Kfhek gkd_ +

GJ KZ\_ev_ \Z fz] jmd L-KgExfhpz d

nbebZe N=;HM <H ©GBM ©FWB2 \ | Kft

HP?GD: L?0O0GHEH=BQ?KDBO J?R?GBC WG?J=HH;?KI?Q
[J?>1JBYLBY

Wg jlhk[_j_ " _gb_ yl\ley |Iky ZdImZevghc ijh[e_fhc
wg_jl_Ibd_ JZajzZ[hldZ gh\uo b fh”_jgbaZpby m _ bf_;
ij_"klZz\ey | hkh[uc bgl_j_k \ \hijhk_ g_jZpbhgZevgh]
wg_j]l_Ibg_kdbo j_kmjkh\

Pbde J gdbwgkh £l jfh*"bgZfbg_kdbc pbde ih dhlhjhfi
[hevrbgkl\h ~ ckl\mxsbo we dljbg_kdbo b | _ieh\uo klZg
ithe_agh]h ~_ckl\by DI> [Zdbo mklZgh\hd g_[hevrhc \ A
32%[1] =_g_jbjm_fuc \ dhle_ iZj ih*Z _Iky \ iZjh\mx Imj[bd
azZdj_ie_gghf k g_c ]_g_jZlhj_\ujzZ[Zlu\Z_Iky we _dljbq_
hljz[hlzZz\rbc iZ]j gZijz\ey |Iky \ dhg”_gkZlhj \ dhlhjhf
nZah\uc i_j oh” ba izjz \ "b~dhklv \ j _amevlZl_ hl\h”
dhg”_gkZzZl ijb ihfhsb gZzkhkz ih*Z _ Iky h[jZIgh \ dhl_e ]
klhjZgby Ihieb\Z kgh\Z ij_\jZsZ |ky \ iZj

< p_eyo wg jlhk[_j_" _gby Db ih\ur_gby DI> Jue
dhf[bgbjh\Zgguc pbde;jZcddbgdZ Hg khklhbl ba | _jfh*bgZfk
]Zah\h]lh pbdeZ b | _jfh~*bgZfbq_kdh]h \h*yghl]h pbdeZz
jZ[hlzxl iZzjh]Zah\u_ mklZgh\db I=M DI> dhlhjuo khklZ\

64 % [2].
Kms_klI\m_| g _kdhevdh \b2h\ [|=M gh kZfhc wg._
mklZgh\dhc yl\ey_ |ky I=MllkebhlEhihf jbk < dzZf_jm Kk

]Zahlmj[bghc mklZzgh\db =LM ih~Z_Ilky Ilhieb\h b k ZI
\ha“mo Ijh*mdlu k]hjZgby ihemqg_ggu_ \ j_amevlZIl_
\jZsZx| ehizZldb Imj[bgu \ujZ[Zlu\Zy we _dljbg_kdmx wg_
AZl_f hljZz[hlZ\rb_ ]JZau ihkimmZéhadhhje ihke_qg_]h m~*Ze
hdjm Zxsmx kj_“mmibbkbaeZzlhj fh _| bf_Iv hl “h dhgli
jbkmgd _ ij_"klZz\e_g h~rghdhgimipgbaZIihhl ebf xsbc

| _itehh[f_ggu_ ih\_joghklb wdhghfZca_j bkiZjbl_ev i
IblZzl _evguf gZkhkhf \h”*Z ih*Z_lky \ wdhghfZca_j 1’
| _fi_jZlmju gZkus_gby AZI_f hgZ ihklmiz_1 \ bkiZjbl_
ijhbkoh”~bl nZah\uc i_j_oh” ba "b”Adhklb \ gZkus_gguc
ithiz"Z | \ [ZKZ[iZgZIh]j b hkms_kl\ey_Iky hI*_e_gb_ iZ]
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\h~u <h”Z ih~Z _1ky h[jZlgh \ bkizZjbl_ev Z kmohc i
1Zjhi_j_1j_\ZI_ev GZ \uoimbelmadhhiezZ ihemqgz _f i_j_]j_It
JZ[hg__ | _eh ihklmiz_1I \ iZjh\mx Imj[bgm ]~_ ijhbkot
| ieh\hc wg _j]lbb iZjZz \ f _o0oZgbg_kdmx wg_j]Jbx \jZs _gby
dhlhjzy \ k\hx hg_j_~v \jZsZ_| jhlhj ]_g_jZlhjZ b bg"mp
hljz[hlZ\rbc iZj dhg”_gkbjm_Ilky \ dhg”_gkZlhj_~Ze _
gZkhkhf ih~"Z _1ky h[jZIlghbe daR2lej >

JbkmghdjbgpbibZevgZy ko_fZ h*ghdhglmjghc I=M mlbebazZpt
1+xiZjhi_j_J]j_\ZI_éKkizZjbl _evwdhghfZca[¥jZ[Zg himkdgu_ Ijm[u
6 tbkiZjbl_evgu_ Ijm[u

>ey ihdjulby | _iehihlj_[e_gby fZrbghkljhbl_evgh]lh ij_
ijhba\_"*_ g jZkq_Il I=M k h*ghdhghiiygh & Alnljenif < khhi\_ITkl
k | _iehihlj_[e_gb_f ij_7~ijbylby jZ\duebijbdywWlu ]JZah\Zy
Imj[bgZ 6*7 £b | _iehnbdZpbhggZy iZjh\Zy Imj[bgZ k ijh
hi[hjhf IL + FOZjzZdl_jbklbdb mklZgh\hd ijb\_*_gu \
b

LZ[ebDZIZjzZf lju ]Zah\hc ISGTE600

GZbf _gh\Zgb_iZjzf _|jZ AgZq_gb_
Fhsghklv gZ de ffZo ] g _jZIhj 24,5
We _dljbg_kdbc DI> 33,6
L _fi_jZImjZ \uimkdguo ]Zah\ 543
JZKkoh”™ \uimkdguo JZah\ d] 81,3
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LZ[ebpzZlZjZf lju iZjh\hc Imijfibgu =+ F

GZbf gh\Zgb izZjzf I|jz AgZq_gb_
GhfbgZevgZy fhsghklv gZ \uoh”_ 12,5
QZklhlz \jZs gby Imj[bgu ] g jZ 3000
[khexlgh 7~Z\e gb_ k\ " ]h iZ 3,4
L fi jZIlmjz fK 435
GhfbgZevguc jZkoh” iZjZ | 106,7
lh ihemq_gguf j _amevlzlzf jZkg_Ih\ fh gh k* _eZl
gZbemqrZy mlbebazZpby | _iehlu \uimkdguo ]Zah\ -
] _g_jbjh\Zgbb I _j_1j_Ih]h 1ZjZ ke _"mxsbo |
lh\ur_ggZy | fi_jZImjZ
moh”~ysbo J|&Zah\htlerhibebazlhjhf ) k\b”_ | _evkli\m_1 ql
ij_"eh  _ggZy mklzZzgh\dZ g_ iha\hey | iheghklvx mlbe
moh”ysbo ]Zah\ ithwlhfm 7~ey [he__ wnn_dlb\ghc
| iehmlbebaZpbb [ueZ JZkkfhlj_gZ =M Kk A

dhlehhibebaZlhjhk .

JbkmghdjbgpbibZevgZy ko _fZ "\modhglmjghc I=M mlbebaZpt

>\modhgimjguemdbhebeaZlhj bf_ | | _iehh[f_gguo ih\_]
1 Zjhi_j_1j_\Zl_ev \ukhdh]h ~Z\e_gby 1? <> bkiZjbl_ev
BKI <> wdhghfZca_j \ukhdh]h ~Z\e_gby WD <> iZjhi_
NZ\e _gby 1?7 G> bkiZjbl _ev gbadh]h *Z\e_gby BKI
ith h]j_\Zl _ev dhg”_gkZlZ =ID IblZl _evguc gZkhk gbadt
ih~Z_ | qZklv dhg”_gkZl « \ 1Zah\uc ih~h]j_\ZI_e
dhlhjhf ijhbkoh”bl gZ]j_\ \h~Z ihqlb *h |_fi_jZImjuwghZkus
ithkimizZz_1 \ bkiZjbl_ev gbadh]h *Z\e_gby b bkiZjy_Iky >z
\ iZjhi_j_]j_\Zl _ev gbadh]h ~Z\e_gby b gZijZ\ey_ Iky \
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"Z\e_gby PG> iZjh\hc Imj[bgu HklIZevgZy qZklv dhg”
ithr"Z |ky iblzl_evguf gZkhkhf \ukhdh]h ~Z\e_gby 1G<>
NZ\e _gby -amlleebazlhjz <h”~Z ihkilmiz_|I \ wdhghfzZca_j \ul
azZl_f \ bkizjbl_ev \ukhdh]h ~Z\e_gby *Ze__ iZj b™_1I \
\ukhdh]h ~Z\e gby | Z ] ithemqg_gguc gZ \uoh”_  ba
dhledlbebazZlhjz gZijzZ\ey_|ky \ pbebg”j \ukhdh]h ~Z\e
Imj[bgu ihke_ dhlhjh]lh kf_rb\Z _Iky k iZjhf ba dhglmjZ ¢
kmffZjguc jZkoh”™ iZjZ ih*"Z |ky \ pbebg”j gba@@j]h "Z\e ¢
lh j_amevlzZIlzZzf jzZzkq_1Z 1=M k "\modhgllbejlgaZldjihifet
ithemqg_gh qlh | _ieh\Zy fhsghklv hl*"ZggZy ]ZaZfb =LM \

khklz\ey | d<| Dimlbdtbazlihjz DI> =M
lhgb ™ _ggZy | _fi_jZImjZ moh”ysbbfhzlbkrbaZlhle )

fh™ | ijb\_klIb d dhjjhabb h[hjm~h\Zgby ihwlhfm ~ey ih\ur
moh”ysbo ]Zah\ “h fK J[ueh ijbgylh j_r_gb_

dhlemlbebaZlhj_ ~h b]JZxs__ mkljhckl\h k g_h[oh”~bfuf jZ

Tk >h b]zZxmkljhckl\h jZzkihez]Z |ky \ ]habhebazldhde
b bkihevam _ |ky ~ey ~hihegbl _evgh]h k' b]Zgby Ihieb\Z
Imj[bgu 1Zdbf h[jZahf ih\urZy | _fi_jZImjm hljZ[hlZ\rbo ]Z

< j_amevlzZl_ bkke_"h\Zgby fh ' gh k~ _eZlv \u\h™ ¢
\ZjbzZglhf wg_jlhh[_ki_g_gby ~Zggh]lh fZrbghkljhbl_evg
yley Iky =M k “"*\modhglmigubedakdhjhf k ~h b]Zxs|
mkljhcklI\hf h g_f k\b”_ | _evkl\m_| \ukhdbc DI> mklZgh\d

Kibkhd ebl_jZImju

1. Dbjbeebg < : Kug_\ < < R_cg”?ebg : ? L_odbdgFkd¥Zy [lhihhlgZFZI +
k
2. L_ieh\u_ we_dljbg_kdb_ klzZzgpbb Ko_fu b h[hjm~ h\Zgb”~bghy_Ft ihkh[b_
BGNJF + k =xukr__ h[jZah\Zgb_ ;ZdZeZzZ\jbZzl
3. 1Zjh]Zah\u_ mklZgh\db we_dljhklZgpbc mqg_[gh_ ibgbfbFt"8n\malkvkdbze L
“hf FWB ik be

? . K_f_gdh\Zz klm” jmd B : DZ[Zgh\Z
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft
HP?GD: WNN?DLB<GHKBRB?G?GBY < @BEUO >HF:O
F?0:GBQ?KDHC IJBLHQGBHY@GHC <?GLBEKP

<u[hj kbkl _fu \_glbeypbb \ qZklghf "hf_ j _dhf_g”~m_|I
gZqZevguo wlzZiZo ijh_dlbjh\Zgby b kljhbl_evklI\Z Bf_gg
\hafh ghklv \u[jZlv gZb[he__ ih”oh”~ysmx kbkl_fm Kk
iIjbgm”~bl_evgmx p_gljZevgmx beb ehdZevgmx dhlhj:
kh\f_klgh k ©mfguf ~hfhf2 beb mijZ\eylvky “bklZgpbhgc
lzd" g_ f_g__ \Z g ihdzZazl _ev wg _jlhwnn _dlb\gh
bg g _jgh]l]h h[hjm~h\Zgby

HAghc ba kZfuo wnn_dlb\guo b kh\j f gguo kbkl _f
\ha”~moZ y\ey Iky -\iybyhggyh h[ _Kki_qgb\ZxsZy agZqbl
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wdhghfbx wg _jlbb b lhieb\Z > @ >Zggu_ kbkl _lp jEKEIZx
j_dmi_jZpbb >Zgguc ijhp_kk ij_~klz\ey | kh[hc h[f_g
oheh”guf b gZ]j_luf | _ieuf ihlhdZf \ha”moZ Ijbgpbi
ZdlmZe g dZd abfhc 1Zd b e _Ihf

JbkmghtKo fZ jZ[hlu \ _glbeypbb k j_dmi_jZpb _c

Wg jlhk[_j_~_gb_  fh | [ulv ~hklb]Jgmlh Ihevdh
_kl_kI\_gghc \_glbeypbb \ "beuo khhjm  _gbyo b iglhdkha”z
ijblhgg\wly ghc \_glbeypbb dhlhjZy bkihevam_| | _iehlm
ihf_s gby \ha”mozZ “ey gZ]j_\Z ihklmiZxs_]h ~h |I_fi_jzZI
kZgghjfhc

JZkkgblz _f Ij_ [m_fh_ dhebqg_klI\h | _ieZz \ "\mo kemqgZ2
\_glbeypbb b ijb ijbf_g gbb mlbebaZpbhgguo mklZgh\hd

JZkg_ | b hp_gdm wg j] Ibg_kdhc wnn_dlIb\ghklb
jZkq_lghf j_"bf_ 7~ey abfg_]h i_jbh”~Z dhlhjuc ”"ey det
hij "~ ey |ky | _fi_jZImjhc gZjm ' gh]lh \ha"me&hafh ghklv
| iehh[f_gZ f_""m \uly guf b ijblhqguf \ha”“mohf \ i_j
hij ~ ey |ky gZqZevgufb iZjzf |jZfb moh”ys ]h \ha”“mo
\uly ' dZ hkms_ kl\ey |ky ba dmogb \Zgghc b “mr_\hc d
hfmkeh\e _gh | f qglh bf _ggh \ ~Zgguo dhfgZlZo ihy\e
\eZ ghklv hdZaulZxsZy g _]Zlb\guc ozZjzZdl_j

M~AZey fuc \ha”“mo I bf | 1 ZjZf _lju

<h ba[_"Zgb_

djbklZzeebaZpbb dhg”_gkzlZz dhlhjuc \uizZz™~Z_1 gZ ih\
| iehbale_dZxs_]h | _iehh[f_ggh]h ZiizjzIZ \ \b m hoeZ"
ithdb”Zxs_1h ihf_s _gb_ \ha“mozZ |_Ke jZdmjmijbgbfZiv g
f g__ QlhJu khojzZzgblv \ha“mrguc [ZeZgk jZkoh” \ul
gZjm gh]h ijblhqghijlbbgbfZxlky h"bgZdh\ufb

lh ij _~eh” _gghc f Ih*bd_ > @ j_dhf _g”m_Iky jZkkqgb
| iehl _ogbg_kdmx wnn_dlb\ghklv \ha”mohhoeZ ~Zxsbo
] _"bfZo hoezZz ~ _gby b hkmr_gby \ha”moZ ih mkeh\ghf]
hoez ~ _gby? iZjZf _lju dhlhjh]h gZoh”yhidy” bhkljjhffgb f gZ

ljbgbfz _fl ) lzd dzd
GZoh”bf wglZevibx GlZd~bz]jzff _ kh_~bgybfll
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ijh~rhe Z f ijyfmx ebgbx ~h i j k g _gby k Wjb\hc
Il j_k_gq_gbb ihemqglbif\ lgZxsmx kj_ g _c¢c mkeh\ghc | _fi_j
ih\_joghklb \ha“mohhoeZ”bl_ey themglZ fihklhygghf
\eZ]hkh” j Zgbb gZoh”bf Ilhgdb i _j _k_ g _gby k wgl
k | _fi_jZImjZfb kf Jbk

Jbkmghtihkljh _gb hdZbz]jzff_

< j_"bfZo ©kmoh]h®a hoez ~ gby \ha"moZ ijb
\eZ]lhkh”™ _j Zgbb | iehl_ogbqgq_kdZy wnn_dlb\ghklv
hp_gb\Z Iky ih ihdZaZl_ ex

1~ gZqZevgZy | _fi_jZImjZ hoezZ ~Zxs_]h bklhgghbd
< j_"bfZo gz]j_\Z \ha"madjpb kihklhygghf \eZ]hkh”? | Z
ijb gZzqZevghc | _fi_jZImj_ gZ]j_\Zxs _:]h bklhgqgbdZ

IlhdZazZl _ev | _iehl_ogbg_kdhc wnn_dlb\ghklb azZz\bkb]l
1. lhdZzazl _ev qbkelZ | "ghgkidpy\gh]h | _ieZ

]~ dhwnnbpb_gl | _iehi_j ~Zgb \ bkihevam_fhf | _|
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hj [jzggZy gZjm gZy ih\_joghklv ih hlghr_gb
Ijb\_* gu jZkqg_lgu_ nhjfmeu *ey dhwnnbpb _glZ | _iehi
jZkoh” \ha”moZ q_j_a |l _iehh[f_ggbd
| ieh_fdhklv \ha”moZ fh" _| [ulv ijbgylZ.jZ\ghc
2. IhdZaZzZl_ev gbkeZ | _ieh_fdhklb ihlhdh\

]~ fzkkh\uc jZkoh” kj_~u \ | _iehh[f_ggbd_ d] g
| ieh _fdhklv kj_~u dhlhjZy ~\b" _Iky \gmljb I_]i

L fi_jzZIlmjZ gZ]j_\Z ijblhggh]h gZjm gh]h \ha“moZ
| iehf gZoh”blky ba mjzZ\g_gby | ieh\h]h [ZeZgkZ

Dhebg_kI\h | _iehlu “~ey ih\ur_gby | _fi_jZImju
bkihevah\Zgb f j dmi_jzlb\ghlh | _iehh[f _gZ

;_a ijbf_g _gby mklZgh\db mlibebaZpbb ~ey gZ]j_\Z ih
k mg_|hf kZgghjf ihlj_[m_Iky | _ieh

< dZq _kI\_ hoezZ ~Zxs_c¢ kj_"u bkihevam I|lky Zglb
| fi_jZIlmyjm azZf_jaZgby g_ >ay Kfhe_ gkdZ :
khhi\_TklI\_ggh \u[bjZ_f Zglbnjba m dhlhjh]hk
| ieh_fdhklvx

GZgZevgmx | _fi_jZImjm Zglbnjbh&az\Z fhlh \ Ijm|[d
| iehbale_dZxs _]h | _iehh[f_ggbdZ g_h[oh”bfh ijbgbfZlv

ljbf_f b ih nhjfme_ \ugbkebf ihdZ:
| ogbg_kdhc wnn_dlb\ghklb | iehbale_dZxs _]h | _iehh[f_
Z]j_1Z1_
ljbf_gy_f ijhba\h”~bl_evghklv \uly gh]h
lh nhjfme _ \ugbkeb

| fi_jZImjm gZ]j_\Z ijblhqgh]h gZjm ' gh]h \ha"moZ
<ugbkey f Ij_ [m_fh_ dhebq_klI\h | iez ey gZNh\Z hl
ith nhjfme _ b Ij [m_fh_dhebqg_klI\h | _iezZ [_
mklZgh\db mlbebaZpbb
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LZ[ebgZA&aJ amevlZlu \ugbkebl _evguo "Zgguo

<ugbkey fu_\_ebqgbgu AgZq_gb]|

L iehl_ogbg_kdZy wnn_dlb\ghklv | _iehh]

L _fi jZImjZ gZ]j_\Z ijblhgqgh]h gZjm gh]h \ha~

| iehf ,
Dhebg kI\h | iez hfoh~"bfh A Zli \Z \h
q_ - 'g__ [0 _ ey 9gZ]j_ 4216.32
j_dmi_jZpbhb,
G h[oh”bfh dhebqg kI\h | iez [ a ijbf b
_hJ _ q_ _ [_a ijbf_g_gby 93840

Ih j_amevIZIZf jzkq_IZ ijhp_gl wg_jlhk[_j_ _gby i
mklZgh\db ih mibebazZpbb | _ieZ khklZ\ey |

LZdbf h[jZahf ijbf_g_gb_ j_dmi_jZpbb \ kbkl_fZo
ihf _s _gbc ihal\hey | khdjZIblv jZkoh”u | _ieZ \ qZklghf
ljb\_~ gguc f _Ih™ jZkqg_|Z f _oZgbq_kdhc kbkl _fu \_glbey
\hafh ghklv jZkkgblZlv wnn_dlb\ghklv “"Zgghc mklZgh\db
agZy | _fi_jZImju gZjm gh]h \ha”"moZ

Ebl_jZImjz

1. ;blxdh\ < : Wg_jlhk[_j_"_gb_ \ kbkl_fZo \_glbeypblxdhighhzkncbyD mykd="FLIM
2005. + k

2. Dhdhjbg H Y Wg_jlhk[_j_"_gb_ \ kbkl_fZo hiht*éphbhygbihygZgbéypdbZ dpgh_ ba”"
+tF Ba”Zl_evklI\h :K< k =

3. K\h” ijzZ\be KI ©81S bl Kljhbl_evgZy debfZlheh]by?2 >ZI1Z \\_~_gby
>We_dljhgguc j_kmjk@ JRLbD f httds K/bocsZntduw/document/573659358 ~Z1Z h[jZs_gby
18.03.23).

