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aZ\bkbfhklb hl baf_g_gbyijja@RkIEygddddhjhklb ihe [1Z

Djhf_ wlh]h j_amevlZlu bkke_ _"h\Zgbc fh]ml \u\h”Db
|Z[ebgghc nhjf_ WIlh ihalhey | h[mgZxsbfky kljhblv Ilhc
Zwjh”bgZfbg_kdbo o0ZjZdl_jbkibd bkke_ _"m_fuo fh”_e _c
baf_g gby kdhjhklb ihe_1Z beb hl baf_g_gby ml]eZ ZIlZdb

GZ jbkmgd_  ij_~klZ\e_g \g_rgbc \b” djhgrl_cgzZ dj_i
JjZ[hgmx qZklv Zwjh”bgZfbqg_kdhc Ijm[u

OTBepCTl[ﬂ JUTA N3MCHCHITA
yria yCTaHOBKH

-~ = {
-~ P ,,,.--'""’""" .
A —7 HCCIeIyeMbIX MoJerell
‘ F
\ [lenTpanpHOE OTBEpCTIE
, JU1A KpeIUIeHI

KpOHIIITEeITHA

OtBepcTind 1A KpervIeHIs
HCCIeyeMbIX Mojemneii

Jbkmghdjhgrl _cg dj _ie_gby bkke_ "m rfdogtic* _e c

G_"hklzldb kms_klI\mxs_]h kihkh[Z dj_ie_gby bkke_
ijb bkihevah\Zgbb rlZlgh]h djhgrl_cgZ dj_ie_gby bkke_ "n

i rlZlguc djhgrl_cg dj_ie_gby ihalhey | mklZgzZ\eb\Z
fh~_eb kljh]lh ih” hij_~_e_ggufb m]ezZfb ZbZzdb]jZzfmkh\ d
k iheh bl_evguf 1Zd b k hljbpZl_evgufb m]JeZfb ZlZdb

i [hevrhc rZ] mklZgh\db bkke_~m_fuo fh~_e_c ijhn
thalhey | lhggh hij_~_eblv djblbgq_kdbc m]Jhe ZIZdb . ijb
kju\ ihlhdZ
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>ey mkljZg_gby wlbo g_"hklZldh\ ij_"eZ]lZ _Iky
A"hjZ[hlZggh]h djhgrl _cgZ dj _ie_gby bkke ~m_fuo fh™_e

OTBepcTHA 1S M3MEHEHIA
yI7a YCTAaHOBKI
TICCTIeMYEMBIX Mo Teneit
(mopaboTaHHOE)

IlenTpansHOe 0TBEpCTIE
JUTS KPeIUTeHNS
KpPOHIIITEITHA

OTBC-pCTI'U{ I KpCILICHUA

——— | uccue i
(—d I— IyEMEBIX MOJIeTel
o o4

JbkmghdDhgkljmdpby ~hjZ[hlZggh]h djhgrl _cgZ dj_ie_gb
fhr e c

lj ~"eZ]lZ fZy gh\Zy dhgkljmdpby djhgrl _cgZ dj _ie_
kbff _ljbggh]h b g_kbff_Ijbgqgh]h ijhnbey djueZ jZkrbjy |
\hafh ' ghklb mhkkeh”~h\zZl _evkdh]h eZ[hjZlhjgh]h dhfie_
Zwjh”bgZfbqg_kdZy ijyfhlihqlg@lg®25ED ihalheyy k \ukhdfl
lhgghklvx hij_~ eylv Zwjh?bgZfbq_kdb_ o0oZjzZdl_jbklb
fhr e ¢ \ gZklghRibkhtdhc lhgghklvx hij_~ eylv djblbq_
ZIde ijb dhlhjhf ijhbkoh”bl ©kju\2 ihlhdZ

C
r

;B;EBH=J:NBQ?KDBC KIBKHD

1. >Zgbeh\ ;;_ahiZkghklv ihe Ih\ Mq_[ ihkh[b_ KZf2jz>Zgb
BaAh KZfZj ]hk ZwphAhkf mgk

2. ?jfzdh\ : IEZdlbg_kdZy Zwjh"bgZfbdZ QZklv ,, ihkh[b_ i
ijZzdlbg_kdbo b eZ[hjZlhjguo jZ[hl : E ?jfzdh\ F K DFmm[eZgh)\
F=LM =: X

3. Mqg_[dkke_ ~h\zZl _egKfibjZlhjguc dhfie_dk ©OLjm[Z Zwjh”"bg:
ijyfhlhqggZ¥2DL :1-018-25-1 D Jmdh\h~klI\h ih wdkiemZHHpbG Zmiggh
ijhba\h~kl\_ggh_ ij_"ijbylb_ ©Mqg ljgdap?2 _ogbdz =+
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M>D

BKKE?>H<:GB? :WJH>BG:FBQ?KDBO 0O:J:DL?JBKLBD
FGH=H><B=:L?EVGUO DJUEV?<

=ZekZg”hj
Zlahjb]l W
ZZkZg[he”™ ;

Fhglhevkdbc Jhkm”ZjklI\_gguc mgb\ _jkbl_ | gZmdb b
(Fhglheby };MbFg

Bkke_"h\Zgb_ gZijzZz\e_gh gZ ih\ur_gb_ ih”~t_fghc kbeu b

0ZjZdl_jbklbd azZz kgq_| bamg_gby hilbfZevgh]h jheh Kk gobye ¥Xb]Zz
m\_ebqg_gby ih~t_fghc kbeu kZfhe_1Z [_a m\_ebqgb dbksfh’stlghkll
djueZz Dh]”"Z iheh  _gb_ "\b]zZl ey ih~rgbfzZz |ky gZ ff gz~

djueZ beb \*hev hkb < kdhjhklv \ha”“mrgh]h ihlhdZ gZ \_jog._
m\_ebqgb\zZ _Iky Z ~Z\e_gb_ mf_gviB tk{ygmx\ keokeqb\Zyh ihal\he
ljZzgkihjlbjh\zZlv [hevr_ ihe_aguo ]jmah\

Dexq_\u_ kejpn\&vy ih”t _fgZy kbezZz we_dljbg_kdbc *\b]Zl_ev

<\_"_gb_

Fghlh™\b]Zl evguc kZfhe | [ue jZajZ[hlZg G:K: \ KF
iylbehiZklgh]h \ha”“mrgh]h \bglZ b djueZ |jZkiheh _gg
djhfd _djueZzZ 6FHSGWRUChHjrico,>2018; Christian Alba 201® Ijb
bkke "h\zZgbb wlh]h fgh]h”\b]zZl _evgh]h kZfhe 1Z mqgblu\.
djuev_\ ih hkyfQmhar Abdulrazzak Khudair, 2016; Tomas Sinnige, 2018

JbkmghdlZ[hgbc g_jl_~ b nhlh]jZnby ihke_ ihkljhcdb kZ:
7TULSOH ; k IZg”™ _fgufb djuevyfb
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Kijh_dlbjh\Zgguc kZfhe_ | [ue hkgZs_g we _dljh’
kzfhe | k 1Zg~ _fguf djuehf i1hdZaZgghf gZ jbkmgd_
\u[jZgu k bkihevah\zgb _f ijhnbey 1%$&$%$

Hkgh\gZy gZklv

<ha”mrguc \bgéhiZklgh&[hlZxsbc \ \hamrghc kj_
ijb\h~Abfuc \h \jZs_gb_ "M\b]JZl_e_ f b y\leyxsbcky
ij_h[jZamxsbf fhsghklv djmlysbc fhf_gl "\b]Zl_ ey \
"b msmx KlyébMiehael D. Patterson, 2016; Maurice, 2019Pp Zd ihdZaZgt
gZ jbkmgd _ kj_~gyy qZklv \bglZ kha”Z _ | gZb[he__ b
\ha“mrguc ihlhd ijhoh”bl g_j_a \bgl [uklj__ &BupHamvghc
Alba, 20138.

30Ha, KOTOpasi CO3JaeT
MaKCHMAJIBHOE
JAHHaAMHYE€CKOEe JaBJ/ICHHE

"""""" ¥ R

JbkmghttHlghr _gb_ \ha”“mrgh]h \bglZ b djueZz

Wlh iha\hey | ih~t _fghc kbe_ \hajzklzlv ih f_j_ m\_
\ha”moZ gZ djue_ b mf_gvr_gby ~Z\e gby < jZfdZo wl|
ijh\_~ gh bkke_ "h\Zgb_ih m\ _ebqg _gbx ih”t _fghc kbeu
ahgu \ukhdh]h “bgzZfbq_kdh]h ~Z\e _gby \ _glbeylhjzZ gZ
djueZz lheh” _gb_ ™\b]Zl ey =S 'S FRQVW ijh\_jy
itheh” _gby ™\b]Zl ey gZ jZaguo jZkklhygbyo mjh\gy
i _j_"g_c djhfdhc ijhnbey djueZ ih hkb <S

Jbkmghdufh\hc | _kl Zwjh~bgZfbq_kdhc Ijm[u k we_dljh
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KZfuc ihe_aguc ba |j_o j_amevlZlh\ bkiulZgbc aZde
iheh” _gby ih”t _fgh]lh ~"\b]Zl ey ff qglhfu \ha“mrgu
kha”rzZ\Ze [hevrmx ih”"t_fgmx kbem gZ djue_ < |Z[ebp_
ih~"t_fguo kbe

LZ[ebpZIh~t _fgZy kbeZ djueZ \ aZ\bkbfhklb hl jZkiheh  _

We _dljh™\b]Zl_ev jZki| We _dljh?\b]Zl_ev jZkih
mjh\g ff \ukhl ff
M]lhe| AZz*g_ | I_j_"g | KmffzZz| AZz*g_ | 1_j_"g_|
Z1Zdh djueh djueh | (H) djueh djueh +H Kmff@#)
0 145.32 142.6672 | 287.98 150.5 149.56 300.06
4 418.02 408.2673 | 826.28 | 430.7 427.99 858.69
8 656.35 608.8606 | 1265.2 | 676.2 672.01 1348.21
12 848.45 787.0707 | 1635.52 | 874.1 868.71 1742.81
15 892.7 871.8755 | 1764.576| 919.7 914.01 1833.71
Qlhfu jZkkgblZlv ih*t_fgmx kbem djueZ g _mJloé@”bftl
Z1Zdb Zwjh”bgZfbg_kdhc Ijm[u hl Nh M 2V Khg mix j Z Kk
kbem djueZ dZd ihdZazZgh \ |Z[ebp_
100
g
E 0 Y=10 nama
< S
g S0
g 40 Y=0 s
E 30
u i

[

5 10 15
Vrox ataxu (rpagyc)

Jbkmgh#KjzZ\gbl _evguc ]jZnbd ih*t_fZ ~\b]ZIl_ey g@zZ" ff
| j_"g_c djhfdhc djueZz

<u\h?

>\b]Zl _ev [ue mklZgh\e g gZ i_j ~g_c djhfd_ djue
"b]zl_ey ih hkb < Jueh bamq_gh b jZkiheh _gb_ "\b]:

wdki_jbf_glZevgh qglhfu “hdZazZlv qlh \ha“mrguc \bgl
\ha“mrguc ihlhd gZ \_jog_c ih\_joghklb djueZ b m\_ebqgb
lh~t_fgZy kbeZ djueZ k m]Jehf \halur_gby < ff khklz\
mle_ ZlZdb ghev ]jZ"mkh\ b m\_ebq_gb_ G ijb m]e _
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1. Christian Alba, Ali Elham, Brian J. German, Leo Veldhussurrogate-based Multi-
Disciplinary Design optimization framework modeling wing-propeller interaction. 2018.

2. Christian Alba A Surrogate-based multi-disciplinary design optimization frameworks
modeling wing-propeller interaction. 2018.
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M>D
KLIMDLMJBMGDPBHG:EVGUC :G:EBA
<B:PBHGGH=IHHBKR?KL<BY
Dzjz\zZz _\ X . dZzg”® | _og gZmd
Bjdmlkdbc nbebZe F=LM =;
] Bjdmlkd
< klzZlv_ knhjfmebjh\Zgu hisb_ ih?”oh”u d \uiheg_gbx

nmgdpbhgZevgh]l]h ZgZebaz Z\bzZpbhggh]h ijhbkr_kl\by gZ
| _1_jk_gzZ ©dzlzZkljhnu ijZdlbg_kdb gbdh]*Z g_Zdbh&bih ke_~"
hi~_evghc ijbgbgu H[uggh hgb ijhbkoh”yl \ j_amevlZl_ \aZb
jZaguo ijbgbg?® Gz ijbf_j_dzZlIZkljhnuSukhbb Sepecet LEd® ©
ijhbahr_~r_c \ R_j_f_lv_\h fzZy ] ihdzazg Zelhjbl
kljmdIimpgihgdpbhgZevghc ko _fu Z\bZpbhggh]h ijhbkr_kl\by b
bkihevah\Zgby ~ey \uy\e_gby ijbgbg wlh]h ijhbkr_kl\by

Dexq_\u_ kdh@whizkghklv ihe_Ih\ eimd&dzdlavzZphkh[u_ kblmZp
\_ jhylghklv dhfi_gkZpbb hldZaz Z\bZpbhgghc | _ogldipbhb jh:
hrb[db wdbiz Z \ _jhylghklv dhfi_gkZpbb g _[eZ]hijbylguo \hsg
kj_"u

©:\bZpbhggh_ ijhbkr_kI\b_ ijhbkoh”bl dzd ijZ\beh

\hagbdgh\ _gby \ the | _ g_kdhevdbo g_[eZ]hijbyl
ihke ~h\Zl _evgh mkeh gyxsbo kbImZpbx b ijb\h*ysbo \
khfulbx2 >Am[dh\ k @ D 1Zdbf nzdlhjzf ij_""_

ijhn_kkbhgZevgZy *_yl _evghklv ge_gh\ dZ[bggh]h wd
kh\ _jr_gkl\h \ha“mrgh]h km~gZ b mkeh\by \g _rg_c kj_"u

15



>ey hp_gdb wnn_dlb\ghklb ~ ckl\bc wdbiZ 'Z gZ w
g _]Zlb\guo nZdlhjh\ \ebyxsbo gZ |[_ahiZkghklv ihe _Ih
hrgbf ba ihklmeZzZlh\ > | _|_jk_gzZ d@lBkiphezl ijZzelbqg_kd
gbdh]*Z g_ [u\Zxl ke_"kldéb[Hh &Zdhecvghc ijbgbgu HJ[uqgg
ijhbkoh”~yl \ j _amevliZl_\aZbfhkl\yab g _kdhevdbo jZag
ihh~"bghqgd_ wlb ijbgbgu fh]lml ihdzZaZlvky g_kms_k
khihdmighklb k *"jm]bfb hgb kihkh[gu khklZ\blv ihke_"h)
g_ k\lyazZgguo ~jm] k AjmpmhflKju[uligb\h”*yl d dZIZkljhnZf |
h[jZzahf ij_"~hl\jZs _gb_ dzZlzZkljhn khklhbl \ \uy\e _gbb b
ijbgbg ~h Ih]l]h dzZd aZfdg_Iky ihke_"~g__ a\_gh \ctihfyg
>lhklmeZlu [ _ahizZzkghklb ihe_ |Ih\@

> ckl\bl _evgh ijb jZa\blbb Z\bZpbhgguo -aiZhbkr_
\ha” _ ckl\by g_[eZ]hijbylguo nZdlhjh\ gZ[ex"Z _lky
ihke ~h\Zl _evguc i_j _oh” hl mkeh g _gby mkeh\bc 1ih
Z\Zjbcghc b dzZlzZkljhnbg_kdhc kbImzZpbb LZdbf h[jZahf

Z\bZpbhgghlh ijhbkr_kl\by dZIZkljhnm ke “m_1| jZKk
aZfudZxs__ a\_gh \ p_ib kh[ulbc bf-kesbdklibgduwghk\ya
jbk

ljb ihkljh_gbb p_ib ijbgbdylgih _gguo k\ya c¢c Z\bZpb
ijhbkr _kl\by beb bgpb” _glZz g _h[oh”~bfh mqgblu\Zz
g_ihkj_~kI\_ggu_ b kihkh[kl\mxsb_ ijbgbgu D I1Zdbf ijlt
\k_]h hlghkylky hldZau Z\bZpbhgghc | _ogbdb hrb[hqgg
wdbiz Zz zZ 1zd ' _ g _[eZ]hijbylgh_ \ha”~_ckl\b_\g_rg_c kj_

Ilernb coObITHIT TOYKa HEU30€KHOCTH

-------

-
.......

.....

Jbkmghd ZgZebam ijbgbg Z\bZpbhgguo ijhbkr_kI\

LZdbf h[jZzahf a\_gvy p_tkeijbkdbggduo k\ya c¢c |[n
hljz zZlv \hafh 'gu_ kh[ulby k\yaZggu_ k i_j_oh”~hf hkh
mkeh g _gby mkeh\bc ihe_ 1Z d keh ghc Z\Zjbcghc b
kbimzZpbb Z IZzd _ k ~_ckl\byfb wdbiZz Z b Z\IhfzZlbqg_kdh
ithe_Ihf\ha”mrgh]l]h km~gZ gZijZ\e_ggufb gZ ehdZebaZz
nZdlhjh\ m]jh Zxsbo [_ahiZzkghklb dhgdj_Ilgh]lh ihe_IZ
mdZaZgbyfb bgnhiiZpbagldply kdhc kbkl_fu wdbizZz m
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;_ahizZzkghklv ihe _Ih\ h[_ki_gb\Z _I|Iky e _Ighc ]h”ghk
km~gZ mjh\_gv dhlhjhc mklZgZ\eb\Z Iky GhjfZfb e_
hij_~ ey |ky dZd \_jhylghklv g_ihy\e_gby dZlZkljhnbq_
\ha”_ckl\b_f g_[eZ]hijbylguo nZdlhjh\

>ey hp_gdb wnn_dlb\ghklb nmgdpbhgbjh\Zgby kbk
\ha“mrgh_ km~gh?2 gZ wlZi_ dhfi_gkZpbb hldZaZ \hkihev
[Am[dh)\ 18] k

Liol Ly a®ia® ds
1"pri x\_jhylghklv [eZ]lhihemqggh]h aZ\_jr_gby ihe_IZ
pritmkeh\gZy \_jhylghklv iZjbjh\Zgby hldZaZ wdbiz" _f
prwtmkeh\gZy \ _jhylghklv iZjbjh\Zgby hrb[hgguo *_ckl\k
po«ktmkeh\gZy \ _jhylghklv iZjbjh\Zgby g_]Zlb\guo \ha”
Kj_~u wdbiz" f

Mkeh\gZy \ _jhylghklv iZjbjh\Zgby hldZazZz wdbiZ _

khhighr _gb f

Liol lon& M Bl

1" Pgrnix\_jhylghklv g_ihy\e_gby hldZaZ \ ihe_l
gnr £\ _jhylghklv \hagbdgh\_gby hldzZzaz \ ihe |
rmmxmkeh\gZy \ _jhylghklv iZjbjh\Zgby hldZaz wdbiz" _f
?keb \ p_ib kh[ulbc ijbkmlklI\m_I| adygh OfyldZad Ih
gZh[hjhl 1Zd dZd wlh g_kh\f_klgu_ kh[ulby
Mkeh\gZy \ _jhylghklv iZjbjh\Zgby hrb[hgguo ~_ ckl\bc
Lial LorE M®rbh
1*"pPgrnrg_ihy\e_gby hrb[hgguo *_ckl\bc wdbiZ Z
qh +\ _jhylghklv ihyle _gby hrb[hgguo ~_ ckl\bc
wtmkeh\gZy \ _jhylghklv iZjbjh\Zgby hrb[db wdbiz"  f
?keb \ p_ib kh[ulbc ijbkmlkI\m_I a@\y,gh &hsb[dEZAd
dZd wlh Ih™_ g_kh\f_klgu_ kh[ulby
Mkeh\gZy \ _jhylghklv iZjbjh\Zgby g _]ZIlb\guo \ha”_
kj_~u wdbiz" _f
Laock Lia& M®ald

1" P\ _jhylghklv hlkmlkl\by g_]Zlb\guo nzZdlhjh\ \g_rg_c
qwx\_jhylghklv ihyle _gby g ]ZlIb\guo \ha~_ckl\bc \g_rg_
r« tmkeh\gZy \_jhylghklv iZjbjh\Zgby g _]Zlb\guo \ha”

kj_~wdbiz  _f

?keb \ p_ib kh[ulbc ijbkmlkI\m_I| &\ gh &hrb[dEZAd
dzZzd wlh Ih™_ g _kh\f_klgu_ kh[ulby

ce]lhjblf hp_gdb wnn_dlb\ghklb nmgdpbhgbjh\Zgby wc¢
©wdbiz\ha“mrgh_ km~gh? ijb \hagbdgh\ _gbb hkh[hc kblr

ZgZeba_ p_ib kh[ulbc a\_gvy dhlhjhc hljZz zZxl ihy\¢
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g_J]Zlb\guo nzdlhjh\ hldZa hrb[dZ wdbiZz Z nZdlhju
dhfi_gkZpbhggu_ ~_ckl\by wdbiz'Zz Z 1Zd _ \hafh gu_
kbimzZpbb [Ijb wlhf ijbgbfzZz_Iky mkeh\b_ qglh \k_ kh[ulb
dZlZkljhnbg_kdhc kblmZpbb j Zebamxlky “h Ilhgdb g_ba|

>ey ih\ur_gby mgb\ _jkZevghklb jZkg_Iguo khhlgh
\j f ggu_ h]jZgbg_gby gZ \uiheg_gb_ dhfi_gkZpbhgguo
\ha“mrgh]h km~gZ < wlhf kemqZ_ jZkqg_Ilgh_ khhlghr_
\_ jhylghklb 1Zjbjh\Zgby hldZaZz hrb[hgguo N ckIN
g _[eZ]hijbylgh]h \ha”_ckl\by \dghrgl ¢uky Nu~klZ\e _gh |1Zd

=

S 4
‘JEAU@|5U®(9
]*ntgbkeh [eZ]hihemgguo bkoh”h\ hkh[hc kbImZpbb
m tkh[ulb_ gZijZ\e _ggh_ gZ dhfi_gkZpbx g_]ZIb\guo 1
hrb[hgguo ~ _ckl\bc wdbiZz Z g _[eZ]hijbylgh]h \ha”_ckl\b
kitdhwnnbpb_ gl

Neovaol s

ki _keb jZkihez]z _fh_ \j _fy ~ey dhfi_gkZpbb hidZaz
inlj _[ghfm
ki _keb jZkihez]z fh_ \j fy ey dhfi_gkZpbb |

ihlj _[ghlh
i tghf j jZkkfZljb\Z_fh]h kh[ulby
5

+\ _jhylghklv g_ iZjbjh\Zgby hldZaZ hrb[hqg

a>A5 o8 PF
g _[eZ]hijbylgh]h \ha” _ckl\by \g rg_c¢ kj_"u iIjb\ _~rZy k
\ha“mrgh_ km”~gh2 \ lhgdm g_ba[_"ghklb \ _jhylghklv dZI.

<uiheghbf kljmdhmgtpbhgZevguc ZgZeba Z\bZ
ijhbkr_kl\by h[mkeh\e_ggh]h g_]ZlIb\guf \ha”_ckl\b_f \
ij_"~klZz\e_ggh]h \ hilg_I_ F_"]1hkm~ZjklI\_ggh]lh Z\bZpb
F:D

DzIZkljhnz Z\bZeZcg_ jZ ©6XNKRL 6XSHUMHW
Z\bzZdhfizgbb ©:wjhnehl2 ijhbahrez \ R_j_f_Iv_\h
\uihegy\rbc j_ck FhkdjZgkd wdklj_ggh \_jgmeky \ Zwjhi
b kh\_jrb\ " _kldmx ihkZ*dm aZ]hj_eky < j_amevlZl_ ih
gZoh”b\rboky gZ [hjlm >F:D him[ebdh\Ze i_j\uc hlg_I| h d

lhke_ \ae_ |Z ba Zwjhihjlz ©R_j_f Iv_\h? kZfhe_| i

ih fhkdh\kdhfm \j_f gb \ g _]h m~ZjbezZ fihe\gkey M’

d i_j_aZ]jmad_ dhgp_gljZlhiaVZ "ggldud ldexgbeky Z\lhib
kZfhe | i_j\rje bf 'LUHFW ORGH I|h _klv \ j_ "bf ijyfh]h
JZ"bhk\yav klZeZ jZ[hlZlv k i_j_[hyfb

LZdbf h[jZzahf \ j_amevlZl_ g_[eZ]lhijbylgh]h \ha”"_
kj_~u m~Zj fhegbb kh[ulb_ jbkmghd hldZzaz Z\lhi
kh[ulby \hagbdezZ hkh[Zy kbImZpby
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Jbkmghd iw kh[ulbc Z\bZpbhgghl]h ijhbkr_ki\by

©< khhI\_Ikl\bb kh ©K\h~guf i j qg _f hkh[u®%bImZp
%2 i _j _oh® K>M \ j_"bf ',5(&7 02'( dezZkkbnbpbjm_lky
kbimZpby2 >HIq | F:DZ h dzlzZkljhn_ kZfhe 1Z 66-  \

jbkmgd_~ keh ghc kbImZpbb ijbk\h_gZ ihabpby

Ilhke_\hkklZgh\e_gby jZ*bhk\yab gZ Z\Zjbcghc qZl
dhfZzg”bj \ha“mrgh]h km”gZ ijbgye j_r_gb_ h \ha\jZl_ g
kh[ulb_

GZ jbkmgd _ kiehrgufb ebgbyfb mdzZazZgZ ihke_ "~h\Z
j _Zebah\Zgguo wdbiz  _f gzZ aZzZ\_jrzZxs_ f wlZi_ ihe |z
ebgbyfb k p_evx jZkrbj_gby ]Jem{bgg dqprhdepgh]h ZgZ
ihdZzazZzgzZ \hafh ' gZy p_iv kh[ulbc gZijZ\e _gguo gwo dhfi_
nZdlhjh\ gh g_j _Zebah\Zgguo wdbiz" _f
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BkdexqZy ijhf_"mlhggu_ wlZiu ihe_|Z ijb \ha\jZs_ g
©OR _j_f_Iv_\h? dhlhju_ g_ hdZaul\Zeb g_ihkj_"kl\*ggh]h
keh'ghc kbIlmzZpbb \uihegbf hp_gdm wnn_dlb\ghklb *_
ijhp_kk_ \uiheg_gby ihkz~db \ jmqghf j_"bf_ mijZ\e_
| ogbg_kdb_ g "hklZldb \hamrgh]h km~gZ k\yaZggu_ Kk
kzfhe 1Z gz ™~ _ckl\by ibehlz \ j_"bf_jmqggh]h mijZ\e gb
JZkkfZljb\Zebkyv

< fhf_gl ijhoh”Z 1Thjpz <II gZ \ukhl_ f kh[ulb._
aZnbdkbjh\Zgh kms_klI\_ggh_ hldehg_gb_ \ha”mrgh]h kn
wlhf wdbiZ™ g_ \uimklbe \jmggmx bgl_jp_ilhju dhlhju_ kg
kbem kzZfhe |Z b lIhjfhayl ]h ihke_ ihkzZ”~db < j_ "dd_ jmo
g_\uimkdZxlky Z\IhfZlbq_kdb

GZm~"Ze gbb f IjZo hl \oh”gh]h IhjpZ <Illhklb[ulb _

m a df q ijhbahreh i_j\h_dZkZgb_ kZfhe 8k <II |
\_ jlbdZevghc i_j_ ]jmadhc g_ f _g_ _ J k ithke _"mxshb
\ukhIm hdheh nl f >HnbpbZevgh_ khh[s_gb_ JhkZz)\
kzZfhe 1Z 6 XSHUMHW 66 - fZy ]lh*z@ HKkhphzZy kb
hklzezkv \ dZI_]hjbb keh ghc Kkhl[ulb_

©KhlezZzkgh ghjfzlb\guf ~hdmf_glZf ih 66- e_Ilqgqbd
1j_djZlIblv ihkZ~dm b gZgqbgZlv wdklj_gguc \ae I|d#E _ ihk
>Blh]b jZkke _"h\Zgby dZlZKdjhnu 66 -

<hafh guc Ze]hjblf » _ckl\bc wdbizZz Z fh gh ij_"~klzZz\bl

i _j_"ZqZ dhfzg”~u ijZ\hfm ibehlm @&<kare[ullpuc j_ ‘ibff_\h~

i “bfz jz[hlu ~\b]Zl e _c gz \ae lguc j_ 'bf Kkh[ulb_
hi_jZpbc ih moh”m gZ \lhjhc djm] kh[ulb_m~*ZekEJhMZj
dhfi_gkbjh\Zlv hrb[dm mijZ\e _gby Kkh[ulb_ bm@pbx ZIv

\ dZI_]hjbb keh ghc

< wlhf kemqgZ_ mkeh\gZy \ _jhylghklv iZjbjh\Zgby hr
jZa\blbb hkh[hc kbImZpbb ih p_ib kh[ulbc fh™ &l [ulw |
hp g gZ |Zd

S

N F — - A

Wal s 3 EAE?‘U@I50®L§‘l_SFm®LSraua
1~ Q hrb[dZ wdbiz Z dhfi_gkbjh\ZgZ keh ' gZy b Z\
m = ihrzqzZ dhfzZg”~u ijZ\hfm e _lgbdm gZ m\ _ebqg _gb_

"blZl _e_c¢ ~h \ae_Igh]l]h \uiheg_gb_ wlhc dhfzZg~u *
wdbiZz Z ih moh”m gZ \lhjhc djm]

Ilhkdhevdm gZ ~Zgghf wlZi_ ihe_1Z g_[eZ]hijbylg
\g rg_c kj_~u b ihy\l\e _gb_ ~hihegbl_evguo hldZah\ Z\b
hikmlkI\h\Zeb |h \_jhylghklv [eZ]hihemqggh]h @aZayjrikgby
|Z d

Liol Li:®@di®dad M:BrN® s ® s L g @réa® s L4
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>Zgguc Ze]lhjblf mijZ\e _gby g_[ue j Zebah\ZdhdhfZg
km~rgZz \ke_ _"kl\b_ ©g_kihkh[ghklb ikboheh]bqg_kdb i_
ihklz\be k_[_ az”~"Zgm kz~blvky g_ fh  _rv f]lgh\ _ggh
\ae | Iv LZd gZau\Z fuc |lhgdgd>dygu&jwhnevdjuc hlg_ I F:D
dXZkljhn_@

lhwlhfm ~Zevg cr__ jZa\blb_ keh ' ghc kbImZpbb
p_ihqgd_ \lhjZy hrb[dZ dhfzZg”bjZz wdbiZz zZ ©i_j _\h"™ ju
Mblzl_e f JIJM> \ iheh _gb_ fzdkb¥Aevjdwpc kik \ jkj\h]h
©hlkdhdz2 dh]~Z kZfhe_ | gZoh”beky \ \ha“mo_ Kkh[ulb_
ki\hjhd j \ jkZz g_ ijhbahreh 1Zd dzZd hlkmlkl\h\Zeb
hkgh\guo klh_d rZkkb khfulb _ G ijhihjpbhgZevgl
[hdh\hc jmqgdb mijZ\e _gby gZ mf _gvr_gb_ m]eZ dZ[jbjl
dZkzZgby dhe k rZkkb <Il hqg_j _"*gZy hrb[dZ wdbiZ Z kh
m\ _ebq _gbx kbeu mn~"ZjZ kZfhe |1Z h ih\_joghklv <liy\ fhf_
kh[ulb _ k \_jlbdZevghc i_j_]jmadhc rédh IgE kwhlgig hj ht
jZajmr_gb_ hkgh\guo hihj rZkkb kh[ulb_ Hkh[Zy kb
dzZIl_]lhjbx Z\Zjbcghc kh[ulb_

lh\lhjgh_ijba_fe_gb_ kZfhe_1Z ijhbahreh gZ ijb[hjgh
df g b h[_ki_gbeh Zdlb\bjh\Zgb_-a2 hkZZlbpybkkha d rzZk
kh[ulb _

<h \j_fy \lhjh]h hlkdhdZ kZfhe -iGk&Ihgageclghhehku
ijbf_jgh gz f_Ijh\ kh[ulb_ wdbiz" ij_"ijbgye ihiuldm
\lThjhc djm] Wlh ih~I\_j"~Z |ky i _j f s gb_f juqZ]h\
"b]zZl_eyfb \ iheh  _gb_ ©OYa&hlaZly ly]Zb hldehg _gb_f [hi
jmqgdb mijZ\e_gby = \ iheh2gbmi@gZ Khiulb _

Gh 4ez Ih]lh qglh i_j_~ wlbf m _ J[ue Zdlb\bjh\Zg
"b]Zl _e ¢ g m\ _ebgbezZkv khl[ulb _

<uihegbf ZgZeba wnn _dlb\ghklb ij _"ijbgyluo wdbizZ _
mkeh\bb qlh ijb i_j\hf hlkdhd_ ihiuldZ \dexq_gby j_
ij_"ijbgbfZezkv Lh]*Z jZa\blb_ hkh[hc kbImZpbb [m~_
ke "mxsmx p_iv kh[ulbc i _j f s gb_ juqZ]h\ mijzZ\e gl

iheh' _gb_ ©\ae Igzy ly]Zz2 kh[ulb_ hidelgjZ\e dhgh\
+ \ iheh gk y*h mihjz kh[ulb_ jzalhg kzZfhe 1Z ~
hljuldZ kh[ulb _ moh” gZ \lhjhc djm] kh[ulb_
Mkeh\gZy \_jhylghklv iZjbjh\Zgby hrb[db wdbiZ Z ijb
kbimZpbb ih p_ib kh[jutbct + £ fh™ | Julv hp_g_gZ |IZ
s o
NaLSFS?@LSraza
1~ Q Z\ZjbcgZy kblmZpby
P m\_ebq_gb_ j “bfzZ jzZ[hlu "\b]Zl_e_c ~h \ae I

[hdh\hc jmgdb mijZ\éhgby b  ©gZ k_[y2 ~h mihjz jzal]t
Ah kdhjhklb hljul\Z moh” gZ \lhjhc djm]
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Hrgzdh  ihke_ moh”Z gz \lhjhc djm] rZkkb
g _jZ[hlhkihkh[ghf khklhygbb

Mkeh\gZy \_jhylghkiv iZjbjh\Zgby hldZaZ rzZkkb ijb
kbImZpbb ih p_ib kh25tB&+27 +19+ fh | [ulv hp_g_gZ 1Zd

S
Ngk S ———L raré

SEr®s
]™n Z\ZjbcgZy kbimZphby
m jZ[hlhkihkh[ghklv rZkkb \hkklZgh\blv g \hafh gh

Lh]*Z \ _jhylghklv [eZ]hihemqgh]h aZ\_jr_gby ihe |Z |
khhighr_gb_f

Liol Lga®rel rauw® rar L rara

LZdbf h[jZahf bkoh”~hf ijh"he  _ggh]h ihe_1Z [m”"_|

beb dzlZkljhnZ kh[ulb_

<uiheg _gguc ZgZeba ihdzZaZe glh g _bkihevah\
\hafh ' ghklb moh”~Z gZ \lhjhc djm] ihke_ i_j\h]h hlkdhdZ
y\behkv ]J]h nZlZevghc hrb[dhc

Ly Iv_ ijba_fe_gb_ kZfhe_|Z ijhbahreh gZ kdhjhkl
\_jlbdZevghc i_j_]jmadhc J khf[ugb_ ljb wlhf hI*_ev
we f glu hkgh\guo hihj rZkkb [ueb ih\j_ "~ gu \ j_amevl:
bo ih*ehf kh[ulb_ Wlh kijh\hpbjh\Zeh ih\j [Zdhdb |
jZaeb\ Ihieb\Z b ih"Zj kh[ulb_ lhe | kzfhe |Z azZ\_jr
kh[ulb _

GZ hkgh\_ \uiheg_ggh]h-nkipdglohjgghevgh]h hldZaZz
knhjfmebjh\Zlv ke_"mxsb_ \u\h”u

1. =eZ\ghc ijbgbghc ~Zggh]h Z\bZpbhggh]h ijhbkr_
ke “m_| ba hij_~ e gby _ kfukeZ >Am[dh\
g _[eZ]hijbylgh_~ \ha” _ckl\b_ \g_rg _c Kkj_"u k\yaZggh
\ha“mrgh]h km~gZ fhegb c G _ihkj_~klI\ _gghc hjpbgbg
ijhbkr_klI\by y\ey Iky hrb[dZ wdbiZz Z k\yaZggZy k g_*~Fr
ijhn_kkbhgzZevghc ih?A]lhlh\db wdbizZz Z ih ibgh]h|kiZgx \\I
j_"bf_jmqggh]h mijZ\e _gby

2. <ke_"kl\b_ g_]hlh\ghklb d ikboheh]bg_kdhc i_j_kI
kbimZpbyo dhfZzg~bj wdbiZz Z g_ bkihevah\Ze h_rewnhd'mx
gZ \lhjhc djm] ihke_ i_j\h]h hlkdhdZ \ha”mrgh]h km~g:

ij_ ~"hI\jZs_gby dzlZkljhnu qlh b ij_~hij_~_ebeh ohZlZklj
ihe 1Z
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>fHbe _gdh G < dZg”™ |_og gZmd
Dmag _ph\ K G dZzg” | _og gZmd

Bjdmlkdbc nbebZe F=LM =;
] Bjdmlkd

ljh[e_fZz ~hkjhggh]h kgylby J]Zahlmj[bgguo Z\bZpbhdguo
ih\j_"~ _gby ihklhjhggbfb ij_2ifi_I'hfbfmhhklZ_Iky ZdimZevghc <
ijb\_~_gu j_amevlZlu bkke_~h\Zgbc \ebygby kbeu kmlhgghl]h
\_ebgbgm 1Zg] _gpbZevghc kdhjhklb ihlhdZ \hamozZ i_j_*»
Z\bZpbhgghlh ~\b]zl_ey MklZgh\e_gh qglh \ azZ\bkbfhklb hl ¢
jhlhjz zZ\bZpbhggh]lh ~\b]zZl_ey b _]1h jZkiheh _gby ih Zabfr
lZzg]_gpbZevghc kdhjhklb i_j_~ \ha”“mohazZ[hjgbdhf ~\b]zIl
ke ~"h\Zl _evgh f gy Iky b bgl_gkb\ghklv \bojy qgltbxb ijb\_
dhwnnbpb _glZ azZkzZku\Zgby ihklhjhggbo ij_~f _Ih\ < jA[hl_ [u
j_dhf_g"m_fuo ijhba\h”~bl_e_f jzZaf_jh\ hiXlkkguonobhag[hjgbt Zfb
kh\j_f_gguo =L> k mq_Ilhf bo f_klZ ijhba\h”kI\Z rbjElenvghZkkq
b fzdkbfZevgh \hafh 'gu_ jZaf_ju hiZkguo ahg i_j_~ \ha“mol
\ujZ[hlZgu j_dhf_g~Zpbb ih ZabfmlZevghfm jZkiheh  _gbx \h
Zwjh~rjhkZo _jghlh ihemrZjby
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Dexq_\u_ kenhWwZpbhgguc ~\b]zZl_ev kmlhggh_ \jZs_gb_ A_f
ihklhjhggbo ij_~f_Ih\ hiZzkgu_ ahgu bgl _gkb\ghklv ihezlt
\ha”mrguo km”h\

GZ ijhly _gbb 2~hklZlhggh fheh”hc bklhjbb ]jZ ~Zg
\_ "mlky bkke_ "h\Zl _evkdb_ jZ[hlu ih kha”rZgbx \kz [
Z\bZpbhgguo "\b]Zl e _c memqr_ggu_ wdkiemZlZpbhg
dhlihjuo ijb*Zxl dZqgq_kI\_ggh gh\luc mjh\_gv e _Ighc ]h"¢
km~gZ Kh\j f ggh_  ijh_dlbjh\Zgb_ b ba]lhlh\e _gb_
Z\bZpbhgguo *\b]JZl e ¢ gh\uo ihdhe gbc Ij [m_| kh\ _jr_
ijbf _g _gby gh\uo fZl _jbZeh\ gh\uo | _ogheh]bc Z I1zZd _
bo wdkiemZIlZpbb b 1 _ogbg_kdh]h h[kem b\Zgby

L g™ gpbb jZa\blby JZahlmj[bgguo Z\bZpbhgguo ~\Db]
km~Ah\ \_"ml d Ihfm qlh fZkkh\uc G, dmpg” @ & gZkoadr¥mrgL
ljZzdl ~\b]zl_ey k ]h”*Zfb m\_ebgb\Z_I|ky ijZdlbg_kdb ih
aZ\bkbfhklb jbk
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Jbkmghd g gpbb m\ _ebqg _gby fZkkh\h]h k_dmg”~gh]h jZ
Z\bZpbhggh]h "\Db]ZIl _ey

JTHHHA TPpEHOa

Wlh \ualZgh ihlj_[ghklvx m\ _ebqg _gby fhsghklb b
"Mb]Zl_e_c¢ hrgZdh jZa\blb_  wdhghfbgguo ]]ZahImj[bc
"MblZl _e_c¢ k \ukhdbf fZkkh\uf k_dmg”guf jZkoh”™hf \he
kI _i_gvx “~\modhglmjghklb ih\ukbeh \ _jhylghklv h[jZa
wg_jlh_fdbo \boj \uo ihlhdh\ i_j ~ \oh”gufb mkljhckl\
[>Zgbe gdHh.

:gZeba klZlbklbg_kdbo "Zgguo gZdhie _gguo \ &
aZjm[_"ghc IjZdlbd _ thdZau\z _| glh ith\j_ "~ gb_
]ZahImj[bgguo Z\bZpbhgguo ~\b]Zl e _c¢c y\ey |ky h”ghc |
ijb\h~*ysbo d jhklm qbkeZ Z\bZpbhgguo ijhbkr_kl\bc b i
kt_fm "\b]JZl_ey k wdkiemZlZpbb Ijh[e_fZ ~hkjhggh]h k¢
Z\bZpbhgguo "\b]Z&Ze ib\jpba™ _gby ihklhjhggbfb ij-~f_|Z
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ij_"g_fm hklz Tky ZdlmZevghc WdkiemZlZglu g_k
wdhghfbg_kdb_4&Z JhrbandZaZggh]h nzZdlZz

ljb wlhf g_h[oh”bfh hIf_Iblv qglh jmdh\h?ysb_ ~“hdm/
lhf gbke_ b :\bZpbhggu_ ijZ\beZ ijbf_gy_fu_ \ Jhkkbckc
mklzZgZ\eb\Zxl-edbZkbadhebqg kI\ _gguo djbl_jb_\ mjh\gy
ih\j_"~ _gby "™\b]zZl_ey ijb azZkzZku\lZgbb ihklhjhggbo i
\ha”mohaZ[hjgbd ©DZgZeu \hamohaZ[hjgbdh\ ke ~m_
h[jZzahf qglh[u k\_klb d fbgbfmfm azZkzZku\lZgb_ihklhjhge
\ae | ithkz*d_ b jme_gbb? :\bZpbhggu_ ijZ\beZ qZklv

:gZeba jZ[hl ihk\ys _gguo bkke_ ~h\Zgbx |I_q_gbc ihlr
\ha”mohaZ[hjguo dZgZeh\ Z\bZpbhgguo "\b]JZl e ¢ \ha
ihbkd m~_  bf xsboky wnn_dlb\guo kihkh[h\ T[hjv[u Kk
ihklhjhggbo ij_~f _Ih\ ihdZau\Z | qlh hkgh\gu_ bkke_ *~h
ith ke_"mxsbf gzZijZ\e_gbyf >Dhfh\ Dhfh\ lZohfl

1. Bamq_gb_ f _oZgbafZz thiz"Zgby ithklhjhggbo
]Zah\ha”mrguc [|jzZzdl "*\b]JzZl_ey b _]1h \azZbfh”_ckl\by
dhfij_kkhjZz

2. Bkke_~h\Zgb_ \ebygby kljmdImju ihlhdzZ i_j_~ <M
ithizrZgby ihklhjhggbo ij_~f_Ih\ \ [jZzdl "\b]ZI|_ey

3. Bkke_"h\Zgb_ jZagh\b~ghkl_c kljmdIimju ihlhdZz
ih~"]lhlh\db ~Zgguo d jZkqg_I|zZzf ~\b" _gby ihklhjhggbo ij_
jZ[hlZxs _]1h "\b]Zl ey

Hr"gZdh \h fgh]lbo jZ[hlZo g_ mqgblu\Zxllky mMZdeélvjgu
dhlhju_ fhlml bf_Iv agZqgbl_evgh_ \elbjgbhh\gdgbiyh\bokk i |
\ha“mohazZ[hjgbdhf Ohly \ g _dhlhjuo j¥Z \ihl&anothab[hjgbd
kgblZxl fbgbZlxjgufb ZgZeh]Zfb _kl_klkfgggoc \bojijbhpt kk
\boj_h[jZah\Zgby ihke _"gbo dZd HahldkeédlyyxaZz\pkb_ tkl\k
\j]Zs_gby A _feb | kbeu Dhjbhebkz Ba\DIKjlgteblgdh
I _ji_g”"bdmeyjgZ "\b"  _gbx A_feb hgZbhhddhdky hMk dlt\\
X ghf ihemrZjbb \e _\h Z \ K_\ _jghf ihenkrZjbb<\i¢bgbgjd _
aZ\bkbl hl rbjhlu hl fZkku kzZfh]h hdhjlkikZbb GEZ wd\KIhj_ k
DhjbhebkzZ \k_]2Z jZ\gZ gmex b \_k ijy "Z khijimfebyvrgb |k ¢
ithexkzZf kbezZ DhjbhebkzZ b fZzkkzZ ij_~f_Ih\ \hajzZklzZxl

C

CeBepHoe noaymapue:
JIBHAKEHHE OTK/IOHSETCS
BIIPAaBO

HABJTIOJIATETH

J!

HABJTIOJATETh
r I HOxHoe noaymapue:
JIBHZKEHHE OTK/IOHSETCS

10 BJIEBO

IKBarop:
OTKJIOHEHHSI HET

Jbkmgh&KbeZz DhjbhebkZ b j_ameviZl _z A~ ckl\by
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Ke_"h\Zl _evgh i_j _gbke_ggu_ nZdlu g_h[oh”bfh \c
\g rgbo nzZdlhjh\ \ebyxsbo gZ bgl _gkb\ghklv h{fZah\Z
\ha”mohaZ[hjgbdZfb "\b]Zl _e ¢ <K

Jhlhj =L> gZoh”blky \ khklhygbb keh gh]l]h m]eh'
\dexqZxs_]h hlghkbl_evgh_ ;\j@sdjgh]_ k&[kI\_gghc hkb
I _j_ghkgh_ \jZs ;gbhij ~ ey fh_ kmlhgguf \jZs gb_f A
keh ghf “\b" _gbb \_dlhj Z[khexlgh]h \jZs_glthyjjhlhjZg=L
l_hf_ljbg_kdbf keh _gb_f \_dlhjh\ hlgbkbl] eylyhd h] h&
\jZs_gbc >>Zgbe _gdh @

MklZgh\e _gh qglh jzZkiheh  _gby \jZsZxs ]Jhky jhlhjz
ihexkh\ A _feb fh | m\_ebqgb\Zlv beb mf_gvrzZlv \j _fy \u
ljbjZs_gb_ \j_f _gb \u[_]Z jhlhjZ =L> aZ\bkbl hl Ih]Jh kh\
kdhjhklv \jZs _gby jhlhjZ k m]Jeh\hc kdhjhklvx \jZs _gby

kemqgZ_ kh\iz™ _gby \jZs _gb_ A _feb ihfh]Z_ | jhlhjm gZ
f gvrbc ijhf_"mlhd \j_f gb \ kemgZ_ g _kh\iZz™» _gby gZh]|
Kh\j_f _ggh_ "b]zl_e_Kkljh_gb_ ij_"Nihez]lz_| |

dhgkljmbjh\Zgb_ gZzZijzZ\e _gby \jZs_gby jhlhjh\ Z\bZpbh
ghjfzlb\gh]lh ~hdmf_glz g_ ij_~mkfhlj_gh |Zdh]h gZ
"b]zl _ey \gmlj _gg_]h k]hjZgby ih klZg”Zjlm 6%$( \jZs ¢
"he gh ijhbkoh”blv ijhlb\ gZkh\hc klIf RedPWKEFQRFNZL
gZ[ex™_gbb kh klhjhgu \ZeZ ~\b]ZIl _ey

=HKL J - ©>\b]Zl _eb Z\bZpbhggu_ b bo mae
gmf_jZpbb b hibkzZgb_gZijz\e_gby \jZs_gby?2 hibku\Z |
gZijZ\e _gby \jZs gby Z\bZpbhgguo "\b]JZIl e c gh
j_dhf _g*"Zpbb “ey dhgkljmdlhjh\ Z\bZpbhgguo *\b]ZIl e c

=HKL gZijZ\e_gb_ \jZs _gby jhlhjh\ \ =L> b \Zeh\
o0ZjzZdl_jbah\zlvky dzd ~\b" _gb_ ih gzZkh\hc klj_ed_ b
klj _edb k mqg_Ihf qlh ihjrg_\u_ ™"\b]zZl_eb jZkkfZljb\ZxIKk
dhgpZ m~Ze _ggh]h hl hkgh\gh]h \ZezZ Z ]Zlah lkdp[jlhgaiu
khiez |h _klv \ gZzZijz\e_gbb ijhlb\hiheh ghf h[s_fm
ihlhdm \ M\b]zZl_e_ jbk

Hanpaanewnwe obuiero
7l noToxa

Hanpaanexwe sarmsaa

Habnoparensn

JbkmghdL>k \jZs_gb_f ijhlb\ gZkh\hc klj_edb
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< |Z[ebp_

Ijb\ _~ gu

kh\j f ggu_

]Zahlmj[bggu

bkihevam_fu_gZ kh\j_ f gguo <K b gZijZ\e _gb_\jZs gb)

ljb
\jZs _gb_
\u[_]Z jhlhjZz

\j f gb \u[_]Z
jhlhjzh qZkh\hc klj_ed _
[ueh \uy\e gh

>>7Zgbe _gdh

ijb ex[hf gZijz\e _gbb \jZs _gby jhlhjZ *\b]Zl_ey

g_ f_gy_Ilky

=L> gZ Zwjh?jhf_
rbjhim

ZwjhAjhfz

jZkiheh' _gbb <K
ihlhjz

ih
ijhib\

the Im gZ k_\_j k
gZkh\hc
ijb jZzkiheh  _gbb <K

klj_edb
i h

MblZI ey
~hklb]Z _Tky
ihe Im gz x] ~hkl

fZ

jhlhjz Ke_"h\Zl _evgh 7ey "\b]Zl e _c [
\kz ijhbkoh”~bl gZzh[hjhl < ijhp_

glh ijbjZzs_gb_ \j_ f gb \u[_]Z fh | khkl
@ Ijb jZzkiheh ™ _gbb <K \ gZijZ\e_gbyo ¢

Ke_ "h\ZIl_evgh

[Zabjh\Zgby ke ~m_|
|1Zd b gZ jZzkiheh  _gb_gZ g_f <K

\j _fy \u
ijb azf_j_ \j_f_gb \u[_]Z j
\ghkblv ihijzZ\dn

LZ[ebpZGztjZ\e YgjlZys _gby jhlhjh\ kh\j f gguo =L>

>\b]ZIl ev GZa\Zgb <K <jZs _gb_jhlhjZz
| K- Be L-204, Belijhlb\ gZzkh\hc klj_ed
F >90

> DI B €76

Rolls-Royce  Tren] SLUE XV

900

General Electri¢ Boeing 747-8, Boein(

GEnx 787-8

Rolls-Royce  Tren| Airbus A330neo

1000

CFM-56 Boeing 737, Airbus ih gqZkh\hc klj_ed_
A320,

General Electri¢ Boeing 767, McDonne

CF6 Douglas DC10

SaM-146 Sukhoi Superjet 100

Pratt & Whitney| Airbus A320neo, Airbus

PW1100G A220, MC21

General Electri¢ Bombardier Global 750(Q

Passport

Bkoh”y ba \ur_ kdZaZggh]h
gZ kdhjhklv \jZs_gby jhlhjz =L>
=L> \

\ebyxs
i N

\ha”mohaZ[hjgbdZfb

fh gh ij_“iheh blv

aZ\bkbfhklb

glh

\eby | b gZ b
hi

| Z

tﬁghkbl_evghihexkh\A_febt)gZHZ\e_gby\st_gbythM

K p_evx ih~I\_j"~ gby ~Zggh]h

Dhjbhebkh\hc
mqzlhf

wdki_jbf _glZevgh _

=L>

ZabfmlZevgh]h

kbeu i_

j_l\
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ij_~iheh _gby lbyhij_~
\ha"mohaZ[hjgbdhf
jZkiheh  _gby
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Mb _gb_ jhlhjZ ih gqZkh\hc klj_ed_

=L> gZ \
MblZl_ey
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Jbkmghd-h~ ev ih bkke_~h\Zgbx \boj_\h]h h[jZah\Zgby k
Dhjbhebkh\hc kbeth” _ew \ha"mohazZ[hjgbdZ k dhfij_ kKl
ih"klbeZxsZy ih\_joghklvrlZlb\t ~“ey baf_g _gby \ukl
\ha”mohaZ[hjgbdZ gZ”~ ih~*klbeZxs ¢ ih\_joghklvx

'gZeba ihemqg_gguo j_amevlZlh\ jbk ithdZaZe
1Zg] _gpbZevghc kdhjhklb i_j ~ ©\ha”mohaZ[hjgbdhfa f_ ¢
hl ZabfmlZevgh]h iheh  _gby fh”_eb Hldehg _gb_\ kdhjh
fhr _eb k K_\ jZ gZ X] b gZh[hjhl khklZ\eyeh 7h f
kdhjhklv mklzZgh\e _gZ ijb kh\iz® _gbb gZijZ\e_gby \jz
gZijZ\e_gb_f kmlhqgh]h \jZs _gby A _feb | _ ijb ih\hjh
JZagbpz f ""m fzZdkbfZevghc b fbgbfZevghc 1Zg] _gpb
khklzZz\beZz Aey rbjhlu 1iz~ 1 Bjdmlkd

0 0,005 0,01 0,015 LM

—Or — Cesep 3amaj, Bocrok

Jbkmghd AZ\bkbfhklv 1Zg] gpbZevghc kdhjhklb hl Z
jZkiheh> _gby jhlhjz fh~ jEkklliygb baf_j gby 1Zg] _gpt
kdhjhklb ihlhdZ \bojy hl Thqdb fgbfh]h klhdz
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LZzdbf h[jZahf \ azZ\bkbfhklb hl gZijZ\e_gby \jZ:
Z\bZpbhgghlh "\b]zZl_ey b _]1h jZkiheh _gby ih Zabfm
l1Zg] _gpbZevghc kdhjhklb i_j_~ \hamohaZ[hjgbdhf
\Zjvbjh\ZIv hl h ke _~h\zZl _evgh b [m~_I f_gylv
\bojy

GZ ]jZnbd_ jbkmgdZz ihdZazgzZz djb\Zy ijbjZs_gby
kdhjhklb \ aZ\bkbfhklb hl rbjhlu b f_klZ ijhba\h”~kI\Z =L

90° 6,68%
$0° g 6,57%

; :ﬁo;i,foi.%vﬁ%ﬁ "”**“"g 5,57%

40° KBOCTO&.«;ﬂ PLiounck
od napua\

aprdopa’ \ REN
200 / lluu&mun;g;__ A ./ ; \\% \{ \ % 5 2,28%
0 Nt 0%
| { _ ) ( | /;i\f
20° T T / 1 1&.\. FEHT W 7/2,28%
40° O\ \Z 1177777777 / /‘“429%
60° {Jfg,ﬁ“ ”“"‘:‘*‘“" 5,57%
Sy 6,57%
90° 6,68%
)\‘ o
90
30
70
60 Jlonnion (BenukoOpuranus) epMz, (Pocotin)
50 Mapwk (Ppanis) Priounck ( Poccus)

Huanuanatn (CLIA OCTOH (CUJA;

Xaprdopr (CILLIA

0 1

o

3 4 5 6 7 A%

JbkmghdjbiZs gb_ 1Zg] _gpbZevghc kdhjhklb \ azZ\bkbfhk
b f klZ ijhba\hAkI\Z =L>

< ijhp_kk_ jZ[hlu [ue \uiheg_g ZgZeba j_dhf_g"m_fu«
jZaf_jh\ hiZkguo ahg i_j_ ™ \ha”mohaZ[hjgbdzZfogkhRhjf f ¢
bo f_klz ijhba\h~kI\Z rbjhlu b jZkkgblZgu fbgbfZevgh
\hafh ' gu_ jZaf_ju hiZkguo ahg i_j_ "~ \ha”mohaZ[hjgbdZfb

< 1Z[ebp_ ijb\_~ gh baf_g gb_ jZaf_jh\ hiZkgt
\ha”mohaZ[hjgbdZfb kh\j _f gguo =L> k mqg_Ihf ~ _ckl\by
highkbl_evgh f_klZ ijhba\h”"klI\Z Z\bZpbhgguo *\b]Zl_e_c
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LZ[ebpZ Baf g gb_ jzaf_jh\ hiZzkguo ahg i_j_ "~ \ha”~m
kh\j f gguo =L> k mq_Ihf A~ _ckl\by Dhjbhebkh\hc kbeu |

ijhba\h”?klI\Z Z\bZpbhgguo *"\b]Zl e _c

>\b]Zl _ev|JZkiheh g GZijZ\g <_ebqgbg| FbgbfZev| FZdkbfZe
f _klz gb_ hizkghc |y \_ebq/l\ _ebqgbgZz
ijhba\h~klI\| \jZs_ghk ahgu ahgu I ahgu i
jhlhjz | mklZgh\g jZzkiheh | jZkiheh  _
Zy b <K gZ X <K gZ K_\
ijhba\h”k
e f f
IK- : (Be| Jhkkby 1| 10 (-5,66%); (+5,66%);
F >90) € f f f
> DI Be Jhkkby 10 (-5,66%); (+5,66%);
76) Ju[bgkd & f f
f
Rolls-Royce < _ebdh[jbl 4,5 (-5,22%); (+5,22%); 4,74
Trent 900l y Ehg~hy| ijhlb)\ f f
(Airbus :380) |51,5072f qZkh\h
General KR: ‘hklh klj_edb 55 (-4,49%); (+4,49%); 5,74
Electric GEnx| G 42,332f f f
(Boeing 747-8)
Rolls-Royce < _ebdh[jbl 4,5 (-5,22%); (+5,22%); 4,74
Trent 10000 y Ehg"hy f f
(Airbus 51,5072f
A330neo)
CFM-56 KR: H]Z 4,2 (-4,21%); 4,02 (+4,21%); 4,38
(Boeing 737) PbgpbggZzl f f
& 39,1399f
General KR: :hklH 4,88 (-4,49%); (+4,49%); 5,1
Electric CF6 G 42,332f f f
SaM-146 NjZgpby 3,5 (-5,02%); 3,32 (+5,02%); 3,68
1Zjb" € f f
48,8032f ih
Pratt &| KR: qZkh\h 6,10 (-4,44%); 5,83 (+4,44%); 6,37
Whitney Dhgg_dlbd Klj_ed f f
PW1100G <hklhgguc - 7]
(Airbus A220) | OZjlnhjr &
41,7614f
General KR: ;hklh 3,81 (-4,49%); (+4,49%); 3,98
Electric & 42,332f f f
Passport
(Bombardier
Global 7500)

Bgl gkb\ghklv ihe Ih\ <K \ K_\ jghf b X 'ghf ihemrZj
ijhp_glu ljZnbdZ \ dhff_jq_kdbbbehkkFZghb \ Jjmah\uo Ih
dbehf_IljZo ih ahgZf aZz ]h~ 1Zzd "_ bgl_gkb\ghklv ihe
A_gv ij_"klZ\e_gu gZ jbk b khhiI\_IklI\_ggh
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TRAFFIC BY ROUTE AREA

Percentage of international scheduled Revenue Passenger-Kilometers

,3.0%

639 Central America
Caribbean

¥7%
(&
South
America

TRAFFIC BY ROUTE AREA

Percentage of international scheduled Freight Tonnes-Kilometers

North Europe
America

‘ Middie

East
1.2%

Africa
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America

Southwest
PaGific

Southwest
Paeific

Jbkmghd Ijhp glu 1jZznbdz \ dhff_jq _kdbdbehkkZjdghb \

]Jimah\uo tddbehf_|jZo ih ahgZf aZ
2019 Edition, 2019]

Jhr >:RUOG \$LU 7




Jbkmghdglt gkb\ghklv ihe_Ih\ \ fbj_ gZ >)OLJK)
Flight Tracker, 2020]

< kj_"g_f k\ur_ ihe_Ih\ hkms_kl\ey_ |ky \ K_\_jghf
ke ~h\Zl _evgh ijb jZaf_s gbb <K gZ Zwjh?jhf_ g _h]Jc
j_dhf_g”m_fu_ ZabfmlZevgu_ jZkiheh _gby 1Z[e

LZ[ebpzJ _dhf g m_fh_ ZabfmlZevgh_jZkiheh _gb_ \ha”
the_Im gZ Zwjh~jhfZo \ K_\_jghf ihemrZjbb

JZkiheh™ gb_\ha”“mrguo km”"h\ gZ Zwjh~jhfZo \ K _\ jghf ihe
>\b]zZIl_ev | GZa\Zgb_ <K | GZijzZ\e_| <II Jmez gy Ki_pbZev
\jZs_gby "hjh db| iehszZ”db
jhlhjz
K- Be L-204, Be K_\_j| X] AZi X]
F>90 beb <hk
> DI B €76
Rolls-Royce SLUEXV : ijhlib\
Trent 900 gZkh\hc
General Electrig Boeing 747-8, Boein¢ klj_edb
GEnx 787-8
Rolls-Royce Airbus A330neo
Trent 1000
CFM-56 Boeing 737, Airbug X] K_\_j K_\_j
A320, AzZiz"
General Electri¢ Boeing 767, <hklhd
CF6 McDonnell Douglag
DC-10 .
SaM-146 Sukhoi Superjet 100 :(rll . gdz kh
Pratt & | Airbus A320neo J_ed_
Whitney Airbus A220, MC-21
PW1100G
General Electri¢ Bombardier  Globa
Passport 7500
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G_h[oh”~bfh azf_Iblv glh  hkgh\gu_ f_hAhgsajh~rgu_
Ahdmf_glu BD:H Ijbeh  _gb_ d Dhg\_gwtix HjZ_"Zggdll
Z\bZpbb ©:wjh”jhfu2 b n_" _jZevgu_ jmdhdh”Mslb_ ~hdn
©Lj_[h\zgby ij_"tyley fu_ d Zwjh”*jhfgdufij*"égZagZglZ
ihkzZ~"db jme_gby b klhygdb ]jZ "ZgkdBo Rt miibe Km~

OKGDb}F - wjh”jhfua g_ mqgblu\zZxl Zabfml.
jZkiheh  _gb_ <Il jmez guo “hjh  _d b ki hwZgbgadimekds_
jZ[hl_ "\b]Zl_e _c

GZ hkgh\Zgbb \uiheg_gguo bkke_ "“h\Zgbc ij_"eZ]Zxlk
kKh\_jr_gkl\h\Zgbx ijhp_kkh\ wdkiemzZlZpbb \ha”mrguc
Z\bZpbhgguo *"\b]JZl _e_c¢c k mq_Ilhf kmlhggh]h \[]Zs_gby A_

1. <Il gZ Zwjh~jhf_ g_h[oh”bfh jZkihezZ]BlIYalezzd odK[u
ijbjZs_gb_ 1Zg]_gpbZevghc kdhjhklb d AJEBZIgkey jludhz
fZdkbfzevguf qlh ihal\hebl kgbablv jZkpHhkhbebydby Il d "™
kdhjhkl_c b h[hjhlh\ ihlj_[m_Ilky ~h C g pghagqumkrbgblZo

2. Ijb jme_gbb b hijh[h\Zgbb =L> gZ ki_pbZevguo
aZ\bkbfhklb hl gzZijZz\e_gby \jZs_gby jhlhjZ Z\bZpbhggh
jZkiheh  _gby ih ZabfmlzZf ijbjZs _gb_ d 1Zg] _gpbZevgh
\ha“mohaz[hjgbdhf "\Db]ZIl_ey fh" | \Zjvbjh\ZIvZil evigh
[m~ | f_gylvky b bgl_gkb\ghklv \bojy glh ijb\h~Dbl
dhwnnbpb _glZ aZzkZku\Zgby ihklhjhggbo ij_~f_Ih\

3. Ijhba\h”~bl_eb Z\bZpbhgguo ~\b]Zl e ¢ mklZgZ\eb
jZaf_ju hiZkguo ahg FRQVW i_j " \ha"m&ha¥ZdhigbdZ
AN ckl\by Dhjbhebkh\hc kbeu i_j ~ \ha”mohazZ[hggbdZfb
ijhbkoh”bl baf_g _gb_ jZaf_jh\ hiZkguo ahg 2Zvxebqgguf ~
rbjhlzf hlghkbl _evgh f_klzZ ijhba\h”"klI\Z Z\bZpbhgguo
g_h[oh”bfh mgblu\Zlv \ ijhp_kk_ wdkiemZIlZpbb

4. < k\yab k I _f qglh [he_ _ ithe Ih\ <K kh\ _jrZxlk
ithemrZjbb g_h[oh”bfh mqgblu\zlv qlh ijb jZkhnkehm_ g&b
k \_j k "\b]Jzl_eyfb bf_xsbfb \jZs gb_ jhlhjZ ijhlb\ qgZ
"hklb]Z _lky fZdkbfmf \j_f gb \u[_]Z jhlhjZ ijb jZkiheh
gZ x] “hklb]zZz _Iky fbgbfmf \j_f gb \u[_]Z jhlhjZ

5. J_dhf_g"m_fh_ ZabfmlZevgh_ jZkiheh _gb_ \ha”
Zwjh”~jhfZzo g_h[oh”bfh mgblu\Zlv ijb kljhbl_evkl\ijbgh\uo
j_dhgkljmdpbb klZjuo

'B:EBH=J:NBQ?KDBC KIBKHD
1. >Zgbe _gdhJBlhg\ ihe_ kmlhgghlh \jZs_gby A _feb >We _dljt

G < >Zgbe_gdh &UHGH ([SHUWR IljZgkihjl h®E7kd¥h £th[jZah)\
J_ "bf "hkImiz KMWisv&.ru/idexlphp/050000/earth-rotation-rotor.

