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ijhbal\_~ g k J> F wdbiz kzZfhe_1Z ihgye “hims_ggmx hrb[dm
ljbgbgzZfb ~Zggh]h kh[ulby y\bebkv g \gbfZl evghklv ibehl
dhgljhey kh klhjhgu ~bki_Ilg_jzZz g_"hklzZlhd \ jzZaf_Id_ ahgu
\ha”mrguo km”~h\ b g_o\ZldZ kbImzZpbhgghc hk\_~hfeKgghklb f
<k_ wlb nZdlhju ijb\_eb d bgpb”_glm k\yaZgghfm kh \ae Ihf k J:
>ey j_r_gby az”~Zqgb ih\ur_gby [_ahiZkghklb ihe_Ih\ ijb i_j
| _jjblhjbb Zwjh~jhfz \ i_j\mx hqg_j_"v g_h[oh”bfh ih\urzZlv |
hk\_"hfe_gghklv wdbiz Z iml_f memqr_gby dZqg_klI\Zy dhfie_d
jZaghjhrghc bgnhjfZzpbb \ _“~bghf i)hkijggkii\_ ddtef lh~”



jZaghjhrghc bgnhjfZpb_c ihgbfz_Iky dhfie_dk kj_~kI\ b ijZ\be
wdbiZz' m mki_rgh mijzZ\eylv \ha”“mrguf km~ghf gZoh”~ykv \
ijhkljZzgklI\_ dz[bg_ <K bf_y h]jZgbg_gguc hl[ahj ijb i_j_
kjz\gbl_evgh fZeuo ih jzaf_jzf | _jjblhjbyo <Z guf fhfgdhhf ey ij
hiZzkguo kbImzZpbc yl\ey Iky gZebqgb_ \j_ f _gb gzh\ijprgyllb | r ¢
fZzg_\jZ

Jbkmghd i Baf_g_gby \ h[hagZq_gbb J> k”~_eZggu_ ihke_

< hkgh\m ijbf_g_gby [hjlh\uo kj_"kI\ ihal\heyxsbo h[e_]q
ibehlbjh\Zgby gzZ a_fghc ih\_joghklb iheh g ijbjgpbikkbamZe
i _j_f s gby <K ih azjzg__ azZ”~Zgghfm kem '[hc M\l ghlyllwxXZjrimli
hlh[jZ" _gby gZ rlZlguo kj_"~klI\Zo bg”"bdZpbb dzZjlu dhgdj _Igh]h
ijhlghabjh\Zgbb kblmzZpbb \hafh gh]h hldehg _gby hbaZ"Zgghc
"he g ihemqgZzZlv ij_"mij_"~bl_evgu_ khh[s_gby b bf_Mv \hafh
j_r_gb_ b kh\_jrblv fZg_\j gZ ij_"hl\jZs_gb_ Z\Zjbcghc kbIlmZpbb

< hkgh\m Zelhjblfbg_kdh]h h[_ki_g_gby bgnhjfbjh\Zgby wd
ijbgpbi nmgdpbhgbjh\zZgby [hjlh\h]h h[hjm~Ah\Zgby g_az”_ckl\h\
i_j_f_s_gby ih I_jjblhjbb Zwjhihjlz Z bf_ggh kbkl_hizkghmij_ ~»_
kl[eb” _gbb Bkihevah\Zgb_ ~Zggh]h ijbgpbiz g_id¥Xdepal ihgZ m\
mklZgh\d_  “hihegblh[djoh\Zgby Z ebrv jZkrbjbl nmgdpbhg
\hafh ghklb m _ bf_xs_]hky Kbkl_fzZ kh”_j bl q_luj_ hkgh\guo w¢

1. Pbnjh\Zy [ZaZ ~"Zgguo Zwjh”jhfz ijmkllZ\éykjhby OZjjh jhfz k
gZg_k _gghc bgnjzZkljmdImjhc \ \b"_ &«Id> fadbbkiljgjdgygu klhyghd <K b

2. GZ[hj klzg”Zjlguo fZjrjmlh\ i_j _"\b " _gby <K ih I_jjblhjbb
dhlhjuc azjzg__ mlI\_j ~_ g jmdh\h”bl_e_f b khklz\e_ghf khhl\_|



FbgljZzgkz JN hl bxey OHM[ InI\_j "~ _gbb Bgkljmdpbb ih hjJzZzgb
Mb'_gby ki_pljzgkihjlz b kj_~kI\ f_ozZgbaZpbb gz 1]jZ "Zgkc
Jhkkbckdhc N_" _jZpbb2> @

3. Dhfie_dkgZy gZ\b]JzZpbhggZy ZiiZjzZImjZz DG: ihalhey>
gZ\b]Zpbhggmx azZz”~Zgqm ih \ukhdhlhgghfm hij_* e _gbxXxbl®dmsbo
rbjhlu ~he]hlu bgl_jn_ck ij_"klZ\e_g gZ jbkmgd _

4. :iiZjZlmjz \ugbke_gby jZaghklb |1_dms_]h iheh _gby b
\hafh ' ghklvx nhjfbjh\Zgby kb]JgZeh\ ij _~"mij_"~ _gby gZ rlZlgu
bgr"bdZpbb <K
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BBITHCJI€HHA

Jbkmghd i KljmdImjzZzgzZy ko _fZ h[_ki_q_gby bgnhijflp
Mb® _gbb ih I_jjblhjbb Zwjh~jhfZz

Jbkmghd i Hj]l]Zgu mijZ\e_gby

:elhjblf nmgdpbhgbjh\Zgby kbkl_fu aZdexqZ_Ilky Ym& gmgywb ~b
[ ahizkghc b hilbfZevghc 1jZ_dlhjbb i_j ~\b" _gby 7~ey dhgdj _Ig
\u[bjZ_Iky wdbiz _f ba gzZ[hjzZ klZzg”~Zjlguo fZjrimlh\ ZgZeh]bqggl
NZgguo ijb ij_"~ihe_lghc ih~]lhlh\d_ wdbiz Z > @

>Ze__ ijhbkoh”bl ijhp_~mjzZ kh\f_s_gby \u[jZggh]lh fZjrimlZ k
kljmdImjguo we_f_glh\ Zwjh~jhfz |_f kzZfuf wdbizZz™ gZ rlZlg
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bg"bdZpbb \bamZevgh gZ[ex*"Z_| b ZgZebabjm_DBpbij "Agkdy fh_
[jZ_dlhjbx “\b"_gby \hafh gh ijh]Jghabjh\zZIv k\h_ i_j ©b_s _gb_ b
\br"bfuo ba dzZ[bgu hjb_glbjh\ k az”~Zggufb Hkh[_gghklvx [|Zd
yley Iky Ih qlh wdbiz® <K dZzZd ijZ\beh khklhbl bbhjufbo q_eh)
\hafh ' gh jZkij_~ _eblv h[yaZgghklb ih dhgljhex azZ byopdddZpb c |
Baf jy fu_| dmsb_ dhhj*bgZlu <K ihklmizZx|l \ mklgb&lkl\gbkjZ\g
hldehg_gby hl az~Zggh]h fZjrimlzZz ithdh<Kgb_ aBMZddBEy |jZ_dlhjb
hp_gb\Z_Iky wdbiz _f ZgZebabjm_Ilky b gZ hkghédBEgbbbwgzZq_
ijbgbfz _Iky j_r_gb_ gZ kh\_jr_gb_ fzZg_\jZ ?keb wdbiz™ i
ijZ\bevgh]h fZjrimlZ gZ bg”bdZlhj_ ibehlu gZ[ex”ZxH i_j_f_s.
ithhg_j_"gh_ aZlhjZgb_ a_e_guo hlf_Ihd gZ dzZjl_ jbk Z Dh’
djzkguf p\_Ihf wlh kbf\hebabjm_I h[ hldehg_gbb hl fZjrimlz |
eZfihgdZ ]Jh\hjbl h Ihf glh <K g_ ijb[ueh \ aZz*"Zggmx Ihgdm

Jbkmghd i IThhq_j_"gh_ azZ]lhjzgb_ hifaZzRhdggh]dzZiZjrjdlz [ =
hldehg_gb_ hl az~Zgghl]lh fZjrimlZz
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>ey \ha\l\jZs_gby <K gZ ijZ\bevguc fZjriml wdbiZz m g_h[ol
gZklhysb_ gZ ~Zgguc fhf_gl dhhj*bgZlu \ hdgh ©<\h” rbjhlu?2 b
jbk ljh]jzffz \u”~zZkl [eb Zcrmx Ihgdm b ~Zkl \hafh ghkl
khjb_glbjh\zZlvky ibehlzf ~ey kh\_jr_gby fZg_\jZz

Jbkmghd i <u[hj [eb Zcr_c Ihgdb ey dhjj_dpbb fZjrjml:
<u\h”

lj_~klZ\e_ggh_ Zelhjblfbgq_kdh_ h[_ki_gq_gb_ bgnhjfbjh\Zgby

Mb' _gbb ih 1_jjblhjbb Zwjh~jhfz kms_KkI\_ggh ih\ukbl kk
hk\_~hfe_gghklv ibehlh\ :e]lhjblfbg_kdh_ h[_ki_q_jotklhlefb | bgli
m~h[guc bgl_jn_ck jbk k hlh[jz _gb_f \k_\hafh'guo fZ]j

i j_f s gby <K \ ahg_ Zwjh~jhfzZz Z IZzd _ dhfie_dkgmpbgZ\b]Zpbt
dhlhjzZzy iha\hebl ih\ukblv h*bg ba \Z g[_carbiZ hghdhjhhe |h\

Jbkmghd i <g_rgbc \b” bgl_jn_ckZ h[_ki_qg_gby bgahjbbjh\Zghb:
Mbb' _gbb ih I _jjblhjbb Zwjh*jhfZz
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;B;EBH=J:NBQ?KDBC KIBKHD

1. MijZ\e _gb_ \ha”“mrguf "\b" _gb_f \ jZchg_ Zwjh”~jhfZ mq_ [ i
< KlbhghMe¥ygh\kd M<:M =: B Kk +

2. ?jhobg <Mi§Z\e_gb_ 1jZ _dlhjbyfb \ha”mrguo km”~h\ \ mkeh\byo
gZ\b]Zpbhggh]lh k_ZgkzZ ijb zZ\IhfZlbg_kdhf azZ\bkbfkf gZ[e:
?jhobg GZmgguc \_klgbd F=LM =: i -26.< i K

3. H[ mlI\_j°~_gbb Bgkljmdpbb ih hj]ZgbazZphpZgXihjlgby Kkj_~kl\
f oZgbazZpbb gz 1]jZz "Zgkdbo Zwjh”*jhfZojZzpghkkbckldhc k N _
>We_dljhgguc j_2006) JRL: http://ivo.garant.ru/#/document/190@24agraph/10578:0
NZI1Z h[jZs _gby

4. FZdm_\Z Bkke_"h\Zgb_ kbkl_f jZzgg_]h ij_"mijgby _abfebjb[eb

FZdm_\zZ F < FoblzZjyg < : lhimjZ \uc: «_klgh&GZ® B8
:wjhgZ\b]Zpbb i i «- 1K
M>D

BKKE?>H<:GB? J:;HQ¥EHG
FGH=HIHABPBHGGUO KBKL?F G:;EX>?GBY

FZevdh = > kIm”_gl
gZmgguc jmdh\h”~bl_ev Kdjpilgmd) HgZGnd ~ijhn_kkhj
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klZlv_ hibku\Z_Ilky qglh i_jki_dlb\guf f_Ih~"hf ihemq_gby ~glglguo h \ha"r
ijbagZgh Z\IhfZlbg_kdh_ aZ\bkbfh_gZ[ex”_gb_ $'6 igZ fZgb pEgphiao ebgt
El> lj_~eZzZ]Z_lky d jZkkfhlj_gbx I_ogheh]lby hkgh\ZgpgXkpkyZfAZghlhihabp
gZ[ex”_gby FIKG ihalheyxszZy kh\f_klblv-%jbd _IgZzgbpb8Bgighc kbkl_fhc
jZ"bhehdzZpbhggh]h gZ[ex”_gby

Dexqg_\u_ kédhkhihabpbhggZy kbkl_fzZ gzZ[ex®_gby jZ[hgqzZy ahgzZz ]_hf_ljbqg
fmevibeZl_jZpby

< khhI\_lklI\bb k dhgp_ipb_c &16 $70 gZb[he__ i_jki_dIb\¢
ihemqgq_gby 7~Zgguo h \ha”“mrghf ~\b" _gbb ijbagZgh Z\lhfZlbqg
gZ[ex™_gb_ $'6 gZ [Za_ pbnjh\uo ebgbc i_j ~Zqb ~Zgguo EI:
p_ev dhgp_ipbb khklhbl \ Ihf% dulu &\ jgmlh \ dZq_kI\_ hkgh
f ThrZ gZ[ex™_gby \ p_eyo hj]JZgbazZpbb \hamrgh]h ~\b" _gby
hg_\b”gh qlh j_ZebazZpby |zZdh]lh_gdly[dBMghih | ijh*he bl_evgh]
\j f gb H~”ghc ba hkgh\guo ijbgbg wlh]h y\ey |Iky g _h[oh”bfhk
\ha“mrguo krmBMhklZlhggh ~hjh]lhklhysbf h[hjm~%\ZKb|n ZP'l6y

hkeh gy_Iky 1zd _ I_f qlh &% bklpz*"$mwbhggu_ Zwjh*jhfgu_ b 1jZk
jZ"bhehdZpbhggu_ dhfie_dku bkihevamxl ijbgpbibZevgh jZagu_ |
Hr"gZdh kms_klI\m_Il |_ogheh]by hkgh\ZggZy g9Z f#@dh]lhihaby

gZ[ex”_gby FIKG dhlhjZy iha\hebl Kkh\f_klblv-%ijbk_g_gb_
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ljZzZ"bpbhgghc kbkl_fhc jZ"bhehdZpbhggh]h gZ[ex”_gby 1Ijbf_g.
kbkl_f fmevlbeZl jZpbb 0/$7 ihalhebl mkhkingr kg\hh\Zlv
gZlex™_dba baf_g_gby [hjlh\h]h h[hjm~h\Zgby b [_a “hjh]hklhys
gZa_fghc bgnjZklijindImju

FIKG 1iha\heyxl hij_"~ _eylv f_klhiheh  _gb_ <K b Zwjh”jhfg
h[hjm~h\Zgguo kj_~klI\Zfb baemq_gby jZ*"bhkb]JgZeh\ FIKG fh]m
Ney gZ[ex™ _gby aZ \ha“mrguf ijhkljzgkl\hf [Zd b ~ey hlke_ "b\Zz
ih Zwjh”~jhfm < dzZqg_kI\_ kb]JgzZeh\ ~ey jZ[hlu kbkl_fu bkihevam
hi\_Igbd®BS,S b kbkl_f-B'6

>ey j_ZebaZpbb lK{Goh”bfzZz Igd4a_fguigbzfguo klZgpbc
ijbgbfZxsbo kb]JgZeu hl hI\_Igbdz Baf_jyy jZaghklv \j£xf_gb ijb
TDOA (Time Difference of Arrival),fh gh ihemqgblv jZaghklb ~Zevghkl_c ~
hlghkbl_evgh iZj kiZigpleev amy jzadtekiginf_jguc f_Ih™ hij_~_eblv
dhhj*bgZlu 1J3bk Baf_j gby ijhba\h”~ylky hlghkbl _evgh h”ghc &
hihjghc ijblhf agzZlv \j fy baemqg_gby kb]JgZeZ hlI\_Igbdhf g_ Ij_

< hlebqgqlhl \lhjbgguo jZ”"bhehdZlhjh\ \ FIKG g_l g_h[oh”Dbf
\jZsZxsboky Zgl_ggZo k [hevrhc Zi_jlmjhc b hl*_egyhoo Xhhjm"
| _fi h[ahjz fh™ _| [ulv agZgbl_evgh \ur_ Lhqghklv kbkHldu g_ a.:
[hjlh\h]h gZ\b]Zpbhggh]lh h[hjm~h\Zgby qlh y\ey |ky%g_<hklzIdtl
khklz\ kbkl_ _fu fh™ I Julv \dexqg_g aZijhkgbd

CraHuma 1

.--"'.‘

CraHuma 3
Jbkmghdjbgpbi hij_~_e_gby dhhj*bgzl <K \ FIKG

GZ lhgghklv FIKG \ebyxl I1ZdbZdhikpgh'igwzd
lhgghklv baf TDGMhy
jZkiheh ™ _gb_ b dhebq_kl\h gZa fguo ijbzfguo klZgpbc
iheh™ _gb_ <K hlghkbl _evgh klZgpbc
<ebygb_iheh’  _gby <K hlghkbl _evgh gZa fguo kP ZegplwbygZ Ilhc
dhhj*bgzZl hp_gb\Z Jkkfglijpga kdbc anBDOR (Geometric Dilution of
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Precision)[2] Ijb wlhf Ihqghklv hij_~_e _gby f_klhiheh  _gby b ]_h
nzZdlhj =N k\yaZgu khhlghr_gb_f

& L)&12 Ujfo, X
1N _@yeoxtkj g _d\ZMNjZIbg_kdZy ih]j_rghklv KIDOAhij " e _gby
GZ jbkmgd _ ihdZaZgu ihemq_ggu_ iml_f fzZl _fzlbihekydh]h fh

jZkij_~ e _gby =N ~ey kbkl_fu ba iylb klZgpbc

KM KM

200 T T T 200 T T T
160 |- - 160 |- -
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120 |- 4 120 |- 1 Em<2
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80 |- 4 80 |- i =86
<3
a0 | 4 a0 | 4
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Z [

JbkmghdJZKij_~_e_gb_hittbegZedh\uo agZg_2HDhblhjbedhglZevguc =N
(HDOP); [ £\ _jlbd Zevgu¥DOR)

<ujZ _gbl) iha\hey | ij_h[jZzah\ZIv ihey jZkij_~ e _gby ] _hf_
nzdlhjz \ jZ[hgb_ ahgu JA "ey wlh]h \ ihke_"mxsbo ijbf_jZo
Ahimklbfh_ agZqg_gb_ [m”_I ijbgylh jZ\guf >ey [hevr_c bgnhjfz
JA jzZkkfzljb\zZhlikykbl _evgh ihe_c +'23 b 9'23 <h \k_o jZz
ij_"ihez]lZ_lky jZaf_s_gb_ klZgpbc \ h”ghc iehkdikfbc mq_l
\bAbfhklb g_ ijhba\h”~blky

BKKE?>H<:GB? N:DLHJH< <EBYXSBO G: JA
<ebygb_ jzZkklhygby f_ ""m ijbzfgufb klZgpbyfb

GZ jbkmgd _ ihdZaZgu ihey jZkij_~ e _gby ]_hf_Ijbg_kdh]h n:
jZaebqggufb jZkklhygbyfb [ZaZfb f_""m klZgpbyfb

M\ _ebqg_gbf [Zm klZgpbyfb ijb\h”bl d m\_ebqg_gbx iehszZ”b jZ[
glh [he__ \ujzZ _KDOP e\ ebqg_gb_ jzZaf_jh\ jZ[hqVRORhjdou "ey
[ZaZo [he df g_agbeh.l _evgh

<ukhlZ gZ[ex™ _gby jZ\gZ df
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<ebygb_ \ukhlu gZ[ex”®_gby gz jzaf_j JA

Baf_g_gb_ \ukhlu <K mhdZZaudB_| \ebygb_ gZ ieh¥BOR, JA ih
\ebygb_ gZ jZkij_HD@P gb kms_KkI\_ggh jbkZ\bkbfhklv iehszZ”b
jZ[hg_c ahgu hl \ukhlu ij_"klZ\e_gZ 9gZ jbkmgd_ <ukhlu jZ
klzgpbc \ kbkl_f_ 1Zd" " hdZau\Zxl| \ebygb_gZ dhgnb]mjZpbx JA

JZkklhygb f_ "~m klZgpbyfb jZ\gh df
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<ebygb_ dhebqg_kI\Z klZgpbc gZ jZaf_j b dhgnb]JmjZpbx JA

ljb "hklb™ _gbb g_dhlhjh]lh dhebqg_kI\Z klZgpbc wnn_dlyjZkrbj_c
jZaf_s_gb_ ~hihegbl _evguo klZgpbc ih i_jbg§hljjpneNgblc agrzmbd]| ev
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x10* —

1x10% 7

Jbkm@hdAZ\bkbfhklv iehstrthedq kI\Z klZgpbc

<ebygb_ \u[hjZ hihjghc klZgpbb gZ dhgnb]mjZpbx JA
JZkij_~ e _gb_ ~ey jZaebqguo jZaf_s _gbc ij_"~klzZ\e_gh gZ jbk
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JZaf_s _gb_ hihjghc klZgpbb hdZaulZ | kmsjXkijghhe dgbbygb_
+'23 1jb wlhf jZaf_s_gb_ hihjghc klZgpbb \ p_glj_ ~Zzl [hevrm
DjZzkguf p\_Ihf h[hagZq_gZ hihjgZy klZgpby

A:DEXQ?GB?

ljh\_ " gglkke ~h\ZlgdhXaulZxl qglh baf_d_ogbm kZagpbyfb b bo

jZkiheh  _gby iha\heyxl dhgnbgdmgdfh\zdviheh  gb_ jZ[hgq_c ahg
"h\hevgh rbjhdbo ij_ " eZo Lhqgghklgu_oZjzZdl_jbklkkdb kbkl_ fu \
aZ\bkyl hl \ukhlu gZ[ex™_gby JZkiheh  _gb_ “hihegbl_evguo
nblmjh]jZgbgb\Zxs_c \g_rgb _gklZjppbdbl d agZgbl_evghfm memql
jZkij_"~_e_gby ihe_c ] _hf_ljbg_kdh]h nzZdlhjZz >ey ihemqg_gby [
kbff _ljbgghklb jZ[hg_c ahgu "~ _eZl _evgh jzaf_s _gb_ghjihjghc Kk
kbkl_fu

;B;EBH=J:NBQ?KDBC KIBKHD

1. ljhohjh\ : :gZeba khklhygby b hp_gdz \hafh ghklb j_Zebaz
fghl]hihabpbhgguo kbkl_f gZ[ex”_gby ”"ey Zwjh”~jhfguo :K

lihohjh\ < = Klheyjh\ > K GEgf@guc \_klgbd Fhkdh\kd!
Jhkm~ZjkI\_gghlh |_ogbg_kdh]h mgb\_jkbl_1Z ]jz ~Zgkdhc Z
) i K-69.

2. KdjuigbdGHBkke_ _"h\Zgb_oZzjzdl_jbklbd ihe_c Ihgghklb kimlgb
gZ\b]Zpbb f_Ih”rZfb ihemgZlmjghlh b fzZl_fZlbq/lKdddgh fh”"_ et
([SHUWR Iljzgkihjl h[s_kl\h h[jgah\Zgb_4. yakid-28.
>We _ dljhgguc URknhjth:@e.if-mstuca.ru \oh” k\h[h”*guc

M > [621.396.74

J:AJ:;HLD: FH>MEYLHJ: B >?FH>MEYLHJFKBK
1?7J?2>:QB>:GGUO /'$&6 < KIABYIEW

F_" _Ih\F : dzgfZlnlgZmd
Gbdblbg | L klm~_gldz
Bjdmlkdbc nbebZe F=LM =:

] Bjdmlkd

< klZlv_ ij_"klZ\e_gZ jZajzZ[hldZ fh*meylhjZ b *_fh "megylljD GDKHVTuU \i_j_"Z(
kj_abview.

Dexqg_\u_ Kki&RNCS-1, LDACS-2, OFDMGMSK.

<<?>?GB?

< gZklhys__ \j_fy Z\bZpbhgguc ~bZiZzahg H<Q kb@wfgph i_j_|]jr
kbkl_fzfb ihwlhfm \ “~he]lhkjhgghc i_jki_dlb\_ ih mijZ\e_gb
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Mb' _gb_f h'brZ _Iky i_j _oh” hl ZgZeh]l]h\hc MD< Z\bZpbhgghi
ki_dljZzevghc wnn_dlb\ghc pbnjh\hc k\yab dhlhjmx \lbafh gh h
"bZiZahg_ d4ZWdBEiZahmgp AZiZahg gZklhl ~_pbf_ljh\uo \heg bkihevar
gZa_fghc b kimlgbdh\hc jZ"bhk\yab IEEE HBgkibémpbbxg _g_jh\
we_dljhl_ogbdb b we_dljhgbdb wlhl *bZiZzahg e_"bl hl ~h ==
ki_dljz ~ebgu \heg hl Ah k f

>ey jZ[hlu \ wlhf gzZklhlghf ~"bzZiZzahg_aZy\e_gh ~\_ gh\u_ k
NZgguo /'$&® /'$&6 dhlhju_ [m~ ml azZgbfZlv ihehkm Fegklhl
LDACS (L-band Digital Aeronautical Communication Sysjemt kb kl_fZ pbnjh\hc
\ha“mrghc k\yabdbAizahg_ /'$&6 [m”_| h[_ki_qb\Zlv \ukhdmx
i_j_"Zgb bgnhjfZpbb ih ebglab feyRadmbhpnx g_\hafh gh j_Zebah)
ihehk_ qzZklhl ~“bziZzahgZ H<Q bkihevamy 9'/ j_ "bfZz beb 9°'
gZklghklb /'$&6 ij_~gZagZqg_gZ “ey Ilhlh qlh[u h[_ki*dgbzZlv \ha
NZgguo gZ ijhly _gbb \k_]h ihezlZ ijb hjljZgbaZpbb \ha”“mrq
ljh_dlbjm_fZy k_Iv iha\hebl ihfbfh ijbzfZ b i_j_~Zqgb kem _[ghc b
ijb_f b i_j ~"Zgm kb]JgzZezZ \ dhff_jg_kdbo p_eyo ikZYhklA¥Xeyy iZ
"hihegbl_evgu_ mkem]b ih hj]l]ZgbazZpbb |_e_nhgghc k\yab b
\ha“mrgh]h km~gZz

| j_~ Z\bZpbhggufb ki_pbZebklzfb \ gZklhys_ _[hjjzZfyhkgihiel az”
ba wlbo kbkl_f gz hkgh\_ kjzZ\g_gby kbkl_thgua olZ jiZid Id |jjZlehbglh b
kh\f_klbfhklb k “jm]bfb jZz"bhkbkl_fZfb -4BhZZatsgpfb \ /

LDACS-1 £ i_j\uc \Zjbzgl kbki_jfurZgb ~Zgguo Hkms_ kl\ey
rbjhdhihehkgmx i_j ~Zgm bkihevamy \ k\h_c¢c jZ[hl_ fmevlb
hjlhl]hgZevguf gZklhlguf jZa”_e QADMI- ZHdee R\UWKRJIRQDO IUHT
GLYLVLRQ PXOWLSOH[LQJ Rbjbgz ki _dljz \ dZgZe_ khklZ
bkihevam _ |ky "ey ijbzfz Z hklz\rZyky qgzZklv ~ey iy IkZqb Ijb
"mie_dkgZy i_j_"ZqZ k qZklhlguFDpZa"Z@]egb)® H-DXikidhF \
'XSOH] Dz ~Zy ih*"g_kmszy z~Zilb\gh fh"meb{®0lbehb%36. 436
430 \ aZzZ\bkbfhklb hl dzq_klI\Z dzZgzez ijb wlhf tkihevam

dh~bjh\zgb_ Kk i_j_f_"_gb_f -dlo%kjh\ig ph ljhlhlbizfb kbkl_ft
yleyxlky kbkl_fu-AMCaB34plEEE 802.16m (WiIMAX 2009).

LDACS-2 £ \lhjhc \ZjbZgl kbkl_fu i_j ~Zgb ~Zgguo jZ[hlZxs _c
liZgbp-"WzZiZzahgz \ ij_"-eZoF=p HlebqgzZ_Ilky hl i_j\h]lh kihkh]
hjl]ZzgbazZpbb k\yab ijbf_gy_Iky ihem”mie_dkdzZy ihj\[*Zqdbk jZa
L'" = Zg]eTime-'LYLVLRQ 'XSOH] l[jhimkdgZy kihkh[ghklv dZg
fh*"meypby *06."\tnoihabpbhggZy F fbgbfZevguf qgZklhlguf |
g_ij_julghc nZahc k ij_"\Zjbl_evghc ]Zmkkh\kdhc nbevljZpb_
fh meymbb [jhlhlbiu kbkIGSM, WDL, AMACS, UAT.[1]

LZzdbf h[jZzahf jZajz[hldzZz fh”_eb kbkl_fu LDACS-ZqlgZ”~"Zgguo
k _l]h~rgyrgbc ~ _gv yl\ley |lky ZdilmZevghc aZ”~Zq_c¢c dhlhjZy iha\h
ijbgpbiu nhjfbjh\Zgby b ijbzfZ bgnhjfZpbb
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J:AJ::HLD: FH>MEYLHJ: KBEIACS-2

>ey nhjfbjh\Zgby kbOAZ®=Z g_h[oh”bfh bkihevaMSK |+

]Zmkkh\kdmx qZklhlgmx fZgbimeypbx k fbgbfZevguf k~\b]hf
kblJgZe bf__| ihklhyggmx h]b[Zxsmx b aZgbfZHKIhl ggrrmxXbhghé&m
k hJ[ugghc gZklhlghc fZgbimeypb_c¢c Mf_gvr_gb_rbjbya_kkydljzZ k
klez b\Zgb_f nZah\uo |jZ_dlhjbc Hkgh\gZy ijbgbgZ wlh]h khkl|
klzg~zZjlghf kb]JgZe_ k g_ijbjulghc nZahc nZah\u_ ljgudbthbb ohl
yleyxlky ehfZgufb ebgbyfb 1Zd glh bo i_j\Zy ijhba\h?*gyy ih \j_-
jZajul\ghc < klezZ  _gghf kb]JgZe_ ijbf_gy Iky "hihegbl_evgZy nb
kblgZzez dhlhjzZzy ijb\h”~bl d k]JeZ b\Zgbx nZah\luo |jZ_dlhjbc
kblJgZzez ~h _]1h i_j_ghkZ gZ \ukhdmx qgZklhlm \&ZgZjbkmgd
nmgdpbhgZevgZy ko_fZ mkljhcklI\Z nhjfbjh\Zgby khéyp®&Z ck k]Zmk
fbgbfZzevguf k*\b]hf =FFK kb]gZe \ dhlhjhc bkihevam _|ky ]Zi
gbadhc qgZklhlu =NGQ k bfimevkguf hldeb-ddklblghdieblm
oZjZdl_jbklbdhc hij_~_ey_ fufb ke_~mxsbfb jZ\_gklI\Zfb

CP L $§%5AT|:F6B;' PE

6
):B L ATIF @A~

]"B xrbjbgZ ihehku ijhimkdZgby nbevljZ gZ mjh\g_

—» cos(*) » X
- | OroGpaxeHHe , T v
a OHTOB b; COM» s(t
— —» TOHY | J‘dt L (1) : Z
: 1 — -1 90 -
0— +1
—{ sin(*) > X

Jbkmghd i KIjmdlmjgZy ko_fzZ fh"meylhjZ

GZ \uoh”_ =NGQ hldebd gZ dZ "uc bfimevk ih*ihke "h\Zl _evg
dzd k\ _jldZ ijyfhm]hevgh]h bfimevkZ gZ \oh”®_ b bfimevkghc 0Zjz

NP L RPU CP Lig‘?>"c<i=@L—ZDt“Br§;é$Pc E£eBP E
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AN kv
t ¢
) & L—éi AT i°=@4a
4
ljb %7 1" k& _jbh” ke _"~h\Zgby [blh\ 7~ebl_evghklv bfimevkgl
nbevljzZz ijbf_jgh jzZz\gzZz ”"ebl_evghklb h~gh]h bfimevkZ gZ \o
kleZz b\Zgb_ nhjfu bfimevkZ hdZau\l\Z |ky g_agZgblilkelgkid Ijb m
ijhimkdZgby < hldebd gZ h”bghqguc bfimevk ijb[ejb\hclky d ]Zn
bf | [he__ dhfizdlguc ki_dlj \ j_amevlZl_nZakhNuaejzfhdlhjbb
?keb ihehkzZ < g_hljZzgbg_ggh m\_ebgb\Z_Iky Ih nhjfZ hldebdZzZ i
hrbghggh]lh bfimevkzZ < ijy ™" déh gl kdablZlv qlh nbevlj hlkmlkl\m
ko_fZ nhjfbjm_| FFK kb]JgZe GZb[he__ keh guf we_f_glhf wlhc
]Zmkkh\kdbc nbevlj gbadhc gZklhlu H[uggh hg j_Zewlank Iky dZ
dhg _gqghc bfimevkghc o0Zjzdl _jbklbdhc AgZqgbl_ ewldhZyflhdy hi_j
[ulv \uiheg_gZ ki_pbZebabjh\Zgguf ijhp_kkhjhf =Zmkkh\kdzZy F
"hklZlhggh \ukhdmx ki_dljZevgmx wnn_dlb\ghklv kbkl_ fu k\
bkihevam _ |ky \ kh\j_f gguo kbkl_fZo k\yab k »h@&@ b <ggfidklghkdd Zf
\ kbkl _fZo k ijhlhdhehf i_j P2AQS-2Bggueovam_kk9Y,XL

J?AMEVL:LU FH>?EBJH<LABYNEW
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Jbkmghd&K]eZ _ggu_ bfimevk
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JbkmghdQZklhiguc ki_dlj kb

Fh~r_ebjh\Zgb_ j_Zebah\EkapNiew kj_~ LZd dzZd h[jz[hldZ \_~_Ilky
pbnjh\hf \bAr_  |h m~Ah[g__ hi_jbjh\zZIlv k hlkq_IlZfb kb]JgZezZ \h \
H[s__ dhebg_kl\h hlkqg_Ilh\ jZ\gh "ey h[_ki_q_gby iheghc |
fhr _ebjh\Zgbb g _h[oh”bfh qlh[u qgZklhlZ fh”_ebjmxs_]h dhe [
[ueb djZlgu h[s_fm dhebq_kl\m hlkq_Ih\

DzZzd \b”gh ba jbkmgdZz \ dZgq_kI\_ \oh~gh]h kbhoin&®x bkihe
ihke_"~h\zZIl_evghklv Ihke_ k\zjldb k bfimevkghc |®8ZfZdadkklzklbd]

jbk , m kb]J]gzZzezZ kl]ezZz b\zZxlky j_adb_ i_j_oh”~u gZijy _gby fZgbi
AZ|_f kb]lgZe ijhoh”bl q_j_a bgl_]jZlhj 1*_ hkms_Kklvey nEkwg i_j_ o
kblJgzZez GZ jbkmgd_ ithdZaZgZ nZah\Zy 1|jZ_dlhjby gzZ \

Knhjfbjh\Zggh_ [Zdbf kihkh[hf gZijy  _gb_ ihklmiz | g&Ajd\Z”*jZIm
dhlhjuc i_j_ghkbl ki_dlj gZ jZ[hgmx qZklhlm J_am&wzZy fth _eb
jbkmgd _ Ba ]jZnbdz fh gh k~_eZlv \u\h® qlh ijohkiblg_ [bl.
jZaju\Z nZau b \b~bfh]h ]JeZam baf_g gby qZklhlu kb]JgzZeZz

fhsghklb bqgXklhlghf ki_dlj_ gZ jbkmgdZo b \b~rgu bgnhj
khklZ\eyxshb _ g _[hevrbo \kie_kdZ jzZzkiheh  _ggu_ ih h[_ klhjhg

J:AJ:;HLD: >?FH>MEYLHJ:

*06. y\ey_Ilky nZah\hc fh*meypb_c ke_"~h\Zl_evgh bgnhjfZpby
kb]J]gZzez Ihwlhtbmfgbd_ \Z gh hij_~ _eblv bkoh?gmx nZam ijbgyl
N"ey ijZ\bevghc ~_fh"meypbb b ~_dh”bjh\Zgby kb]JgZez AZ kq.
i _j_"Zlgbdz \g_"j_g nbevlj =ZmkkZ "~ey mf_gvr_gby inwehku dz
IZdh]h kb]JgZeZ klzgh\blky g _ijhklhc aZ*"Zq_c > @ dwdh¥fm \gZc
ij Zf[me_ \k _]*"Z i_j_"Z |Iky kbgojhgbabjmxsZy ihklesvoh\Z|l evg
dhlhjhc fh gh ijZ\bevgh gZkljhblv ijb_fgbd ih nZa_ b dhjy dlgh \
kb]JgzZe

>ey " _fh"meypbb kbDAGFeZ bkihevam_Ilky ijb_fgbd k nZah
Z\lhih~kljhcdhc gzZklhlu mijhs_ggZy kljmdImjzZ dhlhmptgldh_ij ~kIlZ\e
NZah\Zy ZzZ\lhih?kljhcdZ gZklhlu N:IQ \ukImiZ_ | \ jheb kh]eZkh
dhlhjuc bkihevam_Ilky ~ey \hkklZgh\e_gby bkoh”"ghc nZ&au kb]gZe
hihjgh]lh ]_g_jzZlhjz = ih~kljh_gzZ \ khhI\_Ik\bb k N:IQ \oh~ghc
hihjghlh ] g _jzZlhjz i_j fgh zZxlky Azl f &k ihfhsvx nbevljZz gl
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NGQ \u”_ey |ky nZah\Zy 1jZz_dlhjby kb]gzZez dhlhjzy ij_h[jz
ghjfbjmxs_]h ij_h[jZah\Zl_ey GI b ijbf_| \b”" dZd gZ jbkmgd_

A 4
Y

Y

] X ®HY HN — PN —

®ANY {—{ T

Jbkmghd i KljmdImjgZy ko_fIDACSR"meylhjZz

Jbkmghd i NZah\zZy |jZ _dlhjby kb]JgZezZz \ » _fh"meylhj

DzZd \b”gh ba ]jZnbdz jbk nZah\zy 1jZ_dlhjby \ ~ _fh"m
kh\iz~rZ | k nZah\hc |jZ_dlhjb_c \ fh*meylhj_  hlkx*Z ke_~m_|
ijhba\_~ _gZ \_jgh 1Ijb ihfhsb nhjfbjh\ZI_ey bfimevkh\ NB be
nZah\hc |jZ_dlhjbb fh gh \hkklZgh\blv i_j ~Zggu_ bfimevku jbk

Ke "mxsbf wlZihf h[jZ[hldb kb]JgZeZ y\ey Iky _]Jh 2~ _dh”bjh
\hkklZgh\e _ggu_ [blu ij_~klZ\eyxl kh[hc Ihevdh k\ _jlhgguc dh
A _dh”bjh\Zgby IZdbo dh~h\ ijbf_gy_Iky Zelhjblf <bl_j[b

1,2

1
0,8
0,6
0,4
0,2

0

Jbkmghd i <hkklZgh\e_ggu_ bfimevku
Lzdbf h[jzahf \ klzZlv_ jzZkkfhlj_gzZ fh"_ev dhlhjzZzy nhjfbjm_I

kblJ]gZeu i_j ~z\Z _fu_ \ ijhlhdhe_ i_j ~ZgbZ*Zggdguoij/'3kRlI&Z\e gu
kb]JgZeu gZ dzZ ~hf wlzZi_ fh meypbb b 2. fh"meypbb /'$&6
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JZajzZ[hlZzggzy fh~_ev \ ~Zevg_cr_f fh _| [ulv bkihevah\zZgZ
ijbgpbih\ nhjfbjh\Zgby b bkke_~h\Zgby ihf_ohaZsbs_gghklb kb]
fh*meypb_c¢c Z 1Zd _ \ kbkl_fZo fhgblhjbg]Z Z\bZpbhgguo ebghbc

;B;EBH=J:NBQ?KDBC KIBKHD

1. Fbeh\ <©KjzZ\g_gb_ |I_ogheh]bc Z\bZpbthggyhb-kb&&b2 /
< J Fbeh\ < = ;ZjzZgh\ L B =hjyq_\Z Fl| cdgbgZjkdgdyy g
dhgn_j gpby ©BgnhjfZpbhggu_ kbkl _fu b |_ogh6&]gihi BKL
Gh\]l]hjh~ Gb"_]hjh~kdbc ]J]hkm~Zjkl\_gguc | _ogbqg_kdbc mghb\

e _dk__\ZzZ k+
2. Khijhdz G OB _e f oZgbdZz gZklv L ogheh]bb i_j ~Zqgb
bgnhjfZpbb?a G B Khjhdz = : [Djlbgkdq_jgckthjmkkdbc
]Jhkm~ZjkI\_gguc mgb\_jkbl_| bgnhjfZibdb b jZ*bhwe_dljhgbdt
3. N_"~hkh\ <Pbnjh\Zy h[jZ[hldZ khagZhenh\ ¥ | N_~hkh\ : D
G _Kkl_j _gdh SFD 1j_kk ik

4. +DLGHU $EGXONDULP ©&RPSDULVRQ RI 3URSRVDOV
&RPPXQLFDWLRQ 6\WWHRWE€' $&jafggijicknjR012. URL
https//www.googleru/url?sa=t&rct=j&q =& esrc=s&source=web&d=1&ved=2ahUKE
wi4_6v0t9XeAhXqlYsKHAA4A4AQFjAAegQIAhAC&uUrI=httP63A %2F%2F d-
nb.info%2F1031769579%2F34&usg=A0vVaw2KvJCzEU2T9lomGU2fRytH ~Z1Z
h[jZs_gby

M > [621.396.74

FHGBLHJBG= J:>BHIHF?
< :<B:PBHGGUO EBGEB¥XW®UAB

F_" _Ih\F : dzgfZlnlgZmd
Reud : B kim~_gl
Bjdmlkdbc nbebZe F=LM =:

] Bjdmlkd

< klzlv_ ij_"klz\e_g fhgblhjbg] jzZ~bhihf_o \ Z\bzZpbbAggkbhlpbgbyo kl\ya
ijh]jzffz KHJK \ kgbView kihkh[gZy h[gZjm blv b b~_glbnbpbjh\zZlv f_"kbkl_
Ibi ihf_o k p_evx ijbgylby f_j ih mkljZg_gbx bo gelhdbp Hdjbt jebgtey
Zelhjblfz jZ[hlu F:

Dexqg_\u_ ké&hArd we_dljhk\yab Z\bZpbhggZy we_dljhk\yav mevljZdhjhldh\|
jiZ"bhklZgpbb bklhggbddbihfbg] kbkl_f jZ~bhk\yab

GZ kh\j_f gghf wlzi_ jZa\blby hkh[h_ \gbfzZzgb_ m~_ey_ Iky \kL
g_ihkj_"kI\_ggh \ebyxsbf gZ [_ahiZkghklv ihe_Ih\ Ihc_\ k\yab
ijhp_kk_ h[kem b\Zgby \ha”“mrgh]h “\b"_gby b hi_jZlb\ghc k\yab
h[_ki_g_gby wlbo \b~h\ k\yab \ ]jZz"'"Zgkdhc Z\bZpbbkjjBhklgdxlky
Z\bZpbhgghc we _dljhk\yab < hkgh\ghf ey k\yab f ""m p_gljh
\ha”mrgh]h km~gZ ijbf_gyxlky mevljZdhjhldh\hegh\u_ MD <
hkms_ kl\leyxsb_ ]Jhehkh\mx k\yav gZ hkh[h \ukhdbo qZklhlZo H

27


https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwi4_6v0t9XeAhXqlYsKHdA4A4AQFjAAegQIAhAC&url=http%3A%2F%2Fd-nb.info%2F1031769579%2F34&usg=AOvVaw2KvJCzEU2T9IomGU2fRytH
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwi4_6v0t9XeAhXqlYsKHdA4A4AQFjAAegQIAhAC&url=http%3A%2F%2Fd-nb.info%2F1031769579%2F34&usg=AOvVaw2KvJCzEU2T9IomGU2fRytH
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwi4_6v0t9XeAhXqlYsKHdA4A4AQFjAAegQIAhAC&url=http%3A%2F%2Fd-nb.info%2F1031769579%2F34&usg=AOvVaw2KvJCzEU2T9IomGU2fRytH

dzZzgzZehf kem Zl dhjhldh\hegh\u_ jZ~"bhklZgpbb >ey hd_Zgbqg.
jZchgh\ k gbadhc bgl_gkb\ghklvx \ha”“mrgh]h "\b"_gbyy<Q jZ” bl
hkgh\guf kj_"kI\hf i_j_~Zqb b ijb_fZ Jhehkh\uo khh[s_gbc

‘\bZpbhggzZy \ha"mrgzZy ih™"\b'gzZy jZ”"bhk\yav y\ey |ky _“~bgk
k\yab “bki_Ilg_jh\ p_gljh\ M<> k wdbizZz Zfb \ha”“mrguo km~h\
wdbiz Zfb <K gZoh”ysbfbky \ ihe | G _fZeh\Z gh_ agZq_gl|
dZq_klI\h k\yab hdzZau\zZxl ihf_ob jZaebqgh]h ijhbkidh 0o gby E
fhlml [ulv jZ*"bhwe_dljhggu_ kbkl_fu JWK jZaebqgu_ ijhfure_
we_dljhmklZgh\db <ur_i_j _gbke_ggu_ ihf_ob hdZau\ggh g_ ihkj_
gZ [_ahiZkghklv ihe_Ih\ <K Thwlhfm fhgblhjbg] kbklbf jZ~bh
kZzfheal fey y\ey_|ky gZ k_]Jh*gyrgbc *_gv ZdimZevghc aZ*Zq_c >

GZ ijh]jzffguo kj_"kI\Zo z\IhfzZzlbabjh\Zggh]lh jZz[hq_]h f_klz :J
\_"zlky mqg_Il \k_o nzZdlhjh\ dhlhju_ |_f beb bguf kihkh[hf \eb
nmgdpbhgbjh\Zgby kbkl_f i _j ~Zgb bgnhjfZpbb >&dkduf h jZ]
hit “"bgyxlky \ “hdez”~_ kf_ggh]h bg g _jZ ©HIdZau g_bkijZ\gh
k\yab?2

>ey ZgZebaZ ba kbkl_fu :JF ©>hdez” kf_ggh]lh bg _g_jZ2 [ue K
gZ i_jbh~™ k ih ih Ibing Zohrfudby H#2ZgZezZ k\yab
J_amevlZlu ZgZebaZzZ ij_"klZ\e_gu gZ jbkmgd_

JJR

1%

7%

Jbkmghd i >bZz]jzffz jzkij_"~_e_gby gZjmr_gbc dZgzZeZ

GZ ~bz]jzff_ ijbgylu ke_"mxsb_ khdjagZagbgu&cDilgze i _j "Zqk
"Zgguo KDIkimtlgbdh\uc dZgZe i_j "Zgb ~Zgguwmhglgbb d&ZgZe

i_j_"Zgb ~Zgguol_leE¥jAnguc dZgZe i_j_"~Zgb 1Z¢hjo eJié§ut
dzZgZe i_j_"~Zgb "Zgguo
GZjmr_gb_ dzZgZezZ jZ"bhk\yab khklzZ\ey | kimlgbdh\uo

jZ"bhj_e_cgZy k\yav HklZevgu_ dZgZeu hlghkylky d gZa_fguf
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GZ jbkmgd_ ij_~klZ\e _gzZ "bZz]jzffZz ba dhlhjhc \b~gh qlh
k\yazgh k f_"kbkl_fgufb ihf_ozfb \ebygb_ dhlhjuo akh&fh'lgh mf
jZgg_lh \uy\le _gby kbkl_fhc h[gZjm _gby b jZkihagzZ\Zgby kb]gzZe

F_"kbkl_fgZy
ihf_oz
27%

Jbkmghd i GZjmr_gb_ dZgZeZ jZz"bhk\yab

>ey fhgblhjbg]Z f_"kbkl _fguo ihf_o \ j_"bf_ j Zevgh]h \j_f _gb
bkihevah\Zlv | _ogheh]bb pbnjh\h]lh ijbzfZ k h[jZ[hldhcfkb]gZeh)\
kj_~u jZajzZ[hldb ijbdeZzZ”"glabV]BW;Zff

< hkgh\m Ze]lhjblfZ ihbkdZ kb]JgZeh\ aZeh  _ggh]h \ kbkl_fm
ijbgpbi wg_jlby gZ mqgzZkld_ ki_dljz kdezZ”u\Z bkywgog]bahbg j]b
kbl]gZeh\ gZoh”"ysboky gZ wlhf mqgzkld_ ijb wlhf KjjZbyyly wg_j]!
agZg_gb_ih \k_fm ki_dljm > @ KljmdImjgZy ko fAHAKHJIK ij_ "klZ

1 MPM —~ BMNC ~ BOM ~ MA

Jbkmghd i KljmdImjgZy ko_fZ KHJK

>Zggmx kljmdImjgmx ko_fm ihykgy_ | ke_"mxsbc Ze]lhjblf
ijhljzffguc fh”"mev h[gZjm _gby b ZgZebaZzZ Rbjhdhihehkguc i
\ A | ijb_f H<Q kb]JgZez \ ihehk_ qzZklhl F=p <uoh”gh
ihklmiz_| gz [ehd i_j_[hjz ki_dljz ;IK dhlhjuc hkms_kl\ey |
Nmjv_ b jZa[b\Z_ | ki_dlj gZ mqgzZkldb azZz”"Zgghkeygbkju *gjb_wlh
agZg_gb_ fhsghklb gz dzZ ~hf mqzZkld_ lhemqg_gagguy_aajehgd gby
h[gZjm  _gby ibdh\ ;HI gZ \uoh”_ dhlhjh]h nhjfbjm_Iky bgnhjf.
bf _xsbo ih\ur_ggmx fhsghklv yleyxsZyky ijbagZdhf gZebq
H[gZjm _gguc kb]JgZe ih”\_jlZ_|ky ZgZebam \ fh"me_ ZgZebaZ
br _glbnbpbjm_I _1h ih IbimJfremeentgbtbf jZ[hlu KHJK [m~_1 yl\ey
\u\_" gb_ bgnhjfZzpbb h agZq_gbb gzZklhlu b \b”_ fh"meypbb ijbg
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Ebp_\Zy iZg_ev fh"mey h[gZjm _gby jbk izg_lehklimbdhbguo =
iZjzf_ljh\ jzaf_j fZzkkb\Z \oh”gh]h kb]JgZezZ "~ebgzZ we_f _glh\
agZq_gb_ wg_jlbb i_j_[jZgguo kiedF| got'gh]k kb]gBegZe gZ
\uoh”_ ;IK f_klhiheh  _gb_ ibdh\ wg_ j]l]bb \ kb]JgZe_ gZ \uoh”
f_klhiheh  _gb_ ibdh\ gZ k_Id_ gZklhl \oh”gh]h kb]gZeZ

GZ ebp_\hc iZg_eb fh"mey \b”"gu mqgZzZkldb ki_dljZzh& gZb[he
Ozjzdl_jguf y\ley |ky Ih qlh gZ iZg_eb y\gh \bA” _gebd dhlhjh]l
wlh ]lh\hjbl h Ihf qglh ij_~ez]Z_fuc ih”oh” iha\hey_| h[gZjm'b
madhihehkgu_ kb]JgZeu gh b kb]JgZeu ki_dlj dhlhjuo jZKkij_"™_
gZebgbx \kie_kdh\ fh gh km~blv h qzZklhl_ \hafh'ghc f_"kbkl
Djbl_jbb F: fhlml [ulv jZaebggufb "ey jZaguo Ibih\ kb]JgZez Gz
hrgbf ba djbl_jb_\ fh™ I \ukImizZlv kbff_Ijbgfetkdb kig dibj@gb c
kblJ]gZeZ k ih"Z\e_ggh&hyffkimsgqghklv b hlkmlkiI\b_ g_kms_c¢

Lo

11400000

Dlina perebora
17000

mean
1662

f \ i P J / 7] II
| N A INA SN Y

10 15 20 25 3 35 40 45 S0 S5 60 65 70 75 80 8 90 95 100

A0 12 5 |5 s s s s s fs  fa |

5o [rfiaooo "[;elooo iusooo 'fsszow' ﬂlloeooo‘ [;zsooo"]sierotn‘.[eom 'iélwod *[&37000' [351000"

Jbkmghd i Ebp_\Zy iZg_ev fh*mey h[gZjm _gby kb]gZc¢

LZdbf h[jzahf \ jZ[hl_ [ue ijh\_"~ g ZgZeba gZ hkgh\_ ~Zgg
kf gghl]h bg g jZz2 Ba \k_c kh\hdmighklb gZjmr_gbcv dZgZeh
azZgbfz | Lj_Iv ba dhlhjuo hlghkylky d f_"kbkl_fgwfZihf_oZzf
ijhljzffz KHJK \ Ulapview kihkh[gZy h[gZjm blv b b”_glbnbpbjh\Zlv
Ibi ihf_o k p_evx ijbgylby f_ j ih mkljZg _gbx boul\gbgbblyjuHij_ " _
djbl_jbb ey Ze]hjblfZ jZ[hlu F:
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;B;EBH=J:NBQ?KDBC KIBKHD

1. KzgdlIl_j[mjlkdbc J]Jhkm~Zjkl\_gguc mgb\_jkbl_I JjZz " ~Zgkdtl
Dhgp_ipby k\yab >We dljhgguc URKmMjk @
KWWS ZZZ VWXGILOHV UX SUHYLHZ NZIZ hij

2. Ojbklhnhjh\ : K Ih?"u ZgZebaz ki_dljZz kb]gda@Zbgmkdlhgh
ihkh[b_ d ki_pbZevghfm eZ[hjZlhjghfm ijZdlbdmfm ~ey klIn
dmjkh\ b fzZ]bkljZzglh\ dzZn_7j jZ"bhnbabq_kdIDlhaZgdijZ\e ¢
Nbabg_kdbc nZdmevl_| DZaZgkdh]h Jhkm~Zjkl\_ggh]h mgb\_j

M>D

J:AJ::HLD: F?LH>HEH=BB L?KLBJH<:GBY
G: IJHGBDGH<?GB? < DHGL?DKL? BGNHGH:®BHG
:?AHI:KGHKLB <HA>MRGH=H KM>G:

Gbdhez \ D : Zkibjzgl
N=:HM <H F=LM =:
] Fhkd\Z

Dexqg_\u_ kkeMIbjh\Zgb_ gZ ijhgbdgh\_gb_ \ha“mrgh_ kpfZgptbhdpddpqg_kdZy b
bgnjzZzkljmdImjzZz mya\bfhklb

‘\bZpbhggZy hljZzkev \k_]"Z y\eyeZkv h~ghc ba kZfuo |_oghe
k\yab k \hajzZklzxsbf izZzkkz bjhihlhdhf ex[hc k[hc \ i_j_"~Zq_
bgnhjfzpbb fh  _| ijb\_klb d g_h[jzZIbfuf ihke_~kl\byf IThwlhfm *.
\k_1*Z ij_"tyleyezZz kZfu_ \ukhdb_ |j_[h\Zgby d k\h_c bg
bgnjzZkljmdImj_ b bgnjZkljmdIimj_ \k_o mqgZkligbdh\ XjbZkl\j_\hahd
Zwjhihjlh\ i_j_\haqgbdh\ b ij

<k _[hevr_ b [hevr_ ijhp_kkh\ \ Z\bzZpbb ih”\_j]zxl zZ\lhfZlba
dhg_qghf blh]_ m\_ebqgb\Z_| [_ahizkghklv ihe_IMmrghBlgl_gkb\
Mbb' _gby K dz Muf ]Jh~rhf jzZzaf_j bg\_klbpbc \ bgnhjfZpbhggu_
klhjhgu Zwjhihjlh\ b ijhba\h”bl_e_c¢c \ha“mrguo kj_"~kI\ m\_ebqgb
ijhbkoh”~bl g_ Ilhevdh azZzdmidzZ bghkljZzggh]l]h h[hjm~h\Zgby
hl_qg_kI\_gghc ZiizjZImju b hli_q_kI\_ggh]lh ijh]jzffgh]lh h[_ki_qgq_g

Gh ijb m\ _ebqg_gbb dhebg_klI\Z bgnhjfZpbhgguo kbkl f g bae
\hafh ghklv hrb[db dzd ijh]jzffbklZz 1Zd b ijh_dlbjh\sbdZ kbkl_ft

Dz ~"Zy ba hrb[hd \ihke_2kl\bb fh™ _1 ijb\_klb d g_h[jZIbfuf ihl
Ihf qbke_ g_eh\_qg_kdbf ~_jI\zf bf_ggh ihwlhfm klhlglbh[gZblv hk
ZgZeba b gZoh ~_gb_ hrb[hd \ bgnhjfZpbhgguo klekl_fZo
bgnjzZkljmdImj_

L _klbjh\Zgb_  gZ ijhgbdgh\_gb_ y\ey |ky f_Ih~hf hp_gdb
bgnhjfZpbhgguo kbkl _f kj_~kI\Zfb fh” _ebjh\Zgby ZlZdbevaehmfi
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| _klbjh\Zghp gblv \hafh ghklv hkms_kl\e_gby ijhgbdgh\_gby \ ij_
k_Iv b kijhlghabjh\zZlv \_jhylgu_ ihl_jb hl mki_rgh]h hkms_kl\e g

< k\yab k hlkmlkl\b_f f _Ih*heh]bb ijh\_~ _gby | _klbjh\Zgby ~
bgnhjfZpbhgguo bgnjZkljmdIimj b \ha“mrguo km”~h\m\ IlgZklgh
g_h[oh~bfhklv jZzajzZ[hldb ~Zgghc f_Ih~"heh]bb

<<?>?GB?

BgnhjfZpbhggZy [_ahiZzkghklv dzZd khklzZz\gZy qZklgbly[s_c kb
[ _ahizkghklb h[t_dIlh\ ]jZz "Zgkdhc Z\bZpbb \ ihke_~g__ \j_1
ijb\e_dz_ I d k_[_ \gfZgbklbbywggh \hagbdZxsbo ijh[e_f qglh h[ml
\g _"j_gb_f bgnhjfZpbhgguo | _ogheh]bc \h \k_ kn_ju "bag_"_yl _e

F_""mgZjh~gZy hjlj]ZzgbazZpby ]jZ *Zgkdhc Z\bZpbb BD:H \k_ ¢.
hij_~_e_ggu_ ~_ckl\by gZijZ\e_ggu_ gZ j_r_gb_ \hijhkh\
bgnhjfZpbhgghc [_ahiZzkghklb h[t_dlh\ ]jZz"*Zgkdhc Z\bZpbb > @

<f_kl_ k I_f dzd ihdZau\zZ_| ijzdlbdZ mfure_gq@qujZ\e ygby dh
0Z 9gZg_k_gb_ ms_j[Z bgnhjfZpbhgghc [_ahiZkghkld\bhpbdlh\ ]j.
bf_xI 1_g”~_gpbx d ihklhygghfm jhklm

D ijbf_jm \ ]h m kbkl_fZ izkihjlgh]lh dhgljhey gZoh”beZkv
f ""mgZjhrghf Zwjhihjlm KlzZf[meZ > @ |ZkkZ bjzf ~"Zggh]h Zw
"AZIv hlijZ\e _gby k\hbo \ha“mrguo km”~h\ g_kdhevdh gqZkh\

Dhfzgn"Z ZgZebdiAtetbk\ \uy\beZ gZ h~”rghf ba nhymfRQR \ k _Ib
(TheOnionRouter mqg_Ilgu_ ~Zggu_ “"ey kbkl_f m~Ze_ggh]h “~hklmi
f_""mgzZjh~guo Zwjhihjlh\ ijh*Zxsboky aZz "heeZjh\ aZ h”*gm r
<k _ wlb b ~“jm]b_ kemqgZb ijhgbdgh\_gby aehmfuhglihgigbdh\ \
ihdZzau\zxl glh kms_ ki\m_| g_h[oh~bfhklv h]_ki_gq_gby b
[ _ ahizkghklb \ Z\bZpbhgghc hljZkeb

DzZzd h”"gZ ba qZkl_c Zm~blz [_ahizkghklb gh\klphh\Z§by bkd ijt
f Th~hf hp_gdb aZsbs gghklb k_Ib k ihfhsvx fh” _ebjh\Zg!
aehmfure _ggbdZ k ihke_ _"mxsbf gZibkzZgb f hlg_Iguo bdlydmf_glh
gZc”_gguo hrb[hd

L _klbjh\Zzgb_ gz ijhgbdgh\_gb_ fh _I \uy\blv hrb[db dhlhju.
ijhims_gu Zm~blhf [_ahiZzkghklb eb[h rlZlgufb kpXlhijfffbfb zZ~fb
Klhblv hif_Iblv qgqlh P_gljZevguc ;Zgd Jhkkbckdhheénh » g@pbb Kkl
©H |j_[h\Zgbyo d h[_ki_q_gbx aZsblu bgnhjfZpbb_ jijbh/hKk\ms kI\
AN g_guo kj_"kI\ b hihjy*d_ hkms_kl\e _gby [Zgdhf Jhkkbb dhglj
lj [h\Zgbc d h[_ki_q_gbx aZsblu bgnhjfZpbb 1ijb hkms_kl\e .
A g_"guo kj_"kI\2a h[yaZe ijh\h”*blv Zm~bl bgnhjfZpbkilggkc [ _ah
| _klbjh\zZgb_f jZza \ 1|h» > @

LZd _ klhbl hif_Iblv Ihl nzdl qglh \ ]Jh m \ Jhkkbckdhc N_"_
n_" jZevguc aZdhg ©H [_ahizkghklb djblbg_kdhc bddmhjjufZpbhgc
Jhkkbckdhc N_"~_jZpbb?2 « > @ < "Zgghf azdhgblhggbhdbcba kr
bgnhjfZpbhgghc bgnjZkljmdImju yleyxlky bgnhjfZpbhggu_
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nmgdpbhgbjmxsb_ \ kn_j_ IljZgkihjlZz qglh iha\hey_| kqblzZlv |
kbkl_fu Z\bZpbhgghc hljZzkeb h[t_dlzZfb djblbg_kdBEggbgnjZklj
km[t_dlu h[yaZgu kha”Zlv b ih~A*_j b\zZIv kbkl_fmijh\dahiZzikghklb
hp_gdb [_ahiZzkghklb k ihfhsvx n_" _jZevguo hj]J]Zgh\ bkihegbl_ev
Kh]l]ezkgh ijbdZam N_”" jZevghc kem [u ih | _ogbgq_kdhfm b wd
hi N dZIjy ©H[ mlI\_j ~_gbb [I|j_[h\Zgbc ih h[_ki_q_gbx
agZgbfuo h[t_dlh\ djblbg_kdhc bgnhjfZpbhgghc bghicZkljmdln
N_ " jZpbb2 > @ \g_"j_gb_ hjl]ZgbaZpbhgguo b i_qggbhxkdbo
[ ahiZkghklb agZqbfh]h h[t_dlZz hjl]Zgbam _lky km[t_dIhf
bgnhjfZpbhgghc bgnjzZkljmdIimju \ khhI\_IklI\bb k ijh_dlghc
wdkiemZlZpbhgghc “hdmf_glZpb_c gZ agZqbfucghda@Zpddc lZg"z
\dexqZ_I| \ k_[y ZgZeba mya\bfhkl_c agzZgbfh]h jh[h_d@ b ijb
mkljZzg _gbx ijb wlhf ijbf_gyxlky g _kdhevdh kihkh[h\ keeo \uy\e .
| _klbjh\Zgb_ gZ ijhgbdgh\_gb_\ mkeh\byo khhi\_Tkl\mxsbc
gZjmrbl _e_c¢ hij_~_e _gguo \ fh” _eb m]jha [_ahiZkghklb bgnhjfZy
<ur_kdZazZggh _ ihdZau\z | g_h[oh~bfhklv jZajZ[hldb f_ Il
| _klbjh\Zgby gZ ijhgbdgh\_gb_ \ jZzfdZo Z\bZpbhgghm/mi)zZkeb b
gZklghklb

KIZg~ZjlgZy f_Ih~"heh]by

< Jhkkbckdhc N_~ jZpbb _"bgkl\_gguf “hdmf_glhf hibku\Zxst
ijh\_~ gby | _klbjh\Zgby gZ ijhgbdgh\ _gb_ yleyxlky j_dhf_g~©
klzg~ZjlbazZpbb [ZgdZ Jhkkbb-2.68-K ;J>B®;K>Zggu_ j_dhf_g"Zpt
jZkijhkljZzgyxlky gZ hjl]ZzgbazZpbb [Zgdh\kdhc kbkl bflu Bhgkbckdh
yleyxlky h[yaZzZl _evgufb gh j _dhf_g~Zl _evguc klZImlkh Nihndmf_glZ
j_r_gbx hjljZzgbazpbb ;K JN \f_klh _]h hI®* _evguo ihelky gbc fh]
bgu_ iheh” _gby h[_ki_qgqb\Zxsb_ wd\b\Ze glguc ZgZetpgguc n
bgnhjfZpbhgghc [_ahizZkghklb \ Z\IhfZlbabjh\Zgguo pZgdh\kd!
jZaebgguo klZ*"byo bo "bag_ggh]h pbdeZ

D kh 'Ze _gbx g9gzZ ~Zgguc fhf_gl g_ kms_kI\m_| f _I¢hBPheh]lbb -
djblbg_kdbo bgnhjfZpbhgguo h[t_dlh\ ihwlihfm fgh]b_  dhfiZ
bkihevamx!| bghkljZggu_ f _Ih*heh]bb ~ey | _klbjh\Zgby gZ ijhgbdg

GZ "Zgguc fhf_gl kzZfufb jZkijhkljZzg _ggufb y\eyxlky ke _~"mxsb _

1. OSSTMM =The Open Source Security Testing Methodology Manual [6];

2. NIST Special Publications 800-115 Technical Guide to Information Security Testing
and Assessment [10];

3. OWASP (Open Web Application Security Project) Testing Guide [9];

4. PTES xPenetration Testing Execution Standa@echnical Guidelines [7].

LzZzd  klhblv h[jzZIblv \gbfzgb_ qlh \ Jhkkbb dzZd J[ueh hIf
bkihevamxlky j dhf _g”Zpbb \ h[eZklb klZg"Zjlb@ZBb#kRpZgdZ Jhk

> @ gh ijb wihf \ gbo g_I| f_Ih*heh]bb ijh\_~ _gby |I_klbjh\Zgb

g_h[oh~bfhklb |_klbgiZ\Zg@laguo klZ"byo jZajZ[hldb b jZa\blby [z
kbkl_f
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Dz ~"Zy ba i_j_qbke_gguo \ur_ f_Ih~heh]bc y\ey |Iky mklhy\rb
bf xsbf ijbf_jgh h"bgZdh\mx kljmdImjm b f_Ih~bdm ijh\_"~ gby
JZKkkfhljbf h[h[s_ggmx kljzZl_]bx ijh\_~ _gby |I_klbjh\Zgby gZ ijh¢
1. Ih”*]lhlh\dE klIbjh\Z gRyecengagement Interactions).

2. K[hjza\_7~u\zl_eNhgogdmtelligenceGathering).

3. Fh~_ebjh\Zgh HBhreat Modeling).

4. :gZebmaya\bfh Kluleerability Analysis).

5. WdkiemZ[(Exployation).

6. IhkdwdkiemZ[(EgsbBxploitation).

7. GZibkZgbg lgttbdmf _gReporting)

>7Z9g9gZy kljzl_1by fh _ I [ulv bkihevah\zZgz ~"ey | _klbjh\.
bgnjZkljmdImju gh \ klyab kh ki_pbnbgghklvx bgnjZkipidImju ]j:
\hagbdz_| g_h[oh”~bfhklv jZajz[hlZlv f_Ih*"heh]bx Ihkllgjm\Zgby
"ey \ha”“mrguo km~h\

F _Ih~ heh]by | _klbjh\Zgby "ey \ha“mrguo km”h\

JZkkfhljbf ihdZaZggmx jZg__ h[h[s_ggmx KkljzZl _Jbngghadhgl_ dk
[ ahiZkghklb

Ih~Thlh\dZ d |_klIbjh\Z edngag@heht Interactions)

>Zgguc imgdl y\ey Iky kh[bjzZl _evguf ey \k_o dhffmgbdZpbc
\j_fy \uiheg_gby ih”]lhlh\db aZdexqZ_|RyldZd Engagerh@nt {(RE
ljZ\beZ mqZklby < NZgghf “hdmf_gl_ hibku\Z_IE¢yjlkgucklbjh'
kdhmi gzZ[hj Z"hghXdlu deb IgldhtZg”ru bgnhjfZpby h[ hlq_lgu
Ahdmf _glZzo b “Zlu kh\_sZgbc f_""m bkihegbl _eyfb b aZzdZaqbdhf

Kms_kI\m_1 Ijb IbizZz | _klbjh\Zgby

1. White box testing L _klbjh\Zgb_ [_euf ysbdhf

ljb 1Zdhf | _klbjh\Zgbb bkihegbl _ex ba\_klgZ \ky_ bgaajlfZpby
k_I1b z~j_kzZ ijb gZigbghb_Ygbly \hafh'gh ij_"hklZ\e_gb_ bkoh”*guo

LZd dzZd mqgblu\Z _Iky ki_pbnbdZ \ha“mrgh]h kmpfg\Zgbb ijb |
"he g ij_"hklz\eylvky fZdkbfmf ba \hafh ghic ckgnhjjfiapbb =+
ijbe _1Z \ue _1Z Ibi \ha”“mrgh]h km~gZ ijbf _gy _fh_ h[hjm~h\z
bkihevam_ fu_| _ogheh]bb b IZd "Ze _

2. Grayboxtesting L _klbjh\Zgb_ k_juf ysbdhf

ljb 1Zzdhf | _klbjh\Zgbb bkihegbl_ex ba\_klgZ Ihggmdh qZk
bgnhjfZpbb d ijbf_jm Ibi b ijbf_gy fh_ h[hjm”~h\Zgb _ gh
ki_pbnbdZpbb b *"jm]b_ mlhgg_gby

3. Blackboxtesting L _klbjh\Zgb_qg_jguf ysbdhf

< N"Zgghf |I_klbjh\Zgbb bkihegbl_ex g_ ~Z_lky bghhigdbyby h p.
djhf_ h[s_"~hklmighc 1Zdhc dzZd z~j_k ghf_jj _ckZ b lzd "Ze_ _
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K[hj jZza\_"u\Zl_evguo hilgenceGathering)

K[hj jzZza\_~u\Zl_evguo "“Zgguo y\ley_Ilky \Z 'guf wlzZihf \ [|_Kk
ijhgbdgh\_gb_ < rbjhdhf kfuke_ "~Zgguc wlZi ho\Zlu\Z | ©b
ihevah\zZl_eyo ijh]jzffguo ijh~mdlZo b h[hjm~h\Zgbbfhijbl dhlhjh
[ulv h[gZjm g aZdZagbdhf

< aZ\bkbfhklb hl 1Ibiz |_klbjh\Zgby bkihegbl_dx Ilgdmpoh”~bfh
bgnhjfZzpbx dZzZd

Z™j_kZ dhfizgbhb

bf gZ ihevah\Zl_e_c

bgnhjfZpbx ba khpbZevguo k_ | _c¢c h dhfiZgbb
bgnhjfZpbx ba khpbZevguo k_|I ¢ h ihevah\Zl_eyo
Z™j _kgh_ijhkljzZgkl\h

bkihevam_fh_ h[hjm~h\Zgb _

h[s_~hklimigu_ k_j\bku

Ahkimigu-ijpgh  _gby b 1Zd "Ze_ _

ljb mq_|_ ki_pbnbdb ijh\_~ gby | _klbjh\Zgby \ha”“mrgh]h km~

g_h[oh”~bfh magZlv IZdmx bgnhjfZpbx dzd
dhfizgby dhlhjhc ijbgz”~e_"bl \ha”“mrgh_ km~gh
bf gZ \hafh'guo ihevah\Zl_e_c
bgnhjfZpbx ba khpbZevguo k_|_c
ghf_j [hjlZ
fhr_ev \ha”“mrgh]lh km~*gZ
bkihevam_ fh_ h[hjm~h\Zgb _
fZjriml ihe_1Z k ihfhsvx | _AbgiBelnébbba ~jm]bo bklhggbdh\
bkihevam_fu_ ijhlhdheu i_j_~Zqb ~Zgguo

Fh” _ebjh\Zgb _(fhigedt &Modeling)

K[hj jzZa\_~u\Zl _evguo ~Zgguo y\ey Iky \Z guf wlzZihf \ 1 _Kk
ijhgbdgh\ _gb _ < rbjhdhf kfuke_ ~Zgguc wlZi ho\Zlu\zZ_ | b
ihevah\zl_eyo ijh]jzffguo ijh~mdlZo b h[hjm~h\Zgbb ijb dhlhjh
[ulv h[gZjm  _g aZdZaqbdhf

Fhr _ebjh\Zgb_ m]jha iha\hey_ | hibkzZlv kms_kl\mxsb_ m]jhau
[ _ahiZzkghklb bo ZdimzZevghklv \hafh ghklv j_ZebaZpbb b ihke_

Hkgh\guf imgdlhf *"ey fh”®_ebjh\Zgby m]jha y\ey_Iky fh”_ev aeh
\ha"mrghim*gzZ fh gh \u”_eblv ke_"mxsbo aehmfure_ggbdh\

BgkZc”™ _ju

JZ[hlgbdb Zwjhihjlh\ b beb \hamrguo km~h\ k ij_klImigufb
;hevrbgkl\h \gmlj _ggbo jZ[hlgbdh\ Zwjhihjlh\ b \ha“mrguo km~h
aZdjuluf “ey k\h[h~gh]h ihk_s_gby h[t_dlzZf aZzZdjuluf bgnhjfZpbt
ijyfhc “hklimi d h[hjm~h\Zgbx b \gmlj_ggbf k_lyf\lzatEdghkik]lml b
ijhoh”~blv "hkfhlj f_g__ .IsZl_evgh
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Aehmfure _ggbdb kj ~b iZkkZ bjh\ ZwjhihjlZ b beb \ha*mrgh]h

>Zggu_ aehmfure_ggbdb nbabqg_kdb gZoh”ylky \ @wphihjlm
Ahkimi d \gmlj_gg_c k_Ib ijb g_~hklZlhggh dhjj_dlghtbjZ[hl_ kbkl

M~"Ze ggu_ aehmfure_ggbdb

>Zgguc Ibi aehmfure_ggbdh\ g_ gZoh”blky nbabq_kddbf \ Zwjh
\hafh ghklv bkihevah\zZlv zZ\IhfZlbq_kdb_ ZlzZdb ijhggdbffghzd \j_~h
h[_ki_qg_ gralware eb[h bkihevah\zZlv 1Zj] _Ibjh\Zggu_  ZlZdb |
advancedpersistentthreat (APT F_klhiheh  _gb_ aehmfure_ggbdzZ \ ~Zgghi
hidju\zZ _| \hafh ghklv ijh\h”~blv fgh  _kI\_ggu_ m~Ze_ggu_ ZlzZdb

gZeba mya\bfWulherabilityAnalysis)

gZeba mya\bfhkl _c¢c ih*jZzamf_\Z | ijhp_kk gZoh ~ _gbly hrb[hd
kbkl _fZo b ijbeh” _gbyo dhlhju_ fh]lml [ulv bkihevah\lZgu aehrt
ijb\_klb d dhfijhf_IZpbb ~Zgguo
Bkihevamy ihemqg_ggu_ gZ i_j\uo wlZiZo Z"j_kZ Bobgnhjfz
g_h[oh”~bfh ijh\_jblv dZ ~uc ihjl b k_j\bk ijb bkihevah\Zgbb ijhlh
IP(TCP b UDP b i j_"Zgm ~Zgguo ih “jm]bf ijhlhdhezf _keb wlh
RulesofEngagement G_h[oh”bfh gZclb mya\bfhklb ih ihemqg_gghc bg
aZims_gguo k_j\bkZo b ijhlhdheZo \ Jeh[Zevguo [ZaZo mya\bfhkl
;Zgd "~Zgguo m]jha [_ahiZkghklb bgnhjfZpblWRLNKLWD
http://www.bdu.fstec.ru/vul;
;ZaZmya\bfhkICME (Common Vulnerabilities and Exposures) URL:
http://cve.mitre.org/;
GZpbhgZeZpZy gguoya\bfhkjZpbhgZe \bgk]thInkllZg”"Zjlh\
| _ogheh({Kational Vulnerabilities Database of National Institute of Standards and
Technology) URL: https://www.nist.gov/programs-projects/national-vulnerability-database-
nvd.
Bkihevamy ihemqg_ggmx bgnhjfZpbx bkihegbl_ev fh _| ijh\_
ZgZeba ihemg_gguo ”~Zgguo b \u[jZlv gZb[he_ _ b jRewlb\gu_
ZgZebaZz

WdkiemzlZpby ([SORLWDWLRQ

NZazZ wdkiemzZlZpbb mya\bfhkl_c nhdmkbjmhdhkyg bdldle xdikll neizg h
d kbkl_f_ beb j_kmjkzf b h[oh”_ kbkl_f [_ahiZkggkfbwlZeZ\gul
yley Iky gZoh ~ _gb_ hkgh\ghc lhgdb ijhgbdgh\ _gby \eb Iv \ha”"
Zwjhihjlz

>7Z99Zy nZaZ hibjz_|ky gz ij_~urgrsibca wiya\kfhkl_c GZ hkg
gZc”_gghc bgnhjfZpbb ijbgbfZ_Iky j_r_gb_ h[ ewdkbgrhZlZpbb
mya\bfhklb \ aZz\bkbfhklb hl ihemqgz_fuo ijb\be_]bc

LZzd_ \hafh g kemqgZc hlkmlkl\by gZc” _gguo b himN\ebdh\Zg:
ijhljzffghf h[_ki_qg_gbb b beb ~hklmiguo k_j\bkZo htblfhdhf ken
ijh\_klb eb[h ZgZeba dh~Z ijb gZebgbb eb[h gZclb bkiheg
k_j\bkh\ b ijbeh”_gbc b ijh\_klb bo ~_dhfibeypbx &bdzd _ ij
N _dhfibebjh\Zggh]lh ijbeh” _gby
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IhkiwdkiemZlZpby 3RVW ([SORLWDWLRQ

NZaZ itwidkiemZl|lZpbb aZdexqgZ_|ky \ ZgZeba_ ihemgblggh]h ~hk
kbkl _f_b ZgZeba_ ~Zevg_crbo ~_ckl\bc d bjlkkfe jmm>x$ f]phima2@b
k Ib eb[h ihbkdZ gm\kl\bl _evghc bgnhjfZpbb

< oh”_ ~Zggh]lh wlziZz g_h[oh”bfh ihkljhblv dZjIm K _Ih \hafh
dhlhjuo fh™ I [ulv bgl_j kmxsZy bgnhjfZpby b \hafh gu_ imlb d
maeZf

GZibkzZgb_ hlg_lguo "hdmf_glh\ 5HSRUWLQJ

GZibkzZgb_ hlqg_Ilguo “hdmf_glh\ y\ey Iky \Z guf wlZihf ijh\_"_
gZ ijhgbdgh\_gb_  Bf_ggh wlhl ~hdmf_gl \ihke_7kl\bb [m”~_1| ¢
AZdZagbd b gZibkzgb_ ih~jh[gh]h imlb wdkiem4VvZphke Hh\hafh
mf_gvrblv dhebqg_kl\h kihjguo fhf_glh\ b g_"hihghfZlgfod f_""m
Bkihegbl e f

A:DEXQ?GB?

< ]Jh~ m \ Jhkkbckdhc N_" jZpbb [ue ijbgyl n_" jZevg
[ _ ahiZkghklb djblbg_kdhc bgnhjfZpbhgghc bgnjakIfmgZmphbaIhkktk
hi <« -NA > @ < "Zgghf azZdhg_ h~gbf ba kmJ[t_dlh\

bgnhjfZpbhgghc bgnjZkljmdImju yleyxlky bgnhjfZpbhggu _
nmgdpbhgbjmxsb_ \ kn_j_ ljzgkihjlz qglh “he gh kqgblgdlaky h[hk
bgnhjfZpbhggu_ kbkl_fu Z\bZpbhgghc hljZkeb ij_~klzZ\eyx|
djblbg_kdhc bgnjZkljmdImju

DZ ~uc h[t_dIl djblbg_kdhc bgnjzZkljmdIimju g_h[ohgbdbgbgZebal
mya\bfhkl ¢ dzd Ih]Jh |j_[m_I ~Zgguc n_" jZevguhfagdHhg gh
Jhkkbb g_ kms_kI\m_1I| h[s_c f_Ih*heh]bb |_klbjh\Zgby

< "Zgghc klZlv_ Jue ijh\_" g ZgZeba b jZajZ[hldZ fylhy¥heh]bb
ijhgbdgh\_gb_ \ha“mrgh]h km~rgZ >ZggZy f |h*heh]by fh™ | [ul\
fhr_ebjh\Zgby ~ _ckl\bc aehmfure_ggbdz \ jzZfdZo ijh\_"~_gby
djblbg_kdhc bgnjZkljmdImju

;B;EBH=J:NBQ?KDBC KIBKHD

1. lheh” _gb_ ;ZgdZ Jhkkbb ©H I|j [h\Zgbyo d h[_ki_q_gbx aZs
ijb hkms_kl\e_gbb i_j_\h~h\ ~_g_"guo kj_"kI\ b h ihjy~rd_
:Zgdhf Jhkkbb dhgljhey azZ kh[ex” _gb _f Ij_ [h\Zgbwa d h[_Kki
bgnhjfZpbb ijb hkms_kl\e_gbb i_j \h*h\ ~ g "guo kj_~klI\2 hl
< -1 BgnhjfZpbhggh ijz\h\h_ h[_ki_g_gb_ =:J:GL ]
Ahihe \ j_~ hl fzZy httpJ/bdsb.garamu/70191962/ ~"Z1Z h[jZs_gby
26.04.2018).

2. ljbdZa N_~ jZevghc kem [u ih | _ogbq_kdhfm b wdkihjlghfmn
ml\_j"~ gbb Lj [h\Zgbc ih h[_ki_g_gbx [_ahiZkghklb agZq
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10.

11.

diblbg_kdhc bgnhjfZpbhgghc bgnjZkljmdIimju Jhkkbckdhc
< Jhkkbckdzy ]Za_14ZjlZ 50524.

Kilzg~zZjl ;ZgdZ Jhkkbb K#B-;J BQH{_ki_q_gb_ bgnhjfZpbhggl
[ _ ahiZzkghklb hj]l]zZzgbazZpbc [Zgdh\kdhc kbkl_fu Jhkkidbckdhc N
ZgZeba | _ogbq_kdbo ~Zgguo ijb j_Z]bjh\Zgbb pgpah ggdyxb”™ glu
[ _ ahizkghklb ijb hkms_kl\e_gbb i_j_\h~h\ ~_g_"guo kj_"kI\?

<« H> P _gljZevguc ;Zgd Jhkkbckdhc N_" jZpbb ]
N_~ jZevguc aZdhg ©H [ _ ahiZzkghklb djblbg_kdhc b (
bgnjzkljmdIimju Jhkkbckdhc N_”_jZpbb? hI-NA 85/ «
http://www.consultant.ru/ @ FXPHQW FRQVBGRFB/$:B NZIZ h
26.04.2018).
Cyber attack hits Istanbul Airport passport control system // The Hacker News. URL
https//thehackernews.com/2013/07/Istanbul-airport-cyber-attack-virus.html "~ Z1Z
h[iZs_gby
HerzogP. OSSTMM 2 The Open Source Security Testing Methodology Mantal /
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leave-backdoors-ope-cheap-remote-desktop-protocol-attacks "Z1Z h[jZs_gby
20.08.2018).
OWASP Testing Guide 4.0 // OWASP. URL: https/Avww.owasp.org/images/1/19/Qp&
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Technical Guide to Information Security Testing and AssessmBri¢arfone,F.
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h[jZs_gb#08.2018).
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M>D

IJBF?G?GB? KBKL?FU '925 '0( >EY H;?KI?Q?GBY
LJ?;H<:GBG:<B=:PBHGGUO KI?PBNBD:RNPC BRNAV1

Jm[ph\ ? : “hp_gl dZn_"ju ©JZ"bhwe_dljhggu_ kbkl_
dZzg™ | _og gZmd
N=;HM <H ©OKIZddj[mj]kdbc ]hkm~ZjklI\_gguc
mgb\_jkb]jiZ2 "ZgkdhdZpbba
] KzZgldll _j[mj]
JZkkfhlj_gu Ij_[h\Zgby gZ\b]Zpbhgguo ki_pbnbdZpBaZyglZ3 \tbafhT @ klivhd
ijbf_g_gby kbkl_fu [eb g_cDypROMBAD klh kbkDME/DME qglh ihalhebl
agZqbl _evgh kgbablv jZkoh~u gZ \g_"j gb_ b | _ogbd¢ d&glhg khdkem blzZghb
kbkl_f

Dexq_\u_ keH\ZahiZzkghklv ihe_Ih\ gZ\b]ZpbhggZy ki_pbnbdZphby 513
DVOR/DME, DME/DME.

<<?>?7GB?