< K_gbgzZ klm~ jmd B : DZ[Zgh\Z
NbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft
HP?GD: IHL?GPB:E?EBHWG?J=?LBDB < KBKL?F:O

WG?J=HH;?KI?Q?GBY IHLJ?;BL?E?C

LjiZ"bpbhggZy wg_j]_IbdZz ij_"klzZ\ey | kh[hc
fghlhkimi_gqZlimx hljzZkdév weiadjhwg_j]_Ibdb h[_ki_qgb)
fbeebhgu fbjh\uo ihlj_[bl_e_c¢ wg _jlb_c¢c < I1jZ*"bpbhg
g_fbgm _fu ihl_jb ijb IjZgkihjlbjh\dhibbi\Z_ M*dgwdkiemZIZy
f_klhjh ™~ _gbc b Ijm[hijh\h”~h\ ih\ur_g jbkd Z\Zjbc dhlhju
m]jh zZxl [_ahiZzkghklb ex”_ ¢ BkdhiZz_fu_ bklhggbdb v
gZb[he_ _ \Z guf bklhggbdhf aZ]jyag _gbyHrdQgmdH&E xshlc kj_~
h[s_]1h ihlj_[e_gby wg_j]lbb \ fbj_ijboh”blky gZ wg_j]lbx
k'b]l]Zgbb m]ey g_nlb beb ijbjDjgh]lh wlhdlZ |jZ*bpbhgg
wg_j]_Ibdz az fgh]b_ ~_kylbe_ Iby jZa\blby ijzZzdlbq_kd
| _ogheh]bg_kdh]h kh\_jr_gkl\Zz > @
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< thke_7~gb_ ]h”u \ujhk bgl_j _k d g_ljZ*bpbhgguf b
bklhggbdzZf wg_j]lbb 1Zd dzd ijZdlbgq_kdb \k_ bklhqggt
wg_ jlJ]bb \u]l]h”gh hlebgZxlky nbgZgkh\hc ~hklmighklvx
gbklhlhc <hafh ghklv bklhs_gby gZb[he__ gZklhgokiheva
bklhggbdh\ wg_j]lbb ijb\_eZ q_eh\_q_kl\h d ihbkdm
wg_jldpb \u[hj_ bklhggbdh\ wg_j]lbb h[jZsZx| \gbfZgb_ gz
[ue [ _ahiZkguc qbkluc wdhghfbgguc b glh gZb[he_ _ \Z
bklhggbd dhlhjuc g_ gZghkbl \j_~"Z hdjm Zxs_c¢ kj_"_

Fbjh\Zy fhsghWlah[gh\ey fuo bklhgqgbdh\ wg_jJbb [¢
g _kdhevdh e | [m~ml jZklb gZfgh]h [uklj__ qg_f h b~"Z
L g® _gpby ijhba\h?klI\Z Zevl_jgZlb\ghc wg_j]Jbb \ fbj_
jbkmgd _

Jbkmghd g gpbb ijhba\hAkI\Z Zevl jgZ200%g02a g _jlbb

Hkgh\u\Zykv gZ ijh]Jghau \]h*Zo h[t_f \hah[gh\ley
wg_jlbb m\ _ebgblky ihgdl lglh khhl\_IklI\m_| \k_¢c mklZg
fhsghklb DblZy gZ k_]Jh~gyrgbc » _gv LZdhc ihdZaZl_ev ¢
fogm\rb_ e | b ihqglb gZ \ur_ qgq_fijh]jghabjh\Zehkv \
]h~rZ >RbBgh[gh\ey fuo bklhggbdh\ wg_ jJbb \ ijh]jghabjn
khklz\ey | [he_ _ ijbjhklz fhfbghkdbh ijhba\h”~kl\m
we dljhwg IphN\wb_gb_ fhsghRI _kkgh\ghf h[mkebbYdZgh
?\jhi_ckdbf khxahf Kh_~bg _ggufb RIZIZfb b Bg”b_c df
kms kl\mxsmx iheblbdm j Jmebjmxsb_ b jughqgu_ |_
\g_"jyxl gh\u_ | _ogheh]bb ijhba\h”*kI\Z wg_jlbb > @

Kheg gqgZy wg_jlby vy\ey Iky h~gbf ba gZb[he_ _
\hah[gh\ey fuo bklhgqgbdh\ wg _j]Jbb \ Jhjh*kdhc aZkljhcd
ihke _"~gbo | _ogbg_kdbo ~hklb” _gbc b kgb  _gby pbd gz k
gZ lh "ZggGfZpbhgZevghc eZ[hjZlhjbb \hah[gh\ey fuc
wg_ jl]bb aZ h”"bg qZk gZ a_fex ihklmizZz_| [hevr_ wg_ ]
bkihevam_Iky \k_fb \ fbj_ aZ h”bg ]h* KkkRig” gy bkiéegdr
fgh]bfb kihkh[2Z2&by h[h]j_\Z ~hfh\ b ij_"ijbylbc ~ey ih”*h]j
iblZzgby mkljhckl\ Nhlhwe_ _dljbg_kdb_ iZzg_eb Z 1zZd _
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dhee_dlhju fh]lml [ulv ohjhrh bgl_]jbjh\Zgu \ Jhjh"Zc
aZkljhcdZo J~_ hgb fh]lml khklZ\eylv g_hlt _fe_ _fmx qz
dhgkljmdpbc a*Zgbc djurb b nZkZ”~u beb dZd hI* _evgu_
eZg”rZnlZz ljbf _g _gb_ ] _ebhkbkl_f \ Julm iha\hey |
jZkoh~h\ gZ dhffmgZevgu_ ieZl_ "'b E_Ihf dh]*"Z bhgba
khegpZ gZoh”~blky gZ \ukr_f mjh\g_ mkljhckl\h jZ[hlZ |
< oheh~gh_ \j fy 1h”Z ijhba\h”bl_evghklv kheg qg
mf_gvrZ _|ky gh mklZgh\dZ ijh~he Z | jZ[hlZIv b ijbghkbl

Kheg _ggh_ baemq_gb_fh gh ij_h[jZah\ZIlv \ wg_j]lbx k
b iZkkb\guo kheg gqguo kbkl f IZkkb\gu_ kbkl_ fu bkih
| ieh ijb _kl_kI\_gghc pbjdmeypbb gZ]j_Ih]h \ha“moZ "¢
a"Zgby k fZdkbfZevguf mqg_Ihf f_klguo debfZlbg_kdbo m
ki_pbZevgu_ kljhbl_evgu_ fZl _jbZeu D Zdlb\guf khecg
hlghkyl kheg ggu_ dhee_dlhju jZaebqguo Ibih\ iehkd
gZklhys__ \j_fy 1Zd _ jZajzZ[Zlu\Zxlky nhlhwe dwhkyqg_ kd|
kbkl fu Ij_h[jZamxsb _ kheg qggh _ baemqg_gb __ g_|i
we _dljbg_kl\h

Wg jlhwnn_dlb\ghklv kheg qguo dhee_dlhjh\ aZzZ\b
jZkiheh  _gby h[t_dlZ f_| _hjheh]bg_kdbo mkeh\bc dhe
N"g ¢ gZebgby hkz"dh\ m]eZ gZdehgZ ijbgbfZxs _c¢ ih\_j
nhjfu ] _ebhdhee_dlhjZz

GZ jbkmgd_ ij_"klz\e _gZ dzZjlz Jhkkbb gZ dhlhjhc
kheg _gghc jZ*"bZpbb gZ ih\_Xdghdkbd ifleb\ j° g gZb[hevr
hfemq_gbx kheg_qguf k\ _Ihf J ]Jbhgu gZ dhlhju_ \
\ha” _ckl\m_| kheg_qgZy jZ*"bZpby j_kim[ebdb Q_q_gkdZ
KlZ\jhihevkdbc b DjZzkgh”~Zjkdbc djZy Jhklh\kdZy h[eZKklI\
Lul\Z Z 1zZzd _ >Zevgbc <hklhd ih<el#gdbedg qghc jZ bZpb
GZbf _gvr__ dhebg_kl\h khegpZkilmdelg@x|DZj eby FmjfZz
hfezklv k_\_jgZy qZklv DjZkghyjkdh]h djZy b YdmIbb C
hdjm]

Jbkmghd[eimg_gb_ ih\_joghkl _c kheg_qguf k\_Ihf j ]Jbhgh\
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>hey kheg_qguo we _dljhklZgplbgwlh /¥ difkigbZ gz
20221h~rZ ?2Y“bghc wg_jlhkbkl_f_ JN khklZ\ey 10,8% =<
hlkmffZjghc fhsghklb we dljhklZgpbc =<| Eb”bjmxsb
gZb[hevrbf ijhp_glhf ihemqg_gby kheg qgghkljgZgbdZ \KIXZ.
Hj _g[mjlkdZy h[ezZklv Z 1Zzd _ j_kim[ebdb DZefudby ;Zrc

Bkihevah\Zgb_ g _I|jZ*"bpbhgguo \hah[gh\ey fuo bklIF
\Z'gh_ gZzZijz\e_gb_ \ fbjh\hc wg_j]_Ibd_ J_kmjku kF
g_hljZzgbg_ggu b fhiml kms_kI\_ggh wdhghfblv IjZ[\bpbhg
[he_ _ wnn_dlb\gh bkihevah\Zlv ] ebhwg jlbx jZajB[hlZg
mkljhckI\ b mklZgh\hd ;hevrhfm ijbf_g _gbx wlbo mklZgh
p_gZ b hlkmlkl\b_ k_jbcgh]h ijhba\h?klI\Z LZd _ kheg_qt¢
Jhkkbb fhlml ihevah\Zlvky kijhkhf ebrv \ hl*_evguo qZklc¢
gZb[he__ m”h[gu_ | _jjblhjbb 7ey bo ijbf_g _gby gZ¢
p_gljZebah\Zggh]h wg_ jlhkgZ[ _gby

Ebl_jZImjZz
Fhime_\bqg < | Kheg-ggdezZhhile®Zz[  _gb_ b \_Ijhwg_j]l_Ibgdkb_ mk¥Zgh\db
< |l Fhlme_\bg G< DZebgbg := KilFjlbkd\gh\Ba”ryZl tevkl\h FWE *
2.:dmeh\Z : DZd mklZgh\blv kheg_qgu_ [ZIZj_b" K qjdajgZgbly gakgul'u" D
L : K KURL: https://tass.ru/ekonomika/13606785
<hah[gh\ey fu_ bklhqgbdb wg_URLbhttps://wwwW.MA:org/reports/renewab2822

KJ Ljhnbf_gdh kim~ jmd < < Jh'dh\ d
nbebZe N=:HM <H ©GBM ©FWB2 \ | Kft
'G:EBA <:JB:GL: K?J<HIJB<H>: HIHHGHJHLGH=H
MKLIJHCKL<: G: HKGHBBOJHGGH=H
Q:KLHLGH?=MEBJM?FH=H WE?DLJHIJB<H>:

\lhfZlbaZpby jZaebgguo | ogheh]bg _kdbo
h[s_ijhfure_gguo b ki_pbZevguo f_oZgbafh\ \ ijhf
hkms_ kl\ey Iky ]JezZ\guf h[jZahf kj_"kI\Zfb j_]Imebjm_fh]
> @ < gZklhys_ _ \j_fy zZ\lIhfZlbabjh\Zgguc we_dljhijb
f oZgbafh\ Ij_"gZagZg_gguo ”"ey j_|mebjh\Zgby 1iheh
hihjghh\hjhlguo mkljhckl\ \dexgZ | \ k_[y ~hjh]lhklhys
kK _j\hijb\h~u 1ihabpbhggu_ we_ dljhijb\h?~u gz frizkdplg\_ kb
<hafh' 'gh eb gZclb jZ\ghp_ggmx \ | _ogbqg_kdhf hlghr_g
kK _j\hijb\h~Am™

:gZebam ih~"h[ghc \hafh ghklb b ihk\ysZ |ky gZklhys
dhlhjhc y\ey Iky bkke ~h\Zgb_ h”gh]h ba \ZjbZglh\ kj_ "k
dhfivxl _jgh]lh fh* _ebjh\Zgby

< dzZq_kI\_ h~gh]l]h ba \ZjbzZglh\ azf _gu k_j\hijb\t
kbgojhgguo fZrbg fh ' gh ij_~eh blv bkihevah\Zgb_ Zkbgo
> \ k\lyad_ k Z[khexlguf wgdh”_jhf b ij_h[jZah\ZI
Hijh[h\Zeky ijbf_j ijbf_g_gby ij_h[jZah\ZIl_ey qZklhlu k ie
gZ fbdjhdhgljh®BU3RF40NG >Zggu_ h g_h[oh”~bfhc kdhjkt
gZijZ\e_gbb \jZs_gby fh gh ic_ | fdd\Btwhgljhee jZ gz
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ij_h[jZah\Zl_ev qZklhlu 1Q iHABG!| BaZcknih [ukljh™_ ckI\k
dhgljhee jZ mf_gvrblky Hiulgh ihemg_gh qglh ijbzf b 1
fbdjhdhgljhee _jZz gZ 1Q [m~_I| ijhbkoh”blv dZ ~u_ Kk
[mM~_ | ih~rz\zZIvky gZ 1Q ~“bkdj_Igh

JZkkfhljbf kbeh\mx gzZklv Zkbgojhggh]lh ijb\h”Z mkljh
Kbeh\Zy ko_fZz 1Q GHOWD YIG HO D ihdZaZgZ gZ jbk

G< L AlL :BG

VT1 VD1 VT3 VD3 VTS5 VvDj

w< N K R _T{ A KA KB

(
R \
VD2 VT4 VD4 VT6 VD§

x £ & TUKdKzK2
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[Thel

JbkmghKbeh\Zy ko fZ ij_h[jZah\Zl_ey gqZklhlu

Kbeh\Zy ko fZ ihkljh_gZ gZ hkgh\_ Ibih\hc lIhiheh]bt
\uijyfbl _ev G<\_gh ihklhyggh]h IhdZ\Igihfgac bg\ _jlhj
gZijy _gby ::BG 2 GZ \oh”_ :BG mklZdh\e [dhet¢jhkk e
bg"mdlb\ghklb b nbevijmxsbc dhg”_gkZlhj K [hevrhc _
memqr_gby wg_j] _Ibg_kdbo k\hckl\ ijb\h*rZ \aZf_ g G<
ijbf_gblv Zdlb\guc \uijyfbl _ev > @ < gZklhys_c¢ klZlv_
kbeh\Zy ko_fZ lhevdh Ibih\hc Ihiheh]bb

BfblZpbhggZy fh”_ev kbkl_fu ihabpbig]gigbjnyZihhig
we _dljhijb\h~Z ithdZaZggZy gZ jIskh[jZadwuc j &@E~"ZIqgbe
iheh™ _gby dZgZe j Jmebjh\Zgby iheh  gby:>Z KB#&l_ fXbkl
mijZ\e _gby.>Quiheg _gZ ih deZkkbg_kdhfm ~“\modZgZevg
ijbgpbim k dZgZeZfb j_]mebjh\Zgby we _ dljhfZ]gblgl
klZ[bebaZpbb ihlhdhkp _ie_gby jhlhjZ

Hkgh\gu_ we_ f _glu kbeh\hc ko_fu b kbkl_fu mijZ\e_g
fh™ _eb < dZq_kI\_ kbeh\hc k_Ib kfh” _ebjh\Zg |Ij_or

gZijy _glmghfbgzZevguf gZijy _gb _f < b qgZklhlhc =
mijZ\e _gby "\#moihexkguc Zkbgojhgguc |I|Ij _onZaguc ~\
dhjhldhazfdgmluf jhlhjhf ghfbgZevghc fhsghklvx <|

i Amdlhj ki j ~Zlhqguf hi#thr_gb _f

Jbkmghdo +fZ bfblZpbhyghh kbkl _fu ihabpbhgghlh
gzZklhighmebjm _fhlh we _dljhijb\hAZ
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< |[b[ebhl_d_ 0$7/$% 6LPXOLQN bf__Ilky J]hlh\h_
fhr_ebjh\Zgby kbkl-:fu d@Ilhjh_ ij_"~klZ\e_gh \ \b”"_
Field-2ULHQWHG &RQWURO ,QGXFWLRQ ORWRjYyfAILEWH H
nbevlj Ihjfhaghc j_abklhj bg\ _jlhj Zkbgojhggucj”\b]Z
\_dlhjgh]h mijzZ\e_gby k ijyfhc hjb_glZpb_c ihlhhpZhdhk
) 2 & b dhgljhee_j kdhjhklb

Dhgljhee_j kdhjhklb kh[jjZdmeXxIHiB ;ehd ) 2 & Kkh"_
h"bggZ”~pZlv hkgh\guo izZjzZf_Ijh\ 1ZjZf_1j %U bkiheval
ihlhdhkp _ie_gby jhlhjz "\b]zZl ey 1ZjZzf_ 1} H bkihevam_IlI
ihlhdhkp_ie_gby jhlhgZ [efitd&\uihegy_ | ij_h[jZah\Zgb_ n
i _j_f _gguo $%& \ kbkl_fm dhhjr*bgZl '4 kb\gssZgegm kk kK
ihlhdhkp_ie_gb_f jhlhjZ$%&htuihegy | h[jZlgh_ ij_h[jZat
<ugbkebl _evgu@Sferkdhevam | jZkkqblZggh_ihlhdhkp _ie_
azZz”"zZgb_ we_dljhfZ]gblgh]h fhf_glZ qglh[u \ugbkeblv fh
khklZz\eyxsmx IhdZ klZlhjZz g_h[oh”bfmx 7~ey nhjfbjh\z
we _dljhfZ]gblgh]h fhfIB$Z nhghlwjm | aZz~Zgb_ ihlhdhh[jZa
khklZ\eyxs_c lhdZz klZlhjz g_h[oh”bfh _ Ney
klZ[bebabjh\Zggh]h agZg _gby ihlhdhkp _ie _gby

Jbkm@hdKo f[b[ebhl_ qgd bk hdld-Oriented Control Induction
Motor Drive

Jbkmgh&o x#fZ dhgljhre®@.CjZ [ e hFaed-Oriented Control Induction
Motor Drive
Lhd klZlhjZ j_Imebjm_Iky \gmlj_ggbf Ij_onZaguf j_e_
lhdz ]bkl_j_abkguf j_Jmeylhjhf
>ey dhjj_dlghc jZ[hlu kbkl_fu g_h[oh”bfh jZkkqblZlv
Field-Oriented Control Induction Motor Drive kgh\gu _ iZjZf _|ju Zkbgojhg
MblzZl_ey Zdlib\gh_ khijhlb\eRglh Zidbl\gZ_  khijhlb\e_g
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ijb\_~ ggh_ dRklIzblgjrmdib\ghklv jZkk_ygbh klZII

jhlhjz
ijb\_~ ggzZy d klZlhjm bg”~mdib\ghklv Lj%Zkk gy ooy b )iy hhj &/
dhglmjzZz gZfZ]gbgb\Zgby /

WIlb izjzZf _lju hp_g _gu ih h”ghc ba bg _

g_

jguo f_Ih”™Db
aZijhkbl

GZ ijzdlbd_ wlb izjzf _lju fh gh 1Zd"_

|Z[ebpm
LZ[ebpZlZjZf |ju Zkbgojhggh]h *\b]ZIl e
2ed)71m4dfc-a0945
Khijhlb\e| BgAmdib\ Khijhlb\g Bgrmdipy P97 MAIbY
12jzf 1| b_ KIZIRjZ Iv jzkk_y| b_ jhinZ| Iv jZkk_y
: - : g | 9gZfZ]gbql
Hf KIZIhiZ = Hf jhinjed =| 941292
AgZq | 12172 0,062 9.143 0,044 0,667
G h[oh”bfh_ mkdhj gb_ b azf e gb_ Zkbgojh
\h \ d@ahtraller Z agZqgq_gb _ dhwnnbpb

\uklZ\ey Ilky
ijhihjpbhgZevgh]h b ijhihjplhgld2eggh]lh j_ ]meylhjZ fh |

jZkkgblZgh zZ\IhfZlbq_KkedJreehtddhControl Induction Motor Drive <
NZevg _cr_f bo ijb~rzlky dhjj_dlbjh\ZIv ~ey memqr_gby

kbkl _fu b mf_gvr_gby i j ohAghlh ijhp_kkz jbk

JbkmghdzZjZf_Iju gZkljhcdb j_]ImeylhjZ kdhjhklb ijhihjpb
ijhihjpbhgZdwgh]jZevgh]h a\ Fel-Oeiénded Control Induction
Motor Drive

222



Jbkmghdh”th” 8&W[jZagh]h aZz*ZlgbdZ iheh  _gby

G _h[oh”bfuc kb]JgZe i_j f s gby ihkeéln-CtientegZonfe hd
trol Induction Motor Drive kK ih~"fh” Sib[jZagh]h azZz”~ZlqbdZ iheh _
"Zgghf kemqgZ_ gZ jbkmgd _ azZ"Zzlky i_til\lsjhdgh]hk ]
mkljhckI\M- g&lhebq_klI\h ]jZ"mkh\

GZ jbkmgd_ ijb\_~ g h”bg ba dhfivxl_jguo wdk
jZajZ[hlZgghc fh* _eb Hg aZdexqZ I|Iky \ hljZ[hld_ m]eZ i
ih 1 _ogheh]bb l1Z*mkh\