2. >Zgbe_gdh G_hgby \boj_c i_j_~ \ha”mohaZzZ[hjgbdZfb kZfl
jZ[hl_ ]1Zahlmj[bgguo ~\b]Zl e ¢ gZ Zwjh”jhf_ fhgh]jZnby G
Djb\_ev K < 1Zohfh\ : F KZnZzZj[Zzdh\ F F N_"hlh\ Ban? Ah

8038-0685-1.+Bjdmlkd F=LM =: 8jd nZ380c.
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3. Dhfh\ : Hkgh\gu_ azZdhghf_jghklb ih\j_"~ _gby ehizZlhd d
Z\bZpbhgguo =L> ihklhjhggbfb ij_~f _|Zfb . Dhfh\ = = e

\_klgbd Fhkdh\kdh]h JThkm~ZjkI\_ggh]h | _ogbq_kdh]h \bg@pbhkkl 12
2008. * < HK -34.

4. Dhfh\ : L _hj_ Ibg_kdb_ hkgh\u b | _ogbg_kdb_ j_r_gby
Z\bZpbhgguo "\b]JzZl e _c¢ hl ihiz*Zgby I\ _j*uo ihklhjhggbb ij_~f_
Zwjh~jhfz ~bkZ « ®g gZmd : FhkdhZh\ 4004c.

5. 1Zohfh\ KF<lh?u b kj_"kI\Z aZsblu ]ZahImj[bgguo "\b]ZI _e_
km~h\ hl ihiz*"Zgby ihklhjhggbo ij_~f_Ih\ K < |ZohfBi\dmlIkE KZr
Bjdmlkdbc }Fhkmingc khBQEKL + k

6. Flightradar24: Live Flight TrackerWe _dljhggukenjjk2020.J_"bf "hklmiZz
https//www.flightradar24.com/ "Z1Z h[jZs _gby

7. World Air Transport Statistics 2019 EditionN e _dljhgpukenjk2019. J_"bf
Ahkimiz https//www.iata.org/contentassets/a®@i24550453e8bf0cOb3f7#026/wats-2019-
mediakit.pdf *Z1Z h[jZs_gby

M>D

J;AJ:;HLD: KIHKH:: J?FHGL: HKL?DE?GBY
NHG:JYD::BGU<HA>MRGH=H KM>G:

Djueh\ : : dZg”™ | _og gZmd
E ~ g \ZB < dZg”™ obf gZmd

<MGP <<K ©<<: bf ijhn G ? @mdh\kdh]h b X
] <hjhg_~

JZajzZ[hlzZzg ijhklhc b | _ogheh]bgguc kihkh[ j_ fhgkZ #d\hdguo
\ha“~mrgh]lh km~gZ dhlhjuc khklhbl \ mklZgh\d_hjhdez~db
ijh[hbgu hkms_ kl\e _gby ihjpbhgghc mdezZ”~db \ h[jZ[hlZ
ih~lhlh\e_ggh]lh ki_pbZevgh]lh khklz\Z k\_Ih\h]h hkhKlIZ\gltky h
ihfhsvx Mé&NZfiu k iheyjbaZpbhgguf wnn_dlhf ihebjh\d_d4&g_rg_c
ih\_joghklb mqzkldz 1jh\_jdzZ hlj_fhglbjh\Zggh]hbhqmigkElkidZz
hkms kl\ey Iky iml_f kha”zZgby baJulhgqgh]h 7~Z\e dgtcy \ d.
\_ebgbgu iZz*_gby "Z\e_gby kha”zZ\Z_fh]h hl gbamfdhcf ngkdZ gl
\ khhI\_Ikl\bb k 1j_[h\Zgbyfb Bgkljmdpbb ih wdKlhemZiZpbb
\ha”mrgh]h km~gZz

Z

Dexq_\u_ kehthZgl \ha”mrgh]h km~gZ \h_ggh]h gZagZq Zgby hk
ijh[hbgz khklz\ k\_Ilh\h]h hI\_j"~_gby

Hjl]Zgbqg_kdb_ kl_dezZ ijbf_gy_fu_ ey hkl_de_gby n
ZiizZjzZlh\ E: balhlZ\eb\Zxl ba ijhqguo b ZIfHkph\jhklhc
gZijbf_j ihebf_ Ibef_|ZdjbezlZz J _kmjk 1Zdbo hj]zgt
ijZdlbg_kdb g_ h]jZgbgq_g b hgb azZf_gyxlky bkdémgbl_e
khklhygbx <f_kl_ k |I_f g_\ukhdzZy I\_j~hklv hj]Zgbq_kc
ijbgbghc ihy\e _gby gZ bo ih\_joghklb \ ijhphkkrhpMdkie
dhebqg_klI\Z f_oZgbq_kdbo ih\j_"~ _gbc \ \b"_ pZjzZi
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hljZgbqgb\Zxsbo \hafh ghklv bo "Zevg_cr_]h bkihegdh\Zg
ih\_joghklb hj]Zgbq_kdbo klI_dhe ih” \ha”_ckl\b_f gZijy
bgh]*Z \hagbdzZx|l f_edb_ ih\ _joghklgu_ |j _sbgu gZau\Z
BaaZ gZebgby f_oZgbg_kdbo ih\j_"2ijipbr bh @k kZ[fjize Ih\
[j]Zdm _Iky b azZf_gy_|ky gh\ufb [hevrh_ dhebqg_klI\h hj]
Hr"gZdh dZd ihdZau\Zxl bkke_~h\Zgby b hiul Z\bZpafhglg
aZ[jZdh\Zgguo i h mdZazZgguf ih\j_ "~ gbyf kl _dhe
hlj _fhglbjh\Zgu b mklZgh\e _gu “ey ~Zevg_cr \u[Wwgdkiem:
kihkh[Z j_fhglzZ hjl]Zgbq_kdbo kl_dhe g_h[oh”bfh_mqgbl
jZaghh[jZab_  Hgb jZaebqgZxlky ih fZjdzf fZI|_jbZkelZ khk
nhjf  jzZaf _jZf b lhesbg_ < gZklhys  \j fy jZajZ[hl.
| ogheh]bgqgu_ kihkh[u mkljZg_gby mdZaZgguo \ur_ ih\j
dZ[bg E: ]jZz ~"Zgkdhc b \h_gghc Z\bZpbb >K _glxjbg @

< Ih ~_ \j_fy wdkiemZlZpby \hamrguo km~h\ \h g
khijy' _gZ aZqgZklmx k ijh[e_fZfb mkljZg_gby kd\haguo
ithemqg_gguo \ j _amevlZl_\ha”_ckl\by kj_~klI\ thjZ _gby
Bgkljmdpbyfb ih | _ogbq_kdhfm h[kem b\Zgbx E: kd\he
hkl_de_gbb ~bzZf_Ijhf ~h ff j_fhglbjmxl ihklZgh\dhc
hjlkl _dezZ Hkgh\guf g_~hklZldhf ~Zggh]h kihkh[Z j_fhgl.
ijh"he " bl_evghklv | _ogheh]bqg_kdh]h ijhp_kkZ i mkl
ih\j_ "~ gby \dexgqZxs_]h ke_"mxsb_  hi_jZpbb baf_
ijh[hbgu balJhlh\e _gb_aZ]emrdb \uk\ _jeb\Zgb_ hl\_
ih"]lhlh\dZ de__\hc hkgh\u 7~ey kde _b\Zgby b \u”_j'b
ijh~he bl _evgh]h \j_ f gb ey hI\_j ~ gby de_y

GzZfb jzZajzZ[hlZzg gh\uc kihkh[ j_fhglZ hkl_de _gby
\ha“mrgh]h km”~gZ \h_ggh]h gZagZq_gby iha\lheyxsbc i
hlj fhglbjh\Zggh]h we f glZ k h[_ki_q_gb _f aZ”~Zgghc ]_
aZ kqg_I| ijbf_g _gby ki_pbZevgh]lh khklzZz\Z k\_Ih\h]h
aZiheg _gby kd\haghc ijh[hbgu

Kihkh[ j_fhglZ kd\haghc ijh[hbgu \ hkl _de_gbb e [|ZI
j _Zebam _ |ky ke ~“mxsbf h[jZahf i_j ~ gZqZehf jZglcih m
ijh[hbgu \ hkl_de_gbb e _1Zl _evgh]h ZiizjzIZ x kjh\h"
baf_j gb_f ] _hf_ljbg_kdbo o0zZjzdl_jbklbd ijh[hbgu b
dhgp_gljzZlhjh\ gzZijy _gby jbk Z

>ey mkljZg_gby dhgp_gljZlhjh\ gZijy _gby ijh[hbgn
ki_pbZevguf bgkljmf_glhf 7j_ ev k dhfie_dlhf k\_je gZib
nhjfu gZ ~"ZqgZy [mfz]Z jZaghc a_jgbklhklb b ~jr
bgkljmf_glu ~h ihemqg_gby ijyfuo ebgbc h[\h”*Z \gmylj_gg
jbk [

J
j
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Jbkmghd > & dlZpby kd\haghc ijh[hbgu hkl_de_gby Z
dhgp_gljzZlhjh\ gZijy _gby |

ljb wlhf h[jZ[hlZggh_  hlI\_jklb.ij ~kl&Z\glylv kh[hc
jZ\ghklhjhggxx 1jZi_pbx \ ijh*hevghf k_q_gbb khkgh\
\gmlj_gg_c kIWRhghkl _de gby [hevr_ q_fRk \g_kyyab k
kharZgb f ba[ulhqgh]h ~Z\e _gby \gmljb dZ[bgu e 1ZI| _ev
h[jz[hldb ijh[hbgu k \g_rg_c klhjhgu hkl_de_gby \ha
mklzZzgZ\eb\Z |ky b nbdkbjm _|ky gZ f I1Zeebabjh\Zggmx d
jZaf_ju dhlhjhc [hevr_ "bZf_|jZ h[jZ[hREgjptklh BI\_jklby

JbkmghdMkbZgh\dZ gZdezZ”~db gZ ijh[hbgm Z b \\_~ _gb_
hi\_j " _gby [

>Ze _ ih~]lhlh\e _gguc ki_pbZevguc khklZ\ k\_Ih\h]t

ihjpbhggh ihf_sz 1ky \ h[jZ[hlZggh_ hI\_jklb_  k
ijhib\hiheh ghc mkizgh\e _gghc gZzdezZ~d_ jbk [
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Dz ~"Zy ihjpby khklz\Zz \ dhebqg_kI\ _ hl lhesb
\ha“mrgh]h km~gZ jzZ\ghf_jgh jZkij_~ ey |ky b \ujZ\gb)\
gzZdez”"d_ b hI\_j"~Z_Iky k ihfhsvx mevljZnbhe _ Ih)
itheyjbaZpbhgguf wnn_dlhf k 7~ebghc gheglk <j_fy
hi\_j"~ _gby azZ\bkbl hl fzZkku \ghkbfh]lh fZl _jbZeZz
j_fhglbjm_fh]lh hI\_jklby J_dhf_g”m_fh_ \j_fy hI\_j°~ g
khklz\zZ k\_lh\h]lh hI\_hI* gthy + k_dmg”"

8

JbkmghdHI\xj "~ _gb_ khklz\Z k ihehsfiiy M NheyjbaZpbhggt
wnn_dlhf

HibkZggu_ wlZiu ih\lhjyxl ~h |_o ihj ihdz \ky ~_n_d
[m~ | aZiheg _gZ ki_pbZevguf khklZ\hf k\_Ih\h]h hI\_j A

10

Jbkmghdhke ~h\Zl _evgh_aZiheg gb_ ijh[hbgu kehyfb kI
hi\_j"A _gby Z [ \
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< aZ\_jr_gbb ijhp_kkzZ ijb g_h[oh”bfhklb \uihegy_
\g rg_c b \gmlj_gg _c ih\_joghklb hlj _fhglbjh\Zggh]h mqZ
ki_pbZevguf khklz\hf \ KkhhI\_IklI\bb k [|j_[h\Zgbyfb E
wdkiemZlZpbb dhgdj_Igh]h IbiZ \ha“mrgh]h km~gZ

Ki_pbZevguc khklz\ k\_Ih\h]h hI\_j "~ _gby ij_~"kl:
dhfihabpbx \ khklzZ\ dhlhjhc \oh”yl heb]hmj_lzZgf |Zdjbe.
]Jbrjhdkblhemhe dZfnhjhobghg ljbf_1ZdjbeZlIIj
ihebf IbekbehdkZg ithebf Ibef |ZdjbeZl dZ[hkbe I ]
dhebqg_klI\_dhfihg_glh\ fZkkjbgl4dke].

LZ[ebpZDhfihg_glu khklZ\Z k\_Ih\h]h hI\_j°~ gby

Dhfihg_gl FZkkh\Zy “hey \ khK
;mlbebjh\Zgguc Jb”rjhdkblhen; 0,02-0,03
DZfnhjhobghg 0,05-0,15
Libf_IZdjbeZlljbwlZgheZfbg 0,26-0,27
Ilhebf IbekbehdkZg 5,7-5,9
lhebf_Ibef_IZdjbeZl 5,56-5,9
DZ[hkbe 36,0-37,0
Heb]l]hmj 1zZgf |ZdjbeZl HM: hklZevgh _

Dhgljhev dzZq_kI\Z j fhglZ hkl_de_gby hibkZgguf
hkms_ kl\ey Iky ijh\_jdhc dZ[bgu \ha“mrgh]h km~*gZ gZ ]
p_evx \ dZ[bg_ kha”Z I|ky baJulhggh_"*Z\e _gb_\ dZ[bg_
1ZN _gby ~"Z\e _gby kha”*zZ\Z _fh]lh hl gZa_fghc mklZgh\db
kKhhi\_Tkl\bb k Ij_[h\Zgbyfb Bgkljmdpbb ih wdkiemZIZpbl
\ha“mrgh]h km~gZ

' B;EBH=J:NBQ?KBBEKHD

1. K_glxjbg ?lh=bjh\Zgb_ b rebnhwdgbdlk\gu_ f_Ih”u ih\ur_gh
©k_j_[jhklhcdhklb2 b hilbg_kdbo ozZjzdl_jbklibd gpklbdhéa”igbglbd]h
j_kmjkz Z\bzZpbhggh]h hkl_de_gby \ wdkiemZlZpbb R[alZebyZ= K
F D :caZlmebgZ B < Hjeh\Z 2003m?u <B:HEK +-52.

2. 1Z1_ogN K JhkkbckdzZy N_~ jZpby F@E@D0O601).KhklZ\
"ey \j_f ggh]lh iehf[bjh\Zgby am[h\ k\_ |h\N]2006136110f159 bayZy\e

him[e —jb®iNZeblhdZ 2 K
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J:AJ:;HLD: I?JKI?DLB<GUO KHKL:<H< IMKDH<UO @B>DHKL?C >
L?70GBQ?KDBO KJ?>KL< H;KEM@B<:GBY E?L:L?EVGUO :11:J:LH-
WDKLJ?F:EVGUO DEBF:LBQ?KDBO MKEH<BYO

E ~ g \ZB < dZg” obf gZmd
E_kdh\ < <

<MGP <<K ©<<: bf ijhn G ? @mdh\kdh]h b X : =Z
] <hjhg_-

< klzZlvij "ezZ]zZxlky gh\u_ obfbq_kdb_ khklZ\u imkdh\uo
©oheh®*ghHzZzimkdz ~\b]zZl_e_c¢c \gmlj_gg_]h k]hjzZgby kj_*}
h[kem b\Zgby e 1Zl _evguo ZiiZjZlh\ \ mkeh\byofiw@dXlmjfg&vgh
hkgh\_  dhfie_dkh\ f _|IZeehjl]Zgbg_kdbo kh_"bg _gbbe Zexfb
wlbe Zexfbgby b f _IbeZlZ wlbeZlZ Zexfbgby HibkZpyghle khk
aZimkd dzZd “ba_evguo 1Zd b [_gabgh\ugzZtbh]Zlhejnt dxs Ic fi
kj_~u gb"_ | _fi_jZImju aZklu\Zgby Ihieb\Z Gh\mxy imkdl
p_e_khh[jZzagh \\h”blv \h \imkdghc Ijm[hijh\h® ~\b]ZI| ey |
ba\_klguo imkdh\uo ijbkihkh[e _gbc

Dexg_\u_ kehk)\zZ*kI\Z gza fgh]h h[kem b\Zgby KGH azZim
wdklj_fZevgu _ debfzZlbg_kdb _ mkeh\by imkdh\Zy “bnd
f I1Zeehj]l]Zgbg_kdbo kh_"bg_gbc Zexfbgby

;_ahizZzkghklv ihe _Ih\ b kjhdb ih”~]hlh\db e _|ZIl _evg
agZgbl _evghc kl_i_gb hij_~ eyxlky Kkh\_jr_gkl\hf \h
| ogbg_kdbf khklhygb f kj_"~kI\ gZa_fgh]lh h[kem b\Zgby
ki_pbZevguo fZrbg f_oZgbafh\ ijb[hjh\ bgkljenfglgdZ b
| ogheh]bg _kdb \aZbfhk\yaZgguo f_"m kh[hc b 1ij_~»
ihAThlh\db Z\bZpbhgghc |_ogbdb L d ijbf_g _gbx b k
bkijz\ghf b [h_]hlh\hf khklhygbb GZb[he__ \Z gufb
ij_~tyley fufb d KGH :L kh klhjhgu B:K y\eyxlky
fbgbfZevgh \hafh gh]lh \j f gb | _ogbg_kdh]h h[kem b\:
km~rgZ fZeu_ kjhdb ijb\_~_gby \ jZ[hqg__ KdRklhygb_
gZ”_"ghklv jZ[hlu b \hafh ghklv wnn_dlb\gh]h bki
jZaghh[jZaguo debfZlbg_kdbo b f | hjheh]bg_kdbo mkeh

KGH :L 7~ _eylky gz kj_"klI\Z gZa_fgh]lh h[kem'Db
ijbf _g_gby KGH HI b kj_~kI\Z gzZa_fgh]l]h h[kem b\Zg
ijbf_g_gby KGH KI

< khklz\ KGH HI \oh”yl kj_"~kI\Zz azijz\db =KF |
"brdhklyfb b ]J]Zzazfb kj_~kI\Z wg_jlhkgZ[ _gby | _iehl_o
kj _~"kI\Z gzZ*"m\Z[mKZjdbdsbdb ih”t _fgu_ IljZgkihjlgu_ Kk
kj_~kI\Z hgbkldb b Kki_pbZevghc h[jZ[hldb Zwjih”jhfg
we dljhz]j_]ZFuF:lb:l: - > gZ [Za- ABEhieb\haZijZ\sbdb L/
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LA- : LA ; LAF LA LA: LA: LA: LA:
I:PA IPLA: fZkehaZijzZ\sbd \mMAhkibjlhaZzijz\sbdb<&kdA
gZ [Za- =mMAklZgh\dZ \hamrgh]h -aZimkdZaMg&\sbd
ki_pbZevgufb "bArdhkdyfbmkKZgh\dZz ~ey ijh\_jdb Jb2Ajhkbkl

M= =F gZ [Za- =:#e_dljh]b*jhmklZgh\dZ W4 M

F W-=M - Z\Ihfh[bevgu_ dbleetiyivguh klZgpbb :DA

b :DAKF- \ha”mohaZijZ\sbhd -<A Zwjh~jhfguc
fgh]l]hp_e_\hc dhg”bpbhg_j - :FD gZ [Za_ - ABE

p_gljZzebah\Zgguc aZijZ\sbd \ha“mohf PA< \ dhfieZ dl dl
Z\Ihfh[bey-ABE

< p_eyo wdhghfbb j_kmjkZ ~\b]Zl _e_c¢c b ]hjxqg_]h Kkl
jZ[hlu "™\b]Zl _e_ ¢ gZ a_fe_ gZ Zwjh”*jhfZo ijbf_gyxl
dhe_ kgufb Ily]ZzgzZfb ;mdkbjh\dZ hkms_kl\ey |ky k ihfh
\h~"be dhlhju_ bf_xI kp_igh_ mkljhckl\h k i_j_~gbc klh
[mdkbjh\hqguf djxdhf Ily]ZgZ >ey [mdkbjh\db E: fZkkhc ~
dhe_kguc ly]l]Zq Z\lhfh{belwv M&) [mdkbjh\db E: fZkkhc *
ijbf_gy _Iky dhe_kguc Ily]Zgq Z\lhfhfbeweyj:lWAhdjZs_gby
ijbf _g _gby jmgqgh]h Ijm*"Z b memqr_gby mkeh\bc Ijm”*"Z g
[ZaZo "~ey \uiheg_gby jZ[hl ijb fhglz _ ~ fhglzZz _ we _ f
b ijb h[kem b\Zgbb E: ijbf_gyxl ih”t_fgu_ djZgu K
ijbf_gyxl Z\Ihfh[bevguc ih”t _fguc &jZg[Zda_-F:AbDb
Z\Ihfh[bevguc djZlg ®Z [Za_-DjIA

D KGH KI hlghkylky ijbkihkh[e _gby 7~ey [mdkbjh\dl
r\Zjlh\db ih~t_fgu_ kj_"kI\Z kj_"~kI\Z "khkIfhiglZ fhhglZ ¢
kj ~"kI\Z kj_"~kI\Z h[kem b\Zgby ki_pbZevguo kbkpbZd kj_
klhygd  kj_"~kI\Z | _ogbdb [_ahiZkghklb \kihfh]Zl _evgu_

AZimkd MblZl e ¢ \gmlj _gg_1h klhjZgby kj
h[kem b\Zgby e _1ZI _evguo ZiiZjZlh\ [m”v |h bkdjh\h
\hkiezf g gb_ hl k ZIby \ oheh”guo mkeh\byo Ih kI
| fi_jZImjZz hdjm Zxs_c¢c Kkj_"u himkdZ_Iky gb " _ lThqc
ij_~klzZ\ey | kh[hc “~h\hevgh k _jv_agmx ijh[e_fm \ al
mf _j gguo ahgZo < djZcgbo k_\ jguo b x gud rioljmhbZo v
hkh[_ggh hkljh >pa_evguf ~"\b]zZl _eyf qZklh jZaj rZ_
ohehklhf oh”m \ | _q_gb_ g_kdhevdbo gZkh\ Z qgZklh b
ih~a™ _j"b\zZIv |_fi_jZIlmjm \hkiezZf_g_gby Z g_ iulZlvk
\hkiezf g gb_ hl k ' ZIby \ "\b]zZl_e_ hklu\rbf "h | _fi_jZIn

;hevrh_ dhebqg_klI\h ©aZhjed hipglubh\uo "b~rdhkl_c b fg
f oZzgbq_kdb_ \kihfh]zZl_evgu_ kj_"kI\Z 7~ey aZimkd:
bkihevamxlky k jZaghc kl_i_gvx mki_oZ "“ey h[ehiqg_gby
\hagbdZxsbo ijb gbadbo | _fi_jZImjZo >h kbo ihiZ”bkwlbeh
hrghc ba kZfuo wnn_dlb\guo bkoh”~guo "b~dhkl_c

LZd ijhfure_gghklv \' JN \uimkdzZ | ~\Z IbiZz imkdh)
©0Oheht & ~Ney “ba_evguo "M\Db]JZl e & bey©O:jddlatdbgh\uo
Imkdh\Zy "b~dhklv ©Chehf* * ke "mxsbc obfbqg_kdbc
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wlibeh\uc wnbj bahijhibegbljZl ]Zah\uc [_gabg
b fZeh\yadh_ fZkeh>ey h[_ki_q_gby ieZ\gh]h b ihke_"h
\hkiezf_g_gby \ khklz\ kf_kb \\h~yl bahijhibegbgjZl b
dhlhju_ \hkiezf_gyxlky ihke_ wlbeh\h]h wnbjZ gh\gZgvr_
>ey kgb  _gby baghkz "~ _1Ze_c ijb imkd_ "\b]zZI*"dgkllkhkl
"h[Z\eyxl fzZzkeZ @b”dhklv ®khdlhdd ba wlbeh\h]h wnbj
]Zah\h]h [ gabgZ bgbpbZlhjZz \hkieZf_ g_
bahijhibegbljzlz fZkezZ k ijhlb\hazZ”*bjghd[ijbkZ"
"bArdhklb \uimkdzZxl \ aZiZygguo ZfimeZo beb \ Zwjhah
f I1Zeebg _kdbo [ZeehgZo \W\hryl imkdh\uf i{bkith&kih[e ¢
[1-  \h \imkdghc Ijm[hijh\h” "\Db]Z]l ey ®@Dbjbqg_gdh
Hr"gZdh dzZd ihdzazeZz ijZzdlbdZ imkdh\u_ "b~dhklb
wnbjzZz fZehwnn_dlib\gu b g_ fh]lml h[_ki_gblv mxhki\e [\l
"Mb]Zl _e ¢ \gmlj_gg_]h k]l]hjZgbyK"Z< exjihf kemqgZ_ “~bwlb
wnbj g_ \hkiezZf_gy_I|ky ijb | _fi_jZImjfza dgb" _klv ijb
| _fi_jZImjZo qZklh \klj_gqZxsboky \ Kb[bjb :jdlibd_ b :g
kharZgby \ ihke _~gb_ ]Jh”u \h_gguo [Za b f_ | _hjheh]bqg._
hi"Ze gguo jZchgZo \hafh ghklv aZimkdzZ "*\b]JZby c¢ \
ijb wdklj fZevgh gbadbo | _fi_jZImjZo bf__| [hevrh_ agZq
Wdki_jbf_glZevgh mklZgh\e_gh qglh \ dzZq_kI\_ i_jki_
"brdhkl_c "ey ©oheBMmhkilz "\b]zZl _e ¢ \gmlj_gg _]h k]hjZ
gZa_fgh]h h[kem ' b\Zgby e |Zl _evguo ZiizZjzZlh\ \ mkeh
gbadbo |_fi_jZIlmj fh]lml 1ijbf_gylvky obfbqg_kdb_ khkl
dhfie dkh\ f 1Zeehj]Zgbqg kdbo kh ~"bg _gbc Z
ljbf_Ibe wlbe Zexfbgby b f IbezZlZ wlbezZlZ Zexfbghby
ij_~ihqlbl_evgh ijbf_gylv "b~rdbc khklz\ ij_"~klzZ\eyxsbc
"bwlbeh\hf wnbj_ f IbeZlZ Zexfbgby beb wlbeZlZ Zexfbg
Ah ih fZkk_ b Ijbf_IbeZexfbgby beb IjbwlbeZeihfbgby
fZkk _ Dhfie_dku Ijbf_Ibe %@x&bgby wlbezZlZ Zexfbghb
SR &+ h[jZamxlky ijb dhglZdlbjh\Zgbb fhev khhl\
ljbZedbeZexfbgby k fheyfb ~bwlbeh\h]h wnbjZ Ilhen
ithdZau\Zxl djZcg_ gbadb_ | _fi_jZImju aZf_jaZgby #h
\ukhdmx kihkh[ghklv d \hkieZf_g_gbx Libf_Ibez
ljbwlbeZexfbgbc y\eyxlky dhff_jg_kdb “~hklmigufb j_
h[jZs_gb_ k gbfb Ij_ [m_| hkh[hc hklhjh ghklb b f_j ij_
ihkdhevdm hgb kZfh\hkieZf_gyxlky gZ \ha”mogbbH*gZzZdl
"bwlbeh\hf wnbj_ wlb kh_~bg_gby h[jZamx|l hlghkbl_
wnbjZlgu_ dhfie_dku Ijb dhfgZlighc |I_fi_jZImj_ wlb wnhbj
\hkiezf_gyxlky gZ \ha”mo_ kZfhijhba\hevgh Ijb &h[ex”"
f_j ij_~hklhjh ghklb jZkl\hju mdZaZgguo kh_"bg_gbc \ -
fh gh ijb]hlh\blv \ ZIfhkn_j g _cljZevgh]lh (]ZazlhdkBdh]h
mle_jh~rZ Zjlhg beb i lhemqg_ggu_ jZkl\hju \ kf_kb
1j_~ihqglbl_evgh ojZgblv \ ki_pbZevguo aZiZygmoeuo hildghj:
"Z\e_gb_f b \\h”blv \h \imkdghc Ijm[hijh\h? ~\Db]Al_ ey |
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ki_pbZevgh]h imkdh\h]h ijbkihkh[e_gby ZgZehkbdgigh ir
©0Oheh” b©:jdlbdz?®

ljbgpbi jZ[hlu gh\uo khklZ\h\ imkdh\hc “b~dhklb a
ke "mxs_f Kf_kv f |IbeZlZ beb wlbezZlZ Zexfbgby ihkl
klhjZgby ijb aZimkd_ ]b”*jZ\ebqg_kdh]h we _ dkjlZgl kidh]h
beb Zddmfmeylhjz "bkkhpbbjm_1| b \uk\h[h *Z | kZfh
ljbf _IbeZexfbgbc beb ljbwlbeZexfbgbc K\ _lysb ky qZk
hlfe_ _]gqzZxl aZ b]Jzgb_ ~bwlbeh\h]h wnbjZ hl we dljbqg_ki
"blZl _ey k bkdjh\uf aZ blZgh K Bktdby bglh \ ijhlib\ghf ke
g _\hafh ' ghadagbadhc |_fi_jZImju \hdjm] b \gmljb ~\b]Z
"bwlbeh\uc wnbj hfuqgh g_ kZfh\hkiezZf _gy_Iky \ mkeh\b)
lhqdb aZf_jaZgby

Lzdbf h[jZahf jzZkl\hj f _IZeehj]l]Zgbq_kdbo kh_"~bg_
ljbf_Ibe wlbe Zexfbgby b f_IbeZlZ wlbezZlZ Zexfbgby \
1j_"klZ\ey | kh[hc gh\mx i_jki_dlb\gmx dhfihabpbx imkc
"ey ©ohemghimkdZ ~\b]JZl e _c¢c \gmlj_gg_]h k]lhjZgby kj_
h[kem b\Zgby e |Zl _evguo ZiiZjZlh\ \ mkeh\byo wdk
| _fi_jZIlmj HibkZgguc khklz\ fh | h[e_]Jgblv aZimkd dZ«
[ gabgh\uo "\b]Zl _e _c ijb | _fi_jZImj_ hdjm Zxs_c kj_"u ¢
aZklu\zgby lhieb\Zz

B;EBH=J:NBQ?KEBBEKHD

1. Dbjbg_gdh:&Glhfh[bevgu_wdkiemZlZpbhggu_ fZl jbZeu Mq_
G ; DbjbgFgdBa*ZIl _evkdbc p_glj ©:dz”™_flky? +
2. Gupta, R.B. Cold Starting of IC Engines // R.B. Gupta/ Def Sci J, 1998l. 38, No.
1. £P. 77-85.

M > [335.34

E:A?JGU? F?LH>U G?J:AJMR:XS?=H DHGLJHEY
WE?F?GLHKL?DE?GBY D:;BGU <HA>MRGH=H KM>G:

IZ\eh\ | < dZg”® |_og gZmd
<hevn B W dZg” | _og gZmd
Dmkdh\ B W

<MGP <<K ©<<: bf_gb ijhn_kkhjZz G ? @mdh\kdh]h b
] <hjhg_-

Kms_kl\mxsb_ f_Ih~bdb g_jZajmrZxs_]h dhgljhey we_fl_glh\ h
lJem[hdhc fh”™_jgbaZpbb k wlhc p_evx ij_"eZ]Z _ Iky \gpBpblv \
\ha“mrguo km”~h\ gh\u_ hilbg_kdb_ f_Ih”u g_jZajmrZxs_]h dh
ki_deljmdImj hilbg_kdh]h baemqg_gby FKKHB b dhfivxl_jghc
< "Zgghc jZ[hl_ ij_"~klzZ\e_gu j_ameviZlu wdki_jbf_glZevgh]h |
f _Th~ h\ ih hij_~_e_gbx izZjzf_Ijh\ ~_n_dIlZ IbiZz ©k_j_Xjh? h]
we f glZo hkl_de_gby dZ[bg kZfhe |h\ ba]hlh\e g&dio<ba hj
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oh”_ wdki_jbf_glZ mklZgh\e _gh gqlh ~Zggu_ f_Ih~u fh]gd [ulv
wlZiZo ih~Thlh\db \ha”~mrguo km~h\ d ihe 1Zf 1Zdjfheijbjln]em]
ijh\_~ gbb j ]ezf glguo jZ[hl b j_fhgl_

Dexq_\u_ kgh)ZajmrZxsbc dhgljhev hj]l]Zgbg_kdh_ kl_deh hk
dhfivxl_jgZy ]Jheh]jZnby

Hilbg_kdb_ * _|IZeb dZ[bgu e _|Zl _evguo ZiiZjZIh\ ¢
kbeh\u_ khklzZ\eyxsb_ dhgkljmdpbb ieZg_jZ kZfhe 1Z \ ijl
ih™\_j]Zxlky \ha”_ckl\bx kh klhjhgu debfZlbgq_kdbo nzZdlh
gZ]jmahd b \ha”_ckl\bx Z]j_kkb\guo kj_~ qglh ijb\h"l
ih\_joghklghc b \gmlj_gg_c¢ kljmdlimju b dzZd ke _ ~klI\
ijhgghklb >F_ ,@pH).gZ

KZfuf jZkijhkljZg_gguf ~_n_dlhf h[jZamxsbfky ij_bfn
ijbih\_joghklghc h[ezZklb Z\bZpbhggh]h hj]l]Zgbg_kdh]h
©k_j_[jh®a GZebqgb_ ~Zggh]h ~_n_dlZ ijb\h~bl d kgb
hkl _de gby \iehlv “h _]h jZajmr_gbk >;Z@Zrh\

< fZl _jbZeZo jZ[hlu >:dhevabg Klem@b g4 btdg gkdE
AN n_dlz ff ihke h[jZah\zZgby dhlhjh]lh Ij_[m_Ilky \u
hkl_de_gby HAgZdh mkljhcklI\Z g _jZajmrZxs_]h dhg
hkgZs _gu ih?*jZa”_e _gby ]Jhkm~Zjkl\_gghc Z\bZpbb JN
ih]j _rghklvx baf_j gbc 1Zd dZd gZ j_amevlZl| dhgljhey \
nZdlhj\k_ aZ\bkbl hl \hafh ghkl _c¢c g_eh\ _g_kdh]h aj_gby
bg g jZ Ke ~h\ZIl _evgh g _h[oh”bfh glhlu \ W (
hjl]ZzgbaZpbyo bf_ebkv ij_pbahggdljhd¢glbdhkbkl fu dhgl]
| ogbg_kdh]h khklhygby we_ f glh\ hkl_de_ _gby dhlhj
hij_~ eylv b k\h_\j_ f ggh \uy\eylv djblbg_kdb_ ih\j_ "~
kl_dez |_f kzZfuf ij_"hl\jZsZy Z\bZpbhggu_ ijhbkr_kl\by

>ey \uyle _gby ~ n_dlh\ hfeZz"Zxsbo keh ghc Kk
fzdjhkdhibqg_kpbdb jZzfb \h fgh]h jZa [hevr_ “ebgu b
ij_"eZ]Z _Iky ijbf_gylv f Ih*u GD hkgh\Zggu_ gZ bkihev:
y\le _gbc bgl _jn_j gpbb b “bnjZdpbb D IZdbf f Ih”Zf hlg
D= >=HKL J-2009@ =eZ\gufb ~“hklhbgkl\Zfb ~"Zgguo f_Ih”"
kihkh[ghklv hij_~ eylv g _h”ghjh~rghklb \ ijhgjZdghggkg ™
f j_ I _ hij_~ _eylv f_klhiheh  _gb_ b bo ] _hf ljbg_kdb_
]Jem[bgm bo aZe ]Zgby H[eZklv ijbf_g _gby FKKHB b
bkihevamxlky dZd bgkljmf_glu GD dZd ihemijhajZqguo
fZl _jbZeh\ ><ezZ”bfbjh\ Hayde Reregrina-Barreto >zfbg
Kk @ h”rgzZdh 7~ey “bZ]ghklbdb Z\bZpbhgguobhg]lZghbq
JZkkfZljb\Zebkyv

>ey "hklb” _gby "Zgghc p_eb [ueb j_r _gu ke _"mxsb_ a

1. Ih*]hlh\e_gu dhgljhevgu_ h[jZapu hj]l]Zgbqg_kdh]h
kil _ deZ k jZaghc Jem[bghc b rbjbghc jZkdjulby ih\_joghk
lbiZz ©k_j_[jh?@
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2. JZajZ[hlzgh ijh]jzffgh_ h[_ki_q_gb_ IH "ey aZib
pbnjh\uo kiddjdbg b ]Jheh]jzff »_n_dlh\ hkl_de -gby >Iz
j_1bkljZpbb ijh]jZzffu "ey W<F « < @

3. Ijh\_~ gu gZlmjgu_ bkiulZgby jZajZ[hlZggh]h
AN n_dlhkdhibg_kdh]h dhgljhey ih”]hlh\e _gguo hJ[jZaph)\
Z\bZpbhggh]h kIl _deZ

GZ i_j\hf wlZi_ bkke_~h\Zgbc \ oh”?lZgjhda M ]1gdopaookkdh]
Z\bZpbhggh]h kl_deZ fZjdehtha”Zgu |_klh\uo h[t_dlh\
Z bf_xsbo gZ ih\_joghklb k\h_c kipmdimjk fBEdpibgqgufb
]_hf_Ijbg_kdbfb jzaf_jzZfb

lh~1hlh\dZ h[jZaph\ ijh\h*"beZkv k Dbkibhguah\&@gb f
bkiulZgby gZ ba]lb[ b k"ZlIb_ k khatgigb kieh_ihdZjpyghlgbc

b d]1k kf h~rgh\j f_gguf gZg _k_gb_f gz jZz
ih\_joghklv h[jZzapzZ \zZlguf 1Zfihghf =Zp \Wg4 bdhdhkyu
k_dmg” qglh ijb\_eh d h[jZah\Zgbx fbdjhlj_sbg

>ey hp_gdb wnn_dlb\ghklb ijh]jzZffgtelhafhgmEly &h gdjed e
hl ih\j_"~ _ggh]l]h mqgzZkldZz dZ ~“h]h h[jZhpuwrehllkelZkbplu
ij_"klZ\e_ggu_ gZ jbkmgd_ [ =

JbkmghdL _kdih\u_ h[jZapu hjlkl_deZ :H kintiéh]jZnbb
wiZehggh]h h[{_diEhih h[jZapZ B+h]h h[jZapZ Bl +
h{jzapZ hlh]h h[jZzapzZb hh]h h[jZapZ =
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>Ze_ _  k ihfhsvx IH >1Z\eh\ @ jEKkelyptddid gZ\Wh
nmgdpby dZ “hehkh]pgenbb b _ iehsZ”v j _amevilZigubaf_ j
\ 1Z[ebp_

LZ[ebpZ) _amevlZlu baf_j gbc h[jZaph\-kl:deZ fZjdb :

<« hl[jZzapZ 7 <j_fy \u”*_j°'d GZijy _gb_| lehsZ”v nmg
‘H- kl deh d]k| zZ\lhdhjj_ ey
Ki_dehlh]jZn

fdf

0 - - 35,64

1 150 29,95

2 300 28,07

3 30 525 26,62

4 600 22,53

5 675 20,03

< oh”_ wdki_jbf _glZevguo bkke_ _"h\ZgdzLa figh'z
dhgljhey mklZgh\e _gh glh ijb m\_ebqg@gblkl g&ehy ihgb
\ha”_ckl\b_f Zp_IlhgZ m\_ebgb\Z_Ilkyjdbekegago blahjZbd]jhu
ZgZebabjmy izZjzZf_lju j_]bkljbymhltieZkbcddl ih\j "~ ggu
mqZkldh\ | _klh\uo h[jZaph\ Z\bZpbhggh]h:HKkIl. dezZ
mklZzgh\e _gZ aZ\bkbfhklv \ebygby tapdh]jpgnbcki hde
\ _ ebgbgu gZ]jmadb gZ kl _deh ithal\heyxjsZwb dK p bwbg
j_amevlZlh\ baf_j gbc k hilbg_kdbfb ijhajzdhtZIyzZfh
f Th "bdm g _jZajmrZxs _]h dhgljhey we Byglhyb hkl
bkihevah\Zgbb FKKHB

>ey ™ 1Zevgh]lh ZgZebaz ] _hf_|jbg_kddb\ jEaZ jh\
©k _j_[jh? ij_"eZ]Z lky bkihevah\zZlvpf gldhd Wrn >ddg\tphkl
jZajzZ[hlZggh]lh ijh]jzZzffgh]lh fh"mey ]hahl]jZajnyrZxdsh Jh
[ue aZnbdkbjh\Zg Jheh]jZnbg_kdbc kgbfhokm|dled ]jzf.
mqZkldZ ih\_joghklb gZ dhlhjhf gZohdNwmebkv fbdjh” _n

>7Ze aZj_ ]bkljbjh\ZggZy ]heh]jzffz [ We Z
\hkklZgh\e _gbx k mqg_Ilhf iZjzZf_Ijh\ hfilbg” &L kiekdu
eZa_|Z jZaf_|j ibdkf2bpAKb jZkklhygbc hl fZljbpu
dhgljhebjm_fh]lh h[t_dlZ lh \hkklZgh\gbyduf malkl]jphA
\brgh qlh g_Ildb_ dhglmju ~ n_dlZ knjgkimbtiZebkvgd
jZkklhygbhb k f
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Z [ | \

Jbkmgh&heh]jzffz ~_n_dlZz Z \hkklZgh\e ggh_bah[]
Jhehl]jZffu gz jZkklhygbb  kf [ b_\blkkiZgh\gbggdZ
iZkklhygbb  kf \

AZnbdkbjh\z\ jzaf_j ibdk_ey dZf_ju b hhhjEf_gb_
gZoh”~beky h[t_dIl dhgljhey kms_kl\mj I"\ledfik §éikl\ dm
aZe_lzZgby "~ _n_dlZz b _]h ]_hf_ljbqg_kdb jbk&jgd_ lju
ij_~klZz\e_g dhglmj \hkklZgh\e_ggh]h WdB&[jZ |Llgy_ g 2Zn
]lem[bgZ ]h aZe ]Zgby fdf

Jbkmghdhgimj Ij sbgu gZ ih\_joghklb hj]klh'ee Zgbjih \hkk
Jhehl]jzffu

LZdbf h[jZzahf gZIlmjgu_ bkiulZgby jZlaaXllelzd gd| helHv
\u\h”u glh ijb wdbif]gkkibd_  beb gZ i _j\hgZgZevg
A n_dlhkdhibqgq_kdh]h dhgljhey we_ f lgahWnrigkilo demdghy b
hjlZgbqg_kdh]h kl_deZ emqr_ ih*"hc”_Ilc FKKHBekklinhKle g g
A kljmdlb\gh]lh kehy ih\j "~ gguo mqgpblabhhggh]hedhigljh
iZjzZf_Ijh\ fbdjh”~_n_dlh\ ijb ijh\_"*_ghbfAgtkdaXh]lhckl\h\ZI
mkljhckI\Z ijbgpbi *_ckl\by dhlhjuoeh&ighdggbgz hkr*Z D=
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: < ljh]ljzffguc fh"mev g_jZajmrZxseZah jghltiedhgljhey K\b”_|_evkl\]
j_1bkljZpbb ijh]jzffu "ey W<F « Inl
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M > [6829.7.067
G:EBA KEMQ:?< KLHEDGH<?GBY K:FHE?LH< K ILBP:FB

lj_ ck : : dZg”™ |_og gZmd
N _~hlh\ F F

<MGP <<K ©<<: bf_gb ijhn_kkhjZ G ? @mdh\kdh]h b
1 <hjhg_-

< klZlv_ ijh\_~_g ZgZeba kemqgZ_\ klhedgh\_gby k@Zihbeklh\ ]
ilbpzfb gZ jZzaebqguo wlZiZo ihe_|Z JzZkkfhijghdiheknisqg kk\dix st
f jhijbylby gZijz\e_ggu_ gZ bkdexqg_gby Z\bZpbhphgqmgijhbkr
ihizrZgby ilbp Ij_~eh” _g gh\luc ih"oh” "ey mf_gvr_gby dhebq
k ilbpzfb

Dexqg_\u_ k&hhEdgh\_gb_ k ilbp_c hjgblheh]bg_kdb_ f_jhijb
hlim]b\Zgby ilbp
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ljh[e _f_ klhedgh\_gby ilbp k kZfhe |Zfh m \hpgdbdeZ
hgZz k fhf_glZz azZjh ™~ _gby Z\bZpbb <b_ji\bpuh \itkizZfhzegHd
khh[sbe Hj\bee JZcl \ ]h*m dh]"gZZ%e dmemjmMphat ihe
Q j a k _fv e I]h*mM jZchg_ -Ebg] rlZl DZebnhjgby ijhbah
I _j\uc nZlZevguc kemqgZc kZfhe | klihétghléKkyggk adcamhd _
gZ [hjlm £ ibehl HbhybHf ke_~m_1| mqgbhuhz\jv fy kZfhezlu
h[hjm~h\Zggu_ ihjrg_\ufb ~\b]Zl_eyfbb bfkelpjhgklbukihe |Z
ibehlu mki_\Zeb hp_gblv m]jhamhkliimafchg gh kddg hogblvky

K j "bgZ \ _dzZ agzZf_ gm_Ilky [mjguf jZa\blb_ f j_
"MblzZIl_eqld ijb\h~bl d jhkim iZkkZ bjkdbo Z\bZi_j \hahd
]Jh m \ fbj_ \uihegyehkyv feg j_ckhimlh \ feglh™m

< dgb]_ %LUG @WULDWHVRQW LDVQDICRYLY DQG 0DQC
ijb\h~blky klZlbklbdZ Z\bzdZlZkljhn \ualZgguo klhedgh\_

]h”*Z ih gZklhys__ \j_fy aZnbdkbjh\Zgh Z\bZpbhggu
\ dhlhjuo ih]b[eh dlbephY WZfhe |

]h~ \ fbjh\hc Z\bZpbb klZe j_dhjrguf gemlhev

Il _j_\_a _gguo iZkkZ bjh\ =* fej» g_eh\_d gh b ilbbcdhebc
k ilbpzZfb N_~ jZevgZy Z\bZpbhggZy Z~fbgbkljZphymKR:
azZnbdkbjh\zZeZz klhedgh\_gbc RIVWKHHTH VNRHFISLRDUWWAH

Jhkz\bZpbylh*gh nbdkbjm_1| [he_ _ khh[sgbbk h Kkl
ilbpzZfb < ]Jh*m [ueh azZnbdkbjh\zZig\h k\yagphbOoglkr
klhedgh\_gb_f \ha“mrguo km~h\ k ilbpZfbZdbo keng¥Z_
aZnbdkbjh\Zgh <k _1h azZ i_jbh™ kk \hatmrgufh] kmnZf
dhff _jg_kdhc Z\bZpbb ijhbahreh BEgphod_kghhklhkaggh\_ gl
\hamrguo km~h\ k ilbpZfb >BgnhjfZpbyhih [[h\ahiZkghk@®
JZkij_"~ e _gb_ Z[khexlgh]h b hlghkblu&vgWhué Ig\Z qgbkez
bgpb” _glh\ k \ha”“mrgufb km~Zfb dhff_jgk\kdzog gzi\d Zlpho
klhedgh\_gb_f k ilbpzfb azZ i_jbh” ijb\ih® _gh]9§Z jbkmgd_
N oTH. BHY
120 v -----c--=mmmmmmmeenesc- SEEDNCAO UHLUMAEHTOS . .....oono-ooe e 1107 T 12

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Jbkmghd Zkij ~ e _gb_ gbkeZ bgpb”_glh\ k \ha“mrguf
dhff_jg_kdhc Z\bZpbb k\yaZgguo kh klhedgh\_gb_f k il
ih Jh™u

48



< ]Jhkm~”ZjklI\_gghc Z\bZpbb \ i_jbh”™ k i h
Z\bZpbhgguo kh[ulbc aZnbdkbjh\Zgh hl h[s_]h gbk

\lhju hiq_1Z )8 _gzZxl qlh mgZklbebkv kemqgZb if
kZfhe lu djmiguo ilbp ]Jmk_c¢c mlhd qgqZ_d b ijhgbo \
dbeh]jzffz QIlh kha”Z | m]jham k_jv_aguo ih\j_ "~ gbc
"\b]zl e ¢ > BHWVERHVEVVRFLDWH @ >Z _ \ kemgZyo
ilbp k kzZfhe_1Zfb g_ ijb\h*yl d Z\Zjbyf hgb \uaulZx
nbgZgkh\u_ aZljZlu gZ \uiheg _gb_ \hkklZgh\bl _edgh]h
kgb™ gbx ijb[ueb Z\bzZdhfiZgbc b d kgb™ gbx [F
]Jhkm~ZjkI\_gghc Z\bZpbb

DZd 1ihdZaZe ZgZeba klhedgh\ _gby ilbp k \ha”
1iZ "Zgkdhc Z\bzZpbb qgZs_ \k_]h klhedgh\_gbyekligbpzZfb
f kypu ibd ijboh”*blky gZ Z\lmkl WIlh k\yaZgh k |I_f ¢
fghlh fheh”uo g_hiulguo ilbp k Zbll4dpb _£ gZ x] b
ithiz"Zxsbo \ kZfhe | i1 _jJEkigu e gb_ kemqgZ_ \ klhed
kZfhe Ih\ k ilbpzfb ih f_kypzf ij_"~klz\e_gh \ |Z[ebp_

LZ[ebpzZ J&kij_~ e _gb_ kemqgZ_\ klhedgh\ _gby kZfhe Ih
f kypzf

1h” 1h” 1h” 1h”
Yg\Zjv 173 218 Bxev 417 524
N _\jZey 176 160 A\]lmKkl 559 528
FZjl 232 287 K_gly[jw 479 462
ij_ev 266 282 Hdly[jv 438 527
FZc 344 373 Ghyljv 286 335
Bxgv 344 440 > dZJ[jv 242 228
K\ur _ \k_ o klhedgh\ _gbc ijhbkoh”beh gZ \ukhlZo

glh k\b” | _evki\m_| h gZb[hevr_c \_jhylghklb klhedgh\
wlZi_ \ae |Z beb ihkzZ*db WIb nZau ihe |Z b [_a ilbp
keh gufb JZkij_~ e gb_ kemqgzZ_\ klhedgh\ _gby kZfhe
\ukhlzZf the_IZ ij_"klZ\e_gh \ |Z[ebp_ ith kdhjhklyf ihe
JZkij_~ e _gb_ klhedgh\ _gbc ih wlziZf ihe_ _1Z ij_"klZ\e_g

LZ[ebpzZz JZkij_~_e_gb_ kemqZ_\ klhedgh\_gby kZfhe _IF
\ukhlzf ihe_1Z

1h”" 1h”
0- f 2000 2248
31- f 216 231
61- f 273 281
151-  f 173 180
301-  f 224 237
K\ur _ f 228 272
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LZ[ebpZ JZkij_ ~ e gb_ kemqZ_ \ klhedgh\ _gby kZfhe If
kdhjhklyf ihe |Z
1h” 1h”
0- df q 179 142
171- df g 213 186
201- df g 1630 1682
301- df g 448 567
381- df g 117 129
K\ur df g 92 112
G_ mklZgh\e ¢ 49 7
LZ[ebpZ JZkij ™~ e gb_ kemqZ_ \ klhedgh\ _gby kZfhe It
wlZizZf ihe 1Z
lh* 1h”
GZ klhygd 6 3
Jme gb 18 47
JZa[_] b \ae | 1090 1082
GZ[hj \ukhlu 582 631
lhe | ih fZjrimlm 50 52
Kgb™ gb_ 32 31
AZoh” gZ ihkzZ~dm 1160 1369
ljh[ ] 829 835
QZs_\k_]h klhediglhbkolhybeb k h~ghcijbbpjgh =
< j_amevlzZl_ klhedgh\ _gbc kZfhe |h\ k ilbpZfb \ ]h
g_agZgbl_evguo ih\j_"~ _gbc ]hA*m Kk
ih\j "~ gbc = b khhi\_IklI\ _ggh klhedgh\ _gbc hk
ithke “kl\bc \ ]h*m\ b ]htm J amevlZlu klhedgh\ g

kZfhe 1Zfb ij ~klZ\e gu \ 1Z[ebp_

KZfh_ hiZkgh_ ihke_ klhedgh\wdby\kdebep gbt ~\b]ZI
4ijboHhBiky

beb g kdhevdbo "®hZZ| e _khh[s_gb_aZz

f gvr_ |Zdbo kbImZpbc

fh gh ~he_I| _Iv ~h
g f "e _ggh < I|Z[ebp_
kemqgZb klhedgh\ _gby ilbp k kZfhe |Zfb

LZ[ebpzZlh\4_ "~ _gby kZfhe_Ilh\

Ij_~klZ\e gu

"keb k h~gbf
[eb Zcr_]h ZwjhihjlZkZMblkk$\ gy gth
ihke Aki\by d ¢

hldexq _

ithemqg_ggu_ \ j_amevlZIl_

ilbpZfb
Jh~ Jhn

H[l dZl ev ehdZ 53 51
Eh[h\h_ kIl _deh 23 28
Ghkh\Zy qZklv kZz 20 20
H bg "\b]Zl ev 171 189
>\Z M\b]ZIl_ey 8 9
Djueh kzZfhe _|Z el 103 115

\_jlhe 12z
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1h” 1h”
Nxa_ ey’ 28 23
RZkkb 8 14
O\hklh\h_ hi_j ¢ 27 14
>im]b 40 67

LZ[ebpZlhke ~kl\by \ua\Zggu_ klhedgh\ gbyfb ilbp k kZ1

1h” 1h"
lj_j\Zgguc \ae | 84 82
AZ"N jdZ ihkzZ"g 100 121
KZfh\udexq_ gb_ 7\ 29 24
lh Zj 1 2
JZajmr _gb_eh[h\h] 3 8
lh\j_ ’\_gb_\h[rb\ 5 3
nxa_ ey Z
Mom”r_gb_ h[ahjZ 11 14

<h \k_f fbj_ mqg_gu_ j_rZxl azZ”Zgqm dzZzd aZsblb
klhedgh\ _gby k ilbpZfb HAgh ba gZijZ\e _gbc aZshbl
klhedgh\_gby k ilbwlhfbijk_dlbjh\Zgb_ jZajZ[hldZ b ba]
Z\bZpbhgghc | _ogbdb kihkh[ghc ijhlb\hklhylv jZajmr _¢
ilbp 1Zd gZau\Z_fZy ©ilbp_klhcdhklv?

K ihyle _gb_f j_Zdlb\gh]h ~\b]ZIl_ey [ue \g_"j_g |IZdh
dZd ©aZ[jhk ilbp2 Kmlv wlbo bkiulZgbc aZdexqZ Iky \
"Mb]zZl_eb h[klj_eb\Zxl ba ki_pbZevghc ig_\fZlbg_kdhc im
< bkiulZgbyo bkihevamx\kikhflbhpbg dbeh]jzff H~”rgZdh
kemqgZy gZ =m”~ahg_ dh]~Z \ M"\Db]ZIl _ev ihiZeh y_kKhthevd

dbeh]jzffz dzZ ~uc b\?KjRi_ j _rbeb \dexqgblv \ I _klu i
djmig__.qZ_d

<uklj_eu ijhba\h?*ylky \ i _j ~gxx gZklv nxa_ ey Z i_
djueZ b o\hklh\h]h hi_j gby Z 1zZd ~_ \ jZ[hlZxsbc "\b
azZ"Zxlky fZzdkbfZevgh \hafh ' gu_ kdhjhklb klhedgh\ _gby ¥k

JZ[hqZy ehizZhdZ kimi_gb jhlhjz dhfij_kkhjz ijb k
aZl[jZku\Zgby ~hd'gZ \u”™_j b\Zlv ihiz*Zgb_ ilbpu hl ‘
\ aZ\bkbfhklb hl iehsZ”b \oh”gh]h dZgZeZ ~\b]ZIl_ey >Gh
MblZl_e_c¢c \ha“mrguo km~h\ @ Ijb wlhf ih\j_ "~ ¢
ijb\_klb d hiZzkghfm hldZam

D hkgh\guf hjgblheh]bg_kdbf f_jhijbylbyf highkylky

i hjgblheh]bg_kdh_ h[ke_"~h\Zgb_ jZchgZ Zwjh"jhfZz

i ebd\b”"Zpby mkeh\bc kihkh[kI\mxsbo kdhie_gkhL
Zwjh”~jhfZo

i ijh\_~ gb_ j_]meyjguo \bamZevguo b JZ"bt
gZ[ex™ _gbc

i k[hj b hp_gdzZ k\_~ gbc h nzZdlbqg_kdhc hjgblheh]b
\ jZchg_ Zwjh”jhfZz
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i hi_jzZlb\gh_ hih\_s gb_ wdbiZz ¢ kzZfhe_|h\ h |
fZkkh\uo i_j_ e 1Zo ilbp gZ imlb <K

i ijh\_~ gb_ aZgylbc ih Z\bZpbhgghc hjgblheh]bb k
hjl]ZzgbazZpbb \ha”“mrgh]h ~\b" _gby Zwjh”~jhfghc kem [u
k\yvaZgguo k hjgblheh]bq_kdbf h[_ki_q_gb_f ihe_Ih\

i \ g_dhlhjuo ZwjhihjlZzo ey hojZgu hl ilbp bkihe\
gZklghklb ihjh~u-dthgebj j _amevliZl fZehwnn_dlb\guc
ki _ pbZevgh h[mqg _gguo obsguo ilbp vyklj _{h\l bj k\wdgea\
khdhe [ZeZ[Zg khdhe kZikZg >Dmqgbgkdb @

i ijbf_g gb_jZaebgguo im]Ze

i bkihevah\Zgb_ijhiZgh\uo imr_d aZ kqg_I| k]JhjZgby
oehidb dhlihju_  keurgu g9gZ jZkklhygbb “h h”gh]h
ibjhl _ogbq _kdbo kj _~klI\ ©0ZeaZg? k iZzNBgslhol kHvlerguc
a\md \uklj _eZ hjzZg _\uc “ufguc ke_" b yjdmx \kiurdm >LC

i bkihevah\Zgb [bhZdmklbg_kdbo ljZgkeypby
fZlgblgmx e _glm hlim]Jb\Zxsbo djbdh\ ilbp b Zdmkll
hlim]b\Zgby ilbp I1Zdbo dZd ©O;_ jdmldmkiMgb\ 9RAe =+
@ird Gard Pro Super AMP D gZb[he__ gh\uf hlghkyl mevljZa
eZa_jgu_ kj_"~kI\Z hlim]b\Zgby

Dzd \b”™gh ijh\h~Abfuo f_j ”"ey hlim]b\Zgby ilbp
ij_~“hklZlhqgh gh ijboh”~blky ijbagZlv qglh gZ k_]Jh”~gyrg!
hjgblheh]bg_kdbo f _jhijbylbc g_ "~Zxl iheh bl _evgh]h wn
ihiz~Zgbc ilbp \ kZfhe lu ba ]h*Z \ ]h™ hklZ _Iky gZ \
ijbgbg_ Ih]l]h qglh \k_ i _j gbke_ggu_ hjgblheh]legzodd f _
kms_ kI\_gguf g_"hklzldhf Z bf_ggh bo ijbf_g gb_ h
jZchghf Zwjh”jhfZz

< |h \j fy dZd ihdZau\Ze ijh\_~ gguc ZgZeba hkg
ithizrZgbc ilbp ijboh”blky gZ \ukhlu ~h f mwjmfZe ¢
[he f

Hqg \b~gh glh gZ kh\j_ f gghf wlZi_jZa\blby gZn
\g_"jylv gh\u_ kihkhJu dhlhju_ iha\heyl mf_gvrbl
klhedgh\_gbc k ilbpZfb \g_ aZ\bkbfhklb hl gZebqgby kj_
Zwjh~jhfZo gZ \ukhlZo ~h f b kdhjhklyo ~h df g

lh fg_gbx Z\lhjh\ gh\uf b i _jki_dlb\guf Kkihkh[hf
jZaf_s_gb_ gZ [hjlm \ha“mrgh]h km~*gZ Z~Zilb\ghc mevl]j
MM dhlhjzZzy \ hlebqgb_ hl [bhZdmklbgq_kdbo hlim]b\.
ijhlb\ ex[uo ilbp Z g_ hl*_evguo \b”h\

JZaf_s_gb_ :MM ij_~mkfZljb\Z_I|ky \ jZchg_ \oh”gh]h
g_ihkj_~kI\_ggh \ kzfhf \oh”~ghf mkljhckI\_  eb[h \ il
]Zahlmj[bgguo ~\b]Zl e ¢ jbkmghd LZdh_ jZaf_s_gb_
gZb[hevr__ dhebq_kl\h ihiz~rZgbc ilbp ijboh”blky gZ "\b]
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JbkmghdBaft g gb_ m]JeZ mklZgh\db meviljZa\mdh\h]h

MM jZ[hlZ_| ke_"mxsbf h[jZahf MevljZa\mdh\hc
] _ g _jbjmy a\mdh\u_ \hegu qZklhlhc [he__ d=p Z~"Zilb\
ijhkljZzgkI\_ggh]h iheh  _gby b IjZz _dlhjbb ihe_ 1Z kZfhe_
mklZgh\db mevljZa\mdh\h]h baemqgZl ey \ JhjbahglZe\
iehkdhklyo jbkmghd L f kZfuf ijhbkoh”bl azZ[eZ]h\j_f
ilbp ba jZchgZ ij_~iheZ]Z fh]lh gZoh ~ _gby kZfhe 1Z
azZ"Zgghlh fZjrimlZ ihe 1Z

;B;EBH=J:NBQ?KDBC KIBKHD

1. BgnhjfZpby ih [_ahiZkghklb iheFlh\ NL~ jZevgh_ Z]_ glkl
\ha”mrgh]h ljZgkihjlZz JhkZ\blZlpdy t

2. DmgbgkdbHijglklheh]bg_kdZy [_ahiZzkghklv Dbrbg_\kdh]h Zw
Dmqgbgkdibkk jlZgBEykhbkdZgb_ mqg_ghc kl_i_gb dZg”b”*ZIlZF[bheh]b
2016. £ K -104.