>ey \ha”“mrgh]lh ijhkljzgkI\Z 1lj_[mxs_]lh h[_ki_q_gby \ukhdhlh
gZijbf_j jzZchgz zZwjh~jhfz f_"~mgZjh~ghc hjlJZzgbazZpb_c ]jz°
j_dhf_g"m_Ilky ijbf_gylv gZ\b]Zpbhggu_ ki_pbnbdZpbbglb13 b ¢
ijbgyluf Ij_[h\Zgbyf [hjlh\h_ h[hjm~h\Zgb_ "~he gh h[_ki_qb\Zl
0ZjzZdl_jbklbdb > @
Lhgghklwh \j_fy ihe_Ih\ \ \ha“mrghf ijhkljZgkl\_ beb ih f.
51%$9 b 513 [hdh\Zy b ijh*hevgZy ih]j_rghklb kbkl_fu “he gu [

“f f \ l_q_gb_ ihe Ighlh \j f gb <h \j fy ihe_Ih\ \
ijhkljzgkl\_ beb ih fZjrimlzf 513 [hjlh\Zy gZ\b]ZpbhggZy kb
\urzZ\ZIlv wdbiZz m ij_"mij_"~_gb_ \ Ihf kemqzZ_ _ké¢dZ Jhjbah

hij ~ e gby dhhj*bgZ!l <K ij_\ukbl f f fk\\qZkylghklvx
+ P_ehklghklvG _bkijz\ghklv [hjlh\h]h gZ\b]Zpbhggh]h h[hj
deZkkbnbpbjm _lky ih ghjfzf e dgdckhikighgbh k_jv_aghl]h hldzaz
gZk
+ G_ij_julghklvIihl_jy nmgdpbb deZkkbnbpbjm_Iky dzd
g_agZgbl _evgh]lh hldzZzaz _keb wdkiemzZlzgl fgz\b]JZgbbbgmgx ~j
kbkl_fm b ke_~h\zZlv \ khhI\_Ikl\mxsbc Zwjhihjl
Ke_ ~m_| hif_Iblv qlh gZ\b]ZpbhggZy ki_pbnbdZphghkhbblbh |j
fhgblhjbg]Z \dexqZ _|
lj _ [h\Zgby d nmgdpbhgZevguf \hafh ghklyf h[hjm~h\Zgby
lj_ [h\Zgby d o0zZjzdl_jbklbdzf gZ\b]JZpbhggh]l]h h[hjm~h\z
h]_ki_qgbl \uiheg_gb_ Ij [h\Zgbc ih IThqghklb b gZ~_"ghklb
lj _[h\Zgby d gZebqbx kj_"klI\ Z\bZpbhggh]h gZ[ex”®_gby jZ
beb Z\IhfZlbg_kdh]h aZ\bkbfh]h gZ[ex™ _gby
AhimklIbfu_ bgl _j\Zeu [hdh\h]h jZa”® _e_gby fZjrjmlh\ H<>
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< gZklhys__ \j_fy \ Jhkkbb ijbf_gy_|ky dhgp_iplghcggb]Zpbb
"ZlgbdZo h[hjm~h\Zgbb WIZ dhgp_ipby ij_~iheZ]dhiggeyp j Zeb
ki_pbnbdZpbc 513 b 51%$9 ijbf_gylv kljh]h h]l]h\hj_ggu< \ ijbdZa

hi gZ\b]Zpbhggu_ kj_"klI\z
DME/DME;
DME/DME/IRS;
GNSS.
ljb \g_"j_gbb dhgp_ipbb d&\pbH%pddbhc gZ oZzZjzdIPBRkIbdZo
dexqg_\hc azZz”"Zq_c klzg_| h[_ki_qg_gb_ Ij_[mhihd Ihidgoghkhd g gZ"_
[m”~ | ijbgbfzZlvky \h \gbfzZgb_ Ibi gZ\b]JZpbhgguo *"Zlgbdh\ > @
P_evx klzZlvb y\ey |Iky hp_gdZ lIlhgghklguo d¥QRIDMEbkébd kbkl _
hij_~ e _gby \hafh ghklb __ ijbf_g_gby “ey h[_ki_q_hdgubj [h\Zg

ki_pbnbdzZpbc 513 b 51%9

Hp_gdZ \hafh ghklb \g_"j_gby kbkl_fu '925 '0(

ljb hp_gd_ \hafh ghkl _c DKVORIDME h[_ki_qgblv \ukhdhlhggmx
gZ\b]Zpbx \ jZchg_ Zwjh”jhfZ p_e_khh[jZagh kjzZ\d&iblkl _fhozZjzdl
DME/DME | _dhf_g™"m_fhc ey h[_ki_q_gby Ij _[h\Zgbc gZ\b]Zpbhggt
513 b 513%9

Lji [h\Zgby d Ihqghklb b gz~ "ghklb gZ\b]J]Zpbhgguo kbkl _f
[Z[ebp_ > @

LZ[ebpzLj Hh\Zgby BD:H ih Ilhqghklb b gZ~_ "ghklb gZ\b]Zp

. . Lbi 513 51%$9
0Zjzdl_jbkl{—r S o3

LhqghkW f 1850 925 555
P_ehklghklv |0.99999 | 0.99999 | 0.99999

>hkimighklv ]0.9999 [0.9999 |0.9999

OzZjzdl _jbklbdb h[_ki_qgqb\z_fu_ kbkl_fhc '0O( 'O( ijbf_f aZz
hij ~ ebf fh | eb kbkl_fz '925 '0( h[_ki_qgblv I1Zdb_b ijlmzjzdl_
dZdbo mkeh\byo AhgZ dhjj_dpbb kbkl _fu '0O( 'O( bf__1 keh gmx
aZ\bkbl hl \azbfgh]h iheh™ _gby fZydh\ b hl bo Ilhgghklguo ozZjzdl

>ey h[_ki_q_gby ahg dhjj_dpbb Ij_ [mdiuoOjzaf jpaf $zZwxl \
\_jrbgZo jzZ\ghklhjhgg_]lh Ij_m]hevghidi] \idkizgighih \df beb f f
jZ"bmk Zwjh~jhfghc ahgu > @ J_anZeybXmjgZzkg 14Q~NhdBagly ol

kbkl_fz '0( 'O( h[_ki_gb\zZ_I Ij_[m_fmxhqphkbh deyo ki_pbnbdzZpb
51%$9 513b513 gZ jbkmgd_ bah[jZz _gu djb\ufb]h_plh]E b Jher
H[_ki_qg_gb_ Ij [h\Zgbc 513 djb\AylaAblge \h\ihhglp 1Zd dZd c
h[_ki_qb\zZ _Iky ihegh_ i_j_djulb_ jZ[hqbfb(hZedkMNhiigtOd ahgu

ljb jZkq_|_ ahgu dhjj_dpbb j_Zevguo fZldhV¥ZIlyy hdobhm~bfhjzZad ju b

nhjfz fh™ | [ulv h]jZgbg_gZ \ebygb f j ev_nZ > @
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JZKkkfhljbf kbkl_fm '925 1p{ba\h”~bl_eb JZ"bhgZ\b]Zpbhgg
h[hjm~h\Zgby hif_qgzZxl qlh KDI fZydzZ 925 g_ “he " gZ ij_\urZlv

ih]lj_rghklv fh* | ~hklb]Zlv f > @ AZy\e _ggZy ijhbaih”bl_e f
'925 1Zzd°_ g_ “he"gZ ij_\urzlv f h~gzZdh gZ ijzdlbd_ qlh ih”I\_
Imedh\h ih]j_rghklv khklzZ\ey | + f

Jbkmghdhgu dhjj_dpbb '0O( '0( "ey jZaebqguo gZ\b]Zpbhgguo Ki_

AhgzZ dhjj_dpbb kbkl_fu '925 '0( ij_~klz\ey_I kh[hc djm] >
jZkq_Ih\ jzZaf_jZ ahg dhjj_dpbb ke_~mxsb_ ahgZ haglyjhcdpbb
ki_pbnbdzZpbb 513 51%$9 khklz\ey | df Z ~ey ki_plbnbdZpbk
LzZzdbf h[jzZahf ih lhgghklguf oZzjzdl_jbklbdzf kbkl_fz '925
h[ _ki_gblv \ukhdhlhggmx gzZ\b]JZpbx \ jZchg_ Zwjh”jhfZ gh
h[ _ki_g_gby gZgZevgh]h wlZiZ aZoh”"Z gZ ihkZ”~dm

JZkkfhljbf \hijhk gZ”~_"ghklb gzZ\b]Zpbhgguo kbkl_fljljd hldZa_
fZydh\ '0( hklzZ\rb_ky ijh*he Zl jZ[hlm h~rgzZdh \ ahg_ dhjj_
g_agZgbl_evgZy g _i_j _djulZy h[eZklv >ey[_ jZkiddZghcjh¥ZldHklb
\hkihevam_fky klzg~Zjlgufb nhjfmeZzZfb > @ Bgl_gkb\ghklv hild

1
0O —
Tk\gl’ (1)
1" Logitkj_~g__ \j_fy gZjZ[hldb gZ hldZa
< _jhylghklv [_ahldZaghc jZ[hlu

t

Tkigh Qa
I . (2)

Kh\j_f _gguc fzyd 'O(bf__I| gZjzZ[hldm gZ hldZa q > @
\_jhylghklv [ _ahldZaghc jZ[hlu h~*gh]h fZydZ

t
J[ - 20000 0.0000 . (3)
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Lzd dzd h~bg ba Ij_o fzZydh\ ih kmlb y\ey Iky j_a_j\guf
[ _ahldZaghc jZ[hlu kbkl_fu jZ\gZ
2

th 00 1 1J 0.00005 - (4)

Kh\j_f gguc fZyd '92®f_ | gZjZ[hldm gZ hldZa g>@ LZc
hrghlh ba fzZydh\ kbkl_fu '925 '0( ih\e_q_I| azZz kh[hc hldzZa \k
\_jhylghklv [_ahldZaghc jZ[hlu jZ\gZ
J 0.000x

[h '92% '0( 5)
J amevlZlu jZzkq_Ih\ ij_~klZ\e _gu gZ jbkmgd _

<b”rgh qlh \ZjbZgl ba I DeviglyldHMME [m~ | h[_ki_gb\Zlv

l[j [m_fuc mjh\_gv gZ”~_ "ghklb \' I _qg_gb_ gZkffda "921HO\( _fy dzd
+\ I_q_gb_ h~gh]lh gzZkz ?keb mq_klv qglh wlzZi ij_bihkZ”hqg
azZzgbfz_| g_ [he__ + fbgml |h ihemg_ggu_ o0ZjzZdl_jbklbd

lj [m_fuf 0zjzdl_jbklbdZf ih g_ij_julghklb h[kem b\Zgby

1
0.99905 ¢
0.9999
0.99985 ¢
0.9998 ¢
0.99975 ¢
0.9997 ¢
0.99965 ¢
0.9996 1
0.99955 ¢
0.9995

0

DME/DME

L,
1 2 3 4 5 6 7 8 9 1

Sy

Jbkmghdk jhylghklv [_ahldZaghc jZ[hlu '0( '0O( b '925 '0(

P_e_khh[jZzagh ijbgylv f_ju ~ey ih\ur_gby gzZ~_"ghkbu@az kq_l
f jhijbylbc baf_g _gby j _]Jezf glzZz | _ogbqgq_kdh]h h[kejmhb\Zgby
[he__ qzZklh_ i_jbh”bg_kdh_ h[kem b\Zgb_ Z 1Zd _ gZebqgb
dhfie_dlZz azizkgh]h bfms_kI\Z b ijbgZ”e_"ghkl_c¢c HRlrgbf ba
kem blv mklzZzgh\dZ ~hihegbl_evghc klhcdb k h[hjm~h\Zgb _ f h
l[j [m_1 kh]l]ezkh\zZgby k azZ\h~hf ba]hlh\bl_e_ f gz ij_"fyl \hafh"
mjh\gy j_a_j\bjh\Zgby < p_ehf gzZ”~_ “ghklv ekl Iy '925keX(uf
f _klhf

Hp _gbf wdhghfbg_kdb_ aZljZlu gZ \g_"j_gb_ bbhZkéwmo b\Zgb _
kbkl_f ijb wlhf ijb\_~_f bo d klhbfhklb h[hjmBVORGIME Klhbfhk
khklZ\ey | ijbf_jgh luk "~hee KR: Hp_ghqgu_ ~hihegbl_ ¢
ijb\_~ ggu_ d wlhc kmff_ khklZ\eyxl > @
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\hal\_~ gb_ a”Zgbc b khhjm  _gbc
ljZgkihjlbjh\dZ h[hjm~h\Zgby
mklZgh\dZ h[hjm~h\Zgby
hle_|
Djhf_Ih]lh _ " _]Jh”gu_ IjZlu khklZ\eyxl
h[kem b\Zgb _
Zj_g™Z a_feb
we _dljhwg _jlby
lhegu_ azZljZlu 6 \ luk "~hee KR: "ey kbkl_fu ba lj_o fzZyd
\ujZablv nhjfmehc

S{t) 37300 {1.77 0.17 1 (6)

Klhbfhklv '925 '0( khklz\ey | ijbf_jgh luk ~“hee KR: > @
"hihegbl _evgu_ aZljZlu ijb\_~ ggu_ d wlhc kmff_ khklZ\eyxl
\hal\_"~ gb_ a”Zgbc b khhjm  _gbc
ljZgkihjlbjh\dZ h[hjm~h\Zgby
mklZgh\dZ h[hjm~h\Zgby
hle |
Djhf_Ih]l]h _° ]Jh”gu_ |jZlu khklZ\eyxl
h[kem ' b\Zgb _
Zj_g™"Z a_feb
we dljhwg _j]lby
lhegu_ azljzZzlu 6 \ luk “hee KR:'92®8YyO0KbkH db \ujZablv
nhjfmehc

S{t) 6007(1.84 0.13't (7)

Kihd kem ' [u h[hjm~h\Zgby dZd ijZ\beh khklzZ\ey | e | |
hih[jZabf j_amevIZlu jZzkq_IZ \ \b”_ ]jZnbdZ jbk eblZdhabpu
ihdZau\Z | agZqbl _evguc wdhghfbg_kdbc \ub]jur ijb bkihevah\:
dhlhjuc ih ~“hklb*_gbb ghjfZlb\gh]h kjhdZ kem [u khklZ\ey | >

LZ[ebpZAZ+jZlu gZ \g_"j_gb_ b h[kem ' b\Zgb_ kbkl_f gZ\b]z

AZljZlu gZ \g_"j_glt
Kbkl _fz gz\b]Z h[kem'b\Zgb_ kbkl_f g
1h~ ThA 1h" 1h”]
Someove luk “heg 1593 2340 3096 3861
SDVOR/DME luk ~hdq 1182 1494 1884 2274
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4[”][]"!‘3_. TBIC. TOJIT.
3500+
3000+t
2500+
EGGG-W
15007
10001
500+

t. T.
+ + + + + + + + + + + + + + -:P-
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Jbkmghdp £tgdZ Jh*h\uo aZzZljzZl gZ '0( '0( b '925 '0(
A:DEXQ?GB?

ljh\_~ _ggh_ bkke_"h\Zgb_ ihdzZaOR/DYEhikdkiebd h[_ki_qgblv
\uiheg_gb_ Ij_[h\Zgbc gZ\b]Zpbhgguo ki_pbnbdZpbc Zd3\ b 513
jZchg_ zZwjh~jhfz Z 1zd _ lj_[m_fmx gZ”_ "ghklvighklimkibe gbk
dzZzq_kI\Z | _ogbqg_kdh]h h[kem b\Zgby i _j_kfhljz j_lezZf_gl.
h[kem b\Zgby Wdhghfbg_kdbc ZgZeba ihdZaZkjzydh gbxkggZy ki
'‘O( '0(C lj_[m_I f_gvrbo azljzl gZ \g_"j_gb_ b h[kem &d\Zgb_ IZ
lj [m_Iky h~rgzZ ihabpby jzZaf_s gby h[hjm”~h\Zgby \fplkh I _o
gZoh”blky gZ |_jjblhjbb ZzZwjh~jhfz b fh _| Julv h[_ki_q_gZ
ijbkmlkI\b_f h[kem b\Zxs_]h i_jkhgZeZ

Lzdbf h[jzahf \g_”"j_gb_ \ Jhkkbb gZ\b]Zpbb hKodZogghc g
(PBN ihal\hebl agzZzqgbl_evgh m”~_r_\blv \g_"j_gb_ i ghktc a&alb\guo
kg | khdjzZzs _gby dhebqg_kI\Z ihlj_[gh]h h[hjm~h\Zgby kgb g
| _ogbqg_kdh_ h[kem b\Zgb_ Z lzd _ azljzl gz 4jlhg"m a_f
jZ"bhl_ogbg_kdh]lh h[_ki_gq_gby ihe_Ih\ Djhf_ Ih]lh ke_"m_1I |
Zwjh”~jhfu Jhkkbb m™_ h[hjm"h\DMWOR/RME.| fZfb

;B;EBH=J:NBQ?KDBC KIBKHD

1. cevdJm[hc F HJahj f_Ih~bd jzZkq_|Z jZ[hg_c h[eZklb Zabf
"Zevghf_jguo jZ”bhl_ogbqg_kdbo kbklJm[hcF ?0 : :elMn[ph)\
?kl_kI\_ggu_ b | _ogbg_kdb_gZmdb i -144.i « i K
2. cevJm[hc Fm~XjajzZ[hldzZz f_Ih~bd h[_ki_qgq_gby Ij _[h\Zgbc gzZ\
ki_pbnbdZpbc ijb dhfie_dkbjh\Zgbb gZa_ fguo jZf*bhl_oghb

gZ\b]Zpbb b gZ[ex” _gby “bk « dZg” |_og gZmdhc =

Kzgdl |l _j[mj] +k
3. ;_ey_\kdbcJZz~"Khdhgljhev IjZ_dlhjbc "\b _gby e_I|Zl_evguo Zi
K ;_ey_\kdbc = : Dju zZgh\kdbc < | 0OZjg_g&h < I L

<ha”“mrguc |jZgklddg. ++ Kk
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4. Dm~jydh\ KJZ®bhl_ogbqg_kdh_ h[_ki_g_gb_ ihe_Ih\ \ha“mrg
Z\bZpbhggZy we_dljhk\yav K: Dm”jydh\ < D Dmevqgbpdtk
< < lhghfzj_\ ? : JIm[ph\ ? < Kh[he_\ ; : Kmrd_\bq n
KI[ K\h_ ba”~Zl_evkl\h i k

5. Kh[he_\ ?2JZkq_I| ~Zevghklb jZ"bh\b”bfhklb k mqg_Ilhf \ebygh
Zlfhkn _ju ? < Kh[he_ \ G < Dgb'gbg_gdh ? :-Jm[ph\
| I _j[mjlkdh]h Jhkm~Zjkl\_ggh]h mgb\_jkbl_IZ ]jZz " ~"Zgkdhc Z
< i K -54.

6. Kh[he_\ Hig * e _gb_ nhjfu b jZzaf_jh\ jZ[hg_c h[eZklb ijb gZ
AMmf fzydzf '0( ? < Kh[he_\ 2?2 : Jm[ph)\ GZmqguc \_kl

i< i K62.

7. DME- >We _dljhgguc j_kmjk@ =jmiiZ dhfiZzgbc ©:abfm
gZ\b]Zpbb b gZ[ex™_gby J_ " bf Ahklimiz
http://www.azimutru/f/1/catalogue/navigation/dme2000/dme2000 _rus.pdf nNZIZ
h[iZs_gby

8. DVOR- >We dljhgguc j_kmjk@ =jmiiZ dhfiZgbc ©:abfm
gZ\b]Zpbb b gZ[ex™_gby J_"bf Ahkimiz
http://www.azimutru/catalogue/nal D WLRQ GYRU NZIZ hl[jZs_gby

9. Manual on testing of radio navigation aids. Vol.1l: testing of ground-based radio
navigation systemstICAO. +2000. +188 p.

10. Performance-based navigation (PBN) manual: ICAO Doc. 9613 AN/937, Fourth
Edition, 2013.£396 p.

M>D
DHGLJHEV L?0GBQ?KDH=H KHKLHYGBY J:>BHH;HIM>H<:GB

IH?=H BGNJ:DJ:KGHFMGNH

Lmjbgp_\ K < dzZg” |I_og gZmd “hp_gl

> ev : ? klm~_gldZz
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klZlv_ ij_~klzhglipev |_ogbq_kdh]h khklhygby jZAbhh[hjm~Ah\Zgby ih _]h b
nhgrhj_"~klZ\e_gu j_ameviZlu fh®_ebjh\Zgby Ze]lhjblfZ ih\ur_gby jZaj_rZxs_c
BD ~ZligbdZz \ ijhNiathCad.
Dexqg_\u_ kbbhizZzdjzZzkgu_ \hegu | _ieh\uzZeJhlbdfihijnlur_gby jZaj_rZxs_c
kihkh[ghklb
BgnjzZzdjzZzkgu_ \hegu \i_j\u_ [ueb h[gZjm  _gu [jblZgkdbf Zkljhgt

= jr_e_f \ ]hm k ihfhsvx kl_deygguo ijbaf BgnjZdjZkgh_ b

gZaul\zZx|l ©l_iebYeffhq_gb_f [1Zd dzd \k_ I_ezZz I\_jru_ b "b~db_

hij ~ e _gghc | _fi_jZImju baemqgZxl wg_jlbx \ bgnjzdjzkghf k

45


http://www.azimut.ru/f/1/catalogue/navigation/dme2000/dme2000_rus.pdf

k\hckl\h gz |_dms_f wlzZi_ jZa\blby gZmdb b\l dgkbdlgubdf_gy
hleZklyo
h[hjhggZy hljZkev
[ ahizkghklv b gZ[ex™ _gb_
kizkZl_evgu_ jZ[hlu \ gqj_a\uqZcguo kbImZpbyo
dhkfhk
g _jZajmrZxsbc dhgljhev fhgblhjbg] h[gZjm _gb_ml_q_d jZ:
gZmqgqgu_ bkke_~h\Zgby b I ~*
B \k_ wlb h[eZklb ijbf_g _gby klZeb \hafh ' gu [eZ]h"Zjy Ihfm
ijhba\h~kl\Z bgnjzdjZzkguo ~_|_dlhjh\ jzZa\b\zZxlky b kh\_jr_gkl

ijhly” _gbb [he__ e | k fhf_glz ijh\_~_gby hiulzZ Zglebckdbf
= jr_e_ f K_]lh~gy jZkkfzZljb\Zy nbabqg_kdb_ ijbgpbiu h[gZjm~
baemqg_gby b \ hij_~_e_gghc kl_i_gb kms_kl\mxsb_ | _o

deZkkbnbpbjh\Zlv bgnjzdjZzkgu_ ~_ | _dlhju ih ]JjmiiZfjbkglgdj ~klZ

ljbgpbi jZ[hlu \k_o | _ieh\uo ~_|I_dlhjh\ hkgh\Zg gkdbaf_g_gb
oZjzZdl_jbklbd fzZl _jbzZzez ijb_fgbdzZz azZ kq_| wg_jlbb ih]Jehs_
bamg_gby <u[hj lh]h beb bgh]h NZlgbdZ hij_~_ey_Ilky
0ZjzZdl_jbklbdzfb g_ ihke_~gxx jhev \ wlhf \hijhk \eby]y8Z¥ b p_gl
[1].

JZkkfhljbf azZ™"Zqm hp_gdb | ogbg_kdh]h khkihygby jZ
h[hjm~h\Zgby ihkj_~klI\hf BD ~ZlgbdZz

f , T : 1

Heoxnaxaaemsie Hwﬂmfg“”e Oxnaxpaemsie
OHHbIE
Tennossle :m'rempu e gewropu
| | | | |
TepmMoanekTpoH- Ha ocHose doto 5
TB(DBNL‘E;II:')M Hbl€ TennoBbie mﬂ:ﬁ: MuposnekTpuki I\gumomumnhuue 3MHCCHOHHOMO C cobeTeeHHoA
Adonsl P MMETaNNUHECKHe adppekTa F— nposoaumocTsto (PV)
'l | (McT, SiGe, InGaAs, InSb, InAsSb)
BST i
- I_? mﬁcmlﬂ;z; C cobcTeeHHoit
Roo8 — npoeogumocTs (PC)
_{ VOx ‘ PZT: ‘ — Pbsa). e
e o C npumecHoii
Qw silsiGe NPOBOOMMOCTLIO (SiX)
¢-Si QwiP
o (GaAs/AlGaAs)
Ha ocHoee
L HOTOIMUCCHOHHOTO
atpipekta (PISi)

Jbkmghd i DeZkkbnbdZpby ~Zlgbdh\

Ex[h_ jZ"bhwe _dljhggh_ mkljhckl\h khklhbl ba iezZl k jZkihel
we f _glzfb qg_j_a dhlhju_ ijhl_dzZ_| we_dljbg_kdbc lledb <uoh?”
bghl]h we f glZ ijb\h~bl d baf_g _gbx kbeu IhdzZ ijhl_glZxs _]h ¢
glh \ k\hx hg_j_"~v ijb\_~_1 d baf_g_gbx _]Jh |I_ieh\h]h gz ih hl
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we_ f _glzf iezZlu WIb baf_g_gby “he _g nbdkbjh\Zlv bgnjzdjz
ihemqg_ggZy bgnhjfZpby kjz\gb\Z_|ky k wlZehgguf bah[jZ _gb._
bkijz\ghc iezZlu Kh\j_f_ggu_ ieZlu dzZd ijZ\beh ba]lhlZ\eb\Zxlk
ih\_joghklgh]lh fhglz Zz | _ jZaf_ju we_ _f _glh\ fh]lmpubf_ Iv jZ
fbeebf Ijh\ qglh ij_~ty\ley | hij_~ e _ggu_ |lj_[h\Zgby d BD ~ZlIq
iZjZf _Ijm dzZzd jZaj_rzZxsZy kihkh[ghklv ih m]Jem aj_gby ?
i_j_f_s _gb_ BD "ZlgbdzZ hlghkbl_evgh jzZkkfzZljb\Z_fihg ieZlu
jZ"bhehdzZpbhggu_ f_Ih”u kbgl_azZz Zi_jlmju Zgl_ggu fhBBh b ~ey
"Zlgbdh\ ithemqgblv \ukhdmx jZaj_rZxsmx kihkh[ghklv ih m]Jem aj_

>ey ijbf_jz jzkkfhljbf BD ~Zlqbd nbDpéu-420521WIhl ~Zlqgqbd
ij_"klz\ey_| kh[hc fZljbpm gm\kl\bl_evguo we_f_dflh\ajZgbyhf o
ih hkb < liZ"mkh\ b ih hkb ; liZ"mkh\ IImklZglkesh ¢ ZI1qt
gZ jZkklhyghbb kf hl h[t_dlZ |Ih fl]gh\_ggh_ ihehkahkijby[mZIdbd.:
bf Iv jZzaf_ju o] kf Z h~gh]h gm\kl\bl _evgh]h we f glzZ fZljk
Ke ~h\Zl _evgh 1Zdbf ~Zlgbdhf [_a ijbf_g_gby Ze]lhjbltZ ih\ur_ ¢
kihkh[ghklb ih m]e&M@d hfblyg _glu ij_"~klZ\e_ggu_ oZ jbkfgld _
jZaebqgbfu > @

Y direction

~ X direction
“p13 *\_‘\ P11

. L ]

Jbkmghd i M]eu aj_gby-44r-06bdz ' 7

JZkkfhljbf Ze]hjblf ih\ur_gby jZaj_rzZxs_c kihkh[ghklb BD ~Zlghb

| j_f s gb_ ~ZlgbdzZz gz~ bkke_~m_fuf mkljhckl\hf ~he gh |
"bkdj _Igh k &6gZhdguf Ij [m_fhfm ebg_cghfm jZaj_r _gbx h[t_dlIZ

Imklv BD ~Zlgbd ~\b"_Iky Ilhevdh ih h*ghc hkb gz~ h[t_dIlhf dhg
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@zzzz232 =ggsvaa @@i
NI QO'IUNU UBHUd
ONS ONE NE'E NE'E -
s
ON® NS X1 XY
[e & [0 ey

Jbkmghd&hlilghr_gb_ jZaj_rZxs_c kihkh[ghklb k jZaf_jZfb jZ~bh

xn Xn+a

i
8

¥

Jbkmghd 1 Jza\_jldZ kljhdb kdZgbjh\Zgby

>himklbf qglh agZq_gb_ O jbkmgdZz kKhhi\_IklI\m_| bdnjzdjz
i_j\hc kljhdb ijhoh ™~ _gby BD ~ZlgbdzZ gzZ”~ ih\_joghklvx h[t_dlI:
Flgh\_ggh_ ihe_ aj_gby h~gh]lh gm\kl\bl_evgh]D6T-4d&_f_glZ
khhi\_IklI\m_1I dhebqg_klI\m we fy,glth\ Kihhdb IkI\_ggh agzZq_gt
bgl _gkb\ghklb bgnjzZzdjzkgh]h baemqg_gby gZ \uoh”Z fgmAKkI\bl _ev
khhi\_TklI\h\ZIv agZq_gbx bgl _gkb\ghklb baemqljhblyy.\k o we _
lhemq_ggh_ agZq_gb_ bgl_gkb\ghklb baemd*Zipda-Z4hfbgZ 1k
i j_ f sZ Iky gZ jZkklhygb_— khhI\_Ikl\mxs__ |j_[@Bnlfhfopv jZaj 1
agZq_gb_ bgl_gkb\ghklb bgnjZzdjZzkgh]l]h baemqg_gbygh]jdZz \uoh
we f _glz [m~_| khhiI\_IkI\h\Zlv agZqg_gbx blgy ykbagitvlelbf lpdbnqg
kljhdya 1jb \ugblZgbb gh\h]h ihemq_ggh]h agZqg_gby ydglagkb\gh
ij_~“u"ms_]h ihemqgzZ_ f agZq_gb_ khhlI\_Ikl\mxs q gyl YHkbdghkl
we_f_glh\ jZaj Xy 2Py _keb kha”~Zlv mkeh\by ijb dXhhjmé _&gZq_gl
ba\_klgh Ih [m”~_| gZc”*"Xgh agZq_gb_

Xn - yn - yn-1+ Xn .

J _amevlzZliu fh”_ebjh\Zgby jzZkkfhlj_ggh]lh Ze]hjathCad \ ijh]jZ
ij_"klZ\e _gu gZ jbkmgdZo b
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Jbkmghd i Bkoh”gh_ bah[jZz _gb_

>Zggh_ bah[jZ _gb_ [ueh i_j kdZgbjh\Zgh k om~rbf jZaj_r_gb_

Jbkmghd i Bkoh”~gh_bah[jZz _gb_ ihemg_ggh_k om”rbf jZ

Jbkmghd Bah[jZ _gb_  ihemq_ggh_ ihke_ijbf_g gby ZelhjblfZz
jZaj_rZxs_c kihkh[ghklb

ljbf_gyy Zelhjblf h[jzZ[hldb bgnhjfZpbb jZkkfhlj_gguc \ur_
bah[jZz  _gb_ ij_"klZ\e_ggh_ gZ jbkmgd_ KjzZ\gb\zZy bah[jZz _g
gZ jbkmgdZo b fh gh k~_ezZlv \u\h® qglh jZkkfhlj_gguc Ze]
jZaj_rzZxs_c kihkh[ghklb jZ[hlZ _I
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;B;EBH=J:NBQ?KDBC KIBKHD

Kfmd BgnjZdjZkgu_ ~Zlgbdb ~ebggh\hegh\h]l]h "bzZiZahgZ gZ
dhfizgbb ,5QRYD K Kfmd X DhqgzZgh\ F I_ljhr_gdh
>We dljhgguc jURLN jhHtt@y/www.npk-photonica.ru/images/kit_irnova5_.pdf

NZ1Z h[jZs_gby

L _ogbg_kdh_ hibkzZgbD6TAZ44bdZWe dljhgguc jURIjk@
https://www.compel.ru/infosheet/ OMRON/D6T-44L-06. NZIZ h[jZs_gby
14.10.2018).

M>D

J:AJ:;HLD: DHGKLJMDLB<GHC KO?FU MIJ:<EY?FH=H
DHFIE?DKBJH<:GGH=H HIEWBRADLIJHGGH=H IJB;HWI

=Zeb_\ W O fZ]bkljzgl
FZchjh\ : : fZ]bkljzZgl
Fbgl]Zzah\ B N fzZ]bkljzgl
N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke_ "h\Zl_evkc
| ogbg_kdbc mgb\_jkbl | bf : DGBa&L mihe \Z *
] DZazZgv

< klZIv_ ij_~klZ\e_gZ jzZajz[hldZ dhgkljmdib\ghc ko_fu hhdgZ\eph_fhlh dhf
hilbdwe _dljhggh]h ijb[hjZ hwi HIjZ" _g khklZ\ dhgkljmdlb\ghc ‘' fh”_eb

Dexq_\u_ kighyzzffZ 6ROLG :RUNV ' fhA_ev

>ey khan"zZgby dhgkljmdlb\ghc ko _fu mijzZ\ey fhc ieZlnhjfu [u«
ijh]jZff2olid Works.
SolidWorks-ijh]jzffz dhfie_dk K:I1J "“ey Z\lhfZlbazZpbb jZ[hl ijhfure
ij_"Nijbylby gZ wlzZiZzo dhgkljmdlhjkdhc b | _ogheh]bq_k\dchc ih”]hl
H[_ki_gb\Z | jZajzZ[hldm ba”_ebc ex[hc kl_i_glhykehZghmlkabl b gZe
kj_“Microsoft Windows JZajZ[hlZg dh$okdyWorks Corporation [3].
KhklzZ\ dhgkljmdbDbf\ghceb khklhbl ba
1. HWI mijZ\ey_fuc ih m]Jem f_klZ dhlhjuc \dexqZ_1I \ k_J[y

hit_dIb\

"MNZ Mb]Zl ey

"Z ih”~rbigbdz

"Zlgbd mlez

\bglu "ey aZdj_ie_gby h[t_dIb\Z b "\b]ZIl_e_c
2. <g_rgyy jZfdZ mijzZ\ey_fZy ih Zabfmlm \dexqZ_| \ k_[y

\Ze \g_rg_c jZfdb mijZ\ey fhc ih ZabfmlIm

"\Z ih”~rbigbdz

Mb]Zl_ev

NZlgbd mlezZz >M

50



\bglu ey azZdj_ie_gby h[t_dlb\Zz >M b "\b]Zl_e_c
3. Dhjimk ijb[hjZz azZdj_ie_gguc gZ km~g_ khklhbl ba
djurdz ih~ M\b]Zl_ev
djurdZ "ey ih”~rbigbdz
djurdZ ih™ *Zlqbd m]Jez >M
1) GZ jbkmgd_ ij_"klz\e_gZ fh~_ev ijb[hjZ khklhysZy ba HW

ih mlJem f_klZz \g _rg_c jZfdb mijZ\ey_ fhc ihZzZ&lagbifenlgghbhddyzZi mk
km~g_

Jbkmghd i H[sbc \b® fhr_eR HW]hj&hijz\ey_fuc ih m]l]em f_klZ
\g_rgyy jZfdZ mijZ\ey_fZy ih dlajopmkimazdjt ie_gguc gZ km~g_
hit_dlb\

2) < HWI_ mijzZ\ey fhf ih m]Jem f_klZ aZzZdj_ie_g h[t_dlb\ I|_
dzgZezZ GZ jbkmgd_ \b”gh qlh \ dhjimk h[t_dtbhVEZbgZki§bie gu
]bjhkdhiu
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Jbkmghd[txdIlb\i \hehdhlyighq_kdb_ Jbjhkdhiu i dhjimk h[t_dlIb\
ebgaz h[t_dIb\Zz

3) GZ jbkmgd_ ij_"klzZ\e_g jZ&ja gbkjmgdib\Z GZ jZaj_a_ \b~gh
hit _dlb\_ _klv ~\_ ebgau b fZljbgguc ijb_fgbd fEbgbZelk eZc
= jfZgbc

Jbkmghd 1 H[t_dIb\ \ jZZjjlagguc ijb_fgbd i ebgau h[t_dIb\:

4) GZbkmgdZo b ij_"klZz\e_gu jZaj_au fh*_eb HWI \ "\mo
jZaj_aZ gZ jbkmgd_ \b~gh dzZd azdj_ie_g h[t_dIbVh meZimhjf_
f klZ b mklZgh\e_gu ysbdb k we_dljhgbdhc LZd _iefhggh m\b~
"blzl _ev ~Zlgbd m]Jez >M b ih~"rbigbdb \g _rg_c jZfdb mijZ\ey
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fylalr ywilyp 1 oypgbylip eam 3 gpya]
y 3 zlylaglr g8 yyy e lezr |

7

pybwxar

53



5) < jZaj_a_ ba jbkmgdz \brgh dZd mkliZgh\le _gHWIZ]ZI eb &
mijZ\ey fh]lh ih m]Jem f_klZ

6) GZ jbkmgd_ ij_~klZ\e_g kihkh[ ih"Zgb iblZgbyfdE R\b]ZI _e
ihfhsvx we _dljhs_I|hd

L

L

e T e O D D e 3

D

pC T

-

Jbkmghd i Kihkh[ ih~Zqgb iblZgby gZ ~\b]Zlievah@ytbg c jZfdb

dhevpZz i kbeh\u_ we _dljhs_1Idb i dZ[_ev iblZzgbgb®\d]zZIl_e
mleZ ih ml]em f_klz i kb]JgZevgu_ we_dljhs_Idb _ey dEZ[_ev i
Zabfmlm i "Zlqgbidimiebdgbdb i kb]JgZevguc dZ[_ev i "M\b]z

7) GZbkmgd_ Ij_"klZz\e_gZ \g_rgyy jZfdZ mijZ\ey_KZy ih Za
HWIhf mijz\ey fuf ih m]Jem f_klzZz =7~_ fh gh m\b”_Iv dzZd dj_iy
\g rg_c jZfdb >\Z \ZeZ ieZlnhjfu azZdj_ie _gu [helZfb gZ djurdZo
\g rg_c jZfdb azZdj_ie_g gZ kZfhc jzZzfd_
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Jbkmghd i <g_rgyy jZfdZ mijZ\eyl tdgZimgabfmmzZ\ey fZy ih

Zabfmlm HWx mijZ\ey fuc ih m]Jem f_klZz i \Ze ih ZabfmlIm
f_klz
8 LzZd _ 9gZ jbkmgd_ ij_"klz\e_gu fzZkkh\u_ oZzZjzdl_jbklb

jbkmgdZBa fZkkh\uo 0Zjzdl_jbklbd [_j_f fZkkm b fhf_gl bg_jpbb i
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- = MaccoBbie xapakTepucTHKM — X

q@) CHopxa1.SLDASM

MapamMeTpol...
MepeonpeaenuTe MaCCoBbLIE XapaKTEPUCTUKM. .. MepecunTtaTte
] BkmoumTe ckpeiThie TenafkoMnoHeHTw
[C]Cosaate dyrxwno uerTpa TsokecTw
[[] Otobpaxate maccy ceapHoro wsa
Coobuiams Haversn KoopHaT [ == N0 YMON4YaHMIO == ~

OTHOOMTENBHO:

Maccosbie xapakTepucTism: Chopkal
Kondurypawma: Mo yMonyaHmo
CucTeMa KOOpAMHAT: == N0 YMONMYaHMIo --

Macca = 25443.71 rpamMHos i 1

Obbem = 9508629.87 Kybuueckue MUANMMETDLI
Mnowane nosepxHOCTH = 2602499.70 KBaapaTHLIE MMINMMETPEI

LleHTp TsxecTH: ( MunnMMeTpsl )
X =-11.57
Y =37.04
Z=470.23

OCHOBHBIE OCH MHEPLUMM M OCHOBHbBIE MOMEHTEI MHepLWn: ( rpaMMoB * KBaapaTHbIe MUNNMMETPSI )
UEHTD TSKEeCTH
Ix = (1.00, -0.00,0.00) |Py = 380601387.85 | 2
Iy = (0.00, 0.98, -0.20) Px = 4/4884982.38
1z = (-0.00, 0.20, 0.98) Pz = 509745843.66

Jbkmghd i Ozjzdl_jbklbdb ieZlnhjfu mijZ\ely fZkd& 4 hi eZallmtmfi m
ih mljlem f_klZ b ZabfmIm i fhf _gl bg_jpbb ih Zabfmlm

Ba ozZjzdl_jbklbd ij_"klZ\e_gguo gZ jbkidgd&m P \u[bjzd] b
fhf_gl bg_jpbb gZ]jmadb - dje =Z[Zjblu ijb[hjz
'K f 12 2bzZf_I4\ukhlz

;B;EBH=J:NBQ?KDBC KIBKHD

1. Khlgbdh\ GHk@h\u fh”_ebjh'SOHIBWORKS G G Khilgbdh\ > F
Dhazjv i Lhfkd Ba”Zl_evkl\h Lhfkdh]h ihebl _ogbqg_kdh]h mg

k
2. | r_ ohgh\ <I _pokdhiguc dhfie _dk ®l1Zjmk= |_r_ohgh\ B ?
=mgl_j F<Abgqg_gdh b *j =bjhkdhiby b gzZ\b]JZpby i i

i
3. S Idb we _dljh*\b]Zl _ey gZagZg_gb_ \b”u azf A:>We dljl
http://fb.ru/article/297401/schetki-elektrodvigatelya-naznachenie-vidyi-zamend* Z | Z
hljZs_gby
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©:<BHGBD: :<B:PBHGGU? WE?DLJHKBKL?FU B IBEH
G:<B=:PBHGGU? DHFIE?DKU B F?LH>U BO WDKIEM:L

lj_Ak_~ZIl _ékik\ < F aZ\_~mxsbc dZmGDhcl: WK hp g

M > [629.735.33
F:L?F:LBQ?KD:Y FH>?EV <?LJ: I1JB ><B@?KBEHLGH=H

E?L:L?EVGH=H :Il1:J:L: IH A:>:GGHC LJ:?DLHJBB
Dh\Zez\ F ijhj_dlhj az\ dzZn_7~jhc wdkiemZlZpbb Z\bZpb
\'gk P_gljzZz [_kibehlguo kbkl_f
GZazjh\ : : "bj_dlhj P_gljZz [_kibehlguo kbkl_f ZkibjZ

H\Zdbfyg > G f g k P_gljz [_kibehlguo kbkl_f ZKkibj
Fbjah_\J F bg _g_j P_gljZz [_kibehlguo kbklI_f ZkibjZ
N=HM <H ©KZfZjkdbc gZpbhgZevguc bkke_"h\Zl_evkdbc mgl
Zzdz~_fbdz K | Dhjhez\z?
] Kzfzjz

lj_~eh _gh fzl_fzlbgq_kdh_ hibkzgb_ [IjZ_dlhjghlh "\b" _gbnaghlhkibehlghlh
ZiizjzlZ k bkihevah\zZgb_f fh~r_e_c ~Zlgbdh\ Zwhhj b\gZfbgZ kidbp_ fhe¢h\

hij_~_e_gby dhfihg_gl \_dlhjz kdhjhklb \_1jZ Ilhemq yguZhxf_hNhxggu_ agZ
\_1jZz ijhba\_*_gZ hp_gdZ hrb[hd hij_~_e_gby khklZ\eyxsbo \_Ijh\uo \hafms

Dexq_\u_ kdgh¥dbehlguc e |ZIl _evguc|[ ZXKiikzgdAlgu_ \ha”“mrgu_ km~*Z ;<K
fh~_ebjh\zgb_ izjzf_Ijh\ \_ljh\uo \hafms_gbc

Bgl_gkb\gZy jZajzZ[hldZ [_kibehlguo \ha”mrguo km~h\ ;<K
ijbf_g_gby y\ey_Ilky oZzZjzdl_jghc 1_g~_gpb_c jZa\blby\ fbjh\h]h
gZklhys__ \j_fy b \ [eb Zcr_c i_jki_dIb\_ Thlj_[ghklv \ [_kibefl
ij_\jzZzlbez __ \ kZfuc [ukljhjZkimsbc k_]f_gl fbjh\h]h Z\bZpbhgc
h[mkeh\e gh | f glh (<K ij_"hklzZ\eyxl ihlj_[bl_ex fgh]l
ij_bfms_klI\Z ; _kibehlgzZy Z\bzZpby ih fg_gbx fbjhlbpe#&dhkic_jlh\
klz~"bb jza\blby ijb dhlhjhc \hafh gh _z rbjhdhfzkrlzZ[gh\ fZkkh\
jZaebgguo kbImzZpbyo > @ HIkmlklI\b_ wdbizZz Z gZ f[hilm iha\f
j_Zebah\ZIlv ijbgpbi k\_jofZgz\j_gghklb b mf_gvrbdh]hjZzaf_ju
Ziizjzlz L_f g_ fig g _fm ZdimZevgu ijh[e_fu mijZ\e_gby ihezlt
mkeh\byo \ha”_ckl\by \g_rgbo nzZdlhjh\ 1j_ [mxsb_gZmggh]h ih”¢

GZ Zwjh~"bgzZfbq_kdb_ kbeu b kbem Iy]b "\b]Zl ey hij_~ eyxs

\ha“mrghf ijhkljZzgklI\ _ hdZau\zZxl kms_ kI\_ggh_ \ha”_ckl\l
f I _hjheh]bq_kdb_ nzZdlhju 1Zdb_ dzd \_I_j |_fi_hklmjB ~Z\e
\eZ ghklv \ha"mozZ >hfbgbjmxs__ \ha”_ckl\b_ ijb wlhf hdZzZa
>\b"_gb_ \ha”“mrguo fzZkk bf__| Imj[me_glguc ozZjzdl_j H” g

khklz\eyxsb_ wlh]h "\b" _gby o0Zjzdl_jbamxlky gZklhevdih [hevrbf
k Thgdb aj_gby ~bgZfbdb ihezlz fZzeh]Z[Zjblgh]hljp]KIvbdzZth gh
dijmighfzkrlZ[gh_ ~\b" _gb_ \ha"moZ k ihklhygghc Kdhjmklvx M
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gm\kl\bl_evghklv fZehbg_jpbhggh]h h[t_dlIZ d \_Iljh\ufy\ldafms_gl|
Z\lhghfghklb nmgdpbhgbjh\Zgby jzZajz[hldZ f_|h*"bd fh”_e_c b z
br glbnbdzZpbb \_Ijh\uo \hafms_gbc ij_"klzZ\ey -llkkyo ghld miZdhghc
azZ™"Zq_c

Fzl _fZlbg_kdzy fh~_ev |jZ_dlhjgh]lh " \b"_gby ;<K \'ghtt_dpbb ¢
kbkl_fu dhhj*bgzZl KD hkgh\u\Z_Ilky gZ kbkl_f_mjzZ\g_gbc > @

Yk  &Vny 4Vnz 9(ny sin-),
E‘gng, ZVnx &Vnz 9(ny cos-cos, (1)

1"V, V%, VI £ijh_dpbb \_dlhjZ iml_\hc kdhjhklb \ ghjf&,vghc a_f
&, & 2 mleh\u_ kdhjhklb \jZs_gby ;<K hlghkbl_evghxh¥%,.c klyaZg
Vig 2 ijh_dpbb \_dlhjZ iml_\hc kdhjhklb ;<K gZ khhhy,hk*t\mxsb_ h
ijh_dpbb \_dlhjz i_j_]jmadb gZ hkh k¥yadgohlZK|Z Z bgdj gZ
mkdhj_kgWh[h~gh]lh iZz™_gby

NhjfZebam_f azZz”~Zgm \ugbke_gby kdhjhklb \_I|jZ \ rkfe_~mxs_
fhr e ¢ "Zlgbdh\ Zwjh*"bgZfbd_ Kdblommllkhhp gblv \ _dlhj khklhy
X(t), \dexgZxsbc \ k_[y dhfihg_glu \ _dlhjZ kdhjhklb \_IjiZ > @ J
az”~"zZqb fh | [ulv ihemq_gh gZ hkgh\_ h~gh]h ba bay klguo f
gZijbf_j nbevljZz DZefZgZ > @ MjZ\g_gb_ ey hp_ghtdc\ g _ij_jt
nhjf_ azZibku\zZ_lky \ \b"_

Q) W@ ) k) zY hd] @
1" Wyt) £\_dIhj kdhjhklbk®) -1fZljbgguc dhwnnbpb _glz@thkbedldbhy
baf_jy fuo izjzf M\ - ijh]gha \_dlhjz baf_j gbc ihemg_ggu

ba\_klghfm \_dlhjm hp_ghd Ijb wlhf \_dlhj baf_j gby \ujzZz ZzZ
ba\_klgu_izZjzf _lju ke_~mxsbf h[jZahf

z(t) (Vnx:Vny:Vnz: B 5. 3)

lheh bf dhwnnbpb_ gl mkbe _gby ihklhygguf [Ih]*Z \ wlhf mj
baf _gylvky Ihevdh "bgzZfbg_kdb_ k\hckI\Z nbevhkz\ke ZdbyaZpby
ij_ "ihezZ]Zxs_]h bkihevah\zZgb_[hjlh\uo ~Zlgbdh\ Zwjkh”~bgZfbq_
\f_klhbo fzl_fzZlbg_kdbo fh”_e_c fh _| [ulvazhkigBddyb g Zk ddhec
[jm~ghklb j_ZebaZpbb IZdbo "Zlgbdh\ "ey deZkkZzZ fZeh]Z[Zjblguc

Dhg_qgZy nhjfmezZ \uqbke_gby \_dlhjZz kdhjhklb \_IjZ \u]ey
h[jZahf

Wy () Xt 9* @) ko ex @
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ljhp_"mjZ hij_"~_e_gby agZq_gbc dhfihg_gl \_dlhjZ22kkdhjhklb \
g_kdhevdh wlZih\ <gZqZe_ g_h[oh”bfh knhjfbjh\ZIv ihdZzZ.
=EHG:KK *36 hij_~_eblv agZq_gb_ \ha”mrghc tkdddhé&vb gblyeh\
<K >Ze_ ke _"m_I| nhjfbjh\Zgb_ ~bki_jkbhgguo fZdhepZ ibh]j_rgh
hp _gb\Zgby Ke_"mxsbf rzZ]hf [m”_| nhjfbjh\Zgb_ hp_gdb \_dlh
aZdexgbl _evghf wlzi_ ijhbkoh”bl \ugbke_gb_ fh"mewye¥ dlhjZ
gZijZ\e_gby k IBKihevah\zZgb f ba\_klguo ijh_dpbc \_dlhjZ kdhj
bkihevam_fhc kbkl_fu dhhj*bgZlI

GZ jbkmgd_ ij_"klz\e_gzZ "bZz]jzffZz j_amevlIZIRe bgbylibbnbdZ|
kdhjhklb \_Ijz ljbrhighsy gguc Ze]hjblf hij_~ e _gby ijh_dpbc k
\ 1jZ gZ kpfZzevghc kbkl_fu dHhMbgwlkdhjhklth \gZjiZZ\e _gby
\_dlhjZ kdhjhklb J\ 'IRZ ihe |Z ;<K 0ZjzZdl_jbah\Zeky dzZd fZjrjr
dmjkhf ihe]]J]Z"mkh\ klZ[bebaZpb_c¢c azZz”~Zgghc ebgbb imlb KklZ[b
ihe 1Z <obadhgwm djmighfZkrlZ[guo Zlfhkn_jguo \hafms_gbc hkms
iylhc k_dnilg” _ebjh\Zgby GZqZevgu_ iZjzZf lju djmighfZkrlZ[gh]
ihlhdZ ke_~mxsb_ kdhjhklv \MMg qgH]lk \kdjigghklv [hdhWdh \_1jZ

=- f k Zabfml gZijZ\e_gby \_1jZ 1iz”
3
C.
O
2995 O
6o 0 ]
O -
O 299
=
o)
>
=< 2085
298
2.975 3 : p
-10 -5 0 5 10
Wzg, m/c

Jbkmghdbz]jzffZ bA"_glbnbdZpbb iZjzf Ijh\ \ _IjZ

GZ jbkmgd_ lhgdzfb h[hagZq_gu hkj_~g_ggu_ ih \j_f gb «
agZq_gby bkdhfuo izjzf_Ijh\ ihemqzZ_fu_ kjZam kimkgguboh”zZ \
\hafms _gbc GZ[ex"Z |ky Zkbfilhlbg_kdh_ ijb[eb \HbfuoagZq_ g
gZijZ\e_gby b kdhjhklb \ _IjZ d aZz*"Zgguf agZq_gbyf

< j_amevlzl_ jZ[hlu Ze]lhjblfZ b” _glbnbdZpbb J[ueb ihemq_
hkj ~“gzggu_ agZq_gby izZjzf_ljh\ \ _IjZz 1Z][e
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LZ[ebpZAgZq _gby iZjzf_Ijh\ kdhjhklb \_1jZ gZ bgl_j\ZeZo hkj

lzjzf _1j| AZ"Zgg| AgZq_gby gZ bgl j\ZeZo
agZg_gh 5+ Kk 5+ Kk 5+ k
W, [ 3 2,99 3,00 3,00
W, fc -5 - 3,88 - 5,07 -5,04
GZ jbkmgd _ ij_~klzZz\e _gu ]jZnbdb i_j _oh”guo ijhp_kkh\ ihe

dimighfzZzkrlZ[guo \hafms_gbc ZIfhkn_ju

........
SN Ny | (N PN WP, [N PO, DRSPS S SIEY ST, N OSSO I S SR S, SN S . [ S
i

S Q0 1 M 2% 3 3% a4 a5 50 585 B) G5 OTO T B0 @5 80 & 10Dt

Jbkmghd | _j oh”gu_ ijhp_kku ihe _IZ ;<K \ h[eZklb djmighfZ
\hafms_gbc ZIfhkn_ju
< |Z[ebp_ ijb\_~ gZ "~bgZfbdZ agZq_gbc hrb[hd Wij_~ e gb

[hdh\ khklZ\eyxsbo \_Ijh\uo \hafms_gbc
LZ[ebpZHrk[db hij_~ e _gby \ _Ijh\uo \hafms _gbc

1Zjzf_1j Hrb[db hij_"~_e_gby izZjzZf
bgl j\ZeZo hkj_"~g_gb
5+ Kk 5+ Kk 5+ Kk
Wy fc 0,5 0,3 0,3
Wy fC 22,2 1,5 0,9

<j_amevlZl_ ZgZebaZzZ \ha”_ckl\by \ dgh™b \hgbf ms<igb\c\ha”mrghf
ijhkljzgklI\_ jZajzZ[hlZgu bf_xsb_ ijbagkhdgygZmbgtbaddzg b Ze]hjblf
hij_ ~ e _gby izjzf_Ijh\ \ _Ijh\uo \hafms\githeg \ghj\dh” _ebjh\Zgb _
iZjZf_ljh\ \_ljh\uo \hafms_gbc ijb iheZdgghdk iftzjajAnlm ihemqg_gt
NZggu_ ih ~“bgzZfbd_ hrb[hd hij_~_e_bgd\khkcljkigklhzcely{sbo \_Ijh\uo
\hafms_gbc JZkkgblZgu bf_xsb_ ijzdldyg_Kdkbh\ajpgdigbfhk _gdb
\klj_gghc khklzZ\eyxs_c¢ \_1jZ hij_~_eydfug” ittkeezlZ kkhlghkbl _evg
ihlj_rghklvx g_ [he__ Z 1Zd"_ [hdhdh\c IkBklIZifeyxey fhc ihke_
k_dmg” ihezlZ k hlghkbl _evghc ih]j_rghklvx g_ [he__
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;B;EBH=J:NBQ?KDBC KIBKHD

1. EhihlZz . Kh\j_f_ggu_ |_g” _gpbb jZa\blby jh[hlhl_ogbqg_kdbo
; _kibehlgu_ e _1Zl _evgu_ :ZikZjgzhuhlz : ; GbdheZ-\ i KZgt¢
| 1 _j[mj] PGBB JLD i k

2. Fhbk__\ = Hkgh\u | _hjbb kha”zZgby b ijbf_g_gby bfblzZp
[ _ kibehlguo Z\bZpbhgguo/ déhfse Fdkilhk __\ < K Fhbk__\ i DZ:
JP FDH

3. H\zZdbfyg > IjB\_~_gb_ bkke_"h\Zgbc ”"ey jZajz[hldb Z\Ihf
kbkl_fu mijz\e_gby [_kibehlguf e _1Zl _evguf Ziizjzlhf fg!
ijbf _g gby > G H\Zdbfyg //Bgg6Zaphb\*"ey KZfZjkdhc h[eZzZ}
Kzfzjz i k

4. Gh\bdh\Z Kkgh\u b”_glbnbdZpbb "bgzZfbg_kdbo Kbkl _f fhgh
< Gh\bdh\z G ? Jh~gbs_\ i DZazZgv JBP ©RdheZz? i

M > [629.735.33

F?LH> G:<B=:PBB ;?KIBEHLGH=H <HA>MRGH=H KM>G:
IJB MKEH<BB HLKMLKL<BY KIMLGBDH<UO KB=G:EH<

Dh\Zez\ F : ijhj_dlhj az\ dZn_"jhc wdkiemZIZpbb Z\bZpb
\'gkP_gljZ [ _kibehlguo kbkl _f
GZazjh\ : : ~"bj_dlhj P_gljZz [_kibehlguo kbkl_f ZkibjZ

H\Zdbfyg > G f g k P_gljz [_kibehlguo kbkl_f ZKkib]
Fbjah \'J F bg _g j P _gljZz [_kibehlguo kbkl_f ZkibjZ
N=:HM <H ©KZzZfzZjkdbc gZpbhgZevguc bkke_ "~h\Zl _evkdbc mgl
Zdz~ _fbdzZ K | Dhjhez\z?
] Kzfzjz

lj_~eh _g f_Ih” hjb_glbjh\Zgby [_kibehlgh]lh \ha“mrghlbmkkityw Bemkeh\by
g_mklhcgb\h]h ijbzfZz kimlgbdh\uo gZ\b]Zpbhggby kibkdZ\eh\ggheyajz+Zgb
djblbg_kdbf nzdlhjhf yley_ |ky lhgghklv ijhkljZgkl\ byghRhlhhabkbdhghbdh\Zg
gZ ihbkd_ az[ezZ]h\j_f_ggh ihklZ\e_gguo hjb_glbjhd_gghbak[pZTbdibb ihem
we _dljhgghc kbkl_fu [_kibehlgh]h \ha“mrgh]h km~gZzZ

Dexg_\u_ kehEHG:K@S f_Ih~ ]_hihabpbhgbjh\Zgby ;<K dzjlz hjb_glb
hilbfbaZpby |jZ_dlhjbb ihe_I1Z ;<K

<Z guf djbl_jb_f mki_rgh]lh \uiheg_gby ihklZ\e _gghc i_j_7
\ha“mrguf km~ghf <K azZ™"Zqb yley Iky \hafh ghklv
ihabpbhgbjh\zgby \ ijhkljZgkl\_ DzZd ijZz\beh \ dpgbki@zZ kbkl_
[hjlm ;<K mklZgzZ\eb\Z_|kGPSEHGTIEIKAd b pbnjh\hc dhfiZzk Lhqggh
hij_ " e _gby f_klhihehZdbdlbyijb_ fgbdh\ gZoh”blky-\ fjlfth\eZo
H~rgZdh hiul [h_\uo ~_ckl\bc-:\Z[Klljjbcakdhkim[ebd_ ihdZau\Z.
ZdlmZevghklv az”~Zqb jZajZ[hldb f_|h*"Z gZ\b]Zpbdh\IHK \ mk
ihrZ\e _gby kimlgbdh\uo kb]JgZeh\ Djhf_ Ih]Jh ijb \uiheg_gbb f
ihe 1Zo gZ g _[hevrhc \ukhl_ ijb_fgbd fh | hdzZaZzZlvky \ hl[eZ
ijyfhc \b~bfhklb kimlgbdh\ LZd g bkdexq_g ke@P$Zc hldZ:
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fh*mey -aBa wlh]h \hagbdZ_ | g_h[oh”~bfhklv \ jZajzZ[hld_ b
Zevl_jgzZlb\gh]lh f_Ih"Z gZ\b]Zpbb ;<K k ihfhsvx dhlhjuo [m
hij_~ _eylv f_klhiheh  _gb_ e _1Zl_evgh]h Zziizjzlz \ kémqzZ_ if
kimlgbdh\ Jeh[Zevghc kbkl_fu gZ\b]Zpbb < ~"ZgghkZigZAlvihnNj_ "efr
] _hihabpbhgbjh\Zzgby ;<K [_a ihfhsb kbkl_f kimlgbdh\hc
bkihevah\zgb f ~Zgguo h f_klghklb ihemqg_ggwe kljihgldhédc hi
kbkl_fu b azjzg__ aZ]ljm _gguo \ iZfylv [hjlh\h]h dhfiwx|_jzZ F_
ihkljh_gbb dZjlu hjb_glbjh\ gz f_klghklb dhlhju_ ihfml ;<K g._
kemqgZ_ g_rlZlghc kbImZpbb

< gZklhys__ \j_fy hkgh\guf f_Ih~hf ihabpbhgbjh\Zgby y\ey
gZ\b]ZpbhggZy kimlgbdh\Zy kbkl_fz GZ [hjl ;<K KKKGFSgZ\eb\Z _
ijb_fgbd \uoh”gufb ~Zggufb dhlhjh]lh y\eyxlky dhhj*bgZlu \ha"m
ihhur_gby lhgghklb Jeh[Zevghc kbkl _fu gZ\b]JZpbb Zdlb\gh bki
gZa_fguo klZpbhgZjguo \ur_d M _ kms_klI\mxIl f_Ih*u \ dhlhju
bkihevamxlky g_Ihevdh ey dhjj_dlbjh\db ~Zgguo h | _t6éms_f f_|
dZzd hkgh\ghc bklhqghbid KkNAglgeiro” hgb b

>ey ihemq_gby bgnhjfZpbb h f_klhiheh _gbb \ ~hGR8g_gb_ d
ijb_fgbdm gZ [hjlm ;<K mklzZgzZ\eb\Z |ky dhfieldk gD jpbZevg
dhfie_dk [Zdhc bg_jpbzZevghc kbkl _fu fhlml \oh”blv jZ
[Zjhf_ljbg_kdbc \ukhlhf_j dhfie_dk ba Zdk_e_jhf_IjZ gbybjhkdh
mkdhj_gby b hij " e gby m]eZ gZdehgZ

| jki_dlb\ghc azf_ghc f_Ih~Zf ihabpbhgbjh\Zgby ahkg@lgbzgguf g
bg jpbZevguo kbkl_f y\leyxlky f Ih~u \bamZevgh]h idabpbhgbjl
f_ ITh~u hkgh\Zgu gZ bkihevahWzaghdjhgigihah kbkl_fu b ijh]jzZzffgu
f _ Ih~h\ h[jZ[hldb ihemqZ_ fhc k _z ihfhsvx bgnhjfZpbb <i_j\u_ |
bkihevah\Zg 7~ey hjb_glbjh\Zgby djueZluo jZzd_| Hg hkgh\u\Z
hlghkbl_evguo \ukhl k aZibkZgghc azZjzZzg__ dZjlhc IgZlehinzZz > @
IZdhc kbkl_fu y\ey Iky g h[oh”bfhklv \ukhdhlhqgh]h baf_j gby \
b wg_jlhihlj_[e_gb_

F _Ih” \bamZevgh]h hjb_glbjh\Zgby hkgh\Zg gZ ihabpbyhgbjh\Zg
aZjZg__ kharzgghc dZjlu hjb_glbjh\ k bah[jZz _gb_ft fk klghklb
hilbdwe_dljhgghc kbkl_fu HWK < jheb HWK \ukIlmiz_I T[hjl
\b”_hj_]bkljzlhj Ke_~h\zZl_evgh f_Ih” \dexqZ_I \ k_[y ~\Z hk
nhjfbjh\Zgb_ bgnhjfZpbb h f_klghklb b hilbfbaZpbx |I_dms_]h fZjr

>ey hjb_glbjh\Zgby ;<K g_h[oh”bfh khklZ\blv dZjlm oZzZjzdl_
f klghklb b 1Z[ebpm Zabfmlh\ Ilhke ~h\Zl _evghklv Zhi_jZpbc
ke_"mxsZy

\u[bjZxlky h[t-hdbu glbju \bamzZevgh \u”_eyxsb_ky gZ hdjl
f _klghklb WIh fhlml [ulv ki_pbnbggu_ h[t_dlu bgnjZkljmdImju be

ba ihke "h\Zl _evghklb nhlhbah[jZ _gbc f_klghklbh"hhiemqg _gg
Zwjhnhlhkt _fdb k ;<K beb kimlgbdhl\uo nhlhkgbfdh\ m[bjZx
bkdzZz  _gby

dZ ~hfm hjb_glbjm ijbk\Zb\Z_Iky k\hc b”_glbnbdZlhj
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"ey aZ”Zgby h[s_]h gZijz\e _gby rZ[ehg hjb_glbjm_Iky gZ k_
kharzZgb_ rZ[ehgZ h[t_dlZz
khklz\e _gb_ dZjlu Zabfmlh\ ba kibkdZ mgbdZevguo rZ[ehgh)\
< ijhp_kk_ ihezlz ;<K g_h[oh”bfh dzZzd*h ohzZlhqgZijZ\e_ gb_
Mb'_gby gZ ke_"mxsbc \u[jZgguc h[t_adlhihkdEé&lkibn hljhylghkl\
ihizrZgby ke_"mxs_]h h[t_dIZ \ ihe_ gplgby HWKEhKIV_ehbiZz*Zgby
h{t_dlZz \ ihe_ aj_gby HWK fh'gh azZ]eqd_h[mhj2bdiZfghy mglh \ k\h:
hg_j_"~v ijb\_~_1 d [hevrbf bkdZ _gbyfbgamkehhkgbdd Zelhjblfz
l[jZgknhjfZpbb Zwjhnhlhkgbfdh\ [Ijh\_jhgdhf_lizZkZmmIpi¥ jzZzkq_lI
\j_f_gb ihe_IzZ f_""m h[t_dIlZfb ijb ba\ _hdfuoklgbygho kKdhjhklb ;<K
>himklbf qglh ;<K e_Ibl k \ha~mrgbea khdddbkkvahhj~ gyl Zfb
ih gzZijz\e_gbx d h[t_dIm jZkiheh  _gghfm \ lThgd_ kK*hhj*dgZlZfb
\ha”_ckl\bx \_IjZ kh KdHprkk!vx

<}

AB

X1L.V1

=

Jbkmghd>\b" _gb_ ;<K ih gZijZz\e_gbx d h[t_dIm k mqg_Ihf ~_ckl

Baf_g_gb_ gZijz\e_gby \_1jZ hlghkbl_evgh gZijzZ\e_gby gZ
kemqgZcghc \_ebgbghc agZg_gb_ dhlhjhc \eby blyglzkd hjftnyhghkl v
hit_dlZz \ ihe_ aj_gby HWK hij_~ ey _fmx nhjfmehc > @

{1 { ¥4 (1)

1" © £ p_gljbjh\Zggu_ g_aZ\bkbfu_ h"bgzZdh\h jZkij_"~ e _gg
\ _ebgbgu

ljb ba\_klghf agZg_gbb m]eZz b kj_ "~y cfhdhhhklZebadjhAzZlv
Zelhjblf m”~_j Zgby dmjkzZz az”zZ\ \ gZgZe_ihe 4 &mmliqzddAf bkd]|
ihijz\db ¢zl j hij_~ ey fhc m]ehf ljb mkeh\bb qglh kj_"g.
baf_g gby kdhjhklb b gZijz\e_gby \_1jZz [m~_| j&\wgjblfgmex
mijZ\e _gby ~Zkl "hklZlhggmx lhgghklv *ey ihijz\db ih \u[hjm dmj

V*sinJ W*sin 7 0. (2)
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ljb \uiheg_gbb "Zddhghr_gby h[t_dI [m~_| "\b]ZIvky ba gZqZe
(x,y17 d dhg_gqghcABigdjb wlihf
J arcsingv*sin 7V). (3)

< _jhylghklv ihizrZgby bkdhfh]h h[t_dIZ \ ihe_ aj_gby HW
nhjfmehc

f {1 & (4)

K mqgzlilhfemg _gguo \ujZ _gbc nhjfmeZ "~ey \u[hjZ mijZ\eyxs_]h
ijbgbfZ_| ke_~mxsbc \b"
{ arcsin\\//—v*sin 1 t,é/©. (5)
>ey ijh\_jdb jZ[hlhkihkh[ghklb Ze]lhjblfZ [ueh \uiheg_gh d
fhr_ebjh\Zgb_ kh ke_"mxsbfb mkeh\byfb
gZqZevgu_ dhhiihyZ(@ 0);
dhhj*bgZlu dhg_gghc lThga&B fZjrijmlgZ f
gZqZevguc mlhe ~_ckl\by \ _1jZ highkbl_evgh gZijZ\ze_gby gZ
kdhjhklv \_1jz f k
GZ jbkmgd_ ihdZaZgu b"_ZevgZy |jZ_dlhjby ihe IzbbljzZz _dlhj
ihklhyggh]h dmjkZ ihe_IZ b |IjZz_dlhjby hilbfbabjh\ZIZgdtyh]kh ihfhs
Zelhjblfz ihe_1Z

1200
——
1000 —— - =
= /
- /
800
-—
i
= = /
2 600 - —
— ’/
- -
== aeanbHbli mapwpyT
400 4 — A PHPYT
= / - = [e3onTumMu3aLMK
- ]
200 e ONTHMHU3NPOBaHHbIR
z | |
0] 1 1
o] 500 1000 1500 2000 2500
Y, M

JbkmgHhdLjZ dlhjbb ihezlZ ;<K

HilbfbazZpby fZjrjmlzZz iha\hey_ | hilbfbabjh\zZlv 1jZ_dlhjbx i
h[mkezZ\eb\Z | ijZzdlbg_kdmx agZqgbfhklv j_amevlZIh\ jZ[hlu

LZdbf h[jZzahf ij_"eh _g bf_xsbc gZmqggmx p_gghkly<K Ih™ hjb_
\ ijhkljzgkl\_ \ mkeh\byo hlkmlkl\by beb g_mklhclgVu\d]h ijb_
gZ\b]Zpbhgguo kb]JgZeh\ < hlkmlkl\bb kb]JgZeZ =EHG:KK *36
\uihegylv khihklZ\e _gb_ | _dms_]h bah[jZz _gby f_ Kklgafyik k o0jZg
wlZehggufb kgbfdzZfb \ ihbkdZo aZzZjZzg_ _ azZ”~Zgguo rZfehgh\ J
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"b® _gby ;<K b hilbfbabjh\zg fZjrjml “"\b" _gby k mddhibit \g_rgbc
lj_"eh  _ggu_ f_Ih” b Ze]lhjblf bkihevamxlkyjZ eqljibbfbae pltzb hl
lhqdb “h Ihgdb qlh y\ey Iky ijZdlbq_kdb agZgbfuf nZzdlhjhf wdki

;B;EBH=J:NBQ?KDBC KIBKHD

1. Fhbk__\ = Hkgh\u |_hjbb kha~Zgby b ijbf_g _gby bfblz
[ kibehlguo Z\bZpbhgguo dhfie_dkh\ = < Fhbk_v\ < K F
JP FDH i k

2. EhihlZ . Kh\j_f _ggu_ | _g” _gpbb jZa\blby jh[hlhl _ogbg_kdbo
: _kibehlgu_ e 1Zl _evgu/ :ZiizjAhihlz : ; GlbdKggdl
| | _j[mj] PGBB JLD ik

3. H\zZdbfyg > IjB\_~_gb_ bkke_"h\Zgbc "ey jZajzZ[hldb Z\Ihf
kbkl _fu mijzZz\e_gby [_kibehlguf e 1Zl _evguf ZiiZzjzlhf fg!
ijbf g gby > G H\Zdbfyg //Bgg6Zaphb\*"ey KZfZjkdhc h[eZ}
Kzfzjz K

M>D
'<B:PBHGGU? D:;:?EB BA K<?JOIJH<H>GBDH<

Djzkgh\ > = fZ]bkljzZgl
Ju[mrdbg G : fZ]bkljzZgl
Kl _izgh\ ? F fZ]bkljzgl
N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke "~h\Zl _evkdbc |I_ogt
bf : G LmihB:B2 *
] DZaZzZgv

KlZlvy h[jZszZ_1 \gbfzgb_ gz \hafh ghklv ijbf_g_gby db[dhd_d ba k\_joi
Z\bZpbhgghc hljZkeb

Dexqg_\u_ kehdzdljhk_Ilv e_IZl_evgh]lk\_Z4oiighXhz2ysb_ dzZ[_eb dhgkljmdpby
dZ[_ey

Kbkl _fu we_dljhkgZ[ _gby kZfhezlh\ b \ _jlhezlh\ |[jZajZ][z
fh~r_jgbabjmxlky ihklhyggh h~gzZzdh fzZl_jbZeu dZ[_e_c b “]ml
f_gyxlky H[uqgu_ f_"~gu_ dZ[_eb fh]lml ijhimkdZIlv Ihdjg_ [hevr
K\_joijh\h”*ysb_ i_j_"Zxl|l |IhdZ hdheh d: Klhbl h[jZIblv \gbt
fZl_jbZeu b hp_gblv \hafh ' ghklv bo ijbf_g_gby \ Z\bZpbhgghc hlj

JZkkfhljbf we_dljhk_Iv e_1zZl_evghlh Zziizjzlz gz ijBf_j_ \_jl
We _dljhk_Iv ihklhyggh]lh IThdzZ b h~ghnZagh]lh i_j_f_ggh]h Ih
hrghijb\h~rghc ko_f_ k \u\h~hf h~rgh]h ijh\h*"Z gZ dhjimk \_jlhe
lj_onZagh]lh i_j_ f gghjhoipd\h™gZy k \u\h~hf g _cljZeb > @

Dj ie_gb_ "Imlh\ d we f glzZf dhgkljmdpbb \ _jlhe K&bfbiheg gl
ohfmlzfb b kdh[Zfb k j_abgh\ufb ijhdez~dzfb Z ]¢hkly_pgm_Ilky
ki_pbZevgufb azfdzZfb
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@]mlu b2msb_ ba j _~mdlhjghlh b ~\b]Zl _evgh]h hlk_dh\ \

\u\_~ gu g_j_a ]_jfh\\h~u < f_kl_ijhoh”Z q_j_a ]_jfh\\h~u “Imlu
ba ijhj_abg_gghc-ldBEghz&hlu ] _jf_Ibdhf BLWN
Lbi ijh\h~h\ ijbf_gy fuo gZ \_jlhe_|_ ijb\_~ g \ 1Z[ebp_
>ey m~h[kI\Z fhglz Z gz \_jlhe _|_ijh\h~Z k]jmiibjh\Zgu \ “Imlu
LZ[ebpzZLbiu ijh\h~h\ ijbf_gy_ fuo gz \_jlhe |_ :gkzZl
. Lbi hl_gq_kI\_¢ K_q_gh _ | Lbihl_qg_kI\_| K_q_gb
ijh\h~Zz ff2 ijh\h~Zz ff2

1 I>HM 0,2 26 'BNW 0,35

2 1> H 0,35 27 ' BNW 0,75

3 1> H 0,5 28 ' BNW 1,5

4 1> H 0,75 29 " BNAWGO 0,2

5 1> H 1 30 :BNAWGO 0,35

6 1> H 1,5 31 'BNAWG O 1

7 1> H 4 32 :BNAWGOA 0,2

8 1> H 6 33 :BNAWGOA 0,35

9 1> H 10 34 :BNAWGOA 0,5

10 1> H 16 35 'BNWAOA 0,35

11 1> H 25 36 BNWA 0,2

12 1> H 35 37 'BNWA 0,35

13 1> H 50 38 Fl -12 0,2

14 1> H 70 39 Fl -12 0,35

15 I>HWM 0,2 40 FI -12 0,5

16 I>HW 0,35 41 Fl -12 0,75

17 I>HW 0,5 42 FI -12 1

18 I>HW 0,75 43 FlI -12 1,5

19 I>HW 1 44 NKW 10

20 I>HW 1,5 45 | L E200 50

21 ‘BN 0,2 46 JD -2-22

22 ‘BN 0,35 47 JD -7-11

23 ‘BN 0,5 48 JD -2-22

24 ‘BN 1 49 D<KN

25 ‘BN 1,5

Dzd \brgh ba ijb\_~zgghc 1Z[ebpu dZ[_e_c¢c bkihewam_ fuo d
fghlh kmffZjgh hgb khklZ\eyxl k_jvzagmx “hex fZkkujbe |ZIl_ev
wlhf ijb ijhoh ™ _gbb qg_j_a \k_ wlb ijh\h*Z | _jy Iky\lagZqgbl_e
wg_jlbb

< wlhc kblImzpbb ijbf_g_gb_ k\_joijh\h~*gbdh\uo fzZy_jbZeh\
_"bgklI\_gguf \_jguf j_r_gb_f

Hkgh\gufb ij_bfms_klI\Zfb k\_joijh\h*ysbo dZ[_e_c¢ y\eyxlky

\ukhdZy wnn_dlb\ghklv \ k\yab k fZeufb ihl_jyfb wg_jlbb \ k)
\hafh ' ghklv aZf _gu kms_kl\mxs_]h dZ[_ey gZ dZ[_ev k [hev
fhsghklvx ijb | _o ~_ ]Z[ZjblZo
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e _]dbc \_k aZ kq_|I f_gvr_]h dhebq_kI\Z bkihevam_fh]h fZI_]j

m\_ebq_gb_ "bag_ggh]h pbdez dzZ[_ey \ j_amevlZl_ aZzZf.
klZzj _gby baheypbb

gbadbc bfi_~Zgk b [hevrZy djblbq_kdZy "ebgZ

hlkmlkl\b_ we_dljhfZ]gblguo b | _ieh\uo ihe_c jZkk_ygby
gbklhlz b ih"Zjh[_ahizZkghklv

\hafh ' ghklv i_j ~Zgb [hevrbo fhsghkl_c ijb kjzZ\gbl_evq
gZijy _gbb

K\_joijh\h*ysb_ fzZl_jbZeu "~ _eylky gZ "~\_ dZl_]hjbb gbad
k\_joijh\h~rysb_fZl _jbZeu GLKI bf xsb_ djblbg_kdmDb b_fi_jZlIn
jZ[hlZxsb _ ijb ] _eb_\hf mjh\g _ | _fi_jZImj b \ukhdhl _fi
k\_joijh\h”~ysb_fZl_jbZeu <LKI bf xsb_ dzd ijz\bgedhldjmbqg_kd
\ur_ D b azZzqzklmx kihkh[gu_ jzZ[hlZIv ijb |_fi_jzZlmju ihjy~d
dbi_gby "b~Ardh]h ZahlZ a D b g_kdhevdh \ur_

Hkgh\gu_ GLKI " nhjfbjm_fuc@lLkiedb\gllBf 1Zeebg_kdh_ kh_"bg
Nb 6Q ijbgpbibZevgh m~h\e I\hjyxsb_ hkgh\guf azijhkzf we _d
we _dljhnbabdb Bf7ggb 1E 6Q ijb jZ[hgbo | _fi_jZImjZo hl
i_j_dju\zxl ij_"klzZ\eyxsbc ijZzdlbg_kdbc bgl_j _k bdhudzZe jZ[h
ihe_c b iehlghkl_c IhdZ \ we_dljhl_ogbqg_kdbo b we_dljhnbabqg_k

Hkgh\gufb ijbf gy fufb <LKI fZl_jbZezZfb \ gZklhys_ _ \j _fy
fZl _jbZeu gZ hkgh\_ kh_"bg_gbc %L 6U &D&&U2§Z Bk 2[ %L

b <%D &X-223).<

Dhgkljmdpby dZ[_ey ijb\_"* gZ gZ jbk < <LKI we _ f_ gl
dhZdkbzZevguf k\ _joijh\h"ysbf keh f ij_"gZagZqg_gguf "ey
fZlgblgh]h ihey >bwe_dljbd ®©ijhiblZzgguc? “b~rdbf Zahlhf jZkil
Ilhdhijh\h”"ys ¢ "behc bfzl<jbKlez b \g_rgbf wdjZgbjmxsbf ke
lj _bfms_klI\hf 1Zdhc dhgkljmdpbb y\ey Iky \hafh ghklv mkljZg
i j_f gghf Ihd_ \ualZgguo \ha”_ckl\b_f fZ]gblgh]h ilbbey kha”"Z
khk_~gbo nzZazZo Z 1Zd _ \boj_\ufb Ihdzfb gzZ\_%_ gdkilyo\ f_1Zz
khk_~g_]lh h[hjm~h\Zgby > @

< ]h~"m bajZbenkddu jZajzZ[hlZeb gh\luc Ibi k\_joijh\h~gtk
hkgh\_ \hehdhg \uiheg _gguo ba fhghdjbklZeeh\ kZinbjZz
bkihevah\zZlv \ dhgkljmdpbyo bggh\Zpbhgguo kbeMmMuchkdB[ e ¢
i_j_~Z\ZIv [he__ \ukhdb_ gZ]jmadb I1Zkdbiuluj\zvhi*gb@b]jg\Z
dhlhjhfm fh]lml Julv ih”*\_j° _gu f_~gu_ Ilhdhijh\h*ysb_ “beu
k\_jolhgdbc ijh\h~rgbd gZ hkgh\_ kZinbjZ kihkh[_gevgh NZ\ZIv |
khjhd jZza [hevr_ we _dljhWwg‘gidbbijip\hf*gbd [Zdh]h ~_ jzZzaf_jZ
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cynepusonayua

XUAKUMA a30T
AVINIEKTPUK T

cnou BTCl-npoBogHuKa MeaHas NeHTa Kpuocrar

Jbkmdhd hgkljmdpby <LKI

Klhbl hilf_Iblv glh kms_kI\_ggmx ihevam hl bkihevah\Zgby
fh gh ihemgblv g_ Ihevdh ijb balhlh\e_gbb dZ[_e_c_eKhl~Zgb_
bkihevah\zgb _ f k\_joijh\h*gbdh\ k \ukhdhc m”~_evghc fhsghklvx |
bggh\Zpbhggu_ we_dljbg_kdb_ wg_jl]hmklZgh\db “ey \ha”“mrg!
ij_™\Zjbl_evguf jzkq_Ilzf ijbf_g_gb_ 1Zdbo "\b]ZhedlIc"hKdBbhve | _
kgb™ _gby jZkoh”Z lhieb\Z gZ b rmfzZz gz

LZzdbf h[jZzahf wlhl \hijhk hq_gv ZdIimZe g b Ij [m ;lh& jvzagh
lhlh klhbl jzZkkfhlj_Iv \hafh ghklv ijbf_g_gby wlh]h fZl_jbZez
we dljbg_kdbo fZrbg b gZdhibl _e_c¢c we_dljhwg _jlbb B&rZhevah\:
ijb\_"zl d m\_ebg_gbx “heb bkihevam_ fhc we_ dljhwgklk]bb ijb f
Wlh ijb\_7~zl d wdhghfbb lhieb\Z Z agzZqbl d kgb 14\ W([jhkh
Zlfhkn_jm

;B;EBH=J:NBQ?KDBC KIBKHD

1. We dljhh[hjm~h\Zgb_ e _1Zl _evguo ZiiZjZlh\ mqg_[gbd “ey \I
j_™~ K : =jmaBh\zZBa*® FWB k +

2. FZjlugh\z : ©K\_jojughd “ey Jhkzlhfz2 : FZjlugh\Zz ©:lh
>We_dljhgguc PREknhjtk@tomicexpert.com/page217751.html
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IHKLIH?GB? KLIMDLMNMGDPBHG:EVGHC K@ARPIBL?EVGHC
KBKL?FU <HA>MRGUO KB=G:EH< >HA<KIIFHHEP+H

Khe~rZldbg <j F oy gZmd ijhn
FzZchjh\ : : fzZ]bkljzgl
Fbg]l]Zzah\ B N fzZ]bkljzgl
N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke_ _"~h\Z|_ e\
| ogbg_kdbc mgb\_jkbl | bf : DGBadL mihe \Z +
] DZazZgv

KlZlvy ihk\ys _gZ ihkljh_gbx-nkijgdglhjghevghc ko fu baf_jbl _evghc kbkl
\ha”“mrguo kb]JgZeh\ *ha\mdh\h]h kZfhe |Z

Dexq_\u_ k&@mjhf _ozZgbq_kdbc f_Ih” hij_~_e_gby iZjzf_ljh\ ~\b*_gby E: Z[
highkbl _evgZy [Zjhf_ljbq_kdZyKakfuZzihzeegyevghlh ~_ckli\by

< kbkl _fZo \ha"mrguo kb]JgZeh\ b dhkehjhkdgubdukB|gdh |jh\
bkihevam_Iky Zwjhf _oZgbqg_kdbc f_Ih™ hij_~ e gby izjzf_ljh'
| j\bggufb bgnhjfZlb\gufb kb]JgZezZfb baf _jy fufb \ _ebqgbgzZfb
klZIbg_kdh_ ~zy&lfghtkn Jju gZ “"Zgghc \ukhl; KeebinegZfbd_kdh_
"Z\e _gb_gZ[_]1Zxs_]lh ihlhdZ \ha”“maZzZlhljfhi_jg¢gmjE iLlhihdZ \ha”“mo
f_klgu_ Zwjh”"bgzZfbq_kdh]hen]2lzdd m]he kdhev:i_gb¥ \oh~”
mkljhckI\Z h[jzZ[hldb bgnhjfZzpbb fh]jml ihkimiZlI#bddjdHdgujZaebc
kb]J]gZeu b jZah\u_ dhfzZg”u hij_~ _eyxsb_ khklhygb_  bkijz\
i _j\bgghc bgnhjfZpbb mkeh\by bo jZ[hlu gZijbf_j \dexq_gb_ h[l

>ey ihemqg_gby i_j\bgghc bgnhjfZpbb ih mdZazZgguf iZjzZf _|jZ
mklZgz\eb\zZxlky ijb_fgbd \ha“mrguo ~Z\e_gbc I<mju ijib_fgbd I_
"Zlgbdb klZlbg_kdh]h ihegh]h beb "bgzfbg_kdh]h NZ\e
Zwjh~"bgZfbg_kdbo m]Jeh\ >:M

Kb]l]gZeu ijhihjpbhgZevgu_Rs*X\@azZdBExgghf f_kl_ f_klh \ae_I|Z
ihkz~rdb Z 1Zd _ g_h[oh”bfu_ ~bkdj_Igu_ kb]JgZeuiBxjZkih\u_ dh
ki_pbZevguo imevlih\ wdbiZz Z \ ZgZeh]h\hc beb pbnjh\hc nhjf_

<ugbke gb_ \kdhjtklguo izZjzf Ijh\ ~“\b" _gby E: hkms_kl\ey_
hkgh\Zgbb nmgdpbhgZevguo aZ\bkbfhkl ¢ hij- " ley=HiKL =HKL
5.212-74 [1].

[khexlgzZy [Zjhf_ljbgq_kdZy \ukhlzZ G khhl\_Ikl\m_I ] _hihl_gpbZz
mjh\g_f fhjy \ mkeh\byo klZg~Zjlghc ZIfhkn_ju b hij_» ey Iky ih

\ "bZiZahg f H< f

a R o
H Iﬁi gl& »FE_IiRmfé;

(1.1)
W &o iy 2 P
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\ "bzizahg f "G f

P
H Hy RT,in-2

17T, 288151 kj _~gyy Z[khexlgZy | _fi_jZImjz Gz W16RY Z=fepy

ff jIl kI i kj_"~g__ Z[khexlgh_ 7~Z\e_gb_ QML/ mjh\gD f fhjy

| _fi_jZImjguc ]jZ*b_gl hij_~_eyxsbc baf_g_gb_ Z[khe%Xhght |_fi_

L ijb baf_g_gbb Rkhlu f Di]Zah\Zy ihklgygagZykhexlgu _

| _fi_jZImjz b "Z\e_gb_ gZ I _dms_c \ukhd JG L 1Z ff

jl kI i Z[khexlgzy | _fi_jzZIlmjz b Z[khexlgh_ifZ\e_fgb_ gZ \ukhl_
Hlghkbl_evgZy [Zjhf_ljhyudkblkegyGlky dZd jZaghklv

HHLG G Q’
] 3Gz Z[khexlgZy [Zjhf_ljbgq_kdZy \ukhlZ mjh\gy f_klh \ae_
hlghkbl_evgh dhlhjh]h hifj,a ey Iky
lib[hjgZy bg~bdZlhjgZy kdhjhklYughkeyZlk# dzZd nmgdpb
"bgzfbq_kdhlh ~P\g Bhbl beb ihegtgte_gby ijb\_~_gguo d
ghjfZevguf mkeh\byf gz mlph\2$815f Rjy1013251 Z ff jl kIl ih
nhjfme_ > @

a D1 o a K1 o
. . D ) K )
X, [2arn S P n T ar R SR T g
& 113 i K 1155 1 >
4 A « 2
1" g f?ktmkdhj _gb_ kbe ly' _kibdDazl _e&v ZA"bZ[Zlu "ey \ha”m

Qbkeh FZoZ o0Zzjzdl_jbamxs__ hlghr_gb_ bklbgghc \ha“mrg
kdhjhklb a8emdKIRT hij_~ ey _|ky dZd nmgdpby hlghr_gbc ihe

"bgzfbqg_kdh]h ~Z\e_gbc d klZlbg_kdhfm ~Z\e_gbx g@gb~Zgghc
"ha\mdh\hc kdhjhklb ihe_1Z mjzZ\g_gb_ ~ey hij_~_e _gby gbkeZ F

K1 o D1

a K1 a D1 o
_)( L«gi'K 1» 2 «gDAbg 1'D 1>
a ||K 1«P 1 » |K 1%J i %

i | - 7

A

(1.3)

ljb k\_joa\mdh\hc kdhjhklb ihe_1Z gzZklv wg_j]lbb gZ[_]Zxs_]h
l[jZIblky gZ h[jZah\Zgb_ m”~Zjguo \heg b kdZgdh\ mhgdhlg_gby
\ha”mrguo *"Z\e_gbc b mjzZ\g_gb_ “ey hij_~ e _gby gbkeZ F ijbgb

P,  Pipg 16,7 '

P J 7§2 1°%° (1.4)
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[khexlgzy | _fi_jzImjzZz gZjm gh]lh \ha”mozZ L gZ \ukhl_ ihe_I1Z
nmgdpby gqgbkez F b Z[khexlghc |_fi_jZImju azZlhjfh _ggh]h
\hkijbgbfZxsbc ijb_fgbdhf |I_fi_jZImju ih nhjfme_ > @

TT
N@L 02M?)

(1.5)

]J*"N +tdhwnnbpb_gl dZg_kI\Z ijb_fgbdz | _fi_jz/irmjdhMijihbplyby!
lhjfh™ _gby \ha”moZz agZq_gb_ dhlhjh]lh \ azZ\bkbfhklb hl
hkh[_gghkl_c ijb_fgbdz | _fi_jZImju b f_klZ _]1h mklZgkeWd dhe_
« ,02.
BklbggZy \ha"mrgzy KdhjhKlwlv# hij_ ~ e gZ ih nhjfme_ ZgZeh]
\ dhlhjhc ihegh_ "bgzZfbq_kdh_ b klZlbqg_ktihjZzMNa\2 gby
gZjm gh]lh \ha"moZzZ baf_jyxlky g _ihkj_~kI\_ggh gZ ~Zgghc \ukhl_

K o Prpg o \/ K Pyt
X 4|20RT(—— bo ) K 1 20R(—— by K1 1.6
\/9 (K 1)[(P ) ] gR(K l)[(P9 ]. (1.6)
K mqg_Ihf khhlghr_gbc b bklbggmx \ha”“mrgmx kdhjh

\ugbkeblv dZd nmgdpbx qbkezZz F b |I_fi_jZImju azZlhjfh  _ggh]h ihl

/o
X JKR
©INa 02m?) (1.7

<_jlbdZevgzZy kdhpuklhij#~_ey_Iky iml_f \ugbke_gby ijhba\h”¢
\j_f_gb hl Z[khexlghc [Zjhf_Ijbg_kdhc \ukhlu |

dH Ht Ht
¥ aTo, t8)

i il
’

1"t ta £l _dmsbc b ij_~r_kl\mxsb_ fhf_glu \ dhlhjuo ijhba\h”*gu_
Z[khexlghc [Zjhf_ljbg_kdhc \ukhlu

<hafh gh bkihevah\Zgb_ Ze]hjblfZ \ugqbke_gby \ _jlbdZevgh
[hevrhfm gbkem agZq_gbc [Zjhf_ljbg_kdhc \ukhlu jhN2ggguogguo q

bgl_j\ze \j_# gwzijbf_j \brz

X 4—15]>|ti Ht 2WHt WHt 3W (1.9)

>ey mf_gvr_gby ih]j_rghkl_c k\lyaZgguo k imevkZpbyfb klZlb
\hkijbgbfz_fh]h ijb_fgbdhf g_"hklzZlhgghc gm\kl\bl_evghkl
klzlbg_kdh]h ~Z\e_gby \ebygb_ wlbo nZdlhjh\ mkm]m[ey Iky ijb
\_jIlbdZevgmx kdhjhklv hij_~ _eyxl iml_f kh\f_klghc h[jZ[hldb
[Zjhf_ljbg_kdhc \ukhl_ k ~Zggufb h \ _jlbdZevghf rokdhj _gbb
Zdk_e _jhf_1jZ bkihevamy ijbgpbiu dhfie_dkbjh\Zgby > @
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>ey hij_~_e_gby bklbggh]h m]lez ZzZlzdb ~Zlgbdb [Zjhf_Ij
nex]_jghlh ig_\fzZlbg_kdh]lh ig_\fhwe_dljbg_kdh]h beb ~jm]h]h
gZ h[hbo [hjlZo nxa_ey Z beb gZ ghkh\hc rlZzg]_ H”*gzZdh "Z _ i
gZ ghkh\hc rlZg]_ baf_jy_fuc bf f_klguogZnlthe EIZWpZ_Iky hl
bklbggh]l]h \ kemqgZ_ mklzZgh\db ~Zlgbdh\ gZ nxaZegyky ihb ihdZa
gZebqbb kdhev  _gby b fh]mljguelZ fhevr_ bklbggh]lh m]ez ZzZlzd
lhwlhfm ih ihdZazZgbyf “Zlqbdh\ mklZgh\e _gguo gZ ijZ\hf b e _\h
\ 9gZgZe_ hij_"_ey_Ilky hkj_"~g_ggh_ agZqg_gb_ f_klgh]lh |

o' - 0'%'12 dhihjh_ azl_f bkihevam _lky “ey \ugbke _gby bk

zizdb.
K\yav bklbggh]lh b hkj_~g _ggh]h f_klgh]h m]eh\ ZlzZdb k
o0ZjZdl _jbah\Zlv aZ\bkbfhklvx \b*"Z > @

D OyQ F,E QF, E (1.10)

1"DOFEbDQ F,E +dhwnnbpb_glu aZ\bkysb_ hl f_klZ mklzgh\db

baf _gyxsb_ky ijb baf _g_gbb gbkeZ F bEm]eZ kdhev' _gby

ljZ\bevguf \u[hjhf f_klZ mklZgh\db ~ZIqbdZ fh gh h[_ki_qgblv
ihklhygkl\h dhwnnbpbb gPH\ Ba\mdh\hf ~bZiZahg_ kdhjhkl_c ihe

h[s_f kemgZ_ \b» Dmigdpibcd F, £ hij_~_ey_lky ~ey dhgdj_lgh]h E
f klZ mklZgh\db gZ g_fj"almeéedihiAlzZzd e lIguo bkiulZgbc
>ey "ha\mdh\uo kdhjhkl_ ¢ bklbgguc m]he ZIlZdb kzZfhe 1Z hij_»

D % D, DE DF, (L11)

1" 1D « - « mle 1j8~ D 4B0,07.

<ZjbzZglu kljmdImjgh]lh ihkljh_gby pbnjhluo K<K aZib&yl hl Ibi
NZlgbdh\ ~Z\e_gbc ijb_fgbdz |I_fi_jZImju b >:M Pbrdhjuo_ K<K
bf xI \uoh” ih ihklhygghfm Ihdm kljhylky ih kljmahngjmhc ko _
ihke _"h\Zl _evgh]h ~ _ckl\by > @ k fmevlbie_dkhjhf b h[sbf :PIl |
NZlgbdh\ ~Z\e_gby k qzZklhlguf \uoh”~hf b >:M k \uoh”guf mklj
kbgmkdghkbgmkgh]h [|jZgknhjfZlhjZz pbnjh\Zy K<K bf__| kljmdl
iZjZee_evgh]lh ~_ckl\by k g_azZ\bkbfufb dZgzZezfb ij_IhhpjZzah\zZghb
wlhf gz~ _"ghklv IZdhc K<K 1Zd _ ih\urzZ_Ilky

GZ ijZdlbd_ gZreb ijbf_g_gb_ M\Z \ZjbZglZ kljmdKmggh[Jhaihkljh
ZgZeh]h\uo we _dljhf_ozZgbg_kdbo \ugbkebl _evguo mkljhckl\ >
hkh[_gghklvx i_j\hc kljmdImju y\ey Iky Ih qlh j_rfhgdd _cjZkqg _lc
ijhba\h?blky \ hI*_evghf hl mdzZaZl e _c¢c \ugbkebl_ e  Ijb wlt
k\yaZggu _ Kk j_r_gb_f JjZkqg_lguo aZ\bkbfhkl _c ijhba\
kzfh[ZeZgkbjmxsboky fhklh\uo ko _fZo \ khklzZ\ dhltjuo \oh?
nmgdpbhgZevgu_ ihl_gpbhf _lju >hklhbgkl\hf 1Zdhc K<K y\ey
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dhgkljmdpbb mdzazl_e_c¢ @ "hklZldgigzzy gzZz”~_"ghklv hij_"_e
keh ghklvx \ugbkebl_ey

< Ajm]hf \ZjbZgl_ihkljh_gby K<K j_ r_gb_ jZkqg_laul* B kbfhk
\ g _kdhevdbo \ugbkebl _eyo kh\f_s gguo dhgkljmdlb\gh k md
nhjfbjmxl \uoh”gu_ we_dljbq_kdb_ kblgddgbukilyufukB]gh_|jzf <
wlhf kemqgZ_ hldZa h”gh]h \ugbkebl_ ey dZgZezZ g_ ijlgWth”~bl d it
mkeh gy _|ky dhgkljmdphhyd&ZgZhfejlc

lj_~ihgl_gb_ hi*rzZ_f ko _fzZf iZjZee_evgh]h ~_ckl\by dhlhju_
[ukljh” _ckl\b_ b \ukhdmx gZ”~_"ghklv

ModyAb |
KOHdU2ypauuu :
|
|

oan
|
nsa | . Kl
ann Buiqucaumens Wura daHHbix {cuzHanob)
. {(nunomaxHo-
[ (Mpoueccop) I > _
. KOMClHalelLI
it | llluna po3oBeix koMaHd ducnned)
>
oAy I v
| |
| |
| |
IR | IS 1
:_EEDEOEUE yc m_p&;ﬂaj_=
| PR2UCMPOUUU NOAEMHIX |
| O0HHbIX |
L -
Jbkmghd i KIjmdIimjgZy ko _fZ pbnjh\hc kbkl_fu \ha”“mrgh]

;B;EBH=J:NBQ?KDBC KIBKHD

1. :glhg_p ? Igp[hjgh_ h[hjm~h\Zgb_ \ha”mrguo km~h\ b ]

wdkiemZlZpby ? < :glhg_p < B Dhg_jlbg = : N_"hk_
M<:M =: B i k

2. ;h”"g j < Ljb[hju i_j\bgghc bgnhjfZpbb < : hhg i
FZrbghkljh_gb _ + k

3. Khe~Zldbg €_F”u b kj_"kI\Z baf_j _gby Zwjh~"bgZfbgq_kdbo
Khe~rzZldbg i DZzahghz8A¢ ]Jhk-1Z og ntgk
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M>D

BFBL:LHJU IBEHL:@GU®OB;HJH< MQ?;GH=H LJ?G:@?J:
D:;BGU <?JLHE?L: -8B

Fbrbg K < dzZg” |_og 9gZmd “hp_gl

Khdhevgbdh\ : = kim~"_gl
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlikd
< klZlv_ ij_"klzZ\e_g ijh_dl ih kharZgbx mq_[gh]h lj_gZ _jZ @8Z [Za_ dZ[bg

lib\h~blky hibkZgb_ ihkljh_gby bfblZlhjh\ ibehlZ guo ijb[hjh\

Dexq_\u_ keh§Z[guc Ij_gZ _j bfblZlhju ibehlZ guo ijb[hjh\ dZ[bgu \_jl
k_jbcguc ijh]jZEfighjZlguc dhfAeduithé.