JbkmghdHkpbeeh]jzffu hljZ[hldb m]eZ ih\hjhlZ \ 12

we _dljhfZ]gblguc fhf_gl "\b]Zl_ey b fhf_dl jpA]hm addy 2G5

kdhjhklv ih\hjhlgh]lh mkljhckI\Z b akNhegdy kdhdh&klgby

>h[ fbgky _£gbc wdjZg j_Zevgh_b azZ”Zggh_i_j f s gk
mkljhcklI\Z > Zfimkgbc wdjZg

DzZd \b”gh ba hkpbeeh]jzff ijh\_~ ggh]h wdki_jbf_g
kbkl fZ-18® gZ hkgh\_ \_dlhjghlh mijZ\e _gby “hiheg ¢
dhglmjhf iheh d®bly[jRaguf az~Zlgbdhf h[_ki_gb\zZ | F

azZz”"Zggh]lh m]Jeh\h]h iheh  _gby liZ*"mkh\ azZ k_dmg"
b [ukljh”?_ckl\b_f
Lhqghklv \ mklZgh\b\r_fky j_"bf_ khklZ\ey_ | 112~

kdhjhklv hiklzzl hl kb]gZeZ az~Zgby \k_]h gZ 1jZ"mk k
bkihevah\Zgghlh bgl_jn_ckZ b ij_h[jZah\Zl ey gqzZklhlu ~
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azZ”"zZgby kdhjhklb A~ kv gZ wlZi_ jZzalhgZ b lhjfh  _gl
Abkdj 1Z aZz~"Zgby kdhjhklb
Ebl_jZImjZz
cgmgbdgK Kbkl_fu mijz\e_gby we _dljhijb\h”h\ M & a['ghbld eMekyt Hrdvd BAO1Y: +
373k be
2. V. V. Rozhkov and V. V. Fedotov, "Improving the Properties @hdracteristics of Avariable-Frequency Drive with

an Active Rectifier," 2020 International Russian Automation ConferencsA&oCon), Sochi, Russia, 2020, pp.
903-907, doi: 10.1109/RusAutoCon49822.2020.9208030

Jh dh\ < < ljbf_g_gb-j qdzakdbhjmh fh]h we_dljhijb\h”"Z F_lh”"bqg_kdb_ j_dhf_g~Zg
dmjkz ©QZklhhgehbjm _fuc we dljhijb\h”~2 >L _dkl@ f_Ilh~bq_kdbdhj Kihfe gd&cpbb <
JBH nbebZez FWB \' ] Kfhe_gkd_ *

< < N_7hlh\ kim~_gl jmd < < Jh'dh\ d 1 g
NbebZe N=:HM <H GBM FWB \] Kfhe

J?R?GB? O0:J:DL?JBKLBQ?KDH=H MJ:<G?GBYHCFDGM
KBKL?FU WE?DLJHIJB<H>: KJ?>KL<:FB DHFIVXL?JGH
F:L?F:LBDB

'gZeba klZlbg_kdbo b "bgZfbg_kdbo k\hckl\ we_dljhij
ij_"~ithez]lz I ij_"™\Zjbl_evgh_ ij_"klz\e_gb_ kbkl_fu "b
mjZ\g _gbc \ hi_jZlhjghc nhjf_ >Ze  mjZ\g_gby ij
ihke ~h\Zl _evghklv i _j ~Zlhgguo nmgdpbc hibku\Zxs
mijZ\e_gbyb¥Zl _ev 1Zd b kj_"~kI\h mijgyZanbyltev kh\f_ kil
k kbkl_fhc Z\IhfZlbg_kdh]h j_]Imebjh\Zgby K:J

KIjmdIimjzZz K:J we _dljhijb\h~Z fh™ | [ulv jZaebggZ gh
kh\j f gghc bg _g_jghc ijzZzdlbd_ ijbf_gyxlky kbkl_ fu
] _]mebjh\Zgby dhhj*bgZl Hgb bf_xI ih*Z\eyxs__ ijbf_g
klZ[bebaZpbb kdhjhklb < |h °~\j_fy bkihevah\Zgt
] _Imebjh\Zgby *ey kbkl_f I|j_ [mxsbo j_]Jmebjh\Zgb_m]eh
f oZgbafh\ jh[hlh\ klZgdh\ Zgl gg \ kh\j f gghc ebl_
\_kvfZ mijhs_gghf \b"_ JZkijhkljZg_gb_  wlbo ijbgpl
[ukljh”® _ckl\mxsbo ke _"~ysbo kbkl f \hh[s_\uaulZ Id[hevr
dzd ih”gbg_ggh_ j_]mebjh\Zgb_ ih k\h_c ijbjh”r_ y\
dhfi_gkZpbb ihklhygguo \J f gb h[t_dlIZ k ihke_ _~h\ZIl_ev
dZzd ba\_klgh jhkl gbkeZ ihke_~h\Zl _evguo dhglmj
m\_ebgb\Z_| ihjy*hd kbkl_fu b ke_"h\Zl_evgh kgb Z_|I

B \kz ~_ “"ey kbkl_f k "™\b]Jzl_eyfb ihklhyggh]h Ih
g_h[oh”bfhklb j_]mebjh\Zgby iheh  _gby ijbf_gyxl
j_Imebjh\Zgb_ qlh Ij_[m_I hij_~_e_ggh]h h[hkgh\Zgby

ljb  g_h[oh~bfhklb ZgZebaz kbkl_fu \ ZgZeblbqg_k
klmdimjgmx ko_fm fh gh ©k\_jgmlv&d ~h _“~bghc i_j_"ZIlI
dZzgZem \ha”_ckl\by >ey we _dljhijb\h*Z gZ [Za_ >IL
mijZ\e _gby b \hafms_gby gZ]jmadZ gZ \Zem fZrbgu K\
nmgdpby \ k\h_f agZf_gZl_e_ bf__| oZjzZzdl_jbklbqg_kdh_
NZ I bkqg_jiulZxsmx bgnhjfZpbx h k\hcklI\Zo kbkl_fu W
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dh]rz gbkebl_ev I _j_"~Zlhgghc nmgdpbb g_ kKh?_
Abnn_j _gpbjh\Zgby | _ \Vi_j ~Zlhgghc nmgdpbb hlkmlklI\

BgnhjfZpbx h k\hckl\Zo kbkl_fu ZgZeblbgq_kdb ©ba
gZoh ~ _gby dhjg _c o0ZjzZdl_jbklbg_kdh]h mjzZ\g_gby b ih
kbkl_fu H”*gZdh ijh[e_fZ azZdexqZ_Ilky \ Ihf qlh ZgZe
p_e _khh[jZzagh b \hafh'gh Ihevdh ey g [hevrh]bfihjyrdZ
\lhjhlh Ijb [he__ \ukhdhf ihjyrd_ kbkl_fu ZgZeblbqg_k
aZljm~gbl _evgh beb \hh[s_ g _\hafh ' gh _keb ihjy*hd k
g I\ _jluc JZaebqggu_f Ih”u j_r _gby “"bnn_j gpbZevguo
ihjy"dZ k bkihevah\Zgb _ f dhfivxl_jguo ijh]jzZff jZkkfZljb\:

Kh\j f ggu_ kj_"kI\Z dhfivxl_jgh]lh fh” _ebjh\Zgby i
ijb[_]Zy d gZoh ~ _gbx dhjg_c¢c mjzZ\g _gby gZclb _]h |
ihk\ys gZ gZklhysZy klZlvy

< dZq_KkI\_ ijbf_jzZ jZajz[hlZgZz $iminTeech\j kgdhglmjghc
kbkl _fu j_]mebjh\Zgby iheh  _gby jhlhjzZz >IL k mqg_Ilhf
hljbpZl_evguo h[jZlguo k\ya_c¢c ih IThdm ydhjy kdhjhkll
\gmlj_gg_c hljbpZl _evghc h[jZlghc klyab ih W>K ydhjy Kk

Jbkmghdh”™ ev Ij _odhglmjghc kbkl_fu ihA*qbg_ggh]lh j_]i
kj_"SimInTech
< dZqgq_klI\_ h[t_dIZ mijzZ\e_gby ijbgyl >IL 1Y NMOE
ydhj f 7~ey kl_i_gb ih*\b ghklb jh[hlZ ihe_aghc fhsgl
ghfbgZevghc kdhjhklvx h[ fbg b ghfbgZevguf gZijy _g
AgzZf_gZl_ev i_j_"Zlhgghc nmgdpbb ih dZgZem mijzZ'
kbkl_fu ih kl_p bgyf I \b~

1~ ti_j _"ZlhggZy nmgdpby ij_h[jZah\Zl ey
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ti_j _"ZlhqgZy nmgdpby h[t_dIZ mijZ\e_gby ih Ihi
ti_j _"ZlhgqgZy nmgdpby h[t _dIZ mijZ\e _gby ih kdh

ti_j _~"ZlhqgZy nmgdpby h[t_dIZ mijZ\e _gby ih iheh"
tdhwnnbpb gl ij_h[jZah\ZIl ey
+tdhwnnbpb_gl ~\b]Zl ey jZ\guc ijhba\_~ gbx dh
dhwnnbpbkgtZ fZ]gblguc Nhlhd
tdhwnnbpb gl h[jZlghc k\yab ih iheh  _gbx
tdhwnnbpb_gl h[jZlghc k\yab ih kdhjhklb
tdhwnnbpb_gl h[jZlghc k\yab ih Ihdm
tdhwnnbpb_gl \gmlj_gg_c hljbpZIl_evghc h[jZlghc k\yal
tj Jmeylhj iheh  _gby
tj _Jmeylhj kdhjhklb
tj_Jmeylhj IhdZz
ljb wlhf ozZjzZdl_jbklbgq_kdh_ mjzZ\g_gb_ “ey i_j_"ZIlh
dZgZem mijzZ\e_gby bf__ I g_I\_jluc ithjy~hd
< h[s_f \b”_ hgh bf__I \b~"

DhwnnbpbodfijZdl_jbklbg_kdh]h ijpg.y;\ggl‘y i_j_n

J rbf jZg__ ihemq_ggh_ oZjZdl _jbklbg_kdh_ mjzZ\
\hafh ghldiminTech >ey wlh]h bkoh~gh_ o0zZjzZdl jbklbqg_ kd
jZa™ _ebé;gZ

>Ze _ij_h[jZam_f wlh mjz\g_g®:_ hlghkbl_evgh

Fh” _ev “ey j r_gby ijb\_"* ggh]h mjZ\g_gby ihdZaZg?Z
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Jbkmghdh™ ev "ey j_ r _gby oZjZdl _jbklbg_kdh]h mjzZ\g __
ihjyrdz
=jZnbqg_kdh_ j_ r_gb_ hlghkbl_evgh nmgdpbbc bh__ ij
4-x ithdZaZgh gZ jbkmgd _ Nmgdpby ihemgbeZkv ebg.
hljbpzZl _evghf gZijZz\e_gbb Ebg _cguc aZdhg __ baf_g_
iheghc f_j_ k fhf_glzZ ijbf_jgh k dh]*Z ijhba\h”g
mklZgh\b\r__ky agZq_gb_

JbkmghdojZabq_kdh_ j_$imyniech
Hp_gdm ijZ\bevghklb j_r_gby h”ghjh?~gh]h “~bnn
mjZ\g_gby H>M ijh\_* _f iml_f MamCpdr JglaymevIiZI| j _r_gb
1j_"klZ\e_g gZ jbkmgd_

227



Jbkmghd rxgb_HMBMhCad
J r gby H>M \ h[hbo kemqgZyo kh\iz*"ZxIMathRakjZ\g _
kj ~klSninTechihal\heyxl [he_ _ ]Jb[dh bkihevah\Zlv j _amev
H>M
Bkke_ "h\zZgb_ \uiheg_gh aZ kq_Il ]jZglZ Jhkkbckdh]h
22-61-00096 ,https://rscf.ru/project/2%1-00096/

Ebl_jZImjZz
1. R. HERMAN. SOLVING DIFFERENTIAL EQUATIONS USING SIMULINK
http://people.uncw.edu/hermanr/mat361/Simul@RE Simulink.pdf J r_gb_
Abnn_j _gpbZevguo mjzZz\g _gbc k bkihevah\Zgb f Kbkmg¢h@d >WM&
hljZs_gby

< < N_"hlh\ klm~_gl jmd < < Jh dh\ d I g
NbebZe N=;HM <H GBM FWB \ ] Kfhe

NHIFBJH<:GB? F:L?F.:LBQ?KDHC FH>?EB
WE?DLJHIJB<H>: K J?=MEBJH<:GB?F M=E: IHEH@?Gl
JHLHJ: ><B=:L?EY MXQA?L: H=J:GBQ?GBC J?=MEYLHJH<

AZ"ZgZ j_]Jmebjh\Zgby iheh  _gby jhlhjZz we dljbqg_
khhi\_TkI\_ggh jZ[hg_]h hj]JZzgZ ijhba\h”kl\ijgghlhgkloZgbh
yley Iky h~rghc ba kZfuo keh ' guo >ey __ j_r_gby k \
lj [m_Iky dzZd fbgbfmf we _ dljhijb\h® \dexqgZxsbc kbeh\t
b kbkl_fm mijzZ\e _gby k ~Zlgbdzfb < jy®»_ kemqgZ_\ \rF
we dljhijb\h~Z b [_a khhI\_Ikl\mxsbo f_oZgbg_kdbo "ZIlq

Kbgl a kbkl _fu mijZ\e_gby hkms_kl\ey |ky dzZd ijZ\b«
| ogheh]bg_kdmx azZ”~Zgm B \ [hevrbgkl\_  kemqZ
deZkkbq_kdhc kbkl _fu i1h”rgbg_ggh]l]h j Jmebjh\Zgby
we _dljhijb\hAh\ h[s_ijhfure_gguo f_oZgbafh\ Kbkl _fZ
mijZ\e _gby ih”jZamf _\Z | g _kdhevdh dhglmjh\ j Jme
nmgdpbhgbjh\Zgb_\gmlj_gg_]h dhglmjZ ith*gbg_gh \g_rg
bf I k\hc j_]meylhj Z gZkljhcdZ kbkl_fu gZqbgZ_Ilky k \
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J _]Imeylhju ijbgylh gzZkljZb\zlv gZ |1 _ogbqg_kdbc be
hilbfmf WIb hilbfmfu ey jZ[hlu we _dljhijb\h*Z ih*jZamf
dhfijhfbkku k hij_~_e_gguf gZ[hjhf dZq_kI\_gguo izZjzZf_Ij
dZd 1ijZ\beh deZkkbqg_kdh]h |I_hj_Ibg_kdh]h jZkq_IZ
\uiheg _gby ihklZ\e _gghc aZ”~Zgb hkh[_ggh ~ey \ukhdhlt
k\yab k wlbf ijboh~blky hlklmizlv hl jZkkgblZgguo agZq._
baf g gbx dZqg_kI\_gguo oZjzZd!l_jbklbd kbkl_fu > @

HibkZgguc Ibi kbkl_fu mijZ\e_gby ihemqgbe rbjhdh_ jZk
"b]Zl _e_c¢ ihklhyggh]lh IThdzZz >IL ijb g_h[oh”bfhklb j_ ]
ith\hjhlZ jhlhjZz we _dljbg_kdhc fZrbgu KljmdIimjgZy ko _
kbkl _fu ih*gbg_ggh]lh j_]Jmebjh\Zgby >IL ij_~klZ\e_gZ ¢
khklZ\ \oh”bl \gmlj_ggbc dhglmj IhdZ \g_rgbc ih hilghr_
kdhjhklb Z 1Zd"_ \g_rgbc ih hlghr_gbx d dhglmjm
itheh™ _gby

& a, &a 0& 14 a E i A “bg
Hl v QO v o v el g I
) () & )1 1 9
L]
o, |

Ghi

Jbkmgh&KljmdImjgZy ko _fZ >IL k Ij_odhglmjghc kbkl_fhc
j _]mebjh\Zgby

HIf Ibf qglh kms_kl\mx|l | _ogheh]bqg_kdb_azZ~Zgb d
\uihegblv ebrv ijb hlklmie_gbb hl dezZkkbqg_kdbo gzZkljf
lj _[m_Iky bkihevah\Zgb_ gZkljh_d j_]meylhjh\ y\eyxsbo
Ney ~Zggh]lh 1biZ j ]Jmeylhjh\ < |1Zdbo aZ”~"ZgZo g_hJo
we dljbg_kdhc fZrbgu fzZdkbfmf \hafh ghkl_c ithjhc \
we dljbg_kdhc fZrbg_ GZijbf_j \ aZ”*"ZqZo k\yaZgg!
ih\_~ gb_ h[t _dlZ g _ij_~kdZam_fh b klzg~"Zjlghc gZkljhc
hl_ki_q_gby Ij_[m_fh]h dZq_kI\Z hljZ[hldb [jZ _dlhjbb g_~

< k\lyab kh kdzZazZgguf p_evx 7~Zgghc klZlvb y\ey
fZl _fZlbg_kdhc fh™ _eb Ij_odhglmjghc kbkl _fu ih”"gbg_gg
[ a mq_I|Z h]jZzgbgq_gbc j_]Jmeylhjh\ GZebqgb_ ~Zgghc fh~
\_kv ihl_gpbZe Ij_odhglmjghc kbkl_fu ihAgbg_ggh]lh j_]m

Dzd ijZ\beh ijb jZkq_1_ kbkl _fu ihr"qbg_gghlh
dhwnnbpb_glu h[jZlguo k\ya c¢ ijbgbfZxlky jZ\gufb /I
kbgl_azZ kbkl_fu mijZ\e_gby k\h”blky d ihbkdm ozZjzdl_j.
dhwnnbpb_glh\ j JmeylhjZ dZ *h]h dhglmjZz

KljmdImjgZy ko _fZ jbkmgdZz g_ iha\hey | hkms_KklI\
ihemq_gby fZdkbfZevgh \hafh guo ihdzZzazl_e_c dzq_KklI\
k\yab k wibf ij_"eZ]Z_|lky mijhklblv kljmdImjgmx ko_fm d
kljmdImjgZy ko_fZ iha\hey_| ijhZgZebabjh\zZlv h[t_dl
\hafms_gby [1Zd ih b dZgZem mijZ\e _gby
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Jbkmghdijhis ggZy kljmdImjgZy ko fZ
lhke _ ih”~klZzgh\db izjzf_ljh\ h[t_dlZz i_j_"Zlhqg.
gZkljzb\zZ _fhc kbkl_fu ih dZgZem mijZ\e_gby bf__ I \b~"

]~ dhwnnbpb_glu ijb pijZ@hjZo

< mklzZzgh\b\r_fky j_ "bf_ijb mijZ\eyxs f \ha”=@kl\bb
ithemqgbf ke _"mxs__ mjZ\g_gb _

Ba \ujZ _gby \ur_ ke _~m_1| qglh j_ Zevguc m]Jhe \ mklZ¢
aZ\bkbl lhevdh hl dhwnnbpb_glZ h[jZlghc k\yab ih iheh _
| j_~"ZlhgqgZy nmgdpby gZkljZb\Z_fhc kbkl _fu ih dZ¢
ihemqgZ |ky ba ke_"mxsbo khh[jZ  _gbc ijb kb]JgzZe_ az"Zz

lh~klZ\b\ i_j_~Zlhggmx nmgdpbx aZfdgmlh]h dhglimjZz
\ha”_ckl\bx ihemqz_f
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<u\_" ggu_ i_j_"Zlhqgu_ nmgdpbb \ iheghc f_j_  hi
hit_dlz Ijh\_~_f ijh\_jdm ihemqg_gghc fZl_fZlbg_kdhc
I _j_"Zlhgghc nmgdpbb b hp_ SmhTachkjj_ameviZlu jZ[hlu
lj _odhglmjghc kbkl _fu ih”qbg_ggh]h j Jmebjh\Zgby K
ithemqg_gghc fZI _fZlbg_kdhc fh” _eb bf_ | \b® jbkmgdZ

Q1k

JbkmghdzZItfZlbqg_kdZy fh”_ev kbkl_fu mijzZ\e_gby \ \
\u\_~ gguo i_j _"Zlhgguo nmgdpbc

Fhr _ebjh\Zgb_ ijh\h”*blky ijb h”bgZdh\uo mkeh\by
dhwnnbpb _glu h[jZlguo k\ya_c ijbgbfZxlky jZ\gufb Ibi
ijhihjpbhgZevgu_ | agZq_gby dhwnnbpb_glh\ \k_o j_]

hl]jZgbq_gby hlkmlkiI\mxl Lj _odhglmjgZy kbkl_fZ gb%qgbg_
\' kj_~_ DbfblZpbhggh]h fh”*_ebjh\Zgby ij_"klZ\e yZ g
fZl _fZlbqg_kdZy fh™_ev ih jbkmgdm Ij_~klZ\e _gZ gZ jbkn

Jbkmghdh”t ev |j_odhglmjghc kbkl_fu ih*gbg_ggh]h j_]t
kj_”"SimInTech

JbkmghdZIlxfZlbg _kdZy fh~_ev ih jbkSingaTech \ kj_ ~_
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GZ jbkmgd_  ij_"klZ\e_gu hkpbeeh]jzZffu kjzZ\gbgby h
hikmlkl\bb \hafmsZxs_]h \ha”_ckl\byk §d_rlgkmggZ]jmadh
jZ\ghc : Z gZ jbkimghic ° +gZ]jmadhc b kbgmkhb”"ZevglL
azZ”"Zgby iheh  _gby