3. Ghjfu e _Ighc ]Jh*ghklb "~\b]Zl_e_c¢c \ha“mrguo km~h\ :\bZy
QzZklv F £ F_"]Jhkm~Zjkl\_gguc Z\bZpbhggucimigdd! | +

4. IlbpZ vs kZfhe _| >We dljhgguc j _kdnjkk@d "hkimiz
https://pikabu.ru/story/ptitsa_vs_samolet_6881046Z1Z h[jZs _gby

5. Report of the Associate Administrator of Airports Office of Airport Safety and
Standards Airport Safety & Certification Washington, DC, Juiy 2019, e-version/ Federal Aviation
Administration National Wildlife Database Serial Report Number 25
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<EBYGB? L?FI?J:LMJU G: IJHQGHKLYV
DHFIHABPBHGGBO.?JB:EH<

Jhlh\ G <
@ jlb_\ > G
<MGP <<K ©<<: bf ijhn G ? @mdh\kdh]h b X : =z
] <hjhg_-
< KklZIlv_ jzZkkfhlj_gZ b ijhzgZebabjh\wZgBEgnjZgkmdlggz \
.jdlbg_kdhc ahg_ < jz[hl_ ijb\_~ g dpzldbéjbh[ghgby

dhfihabpbhgguo fZIl_jbZeh\ e _1Zl_evgwk&kflijiZzgZzlhijhgdhklv
dhfihabpbhgghlh fzZl_jbzZezZ ijb k\_jogbh&dbo Ijb\fi*jgflun

j_amevlZlu wdki_jbf_glZevguo bkke_@éhgbdbgbighidqighkjlb® m”~Zjgh
\yvadhklb ijb k\_jogbadbo I_fi_jZImjZoahjoZ 2dsflymk zK
fbgmk zK

Dexq_\u_ ke&tidihe | k\_jogbadzy |_fi_jZIlmjZz dhfihabpbhgg
:jdlbg_kdZy ahgZz

:dlb\guc bgl_j k d hk\h_gbx :jdibg_kdhthalgdpd \ dinkglp
\_dZ k ihyle_gb_f e_"hdhehlo 4hgdB§ZeZ | _jjblhjbb :jdlb
kljhylky iheyjgu_ klZgpbb gZ dhlhyggu\ “mllklyjHehrleq kd
gZ[exN_gby < ]hAm [ezZ]lh~Zjy B\zZigmZglgmb iNgygery Ik
i _j\Zy \ fbj_ ~j_cnmxsZy klZgpby ©OKK\ jguthftiZexkéyjgu
klZgpbb \uihegyxl Zdmklbqg_kdh_ kefb ®bjladhjBreh”~dZk
46@ GZ k_]h~rgyrgbc ~ gv d :jdlbqg_kdlghkbhgy fghkkb
| jjblhjbc jbkmghd < ]hAm \hgehlbMdERdimfx [p ab”™_ ¢
Jhkkbckdhc N_" jZpbb "h[Z\e _gu _shjbc kdhevdh | _jjbl
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Jbkmghd:jdbbg_kdZy ahgZl M3ikkjdhjby FmjfZgkdhc
21 _jjblhjby G_g_pdh]lh Z\lhghf@hdh_jhdjmjady Qmdh
Z\lhghfgh]l]h hdjmlZjjblhfby Y{fGelg pdh]h Z\lhghfgh
41 x| _jjblhjbb fmgbpbiZevguo h[jZah\Zgbc ©; eviduy
jZchga O©Ehmokdbc fmgbpbiZevguc jZchg? He®dD
jZchg?a J kim[ebdZ DZj egjbyhjby tfmgbpbiZevgh]h
]hjhrkdh]l]h hdjm]Z ©<hjdmlz?2a J; 6&in]gbdZjdohfpuck
memkZ J _kim[ebdZ KZoZl| _ Yjbihjyb Jhjh*kdh]h hdj
GhjbevkdZz LZcfujkdh]hG >ghediglh fmgbpbiZevgtl
LmjmoZgkdh]h jZchgZ DjZkghyphythbc:jdwjZg] evkd F
fmgbpbiZevguc jZchg ©Gh\Zy A _fey? kivwZgk#avkd
e _"h\bluc hd_Zg

< :jdlbg_kdhf j_]bhg_ gZ[ex"Zxlky gddgzly fo_kXlgpggb
gZjm gh]h \ha”“moZ |Z[ebpZ >| Ijh\BazZz kmjkh\uo@
debfZlbg _kdbo mkeh\bc iehlghklv gZk be igtwyhffde fgivijdZ
jZ[hlzZzxl \Zolh\uf f_Ih~hf

LZ[ebpZOZ4Zdl jbkibdb fZdkbfmfh\ b fbgbfmfh\ | _fi_jZIm
.jdibdb

Temmeparypa, °C
< = = I =] = R
Paiion g 2 g§:§ %2 8 z 2 8§:% =83 s
= ; o = o = QDO = = E’ o = o = Qo - g
ApPKTHKI o = g2 F 3 2= 3 g = T2 F3|2EE8
E S o 3 o, b & E B = = ol o g8
o = = 5] an e Q = = o T E =
8 = - = 3 = il I
[ o A o = o M
0,1 | 09 o F 0,1 [ 09 | @®
Sana (EL 32 27 | 22 8,6 48 44 | 32| 4183
(Bapanneit)
HerTpatbibi 38 31 | 22 7.5 54 48 | 42 | -333
(Tugkcu)
Bocrounsrii 25 21 16 55 45 43 | 35 216
(Yoanen)
ApkTHuecKkuit
Oacceiin (80° 4 — — -0,2 -52 — — -31,0
c. 1, 16°B. )

GZ | _jjblhjbb azZziz”~ghc qzZklb ~_e_ dg "hjhZgApIk ik
kjZzZ\g_gbx k p_gljZevghc gZklvx jbkmghd
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Jbkmghd zZablb_ "~ e _agh”hjh ghc b fhjkdhc bgnjZzl

Kb[bjb
Dzd \b”gh ba jbkmgtlzklhgghc qZklb ~_e_agh”hj
bgnjZzkljmdImjZz hlkmlkl\m_1 FhjkdzZy gzZ\b]Zpby bf__1I| |
gZqbgZz_Iky k fZy ih hdly[jv \bZpbhggu_ i_j_\ha

dim]Jeh]h*bggmx Jjmahi_j_\hadm ihwlhfm Z\bZpdby Yy |
wlhlh j_]bAhg4dhke_"~gb_ J]h*u gZ[ex*Z_|lky \hajh *_gb_ ihe
ijhbkoh”gkf_gZ b fh”_jgbaZpby «ZzZikheZKhhY_gbb ihklhyg
\hajZklz_1 ~hey ijbf_g_gby kh\j_f _gguo #alfih=abetb\hgd Z
jbkmgd _ij_"klZ\e_gZ "~hey ijbf_g_gby dhfihadbpdhh\gguo
dhgkljmdpbb \ha“mrgh]h km~gZ PK_ebg k

30%
25%
20%
15%
10%

5% -

0% -

Vv oAx o ] X A X @ AV O LD ©
F W& EETL TN
¥ NN 10 UL A A .{oo & .(0\)

v}

Jbkmghdhety dhfihabpbhgguo fZI _jbZeh\ \ dhgkljn
km~gZ
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Dhfihabpbhggu_ fZl_jbZeu wdhghfbqg_kdb wnn _
aZj_dhf_g~h\Zeb k_[y "ey | _o we_ f _glh\ dhigljenvoghbld i
zZiizjzlz 1*_ g_hJoh”~bfu \ukhdzZy ijhqghklv b ~_kldh
khhlghr _gbyo >:\_jbgdbg < ZkbzZkl@h gbb dhfihabpbh

fZl _jbZeu yl\eyxlky gZb[he_ _ i _jki_dlIRAfdufb< fZjhpbKkEk
wdkiemZlZpbb ih we f glZf dhgkljmdplglu iidZH"ZHby\h:
ihklhjhgg _1h ij_~f_1Z lhwlhfm baf _g _ob_ kfhokldbqg

dhfihabpbhgguo fZIl _jbZeh\ ijb gbadbp MNKklfZ\¢XImjZlmevrhc
bgl j_k "ey ki_pbZebklhX\bgZplwhgghc kem [u

>ey jZkq_|Z ijhgghklguo oZjZdl _jbkipdlHlid aZkikihlylguc
fZl jbZe DEMkK gZihegbl e fbEK\yamxsbf WGN; Wdki_jb
ijh\h"beky \ mkeh\byo k\ _jogbadbo rhkfi_ jZIKn{thIflhlgg k |
HoezZ ~_gb_ h[jZaph\ ijhba\h”beb \ kirZxsZevoghkl|Zighéd
jbkmghd k ihi\h$4k]h ’\bhdkb’\Z mlekphMZ] Kidv~rZ  HJ[jZa
ojZgbebkv \ mklZgh\d _ gZkh\gob | Kmllzdmj&ZgZa

I \
{

JbkmghdHoez ~ gb_ h[jZaph)

BkiulZzgby ijh\h*bebkv f Ih~hf ih RZjib BKbHuU
h[jZaph\ [jZebkv [_a gZ”"j_aZ jbkmdhd m~r"Zj@azZ\ijZ\d|hy
N eZehkv iZjZee_evgh jzZaf_jm k m”*Zjhh” hlevglbghd
ih\_joghklb h[jZapZ jbk

JbkméhdlZaf _ju h[jZaph\ b ko_fZ h[hagZqg_gbc
gZijZ\e _gb _:InAd4¥vjZ\e gb_ m¥rdjjbgZ h[jZmplhesbqg:
hijZapZ

JZajmr_gb_ h[jZapZ hkms_kl\eyehkv gZ fZ¥lgbdh)

jbkmghd HJ[jZa_p mklzZgzZ\eb\Zeky gZ gb gb_ -5hihju
kbff ljbgqgh hihjzf <k_ ih\_joghklb h[jZaph\ [ueb \aZbfg
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b i _ji_g*"bdmeyjgufb pZjZibgu \fylbgu jZdh\bgu b
ih\_joghklb b djZyo h[jZaph\ g_gZ[ex"Zebkv

JbkmghdFZylgbdh\uc dhi5 | FD

JbkmghdH[jZapu ihke_ bkiulZgbc ijb jZaguozkifb
| fi_jzImj_ fKb[l#fi _jZImj_ fbgmk ijf K_fN §ZImj_ fbgmk

J ameviZlu ijh\_* gguo bkiulZgbc dhfibZepbhygMo fZ
gZ m~Zjguc balb[ ij_~klZ\e_gu \ |Z[lkerhgd _Ba bZpebph
ke _"m_1 qgqlh m~"ZjgZy \yadhklv mf_gvrZ_ IkyZkmmé_gvr_gt

LZ[ebpZBktulZgby gZ m~Zjguc bal]b]|

< <j fy q| L _fi jZImjz| M~ZjgZy \yadhkfv
1 3 - 60 26
2 3 - 20 30
3 3 - 10 34
4 3 0 36
5 3 10 37
6 3 20 38
7 24 - 60 26
8 24 - 20 30
9 24 - 10 34
10 24 0 36
11 24 10 37
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i <j fy q| L _fi jZImjz| M~ZjgZy \yadhkfv
12 24 20 38
13 120 - 60 24
14 120 - 20 28
15 120 -10 30
16 120 0 36
17 120 10 37
18 120 20 38

LZdbf h[jZahf ijh\_~ ggu_ bkke_ "h\Zexyvik&\dheygl kb
glh h[jZapu ihke_ Ag_c \ha”_ckl\biy jRmpgpmadbgik
ihdZau\Zxl g_kdhevdh gb _ ih]lehs_glyy fwig[jZdpunk-ZhXke
gZkh\h]h \ha”_ckl\by -h«lbbamkelwighf _Ih*hf hkfhljZ jZajmr._
h[jZaph\ [ueh h[gZjm _gh qglh ijb k\[ZlowjZaodhbphdkdih*bl
jZkkeZb\zgb_ fZljbpu fZl_jbZezZz b jZajmévNhlahdhfgglll
bkke_ _"h\Zgby ihdZazZeb fZl_jbZe kiddbhibiky Kheogbajdb
| fi_jZIlmjZo b \ f_gvr_c Kkl_i_gb kihkh[ljgsbighlmbblv
ke ~h\Zl _evgh fZl _jbZe ihlJehszZ | f\jg¥y bwig |Z]dby\gZ m~*2

;B;EBH=J:NBQ?KDBC KIBKHD

1. :\ _jbgdbg IDhfihabpbhggu_ fZl jbZeu \ Z\bZpbhgguo kbeh\(
Il : :\_jbgdikghkeZ\ev Y=LM k =

2. 1_ljh\z : 13Z[hlhkihkh[ghklv de__\ b fZl_jbZeh\ edZbpo hkg
[ebadbo d ijb[j_"guf mkeh\byf :jdibdWz G IN | HphdbgZz B : RZjh\Zz
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3. K_ebg <JzZK\blb_ fZehc Z\bZpbb :jdibg_kdhc ahgu Jhkkbck
K < K_ebg : < RiZzd < : K_jh\Z 'gZebl2045.kdbc \ _klii§bd KN
31-37.

4. Rbjhdhjz~;:jdlbdZz b K_\_jguc fhjkdhc imlv ;_aAlikdkighklv
Jhkkbb . Rbjhifhjze q_ K
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:G:EBA <:JB:GLH< KGB@?GBY RMF: < MKEH<BYO
JHKL.BGL?GKB<GHKLB <HA>MRGH=H ><B@?GBY

Jm[ph\ ? : dZg”™ |I_og gZmd
:gxlhgdbgz : K
>vyq _gdh\Z F <

KZgdl | _j[mjlkdbc JThkm~ZjkI\_gguc mgb\_jkbl 1 ]jz ~Zgk
] KzZgldll_j[mj]

Dhfbl_I f_"~mgZjh~"ghc hjlJ]ZgbazZpbb ]jz'"Zgkdhc d\BXpbb ih :
ki _~u h[ty\be qlh \ gZklhys_ _ \j fy ijbhjbl _Ighc azZbB®Zq c vy
mjh\gy Z\bZpbhggh]h rmfz ~ey ij_~hl\jZs_gby g_]Zlb\gh]h
nbabheh]bg_kdh]h b jza”jZz Zxs_]h \ha”_ckl\bc dhlbph_dA]lml
gZjmr_gby kgZ b gZjmr_gb_ dh]gblb\guo Kkilhk\h[g hku Je Z&gkil ZI
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gZijZ\e_gby j_r_gby ijh[e_fu Z\bZpbhggh]h rmfgb Z dHf\wagh
ko f djuezZz b kbkl_f g _kmsbo ih\_joghkl_c \@ud gb _
Imj[hj_Zdlb\guo "\modhglIlmjguo ~\b]Zl_e_c¢c b gh\uo Imj[h\bgl
l1Zzd"_ mklzZzgh\dZ kZgblZjguo ahg \ jZchgZo \uihelgkfgbdbygmae 1Z
Dexq_\u_ kehdZsblzZz hdjm Zxs_c CAREP"u Z\bZpbhgguc rmf
ijbzwjh~jhfgzy | _jjblhjby Z\bZpbhggu_ ~\b]Zl_eb

<\_"_gb_

< gZr_ \j_fy gZ ihklhygghc hkgh\_ bamqgZxlky kihkh[i
WIlZ az~ZqZ h[ty\e _gZ dhfbl_Ihf f_""mgZjh~ghc hj]Zgb:
Z\bZpbb BD:H ih aZsbl_ hdjm Zxs_c¢ Kkj_"u FRPPL'
environmental protectiont &$(3 ijbhjbl_Ighc ihkdhevdm rmf \
fgh™ _klI\h g _]ZIb\guo ihke_ "kl\bc "ey ex”_¢c b g_h[oh”bff
mjh\ _gv &%$(3 gZgqZe bgbpbZlb\m ijhba\h~bl_e ¢ Z\bZp
h]jZgbgq _gbx ~himklbfh]h mjh\gy rmfZ \ha“mrguo km”h\
gh\hc | _ogheh]bb kgb  _gby rmfZ \ dhgklpondypitteecokZfhe _
Aviation Environmental Protecti¢n

wjhihjlu dhlhju_ m" _ kms_klI\mxIl k_]h~gy “he gu [t
ijhl_klbjh\Zgu gZ ihdzZzazl_ev Z\bZpbhggh]lh rmfz 1zZd
Zwjhihjlu < i_j\mx hqg_j_"v gZ “Zgguc fhf_gl ijbf_gyxlky
\g rg_]h aZ]Jemr_gby Klhblv hlf_Iblv gZb[he_ _ \Z guc
rmfZ #wlh bkihevah\Zgb_  a\mdhih]JehsZxsbo dhgkljmdy
g _[eZ]hijbylgh]h \ha” ckl\by \ha”mrguo km~h\ yl\eyxlky
baemq _gby rmf \u[jhku aZ]jyagyxsbo \ s kI\ b a\mdh\h

k -72].

<k _ fu klZzedb\z _fky _~ "~g_\gh k Z\bZpbhgguf rmfhf
NZT  k_eZo < gZr_\j_fy Zwjhihjlu gZoh”~ylky dzZd jy~hf
b jy*hf k »_j \gyfb Ljm~gh ij_~klz\blv dZdh]h nmmpigy "~h
gZghkbl Z\bZpbhgguc rmf "bagb ex” _c¢c \ ]Jhjh*Zo ]~_
"hklZlhggh [hevrZy gZ]jmadZ gZ hdjm Zxsmx kj_"m >e\
Z\bZpbhggh]lh rmfz ij_"~_ \k_]h g_h[oh”bfh mf_gvrblv r
Imj[bgZfb kZfhe 1Z WIlhc azZ”Zg_c aZgbfzZxlky ki_pb.
hjl]ZzgbazZpbc b \ gZklhys_ _ \j_fy bfb jZajzZ[hlZgh g_
kgb  _gby Z\bZpbhggh]h rmfZz

F_Ih~u kgb _gby Z\bZpbhggh]h rmfz

< ]h*m :kkzf[e__c f_""mgZjh~ghc hjl]ZgbaZphbt
Z\bZpbb [ueZ ijbgylZz j_ahexpby dhlhjZy iheh ' beZ gZq
f_""mgZjh~guo lj _[h\Zgbc i h fZdkbfZevgh AhimklIbf
Z\bZpbhggh]h rmfZz ;ueZ h[hagZqg_gZ ZdlIlmZevghklv |
\ha”_ckl\by Z\bZpbb \ jZchg_ Zwjh”jhfh\ ijb \ae_|_b ihk
hibku\ZeZ h[sb_ ijZ\beZ dezZkkbnbdzZpbb rmfz f_Ih”u
baf j gby Z 1Zd _ h[sb_ ih?”oh”u d k_jlbnbdZpbb <K |
rmfm gZ jZaebgguo wlZiZo ihe_IZ Djhf_ Ihl]h BD:H |
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ih*oh~u 7~ey kgb _gby rmfzZz b f_Ih”"bdb dhgljhey aZzZ
ijbZwjh”~jhfghc |_jjblhjbb FZIl_jbZeu kh”™_j Zsb_ j_am
] _Zdpbb ex” ¢ gZ Z\bZpbhgguc rmf jZaebqghc bgl_
hift “bg _gu \ Ijbeh  _dbbhg\ _gpbb h f_ ""mgZjh~*ghc ]jZ°
Z\bZpbb >ljbeh” _gb _ @

< p_eyo kgb  _gby rmfzZ \Z gh mgblu\zZIv khhI\_lkl\mx
m " gZ klz~bb ijh_dlbjh\Zgby \ha“mrgh]h km~gZ beb ij
fhrbnbdZpbb kms_kl\mxsbo fh?_e ¢ <K Ijh[e_fZ |j_[m
j_r _gby b “he ' gZ mqgblu\zZlv IZd"_ b wdhghfbqg_kdmx khk
azZljZlu ijhba\h”bl _e ¢ Z\bZpbhgghc | _ogbdb aZzZljZlu
kem ' [u ih hj]ZgbaZpbb \ha”mrgh]h b gZa_fgh]h "\b" _gby
kKh[kI\_ggbdzZz Zwjh?jhfZ dhlhjuc h[yaZg mklZgZ\eb\Zlv i
rmfZ dhgkljmdpbb

lhfbfh ~hjzZ[hldb ~\b]Zl_e_c¢ dhgkljmdlhjkdb_ [xjh
fhr jgbaZpbb ko f djueZ b \g_"j _gbx gh\uo Ibih\ g_km:
Bkihevah\zZgb_ \ h[l_dZ_fuo ih\_joghklyo kZfhe_1Z b \ .
] hf ljbg_kdbo nkZffht wnn_dlb\gh_gZijZ\e _gb_ kgb _
dhlhjh_ kgb " Z | Imj[me_glghklv ]Zah\h]h ihlhdZ b \ha’
"he gu h[ezZ”ZIlv gbadbf mjh\g f rmfZ ijbhjbl_Igh \ jZct
"beuo ihk_e _gbc GZ ~Zgguc fhf_gl jZajZ[hlgbdb Ahklb]e
\ wlhf gZijZz\e_gbb gh hij_* eyxsbf bklhqgbdhf rm{fZ \ha
ij_"g_fm hklzZzxlky kbeh\u_ mklZgh\db

Kbeh\u_ mklZgh\db khojZgyxl ihabpbx gZb[he_ _
bklhgqgbdZ rmfZ g _kfhljy gZ \ukhdbc mjh\_gv \g_"j_gby
"hklZlhggh [hevrhc mki_o \ \hijhkZo dZkZxsboky kghb
dZkZ |ky ijbgbg \hagbdgh\ _gby a\mdh\uo dhe_[Zgbc [h
hkgh\guf bo bklhqgbdhf y\ey Iky jZ[hg__ | _eh ~"\b]
jZkdZe _ggu_ ]Zau \ujulzZxlky ba khieZ k \ukhdhc
Imj[mebabjmxl "hklZlhggh [hevrhc h[t _f \ha“moZ W k\hx
kbevguc rmf LZd ~_ f _oZgbg _kdb_ 2~ 1Zeb 1Zdb_ dZd d
yleyxlky k_jv_agufb bklhgqgbdzZfb rmfzZ >ey | r _gby ¢
Z\bZpbhggh]h rmfZ kms_kl\mxsbo b jZajZ[Zlu\Z_ fuo ~\b]
f Ih~” ijbgm~bl_evgh]h ]Jemr_gby Imj[bgu Ihkdhevd
f oZgbg_kdbfb bklhgqgbdzfb ihjh ~Zxsbfb rmf \ ~\b]ZI
\_glbeylhj b khieh bf_ggh bo fh*bnbdZpb_c¢ b aZgylu
\_ "msb_ dhgkljmdlhjkdb_ [xjh Lzd _ kms_klI\m_ | f_ Il
"b]zl_ey gZ ihgb  _ggu_ j_"bfu jZ[hlu qlh ZdImZevgh \ j
b "beuo ihk_e _gbc >;hevrmg#l k

ljbqgbgZ \hagbdgh\ _gby rmfzZ hl jZ[hlu ehiZlhd
\ujul\Zxsboky ba khieZ jZkdZe _gguo ]Zah\ \ p_ el
G _jZ\ghf_jghklv khanrz\Z_ fuo ihlhdh\ Jhjyg_]h b oheh”gh
d nemdimZpbyf b ehdZevguf k\_joa\mdh\uf | _q _gbyf
dhebq_kI\Z hgzZ]h\ \hagbdgh\_gby 1Zdbo |I_q_gbc beb m)
j_adh \hajzZklZ_ | mjh\_gv rmfZ 1Ijb wlhf kha”rzZ\Z_ fuc rm;
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rbjhdhc ihehkhc ki_dljZz azZo\Zlu\Zy qZklhlu hl Kk\_joc
\ukhdbo :gZeba nbabdb ijhp_kkZ \ul_dZgby jZkdZe g
A\modhglmjgh]h "*\b]Zl ey iha\hebe k~ _eZlv \u\h” h
\ha“mrghc kj_~_ mklhcgb\h]h dZgzZeZ ih  dhlhjhfm
dhe_ _[Zgby \ukhdhc fhsghklb

?keb ]Jh\hjblv h kZfuo kh\j_f _gguo Z\bZpbhgguo "*\b].
mjh\g_f “"\modhglmjghklb |h hkgh\ghc \deZ” \ blh]h\uc
jZaebgguo |j_ "bfZzo jZ[hlu \ghkbl rmf hl dhfij_kkhjZz
\_glbeylhjghc kimi_gb AgZqgbl_evguc rmf \_glbeylhjzZ \
Zwjh~"bgZfbqg_kdbfb bklhggbdzfb dhlhju_ k\yaZgu k ij_|
wg_jlbb ihlhdzZ \ wg_j]Jbx \hafms_gbc

>ey mkljZg_gby hibkZgguo ijbgbg \hagbdgh\ _gby r
ijhljghabjm _Iky jZajZ[hldZ Z\bZpbhgguo ~\b]Zl e @ ihk
ijbgpbiZzo jZ[hlu [bjhlZlb\gu_ \bglh\_glbeylhjgu_ "\b]Z|
j_"mdlhjgu_ Imj[h\_glbeylhjgu_ ~"\b]ZIl _eb *7) ljb
Ahjz[ZlulZivky b kms_kl\mxsb_ | _ogheh]bb gZijbf_j
MblzZl _eb kh k\_jolukhdbf mjh\g_f “\modhglmjghklb WI
bf Iv f g _ \ukhdb_ ihdZazl_eb rmfZ \ hlebgb_ hl kms_|I

lh | _amevlZIZf bkke ~h\Zgbc dZkZxsboky ZgZebaZ
kgb™ _gby rmfzZz kzZfhe_ |h\ jZkkfzljb\Z _Iky \ZjbzZgl mklzZg
kZfhe 1Zo fhsguo Imj[h\bglh\uo ~\b]Zl _e_ ¢ k gbadbf mjf
lhieb\Z Wim b~ x ih” _jZe F_""mgZjh~guc khxa |
Z\bZpbhgghc | _ogbdb , &&%$,$ hif _Ib\ glh Imj[h\bgl
hlebgZxlky b ~hklZlhggh gbadbf mjh\g f rmfZ >ey ijh
aZf_jh\ [ue \u[jZg kZfhe_ | %YRPEDUGLHU 4 k "\b]zl_e
k r_klvx ehizZldZfb dhfiZgbb '"'RZW\ ;ueh mklZgh\e _gh
\ha”mohaZzZ[hjgbdZ b dhfij_kkhjzZz Z 1Zd _ m\_ebqg_gb_ qgb
kms_ kI\_gghfm mf _gvr_gbx Imj[mebaZpbb \ha”“mrgh]h
ke ~kl\b_ mf_gvr_gbx mjh\gy rmfZz

ljbf_jZfb \g_"j_gby ih”*h[gh]h ih*oh”Z y\ey |ky bkihe
3: $ \ fh*bnbdZpbb kzZthe>1ZlZg _ bkihevah\Zgb_1Zdbo
fh*bnbdZpbyo hi-fjZzdbbgh kdh]h -IN\Zgdkghjlgh]h kZfhe 1Z

< "\mo kemqgZyo mjh\_gv rmfzZ [ue kgb _g ~h ghjf
"hdmf_glZo BD:H ”“ey kZfhe_Ih\ wlh]h IbiZz WIhl mki_
khljeZkh\Zgb_ f fh*bnbdZpbhgguo baf_g _gbc \ ] hf _Ijbb
ih\_joghkl_c ieZg_jZ b kbeh\hc mklZgh\db

Gb ey dh]h g_ k_dj_|I qlh Z\bZpbhgguc rmf hkh[_g
\ae 1Z b ihkz~hd \hamrguo km~h\ qlh g _[eZ]hijbylg
dhfnhjl_ ijh b\Z[gelhywe "Zsbo "beuo d\ZjlZeh\ >ey j_ r_
ijh[e_fu Zdlb\gh \g_"jy_I|ky ijh]jzffz ©6LOHQFHU?2 J]eZ)\
jZajzZ[hlZlv f_ju ih kgb  _gbx mjh\gy rmfZ \ g _kdhevdh |
kg | \u® _e gby kZgblZjguo h[eZkl ¢ \ jZchgZo \ae |Z b «

<k_bkke_"h\Zgby b ijhp_"mju dZkZxsb_ky ijh[e_
mjh\gy rmfZ ijh\h”*ylky \ khhl\_Ikl\bb kORHMMKLZ\bZpbhgguc
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>himklbfu_ mjh\gb rmfzZz gZ | _jjblhjbb "behc azZkljhcd
baf j gby?2 ]  mdZaZgu “himklbfu_ mjh\gbh rmfzZ gZ
| _jjblhjbyo b | _jjblhjbyo "beuo fzZkkb\h\ ijb \ae | _ ijt
kzfhe Ih\ b \_jlhe_Ih\ Z 1zd _ ijb klzZjl_ b ijh]j_\_ ~\b]
>=HKL -2014, 2015].

<ukhdbc mjh\_gv rmfZ hdZaulZ | agZqbl _evgh_\el
ex™ _c Wlh ijhy\ey Iky \ [_kkhggbp_ gZjmr_gbb | °
ijh"he bl _evghklb kdzZaulZ _ Iky gZ khklhy g4k igm Mgkt cb
kbkl _fu qgq_eh\ _dZ b agZgbl_evgh mom”rzZ | h[s__ d
kh\j _f gghf fbj_ k ihklhygguf m\_ebqg_gb _f gZk_e gby
m\ _ebq_gb_f dhebqg_klI\Z i\hjaj\dkllzd | tb dhebqg_klI\h q_
ih "\ _j° _gguo \ebygbx Z\bZpbhggh]h rmfZz

< gqbke_ wlbo ex”_ ¢ hdzZaulzZxlky g_ Ilhevdh °“bl_
ihk _e gbc Z lZzd" e lguc wdbizZ" Hlebqgbl _evgh
ijhn_kkbhgZevghc ~_yl evghklb ijb f_ ""mgZjh~guo il
ijh~"he bl _evghklb yley Iky 7ebl_evghklv jZ[hg_c kf_gt
khklz\eylv gqZkh\ g_ij_julgh]lh ithe_1Z 1Ijb wlhf \ dZ[bg_

Ahklb]z | A7 "Tjb wlhf [hevrmx qZklv ihe 1Z mj
himkdz Iky gb>_  7;: b ihqglb iheh\bgm \k_]h ihe _lIgh]h
\ha~_ckl\m_ | rmf [he_ Ao WIh fh' I ijb\_klb d ij_

N 1jZ"Zpbb Z \ g _dhlhjuo kemqgZyo b ihegmoisehnduycedk e mo
KHDULQJ ORVV F_ju ih ij_"hl\jZs _gbx g_]ZIb\gh]h \eb)
lzd"”_ f _Ih~u f_~bpbgkdh]h hk\b” | _evkl\h\Zgby g_h[oh”I
gZqZeZ " _1jZ"Zpbb kemozZ ijb\_* gu \ j_dhf_g~Zpbyo
Abj_dlib\Zo ?\jhi_ckdh]h Kh\_1Z >Jmdh\h”kl\h ih Z\bZp
20172.

<u\h”u

GZ hkgh\Zgbb ZgzZebaz \ha”_ckl\by Z\bZpbhggh]h 1
ij_~ijbgylv ke _~"mxsb_ f _ju

i mkdhjblv \g_”"j_gb_ \ Jhkkbb j _dhf_g~*Zpbb f
hjl]ZgbazZpbc ih mklZgh\e gbx aZsblguo jZchgh\ gZ
| _jjblhjbb k mklzZgh\le_gb_f b fhgblhjbg]hf mjh\gy r
| _jjblhjbyo

i \g_"jblv djblL)DBEN djbl_jbc hp_gdb \ha”_ckl\by gZ
rmfZ hl jZaguo bklhqgbdh\ >=HKL J @ \ klZg”~Zjl =HK
22283- "ey h[hkgh\Zgby mklZgh\e_gby ghjf ih mjh\
ijbZwjh”~jhfghc | _jjblhjbb

i jZajz[hlzZlv j_dhf_g~Zpbb ~ey ijhba\h”bl_e_c¢ Z\bz
ih deZkknbdZpbb <K ih djbl_jbx kha”zZ\Z_fh]lh bfb rmfzZ g
ihe |Z P_e_khh[jZagh j_dhf_g”*h\Zlv mklZgZ\eb\Zlv ihjt
"ey g _\gh]h b ghggh]h \J _f gb bkihevamy kbkl_fm 4&

< jZfdZo klzZlvb [ueZ ijhZgZebabjh\Zgz ijh[e_fZ Z\b
ihkdhevdm hgZ y\ey |ky ~ ckl\bl_evgh ZdImZevghc \ ¢
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k _jv_agh d wlhfm \hijhkm ~he gu hlghkblvky jZajzZ[hlgbd
Z\bZpbhgguo "*\b]Zl e _omjkukjmbe\bZpbhggh]h rmfZ khe
lhevdh gZjmr_gb_ dhfnhjlZ ijh b\Zgby ex”™ ¢ \ [ebae_ "z
imgdlZo Z IZd"_ hdZaulZ | agZgbl_evgh_\ebygb_ gz a”

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;hevrmgh\ X Hp_gdZ jbkdh\ a”“hjh\vx gZk_e_gby b e_lg
liZ "Zgkdhc Z\bZpbb ijb \ha”_ckl\bb rmfzZ b \u[jhkh\ aZ]jyagyxsl

;hevrmgh\ ; G F_evgbdh\ G B GbdheZcdbg Gzaeguwe \_klg
< K -72.

2. =HKL - ORmf Z\bZpbhgguc >himklbfu_ mjh\gb rmfZ g.
"behc azZkljhcdb F_Ih”u _]1h BafKjlZgeyw?lhgnhjf k =

3. =HKL J - :dmklbdZ Rmfh\hc fhgblhjbg] ]Jhjh*"kdbo | _j
F KlzZzg”"Zjlbgnhijf k =+

4. ljbeh" _gb_ HojZzgZ hdjm Zxs_k:xhZpbhdgddc rmf BD:H
2014. = k

5. Jmdh\h”klI\h ih Z\bZpbhgghar. 8984Nbg_ BD:H 1k

6. Committee on Aviation Environmental ProtectionWe dljhgguc j_ _Hmjki@ =

A h kI mi Attps//www.icao.int/environmental-protection/Pages/Caep.aspX* Z1Z h[jZs_gby
23.03.2020).

M>D

IJH?DLBJH<:GB? B L?0HEH=BB KH?>BG?GBC M=E?DHFIHABLC
DHGKLJMDPBC >EY :<B:PBHGGHC L?0OGBDB

KZ'bg G dZg” | _og ¢gZmd
KZ'bg :? GdZg”® | _og ¢gZmd

'Bjdmlkdbc nbebZ=: F=LM

] Bjdmlkd
2<MGP <<K <<: bf ijhn_kkhjz G 2 @mdh\kdh]h b X
] <hjhg_-

D hkgh\guf kh_~bg_gbyf Z\bZpbhgguo dhgkljmdpith@abN\gblof gbk
hlghkyl aZde ihqgu_ r\u ba jZaebgguo f |Zeebq_kdbo fZlI
ij_"eZ]lZxlky gh\u_ | _ogbqg_kdbbkijhevgbyZgb \ m]e_dhfihab
dhgkljmdpbyo i_jki_dlb\guo aZde ihd ba m]Je_dhfihablh\
ljb\h”*ylky i1_jki_dlb\gu_ aZde_idb ba IDF b |_ogheh]bb kih
bo \ Z\bZpbhgguo dhgkljmdpbyo ba ihebf _jguo joWhé¢ibhabpb
m]e_dhfihablZo ihalheyxsb_ ih\ukblv wnn_dlb\ghWw bo dj
bkdjhh[jZzah\Zgb_ \ |lhieb\guo [ZdZo ijb \ha”_ckl\bb ]Jjhah\h]
| f kzfuf “"b\mg_klv dhgkljmdpbb Gh\u_ | _oglEgbkdhu j_r
iZl_glzfb JN

Dexqg_\u_ keldde ihggu_ kh_"bg_gby m]Je_dhfihabl dhjjhakt
dhfihabpbhgguc fZl _jbZe aZde_ idZ aZde_idZ k h*"dhkthjhggl
jZajy™ bkdjz ih~zZ\e_gb_ bkdjhh[jZah\Zgby
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H[{ebd i_jki_dlb\ghc Z\bZpbhgghc | _ogbdb \ gZk
hlebgqzZ_|ky \k_ [he__ rbjhdbf \g_"j _gb_f thebf_jguo
fZl _jbZeh\ IDF

L ogbg_kdb_ \hafh ghklb ijb ijbf_g_gbb IDF \ i_j)
hij _~ eyxlky k\hcklI\Zfb dhgkljmdpbhgguo fZIl_jbZeh\
ijhba\h~klI\Z Z\bzZdhgkljmdpbc ba gbo mjh\g_f ijh_dlbjh\.
kh_"bg_gbyfb \ dhgkljmdpbyo iezZg_jZ ijb ijbf_g ogbb \
dhfihabpbhgguo fZI _jbZeh\ IDF >Kbjhldbg @

ljbf g _gb_ ihebf jguo dhfihabpbhgguo fZl jbZeh\
ith\urZ I [h_\mx beb ljZgkihjlgmx wnn_dlb\ghklv \ha“mrg!t

<f _kl_k |I_f ijbf_g_gb_ aZde_ ihd ba I|jZ"bpbhgguc
kieZ\h\ \ m]Je_dhfihablguo dhgkljmdpbyo bf__| b g_"~hklZ

Wlh qgm\kl\bl _evghklv d dhgp_gljZlhjzf gZijy _gbc ¢
kh[ex” gbx | _ogheh]bg_kdhc ~bkpbiebgu \ ijhpglkk k
Z1lj_1Zlh\ ieZg _jZ ba m]e_dhfihablh\ gbadZy m~ZjgZy k
dhfihabpbhgguo fzZl_jbZeh\ \ hlebgb_ hl \ukhdhc m-"
ljZ"bpbhgguo Z\bZpbhgguo kieZAIhATi kigd\ddZlyadhjjhabhg:
klhcdhklv f IZeebqg_kdbo aZde ihd \ m]e _dhfihablg
dhgkljmdpbyo >KZ bg @

D g "hklzldzf aZde ihd ba IjZ*bpbhgguo kieZ\h\ \
dhgkljmdpbyo ke _"m_1| hlg_klb b ih\j_"~ gby hl IhdzZ fl
jZajy®  hkgh\ghc dhgkljmdpbb Ohjhrh ba\_klgh qglh ki
dhfihablu \ e 1Zl _evguo ZiizZjZlZo [he__ \hkijbbfgb\u
fhegbb ih kjzZ\g_gbx k f IZeebg_kdbfb kljmdImjZfb

. JuieBas cTOpoHa oOpaTHas CTOpOHa

Jbkmghdbibqgu_ ahgu ihjzZz  _gby hkgh\gh]h dhgkljmdj
mle_ieZklbdZ ijb ]Jjhah\hf jZajy”™ _

< hlebgb_ hl f_IZeeh\ m]e_ieZklbd y\ey Iky iehobf
khijhlb\e _gb_ gZ « ihjy~rdZ \ur_ g_f m f_|Zeeh\ lhwl
ih\j_"~ _gby \ \b~_ kd\hagh]h ijh[hy jZks_ie_gby b jZ
N kyldb kzglbf_Ijh\ hl dZgzZeZzZ jZzajy*Z wjhabb b jZkkeh
ke _"~kl\b_ hlju\ keh_\ \ ihlhd_ \ha”“moZzZ ijb ihe_I_  WIb
[ulv g_~himklbfufb ih wdkiemzZIlZpbhgguf b j_kmjkguf Ij_]|
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LZdhc ozZjzZdl_j jZajmr_gby h[tykgy |ky | _jfbq_kdhc i
hfmkeh\eb\Zxs ¢ \aju\ fZl _jbZeZ ijh mdlZfb ~_kljmdrp
>DZ[eh\ =mgy_\ Bevq_gdh iZl K Jhk N_"_|]
lihah\hf jZzajy”_ jbkmghd

B s h”bg kms_klI\ _gguc wdkiemZlZpbhggult g¢g_
\aZbfh”~ _ckl\b_ IhdzZz fhegbb k dj_i_"hf \ izZzd_I_ m
f I1Zeebg_kdbc dj_i_"guc we f gl

G _ij_julgu_ dhfihablu k mkbe_ gguf \hélrdghfbgZadh”"y
ijbf _g _gb_ ijb dhgkljmbjh\Zgbb dhfihg oglB\iZgZIE\ éwegu
jZaebgguo ijbf _g gbc ] hkgh\ghc ddbdZ2q\ k yfae |kyudkh
ijhgqghklv b dhjjhabhggZy klhcdhklv hDlkih kihyllu bhal uldgydb
\hehdhg 1Zdbo dZd m]e_jh™ beb kl_dehbthedhld®dg\ZgphlIh]
hij ~ e gguo gZijZ\e _gbyo b hdjm  _gu fldlZxbZe KZIijb\gu

< [hevrbgkl\_ dhgkljmdIib\guo we_f _glh\ kehb dhfihal
jZKiheh  _gu ih” jZaebqgufb m]ezfb \ aZ\bkbfhklb hl gZij
gZ]jmadb WIhl kihkh[ ba]hlh\e _gby ~Z | fgh]l]hkehcgmx
dhlhjZy y\ey |ky kbevgh Zgbahljhighc b kljmdImjgh g_h~*

F 1Zeebqg_kdb_ fZl jbZeu |Zdb_ dZd Zexfbgbc y\e
ijh\h~rgbdhf we_dljbqgq_kI\Z b kihkh[gu jZkk_b\Zlv |
\hagbdZxsb_\ j amevlZl_ m~ZjZ fhegbb jbkmghd

Jbkmghdkhat* _ckl\b_ ]Jjhah\h]h jZajy*"Z gZ dhgkljmdpb
\ha“mrgh]h km~gZ

<ukhdb_ ijh\h*ysb_ k\hckl\Z Zexfbgby iha\heyxl
fhegb_\u_ Ihdb qg_j_a kljmdImjm k hlghkbl_evgh g_J[he
hljbpzZl_evguo wnn_dlh\ 1Zd dZd [hevrZy qgZklv |IhdZ h
hirb\d_ kZfhe_1Z

K Ajm]hc klhjhgu Ihd fhegbb g_ fh _| jZkk_b\ZlIvky *
gZ \k_c ih\_joghklb dhfihablZz glh ijb\h~bl d k
ijhgbdgh\_gbx Ihdz \ IZdb_ ih~dhgkljmdpbb dZd ehg _
riZzglhmilu

Wih fh™ | ijb\_klb d iZ~» _gbx gZijy _gby gZ k\yaZg¢
"hklZlhggh \ukhdh qglh ihl_gpbZevgh fh _I| ijb\_klb d I
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Djhf_ Ih]h ihkdhevdm khklZ\gu_ we_ f _glu dhfihablu
e _]Jdh ijh\h~blv Ihd fhegbb dZd wlh ~_ezZxl| |jZ"bpdbggu_
[he__ ih™\_j  _gu k_jv_aghfm ih\j_"~ _gbx hl \ha”_ckl\by
mklZgh\e _gu gZ"e "ZsakZskhluh”u

=eZ\gZy hizkghklv k dhlhjhc klZedb\Zxlky dhgkljm
wlh bkdj_gb_ \gmljb hlk_dh\ djuev_\ dhlhju_ kem ZI hkc
[ZdZfb Ke_ _"h\Zl _evgh fhegb_aZsblZ dhfihabpbhgguo
keh gzZ-awa ijbkms_c¢ ¢ \ukhdhc klhcdhklb m]e_jh”~gu
wihdkb”ghc kfheu fgh]J]hkehcghc dhgkljmdpbb b ZZgbah
kljmdImju dhfihablZz

Ohjhrh ba\_klgh qglh dj_i_"gu_ f |IZeebqg_kdb_ we_
| _j\bggufb imlyfb 72ey ijh\_~ gby fhegb _ghkguo ihlhd
kZfhe |1ZggKmsb_dhgkljmdpbb 1Zdb_ dZd ehg _jhgu b
|Zzd"_ keZ[h_ dj_ie_gb_ beb bkdj_gb_ hl m”~Zjh\ fhegbb

;he_ hiZzkgh _keb fhegby \hagbdZ | \[ebab dhfiha
[ZzdZ 1Zd dzd fh _| \hagbdgmlv “m]Z kha”~zZ\Zy bklhqg
\ap\Z ey aZijzZ\e_ggh]h lhieb\hf h[t_fZ

Dzd ijZ\beh |Ihd b dj_i_~ \aZbfh”_ckl\mx|l *"\mfy jZa
>0Zkbf FZeZabfh]j]em Exd O_cehd @

GZb[he__ jZkijhkljzg_gguf kihkh[hf y\ey |ky g_i
ihizrZgb_ fhegbb \ hlidjulmx Jheh\dm dj_i_ "Z dZd ihdZa.
wlhf kemqgZ_ ihjZ _gguc dj_i_~ bkiulul\Z_I hg_gv \ukhdb
Zfi_j] hg g_k_ I [hevrmx qZklv wlh]h IThdZ q_f khk_~gb_ c
lhf " jy~m b i _j_ ~Z 1 |Ihd \ g_kmsmx dhgkljmdpbx
dhgkljmdpby ij_"klZ\ey | kh[hc Zexfbgbc Ihd \ aZs _ fe
hfuqgh gZ « \ur_ g_f khk_~gb_ dj_i_"gu_ we_ f _glu .
hfuggh “~hklzZlhqgh gbadZz glh[fu \ua\zZlv ex[h_ bkdj
dj i _"guo we f glZo >O0Zkbf FZeZabfh]j]em Exd O _cehd

HAgZdh hkelhdZ k™ eZgZ ba m]e ieZklbdZ m~"Zjy -
we f glu fhlml bkiulu\Zlv kms_ kI\ _ggh [hevrbc Ihd

dj_i_"gu_ we_f-gafuwbea dljbgq_kdh]h dhglzdlz f_""m dj_i_~
gZklyfb dhgkljmdpbb glh  fh _I ijb\_klIb d \ukhdhf
khijhlb\e_gbx m]e_ieZklbdZz Lhd fhegbb ijhl_dZxsbc ih
dj_i_"ghlh we_f_glz fh _I| [ulv “"hklZlhgqgh \ukhdbf qlh
]hjygb_ gZklbpu beb ]J]Zau jbkmghd dhlhju_ fHhmI ihi
dj_i_"gh]lh we_f _glZ \ Ihieb\guc [Zd kha”*zZ\zZy |_f kzZfuf t

<lhjhc imlv \azZbfh” _ckl\by dj_ i _"Z b fhegbb aZdexq
dj_i_"gu_ we_f_glu fhliml Julv gZ imlb ijhl_dZxsbo Ihdh\
kljmdImjm e _I|Zl_evghlh ZiizZzjzlz \ jZaebqgqguo IhqgdZo
dj i_"guo we_ f glh\ < wlhf kemqgZ_ dj_i_"gu_ ~ _IZeb
hrghf jy"m beb jy*hf bf_xI Ihd hl fhegbb Ohly wdlZ kgb"
gZ dj_i_"gmx ~ IZev hgZ \k_ _s_ fh" _| [ulv “hklZlhqg

\ua\Zlv bkdj_gb_dj_i_"guo we f glh\
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Jbkmgh&kb™MlaZbfh™ _ckl\by fhegbc b dj_i_"gaZoiywdhf glh'
\ha”_ckl\b_[Ih\d&a”_ckl\b_ g_j_a h[rb\dm

< j_amevlZl_ ba wlbo dj_i_"guo " IZe_c¢ kms_kl\m
\hkijbbfgb\hklv d bkdjhh[jZzah\Zgbx b bkdj_gbx \gmljt
lhieb\gh]h [ZdZ 1Zd dZd hg_gv \ukhdb_ Ihdb fh]lml ijhgt

we f glu ihdhgkljmdpbc lhieb\gh]h [ZdZ q_j_a dj_i_"gu._
Jbkmghd Z beexkljbjm_| ihl_gpbZevgu_ wnn_dlu ij
fhegbb \ ]Jheh\dm dj_i_"gh]h we f glZ mklZgh\e ggh]

kh“bg_gbb b g_j_a hhkbnhndmdx [ qlh ijb\h”bl d bkdjhh[jZ
jbkmghd

HArgbf ba f_IhAh\ ih\ur_gby aZsblu dhfihabpbhggh]h
lhdzZ y\ey Iky \\_~ gb_f IZeebq_kdhc k_Idb b beb nhe
ih\_joghklb dhgkljmdpbc ba dhfihablguo fZl _jbZeh\ ij
iIZg_e_c

JbkmghdNhlh]jZnbb ihdZaulZxsb_ bkdj_gb_ \ dj_ie_gbb
>0Zkbf FZeZabfh]Jem Exd O_cehd @

exfbgbc f_~v beb [jhgaZ \ \bA”_ nhev]b beb k_Idb gZi
balhlh\e_gby dhfihablguo dhgkljmdpbc gZ gZjm gmx ih
themqgbl ijyfhc m~Zj fhegbb Gug_rgb_ | _ogh&lehdgh gh
fhegb _aZsblgh_ ihdjulb_ m _ kms_kl\mxFh%eay bajkbHue _
iI1Zg_e_c ieZg_jZ >DZ[eh\ =mgy_\ Bevq_gdh iZl
2005]
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JbkmghdZaimr_gb_ lhieb\gh]kkEZgZ hl bkdjhh[jZah\Zg!

WIZ | _ogheh]by kihkh[klI\m_| ih”" _j"Zgbx I|hdZ [eb
ith\_joghklb h[rb\db hgZ g_ mf_gvrZ | jbkd h[jZah\Zgby
l1Zzd dZd hqg_gv \ukhdb_ Ihdb fh]lml ijhgbdZIlv gq_j_a h]

ihrdhgkljmdpbc Ihieb\gh]l]h [ZdZ q_j_a dj_i_"gu_ we_f
ijb\_klb d \aju\m beb ih"Zjm \ d_kkhgghf [Zd_ jbkmghd
< gZklhys_c¢ jz[hl_ ij_"eZ]lZ_lky bkihevah\zZIlv dj_i

aZde idb balJhlh\e _ggu_ ba fZl _jbZeh\ ZgZeh]bqguo
g _kms_]h dhfihablZz mJ]e_dhfihablz k h~rghklhjhggt
aZde _ihgghfm r\m bf xsbo h”"bgZdh\u_ beb [eba
wedljhkhijhlb\e _gby k gbf 1Z[ebpZ

LZ[ebpZM~tevgu_ we _dljbg_kdb_ khijhib\e gby fZI jbZe!

FZIl _jbZe M~ _evgh_ we _dljbg_kdh_ K
<16 fdHT
<65 fdHT
O=K: fdHT
DFM LJ \ jZaZ [hevr_ hlghlkIklieeZwg
f d Hff

M~ evgh_we dljbg_kdh_ khijhlb\e _gb_ m]e _ieZklbdZ
g f m ijh\h*gbdh\ >DZ[eh\ =mgy_\ Bevqg_gdh 1Z1
N_"_jZpby @

Wlh ihl _gpbZevgh ih*"Z\ey | bkdjhh[jZzah\Zgb_\ iZd_|
dhgkljmdpble£tdhfihablguc dj_i_"guc we_ f_ gl

>ey keZ[hgZ]jm _gguo Z\bZpbhgguo dhgkljmdpbc >
bkiheg gb_ ij_~klZ\e_gh gZ jbkmgd _ Z gZlmjgh_gZ jb
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JbkmghKjZg gb_aZde idb ba [jZ"bpbhggh]h Z\bZpbhgg
b dhfihabpbhgghl]h [ ih  bkdjhh[jZah\Zgbx 7ey ke
dhgkljmdgbaZde idZ ba kieZ\dg 4 "glue we f gl ba IDF

JbkmghdsZbmjgh_bkiheg _gby | _ogheh]bg_kdhc ihke_*

gZoe_ klhggh]h kh_~bg_gby m]Je_dhfihablghc dhgkljmd

aZde_ idhc haZ4BPHZah\Zgb_ aZfudZxs_c hiphadbZgbt
aZdeZ”ghc ]Jheh\db

>ey \ukhdhgZ]jm  _gguo dhgkljmdpbc |Zdh_ bkiheg g

jbkmgd_ >KZ'bg : G KZ bg G : Dh\Zevgmd DJhhe]Zlbg
N_"_jZpby. @
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b dhfihabpbhggh]lh [ ih bkdjhh[jZah\Zgbx “ey gZ]jm _gg

>ey aZsblu aZfudZxs_c¢c ]Jheh\db aZde_idb hl ijyfh]h |
g__ mklZgzZ\eb\Z _|Iky fhegb_aZsblgZy ijhdezZ”~dZ ba
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Jbkmghdhegb aZsblgh_ ihdjulb_ aZfudZxs_c ]Jheh\db i_
aZde idb ba IDF

< jZ[hl_ >KZ bg : G KZ bg G : Dh\Zevgmd Dhe]Zlt
Jhk N_” _jZpby jbkm@h® ij “klZ\e _gZ azZde_ idzZ dj_i._
we f gl dhlhjzy iha\hey | ijh\h?blv j _fhgl Z\bZmbhgglt
dhfihablh\ ijb h~ghklhjhgg f ih”oh”_d j_fhglbjm_fhfr
gZ]jm _gguo dhgkljmdpbc
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Jbkmghd | _jki_dlb\gZy ki_pbZevgZy aZde_idZ wkdba
hrghklhjhggbf ihfoh”~hf d j_fhglbjm_fhfm mqZkldrm+d azZd
kl _j° _gv aZde ijheh\dZ k|l j gyukdZ aZ®eezZ"gZy ]J]heh\dZ

\ImedZ IblZgh\h_ dheyphv[ZxgZ kI _j g_

L ogbq_kdbf j amevliZIihf bah[j_| _gby y\ley |ky ih\ur
gZ™ "ghklb b | _ogheh]bgghklb ihemqg _gby g jZatzfg
kh_~"bg _gby ~ 1Ze_c¢ ba IDF ijb hlkmlkl\bb ~\moklhj
hArgh\j f ggh d aZdezZ~ghc dhlhjzZy fh | Julv \ukimiZxs
aZfudZxs_c¢ ]Jheh\dzZf aZdezihqgh]h r\Z k dhevphf ba Iblz

Wnn_dlb\ghklv hl ijbf_g_gby 1ij_"eZ]Z fhlh | _ogbq._
"hklb]zZz _Iky aZ kqg_l ih\ur_gby ijhqghklb gzZ”~_ "ghklb b
ithemqg_gby g _jZat _fgh]l]h aZde _ihqgh]h kh_"“bg_gby *
dhgkljmdpbb ba m]e_dhfihablh\ ijb hlkmlkl\bb ~dmoklh
aZde _ihgghfm r\m b ih~"Z\e _gby bkdjhh[jZah\Zgby \ iZd
dj i_"guc we_ f gl \ d _kkhgguo lhieb\guo [ZdZo

;B;EBH=J:NBQ?KDBC KIBKHD

1. 1Zl_gl 1 JhkkbckdzZy n_"_jZpb% FID ) %
AZde idZ b kihkh][ |hemq gbydeg_haajtrL]frghﬂdm /atzg gby
aZy\e him[e . G KKZbhg G : Ih*heyd

Il b ™) % k

2. 1zZ1_gl 1 K JhkkbckdzZy N_~ jZpby FID ) %
15/02(20 AZde idZ b kihkh[ ihemq_gb_ g_jZat _fgh]l]h aZde _ih
m]e_ _dhailnhlguo dhgkljmdpbyo 1 azZy\e him[e
KZ bg : G KZ bg G : DhelXZeggmd >Dk +

3. 1zl_gl 1 K Jhkkbckdzy N_~_jzZp32B 2F0®(2006.01), B64D

45/02(2006.01), CO8J 5/24 (2006.01), HOSF 1/02(2006.yh]hkehcgh_ fhegb_aZsbl
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ithdjulb:_1 azZy\e him[e/l DZ[eh\ ? G \=mgy_
= F Bevqg_gdh K Bkb 7~ %

4. KZ'bg G [Ij_bfms_kI\Z b g_"hklzZldb Z\bZpbhgguo dhgk
ihebf _jguo dhfihabpbhgguo fzZl _jbZeh\ jzZza”_ e hlq_IZ-rbnGBJ «
M]e _dhfihabl G : KZ bg Kz Bjdbhikadg Bjdmlkdbc nbebZe F=LM =
+ k

5. Kbjhldbg HIjKK dIbjh\Zgb_ jZkq_I| b I _ogheh]by kh_"~bg_gb
| ogbdb H K Kbjhldbg < B =jbrbgF < FZrBgh\blgih\ gk 306 +

k

6. OZkbf FzZezZabfh]lem Ebked "gdbhd”~hklb _gby \ h[eZklb |_o
"ey fbgbfbazZpbb fhegbb Ihdz f_"m dj_i_"hf b mijhfdAhemblghc k
jZajzZ[hldZ gh\uo ijAérosgatddj i -~ W. LomitaBlvd LhjjZgk DZebnhjghb

$OFRD jZajz[hldZ gh\uo ijh"mdlh\ ZwjhdhKW&atgonk@dnterijh”™m:
Road, CarsorCA 90745, 2009.