< gZklhys__ \j_fy gZ dzZn_"j_ Z\bZpbhgguo we_dljhkbkl_f
gZ\b]Zpbhgguo dhfie_dkh\ Bjdmlkdh]h nbebZezZ F=LM =: j_Zek
kharZgbx mq_[gh]h [|j_gZ _jZz gZ [Za_ dZ[bgmMmIh\_jllihegdZ jFb

bfblbjm_1 ijb[hjgu_ “hkdb imewviujZdehjgbgu\_jlhe_Ihf 1ij_"gZagZ
"ey bamg_gby \ _jlhe _Iguo kbkl_f b hljZ[hldb ijhp_’hrhj mijZ\e
Mg_[guc lj_gZ _j iha\hebl ijh\h”blv h[mt_adbgblgdhygh jghkhgzZez
ih wdkiemzZIlZpbb dhgljhex kbkl_f \_jlhe_1Z b aZimkdm ~\b]Zl_e_
>7Z99Zy klzZlvy y\ey_ |ky ebrv fZehc khklzZ\ghc qgZklvx ijh_dl
lj_gZ _jZz b ihk\ys_gZ djzldhfm hibkZgbx ihkljh_gby obfblZlhjF
ijb[hjh\ dZ[bgu \_jlhe_IZ

H[t_dIl jZajz[hldb

Hkgh\gzZy fZzkkzZ ijb[hjh\ jZkiheh  _gguo gZ ijb[hjguo “"hkdZo dz
ZgZeh]lh\u_ b bf_xI ih™\b'gu_ klj_ehqgu_ mdZaZl_eb jbk
ij_~klz\bl_e_f NZgghlh deZkkz ijb[hjh\ yley |ky A\'m
fZ]lgblhbg"mdpbhgguc 1Zehfjlbk BLW gZ ijbf_j_ dhlhjh]h gb™ _ [n
jZkdjul ih~oh” \ jZzajzZ[hld_ bfblZlhjh\ ibehlZ guo ijb[hjh\ dZ[bgu

Jbkmghckg #rgbc \b” e _\hc ijb[hjghc ~hkdb
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Jbkmghdckg #rgbc \b® mdzZazl_ey *"\moklj_ehgeh]h |Zohf_|jZ [

Bkihegbl _evgu_ mkljhckI\Z ijh_dlZ

Hkgh\ghc azZ”~Zq_c¢c we_dljhijb\h"Z ij_"gZagZqg_ggh]lh ~ey
bfblzlhjzo ijb[hjh\ y\ey |ky ij_h[jZah\Zgb_ kb]gZezZ mijzZ\e_
i_j_f_s_gb_ bkihegbl_evgh]h f_oZgbafzZ khlezZzkgh Ij_[m_fh]h aZzZd
JZg__ [ueb h[hkgh\Zgu g_"hklZldb rZ]h\uo we_dljbg_kdbo
ihkem ' beh ijbgbghc hldZaz hl gbo \ dzZq_kI\_ ijb\h~guo "ey
mkljhckI\Zo zZ\IhfzZlbdb Ih wlhc ijbgbg_ ijb jZajzZ[hld_elfblZIlhjh
bkihevah\Zgu k_jbcgu_ fZeh]Z[Zjblgu_ we_dljhijb\h~u[llhklhyggh]

Jbkmghdkg #rgbc \b” Ibih\h]h k_jbcgh]h we _dljhijb\h~Z

lih]jzffghziizjzlgzy qzklv ijh_dlzZ

Hij_ ~ e _ggmx keh ghklv ij_"klzZ\ey_ | kh[hc j_r_gb_ \hijhk
iZjZf_ljh\ ~ey hjlZgbazZpbb jZ[hlu ijb[hjh\ GZ i_j\hf wlZi_ jZajz
lj_gZz _jz \ dZq_kI\_ hkgh\gh]h jzZkkfzZljb\Zeky \ZjbZgdglhkihevah
fhr _eb ~"bgzfbdb ihe_I1zZ \_jlhe_IZ H~gZdh j_r_gb_Illxktthkkcaz”Zql
hij_~ _ezggu_ Ijm~ghklb Ilhke_ "~ _IZevgh]h ZgZebaz klbimZpbb [
bkihevah\zZlv \ dzg_klI\_ kb]JgZeh\ mijzZ\e_gby bkihegbl_evguf
ijb[hjh\ khhI\_IklI\mxsbo kb]JgZeh\ Z\bZpbhggh]h kbfmeylhjZz
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Nhjfbjh\zZzgb_ azZdhgZ mijZ\e_gby [ueh \haeh _gh gZ k_jbcg
ZiiZjZlguc dhfiArddho ij_ ~klZ\eyxsbc kh[hc Kkj_~klI\h ”“ey ihkljl
ijhkluo kbkl_f Z\IhfZlbdb b jh[hlhl_ogbdb hjb_glbjh\:
g _ijhn_kkbhgZevguo ihevah\zZl_e ¢ ?]h ijh]jzffgzZzy lghdklv khkll

ijh]ljzffghc h[hehqgdb o "ey gZibkzZgby ijh]jzff bo dhfi
ijhljzffbjh\Zgby ZiiZjZImju iizZjzZlgzy qzklv ij_"~klz\ey_1 ki
kfhglbjh\Zgguo i_qgZlguo ieZl ijh*"Zxsboky dZd hnbpba&wdguf ijhl
b klhjhggbfb ijhba\h”~bl_eyfb jbk lheghklvx hldjulZy Zjobl_

ihal\hey_| k\h[h”gh dhibjh\ZIv beb “hihegylv ebg_cdm ijh"mdpbb
JZebaZpby ijh_dlZz

J_ZebazZpby ijh_dlZ ih jzZajz[hld_ bfblZlhjh\ ibehlZ guo ijb[
lj_gZ _jz dZ[bgu \_jlhe\dleex&gb_| \ k_[y "\Z hkgh\guo wlZzZiz
balhlh\e_gb_ bfblzZlhjh\ '\ rlZlguc ijb[hj k mqg_Ih® _]h dbq
hkh[_gghkl_c bgl_]jbjm_Iky bkihegbl_evguc we_dljhijb\h”"
khleZzkh\zZgb_ ibehlZ'guo b ~jm]bo |I_dmsbo izZjzf_Iljh\ il
Z\bZpbhggh]lh kbfmeylhjz k izjzf_ljzfb dhgdj_Iguo hjbfihjh\ b
\Ihf gbke_ jzZajz[hldZ khhI\_Ikl\mxsbo ©kd_Iq_c?

Jbkmghdkg #rgbc \b” k_jbcgAduiea |l u

Gb'_  ij_"klZ\e_gu hkgh\gu_ wIZiu jzZajz[hldb bfblZlhjz
M moklj_ehdghdblhbgrmdpbhggh]h 1Z8hf _1jZ BLW
Dbg _fZIlbdZ ih~"dexq_gby \uoh”guo \Zeh\ k_j\hijb\h~hdyd hkyf k

|Zohf_1jZ BLW AklZ\e _gZ gZ jokmgd_  A~_kv ohjhrh \bAgh qlh i
9Z k_j\hijb\h”~u kb]gZeh\ mijZ\e_gby hgb gZgbgzZxlj\jZsZIv hi
am[gqZlu_ i_j_"Zqgb | f kzfuf az~z\Zy klj_edzZmxsben]lhe k

hij_ ~ e _gghfm agZqg_gbx gbkeZ h[hjhlh\ \ZeZ ~\b]ZIl_ey \ ijhp_gl
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Jbkmghd i Dbg_fZlbg_kdzy ko_fz ih~rdexq_gby I§_ghdjb\h"h\
mdZaZl ey IZohf21jZ BLW

ljb ihkljh_gbb we_dljhijb\h”*"Z mkljhcklI\Z zZ\IhfZlbdb dhlhjh_ [u
h[ _ki_gb\Zeh ih\hjhl bkihegbl _evgh]h f oZgbafzZz gZ IghHy fuc a.
m]he [ueb bkihevah\Zgu ke _"mxsb_ we_ f _glu

ieZlAduino \ jZ[hl_ bkiheW8BGAZHRB0);

86% "jZc\_j &+ * "ey hi_jZpbhgghc kbkl_fu
dhfie_dIl kh_"~bgbl_evguo ijh\h”~h\

ijh\hUSB 2.0 (A) tUSB 2.0 (B);

K_j\h™\b]zl_ev \ jZ[hl_ Fkhwerwsc92)g

Gb _ ij_"~klz\e_g ebklbg] ijhl]jzffu "~ey j_r_gby az”~zZqgb mkl
k_j\hijb\h~Z ihklhyggh]h IThdZ gZ m]J]he wd\b\Ze glgucbg&gZqg_ gbx
Z gZ jbkmgdmgdpbhgZevgZy ko fZ ih"dexq_gby k_j\hijb\h*Z d ie

include Servo.h!

Servoservol;
voidsetup()

servol.attach(5);

}
void loop()

{
int pot = analogRead(5);
pot = map(pot, 0, 1000, 0, 180);
servol.write(pot);

}
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JbkmghKo #fZ ih~"dexqg_gby k_j\h*\b]ZIl _ey

lh USB-bgl_jn_ckm ijh]jzffz k dhfivxl_jzZ azZibku\Z _Iky gZ fbdjtr
dhlhjuc jZkiheh g AgdlirneZ®Q j_a wlhl ~_ bgl_jn_ck b ijhbkoh”bl i
\k_]h dhfie _dkZ gZijy ' _gb_f < ihklhyggh]lh IhdZ DjhéE?*Z ih~"dex
djzkguc b gq_jguc WIh ijh\h~Z iblzZzgby ~\b]Zl_ey H"gZdh ~\b].
\jZs _gby [_a kb]JgZeZ dhlhjuc ih&klmehslZztpabalogiN® DZd Ihevdh
kbl]gZze [m~_I ih~rzg ijh]ljzffz h[jz[hlZ_1I _Th \u”rZkl Kktetyl\_Ikl\m
mijZ\e _gby "\b]agylZze fpbnjh\hc \uoh” d dhlhjhfm ih~*dexqg_g
mijZ\e _gby k_j\h”*\b]Zl ey b Ilhevdh Ih]*Z hg kh\_jrbl wd\b\Ze g

Kb]JgZeu mijzZ\e_gby k_j\hijb\h~Zfb ihkimizZx|l Arddinoph”h\ ie.
khhi\_IklI\mxsb_ izZjzf_1jzf ihemqg_gguf ba Z\bZkbfmeylhjZz

1Zjzf _lju ihemqgzZxlky k ihfhsvx iezZ]l]bgZz 'DWD5HI(GLWRU K
kbfmeylhjz kqgblul\Zxlky GDWDUHI kljhgdb \ dhlhjuo ijhibkzZ
kbfmeylhj_ izZjzf_lju b ijbgbfZz _fu_ agZq_gby <ky WK¥Y bgnhjfz
GDWDUHI kljhd_ bg”b\b"mZevghc “ey dZ "h]lh izjifqdjz i\ jZk!
gbkeh h[hjhlh\ \ZeZ ~\b]ZI_ey

DataRefkljhdb hibku\Zxlky \ dhgnb]mjZpdekegefghf in Zxlel Z\e gghf
gZ jbkmgd_

385 0 sim/cockpit2/engine/indicators/Nl_percent 1 0,100 550 2350
395 0 sim/cockpit2/engine/indicators/N2_percent 2 0,100 550 2350

Jbkmghd&Kh” j"bfh_ dhgnb]mjZpbhglgtakfg)nZceZz

GZ jbkmggd "klzZz\e _gZ ke_~mxsZy bgnhjfZpby
38S,39S-pbnjh\u_ ihjlu ieZlu
1,2- ¢ b ¢ "\b]Zl_eb khhI\_Ikl\_ggh
0,100-gbkeh h[hjhlh\ \ZeZ ~\b]Zl_ey \ ijhp_glZo
550,2350-fbeebk _dmg”u “ey k_j\hijb\h~Z khhd\ _["j\@txskz f
khhI\_1kI\_ggh
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ljbgpbibZevgZy we _dljbg_kdZy ko_fZ ih*"dexq_gbArdking\hijb\h"t
ihdZaZgZ gZ jbkmgd_

Cepronpreom 1 CeprompuEeom 2
+5Y GN'D‘ 385 +35V L GINDIJ 395

Jbkmghtdve dljbg_kdZy ko fZ ih~"dexqg_gby k_j\hijb\h~h\

lh ZgZeh]lbb k bfblZlhjhf 1ZehffhljghBjLWebah\Zlv ex[hc ijb[h]
hlebgb_[m”_| khklZ\eylv ebrv nZdatadfggnb]mjZpbb

;B;EBH=J:NBQ?KDBC KIBKHD

1. A”7jZgmd KBkshevah\Zgb_ we_dljhijb\h”Z ihklhyggh]h Ihdz \
Z\bZpbhgghc zZ\IhfZlbdb K < Ajrfiaidg _ k@ZgZdarhaggh j _gpby
kilm~_glh\ b ZkibjzZzglh\ ©:dlmZevgu_ ijh[e_fu b i_jki_dlb
Z\bZpbhgghc | _ogbdb b f_Ih~h\ __ widkieBjdhzlxbb BN F=LM
= K i

M>D

WE?DLJHIJB<H> O<HKLH<H=H <BGL: <?JLHE,L:

Kl _izgh\F? fz]bkljzgl
Djzkgh\=> fzZ]bkljzZgl
Ju[mrdbg: G fZ]bkljzZgl
N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke "~h\Zl _evkdbc |I_ogt
bf : G LmihBD:B2 *
] DZaZzZgv
GZ kh\j_f_gguo \_jlhezlZo kbeh\Zy mklZzgh\dzZ jz[hlZ_|ygzZ <ky[h\Zevguo
fhsghklv ~\b]zZl_e_c¢ jzkij_~ _ey |ky gz ihlj_[bl_e_cqgwlgdhltbbhjbdhpr a f_o0Zg
H”rgzZdh _]Jh kms_klI\_gguf g_~hklzZlIdhf y\ey_Ilky agZgbl_hevipXh "Ak#Z dhgkljn
k_jvzaghfm jZkoh”m Ilhieb\Z \_jlhezlz < klzZlv_ ij_"ezZ]lZ_lky \hafh ghkl
f oZgbq_kdhc IjZzgkfbkkbb gZ we_dljbg_kdmx

Dexqg_\u_ keh\z o\hklh\hc j_"~mdlhj kbgojhgguc ]1_g_jzZlhjj ko_fzZz EZjb
fbdjhdhgljhee_j

GZ kh\j_f gguo \ _jlhezlZo kbeh\Zy mklZgh\dzZz jZ[hlZ_| g
MblzZl _eyo <ky fhsghklv "\b]Zl_e_c¢ jzkij_"_ewdky]gxZ ibalj_[bl_
f oZgbg_kdbc ijb\hc  WIh hq_gv ijhklh_ b gzZ”~z gh_ j_r_gkt
kms_kI\_gguf g_"hklZldhf yley |ky agZqgbl_ebggyhfZzjbREA dhgkljm
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k_jvzaghfm jZkoh”m lhieb\Z \_jlhezlZ >Zggmx aZfZgm ‘guafh gh
gZklb f_oZgbq_kdhc ljZgkfbkkbb BRE we dljbg_kdmx
JZkkfhljbf ljZzgkfbkkbx klZg~Zjlghlh \_jlhe_1Z gZ ijbf_j.
fghl]hp_e_\h]h \ _jlhezlZ ©:gkzZl2 jbk HgZ ij_~"gZibdg _gZ "e)
\jZs _gby b i_j_"~Zgb djmlys_Jh fhf_glzZz BRW\mb d\lg]zKkme_ _&m b
jme_\hfm \bglzf 2~\mf \_glbeylhjzZf \ha”mrghc kbkl _fu hoezZ ™ ¢
mklZgh\e _gguf gZzj]émdlmf
LjZgkfbkkby \dexqzZ_1I \ k_][y
]leZz\guc j_~"mdlhj <J
o\hklh\hc j_"meBh2),0J
o\hklh\hc \28 ()<
kh_~"bgbl_evgu_ -2Z@u K<

Jbkmghd 1 H[sbc \b” 1jZgkfbkkbb

=eZ\guc j_"mdlhj khklhbl ba p_gljZevgh]h j_"mdimgZhjh\mo dhg
A\mo fmnl k\h[h”gh]h oh”Z \oh”ysbo \ khklZ\ dhgbg_kdbo j_
ijb\h~h\ Ihjfhaz g_kms_]h \bglZz [ehdZ gZkhkh\ ih”""hgZ b fZke\

<k_ khklz\gu_ qZklb ]Jez\gh]lh j_~mdlhjZ y\eyxlky fh"mevgufb
kh[bjzxlky hIl*_evgh ~jm] hl *jm]Z b dj_iylky gZ p_gljZevghf j_"n

GZ neZgp_ gb'g_]h dhjimkZ p_gljZevgh]lh j_"mdlhjZbdijh iblky i
ihezlm gZ ih~"*hg_ k ihfhsvx ribe_d mklZgZ\eb\Z |ky [elhd fZkeh
I1Zzd"_ dj_iblky lIhjfha g_kms_]h \bglZz G«< ij_"gZaglry \geuc "e
G< gZ klhygd _

GZ \_jog_f dhjimk_ p_gljZzevgh]lh j_~mdlhjZz jZkiheZ]zZxlky “
mjzZ\gb\Zgby ~Z\e_gby \gmljb dhjimkz k ~Z\e_gb_f hdjm Zxs_c
nbevlj neZgpu kh ribevdzZfb 7ey dj_ie_gby Z\IhfzlzZz i_j_dhkZz
Z1j_1Zlh\ mijz\e_gby rIlmp_j [hjlh\hc azZijz\db j_"mdlhjz fZzkehf

GZ q_lujzo nezZgpZo \_jog_]h dhjimkZ p_gljZevgh]hiuyj "mdlhjZ
eZiu dj_ie_gby ih~Adhkh\ ki_j_~b kaz”b Kkijz\Dhyhbke R&bih ih
j_"mdlhju jZzkiheh  _gu ki_j_"b ih ihegdmnézZdpZgligyo g_]h dhjimlk
p_gljZevgh]lh j_"mdlhjZz >ey h[_ki_q_gby ihe _1Z \ _jlhe _|Z ijb h’
Mblzl_e_  zZ 1zd _ gz j_"bf_ kzfh\jzZzs_gby Z\lhjhlZpbb g_k
j_"mdlhj_ ij_~mkfhlj_gu ~\_ fmnlu k\h[h*gh]h oh”"Z FKO dhlhjt
hldexqgzx!l hl \_jlhe_lghc ljZzgkfbkkbb h”"bg beb h[Z ~"\b]ZI|_ey ijb
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Dhjh[dZ ijb\h~h\ jZzkiheh  _gZ ki_j_"~b ih ihezlm b dj_iblky q_j_
i_j_~gbf nezZgpzZf gb ' gbo dhjimkh\ dhgbg_kdbo j_~mdlhjh\
GZ dhjh[d_ ijb\h~"h\ mklZgzZ\eb\zZxlky Z]j_]1Zlu \_jlhezlguo kbkl_
"MNZ 1_g_jZlhjz =L 1Q ?
"MZ 1_9_jZIKh5@-=IK
A"Z 1b”NjhgZkhAlBE-2G |
"Z \_glbeylhjzZz kbkl_fu hoezZ ~_gby
O\hklh\hc j_~mdlhj ij_"~gZagZq_g "ey i_j_"Zqgb djmlylsgllh fhf_g
k ihgb™ _gb_f gbkeZ h[hjhlh\ b baf_g_gb_f hkb \jZsYgby \_~hfh]h
O\hklh\hc j_~mdlhj khklhbl ba maeh\ \_"ms_c ,b \_~hf
kfhglbjh\Zgguo \ dZjl_j_
GZ \Zem \_"ms_c r_Kkl_jgb \uiheg_gu rebpu ~ey kh_"bg_gby k
gZ \Zem \_~hfhc r_rlelopgb®*ey mkliZgh\db \Imedb jme_\h]h \bglZz
O\hklh\hc \Ze ij_"gZagZq_g "ey i_j_"Zgb djmlys_]h fhf_glZ
o\hklh\hfm j_~mdlhjm b khklhbl ba Ij_o hlk_dh\ kh_g®gfbgguo f_
k r_klvx [helzZzfb GZ dhgpZo \Zez bf_xlky ~\_ h~dbdgZdh\u _
ieZklbggZlu_ fmnlu ey dhfi_gkZpbb g _khhkghklb\giyb tkh_~bg_
o\hklh\uf j_~mdlhjzfb O\hklh\hc \Ze mkliZgh\e_g gZ iylb ih~rbi
jZkiheh  _gguo \ p_gljZevghc gqZklb nxa_ey Z b o\hklh\hc [Zed _
Kh_~bgbl_evgu_ \Zeu ij_"*gZagZq_gu "ey i_j "Zgqb djmlys_
Mb]Zl_e_c¢c d Jez\ghfm j_“mdlhjm K "M\b]zZl_eyfb b JeZ\gl
kh_"bgbl_evgu_ \Zeu kh_~bg_gu g_j_a mijm]b _ ieZklbg
dhfi_gkbjmxsb_ g _khhkghklv

‘ ¥ ¥

Typbo- Briok Bnok
. Hecyuuii Kopobka Ynpasnsiowee

8arbHbil wrpaeneHus ynpaeneHust

Beuzamenb susm Mpugodos yermporemee KOHeep- uHeep- Xeocmosoll
y mopom mopom guHmM
" N | M.
Typbo- M - ~U =U = ~U -
8aibHbill aneubfu eHepamop |—=\Beinpsamumens (—= KoHaepmop v Wusepmop | gggggg;ggu
dsuzamernsb pecyKimop
Jbkmghd i NmgdpbhgZevgzZy ko_fZ kbeh\hc mklzZgh\db \_jlhez

o\hklh\h]h \bglZ

We _dljhijb\h” o\hklh\h]h \bglZ jZ[hlZ_1hKe jdbkxsbf Di[dhah[d_
ijb\h~h\ ihr"dexgZ_lky J_g_jzZlhj i_j_foggdkhlh JhdZjz¢hdzZ i_j_f_ggh]
IlhdZ \u[bjzZz f kbgojhgguc ] _g_jZlhj k \ha[ggudo dE]dbhih\Vhklhlewrhc
\u[hj 1Zdbo ]_g_jZlhjh\ _klv m [_ehjmkkdhcjbfbjfu]HgJBRAKh| gZi
fh™ _eb- - ?]lh fhsghklv jZkkgblu\Z _|ky bkoh%y \babgbbploheyfh
ihlj_[bl_e_c we_dljhwg_j]lbb \_jlhezlEZzZb>o@ klh\h]h \bg

2L G ®¢®uaw L r&tt®r®& udw kzwi* O
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Hl ] _g_jzlhjz i_j_f_gghlh IhdZ iblzgb_ ih~"ZzlkyjydlgemijZ\ey

HilbfZevghc ko_fhc y\ey Iky ko _fZ EZjbhgh\Z dhlhjmx*ghZebam
fh*mepok

Hg ih~[bjZ_Iky ih ke_"mxsbf hkgh\guf izjzf_Ijzf

1) fzdkbfZevgh_ agZq_gb % Lhild PoR"Z

2) kj_"g__ agZq_gb_ HsdzZr & b 4aZ

3) " ckl\mxs__ agZg_gb_HbhdZ “"bh"Z

4) fZdkbfZevgh_ h[jZlgh_ 9%kt lgaw® 7, L séw'—x..

486;
O+
- S j

f ~ O

G V ‘.’1 ~ O
- : <
(Ze)’ /N Zig
O—

Jbkmghd i <g_rgbc \b” b ijbgpbibZevgZy we_dljbqg_kdZy ko _ fz

<uijyfbl_e@y_h[jZzam_ | i_j _fgg8igh__gb_ \ ihklhyggh_ b ih*zZzl _]

dhg\_jlhj ]~_ \_ebqgbgz gzZijy _gby ih\urZ_Ilky b klZ[lggbabjm_I
ij_h[jZzah\zZl_ev qdbkhhljdhjKbeh\Zy qzZklv dhg\_jlhjZ j_Zebam_Ilky
IGBT fhmey khklhys ]h ba l|jZgabklhjgh]l]h dexqZ jbkh[jZlguo *
dhlhjuc ih”[bjZ_Iky ih ke YimX&dby f

ghfbgZevgh_ gZijy _gb_ gZ \uoh”_ dhg\_jlhjzZz gZzZijy _gb_ rk
lhdZz

fZzdkbfZzevgh_agZq_gb_ |IhdZ gZ \uoh”™_ ij_h[jZah\ZI|l_ey qZKkl

\kljh _ggZy aZsblZ hkgh\guo maeh\

gZklhlz RBF hl d=p;~h d=p

fzezy fzkkzZ b 1Z[Zjblu

| fi_jZImjZ hdjm Zxs_c kj ™hu hl.fK

Jbkmghd i <g_rgbc \b” b ijbgpbibZevgzZyl@BY fdhljmeykdZy ko -

82



lj_h[jZzah\Zl_ev qZklhlu nhjfbjm_1 ljzonZagmx kbkl_fimcgZijy _g
gZklhlu gZ h[fhldm kbgojhggh]h we _dljh?\b]Zl_ey ijb\h”y _]1h \h
gZklv bg\_jlhjZz j_ZebanGBkyhgdmhé¢¥akhklhys ]h ba r_klb IjZgabkl
dexqg_c¢c b h[jZlguo 4bk~"h\ dhlhjuc ih”[bjZ _|ky bkoh”y ba ke_
oZjZdl_jbklbd kbgaejd gdlhhi\b] B}, cosg3 bf,[3].

i w T * O
+ i + i3 s
— Ti T3 15
s g_| Dl °_| P?J_? O—| D‘
- ﬂﬂ Ua C:: i '!" s 'E‘E - -J'f‘
= - T2 T4 T6
R EC e
&,
'.’ - = Yih = L iy ¥ is
= O
w 3 - "
5
A B C
=] Q Q

Jbkmghd i <g_rgbc \b” b ijbgpbibZevgZyl®@BY fdhl}meykdZy ko -

MijZ\eyxs__ mkljhcklI\h kem bl ~ey nhjfbjh\Zgby mijZ\eyxsbo
[ehdb mijz\e_gby dhg\_jlhjhf b bg\_jlhjhf < khklz\ [ehdZ mi,
NjZc\_j b fbdjhdhgljhehedligp _h[oh”bfu ”"ey ih*"_j Zgby KklZ[bevi
gZijy _gby gZ \uoh”_ dhg\ _jjlhlj@ebjmM&ygby jZ[hlu ij_h[jZah\ZI_
gZklhlu ih gzZijy  _gbx b qzZklhl_

Ih*oh”"ysbc ~jZc\ _j "he  _g hI\_gZlv ke_"mxsbf mkeh\byf

1. H[_ki_gb\Zlv "hklZlhggmx \uoh”~gmx fhsghklv
2. FZdkbfZevguc \uoh”~ghc Ihd “he  _g [ulv jZ\guf beb ij_\urZlv
azZl\hjz

3. MijZ\eyxsZy qZklhlz d=p
4. Ba |_ogbg_kdhc “hdmiGRNZpbdmegZhij_"_ayjykRyaZQhyZz
iheguc mjh\ _gv gZijy _gby'ohijz\ekkpoyu\Z |ky g _HheshyhikflZzy

NjZe\_PZz fQT'U

5. Lhd aZl\hjz ~ey j_abklhjz \ p_ib azl\hjZz

H~rgbf ba emqgrbo \ZjbzZglh\ ih khhlghr_gbx p_gZ ijhba\h”b
ihkljh_gby ij_h[jZah\Zl_ey qgZklhlu gZ ki_pbZebabjh\Zgghf f
yley _|ky k_f_ckl\h mkljhckl\ nbjfu OLFURFKLS GV3,& )

fbdjhdhgljhee_ju GV3,& ) bf_xl| - kjiZregytihuo |Zcf_jh\ gbkeh
dhlhjuo fh™ _I Julv jZzaguf \ aZ\bkbfhklb hl Ibiz dhgljhexl_jZz WIb
h[hagZg_gby 7LPHU 7LPHU IRELWPIHUh[bgqdguo fh me_< rbjhlgh
bfimevkghc fh*meypbb RBF \ dhgljhee jZo GV3,&

ki_pbZebabjh\Zggu _ fh*meb dhlihju_ ijba\Zgu h[e_]qblv

fghlhdZgZevguo kbgojhgbabjh\Zgguo bfimevkh\ RBF 7ey kbk
we_dljhijb\h”~hf b ij_h[jZzah\Zl_e_c fhsghklb
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MCLR []1 ~ 287 Avoo
EMUDS3/ANOVREF+H/CNZ/RBO [ 2 270 Avss
EMUC3/AN1/VREF-/CN3/RB1 [ 3 26 [] PWM1L/REO
AN2/SS1/CN4/RB2 [ 4 — 251 PWM1H/RE1
ANSJ/INDX/CNS/IRB3 [ 5 o 24 [] PWM2L/RE2
AN4/QEA/ICTICNG/RBA 6 ﬁ_’i 23 [] PWM2H/RE3
ANS/QEB/IC8/CNT/RBS []7 o 22 [] PWM3L/RE4
Vss [8 e 21 [] PWM3H/RES
0SC1/CLKI []9 O 207 Voo
OSC2/CLKO/RC15 []10 % 19[] Vss
EMUD1/SOSCIUT2CK/UIATX/CNY/RC13 11 - 18 [] PGC/EMUC/UIRX/SDI/SDA/RF2
EMUC1/SOSCOIT1CK/UTARX/CNO/RC14 [ 12 17 [] PGD/EMUD/U1TX/SDO1/SCLIRF3
voo []13 16 [] FLTA/INTO/SCK1/OCFA/RES
EMUD2/OC2/IC2INT2/RD1 [ 14 15 ] EMUC2/OC1/IC1/INT1/RDO

Jbkmghd 1 Fbdjhdhgljhee j GV3,& )

< dzZq_kI\_ we_dljh*\b]ZIl_ey \u[jZg kbgojhgguc we_dljh*\b]ZI_
hl ihklhygguo fZ]gblh\ Ih kjZ\g_gbx k dhee_dlhjguf mZg _]1h hlk
szldZo ezlhd \ mijZ\e _gbb KhhI\_1kI\_ggh we _dljh™\b]zl._
hilbfzevghf j_"bf_ b jZkdjmqgb\Z _| o\hklh\hc \bgl

Djhf_ mf_gvr_gby fZkku ljZgkfbkkbb g_hkihjbfuf ij_bf
we dljhijb\h”*Z y\ey Iky \hafh ghklv mijZ\e _gby kdhjhklvx \jZs
\bglZ k ihfhsvx kbgojhggh]h we dIljh”\b]ZIl ey

LzZzdbf h[jZzahf \hijhk j_ZebaZpbb wékdh\hijb\AbdbglZz yley Iky
ZdlmZevguf b lj [m_|I "Zevg_cr_]h bkke_ _"h\Zgby

;B;EBH=J:NBQ?KDBC KIBKHD

1. Khdheh\kdbc =We=dIljhijb\h”u i_j_f _ggh]lh |hdZ k qZKkll
j_]mebjh\Zgb f mq_[gbd ey klm” \ukr mqg_[ aZ\zx" _gbc
2- ba” bW £tBa”Zl _evkdbc p_glj ©:dzn_fby? +

2. We dljhh[hjm~h\Zgb_ e |Zl _evguo ZiiZjZlh\ mq_[gbd ~ey \i
i " K : =jmaEh\zZBa®* FWB k +

3. DZjeh\Kh\j_f ggu_ ij_h[jZah\Zl_eb qZklhlu ;. Khhaejr\Wy ?  ?k

we _dljhgRa@.s K 54
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M>D

1?72JKI?DLB<U J:A<BLBY<B:PBHGGUO?
WE?DLIJBQ?KIXBI®>BGBL?E?C

Rz\Zjbg | F kim”_ gl
N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke_ "~h\Zl _evkdbc |
mgb\_jkbbfl : G LmibeBaZz
] DZazZgv
< nzgghc klzZlv_ jzkkfzljb\zZxlky i_jki_dlb\u jZa\blbyljb®ZWdbmbhgguo?
kh_~bgbl_e ¢ We _dljbg_kdb_ kh_~bgbl_eb gZreb \tfllg @bknijZzdlbqg_ kd
ijhba\h”r"kI\Z bkdexq_gb_f g_ klZezZ b Z\bZpbhggzZy ijhfuzebdglgklor Bf_gg

ijhfure_gghklb d o0zjzdl _jbkibdzf we _dljbq_kdbo kh_KBfbl e kldm \b]ZxIk)
Ij_[h\Zgby

Dexq_\u_ kew&zZdljbg_kdbc kh_~bgbl_ev ©Z\bZpbhgguc? we_dljbg_kdbc
ieZklbdh\uc dhjimk

We _dljbg_kdbc kh_"magthl beav kZfuo ijhkluo b gZb[he__ jZkijhklj.
we_dljhl_ogbg_kdbo mkljhckl\ dhlhjh_ \uihegy_| djZcg_ \Z
We _dljbg_kdb_ kh_"bgbl_eb beb dZd bo ijbgylh gfZateZlv jZat.
kh_~bg _gby we_dljbg_kdbo p_i_c¢c k ihke_"mxs_c \hgbd# ghklvx
ljbgpbi ~_ckl\by ~Zggh]h mkljhckl\Z azZdexqZ_lky \ kha”Zg
we_dljbg_kdh]lh dhglzdlz f_"~m 2~\mfy ijh\h*gbdzfb ~\mfy m
Kh_"bgbl_ev dzd ijz\beh khklhbl ba "\mo khkZ\lgbo BzZkMZy \b
gZklv \ k\hx hg_j_~v khklhbl ba |j-d MZéXe bahelggigdl dhjimk L
gZau\l\zZ_fzy dhglzevVv ij_~klz\ey_| kh[hc dhfie_dl dhglzdlh\ ba]hl
f I1Zeeh\ h[eZ”"Zxsbo ohjhr_c we _dljhijh\h*ghklvx >ey ij _~hl\]Z:
dhglztllZeb gZ g__ gZghkblky Ihgdh_ ihdjulb_ ba *jZ]l]hp_gguo 1
[hevrbgkl\_ kemqgzZ_\ ba]hlZ\eb\Zx|l ba f_|ZeeZ belmxézklfZkku
mqg_Ilhf Ij_[m_fhc aZsblu hl \g_rgbo \ha”_tkéWwdj] Dhpdy dl dhjimkn
g _j_a baheylhj Baheylhj ij_~gZagZgq_g "ey we _dljbghlkdhc ba
dhjimkz zZ 1zd _ ~jm] hl "jm]Z

GZ ~Zgguc fhf_gl ijhba\h~blky [hevrh_ dhebq_kl\h we dljbqg_k
jZaguo fhr_e ¢ BkohhgZbldjZhjkj b \k_]h fgh]hh[jZaby fh gh \u
"Z [hevrbo deidkkimihevgu_ b pbebg”jbg_kdb_ Iljyfhm]Jhevgu_ k
hlfugqgh ijbf_gyxlky \ \uqgbkebl_evghc |_ogbd_ Kh_"~bgbl_.
pbebg”jbg_kdmx nhjfm \ k\hx hg_j_"v \ kbeh\hc we_dljhgbd_

We _dljbg_kdb_ kh_"bgbl_eb gZreb ijbf_g_gb_ ijZd&ldq_kdb
ijhba\h~klI\Z bkdexq _gb _f g_ klZeZ b Z\bZpbhggzZghijhfure g
Z\bZpbhgghc ijhfure_gghklb d o0ZjzZdl_jbklbdZf wle edlgbhg_kdb
\uMb]zxlky kzZfu_ ~ _kldb_ |j_[h\Zgby LZd gZaul\Z _fuc ©
we dljbg_kdbc kh_"bgbl_ev "he g h[ezZz”"Zlv \ukhdhc aZsbs g
ki _ ~u [ulv [ukljhkhqge gy _fuf bf_Iv \ukhdh_ ]ZjZglbjh\Zggh_ dt
dhffmlzpbb Z 1zd _ fZeuc \_k b ]Z[Zjblu <uiheg[gbvrwdbo Ij_[
kil _i_gb az\bkbl hl Ihl]h gzZkdhevdh ]jzZfhlgh kijh_dlbjh\zZg d
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ijZ\bevgh ih~h[jzg fZl_jbzZe ~ey _]1h ba]Jhlh\e_gby Hkgh\gzZy fzZ
we_dljbgq_kdbo kh_"bgbl_e_c¢c bf__1| dhjimk \uihegbdlguwc ba f_I
dhjimkzZ \ Z\bZpbhgghc ijhfure_gghklb ijZdlbqg_lkdbhegvrihkm _qgqzZxl
kg Im wlh k\yazZgh k jZkijhkljZzg_gguf fg_gb_f h Ihf_kglhc gZ"_ "¢
kh_"bgbl_ev “he g h[ez"ZIv bf _ggh f _|IZeebq_kdbf dhwimkhf G
g_ kh\k_f\ _jgh b iezZklbd hlI\_jlgml g _aZkem _ggh IhiulZxkv wll

~

go¢

MpAMOYTONLHLIE COBANHNTENK Lmnuuapuieckue COeANHMTENN

Jbkmghd i DeZkku we _dljbg_kdbo kh_~bgbl_e_c

>ey wlh]lh klhbl h[jZlIblvky d oZjzZdIl_jbklbdzZf ieZkibw& k: bf_ g
o0ZjzZdl_jbklbdzfb f_IZeeh\ LzZd dzd ijbgylu_ @Kkzdl jbkldldbbieZz
"ey f _1Zeeh\ wlh-MhdbeihNbhklh k* _ezZlv KZfh_ ]JezZ\gh_jZaebqb _
f I1Zeeh\ azZdexqZ |ky \ Ihf qglh ih kjzZ\g_gbx k fbfZrlkezZfb ie
f gvrmx iehlghklv WIh agZgbl qlh ieZklbdh\ZylZeébegv kZly&Zeh]
[m~ | gZfgh]lh e_]gq_ Mf_gvr_gb_\ kzZ ~ IZe &ZA dhdkdjmdpdwr g
kzfhe 1Z qlh ihalhey | m\_ebqgblv fZkkm ihe_aghgvgZyjimddb |
\ kz N 1Zeb mijhsz _Iky __ fhglz® |Ihfbfh f_gvr_ezZkdkxkiku® |Ze
hg_gv iehoh ijh\h*yl we_dljbg_kdbc Ihd b 1_ieh >Zggh_ ij._
\hafh ghklv mijhklblv dhgkljmdpbx kh_"bgbl_ey hldZaZ\rbkyv
"Zgghf kemqgZ_ _]1h nmgdpbx [m”_I \uihegylv KRZ#hdklijmkd p Blbk m 1|
baheylhjz \ k\hx hg_j_"v iha\hey | \uihegblv dhjimk \ g _jZa[hj
kbevgh kgb Z_| klhbfhklv ijhba\h*klI\Z we_dljbg_kdh]h Kh_~bghbl
mklhcgb\hklv d \g_rgbf \ha”_ckl\byf [eZ]h~Zjy ih\ur_gghc ]_jf_|I
hlebgb_ hl f_lIZeez iezZklbd g_ dhjjh*bjm_I ihwlhfmhl ]h g_ ¢
dhjjhabb WIlh 1Zd"_ “hihegbl_evgh m”_r _\ey | ba”_eb_ Klhc
m\_ebgb\Z_1 kjhd kem '[u kh_"~bgbl_ey iha\lheyy kgbéablv ~h fl
wdkiemZzZIlZpbb [hjlh\hc kbkl_fu we _dljhkgZ[ _gby e _|Zl _evgh]h Z
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Jbkmghd;ukiljhkhge gy fuc pbebg”jbg_kdbc kh_~bgbl_ev KGP
azZjm[_"guc AgyZeh]kijz\z

LZ[ebpZKjZ\g_gb_ k\hckI\ f_IZeeh\ b ieZklfZkk

K\hcklI\Z F_1Zeeu lhebf_ ju Kl _dehieZK Mle_ ieZkl
lehlghklv 2-12 0,9-2 1,6-2,2 1,3-1,9
] kfi
ljhgghklv 100-2500 1-300 800-1700 800-1500
FlZ
M~ evgZ >50 >10 >100 >80
ijhgghklwkd

Jockson & W W

Jbkmghd i ljyfhm]hevgu_

we _dljbgq_kdbRJkihkibgbanebfulbik
| e dhffmgbdZpbyo



Bkoh”y ba \ur_baeh  _ggh]lh fh gh kNe&Xlbdu\th¢e ddljhimk bf__|
hg _\brgu_ ij_bfms_KkI\Z IZgebBbqg_kdbf Ljm~ghklb \hagbdZxl ebr
\u[hj_ fZjdb iezZklbdzZz >Ze_dh g_ \k_ ieZklbdb kKihkh[gu \
lj _[h\Zgby \u”\b]Z fu_ d ©Z\bZpbhgguf2 kh_~bgbl_eyf GZb[h:
Ibizfb iezklfZzkk yl\eyxlky |_iehklhcdb_ |_jfhiezZklu Ibfhj_Zdlhie
| _iehklhcdhklb fzZl_jbZe ~he _g hl\_qgZlv 1Zdbf Ij_[hh&xgbyf dzZd
\b[jhijhgghklv b \b[jhmklhcgb\hklv GZ k_]Jh~rgyrgbc " _gv
ijhfure_gghklv bf__ | \hafh ghklv fh”bnbpbjh\Zlv k\hcklI\Z iezZ
ihal\hey | ihemqgblv g_h[oh”bfu_ o0ZjzZdl_jbklbdb

lh"\h”y blh]b klhbl hif_Iblv qlh \hijhk fh*_jgbazZpbb dhjimkh
kh_"bgbl_e_c ~“h kbo ihj gbdZd g_ hk\_sZeky \ gZmiggagZikn[ebd
_klv \hafh ghklv gZqZlv jZajZ[hldm Z azl_f b ijhba\h”klI\
we dljbg_kdbo kh_~bgbl_e_c¢ jZkkqgblZgguo gZ jZ[hlm \ ly  _euo
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K?DPBY
©OE?L:L?EVGU? :11:J:LU :<B:PBHGGU? ><B=:L?7EB
BF?LH>UBOWDKIEM:L:PBB?2

lj_~"k_"Zl _é&wmhnaZpdbc K : azZ\_~"mxsbo>xddn _dgjheéhp:. gl

M>D

F:EHJ:AF?JGUC =L> >EY E,=DH=H
?KIBEHLGH=H?L:L?EVGH=H:J:L:

Fbgl]Zah\ ;-j=I _0g gZmd ijhn
Ebfzgkdbc : K dZg” | _og gZmd "hp_gl
Kugq_gdh\ < : dzZg™ | _og gZmd ~hp_gl
gdm~bfh\ < < fZ]bkljZgl
K_cb” >ZnZjb K_cb”Zeb K_cb”™ Fmql_[Z kIm~_gl
N=;HM <H ©DZazZgkdbc gZpbhgZevguc bkke_"~h\Zl_evkdbc |
mgb\ _jkbbflgb : G LmibeBaAZ %
] DZaZzZgv
< kI1ZIv_ jzkkfzljb\Z_lky \hijhk kha~rZgby fZehjzaf_jghlh ]Zahteyj[bggh]h ~\b

ez]ldh]h [_kibehlgh]h e_IlZl_evdpjgh_WiidfaljzZz[hld_ [ue bkihevah\zZg hiul ih
kharzZgbx F=L> gZjZ[hlZggDhcB BDIGBLM Lmihe_\Z

Dexq_\u_ kdR¥ehjzaf _jguc ]Zahlmj[bgguc ~\b]zZl_ev fbdjh]Zahlmj[bgguc
[ kibehlguc e _1Zl _evguc ZiizZjzZl Imj[hdhfij_kkhijj_gkbgjjhijhlduk|dqdZy
dzZf _jZ kl]hjZgby (hkbXZydmj[bgZ

< ihke_~gb_ ]h~u \ k\lyab k \hajhkrbf bgl_j_khf d kha”Zgt
e _1Zl _evguo Ziizjzlh\ ihy\beZkv g_h[oh”~bfhklv \ jZajzZ[hld_
]Zahlmj[bgguo ~\b]Zl _e_c¢ F=L> Bkke "~h\Zgby ijh\_"~zggu_ \ v

@ ihdzZau\lzZxl qlh ijb jZajz[hld_ b kha~Zgbb F=Lgzgg_fh _
ijbgpbi fZkrlZ[bjh\Zgby [hevr_jZaf_jguo =L> ihkdhevdm mf_gvr
azZf _Igh \ebyxl gZ jZ[hlm ~ _1Ze ¢ b maeh\ ihwlhfm Bbhijhku I
ijh_dlbjh\Zgby F=L> 1j [mx] bg”b\b"mZevgh]h ih"oh”"Z < k\ye
gZoh”yl k\hz ijbf _g gb_ bgu_ dhgkljmdIib\gu_kkdkipuZgg gful\l qglh
[hevr_jZaf_jguo =L>

Dzd ijzZ\beh \uimkdz_fu_ \ gzZklhys__ \j_fy F=L> 1ij_"klzZ
Imj[hj_Zdlb\guc ~\b]Zl _ev k p_gljh]_"guf h~ghklmi_gqZluf ¢
bf xsbf h~ghklhjhggbc \oh” fZehjzaf _jghc dzZf _jhc k]lhjZgby b
hk _\hc Imj[bghc ijb wihf \oh”gh_ mkljhckl\h hfuggh ¢¢fmmx ddhgnb
e fgbkdzl_

KharzZgguc F=L> ij_"klzZz\e_g gZ jbkmgd_ ?]h \oh”~gh_ mk
khklhbl ba Jheh\gh]l]h h[l_dzZl_ey \ dhlhjhf jzZkiheZ]Z _ Iky w
\ha”mohaZ[hjgbdZz ba]lhlh\e_ggh]lh ih Z~*blb\ghc |_ogheh]bb ba
glh h[_ki_gb\Z_| mf_gvr_gguc \_k dhgkljmdpbb

89



Mqgblu\Zy qlh kha~zgb_ gh\h]h F=L> |j_[m_Il hij_~_ezgguo az
ijh_dlguo ijhba\h”klI\_gguo b |_ogheh]bqg_kdbo \hijhkh\ ijb
Imj[hdhfij_kkhjzZz [ue bkihevah\Zg kms_kl\mxsbc ijhlhlbi LDJ G
gZ""m\zZ ><K Z\Ihfh[bey DZf:A Bkoh”~guc Imj[hdhfij_kkhj khklhbl
p_gljh[_"gh]h dhfij_kkhjz P;DhkjZhbZlewigdbgu JHL kh_~bg_g¢
hisbf \Zehf ]~_\ dZq_kI\_ ih”rbigbdh\ bkihevamxlky [jhgah\
dZgqZxs_]hky 1Ibiz ijbgzf bo kfZadZ hkms_klI\@wndlky>bld kK| fi
jZ[hgbf dhe_khf P;D jZkiheh _g [_aehiZlhgguc “bnnmahj i_j_*»
JHL bkihevah\Zg khieh\hc ZiiZjZl mebldhh[jZaghc nhjfu IbiZ ©m

Jbkmghd Kha~Zgguc F= Jbkmghd&koh*gh_ mkljl
g2r_fhgkljZpbhklg g™

K p_evx mf_gvr_gby ]Z[Zjblh\ Imj[hdhfij_kkhjZ [ueb ijhba\_*_
baf g _gby [_aehiZlhgguc “bnnmahj P;D [ue aZf _gzg>e@iZlhqggu
ijbgzf _]h ehizldb \uiheg _gu debgh\b”ghc nhjfu k ihglb ijyf
ih\_joghklyfb b kdjm]e _ggufb \uoh”gufb djhfdZfb dhedhdkvkl\h eh
lZzdbf h[jZzahf qlhJu m]he "bnnmahjghklb jZkdjulby “"bnnmahjz
glh h[_ki_gb\zZ_| [_ahljulgh_ 1 _qg_gb_\ f “ehiZlhggh¥fdZlipZze |b
mebldhh[jZagh]h [ue ijbf_gzg ehizZlhgigajZlkhtelg\ltijhs_gby _]h
dhgkljmdpbb ijhnbeb khieh\uo ehizZlhd J[ueb \uiheg_gu k ijy
h[jZzamxsbfb izZjZzee_evgh jZkiheh  _ggufb \ f_"ehiZlhgguo dZg:
ijhnbev bf_ | kjZ\gbl_evgh mlheszggmx \g_rgxx thhédhmzZzbhd Z ¢
jZ\gh jbk

< hlebgb_ hl [hevr_jzZzaf jguo =L> \ fZehjZaf_jguo mqgblu\Zy
mf_gvr_gby \_kZ g _p_e_khh[jZagh mklZgZ\eb\Zbad i I™N_ eXdmfx kk
kemqgz_ kfZadzZ hihj jhlhjZz hkms_kl\ey |ky Z\bZpkhgtwf d_jhl
lhieb\h iblZzgby \ j amevlZl_ q_]h \hagbdZxl kehjg[thkub k hj]
ihArbigbdh\ \ j_"bf_ “b~dhklgh]lh Ij_gby glh ijb\h”~bl d bg
bagZrb\Zgbx \deZ”ur_c b pZagd \gebybaey h[_ki_q_gby g_h[oh”
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f_"j_fhglgh]lh j_kmjkZ bkoh”gu_ ih~rbigbdb Imj[hdhfij XKkhjZ [ue
rZjbdhih~rbigbdb [_ak_iZjZlhjgu_ f_1Zeehd_jZfhgftka bkdblfto _klv
| _ezZfb dzZq_gby < klyab k dhgkljmdlib\gufb bjafklighj@byZl Imj[hc
\hagbdeZ g _h[oh”bfhklv m\ _ebq_gby bkoh”~ghc “ebgu \ZeZ

Jbkm@htdVkdbagZy dhfihg JbkmghdzZz[hg__ dhe_kh
Imj[hdhfij_kkhjzZ LDJ ( f_ “ehiZlhgdgwbfnnmahjhf P;I

< ij_~_eu \g_rgbo ]1Z[zZjblh\ fh”bnbpbjh\Zggh]h Imj[hdhfij_
kijh_dlbjh\ZgZ b balhlh\e_gZ ijhlb\hlhqgZy dzf jZ k]hjZgby
jZa\hjhlhf ihlhdz ]Zagdbgkuohff_ ba g_z Dhgkljmdlb\gh hgZ khl
gZjm gh]lh b \gmlj_gg _]Jh dh " moh\ “Zjh\hc |Ijm[u Ihieb\guo nh
aZ blJzgby JzZkij_~_ e _gb_ \hamoz \ dzf_j_ k]JhjzZzgbyhijhbkoh?
g _j_a ihykzZz hkgh\guo b hoezZ ~Zxsbo hl\_jklbc jZkiheh _ggut
\gmlj_gg_c h[_qZcd_ “Zjh\hc Ijm[u ijbgzf _z njhglh\Zy iZg_c
i_jnhjZpb_c ba f_edbo hl\_jklbc 7ey mkljZg_gby gZ]Zjhh[jZah\Zq

JZkq_ | \gmljbdZf_jguo ijhp_kkh\ Jue \uiheg_g k ihfhevx k_jlb
ijh]jzffu jZzkgzlz ©D:F?J:2 dhlhjZy ihalhebeZ hij_~ _eblv baf_g
oZjZdl_jbklbd dzZf_ju klhjZzgby ih “ebg_ "Zjh\hc Ijm[ugb _Ihf gqbk
iehszZ”~ ¢ hlI\_jklbc ih"\h~Z \ha”moZ ) b \bamZebabjh\Zlv bo gZ
[Zzd" _ hilbfbabjh\zZlv _z dhgkljmdpbx

Bkoh”y ba ijh\_"zgguo jZkgzlh\ Kkj_"gyy | _fi_jZImjzZ ]ZazZ ¢
khklz\ey L srztsBxy{™ ijb |_fi_jZImj_ Ihjfh° _gby aZz dﬂh‘?,fil.j_kkhjhf
69 L uyax ( "Z\e_gbb Ihjfh‘_gt2§‘L\sla>K>2A jZkoh”~ _\ha”moZ q_j_a |
) LraywiZ GQGhwnnbpb_gl_ ba[uldZUhdbkédzweyheghl k]hjZgby
BLra{z qglh khhiI\_IklI\m_1| jZzkqzlzf dhfij_kkhjZ b Imj[bgu
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Jbkmghd JHL Kk ehiZlh Jbkmghdh4#mo dzZf_ju k]hj.
khieh\ufiizjzZIhf

Jhev \uoh”~gh]h mkljhckl\Z \uihegy | “~ha\mdh\h_ j ZdlIb\
m~ebgbl_evghc Ijm[hc dhgkljmdpby dhlhjh]h m{ebigliZzhegvd mxa k
[jm[m hdZgqb\Zxsmxky j_Zdlb\guf gZkzZ~dhf

Gb _ baeZzZ]zxlky \udez~db ba |I_jfh]Zah”bgzZfbg_kdhpPh @Zkqzlz
ljb jZzkqgzl_ [ueZ \u[jZgZ hilbfZzevgzZy ”"ey Imj[hdhfij_kkhjz qZz
jhihjds L zvrrr I®Db | _fi_jZImjzZ ]Zaz i_j 6xLisrjfb®hdh [ebadh
ih \_ebgbg_ d jzZ[hg_c | _fi_jZImj_ ]ZaZz a D b qgzZkll
Imj[hdhfij_kkhjZ bkoh”ghc LDJ G

Dhwnnbpb_gl aZljZg_ggh]h gZihjz P;D khklZ\be

PR L *419Q80 Lorévx (1)

] *ai L xtzuVE ( A+ bahwgljhiguc gzZihj D vu@® O+ hdjm gZy
kdhjhklv gZjm ghlh ~bZf_1jZ jZ[hq_]h dhe_kZ 1jb wlhfbki_i_gv il
%Lt ~Z\e _gb_ \ha”“mozZ az jz[2bspaph@&rkh&b | fi jZImjzZ
\ha*moz az dhfijekkbhyw™ JZkoh” \ha "mo& /£ fue \ayl ba
iZkihjlguo ~Zgguo bkihevah\Zggh]h Imj[hdhfij_kkhjz

lh blh]zf jzZzkqzlz ihl_jv ~Z\e_gby dhwnnbpb_gl khojZg_g
ehiZlhgghf “bnnmahj_ P;[éplkhl@tm\itjb wlhf \ gZjm ghf dhevp_\hf
ljzdl_ hg [ue \u[jZg jZ\guf Z \ dzf_j_ klhjzZgby jZ\guf
AZ\e_gb_ gZ \oh”_ \ Imj[ba4nL ishakym 8 & A
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Jbkmghd _ amevl|Zlu jZzkqzlZ dzZf_ju k]lhjZgby \ ijh]jZzff_ ©OD:F~

ljb ijh\_~_gbb ~_IZevgh]lh ]Zah”bgzZfbqg_kdh]lh jZkqzlZ Imj[bg
hilbfzevgzZy kl_i_gv j_Zdlb\ghklb jzZ\gZy > @ Iljb &[l_dZgbl
ehizlhd gZ \uoh”_ ba dhlhjuo ]J_hf_ljbgrtkabgecbimlEy k4d\ pdpnbdm
jZ"bZevgh]lh | _g_gby bf_eb f_klh i j f ggu_ mlretda "bhEAdb \ "bZiZ
lhkdhevdm JHL \ kbkl _f F=L> bf__| [he__ \ukhdhij”rkKkédjgb_q
(1sax® A ba[ulhgqguc i_j iz "Z\e_gby j_Zebam_Ilky \ ly]lm

GZoh ~_gb_ ly]lb \_ehkv ke_"mxsbf h[jdhbBghhifpZ2NeeygdhkyZaz a
Imj[bglﬂfé bkihevamy mjzZ\g_gby [ZeZgkZ fhsghkl_c dhfij_kkhjZ b

A
0y -0 -+ Fs). Al A7
S L 228 F » 74, ®'l§®$®i%
a”_kv [ueb \aylsay 4 Ltzyévla;/—;;m yo). Lrgz 69 L srrr MRAL rgw
RLraz

Khlezkgh i_j iz m k mqgzlhf ]b”jZ\ebg_kdbo ihl_jv \ khie
]Zah”"bgzZfbg_kdbf nmgdpbyf [ueZ hij_~_e_gZ kdHhhRighldnZz \uoft
khie®dLtzz]l Oijb wlhf j_amevibjmxsZy ly]Z khklZ\beZ

4 L %®)Lyzee (3)
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Jbkm@hd hfihgh\hggZy ko_fZ kha”“Zggh]h F=L>

ljb  ih\ur_gbb | _fi_jZlmju ]ZazZ i_j_~ Imj[bghc Kk
D [ueh ihemqg_gh [hevr__ agZq_gb_ j4dnmewkbjmxs_c ly]b
< gZklhys_  \j_ fy ih j_amevlzlZf ijh\_"~zgguo jZkoszZdh\ kha"Z

fh~r_ev FLJ> dhfihgh\dZ dhlhjhc ij_~klZ\e_gZ gZ jbkmgd_ ijb
h[{e_]gzggZy \_jkby k \_khf hdheh d] b j_amevibgmgisf_c ly]h
j_"bf_ ihjy~rdz G GZ Dbkiulzl_evghf kl_g”~_ ihemg_gu

0Zjzdl_jbklbdb khklZ\e_gZ ijh]jzffZ hlez~db b g}df ~d\gtdbZevg.
MblZl_ey
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E_gbg]j-gb” i k
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banr i_j_jzZ[ bF*"hiFZrbghkljh_gb_ i k

94
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fhr _ebjh\Zgb_ ijhp_kkh\ b jZzkq_| mqg_[gh_ ihkiBazZgy = F
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M>D

<EBYGB? <BOJ?<H=H IHEY A?FEB G: HKH;?GGHKLB
WDKIEM:L:PBB :<B:PBHGGHC L?70GBDB

Dbj_gqg_\ . = kKlZjrbc ij_ih~"Z\ZIl _ev
gZmgguc jmdh\h”*bl_ev >Zgbe_gdh G < dzZg”™ |_og g
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klZlv_ hibkzZgu ijh[e_fu ihjh"~Z _fu_ \boj_\uf ihe_f A_fbb 1j_~klZ\e
bkke_"h\Zgby jZ[hq_]lh ijhp_kkZ \boj_h[jZzah\Zgby ih” jaygu@hazZ[hjgbdZ
kbeh\uo mklzgh\hd =LKM <K >Zgu j_amevlZlu wdkhZjpbdyg\BEepgh]h fh~_
h[jZah\Zgguo \ebygb_f \boj _\h]h ihey A _feb gaZdarmqmrghl ihlheh <gu

j_dhf_g~Zpbb ih wdkiemzZIZpbb =LKM <K \ ihe_ ~_ckklI\by \boj_\h]h ihey A_fe

Dexq_\u_ k&b\ZpbhggZy | _ogbdzZz \boj \h_ ihe_ a_feb \boj_h[jZah\Zgb_ |
kdhjhklv ]ZahImj[bggu_ kbeh\u_ mklZgh\db

K fhf_glZz 1ihy\le_gby j _Zdlb\ghc Z\bZpbb \hagbdeZ ijh[e_

azkzku\Zgby ihklhjhggbo ij_~f_Ih\ Il evAZ i_kdzZZklvueb \ i
kbeh\hc mklZgh\db k J]Zahlmj[bgguf ~\b]Zl_ e f jZ[hlZxsbf
fZdkbfZevguo j_"bfZo AZkZku\Zgb_ Il jbk khijbfh ~Zehk\

jZajmr_gb_f we _f _glh\ ijhlhgghc gqZklb \ha”mohaZ[hjgbdZ \oh"¢
ZiiZjzZlZ b klmi_g_c dhfij_kkhjz ehizlhd jZ[hgbo dheokbb ehizZl!
kijyfeyxs 1h ZiiZjZlIh\ Ilhke ~kl\byfb jZajmr_gbc we_ f _glh\ ijF
dhfij_kkhjz y\eyxlky \fylbgu ~ nhjfZpbb kdheu |j_sbgu b ~j
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ehizlhd dhfij_kkhjz 1jb ij_\ur_gbb ghjfZlb\guo agZgqnghicugZ md
ih\j_ "~ gby =L> ~“hkjhggh kgbfZeky k wdkiemZlZpbb b hlijZ\ey
j_fhgl Ihke_~kl\byfb ~hkjhggh]h kgylby ~\b]Zl_e_c¢ k wdkiemZzZlz
m[uldb Z\bZpbhgguo ij_"ijbylbc gZ ihl_jx j_kmegkHum|ulfdhlglgZ dZ
Z 1Zd"_ gZ kju\ b g \uiheg_gb_ieZgh\uo ihe_lguexZaizh|fegbdZ > (
g_ lhevdh wdhghfbq_kdh]h o0zZjzdl_jz gh b [_ahiZkghlidb ihe_Il
jme_gbb b \ae_|I_ ~\b]zl_ev fh] hldzZzazlv \ ihe_I|_ qlh &ghijh\h "z
lhevdh <K gh b q_eh\_q_kdbo "bag_c iZkkzZ bjh\ b wdbiz"’
g_khbaf_jbfZ k wdhghfbg_kdbfb ihl_jyfb

Jbkmghhd <bojv i_j_~ \hamohazZ[hjgbdhf <K ke_\Z b ihiz*"Zghb_
ij_~f_1Z [Z]Z gh]lh dhgl_cg_jZ \ \ha“mohaZ[hjgbd kijz\ZzZ

ljh[e_ _fZ \boj_\h]h aZkzZku\Zgby Il b >K> k wdkiemZIlZpbb j_ rZe
dZqg_kI\Z moh”Z aZ jme_"gufb "hjh dzZfb b <Il Z I1ZdZ[hbdbiehszZ"
Mbl]zZl _e ¢ > @ Gh g_agZqbl_evgh_mf_gvr_gb_ ibh&gZogldyZaZeh
f oZgbafzZ \boj_\h]h aZzkzZku\zZgby Il \ "\b]JZl _ev b ihgbbZlyby nbal
jZ[hg_]h ijhp_kkZ \boj_c \ha“mohaZ[hjgbdh\ Ke_"h\Zl_evg
wdki_jbf_glZevgh]lh fh”_ebjh\Zgby \boj_c <A j_r_gb_ dhlhjhc ih
bo nbabdm b jZ[hgbc ijhp_kk

<hagbdz | ijh[e_fZ wdki_jbf _glZevgh]h fh~_ebjh\Zgby \boj_
klhdh\hl]h | _q_gby kmsghklv dhlhjhc hij_~_e _gZ dhebqg_klI\hf
nZdlhjz \ebygby gZ <H i_j ~ <A 2z j_r_gb_ aZdexg_gh \

fhr _ebjh\Zgbb \boj_c <A ih kmsghklb jZ[hg_]h ijhp_kkzZ ij_
deZkkbnbdzZpbb Ke_ _"~h\Zl _evgh g_h[oh”bfh m[_~blvky qlh \l
fh~r_ebjh\Zgb_ \boj_c wdki_jbf_glzZzevgufb f_Ih~Zfb

Wdki_jbf_glZevghfm bkke_"h\Zgbx dhjbhebkh\Z \boj_&[jZah\Zc
fhr _eyo \ha"mohaZ[hjgbdh\ <K f_rZ_1| jy”~ ijh[e_f

kms_kl\h\Zgb_ ijhp_kkZ bgl_jn_j _gpbb <A k ih”klbeZxs_c

j_amevlzlhf dhlhjh]lh y\ey |ky \ul_kg_gb_ ebgbc Ihd@&zklggdzfb \I
\eby | gZ kljmdImjm \boj_\h]h I _g_gby m ih\_joghklb wdjzZgZ
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gZebgb_ \g _rg_c aZ\bojzgghklb b Ijm~Aghklvndligh\\k o \¢
\ebyxsbo gZ ijhp_kk \boj_h[jZzah\Zgby klhdh\uo | _®Zxscd j " <.
ih\_joghklb ijb jZz[hl_ =L> gZ a_fe_
gZebqghhg!l jn_j _gpbb klhdh\uo |_gq_gbc k g _kmsbfb ih\_
nxa_ey _f b fhlh]Jhg”rhezZfb =LKM <K
Lhevdh \ 1Zdbo mkeh\byo fh'gh ihemqgblv dZjbhebkh\h <H b _]h
>ey j_r_gby i_j\hc ijh[e_fu ijb fh”_ebjh\Zgbb \boj_\uo I_
wdki_jbf_glZevghc mklZgh\d_ bk \ha”mohaZ[hjgbgh jZkihe
ih"klbezZxs_c¢ ih\_joghklb g_ ]hjbahglZevgh klzg~ZjlghZ jZkihe
[hevrbgkl\_ kzZfhezlh\ Z \_jlbdZevgh LZdh_ jZkiheh hbb_ iha\l
\ebygby kIl _ghd \hamohaZ[hjgbdZ gZ kljmdImjm |_qgq_gby \ha”“mo

{

; ¥
N q \ \ \\
JbkmghdKo £fZ mklZgh\db ©Bkke_ "h\Zgby \boj_ ¢ k mqg_Ihf kbeu
Imj[h\ha”moh”m\dZ k we_ dljhAYeEZmhoeh\h*"\ha™MmohaZ[hjgbd +

wdjZg ihhjhlgZy gZkdbgbybaf j gby 1Zg] _gpbZevghc kdhjhklb

>ey bkdexq_gby [hevrbgkI\Z \g_rgbo \ha”_ckl\bclg&vighph kk we
fhr _ebjh\Zgby g _h[oh”bfh
jZkiheh blv wdki_jbf_glZevgmx mklZgh\dm \ ihf_s _gbb ba
hdjm Zxs_c¢ kj_~u kdhjhklv \ha“moZzZ \gmljb ihf_s jglgy [lklyadz d
ihklhyggzy | _fi_jZImjZz
\u[jZlv ~"hklZlhggh [hevrhc jZaf_j wdjZgZ qlh[u [mjlbdb g
\ebyeb gZz I _g_gb_ \ha"moZzZ ih” \ha”mohaZzZ[hjgbdhf
\u[jZIlv jzZzkiheh _gb_ Imj[h\ha”moh”~m\db jbk highkbl_
[Zzdbf h[jZzahf qlh[u ihlhd \hwed'WmtyZbc ba g__ g_ hdZaulZe \eb
kljmdImjm |_q_gby ih®” \ha”mohaZzZ[hjgbdhf
Wdki_jbf_glZevgu_ bkke_"h\zZgby f_Ih”~"Zfb ]Jb~jh]ZahZgZeh]bb
gZa\Zgby fh]lml ijh\h”*blvky \ "\mo kj_~Zo "b~"dhklghcgibbBbha”mrg
mkeh\bc ih”~h[by wlbo kj_~ >ey [he__ dhjj_dlgh]h fh”"_ebjh\Z
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bkqg_jiu\Zxsbo j_amevl|Zlh\ gZfb [ueh ijh\_*_gh wdki_jibf glZevgl
\boj_\uo kljmdImj ih”® fh*_eyfb <A gZ "\mo wdki_jbf_glZevguo mk
mklzZgh\db ©=b~jh[Zkk_cg? jbk Z jZ[hlZxs_c k \h~ghc Kkj_
mklZgh\db ©Bkke_ _~h\Zgby \boj ¢ k mq_Ihf kbeu Dhjbhebk
]Zah\hc \ha”mrghc kj_~_ jbk [

ljhp_kk \bamZebaZpbb \boj \uo | _g_gbc gZ "\moummklZgh\dZo
m"_ [ue hibkzZg zZ\lhjzfb \ ij_~u”“msbo jZ[hlZo > @ heh wlhc |
klzlv_ [m~ml ijb\_~ _gu ebrv \u\h”u ih \bamzZevghfm #h”_ebjh\
j_amevlZlu ij_"klZ\e_ggu_ gZ jbkmgd_

Kjz\gb\ jbkmgdb [ b \ fhigh k”~_ezZlv \u\h® qglh ijb bkdex
bgl jn_j _gpbhgguo kbe i_j_oh~ hl J]hjbahglZevgh]h jZkihe
\ jlbdZevghfm oZjZd!l_j ebgbc IhdzZ baf_gy Iky |l geaglZzqgbl e\
ijh\_~ gb_ wdki_jbf _glZz k \ _jlbdZevgh jZkiheh  _gguf \ha”“mo
bkdz Z | ozjzdl_j 1 _g_gby \boj _\uo kljmdImj \ualZgguo kbehc D

y e B e
JbkmghdZ dnklZgh\dzZ ©=b"jh[ZKK* cgp® \ha”“mohaZ[hijfgd 2 +

ih"klbezZxs_c¢c ih\_joghkkbkl_fZ \bamzZebazZpbb ih*Zgqb ih~djZrb
"b~rdhklb [ mklzgh\dZz ©Bkke_ _"~h\Zgby \boj ¢ k mg_Ihf kbel

ihykg_gbc kf jbk
B3 0

13370.40)
’
\ r, SKpaH

Jbkmgh&Kjzktg gb_\boj c ih® <A \ \hAghc Z \ b ]JZah\hc |
lhke _ iheh bl _evguo |j_amevlZlh\ \bamZebazZpbb | _gq _gby

\ha”mohaZ[hjgbdZ ijbreh \j_fy baf_jblv \_ebgbgm kdhjhkl_c g
wdjZgZ ih™ <A
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>ey azZf_jzZz kdhjhkl_c bkihevah\Zeky Zg_ fhfTegto Kl6djuevqZl
Wdki_jbf _glZevguc azZf kykdkjhklb bkke ~m_fuo IlhgdZo ijhba\h”k
ebgbb H: kf jbk [ kihfhsvx Zg_fhf_IjZz

ljh\h~"behkv bkke_ ~h\Zgb_azf_jh\ 1Zg] _gpbZevghc kadhjhklb i
\ualZgghc kbehc DhjbhebkZz b Zglbpbdehgbqg_kdhc azdjn
Zglbpbdehgbg_kdhf \boj_h[jZah\Zgbb aZdjmldZ ihlhd&vighbka\h”"be
ihfhsvx \_glbeylhjh\ jbk Ihke_ ihemqg_gby Zglbpbdehgbqg_kd
gZqZehf azZf_jh\ \_glbeylhju m[bjZebkv

>ey dZg_kI\Z wdki_jbf_glz ijh\h~bf azf_ju ih \u[hjdZf d:
ijh\h~"beky jZa dhebqg_kI\h \u[hjhd \u[jZgh hiulguf iml_f
koh”bfhklb dhwnnbpb_glZ Klvx"® _glZ >Ze _ ih klpmbewblkZdZf be
liZnbdb jzkij_~_e_gby kdhjhkl_c gZ ih\_joghklb wdjzZgZ ih”
aZdjmldZo \bojy jbk

Jbkmghdzft j 1Zg]_gpbZevghc kdhjhklb
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Jbkmghdjbgm”bl _evgZy Zglbpbdehgbq_ _kdZy aZdjmldZ ihl

Jbkmghd OZ#AjzZdl_jbklbdb 1Zg]_gpbZevghc kdhjhklb ijb pbdet
Zglbpbdehgbg_kdhc aZdjmld_ \bojy

Ba ]jZnbdz \b~gh glh dmkdbepkdbhh mf_gvrZ_ | kdhjhk
Zglbpbdehgbg_kdh]h \boj_h[jZah\Zgby gZijZ\e_ggh]lh ijhlb\
DhjbhebkzZz Ke_~h\Zl _evgh fh'gh k~_eZlv \u\h” qlh kbeZ Dh
1Zg] _gpbZevgmx kdhjhklv ihlhdZ m\_ebqgb\Zyih tZgEkbfZevgh
kdhjhklb _keb azdjmldzZ \bojy pbdehgbq_kdzZy qglhgzh”I\_j°n
bgl _gkb\ghklv pbjdmeypbb \bojy

100



Qlh[u hibkzlv \ebygb_ \boj_ \h]h ihey A_feb gZ hkh[_gghkl
Z\bZpbhgghc | _ogbdb ke_~m_1 h[jZIblv \gbfZdb jmkz Ih dgI'f M|\l ]Z
<K bf_xI 1Zd gZau\Z_fu_ ©ahgu hiZkghklb? ijb bo jZ[hl_gZ Zwjh"

<_ebqgbgzZ ©ahg hizkghklb2 az\bkbl hl IbizZ "\b]zZl_ey b IbizZz kZf
b Ilhc ~_ fh*bnbdZpbb ~\b]Zl ey ahgu fh]lml hlebqgZlvkgzZ\ aZ\bk
dzZzdhf kzZfhleg ImklZgh\e g Ke_"h\Zl _evgh wlb ahgu gZijyfmx az\
ihlhdzZ ih” \ha“mohaZ[hjgbdhf “\b]Zl_ey dhlhjZy hlebgZ _Ilky \ az
jZkiheh™ _gby :> gZ” ih\_joghklvx Zwjh~jhfZz

< _ebqgbgZ wilbo ahg g_ lhevdh \eby | gZ qgZklblm _iNfizIhAg\lbb ihk
"b]zZl _ev gh b g_ihkj_"klI\_ggh gZ [_ahiZokpghklkdhgh_ _khkdgh\z 1Z
dzd ~z°_ \ ihke_"g__ \j_fy _klv aZnbdkbjh\Zggu_"kke]HE§Zdv aZk
ge_gh\ h[kem ' b\Zxs_]h i_jkhgzZzez G_kfhljy gZ Ih qglh \ [hev
kemqzZ_\ \bghc y\ey |ky q_eh\ _g_kdbo nzZdlhj hibjZzykv gz ~Z
fh gh k" _ezZlv \u\h® qlh "Zggu_ ahgu fhljml f_gylvky \ZaZ\bkbfh
dhlhjhc jZzkiheh _g Zwjh”jhf

JbkmghdKo xfZ ©ahg hizZzkghklb2 ijb LH jZ[hlZxs_]h ~\b]Zl_ey ba
=L>

Mqgblu\Zy j_amevliZlu ij_"klZ\e_ggu_ \ ~Zgghc jZ[hlhc \_ebqgb
kdhjhklb Z ke_"h\Zl_evgh b jZaf_j ©ahgu hiZkghjhllm® \ az\b
fh™ | baf_gylvky gZ \_ebgbgm hl Ah ?keb \aylv kj_"gxx
hizkghklb "\bCEM el k jZ\gmx f Ih _z\_ebgbgz fh _I m\_eb
aZ\bkbfhklb hl ]_h]jZnbqg_kdhc rbjhlu bkihevah\Zgby ~"\b]zZlIl_
lhef 1jZ g_ 1ZdZy m  [hevrZy pbnjZ gh dh]*Z ~ _ehadZkZblky q_
[ ahizkghklb ihe 1Z ke_"m_| mgblu\zlv \k_ \hafh ghklb

?2keb *_ ij_~iheh'blv qlh dhgljhevgu_ bkiulZgby ~\b]Zl ey ij
wd\Zlhj_ \ebygb_ \boj_\h]h ihey a_feb jZ\gh b hg bf__I 7
\oh~Aghc gZijzZ\eyxsbc Ziizjzl | _ \ebygb_ jhihp@ dhfij> kkhjzZ g

bkdexg_gh Ih Ih]*Z \_ebgbgZz ®#&hgl ullkghkldbg gZ gZ I
f
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ljb ijh\_"~ gbb | _ogbg_kdh]h h[kem b\Zgby \ ihl _gpbZevgh hi.
mkeh\byo ih]j_rghklv 5% (0,494- f “ey =L> k hiZkghc ahghc \
yley Iky g_"himkhbsfhcfm j r_gb_ m\_ebgblv \_ebgbgm ©ahg
"bl]Zl_e _c ijb bo h[kem b\Zgbb gZ a_fe_ y\ey I|ky hijzZ\"Zgguf
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]Zahlmj[bgguo "\b]Zl_e _c¢c gZ Zwjh”*jhf_ fhghljZnby G <
Djb\_ev K < 1Zohfh\ : F KzZnZj[Zzdh\ F F_ N "RWihlg\ i B

Bjdmlkd F=LM =:350c i%BN 978-5-8038-0685-1.

2. wjh”"bgzZfbdZ [h_\uo e_|Zl _evguo ZiiZjZlh\ b ]b"jZ\ebdZ bo
F B GbrlE +£<<B: bf ijhbn G ? @mdh\kdh]h

3. EhcpygkdbcFEoZgbdZ "b~rdhklb b ]J]ZaZz E + Eh@Ggygkadbc
1978. k

4. ;_ehp_jdh\kdb&IKu\Bh_ b [_ahljulgh_ h[l_dzZgb_ |_e ihlhdhf b
g_k bfz_fhc "brdhklb K F ;_ehp_jdh\kBbc GZnBdZGbrl =

5. >Zgbe _gdh FG Ih¢bdZ ijh\_~ gby bkke_~h\Zgby \boj_c \ha”“mo
wdki_jbf_glZevgufb f_Ih”*Zfb G <=>Dbobeggdh ::dimZevgu_

ijhfe_fu b i_jki_dlb\u jZa\blby ]jz""Zgkdhc Z\bZpbb k[h
<k _jhkkbckdhc -igZdaddgpghkdhc dhgn_j gpbb ihkdysbxghc
Bjdmlkdh]h nbebZeZ F=LM =: tBjdmykd Bj#mlkdbc nbebZz
F=LM =: K 151455.

6. >Zgbe_gdh OGhgs_jlZpby \bojy ijb baf_g_gbb \ukhlu jZkih
\ha”mohaZ[hjgbdZ gz~ ih”"klbeZxs_c ih\_joghklvx G < >
Dbj_gq_Grede Experto ljZzgkihjl h[s_klI\h h[jZzah\Zgb_i qaud =

Bxgv >We _ dljhggURLjhttprigé&i@mstuca.ru \oh”™ k\h[h”*guc
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M>D

IH>OH> D J:AJ:;HLD? LJ?;H<:GBC 1J?>TY<EY?FUO
D KI?PB:EBKL:F BG@?G?JGBHHPBHGGHC KEM@ ;U
< OH>? HK<H?GBY GH<HC :<B:PBHGGHC L?0GBDB

F_jdmjv_\ < < dZg”® \h_g 9Zmd “hp_gl
Debfh\bg : < Z~"txgdl
<MGP <<K ©<<: bf_gb ijhn_kkhjz G ? @mdh\kdh]h b X
] <hjhg_°

< klZlv_ jzZkkfhlj_g ihjy*hd nhjfbjh\Zgby Ij [h\Zgbcgdjéd\pbZelbkdht bg
kem '[u \ ijhp_kk_ ih”]hlh\db d wdkiemZlZpbboghutbc ZhbklAdpiZxgglkc\loh”
i_j_\hhjm™ ™ _gby Z\bZpbhgguo qZkl_c

Dexq_ \u_ kelbh\® g-#dbZpbhggZy kem'[Z -lbggbg_ jlghbc khklZzZ\ gh\Zy
Z\bZpbhggZy |1_ogbdZz ijhn_kkbhgzZevgzZy ih"]lhIH\ddu ghp@f¥@u_ ~hdm
hk\h_gby mjh\_gv h[mg_gghklb

Kh\j_f gguc wlZi Kkljhbl_evkI\Z <hhjm ™ _gguo kbe Jhkkbckd
0ZjzZdl_jbam_Ilky fZkkh\uf ihklmie_gb_f h[jZaph\ \hhjm  ogby b \h
gbke b Z\bZpbhggu_ dhfie_dku gh\h]h ihdhe_ gby uihghkibxsb
\ jZfdZo j_ZebazZpbb ijh]jzff i_j_\hhjm _gby KhklZ\ h[hjm~h'
\hhjm™ _gby [hjlh\u_ ijb[hju b Z]j_]1Zlu \ha“mrguo km”~h\ <K hle
ij_~r_kI\_ggbdh\ mkeh ' g_gghc dhgkljmdpb_c hikbplgpdbdgdbc gz
jZ[hlu Z 1Zd _ [he__ jZkrbj_gguf ki_dIljhf jkogZ |luwe jZXKYZd4ghwIlb
baf_g_gby \ur\b]zxl gh\u_ [j_[h\Zgby d ih~1hlh\d_ Ki
hkms_kl\eyxsbobo wdkiemzZIzZzpbx j_fhgl b \hkklddgr\kklgbb LZzZd
yley |ky ebqguc khklz\zZBbZpd hjgdhhc kem ' [u B:K Z\bZpbhgguo q

lh~Thlh\dZ ki_pbZebklh\ B:K d wdkiemzZlZpbb kh\j_f_lgguo h[jZ
|_ogbdb L hkms_kl\ey_Iky \ jzZfdZo [h_\hc ih”]hlh\db Z\bZz
kh_~bg_gbc dhlhjzZzy bf__1I| hij_~_ezggmx gZijZ\e_gghklv

GZijz\e_gghklv ih"]Jmihdbjbt glZzpby kh”_j Zgby hkgh\guo az”
ih~lhlh\db j rzZ fuo \ mklZgh\e _gguc i_jbh~ \j_ f gb mq_J[gu
h[mg_gby k hij_~ e gb_f gZb[he__ \Z guo f_jhijbylbc
khkj_~hlzqb\zxlky hkgh\gu_ mkbeby dhfZg”bjh\ gZqZevgbdh\
kljhblky \ky kbkl_fzZ [h_\hc ihA]hlh\db HgZ hij_~_ey_lkyp bkoh”"y
iheh™ _gbc \h_gghc ~“hdljbgu Jhkkbckdhc N_” jZpbb Hkgh
]Jhkm~ZjkI\_gghc iheblbdb Jhkkbckdhc N_"_jZpbbhrhlkliphbl_evl
<hhjm  _gguo Kbe b k mqgzlhf |1_g~_gpbc jZalblby W _ggh]h
nhjfbjm_Iky gZ gZmqgghc hkgh\_ k bkihevah\zZgb_f hiulZ \hc
dhgnebdlh\ b mqg_gbc i_jki_dlb\ jZa\blby hjl]Zgb&dhpkdgylhuo nh
hkgZs_gby \hckd ke hiulZ ih~]hlh\db Zjfbc bghkljZgguo Jhkm~*.

J rZy hkgh\gu_ az~zZgb ih~]lhlh\db "hklb]Z_%tkklbgeZgZy p_
az”"Zgghlh mjh\gy h[mqg_gghklb ki_pbZebklh\ B:K “eypmdkiemZ]
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Lk \ukhdhc wnn_dlb\ghklvx \ azZhekigthdib Ilglz dhlhjhc hghb
gZoh”ylky b dZdb_ nmgdpbhgZevgu_ h[yaZgghklb hgb bkihegyxl
< khhI\_Ikl\bb k [Ij_[h\Zgbyfb > @ NZevg_cr__  kh\_jr_gkl\
ih~"lhlh\db mdZaZgguo ki_pbZebklh\ bf xsbo gZgqZevgbc mjh\ _g
hkms_kl\ey Iky \ ijhp_kk_ ihke_"mxs_c wdkiemZMplibb ghl\uo
ijh\_~_gby iezZgh\hc blg ogbqglkdhc ih~]hlh\db \ I_dms_f i_j
h[mg_gby

Nhjfbjh\zgb_ Ij_[h\Zgbc d dhfi_|_gpbyf ki_pbZebklh\ B:K o0Z]
mjh\_gv bo h[mg_gghklb "he'gh hkms_kl\eylvky gZ h k
Abnn_j_gpbjh\Zggh]lh ih*oh~Z \ azZ\bkbfhklb hl rlZlghc ~“he ghkl
ki_pbZevghklb ki_pbzZebklu ih kZfhe_Im b "\b]Ahhgxn igAbZpbl
ih jZ"bhwe _dljhgghfm h[hjm~h\Zgbx ih Z\bZpbhgghfm h[hjm~h
djhf_ h[sbo |Ij_[h\Zgbc dhlhju_ g_h[oh”bfu 7ey \k_o dzZl_]
l[j_[h\Zgbyo j_dhf_g”m_Iky \u”_eylv iheh  _gby hlghkysb_ky lhe
B:K hkms_kl\eyxsbf ihAThdhi\ben |Zf b iheh  _gby hlghkysb _ Kky Ih
ki_pbZebklzf \uihegyxsbf j ]JezZf glgu_ jZ[hlu AT }3j.ckdh\hc j_fhgl
H[sZy ko_fZ nhjfbjh\Zgby |I|j_[h\Zgbc d dhfi_| _gpbyf Kki_pbz
jZaebqgguo dZl_Jhjbc mqgzZkl\mxsbo \ hk\h_gbb gh\ugzhpjZaph\
jbkmgd _

>Zggu_ lj_[h\Zgby y\leyxlklykI\hfgaidih |Zd dzZd khekyXNhigyhc
gZklvx h[sbo lj_[h\Zgbc ij_~"ty\ley_fuo d ki_pbZebklzZzfgByK \ oh”.
f jhijbylbc \ h[s_c kbkl_f_[h_\hc ih”"]hlh\db Z\bZpbhgghc qZklb
Mjh\_gv ijhn_kkbhgZevghc ih”]hlh\db ki_pbZebklh\ B:K
ghjfzlb\gufb “hdmf_glzZfb "hklb]Z_Iky iml_f j_ ZebayZgbbuojh]jZff
h[jZaph\ :L dhlhju_ “he 'gu jZajzZ[Zlu\ZIvky IZdbf h[jZahf qlh[u
ebgghfm khklZ\m hlI\_qgZxs_fm \kImibl_evguf Ij_[h\ZgbydZ\uiheqg
ijb_fe_fuo mjh\gyo d\ZebnbdZpbb Wudvmjh\g® ehgmlihkj_~klI\hf
ZgZebaZ kem  _[guo b nmgdpbhgZevguo h[yaZgghkl_c

lhwihfm ijb jZajz[hld_ |j_[h\Zgbc d dhfi_| gpbyf BLK \k_o dZ
bkoh~blv ba h[_ki_q_gby bo dhgdj_Ighklb k& _iggtkig_kdhceyij.
j_r_gby az”~Zq klhysbo i_j_ "~ B:K gZkl_c

< i_j\mx hqg_j_~v wlh h[_ki_g_gb_ bkijz\ghklb b kh” j Zgby
wdkiemzZIlZpbb b j_fhglzZ b ihklhygghc ]hlIATgbhkbZpbhghldz
kj_~kI\ ihjzZz"  _gby (K d ijbf_g_gbx \ mklZgh\le_ggu_ kjhdt
khhi\_IklI\bb k ghjfZlb\ghc ~hdmf_glZpb_c k\h_\j_f ggh_
\hckdh\hc j _fhgl :L ijb hldZaZo ih\j_"~ gbyo

DZqg_klI\h ijzdlbg_kdhc ih~]lhlh\e_gghklb gZlj_gbjh\Zigghklb k
g_ihkj_"klI\_ggh hkms_kl\eyxsbo |_ogbq_kdmxo 2jd&ldile mva &p by
[Zdbfb ihdzazl _eyfb dzd [_ahrb[hgghklv k\h_\j f gghklv Ih
MdZaZggu_ ihdzazl_eb fhljml oZjzZdl_jbah\ZIlv doithdgjfwbc dZd
jZ[hl I1Zd b bo kh\hdmighklb Ih wlhc ijbgbg_ j4amjgHdm Ij_
ijZdlbg_kdhc ih~]hlh\e _gghklb j_dhf_g”m_Iky \uiheggkibk mq_|I
h[_ki_g_gby \ur_mdZaZgguo ihdZaZl_e_c m kiZ\phZegkf hdfB:K ih
i _j_mqgb\Zgby
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Jbkmghd Kot fZ nhjfbjh\Zgby |j [h\Zgbc d dhfi_| _gpbyf Kki_r
bg g _jdhbZpbhgghc kem [u \ ijhp_kk_ [h_\hc ih~A]lhlh\db \ oh”_
h[jZaph\ Z\bZpbhgghc | _ogbdb

GZ k_]h~gyrgbc ~ _gv Ilj_[h\Zgbyfb ghjfZlb\guo “hdmf_glh\ > @
ki_pbZebklu B:K "himkdzZxlky d wdkiemZI|Zpble gkWZegbLalZaoglthd b
gZ hp_gdm g_ gb _ ©m~h\e_I\hjbl_evgh? >ey hp_gdb ~h
ijhn_kkbhgzZevghc ih”]hlh\db fh]lml bkihevah\Zlvky bZaebqgu_
aZ\bkbfhklb \ khhiI\_Ikl\bb k dhlhjufb hkms_kl\ey_klkli_fiuoh”™ ba
hp_ghd \ hlghkbl_evgu_ _~bgbpu Ijbf_j i_j_oh”Z [Zeevghc Kk
hlghkbl _evgu_ _"bgbpu ij_"klz\e_g \ IZ[ebp_ > @
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LZ[ebpZ WHZiu ZgZebaZ kem _[guo h[yaZgghkl_c ki- pbZebkl
Z\bzZpbhgghc kem ' [u b bo kh”_j Zgb _

<

L WlZiaz"z2qZ Kh”_j Zgb_

+ ZgZeba b hp_gdZ gZebqgb
kh~ _j"Zgby jmdh\h”~ysbo "hd
wdkiemZzZIlZpbb gh\hc :L

tazZ”"Zgb klhysb_ i_j_" ebqg
B:K \ oh”_i_j_ih~]lhlh\db gZ gh

+ ZgZeba kh™ _j"Zgby jn
Ahdmf_glh\ ih hij_~ e _gbx
ij_"~tyley fuo d BLK \ oh”™_ i_j_
gh\mx :L

+ ZgZeba ih”]hlh\e_gghklb
h[_ki_q_gby kKhhi\_lkl\by ij
l[j _[h\Zgbc d BLK ijb hk\h_gbb g

+ ZgZeba ih”"]hlh\e_gghklb i
h[_ki_gq_gby ~ey j_r_gby az”Zq
BLK ijb hk\h_gbb gh\hc :L

K[hj b ZgZeba ~hdr
b bgnhjfZpbb

+ hij_~ e _gb_ ]jmiiu wdki_jlIH
jmdh\h~ys 1h BLK “ey ZgZeb
hlyaZgghkl_c b bamqg_gby
jmdh\h~ysbo ~hdmf_glh\ ih i_j
\hbgkdhc gZklb gZ gh\mx :L

+ hij_~ e gb_ ihdzazZl_e_c v
i j ih~lhlh\db BLK gZ gh\mx :L

>hklb _gb_ dhgk |
kj_~b wdki_jlh\
hlghr_gbb hij_~_e
ihdZaZl _e_c¢c wnn_¢
ijb i_j_ih~]hlh\d_ e
khklz\Z B:K gZ gh|

+ ZgZeba \hafh ghklb ij
hij_~ e _gguo ihdZaZl_e_c wnn
hp_gdb oh”Z i_j_ih”~]hlh\db BL}
gZ jZaebqguo wlZiZo i_j_\hhjm
gZklb

+ hp_gdZz Ahklh\ _jghklb [
j_amevlZlh\ ih ihdZaZl eyf wnn

ljh\_jdZ ~hklh\_jg
j_amevlZlh\ ZgZz

tZgZeba j_amevlZIh\ i_j_ih"]
ihdzazl _eyf wnn_dlb\ghklb

+ \uyle_gb_ g_"hklZldh\ gZ
ihemqg_gghc bgnhjfZpbb

+ jZajzZ[hldz ij_~eh _gbc ih
baf_g_gbc \ ijhp_kk i_j_ih~]hl
jZaebgguo wlZiZo

Djblbg_kdbc ZgZ
ihemqgZ fhc bgnhj

Bkihevamy ~Zggu_ I|Z[ebpu ihdZzazl _eb hij_~ eyxsb_ ”"h
h[mg_gghklb mklZgh\e -gbpk]hfgbhflggllh [h\Zgbyfb ij ~ty\ley fufb
ki_pbZebklzf B:K hk\Zb\Zxsbf gh\mx :L fh]lml [ulv ij_"~klZ\e
ke "mxsbo fZIl _fzZlbg_kdbo \ujZ  _gbc

J
Qag —24 0’511 (1)

‘Jaglj
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J
Qni — " 0,51 (2)

i

J
Q. —< 0,51, (3)

Jeij

1" Jag ¢ ez hklb]Jgmluc mjh\_gv agZgbc mf_gbc b \eZ”_gbc k
Jaglj @) Verjxlj_[m_fuc mjh\_gv agZgbc mf_gbc b \eZ™Qgbc khhl\
QmiQextihdZazl _ev o0ZjzZdl_jbamxsbc dzZq_klI\h j_amevlaAal\Z ih~]hlt
B:K d wdkiemzZlZpbb blhit\ ::jhylghklguc ihdzZaZl_ev hij_"_eyx
A"hklb™ _gb_ hp_gdb ©m~h\e_ I\hjbl_evgh?

LZ[ebpZ I _fE oh”™ hl hp_ghd \ [ZeeZo mjh\gy ih”]hlh\db ki_pbZ:q
\_jhylghklguf ihdZazl_eyf

Hp gdZ[ZeegZo < jhylghklguc ihdZwkfl
Hlebqggh 0,91 +1
Ohjhrh 0,76 £0,9
M~h\e I\hjbl evgh 0,51 +0,75
G_m~h\le _I\hjbl_evg 0,51

Djhf_  wlh]h g_h[oh”bfh hij_"~_eblv k ihfhsvx dzZdbo kj
hkms_ kl\eylvky ih”Jhlh\dZ ki_pbZebklh\ B:K b qlh g _h[oh”Db{
"hklb" _gby g_h[oh~bfh]h mjh\gy h[mqg_gghklb {kblkhhiyultkl\by \
lj _[h\Zgbyf Lh _klv ©dzZd mgblv"2 b ©q_fm mqgblv"?2

HI\_gqZy gZ i_j\uc \hijhk jmdh\h?ysbf khklZ\hf Z\bZpbhgghc qZ

kh~ _j"Zgb_ ijh]jzff ih~]hlh\db ki_pbZebklh\ B:K d wdkiem
Ibiz Z\bZpbhgghc | _ogbdb

kh™ j°Zgb_ mqg_[ghc fZl _jbZevghc | _ogbg_kdhc [Zau MFL;
\' __ kh\_jr_gkl\h\Zgbb

jmdh\h~bl_eb azZgylbc k khhI\_IklI\mxs_c¢ f_Ih*"bg_kdhc ih”]hl

f_Ilh~"bdzZ ijh\_~_gby azZgylbc bo h[t_f b kh™_j Zgb_

g _h[oh”~bfu_  fZl _jbZevgu_ b \j_f ggu_ j_kmjku ”"ey hj]
ijh\_~ gby aZgylbc

HI\_qZy gZ \lhjhc \hijhk hij_~_ey_ Iky j_amevlZl h[mg_gby
l[j _[h\Zgbyf ~“he” g khhlI\_IklI\h\ZIlv ki_pbZebkl B:K ihke_ hdhgq
hk\h_gby gh\h]h Z\bZpbhggh]h dhfie_dkzZ \ aZ\bkbfhklb hl aZgbf.