JbkmghdHkpbeeh]jzffu hljZ[hldb m]JezZ \ kbkl _f [ _a \ha:
\ha” _ckl\by

Jbkmgheikpbeeh]jzffu hijz[hldb m]eZ \ kbkl_f_k gZ]jr
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JbkmghdHkpbeeh]jzffu hljZ[hldb m]ezZz \ kbkl_fb k gZ]jn
kbgmkhb~r"Zevguf kb]JgZehf aZ”~Zgby

LZdbf h[jZahf ZgZeblbqg_kdb \u\_~ gu i_j_~Zlhgqgu_
mijZ\e _gby ih dZgZeZf \hafms_gby b mijZ\e_gby Ijhbs
khihklz\e _gb_ kj_~kI\zZfb dhfivxl_jgh]h fh®_ebjWw\Zgibfy >z
jZa\blby jZ[hlu y\ey Iky mq_| h]jZgbg_gbc j_]meylhjh\
\hafh ghklv jZkdjulv \_kv ihl _gpbZe |Ij _odhglmjghc kbkl _1

Bkke ~h\Zgb_ \uiheg_gh aZ kq_I| ]jZglZz Jhkkbckdh]h
22-61-00096 ,https://rscf.ru/project/2%1-00096/

Ebl_jZImjZz
: < Ohjohj*bg H K <hem \Z < < LmjmiZeh\ F _|h”u ZgZebs
kbkl_f zZ\IhfZlbg_kdh]h mijZ\e_gby mqg_J[gbd lh~ h[s iZeh\d | g
< < Ehkd\Z <heh]*zB®gmZjby k be ISEN 6878-5-9729-0878-3

| © Nbjkh\ fZ] K B KZzZ\_ev_\
Abggq_gdh D : Zki jmd < : Q_jgur_\ |
nbebZe N=;HM <H ©GBM ©FWB2 \ ] Kf
DHGLJHEV KHKLHYGBY WG?J=?LBRQMHKIM>HK :GBY
F?LH>HPBAF?J?GBY IEHLGHKLB LHDH< >BWE?DLJBQ?K
cKHJ;PBB
<\_"_gb_

Dhg _p]h b gZqZéh \ _dh\ oZjZdl _jbam_I|ky ihgbfZgb f
"bZ]ghkltkdhxlhygby keh gh]l]h wg j] Ibg_kdh]h h[hjm~h'
ijZdlbqg_kdb _"bgklI\ kggUKI\hf ih\ur_gby wnn_dlb\g!
kms_klI\mxsbo Zd®Whnw_dlb\ghklv ZdIb\hAE\ 2) \g_ "j _gby
"bZ]lghklbdb fhgblhjbg]Z - khkVhgpddedandyDunn\ k\h f
h[ahjABB Review Q >bZ]ghklbdZ b fhgblhjbg] khklhyg
wg_j] _Ibg_kdh]h h[hjm”*h\Zgby klZgh\blky \ wlh \j fy g
ANyl _evghklb dhlhjZy h[_ki_qgb\Z_|I ~ eh\mx ZdlIb\ghklv
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ijhp_kkZ gh b g_ihkj_~kI\_ggh \dexq_gZ \ | _ogheh]
| ogbg_kdh]h h[kem b\Zgby wg_j]l_Ibg_kdh]h h[hjm~
\ukhdhl_ogheh]bq_kdb_ kbkl_fu I_ogbqg_kdh]h h[kem b\z
wg_j]l_Ibg_kdh]h h[hjm~h\Zgby gm ~Zxlky \ “bZ]ghklbqg_|
_]h khklhygby ZgZeh]bggh]h mjh\gy > @

Wlh k\yazgh k I _f qlh kms_kl\mxsb_ ih”oh”u d nhjfZ
wdkiemZlZpbhgghc bgnhjfZpbb ihal\heyxl knhjfbjh\ZIv el
ijbgylbjyr gby ih h[kem ' b\Zgbx wg_j] _Ibqg_kdh]h h[hjm~h'
nhjfbjh\Zgwynn_dlb\gh]h izjzf_|jZz dhgljhey b f_Ih~h\ ]l
hij ~ e _gby \k_ s Z&khZ ehkghc

1ZjZf_ 1] dhgljhey khklhygby baheypbhgghc kbkl_ fu

< gZklhys__ \j _fy \gbfzZgb_ ki_pbZebklh\ \k_ gZs_ b
f Thd®bwe dljbg_kdhc ki_dljhkdhibbPD®& b\jqZ kd  Hgdtc
h[ezZzklyo < hkghfi_Ih#hko bl ZgZeba o0ZzZjzdl_jZ b bgl_g
hldebdZ “bwe_dljbg_kdhc ckkl\du gFkhjhggbo nzZdlhjh\ D
hkgh\ghf highkyl b mkbe_ggh[2JZzajZ[Zlu\Zx]

-f Ih™ baf_j gby IZg] _gkZ m]JeZ "bwe _dljbg_kdbo ihl__

-f _Ih~ baf_j gby \ _ebqbgu \ha\jZIg_tMM; gZijy _gby

-f_Ih” ki_dljh\ Ihdh\ “bwe_dljbg_kdhc Z[khj[pbb
bahl_jfbg_kdbc Ihd "bwe_dljbq _IRGhc j _ eZdkZpbb
baf j gb_\ _ebgbgu IhgdZ ml|_qdb

Ke “m_1| hilf_Iblv qglh i_j gbke_ggu_ f Ih*u g_ I2Zd
gZoh”ylky \ajhgby ki_pbZebklh\No[kRel LZd \ k_jo*pg*h\
ijhr_~r _]1h klhe Ehdpg Nemth > @ ij _"eh be bkihevah\Zlv

baf j gby \ _ebgbgu \ha\jZlgh]h gZijy _gby ~ey hp_gdb
ljZgknhjfZlhjh\ <uoh”guf izZjzf_Ijhf \ wlhf kemqzZ_ y\
fZdkbfZevguo agZq _gbc \ha\jZlgh]h gZRW _ igbeym\q £ bfqlcgk
ihfhsvx fgh]hdjZlguo b&aVjijgbltaf g gbb \jJ f gb iheyjba
baheypbhggh]h ijhf_"mldZz BgnhjfZpby h khklhygbb

ijhf_"mldihjfbjm_Iky fZdkbfZevghc \_ebqgbghc \ha\jZlgh]
RVmaw _]Jh iheh  _gb Mj _dZgghc Thkbb \ _ebgbghc ml]eZ gZde
dZkZzZl _evghc d gZqZevghAimk mfdgRKHd tHkgh\gu__ ij _bfms_KklI\
f_ Ih~rzZ k\lyaulZxlky k _]Jhmukihblhceevghklvx d dhgljhebjr
1 ZjzZf _ljzf \eZ ghklb \j_f_gb “bagB] bjbij hlkemlkl\bb

jZajmrZxs_]lh \ha”_ckl\by gZ jZ[hlZxsmx “bwe_dljbqg_
\hafh ghklb jzZ[hlZIv \ ip-sitbf G _kfhljy gZ i_j _gbke _ g
ij_bfms_klkikhs_klI\m_| fg_gb_ qlh dhjj_dlgZy klzZg*Zjlba.
\ ebgb\gw\jZlghhjy _gby g_fh | [ulv aZ\_jr _gZ \ [eb Zc
baaZz hlkmlkibbyZebah\Zgguo mkeh\bc wdki_jbf_glZz I
\ha\jzZlgh]lh gZijy _gby hfihlpe KleZidZiheyjbaZpbb bgl_gkl
dhlhjuo kms_kI\ _ggh az\bkbl hl |I_fi_jZImju Ilhwlhfm d
wdki_jbf_gl \ebygb_ | _fi_jZImju g_h[oh~bfh mqgblu\Zlv h
jZ[hlu k\h~blky d khihklZ\e_gbx j_amevlZlh\ ihemqg_g
mkeh\byo Mqgblu\Zy d Ihfm ~_ \ukhdb_ \j_ f ggu_ azZljZlu
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fZdkbfZevguo agRY4_glhcb~ZIvMg_~j _gb_ f_ Ih*Z \ ijzdlk
| ogbq_kdh]h h[kenfeb\Zgby \ \j fy fZeh\_jhylgh H~”gZdh
wlhf gZijz\e_gbb ijh*he Zxlky kdgdigm §Zdk b azZ Sahgd " hf
Fofana Dhghg gdiw@> Ki_pbZebklZfb nbeb@EXWB®GBM
Kfhe gkd_ hyeygdb khklhygby baheypbhgghc kbkl _fu w
h[hjm~h\Zgby bkihevam _I|ky f_Ih” ihkljh_gby ki_dljZ Ihd
Z[khj[pbb \ hk#ghhjh]h e_"bl bkihevah\Zgb_ \hafh ghkl
baf _j _gby bahl_jfbg_kdh]h IThdzZ ~ _ih@&yjbazZpbb Jbk >

-

Jbk <j f _ggu_\ZjbZpbb Ihdh\ iheyjbaZpbb ~_ihe
rnebl_evghkib | _jfbgq_kdhc h[jZ[hldb bkk8. ~m_fuo h[j

Jbk
Ki_dlj IhidtelyjbaZmhhfbjmxsbc hldbwe dljbq_kdhgZkj ~u

A ckl\b_ ijbeh> _gghlh we _dljBh_kdh]h ihey

lheZ]Zy glh iheguc hldebd “bwe_dljbg_kdhc kj_A~
ijbeh” _ggh]lh we _dljbg_kdh]h ihey (1) nhjfbjm_Iky [hevrbf
dhebqg_kI\hf \hafh guo \b”h\ iheyjbaZpbb dZ ~uc
o0ZjZdl_jbam_Ilky k\hbf \j f g fi jie&d&dipbbhd2 iheyjbaZz
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ij_ ~“klzZ\blv \ KbAdljZ Ihdh\ ijhl_dZxsbo \ k\hbo \j f gguo

ibk) [5].
Hgq _gv \Z'guf \ jZkkfzljb\Z _fhf kemqZ_ y\ey Iky Ih
dhlhjZy gzdzieb\z Iky \ j _amevlZl_ iheyjbazZpbb dhglj

baheypbhgghc kbt gfudhlhjh]h dhebqg_ kI\Z kf_s gguo kh
keZ[hk\yaZgguo azZjy”h\ ijZzdlbgq_kdb z7~ _d\zZlgZ jZ\ghl
ihemqz_fhc \ j_amevlzZl_ "~ _iheyjbazZpbighifh]mlidZ kjbfh]
baf j gbb \ _ebqgbgu \ha\jZIghRY(@zZWZ gbyd\Zlghklv \ jZ
J. Lin,H. Zhengatal[7@ ij_"klZ\ey Iky \ \b”_khhlghr_gby
(2)

AN _kU(t) = RV();, C - \_ebgbgzZz _fdhklb dhgljhebjm

baheypbhggh]h ijhd 2 mhlkllhhiyggZy \ _ebgbgZ hij ~ eyxsZy

kizrZgby IhdZ Z[khj[pbb kh \]_ f_ &, ALMeX]Zymj@g_gb
ijbh[j _1Z 1 \bA
3

]J*N- gbkeh \b~h\ iheyjbaZpbb jzZa\b\Zxsboky \ h[t_f_ d
ijhf_"mldz \ jZkkfzIljb\Z_fuc fhf_gl \j_f_gb jbk

lj_~klZ\e_ggh_\ur_ khhilghr_gb bkihewvaWmayjvI\_ebqgbg
Alt dzd izjzf_1j dhgljhey khklhygby baheypbhgghc k
wg_j] _Ibg_kdh]h h[hjm”~h\Zgby g_ 9gZjmrZy f_Ih”*heh
aZdhghf_jghklb f_Ih~Z baf_j gby \_ebqgbgu \hRV(ZIgh]h
<j_fy bkiulZgby baheypbhgghc kbkl_fu \ wlhf kemqgZ_ mf_

jZa

Nhjfbjh\Zgb_ ki _dljZ IThdh\ “"bwe _dljbg_kdhc Z[khj[p

Hkgh\ghc ijhp_"mjhc hp_gdb khklhygby baheypb
wg_j]l_Ibg_kdh]h h[hjm~h\Zgby y\ey Iky ihkljh_gb_  Kki_
agZg_gbc \ha\jzlgh]h gZijy _gby \ aZ\bkbfhklb hl \j
ijbeh”_ggh]h gZij¥7lgby >

Kgblz |Iky qlh bf ggh fZdkbfZevgh_agZqg_gb_ \halj

\ itheghc f_j_ oZzZjzdl_jbam_1I kl_i_gv kh\_jr_gkI\Z 7

kljmdImju < gZr_f kemqgZ_ ki_dl} fZzdkbfZevguo agZq
gZijy _gby azZf _gy_I|lky ki_dljhf IThdh\ "bwe_dljbq_kdh
|1Zd dzZd h[Z ki_dIljZ h[mkeh\e_gu mklZgh\e_gb_f \b~h\ ih
ih  k\hbf \j_ f gqguf izjzf_|jzf \j_ f_gb j_ezZdkZpbb
nhjfbjh\Zgby ki_dljZ IThdh\ "bwe_dljbgq_kdhc Z[khj[pbb
|Z[e beexkljbjm_ | ihkljh_gb_ ki_dljZz ey baheypbh
<GGG KG ;Zd kbeh\h]h IljZzgknhjfZzlhjz fZjdb L>LG
\uimkdZ BkiulZgby ijh\h*bebkv \ bxfg_jZImjhA™NZjogbo
keh_\ fzZkeZz f K < _ebgbgzZ bkiulzl_evgh]lh gZijy"
Wdki_jbf_glZevgh ithemqg_ggZy aZ\bkbfhklv lhdZz |
baheypbhgghf ijhf_"mld_ hl \j_ f gb ijbeh  _gby gZijy _g
gZ jbk : 1Z[ebpu Baf_j_gby IhdZ ijh\h*bebkv q_j_a
bgl j\Ze_\j _f- gbk_d >ey ih\ur_gby Ilhgqghklb j _amevlZl
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ijh\h~"behkv bo k]JeZ b\Zgb_ K wlhc p_evx ihemqg_ggZ
Ziijhdkbfbjh\Zezkv ihethghfklf i _gb dhwnnbpb_gl ~_|_jf

dhlhjh]lh Jue g_ gb _ >099,]"r- dhwnnbpb_gl dhjj_eyp
>Ze  ihemqg_ggZy |Zdbf h[jZzahf k]leZ  _ggZy aZ\bkbfhkl
\j_f_gguo hdhg ij_"klzZ\ey_ Ilkylb\ hIbh~"evguo aZ\bkbfhk

, \j_f_ggu_ bgl_j\Zeu dhlhjuo hij_"~_eyxlky rbjt
Ghf_j \j_f_ggh]h hdgz j_lJezf_glbjm_I| g_ lhevdh _]1h bgl.
iheh™ _gb_ \ kbkl_f_ hkgh\guo dhhj*bgzl jbk GZ |
beexkljbjm_fu_ azZ\bkbfhklb kf_s gu ih hkb hj*bgzl
\j f ggu_ bgl j\Zeu bo >ey dZ ~hc IZdhc azZ\bkbfhklb
j_li_kkbhggu_ ZgZeh]b k \ukhdbf mjh\g_f ~_ 1 jfbgbKh\Zg
ihfhsvx k_f ckI\Z j_ ]j_kkbhgguo khhlghr _gbc m~Zehkv
Z[khj[pbhgguo Ihdh\ \h \j f gghc hkeaklbjbk K IZ]e
dhlhjuc k ihfhswxj IhWZah\Zgby [ue ij_"~klZ\e_g \ \b"_
fZdkbfmfh\ o0ZjzZdl_jbamxsbo hkh[_gghklb ki_dljZz Ihdh)
Z[khj[pbb jbk ' IZ]e

LZ[ebpZ Ko _fZ nhjfbjh\Zgby j amevibjmxs_]h ki
Abwe _dljbg_kdhc Z[khj[pbb
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GZ ijZdlbd_ h[uqgh ki_dlj "bwe_dljbg_kdhc Z[khj[pbh
\b”r_  aZ\bkbfhklb fZdkbfZevguo agZq_gbdbal*ebl_evghklb
\j f gb iheyjbazZpbb jbk ? 1Z][e k ihfhsvx dhlhjkt
hkgh\gh _ p_gljZevgh _ agZq_gb _ihemqgb\r_]h gZa\Zg
©OH[h[s_gguc bg” _dk ih etyijbohal Pdddvization Index

lj_"klZ\e _ggZy \ur_ ijhp_"mjZ itha\hey | hij ZgZdiy
\ _ebgbgu g_ ijb[_]Zy d fgh]lhdjZlghfm tbaifbj ghbx
jZaebqguo bgl j\ZeZo \j f gb iheyjbaZpbb qglh ~Z | \ha
\j _fy ijh\_~ gby wdki_jbf_glZevgh]h bkke_ "~h\Zgby khklh
kbkl fu ljZgknhjfzZzlhjzjXa Ki_dlj Ilhdh\ “"bwe_dljbg_kdhc :

ijb\_ "~ gguc gZ jbEk[e' ithemq _g ijb \ _ebgbg_ bkiulz
gZijy _gby <
AZdexq_gb _

<ukhdZy gm\kl\bl_evghklv \_ebqgbgu \haRMbghijtdhgZijy
itheyjbaZpbb » iheyjbazZpbb d baf g gbx khklhygby bat
h[hjm~"h\Zgby d kl i _gb _ m\eZ g gby b mklhcqgb)
wdkiemZlZpbhgguo gZ]jmahd ihklhyggh ijb\e _dzZ | \gbf
ilulZxsbo ihklz\blv ihc gZ~ "guc bgkljmf_glZevguc dhgl
kms kl\mxsbo \ wg j] Ibdb Zdlb\h\

HldZazZ\rbkv hl IjZ"bpbhgguo f Ih~ h\ baf j gby \ _ebc
gZijy gRY b IhdZ iheyjbazZpbb ~ iheyjbaZpbb f ij_c™
ihkljh _gby ki_dljZ IThdh\ “"bwe_dljbg_kdhc Z[khj[pbb \ a.
bgl j\Ze_ m~Zehkv ihklZ\blv ih® bgkljmf_glZevguc dhglj
"bwe dljbg_kdhc kj_"u jZ[hlZxsbf \ baheypbhgghf ijhf_~

\_ebgbgZ j_kmjkZ hklz\r_]Jhky \j f gb wdkiemZI|Zj

kl i _ gv ihebf_ _jbaZpbb p_eexehau nhjfbjmxs
baheypbhgguo [mfZ]

kl _i_gv m\eZ g _gby I\ _jAhc baheypbb

\_ebgbgm jZg]Z baheypbhggh]h ijhf_"mldz
kms_ kI\ _gguf h[jZzahf m\ _ebqgbeh ~"bZ]ghklbq_kdb
kms_ klI\h\Z\rbo jZzg__ f_Ih”~h\

LZd dZd dZ ~“hfm \b m ki_dljZ \ aZ\bkbfhklb hl khklh
ijhf_"mldzZz khhlI\_Ikl\m _| \iheg_ hij_~ e _ggZy kh\hdmi
kljmdImjghc itheyjlhaBabb gub”u ki_dljh\ Ihdh\ “bwe_dljbqg
Z[khj[pbb h[jZzamx| k_fZgrldgemdmxkhalheyxsmx mihjy~h
kms_ klI\mxsb_ wlZiu "bag_ggh]h pbdeBE[mWg A\ Zlydp yk ddhl]h
agZgbl_evghc f_j_ h[e_]agZ_I| bgl_jij_IZpbx ihdimgl{dhéyo j_
khklhygby
Kibkhd ebl_jZImju

1. B G :glhg_gdh HHH ©GIlI ©OKi_phjbLgd#jhYbgguc ih~oh” d ijZ\e_g

ijhba\h~kI\_ggufb ZdIb\Zfb wg_j]_Ibdb Wg_jlhwkii33jl < c

2. :. Bouaicha and 1. Fofana. Dielectric Spectroscopy Techniques as QuaiitpIChool: Feasibility Study.
IEEE Electrical Insulation Magazine. D Q XDU\ 9 «

3. High voltage testing MV cables, Test Method: Dielectric Response Analy@ish” “hkimiz
http//www.neetrac.gatech.edu
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4. Jian Hao, Ruijin Liao, George Chen at al. Quantative Analysis Ageing Sfatlasual Estertpaper Insulation
and mineral Oil-paper Insulation by Polarization/ Depolarization/ Polymer, 2018, v

5. G. Hoff and H Kranz. On-Site Dielectric Diagnostic of Power Cables Using thHeetsadl Relaxation Current
Measurements. IEEE. Power Engineering Society, Winter Meeting, VoD8, p@. 1593t598.

6. Kumar Saha. Review of Time-Domain Polarization Measurement for Asseasingtion Condition in Aged
Transformers Transact. on Power Delivery. V. 18. Ned, October 2003

7. Fearoudjia BlatamOHJKHUEL OfKDQG OHNLRXV DQG ORKDPPHG OHJKHUEL
non-Destructive Tool for Moisture Appr in of Oil Impregnated PressboandApproach for Power Tran
formers Testing. Intern. Journal. on Electrical Engineering andnivaftics. V5. Num 4, December 2013.

8. LV. Badicu, P.V. Motinger, LM. Dumitran at al. Use of Dielectric Spectroscopy to Estithe Condition of
Cellulose-Based Insulation. Journal of Electrical and Electronic Engineeriryg2 008.