M>D

J:KQ?L I[:J:F?LIJH< =:AH<HC KJ?>U < BFIMEVKGHC D:F?J?
K=HJ:GBYJB BKL?Q?GBB =:A: Q?J?A KM@:XS??KY KHIEH

KZnzj[Zzdh\ : F dZg” |_og gZmd
KZjZgbgz ? <

Bjdmlkdbc nbebZe F=LM =;
] Bjdmlkd

ljb hij_~_e_gbb izjzf_Ijh\ ]1Zah\hc kj_"~u \ bfimevkghc dZzf
ijhp_kk_ bkl _g_gby ]ZaZ ba khiezZ j_ rzZ Iky r_ K miKkKd\k dgbc
g_ba\_klguo izjzf_Ijh\ J_r_gb_ ~Zgghc aZ~"Zagbk_gbyblgdh jkil
bkl _g _gby ]ZaZ ba khiezZz Hij_~ ey |ky j_"bf bkl*"qeghy ]Z
iZjzZf_1j \j_f_gb bkl_q_gby ]ZaZ hij_~_eyxlky d9Z4d1lgby \"Z\e_
dzZ ~uc fhf_gl \j_f _gb

Dexq_\u_ kkhivZevkgzZy dzZf_jZ k]hjZgby km Zxs__ky khieh Ih
kf kv bkl _gq _gb_]zZaz

ljb 1hj_gbb Ihieb\h\ha”“mrghc kf_kb \ bfimevkghc dzZf_
aZdexqg_gguc \ __ h[t_f_ ijbh[j_IZ_ | agZq_gby ~"Z\e _gby
wlhf iehszZ”v ihi_j qgh]l]h k_qg_gby kZfhc madhc qZklb
dzZf_ju k]hjZgby agZqgbl_evgh f_gvr_ g_f iehsZ”v ihi_
kZfhc dzZf_ju k]lhjZgby LZdbf h[jZzahf fh gh kqgblzZlv qlt
klhjZzgby \ hij_~_e_gguc fhf_gl \j_f_gb ih”*"_j b\Zxlk)
1ZjZf _lju ]Zah\hc kj_~u Lh]~Z ijhp_kk bkl_q_gby ]ZaZz
jZkkfZljb\Zlv dZd klZpbhgZjguc < wlhf kemqZ_ fh gh
\gmljb dzZf _ju k]JhjzZzgby g _ih"\b g b _Jh izZjzZf_lju y\eyx
lhjfh™ _gby "ey bkl_dZxpy d ki _jbk
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JbkmghdZjzf lju ]Zaz \ bfimevkghc dZf_j_ k]hjz

LZd dzZd ijhp_kk bkl_q _gby ~“h\hevgh [ukljuc [Ih \\_~
hikmlkl\bb | _iehh[f _gzZ f_""m ]Zahf b kl_gdzZfb dzZf_ju k]h
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Jbkmghdaft g gb_ kdhjhklb bkl _qg_gby ]ZaZ ba khieZ d

<u\h?u LZdbf h[jZahf ijb bkl_qgq_gbb ]J]ZaZ ba khieZ b
klhjZgby gZ[ex”Zxlky djblbqgq_kdbc j_"bf bkl_qgq_gby b
Djblbg_kdbc j_"bf bkl_qgq_gby ijhl_dz_| ~h ~Z\e_gby \
JZ\ghfy 1Z |jb wlhf *"Z\e_gb_ gZ kj_a_ khiezZ |
ZlIfhkn_jghim | l1Z Kdhjhklv bkl _qg_gby VyZ=2Z65082khieZ
fc LhgdzZ i_j oh”Z h~gh]lh j_"bfZ \ *ym]lhc khhI\_Ikl\m |

k _dmg” Iljhp_kk ~Zevg_cr_]h bkl_qgq_gby ]Za
ijhbkoh”blv ijb "hdjblbg_kdhf j_"bf_ bkl _qg_gby
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gZ j_kmjkgu_ izjzf_lju ]Zahlmj[bggh]lh 2\b]ZIl_ey =L> h
hkh[_gghklb wlh dzZkZ |ky we f _glh\ DK jZkiheh  _gguo \ hJ[e
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| _fi_jzZIlmj Z 1zZd _ khieh\uo b jZ[hgbo ehizZlhd i_j\hbdkyni_gb
klhbfhklv Z\bZpbhgguo =L> ijb\h”bl d g_h[oh”bdfh\klbgbabnvdki
"ebl _evgh]lh \j_ f gb k \kz \hajzZklZxs_c bgl_gkb\ghklvx

i_j_gbke_ggu_ nzZdlhju nhjfbjmx| hI®_evgh_ gZijZ\e _gm bkke
dhfijhfbkkguo j_r_gbc \ dhgkljmdpbb DK h[_ki_qgqb\Zxs
"helh\ _gghklv ijb fZdkbfZevgh \hafh guo |_fi_jZImjguo j_"bfZc

Dexq_\u_ keb@XZ jZ k]hjZgby Z\bZpbhgguc ]Zahlmj[bgguc
wdkiemzZlZpbhggu_ |j _[h\Zgby ijhp_kk ]hj_gby

>ey [hevrbgkl\Z kms_ kl\mxsbo DK oZjzZdl _jgl
g_jZ\ghf_jghklb I _fi_jZImjghlh ihey i_j ~ Imj[bghc KI_i_
wlhc g_jZ\ghf_jghklb aZ\bkbl hl jZaebgguo nZdlhjm\ gh
fh gh kgblZlv ijZdlbg_kdb ih\k_f_klgh_ bkihevah\Zgb_ \
mkljhckl\ azZ\bojbl e _c¢ ]Zah\h]h ihlhdz G _kfhljy gz
"NZgguc \b” njhglh\uo mkljhckl\ ih”*jZamf_ \Z | gZeb
hi* evguo \oh”guo dZgZeh\ qgq_j a dhlhju_\ha“mo aZzZdj
k Thieb\hf ihkimiz | \ DK >Zggh_h[klhyl _evkl\h h[mkeZ
fgh™ _kI\Z hl*_evguo \boj_\uo kljmdImj ih i_jbf_Ijm dhevyg
dhlhju_ \azZbfh”_ckl\my f_""m kh[hc \ghkyl g _h”ghjh”?
]Zah\h]h ihlhdz

Khl]ezkgh klzZlbklbd_ >Bgha_ fp_ \ KzZg”~Zjkdbc
ehiZzlhd Imj[bgu y\eyxlky h”ghc ba hkgh\guo ijbgbc
ijhba\h”~blky ktzf ~\b]Zl_ey b _]1h hlijz\dz \ j_fhgl \
jbkmgdhf <UujZ _ggZy g_jZ\ghf_jghklv | _fi_jZImjgh]h
]Jem[bgm hoezZ ~ gby ehizZlhd b mkdhjy | ijhp_kk jZajmr.
glh \ k\hx hg_j_~v ijb\h”bl d *hkjhgghfm ktzfm ~\b]ZIl _e

JbkmghdsZpgZ[hldZ gZ j_fhgl gh\uo 8021 _e_c &)
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ljb hij_~ ezgguo mkeh\byo \hafh ' gh h[jZah\Zgb_ ehd
kljmdImj \ jZchg_ njhglh\uo mkljhckl\ GZebgb_ih”h[guo
kh[fhc “hihegbl_evgu_ ihl_jb Z 1zd _ fh _1 ijb\_klb d \h
f_klgh]lh h[h]Zs_gby-Yhaemghhc kf_kb < j_amevlZIl_ [m:
f_klh I_fi_jZlmjgu_ gZijy _gby \ ~Zgghc h[eZklb qlh f
jZajmr_gbyf mklZehklgh]lh ozZjzdl_jz \ khhiI\_Ikl\bb k j
lhlh \ khhI\_IklI\bb k jbkmgdhf [ ih~h[gu_ | _fi_jZImjc
fhlml ijh\hpbjh\Zlv \hagbdgh\ _gb_[Ij _sbg \ f_klZo k\Zjgu
dhgkljmdpbyo dhlhju_ bagZqZevgh bf_xI hklZldggu _
hkh[_gghkl_c¢c bo ba]Jhlh\e_gby >I1_Ijh\Z LZjZkhAdh\ =

Kheh\vz\Z Fbo_ _gdh\ @
<hagbdgh\_gb_  ahg f_klgh]h h[h]Zs_gby \ jZch
mkljhcklI\Z gZ g_dhlhjuo j_"bfZo jZ[hlu =L> fh _| \uau\

nhjkmghkd gwzaguc » _n_dl kgb Zxsbc j_kmjk gZ”z ghklv
"b]zl_ey Mkljzg_gb_ ~“Zgghlh ~_n_dlZ ihklnzZzdImf khijy
f jhijbylbc gZijZ\e_gguo gZ hgbkldm h[jZah\Z\rboky |

ih"Zgb gZ]j _Ihlh j_Z] glZ >FZjdmrbg ;ZdeZgh\ @
>ey mkljZg _gby \ur_i_j _gbke _gguo g_"hklzldh\

hkms_klI\blv i_j oh” hl ijhrhevghc kbkl_fu \boj_h[jZah\Z

kbkl_f_ijb dhlhjhc ]Zah\uc ihlhd aZzdjmgb\zZ_Iky \ ihi_j

hilghkbl_evgh ijh*hevghc hkb ~\b]ZIl _ ey >Zgguc ih
hjl]Zgbah\Zlv ijhp_kk ]Jhj_gby _~bguf njhglhf ih \k_fm i_jk
dZgZeZ qlh ihalhebl m\_ebqgblv h~Aghjh~rghklv | _fi_jZIn
]hj_gby b gZ \uoh”_ ba DK

Z [

Jbkmghd nt dlu dZf _ju k]lhjZgby ~\b]:ZZ+lgysltKg Z \
hleZkhphglh\h]lh mkljHcdM\B dI k\Zjgh]lh r\Z dh mo
kl]hjZgby
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GZ k_]h~gyrgbc ~_gv bkke_~h\Zgb_ ijhp_kkZ ]hj_gb:
ihfhsvx gbke_gguo f_Ih”h\ Kh\j _f _ggu_ Kkj_"kI\Z \u
]b~rjhl1Zah”~bgZfbdb ihalheyxl k ~hklZlhgghc Ihqghklv
obfbg _kdmx dbg _Ibdm k' b]JZgby Ihieb\Z H”*gh ba \Z'g
gbke _gguo f _Ih*h\ aZdexqZ _ |ky \ m~h[kI\_ ij_"~klZ\e g
jZkgzlguo ~Zgguo ?klv \hafh ghklv hij_~ eblv agZqg_g
ex[hc Thgd_ \ ex[hf k_q_gbb fh*_ebjm_fh]lh k_]f dd& WI
\ ijhrhevghf 1Zd b \ ihi_j _gghf highr_gbb d h[tZdIm bkke
g_kdhevdbo k_gq_gbyo h~”gh\] _f ggh J ameviZlu qgbke_
ijhp_kkZ ]hj_gby \ bkke_~m_fhc DK iha\lheyxl km”~blv
ij_ "ezZ]Z fh]lh ih"oh”Z >BkZ \ Kdhjh[h]ZIh\ @

HrgZdh gbke_ggh_ fh™_ebjh\Zgb_ klheowb flbegh lgdhiph n
ijhp_kkZ dzd ijhp_kk ]hj_gby g _ba[_"gh khijylHEinlsy kbp €
mijhsZxsbo jZkgqzlgmx fh”_ev b mkdhjypbsdeo gpcp IKkw hlufn
j_amevliZlu qgbke_ggh]lh fh* _ebjh\Zgbylgmhjohkhbfjd ihirmlzf
khihklZ\e _gby bo k j_amevlZIZfb wdki_jbdZghdihegygill
nbabqgq_kdZy fh” _ev bkke “m_fhc DK \ fvieemkfZigoZye 4
gZebqgb_ k\_IThijhgbpZ_ fhc kl_gdb “eyapaphpe k&lZ]hdhgbjy
|Zd"_ \hafh ghklv ih"dexq_gby dh \k_fzZdhighglbddpg9¥Z dt
wdki_jbf_glZevghc mklZgh\db ey bkkg_g¢ibyZgby ijhp_kkZ

Jmdh\h*kI\mykv ~Zggufb ij_~klZ\e_ggufb gZ jbkmgd_
"h\hevgh \ukhdhc kl_i_gb khhiI\_Ikl\by wdki_jbfdgiegrghc
jZkij_~ e _gby | _fi_jZImjgh]h ihey \ bkke_"m_fhc DK gZ o
HrgzZdh 1Zd _ bf_x|I f_klh g _dhlhju_ jZaebgby k\yaZggu
dhlhju_ g_ [ueb mqgl_gu \ oh®_ \uiheg_gby jZkqzlZ ]hj_gb

Z [ \

Jbkmghd DZilbgZ jZkij_~ e _gby | _fi_jZImju \ :bRke ~m_
nhih]jZnibgp_kkZ ]hj[#gbdXggk | _ieh\bahjZkqzlgu_ ~"Zggu_

LZd ih j_amevlzZlzZf jZzkqzlZ ijhp_kk ]Jhj_gby bgbpbb
lhieb\ghc nhjkmgdb \kdhj_ ihke_ \uoh”Z hllm~Z lhieb\gi
dzd \b~rgh gZ ijzdlbd_ wlh]h g_ ijhbkoh”bl Z ijhp_kk
agZgbl_evgh iha " \ g _ihkj_"klI\_gghc [ebahklb k we f
ijhnbebjh\Zgby njhglh\h]h mkljhckl\Z < j_ amevlzZ|l_ 7l
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aZ\_jrZ _|lky [eb " d \uoh”ghfm k_g_gbx ba DK WIh h[t
oh” jzZkqzlZ [ueb g \ jgh az”~Zgu k\hckI\Z lhieb\zZ \ "b~"
jZkqzlgmpe Zklv IThkdhevdm fh”_eb dhlhju_ IThggh hibku
bg dlbjm_fh]h Ihieb\Z ”“ey hij_~ ezggh]h \b~Z nhjkmg
dhff_jg_kdmx [Zcgm b hlkmlkl\mxl \ hldjulhf ~hklimi_
fhr _ebjh\Zgb_ ~Zggh]lh ijhp_kkZ ij_~klZ\ey | hkh[mx |Ijm?”

LZzd _ ih ~Zgguf k | _ieh\bahjz \ oh”_ Zdlb\ghc nZa
f _klh | _fi_jZImjgZy g_jzZ\ghf_jghklv g_ihkj_~klI\_ggh ihke
]Zah\h]lh ihlhdzZz k we f _glZfb \gmlj_gg_]h ijhnbebjh\.
mkljhcklI\Z WIlh h[tykgy Iky g_kh\ _jr_gklI\hf ] _hf _Ijbb nl
DK qlh k\yazZgh k g _lhgghklyfb “~hims_ggufb \ oh”_
we f _glh\ k ihfhsvx jmggh]h bgkljmf_glZ Djhf_ Ih]h il
\hkieZf_g_gby IhlikdAghrghc kf_kb ih nZdlm gZgbgZ_ Iky k

g _dhlhjuc h[tzf Ihieb\Z fh | ~hklb]Zlv we f_glh\
ijhnbebjh\Zgby njhglh\h]h mkljhckI\Z \ “bAdhc nza_ <
\dez™ \ | _fi_jZIlmjgmx g_jzZ\ghf_jghklv fh I \ghkblv

baf _gyxsZy |IjZ _dlhjbx "\b" _gby lhieb\guo dZi_ev

LZdbf h[jZahf ih j_amevlZIzZf wdki_jbfhbdgbegtio ghhkl
k" _eZlv \u\h” h ~hklzZlhgghc \ukhdhlkl\kly iggbdEKbhKI\Il gg
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[ueZ themqg_gZ \ j_amevlZl_jZkqah\_ ILf fkgh jfiy’"g hldehg ¢
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< gZklhys__ \j_fy jy®» "modhgImjguo "\mojhlhjguo éviglZl e c
f _“jhlhjgu_ ih”rbigbdb ljb wlhf agzZqbl_evgh_ qgbkeh ~hl

Z\bZpbhgguo ~"\b]Zl_e_c¢ k wdkiemZlZpbb k\lyaZgho k hlc
f_“jhlhjguo ih”rbigbdh\ <hafh gufb ijbgqbgzZfb I1Zdbo hldZz
gZjmr_gby mkeh\bc bo kfZzadb b hoez ~_gby < ikNulrv_gh¥kkfhl
gZ™_"ghklb f_"\Zevguo ih~rbigbdh\ ~\b]ZIl_ e _c

Dhgkljmdlb\gh f_"\Zevguc ih~rbigbd ijbf_gbl_evghDId "\b]z
jZkiheh™ _g \ jZchg_ az”g_c hihju dhfij_kkhjZ \ukhdh]h ~Z\e_
jhlhjh\ gbadh]h b \ukhdh]h ~"Z\e_gbc >Ehabpdbc @ |'f

bkke_~h\Zgby yl\ey_ Iky bkke_~h\Zgb_ |_ieh\h]h j_"bfZ jZ[hlu
ih\ur_gby jZ[hlhkihkh[ghklb ih~rbigbdZ
Dexq_\u_ kéZhbhZpbhgguc "\b]Zl_ev f_"\Zevguc ih”rbigbd | _ie

fZkeygZy kbkl _fZz

<\_"_gb_

< kh\j f gguo kZfhe 1Zo \ dZqg_kI\_fZjr _\hc kbeh\hc
rbjhdh_ ijbf_g_gb_ ~“\modhglimjgu_ LJ> Ke_"m_I| hl”*_e
g_ij_ju\gh jZkimszZy | _iehgZijy _gghklv kh\j_ f gguo Z\t
ijbf_g_gb_ fgh]hjhlhjguo b fgh]l]h\Zevguo kohfbhjbkibbl c
bkihevah\zZgby f_ "\Zevguo ih”"rbigbdh\ Hkh[_gghklvx kf.
ih~"rbigbdh\ y\ey Iky gZoh ~ gb_ fZkehijh\h*Z \gml
\jZsZxs _cky b \jZsZxs _cky _]Jh gqzZkl _c ljb g_"hklZlhqgg
ith~"rbigbd_  g_~hklZlhgghf ih~"\h”_ {fZkeZ fh _| \hagbdZ
liz*"b_gl I _fi_jZImj f_"~m dhevpZfb ih~rbigbdZ qlh ijb\h?”
jZ[hlhkihkh[ghklb ih~rbigbdZ

Hrghc ba ]J]eZ\guo ijbgbg ~“hkjhggh]h kt _fZ Z\bZphbh
yleyxlky hldzZzau f_"\Zevgh]h ih~rbighdZ WIh h[mkeh\e_
ih~rbigbdb JZ[hlZxl \ keh guo mkeh\byo o0Zjzdl
g_"hklZlhgghc ijhdZgqdhc fZkeZ \b[jZpb_c | _fi_jZIm
GZb[he_ _ ozjzdl_jgufb ih\j_ "~ gbyfb ih~rbigbdh\ y\eyxll
\gmlj_ggbo ih\_joghklyo h[hcf baghk [_]h\uo ~hjh\Y_d hJ[
gZjmr_gb_ ] _hf _Iljbg_kdbo o0zZjzZdl_jbklbd I _e dZg_gby \t
>RIh"Z @ <ke_"klI\b_ keh ' ghklb |I_hj_Ibg_kdbo jZkq
ihArbigbdh\ ij_~klzZ\ey_|ky p_e_khh[jZaguf ijh\_~_gb_ wc
bkke ~h\Zgbc

Wdki_jbf_glZzevgZy mklZgh\dzZz ij_"klZ\e_ggZy gZ |
klZzgbgu fZkeygh]h [ZdZ gZ]g_IZxs_]h b hldZgqb\Zxs_]
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baf j gby ~Zlgbdh\ ~Z\e gby b | _fi_jZImju gZ \uoh” _
hit_dlZ bkke_ "hWedgyhth]h f_ ~ \Zevgh]h ihArbigbdZz

KlZgbgZ h[_ki_qgqb\zZz | gz”~z gh_ dj_ie_gb_ \k
wdki_jbf_glZevghc mklZgh\db FZkeyguc [Zd _fdh
hf_ki_qgb\Z_| g_h[oh~bfuc aZiZk fZkeZ

GZ]g_lZxsbc b hldZgb\Zxsb _ gZkhku 1j_"~klz\e
we_dljh*\b]Zl_ev b Z\lIhfh[bevguc gZkhk J]b”*jhmkbebl
H[ _ki_g_gb_ baf_g _gby qgZklhlu \jZs_gby hkms_kl\ey
gZklhlu h[hjhlh\ "\b]Zl ey kh_"“bg _gguf k we_dIljh™\b]ZI_
Bkke "m_fuc f_"\Zevguc ih~rbigbd ihdZaZg gZ jbkmgd _

Jbkmgh&oxfZ wdki_jbf _glZevght vkkZHdbhg\dz d+ +
hit_dl bkke_ "h\ZgtbmI[m#d k IH =HMb/DBE\u_tbaf jbl _evgu_
fh meb =(7 gZ]g lZxsbc gZkh#kZgb\Zxsbc gZkhk +
mdZaZl eb "Z\e _gby bfEZkieZjZImju

Jbkmghd_"2Zevguc jhebdh\uc ih”~rbigbd
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Hkgh\ghc ma_e wdki_jbf_glZevghc mklZgh\db ihdZaz

Jbkmghdkgh\ghc ma_e wdki_jbf _glZevghc*kikNddph\dh
\_"hfuc \Ze\_"msbc \Zehjimk djardzZz ih#”~_j b\Zxsbc
ih~"rbigbd kZevgbdm” f§ b\Zxsbc ih~rbiglhichju £ rdb)\

i f _gghlh ijb\hA"ZImp 4 ih~"Zgb fZkelfp _ j+hI\h"Z fZkeZ

Bkke_ _~m_fuc ih”rbigbd \ k[hjd_ ij_kkm_Ilky \gmlj_g:
\ ~hfuc \Ze Z gZjm ghcgHB[hccfhmsbc \Ze

>ey hoezZ ~ _gby fzZkeZ ithrz\Z _fhlh \ h[t_dl bk
f "\Zevguc ih”rbigbd bkihevam I|ky fZkeyguc Z\lhfh[be
mklZgh\e _gguc i_j_ "~ hldZgqb\Zxsbf gZkhkhf JZ~AbZIh
eZ[hjzZlhjghf kIl _g~_ ©=b”"jh[Zkk_cg? “ey iheb\Z _]h oheh’

JbkmghdZkeyguc jZ*bZlhj

< \_"hfhf \Zem jzZkiheh _gu q_luj_ ijhj_ab ”“ey mk
g_lujzo |_jfhij_h[jZah\Zl -e Fc QWFL
Q_j_a \_"hfuc \Ze QWFL ijh\h”*Zfb ih"dexqZmpky d fh’

Fh meb =(7 b =(7 h[_ki_qgb\Zx!l ij_h[jZah\Zgk
QWFL \ agZq_gb_ I _fi_jZImju h[hcfu ih”"rbigbdZ
Fhmev =(7 g j_adZ[_ev ihrdexqZ Iky d dhfivxl_

bkihevah\zZgb f ijh]jZffghlh h[_ki_q_gby =(7/DE j_ame
ij ~klZ\eyxlky \ \b~A_1jZnbdh\ b 1Z[ebp
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MdZaZggZy \ur_ kbkl_ fz baf_j _gby h[_ki_qgb\z
| fi_jZIlmju g_ \jZsZxs_cky h[hcfu ih~rbigbdZ 1Ijb g_
baf_j_gby | _fi_jZImju \jZsZxs_cky h[hcfu g_h[oh”bf Ihdh!

lh~rdexq_gb_ b dhgnb]Jmjbjh\Zgb_ ij_h[jZah\ZI| _e _
=(7 ijhba\h~blky \ ijh]jzff_ ©>bki_Ig_j mkljhckl\?
dhlhjzZzy jZzkihezZ]Z |ky \ f_gx ©K_j\bkgu_2 gZ iZzg_eb =(7/

Jbkmghdbki Ig_j mkljhckI\

QlhJu \uihegblv ih~rdexg_gb_ d ij_h[jZah\Zl_ex
g_h[oh”~bfh az”_ckl\h\ZIlv _]1h g_j_a dhgl_dklgh_ f_gx
gZ ZIlb_f ijZ\hc dghidb furb ih \u[jZgghfm fh"mex

?keb "bjguc rjbnl khojZgy |ky \' I _g_gb_ ijh*he bl_e
agZqbl kh_"bg_gb_ mklZgh\blv g_ m”~Z _|ky H[uqggh wlh \
bgl jn_ck \ dhfivxl_j_  g_ gZkljh_g 9gZ Im ihMZ?jv k dm?”
fhmey Ihke_ mki_rghc mklZgh\db ih*"dexqg_gby gZqg_IK
kibkdZ fh”"me_c¢ ih”dexq_gguo d ij_h[jZah\Zl_ex bgl_
klZgh\blky “hkimigh hdgh k\hckl\ ij_h[jZah\Z]l_ ey bgl_]
fh gh \uihegblv _]Jh dhgnb]Jmjbjh\Zgb __

Jbkmghaoebki _Ig_jJ mkljhckl\
>ey gZkljhcdb ij_h[jZzah\Zl_e ¢ bgl_jn_ckZ ij_"mkfl

<dez~dz ©H[sb_2 Kkh~_j'bl bgnhjfZpbx h Ibi_ fh”n
©BgnhjfZpby2a b ©(WKHUQHW?2 kh”~_j bl bgnhjfZpbx h iZj:
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Jbkmgh&kdeZz~rdb

lhke_  mki_rghc mklZgh\db ih*"dexq_gby gZqg_Ilky ij
kibkdZ fh"me_c¢ ih”dexq_gguo d ij_h[jZah\Zl_ex bgl_
klZgh\blky ~hklmigh hdgh k\hckI\ ij_h[jZah\Z]l_ ey bgl_|]
fh gh \uihegblv _]1h dhgnb]Jmjbjh\Zgb _

K bkihevah\zZgb_f ~Zgghc ijh]jZffu [ue ijh\_* _gh wdk
bkke ~h\zZgb_ | fi _jZImjgh]h ihey \gmlj _gg_c¢ h[hcfu ih”r

Hkgh\gu_ oZjzdl_jbklbdb

i fzjdz fZkeDbD 4

i 1 _fi_jZImjzZ fZI8é&kZ =+

i gqzZklhlz \jZs _gby jhijZfkg

i \j_fy ijh]j_\Z h[hcfflg

i iheguc jZkoh”" fZkee 4 Zk

i ~"jhkk_ebjh\Zgb_ jZkoB0%50%ke%; +

i jZ[hgbc jZkoh” fZke Z by e fbg e fbg

J amevlZlu bkke ~h\Zgby ijb\_~ gu \ jbkmgd

Jbkmghdaftg gb_ | _fi_jZImju h[hcfu ihArbigbdZ
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lh j_amevlzZIlZf bkke_ _~h\Zgbc fh'gh k*»_eZlv ke_"mxstkt

i |I_fi_jzZlmjzZz h[hcfu k mf_gvr_gb_f ijhdZqdb fZkeZ
ith~ "rbigbdZ m\_ebqgb\Z _ Ilky

i ijb mf_gvr_gbb ijhdZqdb fZkeZ gZ | _fi_jZIm
ihrrbigbhdZ m\ _ebgbeZkv gZ

Mf gvr_gb_ ijhdZqgdb fZkeZ q_j_a 1ih”~rbigbd y\ey
nZdlhjhf gZjmr_gby _]h jZ[hlhkihkh[ghklb

lhlj _[gZy ijhqudZ fZkeZ q_j_a f_"\Zevguc ih”rbigbc
j_"bfhf _Jh jZ[hlu jZ\gZ ZﬁIﬂZjZ\Z \

Z "ey azZ”"g_]h jhebdhih~rbigbdz
3or66 dobeE sas® & {rr&vrL tae fbg

AgZy ihlj_[gu_ ijhdZqgdb fZkeZ q_j_a ih~rbigbdb kmf

fh gh hij_~ _eblv jZagbpm ijhdzZqg_d
3od- 3 F o060 s0ep

>ey f_"\Zevgh]lh ih”~rbigbdZ "ZggZQ«jZagbfhd jZ\g&Yy
aZ”g_lh ih*rbigbd@.LGe fbg

ljb ~jhkk_ebjh\Zgbb ~\b]JzZl_ey h”gh\j_f ggh mf_gv
\jZs_gby jhlhjh\ gbadh]h b \ukhdh]h ~Z\e _gbc "*\b]ZIl_
ijhbkoh”bl mf_gvr_gb_ ihlj_[ghc ijhdZgdb fZkezZz JZkq_l
kgb™ _gb_ ihlj_[ghc ijhdZgdb fZkeZ khklZ\bl ~h

<ukhlgu_ oZzZjzdl_jbklbdb fZkeyghc kbkl_fu h[_ki_
gZ]g lZxsbc gZkhk HFF h[_ki_g_gby \ukhlghklb ~Zgg
hl_ki_qgqb\Z_I ijhba\h”bl_evghklv dhlhjzZy \ « 1j_\ur
ijhdZgdm fZkeZ

LZdbf h[jZahf ijb ~jhkk_ebjh\Zgbb ~\b]Zl_ ey jZkiht
fZzkeZ gZ \uoh”™_ ba hkgh\gh]h gZkhkzZ hklz _Iky ihklhy

ghfbgZevgh]h WIlh h[_ki_gb\Z _|ky aZ kq_I| oZjzZdl_jbl
| _j_imkdZ fZkeZ gZ \oh" \ gZkhk ijb ij_\ur_gbb ~Z\e _gb
fZdkbfZevgh]h ljb mf_gvr_gbb qZklhlu \jZs gby gb"

ijhbkoh”bl mf_gvr_gb_ jZkiheZ]Z fhc ijhdZqdb fZkeZ ~h

gZ IF= ihe_Ilghf fZehf ]Za_

>Zggh_  baf_g gb_  jzZkihez]zZ _fhc b ihlj_[ghc ijl
[eZ]hijbylgh ey h[_ki_qgq_gby gZ~_"ghc jZ[hlu ih~
Aihkk_ebjh\Zgbb ~\b]Zl_ey

Hkh[_gghklvx jZ[hlu f_"\Zevgh]h ih~”rbigbdzZ y\ey Ik
"ihkk _ebjh\Zgbb ~\b]Zl ey khojzZgy |ky ijZdlbqgq_kdb g _b:
qZkIhI \jZs_gby h[hcf ih~rbigbdZ \h \k_f ~bZiZahg_ w
j_ "bfh\ ljb wlhf ihlj_[gZy 1ijhdZqdZ fzZkeZ hklZg_Ik\
ithklhygghc \ *Zgghf "bZiZahg_ qZklhl \jZs _gby
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Jbkmghdaftg gb_qZklhlu ijZ2sZgbyh]h ih~rbigbdZ ijb
baf _g _gbb j_ "bfh\ jZ[hlu LI>>

HArgZdh ijb wihf mf_gvr_gb_ jZkihezZ]Z_fhc ijhdZqdb
kgb”  _gby qZklhlu \jZs_gby jhlhjz fh _I ijb\_klb d i_j_]
f_"\Zevgh]lh ih”rbigbdZz ljb wlhf mf_gvrZ_Iky gzZ~_"
f_"\Zevgh]lh ih*rbigbdzZz ihy\eyxlky » n_dlu \ \b”_ fbdjhlj

>Zggh_ h[klhyl_evkl\h hkh[_ggh ijhy\ey I|ky ijb ihe_1I
mkeh\byo ~jhkk _ebjh\Zgby ~\b]Zl ey < ~"Zgguo mkeh\by
ihe 1z ijb\h~bl d kgb _gbx qzZklhlu \jZs_gby h[hcf
ih~"rbigbhdZ ijb ihklhygghf j_"bf_ jZ[hlu ~\b]Zl_ey gZ
[eZ]hijbylgh kdZau\lZ_Iky gZ jZ[hlhkihkh[ghklb 2014 bigbd:

HrgZdh kgb _gb_ ijhba\h”bl_evghklb hkgh\gh]h fz
HFG 9gZ [hevrbo \ukhlZo the_ |IZ \ ijhp_kk_ ~jhkk_ebjh
fh™ | kms_kI\_ggh m\_ebgblvky D2zZd ihdzZaulzxl jZkqg_lt
fh™ | khklzZ\blv hl ijhba\h”bl_evghklb hkgh\gh]l
ghfbgZevghf j_"bf_ >Zggh_ h[klhyl_evklI\h fh" | \ua\.
| _fi_jZlmju f_"\Zevgh]h ih”rbigbdZ b \ul_dZxsb_ ba wlh]r
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<u\h”u

J amevlZlu ijh\_~ gguo wdki_jbf _glZevguo bkke 7t
khklhygby fZzkeyghc kbkl_fu "\b]JzZl_ey ihdZau\Zxl qlh hk
| _iehih"\h”"Z d fZkem y\ey_ Iky | _iehih®\h” \ ih”~rbigbdh\
hl kmffzjghlh | _iehihA"\h*Z d fZkem \ "\b]ZIl_e_ ljb
| _iehhl\h~_ '\ ih”rbigbd_ fh | \hagbdZIlv agZgbl_e\v
| _ fi_jZIlmj f_""m dhevpZfb ih”rbigbdZ qlh ijb\h~bl d ¢
jZ[hlhkihkh[ghklb

;B;EBH=J:NBQ?KDBC KIBKHD

1. Dzjz\z \ X Hp_gdZ \ebygby fZkehjZij_~_ebl_evguo hJ[:
\gmljbjhlhjghf fZkehijh\h?_ Z\bZpbhgyhlh DWEALZ ey K : Oh”"Zpdb
K FZI\b_gdh9,, f_""mgZjh*rgZyjZpdimgmokdZy dhgn_j_gpby ©LjZgk
bgnjZkljmdImjZ Kb[bjkdh]h j BhdhmEéd LBj=MIK -52. K

2. DZjzZ\Z_\ XHp_gdZ izjzf_ljh\ ihlhdzZ fZkeZ ijb \gmljbjhlhjgh
f "\Zevghfm ih”~rbigbhdm Z\bZpbhggh]h =L> X Oh"bgdBezZ & K

RmrZjbg Kh\j_ f ggu_ | _ogheh]bb Kbkl fguc ZgZeb@4.Eh™ ebjh\Zc
K -54.

3. Ehabpdbc BEbdpbhggu_ "\modhgimjgu- DM D >b >E |
Ehabpdbc F > :\“hrdh < N ;Fj_&&Zrbohkjljht gb _ k =+

4. RIh*Z : ®hgkljmdpby Z\bZpbhgguo M\b]zZl _e& cRh"*"Z K |
:e_s _gdh : Y B\ZgFRk\ b<xjB: bf G ? @mdh\kdh]k +
M>D

IHKUR?GB? WNN?DLB<GHKLB I JHLB<HDHJJHABHGGHC A:SBL
L?0GBDB B H;HIM>H<:GBY J:AEBQGH=H G:AG:Q?GBY

Ojygbg < G dZg” | _og gZmd
lqg _evgbdh\ : < dZg” | _og gZmd

Gh\hkb[bjkdbc =:M
] Gh\hkb[bjkd

< gZklhys ¢ klzZlv_ h[hkgh\ZgZ ZdImZevghklv \u[Aegeglkc | _f
j_amevlZl ZgZebaZz gZb[he_ _ ba\_klguo mkljhcklI\ ij
ijhlb\hdhjjhabhgghc aZsblu f IZeebqg_kdbo ih\_joghkl bc jZael
khklz\zfb bg]lb[blhju dhjjhabb dhgkbkl_glgu_ ghfZaf&tke 4hgk
ie_gdhh[jZamxsb_ bg]b[bjh\Zggu_ g _nlygu_ khklZ\u mgb\_j
\hkdh\u_ “bki_jkbb b aZsblgu_ [blmfgu_ khklZ\u <uWwy\le_gu
ij_ "eh” _gZ dhgkljmdpby mkljhckl\Z ihal\heyxsZy ijh\h”Db|
ijhlb\hdhjjhabhgghc azZsbl_ |_ogbdb b h[hjm~h\Zgby kZaebqg
gZb[hevr_c wnn_dlb\ghklvx AZ kq_I| ijbf_g _gby ~Zggh]h ml
agZgbl_evgh ih\ukblv wnn_dlIb\ghklv aZsblu f_IlZelelogblddbod ih
hfhjm~h\Zgby jZaebqggh]h gZagZqg_gby hl dhjjhabb

Dexq_\u_ kdh)phaby azZsblgu_ khklzZz\u f_I|Zeebqg_kdb_ ih\_jo
h[hjm~h\Zgb _
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Hrgbf ba kZfuo jZkijhkljZg_gguo kihkh[h\ aZsblu
ih\_joghkl ¢ | _ogbdb b h[hjm~h\Zgby jZaebqggh]h gZag
yley |ky gZg _k _gb_ gZ gbo aZsblguo khklzZz\h\ GZbJ[
ihemqgbeb 1Zdb_ khklZ\u dzZd bg]b[blhju dhjjhabb dhg
dhgk j\Zpbhggu_ fZkeZ le_gdhh[jZamxsb_ bg]b[bjh\.
khklZ\u mgb\_jkZevgu_ aZsblgu_ \hkdh\u_ ~bki_jkbb b
khklZ\u >ey ih\ur_gby wnn_dIb\ghklb ijb]Jhlh\e_gby b gZ
khklZ\h\ ijbf_gyxl jZaebggu_ mklZgh\db

Ba\_klgu_ mklZgh\db ”“ey ijhlb\hdhjjhabhgghc aZsb
2601001,iZ1 JN < b ~j hlez”ZxI| jy*hf g_"hklZldh\ ]
ijbf _g _gby hlkmlkl\b_ kf_kbl ey ”"ey khklzZz\h\ g _h[o
kZlh]l]h \ha“moZ b2Zljm]b_ >

ljhZgZebabjh\zZ\ g _~hklZldb b ij_bfms_kI\Z kms_klI\m
\' Bg _g_jghf bgklblml_  Gh\hkb[bjkdh]h ]Jhkm~ZjklI\_g
mgb\_jkbl_1Z jZajz[hlZgZ b ij_~eh’  _gZ dhgkljmdpby mklj
kms_kI\_ggh kgbablv Ijm~Ah_fdhklv jZ[hl ih f_oZgbabjh\
aZsblguo khklz\h\ gZ h[jZ[Zlu\Z_fmx ih\_joghklv

MkljhcklI\h ij_~klZ\ey_ | kh[hc |_e_"dm d dhll
I _j_"\b" _gby kghdmie_gu \ i_j_"*g_c gZklb ih\hjhlgu_ dh
aZ"g_c¢ qZklb g_ih\hjhlgu_dhe_ kZ < i_j_"g_c gZklb |
jmqgdZ "ey mijZ\e _gby GzZ | _e_ "d_ mklZgh\e_g | _ieh
kh kt _fghc djurdhc GZ \gmlj_gg_c kl_gd_ | _iehbahe
aZdj _ie_gZ rg_dh\Zy e _glZz Z gZ "g_ | _iehbahebjh\Zg
we dljhgZ]j_\ZIl_ev dhlhjuc meh  _g \ \b”_ KkibjZeb b r
\Ihjuf ~ghf kf k:q Ih p_gljm I _iehbahebjh\Zggh]h

1ZjZee _evgh _Jhgkd igpgdzlhigbhdh\uc ma_e mklZgh\le _g \Ze
dj _iblky Ijm[Z k aZdj _ie_ggufb gZ g _c ehiZklyfb <.
Mb® _gb_ fhIMymdlhjhf jZkiheh  _gguf kgbam |_e_ "db
fhihgj_~mdlhjhf b we _dljhgzZ]j_\zZIl_e f hkms_kl\ey |
azZdj _ie_gguf gZ gZjm ghc kIl _gd_ | _iehbahebjh\Zggh]h [
gZklb < gb'g_c¢c qZklb | _iehbahebjh\Zggh]h [ZdZ n
| _fi_jZImju Z k ijhlb\hiheh ghc klhjhgu gZoh”"b®Gkd djZ
| _e_ "d_ jy*hf k |I_iehbahebjh\Zgguf [Zdhf azZdj_ie_
gZkhk "ey [_a\ha™mrgh]h gZg_k_gby aZsblguo khklzZ\h

Kgb  _gb_ Ijm~h_fdhklb jZ[hl ih kjzZ\g_gbx Kk km
dhgkljmdpbyfb ~hklb]z_Iky azZ kqg_Il Ihlh qglh \ |_iehb
mkljhcklI\Z ih p_gljm 1ZjZee_evgh kl_gdZzf gZ ih”r
mklZgh\e _g \Ze gZ dhlhjuc dj_iblky Ijm[Z k aZd]_ie_ggu
GZ ~g_ |_itehbahebjh\Zggh]lh [ZdZ mklZgh\e_g we_dljh
meh  _g \ \b”_ kibjZeb b nbdkbjm_Ilky gZ [Zd_ \lhjuf *ghf
gZg_k _gby aZsblguo khklz\h\ gZ | e _"d_ mklZgh\e_ g |
jbkmghd
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JbkmghdMklghckl\h *ey ijb]hlh\e_gby b gZg_k_gby aZsbl
\b” k[hdm

JbkmghdaMklghckl\h ey ijb]l]hlh\e_gby b gZg_k_gby aZsbl
\b” k\_jom
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Bkihevah\zZgb _ Ij_"eZ]Z _ fhc mklZgh\db ithalhe
wnn_dlb\ghklv gZ]j_\Z kf_rb\Zgby b gdbgk_ oWyplkigabhqg
khklzZ\h\ jZaebqgghc iehlghklb b \yadhklb G2Z ij_"eh _¢
ihemq _gh iheh bl _evgh_j r gb_gZ \u”Zgqm iZl _glZ gZ it

AZ kg _ | ijbf_g _gby “Zggh]h mkljhcklI\Z \hafh gh agZi
wnn_dlb\ghklv aZsblu f _|IZeebq_kdbo ih\_joghkl ¢ | _ogt
jZaebqgh]h gZagZq_gby hl dhjjhabb

;B;EBH=J:NBQ?KDBC KIBKHD

1. 1Z1 _gl 1 JhkkbckdZy N_~ jZpby FID < ) K

"ey dhgk_j\Zpbhgghc kfZadb I _Ijzr_\ : B Dgy \Z E = NDe_ibdl
azZy\e him[e Kk 2

2. 1Zz1_gl 1 JhkkbckdzZzy N_"_jZpby FMB (200601).

Mkljhckl\h "ey gZg_k _gby dhgk_ J\Zpbhgghc kfZadb I 1JZN.\ : B
azZy\e him[e 4Kk

3. lg_evgbdh&Bkke_"h\Zgb_ baghkhklhcdhklb eZdhdjZkhqgguo il

hjl]Zzgh\ k_evkdhohayckl\ _gguo fZrbg . < lg_evgbdh\ < G

<hkklZgh\e_gb_ Fh”_20WWaZxpby =
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K?DPBY
©:<BHGBD: :<B:PBHGGU? WE?DLJHKBKL?FU B IBEHL
G:<B=:PBHGGU? DHFIE?DKU B F?LH>U BO WDKIEM:L:

lj_~k_"~Z|_ékik\ < F aZ\_"mxsbc dZn_"jhc :WK b IGD dZ

M>D

J:AJ:;HLD: F:L?F:LBQ?KDH=H H;?KI?Q?GBY LJ:?DLHJGH=H
DHGLMJ: MIJ:<E?GBY ;?KIBEHLGH=H <K

>pbev <! N
Kbauo € 1| _og gZmd

'Bjdmlkdbc nbebZe F=LM =:

’Bjdmlkdbc Jhkm~ZjkI\_gguc mgb\ _jkbl | iml_c khh]

] Bjdmlkd
< klZlv_ ij_"eZ]Z_|ky ey j_r_gby azZ”Zqb jZajZ[hld_fdbly fZIb
ljZ _dlhjghl]h dhglmjzZz mijzZ\e _gby [_kibehlgh]h <K ijbf _gblv
ijhkljzgkl\_ggh]l]h ~\b " _gby gZ bahebjh\Zggu_ ijh*hevgh_ b

AN dhfihabpby ih ]JhjbahglZeb \uihegblv kbgl_a zaPhjblfz
HA> b ihemq_gb_ ZgZeblbg_kdh]h j_r_gby wlZehgghc fh”_eb

Dexq_\u_ kgB\Zlhjguc dhglmj [_kibehlgh_ <K fzl _fZIlbg_kdh_

<u[hj fZl_fZlbgq_kdhc fh”®_eb [_kibehlgh]h <K
KjZz\gbl _evgh g [hevrb_ iehsZ”b hi_j gby [ _kibehlgh
g _agZqbl _evghfm \aZbfghfm \ebygbx iZjZf _Ijh\ \ ijh”*he
dZgZeZo ijb ijhkljZzgkl\ _gghf i _j f s gbb e 1Zl _evgh]l

iha\hey | ijbgylv ijh*hevguc b [hdh\hc dZgZeu *\b"
Z\lhghfgufb >>bev DITKh\kdbc

Mdz  _f ~\Z hkgh\lguo nZdlhjz hfhkgh\u\Zxsbo
ijhkljzgklI\_ggh]lh i _j f s gby <K gZ bahebjh\Zggu_ ijh”"
"\b® _gby >>bev >bev Kbauo DjZkh\kdbc @

ljb fZeuo m]Jeh\uo kdhjhklyo <K fh'gh ihe.
Zwjh~bgZfbqg_kdb_ dhwnnbpb_glu hlghkysb_ky d ijh*h
"b' _gbx Z\lhghfgu

¢, Cy, M fijh(Dz’Q@)v
C,mem f(EZ. 3. GQ)

Z bg jpbhggu_ k\yab “\b" _gbc ij_g [j_"bl_evgh fZeu
G_kms_kI\ _ggh_ \ebygb_ dbg_fZlbg_kdbo k\y

hfmkeh\e _gguo hlghkbl _evgufb 1ih\hjhlZfb jZaebgguo |
kl\yva ¢ h[mkeh\e _gguo ~ _ckl\b_f \ _IjZ jbkmghd

(1)
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Jbkmgh&Kbkd fu dhhj*bgZl bkihevam_ fu_\ [Zah\hc fZI_
fhr_eb "\b" _gby [_kibehlgh]h <K \ ijhkljZzgklI\_

< [Zah\hc fZl _fZlbg_kdhc fh”® _eb ;FF <K bkihevam:
kbkl fu dhhj*bgzZl >DjZkh\kdbc @

GhjfZevgZy KD dxkR, kv gZijZz\e_gZ \_jlbdZevgh \
b ijhoh”bl q_j_a p_glj ly _kok «K\iz'k | k ijh_dpb_c |
kbff_ljbb <K gZ ]JhjbahglZevgmx oghWdhlklgry HKVYD ~h ijZ\h
ljhcdb \_dlhjh\ < GKD hij_~ _eyxlky dhhj?bgZlu b ihlj_|
<K

LiZ _dlhjgZy ®OQYZ+ ?_ 9ZqZeh gZoh”blky \ p_glj_ ly
HkvOX, gZijZ\e _gZ \~"hev \ _dlhjzZz _]Th @4higkdb”bhikyw \
\ jIlbdZevghc iehkdhklb b gzZijz0&, 'gdh\égjpo | kY "h ijZ\hc

KdhjhklgZzy KD ®&&MX, =? gZqZeh 1Zd _ gZoh”blky
ly” klb <K OMkkh\iz~"Z | k \_dlhjhf \ha"mrghc k®Njhklb -
kh\iz~Z 1 k iheguf \_dlhjhf azZz”~Zgghc ihi_p qgokaz i_j ]j
h[jZzam_1| ijZ\mx kbkl_fm dhhj*bgzZl < KKD hij_"_eyxlky
kleu ~ _ckl\mxsb_ gZ <K \ ihe_|_
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K\yaZggZyd&XXxyz+ ?_ gZqZeh gZoh”blky \ p_glj_ ly _Kk
OX kh\iz~Z | k ijh*hevghc hkvx dhjimkZ <K gZijZ\e_ g
hi_j _gby <K d __ ghkh\hc qZklb b gZoKXbKkD\ iR&kdhklb
e_ bl \ iehkdXMbKKD i_ji_g”"bdmeyxgB 9KbjZz\e _gZ \\_jo
Hkwz “hihegy_ | KD *h ijZ\hc K\yaZggZy KD g_h[oh”~bfZ
| dms_Jh iheh  _gby \ _dlhjzZ Iy]b Z\bZpbhggh]h "\b]Zl ey
fhf _glh\ ih khhI\_lklI\mxsbf hkyf

< |jZ_dlhjghc KD gZb[he__ ijhklh nhjfbjmxlky aZ”*Zgq
aZibku\zxlky mjZ\g _gby bahebjh\Zgguo ~\b  _gbc I
ijh_dpbyf kbe ~ ckl\mxsbo gZ <K \ ihe_I|I_ jbkmghd
m% F., Gsin 7 PcosD,
ded—T F,cos{ Gcos7 PsinQ (2)

dt
d< :
deECOS T F,sin{,

]” Fu.Fy Fy ZWjhAbgZfbgq_kdZy kbeZ eh[h\h]h khijhib\e_gt

[hdh\Zy kbeu khhI\ Aki\yghhz\bZpbhggh]h ~\bdZHkbgZ<K
ly* ki tm]he kdhjhkighlh dj _gZ mlhe dj _gZ ijb gme \hf

MjZ\g_gby 1jz _dlhjgh]lh ~\b> _gby azibr_f \ nhjf_
i j ]jmadb \ kdhjhklghc KD
g vy (n, sin g EcosD
dt m
d7 d(n,cos] cos) P .
7'a V. dest (3)

dt V,cos T’

Fv & khklZ\eyxsb_ \_dlhjz

_j_lima

]A_nxa va’

G
kdhjhklghc KD

>bgZfbg_kdb_  mjzZ\g_gby \jZsZl _evgh]h "~\b  _gby
mjZ\g_gbyfb

F
nya é\/,n

za

(J, J,) a Im, 2
s — 7 «
ga OJX « JX «
« «

Z$ Iy J) Z Z QS Iﬂ«, 4)
Ya « «
(JX Jy) ? barnl(<

‘]z - JZ ‘§|
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Hkh[_gghklvx ihkljh_gby ;FF <K yl\ey Iky Ihl nzdl ¢
kdhjhklghc b 1jZ_dlhjghc kbkl_fZfb dhhj*bgZIl hij_~ _ey_
kdhjhklgh]h d] |gE"hevgu oxplbm)x kh\iz~Zx| b gZijZ\e_gu

\_dlhjm a_fghc R\d,hjhkdh\ﬁdj\ iehkdhklb kbff_Iljbb <K kh\iz”

\_dlhjhf \ha”“mrghc kdhjhklb
< ;FF \f_klh dbg_ fZlbg _kdbo mjzZ\g _gbc \ deZkkb
ij_~ihglbl _evg_ _ bkihevah\Zlv dbg fZlbg_kdb_ mjZ\g g

dhkbgmkZo mjZ\g _gb_ImzZkkhgZ >DjZkh\kdbc @
"0 4 Z/»«/;i M B
H H «Z 0 Z B K (5)

<Z  Z 0w KB M)

ijb dhlhjuo fh~_ebjm_fu_ m]eh\u_ "~\b " _gby g_ bf_xI h
ihyley |ky \hafh ghklv g _ihkj_ _~klI\_ggh g_ \uqgbkeylv m]e
Dbg fZlbg_kdb_ mjzZz\g _gby ihklmizZl _evgh]h ~\b" g

baf _g _gby dhhj*bgzZl p_gljZz fzZzkk E: kh kdhjhklyfb
mygZ\g _gbyfb

Ky © MO K K K OW,©

oo Hon G B Hder (6)

€V, Yo B B ZWar

<ugqbke gby “hihegyxlky \ujZz gb_f hij_~ e gby mj]eZz
dj_gZ q_j_a ijh_dpbb ijh*hevguo i_j ]jmahd <K gZ hkb k!

n,
cos - = (7)

Kbkl fZ mjzZ\g _gbc ;FF <K aZfudZ |ky g _j a mjz
m]eh\uo kdhjhkl ¢ [_a mqg_I|Z \ebygby dbg_fZlbgq_kdbo
\ 1jZ glh iha\hey | \ugbkeblv I _dmsb_ m]eu ZlZdb kdhe
dj gZ |[_a bkihevah\Zgby m]eh\ Wce jZ glh agZq
fZl _fZIlbg_kdmx «iKr"g&vdhfZg~rghf mjh\g_ mijZ\e_gby

D Z <(sin £os T7sin,cdbs cBs )7 co§ cas , E

E 4sin Dtg ,dos dds )E, (Bs 1@ sid sinD) , Etg Zos.
Icos Jcos £

J 4cos Bos E \Bin dbs £ sh <Esin . T

(8)

LZdbf h[jZahf ;FF <K iheghklvx hibku\Z_lky-8mjZ\g_
gZ hkgh\_ dhlhjuo fh]ml [ulv jZajZ[hlZgu Ze]hjblfu ¢
kbkl_fu mijZ\e_gby <K
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2. Kbgl_a aZdhgZ mijzZ\e_gby [_kibehlgh]h <K f_Ih”*hf

GZ hkgh\_ mjZ\g _gbc FF \uihegbf kbgl_ a aZzZdh
i _j_]limadzZfb Zwjh”~bgzZfbqg_kdbfb kbezZfb <K h[_ki_qgb\z
ljZz_dlhjgh_ "\b" _gb_ <K AZ”Zggu_ i_j_]jmadb nhjfbjn

h[jZlguo aZ”"Zq ~"bgZfbdb k bkihevah\Zgb f wlZehgguo f
"Mb' _gby <K b yleyxlky azZ”Zxsbfb \ha”_ckl\byfb g:
bkihegbl _evghf mjh\g_ mijZ\e _gby IjZ\u_ qgZklb wl.
mqgblu\Zxl az~Zggh_ "\b  _gb_ <K

IhklZgh\dZ az*Zqgqb kbgl_aZz

lhez]lz f twth + fhf _glu \j_f gb khhl\_Ikl\mxsb_ gZ
hdhgqZgbx ijhp_kkZ mijZ\e_gby

>ey mijzZ\ey fhlh 1jZz_dIhjgh]h ~\b" _gby \ I _dmshb
te[t,,tJ 0ZjZzdl_jbamxs_]hky khklhygb f
Y Vo 79 (VYo ¥a), (9)

lj_[m_Ilky gZclb 1Zdb_ in.jnljmmadigb dhlhjuo kbkl_fZz
i_j_oh”bl ba khkyltyghby gh\h_  khklhymg¥w® ljb  wlhf
g_h[oh”~bfh qglh[u dhhj2*bgZlu mijZ\ey_ fh]h “\b" _gby k a-
ke "“h\Zeb aZ dhhj*bgzZIlZfb

Y Ve, 7<) (VYoo ¥s ) (10)
hij_~ ey fuffDymivdh ]
ys* Fslys* Fﬂ)ys* Fa)yso 1 (11)

" s 1.3, A, K !'0 £gZkljh_qgu_ dhwnn#¥pR¢gladhhj*bgZlu
hihjghc IjZ_dlhjbb "\b" _gby <K

KI i _gv ijb[eb  _gby mijz\ey fh]mt) ohip hpkZgb\Z Iky
nmgdpbhgZehf

G(n,)

NI~
w

[ )P, (12)

0ZjZdl _jbamxsbg jlbx mkdhj_gby ihklmizZzl _evgh]lh 7"\
hdj_klghklb nZah\uo |jZ_dlhjbc wiZehggh@ fhlngb+ AN_K
\ dlhj Il _dmsbo i_j ]jmahd \ kdhjhklghc KD
Nhjfbjh\Zgb_azZ”Zgguo i_j _]Jjmahd
ImkINv £\_dlhj i_j_]Jjmahd dhlhjuc j_Zebam_| Z[khexl
nmgdpbhgzZeZz G(nhh o_klbv e x [ hfio.
Wnn_dlb\guc Ze]lhjblf mijZ\e _gby kbgl _abjm_I|ky ba
agZg_g®n) \ dZ ~uc fhf_gl \j_ dioghjbgZ”e_ "Zeh fZehc
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hdj _klghklb wdklj flogfZfmfz AZdhgu mijzZ\eh gthg ~hc
kl i _gb k\h[h~u ihemgbf ijbf_gyy ko _fm ]jZ”b_glgh]h
wdklj_fmfz

dn{ |- &(n,)
d LT owg, (13)
]*r, consij 123;10x20YvY,30z.
Bkihevamy nhjfmeu \ugbkebf ]jZ2"b_glu \ mjZ\g _
WG n, WwBn, gcosd. wBn, gsin J
Wi, I W, Ve, ' w, V,oosT’ (14)
Ba nhjfmeu k mqg_Ihf \ujZz _gbc nhjfbjmxlky aZzZd
azZ"Zggufb i_j_ ]jmadZfb \ kdhjhklghc KD
S gcos.J{ ~ gsm{~
n.(V, T< r V) =—=27r (T < <),
Vo 7<) ogru(Vy VY v, 1l ] VOCOST( ) (15)
’ ARy gcosJ ~ ’ gsm.g~
Nl 79 00l V) ST T D<) (16)
Ve 79 anlvy vy S%e g SE e g a7)
za\" d» " 31\"d Vd VQCOST .

Ilhkdhevdm \ _ebgbgZ ijh*hevghc i_j ]Jjmadb \ kbem ij
"hims _gbc g_ azZ\bkbl hl \ _ebqgbgu ihi_jw;_q@fjgmfai_jl_h]jmac
fh gh ijbgylv dhwnnbpb_glg, mkBEeguitbhy gmex Lh]*"Z az"Zz
ijh~rhevgZy i_j njmajdZ2 eblky ba \ujZ"  _gb_f

Vo  9mVy V) (18)
beb ihke_ bgl _]jbjh\Zgby
nxa(\/d) gﬁl(\/:i Vd)

< mjZ\g_gbyo 0ZjZdl_jbamxsbo ihi_j_qggimx i

dhwnnbpb_glu migbg Igdy fh gh iheh blv jZ\gufb gmex

nhjfmeu i _j_ibrmlky \ \b”™_
gcos.J ~ gsm{..
L T< T < <),
Mo T STl T T <9 (19)
coSJ ~ sind~ , .
oV, 79 L84 r g Bdp o g (20)
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lhke_ bgl_]jbjh\Zgby mjzA@0)glbig_~_ eyxlky i_j_]jmad|
k\yaZzgghc KD y\eyxsb_ ky “ey dhglmjZ |jZ_dlhjgh]hmijZz
bf xsbfb \b~

naZ" DII:\naZ (21)

1" _n2#" (n3%n2?n2% £\ _dlhju m]eh\uo kdhjhkl_c b i_j_]jmahd
KD n2*" (gg ;;f n2d £\ _dlhju i_j_]jmahd \ kdhjhklghc KD \uc
khleZkgh mjzZ\g20).bc

acos[xos E sin D  cos/[sin E°
Dy, «SinXosE cosD sinsin £ + fZIjbpz i_j_oh~Z hl kdhjhklg
« sin £ 0 CoOs £ 2

~

k\yaZzgghc KD
Ilhemq _gb_ ZgZeblbg_ _kdh]h j_ r _gby wlZehgghc fh~

>ey j_ZebaZpbb aZdhgh\ mijZ\e _gby azZ”~Zgga0jb i_j_
g_h[oh”~bfh \uihegblv \u[hj iZjzf_Ijh\ wlZehgghq _fi(nB_eb
_ZgZeblbq_kdh]h j_r_gby

WIlZehggZy fh~_ev |jZ_dlhjgh]lh “\b"_gby <K \ jZ
bf | \b"
Vo BNy RYVs  RVG(),
S@T T FT £ PO, (22)
<A< K< R,
]I"v? 2, <° £dhhjrbgZlu hihjgh]lh "\b" _gby <K

F IhAbdZ 1ihemq_gby ZgZeblbg _kdh]h j r _gby W
ke "mxs_fm
Q _j_a hij_~ e gb_ dhhj2bgZl hihjghc 1jZ_dlhjbl
ijZ\u_ qZklb WF >ey wlh]h hkms_ kl\ey Iky i_j _oh”
1jZ_dlhjgmx KD ey hihjgh]h |IjZz_dlhjgh]h " \b"~_gby

aolo tos Pcos<® ©
(( » >

¥ » Vg §|n79 > (23)
2y, ScosPsin<’]
<ha\h”y \ d\gZMl_ b e _\u_ qZklb nhjfme b kdezZ”u\
kh{hc ihemgbf \ujZ' _gby “ey hibkZgby hihjgh]h ~\b"_gby
0
vi J(OF o) @, T arcsin;,
o d (24)
<° arccos—
Vicos 7’

1" ebg _cgu_ kxdhjkkhbgblu\Zxl az~Zggh_"~\b" _gb_ <K
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JZkkgblu\Zxlky iZjzf lju wiZehgghc fh] _eb >Djmlv

1 1 V2
El Z[Ud’ Eo chlz' I-Vd 4mk|17 [ 7 0,707,
1 1
El Z[T’ Eo 2 Lr ZkaIl’ (25)
; L/
1 1 1
El 2[ L< ' F30 L<2 1 I-< Z< mkl ?

1~ az ™ _dj_f gl aZippbgZgbdhwnnbpb gl highkbl _evgh]h
br Zevgh]h dhe [Z] _evgh]h a\_gZ ihklhyggu_ \jJ f gb b
dhe_[Zgbc i_j_f \dwo ij_~\Zjbl_evgh hij "~ _eyxlky it
fZzl _fZIbg_kdh]h fh”_ebjh\zZgby ijhkljZgklI\_g@nr]lh fhb g
j_Zdpbb gZ _“bgbqgu_ l@QZgdb jme_c

3. 1h jZkkgblZgguf VAVABRIVA hij ™~ eyxlky
o0ZjZdl _jbklbg_kdh]h ihebghfz WF >ey wlh]h \uibku\Zx
kbkl fu ba "\mo Ze] [jZbg_kdbo mjZ\g _gbc

Q& Rk Q&
L & & K O G (26)
F31 Q Q<1 EO Q< Q<’

j_r_gb_dhlhjuo bf__| "\Z dhjgy Ba khh[jZ  _gbc h[_ki_qg
|Zdh]h j_r_gby \u[bjZxlky _]h hljbpZl_evgu_ dhjghb
2
s 2k
Q/ 12) Q L2 El @ L2) ’
F
" oM B oM, &7)

Q. Q™ £ Q.

<uibku\Zxlky ZgZeblbg_kdb_j r _gby WF
Vi) Vi) kK Kk #L Vi) Vi) k@ % k@ #
e PO kT k. TH) PO kG k.0 %, (28)
<O <0 ko k. <O <) k@ * ko9 &
Ke ~h\Zl _evgh "\b" _gb_ <K k aZdhgzZfb mijZ\e_gby
k | _g_gb_f \j_f gb hkms_kl\ey Iky kljh]h ih gZag.

ljZ_dlhjbb
Nhjfmeu 201 (24 £ j_Zebamxlky \ [ehd_ mijZ\e gl

ijh~hevgh]h b [hdh\h]h "\b"_gby <K
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LZdbf h[jZzahf ijb\_~ gguc Ze]lhjblf fh | jZkkfzZlj
fzl_fZlbg_kdh_ h[_ki_qg_gb_ 1jZ_dlhjgh]h dhglmjZ mijzZ\
<K GZ hkgh\_ ijb\_~ gguo \ur_ nhjfme Z lzd _ f
aZ\bkbfhkl_c hij_"~_eyxsbo hilbfbazZpbx IjZ_dlhjgh]lh dhg
ihkljh _gZ nmgdpbhgZevgZy ko fZ hij ~ eyxsZy Zjot
i _jki_dlb\ghc kbkl_fu zZ\IhfZlbg_kdh]h mijZ\e_gby [_kibet

;B;EBH=J:NBQ?KDBC KIBKHD

1. >bev < FNIh*heh]by ihkljh_gby g_ebg_cghc kbkl_fu mijZ\e
hilbfbazZpbb [jZ_dlhjgh]l]h dhgilmjZz \ha“mrgh]h km~gZ o < <N >bq
>Zg__\ = = Lzjfz_\ Ba\_klby KGP J:G BgnhjfZlbdzZZ \mgbke!
mijZ\e gRO17.#L < K 134.

2. >bev < HNIbfbazpby ijhp_kkh\ mijz\e_gby ijhkljZgkl\_gguf
\ha“mrgh]h km”~gZ gZ hkgh\_ mjzZ\g_gbc g _ebg_ cghcGr"blzdhdb : <
< >Zg__\ Ba\_klby RGRzL:G = K+t 2860.