LZdbf h[jZahf jzZajzZ[ht&BkNhfggugoh Ij [h\Zgbc d ki_pbZebklzf
hk\Zb\Zxsbf gh\mx :L y\ey |ky keh ghc dhfie _dkghc azZ”~"Zq_c
khklz\z Z\bZpbhgghc qgZklb '\ oh”_ j_ r_gby dhlhjhkv g_h[oh
ke "mxs_

mqg_klv 1j_[h\Zgby ghjfZlb\guo ~“hdmf_glh\ hij_~ eyxsbo h
hk\h_gby gh\uo h[jZaph\ L

mqg_klv |Ij_[h\Zgby gwélXlileWwhlZpbhgghc *hdmf_glZpbb hij_*
ihjy"hd wdkiemzZlZpbb hk\Zzb\zZ_fh]lh :L k mqg_Ilhf _]Jh hkh[_gghkl_
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hij_~ _eblv d dzZdhc dzZl_]hjbb hlghkylky ki_pbZebklu B:K
gZqZevghc ijhn_kkbhgzZevghc ih”]hlh\db

hp_gblv \hafh ghklb MFL; ih hj]JZzgbazZpbb b ijh\_~ _gbx
ihAlhlh\db ki_pbZebklh\ B:K d wdkiemZIZpbb gh\hc :L

Djhf_ \ur_i_j_gbke_gguo f_jhijbylbc gzZ wlzZi_ |jhxkébaglppb ijh

gh\hc L gZb[he__ \Z guf ey jmdh\h”ys ]h khklzZ\zZ y\ey Iky
ijhn_kkbhgzZevghc ih~"Thlh\db Ki_pbZebklh\ B:K 9Z hp_gd
©m~h\e _I\hjbl_evgh?a Z 1Zd _ hp_gdZ ijZdlbq_kcdcmgo gdby klAprcl \ of
gZ :L 1zZd dzZd \ujzZ[hldZ 1Zdbo khklZ\eyxsbo dzZq_klI\zZz dzd
k\h_\j_f _gghklv IThqgghklv gZijyfmx \ebyxl|l gZ itbdZla&llle\bg[Z ahiZ
i_j\hf b ihke_"mxs_f wlZiZo wdkiemZIZpbb gh\hc :L

;B;EBH=J:NBQ?KDBC KIBKHD

1. GzklzZ\e_gb_ ih [h_\hc ihAlhlh\d_ \ <hhjm"_ggno*kpZ&xmb Jhkkb

ljbdZa FbgbkljZ h[hjhgu Jhkkbckdhc N_”~_jZpbb ]hrZ <
<h _gba”zZl * k
2. ljbdZza FH JN hl | ©H[ mlI\_j°~ _gbb Jmdh\h-

hjl]ZzgbazZpbb bamqg_gby b hk\h_gby gh\hc b pihggihabjh\zZg
| _ogbdb \h_ggh]h ki_pbZevgh]h gZagZq_gbyo\ KbédZpbb <
Jhkkbckdhc N_~ jZpbb 2 i F ¢<h _ gkbarzl

3. <uimkd < ©JZajz[hldzZz 1j_[h\Zgbc dyfagzgdpZ¥udiff gb
ki_pbzZebklh\ bg-Z\b Zjgihhgghc kem [u hdhggb\rbo dr
i_j_ih~lhlh\db b i_j_mqb\Zgby gZ ghlmoxgZdnZp bFh gldphixg _kdb _
j_dhf_g~Zpbb -kxha’gghgu_ kbeu i F ] = Kk

4. Debfh\bqg : < JZajZ[hldZ 1j_[h\Zgbc d agZgbyf mf_gby

ki_pbzZebklh\ bg-Z\@Z4pbhgghc kem [u ihke_ hk\h_gby gh\u
Z\bZpbhgghc |I_ogbdb fZ]bkl_jkdzZy ~bkk_jlZpbhjhg_< Debl
+ k
5. ©Dmjk [h_\hc ih”]lhlih\dlghlbggbg_jkdh]lh khklzZ\Z Z\bZpbhg
\hbgkdbo gzZkl_c¢c \hhjm" _gguo kbe JhkkbckdhcA*NcRI\[Zplb?a <
yg\Zjy ] ljbdzZzahf JezZ\ghdhfzZg"mxdhKkib o< hkattnibbg h
kbezfb ]h™Z < i F <h_gba”Xl

6. <h_goghdhghfbq_kdbc ZgZeba b bkke_ ~h\Zg®madhi\ jZpb &l =
<bdmeh\ + F <h _gba"Zl * Kk
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M>D

<A:BFHK<YAV F?@>M IJHN?KKBHG:EVGUF
HMQ?GB?BIJHBA<H>KL<HF

Dmag_ph\ K G dZg™ |_og gZmd “hp_gl
KZnZzj[Zzdh\ : F dZg”™ | _og gZmd ~hp_gl
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klzZlv_ jzZkkfzZljb\Zxlky \hijhku \aZbfhklyab f_""m \mahf b dhicba\h”kI\hf \
ih~Alhlh\d_ h[mgZxsboky |IjhZgZebabjh\Zg h[t_f \j_ f jgHbghlkdhbfhgh gZ 1I_
ijZdlbg_kdh_ h[mlhg_gb”~_jZevguf h[jZah\Zl_evguf klzg~Zjlzf jZaghlh ihdl
MdZaZgh qlh hlkmlkl\b_ kh\j_f ghbhagtddl kjbZee vigrau fh™ _| klZlv h~gbf ba
hkgh\guo fhf _glh\ N eZxsho \uimkdgbdh\ g _dhgdmj_gleakehkh[gufb
ijhbal\h~"kI\_gghc ~_yl evghklb I1hdZaZgh qlhl nogblgZyd ZfZ | [ ZlaZe Wgrha Z
"he 'gZ hkgzZszZlvky kh\j f gghc Z\bZpbhgghc |_oghddwc itbe mqzd ¥ xasthZ klyyh [y
gZ i_jki_dlb\m k mqg_Ihf jZa\blby \ha”mrguo km~h\ ]jZz'~Zgkdhc Z\bZpbb

Dexqg_\u_ keihkdllbdz \ha”“mrgh_ km~gh ijhba\h”kl\h h[jZzah\Zgb_ dr
d\ZebnbdZpby

Hkgh\gZy az~zZqZ kbkl_fu \ukr_]h h[jZah\Zgby khklhbl \ ihA]hll
\ iheghc f_j_ khhI\_Ikl\mxsbo Ij_[h\Zgbyf bo ihlj_[bl_e_c

JZkkfzZljb\Zy \azZbfhk\yav f_*~m Bjdmlkdbf nbebzZehf F=
ijhba\h~kI\_gghc kn_jhc g_h[oh~bfh h[jZIblv \gbfZgb_ gZ hijh
m~Ah\e I\hj_gghklvx dZq_kIVhf ih~Thlh\db \uimkdgbdh\ IZ[e

LZ[ebpZMjh\_gv m~h\e _I\hj gghklb ijhba\h~kl\_ggbdh\ dZq_kI\h
\uimkdgbdh\

lhdZazl_eb dzq_Kkl Mjh\_gv m”~h\e_I\hj_gghklb \
m~h\e_I\hj_gu gZklbggh m~h\e_I\
2014 | 2015 | 2016 | 2017 | 2014 | 2015 | 2016 | 2017
Mjh\_gv ijhn_kkbh| 57 62 64 62 43 38 36 38

ihAlhih\db | hj Ibg_ kd

Mjh\_gv ijzdlbqg_kdhc i 71 56 55 37 29 44 45 63
kihkh[ghklv ijbf_gylv
agZgby gZ ijZdlbd_

QZklbggzZy m~h\e_I\hj_gghklv jZ[hlh~Zl_e_c fh ' gh kdzZazZlv g_
| _hj_Ibg_kdbfb agzZgbyfb \uimkdgbdh\ \ kj_"~g_f hkgkkdvey |
ijbf_gylv agZgby gZ ijzdlbd_ +mf_gby b hgfh\gdbsboky hklZxlky
g_\ukhdbfb H~”gZdh ke_~m_I| hif_Iblv glh "ZgguZo kgZfhjdy h \
2009- ]h~h\  dh]~rzZ h[t_f \j_f_gb hl\h~bfh]h gZ ijZdlbg_kdmx
khklz\eye [x”~  _1Z mq_[gh]l]h dmjkZ b ijhn_kkbhgZevgu_ h[jZz
ijh]jZffu [ueb m\yaZgu k d\ZebnbdZpbhggufb o0ZjzZdl_jbklbdZfb |

109



JbkmghdH[ttf \j f gb hI\h~*bfh]h gZ |_hj Ibg_kdh_ b ijZdlbg_kdh
N=HK \ ijhp_glZo

G_h[oh”~bfh h[jZlblv \gbfZzgb_ gz Ih qglh \ gZklhysr_]h\j_fy \ k
h[jZah\Zgby hkms_kl\e _g i_j oh” hl d\ZebnbdZpbhggh]h agZ:
dhfi_|_glghklghfm ¢ptbfy Ihl @hpeteret khhl\_IkI\h\ZIlv ih*oh”*blv 4%
dim] \hijhkh\ \ dhlygjujondvhohjhrh hk\_~hfezg

D\ZebnbdZpbhgguc ih*oh” ij_~iheZ]Z_| m\yadm ijhrevikbhgZev
ijhljzffu k h[t_dlzZfb Ijm”~Z khhighr_gb_ k d\ZebnbldbdpZliggufb o
ki_pbzZebklz gh g_ 1ZjZglbjm_I bo ijbf_g_gb baghhg_kkbhdZevc
D\ZebnbdZpbhggZy oZjzdl_jbklbdzZ h[hagZqZ_I1"Oyjl_lejgZddbb\ jZ
mklhcgb\uo ijhn_kkbhgZevguo iheyo b Zel]lhjblfZza® _dxhfli | gp
©lj _[h\Zgbyf ©ieZAZpsbokkbhgZevguo ]jZgbp \ ~“bgzZfbd_ ijhn_|
leh[ZebaZpbb jZajmr_gbx ijhn_kkbhgZevguo azZfdgmlhkl_c2 > @

GZ gZklhysbc fhf_gl jmdh\h”bl_eb B:K ZA¥bZ \juimkudybdb+t\mah\
dh]~Z \ hkgh\_ bo h[mq_gby e "Ze d\ZebnbdZpbhgguc ih”oh
memqr_gby ijZdlbg_kdhc ih”*]hlh\db \uimkdgbdhjguwfaDly)ex _ |ky
j_qv b~ I h i_j_oh”~_ hl d\ZebnbdZpbhggh]h ih*oh~Z_ d dhfi_
ihNjzamf_\zhlfkyyZ d\ZebnbdzZpbc j_qv b~r_I h g_khhl\_Ikl\bb g_
agZgbc b mf_gbc gh\hfm bgl_]jbjh\Zgghfm j _amevIiZIm ijl
h[jZah\Zgby Ijb wihf dZq_kl\h h[mg_gby hp_gb\Z lkebgv aZmqg _ ¢
gZ djzldh_ \j_fy \hkijhba\h~bfufb njzZ]f_glZfb agZgbc Z
ki_pbZzZebklz [ulv hk\_~hfe_gguf \ ijhn_kkbhgZevghc ~_yl _ev
\uihegylv Ibih\mx jZ[hIm> @

ljhn_kkbhgzZevgZy dhfikihgbpghklv mki_rgh 2~ _ckl\h\Zlv gZ h
ijZzdlbg_kdh]h hiulz mf_gby b agzZgbc ijb j_r_gbbZgihhZkbbhgZzZe
h[ijZzahf dhfi_|_ glptbw\hdimighklv hij_ "~ e gguo agZgbc mf_gbc b
dhlhjuo g_eh\_d “he” _g [ulv hk\_~hfe_g b bf _Iv ijZdlbg_kdbc hiu
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GZ jbkmgd_  ij_~klZ\e_g h[t_f\j f_gb hi\hAbfh]h gZ ijZzdlbdb

JbkmghdH[ttf \j_ f gb hl\h~bfh]l]h gZ mqg_[gmx b ijhba\h~klI\_ggm
F=LM =: ih N=HK jZagh]h ihdhe _gby

:gZeba \j_f_gb hi\h~bfhl]h gz ijZzdlbg_kdmx ih”]hlh\dm
ihdZau\z_| qglh ih f_j_ baf_g_gby b \\_~ gby gh\uo qigtojZevgu
h[jZzah\Zl_evguo klzg~zZjlh\ ijzdlbq_kdb \ Ijb jZazZ W\_ebqgbe
hi\h~"bfuo gZ ijzZzdlbdm Ijb wlhf \ Ijb jZaZ ijhbahreh m\_ebq_
mqg_[gmx ijZdlbdm b \ M\Z jZaZ m\_ebqgbeky h[t_f bjhba\h”rkl\
hkgh\ghf aZz kq_I \\_"*_gby Ij_gZ  _jghc ih”~]lhlh\db
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Jbkmghd[tf \j f _gb b \b”ru ijzdlbd

<\ _~ gb_ Ilj_gzZ _jghc ih”~]hlh\db \ h[t_f_ [he__ gZkh\

hkms_kl\e_gh ijb ihklmie_gbb \ \ma kh\j_f_gguohh:gZ bjguo dh
< WIlh ihal\hebeh ih\ukblv dzq_kl\h ih”A]hlh\db h[mgZxsbo!
bamg_gby dhgkljmdpbb b nmgdpbhgbjh\Zgby hI® _evguo we f
kbkl_f ijb[hjh\ b I i \ha“mrguo km”~h\ <K bghkljZggh]h ijhb
wlh g_ ih\ukbeh dzZq_klI\h ijZzdlbg_kdhc ih~Jhlh\dbljhZ&l\dzZzd |j_g
g_ iha\heyxl ihemqZlv gZ\udb b mf_gby | _ogbq_kbhglghlt[kem L

| _ogbdb :L | _ \uihegylv dhfie_dk jZ[hl hi_jZpbc bf_xsbo f
<K d ihe_1Zf ih~~_j>Zgb_ bkijZ\ghklb jZ[hlhkihkh[ghklb b
nmgdpbhgbjh\Zgby :L ijb bkihevah\Zgbb __ ih gZhk@m\ggbx hkm

Nyl _evghklv bgZ\®Zjmhhgghc ke [ug tjghbZpbhggh_ h[_ki_qg_gb.
ihe_Ih\

< ih”lhlh\d_ \ukhdhdezZkkguo ki_pbzZebklh\ hlkmlkl\b - kh\j_f_ ¢
| ogbgq_kdhc [Zau fh | klZlv h*gbf ba hkgh\guo finkdglhdh\ e Zx
g _dhgdmj_glhkihkh[gufb \ [m"ms_c ijhba\h”~klI\_gghc "~ lyl _evghk
m \uimkdgbdh\ mf_gbc b gZ\udh\ hgb hdZau\ZxlkyzZdhlihggdhklvx
Z\bZij_"ijbylbyo M\ _ebq_gb_ dhebqg_kI\Z h[mgZxsboky [_a
gZjZsb\zgby fzl_-jlbogbgh kdbo nhg”h\ dhlhjufb jZkihez]Z |
az\_" _gb_ fh _1 ijb\_klb d kgb _gbx dZqg_kI\Z h[jZzah\Zgby

< gZklhys_ _ \j _fy ijhp_kk ijZzdlbgq_kdh]h h[mq_gh\yganfhsbo ki
Z\bZpbhggh]h-Imggpagh kdh]h p_gljZ Bjdmlkdh]h nbebZeZ F=LM =
gZ fhjZzevgh mklzZj \r_c¢c Z\bZpbhlmighcgl _agbdb Fb h~gZdh
ANZggu_ \ha“mrgu_ km~Z \uihegyxl hkgh\gu_ azZ”~Zqgb 4h i_j_\h
Kb[bjkdhf j_]l]bhg_ GZ jbkmgd_ ij_"klzZ\e_gh khildqglgb _ iZj
Kb[bjkdh]h FLM N:<L
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JbkmghKhkihygb iZjdZ <K-KbKdhggth FLM N:<L

Hdheh \ha“mrguo km~h\Kb{bkklidpglh FLM N:<L khklZ\eyxl
kzfhe lu IbkZ :gg hdheh b \_jlhe_lu Ibhd hfeth "hey
kh\j _f_ggh]lh iZjdZ \ha”mrguo km”h\ khklZ\ey_| baglho kZfhe
ijhba\h”*"kl\zSiZz khklz\eyxl ihjy~rdZz

H brZ_Iky fhtms_f fhr_eb 6B-FK ~he ' gu khklZ\blv izjdz
liZ " "Zgkdhc Z\bZpbb Jhkkbb h”rgzZdh wlh ~he]dy ihg¢lgihdlb\Zz
ijhba\h”kl\hh FKezZgbjm_Ilky lIhevdh \ ]Jh~m Ba \ kib#dah\ FK

adZagbdh\ ijbkmlkl\m_| b BjdmlkdZy dhfiZzgby ©Bjhwjhih g_fZrbc
I\_j~u_ dhgljzdlu gzZ ihklz\dm Z ij_"\Zjbl_evgu_ "~hJh\hjzZz be
gZf_j_gbyo

Mg_[gZy fzZIl_jHZewybh_kdzZy [ZaZ \maZ "he gZ hkgZsZlvky
Z\bZpbhgghc | _ogbdhc b h[mgZxsb_ky h[yaZgykihdhbgmlv kagZg
mq_Ihf jZa\blby \ha”“mrguo km~"h\ ]jzZ "Zgk\bhb _ ZiBEZpgbHEevgh
| ogbg_kdhc [Zau b fZ|ojplzevighh]h h[_ki_q_gby "he ' gZ hkms_kl
aZ\bkbfhklb hl ijbhjbl_Ih\ kljzZl_]Jbq_kdh]h jZa\blby ]Jtmaz g
Nyl evghBklmh”?y ba i_jki_dlb\ ihklmie_ _gby kh\} f gguo \ha”“mr
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Z\bzZij_"ijbykbtyklhggb[bjkdh]h FLM N:<L p_e_khh[jZagh ieZzZgl
i_j_oh” gZ h[mq_gb_ gZ kh\j_f_ggmx Z\bZpbdhggmx I]eghdm g_
wnn_dlb\gh]h hdzZazgby h[jZzah\Zl_evghc mkem]b \ma “he _g F
fZl _jbzZevgbhgbq _kdhc [Zahc hi\_gqgzZxs_c¢c kh\j_f gghfm mjh\g
ijhba\h~bl _evguo kbe \ gZklghklb bf Iv \I$&3mrgu Fkm”~Z 1biZ
[Zzd _ kh\j_f_gguc \_jlhe-171lbiZ Fb

HrgzZdh \ma g_ \ khklhygbb ijbh[j_klb kh\j_f_ggu_ ~hjh]hklh
km~rZ ihwlhfm bf g_h[oh”bfzZz ihfhsv ijhba\h?kl\_gghc kkn_ju <
ijhba\h~kl\_gghc kn_jhc iha\hebl \ukr_fm mq_[ghfm az\_»_ gt
gh\_crb_ \ha~nkmg®Z \ mqg_[ghf ijhp_kk_  agZdhfblv kim”~_glh\ k
| _ogbdhc :\bZpbhggu_ ij_"ijbylby dhlhju_ aZbgl_ipkd\gdigou \ dhg
fheh”uo ki_pbzZebklZzo "~he ' gu hlghkblvky d ijhba\h”~d&l\_gghc
\hafh ghklb ihkfhlj_Iv [m"msbo Z\bZki_pbZebklh\ \ jZ[hl_

< kbkl_f_ \ukr_]h h[jZah\Zgby b ijhba\h”klI\_gghc kn_ju
jZkkh]ezZkh\zZgb _ NZ  g_ihgbfzZgb _ \' h[mg_gbb gb hkgh\_
ijhba\h~kI\_gghc kn_ju dh]~Z ijhba\h”kl\_ggbdb ohlyl bf_Ilv d\z
ki_pbzZebklh\ Hj]zZzybakZzfjhkkyyab f_"~m \mahf b ijhba\h~kl\hf ih
mklzZgh\blv |_kgu_ k\yab mykgblv gq_fm ke_~m_I| mgblv b dzd

;B;EBH=J:NBQ?KDBC KIBKHD

1. ljbdZa Fbgbkl_jkI\Z h[jZzah\Zgby b gZmdb JN hl "~ _dZ]Jjy
mi\_j"~ gbb n_~" _jZevgh]h Jhkmhidgdh\ghghdhgh]lh klzZzg”*Zjl:
\ukr_]h h[jZah\Zgby ih gZijZ\e_gbx ih”]Jhlh\db L
wdkiemZlZpby e_|Zl _evguo ZiiZjZlh\ b "\b]Zl_e_c?2

2. Djb\uo KDe&Zkl_jguc ih*oh”™ \ ijhn_kkbhgZevghf h[jZah\Zgbb
K < Djb\uo< Dbjibggb&hpjz BGH<

3. Omlhjkdhc Dexq_\u_ dhfi_| _gpbb b h[jZah\Zl| _evgu_ klzg”*Z
Omlhjkdhc ~hdez” gZ hl®"_e _gbb nbehkhnbb h[jZah\Zgby b
J:H Zij_ey ]h~z

114



M>D

I JH?DLGUC J:KQ,L B KHA>:GB? FH>BNBPBJH<:GGHC
J:>B:EVGHHK?<HC LMJ;BGU F:EHJ:AF?JGH=H =L>
>EY:<LHGHFGHC WG?J=?LBQ?KDHC MKL:GH<DB

EbfZgkdbc,dzZg”® | _og gZmd "~hp_gl

Kugq_gdh\ < : dZg™ | _og gZmd ~hp_gl
K_cb” >2ZnzZjb K K F kim~_gl
LZ b_\ : : kim~ gl
LZrlZzgZeb_\ : kilm~_ gl

N=;HM <H ©DZaZgkdbc gZpbhgZevguc bkke_ "h\Zl_ evkc
| _ogbqg_kddgb\_ jkbbfl : G Lmihe_\ZiD:B?2
] DZazZgv

< jZ[hl_ "~ _1Zevgh jzZkkfhlj_ g \hijhk dhg\_jlbhkR\ZbbylmZtodie vimgkoh”~gh]h
Imj[hdhfij_kkhjgh]lh Z]j_]1Zl1Z <f_klh mebldhh[jZaghZh iKhfiegAp]lh ZiiZj:
ehiZlhgguc khieh\hc ZiizZjzZl 1jb\_~_gu ihkljh_gb_ b jXkighhkevegh\flbo ehiZlhc
ijyfhebg _cgufb ih\_joghklyfb MdZaZgu hkh[_gghklb jZ/ dpZlhgdtk] k g gby ]
gZebgb f i_j f gguo m]eh\ ZlzZdb ljhba\_7~zg ~_lZevgucjZzkgih]Zah”~bgZzZf
Imj[bgu hij_~ e _gZ \_ebgbgZ ihe_aghc we_dljbg_kdhc fhsghklb

Dexq_\u_ keflt\e&hjzaf_jguc =L> Imj[hdhfij_kkhj ehiZlhgguc YWoannmahj P;D
Ziizjzl jz"bzZrekwgic Imj[bgu h[l_dzZgb_ ]Zahf jZ[hg_]lh dhe_kZ m]Jeu ZIZ
fhsghklv

< gZklhys — \j _fy gzZb[he__ i_jki_dlb\guf Z\lhghfguf L
we dljhwg_j]lbb y\ey |ky fbdjh]Zahlmj[bggZy Z\lhghfgZy mk
fZehjzaf_jgh]lh =L> F=L>

F=L> ij_"~klz\ey | kh[hc dhfizdlgmx =LM fZehc b kj_dgl c fhsgt
ho - d<l b [he__ F=L> h[ez”Z_| gZ[hjhf \Z'guo *“hklhbgkl\ [Z
mjh\_gv \b[jZpbc b rmfzZz fZeu_ wdkiemZlZpbhggu_jdkeh”u \ha
jZaebgguo \b”Zo Ilhieb\Zz dhfizdlghklv b fZeuc \_k \hafh'g
i_j_f_ggufb gZ]jméadgdh \ukhdzZy p_gZ \ gZklhys__ \j_fy Ihj
jZkijhkljZg_gb_

ljb gh\hc jzZajzZ[hld_ b kha”Zgbb ]Zahlmj[bgguo baf® _ebc bl
dhg\_jlbjh\Zgby 1Ih _klv fZdkbfZevgh]h bkihevah\Zgby maeh\ |
MblzIl_e _c

GZklhyszZy jz[hlZ ihjkgzlgZ ijh_dlbjh\Zgbx balhlh\e-_ gbx jz*
hk _\hc Imj[bgu JHL \ khklz\_fZehjzZaf_jgh]lh LJ>

Ilhkdhevdm kha~zgb_  Z[khexlgh gh\h]h ba”_eby [j_[m_]I
ijhba\h~klI\_gguo azljzl \ |Ihf gbke_ | _ogheh]bq_kdbboo\j f_gg
j_kmjkh\ ijb ijh_dlbjh\Zgbb gZklhys_c¢c JHL [ue fZdkbfZevgh bl
\uimkdzZ_fhc ijhfure_gghklvx Imj[hdhfij_kkhjgh]lh Z]j_1Z1Z LDJG
><K Z\lhfh[bey D:F:A
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lhkdhevdm fh”bnbdzZpbb ih”\_jlébkih BP;BekiZlhqgh]h “bnnmat
ijbf_gzg ehiZlhgguc “bnnmahj azl_f \gh\v ijbf_gzg ijhlhqguc
\ha“mozZ \ dzf_jm k]hjzZgby dhlhjuc jZajzZ[hlZg \gh\v ~Ze_  \f_
khieh\hlh zZiizjzlz JHL ijbf_gzg ehiZlhgguc khieh\hc ZiiZjzl K:

K p_evx kh]JeZzkh\Zgby ©gh\uo? iZjzf _Ijh\ F=L> k bkihevam_fu;
[ueb ijh\_~ gu ij_"\Zjbl_evgu_ jZkgzlu QZklhlZ \jZs _gby jhlhj.
hilbfZevgHyd zvrrTER®

ljb ijbgylhfol r&wxtdhwnnbpb_gl_ bahwgljhibg_kdh]h gZihjzZ ~Z
\uoh”_ ba jZ[hq_]h dhe_kZ p_gljh[_"gh]h dfﬁ,f’il,t_sl@ylmAjJngkEkIZ\beh
ijb kl_i_gb ih\ur_gghlh NZhet dhy

>Z\e_gb_ gZ \oh”_ \ K: JHL k mqzlhf ihl_jv \ ehiZlhgghf
|jh|hqghf ljzdl_ b dzf_j_ klhjzZgby
204 0 eL spywsPUa L sazsypBzA
] j_amevibjmxsbc dhwnnbpb_ gl khOJZg_gby NZ\e gy \ i,
khklz\lBeL rgt L _fi_jzZImjz i_j_~ khieh\uf ziizjzZIhf 8z \u[jZg
srrr ™

Gb" ' baeZ]zZz Iky ijh_dlguc jZzkqgzl gh\hc JHL < dZq_kI\_ bkoh”
jZaf_jh\ [ueb \aylu
& Lrarti+xgZjm guc *"bZf_Ij K:
&l rayzI FAbzZf 1Ij gZ \uoh”_ ba KE
& oL rayuv tgZjm - guc “bzf_1j JD
DyL rar{xf t\ukhlZ khieh\uo ehizZlhd

<ul[jZggZy qZklhlz \jZs_gby jhlhjz h[_ki_qb\Z_| hilbfZevg
:'T;“:mocLar&vx
1™ Q5L uuw thdjm gZy kdhjhklv i _jbn_jbcghc qZklb JD

Y% 4998— +bahwgljh|gZy kdhjhklv wd\b\Ze glgZy jZkiheZ]zZ_ fhfm
JHL; L stVvdt E[Z]

ljb \u[hj_ j_ZdIb\ghklb kImi_o®gsllunghbduiheg_gh mé&eh\b
€omua 1" _

. 758.6
€5 &0 4 % Uks F & oL ratwxa (1)

J@d_':'—'_?o: 0,655 +dhwnnbpb_gl jZAbZevghgeld r@a’ztkvd _Zdlb\ghklv

[ueZ ijbggdd raz
BahwgljhigZy jZ[hlZ jZkrbj_gby ]ZaZ \ KE

o .11 U:s Fel (2)

\ jZkgzlZo ihemq_é;%
Kdhjhklv gZ \uoh”_ ba KE
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%L 1s0¥t U ¥ 3)
ar_kv ijbigyirdt \ jZkqzbZoux@s,

lihnbebjh\Zgb_ khieh\uo ehiZlhd

K p_evx fbgbfbazZpbb ijhba\h”*kl\_gguo aZzZljzZl [ue \u[yZg Ibi ij
khieh\uo ehizdZdgzeh\ ijhklhc nhjfu k ijyfhebg_cgufb iZjZee.
h[jZamxsbfb 1Zd gZau\zZ_fufb djueh\b”gufb ehizldzfb kf jbk

Jbkmghd Kat fZ ijhnbebjh\Zgby khieh\uo ehizlhd k ijyfheb
iZjZee _evgufb kf_"gufb kl_gdzZfb

ljhnbebjh\zZgb_ ij_"~iheZzZ]Z_| \u[h] qgbklekZr ehhn&Vwhd_gbkeh
\u[jZgguo ehizZlhd ij_"iheZzZ]Z_| mf_gvr_ggu_kZA&af jma@hhjefZklh
dZgZeZ dhlhjh_\uaulZ_I |I_ogheh]bqg_kdb_ keh ghklb ijb f_oZgb

M]he debgZ ehiZlhd \ gZklhysbo ijh_dlguoojdgdmszzb khklz\ey |

ljb ihkljh_gbb ijhnbey jZ"bZevguo khieh\uo ehiZlhd ih kjzZ\g_
\hagbdZ | hkh[_wghkldbB\gucUn]héj ~ ey Iky

Jbkmgh&hhlghr_gb_ wnn_dimghh 1jbq_Kidmiheh\
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Ual UL U 4)
1" G fr e 608
a”_IyL sawa sashiulguc dhwnnbpb-gl Sawyl
MdZazZggh_ &jhjentij_ ~ ey | h[_ki_gb\zZ_| ]_hf Whkg _kdbc m]h
RZ] khieh\uo ehizZlhd ih ohj~_ fh gh azZf_gblv rZ]hf ih "m]_
Res Ply ﬁoé (5)
06
\ gZklhysbo jZHgL rAett Ta
>hihegbl_evguc ihWUhjhgz \_ebglyginh[mkeh\le_g hkh[_gghklvx
jZ"bZevgh]lh |I_qg_gby \ dhlhjhf njhglZevgZy ebgby KE jZkihe.
hlebgb_ hl KE hk_\umjlhgjlldbgvgZy ebgby y\ey |ky ijyfhc < gZr_f
U EL{}
LZzdbf h[jZzahf madh_ f_klh khieh\h]h dZgzek\yazZgh kO]lhje
wnn_dlb\guf m]Jehf ke_"mxsbf h[jZahf
L ETE L F @ ©
\ gZklhysbo jZkq_1Zo ~bzZf_1j \u@hgghaVldjhrfid v aid a
K ~jm]hc klhjlsghij ~ ey Iky bkihevamy mjZ\g _gb_ jZkoh~Z
kms_klI\mxs_c¢ \ LDJ \ukhlu khiel}bL oaeiéhd

L e 3@
Dsal < <" @535 omg A 0

ljb \u[jZgghc hilbfZevghc kl_i_gb édZdalzbgi@klpueb hij_"_e_gu
kdhjhk@vb iehighklv §ZQ@Z uxtgaél ravss, gZ \uoh”_ ba khieh\h]h
Ziizjzlz \ j_amevlZL umte

Gb"_ ij_"~klz\e_gu hkgh\gu_ ijh_dlgu_ khhlghr_gby ?"ey ijl
khieh\uo ehiZlhd b dZgZeh\

Ohj”rZ khieahhZIdb

& F &¢
: g 4
t..'@+5A

>(")L (8)
\ jZkq_Bglowsaxi a

RbjbgZ khieh\hc j_r_Idb

5L 0 iUy E 54 9)

" ¢5 LrawsU EaxiT & jZzkg BZlb {ail &

JZ"bmk \oh”~ghc djagfgb ;8" _ s0sFfZdkbfZevgZy IlhesbgZ ijhnbe
ehizZzldb \ jZKgglZobl a

JZ~bmk djb\bagu kibgdd. emdAltedu[jZasl szll &
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>Ze _ jZkkfzljb\Z Iky h[l_dZgb_ jZ[hg_]h dhe _kZ \ highkbl
Ihkdhevdm jZ[hgqb_ ehizldb JHL WytHebgmihe ZI1Zdb khklZ\ey
ELYriFW ]*U4+m]he gZl _dZgby ]ZaZ \ hlghkbl_evghf “\b> _gbb

= G (10)

A Y21

a™_ kL @y

< j_r_Id_ k jzr"bZevguf | _q_gb_f ]ZazZz bf_xsbfmfbRih IKyYJHL |
hkh[_gghklv \ ij ~ eZo rZ]Z,; Kl mjkbhyggu Ihkdhevdm jZ[hqb
ehizldb i_j f szykv ih hdjm ghklb \ ij ~ eZo rz]Z ikiNjZgb\Zxl
gZ mlhdesz! 1Zzd _ [m ml baf_gylukyb b mjeaq f \ gZqZe_ rZ]Z ih
Mb _gbx@aLl uzvt \ dhgp_ RZJZ=E,F- Lt{&8aKhhI\_IkI\_ggh [m~"_|
baf _gylvky \ Wjbj\ _ebg®g@ZM]eu Efh]ml [ulv iheh bl _evgufb beb
hljbpzl _evgufb kf jbk

JbkmghdZpzdl _j baf_g_gbybtehp) ~ eZo rz]Z khieh\h]h ZiiZjZ!

libg_f wlh y\e _dmf g gb_ kdB®ghkibm]enb \_ebgbg_ [m~_|
ijhbkoh”~blv kdZgdhh[jZzagh ®©j_adh? \ Ihqd_ ijhohhfelgWdyc djhfdb
ehizldb

GZ jbkmgd _ kieabgbftdb ihdZaZg ieZg kdhjhkl _¢c \ gZqZevghc
dhg_qghc nzZajbdcgifroh ™~ gbb kf_“gh]lh rzZ]zZ KI

< jZkqgq_lIZo ihemqg_gu m]eu ZlZdb ijb h[l_dZgbb jZ[hgbo ehiZlhc

E {r'F »8PE F1t! E'E Esr& (11)

<ur_i_j_gbke_ggh_ \uau\zZ | "hihegbl_evgu _ djhf_ ]Zat
djihfhqguo ke ~h\ \hafms _gby qZklhlzZ&dhJad gZklhysbo
jZkqg_la@L zvrrriE® BL tr; &L tzrrr'u
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lib hij_~_e_gbb m]eh\ ZIZdb ijhba\_~ g ]Zah”bgZfblq_kdbc j
hij ~ e _gb_f hlghkbl _evghc kdhjhklb gZ[_]Zgby ihlhdZ gZ jZ[hqt

9; L 8% E B,FtHhU 7;0 ...4y a4 (12)

\ jZkg_1Zollijb uzvtihemqQsgl203 -,
Kdhjhklv ]ZazZ \ hilghkbl _evghf "\b" _gbb gZ \uoh”_ ba JD

96 L 0589 E t.5pF 785 s F%8 54 (13)

ijb.apiL Vy&y—ahighkbl_evguf "bZf_ljhf gZ \uohA_&goLZ—fooL
r&awx&d- ravzt dhwnnbpb_ gl jZ"bZevghkbh Litfsey%qz_f
lib wihf ~ey rﬁﬁaé:hl'ngzé/JéQTiaBL'ngréﬂa

WL ..°%2F = & (14)
S

Ilhkdhevdm Imj[bgZ \ gZr_f \ZjbZgl_ \uihegy_| “\hydmx nmgdy
\jZs_gb_ dhfij_kkhj Z ba[ulhqgZy ihe_agZy fhsghklv aZljZqgb'
we_dljh]_g_jZlhjz WIhl \Zjbzgl ij_"~iheZ]Z_| gZebqgb_ ihgb Zxs_]

lhe_agZy wnn_dIlb\gZy we_dljbg_kdZy fhsghklv khklzZ\ey |

%L 0 X (15)

1N MEL fedF iR A (16)
< jZkq_l1Zo m~_evghc wnn_dlb\ghc jZ[lBs simi[Mduslijb
ssét— azljzq_gghc jZ[hI_ dhfij{daehiz jZkoh~_)lZakywb
DI> we_dljh]_g BZlhi@we_dljbq_kdZy fhsghklwkikxawey:da
ljib 624 ssrr™0 % %Fh* | khkiz\blv hdheh d<lI

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;Zcdh\ ; O ~j Lmj[hdhfij_kkhju ~"ey gZz*""m\zZ "Hha_e c= ; |
;hji*mdh\ | < B\Zgh\ J K > cq Kijg\thqg®@F ZihkdHkijh gb
E_gbg]j-gh~ i k

2. EhdZc <b Bj =Zah\u_ Imj[bgu "\b]Zl_e_c e_I|Zl_evguo ZiiZj.
dhgkljmdpby b jZkqgzl Mq _[gbd ”“ey kIm”~_glh\ \mah\ ih
©:\bZpbhggu_ ~\b]zZl_eb b wg_j] Ibg_kdb_ mklzZgh\db? <
FZdkmlh\z < : Kljmgdbag* +i_j_ jZ[ W& "hkZebghkljh_gb_
1991. + k be

3. J Z\bg X L_jfh]Zzah”bgzZfbq_kdbc jzZkqgzl Imj[hadhjfijZzkkhjz ~

gZ"m\zZ ><K mq_[ ihkh[b_ X : 3VAWbg <BGiZOZjzZzk i k
4. R _jkixd : &BZ"bZetngh\u_Imj[bgu fZehc fhsghklb . G R_jkl
? AZjygdbg i F FZrbghkljh_gb _ i k
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M>D

IJH;E?F:LBD: H;MQ?GBY E?LGH=H KHKL:<:
=J:@>:GKDH:&ZB:PBB <U<H>M <K BA
KEH@GUIHKLJ:GKL<?GGUO IHEH@?GBC

FZrhrbg H N | "og gZmd ijhn
> Jlyj_\' < K Zkibjzgl
> Jlyj_\Z : < Zkibjzgl
N=;HM <H F=LM =:
] Fhkd\z

< klZlv_ hk\ysZ_Iky ijh[e_fZlbdZ h[mqg_gby e_lghlh khklZ\Z<]KZbaZgkdhc Z\I
keh guo ijhkljZgkl\_gguo iheh _gbc

Dexq_\u_ kbpm#_gb_ e_lgh]h khkiZ\Z keh gu_ ijhkljZgkI\_ggu_ iheh  _gby
Z\bZpby dhfie_dkguc |j gz _j kzfhe_1Z

GZ ijhly _gbb fgh]bo e_| jZa\blby Z\bZpbb |_ogdedZgklZgh\be:
[ _ ahiZzkg__ \ul_kgyy ibehlh\ ba dhglmjzZ ibehlbjh\Zdhyhb ij_\jZs
B wlh kihkh[kI\h\Zeh baf_g gbx \ f Ih*bdZo ih”]hlh\dbbZ\bZpbh
baf_g gbx kzZfhc ~hdfkhdh\db ibehlh\ Qlh \ k\hx hqg_j_"~v ijb
N 1jZ™"Zpbb [Zah\uo gZ\udh\ | _ogbdb ibehlbjh\Zgby m e_lIgh]h kh

Kh\j _f ggZy ~hdljbgZ ih~]hlh\db ibehlh\ Jh\hjbl h Ihf qlh kZfh
ihizrZgby \ keh gu_ ijhkljZgkl\_ggu_ iheh adhbywgzZibe kbkKIlFu
mijZ\e gftyyby wire b ~hjh]hklhys  h[mg_gb_ e _IgbdZ ,ih \u\h”?
ihijhklm g_ 1lj_[m_Iky B ~_ckl\bl _evgh _keb ibjbhle elgiZo | Ihe\
hljZgbq _gbc b zZ\lhfzZlbdZz g_ ~Z_ | fm bo gZjmikemaqidcghfultl gc¢
dz" _Iky eh]bgguf \u\h” h Ihf qglh I1Zdh_ h[mq_gb_ bagbifg_ b fh
lh \j_~gh Gh ijzdlbdZ ihdZau\lZ | qlh g_kfhljy gbs\ kggdkiwxl_jg

kh\j f ggh]lh kzZfhe 1Z hg \k_ jzZ\gh fh _| ihizZzklv \ keh gh_ i
iheh™ _gb_ B _keb ibehl g_ kfh  _I ijZ\bevgh _]h jZlkibaggZlyvh KII
kzfhe | Ih \k_ wlh aZzdhgqblky dZIZkljhnhc

ljbf_jZfblZdbo dzlzkfphml yleylvkkemqZc k Zwjh{38Xkhf
jZa[b\rbfky \ ]h m gz~ :ledglihdbc"bg gby ijb_fgbdh\ iheg

NZ\e _gby iZ™ _gb_ \h_g\gKpbhblg \ ijhrehf JTh m beb g _"Z\gyy dZlI.
kzfhe_|1Z :ghdheh Zwjhihjlz >hfh”~_~h\h ]~_ ihiz~zZgb_ \ KII [u
hfe_~ g _gb_f ijb_fgbdh\ iheghph ihZ\e gbyZ\bevghc bg~"bdZpk
ijb[hjghc kdhjhklb m ibehlh\ glh \ dmi_ k g_7hklzldhf ih”]hl
ijb\_eh d dzlzZzkljhn_ <h \k_o wlbo kemqgqZyo wdRBi¥ iRZ"Zgbykfh]
\ KIl g_ ]h\hjy m>_ h \u\h”®_ ba g_]h
<hl _s_ijbf_ju Z\bzdzZIZkljhn kemqgb\rboky ijb:ihiz*Zgbb <K \
]h” -Lmih” Bjdmlkdhf
]h” -Yd\ R_j_f_Iv_\h
]h™ -Be\ R_j_f_Iv_\h
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]hr -Lmih” >hg _pdhf
J]hr-: gZ” :leZglbdhc
]Jh~r- < ih~ 1 _jfvx
]h~r- < \ DZaZghb
]h~r- < \ Jhklh\_
<hl dZdh_ hij_~ e _gb_ KIl "Z | f_""mgZjh”"gZy hjl]ZgblhZpby ]j-
(ICAO) ©Keh'gh_ ijhkljzgkl\_ggh_ iheh tgbhg kiffhgZFZj _ggh_

ij_\ur_gb_ kzZfhe_Ihf \ ihe_I|_ izjzf_Ijh\ dhlhju_ h[ugqgh j_:
ijhba\h~kl\_gguo mkeh\byo \ ihe_|_ eb[h \ oh”_ e _Ighc ih”]hl
khklhygb_ h[uqgh hij_"*_eylky gZebqb_f ih djZcg_c f_j_  h~gl
iZjZf _ljh\

a) m]he 1ZglZz Z [hevr_ q_f f dZ[jbjh\Zgb_ beb

b) m]he 1Zg]Z Z [hevr_ q_f f ibdbjh\Zgb_ beb

c) mlhe dj_gZ [hevr_ q_f f beb

d baf_g _gby \ ij_~ eZo \ur_mdZaZgguo izZjzZf_ljh\ gh ihe |
\ha“mrguo kdhjhklyo g_khhlI\_IklI\mxsbo mkeh\byf ihe 1Z2

Hdheh Z\bZpbhgguo ijhbkr_kl\bc i_j_jzklzxl \ dAZkljhnu
g_mf_gby e_Igh]lh wdbiz zZ jzbihagzZkib K\(ha"mrgh_ km~gh ba ¢
Dhfivxl_jgh_ fh~ _ebjh\Zgb_ ih*h[guo kbImZpbc ihd@xaki\anl qlh
fhleb [ulv ij_~hI\jZs_gu bf_c ibehlu ih h[gu_ gZ\udb

:gZeba klZlbklbdb Z\bZpbhgguo ijhbkr_kl\bc hihddZzdwf\Z[ul gzf
i_j_~h\uf h[hjm~h\Zgb_f b kbkl_fZfb g_ [ueh hkgZs_gh \ha:
j_rZxsbf nzdlhjhf \k_]2Z [m”_1 y\eylvky dZg_kI\_ggh h[mqg_gguc
Fbjh\Zy klZlbklbdZz ihdZau\lZ_1 qlh \ i_jbh” k ih ]h” ihl
\ha“mrguf km~ghf klZeZ ijbgbghc Z\bzdzZlzZkljhn mZk\Ib\guo \h
j_amevlZl_q_]h ih]b[eh [he_ _ -gj_epg\fch dZgZzih i _j\h_ f_klIh
\ kibkd_ \k_o ijbgbg dzZIZkljhn

lhiz~"Zgby <K \ KIl kemqZebkv b jZg__ gh eb[h ibehlu jZz
kbimzZpbx b [ueb kihkh[gu k g_c kijZ\blvky eb[h bogZdihiz"Zez
"Zggu_ dZzZd g_eh\_q_kdbc nzdlhj [_a \uykg _gby lGogghchijbgbg
kdzazlv qglh ~ZggZy ijh[e_fZ hlq_leb\h ijhy\beZkv Ilhevdh \ il
ijbgbg_ \k_ [hevr_c Z\IhfZlbazZpbb \ha“mrguo km~h\ dhlhjZy ijb
[Zah\uo gZ\udh\ m e Igh]ih kehX|ZAZjy ihemq _gbx [he__ 1lhg
klZlbklbg_kdbo ~Zgguo

JZgvr_ ™o ]Jh~h\ i _j\hgZgZzegph h[mqg_gb_ dmjkZglu ijhoh”b
kzfhe_ | - Yddhlhjuc ~“himkdZe \hafh ghklv \uihégylwkkélt guc
ibehlz®™ DmjkzZglu hfmgZebkv \u\h~blv \ha“mrgh_ km”~gh ba KII
\bjz" k dj_ghf f ibdbjh\Zgb_ ]lhjdm b ~jm]b_ nb]lmju keh ¢
ibehlz z IThwlpdgvr_ \hijhk h[ h[mg_gbb ibehlh\ \u\h“m ba
ijhkljZgkl\_gguo iheh  _gbc \hh[sd dk kl[lhgéd H[mg _gu jZkihagz\ZI
b \u\h”*blv bakybo

Gh d kh'Ze _gbx gZ k_]Jhrgyrgbc ~_gv ijh]jzffz ih~]lhlh\db
ibehlh\ g_ ij_~mkfzljb\Z_I| hljZ[hldm 1Zdbo we_f_hih\Z dzd \ul\tl
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hljz[hldm “~jm]bo we_f_glh\ keh 'gh]l]h b \ukr_]h ibehlz 'z 2z |
ijhkljzgkl\_gguo iheh  _gbc gZ \ha”mrghf km~g_

lhg_fm ~_ \ gzZr_ \j_fy wlhl \bA h[mg_gby \ ijh]jzff_ ih~]lhlh
hikmlkI\m_I" IThlhfm qglh | _hheldq JkdzZgkdhc Z\bzZpbb i_j_\h
iZkkZ bjh\ b _fm g_h[oh”bfh mf_Iv e _1Zlv lhevdihd jghdZ&m _bguc
dhg_qgqgh ihlhfm glh wlh hg_gv "~hjh]h AZq_f g_klb Ilhieb\
"hhegbl _evgh_\j fy e _Ighc ih”]hlh\db" G _kfhljy gzZ wilh _klv f
dhlhjuf ibehl fh | hdZazZlvky \ djblbqgq_kdhc kbleyZphedb hldZz
g_ihez~db \ kbkl_f_ mijzZ\e_gby ihl_jy wdbiz _f ijhklpZgkl\_ggl
ihizrZgb_ \ keh ' gu_ f_|I _hmkeh\by \uoh” \ha“mrgh]h kum"gZ gZ
ihe |Za&za \g_rgbo Zlfhkn_jguo \hafms_@bkeln iljAhdbo kemqgzZ_\ klZzZ
kms_kI\_ggh m\_ebgb\Zlvky \ ihke_"g__ " _kylkkd|j4dg_ gghlbeadh !
jm[_"hf \ k\yab k [mjguf jhklhf i_j \hahd Z\bZpbhgguf IjZgkihjlh

<u\h” h g_h[oh”bfhklb \ha\jzZlZ I|j_gbjh\db ih \u\h"m ba KII
i_j\hgzZgzZevghc ih”]hlh\db e_lgh]lh khklz\Z gZzZijZrd\Zd4ddy kZf
hkgh\gu_ nmg~Zf _glZevgu_ agZgby gZ\udb b mfZgbmagblgh]hhem:
azZ\_~ gby BgZq_ q_j_a g_dhlhjh_ \j fy fu ihenibbhllp\ eh_ i
dhlhju_ g_ kihkh[gu gb jZkihagZlv KIl gb kijZ\blvky k ih*h[ghc Kk

?s_ h~gbf kihkh[hf h[mg_gby e _Igh]lh khklzZz\Z \u\h"m ba
lj_gZ _jgZy ih~"]lhlh\dZ gZ dhfie_dkghf |Ij_gZ DLK2fhgguzZ "Ze _
kihkh[ y\ey Iky wdhghfbgguf jZpbhgZevguf b [ ahiZkguf kihkh
gZ\udZ \u\h”Z \ha”mrgh]l]h km~gZ ba KII ihlhfm qlh

\Ri_j\uo bkihevah\Zgb_ DLK wdhghfbgg__ b [kadiFkklgc \ k.
ih"Thlh\dhc gZ \ha"mrghf km~g _

\R\lhjuo bf_ggh gZ wlhf wlZi_ nhjfbjmxlky ijZdllgdyktdb g2z
kihkh[ghklb ibehlbjh\zZlv \ g _klZg~Zjlguo kblmgBplbydeydZdehiXbe
<K

“1j _Ivbo lhevdh wlhl wlzZi iha\hey | hagZdhfblv ibehlh
"bzizahghf jZagh\b~rghkl_c djblbg_kdbo j_"bfh\ itke |Z b
ih\lhjyxsb_ky hrb[db ibehlh\

Yg_I\_jluo ~Zgguc wlZi oZjzdl_j g \ukhdhc ijhimmkdghc kih!
ijb gZzebgbb g_kdhevdbo ih*“h[guo |j_gzZ _jh\ klZglg\tbk kY ‘ewafth " gu
[ukljuc kjhd h[_ki_qblv Ij _gbjh\dm \k_o ibehlh\ Z\bZij_*"ijbylby

;_amkeh\gh kh\jDLKg0Zx|l \hafh ghklv hljZ[hlZlv \u\h” \ha”n
km~rgZ ba k\Zeb\Zgby b Jem[hdb_ \bjZz'b gh d kh Zdlgbx [hevV]
kihkh[guaZahlkmlklI\h\Z\r_c ~h gzZklhyshKIh\jjdhgbfzl_fZIbq_kdhc
fhr _eb ihe 1Z \ha“mrgh]h km~gzZ \ keh guo ijhkljZgkl\_gguo
hl]jZgbq _gghc ih"\b ghklb JbjhieZlnhjfu DLK Kh\j_f ggu_ DLK g
hljz[hldb ~Zgguo gZ\udh\ B 2~z \j_~yl 1Zd dzZd fh]lml knhjfb
wdbiz Z g_ijZ\bevgh_ ij_"klzZ\e_gb_ h[ hsms_gbyo g ihizZ"Z
iheh” _gby Bf_ggh ihwlhfm )$$ )HGHUDO $YLDWLRQ $WKRULW
SWKRULWHY (XURSH [ueb jzZzajz[hlZgu gh\u_ Ij_[h\Zd&by d i_jk
mklZgh\e g kjhd \\_* gby ~Zgguo |j_[h\Zgbc ]h~
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| _jki_dlb\gu_ |j_gZ _jgu_ kbkl_fu bfblZpbb j_Zevgh]h ihe
h[_ki_qgb\Zlv ibehlzf ij_"~klZ\e_gb_ h[ hsms_gbyo bogjh[oh”~bfu
ihizrZgbb \ keh ' gu_ ijhkljZzgkl\_ggu_ iheh’ _gby < Jhikbb k g
br | ih~h[gZy jZ[hlZ < _~mlky jZajzZ[hldb gh\ _crboDLjKibdIb\gu
lj _ [h\Zgbc d gbf 7~ey i_j _mgb\Zgby ibehlh\ gZ gh\u_ Ibiu \ha”“mr¢

JZajz[hldZ ih~h[gh]h DLK k\yazZgz ij_"~_ \k_]h k kha”"Z¢
fzl _fZlbqgq_kdhc fh”_eb ih\_~ gby \ha“mrgh]l]h km"gs glzedjBlbqg_Kk
>799Zy aZ™"ZqZ j_r_gZ kjzZ\gbl_evgh g_"Z\gh ihkalevdmZyZzg
fZl_fZlbgZWt”~_e¥bgzZfbdb \ha”“mrgh]h km~gZ ijb g_klZpbhgZjghf
\ha”“mrgh]lh ihlhdzZ khhiI\_Ikl\mxs_]h ih~h[guf j_"bfzf L_f g_ f
bgl j_kgu_ j_amevlZlu ihemg_ggu_ \ qZklghkkin\f\ kbgh]h j_ Ze
_\jhi_ckdh]h bkke_~h\zZl_evkdh]h ijh_dlZz ©6LPXODWLRQ RI 8j\
khdjzs_g3itfPRA) \ dhlhjhf ijbgbfZzeb ZzZdlb\gh_ mqgzZklb_ b Jbt
ki_pbZebklu ©OPGLM ©>bgZfbdz2 >Zggu_ j_amevhaveblv k_]h’
gzZf kms_kI\ _ggh ijh*\bgmlvky \ \hijhk_  j_ r_gby azZ”Zqg kh
ki_pbZebabjh\Zggh]h |j_gZ jZ

?s_h~ghc ijh[e_fhc ijb kha”rZgby IZdh]h Ij_gZ  _jZ mqgtzk \ kljZ
\ Jhkkbb ~h kbo ihj hlkmlkl\mxl kh\j_ f ggu_ 1|j_[h\Zgby d
Z\bZpbhgguo mkljhckl\ kbfmeypbb ihe_IZ GZ k_]lh”~gyrghbc
k_jlbnbdzpbb Ij_gz _jh\ \ Jhkkbckdhc N_"_jZpbb hKmb_kl\ey Ik
Admf_glhf ©Ghjfu Jh*rghklb Z\bZpbhgguo |j_gZ _jh\ ey ih”]hlh\q
i_jkhgzZezZ \ha”“mrgh]h ljggkihjlz2 1h~"Z \uimkdZ K dhdpdZijhreh]tl
| ogheh]bb k~ _eZeb [hevrhc kdZghd \i_j_ ~ ~"~Zggu_ ghjfu kbe:
ihr"Zedb\zxl ijhba\h~bl_e_c¢c d jZajzZ[hld_ |_ogbdb ~"ighhl\_Ikl\m
fbjh\uf klzg~rzjlzf 1jbf_g gb_ ih*"h[ghigZzgh\hzZI¥ehu g_ lhevdh
kn _j"b\z_1 jza\blb_ Z\bzZlj_gzZ  _jghc hljztkelZ _Igh[ _bkiyygghbx
g_h[oh~bfh]h mjh\gy [_ahizZzkghklb ihe_ Ih\ ~hklbJaZ fhkpgh |l \ Ihf
lj_gZ _jghc ih~]lhlh\db e _Igh]h khklz\Zz

Bf __Iky _s_ h”gZ ijbgbgzZ ih dhlhjhc g_h[oh”"bfh ]Zghgbabjh\Z
klzg~Zjlu k f_""mgZjh~rgufb Halh\bjhkkblhkdZy Z\bZpbhggZy | _c
\hklj_[h\ZgzZ gz fibhjjhhhlec Zj_g_ Gh ~“hey |lj_gZ _jguo kbkl_f \ h[s
wdkihjlz \k_ _s_ djzZcg_ fZeZ 1h nzZdlm ihklzZ\db ljjZg@uf jguo k!
ihlj_[bl_eyf ~h kbo ihj hklzxlky _“~bgbggufb G _khhI\_Ikl\b_
lj_gZ _jguo kbkl_f fbjh\uf klzg~Zjlzf dZq_kI\Z \ughmiiZgbb azZjm]|_
azZzdmizZxsb_ jhkkbckdb_ \ha“mrgu_ km~"Z ihevdhiglvmky mke
ijhba\h”bl_¢] @z  _jguo kbkl_f Qlh \ k\hx hq_j_"~v kgb Z_|I
hl_q_klI\_ggmx Z\bZpbhggmx | _ogbdm gZ fbjh\hf jugd_

NhjfZevgh jhkkbckdb_ — Z\bZpbhggu_ \eZklb g_ ij_iylkl\mxl
jhkkbckdbfb ijhba\h”~bl_eyfb 1j_gz _jh\ \ khhI\_Ikl\bb k f_"'
[j_[h\Zgbyfb h~gzZdh ijh\h”~blv d\ZebnbdZpbhggmx h{ _gdm b ijb
khhi\_IklI\mxsmx dZI_]hjbx hgb g_ bf_xI ijz\zZz IzZl&ZddZb g_ h
iheghfhgbyfb > _eh \ Ihf qlh mklZj_\rb_ ghjfu Jh*ghklb Z\bZpbh
hi ]h~rZ dhlhju_ ~h kbo ihj nhjfZevgh g_ hlf_g_gu g_ ij_*"ihe
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deZkkbnbdzZpbb Ij_gZ _jh\ b ijbk\h_gby bf mjh\g_c keh ghklb
ijbgylu \ f_"~"mgzZjh~ghc ijzdlbd_ ?kl_kI\_ggh qlhkZWolbmbmkeh\
gb dzktbdh bghc hjl]Zg g_ h[ez”"Zx| iheghfhgbyfb k_jlbnbpbjh\Zlv
dzZzd wlh g_ ij_"mkfhlj_gh \ ~ _ckl\mxsbo G=:L

G_h[oh”~bfh jZajzZ[hlZlv b ijbgylv gh\u_ G=:L hibjZxsb_ky gZ ¢
ijZ\h\hc hiul \ wlhc h[eZklb WIh kha~zZkl ij_~ihkuedb 7~ey bg
kh\j f gguo |j_gZ _jguogkbkKdjfgm ijh~rZ" fbjh\uo ijhba\h”~bl_
kh\j f gguo | _ogbq_kdbo kj_"kI\ h[mg_gby LKH Lg dhzed Niul kd
A ckl\mxsbo klZg”ZjlEederp$ Bviation Authorities (USA b - $ 3oined
Aviation Authorities (Euro Union l1Zzd b \ _s_ [hevr_c kl_i_gb \ “hdn
©L_ogbg_kdh_ jmdh\h”2kl\h ih d\ZebnbdZpbhgghcgBp j¢hd2 ibehl
Doc. 9625 ICAO, 3y j_"Zdpby dhlhjuc ghkbl j_dhf_g”*Zl _evguc 0ZjZ
Jhkkbckdzy klhjhgz dzZd b ~jmeb guklj&$2 2h[yazZgZ ijb\_klb k\
gZpbhgZevgu_ klzg”~Zjlu \ khhiI\_Ikl\b_ k wlbfb jgldhf_gslhpbyfb
k\h~ h[sbo ijZ\be b ,ihplydbZfgguc klZIlv hkgh\hc ijb jzZajZ]Jl
gZpbhgZevguo ijZ\be b klzg~Zjlh\ mgblu\Zxsbo ‘%ghlglbpbhgZeyv
ijZ\h\mx [Zam ]Jhkm~*ZjklI\z Ilhwlihfm “ey jZajzZ[hldb Kkh\j_f
kK _jlbnbdZpbb i_jki_dlb\guo Z\bZIlj_gZ _jh\ gm gh ijh” geZlv h]jh
lhevdh ih gZibkZgbx wlbo ijZ\be b ihykg _gbgbhagplhx gho bk gz [Z]j
A ckl\mxsbf azdhgh”zZIl_evklI\hf b \\_* gb_ bo \ ijZdlbg_kdh_ ~_c¢

Hg \b”gh ]JezZz\gh_ glh k \hijhkZfb ih~gylufb \ "Zgghc klZIv _
ijh[e_fz ih\ur_gby [_ahiZzkghklb ihe_Ih\ \ IThc __ qgzZklb dhll
g _eh\_g_kdbf nzdlhjhf < k\hx hg_j_~v ijh[e_fZ ih\ur_gby d\Zel
ki_pbZebklh\ “he gz klzZlv g_hlt _fe fhc qgZklvx b Hfj& _on]lhevgl
nbehkhnbb memqr_gby mjh\gy [_ahiZzkghklb ihe_Ih\ ihklz\e
Z\bZpbhgghc bg"mkljbb \ p_ehf b ho\Zlu\Zxs_c kVkdIl§i_a bkdex
Nyl _evghklb Lhevdh 1Zdhc ih?oh” fh™ | \_jgmlv Jhligkiox \ qgbke
\ukhdhjza\bluo kljZg ]ZjZglbjmxsbo k\hbf ]jZz"*"ZgZfekghu_ \uk!
AN ckl\mxsb_ klZg”~Zjlu [_ahizkghklb Z\bZpbhgguo i_j \hahd

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;m~uebgZ ? :9Zeblbq_kdh_ hij_~ e _gb_ bfblZpbhgguo o0Zj

l[j_gZ guo b h[mqgzZxsbo dhfie_dkh\ ? : ;m”?uebgzZz B : =
>Zgbeh\ K : lueZcdbg Nmg"rZf_glZevzpa4d. #HNolGed. 2h\Zgby
K i

2. ;xr]_gk : Fhkkbckdbc |j_gZ jguc jughd gZ imlb d fbjh\uf k
>We dljhgguc j_kmjk@ + J_"bf Ah
KWWSV ZZZ DYLDSRUW UX GLJHVW KWPO
h[jZs_gby

3. Dhevph\ KLj?gZ' _jguc izjd ]jz'~Zgkdhc Z\bZpbb JN K ?
Nhjmf @mjgZe dhfiZzgbb :H PG LM20@6 NZIRTYZXK 19.
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10.

11.

12.

13.

Ebl\bg_gdh : :gZeba khklhygby Jhkkbckdh]lh jugdzZ Z\b

| _ ogbg_kdbo kj_~kI\ h[mg_gby ¢ Ebl\bg_gdHgu_:\bZIlj_c

p_glju b Z\bZi-jkhgZ® F_""mgZjh~"ghc Bhgrbyyzfbdz i

K 8t

GZc"NZ <HjlZgbazZpbdhbgtbqg kdb_ Zki_dlu \g_”"j_gby \ mg_J[guc

Z\bZpbhgguo Ij_gZ jh\ aziz~gh]h ijhba\h”klI\Z < : GZcnZ
GZmgguc \_klgbd RO13MtNo:19%(11).£K -96.

ljhrdbgZ E Ih\ur_gb_ dZqg_kI\Z Z\bZpbhgguo Ij_gZ _jh\ gZ hlk

g_eh\_q_kdh]h nzdlhjz E : IljhrdbgZ < G ljhrdbg ljbhjb

gZijZ\e_gby hl |I_hjbb d20]18dNo@4-2.+K -126.

Fzl_jbzZeu 9,,, F_""mgZjh~ghcE ©db@mpbjhgpbb Ij_gZ _ju b

mq_[gu_ p_glju Jhkkbb?

ljh[e_fu ih”~]hlh\db Z\bZpbhgguo ki_pbZebklh\ ]jZz " ~Zgkdhc

gZmg I|j ih fzZIl_jbzezZdhfy Zdggn Mevygh\kd 2 fzZy ] I
=: i Mevygh\kd M<:M =: i k
lhl _jy mijZ\e _gby \ ihe_ |~ >We dljhgglucbfj RimkkmizZz =

https://www.favt.ru/dejatelnostns-poterya-upravieniya¥ SROHW H k\h[h~guc A
h[jZs_gby

We dljhgguc ‘mjgZe ONhjmfa ©>BG:FBD:?2 i MQ:
?<JHI?CKDH=H IJH?DL: 6835% >We _dljhgddc j_kmjl
A h kI m h#Ep://www.dinamika-aviau/mcenter/forum/detail. phjp k\h[h”~guc

NZIZ h[jZs_gby ]

N "~ jZevgu_ Z\bZpbhggu_ ijZ\bezZ ©K _jlbnbdZpby Z\bZptk
p_gljh\® N:I% \ j_"Zdpbb hl

Ghfu ]h”ghklb Z\bZpbhgguo 1[Ij_gZ _jh\ “ey ih”~]lhlh\db 2\
\ha”mrghlh I|jZgkihjlz mlI\ azf 2bj_dlhjzZz N:K Jkkkbb
=hkGBB =: i k

'RF BD:H Jmdh\h~klI\h ih djbl_jbyf d\ZebnbdZpbhgc
Z\bZpbhgguo |j_gZ jh\KZQARIVU 1ba’201b.

M>D

IJH?DLGH?0OGBQ?KDB? G:1J:<E?GBY IH<KUR?GBY GHIEB<

WNN?DLB<GHKLB K:FHE?LH< =J:@>:GKDHC :<B:PBB

GZmfh\ : G kim~_gl
N=;HM <H F=LM =:
] Fhkd\z

< kh\j_f_gghf fbj_ ]jz'~Zgkdhc Z\bZpbb kms_kI\m_Ivgudkdijkeyehf ijbgpbibz
dhlhju_ hij_~_eyxl \_dlhj jZa\blby hljZketwdHdlgb dghkjboihte |Z dhlhjzZy
aZ\bkbl hl jZzkoh~Z lhieb\Z Z 1Zd"_ hl wnn_dlIb\ghklb wdkiemZIZpbb kZfhe |

Dexqg_\u_ kéhiA&b\gZy wnn_dlb\ghklv kzZfhéhiéb\zjZzRph™zZgkdZy Z\bZpby
ijh_dlghogbq_kdb_ ihdzZzazZl_eb
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JZkoh” IhiehWgt ba \Z°'g _crbo ihdZazl e _c¢ hij_~ eyxsbo wn
wdkiemZlZpbb kZfhe |Z ‘\bZpbhggu_ dhfiZzgbb ijb \u[hj_ \h
hijb_glbjmxlky gZ gbadbc jZkoh” |hieb\Z mjbkZfihgbdZ|jzZNgdodzZd
mkeh\byo wlh ]ZjZglbjm _| f _gvrb_ ba”_j db ijb wdkiemZIZpbb

Hkgh\gZy kljmdIimjgZy nhjfmezZ "ey ihdZaZl_ey Ilhieb\ghc
iZkkzZ bjkdh]lh [ljzgkihjlgh]h kahe_IZ mdZaZgZ \ nhjfmeZo b

OAOUONC ONOQ” yA =l A:Ca 1
OOADC)ONOC)D?SOA@lA’Fc‘@l @
)i )i .
ML L a )
Joi® . )ifni® .

x +\_kh\hc jZkoh” | jgib¥zdhff_jg_kdZy g *papadhebq_kl\h
iZkkZ bjh¥jZkklhyghb _

Iml_f fzZI _fZlbg_kdbo ij_h[jZah\Zgbc fh 'gh ihemqgbjZy nhjfmer
ihalhey | \u®_eblv hkgh\gu_ogjthg dékdb_ ihdZazZl_eb dhlhju_ hij_
Ilhieb\gmx wnn_dlb\ghklv kZfhe 1Z

70@ S 3
M o 5 |’§(|'|‘a 3)
Ba nhjfmeu \b”rgh qlh lhieb\gZy wnn_dlIb\ghklv hij_"_ey_Ilky
1. Kh\_jr_gkl\hf "\b]Zl_ey ikdZaZlegguc jZkoh” Ihieb\Z
2. :wjh”bgzfbqg_kdbf kh\_jr_gkl\hf kZfhe |ZwijhdbgZfbev kil ht_
dzqg_klI\h
3. <_kh\uf kh\_jr_gkl\hf kZfhe 1Z ihdZazl_ev \_Rig\hgh kh\_ji
hirzqgz ih dhff_jg_kdhc gZ]jmad_ \ujZ _gZ \ nhjfme _

)& L )I—NI (4)

Lhieb\gZy wnn_dlb\ghklv ihe Ih\ h[jZlgh ijhihjpbhgZevgZ ihdZ:
wnn_dlb\ggklbhlhjuc fh™ | kem blv o0Zjzdl_jbklbdhc \ rbjhdhf ~b.
kh\ _jr_gkI\Z kzZfhe 1Z “"h wnn_dlb\ghklb _]h wdkielmZl&gpdhg \ az)\
dhlhju_ ih?klZ\eyxlky \ nhjfmem

Ilheguc jZkoh” lhieb\Z kzZfhe 1Z \ wdkiemZIlZpbb

WL M®RaY :w; (5)
] Mz ihdzZaZl_ev I|hieb\ghc wnn_dlb\ghiklibwkZAflddblghklv _]h
wdkiemZIlZpbb

WdkiemzZlZpby kZfhe 1Z \k_]"Z mom”rZ _| ihdZ%ghkldv bhiveldh\ghc
mom~r_gb_ fh™ | *hoh”blv “h "\mo b [he_ _ jZa

GZ jbkmgd_ bah[jZz _gh baf_g_gb_ dhff_jq_kelycllyiz]ykgedb b i
wnn_dlb\ghklb hl "Zevghklb ihezlz Ba ]jZnbdZ kbBdZmZl _eMh gZ
Ilhieb\ghc wnn_dlb\ghklb ~hklb]Z |Iky gZ hilbfZevghcjb®Zevghkl
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dhlihjhf h[_ki_qgb\zZ_Iky i_j \hadz fzdkbfZevghc dhie _jq ikdhc gZ
m\_ebqg_gbb ~Zevghklb dhff_jg_kdZy gZl}jaradZ hhpdh b fEKIky\ b:
[hevr_f dhebqg_kI\_Ihieb\Z >R_cghbg k @

HI kh\_jr_gklI\Z kbeh\uo mklZgh\hd \h fgh]lhf aZ\bkbl ih\ur_ghb_
ihe 1z JzZ[hlz \ wlhf gZijz\e_gdbj\uo* liky kb gbx m” _evguc
jZkoh”~h\ Thieb\Z "\modhglmjguo Imj[hj_ZdIb\guo \*"hpysBl & c >L.
jZajzZ[hld_ b ijbf_g_gbXxbghmuaglbeylhjguo "\b}Zjl lebo \ih
mf_gvr_gbx ijbjhklZ m”~_evguo jZkoh”~h\ Ihieb\Z \ wdkiemZlZpbb

Jbkmghd Bat_g_gb_ dhff_jg_kdhc gZ]jmadb b m~_evgh]h jZko
"Zevghklb ihe_1Z kj_~g_fZ]bkljZevgh]h kZfhe_1Z

Hrgbf ba \Z'g _crbo gZijzZz\e _gbc ih\ur_gby Ihieb\ghc wnn_d
yley Iky _]1h \_kh\h_ kh\_jr_gkl\h ?]h ih\ur_gb_ k\yagdgh kh KkI_
i _jki_dlb\guo Z\bZpbhgguo fzZl _jbZeh\ mjh\g_f ijdpdbbjh\Zgby
kh\_jr_gkl\h\Zgb _f I _ogheh]bb ba]Jhlh\e _gby

<u[hj fZl_jbZeh\ ey dhgklgmgwpbkehr ' gZy az~ZqzZ \ke_ "kl\b_ [h
gbkeZ nzdlhjh\ dhlhju_ gZ”h ijb wihf mgblu\Zlv

Gh hkgh\gufb nzZdlhjzfb y\eyxlky ijhgghklv b ez]dhklv fZl_jbZe.

Ba jbkmgdz \b”gh qlh klZevgu_ b IblZgh\u klidZedklg midpblbzaZz

Gh [hevr_c ez]dhklvx hlebqgzxlky \kz ~_ Zexfbgb_\u_
dhfihabpbhggu_ fZl_jbZeu

< kh\j_f gguo mkeh\byo dhfihabpbhggu_ fZl jbZeu bkihev
ih~rdj _ie_gby f |IZeebg_kdbo dhgkljmdpbc 1Zd b “Medpbbalhlh\e
p_ebdhf ba dhfihablh\ < i _j\hf kemqZ_| h[s__ kgllb]gbv \_kzZ fl

Z \h \lhjad-+ >;xr]_gk Kk @
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Jbkmghd Kgb' _gb_ \ _kz dhgkljmdpbb kZfhe 1Z az kq_l ijbf_
fZI _jbZeh\

LZzd _ g_h[oh”bfh hIf_Iblv qlh azZf_gZ |jZ"bpbhggbbégiZl jbZeh
mf_gvrbl g_ lhevdh \_k dhgkljmdpbb gh [Zfdklvmlilgvebyum klh
we f _glh\ qglh ijb\_~ 1 d ih\ur_gbx wdhghfbgq_kdhc wnn_dlb\ghkl

D gbkem Zwjh~bgzZfbqg_kdbo mkh\_jr_gkl\h\Zgbc ijbf_g_
azdez”Mu\Z_|ky \ ijh_dlu kzZfhe_Ilh\ ij_""~_ \k_]h highkylk:
ijhnbebjh\Zgguo dhgp_\uo djueur_d ijbf_g _gb_kmi_jdjblbg_kdb

Dhgp_\u_ djueurdb gZ dhgpZo djuev_\ iha\heyxl mf_gvrblv
dhgp_\uo \boj_c¢c b | _f kzZfuf mf_gvrblv bg”mdlib\glgb _ehdhih_ kh
m\_ebgb\Z_| Zwjh”*bgzZfbqg_kdh_ dZqg_Kkl\h

lj_bfms_kI\Z m\_ebqb\Z _Iky m”ebg_gb_  djueZz mf gvrz_|
khijhlb\e_gb_ m\_ebqgb\Z_Iky D ~h lhieb\gZy wnn8%Ilb\ghklv '

Kmi_jdjblbg_kdbc ijhnbev 2 \b” ijhnbdy dfheélzjuczfeh’e kg_| k\hbc
hkh[_gghkl_c kljh_gby iha\hey_ | h[ihkurqlgllv_adjblllygd_kdbo gbk_e F

K\hcklI\Z kmi_jdjblbg_kdbo ijhnbe_c iha\heyxl ijb hbinvbo gbk
fZkkm dhgkljmdpbb djuezZ h[_ki_gb\Zy _fm [hevrmxgdhesbgm
gbkeZo F m\_ebqgblv Zwjh”"bgZfbgq_kdh_ dZg_kl\hkiaZy lkgpbyl \haf
[hevr_]h m~ebg _gby djuezZ [_a \hajZklZgby fZkku dhgkljmdpbb
bf _Iv [hevrmx hlghkbl_evgmx lhesbgm b f_gvrmx kljgbhZbfghklv
ih\ur_gb_ Zwjh”~bgzZfbq_kdhKhgdzZq_ kIhZ ke _~h\zZl _evgh Ihieb\g
wnn_dlb\ghklb

>im]Jb_ f_Ih~u memqr_gby Zwjh”bgZfbg_kdbo o0ZjzZdl_jbklbc
wg_j]l_Ibg_kdbo kbkl_f "“ey memqr_gby dj_dkkikdheghd \a
Zwjh~bgzZfbdb Zdlb\gu_ kbkl_fu mijZ\e _gby :Kduoiggtieyy gb_ 2z~
bkihevah\zZgb_ djuev_\ h[jZlghc klj_eh\b”~ghklb

;B;,EBH=J:NBQ?KDBC KIBKHD

1. Xr]_gk = Kwjh~*"bgzZfbdZ b "bgZfbdZ ihe_ 1Z fZ]bkljZeKguo kZf
'xr]_gk Ft Ban~Zl _evkdbc hl*"_e P:=B i k

2. R_cgbg << Fkh\h_ ijh_dIbjh\Zgb_ b wnn_dIb\ghklv iZkkZ bjkd|
< F R_cgbg < B DhHadhkldrkklih gb k +
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M>D

BKIHEVAH<:GB? F?LH>H< B BGKLIJMF?GLH< F:RBGGH=H
HMQ?GBX¥EY HILBFBA:PBBHP?KKH< LHBJ

1Z\eh\Z E < klZjrbc ij_ih~Z\ZIl_ev
N=:HM <H F=LM =:
] Fhkd\Z

JZa\blb_ pbnjh\uo kbkl_f mijzZ\e _gby b fhgblhjbg]Z <KbkgeZebgb_  [h
kljmdIimjbjh\Zgguo b g_kljmdIimjbjh\Zgguo bkihjbibekdbol NZFdggbaZpbx
bgnjZkljmdImju ihalheyxs ¢ Zddmfmebjh\Zlv b ZgZelhiabpmZjiMZ hhjhfgu_fZKk
ba \g_rgbo b \gmlj_ggbo bklhggbdh\ k p_evx wnh_tlbhigbhfEevgh]BIlb\gh
ihfoh”Z d ijh\_~_gbx LHbJ <K Z aZ kqzl kh\j_f_gguahkgiselklibhgykdbo f_Ih"
iZgg__ \uyle _gb_ jbkdh\ b ihl_gpbZevguo \hafh'lghklj @gdbmfijE\églgbb i
lh~rghklb iZzjdZ <K ij_~bdlb\gh_ LH

Dexq_\u_ kéh\ZodIb\gh_ LH ihe_lguc pbde Z\lhfZlbabjh\ZggZy kbkl_fZ |

fZrbggh_ h[mqg_gb_ ijh]jZffguc dhfie_dk bgl_ee_dimZevghc *"bZ]ghklbdb
F_lhAheh]by ij_~bdlb\gh]lh LH ih”jZzamf_\Z_ | ih~ kh[hc khl
ki_pbZebabjh\Zzggh_ ijh]jzffgh_  h[_ki_g-igtp kku [lbHigJ k

ij_"gZagZg_ggu_ "efhhgthdejpbaogZ b ~bZ]ghklbdb khklhygby h[hjm
gZoh”ys ]Jhky \ wdkiemZIlZpbb ihal\heyxsb_aZ[eZ]h\jgb ggh ij_*
g_rlZlghc kbilmzZpbb b azZ[ezZ]h\]j_f ggh ij_"ijbgylwy "gleklbeyp ey
kfylg_gby g_[eZ]hijbylgh]Bamhan | ZSmith B @ Ijbf_g_gb_
f_ozZgbafh\ fZrbggh]lh h[mqg_gby iha\hey_ | h[_ki_qHllWbwdithghfbx
kjzZ\g_gbx k j_]meyjguf LHbJ ihlhfm qlh |I_ogbq_kdb ky¥ jhijbyl
lhevdh Ih]*Z dh]*"Z wlh g_h[oh”~bfh

< dzZqgq_kI\_ \oh~guo izZjzf_ljh\ bkihevamxlky hpbnjh\Zggu_
bgnhjfZpbhgguo kbkl _f BK dZkzZxsb_ ky jZ[hlu jZaelkkdQuo mae
ihe _IgZy bgnhjfZpby b *jm]b_ khimlklI\mxsb_~Zggu_

ljh]jzZzffguc dhfie dk bgl ee_dilmZevghc ~bZ]ghklbdb IDE
ij_"klz\eylv kh[hc ZgZeblbq_kdh_ y~jh kbkl _fu 2~ _fhgkljbjmxs
kh[ulbc k \hafh ghklvx _]1h fZzkrlZ[bjh\Zgby \ jZzfdZo ijhfure_gghc

HibkZgb_ ZgZeblbg_kdbo fh”_e c IDB>

P_evx ijbf_g_gby ZgZeblbg_kdbo fh”_e _c¢ y\ey Iky ijh]Jghabjh\
kgb  _gby \j_f_gb g_aZiezZgbjh\Zggh]lh ijhklhy <K b g_aZiezZgb
[Lohatepanont M, 2001].

AZ"Zg_c ijbf_g _gby ZgZeblbg_kdbo fh”_e ¢ y\ley dkKy ihemc
\hagbdgh\_gb_ kh[ulbc \ mdZaZgghf ]Jhjbahgl_\jJ f ob baf_j
\ha“mrgh]h km~gZ

Kh[ulb_ #H7~ghagZqgh ljZdIm_fuede&kkbnbdzlhjhf bgpb”_gl
\hagbdZxsbc \ | _ogbg_kdbo kbkl_fZo <K \_Rhmsigbkdbkgkbhlgbkx ~]
beb \g_ ieZgh\hfm ijhklhx LH <K
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GZah\_f ihe_lguf pbdehf beb ijhklh ihe_Ihf ijhoh ~_gb_ khklhy
km~rgzZ <K khleZkgh *bz]jzff_ ij_"klZ\e_gZ gZ jbkmgd_

Jbkmghdhexlguc pbde <K

Pbde ihe |1Z gZgbgZ |ky k \dexq_gby we dljhiblZghy gZ <Kk
\udexq_gb_f fZjr_\uo "\b]Zl _e_c¢c <K H”bg ihe_| hrhghleygZqggh
bf g f <K \j f g f klzZjlz ihe_1Z b \j_f g f hdhgqZgby ihe_1Z

F_""m ihe_Ilgufb pbdezZfb h[jZzamxlky bgl_j\Zeu \j_f gk \ |I_q_
ijhklZzb\zZ | ijhoh”~bl LH Lzdbf h[jzahf \k_ \j_fy wdkiemZlZy
jZa™_eblv gZ ihe _lu b bgl_j\Zeu f_""m gbfb

ljhp_"mjzZ ihkljh_gby p_e_\h]lh \_dlhjzZz ihkljh_ggh]l]h gZ | _oghb
"Zgguo -Bhh[s _gbb 7ey ]JhjbahglZ "ebghc K \u]ley”bl ke_"mxsbf |

1. JZa™ _ebf bkoh”gu_ ~Zggu_ ih [hjlzf 7"ey dZ ~h]h [hjlZ
\uihegblv ~ _ckl\by

h[hagZgblv \k_ ihe lu [_a kh[ulbc pbnjhc © 2 ihe_lu \ dhlh
[u h*gh kh[upbbnjhc © 2

khh[s_gby ihiz\rb_ \ bgl_j\Ze \j_f gb f_""m ihewlliZfb hlJj
khh[s_gby "bZ]ghklbg_kdh]h ozZjzdIl_jZ ijb h[kem b\Zgbb <K

2. lhemg_gguc jy®» ba gme_c b "\h_d g _h[oh”bfh hJ[jZ[hlZ]
N ckl\byfb

ijhoh”y keg2i4Z\h ih jy"m g_h[oh”bfh i _j ~ dZ ~hc pbnjhc
jhlgh K ij_~r_kl\mxsbo _c¢c agZq_gbc jy*Z b azZf_gblvdzZ ~h_ ba ¢
azf_gblv hklzZz\rb_ky \ jy»_ pbnju © @2 gZ pbnju © 2

lhemq _gguc \j_f gghc jy® ba gme_c b _“bgbp \jkyy\Il _ i jv
ihe 1Zo \ha”“mrgh]h km~gzZ vy\ey |Iky p_e _\hc i_j_ f gghc ?"ey
?"bgbpzfb \ IzZzdhf jy™m h[hagZqg_gu ihe_lu ij_~r_kl\mxsb
ijhbahr_~rbf kh[ulb _f

ljhp_"mjZ ihkljh_gby p_e_\h]lh \_dlhjz ihkljh_ggh]h gZ g_I_c
\g_rgb_  ih hlghr_gbx d kbkl _fzf kzZfhe 1Z kh[ulby ijhbkoh?
h[kem b\Zgby <K "ey ]JhjbahglZ "ebghc K \u]Jey”bl ke_"mxsbf hJ]

1. JZa™_ebf bkoh~gu_ ~Zggu_ ih [hjlzf ~2ey dZ ~h]h [hjlZ
\uihegblv ~ _ckl\by

h[hagzZgblv \k_ ihe_lu [_a kh[ulbc pbnjhc © 2 ihe_Ilu g._
ij_"r_kl\mxsb_ ihyle_gbx ohly [u h*gpgbphhchfulby =%
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lhemqg_gguc jy®» ba gme_c¢c b ~\h_d g_h[oh”Dbf
ke "mxsbfb ~ ckl\byfb
ijhoh”y ke@g2i4Z\h ih jym g_h[oh”~bfh i_j ~ dZ “hc pbnjhc
jhlgh K ij_~r_kl\mxsbo _c¢c agZq_gbc jy*Z b azZf_gblvdzZ ~h_ ba g
azZf_gblv hklz\rb_ky \ jy®» pbnju © 2 gZ pbnju © 2
lhemq _gguc \j_f gghc jy® ba gme_c b _"“bgbp \jkyy\Il _ i jv
ihe 1Zo \ha“mrgh]h km~gZ y\ey |ky p_e \hc i_j_ f _gghc ey ijh]¢

Hkgh\gu_ h]jZgbqg_gby

>ey dhjj_dlghc jZ[hlu ZgZeblbg_kdbo fh~_e_c \gmlklp kbkl_fi
hl]jZgbqg_gb_ hlkmlkl\by m fh”_eb \gmlj_gg_]h khklhygbyh >ey \u
khklhygby ba fh”_eb bkihevam_Ilky ijb_f \u®_e_gbw fh® felgguo k
\'\_dlhj \oh”~guo ijbagzZdh\

Hkgh\guf h]jZzgbg_gb_f ijb kha”Zgbb ijbagZdh\ "ey fh" _eb y\e
bkoh”"guo ~Zgguo gZ fhf_gl ihkljh_gby ijbagZdh\ AZteywZ Iky
ihkljh_gby ijbagzZdh\ *Zggu_ g _"hklmigu_ gZ fhf _fYlilge ihkf_ ~kI\_
Ney dhlhjh]lh ijhba\h”blky ihkljh_gb_ijbagzZdh\

Ilh~"oh” d ZgZebam ~Zgguo

Bkoh”gu_ ~Zggu_ ~_eylky ih \j f gb gXs™mMx gZhkllm b[imdlh\mx
\u[hjdm =jZgbpz \j_f_gb ih dhlhjhc ijhbaWth”*blNuwfbjzzdkye
wfibjbg_kdb bkoh”y ba h[t_fh\ ~Zgguo h\hda[mgyeZo | _Kkl
khhlighr_gbb ijb[ebabl_evgh d \ QZ\thkK b f htkd pu lulo " Zggufb
\j f gguo bgl _j\Zeh\ fh | baf_gylvky "th khidigmgZgb¥y \u[hjdZ
bkihevam_|ky gZ wlzZi_ ihkljh_gby fhbagZdhb HI[kRjE\Zy \u[hjdZ
hildezZz~u\Z _|ky “ey ihkljh_gby nbgZevgwo fthg @hd bh>H#ng ]k k @

lhkljh_gb_ fh~_e_c b hl[hj ijbagzZzdh\ d gbf ijhba\h”ylky \ \b"
Zelhjblfz k i_j_[hjhf ~h[Z\e_gby m~Ze_gby ijbagzZdh\-b bo dh
\Zeb”~Zpbb gZ[hjzZ ijbagzZdh\ k i_j_[hjhf fh”_e_c b bo ]bi_jizjzf_I
\u[hjd_ ”"ey p_e_\h]lh \_dlhjz h[mqgZxs_c \u[hjdb Ijb ihkljh_i
dhgdj_lguf gZ[hjhf ]bi_jizjzf_Ijh\ ~ey dZ ~hc ih™\u[hjdb ba jZa
\Zeb”Zpbb ~ey | _klh\hc \u[hjdb \uihegy Iky mkj _~gegdpufih g_ ki
agZg_gbyf ] g _jZlhjZ kemgZcguo gbk_e =KQ \_ZXebphjiZldhc bkil
ihkljh_gby fh”~_eb

HI[hj ijbagzdh\ ]bi_jizjzf_Ijh\ b fh”_e _c¢ ijb ihkljh_gbb \
ihemq_gby gZbemqrbof\ jkufwkgeZg lgbc f_Iljbd lhgghklv b iheghlZz
dhf[bgZpbb bo \ f_Ijbdm I eb[h k bkihevah\zZgb_ ielhglZipZevgh
ihr djb\hc k jZ[hq_c ozZjzdl_jbklibdhc ijb_fgbdzZz $8& 52& K
fZdkbfbaZpb_c¢ mdZaZgguo
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<oh”~gu_ "Zggu_ "ey fh™ _ebjh\Zgby

<oh”gufb "Zggufb *ey fh® _ebjh\Zgby y\eyxlky \ _dlhjZ ijbagZdh
jZaf_jghklb kh~r j"Zsb_ gbkeh\u_ agZq_gby k ih~" _j"dhc h
i_j_f gghc kbf\hebabjmxs_c hlkmlkl\b_ bgnhjfZpbb
< _dlhjz ijbagzZdh\ kh[bjzZzxlky ba j_amevlzZlh\ i_j_ jZplyldb fh~r
ijbagzdh\ izjzf_ljbg_kdbo g_iZjzZf_ljbg_kdbo "Zggudkl\aglgm _ggl
ba BK aZzdZaqbdzZ \ ih*kbkl_fm ojZg_gby “Zgguo 10>
=eZ\guf ijbgpbihf ihkljh_gby ijbagZidkNmygdyklvkyZgguo gZ fhf_g
i_j_~ihe_Ilhf 7~ey dhlhjh]h kljhblky \_dlhj
| j_jZ[hldZ ~Zgguo hkms_kl\ey Iky \ g_kdhevdh wlZih\ Kk
bgnhjfZpbb dZd ba h”gh]lh bklhggbdZ 1Zd b ba bli diZfgbg@pbc L
Ney ihkljh_gby ijbagzZdh\ gZ hkgh\_izZjzf_Ijh\ y\eyxlky
AZijhk batylb_ ~Zgguo ba 10>
NbevljZpby hgbkldZ “Zgguo hl g _dhjj_dlguo agZq_gbc
H[jZah\Zgb_ Z]j_1Zlh\ khhI\_Ikl\mxsbo pbdeZzZf ihe_Ih\
ljbf_g_gb_ h”ghc g_kdhevdbo hi_jZpbc gzZz» ~"Zggufb gzZ" Z]j.
<u[hjdZ g_h[oh”bfuo ijbagZdh\ ba j_amevlZlh\ hi_jZpbc \ \
ey fh™_eb
Hkgh\gu_ hi_jZpbb gz~ ~Zggufb fh'gh mkeh\gh jZa”ileblv gZ c
oZjZdl_jm \uihegy_fuo ij_h[jZah\Zgbc
Dhfihabpby Z]j_]JXwbyij hA[jZah\Zgby \oh”"guo ~Zgguo ijb d
\oh”guo Zj]jmf_glh\ [hevr_ g_f \uoh”guo agZqg_gbc ljhkl_crb
dhfihabpbc y\eyxlky ih~kq_I| kj_~g_]h f_~bzZgu fzZdkbfimfZ ih \u]
fZdkbfZevgh]h ba "\mo gbk_e b | i
LiZgknhjfzpby azZf_gZ i_j\brgighb[jZah\Zgby \oh”guo ~Zgg
ijb dhlhjhf \oh~rguo Zjlmf_glh\ 1Zdh_ "~ dhebq_kl\hglW&Zd b \uc
ljhkl _crbfb ijbf_jzfb ljZgknhjfZpbc y\eyxlky baf_g _gb ghZkrlZ[Z
kdZeyjghc nmgdpbb ihwe f glgh hi_jZpbb k”\b]Z k]JeZ b\Zgby
> dhfihabpby £ \b” ij_h[jZah\Zgby \oh*dhlhjRZ dohodguigb
Zjlmf_glh\ f_gvr_ q_f \uoh”guo agZq_ghbjbf IjJEkd_e¢rhidihabpbc
yleyxlky bg”bdZlhju ihiz"Zgby gbkeZ §uwghbf\@DedhZjhébBgby b | i
Hi _jZpbb dh”"bjmxlky \ gZa\lZgbb ijbagzZdz 1zdbf h§jpzahf ql
mklZgh\blv bklhggbd bkoh”gh]lh izZjzf_|jZ bkohVkgubiigdipfbbh] 2z |
ijbf_g _ggu_ gZ”" gbf
Dhg _qgzZy fh” _ev oZjzdl _jbam_Iky jy*hf ZIjb[mlh\ kj_~b dhlhju
gZa\Zgb_ fh™ _eb
NZ1Z kha~Zgby fh”™_eb
\_jkby fh”~_eb
gZa\Zgb_ij_"kdzZaulZ _fh]h kh[ulby
]hjbahgl ij_~kdZazZgby fh™_eb
ihjh]lb fh”~_eb
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gZa\Zgby ijbagzZdh\ \ IThc ihke_"~h\Zl_evghklb \ dhlhjhc hghb
\_dlhj ijbagzdh\ ~ey fh~_eb

ihf _Idb fh”_eb 1Iw]b

dhff_glZjbb d fh~_eb

ljh\_jdZz z~ _d\Zlghklb j _amevIZIh\

ljh\_jdzZ dzZq_kI\Z fh”_e_c ijhba\h”blky gZ |_klh\hc bhubhjd_ H
iheghlu fh~_e_c ijhba\h?blky k i_j_[hjhf \k_\hafh guo ihjh]h\
ijhlghabjh\Zgby Ney fhr e c Ijb wlhf ijhba\h”~blky
fbgbfZevguo fZzdkbfZevguo hilbfZevguo |j_amevlZIh\ \dZq klI\Z
khhi\_lklI\mxsbo f_Iljbd 1Ilhqghklb iheghlu ijb  wlhf hilbfZevgl
gZb[hevrbc j_ameWwlgbdh I

<uoh”gu_ ~“Zggu_ fh™_ebjh\zZgby

<uoh”gufb *"Zggufb fh”_e_c y\eyxlky [bgZjgu_ ijh]lghau gZklimie
mklZgh\le_gguo ]JhjbahglZo ijh]Jghabjh\Zgby ybgZjbaZpby ij
ijhba\h~blky kjz\g_gb_f j _amevlzZlZ fh™ _ebjh\Zgby k by[jZgguf
g_h[oh~bfuo o0Zjzdl_jbklbd fh”_eb ihjh]hf

GZ jbkmgd_ ko_fZlbg_kdb bah[jZz  _g f_ozghadlZ\dhihkbKI_fu
Z1lj_1Zlh\ <K

Jbkmghd _aZgbaf jZ[hlu kbkl_fu ij_~bdIb\gh]h LH Z]j_]1ZIh\
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<uah\ fh~_eb ijhba\h~blky ~ey dZ ~h]h <K i_j "~ dZ ~uf \ue_lhf

Jbkmgh&Ko #fZ \uah\zZ fh™ _eb

libf_j jZ[hlu IDB>

ljhlghabjh\Zgb_ kh[ulby ©G _iezZgh\Zy ijh\_jdZ Ilhieb\gh]h gZk
fhr _ebjh\Zgby ihdZaZgu gZ jbkmgd _

Jbkmghd _ amevl|Zlu fh™® _ebjh\Zgby
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HimgZxsZy \u[hjdZ
NZggu_ aZ ]h~
kZfhe lguc iZj&kk :
\ky 1_h]jZnby ihe_1lh\

L_klh\Zy \u[hjdZ

NZggu_ aZ f_kyp_ 4 ]h~
iZjd <K :

gbkeh ihe_Ih\ \ \4LB38 <+
gbkeh kh[ulbc ihé&hfhd <

J_amevlZlu jZ[hlu fh”_eb

gbkeh \ _jgh ij_"kdZaZgdguo kh[ulbc
gbkeh eh'guo kjzZ[zZzml\Zgbc %
gbkeh \_jguo kjZ[ZI16fZgbc =
]hjbahgl ieZzgbjh\Zglkey |h\

< gZklhysbc fhf_gl khhlghr_gb_ f_""m eh gufb b \_jgufb kjZ
fhr_e_c hklzZz_Iky ~hklZlhggh g_[hevrbf H”gZdh k m\_ebq
ieZgbjh\zZgbyzZeg klI\h ih\urz_Iky D Ihfm °~_  DbkiulZgby ijh\h:
hl]jZgbgq_gguo “"Zgguo

AZdexq_gb_

:\bZpbhggZy hljzkev k_]h”gy klzZgh\blky h”gbf ba J]JeZ\guo
bl]jhdh\ \ ijbf_g_gbb bgkljmf_glh\ fZrbggh]h h[mqg_gbyb¥W[eZklDb
fhlml [ulv jZaeboggllh b ijh]Jghabjh\Zgb_ k _]f _glZpbb jugdzZ it
jZaebqgguo fZjd _Ibg]h\uo fh”_e ¢ iZkkZ bjh\ b ~Z"  ijh]Jghabjh
maeh\ b Z]j_]ZIlh\ <K

ljbf _g _gb_ bgkljmf_glh\ fZrbggh]h h[mqg_gby ihaglhewgluihemqt
wdhghfbq_kdb_ ij_bfms_kI\Z b kms_KkI\_ggh ih\akizlkkghkibzazl
ihe_Ih\ az kq_I dZzq_klI\_ggh]h b fzdkbfzZzevgh Ihqgh]lphgke]ghabjh
ijhba\h~klI\Z ihe_Ih\

>Zevg_cr__ jZa\blb_ f_ozZgbafh\ fZrbggh]l]h h[mg_gby “he gh
ke _"mxsb_ Zdlb\ghklb

Z\IhfzZlbabjh\ZggZy ih~]lhlh\dZ ~Zgguo ”"ey ihke_"mxs_]h Z
fZrbggh]h h[mqg_gby \dexqZy Z\lhfZlbabjh\Zggmx ]_@ddpApbx kh

IHDWXUHYV ih i_j\bgguf ijbagzZzdzf

ijhkfhlj \bamZebaZpby I_j\bgguo ~"~Zgguo b khklZ\gu
g_ihkj_"klI\_ggh \ dhjihjZlb\ghc kbkl_f_ ojZg_gby [hevrbo *Zgguc

Z\IhfZlbabjh\ZggZy h[jZ[hldZ b bgl _ee_dlimZevguc ZgZeb
OLQLQJ "ey hij_~ e _gby g_y\guo dhjj_eypbc f_""m |_dgbqg_kdb
Zlj_1Zlh\ iZzjdZz <K b khimlkl\mxsbo \g_rgbo \gmlj_ggbo kh[u
we f _glh\ h[hjm~h\Zgby kbkl_ f <K hl~*_evgh]h <K 1bizZ <K

j_ZebazZpby \hafh ghklb ijhkfhljz ih [hjlh\hfm ghf_jm
aZ\bkbfhkl_c kh[ulbc GZ dzdbo kZfhe_IZo ijhbkoh”beh wlh
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kh\hdmighklv nZdlhjh\ b khklZ\guo ijbagZdh\ ba jZaebqguo bk
wlhf aZnbdkbjh\zZgZz

Z\IhfzZlbazZpby ijhp_"mju hij_~ e _gby 1| _ogbq_kdbo Khkll
Z]j_1Zlh\ <K b khimlkl\mxsbo \g_rgbo b \gmlj_ggbo nZdlhjh\
kgb™ _gb_ gz~_"ghklb b “hklmighklb <K

ij_~bdlb\guc ZgZeba \k_c bf _xs_cky iZjzZf_ljbg_kdhc [Zau
L k \u[hjdhc j_e_\Zglghc dhf[bgZpWuy\& ghyevix bg~bdZpb_c
ij_"hldZaguo khklhygbc dhfihg_glh\ Z]j_]1ZIh\ <K

B;EBH=J:NBQ?KBBEKHD

1. >hfbg]lhk<l joh\guc Ze]lhjblf dzZd fZrbggh_ h[mq_gbl baf_gbl
>hfbg]hhk FZgg B\Zgh\ b N_j[_]

2. Dmjhqdbg MijE\e _gb_ dhff_jg_kdhc ~_yl _evghklvx Z\bzZdhfiZz
Dmjhgqdbg < = >nfF[bgb\dWZ[kag k

3. Dhgp_ipby dhfie_dkghc Z\IhfZlbabjh\Zgghc kbkl_fuvmijZ\e_gt
H:H ©:wjhnehl? i F-FGBBI6v

4. Ageeva Y.Approaches to incorporating robustness into airline scheduling. Master
Thesis, Operations Research center, Massachusetts Institute of Technology, 2000.