;' < Njheh\ klIm~» jmldoK\l d I g “hp
NbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kf
HJ=:GBQ?KDB? KHEG?QGU? ;:L:J?B

D dhgpm ;;, \_dZ \hagbdeZ hkljZy ijh[e_fZ bklhs_
j_kmjkh\ < ~Zevg_cr_f IZdb_ bkdhizZz_fu_ dZd g_nlv
bkqg_jiZgu \ke_@qklVb \hijhk ihemqg_gby wg_j]lbb ijhqbfb
klZgh\blky dZd gbdh]*Z ZdImZe g

Ba \k_o j_kmjkh\ h*rgbf ba gZb[he_ = _fdbo y\ey Iky
Khegp_f ihklmiZxsZy gZ A_fex \ dhehkkZevghf h[t_f_f
dhlhjh]l]h aZ kmldb \ ~_kyldb jZa ij_\urZ | ihlj_[ghklv \k_°
>ey |h]l]h glhJu ih]Jehlblv ~Zggmx wg_j]Jbx bkihevamxl| Kkl
Dhlhju_ khklhyl ba nhlhwe f _glh\ dhlhju_ fh]lml J[ulv
1ZjZee _evgh 1Zd ihke_ NNHhkhwevghglu gzZklh hp_gb\zZxIl i
]lez\guf ozZjzdl_ jbklweaf dib\ghklb "ebl_evghklb jZ[hlu
DZg_kl\h "Zgguo ihdZaZl e _c¢ hij_"~ ey | gug_rg__ f _klh

GZ k_]Jh~rgyrgbc » gv fZdkbfZevgh \ujZ  _gh ij _\hkoh?”
nhlh\hevliZbdblht kheg_qgZy [ZIZj_y dhlhjzy bf__| nhll
djbklZzeebg_kdh]h beb Zfhjngh]h dj_fgby

Kheg qggZy nhlh\hevlZbdZ ihdZaZgZ gZ jbkmgd _

Jbkmgh&Kheg qgZy nhlh\hevliZbdZz
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lhwlihfm kheg_qgZy wg_jlby \ gug_rg__ \j_fy ij_hJ[jZ
g_hjl]Zgbq_kdbfb kheg_qgufb [ZIZj_yfb h[uqgh dj_fgb_
wnn_dlb\ghklv hdhetlkjhd wdkiemzZI|Zpbb dhe_J[e_Iky hl
<ijhg_f [hevrZy klhbfhklv dj_fgb_\uo [ZIlZj_c azZ\bkbl hl
K _[_klhbfhklb ijhba\h”kI\Z b h[kem b\Zgby < j_amevlZl
ex"b g_ fhkm[_ bo ihalheblv Djhf_ Ih]h klhbfhklv
we dljhwg _jlJbb gZ ~Zgguc fhf_ gl \_kvfZ g _j _glZ[_evc¢
ij_ "~ _ \k_]hazb&]jhfghc klhbfhklb h[jZ[hldb dj_fgby b _]lI
BaaZ wlh]h gm gu ijbgpbibZevgh gh\u_ kheg _qggu_ [ZIZ]
[he_ _ ~ r \ufb b ihalheyl bkihevah\Zlv j_kmjku khegpZ ]
k_lh"gy

< k\yab k wlbf hj]Zgbqg_kdb_ we_f _glu kheg_qgh]h k\_
ijh\h~*ysb_ ihebf ju “ey ithemqgq _gby wg j]Jbb bkoh”ys ¢ h
ithebf ju g [hevrZy Z kZhhlhewegdbglu fh gh i _qZlZlv
ijbgl_jZo b ihdju\zZlv [hevrb_ h[t_fu \ |I_q_gbb ]Jh*Z I
hjl]Zgbqgq _kdZy nhlh\hevliZbdZ gm ~Z |ky \ f _gvrbodjZzkoh”
fZkrlZ[bjm_Iky Hjl]Zgbg_kdb_ ihemijh\h~gbdb ~hklZlhqg
we f glu bkihevam_ fu_ ”"ey ijhba\h”"klI\Z kheg_qguo [ZIZ

Hjl]Zgbg _kdZy kheg qgZy [ZIlZj_ y ihdZaZgZ gZ jbkmgd

JbkmghHj]Zgbg_kdZy kheg_qgZy [ZIZ]_y

Bo g _"hklzZldhf \k_]7Z [ue "hklZlhggh fZeuc dhwnnbp
k\_Ih\hc \ we _dljbg_kdmx wg_j]lbx 1Ijb ih]lJehs_gbb nhlhg
h[jZam_| wdkbhkhoph2hih*h[gu_ d\ZabgzZklbwluh Wdklbhlyghbt_
we_dljhgZ ijh\h~bfhklb Z 1Zd _ hlI\_jklby jZkiheh _gguc
djbklZeebqg_kdhc j_r_ldb Wdkblhgu ijhba\h”yl gZijy _gb.
j_r_ldb Dh]*Z wdkblhgu i_j_™\b]JzZxlky gZ jZkklhygb_
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gZoh”ysb_ky g _ih*"Ze_dm hl maeh\ kha”Zxl gZijy _gb_
djZcg_ fZemx wnn_dlb\ghklv gug_rgbo hj]J]Zgbg_kdbo kh
Fh'gh ke_]dzZ kdhfi_gkbjh\zZIv g_]Zlb\gu_ nZdlhju mf_
Zdlb\gh]h kehy ~h gf h*gzZzdh wlh kgbabl wnn_dlb\ghkl
agZqbl g_ itha\lhebl \_khfh ih*gylv h[smx wnn_dlb\ghklv

<hafh gh_ j_r_gb_ dhlhjh_ iha\hebl ih~gylv ih]Jehs_
mevljZlhgdbo Zdlb\gupbkedypbt f |Zeebq _kdbo gaAadhqgZk
hljjhfgh]h we dljhfZ]gblgh]h ihey \ [ebahklb IZdbo gZklbp
gZ "bkkhpbZpbx wdkblhgh\ gZ we_dljhg b “ujdmlhjji\h"bi{
fh™ I m\_ebqgb\Zlvky dhebq_kl\h ihlJehs _gguo nhlhgh\ aZz
dZd [hevrbgkl\h k\hckl\h gZghgZklbpu \ [hevr_c kl_i_gb
_klv \hafh ghklv ih”rgylv fZzdkbfmf ih]Jehs _gby ~Zgghc
hfeZklb we _dljhfZ]gblgh]h ki_dljZ

BlZzd iexkZfb bkihevah\Zgby hj]Zzgbg_kdhc kheg _qgh
wdheh]bgghklv wg_jlhwnn_dlb\ghklv kilhbfhklv mf_
\ha” ckl\bc gZ ex®» ¢ gZoh”ysboky \ g _ihkj _"~kI\_gghc [e
[ZIZ]_yfb b h”gh ba g_fZé&hoiZguepb + ijbjhrguo j_kmjk
| dms__ \j_fy bkke_"h\Zl_eb jZ[hlZx] gZ” ih\ur_gb _f
kheg qguo iZg_ e ¢ Z bf _ggh \j_f gb bkihevah\Zgby
wnn_dlb\ghklb

K_cqZk \hafh'gh ihkljhblv hj]Zgbg_kdb_ kheg _qgu_
ohjhr_c ijhajZgghklvx K2 _eZlv wlh fh'gh iml_f ~h[Z\e
djbklZeez \ iZg_ev qlh \ k\hx hq_j_~v kihkh[gh m\_
mevljZnbhe Ih\h]h b bgnjZdjZkgh]h baemqg_gby

BlZzd bkihevah\Zgb_ kheg_qguo [ZIZj ¢ hj]Zgbq_kd
NZ I ijzZ\h gZ aZf_s _gb_ g_ \hah[gh\ley fuo wg_jlhgh
h[ _ki_gb\Zxl iblzgb_jZaebgghc bgnjZkljmdImju a*~Zgby
kgbablv g ]Zlb\gh_\ebygb-afyavigomzdBgh\ "ZggZy | o
ZdlmZevgZ \ kljhbl_evkl\ _

Ebl_jzZImjz

Jm[Zzg K K G_ljZzZ*"bpbhggu_ bklhggbdb wg_jlbb Ba” Wg_jlby F ]

2Dh\Zev < | B\Zk_qdh J J DhaRdZy wnnwdlh}ghtkdv kbkl_f ihabpbhgbjh\zgt
kheg_gqguo iZg_e_c @mjgZe WgljlhkdZj Wggh] h2omedghk] + K -10.

3?nbfh\ < | Nhlhij_h[jZah\Z]l_eb wg_jlbb kheg_qghljbk_lpdbemqg_ @by bdly\hd 1 gina
gZmgguc p_glj ©0Zjvdhikdbgbgbatddbh bgkODA.mL + <« K+ -114.

Hjl]Zgbqg_kdb_ kheg_qgu_ [Z1Zj_b >W éit@/sti-gigaenen/artikleljpe @htnt:
5< B <bkkZjbhgh\ = < > jx]bgZ Kheg_qgZ2008.g j] KbdZz FWB
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< K Njheh\ kim~A jmd < : Q_jgh\ d 1l g
NbebZe N=;HM <H ©GBM ©FWB=2 \ ] Kfh
BKKE?>H<:GB? <EBYGBY >?N?DL: < JHLHJ?
KBGOJHGGH=H ><B=:IGZEWE?DLJBQ?KDB? I:J:F?LJU
I1JB ?=H J:;HL? < GHFBG:EVGHF J?7@BF? >EY <UY<E?G
<HAFH@GUO KIHKH:H< >B:=GHKLBJH<:GBY

<k f_Ih?~u ~bZ]ghklbdb fh gh jzZa”_eblv gZ ~\Z 1b
nmgdpbhgZevxgklh\Zy ~bZ]ghklbdZ oZjZdl_jbam_Ilky |_
ijh\h~"blky gZ we _dljh™\b]zZl _e_ hldexxgg "dHEZldEZfk Mlh]l
f ITh"Z y\leyxlky gbadZy wnn_dlb\ghklv -&2 |jAhhx gQoh j_~v |
wlz |_klh\Zy ~bZ]ghklbdzZ ih hij_~ e _gbx hij_" ey |
khklhygb_ B hg g_ fh _I h[gZjm blv g_bkijz\ghklb ijt
j_bfm :\IhfZlbazZpby ijhp_kkZ 1Zd _ g_\ukhdzZ GZijhlb\
A"bZ]lghklbdZ \uihegy |ky gZ jZ[hlZxs_f we_dljh*\Db]ZI e
hij_~ _eblv _]1h j_kmjk b ijh\h”*blv I _ogbqgq_kdh_ h[kem b\Z
we _dljh”*\b]zZl_ey \ khhlI\_Ikl\bb k khklhygb_ f \f_klh ieZg
h[kem b\Zgby

> n_dlu \ jhlhj_ Zkbgojhggh]h 2~\b]Zl_ ey fh]lml J[ul
jZaebqgufb f_Ih*"Zfb \dexqZy

<bamZevguc hkfhlj <bamzZevguc hkfhlj fh | \uy\
ih\j "~ gby 1Zdb_dzZd |j _sbgu kehfzZggu_ Kkl _j gb beb ke
g_\k_ "~ n_dlu \b”gu b fh 1 ihlj_[h\ZIvky “hihegbl_evgl
gZeba \b[jZpbb :gZeba \b[jZpbb fh | \uy\blv ~ n_c

"bk[ZeZgkkhigkghklv beb ijh[e_fu k ih~rbigbdZfb M\ _ebc
\b[jZpbb fh™ | mdZau\Zlv~rga gdabgb _

gZeba kb]JgZlmju IhdZz gZeba kb]JgZlmju I|hdZz
ihlj [ey fuc M\Db]Zl_e_f b fh _| h[gZjm blv ~ _n_dlu \ kIl
lhjp _\hf dhevp_ L_dmsZy kb]JgZImjz [m” _| ihdZau\Zlv Z
gZklhlu b ZfiebIm~u

gZeba ko fu "\b]Zl ey :gZeba ko fu "\b]JZl ey \de
we_dljbg_kdbo izjzf_Ijh\ ™\b]zZl_ey \dexqZy khijhlb\e_
_fdhklv  WIh!l f_Ih”~ iha\hey_ | h[gZjm blv kehfZggu_
\ha“mrgu_ aZahju b *jm]b_ ~ n_dlu

BkiulZzgby gZ qgZklbqguc jZaj¥klblggwia gZZajy™ h[gZjm b’
we_dljbg_kdb_ jZajy®*u \hagbdZmsdlhbghlhjZz 1Zdbo dzd
baheypbb beb \ha”_ckl\b_ \ukhdh]h gZijy gby WIhI
hfgZjm blv ~ _n_dlu ~h Ih]h dZd hgb ijb\_"ml d dZIZkljhn

L _jfh]ljZnby L _jfh]jZnby \dexqzZ_ | \ k_[y baf_j gb_
Mbl1zl _ey \h \j _fy jZ[hlu =hjygb_ lThgdb gZ jhlhj_ fh]
A n_dlu 1Zdb_ dZd kehfZzggu_ kl_j gb beb bklbjZgb

<Z gh hif_Iblv glh dZ ~uc ba wlbo f_Ih~h\ bf__| k\hb [
lhgqghc ~bZ]ghklbdb ~_n_dlh\ jhlhjz fh _1 ihlj_[h\ZIV]
g_kdhevdbo f_Ih”~h\
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GZb[he__ wnn_dlb\guf f_IhAhf h[gZjm  _gby ihehfdb
yley |ky ZgZeba | _dms_c¢c kb]JgZlmju lhyle _gb_ o0ZjZ
khklZz\eyxsbo \ IThdh\hf kb]J]gZe_ ghjfZevgh jZ[hlZxs_]h "\
gZ gZebgb_ ih\j_"~ _gby h[fhldb jhlhjZz IhehfdZ kl_j g_c
ihfhsvx ZgZebazZ kb]JgZlmj \ g _dhlhjuo kemgZyo fh |
ZgZebahf \b[jZpbb hihju ih*rbigbhdZ

Kmlv kihkh[Z aZdexqgZ_lky \ Ihf qlh Ihd ijhl_dZxsbc
aZ\bkbl g_ lhevdh hl ih~zZ\Z fhc fhsghklb b we dljbg_k
hifhldb gh 1Zd _ \dexqgZ_ | “hihegbl_evgmx khklZ\eyxsm
fZ]gblguf ihe f hl \jZsZxs _]hky jhlhjzZz LZdbf h[jZahf \
hifhldZ klzlhjZz \uklmiz | \ dzZzq_kI\_ we_ f _glZ qgm\kl\bl
jhlhjz b az~ZgzZ khklhbl \ Thf qlhJu hI*_eblv Ihd klZlhj.
\jZs_gby jhlhjZ hl “hihegbl_evgh]h IhdZ bg”"mpbjm_fh]
kemqgZ__]h g_bkijzZ\ghklb WIh jZza”_e _gb_ \uihegy_ Iky
bkihevah\zgb_f \ukhdhqgZklhlgh]h Kki_dljZevgh]h ZgZetl
oZjzZd!l_jgu_ qZklhlu 1 g_bkijz\ghkl_c jhlhjZ h[jZamxl
hkgh\ghc qZklhlu bklhgqgbdZ iblZgby

lj_bfms_kI\Z wlh]l]h f_Ih*"Z azZzdexqZxlky \ Ihf qglh kb]
fh™ | Julv bkihevah\Zzg dzZd "“ey |_klh\uo f_Ih*h\ ~bZ]gfl
f ITh h\ nmgdpbhgZevghc "bZ]ghklbdb Bkihevah\Zgb _ k
ithalhey | khdjZIlblv \j fy "bZ]ghklbdb Z 1Zd _ \uy\blv *
klZ"bb LZdbf h[jZahf hg Db]jZ_ I dexg_\mx jhev \
ih\j_ "~ gbc b "bZ]ghklbd_ hldzZzaz "~\b]zZl _ey Djhf_ Ih]h
hklzgZ\eb\Zlv ijhba\h”*klI\_gguc ijhp_kk ~ey "bZ]ghklbdb
ijhbkoh~blv \ j_"bf_ j Zevgh]h \j_f gb
:gZeba kb]JgZimj Ihdz ~\b]zZl ey 1Zd _ ihfh]zZ_| \ h[gZjn
ih\j_ "~ _gbc

T>bk[ZeZ&khgkghjklhhjZ
G _bkijZ\gu_ ih”~rbigbdb
T Ih\j_ "~ gb_ kl_j gy jhlhjZz
T >bgZfbqgq_kdbc wdkp_gljbkbl_|
t KIZIbg_kdbc wdkp_gljbkbl _|

:gZeba kb]JgzZlmj ijh\h~blky ijh]jzffguf f_Ih~hf k bki
ki_pbZebabjh\zZggh]lh ijh]jzffghlh h[_ki_qg_gby QIlhJu bk
ZgZebazZ kb]gZlmj I _j\hgZqZevgh g_h[oh”bfh Dbkihe:
bkijZ\guc we_dljh*\b]Zl_ev ihklhyggh]h IhdZ qlhJu khkl
wlZehgguo \oh”guo ihke_ "~h\Zl _evghkl_c¢c b bo khhiI\_ Ikl

dzZq_klI\_ wlZehgZ [ _jmlky g_ lhevdh kb]l]gZlmj
ihke "~h\Zl _evghkl _c¢c gh b baf_g gby kb]JgZImj q_j _a hij_
\j_f_gb ZzZ 1zd _ ijhba\h~gu_ kb]JgZlmj k |I_q_gb_f \j_

g_~hklZldb ~Zgghlh kihkh[Z dhlhju_ azZdexqZxlky \ bkil
h{t_fh\ bgnhjfZzpbb qlh g_ \k_]*Z khhI\_IkI\m_|I
| ogheh]bg_kdh]h ijhp_kkZ ~ey highkbl_evgh [ukidhdh mk
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bo ihke_ _"mxs_]h mkljZzg_gby LzZd _ ~ey wlh]h f_|Ih*Z g_
"Zgguo kb]gZlmj bkijz\gh]h "\b"dZ b kb]JgZIlmj k *_n_dIZf

Bkoh”y ba ~Zgguo g_"hklzZldh\ f_Ih*Z kb]JgZlmj IhdZz
thiuldZ ihbkdZ “jm]bo [he__ ijhkluo kihkh[h\ *bZ]dlyklIbjh)
ithklZ\e _gghc azZz”~Zgb bkihevah\Zeky -gbkid*ggihag fgdho
we_ f _glh\ >ey hibkZgby we_dljhfZ]gblguo ijhp_kkh\ ijbf
FZdk\_eeZ ;ueZ ihkljh_gZ ]_hf_Iljbg_kdZy "\mof_jgZy fl
"b]Zl ey

Jbk FhADew

Jbk Ihkljh _ggZy k_1dZ dhg_gguo we_ f _glh\

>ey ZgZebaZ we _dljbg_kdbo iZjzZf_Ijh\ [ueh ijh\_~_ gt
Mb]zl _ey [_a ~ _n_dlh\ b ~\b]JZl ey k azZ”Zgguf ~ _n_
h[hj\Zgguo kIl _j g _c¢ jhlhjZ < h[hbo kemgZyo [ue &Z"Zg
gZ]jmadb
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JbKk > [_a ™ _n_dlh\ DjZkdujc [¢xnbdytwe dljbg_kdZz
fhsghklv A_eZgoéZgthq_kdZy fhsghklv

Jbk :> k h[ju\Zfb "\mo kIl _j'g_c Dialkgley]jZwd =
we dljbg_kdZy fhsghklivi_#AZghgqukdZy fhsghklv

ljhZzgZebabjh\z\ ithemqg_ggu_ \j_f_ggu_ ~bZ]jzffu

we_dljbg_kdhc fhsghklb we_dljh*\b]Zl_ey fh gh azZf_
Zfieblm”~u dhe [Zgbc ihlj _[ey fhc we _dljbg_kdhc fhsgl
kem blv ~bZ]ghklbqg_kdbf ijbagZdhf lj_bfms_kI\Zfb

"bZ]lghklbdb y\ey_ |ky |h qglh g_| g_h[oh”bfhklb ojZghbl
[hevrhc h[tzf "Zgguo Z 1Zd _ \uihegylv ij_h[jZah\Zgb_\
>hklZzlhqgh kgbfzZlv "bz]jzffu \ZIIf_Ijhf ijb ihklhygghc qZl}
kjZ\gb\Zlv Zfieblm”m dhe_ [Zgbc kb]JgZezZ HIkx*Z \ul_c
dhlhju_ fh]lml f_rZlv Thgghd: g Agphkiibfhklv dhgljhey qZk
\jZs_gby gZklhlzZIhdZXdhHy ~he gZ khojZgylvky ihklhyc
\hafh gu_ ihf_ob dhlhju_ fh]lml \ghkblv dZqg_klI\h iblZxs
f oZgbq_kdb_ ~ n_dlu kha”Zxsb_ imevkZpbb gZ "Zgc
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imevkZpbc khklZ\beZ =p 1jb qZklhl_ \jZs_gby jhlhj
h[ fbg

Ebl_jzZImjz
1. AZ\vyeh\ : K Bkihevah\Zgb_ kb]gZlmjghlh ZgZebazZ VW ithX]ghgbdhdh Wwhed Zd|jF
K AZ\vyeh\ ? : AZ\vyeh\ : K KZzj\zZjh\ F X I_Imrdh\h kbWl fdljhl_o:

dhfie_dkR014 +« K -62.

2. Dmiph\ < < JZzZajz[hldZ f_Ilh~bdb Ihdh\hc "bZygbkZbdé Zkidhg b Kpgeed ]jZffz
g_klZpbhgZjguo j_"bfh\ jZ[hlu < < Dmiph\ :ZK\Zphjamghklgbhld XMj=M
2009.+< 34, K -67.