3. >bev < Kbgl_a hilbfZevgh]h mijZ\e _gby \ha”“mrguf km~gl
mjZ\g_gbc g_ebg_cghc "NgZflbelb << G Kbauo GZmgguc <_klgb
BgnhjfZlbdZ \ugbkebl _evgZy | _ogb8@7btimijZ\e &b 148,

4. DjZkh\kdbc : Mgb\_jkZevgu_ Ze]hjblfu hilbfZevgh]h mi

g_ij_julgufb ijhp_kkZfb : : DjZkh\kdbc < G ;m&h\ GZmMKZR _
1977. k

5. Djmlvdh IHpZIgu_ azZz~Zgb “bgZfbdb \ I_hjbb Z\IhfZlbqg_kdh]
Il > Djmlvéh EZrbghkljh_gb_ k =+
M>D

E=HJBLFU IJBGYLBY J?R?GBC >EY BGNHJF:PBHGGH
MIJ:<EYXS?C KBKL?FU E?L:L?EVGH=H :1l:J:L:

Dhleh\ X < dZg”™ | _og gZmd

Bjdmlkdbc nbebZe F=LM =;
] Bjdmlkd

< klzlv_ jzkkfzljb\zZz Iky f_Ih™ fgh]lhdjbl_jbZevgh]h \u[hjZ gZ I
k mdzZazgb f jzZ\ghp_gghklb jZg bjh\hd Zevl _jgZlb\ iha\l
gZblhe__  ij_"ihqglbl_evghilbfiZgvbh _ j r_gb_ k fbgbfZevg
\ugbkebl _evgufb azljzlZfb qglh iha\hey_ | hkms_kl\eylv ih~"
j_r_gby e_lgbdhf \ j_"bf_j _Zevgh]lh \j_f_gb

Dexq_\u_ ké@hZhdjbl_jbZevguc \u[Rhilbdgdwgu_ j_r_gby
km™ _gb_ fgh _kI\Z 1Zj_Ih ijbgpbi Dhg”hjk_

JZkkfzZljb\Z _lky deZkk keZ[hkljmdImjbjh\Zgg!
fghlhdjbl_jbZevgh]h \u[hjZ Dbkoh”gZy bgnhjfZpby \ dhl
ij_~klz\e_gz \ \b~_ g_kljh]bo jZzg bjh\hd Zevl_jgZlb\ ih
\aylhfm djbl_jbx
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>ey jZkkfzZljb\Zz _fh]l]h dezZkkzZ az”Zq ij_"eZ]Z _ lky
j_r_gbc bkihevamxsbc dZq_klI\ _ggu_ djbl _jbb b gh\uc i
ijh[e_f fgh]hdjbl_jbZevghKbtldy Vagdlyev j @

lh~ aZ*Zqg_c \u[hjzZ [m~_f ihggFzlv & m "X, x%,,..x
+ fgh' _kl\h Zevl_jgzI®\ F',F?...F™ + fgh  _kI\h qzZklguo
djbl jbEN azZ”~Zgguo dZqg_kI\ _ggh h[h[szggufb jZg bjh\dZ

S'=x QIX,QIX,QL Q! X,

1" D 1n 1 QiD-’\Pi,Ij , PP £hlghr_gb_ kljh]lh]h ij_~thgd _gby
hlghr_gb_  jZ\ghp_gghklb wd\b\Ze glghklb ljb  wlh
Zevl _jgZlb\zZ \ jZzg bjh\d_ | _f hgZ ij_"ihqglbl_evg_ _

LZdbf h[jZzahf bgnhjfZpby h ij_~ihql_gbyo ih qgZkl¢
azZ"Zzlky k ihfhsvx fZljbp

3 (%) 1"_s * ihjy*dh\uc ghf_j Zevl_xgdlb\u
jZg'bjh\8;
D (d,).,i Ln,j 1m,
]/\
-g- ghf_jjmiiwd\b\ZgughF' Zevl_jg¥ZI

d ® \dhlhjmxoh"kl
B- _kebg \ohrbdb\hAghimiirmhF’,

g £ b” _glbnbdZpbhgguc ghf_j ]jmiiu wd\b\Ze-gbgluo if
djbl_jbx Zevl_jgZlb\

Nhjfbjh\Zgb_ ~ 1Zdbo h[h[szgguo k mdZaZgb f |
jZg bjh\hd Zevl _jgzZlb\ ih dzZ "hfm qZklghfm djbl_jb>
ijh\h~blky iml_f wdki_jlgh]l]h hp_gb\Zgby Ijb dhebq_kI\_
i _j_oh” d dZqg_klI\ _gghc rdZe_ ebrz_ | gZk qZklb bgn
kijz\_"~eb\h ihez]zZlv qlh ijb bkihevah\Zgbb fgh]l]bo fh~_
A"hims _gbyfb b mijhs_gbyfb k o0Zjzdl_jghc "ey 7
g_"hhij_~ e _gghklvxd dZgoklA gghc rdZe_ yl\ey |ky f_gv
1j_iylkl\mxsbf \g_k _gbx \ ZgZeba eh'ghc bgnhjfZpbb
kgb™ gbb \ugqbkebl _evguo azZljzl ?7”bgkl\_gguf |Ij [h\Zgh
fhr _eb y\ey Iky kihkh[ghklv kljhblv Z~ _d\ZIgmx jZg bjh\
gZklghfm djbl_jbx

>ey ihkljh_gby Ze]hjblfh\ hilbfbazZpbb Zevl jgZlI
ijhp_"mju

ljhp_~mjZ ijbf_gbl_evgh d Zevb_ jgfibb)\jbK’
hkms_kl\ey | i_j_mihjy*hqb\Zgb_ Zevl_jgZkb\ [4Add\tb\Ze
h[jzahf qlhJu _z ihjy*dh\uc ghf_j klZe fZdkbfZevguf |
Jjmiiu
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ljhp_"mjZZgZeh]bqgZ gh hkms_kl\ey I i_j_ghk \ gZq

F_Ih” fghlhdjbl_jbZevgh]h \u[hjZ gZ h[h[s_gguo
Zevl_jgZlb\ \dexqZ_| \ k_[y dhfie_dk Ze]lhjblfh\ i
fbgbfZevgufb \ugbkebl _evgufb aZljZlZfb gZoh”biv fgh
hilbfZevguo | r_gbc j_r_gby g_ mkimiZxsb_ ~ym] ~jr
djbl_jbyf Z 1Zzd _ wnn_dlb\gh km Zlv fgh _klI\h 1Zj_
_"bgkI\_ggh]lh j_r _gby Ijb jZ\ghp_gghklb qgZklguo dj
Ijbgylby j r _gby y\ley Iky Z\IhfZlbg_kdbf k fbgbfmfhf \
azZljzZl < kemqZ_ jZaghc \Z ghklb gZklguo djbl_jb_\ bki
©gZkljzb\Zgby? Zelhjblfh\ km™  _gby k ihfhsvx EIJ g_
azZ™"Zgb_\_kh\uo dhwnnbpb_glh\ >ey ©gZkljhcdb? hlgh
EIJ “hklZlhggh ijh\_klb ihizZjgh_ kjz\g_gb_ ~hklZlhggh
iZj _thilbfZevguo Zevl _jgZlb\ ljb  wlhf ijh\h”~blky ij_
ithemqgZ fhc bgnhjfZpbb ]ZjZglbjmxsZy ljZgablb\ghklv \u

LZzdbf h[jZzahf f_|Ih” ihal\hey_ | hkms_kl\eylv wnn_d
fgh™ _kI\zZ iZjhihbfZevguo Zevl_jgZlb\ bkihevamy Ihevdrf
Zevl_jgZlb\ b g_ ijb[_]Zy d ohjhrh ba\_klghc k\_jld_ qgZkl

F_Ih? j_Zebah\Zg \ ijh]jzZffghf GUANGCE_d®[ukljuc
\a]Jeyn@

JZkkfhljbf hkgh\gu_ Ze]lhjblfu f_Ih"Z celhjblf
fgh™ _kI\Z 1Zj _ITh \dexqgZ_| ijhp_"mjm ij_"\Zjbl_evgh]h h
hilbfZevguo Zevl_jgZIlb\ k ihfhsvx 1Zd gZaul\Z_fh]h
j_r_gby h”gh ba j r gbc 7ey dhlhjuo kmffZ dhebqg_
dhlhjuf hgb mkimizZxl \ jZg bjh\dZo fbgbfZevgZ < bkke.
\ jy*_ kemqZ_\ agZqgbl_evgh [he__ madh_ qgq_f bkoh”gh_
\dexqZxlky Ilhevdh ©eb”bjmxs__  j_ r_gb_2 b Zevl |
ij_~ihqglbl _evgu_ g_f ©eb”bjmxs__2 j r_gb_ ih qgZklgu
NZevg_cr_f ijh\h”blky ijh\_jdZ-hgbfzigyghtklv hklzZ\rbol
Zevl_jgZIb\ ijb wlhf Zevl_jgZlb\Z-lyNdyZewgh£] ltkeb ihk

ijbf _g gby d g _c ijhp_"mju kf \ur_ g | gb h~gh
ij_~ihqglbl _evg__ _z ih \k_f gzZklguf djbl_jbyf e \_ _z\
i j_k_q_gb_ih~fgh  _klI\ Zevl jgZlb\ gZoh”ysboky \ qZi
e \  khklz\ey | imklh_ fgh  _kl\h Hqg_\b”gh qlh ijh\_

gZqZlv k jZg bjh\hd ]*_ bkke_"m_fzZy Zevl_jgZIlb\zZ b
ihjy*dh\uc ghf_j \ jZg bjh\d_ b ij_djzZlblv _z kjZam °_
imklh]lh fgh™ _klI\Z L _klbjh\zgb_ ZelhjblfZz gz azZ"Z
dhebq_klI\Zfb Zevl_jgZlb\ b gZklguo djbl_jb_\ ihdZau\Z_
i _j_"a\_klguf Ze]lhjblfhf \ dhlhjhf gZ dzZ ~"hc bl_jZpbb
kjZzZ\g_gb_ lhevdh k g_"~hfbgbjm_fufb ih 1Zj GZIéel jgZ
o0ZjZdl _jgu_ j_amevlZlu ihdZaZgu gZ ijbf_j_ ~\mo |_klh\u
AN kv b ~"Ze__ ih”™ dhebqg_klI\hf rZ]h\ ihgbfZ_Ilky dhebq.
hi_jZpbc IbizZz kjZ\g_gby ijbk\h_gby keh _gby b \uqgblzZgl
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LZ[ebpZ KEZ\g_gb_ \ugbkebl_evguo aZzZljzl Ze]lhjblfh\
fgh  _kI\Z 1Zj_1Ih

AZ"Zqgb Dhebqg_KklI\ Dhebqg_klI\h rZ]h\
iZj_th :

hilbfZevgu Ba\_KIgu IJ_"eZ]Z_f

Zevl jgzlIt Zelhjblf Zelhjblf

Dhebqg_kI\h Zevl 308 b\

dhebd KINh 41018\ s 2970 100.153.106 |  31.451.558
(20
Dhebg_kl\h Zevl 1pgan,b\ 131 9.587.667 6.362.537

dhebqg_kI\h djbljb_\ +

>ey km  _gby fgh  _kI\Z 1Zj_Ih bkihevamxlky ~"\Z .
br ZevgZy |lhqdZ b :K Z\lhfZlbg_kdh_ km™  _gb __

ce]lhjblf BL "~ey ihbkdZ dhfijhfbkkZ bkihevam_ | ©O]Je
gZaul\Z _fhc b”_Zevghc Ihgd_ BL 1~ ih™ BL ihgbfZ_
Zevl _jgZlb\Zz y\eyxsZyky gZbemqr_c ih \k_f gZklguf djb
glh X g_ kh”_j'blky Zevl _jgZlb\u k 1Zdbfb k\hckI\Zft
©[ebahklv® ~ey ihjy*dh\uo rdZe y\ey |ky "hklZlhggh mk
yley |ky kdhj_ g_dhlhjuf hjb_glbjhf qg_f IThgdhc hlkc
ce]lhjblf BL hkgh\Zg gZ ihkljh_gbb g_dhlhjhc ©hdjx klghkl
hr"ghc ba Zevl jgZlb\ yleyxs cky emqgr_c ih qgZklgh
nbdlb\guo Zevl jgE\W\cgbdh\2 ihemgZ fuo ba [Zah\hc Z
iml_f baf_g gby _z iheh _gby \ jZg bjh\dZo k ihfhsv
hi_ jZpbc i_j ghkZ ihal\heyxsbo mom”r_gb_ dZq XI\Z if
kdhfi_gkbjh\ZIv memqgr_gb_f ih *jm]Jhfm dZd ijZ\beh Z
Z\lhfZlbqg_kdhf j_"bf_ ijb hg_\b~ghc jZaghc \Z ghklb q:
ijh\h~"blky ©gZkljhcdzZ?2 hi_jZpbc i_j_ghkZ k ihfhsvx E
ithdZau\Z | fbgbfZevgu_ \uqbkebl_evgu_ aZljZlu ijb ihbkt
g_\k_]*"Z j_r_gb_ y\ley Iky “bgkIl\_gguf

< hkgh\_ Zelhjblfz :K e_"bl jZkrbj_gb_ fgh  _KkI\Z 1Zj_
nbdlb\guo Zevl_jgZlIlb\ dhlhju_ ihemqgZxlky dzZd |_
kbff Ijbggh]lh i_j ghkZ [Zah\hc Zevl_jgZlb\u \ izZj_ jZ
ihemqg_gguc OAM\gcgbld@mibl jiim djbl_jbx [Zdhfm dhebq_
Zevl _jgZlb\ kdhevdh Zevl _jgZIb\ ijx\hkichmbdjjblr jo Z
ih k-fm djbl_jbx mkimibl 1Zdhfm ~_ dhebq_klI\m Zevl
Zevl_jgZIb\ ij_\hkoh”by ijhr-fgb djbl_jbx ;Zah\Zy b nbdlk
Zevl _jgZlb\u ijbagZxlky wd\b\Ze glgufb gZ hkgh\Z¢
hl_ki_qgqb\Z _Iky khojZzg_gb_ kmffZjgh]h ih ~\mf jZg bjh
Zevl _jgZlb\ dhlhjuf [Zah\Zy b nbdlb\gZy Zevl _jgZlb
\ub]ju\zxl L f kzZfuf mkbeb\Z _|ky hlighr_gb_ ij_~ihqgl_g
d km™ gbx bkoh”~gh]h fgh _klI\Z 1Zj _Ih G \ul[jZgg
hi[jZku\Zxlky b nhjfbjmxlky gh\u_ jZg bjh\db Zevl _jgZI
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ijhp_"mjZz km™ gby ith\lhjy _Iky A”N kv |Zzd" _ g_
_"bgkl\_gghklv j_r_gby :e]hjblf gZmiEbfgeyghuZjjlh_gby
bf xsb_ij_"~ihqglbl_evghklv ih [hevrbgkl\m gZklguo djbl_
jZ[hlu Zelhjblfh\ km _gby g_ \k_]*Z kh\iz*zZxl Gh ZgZe
ithdZaulZ | bo ij_~ihqglbl_evghklv \ h[hbo kemqgZyo

G_dhlhju_ ozZjzdl_jbklbdb Ze]hjblfh\ BL b :K ”"ey
\ur_ | _klh\uo az”~Zq ij_"klZ\e _gu \ IZ[ebp_

LZ[ebpZOzizdl jbkibdb Ze]hjblfh\ km  _gby fgh  _kI\Z

Dhéh ce]lhjblf :K
iZj_kh
AZ~Zqgb hilbfZe 0zjzdl_jbkl, ;BeL]thli

vl "¢ Hdhgqzg
Zevl_4g ijhoh
b\

Dhé&h Zevl_jgZ Dhéh 97 5 .

3000, 2970 Zevl_jgZlb\

diveh djbl_jbls Dhé&h rZ]h\ [7.091.960| 8.847.806 | 3.727.499

Dhah Zevl_jgZ Dhah 19 L .

10000, 131 Zevl_jgZIb\

diveh djbl_jbal Dhé&h rZ]h\ |28.230 |32.146 1131

>ey ihemqg_gby _“bgkl\_ggh]h j_r_gby bkihevam
Zelhjblf dhlhjuc hlghr_gb_ ij_~ihql_gby mkbeb\Z | k
highr_gby Dhg”~hjk_ ih[_"~Z | 1Z Zevl_jgZlb\Z dhlhjZy
Aim]lmx \h \k_o iZjguo \klj_qZo ih qgZklguf djbl_jbyf <
ba\_klgh]lh izZzjZz~hdkZ Dhg”hjk_ g _ljZgablb\ghklv \ufl
kKi_pbZevgZy w\jbklbdZ mqgblu\ZxsZy dhk\_ggu_ ih[_"t
azZljZlu Zelhjblfz ijhihjpbhigBhkbgau hi_jZpba-dhebqg_ kl\h
Zevl _jgZlb\ b hdZaul\zZxlky agZqgbl_evgh f_gvrbfb q_f

f ITh"Z Rmevp_ :elhjblf fh™ | ijbf_gylvky dZd gZ aZ\__jr
hilbfbaZpbb Zevl_jgZlb\ _keb Ze]hjblfu BL b K g_
_"bgklI\_ggh_ j_ r_gb_ |1Zd b kzZfhklhyl _evgh gZ bk

Zevl_jgZIlb\ F_Ih~bdZ ijbf_g_gby Ze]lhjblfh\ azZz\bkbl hl j_

Ozjzdl_jguf ijbf_jhf \hafh ghkl_c ij_"eZ]Z_fuo .
yleyxlky j_amevlZlu fh”_ebjh\Zgby azZ”Zgb hlghkbl_ev
]Jimiiu kZfhe _Ih\ jbkmghd J rZeZkv azZ”ZqZ \u]
gZ\b]Zpbhgghc bgnhjfZpbb 7“ey dhjj_dpbb dhhj*bgZl
kZfhe_lidlf_[bl_ey
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Jbkmghd + <uqbkebl _evgu_ aZljZluifgh]lhdjdbbbjaZéZzgh]
\u[hjZ bklhggbdh\ gZ\b]Zpbhgghc bdmghjkR\imbbkIN gy dte\
gZ\b]Zpbhgghc bgnhjfZpbhb

JyAn ithdZau\lZ | \ugbkebl _evgu_ aZljZlu ijb j_r_ghbtk
bklhggbdh\ gZ\b]Zpbhgghc dfHnhkigip\ob f Ih~*h\ hilbfZev
g _ebg cghc nbevljZpbb

>ey fgh]lhdjbl _jbZevgh]h \u[hjZ k ihfhsvx ij ~eZ]zZ fi
ijbf _gyebkv Ijb djbl_jby ih]j_rghklv hij "~ e gby dhhj*b
f klhiheh™ _gby bklhggbdh\ ] hf Ijbg_kdbc nzZdlhj ey a
jZkiheh  _gby dhebqg_kl\h bklhggbdbebbdnohpfZetblb evgu
aZljZlu <uqgbkebl_evgu_ azZljzZlu Jy~" hdZau\Zxlky Kk
ih™\ _j°~Zy wnn _dlb\ghklv Ze]hjblfh\ fgh]hdjbl _jbZevgh]h

'B;EBH=J:NBQ?KEKBBKHD

1. Kotlov, Y.V, Vassilyev, S.IMethods and algoritms of multicriteria optimization on the
basis of nonrigorous ranking of alternatives by partial criteria and experience of computer
realization. J. Autom. Inform. Sci, 38, Issue 1, 2006, Pp. 24-35.
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M > [623.465.756

1?7JKI?DLB<GU? F?LH>U B :E=HJBLFU H;J:;HLDB
BGNHJF:PBEBEL?IEH<BABHGGUO KBKL?F:0O

FZjlugd_\bqgq > K
DzZ[zd > B
Am[ < |

Fhkdh\kdbc Z\bZpbhgguc bgklblml gZpbhgZevguc bkk
mgb\_jkbl |
] Fhkd\z

< gZklhys__ \j_fy [_kibehlgu_ Z\bZpbhggu_ kbkl_fugbkiheva
rbjhdh]h ki_dljz az~Zgq \ Ihf qbke_ gZ[ex”_gb_ azZ ih Zjg
\uiheg_gb_ ih Zjghc jza\_~db ijh\_2kighkzZl _idbkud\hhi_jZpbc
dZjlh]ljZnbjh\Zgb_ f_klghklb dhgljhev ebgbc dhffrdglb\dZpbc
h[gZjm _gb_ g_kzZgdpbhgbjh\Zgghc "_yl_evghklb ljbf_g_
Z\bzZpbhgguo kbkl_f ihalhey_ | “hklbgv kms_klI\_ggh\¢_wddhlmhfb|
gZ ih?"lhlh\dm aZ kqgzl mijhs_gby ijhp_kkZ ih~"]hlh\db h[kem™b
f gvrbo wdkiemZlZpbhgguo 1|j_[h\Zgbc [_kibehlgud XRAbZpb
kjzZ\g_gbx k ibehlbjm_fufb Z\bZpbhggufb kbkl_fzfbb Ijb

| ieh\babhgguo kbkl_ f agZgbl_evgh m\ _ebgb\Zxlky dhafh g
Z\bZpbhgguo kbkl_f gh Ney wnn_dlb\gh]h ijbf_g_gb:
kh\ _jr_gkl\h\zgb_ f_Ih~h\ b Zelhjblfh\ h[jZ[hldb bgnhjfZpbb

Dexq_\u_ kdhiZgh\babhggu_ kbkl fu [_kibehlgu_ Z\bZpbhgg
f Ih~u h[jZ[hldb bah[jZ  _gbc jzZkihagzZ\Zgb_ h[t_dlh\ dhjj_ey,

>ey j_r_gby az~Zgb fhgblhjbg]z f_klghklb \ khklZ
Z\bZpbhgguo kbkl_ f ;:K bkihevamxlky h-4iweq ddgibggi h
kbkl_fu jZ[hlZxsb_ \ mevljZnbhe Ih\hf \bAbfhf b
"bZiZahgZo

< klzlv_ ijb\_~ g ZgZeba kms_kl\mxsbo Ze]lhjbl1
bgnhjfZpbb yjdhklguo dhgljZklguo b>dyjl egmbhbglglhigg uc
kbkl_f jzZkkfhlj_gu i_jki_dlIb\u jzZa\blby f_Ih”~h\ ij_?~
h[jz[hldb bah[jZ _gbc

Bkke_"h\Zgby \ h[eZklb jzZajz[hldb kbkl_f | _ogbg.
hkgh\ghf gZijz\e_gu gZ kh\_jr_gkl\h\Zgb_ kms_klI\mxsbo
ZdlmZevguf gZijzZ\e_gb_f kgblZ_Iky kha“Zgb_|_ieh\babh

L _ieh\babhggzy kbkl_fz jz[hlZz_| \ bgnjzZzdjZzkghf ~"bZ
bkihevamy | _ieh\babhggmx dzZf_jm Li<D Li<D y\eyxlky
bklhggbdzZfb bgnhjfZpbb h[ hdjm Zxs_c h[klZgh\d_ [1Zd d

kKh[kI\_gghfm | _ieh\hfm baemqg_gbx h[t_dIZ gZ[ex”_gb
ith™\_j° gu f_gvr_fm \ebygbx ih]h*guo y\e_gbc q_f kbkl_
\ \brbfhf "bzZiZzahg_"ebg \heg >DZ~hggbdh\ @

"JZ[hlZ \uiheg_gZ ijb nbgZgkh\hc ihA"*_j%d _-08/00682).ijh_dI
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Bkihevah\Zgb_ Li<D bf__ | jy®» ke_"mxsbo g _~hklZl
jZkihagz\Zgby HG k gbadbf | _ieh\uf dhgljaklhZaebdzy
| ieh\hc bg_jpbb b azZdhgh\ lgpdz “Zglhy = iZkkb\guo H
\gmlj _ggbo bklhggbdh\ | iezZ | _ieh\hc dhgljZkl ~\Z ~u \
|Zdhc ~_ wnn_dIl gZ[ex”Z _ |ky b ijb "h™~_ kg_]_ >ey h]
gm\kl\bl _evghklb Li<D \hafh ' gh hoezZ ~ _gb_ nhlhijb_fg
| fi_jZImj h~gZdh wlh agZgqbl _evgh mkeh gy | bo dhgklj

>ey h[_ki_q_gby Z\lhghfghklb jZ[hlu ;:K kbkl_fZ I _og
"he ' gZ h[ezZz~ZIv \hafh ghklvx jZkihagZ\Zgby jZaebgguo |

JZkihagZ\Zgb_ HG \uihegy_ |ky iml_f kjZ\g_gby wlZe
bah[jZ  _gbc >ey \uiheg_gby wlhc aZ”~Zqgb bkihevamxlky
yjdhklgu_ dhgljZklgu_ b dhjj_eypbhggu_

Yjdhklgu_ kbkl_fu jZkihagZxl HG ih wlZehgghfm mjfr
j _Z]l]bjmy gZ “jm]Jhc mjh\_gv ~Z _\ Ihf kemqgZ_ _keb wl
ij_\urZ_ | wlZehgguc mjh\_gv Kihkh[ghklv ih\_Hd@ghkl
hljz ZIlv jZkk_b\Zlv beb ih]JehsZlv wg_j]lbx kholgjdhiklvae
tijb h~ghf b Ihf ~_ hk\_s _gbb jZaebqgzZ_I|ky qlh b ij_7il
gm\klI\bl _evghklv b jZaj rZxsmx kihkh[ghklv k_e dpbb
kbkl f gZ hdjm Zxs _f nhg_beb ©ih*"klbeZxs ¢ ih\_joghkl

Yjdhklgu_ kbkl_fu h[ezZz~Zx| \Z guf iheh bl_evguf
yjdhklv ithkimiZrREZHG \hajzklz | ijhihjpbhgZevgh
mf_gvr_gby "Zevghklb f_"m ;:K b HG gh h~gh\j_f _ggh
aZdhgm mf_gvrZ _|ky iehsZ”v ih\_joghklb k dhlhjhc ijbg
Ke_ "h\Zl _evgh mjh\_gv ihlhdzZ k\_Ih\hc wg_j]bb gZ we_
g_baf gy Iky \ijhp_kk_ k[eb  _gby

?sz h”rgbf ~hklhbgkl\hf ~Zgghc kbkl_fu y\leyxlky |
ijhklhlZ nhlhijb_fgbdZ b \ugbkebl _evghc qZklb

G_"hklzldhf ~Zgghc kbkl_fu y\ey Iky \ukhdZy ¢
dhhj*bgzlhjz d 1ihf_ozf \ bgnjZdjZzkghf ~2bZiZzahg_ b
jZkihagz\zZgby |IbiZz HG [1Zd dzd kbkl_fz jz[hlZ_ | k | _iel
jZaebqgZ | ] _hf _ljbg_kdhc nhjfu HG

< dhgljZklguo kbkl _fZo jzZzkihagz\Zgb_ ijhbkoh”bl ih
dhgljzklzf HG DhgljZklgu_ kbkl_fu fhlml jZ[hlZIlv dZd
djzx 1Zd b ~_1Zevgh :elhjblf ©" _1Zevghklb? ZgZebab
] _hf _ljbgq_kdb_ nhjfu eb[h kZf nZdl gZebgby nhjfu eb[h

< oh”_ ih”]lhlh\db d jZ[hl_ kbkl_fu ijhba\h”~blky ij
[bgZjbazZpby bah[jZ _gby lh _klv i_j_oh” Y[ dmop\_
ij_"klz\e_gb_ >ey wlh]h \ugbkey_ Iky ihjh] yjdhklb Lt
bf _xsb_ yjdhklv \ur_ beb jZ\ghc ihjhjm gZagZqzZxlky [_e
g_jgufb Wlh k\hckl\h gz~ ey | dhgljzklgu_ kbkl_f
ij_bfms_kI\Zfb khdjZs _gb_ h[t _fZ aZihfbgZxs_]h mkljhcl
"Zgguo 1Zd dzd "ey aZibkb dzZ ~“hc lhgdb [bgZjgh]h ba
ebrv [bl iZzfylb Z 1zZd _ kgb _gb_ I1j_[h\Zgbc d ijhb
\ugbkebl _evghc kbkl_fu 1Zd dZd Ze]hjblfu gZoh ~ _gby
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ba[jZz _gbb ij _~klZ\eyxl kh[hc g_keh gu_ fzZI _fZlbg_kdb _
HArgZdh \ kemqZ_ ihy\e gby \ dzZ”j_g_kidBevdhbc
ijhlib\hiheh gh]h agzdz \ kbkl_f_fh  _I ijhbahclb k[hc b
bah[jZz _dbdd _ klhbl hif_Iblv qlh IZdb_ kbkl_fu hq_gv ¢
baf g gbx hk\_s gghklb kp_gu \ke_ ~kl\b_ q_]h g_h[oh”]
keh gh]lh Ze]lhjblfZz \ugbke _gby ihjh]Z yjdhklb
Dhjj_eypbhggu_ Ze]lhjblfu h[jZ[hldb bgnhjfZpbb \ ih
gZoh”~yl \k_ [he__ rbjhdh_ ijbf_g _gb_ Dhjj _eypbhgg
Z\lhghfghf ihe_|_;:K kjZ\gb\Zxl I _dmsbc dZ”j] b wlZehg:
bo \aZbfgmx dhjj_eypbhggmx nmgdpbx h[_ki_qgb\Z
fZzdkbfZevgmx \_jhylghklv jZkihagZ\Zgby HG GZqZev
wlZehggh]l]h b | _dms_]Jh dz”jh\ fh]lml [imb _fhihp” gebg!l
fZdkbfmfZz dhjj_eypbhgghc nmgdpbb kKhhi\_Tkl\mxs_
kh\f s gbx wlZehggh]h b I _dms _]J]h dZ”~jh\ Dhjj_eypbhgg
h[jZ[Zlu\Zx]l g_ \_kv \oh”ghc kb]JgZe bah[jZ _gby Z lhev
ithdZdhem[h ijbagZdm gZijbf_j ih yjdhklb ihemqZ_fh]}
bebh ijbagZdm wg _j] Ibg_kdhc dhgljZklghklb HG >DjZkbe
Bgufb keh\Zfb dhjj _eypbhggu_ ke _"“ysb_ kbkl _ -
hlghkbl _evgh_ kf_s gb_ ~“\mo jZaebqguo bah[jZ _gbc
kx 1Z H~™gh ba bah[jZ _gbc kqblZ Iky wlZehgguf hgh

kh[hc j_amevlZl \uiheg_ggh]h jZg__ baf_j gby >jm
bf gm_I|ky | _dmsbf _]h ihemqgZxl k ihfhsvx ijbzfg
gZ[ex"Zxs_c¢c © b\hc? kx _|I

< kh\j f _gguo kbkl _fZo | ogbqg_kdh]h aj_gby

dhjj _eypbhggh wdklj fZevgZy kbkl _fZ ke_ "~ gby Wdklj_f
aZihfbgd4dkk ihl_gpbZevgmx dZjlm bah[jZ _gby ihe
bgnjzZdjzZzkghf "bzZiZzahg_ b kjZ\gb\zxl __ k i_j_ \_" gguf
wlZehghf >M*"Zeh\Z @

< aZ\bkbfhklb hl j rZ fuo azZ”"Zq \ dhjj_eypbhgguo :
ijbf _gylvky jZagu_ nmgdpbb jZaebgZxsb_ _ky ijZ\beZfb
[ebahklb bah[jZ  _gbc WIb nmgdpbb bgh]*Z gZau\Zxl
djbl _jbZevgufb nmgdpbyfb

hevrh_ agZq _gb_ bf__| \u[hj dhgdj_Igh]h Ze]lhjblfZz
ihf_ohmklhcgb\hklv kbkl_fu b h[t_f Ij_[m_fuo \ugbke_gb
jZaghklgu_ djbl_jbZevgu_ nmgdpbb g_ kh”~_j ZI \ \ugb
mfgh " _gby qlh iha\lhey_ | mkdhjblv ijhp_kk \ugbke_gb
kjZ\g_gbx k \azZbfgh dhjj_eypbhggufb nmgdpbyfb gh ijk
ihf _ohaZsbs _gghklb 1Zjgu_ djbl_jbZevgu_ nmgdpbb jZ[h
bah[jZz _gbyfb qglh ~Z | ij_bfms_kI\h \ ijhklhl_ b g_ ket
\ugbke _gbc Nmgdpbb k bkihevah\Zgb f bg\ZjbZglguo fh
ijbagZdh\ bah[jZ  _gbc hkgh\Zggu_ gZ | _hjbb Ze] [jZbc
ihal\heyxl b”_glbnbpbjh\Zlv HG ihbkdZ g_aZ\bkbfh
hjb_glZpbb b jzZaf_jh\ ITh”2h[gu_ Ze]hjblfu ihalheyxl| ihe
j_amevlZlu ijb ~hklzZlhggh dhgljZklguo bah[jZ  _gbyo HC
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djbl_jbZevguo nmgdpbyo ijbf_g_gb_ f_Ih~h\ [ukljh]lh ij_h
ithal\hey | j Zebah\Zlv wnn_dlb\gmx hp_gdm dhhj*bg:
bkihevah\Zgby ki_dljZevguo o0ZjzZdl_jbklibd bo bah[jz _
mkdhjblv j ZebaZpbx \ugqbkebl _evguo ijhp_kkh\ Hkh[_
fh” | hdzZaZzZlvky bkihevah\Zgb_ wlbo djbl_jbZevguo nm
ki_dljZzevgufb f_Ih”*Zfb ij_~\Zjbl_evghc h[jZ[hldb bgnhjfZ

H[lsbf ij_bfms_klI\hf ~Zgguo dhjj_eypbhgguo kbkl_
\hafh ghklv bkihevah\Zgby ijhkljZgkl\_gguo kb]JgZeh\
\b”r_ pbnjh\uo fZljbp qlh \ k\hx hg_j v iha\lhey | j Zeb:
\ukhdhc ihf_ohmklhcgb\hklvx \ukhdhc lIhgghklvx jZkiha
\hafh ghklvx jZkihagzZz\Zgby hl* _evguo we _ f _glh\ HG
jZ[hlhkihkh[gZ \ ex[h_ \j _fy kmlhd b h[ezZ”"Z | \ukhdhc gZ

H~rgZdh kihbl hif_Iblv glh \ kbem g _h[oh~Dbff
\ugbkebl _evghc fhsghklb 7~ey ~Zgguo Ze]hjblfh\ g _ hJ[
ith\ur_gby wnn_dlb\ghklb jZ[hlu dhjj_eypbhgguo Ze]hjblfk
mf_gvr_gb_ \ugqbke _gbc fh | [ulv ~hklb]Jgmlh aZ kq_
dhglmjguo bah[jZ _gbc

lj_~iheZ]Z _lky qlh dhglmj kh”_j bl \kx g_h[oh”bfmx
nhjf HG <gmlj_ggb_Ihgqdb HG \h \gbfZgb_g_ijbgbfZx
lhevdh dhglmjh\ ihal\hey | i_j_clbjhkl{XmklI\ghdah[jZ _gby
d ijhkljZzgkl\m dhglmjh\ b | _f kZfuf kgbablv \uqgbk
Zelhjblfbg _kdmx keh ghklv < azZ\bkbfhklb hl gZkus ggh
f ITh~h\ ij_"™\Zjbl _evghc h[jZ[hldb bah[jZ _gby dheailog_KkIl\t
ebgbc fh | khklZ\eylv khlu_ ~heb b f g __ hl h[s_]h «
bah[jZ _gby

<hafh'gh g_kdhevdh \ZjbzZglh\ bkihevah\Zgby dhglmj
dhjj _eypbhgguo Ze]hjblfZo

1. Dhglmjdhglmj < wlhf kemqZ_wlZehggh_ bah[jZ _
bah[jZz _gb_ ij_"~klzZ\eyxlky \ \b”_ dhglmjh\ G _"hklzZldFl
yley |ky g h[oh”bfhklv \u® _e gby dhglmjZ gZ | _dms_ f [
wlZehggh]h bah[jZ  _gby fh | [ulv ih”]hlh\e_g aZjZg.
"hihegbl _evguo \uqbkebl _evguo j_kmjkh\ \ ijhp_kk_ @
g_"hklzZldh\ ebr_g ke_~mxsbc f_Ih~"

2.Dhglmjiehsz~v A”~_kv wlZehggh_ bah[jZ _gb_ ij_"k
dhglmjz Z | _dms__ bah[jZ _gb_ [_a “hihegbl_evghc hJ
kh[hc g_dhlhjmx iehsz”v Bkihevah\Zgb_ [Zdh]h iIw*oh”"Z
Zelhjblfu h[jZ[hldb "Zgguo beb bkihevah\zZIlv bah[jZ _gby
Z agZqgbl k [hevr_c *"_|IZebazZpb_c HG

G_"hklzldhf ijbf_g gby dhglmjguo bah[jZ _gbc y\ey
jZkihagz\Zgby HG keZ[h \ujZ  _gguo gZ hdjm Zxs_f nh
bf Iv gq_Ildhc ]jZgbpu fh I Julv h”bgzZdh\ ih yjdhklb b
fh™ | [ulv aZrmfe_g ihf_oZfb b IzZzd "Ze__ <k_ wlb nzdlh
glh dhglmj eb[h g _\hafh 'gh \u”_eblv \hh[s_ eb[h
g_ijZ\bevgh b g_ khhI\_Ikl\m _1 ]jZgbp_ HG
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< aZdexq_gb_ fh gh hif_Iblv qglh bkihevah\Zgb _
| ieh\babhgguo kbkl_f k dhjj_eypbhggufb Ze]lhjblfz
bgnhjfzZpbb y\ey Iky gZb[he__ i_jki_dlb\guf \ klyab k bo
lhgghklb kh\f_s _gby bah[jZz  _gbc k \hafh ghklvx k_e_d
hfeZklyf b k emqgr_c ihf_ohaZsbs _gghklvx ih KkjZ\g ¢
kbkl_fzfb Bkihevah\Zgb_gZ ;:K | _ieh\babhgguo kbkl_f |
Zelhjblfzfb h[jZ[hldb bgnhjfZpbb iha\hey | jZkrbjblv \lI
ijbf _g _gby \ke "kl\b_ g_aZ\bkbfhklb hl \j_ f gb kmll
\ha”_ckl\bb gZ gbo ih]Jh”guo y\e gbc >Zevg_cr__ k
dhjj _eypbhgguo Ze]lhjblfh\ h[jZ[hldb bgnhjfZpbb [m~_|I
ih\ur_gb_ \ugbkebl_evghc wdhghfbgghklb \ujZ[Zbdu\Zgb
baf_g _gbx hk\_s gghklb HG h[_ki_q_gb_ djm]Jehkmlhqg
\k_ih]Jh~ghklb ijbf_gy_ fuo kbkl _f I _ogbq_kdh]h aj_gby

yB;EBH=J:NBQ?KDBC KIBKHD

1. DZ~hggbdh\ F:gZeba f_Ih~h\ h[jZ[hldb | _ieh\h]h bahlj
knhjfbjh\Zggh]lh hilbg_kdbfb kbkl_fZfb ke_ "~ _gby F & LBM "hggbc
2003. £« #K  -190.

2. DjZkbevsbdh\ F KH3j_ f _ggu_ bgnhjfZpbhggu_ bhZo'Zogedgbb
gZ\b]Zpbb b gzZ\_~ gby [_kibehlguo e IZl _evgyuo® ZiRZjZ&Gh\
DjZzkbevsbdh\Zz = = K_jF[jyNBWF:EEBL + ISBN 978-5-9221-
1163-3.3.

3. M*"Zeh\Z G F<lh”u b Ze]hjblfu h[jZ[hldb pbnjh\uo bahl[j:
dhfie _dkguo kbkl _fZo gZ[ex™ _gby e 1Zl _evguoGZikZjZOhiF# " j_
F:B + Kk ISBN 978-5-4316-0181-

M>D

MKLJHCKL<H :<LHF:LBABJH<:GGH=H DHGLJHEY
K;HIDB<B:PBHGGUO @=MLH<

lhih\ < F dZg” | _og gZmd

Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klzlv_ jzkkfzljb\zZ _Iky ijbf_g_gb_ ZiizZpddgroc” eg/Z khtejfdgby
mkljhcklI\z ZzZ\lIhfZlbabjh\Zggh]h dhgljhey k[hjdb Z\bZpbhg
bkihevah\Zgb f dhfivxl_jZ

Dexqg_\u_ kenh\WwZZpbhgguc “]ml ieZlnhjfz $UGXLQR Z\lhfZz
dhgljhev

>ey bkdexq_gby q_eh\_q_kdh]h nzZdlhjZ ijb ijh\_jc
"Imlh\ Jueh jZajzZ[hlZzgh mkljhckI\h Z\lhfZlbabjh\Zggh]h
Z\bZpbhgguo "Jmlh\
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>ey ijh\_jdb p_ehklghklb Z\bZpbhggh]h "ImlzZz \ j.
mkljhcklI\_ [ueZ ijbf_g AydinoUndlZdhlhjzZy ihalhey | mklZg
k\yav f_""m fbdjhdhgljhee_jhf b dhfivxl_jhf >Ihih\ @

j"mbghwih hldjulzy ijh]ljzffbjm_fzZy ZiizZjzZlgZy ieZl
jZ[hlu k jZaebggufb nbabq_kdbfb h[t_dlZfb dhlhjZy ij
ijhklmx ieZlm k fbdjhdhgljhee_jhf Z 1Zd _ ki_pbZevgmx
"ey gZibkzgby ijh]jzffgh]lh h[_ki_qgq_gby fbdjhdhgljhee_
Ij_"klZ\e_9gZ gZ jbkmgd_

Jbkmghdkg #rgbc \b” iArduinoUno

JZajZ[Zlu\Z _fuc ijb[hj ihalhey |

i ijh\_jylv p_ehklghklv "be \ "Iml_

i bM _glbnbpbjh\Zlv "beu \ rl _ik_evghf jZat f_

GZ dZ ~uc dhglzdl I_klh\h]h "ImlzZz ih*Z_|ky kb]gZz
\urZ _|ky kb]JgzZe \ \b~_ bkijZ\ghklb beb g_bkijZz\ghklk
aZlhjzxlky ezfihqdb dhlhju_ ihdZau\zZxl \ dZdhf ijh\h”"_
\u\h”™ h[ bkijZz\ghklb beb g_bkijz\ghklb "ImlZ GZ dhfivxl_
b \ \br_ 1Z[ebpu hlh[jZz Z_Iky dzZdhc ijh\h? bkijz\_g b
dlyp_ 9Z wdjzZg_ dhfivxl_jZ ihy\ey |ky aZdexq_gb_ qlh
g_| ?keb -dEdba ijh\h~"h\ [m~_| g_bkijz\_g Ih ijh]jzff
bgnhjfzZpbx qglh "Iml g_bkijz\_g

KljmdIimjgZy ko _fZ mkljhckl\Z 7~ey ~bZ]ghklbjh\Zg
Z\bZpbhgguo "Imlh\ ij ~klZ\e_gZ gZ jbkmgd _
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Jbkm@hKljmdimjgZy ko _fZ mkljhckI\Z ~ey ijh\lidb\p_ehl

>ey k\lyab ieZlnhjfu $UGXLQR k dhfivxl_jhf bkihevah
S$UGXLQR,GH D rl_ik_evguf jzat fzf RJ b RJ ih"dex
\dexq_gbb mkljhcklI\Z gz fhgblhj_  dhfivxl_jZ hlh[jZ .
©ljha\hgdZz "Imlz <\_~bl_ dhebq_klI\h ijh\h~h\2 Wz gz~"
glh ijb[hj bkijz\gh ih*dexq_g b ]hlh\ d jZ[hl_ IThk& Q\\_"
+ ijh\h”~h\ k ihfhsvx dezZ\bZImju dhlhju_ g_hjoktkeid_Ikhy\_
kb]J]gZe \ fbdjhdhgljhee_j $7PHJD KM b]lh\u_ j_]bklju
d b gh dzf ieZlu ihemqgZxl|l kb]gZe < Z¥ey gbo
ke ~h\Zl _evgh g¢gZ \uoh”Zo j_]bkljh\ ijbkmlkl\m _1 eh]
kb]JgZzezZz k fbdjhdhgljhee_ _jZ ihklmizxl gZ b gh db
ith"Z 1 ihhq_j _~gh eh]bg_kdmx _“bgbpm gZ dZ ~uc dhgl.
dhfivxl_jz \ [Z[ebp_ hlh[jZ2 Z _ |ky dZ ~uc dhglzZdl ihhqg_]j
\u\h® h[ bkijZ\ghklb beb g_bkijzZ\ghklb kh_"bg_Ilgby DI
[mMAml| hijhr_gu Ih |I_klI az\_jrzZz _|ky b gZ ijb[hj_ aZ]h
Abh”u dhlhju_ \dexg_gu \ ijh\h~rZ '\ dhlhjuo g_I| hJ[jt
bgr"bdZpbb bkihevamxlky k\_|Ih*bh”u a_e_gh]h Kd_1Z gZi
ihr"dexq_gby we_f_glh\ mkljhckI\Z ij_"klZ\e_gZ gZ jbkmg:

Jbkmgh&Ko #fZ ih*dexq_gby we_ _f _glh\ mkljhckl\Z
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< n~zgghf mkljhckl\_  bkihevah\ZeZkv iezkz $!
fbdjhdhgljhee$JPHJIJD >Fbrbg\g r@c \b” dhlhjh]lh ihdz
g4bkmgd_

JbkmghdZkiheh  _gb_ \u\h~h\ fbdjh Afrgdga3es |z

>ey m\ _ebqg_gby dhebqg_ klI\ZrddinadmdéHuegdbkihevah\Zg
kK "\b]Jh\uc | _]bklj GK lj_bfms_klI\h ~Zggh]h k~\b]h)
aZdexqZ |ky \ g _h]jZgbq_gghf m\_ebqg_gbb dhebq_ kI\Z \
aZgyluo \uoh”h\ \ fbdjhdhgljhee j_

Fbdjhko fZz +& kh”™ j bl [blguc j_]bklj oj£g_gby

k"\b]lh\uc j_]bklj >Zggu_ ihke_"h\zZIl_evgh i_j "Zxlky \ k
aZl_f nbdkbjmxlky \ j _]bklj_o0jZg_gby D j_]bkljm 0jZg._
\uoh”~guo ebgbc GZ jbkmgd _ ihdZaZgh jZkiheh  _gb_ )
74HC595.

JbkmghEbdihko 74HC595

>ey fbdjhdhgljhee_jh\ gZ&rduif@a__klv k\hy kj_"~Z
ijh]ljZffbjh\Zgby >ey gZibkZgby hlezZz”~db b aZ]jmadb ijh
kdzqzlv b mklZgh\blv ijbeh” _gb_  $UGAW@RUNG"( | e
ihrdexqzZxlky d dhfivxl_jm ih 86% jZat_fm k bkihevah
j_r_gby ij_h[jZzah\Zgby mpPARF >I8ikh% . @
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lhke aZimkdZzZ ijh]jZffu $UGXLQRUSB iq"idexagZ] | lew
ieZlZ $SUGXLQRB8QR d dhfivxIl_jm

< f_gx ©Bgkljmf_glu2 \u[bjZ_Iky Ihl &20 ihjl
azZ”™ _ckl\h\Zzg b fh™ _ev ieZlu jbkmghd

Jbkmgh&ku[ACOM ihjlZ b fh~ _eb ieZlu

lhke_  wlh]h i_j oh”yl d gZibkzZgbx ijh]jzffu < ]
hih[jZ Z Iky kjZam YmM@dpIopp b Nmgdpby VHWXS \uai
dh]*Z kd_Iqg gZgbgZ | bkihegylvky Bkihevam_Iky "“ey
jZ[hlu \u\h"h\ aZimkdZ bkihevam_fuo [b[ebhl_d b | “
\uihegy_I|ky Ilhevdh h”bg jZa ihke_ dZ ~hc ih”"Zgb iblZg
leZlu $UGKLQMRMgdpby ORRS -%®lkdv IIHhgywlh hagzZqz |
gZa\Zgb_ b djmlblky \ pbde_ iha\heyy ijh]jzZff_ kh\_jr
j_Z]lbjh\zZIv gZ gbo Bkihevam_ |ky 7~ey Zdlb\gh]h m
ArduinoUno.

LZd dzZd dhebqg_klI\h dhglzdlh\ "ImlZz mkljhcklI\h Ju
ijh\_jdb dhglZdligh]h "JmlZ [hevr_ \ArdhindUnog dhieZ | _
"ey m\_ebq_gby \uoh”h\ J[ueb ijbf_g _gu k”\b]Jh\u_
ith"dexqg_gbb k"\b]lh\uo j_]bkljh\ aZ”_ cklARuihghng \uoh-
gh ijb wlihf ihemqgZzZ_Ilky \uoh”h\

Qlhfu "Zggu_ \u”rZ\Zebkv \ k™\b]h\u_ j ]bklju g_hJc
nmgdpbx YRLG2XW5HJ LQW [ b bkihevah\ZhHeyxmmapb x
ijhba\_klb kdZgbjh\Zgb_ "JmlZ b gZclb h[ju\
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>ey |h]lh qlhfu | _klbjh\Zgb_ ijhba\h”"behkv k ihfhsvx
bgnhjfZzpby hlh[jZz ZeZkv gZ fhgblhj_ \ ijh]jzff_ $UGXLQ
ihjlZz dhlhjuc hldju\Z _Iky \ f _ gx ©Bgkljmf_glu?2 ebfh dhf]
Ctrl+Shift+M.

GZ jbkmgd_ ij_"klZ\e g fhgblhj ihjlZziheydAlhz b k
\u\h~"Z < ihe_ \\h"Z \\h”~blky gbkeh h{h\_jy Jhulo ijimN ~h

Jbkmghdhgblhj imrt@ino

< ihe_ \u\h”Z ihy\ey I|ky |_klI kbkl _fu b aZdexq_gb_
beb g _bkijz\ghklb "ImlZ 1Ijb h[gZjm _gbb ohly hfu kh”*gh
h[ju\hf ijh]jzffz kjZam \u”~Z | aZdexqg_gb_ h Ihf qglh ~
j_amevlZlu ij_"klZ\e_gu gZ jbkmgd_

Jbkmghd ki dhgljhev k bkijZ\gufb ijh\h~Zfb
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< |_klI dhgljhe_ \b”gh qlh dzZgZzZe g_ azZ”_ckl\h\
\\_~ gh lhevdh dhglzdlh\ b ijh]jzffz dzZgZe
g_aZ” _ckl\h\Zgguc

;ue ijh\_~ g |I_klI k ih\j_"~ _gbyfb m ~\mo ijh\h”h\
dhlhjh]lh ij_~klZ\e_gu gZ jbkmghd_

Jbkmghd ki “]mlZ k ih\j "~ _gbyfb m “\mo ijh\h~h\

GZ wdjZg_ fhgblhjz dhfivxl jZ \u”Z |ky bgnhjfZpby
dZdbfb dZgZeZzZfb ijh\h~Z ih\j_ "~ gu b h g _bkijZ\ghklb ]

JZajzZ[hlzggh_ mkljhckl\h Z\lhfZlbabjh\Zggh]h dh
Z\bZpbhgguo "Imlh\ \dexgZxs_ _ fbdjhdhghbwemUNOnijZ\e _
kA \b]lh\u_ j_]bklju "ey m\ _ebq _gby dhebqg_ kI\Z ijh\_jy_
ithal\heyihlemqblv j_amevlZlu ijh\_jdb gZ wdyZgkljdhletki Mx|
k\_Ih\hc bg”"bdZpbb kgbablv Ijm~hazljZlu ijb ijh\_jd_ b
b ih\ukblv “hklh\_jghklv j_amevlZlh\ dhgljhey

;B;EBH=J:NBQ?KDBC KIBKHD

1. Ilhih\ < M™qg_[guc |j _gZ _j dZ[bgu \-jLhgZl4ZRb Z\bZpbhggh
kbfmeylhjZz < F [Ihih\ F_""mgZjh~guZgl¥ZgehH pfg plodiggg hmjgZe ©&
([SHUWR ljzgkihjl h[s_kl\h h[jZ28p8.2Z¢gb. yaud? =+

2. Fbrbg K JZajzZ[hldZ pbnjh\h]h [ehdZ mijZ\e_gby ijhlb\hhJe
kbkl _fu \_jlhe 4&/ KB <Fbrbg = : Dhl[ebpdbmZevgu_ ijh[e_fu b
I _jki_dIb\u jzZa\blby ]jz""Zgkdhc Z\bZpbb k[hjgbd Kkdthrah\k 9,,,
f ""mgZjh~guf mqzZklbijfZdEkbmgdklldhc dhgn_Bjdpbdkd tBjdmlkdbc nbeb
F=LM =: K +-90.

3. lhih\ < Bkihevah\Zgb_ih”"\b 'ghc ieZlrflhigkljZpybhgghc fh" e
kzfhe 1Z < F I|hih\ dimZevgu_ ijh[e_fu b i_jki_dlb\u jzZa\
Z\bZpbb k[hjgbd VIjim~x<Kk\ jhkkbckdhc k f_""mgZjh~guf mqZklb_f
ijZdlbg_kdhc dhgn Bjdmpbkkhd sthjdmlkdbc nbebZe F=H M-99. *
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K?DPBY
©OKBKL?FU :<B:PBHGGHC J:>BHK<YAB J:>BHEHD:P
J:>BHG:<B=:PBB B F?LH>U BO WDKIEM:L:PBB?2
OKBKL?FU G:;EX>?GBY B HJ=:GBA:PBB <HA>MRGH=H >:

lj "k _"~Z| &v #Zgdbg ; < azZ\_~mxsbc dZn_"jhc :JWH dZ

M>D

:GL?GGU A?GBLGH=H BAEMQ?GBY D:D KJ?>KL<H
H;?KI?Q?GBYAHI:KGHKLB IHE?LH< <HA>MRGUO KM>H<
F?KLGU&XHA>MRGUEBGBC

NZfh\ > K
K_eb\Zgh\Z < <

Fhkdh\kdbc JhkmAZjkI\_gguc | _ogbg_kdbc mgb\ _jkbl I ]j:
] Fhkd\Z

G_ij_djZszZxsb_ky zZ\bZpbhggu_ ijhbkr_kl\by :1I b b@lpb”_glu
km~rzZfb <K f_klguo \hamrguo ebgbc F<E \uihegyxsbfb
ihe _lu Z\bZpbb h[s_]h gZagZq_gby :HG Z 1ZdK]\ewdlsikean Z 1 Z
Z\bZpbhggu_ jZ[hlu k\yaZgu \ Ihf gbke_ k g _~hkkdbggKf hl
kj_"~klI\zfb gzZ\b]Zpbb b k\yab ih~A” _j"b\Zxsbfb g_h[oh”E
[ _ahiZzkghklb ihe_Ih\ ;I

J r_gb_f ijh[e_fu fh™ _I klZlv | _ogbg_kdh_ j'r jZmjZdElIHhgghd_
b azj _dhf _g”h\zZ\rbo k_[y gZ\b]Zpbhgguo kj_~kl\dh\udbohf qgb
ihemqgb\rbo rbjhdh_ jZa\blb_ \ ]jZz ' ~Zgkdhc Z\bZpbb =:
=zeZ\guf mkeh\b_f hkms_kl\e _gby ihe_ Ih\ <K y\eyZKgwnkhlp ki _
ihevah\zZl_e_c¢c \ha”mrgh]h ijhkljZzgkl\Zz <I < fZmhkeh¥BhbZphb
fh™ | [ulv \uihegbfh ijb hkgZs_gbb Zwjh”jhfh\ b <K IHbE jZ"Db
kj_~kI\zfb k\yab b dhgljhey H[t_dlhf bkke_"h\Zghh\yJ&lyxlky
lj_ ~f_ | bkke_~h\Zgby + Zgl _ggu a_gblgh]h baemqllgby iy
jZ"bhl_ogbqg_kdh]h h[_ki_qgq_gby ihe_Ih\ JLHI

Dexq_\u_ keh\Klgu_ \ha“mrgu_ ebgbb Z\bZpbhggu_ ijh
[ _ahizkghklv ihe_Ih\ ~_dzZf_ljh\u_ \hegu Zgl_ggu a_gblgh]h |

< gZklhys__ \j_fy gZ |_jjblhjbb JN Z\bzdhfiZgbc
dhff_jg_kdb_ ihe_lu gZ j_]bhgZevguo b gZ F<E wdk
|Zdb_ dZd :g :e8,L- L g ' g Fb b "jm]b_

ljhZgZebabjh\Z\ mjh\_gv ;I <K F<E gZ hkgh\_ hlc
ijhbahr_~rbo :1 \ dhff_jg_kdhc Z\bZpbb \ i_jbhh%u i
[ueb ihemqg_gu klZIbklbg_kdb_ ~Zggu_ \ \b”_ ]jZnbdh\
jbkmgdZo b ljhba\_klb h[jZ[hldm bgnhjfZpbb b
ihAjh[gu_ j_amevlZlu g_ ij_"~klz\ey_ |ky \hafh guf 1zZd d
1 aZz + ]hru _s_ ijhrhe Zxlky ihwlhfm ~Zggu_
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hkgh\Zgu gZ blh]Zo [he__ jZggbo e_| mqgblu\Zy kh[u
k 1h*rgy >JZkke_ _"h\Zgby Z\bZpbhgguo ijhgkr_kl\bc b bgp

40
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2010 2011 2012 2013 2014 2015 2016

H[s__ dhebqg_klI\h :I
;1 hkgh\gZy beb dhk\_ggZy ijbgbgZ dhlhjuo k\\yka@ZsZ dkbgf <k lZdbggwjhHjhfh\

Jbkmghdhebqg _ki\h :I ijhbahr_~rbo k <K F<E \ i_jbh” k
]h™u
80 63
60 53 55
40 23 21 T T Iy o 22
20 9 9
’ 2010 2011 2012 2013 2014 2015 2016
H[s__ dhebq_klI\h " _jI\ \ bkke_"m_fuo :I
Dhebqg_klI\h “_jIV \ :1 hkgh\gZy beb dhk\_ggY%yavipglbkgdg dlkljaldkguf hkgZs_gb_f -
JGH
Jbkmghdhebqg kI\h * _jI\ :I ijhbahr_~rbo k <K F<E \i_jb
ih 1h~u
lhA\_~ f blh] ZgZebaZ hig_lh\ jZkke _~h\Zgbc :I b b
ijhbahr_~rbo k dhff_jg_kdbfb <K gk Fh<E JN ih Jh~u
ijhbahreh kh[ulbc ba gbo kh[ulbc g _i1dkk\*kglghgg

k\yaZgu k g _"hklZlhgguf hkgZs gb f <K beb
jZ"bhgzZ\b]Zpbhgguf h[hjm~h\Zgb_f JGH LZdbf h[jZah
hikmlkl\b_ hk\_~hfe_gghklb h f I _hjheh]bg_kdbo mkeh
fhf gl \j_f gb ihl_jx hjb_glZpbb \ ijhkljZzgklI\_Z 1zZd" _
N ckl\by wdbiz 'z fh gh ij_~hl\jzZlblv ihkj_~kI\hf hkgZ
Zwjh~jhfh\  kj_~kI\zZfb k\yab b gZ\b]Zpbb kihkh[gL
jZ[hlhkihkh[ghklv \ keh 'guo debfZlbgq _kdbo b ] h]jZnbqg_ |

HagzZdhfbfky k ijhbkr_kl\byfb dhlhju_gZb[he_ _ y\gh
g _h[oh~bfhklv kh\ _jr_gkl\h\Zgby JLHIbK ijb wdkiemZlZz
F<E

i ]h~rz hjb_glbjh\hgqgh \ f klgh]lh \]
Zwjh~jhfzZz K_jh\ K\ _j*reh\kdhc h[eZklb [ue \uiheg2,g \ue_
RA- wdkiemZlbjm_fh]h HHHAH<®:<BAZ"Zgb_ gZ ih

hikmlkl\h\Zeh Kh]ezZzkgh h[tykgbl _evghc Z\bZhdalzdz p
iZkkZ bjh\ KZfhe | gZ Zwjh”jhf K_jh\ g_ \_jgmeky JZa
]hAZ ihbkdh\u_ jZ[hlu ijh~eb\rb_ky ~h gblhfrZ k
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Z\bZpbb gzZa fguo kbe b kj_"klI\ j amevlZlh\ g "Ze
kemqgZcgh hohlgbdZfb [ueb h[gZjm _gu h[gddb”"k2flgb b
dbehf_Ijh\ hl f_klZ \ae_1Z <K iheghklvx jZajmr_gh
[hjlm g_eh\_d ih]b[eb

i ijhbahr_e bgpb”_gl k-2, <RA-014p6,
ijbgzZz”"e "Zsbf HHH ©ID éMolkazZz\bzZz2 ;ueZ ijhba\_" gZ \uc¢
ihkz~rdZ <K :guihegy\r_]h ihe_I| ih fZjrjmlm ;@gyJbvkd =
gZjmr_gb_ Ij_[h\Zgbc imgdlh\ b N ~ jZevgue Z\Db.
ithe ITh\ \ JN mlI\_j"~ gguo ijbdZahf FbgbkljZ h[hjhgu
ljZgkihjlZz JN b Jhkkbckdh]h-dEkbZebkhdhgih Z] glkl\Z

< dhfZg~bj \ha”mrgh]h km~*gzZ D<K [

hjl]Zgm h[kem b\Zgby \ha”“mrgh]h ~\b" _gby H<> h[ hld
ithe 1Z ~hg_k_gby h k\h_f f_klhgZoh ~ _gbb b gZf_ j gb
ihkZz~db g_khleZzkh\Zgghc k hj]jZzghf H<> b k ihkzZ~*
eZiZ_\kd

Klhbl h[jZIblv \gbfZgb_ glh ghy[jy Xl Jh”™.
F_""mgZjh~rghf nhymf_ ©LjZgkihjl Jhkkbb2 ] g jZevguc
©=hkdhjihjzpby ih Hj<>2 Fhbk__gdh B]hjv GbdheZ \bq
k_]1h~gyrgbc ~_gv bf__ I f_klh Julv g_kh\_jr_gkl\h dhgljh
[ kibehlguo e_1ZI _evguo ZiizZjZlh\ b <K :HG hlkmlklI\b_
bgnhjfZpbb h Ihqghf f_klhgZoh ~ _gbb k\ _joe ]Jdbo <K
h]_ki_q_gbb k\lyab k gbfb qglh kha”zZ_1| ij_~ihkuedb ~e
kbkl _fu dhgljhey aZ <K