5. Barnhart C., Smith BQuantitative Problem Solving Methods in the Airline Industry. A
Modeling Methodology Handbook. Sringer, 2012.

6. Lohatepanont MAirline Fleet Assignment and Schedule Design: Integrated Models
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M>D

HKH;?GGHKLB IH<J?@>?GBC <HA>MRGUO <BGLH<
< MKEH<BYO GBADBO L?FI?J:LMJ

Jh]1h\ G k&kZjrbc ij_ih~Z\ZI_ev
<MGP <<K ©<<: bf_gb ijhn_kkhjz G ? @mdh\kdh]h b X

] <hjhg_-~
< n~Zgghc kIZIv_ jZkkfzljb\zZxlky ijh[e_fu ]jZz'~Zgkdhc Z\bZpbb \ mkeh\l
|_jjblhjbb :jdibdb b DjZcg_]h K_\_jz Z 1zd'_ __ ad¥qbjihgkihfNench]_ki_q_

"hklimighklb gZk_e_gguo imgdlh\ :jdlbg_kdhc ahgu

Dexq_\u_ keih\\4_"~ gb_ \ha“mrguo \bglh\ mkeh\by gbadhc | _fi_jZImju ]
Z\bZpby Z\bZi_j_\hadb fZeZy Z\bZpby :jdlbqgq_kdZy ahgZz

< gZklhys__ \j_fy ey Jhkkbb ]_hiheblbg_kdh_ kigZgghb_ :jd
ih\urzZ Iky wlh k\yazZgh k m\ _ebq_gb_f “~hfugb ihe _agu
debfZlbg_kdbfb baf_g gbyfb djhf_ ITh]l]h a”_kv iyhpjzogbpFhkm”z
ijhly” _gghklvx [he__ df b K_\_jguc fhjkdhc imlv K_\_jguc f
[Zah\uc we _f_gl Fhjkdhc ~hdljbgu Jhkkbb gZ i_jbh” ~h ]h~rzZ
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@ KljZl_]bg_kdh_ agZq_gb_ :jdlbdb hqgq_gv \_eJbodhy_1Zd d
jZkiheh™ _gh agzZqbl_evgh_ dhebq_kl\h [Za K_\_jghlh nehlZz
bgnjZkljmdImju ij_"ijbylby h[hjhgghc ijhfure_gghklb b djmigu_
>AZ]lhjkdbc k @

JbkmghdjhkljZzgkl\_ggh_ iheh  _gb_ :jdlbdb

Jhkkbckdh_ jmdh\h”~klI\h gZf_j _gh ijh*he Zlv \ayluc \ ]
ihklhyggh_ \h_ggh_ ijbkmlkI\b_ \ :jdlbd_ b dzd )Zppbckweuf_ gl
N eZ | klz\dm gZ-dhkfbmrgddb  kbeu H]jhfgh_ fgh  _kl\h \h_ggu«
dhlhju_ ijh\h”*ylky \ ZjdIbg_kdhf ihyk_ ihdzZaulZ_| h]jhfguc
bgl j_k kj_~b J]hkm~ZjklI\ dhlhju_ ]1jZgbqgZIl k j_]bhghf

L_jjblhjby :jdibdb b DjZcg_ |WIK XjdZbg kdZy ahgZ Img”ju b |
Mqgblu\Zy h]jhfgmx | _jjblhjbx :jdibdb b DjZcg_]h K_\_jZ ijb
"hklzZlhqgh jZa\bthd 2Z\ldb _agh”hjh 'ghc k_Ib j ]Jmeyjgu_ Z\bZ]
i _j_\hadb bf_xI [hevrh_ agZq_gb_ 7~ey wlh]h j_ ]JbhgZ HIZe ¢
hit _dlu bgnjZkljmdImju Z\bZpby h[_Kki_gb\Z | _"bgkl\_gog
dim]Jeh]h”bgqghc klyavx k m"Ze_ggufb gZk_e_ggufb imdhbIZfb >e:
DjZcg_]lh K_\_jzZz Z\bzZpby klizZzgh\blky g_h[oh”bfuf mkleh\b_f "k
Hkh[_ggh \ukhdZ agZgbfhklv Z\bZpbb "ey h[_ki_qggdlkybljZgkih
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gZk_e_gguo imgdlh\ :jdlbg_kdhc ahgu |1Zd dZduaheg4y_ fkehc Z

[he_ _ hl \k_o f_klguo Z\bZi_j \hahd \ kljZg_ Ijb wlhf
f _klguo i_j_\hahd yl\eyxlkyagBApgbzefbglbh km[kb~bjmxlky ]Jhkm~"Zjl
[K_ebg B7@ >ey i_j_\hadb g_djmigh]z[Zjblgh]h ]jmaZz

Imj[h\bglh\u_ e _1ZIl _evgu_ ZiiZjZlu
GZb[he_ _ keh ' gu_ b Ijm~gu_ \hijhku \hagbdzZxl \ ijbf_g _gbb
e |zl _evguo Zziizjzlh\ \ f "k _ahgguc i_jbh” wdkiemZIZpbb
agzZqbl_evghc Ijm~h_fdhklvx jZ[hl ih hqgbkld_ Zwjh~jhfguo ihd
]hehe_~Z b h]jZgbq_gghklvx \j_f _gb gZ ih?]hlh\dm e_1ZIl _evgh]
gbkeh ~g_c k ]Jhehe_"hf gZ[ex™~ghhkly_\fheyy[j ijb hljbpZl_evgh
I _fi_jZImj_ ij_bfms_kI\_ggh ~h fbgmk fK gh fh  _[hle[jZah\ZlIv
gbadbo | _fi_jZImjzZo ihjy*dzZ fbgmk fK
Kh\j f ggu_ Zwjh”jhfu ~Z _ k bkdmkklI\_ggufb ihdjulbyfb g_
g _h[oh”bfmx gbklhlmhka&e highwuo ihehk jme_ \uo “hjh _d b f_ kI
Kgylb_ \ha”mrguo \bglh\ k wdkiemZzZIZpbb ih ijbgkbhghglgd fih\j "~
ij_~f_1zfb \_~_| d agZgbl_evguf wdhghfbq_kdbf ihl_mykzb g_"h
\ha?mrguo \bglh\ <k_ ij_~f_lu ihiz*Zxsb_ \ \ha”“mrgh_Jkm~gh k
ihklhjhggbfb ij_~f_1Zfb
KIZIbklbg_kdb_ ~Zggu_ ih ihiz*Zgbx ihklhjhggbo ApbgMfu ITh\ \ \h
ihal\hebeb mklzZzgh\blv hkgh\gu_ ijbgbgu \hafh ' gh]h ihbz"Zgby |
Zwjh”~jhfz
©azZkzZku\zgb_2 k ih\_joghklb Zwjh~jhfz \ j_amevlZl_ \ha"
ImlZz
©azZkzZku\zZgb_2 ]JZah\ha”mrgufb kljmyfb \i_j_ b \ae_IZxsb
kzfhe Ih\
jZajmr_gb_ we f _glh\ dhgkljmdpbb
kdZeu\lZgb_ qZklbp ev”Z
ihizrzZgb_kZfhe |1Z \ ahgm jZae_ 1Z hkdhedh\ ijb [h_\hf ijbf_
\g_k_gb_ ihklhjhgg_1h ij_~f_1Z \_ljhf beb ~jm]bf h[jZahf \ i
aZkzku\z_fhlh \ M\b]Zl_ev
hklz\e_gb_ ihklhjhggbo ij_~f_Ih\ |_ogbqg_kdbf khklZ\hf gz
h[kem b\Zgbb e _1Zl _evgh]lh ZiizZjzlz
ihiz~rzZgb_ ilbp
<hamrgu_ \bglu ih jZkiheh  _gbx hlghkbl_evgh "\b]zZl_ey fhlm
b IlhedZxsbfb <ha”“mrgu_ \bglu i_j\h]h IbiZ mklzZzgzZ\ebbzZx| \i_j_
djueZz \ha”“mrgu_ \bglu \lhjhlhoVbkZh\hc qgzZklb Ba khh[jZ _g
dhfihgh\db ij_h[eZ”"Zxs__ bkihevah\Zgb_ ihemqgbeb lygmsb_ \bq
[hevrhc fhsghklb mklzZzgz\eb\zxl ~\Z \bglzZz \jZsZxsboky \ jzZ
khhkgu_ \bglu lhiz\rb_ \ \ha“mrgu_ \bglu ihklhjhggb_ ij_~"
jZaghh[jZagu_ ih\j_ "~ gby o0Zjzdl_j b \_ebgbgZ dhlhjuo \ hkgh
klhcdhklvx kZfbo ehiZkl _c¢c d m~Zjghfm \ha” _ckl\bx b jZaf_jZfb ij

139



\ ]
JbkmghdIh\f_"*_ggu_ \ha“mrgu_ \blglju "~Z gb_ IbiZz ©\uju\? [ =*
ih\j_"~ _gb_ Ibiz ©jzajul\ahjMfZzpby ©ih]gmlh&bfhb@zt gz we_f_gl_
gZ]j_\Zl_evghc gZdez~db ehiZklb

ljb ehdzZebah\Zgghc g_bkijz\ghklb ihklhjhggb_ ij_~f_lu h
\ha“mrguo \bglZo f_ozZgbg_kdb_ ih\j_ "~ gby Ijb wlhf kzZf ~\b]zZIl
[eZ]hihemqgh hljZ[hlZlv ihe _Iguc pbde ihlhfm qlh \ha“mrgu_
Mblzl_ev hl ihizrZgby ihklhjhggbo ij_~f_Ih\ HiZzkghklv ih\j_"~_
\bglh\ aZdexqZ_ Iky \ \hafh ghklb jZa\blby |j sbpgkiboB&lglhgklkdhc
bo jZkiheh ™ _gby b ihke_“mxs_]h jZajmr_gby \ha“mrgh]h \bgl.
hizkgh dh]”Z \ha”“mrguc \bgl ihemgbe ih\j_"~_gb_ gZ a_fe_
e_|Zl_evguc ZiizZjzl e_Ibl gZ fZjriml b \ \ha”“mo_ gZoh”blky [hevr

MklZgh\le _gh qglh ijb ih\j_"~ _gbb ehizZklb [hevr_ ff bekt
eZdhdjZkhqggh]h ihdjulby h[jZam_lky f_"djbklZeebq_kdz
F_"djbklZzeebg_kdzZy dhjjhaby wlh Ihl °~_ dhgp_gljzZlhj gZijy
ijb\h~"bl d kgb ™ _gbx ij_~ eZ mklZehklghc ijhqghKkha @l gjblheZ eh
\bglZ b \uvuau\Z_ | mkdhj_ggh_ __ jZajmr_gb mjljbhdjmaddxcs |1 Hi_jZ
\ha”mozZ kh klhjhgu jZ[hgq_c ih\_joghklb ehizZklb \ha”“mrgh]
h[jZah\u\ZIvky ahgZevgu_ ebgbb mklZehklgh_ jZmkdhjgfghb azl
jZajmr_gb _
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Bkke_"~h\Zgby ihdzZzazZeb qlh ijb ijbf_g_gbb \ :jdtlwd]lhb \ jZ
K \_jz dh]*zZ | _fi_jzZImjZ hdjm Zxs_]h \ha”moZ Bhkhe]Z | fbgl
ihiz~zZgb_ ihklhjhgg_1h ij_~f _1Z \ ehizklv \ha”“mrgh]h \bglzZ \
kdjm]Je _gghc qgZzZklb i_jZz \uaulZ_| [hevrmx \ _jhylghklMbjZajmr
mkeh\bb g _ij_julghc gZjzZ[hldb *\b]Zl _ey \ \ha“mo_ [he__ qZkh'

Bkke "~h\Zgby ih\j_"~Z fhklb \ha”mrguo \bglh\ gZ kZfhe 1Zo k
ihdZau\zxl qlh gZb[he__ ih”\_j  _ggufb m~Zjguf \ha”_ckl\byf
ij_~f_1Z y\eyxlky ehizklb i_j_~g_]h \bglz 1Ijb wlhf gZs_ \k_]h
ehiZzklb i_j_~g_]lh \bglZz dhlhju_ i_j\ufb \hkijhgaftZxklivhbyZjgu_
ihklhjhgg _1h ij_~f_1Z MklZgh\e _gh qglh dhebqg_kl\h aZ[hbg Jen
ehizklb i_j_"~g_]lh \bglZ ijbf_jgh \ jZaZ [hevr_ q_f gZ az~g_f

;BEBH=J:NBQ?KDBC KIBKHD

1. ;jdlbg_kdh_ ijhkljZzgkl\h Jhkkbb \ ;;, \_d_ nZzZdlhju jZa\blby
mijZ\e _gby fhgh]jZnby ih~r j_ N ZdZKXH < GER\mddE jZz =+ *
k
2. AZ]lhjkdbc :jddbdz ahgz fbjZz b khljm~gbq_klI\Z < Az
fhghljZnb#¥ + BFWFH J:G k+
3. K_ebg <JzZK\blb_ fZehc Z\bZpbb :jdlbg_kdhc ahgu Jhkkbckdh
< K K_ebg : < RizZzd < : K_jh\z :gZeblR@L5kekbc \ _kligb

6 (559) +K -37.

M>D
D

1?7JKI?DLB<GU? DHFIHABLGU? KH?>BG?GBY >EY

<B:PBHGGUOHGKLJMDPBC BA M=E?DHFIHABLHK<

KzZz°bg G : dzZg” |I_og gZmd ijhn_kkhj
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klZlv_ jZkkfZljb\Zxlky ~“hklhbgkI\Z b g_~hklZIdb ijbf_gpdhygdums_kl\mxsbc
dj_i_"guo kh_~bg_gbc f_IZeebqg_kdbo aZde ZigdjZz\\dhghljghdpmbbmegZ ijb
ijbf _g_gbb mle_dhfihablh\ Ijb\h~ylky wkdbagu_ ijh_dluhiZjkgudlb\guo a:
dj_i_"guo we_ f glh\ aZde _ ihd ba IDF b azizZl_gkh\Z&dgugbk dgheh]bb
Z\bZpbhgguo dhgkljmdpbyo ba ihebf_jguo dhfihabmbgdhbbihé&dblhjbZeh
ihal\heyxsb_ ih\ukblv wnn_dlb\ghklv bo dj_i_"Z b ih~"zZ\lhiwb\gdjhh[jZah\Zg

[ZdZo ijb \ha”_ckl\bb Jjhah\h]h jZajy~Z ih\ukb\ |_frkdpbb b\mq_klv dhgkl

Dexq_\u_ k&h\Zbg_gby m]e_ihefbfiajgiuc dhfihabpbhgguc fZl_jbzZe azde_id
hrghklhjhggbf ih”~oh~hf J]jhah\hc jZajy® bkdjZz ih/bZ\e_gb_ bkdjhh[jZah\Zg

Hlebd Z\bZpbhgguo dhgkWhhdpbb kms_kiI\m dhfijhfbkk f_
li_[h\Zgbyfb ij ~ty\ey fufb d Z\bzZdhgkljmdpbyf bgkrkdbkb\mxsb1
\hafh ghklyfb
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Lj_[h\Zgby mkeh\gh fh]lml [ulv jZa”_e_gu gZ Ijb khklZ\eyxsh
wdheh]by \dexqZy dhfnhjl | _ogbg_kdZy b wdhghfbqg_kdZy wnn_

L_ogbg_kdb_ \hafh ghklb \' i_j\mx hq_j_"v hij_~ _eyxlky
dhgkljmdpbhgguo fZI_jbZeh\ | _ogheh]b_c ijhba\hB&l\gb&z\bzZdh
mjh\g_f ijh_dlbjh\Zgby b hkh[_ggh bo kh_"~bg_gbgfhpzZ\ijbhgkljm:
ijbf _g gbb \ g f ihebf_jguo dhfihabpbhgguo fZl _jbZeh\ |IDF
=jbrbg Ebl\bg06].

ljb ijh_dlbjh\Zgbb kzZfhe_Ih\ ijb ijbf_g_gbb dhgkléeimdpbhggu
j_rZ_lky azZ”~ZqgZ fbgbfbaZpbb ]zZ[Zjblh\ b fZkkukidhgkdphdpbb
azZ"Zgguo LLO \ keh'guo mkeh\byo wdkiemzZlZpbb b [h_\h]h ijbf_

ljbf _g_gb_  ihebf_jguo dhfihabpbhgguo fZl_jbZeh\ IDF ‘
mle_\hehdy@h ba wnn_dlb\guo kj_"kI\ kgb _gby fzkkd dhgkljm
ij_bfms_kI\ ih m~_evghc ijhgghklb b "~_kldhklb KkjblZ2Zdpbhgguf
>Furdbg KZ bg Ih~heyd @

Wlh agZgbl_evgh ih\urzZ | [h_\mx beb IljZgkihjlgmx wnn _dlb\g
km~h\

<f_klI_k I_f ijb [he-e g f]lh i _jbh”rZ wdkiemZlZpbb Ec k dhfiha

] >%BXWFKHU @ [ueb \uyle _gu b bo g_"hklZIldb
ljZ"bpbhggufb f _IZeebqg_kdbfb Z\bZpbhggufb fZIl _jbZeZfb
lhdzZz" d_dhlhju_ hkgh\gu_ ba gbo

<ukhdzZy gm\kl\bl_evghklv d dhgp_gljZlhjzf gZijy _gbc >Dmag_

D hkgh\guf | _ogheh]bqg_kdbf g_~hklzIdzf ijb ijhba\h”kI\_ b j_
maeh\ "~ |1Ze ¢ ba IDF ke_"m_1| hlg_Kklb

1. G_"hklzZlhggZy ijhqghklv dhfihablguo dhgkljmdigbec i ijbf_
ba I|jZ"bpbhgguo fZIl_jbZeh)\ klj_"g_\uo azZde_ihce _ilh@mimklh
aZde ihd k \uly guf k_j*» _qgbdhf ]Zcdhibklhgh\ azZde yhd \ukhc
kj _amAlbkkieZ\h\ b e ]bjh\Zgguo klZe ¢

ljhgghklv gZb[he__ jZkijhkljZg_gguo de_iZgguo [helh\uo \bgl
f_ 1Zeebq_kdbo dj_i_"guo we_f_glh\ agzZqbl_evgh ij_\hkoh
Z\bZpbhgguo dhgkljmdpbc ba-dhfichalblkhdhRaijhqghklb ihke ~gb
kfylb_wi1b kj_@& ®h _I [ulv k\_*_g gZ ©g_I12 \_kv \ub]Jjur \ fZ
ijbf_g_gby \ dhgkljmdpbb dhfihablh\ ijb mklzZgh\d_ "Z IZeebq
><Zkbev_\ 1ljhlZkh\ ;hehlbg @

2. <ukhdzy gm\kl\bl_evghklv d kh[ex” _gbx | _ogheh]bqg_kdhc
ijhp_kk_ k[hjdb b j_fhglz Z]j_1Zlh\ ieZg_jZ \uiheg_ggduo ba |
| ogheh]lbg_kdbo ijhp_kkh\ j fhglZz @

D hkgh\guf wdkiemzZlZpbhgguf g_"hklZldzf Z\bZpbhgguo
dhfihablh\ ke_~m_1I| hlg_klb

2. GbadZy m~ZjgZy klhcdhklv ihebf jguo dhfihabpblydguo fZI_
hl \ukhdhc m~Zjghc \yadhklb IjZ*"bpbhgguo Z\bZpbAlglgiiyo kieZ\h\

ljh[e _fZlbgghklv wlh]h y\e gby azZdexqZ Iky \ Ihf qlh m~Zjc
dhlhju_ \k_]7Z bf_xI f_klh ijb I _ogbqg_kdhc widkuéwm¥Xudy¥ypebbgug_fh
\bamZevghe\dhfihablghf fZl jbZe _
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>ey \uy\le _gby wlbo »~ n_dlh\ b hp_gdb bo jhklZ ijb pbdebqg.
[j _[m_Iky ijbf_g_gb_ \ukhdhgm\kl\bl_evguo “hjhlhklhysb
N n_dlhkdhibqg_kdh]h dhgljhey >:FBieh\bahjhh\jZajmrZxs ]h
dhgljhey k ihfhsvx bgnjZdjzkgh]l]h baemqg_gby b ~j >Dmag_ph\
3. GbadzZy dhjjhabhggZy klhcdhklv f_1Zeebq_kdh]lh dj_i_"Z
Z\bZpbhgguo dhgkljmdpbyo ba]lhlh\e_gguo ba m]Je_dhfilgablZz >D
WIlZ ijh[e_fZ azZdexqgZ _ Iky \ [Ihf glh dZzd J[ueh mklzZgh\
"hjhlhklhysbf | _ogheh]bg_kdbf ijhp_kkhf ijb | _ogbg_klddlc wdkier
\ha“mrguo km”™h\ y\ey |Iky m~Ze_gb_ b azZf_gZ ijhdhjjh”bjh\Z\rb

f 1Zeebqg_kdbo dj_i_"guo we_f _glh\ \ dhfihablguo dhgkljmdpbyo
Wlh dziblZeh\eh  _gb_ ~hfbgbjm_I g_azZ\bkbfh hl Ih]l]h y\ey
\h_gguf beb ]jZ "Zgkdbf >3LFDUG @

3. Ih\j_"~ _gby hl IhdZ fhegbb ijb ]Jjhah\hf jZajy®_ hkgh\ghc
Ohjhrh ba\_klgh qglh khklzZ\gu_ kljmdImju dhfihablu o\ e _1ZI_
[he__ \hkijbbfgb\u d ih\j_"~ _gbx fhegbb ih kjzZ\g_gbx k f_I
kljmdImjzfb

< hlebgb_ hl f_|Zeeh)\ ml]e_ieZklbd y\ey Iky iehobf ijh\
khijhlb\e _gb_ gZ « ihjyrdZ \ur_ q_f m f_IZeeh\ lhwihfm
ih\j_"~ _gby \ \b~_ kd\hagh]h ijh[hy jZks_ie_gby b jZklj_kdb\.
kzglbf_ljh\ hl dZzgZeZzZ jZajy"Z wjhabb b jZkkeh_4dby fEIjubZeZ b
keh_ \ \ ihlhd_ \ha”moZ ijb ihe_|I_ WIb ih\j_"~ _gby fhiml [ulv ¢
wdkiemZlZpbhgguf b j_kmjkguf Ij_[h\Zgbyf

LZdhc o0Zjzdl_j jzZajmr_gby h[tykgy |ky | _jfbg_kdhc ijbjh’
h[mkeZ\eb\Zxs ¢ \aju\ fZl _jbZeZ ijh"mdlZfb ~_ kljemkhypbb kl\yamxs
k @ ijb ]Jjhah\hf jZajy”~_ jbk

Jbkmghd.bibggu_ ahgu ihjZz  _gby hkgh\gh]h dhgkljmdpbhggh]h m
lihah\hf jZzajy” _

4. B _s_ h”bg kms_klI\_gguc wdkiemZlZpbwhbgdazZbfhhkkklhd_+
IlhdzZ fhegbb k dj_i_"hf \ izd_|_ m]leZedfgh&lbe dj_i_ "guc we_f_gl
G_ij_julgu_ dhfihablu k mkbe_gguf \hehdghf gZoh”yl [h¢
ijbf_g_gb_ ijb dhgkljmbjh\Zgbb dhfihg_glh\ e 12y ¢XgebqgudZI!
ijbf _g _gbc ]*_ hkgh\ghc azZz~Zq_c y\ey |ky e _]Jdbc \_k [he__
dhjjhabhggZy klhcdhklv Dhfihablu h[ugqgh khklhyl bdZdhgdbo
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ml]e_jh” beb kl_deh\hehdgZ dhlhju_ hjb_glbjh\Zgu \ hij_~_e_gc¢
hdjm ™ _gu fZl_jbzZehf ih"*_j b\Zxs_c fZljbpu

< [hevrbgkl\_  dhgkljmdlb\guo we_f_glh\ kehb dhfihablgh
jZkiheh  _gu ih”n jZaebqgufb m]ezZfb \ aZ\bkbfhklb hl gZzZijzZ\e
gZ]jmadb WIlhl kihkh[ balhlh\e_gby ~Z | fgh]l]hkehchhhxZkehbklm
yley |Iky kbevgh Zgbahljhighc b kljmdImjgh g_h”~ghjh~ghc

F IZeebqg_kdb_ fZl _jbZeu 1Zdb_ dZd Zexfbgbc yl\eyxlky ij_djZ
we_dljbqg_kI\Z b kihkh[gu jZkk_b\Zlv [hevrb_ IThdb \mm&gp&lZxsb _
fhegbb jbk

Jbkmghdkha” _ckl\b_ Jjhah\h]h jZajy”"Z gZ dhgkljmdpbx iezg_jZ \|

<ukhdb_ ijh\h”*ysb_ k\hcklI\Z Zexfbgby iha\heyxl ijh\h”~blv fh
g _j_a kljmdImjm k hlghkbl_evgh g [hevrbf dhebupnnkldhifi\hIfB@dZI ¢
dZd [hevrZy qZklv IhdZ hklZ Iky gZ \g_rg_c h[rb\d_ kZfhe |1Z

K “jm]lhc klhjhgu Ihd fhegbb g_ fh  _| jZzkk_b\ZIlvky ~hklZlhqg
ih\_joghklb dhfihablz qlh ijb\h”bl d kms_kI\_gghd \ijhZgdbbdgh\_
ihrdhgkljmdpbb dzZd ehg  _jhgu kljbg]_ju b riZg]lhmlu

WIlh fh™ I ijb\_klb d iZz~_gbx gZijy _gby gZ k\yakZZdbgghkljmdl
\ukhdh qlh ihl_gpbZevgh fh™ _| ijb\_klb d h[jZah\Zgbx “m]b Djh
khklz\gu_ we_f_glu dhfihablu iezZg_ju g_ fhlml e_J]dhzZdih\h”bl\
wlh ~_ezxl I|jZz*"bpbhggu_ f_IZeebqg_kdb_ hgb [he__ ih"\_j°

ih\j_ "~ gbx hl \ha”_ckl\by jZajy"Z _keb g_ mklZgh\e_gu gZ
azZsblu Ih”h[guf h[jZzahf wihdkb~gZy kfheZ dhlhjZy qXklh bkihe
fZljbpu \ khg_IZgbb k m]Je_jh~gufb \hehdgzZfb \ fhgEblygfjZza [h
Zexfbgbc >O0Zkbf FZeZzabfh]lem Exd O_cehd @

=eZ\gZy hizZzkghklv k dhlhjhc klZedb\Zxlky dhgkhjrhdthjfHtkZfhe
\gmljb hlk_dh\ djuev_\ dhlhju_ kem Zl hkgh\gufb Ihieb\g
Ke_~h\ZIl_evgh fhegb_aZsblzZz dhfihabpbhgguo fZIl_jdaZZeh\ [he
ijbkms_c _c \ukhdhc klhcdhklb m]Je_jh”rguo \hehdhg b wih
fghlhkehcghc dhgkljmdpbb b Zgbahljhigh]h oZjZdl_jZ kljmdImju ¢

Ohjhrh ba\_klgh qglh dj_i_"gu_ f |IZeebq_kdb_ we f glu y\ey:
imlyfb ~ey ijh\_~ gby fhegb_ghkguo ihlhdh\ k h[rb\db kZfhe_
dhgkljmdpbb [Zdb_ dZd ehg _jhgu beb kljbg] jughZ IZelb_ keZ
bkdj gb_ hl m~Zjh\ fhegbb
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;he__ hizkgh _keb fhegby \hagbdzZ_| \[ebab dhfihablhghdh Ihie
fh™ I \hagbdgmlv ~m]Z kha”*zZ\Zy bklhqggbdb \hkieBAihg gby
lhieb\hf h[t_fZz

Dzd ijz\beh Ihd b dj_i_" \azbfh”_ckl\mxl “\mfy jEhRfufb kih
FZeZabfh]l]em Exd O_cehd @

GZb[he__ jzZkijhkljZzg _gguf Kkihkh[hf y\ey Iky g _ihkj_"~kI\_g¢
fhegbb \ hldjulmx ]Jheh\dm dj_i_"Z dZd ihdZaZgh g#aqikmgd_
ihjZz" _gguc dj_i_" bkiulul\Zz_| hg_gv \ukhdbc mjh\_gv IhdZ ~h
g_k_I [hevrmx gZklv wlh]h IThdZz q_f khk_~gb_ dj_i_jyyun vbe f ¢
i_j_"Z_ | Ihd \ g_kmsmx dhgkljmdpbx ?keb ig_%kkiZ¥Xeydh &kl]jmcdpb
Zexfbgbc 1Ihd \ aZs_fe_gghf dj_ie_gbb h[uggh gZ «  \ur_
dj_i_"gu_ we_f glu Z iehlghklv IhdZ h[uggh "hklZlhgdh_gbadZz
bkdjhh[jZzah\Zgb_ gZ dj_i_"guo we_f_glZo >OZkbf FZeZabfh]em

HrgZdh _keb h[rb\dZ k”» eZgZ ba m]e_ieZklbdZ m~Zjy fu_ «
fhlml bkiulu\Zlv kms_kI\_ggh [hevrbc |hd q_f khk Ilogbhazdj i gl
we_dljbg_kdh]lh dhglzdlz f_"~m dj_i_"guf I_ehf bgbzKhyfbl dhgkl]
ijb\_kib d \ukhdhfm m”_evghfm khijhlb\le_gbx m]e_ieZklbdZ
ijhl_dzZxsbc ih I _em m~Zjy fhlh dj_i_"gh]lh we_ f glzZz fh | [t
\ukhdbf qlh[u h[jZah\u\ZIv ]hjygb_ qgZkbkpu bedhlZjau fh]lml
ihizklv ba m~Zj _ggh]lh dj_i_"gh]lh we_ f glZ \ lhieb\gu€t [Zd kh
hizkghklv

<lhjhc imlv \azZzbfh”~ _ckl\by dj_i_"Z b fhegbb aZdekqgfulky \ Ih:
we f glu fh]lml [ulv gZ imlb ijhl_dZxsbo Ihdh\ dhlhju_ \oh?"y
e |zl _evgh]lh ZzZiizjzlZ \ jZaebgguo lhqdZo h[rb\db djhZd dj_i_"g
ihdZzazZgh gZ jbkmgd_ [ < wlhf kemqgZ_ dj_i_"g&_h~”ghZeb jZzZI
jy"m beb jy*hf bf_xI Ihd hl fhegbb Ohly wih kgb Z ‘lgheshlghklv
N 1Zev hgz \k_ _s_ fh _|I Julv ~hklZlhggh \ukhdhc qglhJu \L
dj_i_"guo we_f _glh\ < j_amevlzl_ ba wlbo dj_i mgdo " _IZ
ihl_gpbzZevgzZy \hkijbbfgb\hklv d bkdjhh[jZah\Zgbx b bkdj
dhfihablgh]h Ihieb\gh]lh [ZdZ 1Zd dZd hqg_gv \ukihdb_qlhdh fh]
hirb\dm b we f glu ihrdhgkljmdpbc lhieb\gh]h [ZdZ q_j_a dj_i_

Jbkmghd beexkljbjm _ I ihl_gpbZevgu_ wnn_dlu ijyfh]Jh ihizZ"
]Jheh\dm dj_i_"gh]l]h we f glZ mklZgh\e _ggh]h gZ dhfihablghf
ijb\h~bl d bkdjhh[jZah\Zgbx

H~rgbf ba f_Ih~h\ ih\ur_gby aZsblu dhfihabpbhggh]lh fZl_jbzZeZz
\WW_ ~ gb_ f_IZeebg_kdhc k_Idb b beb nhev]b \[ebhb gZjm"
dhgkljmdpbc ba dhfihablguo fZIl_jbZeh\ ijb balJhlh\e_gbb iZg_e_c

exfbgbc f _Beb [jhgaZ \ \b”_ nhev]b beb k _Idb gZghkylky
balhlh\e _gby dhfihablguo dhgkljmdpbc gZ gZjm gmbhem\ggbghkly
ijyfhc m~Zj fhegbb Gug_rgb_| _ogheh]bb b gh\h_ fgih]lhkehcgh
ihdjulb_ m"_ kms_klI\m_| ey ba]hlh\e _gby fhegb >a@2Apdh\iZzg e

k. @
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Jbkmghd <b#2u \azbfh”_ckl\by fhegbc b dj_i_"gdioijwleh f_glh\
\ha”_ckl\b_Dhd&Z"_ckl\b_ gq_j_a h[rb\dm

Ohly wiZ |_ogheh]by kihkh[kI\m_| ih”A~_j*Zgbx I1hdZ [eb’_ d \g_
hirb\db hgZ g_ mf_gvrZ | jokd h[jZah\Zgby ~"m]bgV dykiedlgbb |2
Ihdb fh]ml ijhgbdZIv gq_j_a h[rb\dm b we f_glu \ighjdhdRH&mdpbc
g j_ adj i "gu_we_ f glu qlh fh*_1 ijb\_kib d \ajuymfb&m ih Zjm
ibk

o

JbkmghdNhkh]jZnbb ihdZaul\Zxsb_ bkdj_gb_ \ dj_ie_gbb \h \j_fy
FZeZabfh]em Exd O_cehd @

JbkmghdZajmr_gb_ Ihieb\gh]kkliZgZ hl bkdjhh[jZah\Zgby
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< k\yab k wlbf \hagbdzx!| \hijhku h g_h[oh”~bfhklb ijbgylby f_]j
beb hkeZ[eyxsbo ih*h[gu_ y\e_gby ihkdhevdm \ ijhlb\ghf ke
ijb\_klb d ihke_~kl\byf k\yazZzgguf k hkeZ[e_gb_f kbeh\hc ko_
dhgkljmdpbc ba dhfihablh\

lh\ukblv j_fhglhijb]h~rghklv b ih”rZ\blv bkdjhh[jZah\Zgb_

Z\bZpbhgguo dhgkljmdpbc fh gh ijbf_gb\ gh\u_ dj_i_"gu._
bal]hlh\e _ggu_ ba IDF
< gZklhys_c¢ jZ[hl_ ij_"eZ]Z_lky bkigevah\ZlZelj aZde_idb

balhlh\e_ggu_ ba fZl_jbZeh\ ZgZeh]bgg\gh]hzlg jkdem]rhkdhfihabl:
m]e_dhfihablZ bf_xsbo hAbgZdh\u_ iftlbdegygbywlke gblihkh[ebpZ

LZ[ebpzZM*tevgu_ we_dljbg_kdb_ khijhlb\e_gby fZl_jbZeh\ a

FZI_jbZe M~ _evgh_ we_dljbg_kdh_ khijhlb
<16 fd HT
<65 fd HT
0=K: fdHT
DFM LJ \ jZaZ [hevr_ hlghmktkliegw@h
f d Hff
M~ evgh_ we dljbg_kdh_ khijhlb\e_gb_ m]e_ieZklbdz \ « ]
ijh\h~gbdh\ >DZ[eh)\ k @
WIlh ihl_gpbzZevgh ih~Z\ey_ | bkdjhh[jZzah\Zgb_ \ izd_I_ 1
dhgkljmdpbletdhfihablguc dj_i_"guc we f_ gl
>ey keZ[hgZ]jm  _gguo Z\bZpbhgguo dHRdgKlkmdipdihoce SNZPM gZpbb 5¢
< K FID ) % % - bkidelgzahb ij _~klzZ\e_gh ¢

jbkmgd_

Jbkmghd KjZz\g_gb_ aZde_idb ba IljZ"bpbhggh]h Z\bZpbhggh]h
dhfihabpbhggh]h ih bkdjhh[jZah\Zgbx “ey keZ[hgZ]jm  _gguo dhg

>ey \ukhdhgZ]jm _gguo Z\bZpbhgguo dhgkljmdpbc ij_"eZzZ]Zz
fzl_jbzez kh\f_klbfh]l]h k fzZl_jbZehf hkgh\gh]lh dhZihadk4 mj
ij_~eh _gh \ jzZ[hl_>KZ'bg: G KZbg G : Dhe]Zlbg < <

Dhgkljmdpby 1Zdh]lh dj_i_"Z b kihkh[u ihemqg_gby igd_i_"guo
ihfhsb gbo ij_"klZ\e_gu gZ jbkmgdZo
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Jbkmghd KjZ\g_gb_ aZde_idb ba I|jZ*bpbhggh]h Z\bZpbhggh]t
dhfihabpbhggh]h ih bkdjhh[jZah\Zgbx “ey gZ]jm _gguo dhgkljmd|

JbkmghdFhegb _aZsblgh_ ihdjulb_ azZfudZxs_c Jheh\db i_jki_dIb\
ba IDF

>ey aZsblu azZfudZxs_c¢c ]Jheh\db azZde_ idb hl ijyfhl]h m~ZzZjz
mklZgzZ\eb\Z |ky fhegb_aZsblgZy ijhdeZ~"dZ ba gZghm]Je@dhfihak
jbkmghd

< jZ[hl_ >KZ'bg : G KZ'bg G : Dhel]Zlbg < < Kk
aZde_idz dj_i_"guc we_f_gl dhlhjzZzy iha\hey_ | ijh\h~blv j_ft
dhgkljmdpbc ba dhfihablh\ ijb h*ghklhjhgg_f ih”oh”_nd j_fhglbjm
< oh”~_ j_r_gby az”~zZq gZklhys_c jZ[hlu ijh\_~_g ZgZebz¢
bkihevah\Zgby ~ey k[hjdb b j_fhglzZ Z]j_]1ZIh\ ieZg_jZ ba IDF dj_
bal]hlh\e _gguo ba fZl_jbZeZ ZgZeh]lbqggh]lh j_fhglbjm_fhfm
G_"hklzldzfb azZdezidb b kihkh[Z ihemqg_gby g _jZat fgh]
kh_"bg _gby ij_~klZ\e _gguo \ jZ[hl_ > @ vy\ey |ky kbdZy ijhc
azZzde _ihqgh]h kh_~bg_gby gqglh h[mkeh\e_gh |I_f qglh Aeyhf_gl il
h[jZah\Zgby aZfudZxs_c ]Jheh\db gZoh”blky \ g_hlI\_j ~zgghf g_i
khklhygbb
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Jbkmghdl jki_dlb\gZy ki_pbZevgZy aZde_ idZ wkdbaguc ijh_dl
ihr*oh~hf d j_fhglbjm_fhfm mqzZkldm d aZde_ihgghfm r\m > @

L_ogbqg_kdbf j_amevlZIhf bah[j_I_gby y\ey_Iky ih\urllgb_ ijhqgg
b I _ogheh]bgqghklb ihemq_gby g_jZatzfgh]lh aZdezibqglQR kh_"bq
ijb hlkmlkl\bb “\moklhjhgg_]h ih”"oh”Z h~gh\j_f _ggh d azZdeZ"¢
[ulv \ukImiZxs_c b ihlZcghc b aZfudZxs_c¢ Jheh\dZf d aZdezihqg

G KZ bg G : Dhe]Zlbg < < k @

Wnn_dlb\ghklv hl ijbf _g _gby ij_"eZ]Z _fhlh I _ogbq_kdigh j r_g
kg_ | ih\ur_gby ijhgghklb gzZ”_ "ghklb b | _ogheh]bagtghghghihemq.
aZde ihqggh]l]h kh_"bg_gby ~ |IZe ¢ Z\bZpbhgghc dhagkljmdpb
dhfihabpbhgguo fZl_jbZeh\ ijb hlkmlkl\bb “\moklhjhgghim ih”~oh
r'm b ih~"Z\e_gby bkdjhh[jZzah\Zgby \ iZdd|_i mpeucd wWéehdbdl£\
d_kkhgguo lhieb\guo [ZdZo

;B;EBH=J:NBQ?KDBC KIBKHD

1. <Zkbev_\ <Dhfihabpbhggu_ fZl_jbZeu kijZz\hqgbd < < <ZlI
ljhlzkh\ < < ;hehlbg ih” h[s_c j_"Zdpb_c < < <Zkb

LZjghihevkdh]lh i F FZrbghkljh_d&b _ +

2. DZ[eh\ ? G =mgy_\ = F BeéyqglgdhglKJhkkbckdhc N_"~_jZp
RU « K Fghl]hkehcgh_ fhegb_aZsblgh_ ihdjulb_ N
kem'[Z ih bgl_ee_dlmzZevghc kh[kI\_gghklb PXe <

3. Dmag_ph\ HKj_IKEms_kI\Z b g_"hklzZldb Z\bZpbhgguo dhgklj
ihebf jguo dhfihabpbhgguo fZl _jbzZeh\ jZa” e hlg_Z h GBJ

rbnj M]e_dhfihabl K G Dmag_ph\ G : KZ'bg Bjdmlkd E
F=LM =: i k

4. Furdbg E Ifh]Jghabjh\Zgb_ jZa\blby Z\bZpbhglgthgbVy dgbdb
ijZdIbdE < Furdbg i F NbafzZebl i Kk

5. JZajZ[hldZ | _ogheh]bqg_kdbo ijhp_kkh\ j_ fhglih dp\hc pdehgguc
dhfihablh\ hlg_|I h GBJ rbnj OHj_heBjdmlkdbc \h_gguc
Z\bZpbhgguc bg _g_jguc bgklbIml B<:BB GZmqgguwc jmdh\h’

bkihegbl _eb :e_kdh\kdbc K E GZpm[bfra_ K Kz
Bjdmlkd B<:BB i k
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10.

11.

12.

KZbg : G KZ bg G IhbhgydzZH _dl JhkkbckdhcRN_~ jZpbk

< K F {016 B 19/06(2006.0), B 21 J 15/02 (2006.01) AZde bidZ
kihkh[ ihemqg_gby g_jzZat _fgh]h azZde_ iNgdh]jEeklgzZVyodegbyZ
ih bgl _ee_dimZevghc kh[kI\_gghklb k bexe <« +
KZbg : G KZ bg G : DhezZtMpg AKZyxdZ gZ bah[j_I|_gb_
hi AZdezidZ b kihkh[ ihemqg_gby g_|j
aZdezihggh]h kh_"bg_gby -®kat@&Pgab klgéd <<: bf _gb ijhn (
? @mdh\kdh]h b X : =Z]KZjblgg? =+
KZ'bg : © \hijhkm h[ hp_gd_ij\efoyglmpy dhfihabpbhgguo

fZzl_jbzZeh\ \ dhgkljmdpbb iezZg_jzZz e_I1zZl_evghlh ZiizjzIz
"b\mqg_klv j_fhglhijb]h*ghklv b azf_Ighklv F | WMiMrheyd
gZmggu_ ql_gby ih Z\bZpbb\h@” bg<hZgght bf ijhn_kkhjzZ C
@mdh\kdhHh x<B: C. 42#43.

Kbjhldbg HIjiK dIbjh\Zgb_ jZkq_I| b I _ogheh]by kh_"~bg_gbc
| ogbdb H K Kbjhldbg < B =jbrbigF.«FZrieghkbjhh\gb
2006. i 306 k

Butcher D. N.Non thoneycomb F-16 horizontal stabilizer, structural design // ICAS

Proc. 1982, AIAA Aircraft Syst. And Technol. Conf. Seattle. 1982. Vol. 2.S.1. P. 586-

592.

Picard C. A.Use of new materials and new technologies in modern aircraft structures //
ODWHU HW 7HFR]1pQ14-39. <«

OZkbf FZeZabfh]l]em Ebhked "gdbhd”~hklb™ gby \ h[eZklb | _ogh

ey fbgbfbazZpbb fhegbb Ihdz f_""m dj_i_"hf lmghdiha®FgRhz ki
jZzajz[hldZz gh\uo ijh*mdlh\ $HURVSDFH Dj_i_~ : IRPLV
DZebnhjgby $OFRD jZajzZ[hldZ gh\uo ijhA*mdlh\ Z\

ijh~mdIlu WatsonCenterRoad, Cars@@¥ 90745,2009

M>D

D:F?J: K=HJ:GBY BFIMEVKGH=H ><B=:L?EY
>S>EYDHKFBQ?KDHEMHKLJ:GKL<:

KZjZzgbgz ? <
KZnZzj[Zzdh\ : F dZg”™ | _og gZmd ~hp_gl
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

>7Z9 ZgZeba | _jfh*"bgZfbg_kdbo pbdeh\ imevkbjmxshol hjiic Igddanb]Zl e c
glh \ "\b]zZl_eyo jZ[hlZxsbo ih pbdem =_fnjb fhulghlvagzZgeél gbvgh ih
ijhp_kk_ k]lhjzgby Ihieb\ghc kf_kb JZkkfhlj_gzZ dhmlhkngho\gzZy_ ko _ fzZ bf
klhjZzgby ey dhkfbg_kdh]h “\b]Zl_ey b dhgkljmdpby _z hkgh\guo we_f_glh\

Dexq_\u_ keim&vkbjmxsbc jZd_Ilguc ~\b]zZl_ev bfimevkgzy dzf_jz klhjZgb
mkljhckl\h Ihieb\gzZy kf_kv h[jZlguc deZiZzg bfimevkhgZeghlEiz2\WAgyYy nhjkmgc

Hkgh\guf we f _glhf imevkbjmxs_]h j_Zdlb\gh]h 2*\b]Zl ey vy

klhjzgby DZzZf jZ k]bhKzZghytzf h[jZah\Zgguc kh\hdmighklvx *_
"blzl_ey \ dhlhjhf ijhbkoh”bl k' b]Zgb[l].]KjkgZgbkflkbeb\Z \

150



dzf_j_ klhjZgby imevkbjmxs_ JW\p]ZUdlghdpkldh bl ifjklhygghf
hit_f_ qglh ihal\hey_ | kms_kI\_ggh ih\ukblv ~Z\e _gkbgblvdZd ke
bfimevk IBb Zevguf pbdehf [Zdbo mklZgh\hd y\ey |ky ijyfhc ]Zat
pbde ihegh]lh jZkrbj_gby khklhysbc ba bahohjgh]lh ~\mo Z~bZ]
ijhp_kkh\ jbk LZdhc pbde gZa\Zg \ q_klI®.mqgq_gh]lh >w\b =_fn

L jfhrbgZfbgq_kdbc pbde =_fnjb \[dlexqzZ_ | \ k_[y

1-2 +tkl _i_gv ih\ur_gby "WMe"mby \ Z*"bzZ[ZIghf ijhp _kk_

2-3tbahohjguc ihA\h™ | _iez \ dzZf_j_ kl]hjZgby

3-4+jZkrbj_gb_ ijh*mdlh\ k]lhjZgby gzZ \@}pog ZIlg khighp kk _

4-1 tbah[Zjgh_ hoezZ ~ _gb_\uimkdguo ]Zah\ \ hdjm ' Zxs_c kj_"_

Ih 1Zdhfm pbdem jZ[hlZx]l deZiZggu_ imevkbjaudbbgu \ha”m
Mblzl [8b Hkgh\gufb izjzf 1jZzfb pbdeZ y\eyxlky

kil _i_gv ih\ur_gby ~Z\e_gby

e Liﬁé
Ls
kl_i_gv ih\ur_gby ~Z\e _gby \ ijhp_kk_ ih*\h~Z | _ieZ
a Lﬁa
| Le
L_jfbg_kdbc DI> pbdeZ =_fnjb
5
akFs
rgL S FC,D,_,5 a
epP:aFs;

<ujzZ _ghhdzZau\zZz_ | qglh | _jfbq_kthbezDkE fn\dy |Iky nmgdpb_c
kl_i_gb ih\ur_gby *"Z\ghgb¥kk ih*\h~AZ |_ieZ

JbkmghdL FIRbZ]jZffZ pbdeZ =_fnjb

ljb e L spbde =_fnjb \ujh"*"Z _1ky \ pbek E_gmtZj&Zhlhjhfm jZ[hlZ _I
deZiZgguc imevkbjmxsbej \Dh@&lohggkh "\b]Zl _ev [_a ij_"\Zjbl_ev
k Zlby jzZ[hqg_]h[4]l_BZ _Zevguc pbde Ejb&kmzZjkkhklhbl ba Ijzo
| _jfhrbgzZfbg_kdbo ijhp_kkh\
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bahohjgh]h ihA\h~zZ | _iez \ dzZf_j_ k]hjzZgby
bahgjhighlh jZkrbj_gby
bah[ZjgihdkZ ~_ybiynkdguo ]Zah\ \ hdjm Zxs_c kj_"_

W N -
+ H+ I+

JbkmghdL FRR\bZ]jzffZ pbdeZ E_gmZjZ

Ilh pbdem E_gmZzZjzZz jzZ[hlzZx]l |_ieh\u_ jZd][lkdezZrdpgpal eb
imevkbjmxsb_ \ha’&ddibigu_ ~\h]Zlaklmj[bggu_ "\b]Zl_eb \gmlj_g¢
klhjzZzgby jZ[hlZxsBhklmaz ZzZlfhkn_jgh]l]h \ha“mozZ g9Z jZd _Ilghf
hrghdhfihg_glghf gZijbf_j i_j_dbkb \h~hjh~"Z beb "~\mo
kh~_j"Zs_f Jhjxg__ b hdbkebl_ev gZijbf_j Imj[bgu ~\b]Zl
Imj[hgZkhkguo Z]j_]ZIh\ @J> b "]

JZ[hgbc ijhp_kk imevRKijatxsrptrdIb\gh]h ~\b\déxqy | \ k_|[y
ihke_"~h\Zl_evgu_ pbdeu p#imegkgihy dZf_ju k]hjZgby, hdbkebl
ihrZqgb lhieb\zZ b i_j_f_rb\Zgby _]h k hdbkebl_e_ Wghd kifeb g_gb
b bkl _g _gby kljmb ]Jhjygbo ]JZah\ ba khieZ DkKu<imMZlejwxlky f \k_
>ey j_ZebaZpbb wlbo pbdeh\ bfimevkgZlyed@ZZ hZ kJjhpZlgdhh\h
mkljhckl\h \uiheg _ggh_\ \b~_ h[jZlgh]h deZiZzgZ iha\heyxs_ ]h I
hdbkebl_ev b IhiedbAhjm k]lhjZgby Ihieb\hih*\h”*ys ¢ bfimevkghc
aZiZevgh]lh mkhhickldrb\gh]lh khieZz

BfimevkdZy jKQhjZzghhk3d)ij _~klZ\ekhJhigm[gzZIDKkhklhy sl

njhglh\h]l]h mkljhcklI\Z ij_"klz\eyxs_]h kh[hc h[jZlguc
h[ _ki_gb\Zxsbc bfimevkgmx ih*Zgm hdbkebl _ey b lhieb\Z \ dZf_j
pbebg”jbq_kdhc qZklb dzf _ju k]hjZgby \ dhlhjhc [m"_

k’b]Zgb_ lhieb\ghc kf_kb
khiez Ez\zZeyhlhjhf ey ij _~hI\jZs _gby bkl_q_gby lhieb\ghc
hdjm Zxs__ ijhkljzgkI\h jZkiheh  _gh azZibjZxs__ mkljhckI\h
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JbkmghdKo #fZ bfimevkghc dzZf _ju k]lhjZgby

Njhglh\h_ mkljhcklI\h dzZf_juwkhh\@lgbygd¥ klv ij ~"gZagZ&y ggZy
h[_ki_gq_gby ih”"Zgb htlkebkebhiep\ghc kf_kb \ dzf_jm]. kl]hjZgb:
ljbf _gbl_evgh d bfimevkghc dzZf_j_ k]hjZgby njhglh\h_ mkljhcl
\b”_ h[jZlgh]lh dédixkgZqb\Zxs_]Jh \ zZ\IhfZlbqg_kdhf j_"bf_bfime
ihr"Zgm lhieb\ghc kf_kb \ dzZf_jm).k]hjZgby jbk

Jbkmghd[jZlguc deZndlggth\h_ mkljhckl\h bfimevkghc dz

Njhglh\h_ mkljhckl\h kh”_j bl
k_~eh h[jzZlgh]lh deZzizgzk jighnbebjh\Zggufb hlI\_jklbyfb ~
ijhoh”"Z hdbkebl_ey b lhieb\z
|Zj _evqZluc dejdikZg ih”ijm bg_gguc \ha\jZlghc ijm bghc
ij_"klZ\eyxsbc kh[hc |ZZdgdnme_ggmx gZ jld 8Y _
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Jbkm&hK "~eh h[jZIgh]h d¢ Jbkmghd ZjtevqgZluc deZ

Jz[hlz_| 1Zdh_ njhglh\h_ mkljhckl\h ke_~mxsbf h[jZzahf H
"Z\e_gb_f ihkdmjZalrimp\j]_jf_Ibqgguc h[t_f i_j_" h[jZlguf deZiZg
< wlhl h[t_f 1zd “~_ ih~"Z_Ilky lhieb\h gq_j_a lhieb\ggdkmbfimevkg

Lhieb\h b hdbkebl _ev ijhoh”y q_j_a ijhnbebjh\Zggu_ hl\_jklby
dezZizZzhZazZklz\eyx!| 1Zj _evqZbulkcf dedBi¥kgy \“hev hkb ih ihlhdm k|
ijb wlhf \ha\jZlgmx igmDgch lhevdh \ dzZf_j_ k]hjzZgby ijhba
\hkiezZzf g _gb_ Ilhieb\ghc kf_kb Z ke _"h\Zl _evgh ilRAjultdXky ~Z\e
h[jZlgh]lh dezZizZzgzZz azdjh_1| ijhnbebjh\Zggu_ hI\_jklby L_f kZf
ihr"zghieb\Zhidbkebl\ eyZf jm k]hjZgby Ihke_ Ih]l]h dZd ba dzZf_ju
bkl _dml ijh~mdlu k]l]hjZgby 1Zj_edZ h[jZlgh]h deZj¥gZgbly*\\ha”" <
dzf_j_  kl]hjzZgby b ih*"Zqgb Ilhieb\Zkthha btklelhh_éyijhnbebjh\Zggu_
hi\_jklby dzf _jZ k]hjZgby gZihegblky gh\hc ihjpb_c4 \ha"moZ
g _h[oh~bfzZz 7~ey kha”zZgby i _j iz~"Z ~Z\e _gby gZ IZjjed_ hJ[jzl
ihfhsb rlhdZz njhglh\h_ mkljhckl\h bf__| \hafh ghklv i_j_f_s
dzf_ju k]hjzgby baf _gyy _z h[t_f qglh iha\hey | baf _gylv

bfimevkgh]h ~\b]Zl ey

>ey emdqr_]h i_j f rb\Zgby lhieb\Z b hdbkebl_ey \ DY Z Izd

mklhcgb\hklb b bgl_gkb\ghklb Jhj_gby aZzZ h[jZlg wfZileajizlg kefv mkil
ihlhdz [5]. AZ\bojbl_ igvrklZ\ey | kh[hc mkljhckl\h bf_xs_ = we.
aZzdjmgb\Zxsb_ \ha”“mo b¥mAmirgbmghkf_kv ~ey hkms_kl\e_gby ij
l]hj _gby \ dzf_j_  KlhjZgbdzZqg_ klI\_  weaZdjlmyb\Zxsbo lhieb\gmx
kf kv \ bfimevkghc dzf_j k]hjZgby ijbf_gyxlky ijdhbgyoi_j ~g:
hjb_glbjh\ZgZ ih gZijZ\e_gbx ihlhdZ ijhoh”ys_]h q_j & K ~eh h|
dhgp _\bd ijhnbey bf_ | m]J]he aZdjmldb iha\heyxisbad @&Zdbojbl:
aZ\bojbl_ev bfimevkghc dzZf_ju k]lhjzZgby ij_"kliZ\jy ljikddloc hk_\|
aZ\bojb) jgkiheh™ _gguc gZ h[_qZcd_ h[jZlgh]l]h dezZiZzgZ b “Zjh)
\ukhlZ _1h ehizlhd h]jZgbgb\Z |ky ~bzf _Ijhf 1Z]j _edhlhigyevqgZlh]
ijb i_j_f s gbb \"hev hkb ih h[jZlghfm deZiZgm g_ Bhe gZ =&
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aZ\bojbl_ey Ba wlbo khh[jZz  _gbc \ukhlZ ehizlhd \u[bjZ_I|ky fZdk
ba mkeh\by g_azZ” \Zgby I1Zj_edb |Zj_evqgZlh]h deZizZgZz

Dzf_jklhjzg®hwlh R[hehqdZ h]jZgbgb\Zxszy h[t_f \ dhlhjhf ijh
ijhp_kk ]hj_gby lhieb\ghlc H[jt fubfimevkghc dZf_ ju fkJThjlzgby
baf _gylv bihg* ey |ky h[t_fhf pbjdmeypbhgghcipghhgkohX®bdhlhjhc
kf _r_gb_ hdbkébllhiep\z

Lhieb\gZy nhjkmagd®lh mkljhckl\h ij_"gZagZq_ggh_ "ey ih
jZkiueb\Zgby lhieb\z \ dzf _[L. k]hjZzgbpjm_fhc bfimevkghc dzf_
klhjzgby ijbf_g _9gZ p_gljh[_"gZy Ilhie[b\g&y dhigiklngpd@gbx ~Zgghc
lhieb\ghc nhjkmgdb \g_k_gu baf_g_gby h[mkeh\e_lggeb\Bfimevk
\'dzZf_jm k]hjZgby >ey hkms_kl\e_gby bfimevkghc ihdZpZ &éhieb\:
nhjkmgdb mklZgh\e_gh we_dljhfZ]gblgh_ hlk_dZxs__ mkljhcklI\F
hlk_dZxs__ mkljhcklI\h khklhbl ba f_IZeebq_kdh]lgbdhhietk¥ZZ k dZq
ih"ijm " bg_ggh]h ydhjy kh\f_s ggh]h k “habjmxs_c¢c b]Jehc b dZzZl
khe ghb"z Ih~"Z\Zy q_j_a we _dljbg_kdbc jZzat f we_d¥jbg_kdbc
khe ghb”rgZy dZImrdZ ijbly]b\Z | ydhjv aZihjghc bdea*"\thhgZ hld
lhieb\Z d 1Zg]_gpbZevghfm jZkiuebl_evghfm mkljhcklI\fn Lhieb
\uoh”bl g_j_a khieh jZkiuebl_ey

J _Zdlb\gh_ Bhiewmlhmkljhckl\h \ dZgzZe_i_j f ggh]l]h k_q_gby
ijhbkoh”~bl mkdhj _gb_ihlhdZ ]ZaZ k p_evx kHha"<ZfbiynpvAkdlbdghc
dzf_j_  k]lhjzgby ijbf_gy |ky khieh EZ\Zey ihal\heyxs_ = jZa
k\_joa\mdh\uo kdhjhkl_c >bzf_|j khiezZ ijb bfimevkgrrfghltcj_gbb |
kf _kb [m~_| hij_~_eylv jZkoh” ]ZaZ ba dzZf_ju k]lhjZgby b khhiI\_IlI

>ey ij_"hl\jZs _gby bkl _g_gby Ilhieb\ghc kf_kb \ fhfjml __ih
klhjZzgby \ djblbqg_kdhf k_q_gbb khiezZ EZ\Zey bfkl\hky a¥ghjZxs _
\uiheg_gh \ \b”"_ rzZjh\h]lhgdjrfyy)\& obb hkb khiez \ Knejbq_kdht
rZjh\h]h djvwgbeg_g kd\haghc dZgZe \gmlj_ggbc ijhnbev dhlhjh
dhglmjhf 1ly]lh\h]l]h khiezZz gzZ "ebg_ ihi_j_qgh]h j2a&ZZ kn_]
h[ _ki_gb\Zxs ¢ "jhkk_ebjh\Zgb_ihlhdZ ]Zah\ ~ey ih\ur_gby ~Z\e

BfimevkglZf jZ klhjzgby fh™ | jZz[hlZlv dZd \ j_"bf__~bgbqgguc
I1Zd b \ukhdhgzZklhlghf j_"bf_ < j_"bf_ h~bghgguohédingdykh\ ih
dzf_ju k]lhjzZzgby Ihieb\hf b hdbkebl_e_f ijhbkoh”bl \hkiezZf_g_
kf _kb Ijhp_kk ]1hj_gby khijh\h " ~Z |ky \hagbdgh\_gb*ZgmjhfglZ ieZ
N lhgZpbhgghc \hegu dhlhjZy ijb hldjulbb aZzZibjZxsl_Ja mkljhc
khiez EZ\Zey k kha”zZgb_ f bfimevkzZ 1ly]b ?keb ij_&jzZIblv il
hdbkebl ey \ dZf_jm k]hjZgby |Ih kha”zZ I|ky “pbgbbhquf bfimtevk
ihr"Zq _c lhieb\h\ha”“mrghc kf_kb \ dZf_jm k]hjZgby &a2ilgjlzxs__ 1
[ulv aZdjulh qglh[u bkdexgblv __ bkl _g _gb_qg_j_a khieh EZ\Zey

?keb ihke_ _"“bgbggh]h bfimevkZ ijh"he ZIlv bfimexkKgkix ih*"Zqr
lh fh gh h[_ki_gblv k_jbx bfimevkh\ QZklhlzZ |zZdblwk bif¥ mhkelvkh\
kdhjhklb gZiheg_gby b hihjh'g_gby dzZf_ju k]hjZgby ijh*mdlzZfb ]I

lj_bfms_kI\hf bfimevkghc dzZf_yuekkikZgby

ijhklhlz dhgkljmdpbb b khhI\_IklI\_ggh \ukhdZy gZ~_"ghklv
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\ukhdb_ wdhghfbq_kdb, aidekaiZIx b ky \ IThf qlh jZkoh” Ihie
hdbkebl ey m bfimevkguo DK f_gvr_ q_f m DK g_ij_julgh]h IbiZz
dZzkdz~ghklv baf_g_gby mjh\gy ly]b ijZdlbqg_kdb flgh\_ggu_
j_"bf b hklzgh\ "\b]zZl_ey rbjhdb_ \hafh ghklb ih *jhkk_ebjh\zZgl

;B;EBH=J:NBQ?KDBC KIBKHD

1. =HKL - =hkm~Zjkl\_gguc klzgnzZjl KhxaZ KKJ >
]Zahlmj[bggu_ Z\bZpbhggu_ L_jfbgu b hij_*_e _gby

2. Dbjbeebg <L _ogbqg_kdzZy | _jfh~"bgZfbdZz < . DIrjbeebg b
Wg_jlhZlhfbanZl ]

3. :g™jxs_gdh :HIBgh\u | _ogbqg_kdhc | _jfh*bgZfbdb j_Zevguo ijhy
B :g”jxs_gdh i F <ukr rd i k

4. Ebl\bgh\ X OZzZjzdl_jbklbdb b wdkiemzZlZpbhggu_ k\hcklI\Z =z
j_Zdlb\guo *\b]zZl _e_c¢c X : Ebl\bgh\ < : ;hjh\bd i F FZ

i Kk

5. BkZ \ :<B[hj aZ\bojbl_ey "ey bfimevkghc dzZf _ju kl]hjZgby B:
‘\bZpbhggZy | _ogbdz : B BkzZ_ \ : F KZnZj[Zdh\ X B FzZ
« DzazZgv-\B&®&GBLM bf Lmihe \Z-5. i K

6. :ZaZjh\ < >=bgzZfbdZ "b~dhklguo nhjkmghd <F= ;ZaZjh

FZrbghkligb _ i k be
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M>D

KH<J?F?GGU? IH>OH>U D HJ=:GBA:PBB
IJHP?KK=HJ?GBY¥D:F?J? K=HJ:GBY

Kdhjh[h]Zlh\ K < kI ij_ih”"Z\ZIl_ev
Bkz \: B Il g gZmd ijhn
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

lj_~klZ\e_gh hibkzgb_ jZzaebqguo ih*oh”h\ d hj]ZzgbazZgbpZojkkjhkxk@byhj_gby
Z\bZpbhgguo ]ZahIlmj[bgguo "\b]Zl_e_c JZkkfhlj_gjb hjKkghhidjh\dbbgp_ipbb
dzf_j klhjzgby dhlhju_ kms_kl\mxl \ M\b]ZI_e_kljhbigevgthae higZké&b gZ k_
mdZazgb_f bo ij_bfms_kI\ g_~hklZIdh\ b h]jZgbqg_gbc

Dexq_\u_ keldA _jz klhjZzgby ]Zahlmj[bgguc "\b]zZl_ev wfbkkby \j_"~gu
kf _k_h[jZah\Zgb_

<<?>?GB?

KharzZgb_ kh\j_f ggh]l]h dhgdmj_glhkihkh[gh]h Z\b@&pbhggh]h
“hjh]lhklhysbc ijhp_kk l[j_[mxsbc j_r_gby dhfie_dkzZ az”Zq
jZaebqgguo hljZzke_c gZmdb b ijhfure_gghklb >h g_"tZdghth \j_f_
kharZgby Z\bZpbhgguo "\b]Zl_e_c¢c h[eZ”"Zeb lhevdh ]hkm~Zj
NjZgpby b Jhkkby K _]Jh~gy kbImZpby gZ jugd_ "\BRZKHI d kljh _¢
gbkeh ijhba\h~bl_e c ij_"eZ]lZxsbo k\hx ijh"mdpbx ”"ey gm"
Z\bZpbb <k_[he__ m _klhgzZxlky Ij _[h\Zgby d \gh\v kha~zZ\zZ_ fuf
lj [h\Zgby jZKkijhkljZzgyxlky b gZ kh\hdmighklv hI* _evghylayluo w
d dZz ~hfm ba dhlhjuo \ k\hx hqg_j_"v ij_"tyleyxlky _s_ b k\h
[j_[h\Zgby

1 L _g” _gpbb jZa\blby hljZzkeb Z\bZpbhggh]h "\b]Zl_e_ kljh_gby

Dzf jZz k]hjzgby y\ey Iky h~gbf ba hkgh\guo we f _glh\ ¢
wdhghfbgghklv wdheh]bgghklv b wg_j]_Ibg_kdmx wnn_dlb\g
Mblzl _ey < gzZklhys  \j fy \ kh\j_ f gguo Z\bZpbhggeyoZahlmj
=L> bkihevamxlky ij_bfms_kI\ _ggh dzZf ju k]l]hjZgby DK dhe
dhlhjuo “Zjh\Zy Ijm[Z jzZkiheh _gZ dhgp_gljbggh hlghkbl_evgh
"Zgghlh IbiZz [he__ keh gu \ ijhba\h”kI\_ hgb h[ez”Zx| jy~hf ij_|I
dhlhjuo

fZeu_ihl_jb "Z\e _gby

\hafh ' ghklv ihemq_gby emqgr_c hdjm ghc g_jZ\ghf_jghklb ihe
hlghkbl _evgh fZeu_ ]Z[Zjblu b fZkkZ

ohjhrb_ imkdh\u_ oZjzZdl_jbklbdb

GZ jbkmgd_ ko_fzZlbggh hlh[jZz _g ijbgpbi hjl]ZgbaZpbb jZ[h
Ibih\hc DK > @ DK mkeh\gh ih*jZza”_ey_|ky gZ alhguyg mxhgm ]h
ahgm b ahgm kf_r_gby
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Jbkmghdjbgpbi hjjZgbazpbb jz[hq_]h ijhp_kkZ \ Ibih\hc DI

>ey Ih]lh qlhJu h[_ki_gblv klZ[bevgmx jZ[hIm DK gZ"\kod j "bfZz
hjl]Zzgbam _|ky q_j_a njhglh\h_ mkljhckl\h NM jZkiheh  _ggh _
“Zjh\hc Ijm[u Hkgh\gh_ ij_~"gZag¥lqh &bZ[bNeMaZpby iezZf _gb iml
kharZgby ahg pbjdmeypbb 1Ih ijbgbg_ gbadhc ijhkiagdgdbokihkh
NM > @ Kkj_"~g__ agZq_gb_ kdhjhklb |I_q_gbly Jzdy dZdgYfldyfZet
ij_[ulZgby Ihigbdhmrghc kf_kb L<K \_ebdh WIh hdzZau\zZ | [e
\ha” _ckl\b_ gZ klZ[bevghklv ijhp\hkk 2 Z]tfh jg gplyy L<K ITh&dhevdm
fZeh]lh jZkoh”~Z \ha”moZ gq_j_a NM \ i_j\bgghc ahg_ L<K i_j_h[h
hkms_ kl\ey Iky \ ijhf_"mlhgghc ahg_ >ebgZ ijhf_"mklygghc at
\j f g f ij_[u\Zgby ijhf_"mlhggh]h \ha“mozZ \ ~Zgghc ahg_ g
aZ\ _jr_gby ijhp_kkZ ]lhj _gby < ahg_ kf_r_gby d ijhamikdyZf Jhj_o¢
hklZz\rbcky \ha”“mo g_ ihizZ\rbc \ i_j\bggmx b ijhf_"mtmpgmx ah
g_h[oh”~bf ~“ey \ujzZ\gb\Zgby ihey | _fi_jZImju ]ZazZ i_j_" ihklmie._
ZiiZjzZl Imj[bgu

2 H[ahj kms_kl\mxsbo \ZjbzZglh\ dhgkljmdlb\gh]h bkiheg _gby
DK

Mkeh\by jZ[hlu DK kdZau\Zxlky gZ kh\f_klghc jZ[hl_ ]Zah]_g_
Ahimklbfhec jZ[hg_c | _fi_jZIlmju we_f _glh\ Imj[bgu azZybkbl dZ
ij_~tyleyxlky d | _fi_jzZlmj_ ]Zah\ gZ \uoh”_ ba DK Kv”2jm]hc
k>zZlby b I_fi_jZImjZ \ha”moZ gZ \uoh”_ ba dhZijl KkebyfydZdgZ ho
ijhp_kku ijhl_dzZxsb_\ DK Mgblu\Zy ~Zggu_ h[klhyllhevklI\Z
k _1h~rgy \ “\b]zZl _e _kljhbl_evghc h[eZklb bf__Iky | _g~bgpby d
\j_~guo \_s _kI\ \ hljZzkeb kms_klI\m_1 Ijb hkgh\guamaZdgp ipbb
ijhp_kkZ ]Jhj_gby \ dhevp_\uo DK jbkmghd > @

1. LPP (lean premixed pre-vaporizatjont ]hj _gb_ [ _~ghc Ij_™"\Zjbl_evg
i_j_f_rzZzgghc b bkizZj_gghc L<K

2. RQL (The Rich-Burn, Quick-Mix, Lean-Bupnt]hj_gb_ [h]Zlhc L<K : [ukljh_
kf r_gb_ : ]hj_gb_[_"ghc L<K

3. LDl (lean direct injection)xijyfhcdijukd_~ghle<K
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Jbkmghdhgp_ipbb fZehwfbkkbhgguo DK

< ih~oh”~_ 54/ ko _fZlbg_kdb bah[jZ  _gghf gZ gbkimgy Iky ki_j\
l]hj_gb_ [h]Zlhc L<K ijb dhwnnbpb_gl_ bafuldZ \hm*"phgZgby aZz
ih"\h~blky [hevrhc h[tzf oheh”gh]h \ha”moZ b ijhbkoh”bl j_adh_
GZ "Zgghf wlZi_ hkms_kl\ey Iky kf_r _gb_ ijh~mdlh\ g _bhegh]h
hoezZz ~ gb_ ]ZazZz Ke_"mphgbgbwlZighc kf_kb >ZggZy dhgp_ipl
ij_"eh  _gZ so\\h~Zo k p_evx kgb  _gbw \uj|htkihn_Jjeh > @

JbkmghdDhgp ipby 54/ b ]jZznbd azZ\bkbfhklb h[jZawnhgpp 1@ Z
ba[uldZ lhieb\Z b I_fi_jzZImju

Hkgh\gZy keh ghklv ~Zggh]h ih"oh~Z azZdexqZ_Ilky \ g_"hims
ij_[u\Zgby ijh~mdlh\ g_ihegh]h k]hjZgby Ihieb\Z \ kl_obhf_Iljbqg_

glh Ij_[m_1l IsZl_evghc ~“h\h~db DK Ke_"m_1| hlf_IblkkZlh hj]Z
]hj_gby \ rbjhdhf ki_dlj_ j_"bfh\ jZ[hlu Z\bZpbhggh]lh ~\b]ZIl_e
g_bal[_"guf ih\ur_gb_f mjh\gy x\wjbkkbdbdgh® ih*oh”_ jbk > @

wlhc °_ ijbgbg_ ~“Zggu_ DK ohjhrh azZj _dhf_g~h\Zeb k_[y \ klZpbt
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JbkmghdKjzZg _gb_ wfbkkbhgguo o0zZjzdl_jbklbd ko f 54/ b /', g
j_"bfZo jZ[hlu

HArgZdh "Zgguc ih?"oh” y\ey |Iky f g keh guf kK_f /388Beb /', b
mklhcgb\ > @

Ilh~*oh”u /33 b /', hkgh\Zgu gZ k' 'b]JZgbb h[_~g _gghecbikd kb b I
kihkh[hf ih~"Zgb lhieb\Zz

Dhgp_ipby /33 ij_"ihez]zZ_| ij_™\Zjbl_evgmx ih”~]hlh\dm
i_j_f rb\Zgby ~h ]hfh]_ggh]l]h khklhygby \ ki_pbZevghf mkl
g_ihkj_"kI\_gghc ih"Zg_c L<K \ ahgm ]hj gby jbk Kzf ijl

\dexqZ | nZam *“jh[e_gby bkizj_gby b i_j f rb\Zgby \'b~dbo ¢
]Zah\hf ihlhd_ >ey bgl_gkbnbdzZpbb ~Zgguo ijhp_kkh\ \h
ij_™"\Zjbl _evgh Imjlmebabjm_|ky >Zgguc ih*oh” kqbAgulfky gZb[h
ieZg_ kgb  _gby \u[jfhkh\ 12

JbkmghdMkihckI\h ij_~\Zjbl_evgh]h bkiZj_gby b kf_r_gby

G_"hklzldhf "Zgghc ko _fu y\ey |Iky keh ghklv \hiehs _gby \ m
"bziZzahgz j_"bfh\ jZ[hlu "\b]zZl_ey Djhf_ Ih]lh \hafh gh \hagbd
\b[jZpbhggh]h Jhj_gby b h[jZlgh]lh ijhkdhdZzZ iezZf_gb \hmiklv_ kf_
mkljhcklI\Z

Dhgp_ipby /', aZdexqZ _|lky \ ijyfhf \ijukd_ Ihieb\Z Yhahgm ]hj.
kf r_ gb_ kh agZgbl_evguf h[tzfhf \ha“moZ "h by @ >z
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ij_~tyley | ih\ur_ggu_ 1lj_[h\Zgby d ijhimkdghc kihkh[ghklb NM
\Ilhjbggh]h \ha“moZ dhlhjuc \ Ihf gbke_ bkihevam_Ilky b "ey
k\h~blky d fbgbfmfm Ihfbfh wlh]l]h d we_f _glzf dzZfuju k]hjz
ij_~tyleyxlky ih\ur_ggu_ Ij_[h\Zgby d jZ[hgbf |_fi_jZImjzZf >ey
wlbo |j_[h\Zgbc \ ijhba\h”kl\h \g_7jyxlky gh\u_ | _ogheh]bb
ijbf_g_gbb \ "\Db]Zl_eyo dhfihablguo fZl_jbZeh\ & fZkghpu d_jZf
Ilhkdhevdm d_jZfbqg_kdbf fZl_jbzZezZf ijbkmsZ \ukhdiZwy DKmbdhklv
Imj[bgu ih”\_j _gu j_adbf agzdhi_j_f_gguf I_ieh\ulf_g¥Z@jmcadzZf k
kil _i_gvx g_jzZ\ghf_jghklb ih ih\_joghklb we_ f glh\ hkgh\ghc
ijbf_g_gbb d_jzZfbq_kdbo fzZl_jbzZeh\ y\ey_ Iky h[_Hkikld _gb_ I]j
<uiheg_gb_ "~Zggh]h mkeh\by ~hklb]zZz _Iky iml_f \\Zfbdtby \ Kkl
"hihegbl_evguo i_j _oh”guo keh_\ > @ LZdhc ih*oh”™ \ ihke_"g!
\k_ ZdIlb\g__ Lzd \ jzZfdZo ijh]jZfigficeitEnginedaehndogy)
jZajzZ[Zlu\Zebkv gh\u_ | _ogheh]bb 7~ey Z\bZpbhgguo "\b]JZIl_
ihdhe _gby Hkgh\gufb gZijZz\e _gbyfb "Zgghc ijh]jZffu y\leyebkv >

FZehwfbkkbhggu_ dzZf_ju k]hjZgby

<ukhdhgzZ]jm _ggu_ ehizZlhggu_ fZrbgu k gbadhc fZkkhc

<hamohaz[hjgbdb k \ukhdhc klI_i_gvx bgl_]jZpbb

< oh”_ jZajZ[hldb fZehwfbkkbhgghc DK J[ueb ijbf_g_gu dt
fZl _jbZeu gZ hkgh\_d_jzZfbq_kdhc fZljbpu “ey " Zjh\@gufjm[u DK
jZkoh”~hf hoez "Zxs_]h \hamozZ b \hafh ghklvx dhgljhey _]h
mijZ\e_gb_ ]hj_gb_f b fgh]hlhg_qguc \ijukd Ihieb\Z >ey hp_
aZy\e _gguo ihdzZazl e _c¢ [ueZ ba]lhlh\e_gZ b bkiulZgZbiheghjZaf
/', 1Th j_amevlzlZf bkiulZzgbc m~Zehkv “h[blvky mf @Xr gby
a - hlghkbl _evgh |Ij [h\Zgbc &%$(3 BD:H
Dhgp_ipby /', \dexqZ_| \ k_[y "\Z ih*oh”Z ih hj]ZgbmyZpbb L<k

hrghlhg_ggmx b fgh]hlhg_qgmx jbk

JbkmghdKkjztg _gb_ dhgkljmdpbb kbkl_f hAghlhg_qghc /', 7$36 b
LDI NASA
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ljbf_jhf h~rghlhgq_qghc /', y\ley_|ky dzZf_jZ k]lhjZzgby 7$36 hl *HC
nhjfbjh\Zgb_ ]hfh] _gghc L<K hkms_kl\ey Iky iml_f ih~Zgb hdbk
NM tbehlgh]l]h b ]JezZ\gh]h jzZkiheh _gguo dhzZdkbZevgh ~jm] hlc
AZ"ZqZ ibehlghl]h NM azZdexqZ_ |ky \ h[_ki_g_gbb mkFZogb\hc jZ
fZeh]h ]Zzaz |I1jbf_jhf fgh]hlhg_qghc /', \ukimiZ_| DK 1%6% PXOV
"Zgghlh ih"oh”rZ aZdexqZ_ |ky \ m\_ebqg_gbb gqbkdsd NAMfimh\f mf
aZ kg_| g_]h m\ _ebqgb\Z _ Iky bghghkb)ghklv kf r gby dZi_ev lhiet
hdbkebl_e_f b kgb Z_Ilky. wfbkkby 12

ljb i_jki_dlb\ghklb \ ieZzg_ kgb _ghy Wwdbkkbflghllhlhg_qghc /',
ke _~m_1I| hif_Iblv qlh kmffZjgZy ijhimkdgZy kiHkim[§yMKIMng j_ a f
gb”_ qg_f \h NM ljZz*"bpbhgghc ko_fu

Ilh dhebqg_kl\m ahg ]hj_gby dhevp_\u_ DK fh]jml [ulv k h”ghc
DQQXODU FRPEXVWLRQ "$&k CRXNE GH O XODU FRPEXVWLRC
bkihevamxlky \ ebg_cd_ "™"\b]ZIG&Z tbkkm@d ij_"kI\Ze_gZ h”gha
devp \Zy DK DZzZkdzZz” NM \ g ¢ bf_ | deZkkbqg_kdmx h”ghjy*gmx

JbkmghdDhevp \Zy DK 6%&

Bah[jZ _g9ggZy gZ jbkmgd_ "\'moahggZy dhevp_ _\ZynX>PKbbf__ | h
ibehlgmx ©[h]ZImx2 ahgu ]hj_gby
IbehlgZy ahgZ nmgdpbhgbjm_ | gZ \k_o j_"bfZo j&dMdul "\b]zZl

mklhcgb\hklv ]hj_gby b gZ”~z ghklv aZimkdZ Hkgl\dyy ebhgz ih"
j_"bfZo jZ[hlu ?z hkgh\gZy nmgdpby aZdexqgZ |ky \kgb _gbb hJ]
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Jbkmghdhevp \Zy DK '$&
A:DEXQ?GB?

JZkkfhlj_\ "Zggu_ dhgp_ipbb fh gh k~_eZlv \u\h”~[hldhf qlh i
hkgh\ghc Zdp _ gl klZz\beky gZ kgb  _gbb wfbkkbb \j ~gwd \_s_ kI\
ba dexqg_\uo |j_[h\Zgbc BD:H ij_"tyley fuo d kh\j_f gghfm
Mbl]zZl _ex H~gZdh \k_ wlb dhgp_ipbb h[t_~bgy_| h[sbc ijbg
hjlZgbaZpbb AHL G _kfhljy gZ jZaghh[jZagh_ dhgkljmalb\gh _ |
kms_kl\mxsbo DK bkihevam_Ilky dzkdz” ba fgh _iK\B[WNmM jZkih
dhevp_\hc DK

;B;EBH=J:NBQ?KDBC KIBKHD

1. Bgha_fp_\ : Hkgh\u dhgkljmbjh\Zgby Z\bZpbhgguo "\b]Z
wg _j]_Ibg_kdbo mklZgh\hd . : Bgha _fp_ \ F : GboZfdbg
+F FZrbghkljh_gb _ k +

2. :Zdme_ \ <L _Bjby jZkqg_l b ijh_dlbjh\Zgb_ Z\bZpbhgguo *\
wg_j]l_Ibg_kdbo mklzZzgh\hd < B ;Zdme_\ < : =hem[_\ =
FZjgmdhk + Bah F:B + k

3. Kdb[bg < JZ[hlu \_"msbo Z\bz”\b]ZIl _e_kljhbl_evguo dhi
h[_ki_qg_gb_ kha”~Zgby i_jki_dlb\guo Z\bZpbhggagokdblc]Zl_e_
h[ahj < : Kdb[bg < B Khehgbg < : I1Zedbg i DZaZgv

k
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M>D

IH>OH>U D HP?GD? IJHBA<H>KL<?GGHC G:>?@GHKLB
I1?7IKHG:E::<B:LJ:GKIHJLGUO KBXF

Qhdhc < A dzZg”™ | _og gZmd ~hp_gl
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

IhdZazZgZ ZdimZevghklv fgh]hZki_dlghc hi_jZlb\ghc ihguogdibmyglZ\»_ “ghklb
liz>~"Zgkdhc Z\bZpbb JZkkfhlj_gu ih*oh”u d dhfgékdkghj¢dhhpoghlq gdbo

a\_gv_\ mjh\gy hl*_evgh]h \ha“mrgh]lh km~*gzZ Z 1Zd hkib*"dBdbod hp_gd.
dhfihg_gl a\_gv_\ dzZd [hjlh\u_ kbkl_fu b h[hjm~h\Zgb_ [hjlh\u_ kj_"Kl
hldZah\ hi_jZlhju \uihegyxsb_ "bZ]Jghklbdm b ehdzj&bhjgpbx hldzZal
hkms_kl\eyxsb_ mkljZzg_gb_ hidZah\ b \uiheg_gb_ [eZmhbh¥glhy ihe_Ilgh]lh h
HI~* evgu_ j_r_gby ih hi_jzZlb\ghc hp_gd_ gZ”~_"ghklb jwidbbahgddgukdbo a\_
\b~r_ ijh]ljzffguo fh me_c j_dhf_g"m_fuo “ey bkihevABhggabyjgghqhbhfZlbabj
f klZo zZ\bzZ”bki_Iq_jh\ dhgljhebjmxsbo h[kem b\Zgjlnihfhaé mrguo km~h\ \ Z\

Dexq_\u_ keagidZ "ghklv hp_gdzZ gzZ~_"ghklb f_"ihe_lgh_ h[kem b\Zgb_
we_ f_gl wjlZzlbg_kdbc we_f_gl wjlhl_ogbg_kdh_ a\_gh
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Keh b\rb_ky “ey hl _q_kI\ _gguo Z\bzZdhfiZzgbc wdhghfbqg_
ihlj_[h\Zeb kms_klI\_gghc bgl_gkbnbdZpbb e_bdgc avgklite mZjldzp b b
kh\j f gguo \ha”“mrguo km~h\ qlh ij_~iheZ]Z | qZklub Ih]jZgbq_
| _ogheh]lbqg_kdb keh'gu_ f_"ihe_lgu_ ih~1hlh\db Hkgh\m
hi_jZlb\ghl]h h[kem b\Zgby gZjy®m k ieZgh\uf h[kem b\Zgt
"bZlghklbdz [hjlh\h]h h[hjm~h\Zgby b mkljZg_gb_ hldZah\ < g
f_"ihe_Ilghf h[kem b\Zgbb \uyl\ey Iky b mkljzZzgy_Iky hldz
mkljZgy _ Iky hildZah\ \uy\le _gguo gZ jZaebqguo nZaZo ij_"u”
QzZklh wlzi f_"ihe_Ilghc “bZ]ghklbdb b mkljZg_gby hldzZah\
hij_ ~ ey | \j_fy h[kem b\Zgby \ha"mrgh]h km~gZ e¥XjghkkdzZau\zZ
b [_ahizkghklb ihe_Ih\ < wlhc k\yab hijz\~rZg jhklgujf_[h\Zgbc
kbkl_fzf hi_jzZlb\ghc "bZ]ghklbdb Z 1zZzd _ \hklj_[lhdZgghklv
gZijZ\e_gguo gZ ih\ur_gb_ bo wnn_dIlb\ghklb

< kbem hI\_IklI\_gghklb keh ' ghklb hjlZgbazZpbb _bkkkhkhozZklb
nmgdpbhgbjh\Zgby ~bZ]ghklbg_kdb_ kbkl_fu h[ugqgh- \uihegy:
fZrbgghf wjlhl _ogbqg_kdhf \ZjbzZgl_ khq IZxs f | _ogfbq kdb_ wi
[hjlh\u_ kj_~kI\Z dhgljhey b wj]Zlbg_kdb_ we_f_glu gZij
h[kem b\Zxsbc Z\bZi_jkhgZe DZ "mx |Zdmx kbkl_fm fh gh
khithdmighklv \aZzbfh” _ckl\mxsbo k\wajhd webig gdtibat a\_gv_\ WL.