: G Ohjhrdh kIm”~ jmd < E FZdkbfdbg d I
nbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kff

HP?GD: <EBYGBY WDKP?GLJBKBL?L: JHLHJ: G: KJH
KEM@;U IH>RBIGBDH<

< ijhp_kk_ jZ[hlu we _dljbg_kdhc fZrbgu WF gZ _z
\ha” ckl\mxl jZaebggu_ kbeu IZdb_ dZd kbeZ Iy _klb jh
fmnlu kbeZ h~ghklhjhgg_]h fZ]gblgh]h ijbly  _gby b ~jm
AN _ckl\by wlbo kbe \Ze ijh]b[Z_Iky b ~himklbfZy \_ebq
klijh]lh h]lh\hj_gZ \ =HKL LZd gZijbf_j ijb ijbf_g_gbb
mijm]Jhc fmnlu ijh]b[ \ujZ  _gguc \ ijhp_glZo hlghkbl _e:
aZahjZ "he _g [ulv

g [he__ "ew Zkbgojhgguo fZrbg

g [he_  "ew kbgojhgguo fZrbg

_[he__ "ew fZrbg ihklhyggh]h IhdZ

Ba \k_o ~ ckl\mxsbo gZ jhlhj kbe Ihevdh kbezZ I\
ithklhygghc hklZzevgu_~ ~_  aZ\bkyl hl ijbeh” _gghc g
ij_~hI\jZIblv \uoh” fZrbgu ba kljhy g_h[oh”bfh dhgljhc
AhimkdZlv ij_\ur_gby "himklbfuo gZ]jmahd \ ijhp_kk_ wdl

>im]bf \Z guf nZdlhjhf \ebyxsbf gZ ijh]b[ \ZeZ
wdkp _gljbkbl_| jhlhjz Kh \j_f g f \ ijhp_kk_ wdkiem
m\ _ebqgb\Zlvky dZd aZ kqzl kf _-saZgbperilg] riZdraha”_ ckl\
\Ze beb rdb\

< ijhp_kk_ delemZIZpbb we_dljh*\Db]Zl_ey k wdkp_
kgb Z_Iky gZ”~z ghklv jZ[hlu "he]h\ g g hkwd bbghijfinfb kdb o
ihdZzaZzZl _eb fZrbgu ljb [hevrbo agZq_gbyo wdkp_gljb
©aZdebgb\Zgb a jhlihjz \ klZlhj_ j_amevliZlhf q_]h [m~
kK j~ _gqgbdh\ ieZ\e gb_©[ ebgv_c de_ I|Idb2 ~hklZlhggh
baheypbb hifhldb k|Z|hjZ glh ijb\_~zl d dhjhldhfm azZzfud

Lzdbf h[jZahf ijb ij_\ur_gbb ~“himklbfuo agZqg_gbc w
WF \uc”_| ba kljhy b ihlj_[m_Iky dZiblZevguc j _fhgl
khihklz\bfuc kh klhbfhklvx kZfhc fZrbgu

Kms_kl\mxl| jZaebqgu_ \b”u wdkp_gljbkbl_Ih\ jhlhjZ

klZlbq_kdbkv+\jZs _gby jhlhjZ kh\iZz~Z _1 IThevdh k kh[k

kbff_Ijbb

246



"bgZfbqg_kdikow AjZs _gby jhlhjzZ kh\iz*Z | Thevdh k hkv

klZlhjz

kf _rZgguchkv \jZs_gby jhlhjZz g_ kh\iz~Z | gb k hkyv

klZzlhjzZz gb k kh[kI\_gghc

< NZgghf klZlv_ [m~_| jzkkfZljb\Zlvky klZlbg_kdbc wd|

Wdkp_gljbkblhl"gh jzZa” _eblv 1Zd"_ gZ | _ogheh]bc
wdkiemZlZpbhgguc L_ogheh]bg_kdbc wdkp_gljbkbl_ | y\
ihyley Iky \ke_ "klI\b_ g _Ilhqghklb ba]lhlh\e_gby we_ f_
Hlugqgh hg ijbgbfZ _Iky jZ\guf hl \_ebgbgu \ha”m
WdkiemzZlZpbhgguc wdkp _gljbkbl_I \hagbdZ | ih ijbgbg _
b ©jZa[blby?2 f_klZ bo ihkz”~db

BlZzd ~bzZizahg baf_g_gby wdkp_gljbkbl_1Z jhlhjZz
agZq_gb _f I _ogheh]bg_kdhc khklZ\eyxs ¢ Z k\_jom ag.
ijhbkoh”bl az” _\Zgb_ jhlhjhf klZlhjzZz H”gZdh ”"ey h[_Kk
jZ[hlu WF fZdkbfZevgh ~himklbfuc wdkp_gljbkbl_| g_
ijh]lb[ \ZeZ \ur_ “himklbfh]h agZq_gby

Bamqg_gb_ g ]JZlb\gh]h \ebygby wdkp_gljbkbl _1Z jhlhj
ih~"rbigbdh\ ijh\h~"behkv gZ hkgh\_ fzZIl fZlbg_kdhc |
dhjhldhazfdgmluf jhlhjhfS\ Kk mifim]Jhc fmnlhc ij_ "klZ\e ¢
> @ JZkgzl ijhWk}bekyY0DWK&S$!

J ameviZlu bkke_ _"~h\zZgbc ijb\_"~ gu gb _ \ \b”~_]jZr
kmffZjgh]lh ijh]lb[Zzf\EleAvd¥p gljbkbl_I2 jhihjjZZ gguo \
ijhp_glZo hl \ _ebgbgu \ha”“mrgh]h aZahjZ "\b]Zl ey
aZ\bkbfhkl_c hlghkbl_evgh]h kjhdZ klemb[gh ed b\ o
ih~"rbigbdh\ \ujZ" _gguo \ ijhp_glZo hl jZlkgzjigkh]h kjhdZ

Jbkmghd AZ\bkbfhklv kmffZjghth ijh]lb[Z \Zez ™
hlyH\ujZz" _gguo \ ijhp_glZo hl \_ebgbgu \ha“mrgh]h aZahjz *
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Jbkmghd  AZ\bkbfhklb highkbl_evgh]h kjhdZ kem [u
ih~rbighdh\ \ujZ'_gghl]h \ ijhp_glZo hl jZz&qzligh]lh kjhdZ |

DzZd \b~gh ba ihemqg _gguo aZ\bkbfhkl c¢c 7ey “hklb’
ijhlb[Z \ZeZ hlghkbl _evguc wdkp_gljbkbl_ | “he hy kj_ \uk
jhklhf wdkp_gljbkbl_1Z kjhd kem [u ih~Arbigbdh\ j_adh khc
ij_ "~ _\j_f_ggh]lh \uotrdbZgbdZz ba kljhy \hajzklz_| b wlh [_
hljz[hlZggh]h \j_f_gb H~gzZdh ij_"\Zjbl_evgh h[_ki_q
]Jimahih~tzfghklb ih~"rbigbdh)\ ijb ijh_dlbjh\Zgbb
kdhfi_gkbjh\zZIlv g_]ZIlb\gh_ \ebygb_ wdkp_gljbkbl_1Z jhlF
kmffZjguc ijh]lb[ \ZeZ g_ ij_\urZ_| “himklbfuc

Hij_~_eylv wdkp_gljbkbl_I jhlhjz \ ijhp_kk_ wdkie
jZaebqggufb f_Ih~Zfb gZijbf_j f_Ih~hf \b[jh*bZ]ghftklbdb
ki_dljZevgh]h ZgZebaZzZ Ihdh\ klZlhjZz > @

ljb jZa\blbb » n_dlZ k\yaZggh]h k m\ _ebq_gb_ f wdk
| dms__ agZq_gb_ wdkp_gljbkbl_IZ \hajzklz_1 ih kjzZ)\
agZg_gb_f g_h[oh~bfh hp_gblv wdhghfbq_kdmx p_e_khl
wdkiemZlZpbb WF k mqg_Ihf ihy\b\r_]Jhky ~ n_dlZ

HArgZdh ijb ~hklb”  _gbb djblbg_kdh]h agZq_gby
wdkp_gljbkbl_1Z \ jzZkkfzljb\Z_fhf kemqZ_ hlighkbl
\ha“mrgh]h aZahjZz WF h”ghagZqgh ke_~m_|I| \u\_klb \ j_

Kibkhd bkihevah\Zgguo bklhqggbdh\

1. Dhiueh\ B I Iljh_dlbjh\Zgb_ we_dljbg_kdbo fZrdg e [ i"eyjZmakhi\ ki =+
Ba~rzl_evkl\h Xjzcl k %
2. I[jm~gbdh\ : X ;hgg_I| < < Eh]bgh\ : X F_lh"ghikbl elZgpyihwdkpkbgojhggh]

MblzZl_ey <_klghd D2D1B.=xM +k -72.
3. <_cgj_[ D >bZ]lghklbdZ g_bkijzZ\ghklb jhlhjZ ZkbgohHglgih]hl jZ\dMgh]lleyZfZleba
Ihdh\ klzZlhjz We dijoig. tk I\ htkt -57.
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J G RZzfie_Ih\ klm~ fz] jmd B : DZ[Zgh\Z
nbebZe N=:HM <H ©GBM ©FWB?2 \ ] Kft

HP?GD: WNN?DLB<GHKLB J:;HLU I=M K <GMLJBPBDEF
=:ABNBD:PB?C L<?J>H=H LHIEB<:

KijmdImjZ h[hjm~*h\Zgby wg_j]_I|bNoKgdbdl kblaimflky | _
glh [hevrZy ow&kldljbg_kdhc b | _ieh\hc wg_jlbbgXujz[Zz
dhg” _gkZpbhgguo we dIPAWKKE ¢ pieyhove dljhp dLUWeyo k
ihfhsvxiZjhimj[bgdgebdh\ ILM[hlZxsboflgg jZev ¢inifeb\ _
HAgZdh M h[eZ2x®_evbuwdhghfbgfbkihdzZzaZl _eyfb dhlhju
[ebadb d kh[kI\ _gghfm | _ogbg_kdhfm ij_"“bcemhaih ghjb
fh™ _jgbazZplhbwvlihfm iZjhimj[bggu_ mklZgh\db ke "m_|I
1Zjh]Zah\bf _xsb ]JhjZa”h \ukhdb_ wg_j] Ibg_kdb_ wdhg
wdheh]bg_kdb_ ihdZaZl_ebzZddihZexguflgyijZ\e _gb_f jZa
jhkkbckdhc | _iehwfl].j] _Ibdb

Hiul \\_~ gby I=M \ jhkkbckdhc wg _j] _Ibd_[_JalrE\hz
b ijh"he Z |ky gZ k_]h*gyrgbc ~ _gv JZa\blb_iZjh]Zah\u
kljzg_ i_jbh”™ k Ih ]h™ ijh~_fhgkljbEi\Zgh gZ jbk

Jbkmghdhkt *heb mklZzgh\e _gghc fhsghklb I=M b =LM \

gZebabjmy bgnhjfZpbx h[ \\h”"Zo \ bkihevah\Zgb_I=N
glh gz ijhly  _gbb ¥ gZ[ex”"Zehkv _" _]h~gh_ m\_ebq
mklZgh\e _gghc fhsghklb I=M b =LM kj_~g__ ih\ur_gb_
"bZiZahg _ - KZfuc \ukhdbc ihdZazl _ev jhklZ ~h
fhsghklb ijboh”~blky gZ ]] zwlhl ijbjhkl khklZ\be <
g_ [ueh \g_ _7~j gby iZjh]Zah\uo wg_j]lhZ]j_1Zlh\ gZ we_d
f_ g__ mf_gvr_gb_ "heb mklZgh\e_gghc fhsghklb iZjh]Zah
mklZgh\hd \ ?2bghc Wg _j] _Ibg_kdhc Kbkl _f Jhkkbb hk
\u\h*Z g _dhlhjuo ]JZahlmj[bgguo mklZgh\hd ba wdkiem
m\ _ebqg_gb_ "heb mklzZgh\e \gagh ¢gihbgtikhb
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KIj _fbl _evguc jihkba\h”kl\ _gguo kbe g _jZajulgh k)
ith\ur_gb_f aZzZljzl gz, higbkihygghkllym~rghklvx \ ijhp_kk_
Ahluqglhjxgbo bkdhizdHlUmpjue dml aZ kh[hc ih\ur_gb_ jZko
ljZgkihjlbjhbdiZ|_jbZevguo azZljZl

Fbjh\u_ aZizZku ijbjh*rgh]h ]ZaZ Dbkdh&sgxkhky hidhe
Ahjhlhklhysbf b 2~ _nbpigtuflhieb\Zz IThfbfh ijbjh”*gh]h
kms_klI\mx|l gbadhkhjlgub”™Mu Kigebfkmju_ m]eb |hjn dhlhj
yleyxlky ~ r Mufithke_ gZ”e_"Zs _c¢ i_j_jZ[hldb fh]ml ijbf
wg_j] _Ibg_kdbo mklZgh\dZo

Gh \kz hkeh gy Iky | _f qlh -\l _dighpZlkdlgh ieZgh
lhieb\h \uaulZ | [hevrb_ azZljm™ghgblpely ]JZahh[jZagh_ Z
glhfu _Jiutv b IjZgkihjlbjh\Alwkmrblv baf_evqgblv\ ih”*Z
]1Zah] _g_jZlhj meYean lv hgbkllmlggheh]hboc kKfdda g_h[oh”bfh
ijbf_gylv f_ozZgbfl kaddheh]bg_kdh_ h[hjm~h\Zgb_ qglh \e_
wg_j]l_Ibqg &dlgZlu H”ArgZdh \ k\yab k ihkl_i_gguf bklhs ¢
aZiZkh\ ijbjh~rgh]lh ]ZaZ bRkizredwvadddZglbb b ihemamgb/|Z]1
g_Jkbgl]daz k ihke_"mxsbf _]Jh k'b]Zgb_f y\ey Iky i_jki_
kh\ _jr_gkl\byZgih]Zah\uo | _ogheh]bc

=ZabnbdZpb_c¢c gZau\Z_Iky ijhp_kk ij_h[jhasnb¥gbly I\
]hjxgb_ ]1Zau bo ®MEZPNuRhdhc | _fi_jZImju \ *bZiZahgk :
"h[Z\e_gb_f hdbKegBljlefyj \hAZ*moijhp_kk_ g _]Jh \hafh
bkihevah\KIM ul\_jAh]llhieb\Z gZd&kdgdyo mlle aZdZggb\Zy
ZgljZpblRkb

GZ jbXijb\_~ gZ ijhkl_crZy | _ieh\Zy ko_fZ I=M k \gm
]ZabnbdZpb_c¢c mley ijbg_f =L jZ[hlZ_| g_ gZ ijbjh*rghf
]Zadhlhjuc ithemqgzZxl k ihfhsvx *Zggh]h ijhp_kkZ

Jbkmghd _i#h\Zy ko_fZ I=M k \gmljbpbdeh\hc ]Zabnbd.
1+ih"ZdBieb\Z [mgd_j mley k iblZI3 emtkhZlegh\dZ jZza™_e g
\ha"moZzZ]Zahk]_g_jZlhj gZ dbKem\jimmrgmlv kbklxfZ hqgbkldb

l]_g_jZlhjgh]h 1XBgl_lhkq_kdbc ]_g_jZlhjgeitd |Za +
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< dhgp_ ] [ue him[ebdhNZggh@hibgghkdbc Nhijk.
wg_j]l_Ibdb gZ i_jbh~ ~h ]hrZ N\ dhlhjhf ijb\h”*blky kibl
| ogheh]bc "ey wg _j] Ibdb b wg_j]hfZrbghkljh_gby < ih”
mklZgh\hd i_jki_dlb\gufb |_g”*_gpbyfb yleyxlky khhjn
]ZabnbdZpb_c I\_j~h]h Thieb\Zz

Hkh[h_\gbfdgWymljbpbdeh\hc ]ZabnbdZpbb m]Jey m”"_«
ijbgbgZf

1) "Z29g9Zy I|lgKlb[he__ wdheh]bggZ | d \uwifhgurZxll
hdkb”h\ k_ju ZahlzZz b I\ _j*uo qgZklbp \ j_amevizZIl_ ij_7"\
1ZzaZz

2) ijbf _g _gb [bgZjgh]h pbdeZ kKihkh[kI\m | ih\t
dhwnnbpb_glZ ihe_aghjkhhdiZkl\glyXx evgEKohMNdeb\Z

DI> “ey we _dljhklZgpbb k ]JZabnbdZpb_c¢c m]ey gZot

: Z"ey ey klzZgpbb k ljZ"bpbhgguf k' b]J]Zgb f lhiel
agZq_gb_ khklzZ\ey |

GZ jbk 1] _"klzZ\e_gZ "®Zj|4d1fZgk_ebgbgmib_evguo
\u[jhkh\

Jbkmghtk ebqbgu m” _evguo \u[jhkh)\

JZkkfhlj_gb_ \hijhkh\ ih hp_gd_ wnn_dlb\ghklb jZ[hli
jZaebqgquo iZjzZf _Ijh\ gZ wg_j]_Ibg_kdb_ b wdhghfbq
mklZgh\db yl\eyxlkybh*glbflmZevguo azZ”*Zq gZ kh\j_f_gc¢
jZa\blby | _iehwg _j] _Ibdb

>ey hp_gdb wg_j] _Ibg_kdhc wnn_dlb\ghklb ijbf_g_
]Zabnbpbjh\Zggh]h Ihieb\Z jZajZ[hlZgu fZl_fZlbq_kdb_
iZjh]l]Zah\uo mklzZgh\hd ljbf_g_g f_Ih” ijh]jzffghc |
Z\IhfZlbazZpbb jZkqg_Ilh\ \k_o g_h[oh”bfuo iZjZf_Iljh\ <k
gb”_ o0zZjzdl_jbklbdb ihemqg_gu ”"ey f_klhjh Mpdbe? |Za
f klhjh "~ _gbb mley ©;Z[Z_\kdh_2 Ko_fzZ jZ[hlZ_1 k =L
©6LHPHQV?2 b h*ghdhgltmjdpebahlejhif < |Z[ebp_ 1j_ "kl
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jZkg_lgu_ agZq_gby 7"ey \ZjbZglh\ jZ[hlu mklZgh\db g-
]Zabnbpbjh\Zgghf m]Jhevghf Ihieb\ _
LZ[ebpZlihdZaZl eb wg j] Ibg kdhc wnn dlb\ghklb I=N

=M gZ | I=M k ]Zabnhb
ijbjh~rghf ] ml]e ¢
L ieh hli*Zggh_]ZaZfb
ithemqg ggh_ iZjhf F<I 88,98 87,03
we dljbg _kdZy fhsghkly 155,78 130,24
IZ=[II\</Ihenguc we_ dljbqg_kd 33.08 28.54

Ba ijb\_" gguo jZkqg_lguo oZjzZdl_jbklbd \b~gh qlh
Z[khexlguc we_dljbg_kdbc dhwnnbpb_gllrfi "a&hbhz® ekl
\ kemqgZ_ jZ[hlu mklZgh\db gZ ijbjh~rghf ]Za_ Ijb jZ
JZ[hlZxs _c gZ JZabnbpbjh\Zgghf m]hevghf Ilhyieb\
agZqgbl _evgh_  kgb  _gb_ ihe _aghc we dljbg_kdhc fhsg
kgb™ _gb_ agZq_gby Z[khexlgh]h we _dljbg_kdh]h dhwn
N ckl\bDgM gZ LZdh_ kgb  _gb_ | _jfh*bgZfbg_kdbo
k\yaZzgh k1 _f glh \ kemqZ_ jZ[hlu I=M gZ ]Zabnbpbjh\Zg:
gZklv ] _g_jbjm_fhc we_dljbg_kdhc fhsghklb jZkoh”~m _1lky
]ZabnbdZpbb Z 1Zd _ ba iZjh\hc Imj[bgu hI\h~blky hij_~7
1ZjZ "ey hkms_kl\e_gby iZjhdbkehjh”gh]h *mlvy

<mkeh\lbkbhs gdbdizZkh\ ijbjhrgh]h ]ZaZ huidhgqguepby g
gZ g_lh ~ey hp_gdb wnjZ[dlllorhghEbh\chdlhjujZ[hlZxdZ
jZaebgghf Ilhieb\_ |1Zd"_ g_h[oh”bfh wdhghfbe d&hlhc
wnn_dlb\ghklb jZaebgguo mklZgh\hd

>ey | _ZebaZpbb azZ”Zgb ih bkke_ _~h\Zgbx kjhdZ
ijhba\_"~ g jZwagahlghfbgq_kdhc wnn_@dEopAgmkkbZzgh\db I=M
1Z[hlZxs_c iggh~ghf ]Zla =M k ]ZabnbdZpb_c¢c m]Jey <
bkoh”guo *"Zgguo ey jZkq_|Z fzZIl_jbZevguo aZljZl gZ klj
\aylu ~Zggu_ ihemqg_ggu_ iml_f h[jZ[hldb klZIbklbqg_kd
bf xsboky b ij_"ezZ]Z _fuo g9Z k_]h”*gyrgbc ~_gv ml
ij_"klZ\e_ggu_ oZzZjzdl_jbklbdb jZzkkgqblZgu bkoh”y ba Zd
p_gZf gZ wg_jlhghkbl_eb b kljhbl_evkl\h