G ij_djZsZxsb_ky Z\bZpbhggu_ kh[ulby k <K \uihe
dhff _jg _kdb_ ihe |lu gZ F<E 1Zd b ihe lu :HG aZklz\e
g _h[oh”bfhklb bo hkgZs _gby kh\j_ f gguf jZ"bhwe _dljhgg
JWH dhlhjh_ iha\hebl ij_~hl\jZIblv ih~h[gu_ Z\bZ
bgpb”™ _glu ihkj_~klI\hf i_j ~Zqb gZ imevl ~bki_Ilqg_jZ bcg
f _klhiheh  _gbb

< klZlvyo G_qzZ \zZz ? ? EZaZj \Z . B Kmjbgl 1 K
Lugg_gdh K < dab]blh\zZz J : :dab]lblh\z : J ij_"ekl
ih\ur_gbx ;I dhlhju_ ij_~iheZzZ]zZxl

i bkihevah\Zgb_ KJGK

i \g_"j_gb_ "bklZgpbhggh]h ~bki_Iq_jkdh]h h[kem b\
"b'_gby gZ Zwjh”~jhfZo k gbadhc bgl_gkb\ghklvx fhe_1lh
h[hjm~h\Zgby aZjm[_"guo dhfiZgbc

i bkihevah\zZgb_ g _cjhgguo k_Il_c¢c \ kbkl_f_ gZ\b]:
Z\bZpbb

< k\hx hq_j_"v bkihevah\Zgb_ :AB ~bZiZahgzZ *_
>DF< iha\hebl jZkrbjblv ahgm ~_ckl\by Jhehkh\hc k\yal
tibehl F<E b \ h[jZlghf gZijZz\e _gbb aZ kqg_|I| bkihevah\.
wnn_dlZ bhghkn_ju M~hklh\_jbfky \ jZ[hlhkihkh[ghklb
ijbf_j_ ljZkku :joZg] kKwdkld\dZj I1jh\_~ f jZkqg_| gZijy _g
ihey \ IThgd_ ijb_fzZ <hkihevam_ fky f_Ih~hf 1ij_~eh”  _gg
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< j_sZ]bgZ ©:gl_ggu b jZkijhkljZg_gb_ jZ*"bh \he@gdy ><_j
k\yab ijhkljZgkl\_ggufb \hegzZfb hklZgh\bf k\hc \u[hj
jZfthqghc Zgl _gg_D< ~bZiZahgZ DJM= dhlhjzy |
ij_bfms_kI\Zfb dZd

i fZeu_ ]Z[Zjblgu_ jZaf_ju

i y\ley_ Iky Zgl_gghc [ukljh]h jZa\zjlu\Zgby

i h[_ki_gb\zZ | \k_gZijZz\e_ggmx jZ~"bhk\yav [_a ©Of
ljZkkZo "h df

i jZkkqgblzgZ gZ jZ[hlm \ keh guo debfZlbg_kdbo m
rbjhl

Hij ~ ebf baemqgZ_fmx Zgl_gghc i_j_"*ZlgbdZ fhsghk
jZ[hq_c qZklhl_ F=p

2 Lvrr'Osfhsghklv \ Zgl_gg_

)o Lua@edhwnnbpb gl mkbe gby

2 L2,)Lsats® ‘Otbaemqz _fZy Zgl _gghc i _j ~ZlgbdzZ

Khl]eZkgh Ahdmf_glm ©J_dhf_g~"Zpby F_"~"mgZjl
We dljhk\yab &8 7ey ebgbb k\yab imgdlZ k imgdlhf h
k\h[h~ghf ijhkljZgkl\_ f_""m bahljhigufb Zgl_ggZfb dhll
|Zd"_ hkgh\gufb ihl_jyfb i_j_~Zgb \ k\h[h”ghf ijhkljZ
jZkkgblZlv 1Zd >J _dhf_g*Zpby F_""mgZjh~gh]hlkhxazZ we

ool Utdv Er Z'%; Etr Z' %) &E GE

outhkgh\gu_ ihl_jb i_j _~Zgb \ k\h[h”*ghf ijhkljZgkI\_

BxgzZklhlZ F=p

@tjZkklhygb  df

ouL {sayg 4

JZkkgblz _f jZkklhygb_ ijhkljZgkl\_gghc \hegu h

bhghkn _ ju

JbkmghdZkklhygb_ ij_h~he \Z _fh_ ijhkljzgkI\_gghc
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Mkeh\bfky qlh Ij_m]hevgbd ihemqg_gguc \ j_amevlZl
F, fh gh ih®_eblv gZ jZ\gh[_"~j_gguo |j_m]JhevgbdZ <u
kehRg jZ\gZ df JZkklhygb_ \ha”“mrghc ljZkku jZ\gh
IlbnZ]lhjZ J]bihl_gmaZ jZ\gZ
YurPEywt L zrygxil.
Ke "h\Zl _evgh ”"ebgZ ijhkljZgkl\_gghc \hegu jZ\gZ
Zryyx Ht Lsxsawtil,
Bkihevamy ]jZnbd ij_"klZ\e _gguc gZ jbkmgd _ ijh
eb gZijy _gghklv ihey ijhkljZzgkl\_gguo \heg “ey m\_j_
jZkklhygbb YL ldB Tl T,

JbkmghdAzZWwkbfhklv gZijy  _gghklb ihey ijhkljZzgkl\_ggu
jZkklhygby ijb hlkmlklI\bb ih]®dy qggtkyhl +F=p b by _ +
gZklhl hl  F=p *"h TeypqZkdhl hl F=p b \ur_

< jhylgZy gZb[hevrZy gZijy _gghklv ihey khklzZ\bl
‘a0sl "4 &2 LsuAxfd< f
lhemq_ggh_  agZg_gb_  khhI\_IklI\m_1 mkeh\bx i
ljbeh™ _gbb d Dhg\ _gpbb h f_""mgZjh~ghc ]jZ ~"Zgk
bf _ggh \ IIHfOKbkl_fu k\lyab? < khhl\_Ikl\bb k gbf w

baemqzZ fzZy fhsghklv “he " gZ [ulv IZdhc qlh[u gZijy _gg
f g fd< f gZ ebgbb k\y[dhl®baafexksyy 1Z jZkijhkljZg
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k\h[h~ghf ijhkljZgklI\_ '\ ij_~ eZo hij_~ e _gghc jZ[hqg_c
kj_"kI\Z

LzZzdbf h[jZzahf :AB fh]lml Julv_VYgpgmxgkbkl fm dhgljhe
ithe 1Zfb <K F<E "ey "Zevg_cr_c mki_rghc wdkiemZIlZpbb

;B;EBH=J:NBQ?KDBC KIBKHD

1. < _j_sZ]lbg ?2glFEggu b jZkijhkljZg_gb_ jZ”"bh\heg *F < _j_
<h_ggh_ ba”Zl _evkl\h Fbgbkl_ jkI\Z h[hjhgukKKKJ ] =

2. JZkke_"h\Zgby Z\bZpbhgguo ijhbkr_kl\bc b bgpb”_glkh\ >We
J_"bf ~hkl https://mak-iac.org/rassledovaniya® Z|Z h[jZs _gby

3. J_dhf_g~Zpby F_""mgZjh~rgh]lh khxazZ WweP.8A5hk\yZakhq FAKW
hkezZ[e_ \gkyh[h”*ghf ijhkljZgkl\_  :kkZf[e_y0Olarbhik\yab =+

M>D

I JHOH@>?GB? IHEYJBA:PBHGGBIMEBJH<:GGH=H KB=G:E: K
G?1J?JU<GUF BAF?G?GB?F I:J:F?LJH< IHEYJBA:PBB Q?J?A
IHEYJBA:PBHGGUC K?E?DLHJ
:gbdbg I <
YfZgh\ > G dZg” | _og gZmd

Fhkdh\kdbc Jhkm”Zjkl\_gguc | _ogbqg_kdbc mgb\_jkbl_1 ]j:

] Fhkd\z
IlheyjbaZpbhgglhimebjh\Zggu_ kb]JgZeu ij_"klZ\eyxl kh[hc
kb]J]gZeu \ dhlhjuo i_j_~ZqgZ bgnhjfZpbb hkms_kl\ey_lljkh fZghbi

iheyjbaZpbim]eh\ hjb_glZpbb b weebilbgqghklb Hkgh\hc ih
\j_f_gghc h[jZ[hldb y\ey I|Iky iheyjbaZpbhggZy k_e _dpby
k_ e dpbx kb]JgZeh\ fh'gh hkms_kl\blv knith¥hjoixc Zdlklgdh beb
ki_pbZevgh]h 1ijb_fgbdz | j_jZkij_~_e_gb_ wg_jlbdh]libh Kki_
kblJgZeZ oZzZjzZdl_jbam_| h[h[s_gguc dhwnnbpb_ gl Jem[bgu fh
dhwnnbpb_gl ]Jem[bgu fh"meypbb ijb[eb Z Iky d _?*fdgbp_ |
hklz |ky gZ gme_\hc ]Zjfhgbd_ k ihklhygglc]midejgbnZp
khklZ\eyxsZy b iheyjbaZpbhggZy k_e_dpby k bkihevah\Zghb
k e dlhjz klZzgh\blky g \hafh'ghc Ke_~h\zZl _evgh \ wlhf ken
k_e dpbx g_h[oh”~bfh hkms_kl\eylv |hevdh k ihfhsvx

iheyjbaZpbhggh]h ijb_fgbdZz

Dexqg_\u keh\iheyjbazZptddAgbhmebjh\Zggu __ kblJgZeu k e
|heyjbaZpbhggZy h[h[s_gguc dhwnnbpbplgh Jem[bgu fh*"mey

lheyjbaZpbhgglhimebjh\Zggu _ kbl]gZeu Kk g_1ij_
baf_g _gb_f iZjzf_Ijh\ iheyjbaZpbb IFG ij_"klZ\eyxl kh[
kb]JgZeu \ dhlhjuo i_j_~ZqZ bgnhjfZpbb hkms_kl\ey
1 ZjZf_1jh\ itheyjbazZpbb m]eh\ hijb_glZpbb b W €
lheyjbaZpbhgglhimebjh\Zggu_ kb]JgZeu k g_ij_julguf b
1ZjZf_ljh\ iheyjbazpbb \ khq_lZgbb k f_Ih”*Zfb- bo i
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\j f gghc h[jZ[hldb iha\heyxl ih\ukblv 1ihf_ohmklhcqt
i_j_"ZggnhjfZpbb >=mkc_\ :gbdbg YfZgh\ Kk @

Hkgh\hc iheyjbaApbth ggphc h[jZ[hldb yley
iheyjbaZpbhggZy k _e dpby

lheyjbaZpbhgghc k_e _dpb_c¢c gZaulZ Iky kihkh[g]
mkljhckI\Z \u”®_eylv ihe_aguc kb]JgZe gZ nhg_ ~jmhbo kb
jZaebgbx bo iheyjbaZpbhgghc kljmdImju

lheyjbaZpbhggmx k_e _dpbx kb]JgZeh\ fh'gh hkms_ Kkl
Zgl _gogb” _jghc kbkl_fu iheyjbaZpbhggh]h k_e_dlhjzZz b
iheyjbaZpbhggh]h ijb_fgbdZz

< hkgh\_ iheyjbazZpbhgghc k_e dpbb e "bl h[sbc ijb
kb]JgZeh\ ih jZaebgbx bo iheyjbaZpbhgguo iZjZf{Zlph\ H
j _ZebaZpbb \hafh 'ghkl ¢ iheyjbaZpbhgghc k e dpbb b
jZagbpZ

ljb k_e _dpbb kb]JgZeh\ iheyjbaZpbhgguf k_e dlhjhf
ijb_fgh]l]h mkljhckI\Z ihklmiZ_| ihe_aguc kb]gZe I
1ZjZf_lju dhlhjh]lh kh\iz*zZxl k izjzf_|jZfb k_e_dlhjZz
f rZxsb_ kbl]gZeu \ aZ\bkbfhklb hi kI_i_gb jZ K
itheyjbaZpbhgguo iZjZf _Ijh\ [m"ml| hkeZ[eylvky

K e dpby kb]JgZeh\ iheyjbaZpbhgguf ijb_fgbdhf hk
kzfhf ijb_fghf mkljhckl\_ GZ \oh” 1Zdh]h ijb_fgbdZ
kb]JgZeu e _"Zsb_\ ihehk_ ijb_fz Ba[bjzZl_evghklv if
hkms_ kl\ey Iky ki_pbZevguf ihA[hjhf iZjZf _Ijh\ ihe\
ijb_fgbdZz

< iheyjbazZpbhgghf ijb_fgbd_ ijhba\h”~blky h[jZ
hjlhl]hgZevguo dhfihg_gl \hegu k p_evx k_e _dpbb kb
itheyjbaZpbhgghc kljmdIimju j _]Jmeyjghc khklZ\eyxs c
\u® e _gby bgnhjfZpbb aZeh _gghc \ iheyjbaZpbhgghc
g _j_]Jmeyjghc khklZ\eyxs ¢

lheyjbaZpbhgguc k_e _dlhj \hegh\h?~guc khklhbl ba
Zgl _ggu k weebilbg _kdhc iheyjbaZpb_ ¢ mkljhckl\
hijb_glZpbb b weebilbgghklb iheyjbaZpbhgghc ~bZ]jzZf
kblJgZzezZz jzZa”™ _ebl_ey gZ hjlhlhgZevgu_dhfihg_glu

JbkmghdheyjbaZpbhgguc k_e _dlhj
Nmgdpbb ij_h[jZah\Zgby wlbo mkljhckI\ \ j_"bf_baem

dhfie_dkghc iehkdhklb fh gh aZibkZlv ke ~m8&bE h[jZa
139];
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s L $8'EE4
(1)
s L 1$'FEIF;a
lj_h[jzah\Zgby ijbgbfz_fhimkdjgaklXzfb b fh _I [ul
aZibkzgh \ \b~_ o
FooP L 506 & (2)
1~ P LISFER;TSE4 TS FAR (3)

>ey h[_ki_g_gby \hafh ghklb jZ[hlu k_e _dlhjZz k w
\heghc WF< ex[hc iheyjbaZpbb |[_a iheyjbaZpbhtgguo
] _Zebah\ZIlv ij_h[jZah\Zgb_ \ kb]JgZe kjZam "“\mo
\ jIbdZevghc b JhjbahglZevghc gZ \uoh”_ mkljhckl\Z

< wlhf kemqgZ_ hdhg_qgh_ mkljhckl\h k e _dlhjZ
weebilbg _kdhc iheyjbaZpbb gZ ~\Z \uoh”Z
gOP L 4 /AFK, PR
(4)
PR L,k Pg

Nmgdpdt baf: P y\eyxlky ijh_dpbyfb "\mf_jgh]h kb]gZe
k e dlhjzZz "“\modhfihg _glghc Zgl _ggu k izZzj2§aldZfb ihey]j

Hij_~_ebf wg_jlbx dhd®Rgh &P kb]gZaR ijb gZebqbb
jZkkh]lezZkh\Zgby ih iZjEfabjzff "~m ijbgbfZ_ fuf kb]gZehf
ijb_fghc Zgl _gghc IK

Wg jlby wilbo khklZ\eyxsbo

2sL ravf's E$ E % (5)

2L raw:s F$ F 9% (6)

J" S Loecoetdecett A% L ...gntTetl... w:BsF a;a

ljb mkeh\bb ijb_fZ gZ "~\_ hjlhl]hgZevgh iheyjbah\.
ihl _jb \k_17Z [m~ml| hIikBLEIBRLZ Y

< ebqgbgzZz ihl_jv wg_j]bb aZ\bkbl hl Kkl_i_gb |
1 ZjZf_ljh\ iheyjbaZpbb kb]JgZezZz b Zgl _ggu WIb ihl_jb
iheyjbaZpbhgguf dhwnnbpb_glhf ijb_fZ

2 .
\% '|'Ai0a (7)

1" 2 tfhsghklv kb]@zZgeiisfhsghklv dhlhjzZy fhleZ [ulv \u”_e
gZ]jmad_ ijb iheghf kh]j]eZkh\Zgbb ih itheyjbaZpbb kb]JgZe

/L
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ljb / Ls bf__| f _klh ihegh_ iheyjbaZpbhggh_ kh]eZk
/' Lrihegh_iheyjbaZpbhggh_ jZkkh]JeZkh\Zghb _
NhjfmeZ k mq_Ihf b fh™ I Julv ijb\_~ gZ d ke

IsLraw E $ E %aglh rawe F $ F % (8)

lhke _"~gyy nhjfmez ~Z | \hafh ghklv ijh\_klb hp_gdn
\hafh ' ghkl ¢ weebilbg_kdb iheyjbah\Zgghc Zgl _ggu
itheyjbaZpbb

| _j_jZkij_~_e _gb_ wg_j]bb Ih kKi_dljm "\mof_jg
0ZjZdl _jbam_| h[h[s_gguc dhwnnbpb_ gl Jehmfbguh~h”m
dhlhjuf ihgbfzZzxl hlghr_gb_ wg_j]Jbb [hdhluo ihehk fh
dhe [Zgby d wg_j]lbb g _fh*mebjh\Zggh]hYthgeh\Zgky >:gl
44].

Dhwnnbpb_gl Jem[bgu fh*meypbb hij_* ey Iky ke_"m

1 i
T L
| 4L :tl #)F I #Q,#—6a
U@s U@e

1~ #% + wg_jlbynwc ]Zjfhgbdb j_amevibjmxs_]h Zfieblm~gh
fhAmebjh\Zgghlh dhed[Zgbyg jlby khhi\_lkl\mxsbo gme
]Zjfhgbd khklZ\eyxsbo o m diwe_[[Zbpyy kms ]h dhe [Z¢

'gZeba iheyjbaZpbhggud ki_dljh\ IF kb]JgZeh\ iha
ke "mxsbc \u\h® qglh \ hlebqgb_ hl [hdh\uo khklZ\eyxs
khklZ\eyxsZy gZ gme _\hc ]JZjfhgbd_ m]he hjb_glZpbb ih
hl m]JeZ weebilbgghklb Ke ~h\Zl _evgh \ hij_~ e gghf
fh gh kqblZlv qZklbqgh iheyjbah\Zgguf

Qf [eb” " dhwnnbpb igbh[eb Z |Iky d _“bgbp_ | _f f_
wg_jlbb hklZ Iky gZ gme_\hc ]Zjfhgbd_ k ihklhyggh
] _ImeyjgZy khklZ\eyxsZy Z m\_ebqgb\Z _Iky wg_jlby \ [h
itheyjbaZpby dhlhjuo baf_gy |ky ih aZdhgm i_j ~Z\Z
g _j_]ImeyjgZy khklZ\eyxsZy

GZqbgZy kh agZgq _gby bgLEPMILIF \ _ebqbgz

| ,ijb[eb Z Iky d _“~bgbp_ b ijZzdlbg_kdb g_ bafhgyl Iky I
_ithglb hlkmlklI\m_1| j JmeyjgZy khklZ\eyxsZy < wlhf kemt
k_e _dpby g_ \hafh gz
Ke_ "h\Zl _evgh itheyjbaZpbhggZy k e dpby k

itheyjbaZpbhggh]h k_e_dlhjZ wnn_dlb\gZ Ihevdh \ kemi
IF hi A h hijb b [he_ _ iheyjbaZpbhggmx k_e _dpbx
hkms_kl\eylv |hevdh k ihfhsvx ~\modZgZevgh]h i f
ijb_fgbdZz
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;B;EBH=J:NBQ?KDBC KIBKHD

1. :gbdbg I K dljZevguc ZgZeba iheyympddmehgighzgguo kb]JgZe
/ :gbdbg I, XfZgh\ > GGZmqguc <_klgbd RBISM<«<=: =K 4%

2. =mk_\ D IkeyjbaZpbhggZy fh"meypby Fhgh]jZnby D =
Nbezlh\ : | KhikRe_Kht jZ~bh k +

M>D
>BG:FBQ?KD:Y HILBFBA:PBY IK?<>HKIMLGBDH< < AHG? :WJH>J
j_nv_\J H dZg”® | _og gZmd

j_nv._ \Z G = dZg”® |I_og gZmd
Bjdmlkdbc nbebZe F=LM =;
] Bjdmlkd
< klzZlv_ ij_"klZ\e_gu j_ameviZliu "bdgafbmgblikxkdhk \Rhbifmligbd.
mklZgh\e _gghlh gz [hjl [_kibehlgh]jZzdZI¥Id2ygkl\h AimgdpbhgZe

Ahiheg _gby kimlgbdh\hc gZ\b]Zpbhgdinl Xilghl ifurk3B\el_gZ f_lh~
ijh\_~ gby bkke ~h\Zgby < dzq_klazmhll bjbihenidmiblky fbgbfZe
agZq_gb_ ijhkljZgkl\_gghlh ]_hf_Ijb@3kdh]h nzdlhjzZ 3
Dexq_\u_ k&hmZgbdh\u_ kbkl_fu gZ\b]Zpbb ik_\*hkimlgbd ]
nzdlhj 1jz_dlhjby ihkzAdb [ _kibehlguc e 1Zl _evguc ZiiZjZI

<\_"_gb_

GZ k_]h~rgyrgbc ~ gv kimlgbdh\u_ kbkl_KW&G gZ\k
bkihevamxlky \h fgh]bo hljZkeyo q_ehh[omxkdhev bAaggu |
kbkl _fu aZgyeb \ h[eZklb Z\bZpbhgghlk ¢jZ gkkhhex ahkligfg
KKG h[mkeh\e_g \ukhdhc lhgghklvx gzl ébghy kinkl " ogu
\j f g f Jeh[Zevghc jZ[hg_c ahghc HYddgddhlj [fhdZgbdu
Ij_~tyley fuo Z\bZpbhggufb ihlj [bl _eyfbgZ\bKXdgbhgdath
ieZg JN Kk @ I|hgghklv hij gZ evigby Nukh1tdb \ha”m:i
km~h\ <K g fh I Julv h[-&d dhikdgd dahkl c ihkljh_
hj[blZevghc ]jmiibjh\db b jy*rZ ~_klZ[blejhabjmesborngtdy
keh b\r_cky ijh[e_fu g_h[oh”bfh ijbf_gZeMguombdipedrggbc
bf ggh ij_~eZ]Z Iky bkihevah\Zgb_ ik _\RhkimésyxddhIlhljKi o
fh gh ih\ukblv Ihgghklv \' \ _jlbdZevghhfdZpZéal BHb wiv_\

k @ [ueh ihdZazZgh qlh fZdkbh4jevg £y dhyggdtkhj™b
[m~ |  ~hklb]zZlvky azZ kq_| bkihevah\Zgby gEZhjbevgh]l
mklZgh\e _ggh]lh gZ [_kibehlgu_ e |Zl _evguf ZgigjZlulK;IE
mklZgh\e_ggh]lh gZ ;IE: gZb[he__ ZdimZglgh\ Y& hgkibe
kbevgh f_gyxsbfky j_ev_nhf f_klghklb _IpmAhfmzZ\kkZhhjl_g 2
f_ Ih~bdz ijh\_*_gby “bgZfbg_kdhc hilbgbhaZmhbh"jKf2A igb
JZ[hl_ ih KKG *36
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F IhAbdZ ijh\_~ _gby bkke ~h\Zgby

Hkgh\ghc p_evx ~Zgghc jZ[hlu y\ey Iky hij_ "~ e g
ljZ_dlhjbb ihe_|Z ;IE: hlghkbl_evgh dhlhjhc [m”_1| ~hkll
lhgghklv \u”_j b\Zgby |jZ_dlhjbb ihkZ*db <KGRS hKhsvx kk

AzZz"ZqZ "bgZfbq_kdhc hilbfbazZpbb j_rZ _Iky k ihfhsv:
ihbkdzZ omd¥kz \ "\Z wlzZiz

GZ i_j\hf wlzi_ kljhblky wlZehggZy 1jZ_dlhjby ihkz
"bkdj lguo lhg_d \ "Zgghf kemqgZ _ lhgdb ijb “"\b" _gbb
df g jbk

Z [

JbkmghdVIlZehggZy |jZ_dlhjby: ikt kKIZevgZy iehkdh
[ \ jlbdZevgZy iehkdhklv

< jZ[hl_ >Kdjuigbd Kk @ ihdZazZgh qlh \ d:
hilbfbaZpbb g_h[oh”bfh bkihevah\Zlv ijhkljZgkl\_gguc
nZd|lhjpPDOP lhwlhfm hp_gdZ “hklb]Jgmlhc Ihgqghklb \ ¢
1jZ_dlhjbb [m”_| ijh\h”~blvky bf_gdDOR. agZq_gbyf

GZ \lhjhf wlzZi_ ijh\h”~blky ihbkd hilbfZevguo Ihqg_d
;IE: hlghkbl_evgh Ihg_d wlZehgghc 1jZ_dlhjbb ijb ihkl
\ukhl_ihe_|Z b baf_g_gbb \j_f _gb ]J~_ djbl_jbc hilbfbaZz
\b”_ >Kdjuigbd | k

PDOR( X, X cx X gx X )eRADIN
1" _ %, bkdhfuc \_dlhj dhhjrbgZzt ;llilgd\ UjZ_dlhgbfthf\_gl
\j_f g, tba\_klgu_ dhhj*bgZtulké&d\ UjZ_dlh¢gbbhf_Ql
\j f gk ,tba\ _klgu_ dhhj*bgZlu GK gZoh”ysboky \ ahg_
dhebq_klI\h \bAbfuo GK
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J _amevlZlu wdki_jbf_glh\
< dzq_kI\Z Zwjh”jhfZ ihkz~db [ue \u[jZg Zwjh~jhf K

kK r \' A \ukhlZ gZ” mjh\g_f Fbjh\h]h hd_ZglZ f &
1jz"

;ueZ i1jh\_~ gZ k_jby wdki_jbf_glh\ ih hilbfbaZphbt
mklZgh\e _ggh]h gZ ;IE: ijb ihe_ | gZ jZaguo \ukhlZo
\ukhlz ihe_I|Z ;IE: f djb\zZy + \ukhlZ ihe_1Z ;IE:
\ukhlZ ihe _I1Z ;IE: f djb\Zy + \ukhlZ ihe_1Z ;IE: f

Ba ihemqg _gguo |j _amevlZlh\ ke “m_| jblkb™ gbyqglh
gZb\ukr_c¢c lhgghklb gzZ wlzZi_ihkzZ”~db <KghlyZ ;tHEhjby
klj _fblky ih® azZz~Zggmx |jZ_dlhjbx gZ4bdZyl hlgldb z\ ohZ2qZz
lebkkZ"m >Ze_ _ hlghkbl _evgh azZ”*Zggbtk bljZktlk|jlgbh i
1jZ _dlhjbc ;IE: \ klhjhgm 1ljbg_f kf_ s \gikhlazZib&bllZhjlE:

DZd [ueh mdZaZgh jZg__ \ dZq_kI\_ djbl_jby hilbfb

3'23:PLQ dhlhjuc \ k\hx hgq_j _~v kdez~u\Z_lkyt@:BHhjbah
\_jlbdZevghlh 9'23 ] _hf _ljbg_kdbo nzdHgBD\HOKRIPDQQ

.DSODQ S @ Ijb m\_ebq_gbb fZkrhX[Z hl
ljZ _dlhjbc \b”"gh bo kf_s gb_ hlghkbl _evgh aZ~Zgghc L

gZ \ukhl_ f jbk djb\Zy mqgZklhd < hilbfZevgZy
kf s _gZ hlghkbl_evgh |jZ_dlhjbb <K gZ jZkklhygb _ |
"bgZfbqg_kdhc hilbfbaZpbb ”“ey mqgZkldZ IjZ_dlhjbb <K
f gvr_ \ukhlu ihe_I1Z ;IE: jZ\ghc f ijb\h~bl d baf_g
ljZz _dlhjbb ;IE: jbk djb\Zy mgZklhd < Z lzd _ |
jZkklhygby f "~m Ihqdzfb IjZ_dlhjbb ;IE: qlh \ k\hlx hq_j
m\ _ebqg_gb_ iml_\hc kdhjhklb Klhbl hif_Iblv qlh \ ~"Zgght
liZgbqgu_ mkeh\by gZ kdhjhklv "\b" _gby ;IE:
:gZeh]bqgZy kblmZpby gZ[ex”Z |ky ijb hilbfbaZpbb |

1E: ijb \ukhlZo jZ\guo b f jbk djbdu ebrv
azdexqZ lky \ jzaghk_ 1jz_dlhjbc ;IE: b <K 1jb \ukhl_
1jz _dlhjbb jZzag _k _gu gZ f ijb \ukhl_ \ f jZagbpZ

ijb \ukhl_ \ f jZkklhygb_ jZ\gh f

J _amevPDQP “ey |jZ_dlhjbb ihkz~db <K ij_"klZ\e_gu
\ukhlz IK f djb\Zy \ukhlz 1K f djb\Zy \ukhlz IK
\ukhlz IK f djbPB®P[_a bkihevah\Zgby IK djb\zZy ljb
azZ"Zqb gZ\b]Zpbb k ihfhseBS PD®PkfuklIZ\ey | ey \k.
ihkZz"hgghc [|jZz_dlhjbb ljb  bkihevah\Zgbb h”gh]h
mklZzgh\e_ggh]lh gz ;I1E: GPEPBOPfkgb Z_|ky "h agZq_gby
\ub]jur "NZe  dh]~Z \ukhlz <K klZgh\blky f_gvr_
PDOP mom”rZ_|ky ~h agZq_gby \ub]jur PDORG Zbf_
gZ[ex™Z_1ky ijb \ukhl_ ithe_1Z ;1E: gZ \ukhl_ f
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Jbkmghd jZtdlhjbb ihe 1Z ;IE: gZ jZaguo \ukhlZo

Jbkmghdg2qg_ RBOOP

AZdexq_gb_
J amevlZlu ihemq_ggu_ \ jZ[hl_ ihdZaulzZxl qlh i
[hjlm ;IE: itha\hey | ih\ukblv Ihgghklv hij_~ e gby dhh
GPSgZ - ljb wlhf gZb[hevrbc \ub]jur bkihevah\Zgby IK

ijb mkeh\bb dh]~Z \ukhlZ <K [mA_| [hevr_ \ukhlu :|I
1jZ_dlhjbc ihe 1Z :1E: h[tykgy_ |IPPOPebZ gbf fggh [hevrbf
\de ZAWDOP dh]~Z 1jZ_dlhjby ;IE: klj fblky ih”A IHZ@2dlhjbx
H« 1ZdHDBOP dh]”Z :1E: f_gy_ | dmjk moh”y \ klhjhgm h
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ihkzZAdb <K ijlHwdHf). GZbemqrbf h[jZahf kdZau\Z Iky gZ
hij_ ~ e _gby dhhjrbgzl <K \ukhlZ ihe 1Z ;1E: jz\gzy f
\k_Jh™ \u”_j b\Z _Iky MkeH\b_1jb wlhf \ ~Zevg_ cr_c jZ]
g _h[oh”bfh mgblu\Zlv b ~jm]b_ djbl_jbb hilbfbaZpbb I]
1Zdb_ dzd \aZbfguc mq_| kdhjhkib A\b> _gby h[t_dIh\
[ _ahizkghklb ihe Ih\ Z bf_ggh ~himkibfh]h k[eb" _gby ;IE

JZ[hlZ \uiheg_gZ ijb nbgZgkh\hc ihA” j*d_ ijh_dlh\
¢ 19-08-00010.

;B;EBH=J:NBQ?KDBC KIBKHD

1. :j_nv_\ J Kh\_jr_gkl\h\zZzgb_ ZwjhgZ\b]Zpbhggh]h h[_ki_
ihkz~"db iml_f hilbfbazZpbb jZzaf_s _gby ik_\"hkimlghdhVv =\E 3G : KK
:j_nv_\Z Xdjuighbd Lim~u 201B +« #K

2. JZ"bhgZ\b]Zpbhgguc ieZzg Jhkkbckdhc N_"_jZpbb >We
URL: https://internavigation. ru/wp content/uploads/2019/09/%D0%A0%D0%9D%D0%9F-
%D0%A0%D0%A4-2019- B ' ) ' B SGI NZI1Z h[jZs_gby
18.09.2020).

3. Kdjuigbhd H Hd@bfbazpby I|jZ _dlhjbb fh[bevgh]lh ik_\~hkim
ih\ur_gby lIhgghklb bgl_]jbjh\Zggh]lhjgZ\oghphb hihgely =EHG: KK H
Kdjuigbd J H :j_nv_\ Kh\j f ggu_ gZmd2020ddx_ | &ghBh]bb =+

4. Hofmann-Wellenhof B., Lichtenegger H., Wasle E. GNg@8bal navigation satellite
systems: GPS, GLONASS, Galileo, and mat8pringer Science & Business Media, 2007.

5. Kaplan E., Hegarty C. Understanding GPS: principles and applicatithrsechhouse,

2005.

M>D

IHKLIJH?GB? IHEMG:LMJGHC FH>?EB KBKL?FU KIMLGBDH<HC
IHK:>DB K BKIHEVAH<:GB?F HLGHKBL?EVGH=H J?@BF: =EH;:EV
G:<B=:PBHGGHC KIMLGBDH<HC KBKL?FU

; _klm]bg :-jJI_dg gZmd
K_f_gh\ I :
G ]j_kdme = =

KZgdl | _j[mjlkdbc Jhkm~ZjkI\_gguc mgb\ _jkbl | Zwjhdh
ijb[hjhkljh_gbM:I
] Kzgldll_j[mj]

JZ[hlZ \uiheg_gZ ijb nbgzZgkh\hc ih~"_j d_ndhgkdfc kd & v qha ’
bkke_ "~h\Zgbc ]jZ@a-00%x10Z -07-00111Z

ljh\_~ gu bkke _"h\Zgby 0Zjzdl_jbkibd highkbl _evghbby ithfZ 1
baf_j _gbyf Z[khexlguo dhhjA"bgZl Ih j_amevIZIZf bkkegbh\Zgh:
h \hafh ghklb bkihevah\Zgby hlghkbl_evgh]lh jb]BpdhieghZev
kimlgbdh\hc kbkl_fu “ey j r_gby azZz~Zq bgkljkflhg@rekigit ih
mAh\e _I\hjyxsbfb [j_[h\Zgbyf
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Dexqg_\u_ kedgkljmf_glZevgZy ihkz"dZ hlghkbl_evguc |j_"bf
kimlgbdh\Zy kbkl_fZ ihkz~db =EHG:KK *36

<hajzZklZxsZy jhev Z\bdmglggdkih]h dhfie_dkzZ |j_ [m_I
| _jki_dlb\guo | _ogbqg_kdbc j r _gbc k p_evx pib\urbgby
wnn_dlb\ghklb jZz"bhl_ogbqg_kdbo kj_"kI\ Ijbgbig_kKdtgbfz
j_r _gby ~“he gu \ fzdkbfzZevghc kl_i_gb [ulv giZlsf ggbyfu
e 1Zl _evguo ZiiZjZlh\ E: jZaebgguo deZkkh\ htbih\

ijbgzZz~e_"ghklb >Jh]h\Z @

GZb[hevrbo mKki_oh\ \ ihkljh_gbb fgh]l]hnmg«
jZ"bhl_ogbqg_kdbo dhfie_dkh\ JLD m~*Zehkv Zpblbqv
[Zabjmxs_cky gZ dhjZ[eyo >;Z[mjh\ @

Kh\j _f gghc ijh[e_fhc ~ey fZeuo Zwjh”*jhfbh $9Z MidZ*h
fhjkdbo km~h\ k h~bghqgqguf b wibah”"bg_kdbf hjZzd&jh\Zgl
yley |ky jZajZ[hldZ fgh]J]hnmgdpbhgZevghc kbky &Z"EdNK
gZ\b]Zpbb gZ[ex™ _gby Db ihkzZ~db GGl | jkgbdlb\gl
ihkljh_gby FNK GGl ij_"iheZ]Zxl bkihevah\Zgb _
gZ\b]JZpbhgguo kimlgbdh\uo kbkl f =GKK >:glhobgZ

Pevx "Zgghc jZ[hlu vy\ey |ky 1ihkljh_gb_ ihemgZl
kbkl_fu kimlgbdh\hc ihkzZz~db k bkihevah\Zgb_f hG&d&iKkbl e
b hp_gdZ |Ihgghklguo oZjzdl_jbklbd hij_~ e gbyZhllghkbl
kb]JgZeh\ gZ\ "~ gby

>ey ~hklb™ _gby jZg__ hibkZgghc p_eb [ue jZajZ[hl

bkiulZl _evguc dhfie _dk 1IBD jbk kh™ _j"Zslblc eNZ i
IB =GKK "*\_ Zgl ggu =GKK ijbgbfZxsb_ kb]JgZeu kbk
*36 i_jkhgZevghc dhfivxl_j b ijh]jzffgh_ h[_Kbldgpgb |
b j _]bkljZpbb ~Zgguo BJ> ki_pbZebabjh\Zddgtdb IH
gZ\b]Zpbhgguo "Zgguo HG> >:f ebg @

IH ®etViewa(dhgljhev jZ[h)u

IH BJ> ©BfblZpbb b j_]bkljZphl

S~
IH HG> ©OHJ[jZ[hldb gZ\b]Zpbhgdgud

:29d "Z9g9ud | ggapapa

[ HK ":LQGMR|ZV

Jbkmgh&KIljmdlmjgZy ko_fZ ihemgZlmjghlh bkiulZl_evgh
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< oh* ijh\_"* gby bkke_ _"h\Zgby bkdexq_gb _f
gZ\b]Zpbhgguo dhkqu kdbo ZiiZjZIlh\ GDbhygghc _ghi”Zgd
bfblbjh\Zehkv baf g gb_izjzf Ijh\ iheh  _gby Zgl _gg

<h \j_fy aZoh”Z gZ ihkZ~dm E: kh\_jrZ_| ijhkbjZgkl\_
h[mkeh\e_ggu_ fZg_\jbjh\Zgb_f ijb \u~_j ®\BgbUdIlhhkE "ItzZq
lzd"_ \g_rgbfb \ha”_ckl\byfb hdjm Zxs_c kjb~ dh §hb w
jZa™_eblv gZ |ljb gzklb baf_g_gb_ ijhkljZglkdhhgtyhdE&lihe
baf_g_gb_ \_dlhjZ kdhjhklb b baf_g_gb_kljEgglZpbdmgk \
dj_g b lzg]z® ?keb h[t_dIhf *ey ihkz”~db \uh)\&2g pd4¥[g¥
g f Zgl ggZ =GKK |zZzd"_ kh\_jrz | ijhkljZgkIl\_ggu
hfmkeh\e _ggu_ dZqgdhc ih dmjkm dj_gm b “bnn_j _glm

< kh\j_ f gguo ijb_fhbaf_jbl eyo =GKK ih]j_rghklb
dhhj*bgZl b kdhjhklb ijZzdlbg_kdb g_ aZ\bkyl hl Kdhlphklb
_]h f_klhiheh  _gb_ hij_~_ey_ |ky \ hkgh\ghf ]_hf_Ijbq_
G'23 +RUL]JRQWDO 'LOXWEeRQ RHBWHFIDWLRIQOXWLRQ
>>fbljb _\ @ \_ebqgbgZ dhlhjuo aZ\bkbl hl dhebq_kl\z
g [_kghc kn_j_ GD: Z 1Zd _ “hklmighklvx kb]JgZeh\ hl ¢
fhf_gl \j_f _gb hjb_glZpbx \ ijhkljZzgkl\_ Zgl_ggu =GKI
dzq_kI\_ fh~r_eb __ "~bZ]jZffu gZijZ\e_gghklb ihemkn_j
fhf_gl \j_f_gb hp_gblv “~hklmighklv kb]JgZeh\ hl dzZ°
gZoh”ysboky gZ” ]Jhjbahglhf bkihevamy Ze]hjblfy_ g " _
A\mo ithemkn_j k h[sbf p_gljhf g _[_kghc ihemlka]jjdfflu ihe
gZijZ\e _gghklb Zgl _ggu =GKK khjb_glbjh\Zgghc \
khhi\_Ikl\bb k | _dmsbfb agzZq_gbyfb dmjkzZz dj_gzZ 1Zg
Kb]J]gZeu hl GD: dhlhju_ gZoh”ylky \ hl[eZklb i_j_k
themkn_ju k ithemkn_jhc bfblbjmxs_c¢c ~bZ]jZffm ngJZ\e
kgblZxlky “hklmigufb ~ey h[jZ[hldb \ IB =GKK Kb]gZeu
g_ ihiz*"zZxl \ h[ezZzklv i_j_djulby “\mo ihemkn_j bkdexq
gZ\b]Zpbhgghc azZz”Zqgb

< ijhp_kk_ bkke_"~h\Zgby Ihgghklguo oZjzdlbjbklb
\dexg_gb_\ j r gb_gZ\b]JZpbhgghc azZz”Zphb abigZehkvhl
khhi\_Tkl\bb k hibkZgguf \ur_ Ze]lhjblfhf

< |ZJe ijb\_~ gu agZq_gby fZdkbfZevguiebflm ebj
baf _g gby m]eh\ iheh gby Zgl gg =GKK IblkijheZgmmb fu_
wl\hexpbc dhjZ[e_c kZfhe_Ih\ b \_jlhe_Ih\ dadkeYe\pcijh
IFM 1Zd b "ey keh'guo KFM

A” kv ke_"m_1I hif_Iblv IThl nzdl qlh q_f [hevr_ Zfice
Ijhkl]ngl\ ggh]h “iheh® _gby Zgl_ggu | _f [heexq fdhh _HaJul
j_r_gby gZ\b]Zpbhgghc azZz*Zgqb GD: b [hevr_jl_6f2Bbqg_k
b 923 Z ke _"h\zZIl _evgh b ih]j_rghklv hij_~ e gby
1 ZjZT _1jh\
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LZ[ebpZ FzZ#dkbfZevguc "“bZiZahg baf_g_gby m]eh\ hjb_
=G KK

Lbi E: Ny Bfblbjm_fu
| Dj_g >]j! Dmjk >]jZ LZg]Z “bnn_j gl f_|I_hmkeh
25 5 6 LE M
KZthe_ 30 7 11 KEM
. 8 3 25 IE M
<_Jjlhe_ 13 5 7 KEM
. 3 2 05 IE M
Dhjzle 6 3 1 KE M

IB =GKK ijbgbfZeb gZ\b]Zpbhggu_ kb]JgZeu kbkl_f *3
\unrZ\Zeb gZ\b]Zpbhggu_ iZjzZf _lju k gZklhlhc j*bgdpl \ k
WGS- ‘gl _ggu jZaf_s_gu gZ jZ\ghc \ukhl_ b rbjhl_ gt
"helhl_ ~jm] hlghkbl_evgh ~jm]Z gZ jZkklhygdfhklibf A
g [_kghc ihemkn_ju Zgl_gg g159%. \urZeh

lhemg _ggu_ \ ijhp_kk_ wdki_jbf glZ gZ\b]JZpbhggu
h[jZ[hlZgu ijb ihfhsb jzZajzZ[hlZggh]h IHguWJjg@ddEZzk¥ gl
hp _gdb p_ehklghklb ihemqg _gguo \ oh”_ wdhio jbZggliZo gkZ'
\uoh”h\ "\mo IB =GKK aZl f [ehdb "Zgguo kb\gofhgbalbjh
gZ dZ ~uc fhf_gl \j_f _gb \ugbkeyeZkv jZaghkdVv_g¢gjha\bkZpb

hilghkbl_evguo agZq_gbc >Ze  hkms_kl\eyeky jZki
oZjzZdl_jbklbd iZjzf_Ijh\ aZoh"Z
< ebgbgu kj _~g_d\Z~jZlbg_kdbo ith]j _rghkl_c

gZ\b]Zpbhgguo iZjzZf_Ijh\ rbjhlu % “he]hlurkl2\ekhgu W
|Z[e b 1Z[e ]I~ qg_j_ajbdgZdg® "agZq_gby ih]j_rgh!
ithemqg_ggu_ “ey gZgZevgh]h b dhg_gqgh]h mqgZkldh\
khhi\_ITklI\_ggh \ i j\u_ b ihke _~gb_ ~\_ fbgmlu aZoh”Z g

LZ[ebpZ Ih} _rghklv hij_ ~ e _gby dhhj*bgZl ijb bfblZpbb
ZwjhAjhf

Lbi E: 0 % f 0/ f G + f Ijbf_qZgb |
K7the [ 044031 0,36/0,31 0,97/0,63 IFM
— 0,43/0,29 0,36/0,34 0,93/0,59 KFM
< ilhe 0,27/0,30 0,3/0,30 0,57/0,61 IFM
— - 0,31/0,33 0,34/0,33 0,72/0,76 KFM

LZ[ebpZ Ih_rghklv hij_~ e _gby dhhj*bgZl ijb bfblZpbb
dhjZ[ev

Lbi E: a % f a/ f a + f Ijbf_qZgb_
KZfhe | 0,41/0,38 0,30/0,33 0,94/0,88 | FM
- 0,53/0,31 0,48/0,30 1,10/0,89 KFM
< jlhe 0,25/0,24 0,19/0,25 0,42/0,38 | FM
- — 0,37/0,24 0,53/0,47 0,97/0,73 KFM
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ljb\_~_ggu_ \ 1Z[e b 1Z[e NZggu_ ihem&[budb j_a
fZkkb\h\ "Zgguo aZzZj ]bkljbjh\Zgguo \ jZaghuj \p fyg kanlh
bkiulzgbc AgZq_gby ] _hf _Iljbg_kdbo nZdlhjhhIg " 28blp 9'2
\k_o wdki_jbf_glh\ gZoh”"beb@v-\ ip ~ eZbhhl\_IklI\_ggh
KmffZjguc hit f baf_j _gbc aZj_]bkljbjh\Zgguo \ i
kufblbjh\Zgguo aZoh”h\ gzZ ihkzZz~"dm ijh"hehbl_dbghrklv>

dZ ~uc khklZ\be [he_ _ hlkqg _Ih\ DZ "h_ hgZq ¢
hij ~ e _gby gZ\b]Zpbhggh]h izjzf ljz ij_"klZ\leZBggh _ \
ithemqg_gh \ j_amevlZl_hkj_~g_gby hdheh baf_j _gbc

ljh\_~ ggu_ bkke_ ~h\Zgby ihdZaZeb qlh \ aZ\bkbfl
fhr _ebjm_fuo baf_g_gbc ijhkljZgkl\_gghcadijbh]glZgbklvZc
hij_~ e _gby hlghkbl_evguo dhhj*bgzZl k ‘lghaAlaykllvx
]JhjbahglZzevghc b \ _jlbdZevghc iehkdhklb ff & f
khhi\_TkI\_ggh

< oh”_ h[jZ[hldb ihemq_gguo ~Zgguo [uWéb KYgbBjim '\ g
hij ~ ey fuo dhhj*bgZlZo dhlhju_ ihy\eyed&kiv g\ gpbyam
jZ[hg_]h kha\_a”by =GKK ijb bfblbjh\Zgbby wkhe»mbhg 29|
h[gZjm  _gguo k~\b]Jh\ g_ \ _ebdZ ijb ~hklZlheyRafimdhedq _
GD: gh hgZ fh | "hklZlhggh kbevgh m\ _ebgbgvky\ijb bo
m\_ebqgblvky ~h _“~bgbp f_Ijh\

Hp gdZ ebg cguo agZg _gbc ih]j_rghkl_c gdlyhj®tbgZ
j_amevlZIl_ h[jZ[hldb [ueZ i_j_kqblZgZ \ mlek\a |IZ<bp a
agZqg_gb_ g _ ij_ \ugZelth \ k\hx hg_j_~v khhiI\_Ikl\m_1| Ij_
ij_"ty\ley fuf d Ihgghklb ey kbkJ,,fdBkZ"hdbb, BD:H

>ey dhfi_gkZpbb \ebygby k~\b]h\ ihemqZ HubzZ\i¥b b:
jZ[hg_]h kha\_a”“by =GKK fh™ | [ulv Dbkihevah\ZgZ
fbdjhwe dljhf_oZgbqg_kdZy kbkl_fZ dhlhjZy aidjmrh 2 ghdiba
ghkbl _ey b gZ fZeuo bgl_j\ZeZo \j_f _gb dlhhpg\ogzl |
\ual\Zggu_ dZqgdhc Ijb fZehf dhebq_kI\_ \b*bfuo GD:
bg jpbZevghc fbdjhwe dljhf_oZgbqg_kdhc kbkl_ fu NZ
mf_gvrblv \ _ebgbgm k”\b]JZ hij_~ ey fuo dhaf*hgdgb_fua'
bkihevam_fh]h kha\_a”“by ZGEKK \

;B;EBH=J:NBQ?KRBBXKHD

1. :f_ebg DFgh]lhnmgdpbhgZevgZy kbkl_fZ gZ[ex”_gbdgb gZ\b]
e 1Zl _evguo ZiiZjZlh\ D :; J:f ;ebkgmPBog: DbjrbgZz H B KZmlZ
We _dljhfZz]gblgu_ \hegu b we_dlj01But« kb _84. +

2. :glhobgz X JXZa\blb_ gZ\b]JZpbhgguo | _ogheh]bc “"ey
[_ahiZkghklb ihe_Ih\ X K :glhpblggghd ;_kim¢bdd_j_ehfh\ H B
KZmlZ 1h™ gZmpZ j_6g*gZmd ijinzIipzdu\Z Fbgbkl_jkI\h h[jZah\Z\
gZmdb Jhkkbckdhc nKIM_jZpMbl =+ tk

3. ;Z[mjh\ K Kbkl fZ gZ[ex™_gby gZ\b]JZpbb b ihkzZ~Adb "ey
| _ogbg_kdh]h dhfie_dkz Zjdlbg_kdh]h j_]bjddBqJkBkbbijhkljAgkl\h
Jhkkbb \ OO, \_d nZdlhju jZa\blby hj]ZgbaZdmyhhijZBe KgmglZ K

X RZIjZdH\ : Xrdh\ Ih~ j A~ zdZ~A < <KIB\Z&IZgAI 4[mjlkdbc
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ihebl _ogbqg_kdbc mgb\ _jkbl | I _|jZ < _ebdh]i® GEaftdZ?e 1RIbket >hf
be k -914.

4. 1 1 >fbljb_\ >b K_® \u_ kimlgbdh\u_ jZ*bhgZzZ\b]Zpbhggu_ Kk
j_~ <K R_[rz2\bdga®F £JZ”bh b k\yav Kk +

5. Jh]h\Z : Kbkl_fu bgkljmf_glZevghc kimlgbdh\hc ihkzZ2™db \
gZmdZ b hj]jZgbazZpby ijhba\h?klI\Z fhghHZbyKZihrZjJh]MzdlhjZz
| ogbg_kdbo gZmd ijhnKklabjghiZEbgbkl _jklI\h h[jZah\Zgby b g:
Jhkkbckdhc n_* KZpbkMtl K + -306.

M>D -791.2

KBKL?F: DHGLJHEY G:EBQBY H;T?DLH< G:-<AE?LGH
IHK:>HQGHOHEHK?

<Zkbev_\ F
DZjzZzq _gp:Y <dZg” | _og gZmd

'I'H ©DhjihjZpby ©Bjdml2 Bjdmlkdbc Z\bZpbhgguc

] Bjdmlkd
’Bjdmlkdbc nbebzZe F=LM =:
] Bjdmlkd

MijZ\e _gb_ \ha”mrguf “\b" " _gb_f M<> <« kdhllgjua ikideZkRu\Z Ik
ba g _kdhevdbo \aZbfhk\yaZgguo khklZAéyagmor g Dibg Il méZ fd <k
ijhbkoh~bl g_ lhevdh \ g_[_ gh b gZ a_fK_bk ?g]4jlZ ddojme_<g
Ahjh dm J> J r_gb_azZ”"Zgb M<> \ keh fhcljkpkl [fqg ZdhhH]
\azbfh”_ckl\by \k_o kem'[ b ih*jZza”_e lgbgzZj@r "dikyZ\d pZ[thd _
ex[hl]h a\_gZ mijzZ\e _gby fh]lml kem blvadgjagbg¥dBEptkhgguo
bgpb”_glh\ b ijhbkr_kl\bc H”ghc ba kbktZkdkxsbwo Meh y\ey |k
khklZ\eyxsZy |j_ZebamxsZy mijZ\e _gb_ ZgKihjllyfZz g zfg\efe ljlgh
ihkz"hqghc ihehk_ <Il Zwjhihjlz G _KfHExfgdgl ~\bldgdby fh]ml
\hagbdZlv kbimZpbb dh]*"Z ki_pbzZevgucKljakilzZplb[ea kizZflogh k|
ihe Ih\ ;I K\_klb d fbgbfmfm b ~Z° Wwkdkaxdgidpbbidkg\heyx
\k_\hafh'gu_ kbkl _fu dhgljhey <Il b mijZhe _gby ljZgkihjl

Dexq_\u_ kehj)Z\e _gb_ \ha“mrguf "\b" _gb _f [_ahiZkghklv ihe
dhgljhey <II

<\_"_gb_

Kh\j f gguc wlZi jZa\blby ]jZ "Zgkdhc Z\bZpbb ¢
rbjhdbf \g_7~j _gb_f Z\lIhfZlbabjh\Zgguo kbkl_f mijZ\e g
Mb' _gb_f :K M<> bkihevah\Zgb_f ihke_~gbo *“hklb" _gb
| _ogbdb [he__ kh\j_f_ggufb jZ*"bhwe_dljhggufb kj_"kl
ihkz~db b k\yab kh\_jr_gkl\h\zZgb_f f_Ih~h\ b Kkj_"k
wdkiemZlZpbb Z\bZpbhgghc | _ogbdb

< mkeh\byo \k_ \hajZklZxs_c bgl_gkb\ghklb b iehlg
Mb' _gby hkh[mx hkljhim ijbh[j_1Z_1 ijh[e_fZ h[_ki_qgq_g
ithe_Ih\ b fZdkbfZevghc wnn_dlb\ghklb bkihevah\Zgby Z\k

138



ljb mijzZz\e_gbb \ha”“mrguf ~\b"_gb_f \hagbdz_1 az*
[ ahiZkghklv g_ lhevdh <K gZoh”ysboky \ \ha“mo_ gh
<K ijb "\b" _gbb ih <Il gZ \ae | _b ihkzZ~d_ b ih jme_ g
|Zzd" _ Z\lhljZzgkihjlZ b ex® ¢ gZoh”~ysboky gZ e lIghf ihe_

< gZklhys_ _ \j fy ey dhgljhey azZ gZa_ fguf ~\b g
bkihevamx!|l khqg_lZgb_ kj_~klI\ \bamZevgh]h gZ[ex" _gby
kj _~kI\ h[ahjZ ezlgh]h ihey JEK HEI b jZ~bhl_e mralZgghc
Aim]lbfb <K b IljZgkihjlgufb kj_~kI\zfb LK [zZd _ y\e
nmgdpb_c¢ \uihegy fhc ibehlzZfb <K b ~bki_Iqg_jZfb 1Ih
\b~rbfhklb \hafh ghklb ~bki_Iqg_jh\ ibehlh\ <K b \h
hkms_ kl\eylv \bamZevgh_gZ[ex”_gb_ ihkl_i_ggh mf_gvr.