Gb _  jzkkfzZljb\zxlky ih”oh”~u d hp_gd_ gZ”_ "ghklb WLA
hi_jZlb\gmx “bZ]Jghklbdm hI”*_evgh]h <K lhemqgZ_fu_ hp_c¢
ij_~ihez]lzZz_Iky bkihevah\Zlv ijb mijZz\e_gbb ijhp_kkzZflgty _ jZIlb\g
<K

Hkgh\gu_ ihgylby b ihklZgh\dZ az~Zqb bkke_"~h\Zgby

GZ"_"ghktk\hckl\h h[t_dlZ khojzZgylv \h \j_f_gb \ mklZgh\e_gc
agZgq_gby \k_o izjzf_ljh\ o0ZjzZzdl_jbamxsbo kihkh[dhklv \uihe
nmgdpbb \ az”~Zgguo |j_ "bfZo b mkeh\byo ijbf_g glby | fhg
l[jZgkihjlbjh\Zgby

>Zggh_ klzg~Zjlbah\Zggh_ hij_~ e gb_ \_kvfZ h[s__ b Ijm~g
bkihevah\Zgby d WLA ihwlhfm ~"Ze_ _ "hihegbl_evgh jgKkfZIjb\Z>
gZ”_"ghklv ijhba\h”kI\_ggZy gZz~_"ghklv ijhba\h”bl_evgzZy gz~ _

NmgdpbhgzZevgzZy gz™N_jggkghktv Jhlh\ghklv d [_ahldZaghc |
| g _gb_ hij_~ e _ggh]lh f_“ihe_lgh]lh i_jbh”Z k mqg_Ilhf \_khfh
\hafh guo hldzZah\

ljhba\h~kI\ _ggZy gZ"thgkbklyZz Iky hl nmgdpbhgZevghc gzZ”~_ "gt
glh ihfbfrildZzahi\hl_jb jZ[hlhkihkh[ghklb \kphbdgaldh\j f_ggu_
kzfhmkljZzgyxsb_ky hldZ&yp gb\Zxsb_~ \ kfuke_  blh]Z f_ “ihe_
h[kem b\Zgby ihke_ _"mxs__ \hkklZgh\e _gb_we f glhf k\h_c jZ][F

ljhba\h”bl_evgZy gZ"+ hwmdaklw\Z_| [_ahldZaghklv dZd h”bg ba
ijhba\h~bl_evghkkll jZkkfzljb\Z_fh]l]h dZd h~ghdZgZevgmx kbkl_
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h[kem b\Zgby KFH h[jZ[Zlul\Zxsmx ihlhd aZy\hd gz f_"ihe_Igt
\ha”mrguo km”h\

>ey dhebqg_KkI\_gghc hp_gdb i_j gbke_gguo Zki_dlhkygz”_ ‘gt
\_jhylghklv [_ahldZaghc aZ[hza~z\zZ_fh_ 2\jpfy ihdZaZzZl_ev
hi_jzZlb\ghc Jhlh\ghktbh _jhylghklb IThl]h qglh WLA beb _]h we_ f_
jZ[hlhkihkh[_g \ ijhba\hevguc fhtftb gl _&jhlfdZedgh ijhjz[hlZz_| az”Zg
\j_fyr

N 2B ®gR;

1" -£P;xnmgdpby ]hlh\ghkjllbylghklb Ih]lh qglh \ fhf_gWWYAf_gb
jZ[hlhkihkh[_g

G _kfhljy gZ jZaghh[jZzab_ Ibih\ <K khklZ\eyxnsbo iZjd kh\j_
jZaghh[jZab_ bkihevam_fuo “bZ]ghklbg_kdbo klmkdZf fhkghhf h]
mdZaZlv g_dmx h[h[s_ggmexhkdigm#&dmxyghko fm \u”_e _ggh]h deZzZk
LzZzdZy ko_fz ijbf_gbl_evgh d kh\j_f gguf <K ij_"klZ\e_gZ gZ jb

Nhjfbjh\zgh :gZeba BgrbdZpbyi ThrN\_j "~ _gk ! libgylb_
kblgzez h[ t: jZkihagZ\Zgh_ j_]kaijbyi ehdZebaZplyj r_gbyih hl
! i_Z]bjh\zZgb! ! i

NK HKH

DKWBK|¢:>’ Hi_jzIhj <:>| Hi _jzIhj

Ki_AkI\Z JIGTSM) JL J | | FH (MEL), J
N $00 « 1 JLHAMM) «

DKWBKK
HKH
Jbkmgh&KlIjmdImjgghbq _kdZy ko _fZ “bZ]ghklbgq_kdh]h WLA mjh\gy
a\_gZ \u™_e_gu

(O (=D~
o
a®~a@a®

JbkmghdjzZh \hafh guo bkoh~h\ f_“ihe _Ighc ~bZ]ghklbdb ijb h

GZ jbkmgd_ Z[[j_\bZImju hagagyZddbhdEex¥gu_ kbkl_fu HKH
h{s_kzZfhe_Igh_ h[hjm~Ah\Zgb_ kkKkB_fZKHgk ]jZpbb HKH DKWBK
dhfie_dkgZy kbkl_fZ we_dljhgghc bg”bdZpbb jmé&h)lpZlkeldaZigbb
ihbkdm g_bkijzZ\ghkl_¢c 7URBXEQH6KRRWLQJO PnQaDIONkIVh Hiht
|_ogbqgq_kdhfm h[kem b\Zgi$»x UBO@D IWODLQWHQDQRFHOQQEWDO IF
fbgbfZevgh]h h[hjm”h\Z§limyuBEduipmentList.

< khhI\_IklI\bb kh kiehdbmjkldhc ko_fhc \ ihe_|_ iZjZf_ljbqg_kc
"bkdj_lgZy bgnhjfzpby h[ hldZa_ ihklmiz_I \ KB HKH ]~_ nhjf
mijZ\eyxsbc kb]J]gZe b kb]gZe "ey DKWBK dhlhjzZy ljZgkebjm_1 i
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gZ dZ[bggu_ kj_"kI\Z bg”"bdZpbb b \ kbkligfint pdbhkjjZpbb ijd_
gZebqgqbb gz [hjlm kbkl_fu $&%$56 $LUFUDIW &RPPXQLFDWLRC
6\VWHP bgnhjfZpby h kms_klI\_gguo hldZaZo i_j_"Z _|ky gZa_fgl

ljb f_"ihe_lghc ih”]hlh\d_ hi_jZlhj Ki_pbZebkl dhgljt
jZ[hlhkihkh[ghklv NK b HKH bamqZ _ | ihke_ihe _Igmx bgnhjfZphbx
j_]bkljZzIhjh\ mklgu_ khh[s_gby wdbiz Z b aZibkb \ [djlh\uo "mj
nhjfmebjm_| hldZa b \uihegy_ | ijhp_"mju ih?I\_j"~ gby hldZaZz
ih~M\ _j°"~ _gghlh hldzaz

GZ az\_jrzxs_f wlzi_ f_"ihe_lghc ih”]hlh\db hi_jZlhj |
ijbgbfZxsbc j_r_gb_ ih \uyle_gghfm hldZam nhjfmebjmbl ehdZet
bkihevamy ghjfZzlb\gmx ~hdmf_glZpbx ijbgbfzZz_| gZijbgfbj ih hl
[ amkeh\gh_ mkljZg_gb_ mhklpehg_glhh_ijb jy»_  mkeh\bc [_amk
hleh” _ggh_ mkljZg _gb _

JZkkfhlj _ggu_ azZf _gZgby ihal\heyx|l khihleZ\bbdv kidljimrdkmojdgim
WAL b ]jZn \hafh 'guo bkoh”~h\ f_"ihe_Ighc "bZ]ghklbdb <K jbkm

GZ jbkmgd_  bkihevah\Zgughhhdgdgq lghykbkl fu NK beb HKH |
tijZ\bevguc blh] h[jZ[hldb hIrdZBdgu®x bIh] h[jZ[hldb KIdhiaz K =
i_j\bgghc bgnhjfZpbb h[ hldZa_ wdbiz"’ [hjlh\thamgmgbZe
ihke _ihe lguo hlg_Ih\_klbjRk\Zgb_ 7~ey ih~I\_j"~ gby xthldZaZz
nhjfmebjh\Zgb_ hldzaz i_j_~ _1h ehechdaXedbmpZpby EhldZaz\r_]
we f glzhd km[kbkl _f NK bebijbg¥Hlbd g r gby ih ehdZebah\Zgg
hldZam Bg” _dku | b G ijb i_j gbke_gguo kbf\heZo Im[hagZqgZ»
ijZ\bevgh_ b hrb[hggh_ \uiheg_gb_ |I_dms_c hi_jZpbb Khklhyghb\
maeZfb Z i_j oh”u f_""m kKhkjByyydhz+

Ba ]jznz ke_"m_I qglh \ g_f gZ \k_o ijhf_"mlhgguo wlZiZc
©ijZ\bevgu_2 |1Zd b ©hrb[hggu_2 i_j _oh~u ©aZfhjhadzZy ijhp_kk:
Z 1Zd _i_j_oh” ba ©hrb[hgghc? \ I\b gZ ©ijZ\bevgmkZ2eb d\V JZe

jZ[hl_ WLA gZ ]jZn_ ij_"klZ\e_gu pbdeZfb

lj_~klzZz\e _ggu_ fZl _jbZeu iha\heyx!| ij_"~iheZ]Zlv qglh hp_gdm
fh gh \uihegylv k bkihevah\zZgb f NwmofihZbkfYhy by kljmdIimjgh
ko _fu gz~ _"ghklb WAL nhjfbjm_fhc gZ hkgh\_ jbkhgdBy b ir
liZnZ nmgdpbhgbjh\Zgby WAL nhjfbjm_fh]h gZ hkgh\_ jbkmgdz

Hp_gdzZ gz”~_"ghklb ih kljmdImjghc ko_f_ gzZ”~_"ghklb WAL

< h[s_f \b”_ kljmdImjgZy ko _fZ gzZ~_"ghklb KKG j®KfZIjb\Z_
ij_ ""klz\ey | |Ij_owe f _glgmx ihke_"h\Zl _evghklv [_a j_a_j\bjh\Z
| ogbgq_kdbc we f gl b wj]JzZlbg_kdb_ we f glu b jbk
\hkklzZzgz\eb\Zz_fu_ Wekfmgdeh\gh g_ij_julguf dhjhldhi_jbh”bq_
dhgljhe_f I _ogbqg_kdh]h khklhygby b i_jbh”bg_kdbf h[lkemtb\Zgb_
k i_jbhrbg_kdbf dhgljhe_f khklhygby b i_jbh~bqg_kdkgflin[kbm b\Z¢

h[jZamxl keh guc khklz\ghc we_f gl Nmgdpbhgbjh\Zgb_we
dzd ihke_~h\Zl _evghklv q_j_~mxsboky bgl_j\Zeh\ jZ[hlhkihkh
hp_gb\Z _fuo khhlI\_IkI\ _ggh kj _“g _c gZjZ[hldhc gZghlfdZza 7 b
\hkklZgh\ei.gby
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.......................

Jbkmgh&KK& ~bzZ]ghklbg_kdh]h WAL

< dzZq_kI\_ hkgh\gh]h ihdZzazl_ey gzZ”~_"ghklb we_ f _g¢§Z ~"Ze_ _
hi_jZlb\ghc ]Jhlh\g¢glb jZkkgblu\Z _fuc dZd ijhba\_"~ gb_ dhwnn
]hih\ghklpR; b \_jhylghklb [_ahldzZaghk jZIRItaz”zZ\zZ_fh_ \j_fy
f "ihe _lIgh]h h[kem b\Zgby
1ZjZf _ljbg_kdzZy BpPpg#zZZdimZevguo ~ey WAL aZdhgZo jZkij_’
h™ | Julv \uiheg_gZ k bkihevah\zZgb_ f ke_"mxsbo aZ\bkbfhkl _c

ijb wdkihg_gpbZevghf jZzkij_~ e _gbb

| '3 L 'FA®S; (1)
ijb 1ZffiZzkij _ gbb
| &L jé e OR-F 2)

ijb jZkij_~_e_gbb <_c[meeZ
|5 L Bli:,,éc 3)
ijb ":jzZkij_"~_e_gbb

/E>s
L £ @AF <z—@A| E@ = A 4)

] da b 3da+izjzf_lju khhi\_Ikl\mxsbo aZdhgh\ jZki4]ZffeZ gby
nmgdpby
Lh]"Z tjp jZzkkqgblu\z_fhf dzd

wel S g g 5)

agZqg_eogigR;ijb ijhbal\hevghf aZzdhg_ jZkijifth eldhbyv7hbj_~ e gh
ih nhjfme _

Wi 20 LW;E|§E|:§;®§ (6)
JZkkfhljbf kbimZpbx dh]*"Z wj]l]Zlbg_kdbc we_f_ gl nZkehygh fh _
khklhysbf ba ~“\mo qZkl_c¢c h~gZ ba dhlhjuo dhgljhebphm |ky g._
i_jbh"bqg_kdb Z Nppbvvoge kdb < wlihf kemqzZ_ _klv \_jhylghklv
kdjulhl]h g _k\h_\j_ f ggh \uy\e _ggh]h hldZaz \' I _g_gb_\j_ f gb

168



Lh]~Z ijb ijhba\hevghf aZzdhg_Tdkijb”i §bgbpqghklib chgljhey
dhwnnbpb_gl hi_jZIb\ghc-}hPh\tghKklpulv jZkkqblZg ih nhjfme

Wi L>UF:Uab gk %2, |:8; 7)
]*a+\ _jhylghklv eZl _glgh]h nmgdpbhgZevgh]h bIﬂiZ_a(f—Z we f glz
\kihfh]Zl _evgu_ i_j_fa dga + bgl_gkb\ghklv hldZah\ b bgl_gkb\¢

\hkklZgh\e _gby nmgdpbhgZevghklb we_f_glZ

ljb nmgdpbhgbjh\Zgbb WLA \hafh g \ZjbZgl dh]*Z wj]Zlbg_Kkt
ijb bo hldza_ fh]lml [ulv aZf_g_gu j_a_j\gufb ki kenZg@bklZfb
kdhjj_dlbjh\Zgguc dhwnnbpb_g2hjhlh\ehykllkky aZ\bkbfhklvx

wikL we® U F, | ; (8)

1" -gxjZg__ jZkkfhlj_gguc dhwnnbpb_@Il£]himhylgkllbly azZf_ gu
we f _glzZz jzZkkqgblu\z_fzZy ijb imZkkhgh\kdhf jZkij_~ e _gbb ih az

ot KR . uoio

I L (©)

£>720'> 28 gn2 20k
< aZ\bkbfhklb i_j_f_ggu_ a&[bhagdghxkZl_evgZy i_j_f _ggZy
=La@®6 tbkoh”gh_ dhebqg_kl\h aZiZzkgais bgk dkigighklv hldzZzaz
we_ f_géz&\j_fy ihklz\db azZiZzkgh]k mbjH] @lZqgZeZ ihiheg_gby aZziz
we f _gll\G %Fs
lhke  hp_gdb kdhjj_dlbjh\Zggh]h dhwnntimz cg'l Zg ythl h\aydZab gb
bkihevam _|ky \ aZ\bkbfhklp \f_klh
ljb hp_g@:P; ijbf_gbl_evgh d ko_f_ WAL gZ jbkmgd_ j_d
aZ\bkbfhklb
we f gl Ney ijbdbrhggaZ\bkgb ghdibl v+ Z "ey ndhgg_gghc =
we_f_glu b Ney ijbdb”"hggltbkpfhlgldiy * Z “"ey mlhgg_gg
)
khklZz\ghc we_f_gl Ney ijbdb "hq@Zhbkbphkjab = Z "ey
mlhag_gdHc =
"ey \k_]h aazZdBkbfhklv
lhke jzZkq_|1Z gZ~_"ghklb hI® _evguo we f glh\ j_améklbjmxsZ
WLA fh _1 [ulv hij_~_e_gzZ ih ba\_klguf nhjfmezf "ey ihke
kh_~bg_gby we_f_glh\
Hp gdZ gz~ _ "ghklb ih ]JjZnm nmgdpbhgbjh\Zgby WLA
ljb gZebqgbb ]jZnbg_kdhc fh” _eb \ZjbzZglh\ oh”Z f_ “ihe _Ighc
\hafh 'gZ hp_gdZ jy*Z \ _jhylghklguo ihdZaZl e ¢ gZ hkKdhh\_f _I|h
ZgZebaZ ]jZnh\ > @ GZijbf_j ”"ey ijhbalhevgh]h jZaf m _ggh]h ]
iml_c jhllh maek]hhmaeZplbdeh\ h[jZlghc k\yab hp_gdZ \_jhylghl
f “ihe _Ighc ihA]hlh\db6&igfhimllb[ulv \uiheg_gZ ih h[s_fm ijZ\bem
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klg>|g>®>|_oU?2x;:U?2xa:U2x ;
U2y :U?2ga:U2x; ’

1" 25\ _jhylghklv i_j M*4qbjiHjm e_"Zs_ fmegZ imiphylghklv

i _j_"Zgbk-ifm pbdem h[jZlghc k\yab jzZz\gZy ijhba\_"~ gbx \_jhylghl

j_[iZf khklzZ\eyxsbf wlhl pbde h[jZlghc k\yab

€L (10)

ljbf_qZgby

1. < gbkebl_e_ijzZ\bez "he gu [ulv ij_"klZ\e_gu lhevdh |_
k\yab dhlhju_ g_ dzZkzZxlkyegpaeh\ gZ imlb

2. < agZf_gZl_e_ ijZ\beZ "he gu [ulv ij_"klzZ\e_gu Ilhev

h[jZlghc k\yab dhlhju_ g _dZkzZxlky maeh\ kf_"guo phbdeh\ h[jZ
dhlhju_g_ kf_"gu *jm] k ~jm]hf

Ihkljh_gguc gZ hkgh\_ jbkmgdh\ b jZaf_q_gguc ]jZn nmgdr
ijb f_"ihe_lghc ih"]kaKh\Vg _"klZ\e_g gZ jbkmgd_

JbkmghdjZah nmgdpbhgbjh\Zgby WLA ijb f_"ihe_Ighf h[kem b\.

< ]jZn_ bkoh”guc b az\_jrZxsb_ maeu khhil\_Ilkl
khklhygbyf WLAhy\et gb_ khh[s_gby h[ hldZa_ HKH beb N
g_hij_"~_e_gghklv [ehdbjmxsZy \uimkdifK*\ehgghklv £lj [mxsZy
azljzl \j_f _gb ij_\urZxsbo "ebl_evghklv f_ “ihe_Igh]Jh h[kem"l
hij_ ~ e _gghklv iha\l\heyxsZy \uimkd WKh[\silggulc blh] h[jZ[hldb
khh[s_gby h[ hldZa_ HKH beb NK

ljhf _"mlhggu_ maeu wh khklhygby WLA khhl\_Ikl\mxsb_ [b
hi\_1zf ~g 4+ gZ ke _"mxsb_ \hijhku tkhh[s_gb_ ijbgylh KM
khh[s_gb _ knhjfmebjh\Zgh wdbiZkhHh[s_gb + knhjfmebjh\Zgh
Z\bZi_jkhgzZehf" khhi[is_gb_ ijbgylh hi_jzZlhjhf khh[s g
"hdmf_glbjh\Zgh" khh[s_gb_ ih”I\_j°~ _gh hi_jZlhjhfhldZa +
ehdZebah\zZg'"r gk ih ehdZebah\Zgghfm hldZam ijbgylh hi_jZlhijt
10 £+ mkljZg_gb_ hldzZaz [_a mi&h\bg"gb_ HhldZaz k; M@keh\byfb"
mkljZzg _gb_ hldZazZ hlehmkghg "gb_#ldzZaz \hafh gh \ oh”_f_ "ih
h[kem b\Zgby"
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GZebgb_ \ 1]jZn_ ~\mgZijZ\e_gguo j_[_j Z 1zd _ pbdeh\ h]
g_h[oh~bfhklb \ha\jZl eh]bdb nmgdpbhgbjh\Zgby WLA d ij_"r_
LZdb_ h[jZlgu_ | _ogheh]bg_kdb_ i_j_oh”u “himkdzZx\glgc” bckl\mx
wdkiemZzZlZplblgdg _kdhc *hdmf_glZpb_c

ljb ba\_klguo \ _jhylghklyo ;¥ é6mthf bj-uf maeZzZfb fh gh
\hkihevah\zZ\rbkv ijZ\behf hp_gb\zZIlv \_jhylghklb j_ZebaZpbb
mqgZkldh\ iml_c gZ ]jZn_ nmgdpbhgbjh\Zgby lhemqg_ggu_
jZkkfzZljb\zZlvky dzZd hp_gdb gZ”~_"ghklb WLA b bkiheMah\ZIvk)
mijZ\e_gby f_"ihe_Iguf h[kem b\Zgb _f <K

lhemqZ fu_ hZddpdbms klI\m yleyxlky \¢jpmagghflolb [ ahldZaghc
jZ[hlu WLA \ k\yab k g_f bkihevamy b fhlmljdulv jZkkql
agZg_gby hi_jzZlb\ghc Jhlh\ghklb a\_gZ

Hp_gdZ gzZ”~_"ghklb ih ijhba\h”bl_evghklb WLA

Keh 'ghklv ko _fu nmgdpbhgbjh\Zgby WLA \ _jhylghklguc ozZjzdl
ij_~ihe_Igh_  h[kem b\Zgb_ b \j_ f gb h[kem b\Zgby aZzZy\hd
bkihevah\Zgb_ ~ey hp_gdb gzZ”~_ "ghklb ih ijhba\h~bllhévghklb
| _hjbb fZkkh\h]h h[kem b\Zgby LFH

< ihgylbyo LFH jzkkfzljb\zZ_fh_ WLA bf__| jy®» hkh[_gghkl_c
1. BagZqZevgh bf_y \ k\h_f khklz\_ Ijb we_ f _glZ jbkWLAKk Ihqgd
\dexqZ | lhevdh ~\_ h~ghdZgZevgu_ kbkl_fu fZkkh\h]Jh hl[kel
h]_ki_gb\Zxsb_ ihlhggh_ f_“ihe_Igh_ h[kem b\Zgb_ <IK Wj]Zlbc
ij _"klz\ey | -KFB wj]Zlbg_kdbc weKKFHgl L _®gbg_kdbc we f gl
yleyykv gZklvx [hjlh\h]h h[hjm~h\Zgby ©k\h_]h& <K bkhkhevam_I|
KFH ih f_ j_ ihklmie_gby aZy\db gZ f_"ihe_Igh_ h[kem b\Zgb_ ©Kk'
2. KIlhozZklbg_kdzZzy k_tv baKkHHhimkdZ | gZebgb_ hg_j_ "~ c aZy
h[kem ' b\Zgb_ gZdhibl_e_c HAbg IZdhc gZdhibl_ev jZkiheh  _
KFH2.

3. ljbagzZdZfb hldZazbKKRH ih ijhba\h”bl_evghklb y\eyxlky ij_djZs
nmgdpbhgbjh\Zgby gZ \j _fy ij_\urZxs__ Ahimklbfh _
ijhba\h~bl_evghklb jblfbgghklb hit_ fZz f_"ihe_lguo h[kem'k
mklZgh\e _ggh]h mjh\gy _keb hg mklZgh\e g

4. IThdzazl_eyfb gzZz”~_"ghklb ih ijhba\h?bl_evghklb jZkkfzZljb\ZxlIl
[ ahldZaghc jZ[hlu ih ijhba\h~bl_evghklb dhwnnbpb_ gl ]
ijhba\h~bl_evghklb dhwnnbpb_ gl jblfbgghklb ih ijhba\h”"bl_evgh
5.JZkq_| gz~ _"ghklb ih ijhba\h”bl_evghklb \uihegy_ Ilky ijb “hin
KFH g_aZ\bkbfu ihlhdb hldZah\ klZpbhgZjgu \j_fy % "~m hilc
\hkklZgh\e _gby bf_xI wdkihg_gpbZevgh_ jzZkij_~_ e _kgblb ijhba)
hij_ ~ ey Iky ijhba\h”bl_evg8hklvx KFH

K mq_Ihf jZkkfhlj_gguo aZf _gZgbc \ _jhylghklv [bahhdZaghc
ijhba\h”bl_evghXkikgblu\Zz_|ky dzd
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7:U7—UU-

|a&de L A &Bai) F — @l q (11)
A — B 12)
}og? by

ijb mkeh\bb3,qPh3e.

< aZ\bkbfhklyo b i _j_f_gogu_ Rh[hebEZgdAxghklv
ijhba\h~kl\_gghc Kftpkoh”gh_ gbkeh g_h[kem _gguo azZy\hd \ g
d&agd = bgl_gkb\ghklb hldZah\b KkF&& + bgl_gkb\ghklv hldzZah\
gZdhibl_ey + \j_fy \hkklZgh\e_gbly ¥Fag =+ ghfbgZevgZy
ijhba\h~bl_evghklvbKIlkHH

ljb jZ\ghc ghfbgZevghc ijhba\h”"bl- eMghkKHH KHRWnnbpb gl
]hih\ghklb kg Rdj_~_ey_lky dzd

We oy L wg ® w@&UJ FkU F wo® §4 (13)
1~ W;ELU>—L;®£idhwnnbpb_gl Jhlinhg hik FiH \ ke LBUE O
WABLU>—Z®}%idhwnnbpb_gl ]Jhih\ghklb gZdhibl_ey
L A®EF A® £
) R®EE
6 Ta O B0k en,
, 7 WEATELES T
EA®L®z-! . S NMFU
A |®-'5@®£F'Z‘w®£, ® s
O i €, ®L® § Q
+ dhwnnbpb_gl gZeh  _gby ihl_jv gZ ijhkikehKeFHgu_ ijhklhyfb
K F HL.
Bkihevamy agZq_gby ihemqg_ggu_ gZ hkgh\_ Bghc dhwn
]Jhih\ghklb k_Ib ih ijhba\h~Rlgf@tvghkib _gblv ih nhjfme _
Wy s34 6 L weisw ® bSa e (14)

>ey hp_gdb gzZz”~_"ghklb ih ijhba\h”~bl_evghklb ij_"klZ\ey_ |ky
bkihevah\Zgb_ b fh”_e_c gZ hkgh\_ fZjdh\kdbo pc_©Jb[\edpZklghl
jZzafgh  _gby?® K mq_Ilhf ki_pbnbdb f_"ihe_lgh]h h[kerkyb\Zgby
JZkkfZljb\ZIlv wjlZlbgZkldhmW LA dZd h”ghdZgZevgmx KFH ~hir
hg j _"v aZy\hd =jZnbqg_kdzZy fh” _ev nmgdpbhgbjh\Zgby |IZdhc
jbkmgd_ GZ "Zgghf jbkmgd_ ijbgylu ke_&lmixdsibg | hgkla\pghdkllgby
\oh”gh]h b \uoh”~gh]h ihidXkrekdiiylgphb OKFH k\BEkhkdhygb
©KFH azZgylz hq_j5abtkhlkliIhygby ©KFH azZgyliZs \alZgy\hd®bb
©KFH azZgylz \ntq_gZ%ybhhd?
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a a a a
(o)) a(®)
a a a a
Jbkmghdh™t ev WLA \ \b?* h~rghdZgZevghc KFH k hg_j_"yfb
ljb “hims_gbyo h imZkkhgh\kdhf aZdhg_ ihklmie_ebghdZy\hd |
aZdhg_bo h[kem ' b\Zgby \\ _%®yl-h[hapgddgbklv [_ahldZaghc jZ[h
KFH “ey klZpbhgzZjgh]lh j_"bfz fh gh jZzkkqgblzlv dzd

. U?E
laok U Formoe

U7 (15)
< \_jogyy az\bkbfhkiv khhi\_IkI\mE MKeZn gbx g b M@TZ x

ELUDhwnnbpb_gl hi_jZIib\ghc Jhiwdghkhb KFHIv jZkkgblZg dzd
ijhba\_~ gb_ j_amevlZlh\ jZkq_IZ ih aZ\bkbfhklyf b

A:DEXQ?GB?

Hij_~ e _gu hkgh\gu_ | _jfbgu b h[sb_ ih?*oh”u d j_r_gbx aZ”"Zc
h[s ¢ hp_gdb gZ~_ "ghklb | _ogbg_kdh]h b wj]Zlbg_kdh]h we f_
[Zdb\mZbfh” _ckl\mxsbo we f glh\ jZkkfhlj _gZ dzd wk]lhlfuogbq kc
f "ihe _lIgh]lh h[kem b\Zgby \ha“mrguo km”"h\

lj_ “eh” _gu kihkh[u fgh]h\ZjbZglghc hp_gdb gzZ”~_ "ghklb WLA
hkgh\_ ZgZebaz kijmdIimj&khdkkloevah¥Zgb_f nhjfme iZjZf_Iljbqg_
hp_gdb ijb jZaebqguo azZdhgZo jZkij_"~_e_gby gZ hkgh\_
nmgdpbhgbjh\Zkbybkihevah\Zgb_f nhjfmeu FwahgZ gZ hkgh\
ij_~_evguo ijhba\h”klI\_gguo \hafh 'ghkl_c ijhba\h”bl_evghklb

<k_ \Zjbzglu hp_gdb gz”~_"ghklb ~h\_~_gu "h ijbdezZ”~gh]h
ijh]jzffguo dhfihg gl ey W<F >Zggu_ dhfihg_glu bgl_]jbjh\Zg
iZzd_| ki_pbzevghlh ijh]jzffgh]lh h[_ki_q_gby Fh”_ev_j b
h[jZzah\zZl_evghf ijhp_kk_ BN F=LM =: ih gZijZ\e_gbx ih”]hlh\
j_dhf_g"m_fuc ”"ey mijZ\e_gby f_“ihe_Ighc ih”]Jhlh\dhc kh\j_
wdkiemZlbjmxsbo hj]j]ZzgbazZpbyo ]jZz ' *"Zgkdhc Z\bZpbb

;B;,EBH=J:NBQ?KDBC KIBKHD

1. < _ebgqdh BZB_"ghklv b | _ogbq_kdZy "bZ]ghklbdz ZzZ\kZpbhggh
e_dpbc b ijZzdlbg_kdbo azZgylbc B B <Bedbhmihd <B<ABEBYhdh
\h_gguc bgklblm k

2. >Ze pdbc K < Nhjfbjh\Zgb_ wdkiemZlZpbhgghzldogbqg_ kd
\ha“mrguo km~h\ ]jZz ' ~Zgkdhc Z\bZpbb K <ha*Zerguabc
l[jZgkihjl 1k
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10.

11.

12.

13.

14.

15.

16.

>jm - bgbg = < :gZeba wj]lhl_ogbg_kdbo kbkl_f F = < >]
Wg_jlhZlhfbanzl Kk

Fwahg K Pbff W&g dljhggu_ p_ib kb]JgZeu b kbkl _:fu lh™
BhgdbgE Fbj - k

GZ~_"ghklv | _ogbg_kdbo kbkl_f KijZz\hggbd lh~"Fj_~ B
JZ"bh b k\yav k

IbkzZj _gdh &€ &gbqg_kdZy wdkiemzZlZpby b j _fhgl Z\bZpbhgguo
kbkl_f b ibehlgZZ9hZpbhgguo dhfie_dkh\ < G IbkzZj_gdh
Kzfzjz Ba” K=:M k £

KZ\_gdh\ F :\khfZlbazZpby mijZ\e_gby | _ogbqg_kdhc wdkict
Z\bZpbhgguo kbkl_f F <FKZ\[Zgkhihjlt kt

Khklhygb_ [_ahiZzkghklb ihe_Ih\ \ ]jZz'~"Zgkdhc Z\ghZddbb ]Jhkm
khlezZr _gby h ]ljZz ' "Zgkdhc Z\bZpbb b h[ bkihevah\Zgbb \ha”"m

\ ]  F_""mgZjh~"guc Z\bZpbhgguc dhfbl_| K:D +
L ogheh]bg_kdb_ kbkl _fu L ogbg_kdb_  Ij_[h\Zgby d f
gZ”_"ghklb ih izjzf_ljzf ijhba\h”bl_evghki88. #+=HKL
=hkklzg”"Zjl k +

Qhdhc <Bgkljmf_glu g_izZjzf_Iljbg_kdhc gzZz~_"ghklb Z\bZpbhg
ijb p_gamjbjh\Zgguo ~Zgguo < A Qhdhc F_""mgZjh~guc
ZgZeblbqg_kdb cCreugEppertot

Qhdhc < Bagkljmf_glu ijbgylby ~bZ]ghklbg_kdbo j r_gbc ih
Z\bZl _ogbdb \ mkeh\byo g _hij_ "~ e gghklb b jbkdZz <
F_""mgZjh~guc bgnhjfZpbhggh+ZgZebCkedeBxddsto <mjgZe

2016.

Qhdhc BkMAhevah\Zgb_ ~bki_jkbhgguo jZkij_~_e_gbc “ey hp_og

wjlhl_ogbqg_kdbo h[t_dIlh\ < A Qhdhc dimZevgu_ ijh[e_
jZa\blby J]jz ' ~"Zgkdhc Z\bZpbb JhkkblW ¢ mjgdplid!|pm”kdhc
dhgn_j_gpbb ij_ih*zZ\Zl_e_c¢c gZmqguo jZ[highdmikh ZB&byZglh
BN F=LM =: K +195.

Qhdhc < W e dljhgguc |jSpderdiSM ih ehdZebaZpbb hldZah
h[hjm~h\Zgby kZ fAirbudh\ < A Qhdh&_ ""mgZjh~guc

bgnhjfZpbhgghxZgZeblbq CratleExperiggZ e

Qhdhc <WA dljhgguc ljbgBEhgtzpbhgguc Jpeken}ley h[mqg_gby
h[kem b\Zgbx kZfhgbus\ < A QhdhcF_""mgZjh~guc
bgnhjfZpbhggh+ZgZeblbqg_ CketbExpertggZ e

Qhdhc <HPA gdZ khojzZgy_fhklb zZ\bZpbhgghc | _ogbdb < A
DZ[udbg K[ GZmqgu_ Ijm~u Z*txgdlh\ b khbkdzKkde ¢ <ui
B<<:BB i K6.

Qhdhc <HB_gdZ i_jbh~bqgghklb ijhnbezdlbg_kdbo jZ[hl ijb
Z\bZpbhgghc | _ogbdb < A Qhdhc : < DZ[udbg_J < QI
[jm~u Z~txgdlh\ b khbkdzZl_e_ BjdwlikadkdB <:BB k -79%

174



17. Qhdhc <>hPAmklIbfuc i_jbh” hkgh\Zgby ijh]JghazZz |_ogbqg_kdh]
h{t_dlh\ Z\bZpbhgghc | _ogbdb < A Qhdhc J < Qhdhc
i Bjdmlkd Ba”“+\h GB BK=L M32. +
18 Qhdhc < GE™_"ghklv wj]Zlbqgq_kdbo kbkl_f ij_~mij_""~_gby
kbimZpbc gZ h[t_dlZo ijhfure_gghklb b ljZgkihjlZhc<s A Qhc
<_klgbd Bj=LM « Bjdmlkd Ba”“+\h KB BpPSLM +
19. The Manual Airport CDM Implementation, April 2012,x@rsion /Airport CDM
adverse conditions, EUROCONTROL, 359 p.

M >[629.7.083

HP?GD: <EBYGBY F?LH>: L?0GBQ?KDH=H H;KEM@B<:GBY
IHKHKLHYGBX G: WNN?DLB<GHKLV IJHP?KK: L?0GBQ?KDHC
WDKIEM:L:PBB <HA>MRGUO KM>H<

Qbgxgbg X -Fl1 _6g gZmd ijhn
= jZkbfh\z ? > dZg”™ |_og 9gZmd "hp_gl
;hkuo G G dZg”™ |_og g9Zmd
N=;HM <H F=LM =:
] Fhkd\z

< ~Zgghc klZlv_ ij_"klZ\e_gZ hp_gdZo\ghhay gdkdhFh Ih{em b\Zgby ih khklhyghb
gZ wnn_dlb\ghklv ijhp_kkZ I _ogbq_kdhc wdkiemzZlZpbb \ha“mrguo km~h\

Dexq_\u_ kehVB™ | _ogbg_kdh]h h[kem b\Zgby | _ogbqg_kdZykwmd¥iemZIZpby
Z\bZpbhggZy | _ogbdZz

L _ogbg_kdh_ h[kem b\Zgb_ LH ih khklhygbx h[tdlIh\L Z\bZphbl
ij_ ~ihez]z_ | qglh i_j_ g_gv b i_jbh~bqgghklv \uiheg _gby jZ[hl ih
km~rh\ <K hij_~_eyxlky nzZdlbg_kdbf | _ogbqg_kdbf kjlbkihiwgb f hJ[
hkgh\ghc ijbgpbi f_Ih~Z LH b j_fhglZ khokBglhgtgbXj +t[h\Zgby ih
kh[ex” _gbx kljh]lhc ieZzgh\hklb ijb ijh\_~ gbb jZ[hl ih LH b j_fhgl

Hr"gZdh iezZgbjm_fufb a”~_kv y\leyxlky ebrv gzZklv klzZg”Zjlgu
hi_jZpbc ih gzZjz[hld_ jZ[hlu ih |_ogbqg_kdhfm “~bZ]ghklbjh\Z¢
hit _dlh\ b i_jbh~bgghklv bo \uiheg _gby J ]mebfihghfyggpu_ ~ fhg
\hkklZgh\bl _evgu_ jZ[hlu gZ h[t_dlZo \uihegyxlky Ilhevdh i
"bZ]lghklbjh\Zgby b dhgljhey

>jm]lhc \Z guc ijbgpbi h[kem b\Zgby ih K\hkN\jyfbgxghzx
ij_"mij_"~ gb_ gZjmr_gbc jZ[hlhkihkh[ghklb nmgdpdbhgZevguo
hldZah\ ba”_ebc NK ijb mkeh\bb h[_ki_g_gby bo fZdk®hlhzevgh \
"h azf_gu Ij_"mij_"bl_evguc oZzZjzdl_j ijb wlihf W[j]l]EKgbgphA@Zbbky i
ihklhyggh]h gZ[ex” _gby ijb wdkiemZIZpbb aZ mjh\gyfb _§2" "ghk
| _ogbqg_kdbf khklhygb_f NK b hI*_evguo ba”_ebc 7~ey k\h_\j_f
ij_~"hldZagh]h khklhygby ihke_ _"“gbo k ihke_"mxs_c aZf_ghc ba”_
bo izjzf_ljh\
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< aZ\bkbfhklb hi \hafh ghkl_c hij_~_e_gby ij_"N_evghl]kr
jZ[hlhkihkh[ghklb h[t_dIlh\ \ ijhp_kk_ wdkiemzZlZpbb b hl ijbgyl
mklZgh\le _gby kjhdh\ bo azZf_ g gZ <K jZaebd@pbhb kIJAI| hllb&Z awd k
h{t_dlz ~h ij_"~hldZagh]lh khklhygby < KkhhI\_Ikl\bb k wlbf j
dhgljhe_f mjh\gy gZ~_"ghklb DMG LH k dhgljhe_f izjzf_Ijh\ D

HI" evgu_ h[t_dlu mklZgh\e _ggu_ gZ kh\j_f gguo <K fh gh
lhevdh ih h*ghc ba mdZaZgguo kljzZl _]bc

<g_"j_gb_ f_Ih~"Z LH ba”_ebc k DMG ij_"iheZ]Z_| j_wvogb_ jy~Z
b I _ogbg_kdbo az”~Zq \ Ihf gbke_ hj]J]ZgbazZpbx[jb[hkdb\gh]h
bgnhjfZpbb h gz~ _"ghklb ihal\heyxsmx hij_"*_eylv nZdlbg_kdb_ |
kjz\gb\ZIlv k _]1h ghjfZzlb\guf agZq_gb_f b ijh\h*"blw Z9Kléba \hafh
kharZgb_ dhfbkkbb "ey ijbgylby j_r_gbc h \hafh ghkZpbiph*he  _
ba”_ebc Ih]l]h beb bgh]lh Ibiz ~h hldZzazZ b jZajZ[hldb f_jhijbylb
mjh\gy bo gzZ”_"ghklb Lzdbfb f_jhijbylbyfb fh]lml y\blvky
"hihegbl _evguo jZ[hl ih LH b j_fhglm baf g gb_ i _jbh”bqc
gZ”™_"ghklb baf g _gb_  mkeh\bc beb j_"bfh\ wdkiemZlZpt
dhgkljmdlhjkdbo ~hjzZ[hlhd i_j oh” gZ kljZl_]Jbx wdkiemZlZpbb <

<Z ghc hkh[_gghklvx kljzZl _]bb wdkiemZ|IZpbb k DIM&viki&y |ky _
gZijZ\e_gghklv hjb_glbjmxszZy Z\bzZdhfiZgbb gZ jb]lmeghghb hp_c
<K d [_ahiZkghc b wdhghfbqgqghc wdkiemZ|ZpdhbggGa& tkghhAgbt
hkms_ kl\ey Iky _“bgkl\_gguc ey wlhc kljzZl _]Jbb kihkk[ mijZ\e
iml _f j _ZebazZpbb f_jhijbylbc hdZaul\Zxsbo \ha”_ckl\b_ g
wdkiemZlbjm_fuo ba”_ebc "Zggh]h Ibiz 1jbf_g alby KI[BMGEbb h]
ba” ebc “he gh ijhba\h”blvky k mq_Ihf bo wdkiemlZljbkbihdyguo k"
gZ”~_"ghklb Z Izd _ j_Zevguo \hafh ' ghkl_c “ey \uiheg_gby baeh’

P _e_khh[jZaghklv ijbf_g gby kljzZl_]bb wdkiemZIZphlik k DMG
"he gZ hij_~_eylvky k mq_Ilhf \hafh 'ghklb ihemqg_gby wdhghfbq.
wdkiemZzZIlZpbb iZzjdz <K

ljb "Zgghc kljzl_]1bb djbl_jb_f I_ogbq_kdh]h khklhypgdyokh\hdmi
ba” ebc NK y\ley |Iky mjh\_gv gZ”~ “ghklb \ujz Zz _fuc kh
ihdzazl e f LZdhc ihdZazl _ev “he g g_klb fZdkgdonfkdghhjfz
khklhygbb ba” _ebc [ulv m~h[guf 7~ey ijh\_~ gby hi_jZIb\gh]h
ZgZebaz Z |1Zd _ Julv djblbgguf d baf_g gbx mKehGlZd[wekiem?Z
ihegh wlilbf |Ij_[h\Zgbyf \ mkeh\byo wdkiemZlZpbhhlZ\gQZplbhgghc
ke_"mxsb_ ihdZazl_eb izjzf_I|j ihd&ht8Z dhddzZzqBklguc kemqgZc ql
hldZah\ ba”_ebc ijboh”ysboky gloop g gZe_1Z +

Lj [h\Zgby d bgnhjfZpbb ih gzZ”~_“ghklb ij_~mkfzZljb\zZxl
ghf _gdeZlmju bkoh”ghc bgnhjfZpbb hjl]ZgbaZpbhgguo nhjf
ij_"klZ\e _gby k mdZazZgb f f_klZ ihemq_gby Z7”j &kZohél@g\e gby

Ghf _gdeZIlmjZ bkoh”ghc bgnhjfZpbb ~he gz \dexgZlv qbkeh I
hldZaZz f _ klh ijhy\e _gby ijbgbgm ijhy\e _gby ihke ~kl\by
\uyle_gguo aZ dhgljhevguc i_jbh”~ \j_ f gb gZe_ | gZ[ex™Z_ fh
ba” _ebc aZ dhgljhevguc i_jbh~ \j_f gb klhbfhklv aZf_gu ba”™_eb
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Dhgljhev mjh\gy gZ”~_"ghklb kh\hdmighklb h”ghlbiguo ba”_eb
klZlbklbq_kdbfb f_Ih~Zfb

>ey h[jZ[hldb bkoh”ghc bgnhjfZpbb bkihevamxlky ba\_k
fZl_fZlbg_kdhc klzZlbklbdb hp_gdzZ izjzf_Ijh\ [j4Hij_~_éhdby ih
fZzdkbfZevgh]lh ijZ\"hih~h[by fhf_glh\ jZa™ _eyxsbo jZa[b_g
klZlbklbg_kdbo ]bihl_a h aZdhg_ jZkij_~_e_gbyjgdjb[midhd ~h h
mqgblu\Z _Iky i_j f _gghklv izjdZz b h[t_f \u[hjdb > @

>ey dZ ~"hc NK ijb\h*ylky nzZdlbqg_DgbhlaeZghghbygZjm _gguo
wdbiz" _f \ iheDlIZobtbg _g-fgbgbqg_kdbf i_jkhgZelf Bkl =

>himklbfu_ mph\ghij_ " eyxlky ih \ujzZz" _gbx

D . F DAl
I F+tkj_"g__ agdnppweZ_ihke_"gb_ beb f_kyp_\
1kj_~g__ d\Z~jZIbggh_ kkd 8Agodd
Dtdhwnnbpbagidq _gby ijbgbfzxlky \{"%jiZahg_

Nxi_jbh” gZ[ex™_gby beb f _kyp_\
GZ jbkmgdZo b ijb\h”ylky nZdldy_kdb_ agl2qg-dley NK
ih :L32+trZkkb kzZfhe319Z :

Jbkmghdg&aq _Bb  "ey rZkkb kZfhe lih f _kypZzf

Jbkmghdgaq _gb_ "ey rZkkb k4fihe lith f_kypZf
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KIljZzl _1by wdkiemZIlZpbb <K k DI ij_"klzZ\ey_ | khblec ikh\hdmi
hij_~_ e _gbx j_"bfh\ ~bZ]ghklbjh\Zgby ba”_ebc b ijbgylbx
g_h[oh”~bfhklb bo LH azZf_gu beb j_fhglZ gZ hkgh\_hbgnhjfzZpl
| _ogbqgq_kdhf khklhygbb 1Ijb "Zgghc kljZl_]1bb blierbl pmkbky fu
bkihevamxlky ~h ij_~hldZah\h]h khklhygby

>ey \uyle _gby ij_"hldZah\h]h khklhygby ba”_ebc fh | bkihev
gZagZq_gby mij_""Zxsbo “himkdh\ gZ "~bZ]ghklbglkdbh”izZzjzf |
mij_ "~Zxsbf "himkdhf ihgbfzZxl kh\hdmighklv agZq_@gbggiudjZf_Ijh
f_ " m ij_~_evguf b ij_~hldzZah\uf mjh\g_f izZjzf _|jZz <uoh”" i
ij_~ _evguc mjh\_gv hagZqgZ_ | hldZzZa Z "“hklb” _gb_ ij_"~hldZz
g_h[oh”bfhklv \uiheg_gby jZ[hl ih LH beb aZf_gu ba”_eby

J_"bf "bZ]ghklbjh\zZgby ij_~klZ\ey | kh[hc kh\hdmighdkdoe khklZ\.
iZjZf _ljh\ i _jbh”bgghklb bo ijh\_jdb b agZq_gbc mgZ ~"Zxsbc
dhgljhebjm_fu_ izZjzZf_lju J_"bf ~"bZ]ghklbjh\Zgby gh\ém&bhZljb\Z _
dhebq_kI\_gguo k\lya ¢ f_ ""m agZq_gbyfb mij_"~"Zkslgo ~himkd
ba” eby b i_jbh*bgghklvx dhgljhey Jh | _ogbq_kdh]h khklhygby

BgnhjfZpbhgghc hkgh\hc f_Ih*Z |_ogbq_kdhc wdkiemZlZpbb
khklhygby y\ley Iky | _dmsb_ b gZdhie_ggu_ ~"Zgdb_hihtl dolgbg_kd|
h gz~ "ghklb h ijh*he bl _evghklb Ijm~h_fdhklb b klhbfhklb LH

>ey \uy\le _gby ij_"hldZah\h]h khklhygby h[t_dlh\ bkihevam
gZagZq_gby mij_"~"Zxsbo “~himkdh\ gZ ~bZ]Jghklbjm_ fu_ iZjZ
gZoh”ylky f_ "~m ij_~ _evguf b ij_~hldZah\uf mjh\gyfb igjzZf |jZ <
aZ ij_~_evguc mjh\_gv hagZqgZ_I| hldZa >hklb _gb_ 4_fthldZah'
g _h[oh~bfhklv \uiheg _gby ieZgh\uo jZ[hl

Kljzl_]by wdkiemZzZIZpbb k DI ij_"~ihezZ]Z_ | bkiheg@Zmg@gbo kh\]
f_Ih~h\ | _ogbqg_kdhc ~bZ]ghklbdb gZijZ\e_gguo gkdhlkke_ "h\
khklhygby h[t_dlh\ “bZ]ghklbjh\Zgby k mq_I|hf ijbgpbihlcihkljh_g
hjl]ZzgbazZpbb kbkl_fu “bzZ]ghklbjh\Zgby

< aZ\bkbfhklb hl \brZ |_ogbqg_kdh]h khklhygby dhlhjib_ 1j_[m_
"bZ]lghklbjh\Zgbb ijhba\h”yl

i ijh\_jdm bkijz\ghklb ~bZ]ghklbjh\Zgb_ ijb dhgljhe_ bkijzZ\gh

i ijh\_jdm iZ[hlhkihkh[ghklb AbZ]lghklbjh\Zgb _ ijb
jZ[hlhkihkh[ghklb
i ijh\_jdm nmgdpbhgbjh\Zgby AbZ]ghklbjh\zZgb _ ijb

nmgdpbhgbjh\Zgby

i ihbkd ih\j_"~ gby ~bZ]ghklbjh\Zgb_ p_evx dhlhjh]lh y\eyxl
f klZ ijbgbyw B ih\j "~ gby h[t_dIZ

GZ jbkmgd_ ij_~klzZz\e_gZ ©Ko_fZ | _ogbqg_kdh]h Z®bZ]ghklb
ij_"mkfzZljb\ZxsZy ijh\_jdm bkijZ\ghklb jZ[hlhkihkh[ghklb nmgd
ihbkdZ ijbgbg b \b”"Z ih\j_"~ _gbc > @
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JbkmghKo #fZ | _ogbq_kdh]h ~bZ]ghklbjh\Zgby h[t_dIZ

L_ogbg_kdZy wdkiemzZlZpby ih khklhygbx j_Zgbgmkdkyg \ ij
wdkiemZIlZpbb LW Ih~ wnn_dlb\ghklvx ILW <K ihgbfzZ_ Ik
[j_[h\Zgbc [_ahiZzkghklb ihe_Ih\ |_ogbqg_kdhc j_]Jmeywhbklkdb \ue_
bkihevah\Zgby <K ih gZagZqg_gbx k fbgbfZevgufbfb\jbf _ggufb
klhbfhklgufb azZljzlZfb gz LH >ey hp_gdb wnn_dlb\ghklb ILW -
ijbf_gylv kbkl _fm ihdZaZl_ e _c

lh~ ihdzazl e _f wnn_dlb\ghklb ILW <K ihgbfz 1ky dh
oZjZdl_jbklbdz k\hcklI\ hij_~ _eyxsZy _]1h kihkh[ghklw _h[_ki_qk
klhysbo i_j_ ™~ Z\bzij_"ijbylb_f azZ”~Zq D ihdzazl_eyf wnn_c
ij_"tyleyxlky Ij_[h\Zgby bo bgnhjfZlb\ghc h[_ki_q_gghklb ~hklZzZl
gm\kl\bl_evghklb iheghlu b hikmlklI\by baJulhgghklb

>ey hp_gdb \ebygby f_Ih”Z LH ih khklhygbx gZ wnn_dlb\ghklv
ke "mxsZy ©«kbkl _fzZ ihdZazZl_e _c2 > @

Ds £+ dhwnnbpb_gl bkihevah\Zgby <K ih gZagZq_gbx hlighr_
dZe _g”"Zjghfm nhg”m \J f gb aZ jZkkfZljb\Z _fuc i_jbh” wdkiemZI

D+tm~ _evgZy ijh~he bl _evghklv LH b j fhglZ hlghr_gb_ijh”*he
b j fhglZ d gZe _Im aZ jZkkfZljb\Z _fuc i_jbh” q q gZe _|Z
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D+tm”_evgZy Ijm~h_fdhklv LH b j_fhglZ hlghr_gb_ Ijm*h_fdhkl
gZe Im az jzkkfzljb\Z _fueqigjlglze _¢Ze

Kustm”~ _evgZy klhbfhklv LH b j _fhglZ highr_gb_ klhbfhklb L
gZe Im az jzkkfzljb\zZ fuc i_jbh”™ jm[ q gZe_ |Z

KljZzl_]by wdkiemzZlZpbb h[t_dlh\ ih khklhygbx ydgpl IklyxhilbfzZe
fZzdkbfmfZ dhwnnbpb _glZ bRinWedkh\[bdbyglZevgZy ijh\_jdZ ihemq_
| _hj Ibgq_kdbo j_amevliZlh\ \ mkeh\byo | Zevghc wdkiemZIlZ
fZl _jbzZevguf jbkdhf jzaf_ju dhlhjh]lh Ijm~gh ij_~m]zZ™Alv < |Z
\g_"j_gby \ ijZdlbdm gh\uo kljZl_]J]bc LW <K p_e_khh[jZagh
gZau\Z_fuc klZlbklbg_kdbc wdki_jbf_gl KéblihkZlgp kdhzZ _1fh~™
\hafh ghklv hij_"~ _eblv ihdZazZl_eb wnn_dlb\ghklb ILWbyK \ mke
kljzl _1bb wdkiemzZIlZpbb ih khklhygbx _]Jh dhfie_clompgaioo ba”_
hit_fZo b khqg_IlZgbyo k IjZz*bpbhgguf f_Ih~"hf LH b j_fhglZ ih gZj:

>ey fh™ _ebjh\Zgby bkihevam _ |ky ba\_klgZy ihemfzZjdh\kdzZy fh~"
wlhf ©ILW <K ij_~klzZ\ey | kh[hc ihke_ _"h\Zl _evgmx \lc \p_f gb k
i_j_oh”h\2 > @

:gZeba oZjzdl_jz jz[hl \uihegy_fuo \ khklhygbyo LH b j_
\hafh ghklv jZza”_e_gby bo gZ ihklhyggmx b i_j_f_gdgmggkitkiZ\ey
hlghkblky kh\hdmighklv jZ[hl h[t_f dhlhjuo g_ aZ\bhkybdblyl | ogtk
"bzZlghklbjh\Zgb_ kfZahqgu_ aZzZijZ\hgqgu_ b *j D i_j_f_gog
hlghkylky jZ[hlu h[t_f dhlhjuo azZ\bkbl hl | _ogbg_kdh]h khk
j_]Imebjh\hgqgu_ j_fhglgu_ b 7] JZ[hlu i_j\hc ]jmiiu khojZgy
oZjZdl_jbklbdb ijh~he bl_evghklv Ijm~h_fdhklv lolfhkof hdkby \ mk
jZaebgguo f_Ih~h\ LH b j_fhglz 0OZzZjzdl_jbklibdb jZ[hl wIhjhc ]jmi
aZ\bkbfhklb hl h[t fZ b Jem[bgu ~bZ]ghklbjh\Zgby hkh[_gghk
ijbf _g _gby f_Ih~h\ LH b j_fhglZ ih khklhygbx

H[t _dlu :L ih highr_gbx d dhlhjuf j_dhf_g”mxlky f_Ih®~u LH it
bf xI h[sb_ dhgkljmdlb\gu_ hkh[_gghklb

i bkihevah\Zgb_\ dhgkljmdpbyo j_a_j\bjh\Zgby [hevrhc kI _i_
« ba”_ebc wdkiemzZlbjh\zZlv ~h [_ahizZzkgh]l]h hldzZzazZz dhlh]
gZjmr_gby jZ[hlhkihkh[ghklb NK

i fh mevghklv dhgkljmdpbb iha\heyxsZy ijhba\h”blv \hkklZgh
aZf _gu ba” _ebc

i bg”"bdzZpby hildZzah\ ba”_ebc [hjlh\Zy b gzZa_fgufb kj_"kI\Zf
ijh\_jdb I _ogbg_kdh]h khklhygby ba”_ebc

H[{sb_ q_jlu ey jZkkfzZljb\Z_fuo h[t_dlh\ bf__| b khklZ\ jZ[hlu i

i dhgljhev | _ogbg_kdh]h khklhygby kfhljh\u_ ijh\_jdZ izZjzf_
ba”r_ebc ijh\_jdzZ jzZ[hlhkihkh[ghklb NK

i aZzZijZ\h<kdgBEahqggu _ dhgljhev gZebgby b ihiheg_gb_ azZiZz
ki_p b~rdhkl_c

i hgbklbl _evgu_jZ[hlu m~Ze _gb_aZ]jyag_gbc b | i

180



i \hkklZgh\bl_evgu_ jZ[hlu dj_i_"gu_ j_lmebjh\hqgu_
N fhglz-fhglZ gu_ ijb azZf_g_ ba”_ebc ihke_ hljzZ[hldb j_kmjkh
hldZah\

GZ [Za_ 1Zdh]lh ZgZebaz fh gh i_j clb d deZkkbnbd@dpbb j_ "~
dhlhjhc iheh” _gu jZ[hlu Ibih\u_ ih j_amevlZIZf bgnhjfZpbb
khklhygbb h[t_dlh\ “bZ]ghklbjh\Zgby ihke_ gZklmidygbyhhldzZa.
ihke_"~kl\bc h[t_fu jZ[hl ihklhyggh]h beb i_j f _ggh]h ozZjzdl_j.
\uihegy_fu_ jZ[hlu k ihklhyggufb beb kemqgZcgufb bgl_j\ZeZfb
e _lgufb gZkzfb ihkz~"dZfb beb dZe_g”~Zjgufb kjhdgtbzZzgbphlu ih
ijb LH ih khklhygbx k mqg_Ihf khklzZz\Z dhgljhebjm_fuosilzgzf _Ijh\
Ahimkdh\ b i_jbh”"bgghklb dhgljhey

Hjl]ZgbaZpby \uiheg_gby i_j_qbke_gguo jZ[hl ij_~"mkfZljb\Z
hi_jZlb\guo b ijhnbezdlbq_kdbo nhjf LH G_h[oh”bfhklv ijh\_~ _g
b ihke ~h\zZl _evghklv \uiheg _gby hi_jZlb\guo nhjf h[mkeZ\eb\Z.
mkeh\byfb bkihevah\Zgby <K ih gZagZq _gbx Hhdgbh\ghkdbypZagzZ
nhjf x\uy\le _gb_ b mkljZg_gb_ ijbgbg hldZah\ b ih\j_ "~ gbc
ij_"mij_"bl_evguo f_jhijbylbc ih ij_~hl\jZs _gbx bo dhagbdgh\_
jZ[hlu g_h[oh”~bfhklv dhlhjuo hij_~ ey Iky gZe |hf qZ2%h\ beb dh
beb bgr"b\b"mzZevghc gZjZ[hldhc dhfie_dlmxsbo ba”_ebc

LZdbf h[jZzahf \uiheg_gb_ jZkkfhlj_gguo jZ[hl b k\yaZggu_ k
[jm~h\u_ b klhbfhklgu_ aZljZlu hdZau\Zxl \ebyglkhkdEyo&Z¢zZd|l |
ILW Z bkihevah\Zgb_ jZkkfhlj_gghc ihemfzZjdh\kdhc fh”_eb i
\ebygb_f_ I\ ih khklhygbx h[t_dlh\ L gZ wnn_dlb\ghklv
| ogbg_kdhc wdkiemZlZpbb <K

;B;EBH=J:NBQ?KDBC KIBKHD

1. Kfbjgh\ G G Hkgh\u |_hjbb | _ogbq_kdhc wdkiei@zahpbb e 12

mqg_[gbd G G Kfbjgh\ X HF Qbgkibyg: + i k

2. =_jZkbfh\z ? > WdkiemZIlZpbhggZy gZ”~_"ghklv b j_"bft
h[kem b\Zgby E: b :> mqg_[ ihkh[b_ ? > = jZkbfh\Zz G (
lheydh\E £t F=LM =: K+

3. Kfbjgh\ G G H[kem b\Zgb_ b j fhgl Z\bZpbhgghc IGogbdb i
G Kfbjgh\ : : Bpdh\blgjZzgkihjl kt

4. Bpdh\bqg : H[{h[s_gb_ hiulzZz ijbf_g _gby wnn_dlb\guo
ihA™_j"Zgby e_lghc Jh~ghklb \ha”mrguo km”h\ \ p_gljZo
h[kem b\Zgby b j fhglZz Z\bZpbhgghc | _ogbdb . . Bpdh\bq

GZmqgguc \_klgbd F2IM. +=<: =+ K i
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K?DPBY
©BKIHEVAH<:GB? BGGH<:PBHGGUO H;J:AH<:L?EV
L?0GHEH=BCL?OGBQ?KDHF <MA?2

lj_"k_"~Z|_ehehkh\ ? G " _dZg @RdmeékwlglZIljzgkihjl_
Al bklhy) gZmd “hp_gl

M>D

HJ=:GBA:PBY K:FHKLHYL?EVGHC J:;HLU DMJK:GLH<
IJBH,MQ?GBB BGHKLJ:GGHFM YAUDM
< BGNHJF:PBHGGHI:AH<:L?EVGHC KJ?>7?

;ZeZdbgZ H ij_ih~rz\Zl _ev dZn_"ju < bghkljZgguo yau

NbebZe <h_ggh{@pZmagg[gllh p_glj-dh\d@*mgdwuo kbe

©<h_gdom*"mrgzZy Zzdz~_fby bf_gb ijhn_kkhjzZz G ? @mdh\k
b X : =Z]Zjbgz2& \] KuajZghb

Klzlvy ihk\yé&jbZZgbazpby kzZfhklhyl_evghc jZ[hlu dmjkZglh\ ijibmh[mqg_gbb b
yaudm \ bgnhjfZpbhdaeh\izl_evghc kj_~_\maz

Dexqg_\u_ ke&iZ\thklhyl_evgzZy jZ[hlZ h[mg_gb_ bghkljZgghfm yaudm dmjk
mqg_fdghlhr"bg_kdzZy [ZaZ bgnh[jfZeb\zggkvgzZy kj_~Z

ljh[e _fZ hjl]ZzgbazZpbb kZfhklhyl _evghc jZ[hlu dmjkZglh\ Z\bZpb
kihbl "Z\gh Z __ j_r_gb_ ijb h[mqg_gbb bghkljAg‘ghfay Zqyk ml *Z
d k\yazZgh k h[t_dlb\gufb j_Zebyfb h[jZah\Zgby \ KRlg_gghf \ma _
kzfhklhyl _eygadyz \ kh\j_f_gghf fbljh jZ[hlZ k bgnhjfZpbhgguft
| ogheh]byfb 1Zdbfb dZd iezZgr_Igu_ dhfivxl_ju itkkéxpimnhggbb | ~»
jZaebgguo ijbeh” _gbc b ijh]jzff \ ijhp_kk_ bamq_gt8¥dlZdbo
bghkljzgguc yaud dh]*zZ ij_ih”~zZ\Zl_ev \uklmiz_| X &2f_klI\_
gZijZ\eyxs_]h bgkljmdlhjz dhjj_dlbjmxs_]h ~_yl _evghklv dmjkZg

KzZfhklhyl _evgZzZy jzZ[hlZ fh | [ulv Zm”blhjghc bg”*b\b"mZevgZ
]jmiih\Zy gZ ijZdlbg_kdbo azZgylbyo ijb qEoglg NhdjkikKubdhd\ flm
khklz\e _gbb jZaebqggh]h jhrZ ~bZeh]h\ ijhb]julZgbb jhe_ \uo k
\g_Zm~blhjghc ijhkfhlj \b”A_hkx _Ih\ ijhkemrb\Zgb_ Zm~bh Ij
e dkbq_kdbo _“bgbp \uiheg_gb_ | _klbjh\Zgbc Itbyll evr\ght qZk
ihA"Thlh\db Klhbl mihfygmlv h Ihf qglh ki_dlj h[jZadhXkZihgfvBuo ijh]
bgl jg | j_kmjkh\ bkihevam_fuo “ey hjlJZgbazZpbb kZghlk\hyl evg
ih "bkpbiebg_ bghkljZgguc yaud k_]h”gy ijZdlbq_kddbgbeh]pdbgbq_
ihal\heyxl h[_ki_qgblv ihklhyggh_ ijbkmlkli\b_ \ Jeh[Zayggdhblk Ib |
ihemqzZlv hgeZcg dhgkmeviZpbb b \hafh ghklv ~h[uyhlv agZg
bkihevamy I\hjg_kdbc ih?oh” ~Z | \hafh ghklv kh\flZélgt jZ[h!|Z]
hkgh\Zl _evg__ ih”]hlh\blvky d ke "mxs_fm aZgylbx fyagZgbl ev
ijZdlbg_kdhf Zm~blhjghf aZgylbb
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LZdZy bgnhjfzpgghfagh\zl _evgzZy dhffmgbdzZlb\gzZy kj_"~Z g_ \k
kms_klI\h\Zlv \ mkeh\byo jZkihjy*dZ ~gy \h_ggh]lh Z\bZpbhggt
hiklhyl_evkl\h ~bdIm_1 ij_ih*z\zZI_eyf |_ nhjfu b f_Ih~u 2Z I
hjl]ZzgbazZpbb kZfhklhyl _evghc jZ[hlu dmjkZglh\ dhlhju_  [m?”
wnn_dlb\gh nmgdpbhgbjh\zZlv \fghf*bgMgdigyh [ZaZ dZn_"ju <«
bghkljZgguo yaudh\ iha\hey | ijh\h?*blv aZgylby ih kZfhklhyl _ e:
ebgl]Znhgguo dZ[bg IZo dhfivxl_jguo deZkkZo Ihfghkkdiuf ~"Z\
ij_"klz\bl_eyf ©pbnjh\h]h ihdhe_gby?2 jZ[hlZIlv \ ijb\ugghc bf b
dhffmgbdzZlb\ghc kj_~_ bkihevamy j_kmjku \gmljb\kalb\kdhc d
\uihegyy aZz*"Zgby \ we_dljhgguo mq_J[gbdZo jZ[hgbo |I_IljZ*yo |Z

>Zgguc ih*oh” gZoh”blky _s_ gZ klzZz*"bb h[km *_&bygqZkZijh[Zy
\brgu _Jh ij_bfms_kI\Z dhlhju_ khklhyli \j\eo "h2xdZyf hfhZzgbazZpby
kzfhklhyl _evghc jZ[hlu h[_ki_gb\Z | hkgh\Zl_evgmx ih”X]hlh\dm ¢
b dzq_kI\_ggh_ mk\h_gb_ bamgZ _-Ahhhudzlihb¥XreeZy NhdmjkzZglzZf
gZoh”blvky \ fZdkbfZevgh ijb\ugghc bdlbfg mhgjhadgbh\gditc -kj_~_ \
lj Ivbo mgbl djblbg_kdb fukeblv b mqgblvky vky b kgZdhpZmah\L
hkms_kl\eylv dhgljhev mjh\gy h\eZ”_gby mq_[guf fZl_jbZehf b h]

BA y hjljZgbazZpbb kzZfhklhyl _evghc jZ[hlubdnhijf@\eb g gwo f
| _ogheh]bc kzfZ ih k_[_ g_ gh\Z b kb&vigHh ieyxdebhQZSIKHGFODVV
i_j_\_jgmluc dezZkk Kmlv fh” _eb khklitdlbfAbdbih\gIlwh[ujhp_ kk
h[mqg_gby iml_f khdjZs_gby \j_f gb ibhiMégh\ghbb iggz"¥gbc gZ
Zm~blhjghf aZgylbb dhfi_gkbjh\z\ _]hhiprgh?Mhh&\dZzgby b nZdlbq_
f_gyy bo f_klZfb jbk <i_j\u_ fh~ Javde@rkjke 4gmbh_g gz
Zf_jbdzZgkdbfb mgbl_eyfb obfbb : KZfkhf dhbhju; gIZZlgku\Zeb k\hk
e _dpbb gz \b”_h Z ihlhf \udezZ”u\Zelbo_Kkhm\ kglu kdhHjueb e_dpbb
h[km ~Zeb bo \uihegyeb jZaebggu_ ajhZfgbhyjlyZedkghihkevihkl\bb
fhr_ev ©i_j_ \ _jgmlhihkldeBkkigdf gylv ijb hj]l]ZgbaZpbb kZfhklhyl
jZ[hlu ih "jm]bf "bkpbiebgzf Z ijb bamq_gdd bglkljZ kgjfildp_yalhc
ijh[e_fhc azZgbfZz Iky D | Q_ebg]ZjygbfDgklgkze \gbxmihfygmlhc
| ogheh]bb h[mqg_gby gZ ijZdlbd_ gh widkil jbifkigdlhepngdi]lh b gZmqgc
h[hkgh\Zgby b gZoh”blky gZ klZ~bb jZajzZ[hldb

< ~"Zggh_ \j fy gZ dZn_"j_ <« bghkljZgguo yaudh\ gZr_]h \
gZmglghke ~h\Z|l _evkdzZy jzZ[hlZz ©We f ghjjBghbtfZebhlgghkj "u
ijb hfmqg_gbb dmjkzZglh\ bghkljZgghfm yaudm? < ljgfdxikywlhc G
dhfie_dlu fzZl _jbzZeh\ dihdhlg&vgh ]|h 0ZjZdl_jZ ~ey mq_[gh]h [ehd:
bamqz_fuo ih “bkpbiebg_ ©BghkljZgguc yaud? ijh\h~blky b
i _jki_dlIb\_ gzZfb ieZzgbjm_Iky jZajZ[hlZ}I¥_dhFbeg Kkidimg flZ[ghjbZeh\
ih "bkpbiebg_ ©:\bZpbhgguc Zg]Jebckdbc yaud?

Djhf_ Ihlh gZ dzZn_"j_ ijbf_gy_Ilky hiul aZibkb gZ \b6_h hildju
azZgylbc \ p_eyo ih\ur_gby ijhn_kkbhgZevghc dhfigh\glghklb
ij_ih~rz\Zl_evkdh]lh khklz\Z gZ dhlhjuo Zdlb\gh ijbf_gyXdky \k_ \
b | _ogheh]lbb \gmljb\mah\kdhc h[jZah\Zl_evghc kj_~u dh]*Z k
klz\yl k [y gZ f_klh dmjkZglh\ \h \j fy ZgZebaZzZ IZdbo f_jhijbylbc
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Zm~blhjgZy jZ[hl kahk&yI_engy jZ[h
e S & :@
© 50 o=y o

Zfhklhyl _evgzZy mAblhjgZy jZ

Jbkmghd jZ*"bpbhggZy fh* _ev Fh”_ev ©i_j_\_jgmluc deZk

Fhr _ev ©i_j_\_jgmlh]h dezZkkz?2 ih"oh”bl d ijbf_gobgkbhgyub bamc
©BghkljZgguc yaud? gZbemqrbf h[jZahf | d iZjZee_evgh Kk
| _ogheh]by \hArdZklh\ ijb dhlhjhc dmjkZglu \uihegyxsb_ kZfhklt
hlyazZgu ijhkfhlj_Iv \bA_h ijhkfhlj_Iv I_dkl beb hihjighcllko_fu b
e_dkbldBEffZzlbg_kdb_ |I_klbjh\Zgby b | ~ H[mqgZykv \2 ©i_j_\_j
dmjkZglu \uklImizxl km[t_dIlZfb h[jZah\Zl_evgh]h ijhp_kkZ
g_ihkj_"kI\_ggufb mqzZklgbdzfb GZ Zm~"blhjghf aZgwltbhz 1 ij_ih
k dmjkzglzfb | _hj_Ibg_kdb_ \hijhku b keh ghklb gthmgZd&@gbyjb \

gZ kzfhklhyl_evghc ih”]lhlh\d_ ijh\h~bl jhe_\u_ blju gZ h
ijhjZz[hlZgguo kbImZpbc \uihegy_| ijZdlibq_kdb_ _sZkdgbxy b I
jZ[hlm GZ ijzdlbd_ ~ i_j_oh”~ d lzdhc fh”_eb hdmy_gby

lez\ _gkl\mxs_c jheb ij_ih”~"zZ\Zl _ey d JeZ\_gkl\mxs_c¢ jheb dmjkZg
GZ gZr \alJey™ azZ”Zgby bkihevam_fu_ ijb kZfhklhyl _evghc jZ]
hij_~ e _gguf |j_[h\Zgbyf bf_Iv kljmdImjbjh\Zggh_ kh”~ _j Zgb_
dhgljhex k \uklz\e_gb_f hp_ghd azZ ijh*_eZggmxepZdqdlmgb gb
hljZgbqgb\zZlvky Ihevdh ijhkfhljhf \bA"_h Z [ulv jZaghh[jZagufb
mjh\_gv keh ghklb

J_Zebah\Zlv fh”_ev i_j_\_jgmlh]h dezZkkzZ \ mkeh\byo \h_gi
bgklblmlz gzf ij_"~klz\ey_ Iky \hafh ' guf Ihevdh bkihevamy \
bgnhjfZpbhdlgfifmgbdZIb\gmx h[jZah\Zl_evgmx Kj_~m Nmg”"Zi
kj _~kI\Zfb \gmljb\mah\kdhc bghfidgbbdgigphghc h[jZah\ZIl _evg
kj_~u \uklmizxl we_dljhggu_ ihkh[by b jZ[hgb_ I _IjZz*b kijZ\hqg]l
b keh\Zjb bgkljmfijhlge&bigghu kj _~kI\Z Ney nhjfbjh\Zghb
ijhn_kkbhgzehwfgmgbdzZlIb\guo gZ\udh\ b mf_gbc dmjkZglh\
\bjimZevgu_ |j_gZ _ju b | _klh\u_ rZ[ehgu \b”"_h b Zm~bh fZ
ljbf_gylv gZ ijZzdlbg_kdbo azZgylbyo wlb kj_dgkkIZZgdhhimyga gdm b
ihal\heyxl 1Zdb_ we f _glu-fElogthdfle kgilhc [Zau \maZ dzZd dhfivx
deZkku fmevlibf ~“bcgh_ h[hjm~h\Zgb_ ebg]Znhgguc dZ[bg _|I
Himg_gb_ dmjkZglh\ \ bgajfffapgdddib\ghc kj_~ hkms_kl\ey |
Mmf gzZijz\e _gbyf i g\hhkjxt”~kI\_ggZy jZ[hlZ \ jZaebqguo "hd
gZ[bjzy I _dkl gzZijbf_j \h \j fy j ~Zdlbjh\Zgby | _fu Hjébgi_j \h~
khh[s_gbyfb f_"~m qge_gZfb h~ghc ]jmiiu b ij_ih~zZ\Zl e f g
ebgl]Znhgghf dZ[bg_ | aZibkv kh[kI\_gguo j_iebd \ p_leyfo jZ[hlu
b I » \lhjbbkirevah\Zgb_ h[mqgZxsbo ijh]jzff \bjlmZevguo Ij_
| _klh\uo az”~Zgbc Mkeh\gh wlb "\Z gZijZ\e_gby ihemqgbeb g
ki_pbZevghl]h \brZ h[mqg_gby bghkljZgguf yaudZf \'h \ C
bgnhjfZpbhdglgffmgbdZIib\ghc kj ™ Bahebjh\Zgghklv \gmljl
bgnhjfZpbhgmimgbdzZIib\ghc kj_"u <BDK ijbh[j_1Z_ 1 iheh'b
0ZjzZdl_j \ kbem k\h_c madhki_pbZebabjh\Zgghklb_bgmbdhlglzZijz\e
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g_kms_KkI\_gguf b g_ hlghkysbfky d I_f_ "~ _1Zeyf dh]*Zhwnn_dlb

azZgylb_ i_j_I _dz_1I \ ~“jm]l]h_ DmjkZglu g_ bkiulukl_keh ghk
bgnhjfzpbb b fZl_jbzZeh\ ijb ih~Jhlh\d_ d ijZzdlbqg_kdébgazZgylbyf
©Bghkljzgguc yaud2 | d m gbo g_| \hafh ghklbj bkmhkwatl\ZIlv

agZqbl bkdexqZ_lky ihiuldZ ©ihclb ih eh ghfrhbkdb?2b i[hlgZzllb\hgZz
NiZlhp_ggh_  \j_fy <h \j_fy kzZfhklhyl_evghc ih”~]hlh\db dn
ijhblju\zlv aZibkv beb \b”_h klhevdh jZza kdhevdhywky d_h[oh”
iZju Jjmiiu \h \j_fy h[km *-g@lbpjh dgdbddh\ \uihegyygZ\rhggmkx
jZ[hlm Jhlh\y “bZeh]lb b I » <gmljb\mahWdZghbgdhhg¥gZlyhlgjgH Z
hkms_kl\ey | “bnn_j _gpbZpbx h[mqg_gby Z 1Zd _k&glhhX ijbfhlb\Z
h[mg_gbb bghkljZggh]l]h yaudZ b gZdhg_p h[_kil&H\w\ZghygZ]ey
ijZdlbqg_kdb ex[h]h fZI_jbzZeZz

>ey hj]j]ZzgbazZpbb kzZfhklhyl _evghc jZ[hlu \ <BDK g_h[oh”bfh m
mkeh\by 1Zdb_ gZijbf_j dzZd mf_gb_ dmjkZglh\lvw \ijgik"Z\ZI_
h[jZsZlvky k | _ogbqgq_kdbfb Kkj_"kI\Zfb h[mqg_gby I _ hgb
BDidhfi_| _glgu

< aZdexqg_gbb hif _Ibf glh ijbf_g_gb_ dhffmgbdz\lb\guo |
bgnhjfZpbhlylghah\zZl_evghc kj_~_ ijb bamqg_gbb bghkljZggh]h
ghjfhc Z g_ bkdexq_gb _f dzZd wlh Jueh g_ 1Zd ~Z\gh Fu ijk

hibkzgb_ |_o kihkh[h\ b f_IhAh\ dhlhju_ fh'gh ijbf_gylv ijb
kZzfhklhyl_evghc jZ[hlu dmjkZglh\ \ \h_gghf \ma_ gZ dZn_"j_ b
Ke_~m_I| ihfgblv h Ihf qlh lzZzdzy jzZ[hlZ “he gZ [ugZ ¢ Idh ki

khhi\_TklI\h\ZeZ mjh\gx ih~]hlh\e_gghklb dmjkZglh\ b wlZim bamgq
'B;EBH=J:NBQ?KDBC KIBKHD

1. 'hjs \Z < HJ]ZgbaZpby ijh]jzffu wdkl_gkb\gh]h ql_gby dZc
jZa\blby mqg_[ghc Z\lhghfbb mqgZsboky \ ijhp_kk_ bamqg_gby &
< < ;hjs_\Zz <_klgbd F==M bf F : Rhehoh\zZz K_j ©N
gZmdb? i i« 1K i

2. <Zkbevgmd Hj]ZgbazZpby kZfhklhyl _evghc jZ[hlu klm”~_glh\ ij
bghkljZgghfm yaudm k ijbf g gb_f BDL gZ ijbfMgodigZ[hlu \ Kkt
X < <Zkbevgmd Kh\j f ggh_ yaudh\h_ h[jZah\Zgb_  bgg
j_r_gby k[ gZmqg |} <ui HI\ j_~ H : Q_dmg iF

3. <mevnh\bg A[mg_gb_ mklghc j _gb gZ aZgylbyo ih Zg]ebck:
bkihevah\zZgb_f bilglj\ijskH\ ~ey kha”"Zgby \bamzZevg«o hihj
<mevnh\bg <_klgbd DjzZkghyjkdh]h Jhkm~Zjkl\_ggh]lh i_~"z
mgb\_jkbl_IZ K_jby ©I_"Z]h]bgq_kdb_ gZmdb?& i i<

4. D\ZrbgzZz H :dZeba i_~Z]h]l]bq_kdhc fh"_eb ©i_j \ _jgmluc
ij_ih~"zZ\Zgbb Zg]ebckdh]h yaudzZ dzd bghkljZzggh]l]h \ | _ogbg
D\Zrbgz X | :Almamater <_klgbd \ukr_c rdheu i <« i K

|
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M >D78.147

NHIJFBJH<:GB? IJHN?KKBHG:EVGUO DHFITL?GPB
KM>H<H>BL?EY < :DLB<GHC H;J:AH<:L?EVGHC KJ?>?

<bgbq_gdh < : dzZg” wdhg gZmd “~hp_gl
AZcdh L B j_dlhj dzg”® i_~ gZmd "“hp_gl
RzZibjh K : dzZg” bklhj gZmd “~hp_gl

N=;HM <H ©Kb[bjkdbc ]hkm~Zjkl\_gguc mgb\_jkbl_|I
\h~ghlh ljZgkihjlza
] Gh\hkb[bjkd

K jZa\blb_f gZnogdhly _kdh]lh ijh]j _kkZ m\_ebqb\Z _Iky h[t_f bgnhjfZpbb h[ya
mk\h_gby < khhiI\_Ilkl\bb k ijbdZahf Fbgh[jgZmdb @NM[hmI\_j "~ gbb b
\W_ A gbb \ 2~ ckl\b_ n_7_jZevgh]lh ]Jhkm~Zjkl\_ggh]h h[jZah\ZI_evgh]lh k
ijhn_kkbhgzZevghl]h h[jZzah\Zgby ih gZijZ\e_gbx ih~"lhlh\db ki_pbZevc
Km~h\h ™~ gb_2 j ZebazZpby dhfi_| _glghklgh]l]h ih*ohYvrthiddZ ij "mkfzl
bkihevah\Zgb_\ mg_[ghf ijhp_kk_ Zdlb\guo b byl Zdlp\aZgyhthgf \ijh
khg lIZgbb k \g_Zm”blhjghc jZ[hlhc k p_evx nhjfbjm\Kgblhgbeygavoblby ijl
gZ\udh\ h[mqgZxsboky < klZlv_ ~Z |lky djZldbc h[ahj Zdlb\guo f_Ih~h\ b
ih?*lhlh\d_ ge_gh\ wdbiZ" _c¢c fhjkdbo km”h\

Dexq_\u_ kdhiZ | _glghklguc ih"oh” km”~h\h ™~ _gb_ Zdlb\gu_ nhjfu h[mqg_gb
hjb_glbjh\Zgguc oZjzZdl_j h[mqg_gby

Nhjfbjh\zgb_ dhfi_l_glghklgh]h ih*oh”~Z ijhkfzZljb\zZ _Iky k fhf_g
g _eh\ _g_kI\Z dh]~Z klZeb "bag_ggh g _h[oh”~bfu hkgh\u \aZbfh"
iZjlg_jZfb b eb”™_jZfb keh b\r_]hky dhee_dlb\Z < k\yab k h]jZghb
ba kms_kl\mxsbo j_kmjkh\ klZe nhjfbjh\ZIlvky hij_~ e g
dhgdmj_glhkihkh[gth«khb flR"'gh [ueh ~h[ulv ebrv h[ezZ~Zy hij_"_e
gZ\udzZfb b mf_gbyfb dhlhju_ i_j_~Z\Zebkv ba ithdhe ag@gbcihdh:
HrgZdh Zih]_y dhfi_| _glghklguc ih"oh” ~hklb\ _\dgdlghftsqgutj fy
b ihM\b'guc dh]*"Z klZgh\blky \Z guf kzZfhhj]J]Zgbazpbyhfz g_ij f
ijhn_kkbhgzZebafzZz yl\ey |ky kadzerhkthmibye hkhnby ihklhyggh]h b
g_ij_julgh]lh kzfhkh\_jr_gkl\h\Zgby

Hij_ ~ e _gb_ gZb[he__ _fdh hibku\Zxs__ ihgylb]_ _gadhky Imglgh
[5: © dZg_kl\h q_eh\ _dz alz\jZab\Zdgth  hij_~ e _gghc Kklmi_
\ujZz Zxs__ky \ ]hlh\ghklb gZ _]1h hkgh\_d mki_rght » yl evg
khpbZevghc agZgbfhklb b khpbZevguo jbkdh\ dhlhju_ fhlml Julv

>ey kh\j_f ggh]lh ki_pbZebklZ \Z" g g_ lhevdh kZf Aghit h[eZ":
b mf_gbc \Z'gZ kihkh[ghklv d j_ZebaZpbb wlhhec Xnyfflewgijkidbqg
>ey ljzgkihjlghc hljzkeb hkh[_ggmx p_gghklb_kitbji\ZgZadiddh
ih?*oh” ihkdhevdm \eZ” gb_ agZgbyfb aZqZklmxgd\udZdgZqgzZ |
<h”bl_evikdthklh\ j gb_\u”rZxl Ilhevdh ihke_ mki_rghc kBZqb ijZd
h[mg_gby e _Ilgbdzf "ey gZqZeZ dZjv_ju g_h[omBbhhingkdefhzZlv fb
dhebq_klI\h gZzkh\ fhjydb “he ' gu ihemqgblv iez\Zl_ekgbdbc p_g:
ihemqgzZl ebrv mq_[gug “"bVBk$bc ijZ\Z gZ Ijm "hmkljhckl\h < |_
mkeh\byo \Z'gh Ih dzZd [m”~_1| jZ[hlZlv fheh”hc ki_pbZebkl Z g_
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Mf_klgh ]Jh\hjblv h Ihf qlh IjZ"bpbhggu_ kihkh[u h[mg_gby \ g
jZ[hlzxl G_h[oh”~bfh g_ Ihevdh i_j_kfhlj_Iv ijb\uqgu_ nhjfzZlu
Zm”blhjguo azZgylbc gh b “~hihegblv bo Z[khexlgh gh\ufb I
| ~Z]1h]Zf ijb wihf ij_~hklzZ\ey_Iky \hafh ghklv

agZdhfblvky b bamqgZlv ijbgpbiu b f_Ih?u ©\ha”_eul\Zgl
dhfi_I|_gpbc

ihagzZlv gh\u_ nhjfu khljm~gbqg_kI\Z f_~~mklm”"ihgHZ\bl eyfl
]imiihc

bgbpbbjh\zZlv ijhp_kk mq_gby \f_klh ijhp_kkZ h[mqg_gby

Zijh[bjh\ZIv gh\u_ kihkh[u b nhjfu \azbfh”_ckl\by > @

lj _ih~"zZ\Zgb_ k dhgkljmdlb\ghc Ihqdb aj _gby g_ ~he gh ~Z\Zlv
\hijhku Z ”"“he 'gh kha”zZ\Zlv mqg_[gmx ZIlfhkn_jm \ dhlhjhc
ijheh blv k\hb imlb ihgylv b gZclb hI\_lu Ih _klv k®_eZlv h[mq_
> @ Kha”~Zlv 1Zdb_ mkeh\by fh gh ijb ihfhsb ZdIb\guo f_Ih~h\ h]

:dib\gu_ f _Ih~u h[mg_gby "EZelh”uFHhlhju_ih[m ~Zxl kim”_glh
Zdlb\ghc fukebl_evghc b ijzdlbg_kdhc ~_yl_evghklind_ijdmp]hkk _
fZzl _jbzez :dlb\gh_ h[mqg_gb_ ij_"iheZ]Z_| bkiheviahhZgb_[Zdh
dhlhjzZy gZijz\e _gZ JezZ\guf h[jZahf g_ gZ baehhllg\uo igagihdgxdzZI| e
bo azZzihfbgZgb_ b \hkijbylb_Z gZ kZfhklhyl_evghbkyh\ezZz” g
agzZgbyfb b mf_gbyfb \ ijhp_kk_ ZdIb\ghc fuk&lhhewglyt evighdlb
> @ H~rgZdh "ey bgl_]jZpbb Zdlb\guo f_Ih”h\ h[mqg_gby
h[jZah\Zl_evguc ijhp_kk g_h[oh”bfu ke_~mxsb_ ij_"~ihkuedb
\ez” x| ©Oj_f_kehf2 b ihabpbhgbjmxl k_[y dZd khijhghgWyxsb_ ij
H{mgZxsb_ky \ k\hx hq_j _~v kZfb ]hlh\u d h[mg_gbx \' I _q_gb_

Hkh[h_ f_klh \ kljmdImj_ Zdlb\guo f ahg¢hbfzk[mdg_§ghgfh gu_
bjJju < : Kmohfebgkdbc ibkZe ©; a b]ju g_| b gh]lhh” | [ul
mfkl\ _ggh]h jZa\blby«2 D \b”zZf ~ _eh\uo b]j hlghkylky b]ju
mijZ\e _gq_kdb_ bkke_ "h\Zl _evkdb yhjé¢xgbhalgphbhgigHhZnhjbqg_ kdl
jhe _\u_ ijh_dlb\gu_ b *] > @

< h[jZzah\Zl _evghf ijhp_kk_K=M<L ~ _eh\u_ b]ju ih ijZ\m aZg
f_klh ihkdhevdm kj_"~b gZijz\e_gbc ih”"]hlh\db KiapbZefuklh\ _k
©iezZ\Zxsb_2 ki_pbzZevghklb : dhfi_I|I _glghklv kmPrh\hkbl ey bg
fghl]hnzdlhjguc ijhn_kkbhgZevguc ihl_gpbZe DhehkkZelwvgh_ agZz
\ezZz”_gby ijhn_kkbhgZevguf yaudhf Z bf_ggh Ilhggh_ b dhjj_d
dhfzgnr z~ _d\ZlgZy j_Zdpby gZ mkeh\gu_ h[hagZqpbbggwgzZdhb
hlghb Knhjfbjh\Zggh_ ijhn_kkbhgZevgh_ fure_gb_ mihlj _[e_g
| _jfbgheh]bb ijbh[j_IZ_Iky ij_"~_ \k_]h \ bfblZpbb jwaadVvghc "_
ijhp_kk \ agZgbl_evghc kl_i_gb fh | [ulv bgl_dkbnbdbpbdbhhidg \de
b]j \ deZkkbqg_kdbc nhjfZl h[mqg_gby

ljb ihAlhlh\d_ [m"msbo km”~h\h”bl_e_c g_h[oh”bfh mgblu\Zlv jy
nZdlhjh\  dhlhju_ gZijyfmx dhjj_ebjmxl k dzZqg_kli\hjfuoh”~]hlh\d
km~rh\h~bl*"tee g [ulv ©dhfi_|I_glguf ihevah\zl e f fhjkdh]h Z
yaudzZza Bf _ggh fhjkdhc Zgl]ebckdbc yaud yl\ley Iky bo ©jZ[hqg_c
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ijhp_glh\ Ihjlh\eb gz a_fghf rzZj_ hkms_kl\ey_ Iky fhjkdbf iml_f
hljzkeb h[_ki_gqb\Zxs_c wim ~_yl_evghklv \Z gh qlh[u h[s_ijbg
Zglebckdbc dhfi_|_glgh ijbf_gyeky ”"ey h[_ki_q_gbylh[_ahizZk
wdbiZz"Z b hdim Zxs_c¢ kj_~u > @

AgzZqbl _evgh_ dhebqg_kl\h gqzZkh\ \ kljmdIimj_ mevpdtK]ibh ieZg:
©OKm~rh\h '~ gb_2 aZgbfZ | bghkljZgguc yaud <eZAogbblAg]ebck
d\ZebnbdZpbhggu_ o0oZjzdl_jbklbdb ki_pbZebklh\ yhgkdbkoy ijhn_
ijhn_kkbhgzevgh \Z guf dzZqg_klI\hf GZebqgb_ bghyauqghc ij
dhfi_|_glghklb m \Zol_ggh]h ihfhsgbdZ dZzZiblZgZz h]lh\hj_gh f
Ahdmf_glzZfb [I>FG< GZpbhgZevgu_ mq_[gu_ ijh]jzffu \ul
azZ\_"_gbc fhjkdh]lh ijhnbey \dexqZxl “bkpbiebgu ©Bghklj
Zglebckdbc @2 b ©ljhn_kkbhgZevgh hjb_glbjh\Zgguc ZdMebckdbc
<H ©K=M<L?2 \ kljmdImj_ mg_[gh]h ieZgZ ih ki_gbZ&Jvghkklb O©OKr
\dexg_gu “bkpbiebgu ©BghkljZgguc yaud Zg]Jebckdbbc® b ©>_
yaud?® |h kmff_ gZkh\ bghkljZgguc yaud khihklmh\dbd2 kt ©OpZjtk
fZl_fZlbdhc b nbabdhc

=hkm~ZjklI\_ggufb h[jZah\Z|l_evgufb klzg~ZjlZfb \ukr_]h ijhn
h[jZah\Zgby ij_~mkfzljb\Z _|Iky h[mqg_gb_  bghbliZgghfmzZdyaudr
gZau\Z_|ky "“"bkpbiebgZ \ mq_[guo ijh]jZffZo ih~]hlhgdboki_pbZe
ijhnbe_c¢c \ Ijbf_jguo ijh]jzZzffZo "bkpbiebgu ©BghkljZgguc yaud?2
Fbgbkl_jkI\hf h[jZzah\Zgby JN

<f kl_k |I_f \uimkdgbdm g_yaudh\h]h mqg_[gh]h agb_ "ggby g_
klhevdh bghkljZggh]h ZglJebckdh]h yaudZ \hh[s_ kdhevdh Zg
ki_pbZevguo p_e_c¢c beb ijhn_kkbhgZevgh hjb_glbjh\Zggh]h Z¢
English for Specific Purposes (ESP).