< |Z[ebp_ijb\_~ gu ihdZazl _eb wdhghfbg_kdhc wn
JZkkfZljb\Z _fuo mklZgh\hd ihkgblZggu_“ey I=M fhsghk

gZebabjmy *"@gjgzdl jbklbdb fh 'gh k*_eZlv ke_"mxsb _

=M dhlhjzZy jZ[hlgZ ]| ijbjh~ghf ]Za_ 0ZjZdl_jbe
fbgbfZevguibiblZevighieh™ gbyifbkljhbl_evklI\_ Z 1Zd _ h[ez
fZdkbfZevghc \ujmgdhc hl ijh*Z"b we _dljbg_kdhc wg_j]k
gZb[hevr_c ihe_aghc we_dljbg_kdhc fhsghklb

I=M k ]JZabnbdZpb ¢ [mjuo m]e_c¢c yl\eyxlky [he
kljhbl_evkl\_ ih kjz\iZjgbZxakwhiclZgh\dhc gZ ijbjh~ghf ]Ze
ijb wlhf h[eZ~Zx| agZgbl_evgh f_gvrbfb ]h”Ah\ufb wdKki
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azZljzlztftb qglh \ualZgh [he__ gbadhc p_ghc gZ bkihe\
j_amevlZl_ ]1h”h\hc ijbjhkl gbklhc ijbJfueb \lhjh]h \Zjb
ij \urZ | ZgZeh]bqguc ihdZaZzZl _ev i_j\h]lh \Zjbzglz \
kgb ' _gbx kjhdZ hdmiz_fhklb 7ey wlh]h \ZjbZglZ mk
]ZabnbdZpb ¢ [mjuo m]Je ¢ h[eZ"Z | kZfuf gbadbf kjhd
JZkkfZljb\Z_fuo mklZgh\hd

LZ[ebpZlihdZaZl eb wdhghfbg kdhc wnn_ dlb\ghklb I=NM

=M gZ ijbjhf I=M k ]Zabnbd
]za_ [mMjuo m]e _

DZiblZevgu aZljZlu 480 516,53
del_emZIZpbhggu_ a 409,97 178,44
feg jm[ ]Jh?"
<ujmqdZ hl j _ZebaZp
we dljhwg jjbb feg 621,96 516,02
=h~h\hc ijbjhkl [ZeZ{(
iib[ueb feg jm[ ]hA 192,79 316,91
=h”~h\hc ijbjhkl gbklh
iib[ueb feg jm[ ]hA 134,95 221,84
Kihd hdmiz_ fhklb
_Abgh\j f gguo azljZ 3,11 2,13

< j_amevlZl_ ZgZebazZ b ijh\_~ gguo bkke ~h\Zgbc
\u\h”u

1 Iml_f KkjzZ\g_gby jZkg _lguo oZzZjzZdl _jbklbd mklzZgh
jZ[hlzZxszy g@gjdjh~rghf JZa&f |fZdkbfZevgdgkhexlguc
we_ _dljbg Btbhdz[hlZ | k fZdkbfZevghc wnn_&j\\pghkdbk ijl

k hklZevgufb mklZgh\dZfb ;he_  1thegmx bgnhjfZpb
wdhghfbg_kdhc wnn_dlb\ghklb IThc beb bghc mklZgh\db
2 I=M k JZabnbdZpb ¢ [mjuo m]e_c¢c y\leyxlky [he

kljhbl_evklI\_ih kjzZz\g_gbx k mklZgh\dhc jZ[hlZxs_c gZ i

3. Kjhd hdmiz_fhklb 1=M ]JZabnbdZpb_c m]ey f_gvr._
ijbjh~rghf 1Za_ qlh h[mkeh\e_gh [he__ gbadbfb wdkiem2ZI
\ k\yab k ]hjZa”~h [he__ gbadbfb p_gZfb gZ m]hevgh_ Ih
ijbjh~rguf ]Zahf

Ebl _jZImjZz
1. PZg_\ K < ;mjh\ < > J_f_ah\ : G =Zahlmj[bggu_ b lizé¢h\nah\u_
we_dljhklZgpbc ITh" j_" -K < FRZRO08\ Z k
2.:evlrme_j < K Gh\u_ ijhp_kku JZabnbdzZpbb I\_j~h]h Ihieb\z F G_*"jz
3. HIg_I h nmgdpbhgbjh\Zgbb ?WK Jhhkiwe dljhgguc j_kmijkf@"hklmiZz
https://www.so-ups.ru/fileadmin/files/company/reports/disclosure/2023/ugX022mpdf
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B = RZjh\ kljmvd = X Gh\bdh\ ~hp_gl d
nbebZe N=:HM <H ©GBM ©FWB?2 \ ] Kft
WG?J=HH;?KI?Q?GB? 1J?>IJBYLBY IBS?<HC
I JHFURE?GGHKLB

Hljhfgmx jhev \ "bagb g_eh\_dzZ bljz_| _kl_kI\_ggZy il
| j\hkl_ i _gghc p_evx 1ibs_\hc ijhfure gghklb yl\ey Ik

ihilj [bI e c \ ’\thZIhqghf hit_ ijh~*mdlZfb jZaebqg
h_ki_ gby k[Zength\Zggh]h ijbth iblZgby < k\hx
gm‘g\hlheghc f j_ h[_ki_qgblv wg_j]b_c "ey bo nmgdpbhghb

Ibs _\Zy ijhfure_gghklv y\ey Iky kh\hdmighklvx bg
hljZzke ¢ dhlhjZy gZ hkgh\_i_j jZ[hldb kujvy ijikdda\h”bl
LZzd_ g_hlt _fe _fhc qgZklvx ibs_\hc ijhfure_gghklb y\e)
ohayckl\h \f_kI_k dhlhjuf aZgbfZz_ | \_"msmx jhev \ wd
hit _fm ijhba\h”bfhc ijh&mdpllin

HAgbfb ba ]JeZ\guo hljZke ¢ bkoh”y ba m” _evgh]h \
ijh"mdpbb ibs _\hc ijhfure _gghklb y\eyxlky

fykgZy ijhfure _gghklv

fhehggZy ijhfure _gghklv

e [hi_dZjgZy ijhfure_gghklv

ju[gZy ijhfure _gghklv

fZkeh[hcdhh\Zy ijhfure_gghklv

fmdhfhevgZy ijhfure_gghklv

AgZgbl _evgmx qZklv ibs_\hc bg”*mklfinehkgiihZz\eWlh
gZijZ\e_gb_ ~Z | rbjhdb_ \hafh ghklb ”"ey jZal\blby fZ
ij_~ijbgbfzZl _evkI\Z b m~h\e _I\hjy | kms_klI\_ggmx “hex
kljZg_

I_pbnbdhc ibs_\hc bg*mkljbBkk\ewnkllky ?  hkgh\hc ke
k evkdhohayckkujggh dhlhjhpilkms_ ihjlblvky \ke_ "kl\b_
\hagbdzZ | g_h[oh”bfhklv kdhj_ cr_c _]1h i_j_jZ[hldb 1
ijhfure_gghklv bf_ | jy» | _ogheh]bg_kdbo hkh[_gghkl_c

1. G_h[oh”~bfhklv h[jZ[hldb [hevrh]h h[t_fZ kujvy
JjZklbl _evghlh ijhbkoh ~ gby g_kms_kI\_ggh_ dhebq_kI\
Kujvy

2. < p_ehf ijbf_gyxl nbabg_kdb_  obfbg_kdb_ b
f Th~u h[jZ[hldb; kujvy

3. Logheh]bg_kdbc ijhp_kk [u\Z I ij_julbkjuc g _ij_]

4. Hkh[Zy keh ghklv ijhp_kkh\ b \ukhdZy dZiblZeh f

5. <\b m rbjhdh]h ijbf_g gby | _ieh\uo ijhp_kkh\ b
f_ITh~ h\ ey h[jZ[hldb kujvy g_h[oh”bfZ hilghkbl_evgh [he:
ijhp _kkh\

6. H[ _ki_qg_gb_ *“hklZlhgghc wdheh]bqgghklb I _ogbqg_
[ a\]_~ghc ijh"mdpbb
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Fh 'gh \u”_eblv ke _"mxsb_  azZ”~Zgb hj]JZgbaZpbb
Ij_"ijbylbc ibs_\hc ijhfure:_gghklb

ij_"Nijbylby ~“he gu [ulv ihklhyggh kgZ[ _gu \k_fb g._
IbiZfb wg_jlbb ~ey ijhba\h”*kI\Z j_]JeZf_glbjh\Zggh]h dZq
gZijbf_j hij ~ e ggh_ ~Z\e_gb_  iZjZ gZijy _gb_
| fi_jZImjZ \h”u

wdhghfgh_ jZkoh”h\Zgb_ wg_j]bb

kgb™ _gb_ k_[_klhbfhklb wg_ j]bb

memqr _Iglmgbqg _kdhc [Zau wg_j] Ibg_kdh]h ohayckl\Z

jZ[hlz k wg_j]l_Ilbqg_kdbf h[hjm~h\Zgb_f kh]eZkg
dhfij _kkhjgihd evghc IjZgknhjfZlhjghc ih~klZgpbb

hojZgZ hdjm Zxs_c¢ kj_"u

ljhba\h”*klI\_ggu_ b ihlj_[bl_evkdb_ hkh[_gghklb wg_
j_r_ gb_ wlbo dgZghemqg _gbb wg jlJbb hgZ kjZam ih
g p_e _khh[jZgdgblv ey "Zevg _cr_]h bkihevah\Zgby mjt
“g_\gh]h f_kyqggh]h ihlj_[e_gby Wadfihh[gymkhAZgb_ hly:
h[_ki_qgqb\Zlv fzdkbfZevgh \hafh ' gh_ ihlj_[e_gb_ wg_j]bt
ijbgbfzlvjXkq_| \haf_s_gb_ \hafh ' gh]l]h ~_nbpblZ fhsghk
ba\g

Ih [hevr_c qZklb ij_"ijbylbyf \u]l]h”g__ \k_]h ijhba
bkdmkkI\_gguc oheh” k Zluc \ha”mo b ]Jhjygmx \h™"m Kk i
wg_j] _Ibg_kdbo mk(Zgh\gdZebah\ZggZy kbkl fz mi |
wg _jlhihlj_[e),gdbhemqgzZlv °~_ we_dljhwg_j]l]bx oheh”"gmx \
jZchgguo beb J]hjh*"kdbo k_ | ¢ p_gljZebah\Zggh_ kgZ[ _¢

ljb jZajzZ[hld_ klZg”~Zjlh\ wg_j]lhhihdjiZ [ehfgrboywb”"m wg _ |j]
bkihevam _ |ky jZaguc ih"oh” ~ey hij_~ e _gby __ khklZ\ey

< kemqgZ_ ihlj_[e_gby we _dljbg_kI\Z gZ | _ogheh
AhimkdZ _Iky \uihegylv jZkq_lu wfibjbq_kdbf iml_f gz |
ihlj [e_gby wg j]Jbb b dhebqg_ klI\Z ba]Jhlh\e _gghc ugh"mdy

i_jbh~ \j_f_gb beb “~_ hij_~_eylv we_dljhihlj_[e_gb_ |
mgblu\Zy ijb wlhf fhsghklb hij_~_e _ggh]lh we_dIljh?\b]ZI_
bkihevah\Zgby ijbgbfZzy \h \gbfzZgb_ ihqZkh\mx ijh

dhg\_c_jh\ b h[hjm”~h\Zgby D jZkoh”m we_dljhwg_j]bb
ljZlu gZ k\-Ajmhhfm ihegZy kmffZjgZy fhsghklv \k_o k\_
dhgdj _Iguc mqgZklhd \j_f gb azZ jZklgZlgugZzZi_filbhghklv
\ _glbeypbhgguo kbkl _f azZz \j fy bo jZ[hlu aZ ZgZebabjm_

Ihlj_[e_qgiZzjZ ey | _ogheh]bq_kdbo p_e\ &hhil\_Nkée\Wb bl k)
k ihlj [e_gbwl _jlJbb gZ _~bgbpm ijh*mdpbb k mqg_Ihf
| _ieh_fdhklb ijhAmdlh\ dhg_qghc b gZqZevghc |_fi_

| iehkh” " ZiggZz | _fi_jZImju dhg”_gkZlZ |_ieh\hc wn
ZiiZjZ1Z beb gZ hkgh\_ j amevIZIh\ baf j gbc jZkoh”Z
kujvy aZ ZgZebabjm fuc i_jbh” 1jb jZzkgq_I|_ ihlj _[ghklb \

hg j fZkkqgblu\ZiHkiy [ghklv \ mkdhigh¥ ~ey ijhba\h~kI\Z
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lhggu klZg~Zjlghlh izjz Z azZl f bkoh”y ba | _iehl\hj
hij_~ ey |ky dhebqg_kl\h ijbjh~rgh]h Ihieb\Z IljbZghjfe¥h\Z¢
gZ hlhie_gb_ a”Zgbc mqgblu\zZxlky kj_~gyy | _fi_jZImjZ ¢
\gmljb a"Zgby hit_fgu_ b | _ieh\u_ oZjzZdl_jbkl
ijh"he bl _evghklv hlhibl _evgh]h k_ahgZ jZagbpzZhb\ | _iel
dhg” _gkzlz

Ihlj [e_gb_ oheh”~"Z gZagZqZ |ky hiI®» _evgh "ey |_|
hoezZz ~ gb_ aZzZfhjZz b\Zgb_ b o0jZg _gby ijhmdlh\ Gh
gZklghklb azZfhjhadb ijh mdlZ \ oheh”bevguo dZft jZo k
oheh”"Z gZ | _ogheh]bqg_kdmx h[jZ[hldm | _iehi_j_ ~Zgm (q
\_glbeypbx ihl_jb ijb wdkiemZIZpbb k\ I gZoh ™ _gb
we_ dljh*\b]zZl_e_c¢ kbkl_fZz \ _glbeypbb \ dzZf_jZo hlildjul
ijb ljZgkihjlbjh\d_ ih Ijm[hijh\h”~Zf Ijb jZkgohehhg & ¢
0jZg_gb_ ijh mdlZ kqgblZ Iky glh oheh” \ hkgh\ghf
dhfi_gkZpbx | _ieh\uo ihlhdh\ ijhgbdZxsbo q_j_a \g_rc
itheu kl_gu b ihlhedb \ dZf_ju ojZg_gby b |_ieh\uo ihl
jZ"bZpbb \ aZ\bkbfhklb hl | _fi_jZImju gZjm gh]h \ha”"mo.

>ey wnn_dlb\gh]h thigkjhggg&Z¢hlu ijhba\h”~kI\Z |j_[m _|
agZlv ihlj_[ghklb \ wg_jlbb gZ dhjhldb_ i_jbh”?u ~ _gv kf
ihlj _[ghklv \ wg_j]lbb kjZ\gb\Z _Iky k ihgqZkh\hc ijhba\h”Dbl
dhleh\ oheh”bevguo mklZgh\hd IjZgknhjfZlhjh\ b gZkh
wg _j]bb ihemqZ_fhc ba\g_

Dh]~Z ihlj_[ghklv \ wg_j]lbb 7“ey jZ[hlu we _dljhklZg
liZnbd wg_jlhkgZ[ _gby dhieglwjim]Hklygbh fh”~bnbgpmpa x|
ijhba\h”~kI\Z wg _jlh_fdhc ijh*mdpbb ijbg\Wfail g\hkjlZkqg_
nhjkbjh\Zgghc jZ[hlu we _dljhklZgpbc ijh\_jyxl klZg"Zj
oZjzZd!l_jbklbd wg_j] Ibg_kdh]h h[hjm”~h\Zgby

Ih*"\h”y blh]b fh 'gh kdZaZlv qlh jZkiheZ]Zy iheghc bc
wg_jlhkgZ[ _gby ibs_\hc ijhfure_gghklb fh gh ]jZfhlgh
ijhba\h”~klI\_ggufb j_kmjkzfb ijb hj]l]ZgbazZpbb kgZ[ .
ij_"ijbylby bkoh”y ba _]h ki_pbnbg_kdbo hkh[_gghkl.
| ogheh]bq _kdbf pbdehf

Kibkhd ebl_jzZImju
;j_oh\ < : FhehqgZy ijh"mdpby ;jMghfgbdvdkfh k

<Zeb]mjkdbc K > Ijhfure_gghklv Jhkkbb Mg _dd&bdN Kgkdk<Zebdmjkdb
Dhaeh\ : : Ibs_\Zy ijhfure_gghklv Mg_[FbdWdkfhDhaek\
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>: RmezZdh\Z kIim”~ jmd | ZKKEZjvd
NbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft

IJBF?G?GB? WE?DLJHIJB<H>: K EBG?CGUFB ><B=:L?E

Ih™ we dljhf_oZgbqg_kdhc kbkl _fhc WFK ihgbtZxl kh
ljhfZ]gblguo we dljbg_kdbo b f oZgbg_kdbo mkljhckl\ b
\k_ ijhp_kku k\yaZgu b g_ fh]lml ijhl_dZlv g_aZ\bkbfh #j
kilhbl ba we_dljhf_oZgbg_kdbo ij_h[jZah\Zl_e_c¢c wg_j]l
mkljhckI\Z mijzZN¢ gby

We dljhijb\h”~ \ k\hx hgq_j_"v \dexqgqZ_| \ k_[y Wwe_dlIjr
jZah\Zl_evgh_ mkljhckl\h mkbebl_ev fhsghklb big\_jlhj
| evgh_ mkljhckl\h mijZ\eyxs__ mkljhckl\h jZ[hgbc f_o.
bklhggbd iblZlgby

ljZdlbg_kdb \k_ we_dljh*\b]Zl_eb y\eyxlky we _dljbqg_
\jZsZl _evgh]h ~“\b" _gby Gh gZjy™m k wlbf [hevrZy g
we dljbg_kdbo fZrbgZo ih k\h_c kmlb hkimhsklkli2ly dv\gia)j
fZgbimeylhju b /] beb ihkimizl _evgh_ "\b" _gb_ IljZgkil

Dzd ijz\beh bkihevamxlky "\b]zZl_eb>hklh¥y\ggthiZdgdZ
Zkbgojhggu_ ~\b]Zl_eb >:> lj_onZagu_ Zkbgojhhggu_ ~
azZfdgmluf jhlihjhf :> rZlh\u_ "\b]Zl_eb R> kbgojhgg
ihklhyggufb fZ]gblzZfb K>IF

>\b]Zl _eb ihklhyggh]h IThdz >IL ijbf_gyxl ~ _kyldb e _
"hklhbgkl\Zo gZijbf_j jZaghh[jZagZy ghf _gdeZImjZ fhsg
| g~ _gpby bo kh\_jr_gkl\h\Zgby b i_j oh”Z d "\Db]Zl_eyf i

< gZklhys_ _ \j_ fy ihemqzZxl|l jZa\blb_ we_dljhijb\h”u
ebg cgu_ Zkbgdj\bhggdu eb Bamq_gb_I|1Zdbo :> gZqZehkv \
ithyle _gb_ i _j\uo izZl_glh\

G fZzeh\Z gh |Ih qglh k ihfhsvx ebg _cghc jZa\ _jldb p
klZzlhjZz \ iehkéehkKie ebg _cguc ~\b]Zl _ev \hafh 'gh knhjfb
"b]zZl _e ¢ \jZsZl_evgh]lh “\b" _gby

>im]bfb keh\Zfb we _dljbg_kdbc "\b]JzZl _ev \ dhlhjhf |
j_f_szZxlky ijyfhebg_cgh hlghkbl_evgh ~jm] *jm]Z gZal
we _dljh*\b]Zl<e_Jfh khklZ\ \oh”yl f_IZeebq_Xfdilgbk _b"_q
klZlhjgzZy h[fhldZ 1h”Z\ Ihd \ h[fhldm k_j*_qgbdZ ihemc
jZaebqggu_ klhjhgu lhigbglzfZzlky k hij_~ ezgghc iheyjghk
baf_g_gb_ ijb\h~bl d h[jZlghfm oh”m k_j*» qgbdZ

Rbjhdh_ bkihevah\Zgb_ ihemqgbeb ebg cgu_ Zkbgo
E:> jbk
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Z [
Jbk DhgkljmdIib\gZy ko_fZ Zkbgojhggh]h ~\b]
Z h[uggh]h [ ebg_jhdhjh hd#hldZ jhlhjZ
3xth[fhldZ klIZIhjklZI|h4

E:> fh gh ij_"klZ\blv dzZd jZaj_aZggyZkwjgfdljodhich}
h gm ebgbx [3k

Z [
Jbk E:> iehkdhc Z Ijm[gZlhc [ dhgkljmdy
1 +h[fhldZ jhl2dgdhlhj k+Zlhj h[#hldZ klZlhjZ
5xIjm[gZluc klIZINWjZImxdZ klZIhfizZlZeaebq_ _kdb_ rZcJu

< khklzZ\ hJugguo Zkbgojhgguo ~\b]Zl_e_c \oh”bl klZ
fZ]gblhijh\h~hf k |j_onZaghc h[fhldhc 1Ijb wlhf kha”Z |
fZ]gblgh_ihe_ "\b" ms__ky k ihklhygghc kdhjhklvx ih _]t