WIZ ijh[e_fZ 7"ey “bki_Ilg_jh\ agZqgbl_evgh mkm]
ZN _d\Zlgh_ gZ[ex™_gb_ azZ iehsz”vx fZg_\jbjh\Zgby k *Db
klZzgh\blky g \hafh guf < mkeh\byo \b~bfhklb f g
Abki_lq_ju ijZdlbg_kdb ebrzxlky \hafh ghklb hkms_kl\e
gZ[ex™” _gb_ Hkh[_ggh djblbggufb mkeh\byfb yl\eyxlky
keh gu_ f | _hjheh]bg_kdb_ mkeh\by ijb dhlhjuo fhiml hl
b ihkz*"dZ kZfhe _1Ih\

JEK h[ahjZ ezlgh]lh-ahegyZbhqgby f jl\uo ahg jZac
ij_iylkl\bc b ihf_o \ ahg_ ~_ckl\by JEK HEI g_ \k_]*Z fh
lhggmx bgnhjfZpbx h dhhj*bgZlZo jZaebgguo h[t_dlh\
e lghf ihe_ b h bo \azbfghf jZzkiheh  _gbb 1Ihjhc gZ fZeu
HEI hlkmlkl\mx|l beb \uoh”yl ba kljhy ih ijbgbgZf g
we _dljhgguo [ehdh\ beb f 0oZgbg_kdbo maeh\

ljb wlhf \Z"gh mqblu\zZlv qglh ijb [hevrhf dhebq_Kkl
dhlhjuf jZaj_r_gh hkms_kl\eylv "\b" _gb_ gZ Zwjh”jhf_
_keb hg bkihevam_ | JEK HEI g_ \ khklhygbb \uihegylv
dhgljhev azZz "\b" _gb_f\k _o0o <K b LK gZ Zwjh?jhf_

< wlhc k\yab ZdImZevghc y\ey |ky az~ZqZ jZajZ[hl
kbkl _f mijz\e _gby ~\b" _gb_f LK H”bg ba \ZjbZglh\ |
JZkkfZljb\Z _1ky \ jZfdZo gZklhys _c¢ klZlvb

KljmdIimjZz kbkldhgljhey gZebgby h[t_dlh\ gZ \ae
ihkZ~hgghc ihehk_

lheghp_ggZy kbkl_fzZ mijz\e_gby ihA\b guf h[t_dlhf |
ihjyrd_ \dexqZ_| \ k_[y kbkl_fm dhgljhey aZ iheh _gb_f
HM Z lzd _ kj_"kI\zZz i_j_~Zgb dhfzg”™ mijzZ\e_gby \ |
kbkl_fZ dhgljhey khklhbl ba kh\hdmighklb *Zlgbdh\ iha\
f _klhiheh  _gb_ HM b kj_~kI\ hlh[jZz _gby f_klhihe
JZkkfzZzljb\Zy kh\hdmighklv \k_\hafh guo *Zlgbdh\ fh gh j
[hevrb_ ]jmiiiu_j¥Zy mklZgh\e_gZ g_ihkj_~klI\_ggh §Z HM
dhgljhevguo |IhqdZo gZ ijhly  _gbb \hafh guo I|jZ_dlhjbc
G_aZ\bkbfh hl f_klZ mklZgh\db ~Zlgbdh\ bo hkgh\guf g.:
nhjfbjh\Zgb_ bgnhjfZpbb h f_kl_ iheh _gby HM 1Ijb wlhf
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Jimiiu h[ez*gZxdhlhjhc hkh[_gdlgllvwx thij ~ eyxl iheh  _gb_
\ ex[hc fhf_gl \j_f_gb gh kihkh[gu nbdkbjh\Zlv gZebqgb
HM \ ©k\h_f k_dlhj_gZ[ex™ _gby?® >jm]bfb keh\Zfb [Zdb_
flgh\_ggh \uy\blv ©gZjmrbl_ey?2 ihy\b\r_]Jhky \ ©k_dlh
ANZlgbdZ b hih\_klblv h[ wlhf

JZkkfhljbf "Ze__ h”bg ba \ZjbZglh\ kbkl_fu dhgljhey
gZ \ae-ilgkZz~*hgqghc ihehk_gZ hkgh\_ k_Ib ~ZIgbdh\ hlgh
]Jimii_ H[h[s_ggZy kljmdImjZ kbkl_fu ij_~klZ\e_gZ gZ jbk

Jbkmgh&KljmdImjgZy ko_fZ kbkl_fu dhgljhey gZebqgby h[

< khklz\ kbkl_fu \oh”bl gZ[hj->hzZIdBdNhdc>ba dhlhjuc
kdZgbjm_| ijhkljZgkl\h ©\ k\h_f k_dlhj_ gZ[ex”™_gl
kdZgbjh\Zgby aZdexqZ |ky \ i _jbh”bg_kdhf baemqg_ gl
mevljZa\mdh\uo ahg”bjmxsbo kb]JgZeh\ b ihbkdZ kb]gZ
hit_dlh\ ihy\b\rboky \ ©k_dlhj_gZ[ex™ _gby2a < kem
hljZz" _ggh]lh hl h[t _dlZ kb]JgZez ~Zlgbd i_j ~Z 1 \ wnbj
ithkuedm kh™ j7Zsmx g _dhlhjuc ijbagZd b” _glbnbdzZpt
jZaebqZlv kb]J]gZeu hl jZaebqguo ~Zlgbdh\ < dZg_kI\_ K
bgnhjfZpbb bkihevamxlky kb]JgZeu hilbgq_kdh]h ~bzZiZ

ijb_fgbd HIJF h[_ki_gb\Z I ijb_f kb]lgZeh\ hl \k_c
AZlgbdh\  bo h[jZ[hidke bmxsmx ljZgkeypbx gzZ dhf
Abki_lq_jkdbc imgdl D>I IjbgylZy h[hjm~Ah\Zgb f D>

bkihevam_I|ky "ey \bamZebaZpbb gZoh *_gby h[t_dIZ gZ

NmgdpbhgZevgZy ko _fZ ~"ZlqbdZ

JZkkfhljbf ihjy*hd nmgdpbhgbjh\Zgby *ZIgbdzZ g.
nmgdpbhgZevghc ko _fu HgZ ijb\_~ gZ gZ jbkmgd _

MevljZa\mdh\hc k_gkhj MAK baemqgZ_I \ ijhkljZgkl
©k_dlhj_ gZ[ex™ _gby?2 Zdmklbg_kdbc mevljZa\mdh\hc kb
gZebgbb \ ©k_dlhj_ gZ[ex”_gby?2 HM hljZ _ggu_ hl
nbdkbjmxlky MAK ]J*_ ijhbkoh”bl bo mkbe_gb_ b ij_h[jZ:
g _]Jh gZ \uoh”_ MAK nhjfbjm_Iky kb]JgZe \ukhdh mjh\g:
kblJgZzeZz gZ \oh”_ fbdjhdhgljhee_jZ FD Ijb\h~Abl ¢

140



hij_~_e_gghlh [ehdZ Ze]lhjblfZ >:ZjZgh\ 2\klbn__\

g_]h gZ h”Aghf ba \uoh”h\ fbdjhdhgljhee jZ nhjfbjm_Iky
ey azimkdZ ]_g_jzlhjz a\mdh\hc qZklhlu =AQ Nhijfb
bkihevam Iky \ dzZq_kI\_ kb]gZeZ fh meypbb hilbg_kdh

nhjfbjm _Iky hilbg_kdbf baemqgzZl e f HB >;Zc[hjh”bg

kbJgZe hl FD ih”Z |ky \ [ehd kb]JgZebaZpbb ;K ?"ey
h[gZjm  _gby HM IblZgb_\k_o nmgdpbhgZevguo [ehdh)
bklhggbdzZ iblZgby Bl qg_j_a klZ[bebazZlhj gZijHBgby

hkms_ kl\ey Iky hl Bl gZijyfmx

JbkmghdNmgdpbhgZevgZy ko fZ ~ZlgbdZz

<k _"Zlgbdb jZ[hlZxsb_ \ kbkl_f_ bkihevamxl| h”bg
bgnhjfZpbb WIhl dZgZe i_j ~Zqb nhjfbjm_Iky HB \ d
bkihevam |ky bklhqgbd eZa jgh]lh baemqg_gby >N ]*hjh\
>ey b” _glbnbdzZpbb dZ *h]h ~ZlgbdZ b bkihevam _Ilky fh
nhjfbjm_fuc =AQ < dZ ~hf "Zlgbd_ wlhl ] _g_jZlhj \ujZ|[Z
kljh]lh hij_* e _gghc qgZklhlhc fh”meypbb LZdbf h[jZ
ijb_fgbd HIJF fh | h~gh\j_f ggh nbdkbjh\ZIv kb]JgZeu
NZIgbdh\  kb]JgZeu dhlhjuo bf_xI jZagmx gZklhlm fh” m
ithal\hey | jZa”_eblv kb]JgZeu hl jZaguo ~Zlqbdh\ ihkj_
h[jZ[hldb gZ ijb_fghc klhjhg _

JZkkfhljbf nmgdpbhgZevgmxbkojbfgpHIJF jZ[hlu

NmgdpbhgZevgZy ko _fZ HIJF

NmgdpbhgZevgZy ko _fZ ijb_fgbdZ ijb\_~ gZ gZ jbkn
\oh”yl nhlhwe f_ gl N W ij_"\Zjbl _evguc mkbebl_ev
pbnjh\hc ij_h[jZah\Zl_ev :PI fbdjhdhgljhee_j FD [eh
;K bklhqggbd iblZzgby Bl b klZ[bebazlhj gZijy _gby KC

MadhgZijZ\e_ggh_ hilbg_kdh_ baemqg_gb_ Ijboh”y
nbdkbjm_Iky NW \ j _ameviZl_qgq_]lh gZ _1h \uoh”_ ihy\ey
jZ\ghc gZklhl_ fh*meypbb hilbg_kdh]h kb]J]gZeZ gZ klhjhg
kb]jJgZze NW ih”\_j]Z_Iky nbevljZpbb b m\_ebgb\Z_Iky
Ij_"\Zjbl _evghf mkbebl_e Mkbe gguc b hlnbevljh\Z¢
kblJgZe ij_h[jZzam_Ilky \ :PI \ ihke_~h\Zl_evghklv pbnjh\u
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i j_~Zxlky gZ \oh” FD Fbdjhijh]jzffgh_ h[_ki_gq_gb_ F
h[jZ[hldm ihke_ ~h\Zl _evghklb pbnjh\uo dhAh\ \ KHhI\_ Ik
[ukljh]h ij _h[jZah\Zgby Nmjv_ :IN >S _e[Zgbg @

JbkmghdNmgdpbhgZevgZy ko _fZ ijb_fgbdZ

LZdZy h[jZ[hldZ iha\hey | \u”_eblv ba kmffu \
nhjfbjm_fuo gZ \uoh”_ NW Kkb]JgZeu hI®»_evguo ~Zlgbdh
br glbnbpbjh\Zlv bo K \uoh”Z FD bgnhjfZpby i_j *Z Ik
mkljhckl\h jZkiheh  _ggh_ gZ jz[hg_f f_kl_ ~bki_Iqg
H~rgh\j_f _ggh k wlibf ghf_jzZ ©a\_gysgdfphjaigbkdyh\\ [ehd
kb]JgZebaZpbb IblZgb_ nmgdpbhgZevguo [ehdh\ ijb_
hkms_ kl\ey Iky hl bklhqgbdZ iblZzgby q_j _a klZ[bebaZlhj

<u\h”u
Hibku\zZ_ fZy \ gZklhys ¢ klzZlv_ kbkl _fZ h[gZjm _gby
"hihegbl _evguf a\_ghf dhgljhey \dexq_gguf \ Z\Ihf.
kbkl_fm mijzZ\e_gby ~“\b" " _gb_f HgZ iha\hebl h[_ki_qgblv
lhggh_ mijz\e _gb_ ~\b" _gb_f \k_o \ha”mrguo km”h\ b Ij.
gZ jZ[hg_c iehsZ”b Zwjh~jhfZ b | _f kZfuf agZgbl_ewgh ih
gZa_fgh]h Zwjh~jhfgh]h ~\b" _gby

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;Zc[hjh*bg X Hkgh\u eZa jghc | _ogbdb Mqg_[gh_ ihkh[b
;Zc[hjh*b®bxt\ ©O<usZ rdhez?& Kk +

2. ;ZjZgh\ < |Ifbf_g_gb_ fbdjhdhgljhee_jh\ $95 Ko fu Ze
ijhljzffu < G ;ZjZghAh®%x22010. + Kk

3. <Zdme_gdhBklhggbdb iblZzgby eZa_jh\ < F <ZKimellgdh A
JZ"bh? ] K

4, <m”™ A\mdh\u_ \hegu b bo ijbf_g Bb_8566<m~" + Kk

5. ?\klbn__\ : Kbdjhdhgljhee_ju $95 k_f_ckl\Zz OHJID Jm
ithevah\zl_ey : < 2?\Klbph2¥XH2007. + k

6. N_"hjh\ ; ENa_ju Hkgh\u mkljhckl\Z b ijbf_g _gb_F ; N N
>HK::N 1+ k
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7. S_e[Zgbg zekhjblfu ij_h[jZah\Zgby Nmjv_ b bo ijbf_g_gb_ |
a\mdh\hc bgnhjfZpbb . < S_e[Zgbg E_dklAggghlgidhkl¥ gguc
Fheh”"hc mq_200& + <« K -34. tURL: https://moluch.ru/archive/124/34105/

NZIZ h[jZs_gby

M>D

H;J:;HLD: J?AMEVL:LH< BKIUL:GBC J:>BHEHD:PBHGGUO KL:GP|
1JB IH>L<?J@>?GBB LHQGHKLGUO O:J:DL?JBKLBD HP?GDB
DHHJ>BG:L GBADHE?LYSBO P?E?C

<heh”y]bg : < dZg” | _og gZmd
lh\Zj gdbg G < dZg” | _og gZmd
?jfzdh\ : D

KZgdl | _j[mjlkdbc Jhkm”ZjklI\_gguc mgb\_jkbl |
Zwjhdhkfbqg_kdh]h ijb[hjhkljh_gby
] KzZgldll _j[mj]

KIZlvy hk\_sZ | \hijhku hp_gdb Ihgghklb baf_j gby ghthg”"bgZzZl
kilZgpbyfb JEK ijb ijh\_~ gbb bkiulZgbc gZ khhi\ dEMNbgbk oc
LA Hibku\zZxlky f_Ih” nbdkZpbb ghkbl_ey JEK bh’h[t_dlZ
wlZehggh]h bklhgqgbdZ dhhjr*bgzIl b f_Ih® ZiijhdkbfZpbb I|jZ _
hkh[_gghklb h[jZ[hldb ihemg_gguo "Zgguo ey jZaebqguo j_ b

Dexq_\u_ kedhkidnlZzgby JEK kj_"~g_d\Z~jZlbg_kdh_ hldehg _gb_
baf_j_gby

H[jZapu kh\j f gghc jZ"bhehdZpbhgghteylxlogdhdhcij_
keh gu_ kbkl_fu = \hiehs_gb_ \_dh\hh\jZx&\blnyighkhid |
I _j_~h\uf hiulhf dhgkljmdlhjkdhc fukeb JEWIhk Jptdy
ijh]jZffgRBiiZjZlgu_ dhfie_dku k h]jhfguf nmgdpbhgZeh
mijZ\e _gb_f b \g rgbf bgnhjfZpbhgguffl\abjh2elc&P\ibby
lj _[h\Zgbc d \gh\v kha”z\zZ_ fuf JEK medidgmky \ kA]JeZk
aZdZagbdZ b jZajz[hlqbdZ dzZkZzZ|_d&vghhli¢dBoEZukbikdiZau Ijh
H[t f LA ho\Zlu\Zz | \k_ Zki_dlu \Z guwlh&#@dZajglmdmgv
oZjzZdl_jbklbd y\ey Iky \_kvfZ "ebghidib Ihkley\eZgpd[ i _j\h
h[jZapZ gZklmiz | hi\_1klI\ _ggZy nZazZ vghikbjdbb ij
"bag_kihkh[ghklb | _ogbg_kdbo j_ r_gbc mkeylj wlhhl Ziij
bkiulZzgbc £ \k_ o0ZjzZdl_jbklibdb azZé&hjyxdgy gk IkhhilijhlkI\k
az”"zZgguf |j_[h\Zgbyf <h ba[_"Zgb_ jZagéZe ZkibiwulZ\dbc
mi\_j"~Z |ky ijh]jzffz b f_Ih~"bdb IF hbkjuZdBgbc h[k f
ijh\_jhd b ~ _1Zebabjh\Zggu_ kihkh[uJBamifh\IRy glky hkh]|
IsZl _evghklvx ijh\_jyxl 1Zdlbg_kdb_ oH[ZHI_¢glbR X
mki_rgh_ \uiheg_gb_ JEK k\h_]h hkgB\g® lb [rhra g d plodp g\dbe ¢
ba gbo + ~Zevghklv ~_ckl\by k_dihdd@ZyhokZhEh|[g phkina|
ihf_ohaZsbs_gghklv wjlhghfbgghklv kBaghkdrsblhqlgihklk
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baf_j _gby dhhj*bgZzl gZ[ex"Z_fuo h[t_dljlm\_jd&b dhfhid _
A"h\hevgh hg_\b~Agmx ijhp_"mjm g _dh\Bpw JhKm®mZZ|jklbjggu
klzg”rZjlZfb h~rgZdh f_Ih~"bdb ijh\_jdb \jyAZ [mXljZf_|
bgrb\b*mZevghc nhjfmebjh\db b h[hkgh\Zgbdkik jibaéc”mbB
mi\_j"~ _gbb IF bkiulzgbc D Ilzdbf izZzjhfigljKfbfib girb[db
hij_ " e _gby dhhj*bgZl Bo fh gh jdathjdtblv koK I"\FZIdbg _kdb
kemqgZcgu_ Kbkl_fZlbg_kdb_ hrb[db IhigjghikdhXe nggd g hyd
Zgl _ggu azZ”™ _j dzfb \ \ukhdhqgzZklhlgavghxdvx o B8l jbkl
ZiiZjZIlmju fh]lml [ulv mkljZg_gu ijb Bpjim\ed dbxkdxZd\db
ZiiZjiZImju \ ijhp_kk_imkdhgZeZ hqpuo jZ¢bl| SleyfafdZaqb
wdkiemzZlZglZ g _ihkj _"~klI\ _gguc bgl_ jk&mgZdguZ\ehixb[db
dhlhju_ b hij_~ _eyxl lhgghklv JEK WIbjblamnbXtky oz)HAd
baf_j ggh]lh agZq_gby izZjZf _|jZ hl qglhgbyklkgyH]Mbadgy gl
dhhjrbgzl nb]lmjbjm_1 \h \k_o wlZiZo "kbhgl ggh]hijbpbc
hnhjfe_gbb Z\Zgijh_dlZ agZq_gby KDHhayNZalky [h\ZA blzk
\uiheg _gbx JEK k\h_c¢ hkgh\ghc nmgdmplagh &gbaowlkZdh]hw
ijh_dlbjh\Zgby k mqg_Ilhf azZ”~Zgguo I|jufb\Zgbih""4Zkq_
hij_~ eyxlky g_h[oh”bfu_ | _ogbq_kdbJE&ZjZdl jbkddlkdn gu
gZkl_c GZ klIz~bb jZajzZ[hldb jZ[hgcc "ddgK]|jgldihgkdht
balhlh\e_gby hiulgh]lh h[jZapZ ih?I\_j *"kgblgadNBgghb&ldujc
o0ZjZdl_jbklbd hkms_kl\ey Iky f_Ih”Zfbfh{hemhahgjoh]hk
bkihevah\Zgb_f jZaebqguo bfblZlhjh\bc< hotlgh]hkilufliZe p z
lhgghklb hp_gb\Zxlky gZImjguf kihkhdbhfihe wg kggmZIlZgpZq _
KDH iZkihjlbamxlky b dhgljhebjmxlky ijb[hli®Zf glguo

FZlI _fZlbg_kdbc ZiizjzIl "ey hij_~_e \gbafhhdhgplihgghdhb
ohjhrh ba\_kl g b hibkZg \ ebl_jZImjk >;Z@melhemgZIimj¢
fhr _ebjh\zZgb_ y\ey Ilky ijhf_"mlhqguf ©th™M¥ [ *"\hgfhfghkly
mqg_klv hkh[_gghklb j Zevghc ZiiZjZImhums ghkijZ\igbv
ijh_dlbjh\Zgbb hrb[db gZ jZggbo klA%lyyd igémgblvhdlh]h\
oZjzZdl _jbklbdb ijb \ha”_ckl\bb \k_oewdndlhjh\ fhihkeddhjh\Zgl
ijbgbfzZ _Iky jy® “hims_gbc >:e_dkzZg”jh\kdzZyH[t_f dikgljhe
1ZjZf_Ijh\' \ wdkiemZI|IZpbb h]jZgbq_g dhyhekd hkwf kdh]

Hkgh\gh_ ih~I\_j°~ gb_ Ihgghkl_c¢c baf_j _gby ijht
bkiulZgbyo ijb bkihevah\Zgbb \ dzZq_kI\_ h[hKki_dhgby
gZ[ex™_gby >ey jZkq_1Z KDH hij_~ e _gby dhhj2*bgZ| gZ
g _h[oh”bfh ihemqg_gb_ "~Zgguo j_]bkljZpbb BEKIBo™Hgduc
" h[t_dlZ ihemg_gguo wlZehgguf bklhggbdhf WD)MHH fh"
jZaghklb ihdZzaZgbc JEK b wlZehggh]h bklhqgglbhgighcgZ |

ljZ _dlhjbb h[t _dlIZ \g_ azZ\bkbfhklb hl _  dbg fZlbdb
wlZehggh]h bklhgqgbdZ “he ' gZ J[ulv \ g_kdhevdh jZa
ihl _gpbZevghc Ilhgghklb JEK >E_hgh\ k @

< dZq_kI\_ wiZehgghlh bklihqgbdZ ithilliogg tkkdiBy i tkddkh » b
eZa_ jguf dZgZehf HAgzZdh ijbf g gthljZdhqgjZ ithilbabdvghk
lhqghklgu_ 0Zjzdl_jbklbdb JEK bgl jZk@klimazZbZagohzZg
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[hevrbo m”~"Ze gbyo \ gZb[he_ _ Iy bekgbmkegdhbymlghrijgb
kb]gZmf Djhf_ Ih]h ijh\_jdb ih \ha”mrguwf\hAptlkdl Zifj bij
jZaebqguo \ukhlzZo ihe_1Z £ \ khhI\ZhJ\BRskylky d&defhf_ g
bkiulzgbc f_|_hjheh]bq_kdZy h[klZgh\WZebft _ijbfg g igba_
eZa_jguo b hilbg_kdbo mkljhckl\ h'dftZdgb]lhtaez]hZzjbyijZ\be
ijhib\hj_gbl °~_kldh h]jZzgbg_gghfm \j_fbggkdémmfnb jwdinmgkm
k' Zluf iezdnbdzf ijh\_~ _gby bkiulZgbc

<lhjhc bklhggbd wlZehgguo dhhj*bgZl h[t_dIZ + kbk
dhgljhey KHD gZ _]h [hjlm Kkhijy ' _ggZy k kbkl _fhc _"b
< kemqZ_ e _|Zl _evguo ZiiZjZlh\ gZ wlm jhev ohjhrh
Z\IhfZlbqg_kdh]h aZ\bkbfh]h gZ[ex™ _gby AG Z 9Z
Z\IhfZlbq_kdZy b _glbnbdZpbhggZy kbkl _fZ :BK < h[hL
bklhggbdhf gzZ\b]Zpbhgghc bgnhjfZpbb h[t_dIZ h[_ki
kimlgbdh\Zy kbkl_fZ gZ\b]Zpbb KKG LZd dZd ijb w
highkbl_evgu_ dhhj*bgZlu h[t_dlZ Z Z[khexlgu Zltbj_ ]bl
Zl[khexlgu_ dhhj*bgZlu ghkbl_ey JEK hij " ey fu_
gZ\b]Zpbhgghc kbkl _ f_ >ey jZkq_ 1Z KDH ] _h]jZnbqg.
ghkbl_ey b h[t_dlZ i_j_kqgblu\Zxlky \ h[s_f \b”_ \ dhg
emqr_ ihevah\Zlvky IZ[ebggufb ihijz\dzZfb \ aZ\bkbfhklb |
f klIZ bkiulZgbc \ khhl\ -dkl\BbagZq gby gZdehgghc "Ze\
mleZ f 4 e _g]Z | h[t_dIZ \ kbkl_f_dhhj*bgZl k\yaZgght

2

R. 4 ( FRV M M RS M MmR,Ss 2, (1)

R J(R, H)®> (R, H)? 2(R, H(R, Hcos(36 R/25 R, (2)
H arcsin((H, H,)H, H, R,) R)/(RR, H)), (3)
arctan (, @ FRV M M, M Mt MA
gglrctan (@ .0 cos(05,M05, M, M) M8, ,

1. 3 1 bH, B ., bH, £rbjhlZ ~he]lhlZ b \ukhlZ ghkbl_ey
hit_dlZ gZ[ex”_gby khhlI\_IkI\_ggh

RazjZ"bmk ARfebhjbahglZevgZy *"Zevghklv hl JEK ~h I
>Ze__ \ khhI\_IlklI\bb k jZkkgblu\zZz _Iky KDH Kij_~_e_gb

, (4)

N N
K J( Xiear X1 (X ear X)) N)/N, (5)
i1l i1

] Xigapxdhhj*bgzZlZ baf_j ggZy JEK

Xi xdhhj*bgzZlZ \ugbke _ggzZy \ kh#&)I\ _Ikl\bb k

i tghf_j baf_j _gby

Nxh[t_f \u[hjdb

ljb aZq_|_ bkiulZgbc hkgh\Zgguo gZ "Zgguo KKG
mkeh\b_ Ih]h qglh Ihgghklv KKG dhlhjZy azZ\bkbl hl ]_hf
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khklhygby hj[blZevghc Jjmiibjh\db b ij g_ om _Kj dm_fh
ijhib\ghf kemqgZ _ lj _[m_Iky j _ZebaZpby Abnn_j_ g}
highkbl_evgh]h j_"bfZ jZ[hlu KKG

G j_"dh gZ bkiulZzgbyo \ kbem hj]jJZgbaZpbhgguo b
hlklhyl _evkl\ g_ hdzZaulZ_Ilky kj_~kI\ h[_ki_qgq_gby az
lj _[m_fuf h[hjm~h\Zgb_f AZqgZklmx ijboh”blky ijh\h”blv
km~rZfb [_a gZebgby :AG :BK b *jm]bo KHD <uoh”hf |
klzlv hi_jzZlb\gzy i_j ~ZqzZ gZ [hjl kj_"~kI\ h[_ki_g_g
ijb_fhbg~bdzlhjh\ 1B KKG Gh ijb wlhf \hagbdz | 7
keh ghklyZkxoh ~ _gb_ \j_ f gb IB b kbkl_fu j ]JbkljZpbb
i _j_"~ jZkg_Ihf KDH g_h[oh”~bfh k\_klb \j_ f ggu_ rdZe
HilbfZevguf [m”_| \uqbke_gb_ \aZbfhdhjj_eygKbkgghc
fZkkb\h\ dhhjr*bgzZl ihemqgX(ggbhohhlDEBKE k hlukdzZgb f
fZzdkbfmfz \ ]jZgbbtéobgl j\ZeZ ihemq_gby WAkkimkehtb
gZoh N~ _gby \j_f _ggh]lh jZkkhdeZkh\Zgby

KC) D™ Xgadt) X W (¢ t) max ijbWt,,. (6)

I tmin

| j_~ wlbf fzZkkb\u dhhj*bgzZl g_h[oh”bfh ijb\_Kkl
Abkdj_lghklb ih \j_f _gb mqZklb\ dZ ~uc ba gbo I
ijhf_"mlhqgu_ fhf_glu ZiijhdkbfZpbx ih khk_"gbf agZq_gkt

HArgZdh [ulZx] mkeh\by dh]*Z "Zggu_ KHD g_~hklmi
jZaf_klblv gZ [hjlm Z \ j_amevlZl_\ebygby q_eh\ _q_ ki
fZ hjh\ ihke_ ijh\_"~ gby h[e_Ih\ ~Zggu_ k dhhj*bgzZIZfl
hdZaul\Zxlky g _ m~h\e I\hjbl _evgufb beb \h\k_ hlkm
ijboh”blky \ugbkeylv KDH bkdexgbl_evgh ih ~Zgguf j_
GZb[he__ ih”"oh”ysbf "ey wlh]h y\ley |Iky g ih*\b guc hJt
gZijbf_j km~gh gZ ydhj_ beb aZ\bkrbc \_jlhe | H”gZdh
ith "\ _j° gh g _[hevrhfm ~j cnm B ijb IZdhc ihklZgh\d_a.
lhqghklv hp_gdb kdhjhklb Djhf_ Ih]l]h g _ih*\b ' guc hJ[t
hp_gblv Ihqghklgu_  ozZjzZdl_jbklbdb JEK ijb jZ[hl_
Ahie_jh\kdhf j_"bf_ dhlhjuc y\ey_ |ky hkgh\guf

< k\yab k wlbf ijboh”blky ijh\h~blv hp_gdm lhqghklb
hit_dlm < wlhf kemqgzZ_ \f_klh wlZehgguo agZg_gbc dh
hit _dlzZz ij_~eh” _gh bkihevah\Zlv dhhj*bgZlu Ziijhdkb
mqZkld_ jZkq_1Z ebg_cghc nmgdpbac- \ ih* kil ZREyX Iky
ba AgZq_gby ebg_cghc nmgdpbb hij_"*_eyxlky il
baf_j _gby gZ wlhf mqgzkld_

Xi X(tmin) (X(tmax) X(tmin)) ~(tl tmin)/(tmax tmin)' (7)

LZd dzZd ijb wlhf \ hp_g _ggmx Ilhgghklv \oh”bl L
ljZ_dlhjguo g_klZ[bevghkl _c¢ h[t_dIZ h[_ki_qgq_gby ke_"m
gZ[hjm mqgZkldh\ *“ey ithemqg_gby Z~ _d\Zlgh]h j_amevlZIZ
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ljhly _gghklv mqgzZkldh\ ke_"m_| \u[bjZgbpkghi”"\ blma
"hklzlhggh]lh dhebq_kI\Z jZz"bhehdZpbhgdihd dWghzZbjl h\mk I
m\ _ebqg_gby \] f ggh]h mqgzZkldZz K Bjm\he blg hghodpu \jijf ¢
\u[hjdb |jZ_dlhjby h[t_dlZ fh  _| hlebqgzZlwkghdl bj\wfthdblhc

j_amevlzl hp_gdb [m”~_| \oh”blv g _]Zlb\gZyhelghklZ\¢
Z™ _d\Zlghklb fh”_eb ZiijhdkbfzZpbb flhkWbhhrh j\ &ZXbjkd{hlu
JEK ke_~m_1I| ijhba\h”blv jZpbhgZevglhKlIbu[hmpZkddEZ eVg

jZkg_1Z KDH Ijb khijh\h ™~ _gbb \ j_ "bf ZhbhalejhdZKBHkgqgju.
dhglzZzdlu k h[t_dlhf ijhbkoh”yl k qZklhlljb Zkéb\gh]f jp
khijh\h "~ gbb K baf_j gby hkms_kl\eyxhkyvxk hdpleh"t
k_ dmg”u KZfZy [hevrZy gqZklhlZ h[jZs lgfby kdhihfhtthdtmg\by
h*bghqggh]lh h[t _dlZ KHH gZ ihjy*hdhlm\uriZzxe®Zy g&ZkGh
b IThgqghklb az”~z\zZ _fu_\ LA "ey wllha j|Zdlthdbb kdhdyijZ\b
hlebqzxlky kZfZy \ukhdzZy Ihgghklv |Ij_[mkjk4%g\ | algfZq Kd
KDH g_h[oh”bfh ijb :K Z KJH “himkdZ [ldlgzZibdhejvrdpbc h
lhwlhfm azZ~Z\Zykv j_Zevgufb iZjzZf_ljzZIigoht H&md _dh\gkdeg
] _Zevgh \ul[jZlv hilbfZevgmx \ _ ebgbgm \] iZ@ghh]h
h]_ki_gb\Zxs_]h dhfijhfbkk f_"~m h[t_fyfXkjchjdb KBH b
Ahimklibfhklvx ZiijhdkbfZpbb dhhj”bglZgg l ph ¢ Zflhk'b \ezv »
ljb gZlmjguo bkiulZgbyo \ h[smx kh}j\dekiglh Iky

khklZ\eyxsZy nexdImZpbc wg_j] Ibg_kdh]lh p_gljzZ hljz"
ke “m_I| mqg_klv ijb h[jZ[hld_ j_amevlZlh\ KDH rmfZ hJt
e I1h dhhjr*bg&lfh ' gh hij_~ eblv k mqg_Ihf jzZ\ghf_jgh]t
JZKij_~ e _gby

) ne VXIN12, (8)

]~ /X zijhly’ _gghklv h[t_dIZ ih & hjrbgzl_
QbklZy baf jbl_evgZy ikkaridhkbu\Z Iky dZd

‘4 BAF \/ !(62 X‘/HZG (9)

;B;EBH=J:NBQ?KDBC KIBKHD

1. :e_dkzZg”jh\kdzy Ej Gbg_kdb_ hkgh\u bkiulZgbc b wdki_jb
h[jz[hldZ keh guo |I_ogbq_kdbo kbkl_f Mqgq_[gh_ ihkh[b_ BE G
Dijm]eh\ : = Dmag_ph\Bbh}thk % kk b ESBMN 5-94010-145-3

2. ;Zdme_\ WZ”"bhehdZpbhggu_ kbkl_fu Mq_[gbd “ey \mah\

F JZ”bhl_ogbdZz k ISBN 5-93108-027-9

3. Bkiulzgby JEK hp_gdZ ozjzdl_jbklbd : B E_hgh\ K
GZ]lmebgdh b 7] Ih~r j_~ EFhghXZbh B kkyav k HBEBM5-256-
00719X
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M>D

<U;HJ KB=G:EH< >EY J:>BHEHD:PBHGGHC KBKL?FU
KE?>H<:GBX¥?EV?NM F?KLGHKLB

<heh”y]bg : < dZg” | _og gZmd
Ih\Zj gdbg G < dZg” | _og gZmd
lhA*"m[guc K K dZg”® |_og gZmd

KZgdl | _j[mjlkdbc JhkmAZjkI\_gguc mgb\_jkbl I
Zwjhdhkfbgq_kdhlh ijb[hjhkljh_gby
] Kzgldll_j[mj]

JZ[hlZ hk\_sZ | \hijhku h[hkgh\Zgby izjzf _Ijh\ jZ*"bhehdZpb
j_"bf_ bgnhjfZpbhggh]lh h[_ki_qgq_gby fZeh\ukhlgh]h ihe_I1Z ij
"ebgguo ahg”bjmxsbo bfimevkh\ k h]jZgbg_gghc ilhkivixc bae
\h ba[_"Zgb_ "~ _fZkdbjh\db e_I1Zl_evgh]h Zziizjzlz

Dexq _\u_ kdghjkh\Zy jzZ"bhehdZpbhggZy klZgpby j_ev_n f_ Kk
kb]J]gZeh\

;hjlh\u _ jZ"bhehdZpbhggu _ klZgpbb ;JEK b kh)
| _jki_dlb\guo e_I1Zl _evguo ZiiZjZlh\ H: bé2d ijZ\dbfe
h]_ki_qg_gby fZeh\ukhlgh]h ihe_|Z b&eb #jmJibffo kkehhAzZghb
j_ev_nm f_klghklb KJF ><heh”g¢]bg® L gk _gpby gh\uo k
+ bkihevah\Zgb_ rbjhdhihehkguo kb]gZidthWihc Koade mggh f
fhsghklvx "ey memqr_gby k\hckl\ jZ45bhwée kdjgghlcl @ Z

ljib wlhf ~ey h[_ki_qg_gby Ij_ [m_fuo \_ebgbgnfighr_c
HKR ijbf_gyxlky kb]JgZeu [hevrbo "ebl_evghkl_c k ihke_
ijb h[jZ[hld_ ijbgyluo j ZebaZpbc >ebggu_ kb]JgZeu \
NZxl \hafh ghklv baf_j gby fZeuo -aZevpehikgddjhhZgb)
ijb_fgh]h mkljhcklI\Z bfimevkzZfb aZimkdZzZ i_j_~Zlgbdz It
h]jZzgbg_gguc hlj_ahd \j_f_gb \k_]h az”~Zggh]h g{iZahg
AN Dmax hij_ ~ e ggh]h | _ogbqg_kdbfb |[Ij_[h\Zgbyfb LL
hkms_kl\blv \u[hj g_kdhevdbo gZ[hjh\ kb]gZeh\ iha\he
baf _j gby dhhj*bgZl we f _glh\ j_ev_nZ i_j ™~ E: k aZ"Zg¢

ljh[e_fm ke _iuo ~Zevghkl_c \ wlhf kemqgZ_ fh gh
g_j_"h\Zgby iZq_d kb]JgZeh\ k jZaeqga’Thkighiy 4 fbbiZz
kbl]gZeZz ljb wlhf kb]JgZeu k [hevrbfb ~ebl_evghklyfb k
1 ZjZf_ljh\ gZb[he__ m”~Ze _gguo mqgZkldh\ ih*"klbeZxs_c i
dhjhldb_ kb]JgZeu ijbf_gyxlky ”"ey h[ahjZ [eb gbo mq
wg_j]l_IbdZ iZqdb kb]gZeh\ ijhihjpbhgZevgZy ”“ebl_evg
dhlhjzy 1j_[m_Iky ~ey khojZzg_gby gm ' ghc lhgghklb az\
bgl_j_kmxsbo mqgzZkldh\ a_fghc ih\_joghklb

FZdkbfZevgZy "Zry@hkinnal\heyxsZy ijh\h”*blv baf_j_
ijbf _g _gb_f dhgdj_Ighc iZgdb kb]JgZeh\ hij_ " ey Iky wc¢
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1 ZjZf_1jZfb ;JEK b ih”"klbeZxs_c¢ ih\_joghklb FZdkbfZe:
Ij_~klZ\ey | kh[hc f_gvr__ agZqgq_gb_ "\mogZZdwnghijkic c
lhgghklv baf_j gby m]Jeh\uo dhhj2bgzZl fhghbfimevkguf k
"hklbqgv hrb[db hp_gdhuRhimKlbfhc LL bgZjdhdlyjkc
h]_ki_qb\zZxlky Ij_[m_fu_ \_jhylghklb ijZ\bevBi]Hh h[gZ
eh ghc |j_Phlb

D, ()3 2 s FRM B,
2 & \/M S8§ (1)

N©

]*  Aurzrbjbgz ~bz]jzffu gZijz\e _gghklb ih m]Jem f_klZ
MF m]he f_klZ
Ftxtdhebqg_klI\h bfimevkh\ \ iZqd_
SINthlghr_gb_ kb]JgZe rmf HKR
Bkoh~ryPlyaoPe hij ~ ey Iky ihjh]h\B/NJd KRy aZ”*Zgghl]h
dhebq_kI\Z bfimévihh]h\Zy gm\kI\bIP,g@yhklv

" M

min

] kxihklhyggZy ;hevpfZgZz
Toxl_fi_jZImjZ ijb_fgbdZz
D: tdhwnnbpb gl rmfZz
2() £*ebl_evghklv fbgbfZevgh]h we f glZ dh~Z keh gl
FZdkbfZevgZy "Zevghklv b ihjh]l]h\Zy gm\kI\bl_evghkl
k + @ hkgh\guf mjZ\g_gb _f jZ"bhehdZpbb

Peae NG @ L “wD A
Frin 2 4@ D>,i L ’ (3)
]~ Jgagtfhsghklv baemqgzZ fZy i j ~"Zxsbf dZgZehf

NyWi) tdhebqg_klI\h we f glh\ keh gh]h kb]JgZeZz

Duxdhwnnbpb_ gl mkbe _gby ijb_fhi_j ~"Zxs_c¢ Zgl_ggu

tjZ[hqZy ~ebgZ \hegu

ktkdhjhklv k\ _1Z

ArxrbjbgZ ~"bz]ljzffu gZijz\e_gghklb ih ZabfmIm

y- * m”_evgZy wnn_dlb\gZy iehszZ”v [JZkk_ygby

ih\_joghklb

Ltihl_jb \ ijb_fghf |IjZdl_

FbgbfZevgZy "Z®wgihklwZjZdl _jbamxsZy iZgdm ba |
dhgdj _Ighc "ebl_evghklb h]jZgbq_gZ aZibjzgb jf iyb_fgu
(i baemqg_gby ahg”"bjmxSgdh GB]gbeZguc |jZdl h~rgh\j_f_
\ha”_ckl\mx!l fgh _klI\h bl g%.68hdS «Sy hl jZaghm”~Ze_ggu
mqgZkldh\ ijhly" _gghc ih\_joghklb k jZagufb \fgf_ gZfbl
tpo«ty«tyy dhlhju_ \ kbem [hevfihonteddglv \_kvfZ agZgbl_e
highr_gb_ Zfieblmpbkinghd
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Fhsghklv kb]JgZez ijbgylh]lh ijb hljZ" _gbb hl we f_ gl
NZevghKBEbfmIim h[jZlgh ijhihjpbhgZevgZ |j_Iv_c kIl _i_gb
hl wlh]h we_f_glZ Lh _klv \ h~ghf kljimbewhhjheyptk
h[jz[hldb Dbfiméwkghjh\kdhc ;JEK fh]lml gZoh”blvky
hlghr _gb_ dhlhjuo ih mjh\gx jZ\gh d\Z*jZlghfm dhjgx be
NZevghkl_c khhl\_IlklI\mxsbo ]jZgbpZf wilh]h kljh[Z WIh k
jhklz ~Zevghkl_c Dbf__ | KkiZ"Zxsbc oZzZjzdl_] lhyley _
hl]jZgbgq_gb_ gZ fbgbfZevgmxg "Z[ewng'\tbkhv dju\ZIv ijb_fg
dZgZeu g_ jZgvr_ fhf_glZ dh]~Z kmi_jihabpby kb]JgZeh
[mMm~ | ihalheylv ijhba\h”blv ebg _cgmx hi_jZpbx k ZIb\
highr_gb_ Zfieblm”~ \ h~rghf kljh[_ [M%y| gFbdbéZevgZy
NZevghklv ij_~klZ\ey | kh[hc [hevr__ agZq_gb_ ba “\mo
hfmkeh\e _ggZy [eZgdbjh\Zgb _f ijb_fgbdZ gZ \j _fy baen
\IhjZy tij ~ e ggZy bkoh”y ba ~“himklbfh]h agZqg _gby b
mkljhckl\ >>"Zg""1Z\Z Kk @

Jbkmghdt]jZgbqg _gb_ fbgbfZevghc-aZe#lghXtbdbaijb fgbd.:

lj_~eh _gguc ih~oh” klZ\bl az*Zgm \b[HjdZdkébgZ &h\Z
kh\hdmigh_ bkihevah\Zgb_ dhlhjuo itga\thel| ¥ ahjg’dlgh\Zc
Lane> h*gh]h ml]eh\h]lh iheh _gby \h \k_f tb&Zihahlgi_gbiev
baf_j_gb_ \ukhl Ihg_d a_fghc ih\_joghdkdh_klI\&aZ"Zgdhim
ihh"e_"Z| "ey dZ tKlh]dmeh\ dhebq_kl\hlwe bf "glhh_evghklv
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we f ghd Reh gh]lh kb]gZez i_jbh” ih\Ihj_gBwcbiidgebkh\
hij ~ ey fuc ”"ebl_ewghik¥ghph keh gh]h kb]JgZezZ b fzZdk
"ZevghklgxL jZ[hlu iZgdb Z 1Zd _ g_h[oh”bfh_ Ffidkeh b
1ZqdZo b blh]h\mx ibdh\mx fhsgh&hf Bpemdhbhbhy\leyxlky
"hihegbl _evgu_ h]jZgbq_gby gZ ijhp_\mmom Neiphj 2 vghklv 2
we_f_glZ keh ghlh kb]lgZeZ *he’gZ \udy hgj_"[kg_fhc2
fZdkbfZevgh ~himklbfuf jZaf_jhf we f_dlzZ*"42aghrklpby<h
\Ilhjuo qgbkeh welyfL &kldh " gh]h kb]J]gZeZ ~he gh [ulv p_ehc k
+ "ey m*h[kI\Z \u[hjZ dh”"Z nZahfZlyidreed |m\jbd ghg hf Kl [ hj
yley |ky fbgbfbaZpby ibdh\hc baemqzZ_fhc fhsghklb

Imklv dZ ~uc ba ]jZgbgZsbo ih*™bzZiZahgh\ ~"Zevghk
ihke ~h\Zl _evgh k\h_c iZgdhc bfimevkh\ Dhebqg_kI\h b
1Zqd_ iheZ]Z _ |ky jzZ\guf AZ~Zxlky bkoh”gu_ iZjZf_lju b
dhebqg_ kI\Z bfimevkh\ \ iZgdZo b fhsghklb baemq _gby i
hij_~ ey |Iky 1ihjh]lh\h_ HKR AZl_f \uqgbkey_ Iky "ebl_
dhjhldh]h kblgZeZihza\heyxszZy jZ[hlZlv gZ fbgbfZevghc
Dmin >Ze bl jZpbhggh k mqg_Ihf hibkZgguo \ur_
ijhba\h”~blky ihbkd "eblyevgw&lld @gl1Z keh gh]h kb]gZez
dhebq_kNh "ey 1_j\hc iZqdb Ilhke_  wlh]h \uihegy_
fZdkbfZzevghc ~Zevghklb 7~ey jZ[hlu k bkihevah\Zgb_f w
Lj». lj_[m_fh_ 7~ey baemq_gby iZqgdb b ijb_fzZ hljzZz _g
fZdkbfZevghc jZkkqblZgghc *bklZgpbb FZdkbfZevgZy ~Z
gZagZqgZ_|ky fbgbfZevghc ~Zevghklb ey \Ihjhc b pbde
Mkeh\b_f hklzZzgh\db pbdezZ yl\ey_ Ilky ~hklb  _gb_ fzZdkb
jZ[hlu \ j_ "bf_ KJF <j fy Ij [m_fh_ "ey ihke "h\Zl ev
1Zq_d kmffbjm_Iky ihke_ qg_]h hij_~ ey |Iky dhwnnbp
\j f gb hlghkbl _evgh bflLaxs. Mikhyl dhwnnbpb gl _keb hg
_"bgbpu iha\hey | kdhjj_dlbjh\ZIv dhebq_kl\h bfimevkh\
m\ _ebq gy M\ _ebqg _ggh_dhebg_kl\h bfimevkh\ ij ~ihez
ithjh]h\h]l]h HKR g_h[oh”bfh]h ey Ih]l]h ~_ dZq_KkI\Z jZ[hlu
kgb™ _gb_ g _h[oh”bfhc ibdh\hc fhsghklbBg fa&nhjgn glbryj Z*h
hibkZggh]h ZelhjblfZ ijb\_~ gZ gZ jbkmgd_

Bf | f _klh 1Zd _ ZgZeh]bgguc Zelhjblf hlebgZxs
i _j_[hj b~_ I k ~jm]hc kliljhpluevtbo ~Zevghkl ¢ d f_g\
Fhr _ebjh\Zgb_ihdZaul\Z | [ebahklv j_amevIZIlh\ bo jZ[hll

ueb 1Zd"_ bkke_ _"h\Zgu Ze]lhjblfu ihbkdZ k "hihegbl
k\h[h*u fZaguf dhebq_kl\hf kb]JgZeh\ \ iZgdZo <j
wg_j]l_Ibg_kdbc j_kmjku g_jZajulgh k\yaZgu ithwlhfn
1 ZjZf_lju wnn_dlb\ghklb bkihevah\ZgbghrklgllwZeZbZiZahg
"Zevghkl ¢ jZ[hlm \ dhlhjhf h[_ki_gb\Z | iZqdZ kb]g
dhlhjh_ Ij [m_Iky ~"ey baemq_gby ijb_fZ b h[jZ[hldb wl
hilbfbaZpbb k Ilhgdb aj_gby wnn_dlb\ghklb bkihevah\Zg
ihbkdb Ibih\ kb]JgZeh\ k g_jZ\ghf_jgufb iZqdZfb bfimevkh
j_amevlZlih\ wlh g_ ihdZaZeh
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AZ"Zgb_dhgdj_lguo iZjzf_Ijh\ ;JEK b fh”_ebjh\Zgb _
ijbf _g_gb_ ij_"eh  _ggh]lh Ze]lhjblfZz ihalhey_ | kgbablv it
baemqg _gby \ j_ "bf_ KJF ijb bkihevah\Zgbb iZq_d ~ebggu
gz - Aroih kjzZ\g_gbx k ijbf_g_gb_f iZq_d ijhkluo kb]g

k 92%

Jbkmghde]kjblf \u[hjZ iZjzf_ljh\ kb]gZeh\
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;B;EBH=J:NBQ?KDBC KIBKHD

1. <heh”y]bg :Dhdie_dkgh_ bgnhjfZpbhggh_ h[_ki_q_gb_ fZ
ithe _1Z k ihfhsvx kj_"kI\ jZ"bhehdZpbb b gZ\b]Zpbb jZgh\ <heh?”
<hijhku jZ*"bhwe_dljhgbdb20X%0. <« JEdK 121428.

2. > Zg"'1Z\Zz =<BkhdhlhgqgZy kbkl_fZ \k_ih]J]h~ghc gZ\b]Zpbb

gZ fZeuo \ukhlZo = B >Zg"']Z\Zz L < KZahmgh\ZZibhhk oBbdZi_
1996.+< K

3. I_ljh\ 2 Nbevlju ih~"Z\e_gby dhjj_eypbhgguo rmfh\ \ jZ~bh
kbkl_fZo k rmfhih~"h[gufb kb]gZeZfb ? | 1_ljh\ G E OZjbg

<hijhku jZA"bhwe_dljhgbdb2089.+< JE kK + 92.

M>D

BGNHJF:PBHGGU? <HAFH@GHKLB HIJ?>?E?GBY HJ=:GBA:PBI
|I?J?<HAHD G: <HA>MRGHF LJ:GKIHJL?

Eh]J]\bg : 5 | ™og gZmd
EmlbgZz E W dZg” | _og gZmd

Fhkdh\kdbc Jhkm”Zjkl\_gguc | _ogbqg_kdbc mgb\_jkbl _1 ]j.
] Fhkd\Zz

JZkkfhlj_gu \hijhku ijbf_g_gby fzZl_fZlbq_kdh]h ZijBEpZIkkZey ¥
ahg”bjh\Zgby ih~*klbeZxsbo ih\_joghkl_c a_feb k pheael& #nZ]Zgl
\ha“mrghf IljZgkihjl_ lhdZaZgh qlh 7~ey hibkZgby jRlZIbklb
hljZz" _gguo kb]JgZeh\ hl ih*"klbeZxsbo ih\_joghkl_c¢c jXgebqgh
ki_pbZevguc ih*oh” d bgnhjfZpbhgghfm hibkZgbx Wlb@lhjhp
"ey ihemqg_gby fZdkbfzZevghc bgnhjfzZzib\ghklb ijb ijh\_"_g
ahg”bjh\Zgby p_e_khh[jZagh bkihevah\Zlv "\mklhjhggb_aZzZd

Dexq_\u_ kebyhhjfzZzlb\ghklv baf_j gbc aZzdhgu jZkij_™
jZkij_~ e _gb_ "“bklZzgpbhggh_ ahg”bjh\Zgbkijfh*eebjWwzZgb_ D

b
h

lhgylb bgnhjfZlb\ghklb jZ"bhehdZpbhgguo baf
"bklZgpbhgghf ahg”bjh\Zgbb a fguo ihdjh\h\ k\yaZgh
hij " e gb _f hit fz bgnhjfZpbb ihemqgzZ_fh]h ijb

0ZjZdl_jbklbd h~ghlh h[t_dlZ ahg”bjh\Zgby gZ nhg_
dhebq_klI\_ggu_ agZqg_gby fh]iml hij_~_eylvky \ h”lghlbig
\ujZ Zlvky \ g_dhlhjuo mkeh\guo _“bgbpZo qlh k Ihqd
azZ”"Zq g_ y\ey_ I|ky kms_kI\_gguf 1Zd dZd h[uqgh \uiheg
ZgZeba f_""m ihemqg_ggufb baf j gbyfb < KkhhI\_ITKkI\E
ebl _jZImjgufb bklhqgbdZfb bgnhjfZlb\ghklv ex[uo baf_j_
hij_ ~ e gZ ih R_ghgm ih NZgh ih Dhl_evgbdh\m b |
dhlhju_ j_rzZxlky ijb "bklZgpbhgghf ahg”bjh\Zghbl
ij_"~ihqglbl_evgh gZoh”~blv bgnhjfZlb\ghklv ih Dmev[Zdm
\b”"_ azZibku\Z_|ky dZd >Dmev[Zd k @
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T 9:Ta-;
#aL £ 9:To - H ‘@T 1
aalx Y7o (1)

1 saxbgnhjfZib\ghklv WKrtjhdb2eZkkZ hij_~ ey fZy gZ nhg
deZkWZ =
9:Ta-; + mkeh\gZy iehlghklv jZkij_~_e_gby \_jhylghklb
ahg”"bjh\Zgbb K{thddZkkZ
9:Ta,; +t mkeh\gZy iehlghklv jZkij_ "~ _ & gjby adgyZidXZgbb
ht_ dILZ]h dezZkkZz

lh~rklZ\eyy \ \ujZ" _gb_ khhi\_TklltmxZkij i®héghyhby
\_jhylghkl_c fh gh dhebq kKI\_ggh h”b\pg_lkh/Zd"Zl:I:kllZIgpbhggl
ahg”bjh\Zgby hij_"_eyy kth\_IkI\mxlskrIx byad jfZIgbd "~
jy™ ijbf_jh\ ithemqg _gby 1Zdbo dhebg_ HKkh§gaphklxghdggh
jZkkfhlj _gby y\ey Iky Ih qglh kjZ\g mbfuo*\imd jaolgdrikd] c
hkms_ kl\ey Iky ijb gZebgqbb m gbo h*"lkg4ddkipo* ieehdgly
\_jhylghkl_c¢c hljZz" _gguo kb]JgZeh\ < h[uoghblkyZ &ljizdg gb
jZaebqgguo iehlghkl_c jZkij_~ e _gby hejhgllghkly cadf Igl
jZaebgb_\ bgnhjfZlb\ghklb H”gZdhyo\mdlgh)bgpgkemgqhlgh
fhlml Julv h”AbgZdh\ufb b hlebqgZlvky fbhewvAjZzf dgidg g
jZkij_~ e _gbc < wlbo kemqgZyo [m”_@gbhp bgbm\giZIbeghiltl
baf_j gbc 7~ey _“bghh[jZaghklb \ az\gkgblyklinlghlr_lgaf_
kj _~"g _d\Z"jZlbg_kdbo agZq_gbc "\miolghgd eb ajlzjkn| fioeial
\_jhylghkl_c ijb nbdkbjh\Zgguo beb bdZlgygx&hdloyhfdbl*Zgby

>ey ijh\_~ gby ZgZebaZzZ iaHbgldklbljZkij "~ e _gby dh!
gZb[he_ _ rbjhdh bkihevamxlky \ kh\j f gguo kbkl _fZa
ahg”bjh\Zgby gZ hkgh\_ fgh]J]hgbke _gguo bf _xsboky w
NZgguo >Dhaeh) k @

<h fgh]bo ijZdlbg_kdbo kemgZyo gZoh”bl ijbf_g_gb_
\ nhjf_

LéRag

9 Ty L A 60 (2)

&t e
1" 1w@agxfzl _fZlbg_kdh_ h brZgb_ b kj_"~g _d\zZ"jZlbq_ ki
kb]JgZehlh h[t_d&lFEE .

lh~klZz\eyy Kkhhl\_Ikl\mxsb_ agZq_gby ba khhlghr_
ithemqgbf

R TaF1A°

L EH F sl 3
GZ hkgh\Zgbb khhighr_gby 9Z jbk ihdZzaz

bgnhjfZlb\ghkld \ujZ  ggZy \ mkeh\guo _~bgbpZo hl
kj _~g_d\Z"jZlbg_kdbo égZ& ghid mkeh\bb glh jZagh
fZzl _fZlbg_kdbo h:bAFgkktctnbdkbjh\zZgZz

154



Jbkmghd AZ\bkbfhklv bgnhjfZlbyghkib hlghr_gby
kj ~g_d\Z"jZlbg_kdbo &gZq qjbbc ghjfZevghf jZkij_~ e ¢
1L.:lszFla;Lra2 il gF 1z Lu

Ba jbk ke “m_| qlh m\_ebg _gb_ hlghr_gby kj_
agZg_gbc kb]gzZeh\ hljz~ _gguo hl ~\mo h[t_dlh\
ahg”™"bjh\Zgby \uau\zZ | kms_ klI\ _ggh _ m\ _ebqg _gb_
baf_j gbc ljb  wlhf gZ jbk lZd" |hdZaZgh dzd

fzl _fZIlbg_kdbo h"'br"Zgbc gZ bgnhjfZIb\gthv

>ey fgh]bo a_fguo ih\_joghkl_c ijb ~bklZgpbhgghf
kKijZ\_"eb\ aZdhg < _c[meeZ > @ dhlhjuc \ h[s_f \b”"_ \i
h[jZahf

. i@ 5 XF@5 . A XO
9 :Ty L Cb@bA 0 isd:@jA h (4)
1" >yxizjzt | fZkrlGZiZjZf 1) nhjfu
lh~rklZ\eyy \ ithemqgbf

~f 1
Q/z

Al 2 03 FQF @F FZo>ACENAU1§/2ESAFs(5)
]~ K iBklhyggZy Wce jZ jZ\KXyt]ZffZ nmgdpby \ nhjf
:UEsLi, X¢UP@P

Ba \ujZ _gby \brgh qglh ihemqgbhyg BEZ\bkdlihkiwby

kj _~g_d\Z"jZlbg_kdbo éag&g Ybp_eyo kjzZ\g_gby kh ket
ghjfZevgh]lh jzZkij_~ e _gby g_ ij_"klZ\ey Iky \hafh guf
gZclb g_ ijyfmx aZ\bkbhhiekv & Z bkihevah\zZlv ke_ "m:
khhlghr_ghby

): )\
N
|

- " : (6)
5L 3'°BA® ESAF A@ E-AC
lale) lale)
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Djhf_ Ihl]h k~_ ez f jy™~ "~hihegbl _evguo aZf_qZgbc
jZkij_~ e _gb_ < _c[meeZ i_j_oh”yl \ wdkided5g9pbZevg
J _e__\kdhd=2jb klZgh\blky ijZzdlbg_kdb ghjfZevguf ijb ijk
1 ZjzZf _1jz jzkij_~da gbWhwlhfm ijh\_~ gb_ khhI\_lklI\mxs_]
\hafh gh Ilhevdh _ket aZjBf \ljij_~ eZo hl “h

Bkihevamy k mqg_Ihf [ue ijh\_"* g qgbke.
bgnhjfZzlb\ghklb ~"bklZgpbhggh]h ahg”bjh\Zgby \ azZ\bkbf
highr_gby kj _~g_d\zZ"jZlbg_k@&boéagdldg ghdZaZgh gZ jblk
djb\Zy ljh\ _~ gguc ZgZeba ihdZake h\gd hoa gizdZ agbly e
bgnhjfZlb\ghklb gZoh”ylky \ hg _gv madhf *"bZiZahg_ b |
g f [ueh ithemqg_gh ijb ZgZeba_ ghjfZevgh]h aZdhgzZ Ijk
#a"hklb]Zeh agZq_gby jZ\gh]h Z ijb agtdhig"begZdphees:
hlighr_gb3oéx

Mgblu\Zy k\hcklI\Z jZkij_~ e gby < c[meeZ ba
khhighr _gby ey hp_gdb bgnhjfZlb\ghklb ~bklZgpbhggt
J e \kdh]h b wdkihg _gpbZevgh]h jZkij_~ e gbc Z bf_g
a4 L Z@AEZF sa
P ~/4 ~/z 6
i LtZ “AE @A F sd

/2

(7)

Mgblu\zZy \aZbfhk\yav i ZjZf _ljh\ jZkij_~_e _ghbc
wdkihg gpbZevgh]h kh kj_~g _d\Z"jZlbg_kdbfb agZq_gbyf
A L Z@AELF sa
Ya

Ya

~ 1, 6 s
® A L tZ@%fAE @A F sa

Y

P (8)

J amevlZlu jZkg_Ih\ ih khhlghr_gbyf ithdZaZgu gZ
ba dhlhjuo \b*gh qglh bgnhjfZlb\ghklv J_e__\kdh]h aZz

Jbkmghd AZ\bkbfhklv bgnhjfZlbyghkib hlghr_gby
kj_~"g_d\Z"jZIbg_kdb&agZ®jbbuc J i ¢ Wdkihg glZ +
< c[mee
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bgnhjfZlb\ghklvx ghjfZevghlh Z wdkik gaZyptbgzrefv gh EH mee e
JZkkfhljbf _s_ hAbg azdhg jZkij_ " e gjokijz" kef_gmh
dhihjh_ rbjhdh ijbf_gy Iky ijb ~bklZgpbhgghf ahg~bjh\:
hd Zgbg_kdbo ih\[Dhglek\ §

8 (0O° - .
9.4 L 5 3 PF -, styU T (9)
] Oy & xihjy*hd b iZjzf_|Ij nhifgkijD* e d\bdy + 1ZffZ
nmgdpby:Vs £tfh*bnbpbjh\ZggZy nmgdpby ;_kk_ey \lhjh]h j

G _ihkj_"klI\_ggZy ih”klZgh\dZz \ ijb\h~bl d
ZgZeblbqg_kdhfm \ujZ _gbx k bkihevah\Zgb f bgl_]jZev
nmgdpbc dhlihjh_ g_ ih*Z 1ky mijhsZxsbf ij_h[jZah\Zgb

<hafh gh ij_"~klZ\e _gb_ fh*bnbpbjh\Zgghc nmgdpbb
jhrz kh \aylb_f g_kdhevdbo i_j\uo qge_gjlt\kijgh_& BQbh]_
I _j_oh”~bl \' J _e__\kdh_ dhlhjh_ ZgZebabjh\Zehkv \ur_

< j_amevlzl_ ijh\_~ _ggh]lh jzZkkfhlj_gby fh gh Kkr
ke “mxsb_  ij_"\Zjbl_evgu_ \u\h”u dhlhju_ Ij_[mxl
bkke ~h\Zgbc b mlhqg _gbc >Khehf_gp_\ Kk @

fZzdkbfZevghc bgnhjfZlb\ghklb iIjb ijh\_~ _gbb bl
ahg”bjh\Zgby p_e_khh[jZagh

1. Bkihevah\Zlv A\mklhjhggb _ aZdhgu jZKij_N e
hrghklhjhggb _

2. G_ ijbf_gylv aZdhgu |jZkij_~_e _gby dhlihju_ ij
1 ZjZf_1jh\ jZkij_~_e _gby i_j_oh”yl \ Ajm]b_ \b”u iehlghkl
\_ jhylghkl _c

;B;EBH=J:NBQ?KDBC KIBKHD

1. Dhaeh\ :F Bh?u b kj_"~kI\Z jZzZ"bhehdZpbhggh]h ahg”bjh\Zgb\
ih\_joghkl_c \ bgl_j kZo gZjh”"gh]h ohayckI\Z og®bldllb <gtZardrrguc

ljZgkihjl L : B Dhaeh\ : B EhHbg BGBLBmlbg

2. Dmev[Zd_Kjby bgnhjfZpbb b klZlbklbd&Z+ KGZDmi&v([Zd

3. Eh]\bg : Bh”_ebjh\Z&b + jZkij_~_e_gby ijb j_r_gbb az
jZ"bhehdZpbhggh]h ~bklZgpbhggh]h ahg”bjh\Zgby . B Eh]\bg

GZmgguc <_klgbd F2000 +=: +
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M>D

KBGOJHGBABJH<:GGUC =?G?J:LHJ K ><MDBAKB@FEGB?F
Q:KLHLU G: >GA?@BFFGH=HDJ:LGHC IJH<H>BFHKLB

Emlbg W-j:l_&8g gZmd
Eh]J]\bg : B | "og gZmd

Fhkdh\kdbc Jhkm~ZjkI\_gguc | _ogbg_kdbc mgb\_jkbl I ]j:
] Fhkd\Z

lhemg_gZ wnn_dlb\ghklv “"\hcgh]h mfgh _gby gZklhlu mfgh bl
hrghf j _ahgZlhj_  k kbgojhgbabjh\Zgguf ] _g_jZlhjhf IlhdZa
kbgojhgbazpbb ]_g_jzZlhjz g_ om _ q_f \ ]_g_jZhlgjZIhgzjfba"_
mfgh bl _ey b ] g jZlhjZz < IZdhc dhgkljmdpbb h[sZy wnn_dlt
mfgh _gby hdzZau\Z_Iky \ur_ h”ghdjzZlgh]lh ijb h”bgZdh\h
mfgh  _gby

Dexq_\u_ kkehddjhgbabjh\Zgguc ]
AM\mdjzZlgh_ mfgh  _gb_ gZklhlu f

_jZlhj wnn_dlb\ghklv mfgh

_9
hihdjZlgZy ijh\h~bfhklv h[st

g

Mfgh  _gb_  qgZklhlu ] g _jzZlhjz gZ ~bh”~_ Kk h
khijhlb\e _gb_f iha\hey | ih\ukblv qgZklhlguc ~bZizZat
] g jZlhjZz Dhgkljmdpby kbgojhgbabjh\Zggh]h ] g _jZIh
mfgh  _gb_f qZklhlu ij_"klZ\e _gZ gZ jbk Z we _dljbqg_kt

U
1 0 u,
| | | |
I I | |

\/ .

<uohn

<oh”

JbkmghdDhgkljmdpby ] g jZlhjZz k mfgh  _gb_f gZklhlu
>GA >tW \hegh\h~* bZkHh _qgu_ \bgMzZnjZ]fZ +
ihjr _gv dkevp_\hc aZ]jZ "Zxsbc mebeon | +
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JbkmghdvVdtb\Ze glgZy ko _fzZ ] g _jZhhifghk "gihcggZklhlu

< wlhc ko_f_ ~bh”™ k hljbpZl_evguf khijhlb\e_gb_f b
hrgm dhe_ [Z]l _evgmx kbkl_fm gZ qZklhl_ j ahgZgkZ
] g jZpby DhgdmY¥ps >GAM; gZkljh_gguc gZ ]JZjfhgbdm \¢
kb]JgZzezZz \ha[m ~Z 1lky |Ihdhf >GA <f_klI_ k wlbf gZ mi
ih"Zgu dhe [Zgby kbgojhgbabjh\Zggh]h ] g j2lGpA \ LZd
dZg_kI\_  mfgh bl _ey bkihevam_ I|ky ~\Z ~u Ney ih\L
kbgojhgbabjmxs ]h kbl]gZeZz Z azl f ey mfgh’
kbgojhgbabjh\Zggh]lh ] g _jzZlhjz LzZdh_ ihkljh_gb_ kb
mf_gvrZ | 1Z[Zjblu mkljhcklI\Z b mijhsZ_ | _]h kh]eZkh\
Wg _j]l _Ibg_kdb_ ozjzdl_jbklbdb mfgh bl_ey dzd [m~_I ih
g f m hl* _evgh]h mfgh bl _ey Z gZklhlZ kbgojhgbaZpbb

Ko _fm kbgojhgbabjh\Zggh]h ] g _jZlhjZ k mfgh’
1j_~klZ\blv \ \b”_Ij_o wd\b\Ze _glguo ko_f gZ gZklhl_ &
gZklhl_ Q& qgZzZklhl_] g _jZpbb b gZ gbklhl_ Q& \uoh”¢
ijb m~A\h_gbb gZklhlu ] _g_jZlhjZz Fu jZkkfhljbf kemqgZc
] _g_jZlhjz \ "\zZ jZzaZz | d gZ ogZklbEpo ijurihglbl_evg_
bkihevah\Zlv mfgh bl _eb gbadbo ihjy*dh\ h[eZ”"Zxsbo
\ukhdbfb wg_j] Ibg_kdbfb o0ZjzZdl_jbklbdZfb G_kfhljy
djZlghklv mfgh  _gby gZklhlu ] g _jZlhjZ jZ\gmx “~amf ¢
Zelhjblf jzkq_1Z g_ | _jy_| k\h_c h[sghklb “ey jZkq_|IZ
\ukhdbo ihjy*dh\ H[hagZg_gby we_f_glh\ wlbo ko_f \uJ[j:
> @ Ihfbfh wlh]h \\_* gu gh\u_ wéeyffwgdub\Ke fiugh _
khijhlb\e _gb_ ij_h[jZah\Zgby gZ qZklhl_ ] _g_jZpbb
ij_h[jZah\Zgb_ ] g _jbjm_fhc fhsghklb \ fhsghklv]hZjfhg
kblJgZeZd; + wd\b\Ze glguc ] _ g _jZlhj \uoh”~gRgs;t ]Zjfh
wd\b\Ze glgzZy _fdhklv >GA gZ \uoh”~ghc JZjfhgbd_ 1Ijb
Ah[jhlghklyo dhglmjh\ gZ jZ[hgbo qgZklhlZo azZjy™ gZ
ij_~klz\e_g \ \b~_ kmffu ]Zjfhgbq_kdbo khklZ\eyxsbo

MLFM M. “ARFM++JAP E\jy F M...“9AP E\},E §;F
Mg... ¢JAP EtL,Et§ Efe; (1)

1"
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MsxZfieblm”Z aZjy™"Z \uoh”ghc qZklhlu
Tg tnZah\uc k™ \b] IhdZ \uoh”ghc qZklhlu hlghkbl _evgh
\oh~ghf dhglmj_

NZah\u_ khhlghr_gby \u[jZgu \ khhI\_Ikl\bb k ZgZebze
aZi_jlup-n i_j_oh”~hf \u\h?”u dhlhjh]h jZkijhkljZg_gu ¢
mfgh bl _ey k ohehklufb p_iyfb pfbihjibgBfydbb< ~Zgghf ken
gZebgb_ijhf_"mlhggh]h dhglmjZ gZkljh_ggh]lh gZ qZklh
JZkkfzZljb\Zlv dZd Zdlb\guc ohehklhc dhgdm{eBlbaglghy >b &
gZijy _gb_gZ >GA gF&,ngAQd fh ' gh aZibkZlv

7ARL= 0. “ARF ..¢s;;0:is F ..23AP E\joE §;;F—2 (

6 % . 6 %
S F ...13fAP E\loE §;;0 *<dAP E\j, Fﬁa'; Us F ..:3AP E\j,E
8;;;0 . :tIAP E §],E t§ E T6; (2)
GZ hklzZzevghf bgl_j\Ze,_ OAROhT&F, ; gZijy _gb_ ijbf_f
jZ\guf gmex JZkdeZ”u\Zy \' jy*» Nmjv _ hij " €

khklz\eyxsb_k azjy~zZfb ]_g_jbjm_fufb mfgh bl _e f

S . -
751/4L—éU _YﬁP,U °<ﬁF,’@ﬁP

? 1

+

\: s a :
L tU(Z{(_)J'QBSE dos <4l yoE q’
E MtU%>UJ .%o E Wa... 541\, 0E §;7

\-] ~ A A ~ " I .
F Mév—U)Oom Pa... 2 UiT\,oE §; ETg?F Y ... 44,7

GZkljzb\zy mfgh bl _ev 1Zdbf hJ[jZahf glhJu gZ

kbgojhgbazZpbllueh fZdkbfZevguf ij_g [j_1Zy \_ebqgbgZi
kl i _gb fZehklb wlh \ujZz " _gb_ aZibr_Ilky
75yl M— G .. "9\, (3)

KbgnZagZy khklZ\eyxsZy gZijy _gby k Ilhdhf kbgo
kbl]gZ€Z JiM jZ\gZ

a . [ . 8 [Ty -
7éOL6_0y4>tA’ e -q\uo, E u - -q\uoE ql?