< gZklhys__ \j _fy \k_ ljZzgkihjlgh_ khh[s_klI\h ijbaul\zZxl d b
fmevibfh~"Zevguo i_j_\hahd qglh qj_\Zlh fmevibgZpbhlyddevgufb
<Z gh qglhJu \k_ mqgZklgbdb IjZzgkihjlgh]lh f_""mgZjh~gh]h khh[s_
d IZdhfm \azZbfh”_ckl\bx Ijb i_j_]jmadzZo i_j iWjedZbdhijbgZZoh-:
nZj\zZl _jZo "Z bg4{hklh~mgzZjh~guo fhjkdbo imlyo h[s_gb_ ijhbl
dhee ]1Zfb dhlhju_ azZqzZklmx g_ y\eyxlky ghkbl_eyfb yaudZz
gZdeZ”u\Z |ky s b bkdZ _gb_ yaudZ azZ kg ?bzZdpdbdzZ IMiZ"
\azZzbfhihgbfzgb_ mkeh gy Iky s _\ [hevr_c kl_i_gb

JZaebqgu_ ijhbkr_kl\by gz fhj_ k [hevrbf dhebq_kI\hf ~_jI\ be
ly" euf wdheh]bg_kdbf ihke_ "kl\byf 1ih ijbgbg_ g_"hklZlhqg
wdbiz  _f fhjkdbf Zg]ebckdbf yaudhf kihkh[klI\h\Zebhkighé¢h gbx d
ihroh”Z ijb ih”~"Thlh\d_ km~h\h~bl_e ¢ Ba kjzZ\gbl_evgh g_"Z\¢
ih zZj gz iZjhf_ ©6FDQGLQDYLDQ 6WDU?2 Iljhbkr_kl\b_ ijb\_eh
H~rghc ba ijbgbg mkm]m[b\rbo Iy _klv ihke_"kl\bc dithnfhgkgbx wdl
y\behkv g _khhl\_Ikl\mxs__  \ezZ” gbyaudifebpkddbiZfb wdbiz Z
Hlikmlkl\b_ agZgby Zglebckdh]h yaudZ gZjy*m k ~jm]bfb nZd
aZljm~"gbeh w\ZdmZpbx iZkkZ bjh\ b m\_ebgbeh dhebq_klI\h ~_jI\
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‘\Zjbcguc jZaeb\ g_nlb k IZgd_jZz ©6HD (PSUHWZ A_ge¢vamevl:
DblZckdbcbfhidkzZl _ev ©'H <XH?2 ijb[ue d f_kim [_~kl\by q_j_a g_
hrgzdh gZ |[mdkbj_ gbdlh g_ \ezZz”~_ e fhjkdbf Zglebckdbf y:
hi\_1klI\_gguc fhf_gl ijh\_~ gby kiZkZl_evghc hi_jZpbb dh]»
ijhn_kkbhgzZebaf kizkzZl_e_c¢ fh]lml kms_kI\_ggh wdbabdlm Mms_j[
hdjm Zxs_c¢ kj_~_ \hagbdeZ imlzgbpzZ < blh]_ kmdghwilh\flhjgh k
kemqZ_jZaeb\ g _nlb m\_ebgbeky k lhgg ~h > @

lhkdhevdm [hevrh_ agZq_gb_ ijb ih~]lhlh\d_ km~h\h”~bl_e_c b
yaud g_h[oh”bfh hlf_Iblv qglh bamqzZlv bghkljZgdgt ybud ~hkl
[he__ _keb j_qgv b”_I h ki_pbZevghc ijhn_kkbhgZevdhc |_jfb¢
ih\k_"~g _\ghc "bagb g_ \klj_gZ_Iky Mf_klgh [m”_1 hifihffbYv qlh \.
bamqg_gbb bghkljZzggh]h yaudz y\eyxlky |_ZljZzevgu_ ihklZgh\db
yaudh\h]h [Zjv_jZ ihkl_i_ggh klbjzZz |ky azZ b]jhc dhlhjzZy ijb
m~h\hevkl\b_ Djhf_ ITh]l]h kh\f_klgZy ih~*]lhlh\dZ d ihklzZgh\d_ jZ
Amo mkbeb\Z | hI\_IkI\ _gghklv azZ dhfzZzgrgmx jZ[Rew b Kkhe
\aZbfh\ujmqgdb dhlhju_ 1Zd \Z ' gu \ jZ[hl_ wdbiz Z

Bf _ggh ey memqr_gby nhjfbjh\Zgby ijhn_kkbhgZevguo dhfi_
bkdexq_gby kbImZpbc hibkZgguo \ur_ Jhkm~AZjklI\_gguf I
klzg~zZjlhf [ueh j_dhf_g”h\Zgh \dexq_gb_ Zdlb\guo b bgl_jzd
h[mqg_gby Hgb kihkh[klI\mx|] mkbe_gbx ijZzdlbgklkdtc gijpevgZpbb
gZijZ\e_gghklb h[jZzah\Zgby 1jb wlhf k ihfhsvx Zdlb\gud&yf_ |h”~h\
ih~"lhlh\blv g_eh\_dZ mf_eh]h b fh[bevgh]h \ezZ” xs_]h g_ g.
kihkh[Zfb b | _ogheh]byfb bo ihemq_gby

HArghc ba kh\j_ f gguo | _ogheh]bc y\ey |ky bkihevah\Zgb_dhfi
Fghlb_ ki_pbzZebklu G = ;zZ]*"ZkZjvyg J F 1_Ijmg_\Z b *j
dhfivxl_jbazZpbb h[jZah\Zgby h{tykgyy wlh I_f qlh blygl_ee_dlIr
j_r_gbx az”~zq ih ijh*_eu\Zgbx hiulh\ g_h[oh”bfh ijh*_eu\Zlv g
hfmgzZxs_fmky kzfhfm bgh]*Z k ihfhsvx i_~Z]h]Zz g_ ~h\_jy
dhfivxl_jm Fh gh kijz\_~eb\h mlI\_j " ~ZIv qlh Zdlb\gujZ& bh™u h[r
gb\_ebjmx|l wlhl g _]ZIlb\guc wnn_dl hl pbnjh\baZpbb h[s_klI\Z
ih"Thlh\dZ km~h\h~bl_e_c¢ g_\hafh' gz [_a bfblZpbhggh]h fh
lj _gZ jZo dhlhju_ iheghklvx dhfivxl_jbabjh\Zgu

< ijhp_kk_ ij_ih~rzZ\Zgby madhijhnbevguo ~"bkpbiebg_ [|Zdbo
rexidhc?@ ©Dhg\_gpbhggzZy ithAlhlh\dZ \Zol_ggh]h ihfhsgbd
©lj_~hl\jZzs_gb_ klhedgh\_gbc km~h\2 gZb[he__ wnn_dlb\guf
f ITh~hf h[mg_gby y\ey -lkgZkiiZklljb bkihevah\Zgbb *Zggh]h f
h[mqgzZxsb_ky Kki_pbZevghklb ©Km~Ah\h ~_gb_2 bf_xI \Eafh ghkl
ijZdlbg_kdhc ~_yl _evghklvx gZkldZeghkweth A[4y nhjfZ mqg_[gh]l
azZzgylby dhlhjzy ~ _fhgkljbjm_1 dhgdj_lguc f_Ih”"bagkedhdbixb f f
himq_gby b \hkiblZgby Hg ij_"klZ\ey | kh[hc yjdim&xplox * |Zev¢
\*hogh\eyxsmx mqgzZklgbdh\ gZ ~hklb" _gb_gZbemqgrhd@djh amevlZ
h[mqg_gb_ iha\lhey_| h[mgZxsbfky g_ Ihevdh gZ[ex~ZIv ij
ijhn_kkbhgzezZz gh b ijZzdlbg_kdb mgzZkl\h\Zlv \ddibjhRZ galry*Zgbb
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fhr_e_c ih\_"~_gby beb ~_fhgkljZpbhggu-odegZZludhkihkZ[KII\jmx]
mkbe_gbx ihl_gpbzZevguo \hafh ghkl_c mqgzZklgbdh\ blbo ebqggh
nhjfbjh\Zgbx dhfi_I_gpbc agzZdhfyl h[mqgZxsboky k ijhn_k
N _ckl\byfb > @

Gz fhj_ ihfbfh \_j[Zevguo bkihevamxlky g_\_j[Zevgu_ b
kbkl _fu yaud agZdh\ b iZjZebg]\bklbg_kdb_ wje *blglaivgdZd I|h
agZdb b IZ[ebgdb gZ iZem[_ \ fZrbgghf hI* _gwogbBjdbghn\adhf_s
[m_\ b [_j_]h\uo agZzdh\ a\mdh\u_ kb]JgZeu b I ~h& nazhbkbfh h
mklghc beb ibkvf_gghc hgb ijbf_gyxlky wlh gZg¢bdgwpbbkj "KkI\
dhlhju_ bkihevamxlky dzZd gZ [hjlm km~gZ 1Zdbb[fj Mmudim”*Zfb
hit_dIzfb > @ >ey I|h]h glhJu [m~msb_ Kki_pbZebklu mf_e
f_ ""mgZjh~rgufb bgkljmf_glzZfb gm- gh ijhb]ljzZlv g_ h”gm Kku
kbimZpbx b hiylv gZ ihfhsv ijboh”yl Zdlb\gu_ nhjfu h[mqg_gby

ljbf _g _gb_ kbImZpbhgguo azZ”Zq gZ bfblZpbhgguakldogZ zjq
ihal\hebeh [he__ wnn_dlb\gh ih*oh”blv d nhjfbjh\Zgbx dhfi_| _gpl
Ihkdhevdm ijhn_kkbhgZevgzZy "~ _yl _evghklv km~h\h”"bl ey g _ihk
jZ[hlhc \h \g_rlZlguo kbImZpbyo wlh ij_"tyley | d g_fm ih\ur_
ihAlhlh\db 1jZzdlbdzZ ihdZau\Zz_| qlh g_\_jgu_ "~ _ckl\kkfbddfZg”"bj.
]b[_eb wdbiz'Z b km~gzZ LjzZz"bpbhggu_ f_Ih”u h[mqg_gby g_ i
h[jZahf ijhjz[Zlu\Zlv ijZdlbg_kdb_ mf_gby km”~h\h”"bl_e_c¢ Ilhwlt
ijhn_kkbhgZevguo dhfi | _gpbc g_h[oh”bfh fghl]hmjh\g_\h _
ijZ\bevgh_\uiheg_gb_dZd rlZlguo |IZd b g_rlZlgaogKigeXgho H
wlzZih\ fh gh kqgblzZlv \uiheg_gb_ az~zZq kfh”_ebjh\Zgguo \ \bjln
lj _9gZ _jZo h[mqZxsb_ky hljzZ[Zlu\Zx]l Ze]lhjblf i_j\bgguo ijhn_
gZ\udh\ dhlhju_ azl_f azdj_ieyxl \ j_Zevguo mkeh\byo gZ km~gz

Hrgzdh ij_ih~z\zZI_eyf ke_"m_I1 bf_Iv \\b m qglh\gadlb\gu_ |
f ITh~u h[mg_gilhyp2 kk *hklZlhqgh Ijm~h_fdbc b _]Jh g_h[oh”bfh
l[jZ"bpbhggufb nhjfZfb h[mqgq_gby

ljhn_kkbhgzZevgzZy " _yl evghklv km”~h\h”~bl_e ¢ azZwfdbklimx k\y
\g rlZlgufb kbImzZpbyfb f | _hjheh]bg_kdbfb | bdoglmaufkdbfb gz\
A glh ij_~ty\ley | ih\ur_ggu_ Ij_[h\Zgby d bo ijhn_kkbt
ikboheh]bq_kdbf dzqg_klI\zf Lhevdh \ukhdbc mjh\_gv ijr
dhfi_|_glghklb km”~h\h”Abl_e_c fh _| h[_ki_qgblv [_ahiZkdghkdd ieZzZ\
"hims_ggZy hrb[dzZz fh _| ijb\_klib g_ Ilhevdh d Iy _euf gh
dzlzkljhnbqg_kdbf ihke_2kl\byf Hiul ihdZzau\zZ_1 qglh g\ \ _jgu_
dhfZzg”u km~rgzZ fhlml kha”~Zlv wdklj_fZevgmxxkbymBpex "KNbymkm
hl g_"hklZlhgghc dhfi_I_glghklb km~h\h~bl_ey Ihke_"gyy ijhy\ey
beb g _ijZ\bevghf \uiheg_gbb hl® _evguo ijhn_kkbhgZevguo d
dhlhjuo kdeZ”u\Z |ky h[szZy dhfi_| _glghklv ki_pbZebklZz
ijhn_kkbhgZevguo dhfi_| _gpbc g_h[oh”bfh fgh]l]hdjZlghgbijZ\bevg
dzd \ rlZlguo 1Zd b \h \g_rlZlguo kblmZpbyd gZ m&edhdykmZdlb
IZzdbo \hafh ghkl_c ij_~hklzZ\blv g_ fh™_|I Hqgq_\b”glgbghkab*bfu I
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b f_Ilh~"bg_kdb_ kj_~kI\Z h[mqg_gby dhlhju_  fh]lml fh”_ebjl
ijhn_kkbhgZevgu_ kblmzZpbb \ Ihf gbke_ b \g_rlZlgu_ > @

Ke_~m_I| azf_Iblv qlh km~h\h”bl_ev g_ fh _| nimagd&pbhlygypgh\ZIv
km~rgZ _]1h jEemlmy¢tc dhfie _dk jZaebqguo \b"h\ »_yl evghklb dZi
gZ [_j_]Im Z wlh hl[klhyl _evkl\h gZez]Z | gZ g_]h ih\ur
hi\_IkI\_gghklb ; _ahizkghklv wdbiZz 'Z b km~gZqUlZibédBgv fh _I
ihklhygguf kzZfhkh\_jr_gkl\h\zZzgb_f qglh b aZeh _gh \bdzZqg_kI\_
dhfi_|_glklghklgh]h ih~"oh~Z

J_amevlZlu ijh]ljghaguo bkke_"h\Zgbc ihdzZau\zxl qlh \ [eb"
h[jZzah\Zgb_ klzg_1| g_ij_ju\guf ijhp_kkhf dhlhjuc [m”~_1I ijh~*he".
\k_c "bagb g_eh\_dz <_2v lhevdh I1zZdbf h[jZzahf hg kfh _I .
g_ij_julguf |I_ogheh]lbqg_kdbf bggh\zZpbyf dhlhju_ pretch Ij_[h)
ihklhyggh]h kh\_jr_gkl\h\Zgby ih”\b 'gh]lh khklz\zZ gh b kj_*I
gZ\b]Zpbb kh”_j Zgby ijhp_kkh\ \azbfh™_ckl\by k hjilEgZfb \eZ
M"_ k_]lh~gy I1Zdb_ kljZgu dzd Yihgby jzZkkfzZljb\zZxI| \dijhk h Kk
\k_h[s_fm \ukr_fm h[jZah\Zgbx WIh |j _[h\Zgb_ h[mkeh\e_gh \
i_jki_dlb\guo |_ogheh]bc dhlhju_ zZddmfmebjmxI|l \ kgbly i_j_~I
gZmeglglogbq_kdh]lh ijh]j_kkZ b ihwlhfm [j_[mx] “"ey bo ijhba\h”k
\ukhdhh[jZah\Zgguo ki_pbzZebklh\ > @ FZkkh\hklv h[jZah\Zgl
[hevr_c bgl_gkbnbdzZpbb h[jZzah\ZI_evgh]lh ijhp_kRyxkky f mKki
Zdlb\gu_ f_Ih~u h[mqg_gby

DzZd kdZaZe Iegry Minizberg ©F g " _jZfb g_ klZgh\ylky \ Zm~blhj!

Bm | f [he__ km~h\h~bl_eyfb \ Zm~blhjbb g_ klZlv :m~"
g _h[oh”~bfh fzZdkbfzZevgh ij_\jZlblv \ j Zevgu_ ijhn_kkbhgZevg
ihfhlml \ wlihf Zdlb\gu_ f_Ih”u h[mqg_gby

| _jki_dIlb\u jZa\blby ijhn_kkbhgZevguo dhfi_|_gpbc km”~h\h~bl
ZdIb\ghc h[jZzah\Zl_evghc kj_~u dhehkkZevgu Bf_ggh \ wlhc
hkhagZggh_ mk\h_gb_ fZl_jbZeZ b ih*"khagZl_ehgZhatdgdpby b
kbimZpbb gZ j Zevgmx "bagyv

;B;,EBH=J:NBQ?KDBC KIBKHD

1. ;hehgkdbc ijhp_&keviZliu h[mg_gby b dhfi_I_glghklguc ih”o
ijbeh”_gb_ lht _@¢ZipiZg i _9Zmighn_kkhjz <ZB" gdhF
Bkke_"h\Zl_evkdbc p_glj ijh[e_f dZkikpZzZieBkhih\dbk =+

2. ;hjh"bgzZz G F#&jkdhc Zg]Jebckdbc yaud \ h[_ki_q_gbb [_a
fhj iez\Zgby >We _dljhgguc j_kmjk@ GZmqggu_ Ijm~u >Zevj
85/ KWWSEHUOMKHG@LUWMIDFOH- QORRUWANNRNREHVSHFKHQLL
EHIRSDWVRRWWODYDQL\D ~ZIZ h[jZs_gby

3. ;udh\Z ? Bgl_jzZdlb\gu_ nhjfu h[mg_gby ijb bamqg_gbb ]mf
"bkpbiebg \ jZfdZo |_ogbq_kdbo gZijZz\e_gbc ih”]hlh\db
<_klghd G=LM bf J ? :e_dk__\Z K_jby ©Mijz\efgb_ \ khpl
DhffmgbdZlb\gu_ |I_ogheh]bb?2 =+ - + <« Kk
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10.

11.

12.

13.

;ugdh\Z G Bkihevah\zZgb_ bgl_jZdlb\gh]l]h h[mg_gby klIm”"_gl
dhgl_dkl_ dhfi_I _glghklgh]h ihf"oh”Z >We _dljhgguc j<kmjk@
<hedh\ L E FZkkZjh\Zz lj_ih~z\zZl_ev ;;, \_d +£85/ £ < ¢
KWW FHUO H@LUWWIDFOH Q- LY YRUIRR\E RERHY/QRXBGNQWRY
YXJEINRQWNRFPBOHWHQMVREBKR@RIRZIZ h[jZs_gby

=hjrdh\Z H:Hb\gu_ f Ih~u h[mg_gby nhjfu b p_eb ijbf_g_ gl
=hjrdh\Zz GZnhbglhg _kdbc we_dljhgguc mjgZe ©Dhgp_il2 +

6 + i e + 85/--NRQYMHS WHU X KWP NZIZ  hij
A__j W Dnhfi_|_glghklguc ih?oh” d fh”_jgbaZpbb ijhn_kkk
h[jZah\Zgby W N A | W KufZgxd <ukr__ h[jZah\Zgb_
< + K

Abfgyy BDexq_\u_ dhfi_| _gpbb + gh\Zy iZjz"b]fZ j_amevlZlz
>We dljhgguc j_kmjk@ B : Abfgyy Wdki_gebf gl b bggh\Z

+ < i 85/ KWWS F\EHUOHQLQNNRPSBWHRMHDIQ NO
SDUDGUHPDREDWIRYDQL\D ~ZIZ h[jZs_gby
Bevyah\Z F > Ijh[e_fz dhfi_|_glghklgh]lh ih”oh”"Z \ |

>We_dljhgguc j_kmjk@ Bgl_ljZpby h[jZah\Zgbyt 85/ + <
KWWSEHU O @LUOWIDF O H - FSRIR-EVOHEGB R 8 ¥ RIFGERUR] RYD QL L
NZIZ h[jZs_gby

Dhebg D BBnhjfZlbazZpby h[jZah\Zgby gh\u_ ijbhjbl_1lu D
BgnhjfZlbdzZ b h[jZah\Zgb_ % + <

Dhfzjh\Zz E |Ig "ihkuedb klZgh\e_gby dhfi_I_glghklgh]lh ih
h[jZah\Zgbb >We _dljhgguc j_kmjk@ E < Dhfzjavgh =mfZg
wdhghfbg_kdb_ b h[s_kl\_ggu_ gZmdb - + + 85/+ K
KWWSEHUOM@UWMNDFOH Q \SWBHGRRMMENHW H QB RB KRR JR
YREUD]RYDQLL ~ZIZ h[jZs_gby

Dhih\z X Khjfbjh\Zgb_ ijhn_kkbhgZevguo dhfi_|_gpbc m
fhjkdh]l]h \maz kj_"kI\Zfb bghkljZggh]lh yaudZz gbd K Dhl
FZcdhikdh]h JThkm~ZjklI\_ggh]h | _ogheh]lbqg_kdh]h mghk\_jkbl_lI

Dhih\z X KBggh\Zpbhggu_ i_"~Z]lh]l]bg_kdb_ | _ogheh]bb gZ
Zglebckdhfm yaudm dzZd kj_~kl\h klZgh\e gby edmjkizidighh]h "I
fhjkdh]h \maz X K Dhlh\z K G IZmlh\Z < _klghb
]Jhk I _o mgb\ _jkbl_ 1z = -+ ¢« % K

FZgxdh\z < Ilj&a[e_fzZ 1ijhn_kkbhgZevghc ih”]hlh\db ki_pb2z
kh\j f gguo khpwdbgbhbg_ _kdbo mkeh\byo < G FZgxdh)
DmavfbgZz Kj_*g__ ijhn_kkbhgZevgh_ h[jZah\Zgb_ + +
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M>D

WIHO: L?0GHLJHG (EBBECATION ©HGE:CGBA:PBY?2
H;J:AH<:L?EVGH=H IJHKLJ:GKL<:

<brgydh\Z ~hp_gl dZn_"ju LWbK gZ <L BN F=LM =:
dZzg” khpbhe gZmd
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klZlv_ hibkulZxlky \hafh ghklb bkihevahkdghZ Bal[jZeah\Zl _evguo p_eyo
IhdZzazgz ki_pbnbdz kh\j_f_gguo h[jZzah\ZI_evguo nhjfZijhyp_Mkblo_\ZjbZlb\g
mijZ\e_gby b h[mqg_gby

Dexq_\u_ kehYgzah\zZgb _ hgeZcgbaZpby pbnjh\u_ | _ogheh]bb h[jZe
ijhkljzgkl\h h&édgggb_ gZpbhgZevgZy ieZlnhjfz

K ihyle _gb_f k_Ib Bgl_jg | m q_eh\_dZ ihy\behkv ]hjZa”h [he
"ey kzZfhj_ZebazZpbb |Ih fzZl_jbzezf khpbheh]bqg_kdbbajbkke_ "h\Zz
dhfivxl_j b Bgl_jg_ | bkihevam_1| hl ] A h ] j
fheh™ b > k @

Fu Zdlb\gh bkihevam _ f Bgl _jg | ~ey jZ[hlu b jZalehq _gbc &
bkihevam_ f ~Zgguc j_kmjk \ h[jZah\Zl _evguo p_eyo |hdZ _s
kgblzlv qglh h[jZzah\Zgb_ ihemq_ggh_ \ k_Ib b bebl [eZ]h"Z]
dhgdmjbjh\zZlv k ~biehfhf ihemqg_gguf \ mqg_[ghc Zm”blhjbb
hjl]ZzgbaZpbb

B I _f g_ f_g__ 9gZ k_]lh~rgyrgbc ~_gv agZqbfu_gglzklb °b
ijbh[j_1Zx] h[ebd pbnjh\h]h nhjfZlZ b kngjZ hj2xlg\Zdby =+
GZ khklhy\r_cky +  hdly][jy ]h~Z \ Fhkd\_ 9 =eh[Zevghc

| ogheh]byf \ h[jZah\Zgbb (G&WXQHKc ih” ~ \bahf ©>Zggu_
dhlhju_ ljZgknhjfbjmxl fbj2 ki_pbZevguf ij_"klZ\bl_ehf 1j_ab”
\hijhkzZf pbnjh\h]bogtheh]bg_kdh]h jZa\blby >fbljb_f I_kdh\uf [ueh
©K ihfhsvx pbnjh\uo | _ogheh]bc k_]Jh”rgy fh gh i_j _kljhblv ex[m
dzkz _Iky b kbkl_fu h[jZzah\Zgby \ dhlhjhc mijZz\e_gq_kdb_
ijbgbfzZlvky gZ hkgh\_ [hevrbo ~Zgguo Z h[jZah\Zlgkh\gu_ I|jZ_
kljhblvky bg”"b\b"mzZevgh k ihfhsvx Ze]lhjblfh\ b gzZklz\gbdh\ \ \b
bgl _ee_dlZ GZrZgaZarddoXxky ~_eZlv wlha > @

GZ |_fm i_j_oh”Z h[jZah\Zgby \ pbnjm fgh]lh ]h\hjyl b “Zjdh
dhgdj_lgu_ ij_~eh _gby ijbk”?] d@AmZyY nmjhj ba\_klgZy ijh]jzffz
j_r_gbc ey gh\h]h h[jZah\Zgby? jZajZ[hlZggZy j_dlhjhf <RW Y
p_gljhf kljzl_Jbq_kdh]h jzZa\blby : Dm~jbgzZ :\lhjzZfb ijh_dlZ
ihiuldz ~ZIv hI\_| gZ ~\Z \hijhkzZ dzZd h[jZzah\Zgb_ fHbxl kihkh[l
kljZgu b dzd kj_~klI\zfb h[jZzah\Zgby h[_ki_gblv kZfhj_ZebaZpbx

<h fghlhf ijh]jZffZ kljhblky gZ pbnjh\bazZpbb h[mdhgpwf b ijbau
rZlhf \klmiblv \ wihom | _oghljhggh]h ©HGXFDWLRQ?2
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ljhjulgu_ j_r_gby “Zggh]h ijh_dlZ ij_~klZ\e_gu ih ke_~mxsbf g:
Kbkl _fzZ ihA™ _j db jZgg_]lh jZa\blby
RdheZ pbnjh\h]h \_dZz
FZl jbZevgZy bgnjZkljmdImjZ rdheu
JZ\gu_ h[jZah\Zl _evgu_ \hafh ghklb b mki_o dZ ~h]h
Gh\h_ | _ogheh]bg_kdh_ h[jZah\Zgb_ \ rdhe_ b KIH
JZa\blb_ b ih~A*_j°dZ IZeZglh\
AZimkd kbkl_fu g_ij_julgh]lh h[jZah\Zgby
<mau dZd p_glju bggh\Zpbc \ j_]bhgZo b hljZkeyo

9. Nmg~Zf_glZevgu_ b ihbkdh\u_ bkke_"h\Zgby \ \ukr_c rdh
mgb\_jkbl_lu J:G

10. Wdkihjl h[jZzah\Zgby

11. Kh\j_f _ggh_ kh”~ _j Zgb_ rdhevgh]h h[jZah\Zgby JjZfhlghkl\
mgb\ _jkZevgu_gZ\udb “ey \k_o

12. DZ"ju ~ey jZa\blby h[jZah\Zgby

Ilh dZ " "hfm gZijZz\e _gbx h[hagZqZ |ky bkoh”gZy ijh[e_fZ qlh
ijh_dl j_r_gby wlhc ijh[e_fu h ' b”"Z fu_ j _amevlZlu g_h[oh”~bfu_
mdZau\zZxlky jbkdb ijb hildZza_ hl ijh_dlz > @

lh fg _gbx jZajzZ[hlgbdh\ ijh_dlZ © j_ r _gbc ey gh\h]h h[jZal
j_]bhgZevguo <MAh\ aZdexqZ Iky \ g _"hklzld_ keZ[hkllb kh[KI\_
jZajzZ[hlhd hlkljZzg_gghklb hl gug_rg_]h mjh\gy gZmdb b kh\j f_
keZ[uo k\yayo k [bag_khf Dhgdj _Ibabjm_Iky ijh[e_fz 1_f gl
hrgh\j _f ggh gblZ | dmjku kh\_jr_ggh jZagh]lh kh”~ _j Zgby qlh
ijh\h~blv kh[kI\_ggu_ bkke "~h\Zgby b \_klb ijZdlbg_kdmx ~_yl e
lj_~eh  _gby ih j_r_gbx wlhc ijh[e_fu gZreb k\h_ hljZz  _gb_ ih
©<mau dzZd p_glju bggh\Zpbc \ j_]bhgZo b hljZzkeyo?2l Ijh_dI
i_j_oh” j_]lbhgZevguo \mah\-dg¥ku hgeéZagZ[hlZggu_ \_~msbf
mgb\_jkbl_1zZfb ijbg_f hgb [m~ml khklzZ\eylv[jgah\fZlg evgljolb
ijh]ljzff \ukr_]h h[jZah\Zgby >Zggu_ dmjku “~he gu aZzZf_gbly
h[ _ki_g_gby dhlhjuo \ \maZo g _ | ij_ih"zZ\ZIl_ e _c \_"msbo
bkke_"~h\Zgby LZd d ]Jh m ij_"~ihez]zZ_Iky "hklbgv klhijl
kim~ _glh\ 1Zzdbfb dmjkzZfb NbgzZgkh\h_ h[_ki_gq_gb_x&Zgbh]lh ij_
km[kb”~bjh\Zgb_ gZ ih* _j'dm Z 1zd _ b-kbim¢klah\iZklxgbhgegH clya
jZzkg_1Z dmjkh\ gz kIm~_glzZ \ 1h® qlh khklz\ey | ih fej®» jm]
lj_"~_ q_f -ghh \g_"jylv baf_gylv hilbfbabjh\Zlv fh~_jgba
g_h[oh~bfh jZzah[jzlvky k q_f fu \hh[s_ bf__f ~ eh ~"<IMZ[gghf ke
hgeZb§gmqg_qgbb

Bgl jg_ I b pbnjh\u_ | _ogheh]bb kf _rZeb \h_“~bgh ihgylby hg
we _dljhggh]h h[mg_gby b ~bklZgpbhggh]h h[mqg_gby «w [hevrbg
| jfbgu bkihevamxlky dZd gZoh”ysb_ _ky \ h*ghc kfukeMdc k\yac
hrgh hfmqg_gb_ \hafh gh ijb gZebqbb ]z~ _1Z "hklmizZyd Bgl_j
h[jZah\Z|l _evgheiagbeizhgdu

©ONOORrWNE
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Ih™ h[jZah\Zl_evghc ieZlnhjfhc ijbgylh ihgbfZlv bgnhjfZpbhggr
k_Ib Bgl_jg_lI dhlhjzy ij_"gZagZqgq_gZ "ey \aZbghdhdkl\by
h[jZzah\zZl_evgh]h ijhp_kkzZ k ij_"mkfhlj_ggufb jZaebqgufb ~*
| ogheh]byfb Z lzd _ fzZdkbfZevgh mijhs_ggufb ijtp_"mjZfl
jZaf_s_gby mqg_[guo fZl _jbzZeh\ ijh\_jdb b hp_gb\Zgby az"Zz
jZaghh[jZzaguf j_kmjkZf g _h[oh”bfuf “"ey iheghp_ggh]h mqg_[gh]h

Jughd ieZlnhjf hlgle@qgggby m _ ~Ze _dh g_ imklhc b _klv ba q_]
k_]h*gyrgbc ~_gv \u[hj gZklhevdh \_ebd qlh JhjZa*hqgqpis_ aZiml
j_Zevguc j_amevlZl

Gb _ ij_"klz\e_g h[ahj gZb[he__ ba\_klguo jhkkbckdbo ijh”"md
bg"mkljb OHRAUQLQJ

Rdhevgbdb ba \k_o j_]lbhgh\ Jhkkbb Zdlb\gh bkihevamxl ieh
Bamg_gb_ rdhevguo ij_~f _Ih\ ijhbkoh”~bl \ bgl _jZdlb\ghc nhjf_
bgr"b\b"mzZevguc ih?"oh” d dZ "hfm > @

M i_~Z]h]l]h\ rdhe ihimeyj_g h[jZah\Zl _evguc ihjlZze ©,Q
lj_"klZ\ey | kh[hc dhee_dpbx \b”_hmjhdh\ dhgki_dlh\ [|_klh\
hkgh\guf ij ~f 1Zf rdhevghc iJhkjZjfku jZajzZ[hlZgu kZfhklhyl ev¢
lZzd"_ k ijb\e_q_gb_f klhjhggbo mgbl_e_c¢c > @

©%XVLQHVVOHZUQLQiRDIXH|jfO,QayXij WHIAZ\e _gby h[jZah\ZI|_
dmjkh\ ih [Ha§Zldzf Jhkkbckdbc ijh_dl %XVLQHVVOHZUQLQJ
ijhn_kkbhgzZeh\ y\ey Iky kh\f_klguf ijh_dlhf GZpbhgZevgh]h "~ _ ¢
©:evygkF_"bza b f_""mgZjh”gh]lh bgklblmlz f g ~'f _glZ EBC(
"bklZzgpbhggh]hh[pAaghWKZgby fZeh]lh b kj_"g_]h ij_"ijbgbfzZl_evkl\

kharzg \ JhAm ijb ihAr _j°d_ 1jZ\bl_evkI\Z Fhkd\u < gZklt
kbkl _f_ AbklZgpbhgghipmfgbamdyk K>:H azj ]bkljbjh\zgh [he _
ihevah\Zl_e ¢ ba Jhjh~hb bo &hjeZog _ki\h _° _Ag \gh jzZkl_|I

blh]zf ijhoh ™~ _gby dmjkh\ _klv \hafh ghklv ijhclb Fhgigdhx ZdI_klZ
ihemqgblv k_jlbnbdzIl Thkm~ZjkI\_ggh]h h[jZapZ > @

GZpbhgZevguc hldjuluc mgb\ _jkblhlj]@8GdApbly2 f ~hklZ\eyxsZ
mkem]b ~bklZgpbhggh]h h[mg_gby ih g _kdhevdbf khgyf h[jZe
ihglb \k_ ba gbo hildjulu_ 1h hdhggZgbx h[mq_gby [_kieZlgh \u’
k_jlbnbdzl Djhf_ ITh]l]h hjl]ZgbaZpby aZj_dhf_g~rh\Zez k_]Jy
\uimkdZy dZd mqg_[gu_ 1zZd b f_Ih*"bg_kdb_ fZl _jbZeu > @

< p_eyo jZkijhkljZzg_gby h[jZah\Zgby khhi\_TklI\mxs_Jh \uk
dzqg_kI\Zz ~ _ckl\m_|I| ieZlnthfdghgb¥c®81,:(%% Ijhoh ™~ _gb_ dmj
ihA\_j"~Z _Tky \urZq_c k_jlbnbdzZIh\ > @

©:j]mk?® zijh_dlI ij_~hklZ\eyxsbc ~hkimi d [hevrhfm dhebqg_ Kl
bkihevam_ fuo “ey ijh\_jdbkg¥lmlbaehalhley | ijhclb | _klu b magZlI\
hrb[db [ukljh magZlv ijZ\bevgu_ hlI\ _lu gZ dhgdj_lgu_ \hijhkl
kh[kI\_ggu_ |_klu Ijh_dI fh gh gzZa\zZlv Jhlih\uf j_r_gb_fbijh[e_f i
b ijh\_~ gbx |I_klbjh\Zgby >hklmi d qZklb |I_klh\ ieZlguc > @

Mihj gZ h[mq_gb_ ijbdez~guf f _Ih*zZf bkke_~h\Zgby * ez |

©Mgb\ _jkbl | [_a ]jZzgbp2 <k_dmjku ieZlgu_ ih blh]Zf \urz_lky
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©MQB GH<HRPjZzah\Zl_evguc ijh_dl ihkljh_gguc ih ijbgpbim ¢«
ijZdlbdz?2 ljbh[j_klIb Ihl beb bghc gZ\ud ihalheyxlIbihkZ]h\u_
dZ ~hc ba dhlhjuo _klv |I_hjby “hiheg_ggZy ijZdlbdzdbfb mij.
kms_klI\m_I \hafh ghklv ihh[sZlvky k wdki_jlhf \]4¢Zkpb gddbmqg_g
dhff _glZjb_\ gZ \uiheg_ggu_ aZ”"Zgby > @

©*HW .QRK?3\bk \ [bgZjh\-dpgekdecgvliZpbc hgeZcg ljZgkeypbc
< [hevr_c kl_i_gb ~hklmi d ijh*mdlzZf ieZlnhjfu ieZlgbo K ihfh
| ogbqgq_kdbo \hafh ghkl_c ihy\ley Iky rzZgk ijhgm\b\gh\Kaw \kx
ijhp_kkZ h[mqghdgb¥lwky k e _dlhjhf \ j_ "bf_j Zevgh]lh \j_f _gb
hi\_lu gZ bgl_j_kmxsb_ \hijhku mqgzZkl\h\ZIv \ *bkdmkkbyo > @

< ]h~Am khanrzgZz ©G:PBHG:EVG:Y IE:LNHJF: HLDJ!I
H;J:AH<:GBY? mqj_"bl_eyfb dhlhjhc y\bebkv 1Zdb_ \_~msb
mgb\_jkbl_lu dzd F=M KI[IM KI[=M FBKbK <RW FNLB MjN
>hkimi d dmjkzf [_kieZlguc Ijhclb h[mqg_gb_ \hafimjghgywZ [Za
h[jZah\Zgby >ey ~_eZxsbo azZg_klv ijfdatjkgguic *rmikgedgggZ
\hafh ' ghklv ihemqg_gby ih~I\_j"~ gguo Kk _jlbnbdzZlh\ ijb kh[ex"
ghjf mklZgh\e_gguo azZdhgh”ZIl_evgh Z bf_ggh ijhoh ~_g
f jhijbylbc hgdim¢kgzZ ijh\h~blky ihke_ b~ glbnbdZpbb ebgghklb h[

< kjzZ\g_gbb k j_kmjkzZfb bguo h[jZahiizlZlenigtio dmgj&zicg
G:PBHG:EVGHC IE:LNHJFU bf_xI k\hx ki_pknbddmjku
jZajZ[Zlu\zxlky \ khhI\_IklI\bb k [1j_[h\Zgbyfb n_"_jZevguo ]F
h[jZah\zZl_evguo klzZg”Zjlh\ qglh Jh\hjbl h ih”~I\_j"~ _gbb ihemq_c

h[jZzah\Zgby | _  kh[ex”™ _gbb I|j _[h\Zgbc d j _amevlzZIZf hk\h_gl
ijhljzff > @

GZ fhf_gl h[jZah\Zgby wlhc ieZlnhjfu ]h” bgnhjfZpbhg
ij_"eZ]ZeZhgeZdmjkh\ gZ hdly[jv ihjyR8Zz + dmjkh\

< \uklmie_gbb ij_fv_jz >fbljby F_A"\_"~_\Z bxey ]lhrzZ g

j_dlhjzfb \_"msbo jhkkbckdbo \mah\ ijha\mqZeh gth 7~ey |
h[jZzah\Zgby dZd ]Jhkm~”ZjkI\_ggh]h ijh_dlZ g_h[oh”"bfZ [hevrZy
bgnhjfZpbhggzZy iehsz~"dZ \ qZklghklb hg ij_"eh'be kha”"Zlv
ieZlnhjfm 7~ey hagmikdd mgb\ _jkbl _Ikdh]h h[jZah\Zgby khan”,
bgnhjfZzpbhgguc j_kmjk dhlhjuc [u h[_ki_gb\Ze -bkijkdMahnZgb _
ijbgpbim ©h”rgh]h hdgz2 > @

;_amkeh\gh gz ~Zgghc \klj_q_ ij_"~klZ\bl_eb \_~ddsbdci\mah\
©GZpbhgZevgmx ieZlnhjfm hldjulh]h h[jZah\Zgby?2

=eZ\Z ijZ\bl_evkI\Z ihkqgblZe g_h[ohtbfud<hhfqdifvijigkmlIklI\bb g2z
e _dpbyo b k_fbgZjzo _klv hij_" _e_gguc WHidlad\Zgbhl gbdh]*Z g
hidz" _Iky IThwlhfm khkms_kl\h\Zgb_ f_""m g pffZk ygwuth \zZZgtb pfb i
hgeZdgnjkzfb dhlhju_ \_jbnbpbjh\Zgu \_"m&dbb bmgrbg _pkifb |
yley |ky fZ]bkljZevguf \_dlhjhf jZza\blbgH&dphdb yhd'Zr_c kljzg_2 > .

Y\gh g _h~ghagzZqguf [m”~_| hi\_| gZ \hijERb® Qlygeuagiymah\kdbc
mq_J[guc ijhp_kk 1ij_"iheZ]Zxsbc h[s_gb_ ©a”™ ckwv*lgXk rclgjZK# beb
hgeZcg hkgh\Zgguc gZ h[s_gbb ©gZ jZkklhygbb2a"2 GEZugZr \a]e
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gZah\_f Ihl beb bghc nhjfZl h[mq_gby dhg_qghc p_evx _]h ~h
agzZgby gZ\udh\ b dhfi_I_gpbc Ke_"m_I mq_Kklaljlh[flbin2zdl qglh
ihemqZl_ev mkem]b \ gZr_f kemqgZ_ h[mgZxshekkyl\_gedx!| ih
mkem]m \ ~Zgghffu kjdrilgjdbf h[ h[jZah\Zgbb ©ih”® agzZdhf dzZq_Kkl\:
gZkljh_gb_ h[s_klI\zZz Jez\guf Ij_g~hf dhlhjh]h klZeh jZa\blb_
meh\beb b \_~hfkI\Z JThkm~Zjkl\_gghc j_]JeZf _glZpbb h[j¥ah\Zgby
jZajzZ[hldhc baf_g _gb_f azZdhghijh_dlh\ dhlhju_ [u mqgblu\Ze¢
GZijbf_j h[km ~Z_Ilky \hijhk h[ baf_g_gbb \ ijhp_"mjZo ebp
Zddj_"~blzZpbb \ qzZklghklb I_ogheh]bb ijh\_~_gby we_dljhggZy r
lhf qglh \k_ km[t_dlu h[jZah\Zl_evgh]h ijhkljZgkinKIhyZogdhlf j kh\
ih\ur_gbb b memqr_gbb dZq_kI\Z h[jZzah\Zgby Mqgbld¥By\Ih qlh
bgnhjfZpbhgghf h[s_kI\_ ohlbf fu Ih]l]h beb g_ ohlbf fu ~he"
ihgbfzZlv ki_pbnbdm kh\j f gguo h[jZah\Zl_evguo nhjfdldh\ qlhJu
fZzdkbfZevgh wnn_dlb\gh Iha”gh b]Jghjbjh\ZIv ihjZ ijbkh_"~bgylvk
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wdjzZgZz
14. KZcl F_""mgZjh~ghc dhgn_j _gpbb ih gh\uf h[jZah\Zl_evgul
#EdCrunch- >We_dljhgguc j_kmjkl@ bf + “hklmiz

https://2018.edcrunch.ru/agendak\h[h*gukZ]e k wdjZgZ

M > [878.6:811.075

DHFIVXL?JG:Y FH>?EV F:JRJML: IHE?L:
< H;MQ?GBB IJHN?KKBHG:EVGHFM H;S?GBX
G: A:GYLBYO :<B:PBHGGH=H :G=EBCKDH=H YAUD:

B \e \Z = < “hp_gl dZn_"ju bghkljZgguo yaudh\ "hj
NbebZe <h_ggh{®Zmagg[ulih p_gljAd™"ngrgguo kbe
©<h_gdom "mrgzZy Zzdz~_fby bf_glsijhn @kkidjidbk¥dh]h =Z]1Zjbgz?
\'] KuajZghb

< klzZlv_ ij_"klZ\e_gZ dhfivxl_jgZy fh”_ev fZjrimlZ ihe_I1Z ghipmq_gbb ijhr
h[s_gbx gZ aZgylbyo Z\bZpbhggh]lh Zglebckdh]h yaudZz

Dexq_\u_ kehbZpbhgguc Zg]ebckdbe]jZnhpZ&dgly bgnhjfZpbhggZy fh”_ev
ijhn_kkbhgZevgZy dhfi_| _glghklv h[mgagtm Zghéibvakdhgmy fh” _ev fZjrimlz
ihe 1z

lh\ur_gb_  dzZq_kI\Z \ukr_]h ijhn_kkbhgZevgh]h h[jZah\Zgt
ijbhjbl_lguf gzZijz\e_gb_f j_nhjfbjh\Zgby h[jZah\Zgby \h \k_f fb,
lJeh[Zevghc p_eb ijhn_kkbhgZevgh]lh h[jZah\Zgby \u”\b]Z Iky n
h[jZah\Zgghklb b ijhn_kkbhgZevghc dhfi_|I _glghklb

Kms_kI\_ggh baf _gbehkyv kh” j"Zgb _ ijhn_kkbhgZevghc
ijhn_kkbhgZevgu_nmgdpbb ki_pbZebklZ klZeb [hie\] fmgdh jkZe\
ijhbahreh m]em[e_gb_ nmgdpbhgZevgh\c jKifdZmZebEZ®lviguo
ki_pbZevghkl_c DZzZq_kl\_ggh baf_gbeZkv jhev bgRkljZgagh]h vy
mqg_[gh]lh ij_~f_1Z hg ij_\jZlbeky \ [Zah\uc we_f_gl kh\j_f_
h[jZah\Zgby \ g _h[oh”~bfh_ kj_~klI\h hkms_kl\e _gby ijhn_kkbhgZe

<uimkdgbd \h_ggh]lh Z\bZpbhggh]h \mazZ hk\hb\rbc ijh]jZffi
"he g [ulv Kkihkh[_g j_rZlv ijhn_kkbhgZevgu_ azZ”~Zqb k
Zglebckdh]h yaudz \ez” Iv gZ\udZfb bgnhjfZpbhgghght ihbkdZz
bgnhjfZpbb
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Himg_gb_ Zglebckdhfm yaudm \ Z\bZpbhgghf \ma_ ij_"iheZz
g_h[oh”bfh]h mjh\gy yaudhluo b j_qgq_\uo dhfi_|_gpbc 7~ey ijbf
Z\bZpbhgghc kn_j_ ‘\bZpbhgguc Zglebckdbc yaudyabhd | ih~
jZ"bhl_e _nhgghc k\yab hkgh\u dhlhjh]l]h bamqgZxl dmjkZglu Kk
ij_ith~"zZ\Zgbb wlh]h dmjkZ ~“he gu mqgblu\Zlvky |j [h\Zgby BD:H d
Zglebckdbf yaudhf ge_gZfb e Ilguo wdbiZz ¢ Hgb yleyxlky dj
ke _“m_I| mqgblu\zZlv ijb |_fZlbq_kdhf hil[hj_ mqglZ\eh]ldbbzlkjloZezZ
\br h\ mq_[guo aZz~Zgbc \dexqZy |_klh\u_

lhgylgh qlh ijb g_khhI\_IklI\bb mq_[gh]lh \j_f gb hiI\h~bfh]
\h_ggh]h Z\bZpbhggh]h \maz "ey bamqg_gby Z\bZpbhggh]h
dhebqg_klI\m mqg_[guo qZkh\ hl\h*bfuo gZ _]h bamg_gb_ 1ih
l[j_[h\Zgby BD:H [m~ml hjb_glbjhf ijb jZzajz[hld_ \mah\kdhc mq_
hi[hj_ e_dkbqg_kdh]h njZa_heh]bg_kdh]h fbgbfmfz gZb]|
dhffmgbdzZlb\guo fh”_e_c¢ j_q_\h]h h[s_gby \Z)bZbtbki©kg IpPbd =+
kbimzZpbc ijhn_kkbhgZevgh]h h[s_gby dzZd \ riZlgubkkpionZpbyo
kemqZyo ihe |Z

>h[blvky \ukhdh]h mjh\gy nhjfbjh\Zgby- idhrfrkklilgZkeWdhc
dhfi_ | _gpbb m dmjkZglh\ g_ijhklh ~Z° '\ mkeh\byo Zdlbdgh]h \g
ijhp_kk bgnhjfZpbhgghxdhffmgbdZpbhgguo |_ogheh]lbhe¢ylGZ i_j\
ZdIb\gu_ f_Ih”u b |_ogheh]bb h[mg_gby hjb_glbhvexsh gbh[mqgZ.
g _h[oh~bfufb agZgbyfb gzZ\udzZfb b mf_gbyfb dlmd kdZdlb\ghc
fukebl _evghc »_yl _evghklb

ljhp_kk h[mg_gby bghkljZzgghfm yaudm hlebgZ Ikl | _fgqglh hg
ijhklh h[s_gb_ Z h[mqg_gb_ h[s_gbx bf _ggh gZ g_agZdhfhf yau
\u”_ebe \ dZg_kI\_ hkgh\guo ke_"mxsb_ aZ~Zgb hj]ZgbaZpbb h[s

1) hjb_glbjh\Zgb_ \ mkeh\byo h[s_gby

2) hij_~_e_gb_ b \u[hj kh~_j Zgby h[s_gby

3) hij_~_e_gb_ g_h[oh”bfuo kj_"kI\ ~ey i_j_~Zqgb kh™_j Zgby kh

4) hjlZgbazZpby b h[_ki_g_gb_ h[jZlghc klyab >E_hglv_\ @

Kji_"b kj_"~kI\ kihkh[klI\mxsbo j r _gbx wlbo azZ”~Zq hj]JZgba
ijhn_kkbhgzZtejbghlglbjh\Zggh]h h[s_gby \u”_ey |Iky fh” _ebjh\Zgh
Nyl _evghklv hkgh\ZggzZy g9gZ fh”_ebjh\Zgbb ij_~ihezZ]Z_ | m
AN ckl\bc kihkh[klI\mxs ]h nhjfbjh\Zgbx hkhagZgghc pheb mqg_gl
hj]ZgbazZpbb mqg_[guo ~_ckl\bc E K <ulhlkdbc : : <_j[bpdbc
N Ilh fg_gbx E F Njb~fZzg fh”_ebjh\Zgb_\ h[mg_gbb kem bl
dhlhjh_ ~he gh Julv mk\h_gh h[mqgZxsbfbky | _f f Ih~"hf ihagZg
"he ' gu h\ez”_{vlhjgd fh”_ebjh\zZgb_ vyl\ley |ky mqg_J[dpuf ~_ck
kj_~klI\hf [_a dhlhjh]l]h g_\hafh gh iheghp_gghl98d@mqGgbdZjbkMNjb"
fhr _ebjh\Zgb_ gZal\Zgh h[s_mq_[guf mgb\ _jkZevguf mf_gb _f

Fh~r ev fh™ | azZzf _gylv hjb]l]bgZe gZ g_luj_o mjh\gyo Z gZ mjh
mjh\g_ kljmdIimj \ gZ mjh\g_  nmgdpbc ] g@mdbjh\g_ | lkamev@Zlh
DzZd ijz\beh fh”"_ev h[ez”Z | g_ \k_fb k\hcklI\Zfb h[udlZz Z el
gm gu ”~ey bkke_"h\Zgby h[t_dlZ < gZr_f \ma_ gZdhie_g ihe
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bkihevah\Xgjj¥evhgEZnbqg_kdhc bgnhjfZpbhgghc fh”_eb dhgdj_Ilghc
jZ"bhl_e_nhgguo i_j_]h\hjh\ gZijbf_j ey mk\h_gby Ze]lhjblfz
e _lgbdhf jZaj_r_gby gZ \ae_| klZlbgghc ]jZnbqglkphe flZ" _eb f
ijb Zdlb\baZpbb njZa_heh]bb h[mq_gbb mijZz\ey fhfmZipjsh gbx \
ihe 1Z \ jZaguo hj]J]ZgbaZpbhgguo nhjfZo njhglZevgZy jZ[hlZ
jhe \u_ az~zZgby \ khklz\_ fZeuo ]jmii j_q_\Zy ijh mtpby k hi
liZnbq_kdb_ we_ f _glu fh™ _eb

< jZfdZo bkihevah\Zgby we f _glh\ we dljhbpgZahddhhelfhkxchgg
kj_~u fu hJ[jZlbebkv d kha”Zgbx gh\h]h kj_~kI\Z h[mqg_gby dr
JZ"bhh[f_gZ gZ Zglebckdhhfywuldjghc fh”*_eb fZjrimlzZ \_jlhe_|
Dhfivxl_jgh_ fh”~_ebjh\Zgb_  h[t_dlh\ ijhp_kkh\ yle_gbc h
kj _"~"kI\Zfb ki_pbZevguo dhfivxl_jguo ijh]jzff ]jZnbggkdbo b .
j_"Zdlhjh\

Dhfivxl_jgZy ]jZnbq_kdzZy fh” _ev fZjrimlZ \ _jlhezlZgiy_"hklzZ\e
\hafh ' ghklb "“ey kha”Zgby mq_[ghc kbImZpbb ijhn_kkbhgZevgh
©ihe _|Z ih fZjrjmlm?2

lh kmlb wlhlfbg®d” j k ihfhsvx dhlhjh]lh fh gh

1) hljz[hlzlv \_~ _gb_ i_j ]1h\hjh\ k ©*bki_Ilq_jhf2a gZ h~rghf hlj
gZijbf_|j hl \ae_ 1Z ~h imgdlzZz Kljhmd \ khhlI\_Ikl\bb k ijzZ\t
jZ~bhi_j_Jh\hjh\ j_g_\hc aZz”"Zq_c mqgq_[gh]h aieZgdbyjikk*Zggufb

2) ijhkemrzZlv hlju\hd ba jZ~bhi_j_lh\hjh\ k hihjhc gZ fh~_ev
dhlihjhfm ~\b" _|ky \_jlhe_|I b \uihegblv azZz~Zgb_ \ Z@éhjh\Zgbb
yleyxsbcky [Zah\uf j_q \uf h[jZaphf \ khq_lzZgbb k fh™ _evx fh
"ey hljzZz[hldb ijhbaghr_gby njZa e_IqgbdZ ihy\eyxsboky h~gh\j_f
HIjZ[Zlu\Z _1ky bglhgkdhjihggdhc j_ "bf i_j ]Jh\hjh\

JbkmghtH kg ba dZ~jh\ dhfivxl_jghc fh~_eb ihe _1Z \_jlhe |
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3) ihke_ izZjghc jZ[hlu ih fh”_eb ~“bZeh] ©¢& jimdu]ju\2blky lq_j
i_j_"~\k_c ]jmiihc < jhe_\uo azZ”Zgbyo gZ IXhpgm jkdZngkujfijhyxbdpb
ihaulgu_ \j_fy ijhoh”Z dhgljhevgh]h imgdlZ qZRkyralm k" é ymi]bjf oh"
Abki_Ig_jhf b I 7 glh y\ey Iky ij_~f _Ihf dhgljhey ggpadh\ Zm
dmjkzZglh\

4) fh~_ev fh | Julv ©lj_gbjh\hgghc [Zahc?® beb hkgh\hc kx _
jhe _\hc b]ju jZzaghc ijh*he bl _evghklb b keh ghklb ~ey mqgZzZklghb
fhr_ev ~_fhgkljbjm_Iky [_a a\mdh\h]h khijh\h ~_gby beb a\mc
"bki_lq_jzZz Keh ghklv az~Zgby \ i_j\mx hq_j_"v\apgWewbdulwl dhe
NZgguo gZ ko_f_ fZjrimlZ \h \lhhpmXhfadhjghklk \\_~ gby \ b]jm
dzdHh wilzi_ Ij_Iv_]h beb g_I\_jlh]h mgzZkligbdz GZzijlwbhdZzg_h"b”
a\mgbl ij_"mij_""~_gb_ h \klj_gqghf \ha“mrghf km~dh ]pled_ i} "mij._
hdj _klghklyo imgdlZ

Fh~r _ev \uiheg_gZ \ "\hcghf \j_f gghf j_"bf_ < i _j\hf kemqZ
dhgdj_lgh]lh h[jZzapzZz \_~_lky k iZmazfb \"\h_ [hevrb&xz" "g_f \h \
hif _Iblv qglh \ hij_~ e _ggh_ \j_fy ©ihe_1Z \_jlhe_1Z2 khojZg
KezZ[hmki_\Zxsbf dmjkzglzf wlh ihfh]Z_ | meh blvky R iheh g
khhi\_IklI\bb k "\b"_gb_f \_jlhe 1Z ih fZjrjmlm

Blzd dhfivxl_jgzZy fh~_ev fZjrjmlZ ihe |Z \ _jlhe 1Z \uiheg_ ¢
fmevibiebdZpbbmlh tm~h[gh_ \ bkihevah\Zgbb b kjZ\gbl_evgh ¢
bal]hlh\e _gbb we _dljhggh_ kj_~klI\h h[mqg_gby ijhn_kkbhgZevgh
h[s _gbx gZ Zglebckdhf yauphn \kkbhZgbevguo j_ _q \uo kbImZphb:
jZaguo wlZiZo ijhoh ™~ _gby fZIl _jbzZeZ dmjkZ jZ*"bhh[fZHZ\ Fh™ e\
dZqg_kI\_ hihju b klbfmeZ j_q_\hc ~_yl_evghklb nhjibjhVZkv dzd
b ijh~mdlb\gu_ gZ\udb mklgh]h h[s_gby Z \ kbem ]b[dh]h \j
©ihe_|Zz2 mqgblu\Zlv bg”b\b"mZevgu_ hkh[_gghklb ZiymqgZ_fuc
kharZgbx dhfnhjlghc I\hjg_kdhc ZIfhkn_ju gZ aZgylbb

:B;EBH=J:NBQ?KDBC KIBKHD
1. E _hglv_\ :lkboheh]by h[s_gby mq [ ihkh[b_ ~ey kim”_glh\

E _hglv-\ ba” i F Kfuke i k
2. Njbrfzg EGE]ey~ghklv b fh~_ebjh\Zgb_ \ WNphdfgeb E F
AgZgb_ i k

3. Smdbg : E®dg]\h*"b”rZdlbg_kdbc wgpbdehi_"~bqg_kdbc keh\Zjv
_"bgbp : G SkhdbgkliE ev kt
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M>D

F?LH>BD: 1J?IH>:<:GBIJHN?KKBHG:EV-GH
HIB?GLBJH<:GGH&GHEBCKDH=H YAUD:
G:KI?PB:EBABJH<:GGUMB:PBHGGUOJ?G:@?J:0
IH L?0GBQ?KDHFM H;KEM@B<:GBX <HA>MRGUO KM>H<
GH<H=HDHE?GBY

FboZceh\Zz F X klZjrbc ij_ih"Z\ZI _ev

FZrhrbg H N | “og gZmd ijhn_kkhj
=;HM <H F=LM =:

] Fhkd\z

< klZlv_ jzZkkfZljb\Z_Ilky \hijhk bkihevah\Zgby bggh\Zpbhigghpbch[jZah\ZI_
lj_gZ  _jh\ ih I _ogbg_kdhfm h[kem ' b\Zgbx kZfhe_|h® kgZ aRIg¥IByd EXV ©:
bamqg_gbx Zglebckdh]h yaudZ h[hkgh\ZgZ b ij _"eh’ijgZ_kkihhpdEvighih~"Z\Zg
hjb_glbjh\Zggh]h Zglebckdh]h yaudzZ \ Z\bZpbhgguo \maZo

g
N

Dexq_\u_ kghnZ kkbhgZzZrejbghglbjh\Zgguc Zg]Jebckdbc yaud Z\bZpbhgguc |j_g:

M\ _ebqg_gb_  dhebq_kI\Z Z\bzZdhfiZgbc hkgZs _gb_  Z\bziz
\ha“mrgufb km~Zfb \ gZr_c kljZg_ aZ ihke_"gb_ ]1h”uvhij_" ey
jZkrbj_gby h[t_fh\ b ih\ur_gb_ dzZq_kI\Z ih*]H]ll\glhg ZK\dZ]hbhg
khklz\Z \ h[eZklb bghyaugguo dhffmgbdZpbc ;klalhgZkghmé&vdhhe
hl kihkh[ghklb bgl ogjmh kdh]l]h i_jkhgZezZ dZg_kI\_ggh hJk
Z\bZpbhggmx |_ogbdm gh 1Zd _ b hl mf_gby \ jKiggufh ]Jh\hju
dhee_ ]Zfb \ukrbf e _Iguf khklZ\hf k p_evx \uykg_ _gby ijbqgbi
g_bkijz\ghkl_c Ih]lh beb bgh]lh Z]j_]1Z1Z Ihke_"~g__ ijobké¢Bl d g_|
wnn_dlb\guo kj_"kI\ ihAlhlh\db_dogbggkpdHh khklz\Z gZijzZ\e _gg
bghyauggh_ h[s_gb_

Dzd ihdzau\z_1 ijzdlbdz i_"Z]h]lbg_kdb_ ijb_fw _ijph h[mqg_¢
| ogbg_kdbo dzZ~jh\ b [m"msbo \uimkdgbdh\ kim”*gbku fbegthyauq
jZaebqgzZxlky Ke ihkleb”§ Jh yley Iky Ih qglh jZagu_ dZI- JThjbb h]
jZaghfm hldebdzZxlky gZ jZaebqgu_ i_~Z]h]bq_kdb _ghedidbhbh]bb
ijh[e_fgh]lh h[mqg_gby [he__ \hklj_[h\Zgu ijb ih”]Jhlh\d_ ki_pb2Zz
ihA"Thlh\d_ [m”msbo ki_pbZebHKI\ olhehjb\ jZkkfhlj_gbb jZagut
ijh[e_fguo kbImzZpbc ki_pbZebkl \ hlebgb_ hl Ajm]b\d™dl\]hjbc
khhi\_IklI\bb k kh[kI\_gguf ijZzdlbg_kdbf hiulhf j_amevlZzZl
ZdlmZebabjm _|ky gZ g f LZdh_ ihkljh_gb_ mq_jfjdRaJ&[hjldm kkZ
kh~ j°Zgby h[mg_gby 1Zd dzZd \ oh”_ ihke_"~g_]h ki_IpbZebklm
ihdZaZgh dzZdb_ mf_gby hg ihemgbl beb jZah\v_IZdu[im*"ml el
ijhn_kkbhgzZevghc ~_yl_evghklb : Ney [m"ms_]h Kki_pbzZebkl
ijZdlbg_kdh]lh hiulzZz ijhn_kkbhgzZevghc ~_yl _evghklb pflgth]lb_ ijh
"hklzZlhqgh Z[kljzdlgu \ j_amevliZl_qg_]h b wnn_dlbhghklv bo
kemqgzZ_gb"_ ih kjzZz\g_gbx k ijhn_kkbhgzZeZfb >Q _jgy \Z Kk
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KdZzaZggh_ h[mkeZ\eb\Z_| g_h[oh”bfhklv baf_g_gby | _ogt
G_h[oh”~bfhghbhfm hj]j]Zgbah\Zlv mq_J[guc ijhp_kk Z ke_"h\ZI|_
\hijhk d&Zdhc “he gZ [ulv ijh]jzffZ h[mqgq_gby b dzZdbfb \ wlhc k\y
ij_ith~"zZ\Zl _eb b mqg_[gu_ fZl _jbZeu

Ih\ukblv dZq_klI\h h[mqg_gby fh gh iph\dgZajBAbldalbj_ih*"Z\Zgby
p_euo “bkpbiebg dhlhju_ ijb ijZ\bevghf bkihevah\Zgpt h[_ki_«
ij_bfms_kI\ bg”b\b"mzZebazZpbb mq_[gh]h ijhp_kkd ilh fkhf_j Zgb
mk\h_gby mqg_[gh]lh fZl_jbZezZ iheh bl_evgZy fhib\Zgby h[mq_
dhfnhjlguo ikboheh]bg_kdbo mkeh\bc jZ[hlu mqgZs_]hky ht_
baf_g_gb_ ozjzdl_jz Ijm~Z ij_ih~*"Z\Zl_e_c b dghl_ j_ame
wnn_dlb\ghklb bkihevah\Zgby mq_J[gh]h \j_f _gb < _"& lkygbqg_Kk
madhki_pbZebabjh\Zgghc | _jfbgheh]b_c¢c b y\ey Iky gZb[he__
ebg]\bklbdb |j_[mxs_c hl ki_pbZebklh\ hij_~_e_ggh]h ih*oh"Z

AgZdhfklI\h kh Kki_pbnbdhc Z\bZpbhgghc hljZkepZ[hkhadhgkljm
\ha“mrguo km~h\ ijhbkoh”bl \ hkgh\ghf g_j_a |_dKkiljlokblrele xkljZpb
\b”r hnjzZ]f_glh\ ijhkemrb\Zgby Zm~bhazZibk_ ¢ Hq _\b”"g¥ g _h[oh
| _ogbqgq_kdbo kj_"kI\ h[mg_gby LKH

ljb wlhf dzZdhc [u g_ [uezZz f_Ih”"bdzZ ij_ih~"zZ\Zgby dzZdh_ [u
ij_h[ez"Zeh m mgXksmdhkyh+ beb ajbl_evgh LKbHgggbdAghmbyo ih
bghkljZgghfm yaudm g_hkihjbfZz k fhf_glZ bo ihy\e_gby b rbjh
mq_[guc ijhp_kk

< g _"Ze _dhf ijhrehf G D Kdeyj_gdh ibkZe ©G_ aZ ]hjzfb
mjhd_ mqgbl_ev [m”_| hi_jbjh\zZIv g_ lhevdh fZ]gblilhmihgtff gh b \I
mqZsb_ky [mAml kzZfhklhyl _evgh jZ[hlZlv k h[mqgZxshfftb iVh]jZffZf
iZzfylv W<F2 >1Zkkh\ k @

B k_]h~rgy wlhl ~ _gv g_ ijhklh gzZzkigb\hZm ha\lleeyymlvhgZ Ih h q
g_"Z\gh fu fhleb lhevdh f_qlzZlv J_qv b”_| h ijbZ\lyZglhgighp "m
lj_gZ _jh\ \ ijhp_kk_ ij ih~"zZ\Zgby bghkljZggh]h yaudZ DZaZehk
< "v m _ fghlh e | ~"ZggZy ijZdlbdZ kms_klI\Imf_ Nuiklegyxdlu k
azZz”"Zgby ih Zm~bjh\Zgbx ijhkfhljm \b”~_ hfzZl-ebZg gAdhfyky kg
__"™g_\ghc bgnhjfzZpb_c b ij Lhevdh g_ klhbl az[uZdkl\Qyh \k_
gZijyfmx k\yaZgu k jZa\blb_f g _ihkj_~klI\ _ggh bghyaugghc dhfi_ I

JzZkkfhljbf \hijhk ijbf_g_gby Z\bZpbhgguoh Ij_ggbgjhkdhfm
h[kem b\Zgbx \ha“mrgh]lh km~gz <K HikghdglytewZkzqh¢md gb_
ijhp_"mjzf ~ _ckl\by I _ogbqg_kdh]h iihk\ugieg gbxajZeéhl | ogbqg_kdh
h[kem b\Zgby \ha”“mrgh]h km~rgzZ LZzZd d¥dkik g igh]jzhfigghh\u\zZ Iky
N _ckl\mxs_c ~“hdmf_glZpbb ijhba\h*"bludey hjb]bgzZzgeZ vyia_"ezZ]zZ_Ilk
jZkkfhlj _Iv gh\u_ \hafh ghklb ijbf_g gbyLKHAggimh fi\bVdexq_gby \
ijhp_kk ij_ih~"zZ\Zgby ijhn-kRkbhgbevidlgghlh bghkljZzggh]h yaudz

< wlhc k\yab \u”\b]z _ f pkkiihlewah\Zgb_ Z\bZpbhgguo |j_gZ _jh
jZagh\b~rghklv LKH \ ijhp_kk_ ij_ih*"zZ\Zgbkjhjhlgibkk\Zgghdkgh
Zglebckdh]h yaudZ ih\ukbl bgl_gkb\ghklv b dzZggk]bhymamdgd \gby
g_yaudh\hf \ma _
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HrgzZdh 1Zdh_ gh\h\\_~ gb_ gZ ijzdlbdggbg_k | jy® aZljm~g_

1. F_""bkpbiebgZjgZy g_kh]JeZblWggdhlxlvynudZ \ g_yaudhluo
aZqZklmx hkms_kl\ey |Iky ebrv gZ b dmjk_  dbetgmelgkdsitk ky
[he_ _ ]Jem[hdbf bamqg_gb _f ijhnbebjmxsbo ij ~f Ih\m®Hkd\u | _h
Z\bZpbhgghc | _ogbdb? ©:\IhfZlbdZ b mijZ\e _gb_2dZPbnjh\Z
©ljb_f b h[jZ[hldZ kb]gZeh\2 b 7] glh \h fgh]lhf mijhklbeh
| ogbg_kdh]h Zglebckdh]h yaudZ g _agZgb_ lhqgh]hhagadbf gh\Zc
kzfhe 1Z fh | ijb\_klb d g_ijZ\bevghfm i_j \h"mhithgdZ@gbea ~kl\
kfukez I _dklz < wlhc kl\yab \hagbdzZ_1I \hijhk bgh]h ihkljh_gby i

2. ljh[e_fz g_"hklZlhgghc dhfi_|_gpbb i_~Z]h]lbg_kdbo dZzZ*jh
ijhljzffguf h[_ki_q_gb _f

3. Hkh[_gghklv ijhn_kkbhplp Zeelbgih\Zgghlh bghkljZzggh]h ya
ij_"NiheZ]lZxsZy jZ[hlm g_ ijhklh ij_ih*"Z\Zl_e_c¢ bghkljZlygh]h yau
bg g jgMZ]lh]l]bgq_kdbo dzZ”~jh\ kh agZgb f bghkljZggh]h yaudZ

K mqg_Ihf ZdimZevghklb \u[jZgghc | _fZlbdb ij "eB}?bdiky ke _
ijh\_~ gby azZgylbc ih ijhn-hjbblggiZjdxghgghfm Zglebckdhfm yaudm

1. KIm”_glZf gZ gZqZevghf wlZi_ h[mg_gby jZiHfl glZpgbogbqg_k

\urZ _Iky i_j_q_gv keh\ k i_j \h~hf \dexqZzZy Z[[j_\bZbmju k |
\umqgb\zZgb_f

2. |Ijb jzZal[hj_ | _fu gZijbf_|j ©Kj_~kI\Z k\yab? jzZkkfzZljb\Z_
gZagZq_gb_ "Zgghc kbkl_fu ijbgpbi jZ[hlu __ wlku¥Zxgllh\ Kkiln

h{s__ gZagZq_gb_ 7KH FRPPXQLFDWLRQ V\VWHP LV XVHG
optionally for data communications. This system is used for communication between the crew
members and between the crew members and the ground personnel. It is also used to
communicate with the passengers, other aircraft and the ground stations (speech and data).
7KH VLQJOH DLVOH DLUFUDIW FRPP X @nhd badid 8 Qatalink WHP K
FRPPXQLFDWLRQ RQIERDUG kirRsP RIX @ k & Dt R Z BiieBoh
communication and data transmission)hke _"h\ZI|_evighkM™Nq¥” ggulm ij.)

Jbkmghd

< ~NZevg_cr_f kim~ _glzf [m”~_| ij_"eh”  _gh gZagb lgkdkijZ\ghl
| dklh\uo NZgguo \unrzZ\Z fuo ijh]ljzffhc ijbgbgu g_Kkij.
jZ"bhh[hjm~h\Zgby b mkljZgblv bo ke _“my ihrZ]h\hc bgkljmdpb
hildZzah\ GZ ~Zgghf wlzZi_ \\h~blky gh\uc i_j _q_gv ]JeZlyneh\ dhl
gZ m _ bf xsbcky e _dkbqg_kdbc azZizk | _h[jEazmXlyib&ghpi hgigihm_
hij_ ~ e _gb_ LZdbf h[jZzahf ijhbkoh”bl fZzdkbfZevgh_ ijh]h\Zjk
njZa
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Jbkmghd&\yav gZ [hjlm

Jbkmghdm”™bh mijZ\e_gb_
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3. Blh]h\Zy hp_gdZ ihemq_gguo agZgbc ijh\h*blky \ mklghc b |

ljb wihf i _jbh~bqgghklv aZgylbc kljhbikly ihhkolbfg kdh_ bamqg_
lizffZlbq_kdh]lh Zki_dlzZ ij_~\Zjbl_evguc jZa[h]j fZl _jbZezZ azdj_
agZgbbd h~rgh ijZdlbqg_kdh_ aZgylby NeMg®c xjZa[hj kbkl _f
deZkkbnbdzlhj we_ f glh\ hibkzZgb_ijbgpbiZ jZ[hlu bgZoh ~_g
g_bkijz\ghkl_c

KljmdImjz kh”_j Zgby dmjkz ih k_f_kljzZf ij_~kfFboeZopeh\\ZIZ[eb

k -23].

LZ[ebpZKh2 j~Zgb_dmjkZ ih k_f_kljzf

| k_f_kljl x Bamqg_gb_ nhg _Ibg_kdbo b ]jZffZlbqg_kdbo h
\j_ f ggu_ ]jmiivj_£ gZ ]jmiSimple b Continuous
Kijy _gb_ leZ]lheh\ keh\hh[jZah\Zgb_ fg
Zjilbdev hfmg_gb_ djzZldhfm kfukeh\hfm i
i _j_\h~g_kdbf ijb_fzf \u®_e_gbx kljmdl
ij_"eh” _gby m~Zj gby

x Ql _gb_ i _j_\h™ i_j kdzZa b h[km '~ _gb_ | _d
h[s_]h gZagZq_gby ©Iml_r_kl\b_ kZfhe_Ilhfj
©lhg fm kZfhe lu e Izxl2 ©OKj ~kI\Z k\yab?

Il k_f_kl| x ljh~"he  _gb_ bamg_gby liZzffZlbdb \j_f
A ckl\bl_evgh]lh b kljz~"Zl_evgh]lh azZeh]zZ ij
\b”ru gZdehg _gbc

X lhwlZigh_ bamg_gb_ qZkl_c E: gZ gZqZev¢
nxa_ey Z& O©OKj_"kI\Z kl\yab? ©JZ~bhh[f_g?2
[hjIm?a

x Khijh\h™* _gb_ aZgylbd Xbmhbh fZIl_jbZeZfb
nbevfh\ gZ Zg]Jebckdhf yaud_  h[ bklhjb
kh\j f gguo b \h_gguo e_|

x Ihkl_i_ggh_ \g_"j_gb_ aZgyibjc g¥ mghffghp |
MLP ih azZgylbx \ f_kyp k p_evx hagi
ijh]jzffhc

N k_f_kl x Ijhrhe  _gb_ bamq_gby 1jZzffZlbdb fh”~Zevgu |

vV k_f_ k| 1-Img”rbc b i
— — | x Khijh\h™*_gb_ aZgylbbd Xbmhh fZIl_jbZeZzZfb
nbevfh\ gZ Zglebckdhf yaud_ kljh_gbb E: jZ
gZkl_c

X H[mqg_gb_ jzZ[hl_ k " _ckl\mxs_c |_ogbqg_K
@irbus@ ihwlZigh_ij_ih~"Z\Zgb_jZa”_eh\ bam

X Ijh\_~ gb_ azZgylbc \ MLP

< j_amevlzZl_ ijh\_~ ggh]h ZgZebaz fh gh mlI\_j ~Zlv

1. Bkihevah\zgb_[|j _gZ _jh\' \ mg_[ghf ijhp_kk_iha\hey | kha”
kbilmzpbb fzZdkbfZevgh ijb[eb _ggu_ d j_Zevguf aXgdhfihimky hghb
h[kem b\Zgb_f E: \ "Zevg_cr_f

2. AgZgbl_evgZy \bamZebaZpby bamqgzZ_fh]lh fZl_jbddegh ihal\he)
ko _fZlbggu_ k\yab aZzZdj_ iey_ fu_ \ khagZgbb
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H[_ki_gb\Z_| hkhagzZzgb_ b aZzmqgb\Zgb_ ihgylbc kjZam gZ "\r
Kihkh[kl\m_l jZa\blbx bgl_j kzZ d ihemqgZ_fhc ijhn_kkbb
H[_ki_gb\Z_| “bklZzgpbhgghklv ijZzdlbg_kdh]h h[mg_gby
6. M]em[e ggh_ bamq_gb_ fZl jbZeZ h[e_]qZ_| ijepgkk h[mqg_

ok ow

"bkpbiebgzf gZ klZjrbo dmjkZo

7. JZa\b\zZ | dim]hahj kim”~ _glh\ ith\urz | mjh\ _gv | _og

ebg]\bkibg_kdh]h fure_gby kihkh[ghklv h[h[sZlv dhgdj lbabjh\Z

;BEBH=J:NBQ?KDBC KIBKHD

FbozZceh\Zz F GZXmglgkke ~h\Zl _evkdzy jzZ[hlZ ih |_f_ ©Bgl_.
ih"oh” \ h[mqg_gbb ijhn_-kkbhlyqg ekwdgihfm Zglebckdhfm yauc
g_yaudh\hf \ma_ Ijh[e_fu b i_jki_dtb\gjf «<RhEj_]JbkljZpbb

Bg\ <«
IZkkh\ ? MBhd bghkljZggh]h yaudZ \ kj?2" "B clzZdkB\+ _
bar "hjE[ =#ljhk\_s_gb_ k #dZ mqgbl_ey bghklj ya

Q_jgy _\Z ?Pjha_kkbhgZelwghbklbqg_kdzZy ih”]hlh\dZ e_Igh]h kh
kbkl_f_ ih\ur_gby d\ZebnbdzZpbb b i_j_ ih~]lhlh\db :\lhj_n_jZ
gZ khbkdzZgb_ mq_ghc kl_i_gb dzg”r"b”~zZlZ i_"Z]1h]®q4db\azgZ
?e_gZ <blZevF\gZ = *k

M>D
IHKLIH?GB? KLIMDLMIGH?LIBQ?KDHC FH>?EB
[ JHP?KK:NMGDPBHGBJH<:GBY :<B:LJ?G:.@?J:

FbqdZkh\ < 2 kI ij_ih2Z\ZI _ev
N=:HM <H F=LM =:

] Fhkd\z
GZ k_]h~rgyrgbc ~ _gv gZb[he__ wnn_dlb\guf kj_~kI\hf ijhdb kkbhgZevg
bg g jghlh b | _ogbqg_kdh]h i_jkhgZeZ y\eyxlky I|j_gZ zju gh]_ki_gb\Zxs

\hkijhba\_~_gb_ mkeh\bc nzZdlhjh\ b h[klhyl_evkI\ bf_x&phluf_klh \ ijF
Z\bZpbhgguo | _ogbdh\ b bg g jh\ ih | _ogbgjkdbimgul[kKemkbVdgdblxo gZ
k_lh~rgyrgbc ~_gv kh\j_f gguo \ha”“mrguo km~h\ <K Hkgthwghc azZ”"Zc
Z\bZpbhgguo ijhp_"mjguo Ij_gZ zjh\ \ h[mq_dbdh\b¢jZ g Zhkdihd_D\bZpbb
yley Iky ijb\blb_ hij_~ ezgguo agZgbc mf_gbc b gabjyjdhAggZzyziweb Z\IhfZ
Z\lhfzlbqg_kdZy ijh\_jdZ b hp_gdZ bo ~_ckl\bc

Dexq_\u_ keh\Z Z\bZlj_gZ _j ijhp_"mjguc HiZgZf_jjb&ljkddyn it _ev
h[mqg_gb_ ]jz""ZgkdZy Z\bZpby

Bkihevah\zgb_ ijhp_"mjguo |j_gZ _jh\ \ \ukrbo mqg_[guo aZ'

ihalhey | klm~ _glzf gZ klZjrbo dmjkZo bamgZavlixkdbk|l ddkkHAfqyd |
ijhoh”blv Z\bZpbbgbly kdmx ijZdlbdm g_ \u_a Zy gZ kZfhe |
ijhn_kkhikdhh~rz\zl_evkdhfm khklZ\m j_rblv jy” ijh[e_f |Zdbo

[_

ahizkghklb ijb jZ[hl_ gz \ukhl_ k we_dljbq_kkibkb fiZflo 0Zgbq_
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lzd"_ khdjzZzs_gb_ \j_f_gb ijhoh ~_gby ijhba\h”kl\_ggdwnghjZdlibdb
ijhp_"mjgu_ Ij_gZ zju “he gu [ulv wnn_dIlb\gufb g_ lheghhh k nm¢
b k f_Ih*heh]bg_kdhc b wdhghfbg_kdhc Ihg_d aj_gbly\Zlv _ hgb
"hklb _gb_ ihdzZazl_e_c ih ke_~mxsbf djbl_jbyf ih&dZlZ ho\zZl
hjb_glbjh\Zgguo gZ dZ “h]h h[mgZxs_]hky zZ~ _d\Zlghklv mqg_|]
kh~ _j"Zgby dmjkzZ |_ogbqg_kdhc ih”]hlh\db BLI aZljZzdugdZ |j_gZ°
ih~"lhlh\db | j_gbke_ggu_ ihdZzazl _eb ihalheyxl hp _gblv
lj_gZ _jghc | _ogbdb kjz\gblv f_""m kh[hc lj_gZ _ju b
d\Zebnbpbjh\Zggmx hp_gdm khhl\_IklI\by j_Zevghfm mkljhckl\m >

>ey dhebqg_kI\_gghc hp_gdb ijhp_"mjguo Ij_gZ _jh\ GZ ™ f jy~
wnn_dlb\ghklv bkihevah\Zgby 1j_gZ zjz \ mqg_J[ghf ijhyp_ kk_ \e
d\ZebnbdZpbhgguo ozZjzdl_jbklbd b nzdlhjh\ 1zZd \d4KI\mgbl hij_~"
eb lj_gzZ zj dhgdj_lguf az~zZqzZf ih~]hlh\db BLI

H[hagzZgbf ihdzazl _ev ZzZ” _d\Zlghklb d\Zebnbpbjh\Zgghc hp_
lj_gZ _jh\ [m&®hczC&khklZ\ nzZzdlhjh\ dhlhju_ \ebyxl gZ hp_gdm Z:
wnn_dlb\ghklb > @ bkihevah\Zgby ijhp_~mjguo 1j_gZ zjh\ \ ijh
BLI [md\hc ©D?2

JZkkfhljbf hp_gdm zZ”~_d\Zlghklb ijhp_~mjgh]lh |Ij_gZ jZ ey ih"

N _d\Zlghklv fh gh hij_~ _eblv iylvx nZdlhjzZfb

1) lheghlz j_rZ_fuo aZz*"Zq h[hagZgbf wlHhMmZklélgjhilhzd alZ~Zq
[m”~_f ihgbfzlv highr_gb_ dhebqg_kI\Z h[_ki_qb\Z dfubelgh§m zjhf
gbkem az~"Zq p_eh]h dmjkZ ijZdlbg_kdhc ih~]hlh\db BLI

T
o4 &
DENA@GS
1~ ¥ + dhebq_kl\h azZ”~Zq dhlhjh_ ihalhey_| \uileghdy 1j_gZ
dhebq_klI\h az~Zq dhlhju_ g _h[oh”~bfh \uihegblv BLI ba iheg
dhfi_|_glghkl_c \h \j_fy ijhoh ~_gby ijZzdlbdb mqg_[gh]h ijhp_kk:
?keb |Ij_gzZ _j iha\hey_ | j_rzZlv \k_ az~Zqgb Ih _klv mhbgph h[_Kki
j_r_gbc ™ ?keb 1j_gZ j g_ iha\hey_ | j_rblv gb h~ghc ¢
d\ZebnbdZpbhgghc o0zZjzdl_jbklbdb Wi_pbZelb&iZgzlh _keb |j_gzZ
ihalhey | j rZlv qZklv ihklzZ\e _gguo ijh]jzZffhc az"AqgdlhjZgZqg_g
e_bl \ "bzZize@h®O s
KIZIbklbg_kdb_ ~Zggu_ ijb ijh\_~ gbb ijZzdlbqgqgkdbjpZojZ[hl
ihdZazZeb glh ba azZz™"Zq dhlhju_ g _h[oh”~bfh \uihegblv BLI
az”"zZq dhfi_l_glghkl_c \h \j_fy ijhoh ~_gby ijZzdlbdb mg_[gh]h i
ihal\hey | \uihegblv azZz”"Zq |h nhjfme_ jZkkgblu\z _f i ]
iheghlm j rZ fuo aZ”"Zq

™
ML

stx
T ye s 2
g"L—SVVL ray\a 2

Ke ~h\Zl _evgh k\ur_ ijZdlbg_kdbo jzZ[hl fh gh \uihegblv g.:
ijhp_"mjghf lj_gZ _j_
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2) <lhjhozdlhjwidh dhgnb]lmjZpby |j_gZ zjZ h[hagZqbf wlhl nzZ
Dhgnb]lmjzZpby kqgblzZ _Iky kh\hdmighklvx ijh]jzffgh]h ghujo ki_qg_g]
kKj_"~kIN dhlhju_ fhlml h[_ki_gb\ZIv j_r_gb_ hij_~ _ezggh]h

ljbf_gbl_evgh d 1j_gz zjzf "ey ih”]hlh\db BLI wlhl izZjzf_Ij
\hafh ghklv h[mqg_gby ijhp_~mjzf f_Ih*bdzf b ijZzdlbdb LH BLI
j_r_gbb jZaebqguo hldzZah\ Lzdbf h[jZzahf nZdlhj dhgnb]mj.
\hafh ' ghklv kha”~zZgby Ij_gZ zjhf bgl_]jbjh\Zgghc bgnhjfZpbhg
hljZ[hldb | _ogbqg_kdbo ~_ckl\bc \ j_Zevghf \j_f_gb

"6

™ENAD. ®)

1" ™exdhebqg_klI\h dhgnb]lmjZpbhgds2d MFEDfbBRYyBAIWTD dhlhju_
iha\hey | j _Zebah\Zlv |j_gZ zj Z bf_ggh imevlih\h_ h[hjm~h\Zgb
fhr _ev k\yav Kkj_~kI\Z hlh[jZ  _gby b 7]

™Menagslhebqg_kl\h dhgnb]mjZpbhgguo we _f_glh\ j_Z"vghllh h[t_dl
dhgnb]lmjZpby lj _gZ zjZ g_ khhi\_ITkl\m | lj _[h\Zgbyf
d\ZebnbdZpbhgghc oZjzdl_jbkiBtb IAkebhgnb]mjZpby |j _gZ zj:
iha\hey | h[_ki_qgqblv hljZ[hldm az~Zq ey ijbh[j_Ib gdAdgdhl\m_fuo
\ lhc beb bghc f_j

TéVI L

™ L-=0,89, &)

< ijhp_kk_ bkke ~h\Zgby \uy\e _gh qgqlh dhwnnbpb _ gkli\bZjzdl _jl
dhgnb]mjZpbhgguo ABR0 MFFDhBB737 MTD, ™6 Z\_g

3) Kl_i_gv h[_ki_q_gby Ij_[h\Zgbc d\ZebnbdZpbhgghkyozjzZdl_
[j_Ivbf nZzdlhjhf h[hagzZqbsf >Jhgddd mMZdlhj ozjzdl_jbam_I gzZkd
dhebqg_kI\_gghf \ujzZz  _gbb \uiheg_gu Ij_[h\Zgby ih ijlbébbbx gZ\u
agZgbc \ lj_gzzj_ Ijb hp_gd + @kldlhjgv Dh[_ki_q_gby 1j_[h\Zg
d\ZebnbdZpbhgghc o0ZjZdl_jbklbdb2a > @ ke\ldm _ |j_moeklZl glh
blhlh\hc hp_gdb dhfi_I_glghklb ih hdhgqZgbb h[mig\gdbyv |_f \u
lj gZ zjZ < qZklb dZkZxs _]Jhky bamq_gby fZl|lZbZ[jewg hgbqZRLd kZ
fh™ | \dexgZlv \ k_[y lhevdh < dmjk hkgh\ghc nbidpjkgbobamgqg.
kbkl_f < dmjk hkgh\ghc mihj gZ bamqg_gb_ wlkl dljbg_kdl
Z\lhibehlz gzZ\b]zZpbhggu_ kbkl_fu b I » Z 1Zd"_ dmhjk < <
az"zZq dhlhju_ g_h[oh”~bfh \uihegblv \h \j_fy ijZzdlbg_%dh]h hJ

< < gZ kZfhe_I_ khklz\ey_|I Dhebg_kl\h az~Zq j\uihegy f
khklz\ey |
< khhlI\_Ikl\bb k nhjfmehc ihemqz_f
m 884 |5
7L696L ray (5)

Fh gh k~_ezZlv \u\h® qglh Z\bZpbhggu_ ijhp_"mjgu_ 1j_gZ z
h[_ki_gb\zZxl mjh\_gv nhjfbjh\Zgby dhfi_I_glghklb h[mqgzZ_fh]h
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4) 1jb hp_gd_ nzZdlhApgZ P klI\h hp_gdb ~_yl _evghklb hi_jzZlhjz Ij
g_h[oh”~bfh mqgblu\Zlv glh

lj_gZ zj h[yazZzg h[_ki_qgblv \hafh ghklv ijh\_jdb ~hklb _
ih~"Thlh\db BLI

lj_gZ zj “he _g bf_Iv djbl_jbb hp_gb\Zgby ”"ey h[_ki_q_g
hp_gdb

lj _gZ zj "he g h[_ki_gb\zIlv \hafh ghklv h[mqgzZ_fhfm ijh»_
kihkh[ghklv \uihegylv aZz~Zqb LH kZfhklhyl _evgh

lj_gZ zj kihkh[_g m~h\e_I\hjylv dhgdj_lguf p_eyf hp_gdb b h
Dzd ba\_klgh ijhp_~mjguA320 MFZD_KB737 MTD kh”_j zZI1 \ k_[_
\kljh _ggmx ijh]jgBTm(computer base trainer bAirNav. dhlhjZy iha\hey |
hp _gblv agzZgby fZl _jbZevghc qZklb kZfhe lzvklp exX[lgdb_ ih
| ogbg_kdhc ~hdmf_glZpb_c¢ Ke_"h\Zl _evgh nzZdlaygd&kgb kl\Z
hi_jZlhjZ=1D
5 Ilyluc nzZdlhj Dwlh dhebg_kI\ _ggZy oZjzZdl _jbklbdZz hij 7
[ _ ahrb[hggmx jZ[hIm kZfh]lh ijhp_"mjgh]RLjr gBhp_jZmjybLHbJ
gZ |lj_gZ zj_ iheghklvx g_ khhiI\_IklI\mx!| ijhp_~mjdf gZkebZevgh
y lh ijh]jzffgh_ h[_ki_q_gb_lj_gZ _jZ iha\hey_ | lZ[M"Zq _qgblv |
ih LH
lyluc nZdlhj jzkkgblZ _f ih nhjfme _
b1
"hENAG1 ©)
1" ™Menagsihebg_klI\h jZ[hl ih mkljZg_gbx g_bkijz\ghkl _c¢ dhlhju_
lj_gZ _j™getdhebq_klI\h [_ahrb[hgqguo jZ[hl

TI\éL

<A320 MFTD bB737 MTD \kljh_gu dZd fbgbfmf ih hAghc ijhp_~mj_ ih
mkljZzg _gby g _bkijzZ\ghkl_¢c ey dZ ~“hc kbkl _fu Ke_~h\ZIl _evgh
mkljZg _gbx g_bkijzZ\ghkl_c ijh\h”*blky gZ lj_gZ _j_ kj_"b dhlh,
ijhy\beb k_TJy Ke_"h\ZIl_evgh

TS';V'L%;SL r&w 7)

Ke "h\ZIl_evgh ijhljzffgh_ h[_ki_qg_gb_ Z\bZpbhggh]h 1j_g:
gZklbgqgh h[_ki_gblv hljz[hldm az”~Zq ih LH lyluc nzZdlhj
g_khhl\_Ikl\bb ih\_~ gby kbkl_f b ihke_~h\Zl _evghkIWwh”_ ckl\bc
\j _fy \uiheg_gby | _ogbg_kdbo ijhp_"mj

>ey hp_gdb wnn_dlb\ghklb |j gZ zjZz g _h[oh”~bfh h[t_~bgblv q:
Z""blb\guc ihdZaZzZl _ev wnn_dlb\gthkIl@ IjlZ2 zjZo

LZ[ebpzZNZdlhju ihdzZazl ey Z* _d\ZlghkMFT®B-737 gZ  _jZ

D D D D D

0,875 0,89 0,87 1 0,65
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LzZzd _ ijhba\_~_gZ hp_gdz z~ _d\Zlghklb iylvx nzZzdhjZzjfdb ijhp_-

nbjfu GBL: h[_ki_gb\Zxsbc hljZ[hldm ijhp_"mj LH hl_q_kI\_ggh

< j_amevlZl_ [ue ihemqg_g k\hc Z~"blb\guc ihdZagallhev wnn
lj_gZz RKRzZ IZ][e

LZ[ebpzZNZHIlhju ihdZazl ey z~ _d\Zlighklb ~ey Ij_gZ" _jZ nbjfu

D D D D D

0,57 0,45 0,63 0,85 0,59

Ke "m_1| hiIf_Iblv qglh ijb\_~zggu_ iylv nzZdlhjh\ ihdzZazl_e:
d\Zebnbpbjh\Zgghc ozZjzd!l_jbklbdb Ij_gZ zjh\ g_ jZ\¢pH\ KWgu DZ
hij_~ ezggh_ \_kh\h_ agZqg_gb_ hlebqgqZxs__ky hl *jm]h]h jbk

1,2
1
0,8 AN — MFTD
0,6 NITA
0,4 &(,% ,( &&:¢
& &<
0,2
O T 1
K1 K2 K3 K4 K5

Jbkmghdjzabd khklZ\h\ nZedHjhgz" _jh\

ljh\_"~ gguc ZgZeba b jZzkg_| bkoh”guo ~Zgguo \ hlktb YhdzaZzZl
b ) ij_"reZlzZ_| if
kljmdImjghzZf_Ijbg_kdhc fh~_eb ijhp_kkZ nmgdpbhgbjh\Zgby Z\bZz
lhkljh _gb_ kljmdZigfhljbg_ _kdhc fh”_eb hkgh\u\Z Iky ga kbkl_fg
kljmdIimju b khklhygby bkke “m_fuo Z\bhiopbhgguojh\hpKBkljgguc
ZgZeba \uihegbl az”"zZgm iZjZf_ljbqg_kdHK]khZ hnmkgZgpdyh gibhip\Zgby
\ur_e_gb_f nzdlhjh\ dhlhju_ \ebyx!| gZybkoh2 fh&lp_eb b k\h”blk
gZoh ~ _gbx fzZl _fZlbg_kdbo aZ\bkbfhkl c¢c f_ihke %hkls crhey
fgh]lhdjbl_jbZevghc hilbfbaZpbb b ijbugoliby hiblef2e@qg
GZb[he__  jzZkijhkljzgzgguf f_Ih~rhf fzZl _fZlbg_kdh]h hibkZc
j_]lJ_kkbhgguc ZgZeba I|h _klv hij_~ e gb_ aZybkbihklbglgurg ]
hl g_dhlhjhc “jm]hc \_ebgbgu beb hl g_kdhevdbo \_ebqgbg hij_
dzd \azZbfhk\yav “\mo beb g_kdhevdbo \_ebgbgc }2ebigbgliaf_g_
fh™ I ijhbahclb baf _g _gb_ “~jm]hc \ _ebgbgu gZoh ~hklb c Rdjuluo
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"Zgguo b ZgZeba az\bkbfhkl_c f_""m gbfb ZqglZdhckfZhjthswx ih
ijb hldehg_gbyo izZzjzf_Ijh\ khklhygby ijhba\h~kl\_gdhgukbkl_fu
beb wlZehgguo agZq_ghc"y qiZ "kZ]dhkdbdbiml_f ZgZebazZ we_f_gl
kljhd b \u[hjZ fzZdkbfZevgh]h ih fh"mex dhwnnbpb _glZ \eb:
hldehgb\r_]Jhky ihdZaZl ey