JZkkfhljbf E:> bf_xsbc g_ih?*\b guc bg”"mdlhjh "\b"
jbgguc we f gl f_""m dhlhjufb kms_klI\m_| \ha“mhrguc a
\h~ gZoh”~blky \ bg"mdlhj_ E:> b ba]hlZ\eb\Z |kybba eblk
g_kdhc klZeb k iZazZfb gZ gb " g_c gZklb <Ilhjbgguc we f
gZ_| \ khklz\ fZ]gblhijh\h® ba we_dljhl_ogbqg_kdhc klZeb
lhgdbc kehc g_fZ]gblgh]h fZl_jbZezZ k \ukhdhc we _dljhijh

ljb wlhf ~ey mijhs_gby jZkq_Ih\ jZ[hgbo b imkdh\uc
Zkbgojhggh]h "\b]Zl ey gZklh bkihevamxl| ko[4]fu aZf_s_g|
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Z [
Jbk Ko_fZ aZf_s _gby E:>
Z+riZjZee_ _evgZy ko _fZ aZihke gbly\Z[]| zevgZy kogh¥ aZf_

BaaZ gZebgby dhgkljmdlb\guo hkh[_gghkl _c¢c ebg_cguo
ihlj _[ghklv \ f_0oZgbqg_kdhc i_j ~Zq_ kgb Z_|ky eb[h iheg
glh ijb\h~bl d [he__ wdhghfbqguf b gZ”~_"guf ijhba\h~kI\ _

Ebg cgu_ M"\Db]JzZl _eb fhljml [ulv Zkbgojhggufb Igbgojhg
gh]lh IhdzZ ih\lhjyy ih ijbgpbim ~_ckl\by khhl\_ITkl\Znxsb _
| evgh]h "\b'LAgdy kms_kl\mxl ebg_cgu_ "\b]Zl _eb "ey i
ihklhyggh]h gzZijy _gby Bo gZaul\zZxl ZdImZIlhjzfb K bo i
\hafh ghklv IThqgh b gz~z gh i_j _~\b]JZlv [hevrb_ ]Jjmau :c
ohjhr_c azZf_ghc ]b”*jZ\ebqg_kdbf beb ig_\fZlbg_kdbf ijb\r
e_bl we_dljh*\Db]zZl_ev k \bglh\hc beb rZjbdh\bglB\hc i_
amxs_c¢ \jZs _gb_\ "\b" _gb_rlhdZz

Djhf_ Ih]h ebg_cgu_ we _dljh*\b]Zl _eb h[ezZ”ZxI| jy*hf

1jZdlbg_kdb flgh\_ggh_ j Z]bjh\Zgb_gZ baf_g_gb_ j_

\ukhdZy kdhjhklv i_j f s gby ih"\b ' gh]h maeZ

\ukhdbc mjh\ _gv gZz”~_"ghklb

\ukhdb_ "bgZfbq_kdb_ ozZjzdl_jbklbdb

\ukhdZy Ilhgghklv ihabpbhgbjh\Zgby

gbadb_ azZljZlu gZ fhglZ" h[hjm~h\Zgby

ih\ur_gguc mjh\gy gZ”~_ "ghklb dhfihg_glh\ ijd\h~Z \
kmlkl\by f_oZgbg_kdh]h baghkZz

ljbf _g_gb_ ebg _cguo "\b]Zl e ¢ ~\b mszZyky qgZklv d
ihklmizl _evgh_ ebg_cgh_ ~\b" _gb_ iha\lhey | mijkhklblv
dexgblv f_oZgbg_kdmx i_j_*Zgm b aZ kqg_I| wlh]h ih\ukl
gZ”™_"ghklv jZ[hg_c fZrbgu beb f_ozZgbafZ \ p_ehfZ Ebg_
| eb bkihevamxlky \ mklZzgh\dZo jZ[hlZxsbo ijb ihklmizZl

dhihju_ khhI\_IkI\mx! Ij_[h\Zgbyf ij _~ty\ey fuf d lhgqghk
kdbf 0Zjzdl _jbklbdZzZf

Ebl_jzImjz
1. Lxdh:. We_dljhf_oZgblghkldbmqg._ilhkh[b<:.Lxdh®Gh\hkb[bj&a&\hG=LM
2006. +12 k
2. =bevfZgh\Z B N We_dljhijb\h”" Gh\h_ keh\h \ gZimdZijb[4EZkYybjd amévhzla)
bkke_"h\Zgbc <
3. ‘["meez_\ F FzldZzkbfh\ F F DZjbf hgh\ > > ljbf_glaobe @by _cgu
we_dljhijb\h”*Zo 8QLYHUVXP | _ogbqgq_kdb_ gZmdb we_dljhg gZmgg "~mj
4. Rmezdh\ G < Ko_fzZ azZzf_s_gby ebg_cgh]lh Zkbg®jhggdhi "}b]Z| HJy jdB\ <

F ;mjfZzdbg We_dlji20l0.gbdZ it -I3.
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>: RmezZdh\Z klm” jmd F : Dbkeydh\
nbebZe N=;HM <H ©GBM OFWB?2 \ | Kft

KH<J?F?GGU? IH>OH>U D J?:EBA:PBB F:LJBQGUO [J?I
J;:AH<:L?E?C Q:KLHLU

ljh]j_kk ex[hc | _ogheh]bg_kdhc hljZkeb gZijyfmx k\ya
wg_jlhh[_ki_qg_gby GZb[he__ ZdimZevghc ij_"klZley Ik\
|Zgby Z\lhghfguo h[t _dlh\ g bf xsbo \hafh ghklb ih~de
Ibg_kdbf kbkl fzf kljzgu Kh\j_ f ggu_ fhjkdb_ b[\ha”m
" _ggu_ jZaebqgufb ©mfgufb? kbkl_fZfb mijZ\e_gby g_ I}l
[ _ki_j_[hcghf iblZgbb gh b ij_"tyleyx| hij_~_e lygd 1) |
g _kl\m <ur_baeh  _ggh_ hij_ "~ ey | ZdlmZevgu_ aZ”™Zq
we _dljhkgZ[ _gby Z\lhghfguo h[t_dlh\
ith\ur_gb_ gZ”_"ghklb we_dljhh[hjm~h\Zgby
mf_gvr_gb_ ]Z[Zjblh\ b ih\ur_gb_ wg_j]_Ibqg_kdrk
we _dljbg_kdbo fZrbg b ijb[hjh\
jZajzZ[hldzZz Z\IhfZlbg_kdb mijZ\ey fuo b jhlmebji

ijb\h~h\ i _j f ggh]h IhdZ
ith\ur_gb_ Thgghklb b klZ[bevghklb j Jmebjh\Zgb\
gZklhlu

Bklhqgbdb iblZzgby ijbf gy fu_\ we dljhkgZHj[t _gbb =z
_dlh\ [Zabjmxlky gZ f_oZghwe dljbgq_kdbo kbkl _fZo ]_
dhlhjuo h[_ki_qgb\Z _Iky dZd ijZ\beh k i_j f gghlx kdhj
| evghc g _jlhc 1Zdbo kbkl_f ] g jbjh\Zgby y\ey |ky baf
gZijy _gby \ [hevrbo ij_ " eZo ih gqzZklhl_ b Zfielblm”" _
kI _f i_j f ggh]h IhdZ klZ[bevghc qZkihdt_boyXFiejblmiju
ah\zZl _eb gzZklhlu 1Q

GZ hkgh\_ijbgpbizZz jZ[hlu b mkljhcklI\Z kbeh\hc gZklb
A\ ]jmiiu-Hc hlghkylky ij_h[jZah\Zl_eb gZklhlu k y\gh \u
ijhf_"mlhqguf a\_ghf ihklhyggh]h IhdZ ihemqgb\rb_gZa\Zz
bg\_jlhjh\ gzZijy gby b IlhdZ :BG b :BL Jbk

JbK Ko _fZ kbeh\hc gZklb I1Q k :BG

Ko fZ :BG kh”_j bl \oh~rghc g _mijZ\ey fuc fhklh\hc
a\_gh ihklhyggh]h |hdZ k [Z1Z]j ¢ dhg”_gkzZlhjhj b 2z\

gZijy _gby
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Dh-hc ]jmii_ hlghkylky g _ihkj_~klI\_ggu_ ij_h[jZah\zZ
GIQ GIQ g_ kh”~_j zZI \ k\h_c kbeh\hc gzZklb a\_&Z ihkl
khlz[Zjblgh]h ~“hjh]l]hklhys ]h we_dljheblbg_kdh]hfdhg” ¢
dhklb b ihal\heyxl \uihegylv ij_h[jZah\Zgb_ wg_jlbb aZ h”

ljbf_g _gb _ \ g _ihkj_"~klI\_gguo ij_h[jZah\Zl _eyc
IGBT-1jZgabklhjh\ ijb\_eh d ihy\le_gbx gh\h]h dezZkkz ij_h]
emqgb\r_]Jh gZa\Zgb_ fZljbgguo ij_h[jZah\Zl _e_c¢ qZklhlu
hlebgbl _evghc q_jlhc deZkkbqg_kdhc kbeh\hc gZklb FIQ i
dexqZo y\ey Iky ijh\h*bfhklv \ "\mo gZijZ\lg_gb¥agl Ij_
kh_"bg_gb_ 1Zdbf h[jZahf qlh ex[Zy ba nZa gZ \lmh”~_ fl
jh\ZgZ k ex[hc ba nZa gZ \uoh”_ > @ KljmdImjgZy ko _f.
d k_Ibg_j_aFIQ ij_"~klZ\e_gZ gZ jbkmgd _

Jbk Kdaj f&nZalghonZagh]h FIQ

lj_bfms_kI\Zfb FIQ y\ey Iky \hafh ghklv wg_jlhh[f
gZ]jmadhc b bklhggbdhf iblZgby \ "\mo gZijZ\e _gbyo oh
ihdZaZl _eb b e _]dZy j ]Jmebjh\dZ dhwnnbpb_glZ fhsghk
LZd"_ k ihfhsvx FIQ \hafh gh j_ ZebaBXRAZ3vijjb diflhjhf
ihke ieZ\gh]l]h aZimkdz ~\b]zZI|l_ev ih*dexqZ _Iky gZijyfmx

Jbk KljmdImjgZy ko_fZ Zkbgojhggh]lh ijb\h"*Z g.

GZ jbk jZkkfhlj_gZ ko fZ ih~dexq_gby Zkbgojhggh]t
F "Am fZljbqguf ij_h[jZah\Zl_e f qZklhlu b bkihggbdhf ib
\oh~ghc nbevlj dhlihjuc bkdexqZ | ] g _jZpbx \ k_év ]Zjft
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gy | nmgdpbx aZsblu hl i_j_ iZz"hKegZmy | bgbfy Iblv Zqlh g_
eh\Z'gh_ mkeh\b_ ey ihemqg_gby dZq_kI\ _gghc we dljh
wnnbpb gl g kbgmkhb”~Zevghklb nhjfu djb\hc gZijyhw _gby
g_ “he gh ij _\urZlv <ukhdb_ agZqg_gby dhwnnbpb g
ghklb nhjfu IhdzZ b gZijy _gby ijb\h”yl d ih\ur_gbx dhel
Ah[Z\hgguf ih\ur_gbyf I_fi_jZImju i1_j_j]j_\Z khklZ\eyxsk
kdbo fZrbg Z 1Zd"_ d mf_gvr_gbx agZq_gby DI> we _dljhf

Mqgblu\Zy [hevrh_ dhebqg_klI\h ij_bfms_kI\ FIQ klhbl h
fZeh bkihevamxlky \ ijhfure_gghklb WIh k\yaZgh kh keh
] _ZebaZpbb b kbkl _fhc mijZ\e _gby dhffmlZpb_c¢c dexq_c
bgl ]jZevguodexXqg_ ¢ hlebgb_f dhlhjuo y\ey Iky KEKihkh[g
ijZ\e _ggh ijh\h”~blv Ihd b \hkij_iylklI\h\Zlv gZijyhklbx jZa
\ aZdjulhf khklhygbb

Kbeh\Zy qgZklv FIQ \dexqZ_| \ k_[y *_\ylv I1Zdbo ~\m
eh\uo dexg_c¢c dhlhju_ \ kh\j f gghf fbj_ j Zebamxlky
bah[jZ _gguo gZ jbk > @

Jbk Ko fu ihkljh_gby ~\mgzZijZ\e _ggh]lh kbeh\h]h ¢
fhkl IGBT-1jZgabklhjhf \ "bZ]hdX2bklj-iZjAee e @BTok
ihke ~h\Zl _evgufb AbhAZfb \-iZjZeklp amiBBT (IGBT k
kbff ljbgghc [ehdbjmxs_c 0Zjzdl_jbkibdhc

DZd ihdZaZgh \ ko_fZo ihkljh_gby kbeh\uo d&xq_c
ithevamxREBIGBT- baf_gzggu_ ljZgabklhju kihkh[gu_ dhffmlt
LZd _ bo gZd@BZX kbff_Iljbgghc o0Zjzdl_jbkibdhc k[jZIgh
"_gby

ljb bkihevah\Zgb_ hiGBdghély kha"XKgbegxqZ h[yaZl_evg
mklZgZ\eb\Zx| [ukljuc \ukhdh\hevliguc “bh”? Z "\nQgZijz\
lhjzh[ _ki_qb\Z | ZglbizZzjZzee _evgh_ kh_~bg_gb_ "\mo |1Zd
|Zdhc j_ZebazZpbb h[jZam_Ilky [hevrh_ dhebq_klI\h *bkdj_
|1Zd" _ h[jZamxlky [hevrb_ ihl_jb ijh\h~bfhklb

< k\hx hqg_RBAGBT- I[jZgabklhju h[ez~Zx| kbff_Iljblgghc o
jbklbdhc h[jZlgh]h gZijy _gby qlh iha\l\hey_ | dZdj mlhqgg
"b\zZIv gZijy _gb_ jZaguo iheyjghkl_c \ azZdjulhf khklhy
dhffmlzlhjz i _j f _ggh]h IhdZ gZ _]h hkgh\_ ~“hklZbhggh k
1ZjZee_evguf ih~rdexq_gb_f "\mo I1Zdbo IjZgabklhjh\

ljb ijZdlbg_kdhf ijbfIGBTgh”"mey \ _]1h khklzZ\ \dexqZxl
1ZjZee _evguc [ukljuc “bh” dhlhjuc \uihegy | nmgdpbx w(
gZijZ\e_gbyo Z 1Zd _ nmgdpbx aZsblu hl Ihdh\ dhjhldh
jZlghlh gZijy gby LZdZy j ZebaZpby y\ey Iky | _khgheh]
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jZa\blb_f gZmdb 1ZdZy \hafh ghklv ihyMbasubi&h gdh[fAZgb
LPT-kljmdImju [ueb ba]lhlh\e_gu i_j\u_ ijhlhlbiu ljZlgabklh
jhZZgguf “bh~hf Hgb ihemqldGBT §Zlal\jZdghc ijh\h&xfhkl
b eRGIGBT).
< | _ogheRCHWBBT ijbkmlklI\mxl k\hb kbevgu_ b keZ[u_ kIF
>hklhbgkl\z
\ukhdzZy gz~ "ghklv azZzkq | g [hevrh]h gbkeZ ijh\h~
dhfizdlghklv fh*me _c
\ukhdZy wnn_dlb\ghklv
ijhklZzy dhgkljmdpby
G_"hklzldb
m\ _ebqg gb_ ikhbZgvibiheg gby h”gbf djbklZeehf kj:
nmgdpbc
\ukhdhazljzlgh \uiheg_gb_ ijhp_kkZ h[jZlgh]h \hkkl

LZd _ aZljm”~g_gb_ \\_~ gby FIQ \ rbjhdh_ ijbf_g_ gt
ijh[e_fZfb mijzZ\e_gby G _\hafh ghklv ijhl_dZgby &lZlbqg_
| j\ZeZo "m i_jbh”Zfb ijh\h~ "bhMglZcba ijh[e_f < :BG b :|
keh ghklb IZdh]h jh*Z j _rZxlky k ihfhsvx a\_gZ ihkilhyggh
IGBT-*bh”h\

Ilh wlhc i1jbgbg_ aZjm[_"gu_ bkke_ ~h\Zl _eb > @ 1ij_"
fZljbggmx lhiheMMNoxoa\ _ggmx khklhysmx ba |j_onZagh]h
\uijyfbl _ey b dezZkkbq_kdh]h bg\ jlhjZ gZijy _gby [_a w
dhg” _gkzZlhjz < wlhf kemqgZ_ m”Z _|ky kms_KkI\_gduf hJj-
e _gb_ kbeh\ufb dexgZfb bkihevamy bbfimehkgh }injmlig &
e _gby b ihgylb_ h[h[s_ggh]h \ _dlhjZ mijZ\e gby¥ diZdl bey
a\_gZ \uijyfbl _ey

HArgZdh \ kijmdImjgmx ko _fm gZ [Za_ FIQ f_""m bklr
kZfbf ij_h[jZah\Zl _e_ f g_h[oh”bfh \dexqgblv ijh\fohfghqggh _
nbevlj jbk Hg \uihegy | nmgdpbx k]JeZ b\Zgby i_j_
gZijy _gby ihke_ dzZ Mplhd®&BFZ 1Zd _ [ehdbjm_|I| ihy\e g
fhgbq_kdbo IThdh\ \ k _Ib < ijhlb\ghf kemqZ_ [m~_Bb gZjm
kl _fu > @

Hkgh\gu_ ko_fu j_Zdlb\guo nbevljh\ bkihevam_ fuo \
h[jZzah\Zl_eyo ihdZaZgu gZ jbk

Jbk Hkgh\gu_ ko fu \oh”~guo nbevljh\ FIQ Z dhg”_
©lj_m]hevgh&€2nevlj \Ihjh]h ihjyb@aAbavlj] k iZjZee evguf
N finbjmxsbfb j _abklhjZfb
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< [hevrbgkl\_ kemqgZ_ \i_j_ " nbevIipZbZklhyl 1Zdb _
kf s gb_ nZah\h]h m]JezZz f_""m khhl\_IklI\mxsbfb
\oh”~gh]h gzZijy _gby nbevljZ b IhdZ
ith"Z\e _gb_ dhffmlZpbhgguo rmfh\
ihA~ j°dZ jZ[hlhkihkh[ghklb \k_c kbkl_fu
\ukhdZy klZ[bevghklv iZjZf_Ijh\
fbgbfZevgu_ ihl_jb
| j\Zy azZz”~"ZqZ h[tyjlokmliklyb f \ kljmdImj_ j Zdlb\guo w
\ ke _"klI\b_ g_]h mf_gvrZxl agZq_gb_ _fdhklb qglhJu
dhwnnbpb_gl \oh”ghc fhsghklb
<lhjZy aZ"ZqZ hkgh\zZgZ gZ ghjfZo dhlhju_ azZ#dZxlky
ljhfZ]gblguo ihf_o Z bf _gghj gZdlIbh¥gud hnbevlj “he g
NZ\eylv ]Zjfhgbg_kdb_ bkdZ _gby "h aZ”~Zgguo agZq_g
ljbg _f bf_xsb_ky h]jZgbq_gby kms_KkI\ _ggh ijhyleyxlky
dhgkljmdpbb nbevljZz < i _j\mx hq_j_"~v baf_g _gb_ \uc
dhlhjuc aZ\bkbl hl _fdhkjb\_&Hb_d g_ijZ\bevghfnZ \u[hjr
jZt _ljh\ glh \ "Zevg _cr_f g_ bkdexqZ | \hafh ghkl g_k
FIQ >ey hkms_kl\e _gby \lhjhc azZ”~Zqgb h dhlhjhc ]h
kljmdImj_ nbevljZ g _h[oh”bfh bkihevah\ZIlv [hevimXx b
\e g | aZ kh[hc m\_ebg_gb_dZqg_klI\ _gguo iZjZf _Iljh\ m
LZzdbf h[jZzahf bkihevah\Zgb_ fZljbqguo ij_h[jZah\ZIl_
fgh]l]h "hklhbgkl\ g Ilhevdh \ we _dljhkgZ[ _gbb Z\lhghfg
we dljhijb\hr_ <Z g _crbf ~hklhbgklI\hf FIQ \ukhmiZzZ |
nhjfbjh\Zgby kbgmkhb”*Zevgh]h \oh?~gh]h IhdZ b \uoh”gh]
f g __ g_kfhljy gZ fgh]hh[jZab_ kms_kl\mxsbo ih1toh”h\
jbgguo ij_h[jZzah\Zl _e_c¢c \k_ s kms_kI\mx!| ijh[e_fu \ ij
ijhba\h”~klI\_ < i _j\mx hqg_j_"v ij_"tyleyxlky \ukhdb_ 1j_|
e _gbx kbeh\ufb dexqgZfb b [hevrhc \ugbkebl evghh kihkh
p_kkhjghc kbkl_fu
Ebl_jZImjz

1. >Zjv_gdh\ : ; BfblZpbhggZy fh”_ev we_dljhijb\hjrzhgZalz\&l fealjggdghihu i
: >Zjv_gdh\ B < <hjhlugp_\ B : <Zju]lbg :&jmdku B4 &k bf J ?
+K -64. tEDN TOEYIP.

2. DzZjlzr_\ ? ;Zah\u_ ijbgpbiu ijh_dIbjh\Zgby fZljboyajdzZdhy\_:jlDjméiZz@h\
Kbeh\Zy we_dIjh098.dZ + K -65. +tEDN MVRVXP.

3. KzZikzZe_\ : < Kbkl_fZ we_dljhkgZ[ _gby Z\lhghfglo ljZgkikZlikZe h[tKdIh
OzZjblhgh\ ? B :e]Zabg Hfkdbc g20b8gixuc \_kld#bd -253. tEDN RNEIMZ.

4. Johann W. Kolar, Frank Schafmeister, Simon D. Round and Hans Ertl. Wbxex-Phase AGAC Sparse
Matrix Converters // IEEE Transactions on power electronics, vol. 225 Ngeptember 200App.1649-1661
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