LZdhc f_Ih™ ijbf_gy _Iky "ey gZley~gh]h bah[jZ _gby nhjfu
bamgz_ fufb Z~"blb\gufb ihdzazl _eyfb Z\bZpbhgguo 1j_gZ _jh
ijyfhmlhevghc kbkl_f_dhhjr*bgZzl kljhyl ]jZnbd azZ\bubfhklb
agZg_gby j_amevlZlib\gh]h ijbagzdZz < hl bg”b\b"mZevgh]h a
ijbagzZzdz Kh\hdmighklv |hqgq_d j_ameviZlb\gh]l]h b nzZdlhjgh]t
gZau\Z ihkey f dhjj_ey@lZb hkgh\Zgbb ihey dhjj_eypbb fh gh \u”
]bihl_am h Ihf glh kl\yav f_""m \k_fb \hafh gufbbadgedog ggwuid ; b
oZjZdl_j

Ebg_coghjZz\g_gb_ j_]j_kkbb bf__I \bA\ E[ D Hpligkklgilh _ mjz
ihkljh _ggh_ ih \u[hjhgguf ~Zgguf [m”_| bf_Iv \b" \j+ E] D
gZ[ex™"Z fu_ agZq_gby hpjigbBbb Erkpihd\0IkI\ _ggh hp_gdb izZjzf |

j_li_kkbhgghc fh”_eb dhlhju_ ke "av_IOkgedfajBcgZy hrb[dZ
hldehg_gb_ \hafms_gb_ LZd;d2¢g didehmdh gbyg@) Igh]h gZ[ex”"_
i tkemqZcgu b bo agZq_gby \ \u[hjdh gZheax"Kigaly fi\ffh " gh
ihemqgblv Thevdh hp_gdb izZjzf_Ijh\ . b Hp_gdzZfbkkdjafg hjh\ . b
fh~r _eb yleyxlky khhiI\_IklI\_ggh \_ebgbgu Z b E dhlhjy_Ighkyl ke
d khhI\_IklI\mxl kemgZcghc \u[hjd_ >ey hp_bkithexphixljh\Ih"b
gZbf _gvrbo d\zZ*jZIh\F HBD gZbf _gvrbo d\z~jzZlh\ ~Z 1 khklhyl_
hp_gdb iZzjzf_Ijh\ mjzZ\g_gby j_]j_kkbb NhjfZzevgh djblvjbc FGD
lzd

S=A:yF W : min. 8)
Kbkl _fzZ ghjfZevguo mjZ\g_gbc aZibku\zZ I|ky |IZd
fHeE,H SLI >

. . . 9)
fHASE ,AWB=A>H3
>ey jZzkq_1Z izjzf_ljh\ j_]j_kkbb ihkljhbf jZkg_lgmx |Z[ebpm 1Z[e

LZ[ebpZlZkq lgZy IZ[ebpZ

X y X y° [ £\
0.875 0.57 0.7656 0.3249 0.4988
0.89 0.45 0.7921 0.2025 0.4005
0.87 0.63 0.7569 0.3969 0.5481

1 0.85 1 0.7225 0.85
0.65 0.59 0.4225 0.3481 0.3835
4.285 3.09 3.7371 1.9949 2.6809
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IhAklZ\bf "Zggu_ |Z[ebpu

lhemqzZ f

wfibjbg_kdb_

5a +4.28™H = 3.09

4.28°Ha + 3.73Hb = 2.681

dhwnnbpb_glu

\ kbkl_fm mjzZ\g_gbc

i

ke _"h\Zl_evg

Khhi\_IkI\_ggh wfibjbq_kdh_linjekgbglu]ey~bl 1Zdbf h[jZahf

y = 0.5043 x + 0.1858

Jbkmghdbz]jzffZz jZkk_b\Zgby

Wfibjbqg_kdb_
dhwnnbpb_glh\Z

i_j_f _gguo
JZkkgblz f izjzf_lju mjz\g_gby j_]j _kkbb
\u[hjhqghc
Aésn 8a6<9
™% — = = 0.857
a 9
Aig 7d=
W ———=0.618
a 9
Aéig 6a<
= élo= S~ = 0.536

kZfh

mjZ\g_gb _
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dhwnnbpb_ glubbjy\eykklby hp _gdzZfb
hibku\z |

(10)
(11)
lji_kkbb E
(12)
| _hj_Ibq_kd
ih\_ A gb_  jZkkf:

Kr_eZ_f h[sbc ]jZnbd jZkk_b\Zgby mjzZ\g_gby j_]j_kKk

| _j\yc kijZyaf ¢j y\e
(13)

(14)

(15)



>Ze__ ijhba\h”blky jquzI \u[hjhgghc ~bki_jkbb

56(x)— 'I%c - rg w8 0.013 (16)
Aj S& =
5qy) =—— O U/QF—- r&s9=0.0171 (17)
Kji_~g_d\zZ”jZlbg_kdh_ hldehg gb_
S(x) = ¥E5f: ;= 3rars=0.114 (18)
$w=¥5&u=%mnSFw1m_ (19)

Ke_~h\zZl_evgh dhwnnbpb_gl dhjj_eypbb E fh'gh gZoh”blv g
nhjfme _

_eweto 487248<9;HHA

- = =0.5043 20
R 4457 (20)
a= W HT% 0.618-0.5041H0.857 = 0.1858 (21)
IlhdzZzaZzZl_ev | _kghlu k\yab dhlhjuc yley_ Iky \u[hjhqguf

dhwnnbpb_glhf dhjj_eypbb jZkkgblu\Z_Iky ih nhjfme_

BE?8TH% 4497 xXDgH44A: 5<
VIV HOMY A45THB4b 75
Ebg_cguc dhwnnbpb_ gl dhjj_eypbb ijbgbfzZz | &y¥ab oby~im + ~
ijbagzdzfb fhlml [ulv keZ[ufb b kbevgufb | _kgufb xIBy idhjbl_jbb
rdZe_ Q_~""hdZz

0.1<ky kezZ[Zy
0.3<ky mf _j _ggZy
0.5<ky azZf_lgzy
0.7<ky \ukhdzZy

09<t, \_kvfz

< nZgghf ijbf_j_ \b”gh qlh klyav f_""m ijbagZdhf <Z@ hzZdlhjhi
ijyfzy

Ebg_cgh_ mjz\g_gb_ j_]j_kkbb bf__|I \b”A” \ Dhwnnbpb_gl
j_]l]_kkbb dhlhjuc jZ\_g ithdZzau\z_| qlh j_amevlZlb\guc
kj _~g_f baf_gy_|ky _keb \ _ebogbgzZzZnZlidthh&b ihgb Z Iky gZ _“bg
_]h baf_j _gby < ~Zgghf ijbf_j_ \b”gk m\kebqgb¥kallhky gZ h”~gn
_"bgbpm ijbpag\dzZz I|ky \ kj_~g _f gZ

Dhwnnbpb_ gl D jZ\guc nhjfZevgh ihdZaul\Z | Mh]ghabjm
gh Ihevdh \ |hf kemqgZ_ _keb o jZ\gh_ gmex gZoh”blky [ek
agZg_gbyfkemgzZ X k&\mh_ gmex gZoh”blky “"Ze dh hl \u[hjhqgu
X Ih Ihggh_ IThedh\zgb_ fh™ _I ijb\_klb d g_\_jguf kebnmedwdBYyZf L

j_li_kkbb ~h\hevgh Ihggh hibku\Z_| agZq_gby gZ[ex”Bcfhc \u[l
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Ilhlh qglh 1zd _ [m”~_I ijb \uiheg_gbb wdkljZiheyplbbkN&\b\h\beb \i
mjZ\g_gb_ j_]j_kkbb khhil\_IklI\nkKxsbh @gqj gbyeblv ij _~"kdZaZgg
agZqg_gby j_ameviZlib\gh]lh ihdzZzazl_gy][ek” "eywdazy ~h ¥ n
X hij_~ ey | agZd dhwnnbpb _glZ j ]j_kkbb E ?keb hgy[hZ2vr_ gm
_keb bgzZzq_ |h h[jzZlgZy < gZr _ifiyifBYy _j_k\yav

Ba ~bZzZ]jzffu jZkk_b\Zgby \b”gh qlh agZq_gby bhdXmdl e c
Z\bZpbhgguo lj_gZ _jh\ \ kjz\g_gbb *jm] k *jm]hfA ij _"KdZXeyx| j:
glh Jh\hjbl h[ mjh\g_ kihkh[ghklb |j_gzZ  _jh\ j_rzZlv dhgdj_lIdg
h]_ki_gblv Ij_[m_fuc mjh\_gv dhfi_|_glghklb 1jq eddy fftey é¥l _ f.
kfh™ I [ulv ihe_aghc ”"ey ijh]Jghabjh\Zgby ih\_~ gby Bb_ogbg_Kk
hljz[hld_ ijhp_"mj |_ogbg_kdh]lh ipjkdmafbyZgby | _o beb bguc
iZjzZf _ljh\

;B;EBH=J:NBQ?KDBC KIBKHD

1. B\Zrdbg X KIjmdImj@hzf_Iljbq_kdh_ fh”_ebjh\Zgb_ b b~ _glbn
ZghfZevguo kbImzZpbc \ keh'guo | _ogheh]bg_kdbogkbkl_fZo
ljh[e_fu mijzZ\e_gby i i< i K i

2. Lj_9gZ _jgu_ dhfie_dku b Ilj_gzZ _ju | _ogheh]lbb jzZajz[hl
wdkiemzZlZzpb® Rmdrmgh\ >b "j @ i F FZrbghkljh_gb _

3. FbgdzZkh\ <Hp?2.gdzZ khhI\_IlklI\by ijhp_~mj |I_ogbqg_kdh]lh hTk

\ha“~mrgh]h km~gZ g9Z Z\bZpbhgguo 1lj_gZ _jZo < ?
Bggh\Zpbhggu _ bgnhjfZpbhggu _ b dhffmgbdZpbhggu _
ljh]ljzffz ;9 f_""mgZjh*"ghdjgdhbgqgkdhc dhgn_j gpbb ] K
1- hdly[jy ]
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M>D
>BKL:GPBHGGH? H;MQ?GB? D:D H>G: BA KH<J?F?GGUO
BGGH<:PBHGGUO L?0GHEH=BC

KZ\q_gdh B < Ij_ith~rzZ\ZIl_ev
=;IHM Bjdmlkdbc h[eZklghc dhee_~" dmevimju

] Bjdmlkd
< klZlv_ hibku\Zxlky \hafh ghklb ij_bfms_kI\Z b keh ghkdby*bklZgpbhggh]h
Dexq_\u_ kebggh\Zpbhggu_ | _ogheh]bb "bklZzgpbhggh_ h[mq_gb_ I

i_ ~z]h]bq_kdbc ijhp_kk dhfi_|_glghkliguc ihAohA

Dzd ihdZaZeb kh\j _f ggu_ j Zebb h~”ghc ba ]JezZ\guo ijh[e_f h]
ijhib\hj _gqb_ f_"~m g _\b~Zgguf jZa\blb_f agZgbc k\hhaflhyghkly!
g_eh\ _dhf Bf_ggh gZ mkljZzg _gb_ wlh]h ijhlb\hj_qgby byZijzZ\e g
h[jZah\Zgby K p_evx ih\ur_gby dzZq_kI\Z b wnn_dlb\gkkZb i_~Z]h
_]h bgl_gkbnbdzZpbb b 2zZ~ZilZpbb iih” mkeh\by bgnhjfZpbh
pb\bebazZpbb bkihevamxlky bggh\Zpbhgighigptimhdnediblyhtu
kihkh[u f _Ih~u \azZbfh” _ckl\by ij_ih”"Z\Zl _e_ ¢ b h[mgZxsboky
wnn_dlb\gh_ ~hklb" _gb_ j amevlzZlZ i _"Z]lh]bg_kdhclF ylKevghk
:mj]lbg bggh\Zpbhggu_ ijhp_kku wlh \k_ k\yaZggu_ k i_j.
fgh]l]hgbke _ggu_ hj]JZgbaZpbhggu_ ij_h[jZah\Zgby \ kn_j_ h[jZal
gZmgghc fukeb b bo \g_"j_gb_ \ ijZdlbdm >;mj]bg k @

< h[jZah\ZI_evgu_ hj]J]ZgbazZpbb bgghVyZpigbhfmbo&Zdy!| hihb fh]lml
\g_"jylvky k\_jom ij_"eZzZ]zZIlvky zZ~fbgbkljZpb_c¢ j_ Zebah\u\Zlvk
wglmabzklzfb <f_kl_ k I_f dzZ ~uc hiulgua ij ghtZI\g!l_Ewvhfm
glh \ujzZ[Zlu\Z_| b mki_rgh ijbf_gy_I| k\hb kh[kI\_gowhelg]dph\Zpbh
d dhlhjuf ijbr_e [eZ]h”~Zjy hiulm jZ[hlu >EZ4&Zj \ Kk

LiZ"bpbhggh hkgh\gufb h[t_dlZfb bggh\Zpbhgguo ij_h[jZah\Z;¢
yleyxlky fhlb\Zpby h[mqgZxsboky d h[jZah\Zl _evghc ~_yl _evghkl
fZzl _jbzez | _fiu h[mg_gby mjhd b \j fy gZ mjhd_ :bhkgh\guf
h[jZzah\zZl_evghc ~_yl evghklb ij_"~klZ\eyxsbfb bgl_j _k "ey bg
p_ehf i _~Z]lh]lbq_kdZy kbkl_fzZ h[jZah\Zl_evgu_ hj]ZglbaZpbb

h[jZzah\Zgby b k\yab f_""m gbfb i_~Z]h]bg_kdZy | _hjby mq
i_"Z]lh]lbg_kdb_ I _ogheh]bb kh”_j"Zgb_ nhjfu f_Ih*u kj_"klI\Z
j_amevlZlu >;mj]bg k @

< kh\j_f_gghc i_~Z]lh]l]bqgq_kdhc |I_hjbb b ijzdlbd_ keh behkv g_k
bggh\Zpbhgguo | _ogHibhdhti I glghklguc ebqghklguc ih?*oh”u fh
bgr"b\b"mZevgh _ ijh_dlgh _ a*hjh\v_k[_j_]1Zxs_ _ 1jZdlbqg_
hjb_glbjh\Zgb_ gZ kZfhklhyl _evgmx jZ[hlm gZ kzZfhjZa\blb_
"hfbgbjmxsbf yley Iky h[jZah\Zl_evguc ijhp_kk k bkihevah\Zgb _
dhffmgbdZpbhgguo | _ogheh]bc WIh \iheg_ h[tykgbfh k 1Ilhqd
|_g”_gpbb jZa\blby pb\bebazZpbb b k\yazZghf \qglh\thklItbg_pgbo k
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gh\uo j_amevlZIlh\ h[jZzah\Zgby k_]h”gy g_\hafh gh ij_"klZ\blv
dhfivxl_jZz

H[jZah\Zgb_ jzZkkfzljb\zZ |ky gZfb dzd ijhp_kk kibhkh[KI\mx
ebgghklb \ jZaguo gZijZ\e _gbyo Z 1zZzd _ _]h j_akevIZEZggh[lhe
ihgylb_ hagzZqzZ_ | blh] ihemqg_gguc ihke_ h\lezZighbwh[eagkdbyfb
gZijbf_j wdhghfbg_kdh_ h[jZah\Zgb_

Himg_gbwlik ~ _yl evghklv ijb hkms_kl\e _gbb dhlhjhc ijhbkot
agzZgbc hl h”ghc klhjhgu d “jm]hc Ohq_Ilky ih~q_jdgmlv qlh
ihgylby bgh]~rZ jzkkfzZljb\Zxlky dzZd kbghgbfu kh ad&Xly gy f ijhk
mqg_[gh]h fZl_jbZeZz

>ey bgnhjfZpbhggh]h h[s_kI\Z o0zZjzdl_jgh ihklhyggh_ m\_ebq_
bgnhjfzZpbb Z kihkh[ghklb gq_eh\_dz ih __ i_j jZ[hldwIih&lZxIky
mkeh\byo bgnhjfadpdhmgbdZpbhggu_ | _ogheh]bb ijbal\Zgu m
dzZq_klI\h h[jZzah\Zgby b mkh\_jr_gkl\h\Zlv ijhp_kk h[mog _gby
ijbf _g _gby ijhbkoh”bl bg”b\b"mZebazZpby b “bywnihydebZlklyy h]J
\hafh ghklv bkihevah\Zlv "hihegbl_evgu_ fhlb\Zpbhggu_ klbfme
gh\u_ nhjfu \azZbfh”_ckl\by bgl_gkbnbpbjh\zZlv ijhpgllc mmk\h_gb
bo ijh\_jdm ih\urzZlv ZdIb\ghklv h[mgzZ_ fuo jZa\hyzZib\gihkh[ghkl
fure_gby nhjfbjh\Zlv mf_gby jZajz[Zlu\Zlv kljzZl_]bb ihbkdZz
mqg_[guo 1Zd b ijZzdlbg_kdbo az”~"Zq ihagzZdbylguzdhdeZkigickb c
hdjm Zxs _c¢ kj_"u \b”r gb_ \azZbfhk\lya_ ¢ b az\bkbfhkl_c f_
y\e _gbyfb b ij_~f Igufb h[ezZklyfb b | i >Hevg_\ k @

K_]lhrgy \ ijhn_kkbhgZevghf h[jZah\Zgbb \azbfh”ZIlclkd\lh bf "~~m
kim~ _glhf hkh[_ggh ijb hj]ZgbaZpbbaZhmgdtcc nthetu hgghg _gby \k
gZs_ hkms_kl\ey_Iky k ihfhsvx dhfivxl_jguo mq_[hgguigh]jZff
mq_[gbdh\ wgpbdehi_"bc keh\zZj_c I _j_\h~gbdh\ bgl_jzZd
eZ[hjzZlhjguo ijZdlbg_kdbo beb kzZfhklhyl _evgud @gafhivxhujhegy f
N fhgkljZpbhgguo fZl _jbZeh\ jZaebgguo j_~Zdlhjh\ [_dklh\h
fmaudZevghc bgnhjfZpbb I1Z[ebqguo ijhp_kkhjmhggla MiZigguo \
| ogheh]bc k_Ib Bgl_jg_ I + nhjmfh\ qzZlh\ | _e _dhgn _dhgpbc b |
\ha”_ckl\b_ gz kIm”~_glh\ h[h]ZsZ_|ky ijb ihfhsb d&kfivxl_jzZ
l[jZ"bpbhggu_ kihkh[u h[s_gby ij_ih"zZ\Zl _ey b kim”~ _glh\ ihy\ey

gh\u_ | _ogheh]bb h[f_gZ bgnhjfZpb_c < j_amevbasl _ gh\h
h[jZzah\Zl _evgh]h ijhp_kkZ \i_j\u_ \hagbdzZ | IgrijyZpbblrygymby d
dhffmgbdZpbhggu_ | _ogheh]bb bkihevam_fu_y\bhprkghygdbfb klZg

bgkljmf_glzfb "Zevg_cr_c ijhn_kkbhgZevghc "QWZrZgwhdhklb g_eh\
k @

AZhqgZy nhjfZ h[mg_gby ~Z  _\ ljZ"bpbhgghf \b”_ [ueZ ZgZ
"bklZgpbhgghc Z k_]Jh~gy J[eZ]h”Zjy dhfivxl_jm b k_Ib Bgl.
klZgh\blky ~bklZgpbhgghc \ kh\j f gghc IjZdlh\d_ wlh]h ihgylby

< j_amevlzl_ bkihevah\Zgby -bddhbmigdpdhmgihgguo | _ogheh]b
"bklzgpbhgghklv y\ey Iky h”rghc ba yjdbo hkh[_gghkl_c kh\j_f_
"bklzgpbhggu_ | _ogheh]bb \ k\yab k hlghkbl_evgdhghcgh\bagt
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h[jZah\zZl_evghc iZjZz”*b]f_ kqblZxlky bggh\Zpb_c pbhdygdtj]EgbaZzj
h[mqg_gby b “hg_k_gby jZajzZ[hlZgguo mq_[guo fZl_jb2Z&h\ dhg_

bkihevamxlky ke _"mxsb_ ~bklZgpbhggu_ | _ogheh]bbn  \ gZa\z
aZeh gZ hkgh\gZy b,adMemkv I dluck bgl _jg | | _ogheh]bb

L jfbg ©"bklZgpbhggh_ h[jZah\Zgb_2 ihy\beky \ Zg]Jeh]h\hjy:
'LVWDQFH (GXFDWLRQ "( h[tykgy_ | 1Zdmx nhjfm hj]JZgbaZz

ijhp_kkZ dhlhjZy iha\hey | h[mgZxs_fm b h[mqgZxsbfky \aZb
jZkklhygbb k ihfhsvx bgnhljf2ZpdhgfglhgbdZpbhgguo |I_ogheh]bc
h[jZzah\Zebkv kbghgbfu ~bklzZglgh_ beb we_dljhggh_ h[jZah)\
ijbf _g_gb_f dhfivxl_jh\ k_IBdh jgthdimg_gb_ h[mqg_gb_ ijb ihfhs
bgnhjfZpbhgguo we_dljhgguo |_ogheh]bc K_]Jh~gy jZkijhkljZz
Zglehyauqguc lejfH®U3EQLQJ h[mg_gb_ k ihfhsvx Bgl_jg_| b fme\
fg_gbx ki_pbzZebklh\ XG?KDH l1Zzd"_  ih~jZamf_\Zxsbc we
"bklZzgpbhggh_h[mqg_gb _
>ey ij_"klZ\e _gby kh~ _j Zgby h[jZah\Zgby \ “~bklZgpbhg
bkihevamxlky \k_ \hafh ghklb fmevIibf bz Z ~ey hyl]EgbaZpbb \&
mqgZklgbdzfb h[jZzah\Zl_evgh]h ijhp_kkZ ijbf_gyxligyu bkikihkwamxIlk
Bgl_jgkl j\bku ki_pbZevgh jZajZ[hlZggu_ kbkl_fu ~bklZgpbhg
>Hevg _\ k @
< "bklZgpbhgghf h[jZah\Zgbb ijhp_kk ihemqg_gb¥\uvadhdgbc n
gZau\Z _|ky ~bklzgpbhgguf h[mq_gb f kh~ j°Zgb_  dhlhjh]h
we dljhgguo h[jZah\Zl _evguo j_kmjkZo
Dzd ihdzZzaZe hiul hjlJZzgbazZpbb ~bklZgpbhggh]hjzZdmqgbgby b \
Aim]bo kljZgZo "bklZgpbhggh m~h[gh ihemqgZlv \lhjh_  h[jZal
i_j_ih”~]lhlh\dm beb dmjku ih\ur_gby d\ZebnbdZpbb < kbem
hkh[_gghkl _c¢c \hajzZzklZz \uimkdgbdh\ rdhe i_j\h_ ijhn_kkbhgZzZe
"he gh Julv \k_ °~_ I|jZ"bpbhgguf | d ihfbfh hkgh\ghc hJj:
Nyl _evghklb fheh”_ v mqgblky \azZzbfh”_ ckl\h\ZIv k hdjin " Zxsbf
dhfzg”_  h[sZlvky \ukljzZzb\ZIlv f _"ebgghklgu_ hlghrxbbyY [ _a mq
G _o\zZldZ ebggh]h hh&kgdhbghe g ~hklzZzlhd ~"bklZgpbhgghklb < |
ex”yf ihemqgb\rbf ~bklZgpbhggh_ h[jZah\Zgb_ Ijm~gh h[sZIvk
jZ[hlzZlv \ dhfzZzg”®_j_rZlv dhgnebdlgu_ kbImZpbb ®&slhjutgbf g _~
fh gh hif_Iblv wlh g_~hklZlhd ijzdlbdb ihwlhfm exBbgghemqgb\r|
h[jZah\Zgb_ emqgrb_ I_hj_Ibdb q_f ijZdlbdb ><_rg_\Z k
gZeba we_dljhgguo dmjkh\ b we_dljhgguo h[jZah\Zl_evguo
\uy\blv hkgh\gu_ g_"hklZldb dhlhju_ gZ[ex"Zxlky \ [hevrbgkl
hj]ZgbazZpbb "bklZgpbhggh]h h[mqg_gby
ij_"klz\e_gb_ kh~ _j Zl _evghc gqZklb
g_"hklZlhggZy fhlb\Zpby h[mgZxsboky
dhgljhev aZ j _amevlZIZfb
HklZgh\bfky gZ wlbo hrb[dZo dhlhju_ qgZs_ \k_]h ih g_ag.:
jZajZ[hlgbdb
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Kh~ _j"Zgb_ h[jZzah\Zgby \ we_dljhgguo h[jZah\Zl_evguo |
ij_~klz\blv \ \b~_ 1 _dklZ \b”"_h beb kkyekimjkgzZz ABgkvjggZ~™h
mgblu\zlv glh f_""m we_dljhgguf dmjkhf b [mfZ gull_mq_[gbd
kms_kI\m_| [hevrZy jZagbpZ QZs_ \k_]h gh\uc fzdkjhZkefij_ ~klz
\b”r  beb ‘baeh gbtblkidZgbjh\Zgguc mg_[gbd dhgki_dl aZgylby
k_fbgzjz dhfibeypby ba g_kdhevdbo ebl_jZImjpkov keklddpglgbdh)\
HrgzZdh ke_"m_I| mgblu\ZIvjhatrZdjb wibhke "bklZgpbhgghklb b |_j
[hevrZy qZklv p_gghc g_\_j[Zevghc bgnhjfZpbb dhlhjhx ex”b
Zm”blhjguo aZgylbyo H[mqZ_fuc ~he _g g_kdhevdlkdfZkh\ qt
fZzl_jbzZe beb izZkkb\gh kfhlj_Iv gZ J]h\hjys_]1h g et _1Z dhl
oZjbafzlbgq_g b mf__I ih \b~_h \ukljzZzb\Zlv h[s_gbm EZ\Zmoblhjb _
f Thbd ih kha”“Zgbx we_dljhgguo mqg_[guo fZl_jbZeh\ kh\_Im
h[jZszZlv \gbfZgb_ gZ bgl_jg_| b klzZjzZlvky ih"ZZiZ\behztf fZI1_jl
bgl jg_I& ®#ZjlbgdzZfb ]bi_jkkuedzZfb bgl_jZdlb\ghklvx bgZqg_
klzg | kdmqggh g _bgl_j _kgh b hgb [jhkyl mqg_[m

Ke_"m_I| h[jZlblv \gbfZgb_ gZ ikboheh]bq_kdéb_ kzZkigbtlbhjzZLZd
hlebqz_Iky hl gql_gby i_qgZlgh]h fzZl_jbZeZ [hevrbgKihkxlfthevah\Z
| _ dkl Z g_ qblzxl dZz"~h_ keh\h qgl_gb_ k wdjEfZIlgZh ]efZ&E gc
[uklj__ mklzxl \gbfzZgb_ jzZzkk_b\zZ Iky Ilhwlhfm we_dljhgguc
kh~ j"zZlv \ M\zZ jzZzaz f_gvr_ keh\ q_f _]h i_qgZlgzZy \_¢kby Z 1|
dmjkhg\_h[oh”~bfh ki_pbZevguf h[jZahf hilbfbabjh\zZlv “ey ql_gb
2016].

Ba\ _klgu_ [eh]_ju mlI\_j"~Zxl qglh Ilhevdh |I_dklh\mx bgnhjfZphb
bgl _jg_1Z m _ g_ \hkijbgbfZ_| qlhJu _]h azZ\e_qedZjgbdpdohbfh \I
hit f fZl _jbzZez "mé& sglvky \ wdjzZzg fhgblhjZz bgZq_ qgblZlv 1Zd
ijhklh g_ [m~Aml

JZajZ[hlgbdzf dmjkh\ ke_~m_| mqgblu\ZIlv fhld\ZdHh]x A kg _gd b x
aZoh” bl \ Zm~blhjbx hg m _ gZp_e_g gZ mq_Jjghf AMjhkg_gZ it
\dexgZxlky f _oZgbafu aZeh _ggu_ _s_\ rdhe_ qg_eh\_d ijb

kh~_j"Zgb_ e_dpbb beb k_fbgZjZz \hkijbgbfzZ_I|ky e_]Jg_ : \hl dh]?
dhfivxl_j b hldjulZ _| bgl_jg_ I m g _]h \dexqZ_IlkiygijjbfZe mklZc
kdjZzkblv k\hc “hkm] b ~Z°_ _keb _fm gZ”~h mdblwkiy fghgh]h \F
kh[eZzagh\ qlhJu hl\e_qvky Ihbkd bgnhjfZpbb \ bgl _jg_ | _ ijhbk

kljZzgbpu hnhjfe_gu [jhkdh Z \ hrghf *hdmf_gl_ fhlml h~gh\j f g
g_kdhevdh jZaguo Ibih\ dhgl_glZz I1h”khagZzZl_evghgghkfb gl h'b
djZzkhqghklb b jZzale_dZl_evghklb b hl we_dljhggh]h mqg_[gh]h
jZahqgzZjh\zgg \B*bl kdmqguc |I_dkl \ khg_lZgbb k iheguf hlkmlklI\l
fhib\bjmxs_]1h \ha”_ckl\by kh klhjhgu ij_ih*zZ\zZl_ey Ijb, wihf ke_
glh fhlib\bjmxsZy kbeZ | _klh\ b hp_ghgguo [Zeeh\ g_ kebrdhf \ _e

Ilhwlhfm gZ”~h ihfgblv glh _keb m gZk _klv ij dgZkbwag mq_[gU
fh™ f azklz\blv ex® ¢ mqgblvky b g_ fh  _f ~ kldh kdhd hlgelgjtnzZIlv i
ihwlhfm ~he gu nhjfbjh\Zlv fhlb\Zpbx kihkh[kl\mxsmx h[mqg_gb
k\h_h[jZzaghc ih*Zgb kh”_j bfh]h
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ljb ijh\_jd_ j_amevliZlh\ h[mg_gby ij_"eZ]Z_Ilky bkihevah\ZlI\
| _klbjh\Zgb_ ijzdlbq_kdb_ jZ[hlu k_fbgzZjkdb_ azZgylbiyn nhjmfu

ljb | _klbjh\Zgbb _kiv \ _jhylghklv qlh kIm”_glu ijJaklh g_
e _dpbhgguc fZl_jbzZe Z k ihfhsvx Ih]lh ~_ bghhjighkd IhklZgZlv ¢
Ilhwlhfm ~ ezl _evgh khklzZ\eylv \hijhku 1Zd qlh[u hI\_| gZ gbo [t
gZclb \ k_1Ib

<uiheg _gb_ijzdlbq_kdbo jZ[hl kha”~Z | "hihegbl_eWguh Ijm~gh
Ney kzfh]lh ij_ihrz\zZl_ey ihkdhevdm Ij_[m_1| ~“hihegbl_evghc j=
\uiheg_gby wlh]h az*Zgby gh ~hklZlhqgh j_amevIZIlb\gh

MqgqZklb_ \ nhymfZo-%kbkl'Zgdbhgsbdb g_ ex[yl gh _keb h]h\Z]
hlyazZl_evgh_ h[s_gb_ |h wilh Ih _ ~hklZlhggh wnn_dIlb\guc kih
h[mgZxsboky

JZ[hlzZz \ kdZci_ lj_[m_I hl ij_ih*"Z\Zlgey Vfhihgghlo eZIljZl b a”_|
gZ™h m[_~blvky qlh h[s_gb_ b~ | bhfggthlkjlud klhoh”dpll h[mg_gb_
J amevlZlu iheh bl _evgu ihkdhevdm hfsl|j@®hb piplhjgedhc ghhf

Dzd fu m[_"bebkv ~bklZgpbhggh_ h[jZah\Zgb_ aZblbkbl hl \
himqgzZ_ fh]l]h ihkdhevdm [Zabjm_Iky gZ kZfhh[jZah\Zgdgh Z jZa\
| _e_dhffmgbdZpbhgguo |_ogheh]bc mijhsZ_| ijhplikkgbimqg_ghb
K_lh”rgy wlh ~Z | \hafh ghklv ihemqgblv agZgby rbjhdbf ke
| _jjblhjbZevgh m~Ze_gguf hl djmiguo ]hjh”h\ beb h[jZah\ZIl_e
ihalhey | h~rghfm ij_ih”"zZ\Zl _ex h[mgZlv h]jhfgh_ dhebq_kl\h kir
Z\lhfZlbabjh\Zgguc beb ihemz\lhfZlbabjh\Zgguc dhgljhev agZc
| _klh\ b dhgljhevguo jZ[hl

G_ ke _"m_| azZ[u\zZlv qgqlh ~bklZgpbhgghklv gbpbhddhdgh azZf_
h[mqg_gby_ki#v 1Zdb_ \b~u ~_yl _evghklb dhlhju_ ~bklZgpbhg
g_\hafh gh b fu gm ~Z_fky \ "b\hf h[s_gbb Z g_ \ _]h \bjimZevg

>bklZgpbhggh_ h[jZah\Zgb_ jzZkkfzZljb\Zz _fh_ gZWpbbgdgdub”gZz
| _ ogheh]l]bc [m~_I| jZa\b\zZlvky b ~Zevr_ ijb\ghky hij_~ e _ggu
fhf _glu m~h[kI\h dhfnhjl fZeu_ nbgZgkh\u_ azljZlu gh ~he gh
"hihegbl_evguf kihkh[hf ihemqg _gby agZgbc
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M>D

BGL?J:DLB<GH? H;MQ?GB? DMJK:GLH<
<H?GGH=KEB:PBHGGH=HMA:

KZfhceh\z F > ij_ith~rzZ\Zl_ev dZn_"ju bghkljZgguo ya
NbebZe <MGP <<K ©<<: bf ijhn_kkhjzZz G ? @mdh\kdh]h b
\]KuajZghb
KlZlvy ihklys gZ bgl_jzZdIb\ghdmjkZoich\gWhx ggh]lh Z\bZpbhggh]h \maZz

Dexq_\u_ keh§Z jzdlb\gh_ h[mq_gb_ bggh\Zpbb bggh\Zpbhggu_ h[jz
| ogheh]lbb ebdagghkyggbjh\Zgguc ih*oh” h[mqg_gb_dmjkZglh\

Bggh\Zpbb y\eyxlky \Z g _crbf nzZdlhjhf jZa\blby kh\j_f g
Kihkh[ghklv \hkijbgbfzZlv b ijbf_gylwzZzbog@h\apblgbt dhlhjh_ \eby
gZ klzZzgh\e_gb_ km~_[ ex~_c hj]J]ZgbazZpbc gZjh*h\ b kljZg
ijbf_g_gby bggh\Zpbc g_h[oh”~bfh ihgbfZlv agZq_gb_ ~Zggh]h ihg

Ih™ bggh\Zpbhkt Zglebckdh]h keh\Z LOQRY WLRBggh\Zpbc?
ihgbfZ_Iky ijhp_kk baf_g_gby k\yaZgguc k tkibabZzydp_ 4%j igbagzg
gh\uo we_f _glh\ beb fh”_ e c fZl _jbZevghc b g _fZl _jbZev
hij " e _gghc khpbZevghc kbkl _f_ >GZ]b_\ @

Dzd ijz\beh bggh\Zpbb \hagbdzZxl \ j_amevlZl_iggwhd j rbl
ijh[e_fu gh\ufb kihkh[Zfb ;hevrbgkl\h bggh\Zpbc gZoh”ylky \
bklhjbg_kdbf hiulhf b bf_xI ZgZeh]bb \ ijhrehf Lh _klv fh gh r
bggh\Zpbhgguc Hwdhkkhlb\bjh\Zgguc p_e_gZijZ\e_gguc khac
ijhp_kk ih khanrZgbx hkfuke _gbx hk\h_gbx bkihevpbhnZgbx b
kh\j_f_gguo b”"_c ZdimZevguo b Z~Zilbjh\Zgguo "ey "Zgc
khhi\_Ikl\mxsbo hij_~ e gguf djbl_jbyf >Ib~rdZkbkluc k @

Bggh\Zpbhgguc ih"oh” \ h[jZzah\Zgbb “he g \dexqZlv \ k_][y

his_f_Ih"bq_kdb_ bggh\gpbdbgk_ \ i_~Z]h]lbq_kdmx ijzdl
g _ljz"bpbhgguo i_~Z]h]bg_kdbo | _ogheh]bc mgb\_ jkZdkedguo ih k
bo bkihevah\Zgb_ \hafh gh \ ex[hc ij_~f Ighc h[eZklb gZijbf
I\hjg_kdbo azZz"Zgbc “ey dmjkzZglh\ ijh_dlgZy " _yl _evghklv

\gmljbij_~f_lgu_ bggh\Zgpdb\Zpbb |j Zebam_ fu_ \gmljb ij_"

gZijbf_j i_j_oh” gZ gh\Mulhmimqg[gdb_ dhfie_dku ijbf_g_gb_ Z\Il

f Th"bgq_kdbo | _ogheh]bc

br heh]bg_kdb_ bggbyfdmbBplb \ualZgu h[gh\le_gb_f khac
fbjh\haaj_gby \_ygbyfb \j_f_gb yl\eyxlky i_j\hhkgh\hc \k_o hklZ
IZzd dzd [_a hkhagzZgbc g_h[oh”bfhklb b \Z ghklb i_j\hhqg_j_
g _\hafh gh ijbkImiblv g _ihkj_~klI\_ggh d h[gh\e _gbx

Z~fbgbkljZlb\gu_ bggh\iZpbgbyt ijbgbfzZz_fu_ jmdh\h”~bl_ey
jZaebqguo mjh\g_c¢ dhlhju_ kihkh[kI\mx] wnn_dlb\ghfm nmgdp
km[t_dlh\ h[jZah\Zl _evghc »_yl _evghklb >DZji_gdh Kk @
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H]jhfgh_jZaghh[jZab_ nhjf b \b~Ah\ bgl_jZdlb\guo | _ogheh]bc t
ijbf_g_gby gz ijzdlbg_kdbo azZgylbyo \ \h_gghfthdXazapbhlgghf
g_h[oh~bfhklv bo bkihevah\Zgby b j_amevlZlb\ghklv DZ ~"hf
g_h[oh”~bfh ihfgblv qlh g_h[oh”bfh \ ijhp_kk_ h[magh’ggbyf iheva
f_ Ih~hf Z bo kh\hdmighklvx 7~ey ih\ur_gby ijh mdlb\ghklb jZ[h]
aZgylbyo

>ey [he__ ]Jem[hdh]h \g_"j _gby bggh\Zpbhgguo | _ogheh]bc \
mqg_[gu_ azZ\_" _gby 1Zd _ \Z'gu gZebgb_ g_h[oh”bfuo gZ\udl
jZ[hlu m ij_ih~"zZ\Zl_e_c b-1Zbgbgdekdi_ h[_ki_g_gb_ \maZz

<g_"j_gb_ gh\r_kI\ \ h[jZzah\Zl_evguc ijhp_kk ijb\_A\Z d ih\ur
ih~Thlh\db [mM"msbo ki.pdiebkihhf leZ\ghc gZijZ\e_gghklv
h[jZzah\Zl _evghc bggh\Zpbb y\ey |ky dZqg_kI\_ggh_ h[gh\e_g
Nyl _evghklb

Bkoh”y ba \ur_kdZaZggh]h fh gh k@l adlygh\dpibhggu
h[jZzah\zZl_evgu_ |_aghldhhlbbgheh]bb dhlhju_ “he gu ijb\g_klb \
h[jZah\Zgby baf_g_gby ih\le_drb_ aZ kh[hc kha”Zgb hgh\uo h[jZ
nhjf ijb_fh\

< gZklhys__ \j_fy ij_ih”*z\Zl_ev \ukr_]h \h_ggh]lh mqg_[gh]h aZ
\uihegy_| nmgdpbx IljZgkeylhjZz gZmgguo agZgbc [Hle_1Zzd _ \i
ijhAmdlb\gmx kljzZl_]Jbx ij_ih~"zZ\Zgby \u[bjZy bggh\Zpbhggu_
| ogheh]bb gZijzZ\e _ggu_ gZ kha”Zgb_ I\hjg_kdhc Zlfhkn_ju
ijhp_kkZ b ih\ur_gb_ fhib\Zpbb dmjkZglh\ d h[mqg_gbx

IZkkb\gZy nhjfz \_~ gby aZgylbc ih~r dhlhjhc ih”jZamf_\.
\ha”_ckl\b_ ij_ih~z\zZl_ey gZ dmjkzZglh\ ijh\_~ _gb_ hijhkh
kzfhklhyl _evguo b dhgljhevguo jZ[hl hklZ_Iky \ ijhrehf < kh\j_
ihy\bebkv Zdlb\gu_ f_Ih?”u h[mqgq_gby >Zggu_ f_Ih*upfgXijZ\e_qgl
mqg_fghagz\zZl_evghc *_yl_evghklb dmjkzZglh\ \ ijhp_kk_ dhlhjhc
klZgh\ylky km[t_dlZfb mqg_[gh]lh ijhp_kkzZ \klmizxl \f "bZeh] |
ihevamxlky jZaebqgufb kj_~kI\Zfb b f_Ih~Zfb

Bgl jZdlb\gh_ h[mg_gb_ \ \h_gghf Z\bZpbhgghf \ma_ y\ey Il
Zdlb\gh]h h[mg_gby Ihgylb_ ©bgl_jZdlb\guc? ijhbkdhybDFWPR Zg]e
glh hagzZqz_| ca\@Qwifgact O®FWkIth\z\Iva Lingl kAdIb\gh_
h[mqg_gdgb~jZzamf_\Z_| ih~ kh[hc \azbfh”~_ckl\b_ ij_ih"zZ\ZI_ey b
ihfhsvx zZdlb\ghc h[jZlghc k\yab f_""m gbfb b hjlXlgyodZphbb \azZbi
kh[hc

Hkgh\ghc khklZ\eyxs_c¢ qZklvx bgl_jzZdlb\ghc nhjfu h[mqg_
ijbf _g _gb_ dhfivxl_jguo | _ogheh]bc dhlhju_ iha\lheyxl j Zeba
dhebq_kI\h kihkh[h\ \ ijh[e_fghf h[mqg_gbb kljhblv jZaebqg
bkihevah\Zlv bg*b\b"mZevguc ih*oh” \ ij _ih*"Z\Zgbb

lhfbfh dhfivxl_jh\ g_fzZzeh\zZ guf ZzZki_dlhf | _ogheh]bb bgl_
himqg_gby y\ey_ Iky ijbf_g_gb_ bgl_jzdlb\gh]h h[hjm~h\Zgby gZ a.
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k _gkhjgu_ "hkdb ihfh]Zxsb_\u\h”blv gZ wdjZg jZaebqgu_ k
[Z[ebpu qlh ihfh]Z_| dmjkzZglzf \hkijbgbfZlv bgnhjgBEpbX%eyY [he__
gbo nhjf_

lj_gZ _ju dZ[bgu \_jlhezlh\ dhlhju_ i_j_ghkyl dmjkzZglh\
ijb[eb” _ggu_ d j_Zevguf [h_\uf

G fZeh\Z guf y\ey |ky b Ih qlh |_ogheh]ibynggdbjzdhdhd&i]H
hp_gb\Zlv mjh\_gv aZyle_gguo \ h[jZah\Zl_evghf klZg"Zjl_
dhfi_I|_gpbc

L_ogheh]by bgl_jZdphghlddymjkZglh\ \h_ggh]h Z\bZpbhggh]h
ihrjZamf_\Z | \dexq_gb_ \ oh” aZgylby ke_"mxsbo ijb_fh\

h[mgZxsb_ b]ju jhe_\u_ b]Jju bfblZpbb ~_eh\u_ b]ju

fh~r _ebjh\Zgb_ ijhn_kkhjbgHeélwighZgguo kbimZpbc

jZ[hlZ \ 'iZjZo b fZeuo ]jmiiZo

\hkiblzZl _evgu_ ijh_dlu b \g_Zm~blhjgu_ f_Ih*u h[mqg_
bghkljZgguo yaudh\ \bdlhjbgu D<G hebfibZ?u b I ~»

bkihevah\Zgb_ h[s_kI\ _gguo j_kmjkh\ ijb]JeZr_gb_ hiulguo
ki_pbZeblwldki_ jlh\ wdkdmjkbb \ fma_c¢c mqgqbebszZz b I ~*

| _klbjh\Zgb _

bamg_gb_ b azdj_ie_gb_ gh\h]h fZIl jbzZeZz bdb jZdlb\gi
azZgylby jZ[hlz Kk Bb~r"Zm~"bhfzZl _jbZeZzfb ©h[mgZxsbcky \
ij_ih~rz\zZl_ey wdki_jlz2 ©dZ ~uc mgbl dZ ~h]h? bkihevah\Zgb_

jZaj_r_gb_ ijh[e_f fha]h\hc rIimjf ZgoeijhbX\vbXxp\tbreghgu *

jZafbgdZ kg_"guc dhf b | 7

LZd dzd bgl_jzdlb\gh_ h[mg_gb_ \ i_j\mx hdgh%_%h[hih*jZan
ijbf_g_gb_ bgl_jzdlb\gh]h h[hjm~h\Zgby i_j_™ ij_ih~rzZ\ZI_e
bghkljZggh]h yaudZ \h_ggh]lh Z\bYWdBEhgghhHel\inaZ k\yaZggZy
g_o\Zldhc h[hjm~h\Zgguo Zm~blhjbc >ZggZy ijh[e_fZ ij_iylkl
bgl jZdlb\ghfm h[mqg_gbx

Bkihevah\Zgb_ | _ogheh]lbb bgh[pZglbbdmlikZzglh\ \h_ggh]h
Z\bzZpbhgghl]h \maZz h[_ki_qgb\zzhjb _gdb pgo\lglgunc ih"ohn glh
ihrjZzamf _\Z | dhee_dlb\gh_  h[mqg_gb_ \ ijhp_kk_ dhlhjh]h
ij_ih~rz\zZl_ev y\leyxlky km[t_dIZfb mqg_[gh]h ijhp_kkZ V\j_ih"z\Z
jheb hjlJZzgbazlhjz ijhp_kkZ h[mqg_gby kha”~Z | mkeh\by 7~ey ijt
h[mgZxsbfbky G _hj*bgZjghklv bgl_jZdIlb\guo h[jZah\Zl _evg
azZzdexgZ |Iky \ Ihf qglh hgb bf_xI “jm]Jmx eh]bdm h[jZlah\ZIl _ev
ijZdlbdb d |I_hj_Ibg_kdhfm hkfuke_gbx WIh k\wagghaKnmgb\gkh dn
gm b_ fukeb Z hkfukeb\Zxl| k\hb

Djhf_ Ih]h ijbf_g _gb_ | _ogheh]bb bjghqgjZgdp\ghm\iorZ | mjh\_gv
fhib\Zpbb b \h\e_q_gghklb dmjkzZglh\ \ j r _gb_ h[km ~Z fuo
wfhpbhgZevguc lheghd d ihbkdh\hc *_yl evghklb dmjkZgdh\ ijh]
dhgdj_lguf ~_ckl\byf \ j _amevlzZI|l_ijhp_kk h[mqgfgky lkgggyh\blky
>Z9ggh_ mf_gb_ hqgq_gv ZdimZevgh ~ey dmjkZglhah\h_IZgua zZa\b Z
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[mM"msb_ \h_ggu_ Z\bZpbhggu_ ki_pbZebklu “he ' gu mZ_Iv Jukl]
baf_g _gby \ \ha“mrghf ijhkljZgklI\_ b ijbgbfzZlv wkfrukdhtmgjuo j_ r_
gZijyfmx azZ\bkbl [_ahiZzkghklv ihezlh\

;BEBH=J:NBQ?KDBC KIBKHD

1. | _~"Z]lh]lbdZz mq_[gh_ ihkh[b_ 7"ey kIm~_glh\ i_~Z]lh]lbqg_
i_~Zlhlbg_kdbo dhee_""_c ih~r j_~ | B 1braKiblglhkdh +
h[{s_klI\h Jhkkbb k +

2. ;hevrhc lhedh\uc khpbheh]bq_kdbc keh\Zjv = = GZ]b_\ K
]

3. DZji_gdh Gh\Zy izZjz~b]fZz h[jZzah\ZgbyF ODZji_gdh <ukr_
h[jZah\Zgb_ \ Jhkkbb sK s < %

4. >\mebqZgkdzZdgl_j@dib\gu_ f_Ih?u h[mg_gby dzZd kj_"kl\h nh
dexq_\uo dhfi_|I_gpbc G G >\mebqgZgkdZy GZmdZ b h[jzZ
gZmeglglogbg_kdh _ barzZgb _ >We dljhguRic j_kmj
http://technomag.edu.ru/doc/172651

M>D

WE?DLIJHGG:Y BGNHBH®BG-HH;J:AH<:L?EVG:Y KJ?>: < <MA?
HIUL B IMLB J?R?GBY

HgZpdbc : G dzZg” | _og gZmd ~hp_gl
Kdhjh[h]Zlh\Z F < klZjrbc ij_ih*zZ\ZIl_ev
Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klzZlv_ jZkkfhlj_gZ we_dljhggZy-tb[gabap\ZdbkygBy kj_"4b\_Amau
"hklhbgkI\Z b g_"hklzZldb \g_"j_gby we_dljhgguo nhjfZighy ij_~eh _gu imlb j

Dexqg_\u_ kehwe dljhggZy bgnhjliZjzlathgdgh evgzZy kj_ "~z we _dljhgguc
h[jZah\ZIl_evguc j_kmjk pbnjh\hc h[jZah\ZI_evgbdebkmglgZw ek bdkllj hfogzg h
"bklZgpbhggu_ h[jZah\Zl_evgu_ | _ogheh]bb we_ dhogpghh\ZigjgoZoy gb

bgnhjfZpbhggzZy kbkl_fz

<<?>?GB?

H[jZah\Zl _evgZy kj_"®IAmeaZ\hdmighklv h[mgZxsbo b jZa\b\.
nZdlhjh\ dhlhju_ kha”Zxl hkh[u_ mkeh\by ey h[mqgq_gby > @
KhleZkgh N=HK \ukr_Th h[jZah\Zgby we_dljhggZy bg
h[jZzah\zZl_evgZy kj_"~"Z WBHK y\ey |Iky g_h[oh”bfuf mkeh\b_f
nmgdpbhgbjh\Zgby h[jZzah\Zl_evghc hj]ZgbazZpbb

WBHK ij _"klz\ey | kh[hc kh\hdmighktV_égdhijfdgblggpibhhgguo
| ogheh]bc khhi\_Tkl\mxsbo | ogheh]bg_kdbo kj_ ~kIN
bgnhjfZpbhgguo b h[jZah\Zl _evguo j_kmjkh\ g _h[oh”bfuo b
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hjl]Zzgbazpbb hihkj_~h\Zggh]h gZ jZkklhygbb \azbfh”_ckl\by
i_~Zlh]lbg_kdbf -\icdhfpdBE|l_evguf Z fbgblolhZaMhx\glh_gguf
i_jkhgzehf Z 1Zd_ f_"m kh[hc < khklZ\ WBHK Ymxsd fh]lml \
j_kmjku > @
we_dljhgguc h[jZah\Zl_evguc j_kmjkmjWHU _"~klZ\e_gguc
bkdexqgbl_evgh \ w-ebdljihggh nhjf_  Hg \dexqZ_| \ k_[y "Zgc
bgnhjfzpbx ZzZ 1zd _ ijh]jzffgh_ h[_ki_g_gb_ g_h[oh”Bfu_ "ey
h[jZzah\zZl_evghf ijhp_kk_
pbnjh\hc h[jZzah\Zl_evguc j_kmjk PHJ ?]lh hlebgb_ hl PH
Ilhf qgqlh \ WHJ h[yazZl_e_g dhfihg_gl bgl_jzZzdlb\ghklb
we_dljhglmlrebhl_qgZy kbkl_fZ kWwjK \®A\b”_ pbnjh\uo [b[ebhl_d
[Za "Zgguo dgb gh]lh kh”~_j Zgby ij_"gZagZq_gguc ey h[jZah\Z¢
"bklZgpbhggu_ h[jZah\Zl _evgu_ |_oghelgldh]bbHLdhthju
j_Zebamxlky k ijbf_g_gb_f bgnlejfdpbfmgghdZpbhgguo k_I_c i
hihkj_~h\Zgghf \azZbfh”_ckl\bb h[mgZxsboky b ij_ih*"Z\Zl_e_c
we _dljhggh_ h[mq_ghtj]ZzywthZptby h[jZah\Zl _evghc ~_yl _ev
ijbf_g_gb_f bgnhjfZpbd gyihffmgbdZpbhgguo b we_dljhgguo |I_ogh«
Lj_[h\Zgby N=HK \ukr_]h h[jZzah\Zgby d WBHK h[jZah\
hj]ZgbaZpbb
N=HK ij_"~klz\ey_I| kh[hc kh\hdmighklv |Ij_[h\Zgbc h[yaZl_evgu
hkgh\guo h[jZzah\Zl_evguo ijh]jzff \ukr_]h b kj_"g_lh ijhn_
h[jZah\Zgby
< N=HK \ukr_]h h[jZzah\Zgby \ dZq_kI\_ dexq_\h]h we_f_glZ h[_
ijhp_kkzZ jzkkfzljb\Z_Iky we_dljhggZly[j¥ghgdZ pdovlopgggyh kj _~Z WBH
hjl]ZzgbaZpbb
Khlezkgh |Ij _[h\Zgbyf N=HK \ukr_]h h[jZah\Zgby
ijb j_Zebazpbb ijh]ljzff [ZdZeZzZ\jbzZIZ b ki_pbZebl_1Z h]
hjl]Zzgbazpby bf__| ijZ\h ijbf_gylv WH b >HL
_keb \ h[jZah\ZI_evghc hj]JZgbazZpbb h[mgZxlky ebpzZ k
\hafh ghklyfb a~hjh\vy [|h]*"Z bgnhjfZpby \ WH b >HL ~he gZ [ul
Ahklmighc “ey gbo nhjf_
ijb j_ZebazZpbb ijh]jzffu [ZdZeZzZ\jbZIZ b Kki_pbZebl_1zZ 1Z
ijbf_g _gb_ k_I _\hc nhjfu h[mg_gby
dZ ~"uc h[mgzZxsbcky \ |I_q_gb_ \k_]Jh i_jbh*Z h[mq_gby \
hjl]ZzgbazZpbb ~he _g [ulv h[_ki_gq_g bg”"b\b"mzZevgufh§ _dcd]ljzZzgbq._
hrghc beb g_kdhevdbf W;K Z 1Zd _ d WBHK hjl]ZzgbaZpbb
W;K b WBHK “he 'gu [ulv “hklmigu ey h[mqgZxsboky ba e
dhlhjhc bf__Ilky ~“hklmi d bghhgf@éinbhggbhdZpbhgghc k_Ib ©Bgl_j
dzd gZ | _jjblhjbb h[jZzah\Zl_evghc hjl]ZzgbazZpbb I1Zzd b az __ i_j_
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WBHK h[jZzah\ZIhj[dZghaZpbb “he gZ h[_ki_qgb\Zlv

1. >hklmi d mq_[guf iezgzf jzZ[hgbf ijh]jzffzf "bkpbiebg fh"m
d barZgbyf W;K b WHJ mdZazZgguf \ jZ[hgbo ijh]jzffZo

2. NbdkZpbx oh”Z h[jZah\Zl_evgh]lh ijhp_kkZ j_amevlZlh\
Zll_klzZpbb b j_amevlZlh\ hk\h_gby mqg_J[guo ijh]jZff

3. Ijh\_~ gb_ \k_o \b”h\ aZgylbc ijhp_"mj hp_gdb j_amev
j_ZebazZpby dhlhjuo ij_"mkfhlj_gZ k ijbf_g _gb_f WH >HL

4. Nhjfbjh\Zgb_ we_dljhggh]lh ihjlnhebh h[mgZxs_]hky \ Ihf gb
JZ[hl h[mgZxs_]hky j_p_gabc b hp_ghd gZ wlb jZ[Hbb ki kihjhg
h[jZzah\zZl_evgh]h ijhp_kkZ

5. <azZbfh”~_ckl\b_ f_""m mqzZklgbdzfb h[jZah\ZI|_evigé]lh ijhp_I
kbgojhggh_ b beb Zkbgojhggh_\azbfh”_ckl\b_ ihkj_"kI\hf k_1Ib

ljb \uiheg _gbblji [h\Zgbc N=HK \ukr_]h h[jZah\Zgby d WBHK ¢
hif _Iblv qlh gZ k_]Jh”gyrgbc ~ _gv \ JN hlkmlkI\irh\IZgbd¢dtd_ ihg
we_dljhgghfm ihjlnhebh h[mqgZxs_]Jhky \ dhlhjhf g_h[oh”~bfh \ \
\_klb mg_I \k_o jZ[hl h[mqgZxs_]hky j_p_gabc b hp_ghd wlbo jZ]

<hafh ghklv j_ZebaZpbb h[jZzah\Zl_evguo ijh]jzff \ k_I_\hc nh
ki N_" jZevgh]lh azdhgZOH[ h[jZzah\Zgbb \ Jhkkbckdhc N_"_jZp
>HL ihk\ys _gZklzlvy AZdhgZ h[ h[jZzah\Zgbb

K I \Zy nhjfZz j_ZebaZpbb h[jZah\Zl _evguo ijh]jzZff h[_ki_qb\:
hk\h_gby h[mqgZxsbfky h[jZah\Z|l _evghc ijh]jZffu k bkihevah\.
g_kdhevdbo hjlJZgbazZpbc hkms_kl\eyxsbo h[jZah\ZI| _ciganx ~_ vyl
bghkljZgguo Z 1zd _ ijb g_h[oh”bfhklb k bkihevah\zZgb_f
hjlj]ZzgbaZpbc

P_eb kharzZgby WBHK h[jZah\ZI_evghc hjl]ZgbazZpbb fh 'gh jza~”
]ljmiiu > @

1. H[jZah\Zl _evgu_ p_eb bkihevah\Zgby BHK \ihdmpgklgb h[mqg
h[mgZxsbfbky hij " e gguo agZgbc mf_gbc b gZ\udh\ ih k\h_c k

2. BgnhjfZpbhggu_ p_eb azZdexgZxlky \ nhjfbjh\Zgbb b
himqgZxs_]hky bgnhjfZpbhgghmfdmlevlmjgZ¥udh\ \ h\ez”_gbb kihkl
b f_Ih~"Zfb ithemqg_gby b ZgZebazZ bgnhjfZpbb g_az\bkbfh hl ij_"f
3. D ebqgghkkpib\zZxsbf p_eyf highkylky jZa\blb_ gzZ\udh\ kZfhk
ihagz\zl_evghc *_yl_evghklb m h[mgZxs_]hky Z diixd” _ jZa
kihkh[ghkl_c¢c dzd ijb bg”b\b"mZevghc jZ[hl_ 1Zd Hv\ddhee_dl
kzfhjza\blbx kzfhihagZgbx

< jZfdZo WBHK f_""m mqzZklgbdzfb h[jZah\Zl _evgh]h ijhp_
j _Zebah\Zgu ke _~“mxsb_ \b”u \azZbfh”~ _ckl\bc

kbgojhggu_ \azZbfh”™_ &kIVik\A h[s_gby f_""m h[mqgZxsbfbk:
ij_ih~rz\zl_e _f \ j_"bf_j _Zevgh]lh \j_f_gb
Zkbgojhggu_ \azZbfh” kykNbWZ+th[s_gby f_""m h[mgZxsbfbk

ij_ihrz\zIl_e_f k az”_j dhc \h \j_f_gb
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WBHK Bjdmlkdh]h nbebZezZ F=LM =:

P _ev nmgdpbhgbjh\Zgby WBHK Bjdmlkdh]h nbebZezZ F=LM =
kharzZgbb gZ hkgh\ _ kh\j f gguo bgnhjfZpbhgguo | oghe
h[jZzah\Zl_evgh]h ijhkljZzgkl\Z ~ey ih\ur_gby dZqg_kI\Z b
h[jZah\Zl_evghc *_yl _evghklb

Hkgh\gufb we_f_glZfb WBHK Bjdmlkdh]h nbebZeZ F=LM =: y\e)

hnbpbZevguc kZcl nbebZeZz

we _dljhggZy [b[ebhl_dZ F=LM =:

we_dljhggZy [b[ebhl_dZ Bjdmlkdh]h nbebZezZ F=LM =

W;K ba~Zl_evkl\ ©EZgv2 b ©XjZcl?2

kijZ\hgojzr\h\Zy kbkl_fZ ©DhgkmevizZgl 2

kbkl _fz we_dljhgghc il _[jgdb dmjkh\ gZ [Za_ ijh]jZffg
h[_ki_g_gby ©ORRGOH?2 kh \kljh_gghc ih*kbkl_fhc |I_klbjh\Zgby

kbkl fZ hgeZcg |_kkbjamrzgby L

[ZaZ hkgh\guo h[jZah\Zl _evguo ijh]jzff mqg_[guo ieZgh\
liZnbdh\ ZgghlZpbc jZ[hgbo ijh]jzff "bkpbiebg ijZzdlbd ijh]jzff
mq_fdhlh*"bg_kdbo hj]Zgabdp¥bhoggkidbo b hjj]ZgbaZpbhgguo fZI_j
dhfie_dlu dhgljba¥gjbl_evguo fZI_jbZeh\ ij_~klZ\e_gguo \ we._
\b~

ijh]jzffguc dhfie_dk Z\IhfZlbazZpbb mijzZ\e_gby mq_J[guf ijhp_

ebqguc dZ[bg | h[mqgZxs _]Jhky k \hafh ghklvx nhjfbjh\Zgby
ihjlnhebh \ ijhp_kk_ hk\h_gby hkgh\ghc h[jZah\Zl_evghc ijh]jZfft

kbkl _fZ \b”_hdhgn_j gpklyab ©7UXH&RQI?2

on-line-k _j\bk ihbkdz |I_dklh\uo azZbfkl\h\Zgbc b ZgZebaz
©Jmdhgl_dkla

hnbpbZevgZy ]jmiiZ nbebZeZ ©<Dhglzdl_2

lhevah\Zl _eyfb WBHK Bjdmlkdh]h nbebZeZ F=LM
Z[blmjb_glu h[mqgqZxsb_ky b jZ[hlgbdb NbebZeZ

\IhfZlbabjh\ZggZy bgnhjfZpbhggZy kbkl_fZ Bjdmlkdh]h nbebZe

©:BK2 Bjdmlkdh]h nbebzZez F=LM =: 1ij_"gZagZq_gZ "ey
bgnhjfZpbhfgbeblbg_kdhc b hj]l]ZgbazZpbhgghc ih*™ _j°db mijZ\e
ijhp_kkhf b kh™_j bl k_fv hkgh\guo ih*"kbkl_f ©DzQu2d@bfy [gu
mki_\Z_fhklvd ©OK_kkbya ©OWe_dljhggh_ ihjlnhebkZgpm§Zksbok
©;b[ebhl_dz2 > @

:BK ©DZ”ju? kh”_j bl bgnhjfZpbx h ij_ih"zZ\Zl_evkdhdkikhklz\_
Bjdmlkdh]h nbebzZez F=LM =: lhalhey | nhjfbjh\ZIv [he\
klZlbklbg_kdbo hig_Ih\ mdhfie_dlh\Zgghklv ij_ih*"Z\Z|_eyfb
hkl_i_g_ggufb ih dzZn_"jZf pbdeh\uf dhfbkkbyf kie phpZyeivghkly:
ih~"Thlh\db ih pbdezf ~bkpbiebg ih nbebZem \ p_ehi Kkibkdl
himqgZxsboky Kkibkdb h[mgZxsboky ih dmjkzZf hjZAie pdhlzyefvghkly
ih~"Thlh\db
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lh~ "kbkl_fz ©:[blmjb_gl? ij_~"gZagZq_gZ "ey Z\lwfZlbjZzZpbb i
hfmgzZxsboky Kh”_j"'bl ~Zggu_ h ihklmiZxsbo Z[bInkibZgbhZo |
\kImibl_evguo bkiulzgbc ?=W ij_"klzZz\ey_ fuo “hdmf_glZo Iha\l
dhgdmjkguc kibkhd nhjfu ijbdZah\ h aZgbke gbb

:BK ©Mq_[guc ieZg? ij_~"gZagZq_gZ "~ey ieZgbjh\Zpbydb mq_1I:
ij_ih~rzZ\Zl_e_c¢ jzZkqg_lZ h[t_fh\ mqg_[ghc jZ[hlu ih Zie_ pdlizyefvghkly
ih~"lhlh\db dzZn_"jzZzf nbebZem \ p_ehf gZ mqg_[guc ]h”™ b
ij_"hklz\e_gby bgnhjfZpbb \ \b~A_ khhI\_IklI\mxsbo nhjf

:BK ©L_dmsZy mki_\Z_fhklv?® ij_"gZagZq_gZ "ey k[h¥D bgnhjf:
| dms_c mki_\Z_fhklb h[mgZxsboky ijhimkdZnc qZkh¥X gZe b[agdi do &
ij_~hklz\e_gby \ \b”"_ klZlIbklbq_kdbo hlq_Ih\

:BK ©OK_kkby?2 ij_"gZa&ZlyjZgbgYehyjfZpbb h j_ameviZlZo k*"Zgb w
b azq_Ih\ _ ZgZebazZ b ij_"hklZ\e_gby \ \b"_ jZaelmdguo nhjl
dZjlhqdZ h[mgZxs_JhkwdaazZdqglghbhggzZy \ _~hfhklv k\h"gZy
wdazf _gZpbhggZy \ _~hfhklv dZqg_klI\h h[mqg_gby >X3sbkhd h[m
Zdz™ _fbqgq_kdb_ azZ”~he _gghklb kibkhd dzgbdbh gt gZbikdima kgb _
hlebgb_f b 7]

:BK ©We _dljhggh_ ihjlnhebh h[mqgqZxs_]hky?2 ij_~hklzZ\ey | ~hk
N dzZgzZlh\ d we_dljhgguf ihjlnhebh knhjfbjh\Zggyfla HHbgZxsbfbk

:BK ©JZkibkzgb_?2 ij_~gZagZq_gZ ”"ey bgnhjfZpbhgghc ih""
khklz\e _gby jzZkibkZgby mq_[guo aZgylbc wdalZd!l gigptbhgghc
wdazf _gh\ Ij_~mkfhlj_gZ ijh\_jdZ gZ gZdezZ~db Zm~gkhjbc b
khhi\_IklI\b_ gzZkh\ \ jZkibkzZgbb qzZkzf ih "bkpbe&lyggzZf \ n
nhjfbjh\Zgb_ hlgq_IZ ih aZ]jm _gghklb Zm~blhjbc mq_[gufb ]jmiiZ
bgrb\b"mzZevgh]h jZkibkZgby ij _ih*"Z\ZI _ey

:BK ©;b[ebhl_dz?2 ij_~gZagZq_gZ "~ey Z\lhfZlbaZpbb ijhp_kkh
[b[ebhl_db Iha\hey_I| nhjfbjh\Zlv we_dljhgguc dZlZeh] [b[ebt
dzZzlZzeh] we_dljhgguo iheghl_dklh\uo ba”Zgbc dzlzeh]z <I
ijhba\h~blv ZzZ\lhfZlbabjh\Zgguc ihbkd ba”Zgbc iih jZaebqggu
nhjfbjh\zZlv b \u\h”blv gZ i_qZlv dzZlZeh ' gu_ dZjlhqgdb
hl _ki_g_gghklv ebl_jZImjhc mqg_[guo “bkpbiebg Iplbdkdhl Mbkpbie
kh\j _f_gghklb ]jbnh\Zgghklb Z 1zZd _ ~jm]b_ nhjfu mq_IlZ b
[b[ebhl _gqghfm nhg”m

<g_"j_gb_©:BK2 \ WBHK Bjdmlkdh]h nihabhldey F#HlLiMzZib\gh b
wnn_dlb\gh \ _~bghf bgnhjfZpbhgghf ijhkljzgkI\_ j_rZlv az”Zqgb

mq_| dhglbg]_glZ h[mqgZxsboky b ij_ih*"zZ\ZIl _e _c¢

jZkq_|I h[t_fZ mqg_[ghc jZ[hlu b mqg_| mq_[ghc -gZ]jmadb
ij_ih~rz\Zl_evkdh]lh khklz\Zz

mg_| I _dms_c ijhf_"mlhgghc b blh]h\hc ZIl_klZpbb h[mgZxsl|

ihAlhlh\dZz jzkibkZgby mqg_[guo aZgylbc b ijh\_jdZ _]1h g
mqg_[ghfm ieZgm

bgnhjfZpbhggh_ h[_ki_q_gb_ mqg_[gh]h ijhp_kkZ

ihA"lhlh\dz k\_~_gbc ih mki_\Z_fhklb h[mgZxsboky
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iZkq_| klbi_g~bc ih \b~Zf \uiezl b fZl_jbZevghc ihfhsb
ihAlhlh\dZ kIZIbklbg_kdbo k\_~ gbc aZ nbebZe b ij

Ebqguc dZ[bg_ | h[mqgZxs_]hky

EDH j _Zebah\Zg \ \b”_ hI® _evgh]h fh*mey ©:BK?2& b ~“hkimi_g ¢
kzcl Bjdmlkdh]h nbebzZzez F=LM =: >hklmi d k_j\bkm EDH
hkgh\Zgbb eh]bgZ b iZjhey EDH Bjdmlkdh]h nbebZezZ F=LM =: k
hkgh\gu_ jZa” _eu ©OMqg_[guc ieZg? ©JZKibkzZgb[ebh® Mk \Z fh
©We _dljhggh_ ihjlnhebh?

JZa”_e O©OMg_[guc ieZg? ij_"gZagZq_g "ey 1ij_"klZ\e_gby
Z\lhjbah\Zggh]h h[mqgZxs_]hky khl]ezZzkgh _]h ki_pbZevghkl
ih~Alhlh\db

JZa”"_e ©JZkibkzZgb 2 ij_"gZagZqg_g nNey hagZdhfe_gby
h[mgZxs_Jhky Kk jZkibkzgb f mq_[ghc ]jmiiu kh]leZkgh _]h
gZijZ\e_gbx ih~"Thlh\db dmjkm nhjf_ b ijh]jZzff_ h[mqg_gby

JZa” e O©OMKki_\z fhklv® ij "gZagZq_g "ey hagZdhfe _gby
h[fmqgZxs_]hky k dhebqg_kl\hf ijhims_gguo aZgylbc jhdmevlIzZIZf
dhgljhey b blh]lh\hc ZIl_klZpbb

JZa”_e ©;b[ebhl_dzZ2 ij_~gZagZq_g ey ij_"hklzZ\e_¢gdhlyc*hkimi.
ebl_jZImju b <DJ

BgnhjfZpby jZa”_eh\ ©OMg_J[guc leZg? ©JZkibkzghb_2 Q
©;b[ebhl_dz2a Zz\lhfzlbg_kdb az]jm Z_I|ky ba khhl\_IklI\mxsbo
nbebZezZ b zZ\IhfZlbq_kdb ZdImZebabjm_Iky

JZa” e ©OWe _dljhggh_ ihjlnhebh? h[mgZxsbcky nhjfbjm_1 kZ
ijhly” _gbb \k_]Jh i_jbh~Z h[mqg_gby \ nbebZe_ gZgbdBgyk li_j\h]h
g_ Ihevdh ijhke_~blv \k_ wlzZiu _]lh 2zdz~_fbg_kdh]h b eb
ijhn_kkbhgzZevgh]h klZgh\e_gby gh b hp_gblv gZkdhevdh wnn
\b~rh\ h[jZah\ZI_evghc *_yl_evghklb

Naeédeael mbiaeédnilliee diA66T1é1} ficaed é0diiyeiadoywe ai iiié
pbooxeedédiiooé OifNiénTaalé eiidaeodoxei+éé aétaiéeé édaéaéana
iégliodiial nio6a oiddaeficéé Tanaeidaddaeiyiié é ONideed00éild
TA0gadyuéodo € ée0 0aiiodi 6axiyiiooé oiodadieié fieopbe ofié
abadluaxeal 6N6aido0o6nTéodaa odnialicaeilé Tanaeidaalé a o0aécee 1¢

JZa”_e EDH ©OWe_dljhggh_ ihjlnhebh? \dexqZ_I| Z\lh[bh]jZnl]
h[mqgZxs_]hky Z 1zZzd _ bgnhjfZzpbx h _]lh “hklb" _gbyo \ mq
bkke_"h\ZIl_evkdhc h[s_kl\_gghc IN\hjg_kdhc b bguo kn_jZ
H[mgZxsbcky kZfhklhyl_evgh hij_~_ey | i_j_q_gv ”“hihegbl_ev
jZaf_sZ fhc \ jZa®_e_ ©We _dljhggh_ ihjlnhebh?2 1jBb2wldd \k_jZ:
"he gu hlghkblvky d dZl _]Jhjbb h[s_~hklmighc bgnhjfZpbb

Kbkl_fz we_dljhgghc ih"_j'db mqg_[guo dmjkh\ Bjdmlkdh]

F=LM=: gZ [Za_ ijh]jZffgh]h h[_ki_gq_gby ©0ORRGOH?
>bklZgpbhggh_ h[mg_gb_ ij _~klZ\ey | bgl_j k dZglZlkptke fZ ihe
ihegh j_Zebah\Zlv kh\j_f_ggu_ |Ij_[h\Zgby d h[jZah\Zgb» ]b[dhkl
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nhjf bg”"b\b"mzZebazZpby kh” _j Zgby h[jZah\Zgby bgl gtkyonbdzZpl
b h{f_gZ bgnhjfZpb_c > @
L _ogheh]bb ~bklZzgpbhggh]h h[mqg_gby fh]lml ijbf_gylvky \ jZ
h[mag_gby
ijb hgqghc b-aflgpghc nhjf_ ihfh]Zxl hjljZgbah\Zlv kZfhklhy
jZ[hIm b ijh\h~blv g_ij_julguc fhgblhjbg] mqg_[gh]h ijhp_kkZ
ijb aZzhqghc nthjdnhifZpbhggu_ | _ogheh]bb y\eyxlky hkgh\gh
ihr"zqgb fzl_jbzez kihkh[kI\mxI| \ujZ[hld_ gZ\udh\ ijZzdkbg_kdhc |
hjl]Zgbah\zZlv fhgblhjbg] mg_[gh]h ijhp_kkZ
ljbgpbi khq_lzZgby Zm~blhjguo b we_dljhgguo nhjf ij_ith”*zZ\zZgl
\hafh ' ghklv khq_l1Zgby \ mq_J[ghf ijhp_kk_emqrbweddbhklghZm”"bl
nhjf h[mg_gby > @
ljb wlhf Zm~blhjgh_ h[mqg_gb_ h[_ki_gb\Z_I| \hafh ghklv ijy
h[mgZxs_Jhky k ij_ihrz\zZI _e f ij_"eZ]Z | agZdhfu_ b iyb\uqgu_
f ITh~u kha”zZ | bgl_jEZdialghzl evgh_ ijhkljZzgkl\h \ dhlhjhf d
h[mgzZxsbcky fh _|I ihemgblv h[jZlgmx k\yav hl ij_ih""Z\Zl_ey
ijZ\bevghklb hI\_ITh\ We _dljhggh_ h[mg_gb_ \ k\hx hg_j_"~v ihe
\j fy b f_klh h[mg_gby ij_"ezZ]Z_ | fZzdkbfZevgu_ mjh\gb ]b[dhk
h[mgzZxsboky "Z_ | \hafh ghklv k\h_\j_f_gghc ZdimZebazZpbb kh*
J amevlzZlhf \g_"j _gby >HL \ h[jZah\Zl _evguc ijhp_kk y\ey._
k _dlhjz kzfhklhyl _evghc mqg_[ghc jZ[hlu ihkdhevdm kZZhklhyl e
wnn_dlb\gZ lhevdh-A _ ZdlkwWwghklghc nhjf_
>ey bkihevah\Zgby >HL \ h[jZah\Zl_evghf ijhp_kk_ g _h[oh”Db
dhfihg _glZz
ZiiZjZlgph]jzffguc dhfihg_gl
ihA"Thlh\e _gguc ij_ih”~Z\ZIl_ev
we_dljhggu_ mqg_J[gu_ fZl_jbZeu
< dzZg_kI\_ zZiigjighifghc [Zau >HL Bjdmlkdh]h nbebZezZ F=
bkihevam_ |ky ORRBKIHfZ+ mijzZz\e _gby kh” _j ' bfuf kZclZz ki_p
jZajzZ[hlZggZy "ey kha”Zgby hFmmZkisboKkrde DRR GOH ij _~hklZ\e:
[ _kiezlgh \ dzq_kI\_ ijh]jzffghlh h[_ki_g_gby k hldjuluf bkoh
khhi\_Ikl\bb k *18 *HQHUDO 3XEOLF /LFHQVH b jZkiheZzZ]Zz
\hafh ghkl_c¢c “ey iheghp_gghc ihA™ _j db ijhp_kkZ h[mg_gby \ *bk
jZaghh[jZagu_ kihkh[u ij_"klZ\e_gby mq_[gh]h fZl _jbZeZ
ijh\_jdb agZghbc
dhgljhey mki_\Z_fhklb
ORRGOH ij_"hklz\ey | rbjhdbc gZ[hj bgkljmf_glh\ hjb_gl
hfmgZxsboky dhlhju_ jZkrbjyxl \hafh ghklb ijhp_kkZ h[mqg_gby
bglmblbYghylguf bgl_jn_ckhf
ORRGOH jZ[hlZz_|I qg_j_a Bgl_jg_ I b ihwlhfm 2~hklmi_g ba e:
;eZlh~Zjy fhibevghfm kh\f_klbfhfm bgl_jn_ckm b kh\fjZfibfhklb f_
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dhgl_gl gZ ieZlnhjf_ ORRGOH e_]dh ~hklmi_g b kh]lezZkh\zZg \ j.
mkljhcklI\Zo

< gZklhysbc fhf_gl kbkl_fm ORRGOH bkihevamx|l ~ey h[mg
mgb\ _jkbl _lu fbjZz Fgh]lhyauqgu_ \hafh ghklb ORRGOH ]ZjZgll
yaudh\uo h]jZgbqg_gbc ey h[mK>Id bO/RIRgEAEQi £j \ * gZ gZ yal
bf | [he__ feg aZj_]bkljbjh\Zgguo ihevah\zZl _e c ih \k_fm fbj

>hklhbgkI\Z b g_~hklZldb bkihevah\Zgby WHJ \ h[jZah\ZI_evgh

>hklhbgkl\Z bkihevah\Zgby WHJ \ h[jZah\ZI_evghf ijhp_kk_

1. DZqg_kI\_ggu_ WHJ kihkh[gu k™ _eZlv ijhp_kk h[mqg_gby [he_
kq_| bkihevah\Zgby Zm~bh b \b”_h fZl_jbzZeh\ dhfiwl_jguo Ij._
diiivxl_jghlh |I_klbjh\Zgby dhlhjh_ h[_ki_gb\zZ_I h[t_dIlb\ghklv d
hi_jzlb\ghklv ijh\_jdb jZ[hl h[mqgZxsboky \hafh ghklv Z\lIhfZlba
j_amevlzZlh\ hk\h[h ™~ _gb_ij_ih*zZ\ZIl_ey hl jmlbgghc jZ[hlu ih dh

2. <hafh ghklv "bklZgpbhggh]hgh[mg_dbctZm~blhjbb h[mgZxsl
bf | \hafh ghklv kZfhklhyl _evgh b ihke_"h\Zl _evgh bamqgZlv
\uihegylv ijzdlbg_kdb_ b eZ[hjZlhjgu_ aZ”Zgby ke ~blv a
A"hklb® _gbyfb ZgZebabjh\Zlv | _dmsbc dhgljhev adBEf9dbfcb k hp ¢
ijh\h~blv jZaebqgu_ \bjlmZevgu_ wdki_jbf_glu b I 2

3. H[mgzZxsb_Kky ijhimklb\rb_ azZgylby fh]lml \ dhjhldhe_ \j_fy h
gZ [Za_ "bklZgpbhggh]h h[mg_gby ORRGOH Ijb \hagbdgh\_gb
kzfhklhyl_evgh]lh bamqg_gby h[mqgZxsbcky ihemqgzZ_I \hafh gh
ij_ih~rz\zZl_ex ihkj_"~klI\hf ORRGOH qZlZ khpbZevgkijo MI\_c 6N
k\yab

G_"hklzZldb bkihevah\Zgby WHJ \ h[jZah\Zl_evghf ijhp_kk_

=eZ\guc g_"hklzZlhd azZdexqZ _ Iky \ hlkmlkl\bb ijyfhl]h h[s_gby
h[fmqgzZxs_]hky dhlhjh_ gzZfgh]h [he__ wnn_dlb\gh q_f h[s_gb.
we _dljhgguf h[jZah\Zl _evguf j_kmjkhf Iheh bl _evgmx é¢bgzZfbdm
h[mgZxsboky b bo azZbgl_j_kh\Zgghklv \ hk\h_ghbbhghllwajmgZgbc
bkihevah\Zgbb WHJ gZijbf_j "ey hj]j]ZzgbazZpbb kzfhklhyl_ev
ijh\_~_gbb |I_dms_]h dhgljhey agZgbc g_ hldZau\Zykw ijb wlh
nhjf h[mqg_gby ij_~ihezZ]zZxsbo g _ihkj_"~kI\_ggh_  h[s_gb_  hJ[
ij_ih~rz\zZl_e f

<lhjuf g_"hklzldhf y\eyxlky \hajzZklZxsb_ |j_[h\Zgby d ij_
wnn_dlb\ghc hj]ZgbazZpbb mqg_[gh]hfijhp*blgkZkx dbfmdghfgeh _dkZf

A:DEXQ?GB?

ljbf g gb_ | _e _dhffmgbdZpbhgguo | _ogheh]bc 7~Z | \hafh ¢
dZqg_KkI\_ggh gh\hc bgnhjfiZaihhghghevghc kj_~u H~*gbf ba ijbhjbl
gZijZ\e _gbc \ wlhc h[eZklb y\ey Iky rbjhdh_ \g_"j_gb_ we _dljh
mq_J[guc ijhp_kk \ Ihf gqbke_ kbkl_f "bklZgpbhggh]h h[mg_gby >
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JZ[hlZ ih h[_ki_g_gbx [Ij_[h\Zgbc N=HK d WBHK b jZa
j_Zebah\u\Z\rboky ijh_dlh\ h[mqg_gby k >HL \_" | d \k_h[t_fexs_
b >HL \h \k_ \b”u mqg_J[gh]h ijhp_kkZ b nhjfu h[mqg_gby

RbjhdhfzkrlZ[gh_ bkihevah\zZgb_ WHJ \ mq_J[ghf ijhp_kk_ Ij_[m

baf_g_gbc \ f_Ih”Abd_ ijh\_~_gby \k_o \b"h\ mqg_[guo aZgylbc
Zdlb\gh]l]h hk\h_gby kh\j f gguo -bgamhdhZprbghgdBEpbhgguo

| _ogheh]bc ij_ih?"Z\Zl_eyfb b h[mgZxsbfbky
hjlZzgbazpbb ~bklZgpbhggh]h kbgojhggh]h b Zkbgojhggh]t
f ""m h[mqgZxsbfbky ij_ih*"zZ\zZl _eyfb ZzZ~fbgbkljZpb_c \maZz

m\ _ebqg_gby dhebg_kI\Z ijh\_jhd agZgbc mf_gbc b gZ\u
h[mgZxsbfbky \ ijhp_kk_ h[mqg_gby

;B;EBH=J:NBQ?KDBC KIBKHD

1. =hem[_\Z BHjlJZgbazZpby ~bklZgpbhggh]h dhgkmevibjh\Zghb:
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=hem[_\Z F : :evlZih\ < klgbd DzZzazZzgkdh]h | _d@heh]bqg_ |
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2. Ehk_\ D Iljk_dlbjh\Zgb_ h[jZah\Zl_evghc kj_~u \ | _ogbqg_kdl
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nhjfbjh\Zgbb ijhn_kkbhgZevghc dhfi_I|_glghklb \uimkdgbdZ

©;bagb&gnhjfZzlbdz? H : HfzZjh\ G H HfZjh\Z Kh\j f ggt
gZmdb b h[jZah2@§.hty« + >We dljhgguc j_kmjk@ 85/ KWWS
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KWWS 22Z GLVWDQFH UX DVVHWYV ILOHV WHDFKHU PHW
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5. RmrzZjbg <:\lhfZlbabjh\Zggu_ bgnhjfZpbhggu_ kbkl_fu \ bggh\
Ayl _evghklb \mah\ < : RmrZjbg F < Kdhjh[h]ZIlh\Z
bgnhjfZzpbhgfgbeblbg_kdbc "mjgZe ©&UHGH ([SHUWR IjzZg}
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M>D

HP?GD: MJH<G?C KNHJFBJH<:GGHKLB BGHYAUQGHC
DHFFMGBD:LB<GHC DHFI?L?GPBB DMJK:GLH< <H?GGH=H
:<B:PBHGGH=H <MA:

Kmkeh\Z X < “~hp_gl dZn_"ju bghkljZgguo yaudh\ dzg~"
NbebZe <h_ggh{®Zmagg[ulih p_gljAhd™"ngrgguo kbe
©<h_gWwm "mrgzZy Zdz"_fby bf_gb ijhn_kkhjZz
G ? @mdh\kdh]h b X : =Z]Zjbgz2a \'] KuajZghb
< kIZlv_ ijb\h”~blky hp_gdZ mjh\g_c knhjfbjh\ZgghklbdZblg\mhaugghc dh
dhfi_l_gpbb dmjkzglh\ \h_ggh]lh Z\BzpkbyphlKy \mhegZ2u hp_ghgguo kj_~kI\
ihal\heyxsb_ hp_gblv ~hklb _gb_ aZieZgbjh\Zgguo YXffi[jZabhizdvEAIdhc ijh]j
h[mag_gby

Dexq_\u_ kékghdauqgzZy dhffmgbdzlb\gzyddhffingbdpdbbprgh_ \azZbfh”_ckl\b_
e _lgbdz | _dklu Z\bZpbhgghc gzZijz\e_gghklb jzNbmMgeghhgdmikZghA\bl
Z\bZpbhgguc \ma

< gZklhys_ _ \j_fy Fbgbkl_jklI\h h[hjhgu Jhkkbckdhc N_*"_jZ
f jhijbylby gZijZ\e_ggu_ gZ ijh\_jdm ih”~]hlh\e_gghklb b
ki_pbzZebklh\ \ezZz”_xsbo bghkljZzggufb yaudzZfb ih ijk"™vglbdgzZzq_gl
dZn_"jZ bghkljZgguo yaudh\ nbebZeZg&ZmggbohlhpmgliEghkh_ggh
\ha“mrguo kbe @b "gqgbgzZy zZdz~ _fby bf _gb ijhn_kkhjZ G ? @mc

=Z]Zjbgza \' ] RuajZdghklhyggmx jZ[hlm ih jZajZ[hld_ b h[gh\e_
hp _ghqguo kj_~klI\ iha\heyxsbo ijh\h~blv h[t_dlb\gmx dhfie _
mjh\g_c¢ knhjfbjh\Zgghklb g_h[oh”bfuo dhfi_| _gpbc

<u”_e _gb_ dexqg_\uo dhfi_I| _gpbc ijh\h”*yl bkoh”y ba nmgdpl
ki_pbZebklz > @ G_hlt _fe fuf we_f _glhf ijhn_kkbhggrphghc ~ _y
ezlgbdz y\ey_ |ky dhffmgbdzZIlb\gh_ \azZbfh”_ckl\b_ gdbyftohI\_IKkI\
N=HK ih gZijz\e_gbx ih”~]hlh\db ©E IlgZy wdkiemZlZpb
Z\bZpbhgguo dhfie_dkh\2 \uimkdgbd \h_ggh]h Z\bzZpbllvggh]h \r
j_rZlv ijhn_kkbhgZevgu_ azZ”~Zqb k bkihevah\Zgb_ f-82glebckdh]
hkms_ kl\eylv \azbfh” _ckl\b_ kh kem [Zfb h[_ki_gb\Zxsbfb ihe
km~h\ -ID Z bf_ggh "Z\ZIlv bgnhjfZpbx ihgbfzZlv jZagu_ Zdp_glu
\hijhku khh[sZlv h gZf_j gbyo aZijZrb\Zlv ~Zggu_ "“hdezZ”u\Zl
kbilmzZpbyo jZaj_rZlv ebg]\bklbg_kdb_ azZljm~g_gdbgby rhkljzZgylv
> @ Bf_ggh ihwlhfm j_qv b”_l h[ bghyauqgghc dhbfmghtdzZlb\gt
mjh\gy knhjfbjh\Zgghklb dhlhjhc azZ\bkbl \ agZgblgbkkbhc kI i
ihezlzZ.> @

Nhg” hp_ghgguo kj_"klI\ iha\hey |I hp_gblv “~hklb™ _gb_ aZi
h[ijZah\Zl _evghc ijh]jzff_ j_amevliZlh\ h[mqgq_gby b mjh\_gv k
bghyaugghc dhffmgbdZlb\ghc dhfi_|I_gpbb Dhhiiig_gHggubhgljh
kj_~kI\ ih "bkpbiebg_ ©:\bZpbhgguc Zg]ebckdbc dyegudifendgehxqgzZxl
hp_ghqgu_ fZl _jbZeu h[_ki_qgb\Zxsb_ ijhp_"mjm | _dms_]h ij
blhlJh\h]h dhgljhey mki_\Z fhklb dmjkZglh\
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L dmszZy ZIl_kkhgpbydZ mg_[guo “hklb _gbc dmjkzZglZ ih jZaeb
mqg_[ghc *"_yl_evghklb \ ijhp_kk_ bamqg_gby “"bkpbieblghheyl _amevl|
mki_\Z_fhklb hljz zZxlky \ "mjgZe_ mq_IlZ mq_[ghlgghjhp_kkz
\uklzZ\eyxlky \ \ _~hfhklbd GL¥WZpdkzthgguc Zglebckdbakjygdg?2 =+
"bkpbiebgzZz dhgljhevgu_ jZ[hlu dZd \b” |I_dms_]h dhgljhey g
<f_klh wlh]h ij_ih~zZ\Zl _eb dZn_"ju bghkljZgguo yaudh\ nbeb
jm[_"guc dhgljhev dhlhjuc ijh\h”*blky \ nhjf_ mklgh]h hijhkzZ |_
h{yazl_evgufb ”~ey hlg_Ilghkl®Dhigklgmdpby \_jlhezlZz2 ©<hhjm"
\_jlhe_|zZz2& ©<_jlhe_| Ovx Dh[jza ©<_jlhe_ | @lwduOWhdaggludZz
\_jlhe_Ih\a | fzZ ©:wfhihjl2 ©:wjh”~jhf2a |hfbfh wlh]h hlyazl _
dhgljhe_f \h \fJ_dyns _c¢ ZIlI_klIZpbb y\ey_ |ky k~ZqZ \g_Zm~blhjg
hit _f_ ij_~mkfhlj_gghf ijh]jZffhc

ljhf_"mlhqgZy ZIl_kl&Zpbygb\Zgb_ mqg_[guo “hklb " _gbc dmjkZglz
ijh\h~"blky \ dhgp_ bamqg_gby fh"mey | fu ~bkpbiebgu Nh
ijhf_"mlhqghc ZIl_klZpbb ih ~bkpbiebg_ ©:\bzZpbhagwdfc \Zg]eb
nbebZe _

azZq_| [_a hp_gdb \ k_f_Kklj_ dmjk | _fzZOIlj®6k glhgd 12 | _:
\_jlhe_Ih\&a \ k_f_kIj_ dmjk L _fz ©<_"* gbkdEflymuld gZ g
\ rlZlguo kblmZpbyo? \ kdmhjkljl fz ©<_" gb_ jZ"bhh[f_g.
\hagbdgh\_gbb hkh[uo kemqgzZ_\ \ ihe_1|_2

aZgq_| k hp_gdhc “~bnn_j gpbjh\Zgguc \ k f_ klj_
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fogbfmfz \ hj g]edc | ihkz~rdm? ©Hihag]
g _h[oh~Abfhf {;f — V'jzrbhehdZpbhgguc
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Mf gb_ \hkijbg ™M -9V Abihizgb Pbnjh\u_
gZ kemobkvf_g f I _hjheh]bg_kdbo | *bdlZglu
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