Z gZ ljZgbpZo ihehku kbgojhgbaZpbb
7aob =53, 0 - "o (4)
>ey hij_~ e _gby j_Zdlb\guo khklZ\eyxsbo gZijy _gl
wd\b\Ze glguo _fdhkl_c¢c ko_fu \hkihevam_ fky f_Ih~hf h]
J"9Zjfhgbdb >GA b aZjy*Z ] _g_jzZlhjz \ h bg azZjy”
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MLMM..“ARF M. 9P E\joE § F ®@F Ms... ¢JAP E t}.E

td; E T615)
< wlhf kemqgZ_ gZijy _gb_ gZ >GA aZibr_Ilky
Z I\é L X 13 ) ok = ~ .
m% ‘A PF ....,’,,.SF L3N P E\bOEQFw,F
J N . S
7:AP L Ftu%:sF...:t-nPEtl\uoEtl]Ele,,U IX;

A
A U ..'«:t6AP\E,Et§ ETsijbF, OAPO,
O rijb, OAPO té F,

JZkdeZ”u\Zy nmgdpbx gZijy _gby \ jy» Nmjv_ bf

.
75AL—éJ_r7:ﬁP "“AP@NP

?,
M 0 M

- u:(k.uJ E S, OE'<k.uJ Fs o
7 UJESs ulJ Fs

«<KJESs, o0 .<k:JFS’OI

’)II
Udl\uoEQFaeEl(;F TE S E TF S

U'<$6;K
lj_g_[j_1Zy \_ebqgbghc \lhjhc kl_i_gb fZehklb

754 N—— (7

D\Z"jZImjgZy khklZ\eyxsZy gZijy _gby qZklhlu ]_g

.
75AL—éi7:ﬁF’ “"dAP E\j, E§Fa&@nAP
?
h M e M
LtU%U.UlFl,J 1\UOEQF86E 0 %
.~ ecétd, — Aa R
3 F,G.. % Ul ,,E§F &Eig?

S A -
ETJ H‘d(‘.tJ, ;.("I\UOE q F e F6|;

S ~
E—+<tvd e csu U0 oE § F &% 16hK
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>ey gZoh ~ _gby wd\b\Ze glgh]h khijhlb\e_gby
g _jbjm_fhc fhsghklb hij_~ ebf kbgnZagmx k iheguf |
Kk

1_
khklZ\eyxsmx gZijy _gby

7aoL=1, 7:fiR+<¢JAP E\l,E § F 2@ AP 0 B8k ¢T\ oE § F

aeF—ZQéo<¢t:T\uoE JFRTELB .5 EdFeaFgE

18 4 ; . A A ~
% .. U7\ oE § F ®E 15%B)

>ey gbadbo mjh\g ¢ kbgojhgbaZpbb mqgblu\Zy hilbf
mfgh bl _ey dheIZNr b ijbg_[j_1Zy qe_gZfb \lhjhc Kk
fZehklb OjlR v ihke_"g__ \ujZ _gb_ mijhklblky

o Au amdwe 1?7 ?
Taol dwe (9)

Hij _~ ebf izjzf _lju wd\b\Ze _glguo ko _f mfgh bl _ey

T R T N
A L= L 3 & Q.m0 B (10)
Y%ow L — L= (11)
-V
& 6 % o

(prLTUOL:,? vamqy:> gqgl 0gghye 50 a (12)
KjzZ\gb\Zy \ujZ  _gby b k ZgZeh]bqgufb
jZ[hlu >Emlbg k @ hif_Ibf bo ihegmx b~ _gdbqghl

hij ~ eyxl ihehkm kbgojhgbaZpbb ] g jZlhjZaW ghguech\u
jZkkljhcdhc \oh”ghc p_ib mkljhckl\Z Ke_~h\ZbaZglhb ih
kbgojhgbabjh\Zggh]l]h ] g _jZlhjZ k ihke_~mxsbf mfgh ¢
]Z\gZ ihehk_kbgojhgbaZpbb kbgojhgbabhjh\Zggh]lh ] g _jZ

Djhf_ Ihlh \\b~m Ih]h qglh wd\b\Ze_glgu_ _fdhklb
gZklhl_ h”bgZdh\u b \ Ihf b \ *jm]hf kemqZ_ nZah\uc k")
\oh~ghc p_ib h”"bgZdh\ H~*gZdh 7~ey h[_ki_g_gby j ]m
baf g gby nZau \uoh”gudssizhfeg hZglbcbfuc nZah\ud;k”™\b]
mf_gvrZ_|lky \ dhwnnbpb_gl ihke_"mxs_]h mfgh  _gby
m~\h_gbb khklzZ\ey_ | _~bgbpu ]jZ*mkh\ Ijb wlhf mf_
kbgojhgbazZpbb \ualZggh_ baf_ g _gb_f m]JeZ hlk_qdb
kgb Z 1ky qglh y\ley |ky s h~gbf "hklhbgkl\hf ZgZebabj

ljb  baf_g_gbb m]ezZz hlk_qdb ijhbkoh”~bl g_dhlhj
wnn_dlb\ghklb mfgh ™ _gby qZklhlu ] g jZlhjZz HklZgh
ih"jh[g__ gZ wlhf gZb[he__ \Z ghf izjzf_|j_ mkljhcklI\Z

Wnn_dlb\ghklv \IThjbggh]h mfgh  _gby jZ\gZ

8 L—c O (13)

5> 5k
Aw | A

1" 4y twd\b\Ze_glgh_ khijhlb\e_gb_ ij_h[jZah\Zgby qgZklh
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WIlh khijhlb\e _gb_k mqg _Ihf b jZ\gh
7a(") aO MaA4ae3a’

Ay, L NJnMI v Va0 . E §F e FdiL
_a.U AEDEU! f .
4 U—8 .. 1Oy (14)
S
3, L—
J A% 4

]* 35 £ h[jhlghklv >GA gZ qZklhl_]1_g_jZpbb
AZibr_f \ujZ _gb_ "~ey ZfiebIm” aZjyrh\ dilmjZ ]
\uoh”?gh]h dhglmjZ mM;h bl _ey

L 25 (15)
4 E§5>AA—V\;'
N 4 L —oue (16)

1" 240k 38-\uoh”gZy fhsghklv mkljhcklI\Z
IhklZgZ\eb\Zy b \ <ujZ _gb_ "ey wc
khijhlb\e _gby ij_h[jZah\Zgby ijbf_I \b”"

EW| 5 —nEU amq] §5 Ax:lal
7 U—= (17)
Ep 8 §5>A_G

Ap

>ey hij_"_e_gby wd\b\Ze_glgh]h khiihljb\elgbwlike_

d\z~jzlgh_ mjzZ\g_gb _ hI—EQ’—hktH"gzgh ijb ’\thZIhqgh \ul
“hljhlghklyo >GA gZ qzklhl_P]wgb jiZehip: 6]Oyrf '"(s

ljb wlhf ba khijhlb\e _gb_ ij_h[jZAu)\Zgblyv flheghmxs_c

aZ\bkbfhklvx
Ewi oUEy;", - Uamqy;;
= :80 -0 -0 @&

(18)

ljb wlhf wnn_dlb\ghklv mfgh bl ey gZ \uoh”ghc
aZibr_lky

B L 79

d5

_ _ 19
-U@%%AhIS%Pp (19)

OUAQ;:, “iYei |ix

Wdklj_fZevguc ZgZeba ihke_"g_lhd\ujiZihgblyeyjh
hij_~ eblv hilbfZevgh_ khijhlb\e_gb_ gZ]jmadb mfgh bl _«
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GALEFs (20)
4

Wnn_dlib\ghklv m~2\hbl_ey ijb hilbfZzevghf khijhlb\e,

1Z\gZ
< 5
L s FE Bs E—:am:q];;. C (21)

Fh gh \b”~ _Iv glh k m\_ebg_gb_f ~h[jhlghklb >GA b
hlk_gdb wnn_dlb\ghklv mfgh bl_ey ih\urz_Iky H~”gZdh
hlk _qgdb [he__—6 g\uau\Zy ih\ur_gb_ wnn_dlb\ghklb 1jb
mf_gvr_gbx ihehku kbgojhgbaZpbb Ihwlhfm “ey m~\hb
mlehf hlk_qdb ke_"m_JLkqgbliplviZeuo g_h[oh”*bfuo ihel
kbgojhgbaZpbb Dh]rZ g _klZ[bevghklb kbgojhgbabjm:
dhe [Zgbc ] g _jZIlhjZ ih qZklhl_\ur_ ihehku khgbghgdaZ)
m\ _ebq _gb_m]JeZ hlk_gqdb b mf_gvr_gb_ijb wlhf ihehku

Ba 1Zd" _ \ul_dZ3|L§thwinln_dlb\ghklv klZgh\b
hljbpZl _evghc A" _kv kdZaZehkv "hims_gb_ k" _eZggh_

dh]*rZ fu iheZ]ZE8W:...  ¢;°Pxv0 &

LZdbf h[jZahf ijbf_gbfhklv \ujZz  _gby\Z Ilhkiydh_%gb
"Zgghf ~“hims_gbb < kemqgZyo dh]*Zyhgke _g"m\lihergyyv
d\Z~jZlgh_ mjZ\g_gb_ RyhkbnZergh ih \ur_baeh_g

p

Zelhjblfm hij_~ eblv wnn_dlb\ghklv mkgh klydbyjhgbahph
wnn_dlb\ghklv ij_h[jZah\Zgby aZ\bk\Wl]3h!| thZadhh]ljzZkgbpu
baf_g_@pyijb dhlhjuo ijhbkoh”bl mf_gvr_gb_ whAn_Ilb\ghklb

Ba b hlghkbl _evgZy wnn_dlb\ghklv mfgh ™ ghb
. 5% —B5x——C
—U{L AU'S?_Q L (22)

A

1" Reatwnn_dlb\ghklvmfgh §gby ijb
Hidm~Z ih€ZZawHij_ "~ _ebf ]jZgbggu_ agZq_gby nZah\h]
u,

ljb ~“hklzZlhqgh [hevrbo "h[3hRgdrkliywlhl nZah\luc m]h
[ebahd d \_ebqgldgrf LZdbf h[jZahf "himkdZy baf

wnn_dlb\ghklb gZ Ao ijZdlibg_kdb g_ ijhbkoh”bl h]j.
kbgojhgbaZpbb 1IhegZy wnn_dlb\ghklv mfgh bl _ey \ j_°
ijh\h~bfhklb bf_ | kjZ\gbl _evgh \ [dbegvbgm ijb ihehk
kbgojhgbazZpbb ] g _jZlhjZz ij_\urZxs_c ihehkm kbgojhgl

jZalyazZzggh]h hl mfgh bl _ey ijb hAbgZdh\hc gZ \oh~_ mfg
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Djhf_ Ih]h ihke_"mxs__ mfgh _gb_ iha\hey | mf_gvrblv
\oh~ghc pisibg h[oh”bfhc ey baf_g _gby nZau \uoh”~guo
Gszrif>Emlbg k @

D g "hklzldzf bkke_ _"m_fh]h mfgh bl _ey ke _"m_1I| hl
wnn_dlb\ghklb mfghd, glby Ml jZaghklb gZklhl k\h[h”*guo
] g jZlhjZ b kbgojhkb]J]gZeZ Ihwlhfm mijZ\e _gb_ aZahc
ihkj_~klI\hf baf_g_gby j_"bfz jZ[hlu >GA fh _I| ijb\_klIb
wnn_dlb\ghklb mfgh  _gby ?keb 1Zdh_ baf g gb_ g_ "
bkihevah\Zlv mijZ\e_gb_ nZahc \ ij_*u”“ms_f *Zgghfm mk

< aZdexqg_gb_ ijb\_~ f j_amevlZlu wdkibKiAgguZz k N

jZ[h!_ >RdZebdh\ k @ < dhigjljmiipbb pbkjhpalah\z
>SIW ©Wnn _WNZjZdlhj :
GZ jbk bah[jZ  _gu aZ\bkbfhklb fhsghklb \uoh~gt

gZijy _gby kf_sggbyzjzdlhj_ ijb jZaebqguo gZijy _gbyo
AZ\bkbfhklv fhsghklb hl gZijy _gby kf_s gby gz \Zjzd
ithA\_j°~Z | I _hj_Ibqgq_kdb_ \u\h”u h Thf qglh k m
hlk_gdb azZjy*Z m\_ebqb\Z_Iky wnn_dlb\ghklv >_ckl\bl_«
m\ _ebq _gb f gZijy _gby kf_ s gby wnn_dlb\ghklv m\ e
g_dhlhjhlh gzZijy _gby khhlI\_Ikl\mxs_]h ijbf_jgh < fh
ihklhygghc \_jhylgh \\b"m Ih]h qlh ijb < m]hefhlk _qgd
NZevg _cr___ m\ _ebq_gb_gZijy gby g N "~ |1 d m\ _ebqg_gl

Jbkmghd
GZ jbk ithdZzaZgu aZ\bkbfhklb fhsghklb gZ \uoh”_
k\h[h*guo dhe_[Zgbc ]_g_jZlhjZz \ *bZiZahg_ kf khleZ
\b” _Iv qgqlh wnn_dIlb\ghklv m”\h_&hy zkhklgVay olhjhrh
kh\iz~rZ | k | _hj_Ibg_kddhc __ hp_gdhc *ey \ZjZdM\hjZz
wdki_jbf_gl_ lj_"~iheh _gb_ h [Ihf glh mfgh  _gb_ i

kh[klI\_gghc g_ebg cghc _fdhklb >IW hijh\_j]Z _Iky ]jZn
fhsghklb ] g _jZlhjzZz gZ >IW gZ qZkkibllgzZ\audh/gigldlbjgZz
djb\Zy Mjh\ _gv wlh]h kb]JgZeZ agZqgbl _evgh gb _ mjh\g
dhe [Zgbc M=M
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Jbkmghd AZ¥bkbfhklv fhsghklb \uoh”~gh]h kb]JgZezZ M=M
kf s gby gzZ \ZjZdlhj_

GZ jbk ijb\_"~ gZ az\bkbfhklv ihehku kbgojhgbaZzZp
mkljhckI\Z ijb baf_g _gbb mjh\gy kbgojhgbabjmxs _]¥F
mr_kl_jbl_ey qZklhlu ]J~_ kbgojhgbabjmxsbc kb]JgZe mfg
dhe [Zgby ] g _jZlhjz \ jzZaZz

JbkmghdAZtbkbfhklv ihehku kbgojhgbazZpbb ] g _jZlhjzZ h
\4zdlhj_

KjZ\gb\Zy ]jZnbd jbk "ey M=M b djb\mx “ey mlj
fh gh \b” _Iv bo ohjhr__ kh\iz™_gb_

LZzdbf h[jZzahf ijb\_~ gguc wdki_jbf_gl ih”I\_j ~Z | d
dhebg_ kI\ _ggu_ hp _gdb wnn_dlb\ghklb mfgh  _gby b ihe
bkke "m_fh]l]h mkljhckl\Z

<u\h”u

ljh\_~ _ggh_ bkke_ "~h\Zgb _ I\_j~hl_evgh]h kbgojl
] g _jZlhjz k ihke_"mxsbf mfgh  _gb_f qZklhlu gZ >GA b
"ey mfgh  _gby kbgojhgbabjmxs_]h kb]JgZezZ H[Z "~bh~
mfgh bl _evguc ihf_sh[gbc\j ahgZlhj qlh mijhsZ | kh]e:
] g _jZlhjz k mfgh bl _e f b mf_gvrZ_ | 1Z[Zjblu b \_k m
kemqzZ_ mfgh bl _evguc “bh” jzZ[hlz_ | 1zZzd _ \ j_"bf_
ijh\h~bfhklb Z ZgZeba _]1h jZ[hlu y\ey |lky "Zevg_
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ij_~u"ms_c | _hjbb 1Ijbgylh_ ihkljh_gb_ mkljhckI\Z ihal\l
gZklhlguc ij_~_e jZ[hlu ]_g_jZlhjz b ~Z_1 \hafh ghklv ih\
kg | g kbgmkhb”r"Zevgh]h gZijy  _gby gZ >IW < jZ[hl_ ihe
ithal\heyxsb_ hp_gblv ihehkm kbgojhgbaZyib d]lbdghklivj:
ihke "mxs_]h mfgh  _gby lhdZaZgh glh ihehkz k
ihke "mxsbf mfgh  _gb_f ijbf_jgh jZ\gZ ihehk_ kbgojhgbae
kbgojhgbabjh\Zggh]l]h hl >GA \ j “bf_ fgh]lhdjZlghc
Wnn_dlb\ghklv mfgh™ _gby fhsghklb ] g _jZlhjz fh™ 1 ~hkl
[hevrhc \_ebgbgu GZijbf_j ey m”\hbl_ey wnn_dlb\ghk
AZ\bkbfhklv wnn_dlb\ghklb hl jZaghklb qgZklhl k\h[h
] g _jZlhjZ b kbgojhkb]gZeZ gZdezZ”u\Z | h]jZgbq bgby gZ
ihehku kbgojhgbaapbklZz\ey | klZ[bebabjh\ZIv gZklhlm kb
j_"bf >IW

ljh\_~ gguc | _hj Ibg_kdbc ZgZeba jZ[hlu mfgh bl _ ey
kh\iz~ _gb_ k wdki_jbf_glhf LZd wnn_dlb\ghklv m~\h_gb
khklZ\beZz glh ohjhrh khl]eZkm _Iky k wdki_jbf_glhf

;B;EBH=J:NBQ?KDBC KIBKHD

1. EmlbgVv ::gZeba mfgh bl _ey qgZklhlu gZ >GA \ kbgojhg
Z\lh]_g_jZlhj_ gz >1W W : Emlbg Lim~u FGLD 1ihk\ys_gghc
F F=LM =:

2. Emlibg W=_g_jZlhj =ZggZ k m\_ebqg_gghc ihehkhc kbgojhgba
. B Eh]J\bdg-ZI _jbZeu f_""mgZjh~ghc dhgn_j gpbb ©:\bZpby bklhijl
I_jki_dIb\u jZa\blblygkde ~_dZ[jv

3. Emlbg W=_:g _jZlhj =ZggZ klZ[bebabjh\Zgguc d\Zjp_f ©lher
ijb[hju \ I _ogbd_ we_dljhk\yaba W : Emlbg < D LKF_iZKdhav<s G
1972.

M > [321.396.67

FH>?EV IHKLJH?GBY HILBF:EVGH=H BAEMQ:XS?=H
J:KDJU<:PBNJH<HC :GL?GGHC J?R?LDB

FZeZ]bg ! F
jIxo : K dzZg”™ | _og gZmd
lh\Zj gdbg?GdZg” | _og gZmd

'<MGP <<K ©<<: bf ijhn G ? @mdh\kdh]h b X : =,
1 <hjhg_-
2=hkm~Zjkl\_gguc mgb\_jkbl_| Zwjhdhkfbg_kdh]h ijb[h
] KZgldll _j[mj]
JZkkfhlj gz fzZl fZlbq_kdzZy fh" _ev ~"bZ]jzZffu gZpjzthgZeghkl
jZkkh]lezZzkh\Zgby ~ey klZlbklbg_kdh]h kbgl _azZ hilkbhgEewigh]h i
mjh\gy [hdh\uo e ballmigZxs ]h jZkdju\l\Z pbnjh\hc Zgl _gghc
[hjlh\hc jZ"bhehdZpbhgghc klZgpbb
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Dexqg_\u_ keklZbklbg_ _kdbc kbgl a baemqgZxsbc jZkdju\ pbr
j_r_ 1dZ nmgdpbhgZe jZkkh]JezZzkh\Zgby

JZa\blb_  ko_fhl _ogbq_kdbo f_Ihch\ ihkljh_gby jZ
kbkl_f gzZijZz\e_gh gZ ~“hklb _gb_ \ i_j\mx hqg_j_dklgd”"_e\
b izZjZf _Ijh\  Zgl _gguo mkljhckl\ mf_gvr_gby bo fZ
1ZjZf_ljh\ kgb _gb_ azf_Ighklb Z 1zd _ bo dhebq_kI\Z g

;hjlh\Zy jZ”"bhehdZpbhggZy klZgpby hJiEK\ha”pkrigk]h\
km~rgZ “he gZ h[ezZz”ZIv p_euf jy*hf ijbkledghd GZ|dbIZxsEk
__wnn_dlb\gh_ ijbf_g_gb_ [hevrmx adhgghkh{ahjz khk dhrc
jZaj_rZxs_c kihkh[ghklb 1IThgghklb gqbladmx iwg jghklv
khihdmighklb k \ukhdhc ihf_ohmklhcogb\h&kkiux igb]ZF£&jlbIlZ
GZijZ\e_ggu_ k\hcklI\Z ijbf_gy _fhc Zgh dghkhtkihk] fueyxl
|ZdIbdhogbqg_kdb_ oZjzdl_jbklbdb [hjlh\hc JEK

Hkgh\gufb gZijZ\e _gbyfb jZa\blby Zgl _gghc ko f
ith\ur_gby wnn_dlb\ghklb y\leyxlky m\_ebq_gby kdhjhklb

"bZ]jZffu gZijZ\e _gghklb aZz kq | bkihevah\Zgby
kdZgbjh\zZgby jZkrbj_gb_ qgZklhlgh]h 2~bZiZahgZ bkihe
ih\ur_gby | ogbqgq_kdbo oZjZdl _jbklbd Zgl _ggu +

gZijZ\e _ggh]h ~ _ckl\by b mkbe gby kgb  _gby mjh\gy [hd

Pbnjh\Zy Zgl _ggZy j_r_1dZ P:J vy\ey |ky fghl]hdZgZ
Ij_"klZ\e_gghc \ \b"_ gZ[Hp@&njhyZehihkljhckl\ h[eZ"Zx
hfsbf nZah\uf p_gljhf hlkmlkl\b_ nZah\jZsZl e ¢ kh]
pbnjh\h]h nhjfbjh\Zgby >G h[_ki_gb\Z | aZz*"Zggu_ o0Zjzd

Pbnjh\h_ ~bZz]jzffhh[jZah\Zgb_ih f_Ih m ~bkdj_Igh]h
Nmjv_ bkihevam_Iky ”"ey i_j\bggh]h h[gZjm _gbdf p_e_
dhlhjh]h \ \u”_e _gguo ijhkljZgkl\_gguo k_dlIhjZl"ubkihe
ki_pbZevghc pbnjh\hc h[jZ[hldb f_Ih”u k\ jojgley \kd
ithalheyxsb_ hI* _evgh gZ[ex”Zlv ]Jjmiih\u_ h[t_ddgnbx hkm
mleh\mx i_e _g]Zpbx p_e_c ><brg_\kdbc @

JZaebqgb_ P:J hkgh\Zgh gZ kihkh[_ ihkljh_gby b j_
ihal\hey | jZa™ _eblv gZ iZkkb\gu_ b Zdlb\gu_ P:J < iZl
P:J nhjfbjh\Zgb_ >G hkms_kl\ey_ |ky \ ki_pbZebabjh\Zgg
kg _|I kh\f_klghc h[jZ[hldb pbnjhl\uo kb]JgZeh\ @g2z2e¢jh ij
Kms_kli\m_| "\Z imlb ihkljh_gby Zdlb\guo P:J Zgl
ij_~klz\ey_| kh[hc gZ[hj ijb_fhi_j_"~Zxsbo fh me_fc k h[
Zgl_ggZy j_r_Idz k jZza™_e_gqgufb \ ijhkljZgkl\_ ijb_fguf
fh*meyfb >ey h[_ki_q_gby kdZgbjh\Zgby >G \ i_j_"Zx
jZag_k_ggufb dzgzZeZzZfb i_j_~Zqgb b ijb_fz dzd ijZ\b
nZah\jZsZl_eb

>ey wnn_dlb\ghc pbnjh\hc h[jZ[hldb f_Ih”u D_cihgZ
g _h[oh”bfh h[_ki_qgblv hlghr_gb_ kb]JgZe rmf g_ f_g__
highr_gb_ kb]JgZe rmf fh'gh iml_f bkihevah\Zgby Zgl_ gt
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jZkdju\hf hilbfZevguf ih djbl_jbx fbgbfmfZ mjh\gy [hdh
M;E >G >:jIxo@

Ba\_klgh qglh kzfZzy madZy >G b \ukhdbc dhwnnbpl
AN ckl\by DG> nhjfbjm_Iky \ ebg _cghc wd\b”bklZglghc .
kbgnZaguf jZ\ghZfiebIm~guf jZkij_~ e _gb_f gh ihemqZ_
\ fbgmk Avoodj_\urZ_ I Ahimklbfuc mjh\_gv h[n
ihf _ohaZsbs gghklvx kbkl fu < Zgl _gguo j_r _1dZo k
[hdh\uo e _i_kldh\ gZijbf_j kbgnZaghc Zgl _gghc
©[bghfbgzZeygidkij_~ e _gb_f Zfieblm” IThdh\ \ baemqZl
rbjhdZy >G hij_~ ey | gbadmx m]Jeh\mx jZaj_rZxsmx kihk

Ohjhrbc j_amevlZl kgb  _gby M;E ijb “himklbfhf jZkrb
e i_kldz >G ihemqgZ_Iky ijb g_jzZ\ghf_jghf ZfiebIm~ghf
kiz"Zxs_f d djzZyf baemqgZxs_]h jZkdjul\Z Kms_klI\_gguf
Zgl _gghc j_r _Idb y\ey |Iky g _h[oh”bfhklv h[_ki_q yby b
baemqgZl e c¢ ih Ij_ [m_fhfm aZdhgm \ j _ameviZl_qg_]h
AbZ]ljZffhh[jZamxs_¢ ko _fu Ke_ "h\Zl _evgh \ hilbfZevg
fbgbfmfZz M;E Zgl _gghc j r Id_ p_e_khh[jZagh bkihev
g _wd\b”bklZglgh _ jZaf s _gb __ baemqZl e c ijb j
jZkij_~ _e _gbb Ihdh\ >:jIxo @

ljb kemqgZcghf g _wd\b”bklZglghf jZaf_s _gbb baemq:
i _j_jZkij_~ e _gb_ wg_j]Jbb \ >G \ j_amevlZl_ g _]h ~hklb
kgb™ gby i _j\uo [hdh\uo e i _kldh\ Ko fZ jZzkklZgh\db ba
Zgl _ggu ijhihjpbhgZevgh JZmkkh\kdhfm aZdhgm jZkij_*
ithehlg_ Zgl _gghc j_r_Idb khkj_~hlhg_gb_ baemqgZl_e_ c \
m djZz_\ jbkmghd glh ihal\hey | ihemqgblv \ ibhdkhjiZgkl!
ithe_ wd\b\Ze glgh_ ihex ijb g_jzZ\ghf_jghf Zfieblm~ghf
kiz"Zxs_f d djZyf ijb wlhf g_ bkihevam_Iky ko _fZ g_jZ\g

Jbkmghd ZkklZgh\dZ baemqZl_e_c ijhihjpbhgZevgh ghjf.

G _wd\b”bklzglgzZzy Zgl _ggZy j_w\leWZ IkypZghfgghc |
kemqgZcgufb bklhggbdZfb baemqg_gby glh h[mkeh\e _
jZkij_~ e _gb_f baemqgZl_e ¢ ih jZkdjul\m ijhba\h”kl\_
nemdimZpbyfb Ihdh\ \ baemqgZl_eyo g_"hklZlhgghc " _
ithehlgZz b ey bkke_ _~h\Zgby _ gZijZ\e _gguo k\hcl
bkihevah\zZlv iheh _gby klZlbklbg_kdhc |I_hjbb Zgl_gg
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ljyfZzy azZz~ZqZ klZIbklbg_kdhc |_hjbb Kigdlbgkdbhlim they
Zgl _ggu ih az*"Zgghc _z kljmdIimj_ nykehd imygfl mMEany " | hgda
jZkdju\_ H[jZlgZy aZ”~"ZqZ kbgl _ablihakhendlimhm Z'gle ggu
azZ”"Zgghc klZlbklbd_ ihey baemq_gbhlbfEdévghkdjbh gllbl hjib x
fobgbfmfz M;E Zgl _gghc j_ r_Idb [m™_ | y seZIWkgZh[H]ljgZg Z
azZ”"ZqZ nhjfmebjm_|ky dzZd aZ”ZqZ kbdleyazhip "~hidb fgayz
klZIbklibdb jZzkij_~_e_gby bklhggbdh\hihjfXevgh\ZXsllhé beb
bghf kfuke_ klZIbklbg_kdb_o0Zjzdl gokfbembggy A &Z"Zg
rbjbgm >G ijb fbgbfZevghf M;E >KijZ\hag d¢bagihdZgl_ g@h

KIZIbklbg_kdbc kbgl_a kemqgZcghc Zgl_g¥yhfc kj_r_
bkihevah\Zgb_f nmgdpbhgZeZ jZkkh]eZihXgbobk\hdbtkghb
hij " e gbx aZdhgzZ jZkij_~ e _gby upl\vpxsbdh\ ahfZigigu
klZlbklbqg_kdb_ o0Zjzdl_jbklbdb ihey djgp g éblyd bk \bAylklg
klZIbklbdhc hkms_kl\eyy fbgbfbaZpbx]ahlgd\ZidbgyZeZ jZkk

B TM T, TM, (1)
I"f,TMzxazZ "Z2ZggZyf F@ xj_Zebam_fzZy >G
NmgdpbhgZe jZkkh]eZRh\Zghgy Iky g _ebg cgu

fghlhwdklj_fZevguf ijb wlhf gZoh ~_gb_ ]Jeh[Zevgh]h fbc
ZgZeblbq_kdb g _\hafh gh ithwlihfm p_e _khh[jZagh bk
f _Ih~u hilbfbazZpbb >:j]xo

>ey klZlbklbg_kdh]h kbgl_azZ baemqZxs_]h jZkdju\Zz
g_h[oh”~bfh jzZkkfhlj_ Iv fzZl _fZlbg_kdmx fh”_ev >G |
hA"bghggh]lh bae@\gZhgely gZ[exP glhbkmghd hij ~ ey |k
nhjfme _

Z/g,., BjkrnN
f.( T M, 2
iy o (T @
1™ Ay \An\e”R + dhfie_dkgzZxfieblm”~Z |lhdZ aZiblw\Zxs ]l
baemqgZl_ev Zgl_gghs| bR t&biebIm~Z b mijZ\ey_ fZy nZaz
f,(7TMH £>-]h baemqgZl_ey Zgl_gghc j_r_Idb
GZ hkgh\Zgbb ijbgpbiZz kmi_jihabpbb ihe_ baemq_
baemqgzl_e_c jZ\gh kmff_ ihe_c hl dZ"~h]h ba baemqZl_e
N N : jkr,
E IE, ZR-1pRiRE
ni 4‘5 ni
Kgblzy qglh IhqdzZz gZker” pbby\ ~Zevg_c ahg_ fh
bkihevah\Zlv ke_"mxsb_ ijb[eb  _gby \ khhilghr_gbb

En

T (T M. 3)

n

rl |é, kr, kR k{{cos-,, 4)
n
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1"_ ¢ tfh*mev jZ2NondklZjZ kh_"bgyxs_]lh p_glj kbkl_fu d
kn-f baemqgzl_-g £ m]lhe f_""m jZAbmlkhjhf b gZijZ\e_gb_
baemq _gby o0Zjzdl _jbam_fuf \h&gh\uf \_dlhjhf

Jbkmghd ikykg gbx fZI _fZlbg_kdhc fh® _eb >G

lh~klZ\eyy \ujZ _gby \ ithemqgbf
ZR " N L ikyeos,, g) -
f.( T M. 5
5 R AT (T ©)

ljhba\_~_ddcos-, fh gh ij_~klz\blv \ ke_"mxs_f \b"_
l/cos-, Xx,sin TosM y,sin Bin M z,cos], (6)

1™ Xy, Yn:2, £dhhj*bgZEllhbaemqgZl_ey
K mqg_Ihf jz\_gkl\Z \ujZ _gb_ ey gZoh "_gby
we dljbg_kdh]h ihey Zgl _gghc j r _Idb \ *Zevg _c¢c ahg_ [m
ZR e M N
4$ R n1
1" I, £nZah\uc gZ[_]mMhregbh”"mey Zgl_gghc j_r_Ildb \ gZij
7A hij_ "~ ey fuc \ujZ _gb_f

LA, el B Ty, (7)

I, KX,sin tos7 y,sin Bin M z,cosT. (8)

Ke "h\Zl evgh dhfie _dkgZy >G Zgl _gghc j_ r _Idb |
hA"bgZdh\h gZijZ\e_ggufb baemqgZl_ eyjfd lgibkfiu\Z Iky

F(TH f . TMIA R A 9)
nl

1" f,~TM>G h~*bghqggh]h baemqgZl_ey
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Kj_"gb_ oZjZdl_jbklbdb gZijZ\e_gghklbhc jZk
g _wd\b”rbklZglghc Zgl _gghc j r_ldb\gZohkegikgyZcrguof AgZq.
kf s gbc h”"bghqgguo bagmbgzZlaz"Zgghc \ _ebgbg_ fZdkbf
hldehg_gby hl jZkq_Iguo dhhj*bgZlgkyjaZmagbzklZjbklbqg_k
kbgl aZ gZoh”blky 1Zdh_ hilbfZevghempZKije”*"ce djith|”*bg:
nZah\uo p_gljh\ dhlhjh_ [m"mqgb ihBX kemgztgedymgZdlihj
g_ ijb\_~ 1 d agZgbl _evghfm mom”"r_glpZij@XeZdlghkkidk
jZkkfZljb\Z fhc Zgl_gghc j_r_Id@ >:jlxo
< ijhp_kk_  kbgl_aZ nmgdpbhgZe jZkkh]eZkh\Zgbhby
ij_"klZ\blv \ ke _"mxs_f \b"_
S
2 S
G 3 F,TM F(TH?@TN (10)
S0
2
I"foTMxazZrZggZy GV tkbgl_abjm_fZy >G
AZ"ZggZy >G k rbjbghc >G 0ZjiZdl hjipam efhclky
ke "mxsbf h[jZahf

1 ijb [TdT,
fa T M . . 11
a 3 ijb |T! T, (1)
M;E hibku\Z |ky g _dhlhjhdJ(nfdpdbgZ£gq gby dhlhjhc
azZ"Zgghf k_dlhj_ m]eh\ gZ[ex™ _gby g_ ij_\ukyl agZq _gb

\_jhylghkldyx Nmgdpy, A/ gZoh”~blky gZ hkgh\_ agZgby
jZkij_~ e _gby >G kj_~g_c >G b “bki_jkbb nemdIimZpbc
aZibku\zZ lky \ ke_"mxs_f \b”"_

IFCTM du( Tm dI. (12)

17 IMF(TMAU(CTM +\_jhylghklv Ihlh qlh agZq_gby
ij_ \urzxl mjh\_gv hij_~ ey fud(dmgdpb_c

< \ujZ _gbb kbgl abjm_fzy >G azZf gy |ky gZ
F®P(7AH \ h[eZklb ]lezZ\gh]h eTZi_ KW@WZ dzd \ ~Zgghc h[e
Abki_jkby nemdlmZpbc >G g_agZqgbl _evgZ < hl[eZklb
j_Zebam_fzZy >G azf gy lkyUgQZMnmgdpjiht "mlhqgZy >
f. TM\g_ ij_~_eh\ JezZ\gh]lh e_i_kldZ jZ\gZ gmex K mq.
\ujZ _gb_ ij_~klzZ\ey |ky \ \b"_ < dhg_qghf blh]
j_r_gb_ az~Zgb klZlbklbg_kdh]h kbgl_az k\h”~blky d gZ
maeh\ baemqZX]. Vg .z¢ h[_ki_qgb\Zxsbo fbgbfmf nmgdpl
JZkkh]eZkh\Zgby k mkeh\b_f \uiheg _gby h]jZgbqg _gby
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Ta S 5
& 33, TM FXTWN @a/w
7,0
a S C
« 1,8 2 S >
«3 B(THN@OM 3 B(TN@0M. (13)
« >
«fo 7,0 5
-2 1

KIZIbklbqg _kdbc kbgl_a hilbfZevgh]h baemqgZxs._
g_wd\b”*bklZglghc dhgnhjfghc Zgl_gghc j_r_Idb ij_"eZ].
Zelhjblfm khklhys fm ba ljzo wlzZih\ | _j\hgZqgZevgh ij
jZkklZgh\dZ baemqgZl e ¢ \ ij_ "~ eZo Zi_jlmju Zgl
ij_"~itheh bl _evgh khhlI\_lkiI\mxszZy |j_[m_fhc ijb wlhf \_ky
ithemqg _ggZy dhgnb]JmjZpby g _kms_klI\ _ggh hlebgZ Ik
wdklj fmfZ nmgdpbhgZeZ jZkkh]eZkh\Zgby < ijhp_kk_ *.
ihbkdzZz \hafh gh \ hij_~ ezgghc kl_i_gb memqgrblv ~Zg
hij_ ~ e _gb_  khhiI\_Ikl\by ihemqg_ggh]lh \ZjbZglZ j_r_«
wdklj _fmfm nmgdpbhgZeZ jZkkh]JeZkh\Zgby vy\ey Ilky
fZl _fZlbg_kdhc aZ”"Zq _c]>:jlxo

LZdbf h[jZahf jzZkkfhlj_gZ fh”_ev ihkljh_gby hiltk
djbl _jbx fbgbfZevgh]h M;E baemqZxs_]h jZkdju\z P:J [I
fhr _eb P:J p_e_khh[jZagh bkihevah\Zlv kemqZcgh_ jZa
ijhihjpbhgZevgh ghjfZevghfm aZdhgm k jZ\ghZfiebIm~gu
>ey kbgl aZ hilbfZevgh]h baemqgZxs_]h jZkdju\Zz P:
bkihevah\Zlv nmgdpbhgZe jZkkh]JeZkh\Zgby b ijyfu_ f_Ih”

;B;EBH=J:NBQ?KDBC KIBKHD

1. :jIlxo : KKbkl_fZ mijzZ\e_gby emqghf ZdIb\ghc pbnjh\hc Zgl_
: K (jIxo G < Ih\Zj gdbg JZ"bhehdZpby gzZ\EKX¥pby k
F_""mgZjh~ghc GLD ] <hjhdij ey ] \ | Ekhjhg +
Ba”Zl _evkdbc "hf <=M -73. =

2. :jlxo : KKIZIbklbg_kdbc kbgl_a baemqZxs_]h jZkdju\Z ehiZ
nZabjh\Zgghc Zgl _gghc j_r_Idb : K :jlxo : < E_gvrbggWX B F
+2010.+< . K -8.

3. :jIlxo : KEhizZklgZy Zdlb\gZy N:J \_jlhe _Ighc ;JEK <_klgdbd:jlx
Bj=LM2087.+< K -14.

4. <brg_\kdbc ®Rbphdhihehkgu_ [_kijh\h~rgu_ k_Ib i_j_"~Zqgb bg
< F <brg_\kdbBEyoh\ K E Ilhjlghc B <*RZolghdaggkn_jZz +

k

5. KijzZ\hggbd ih Zgl_gghc |I_ogbdl Kijz\ \E > ;ZojZo E
;_gbgkhg ? = A _edbg b ] IThrj ~ Y G R_eBrM4d@3 = 2%6tedbgZ

k

173



M>D

1JBGPBIU KLIMDLMJGH=H KBGL?A:
BGL?=JBJH<:GGUO KBKL?F G:<B=:PBB

FZjxog _gdh'</AK _og gZmd
?jhobg<€ 4 | _og gZmd

l<h _ggzy Zdz~ _fby JZd _lguo \hckd kljzl_]bg_kdh]h
bf _gb I _1jZ <_ebdh]h
] K_jimoh\ Fhkdh\kdZy h[eZklv
’Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd

< klzZlv_ jzZkkfhijbgpbiu kljmdImjgh]lh kbgl_azZ bgl_]jbjh\Zgg
gZ\b]Zpbb BKG k bkihevah\zgb_f f_Ih~h\ kbkl_fgdglinc ZgzZe
h[jZz[hldb bgnhjfgpbeh _g ih”"oh” kljmdImjgh]h kbgl_azZ ljbzZ"c
hkgh\_  kimlgbdh\hc b bg_jpbZevghc | _ogheh]bc ul~rgbf
gZijZ\e_gbc j_ZebazZpbb Ijbz~rgh]h kihkh [y eihfily di{ib]H g oy _
gZ\b]Zpbhgguo baf_jbl_e_c \ khklz\_ BKG [hjlh\h]h h[hjm~h\Z
gZ\b]Zpbhgghc kimlgbdh\hc kbkl_ fu =GKK ljZgkihg"
Z\IhfZlbg_kdh]lh azZ\bkbfh]h gZ[ex"_gby \_sZl-evghdh b
[ kieZlnhjf _gghc bg _jpbZevghc gZ\b]Zpbhgghc kbkl_fu ;BG
az”"Zq \ha”“mrghc gZ\b]Zpbb ijbf_g_gb_ "~Zgghc BKG iha\h
kh\j f gguf I|j _[h\Zgbyf ij_"ty\ley fuf d Ilhqghk]bf ggdh\bwdZpbh
hij_~_e_gbc G<H \ha“mrgh]h km~gZz

Dexq_\u_ k&hkZ fguc ZgZeba bgl_]jbjh\ZggzZy kbkl_fZ kljmoc
kbkl _fhl _ogbdz klIjmdImjzZ kbkl_fu \ha“mrgh_ km~gh

Wdhghfbq _kdzZy ~ _yl evghklv b ~Z°  qgzZklgZy b
kh\j f gghf fbj_ g _jZajul\gh k\yaZgu &k IljZgkihjlgufb
DZq klI\h ljZzgkihjlguo mkem] \ agZqgbl _evghc f_j_ hij_"_
ijhba\h”~kI\Z b dzZqg_klI\h "bagb gZk e gby J r_gb_ ijZc

ljZgkihjlguo i_j_\hahd fh _| Julv ’\hklb]gml_h lhevdh
wnn_dlb\ghklb gzZz\b]JZpbhggh]h h[_ki_qgq_gby ljZgkihjlguo
GZ ijhly  _gbb fgh]lbo khl_g e_|I ih? ©gZ\b]Zpb_c

bkdmkklI\h iez\Zgby ih fhjyf b hd_ZgzZf EZlbgkdh_ QDY
gZ km~rg_2 < kh\j_f gghf jmkkdhf yaud_ ©gZ\b]Zpby?
madhf kfulkem”~ hoh”~kl\h fhj ieZAdgb\ [he _ rbjhdhf kfuke
dzd ijbgZz”~e_ "ghklv d hI~ _evguf gZijZ\e _gbyf gZ\b]Zz
fhjkdZy \hamrgZy dhkfbqg _kdZy gZ\b]JZpby b *j

< mkeh\byo | _dmsbo j Zebc o0ZjzZdl_jbamxsboky \u
"b® _gby ljZgkihjlguo kj_~kI\ b g _ij_julguf jhklhf Ij_
[ ahiZzkghklb b k\h_\j f gghklb i_j \hahd g_"hklZlhggh
dhhj*bgzZlu ih*\b gh]lh IljZgkihjlgh]lh h[t _dlZ G_h[oh"t
ijhlJghaguo agZq_gbc Z 1Zd  _ ijhba\h”"guo dZd nmgdpbc
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GZ hkgh\_ wlbo k\_~ gbc \ kbkl_f

nhjfbjmxlky mijZ\eyxsb_ \ha~_ckl\by bkiheg _gb_ dhlhj
ijb[ulb_ h[t_dIZ \ ba\_klgmx lhgdm ijhkljZzgkI\Z \ az~Zgg

k az”~"Zgghc Ilhgghklvx b k \_jhylghklvx

LZdbf h[jZahf
wlh "“bgzZfbq_kdZy
< dzZqg_KkI\_

his_c | _hjbb kbkl_f

\ bkke_~h\Zgbb h[t_dIh\

gZ\b]Zpbhggh _

kbkl_fz

h[_Ki

hkgh\u

mijZ\e _gby

dZd ijZ\beh
~g_gb_ Z\bZpbhy
0ZjzZdl _jbam_fZy keh ghkly
hibkZgby b jZaghh[jZab_f \gmljbkbkl _fguo klya ¢ _z we_
f ITh"heh]bqg_kdhc
h]_ki_q_gby Z\bZpbhgghl]h

kbkl f ijh\_"~ gby bo *» dhfihabpbblk §uyp\® bghbg froggmo kl\ya
\uy\le _gby bo o0Zjzdl _jZ \aZbfhlebydbe ggh&ZbfhHkmkegL
nmgdpbb kbkl _fghl]h ZgZebazZz dzd fhhu*helibqg”k\dhgb cl
1j_~klZ\e_qgu \ 1Z]e >:;eZm[_j] X~bg @
LZ[ebpZ
KljmdImjZ kbkl _fgh]h ZgZebaZz
> dhfihabpby 'gZeba Kbgl a
Hij_ ~ e _gb_ b ~ _dhi Nmgdpbhg-xeémgdlmjgu JZajZ[hld
h[s ¢ p_eb hkgh\gh{ ZgZeba fh~ eb kbkl
n Fhjnheh]bqg_kdbc ZgZe KljmdImjgy
<uf_e_gb_ kbkl_ful = . 7pthk\yab dhfihg kbgl a
: N = g_Ilbg_kdbc ZgZebs . .
Hlbkzggal\hhﬁ\_Ckl\ i Auklhjbb 1 g~ gp IZJZKfEIJIbqa_k
J ijh]Jghabjh\Zgb _ 97
HibkZgb | g™ _gpbc )
g_hij " e gghkl. :gZeba ZgZeh]h\
HibkZgb_ dzd ©q_jgl :gZeba wnn_dlb\ghl} Hp _gb\Zgl
kbkl fu
NmgdpbhgZzevgZ  \pithinvzgb_ 1j_[h\Z -
dhfihg glgZy b kljm jfbjhlzgb_ 1j_[h\Zg
A dhfihabpby kha”z\Z _fhc kbkl_f
F _Ih"heh]by kbkl _fghlh ZgZebaZ ihal\hey | bamqgblv
ijh_dlbjh\Zzgby b wdkiemZIlZpbb keh guo gZ\b]JZpbhgt

Z\bZpbhggh]h

ljZgkihjlz

bkke ~h\Zgby wlbo fh”_e _c

LZdbf h[jZahf

i ~_yl _evghklb

nhjfbjm_Ilky hkgh\ghc
keh ghc bgl_]jbjh\Zgghc kbkl_fu b _
ijhjZ[hldbibkzZgb_bgl_]jbjh\Zgguo kbkl_f hibjZz_I|ky gZ Z
i \aZbfh”_ckl\by kh kj_~hc b f_""m

nmgdpbhgZevgh_ hibkZgb _

i \gmlj
i kl_i_gb

~gg_]h mkljhcklI\Z kbkl_fu
g_hij_~ e _gghklb b

bgnhjfZpbhggh_ hibkZgb _
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Jbkmghd&Kihkh[u hibkZgby bgl_]jbjh\Zgguo kbkl _f

Khihdmighklv nmgdpbhgZevgh]h fhjnheh]bqgglkidh]h b
hibkZgbc iha\hey | hljZablv ]JeZ\gu_ hkgh\gu_ k\hckl\
kbkl_f Kbkl_fgh_ ijh_dlbjh\Zgb_ bgl_]jbjh\Zgguo kbkl _f
IjbgpbiZzo dZzZd

1. Nhjfbjh\Zgb_ p_e_c bgl_]jbjh\Zgghc kbkl_fu
liZzgbp b az”~Zq dhlhju_ ij_~klhbl j_rzZlv kbkl_f_  \u[h
djbl_jby djbl_jb_\ wnn_dIlb\ghklb kbkl_fu

2. Hij_~ e gb_ b ZgZeba \k_o \hafh'guo Zevl _jgZlIlk
ihkljh_gby klIjmdImju kbkl_ fu

3. Hp _gdZ | _ogbqg _kdbo b \ugbkebl _evguo aZzZljzZl gZ j
ba Zevl _jgzZlb\guo \ZjbZglh\ ihkljh_gby kbkl_ fu

4. JZajZ[hldz fzl_fZIlbg_kdbo fh”_e ¢ ”"ey hilbfbaZ)
\ZjbZglh\ b bo ijh]jzffgZy j ZebaZpby gZ IW<F ZgZel
fhr e ¢ b klhbfhklb \ZjbZglh\

5. KjzZ\g_gb_ \Zjbzglh\ b ijbgylb_ j_r_gbc 1ih h
bgl_]jbjh\Zgghc kbkl_fu

Kh\j f ggh_ jZa\blb_ BKG ijhbkoh”bl gZ hkgh\_ kh
0ZjzZdl_jbklbd hI®_evguo we_ f glh\ dhfie_dkh\ \dexqg_
mkljhcklI\ b kbkl _f bkihevamxsbo \ k\h_c jZ[hl_ gh
ijbgpbiu Z lzd _ azZ kq_I| ih\ur_gby Kkl_i_gb bgl _]jZpbk
khklz\_ dhfie_dkzZ WIh ijhy\ey Iky ij_"~_ \k_]h \ j Ze
hkgh\guo ijbgpbih\ ihkljh_gby

i | _kghk\yaZzggh_ dhfie_dkbjh\Zgb_ mkljhckI\ b k
baf_jyxl h”gb b |_ ~_  eb[h nmgdpbhgZevgh k\yaZ;¢
bgnhjfZpbhggh_ dhfie_dkbjh\Zgb _

i kh\f_s gb_ nmgdpbc kbkl_f ihkljh_gguo gZ jZaeb
ijbgpbiZo ijb\h~*ysbo d ihyl\e _gbx bgl_]jbjh\Zgguo
fghl]hnmgdpbhgZevguo dhfie dkh\ -1 _nogdpdip kil Z e
dhfie_dkbjh\Zgb _

Kh\j f ggu_ fgh]l]hnmgdpbhgZevgu_ kbkl _fu b dhfie_ ¢
ihklZ\e _gguo azZ”~Zqg hi_jbjmxl k fgh]hf_jgufb fZkkb\Zfb
kemqgZ_ bgl_]jbjh\ZggZy kbkl_fz ~he ' gzZ jzZkkfzZljb\ZIvk:
"bgZfbqg_kdZy kbkl fz k fgh _klI\hf bgnhjfZpbhgguo \o
;hjlh\u_ gZ\b]Zpbhggu_ kbkl fu <K nmgdpbhgbjmxIl \ mke
kemqgZcguo kb]JgZeh\ b ihf_o < gZklhys_  \j_ fy "ey
fghlhnmgdpbhgZevguo kbkl f b dhfie_dkh\ bkihev:
klZlbklbq_kdhc |I_hjbb hilbfZevgh]h hp_gb\Zgby mbjZ\e ¢
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>Yjeudh\ ;h]JZg_\ F _jdmeh\ >jh]Zebg @ < ~"Zgghf it
\_dlhjgHAljbggu_ fh”_eb dhfie_dkzZ b _]1h we_f_glh\ Zii
fZljbgguo bkgbke gbc >ey ihemgqgfZdpbygghcdlHhgth eb
"bgzZfbg_kdZy bgl_]jbjh\ZggZy kbkl_fZ h[h[s_ggh ij_"klZ
\aZbfh”™ _ckl\mxsbo we f glh\ dZd ihdZaZgh gZ jbk

Jbkmghdt[hfs ggZy kljmdImjZ “"bgZfbqgu®dhcdkikl fu
kb]J]gZeh\ mijZ\e_gby <K we_f_glZfb BKG baf_jbl_evgufb kbkl_fZz
n (t) t\_dlhj \hafms_gbc hij_~_eyxsbo hrb[dbtpbaf_gdhje_c

\hafms_gbc ~_ckl\mxsbo gZ <K b\ #\h &kl khiklhygby k ihfhsvx
dhlhjh]lh az~Z _Iky iheh _gb_ <K beb iZjzZf_lju gZ\b]JZpbhgguo

Kh” _j"Zgb_ kbgl_az Ze]hjblfh\ h[jZ[hldb bgnhjfZpb
dhfie_dkghc kbkl_fu \dexqzZ_| \ k_[y ke_"mxsb_ wlZiu

1) hij_~ e _gb_ h[eZkl_ ¢ azZ”~Zgby b ZgZeblbg_ kdh
ihe _aguo kb]JgZeh\ b rmfh\ gZ \oh”_ gZ\b]Zpbhgguo
\ jhylghklgu_oZjZdl _jbklibdb

2) hij_~ e gb_i_j qgy j_rZ fuo aZ”Zq bgl_]jbjh\Zggr

3) \u[hj ihdZaZl_e_c¢c dZqg_kI\Z nmgdpbhgbjh\Zgby BKC

4) gZoh ™ _gb_ hilbfZevgh]h 1jZ\beZ ijbgylby ]
bgl _]jbjh\Zgghc kbkl_f_ \ khhl\_Ikl\bb k \u[jZgguf djbl_jb

5) hp_gdZ ihdZazl_ e _c¢ dZg_klI\Z jZajZ[hlZgghc
kKikl_fu

< gZklhys \j _fy ZdlmZevguf gZijZ\e_gb _f |
wnn_dlb\ghklb BKG y\ey |ky kbkl_fguc ZgZeba kihkh[h
Zjobl_dlmju b kbgl_a f_IhAh\ b Ze]lhjblfh\ dhfie_dk
gZ\b]Zpbhgghc bgnhjfZzpbBH[aDHGHBkImiguo jZ[hl ihk\ys _
bkke_ "h\Agbphkh\ gZ\b]Zpbhggh]h h[_kast,ROtdhyhdKaZe
glh i_jki_dlIb\guf gZijZz\e_gb_f ih\ur_gby Ilhgghklb G
jZajzZ[hldZ BKG gZ hkgh\_ kimlgbdh\uo b bg_jpbZev
hft _~"bg_gbb gZ\b]Zpbhgguo baf _jbl e ¢ gZb[he__ wnn
ljbZ~guc ijbgpbi ihkljh_ghyrB&Kiggh\ Kh@_s_gb_ nmgdpb
gZ\b]Zpbhgguo baf_jbl_e_c ijb j_ZebaZpbb ~Zggh]h ij
wnn_dlb\gh bkihevah\Zlv jZaebqgu_ Ze]hjblfu DHGB
hkgh\hc dhfie_dkghc h[jZ[hldb bgnhjfZpbb y\ey_ Ilky
gZ\b]Zpbhgghc bgnhjfZpbb dhlhjzy iha\hey_|I ih\u
nmgdpbhgbjh\Zgby BKG
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JbkmghKljmdImjZ ij "ezZ]Z_ RocaB&WGj DZefzgz kKKIMTE
1jZz_dlhjghlh mijZ\e _gbygbkébtk ev iZjZf_Ijh\ mijZ\e _gby

< oh”_ ZgZebaZ kh\j_f gguo gZijZ\e_gbc jZa\blby
gZ\b]Zpbb | _ogheh]lbg_kdh]h mjh\gy jZajZ[hlhd \ ijhfu
\u\h™ h [|hf glh i_jki_dlb\guf gZijzZ\e_gb_f ih\ur_gkt
gZ\b]Zpbhggh]h h[_ki_g_gby <K vy\ey |ky h[t ~“bg _gb
baf _jbl _e ¢ gZ hkgh\_ IjbZ~gh]h ijbgpbiz \ khklZ\_jb
h[hjm~h\Zgb_ =GKK ljZgkihg”™ _j-<kbkl fuBGKG k
A finbjh\zgb _f [Zjhf_ljbg_kdbf \ukhlhf_jhf RS Dhfie
=GKK b :zAGZabjm_Iky gZ koh”~klI\_ ijbgpbih\ ihkljh_gk
kbkl f Z 1Zd"_ 9gZ nmgdpbhgZevghc b bgnhjfZpbhggc
Lhgghklgu_ oZjzZdl _jbklbdb ~Zgguo kbkl f agZgbl _evgh
hit_~bg_gbb k :BGK Dhfie_dkbjh\Zgb_ wlbo k bk
dhfi_gkbjh\zZlv g _~hklZldb dZ ~“hc ba gbo "“hklhbgkI\Zft
ith\ukblv ihf_ohmklhcgb\hklv b Thgghklv G<H

Dhfie_dkgZy h[jZ[hldZ gZ\b]Zpbhgghc bgnhjfZpbb ij
Zelhjblfbg _kdhc j ZebaZpbb ~Zgghc bgl _]jZpbb iha!
kh\j f ggu_ Ij _[h\Zgby d ihf_ohmklhcgb\hklb b IThgghklb

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;eZm[_j] BKlIZgh\e _gb_ b kmsghklv kbkl_fgh]h ih*oh”Z B
= X"bgF £ GZmdZz k +

2. Bgl_]jbjh\Zggu_ bg_-jwimdgbdh\u_ kbkl_fu hjb_glZpbb b gz\
= B ?f_evygp_\ : | KIl_izgh\ lh” h[s_c j_~ zZdz™ KIG < =
=GP JN :H ©Dhgp_jg ©PGBB ©We _dljhijk[hj? +

3. Yjeudh\ F J&~bhwe_dljhggu_ dhfie_dku gZ\b]Zpbb ijbp
mijZ\e _gby \hhjm  _gb _f e [Zl _evguo ZiiZjZlh\ F K Yjeudh)\
F_jdmeh\ < < >jh]ZebgF Kh*Yjetsdh\E +IZ~bhl_ogbdZ L +
L _hj Ibg_kdb_ hkghlu =

4. LastD. The Navigation of Navigation // 2015 IAIN World Congress Proceedings Non-
IEEE Full Papers, P.83.
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?7JKI?DLB<U BKIHEVAH<:GBY KBKL?FU 1?J?7>:QB >:GGUO
LDACS >EY A:>:Q MIJ:<E?GBY <HA>MRGUF ><B@?GB?F

F_" _|h\ F' :dZg”" -fibla gZmd
=jblhjv_\zZ!? K
Gbdblbga L

'Bjdmlkdbc nbebZe F=LM =:
] Bjdmlkd
20Z[Zjh\kdbc p_glj Hj<> nbebZeZ ©:wjhgZ\b]Zpby >Zevg
©=hkdhjihjZpby ih Hj<>?2
] Oz[Zjh\kd

< klZlv_ ijh\_~ g ZgZeba Z\bZpbhgbubgkbkfiZpbibj$®BH6 9'/

9'/- 9'f b9'l- >Zgu hkgh\gu_ o0Zzjzdl_jbklbdb wlbo kbkl
ihdZzau\zxl Ih qlh kdhjhklb i_j_*ZqgbbYZdgwo witb[fbkikigkl_fzfb
i_j_klZeb m~h\e_I\hjylv kh\j_f_gguf 4fyjeyZdbifd NZgguf kbkl_fz
KIj_fbl_evgh jZza\b\Zxsbcky iZjd \ha”mrgujo ¥hgybhlhl¢vimolhi[tzfh\
bgnhjfzpbb \ j_Zevghf j_"bf_\j f gb IgwihdmbliakglvdegZzajzZ[hldb
\g_"j_gby gh\uo kbkl_f bkihevamxsboirbjRdlgimehZkggwo dhlhj
iha\heyl \_klb h[f_g ~Zggufb k bkihdvgbunglpbfmjkhujo kihkh[h)
i_j_"zZqb ijbzfz b h[jZ[hldb bgnhjfZpbd_ <ihtWdhHf kemqg [ghc
bgnhjfZpbb \hafh ' gZ hj]J]ZgbazZpby gZ [h{ rhhgdd" mhrghmhzZkfreyg \uo!
iZkkZ bjh\ \ Jeh[Zevgmx k_Ilv bgl_jbgl kgph~hihelghl_evgmx ijb[t
Z\bzdhfizgbyf < gZklhys_ _ \j_fy jzZ&ifZghklz Ygy "N\hgby h~ghc
kbkl_f /'$&6beb /'$&6 dhlhju_ bf_xI k\hb “hklhbgkI\Z b g_"hklZzZld

Dexq_\u_ kABARS, VDL-1, VDL-2, VDL- b 9'#4; LDACS-1, LDACS-2;
BD:H 2)'0

Mklhcqb\Zy b gz~ "gZy k\lyav f_""m \ba@@maghdukim”
klZgpbyfb "bag _ggh \Z'gZ ~ey Z\bZpbglbLek[mbbodpgkdlpfZphb:
fhgh i_j _~Zlv ih jZ*"bh ]Jhehkhf gh fijbh[dbhfajdkdBRsfZpbb n
wdbiz 'z fh _| g_ o\Zlblv \j_f gb "ey HBlbjAE\Egdhyh gZ
[ukljhf _gyxsmxky h[klZgh\dm k\yaZggmxgZRb]Eat hgg goHoc
dhgnb]lmjzZpbb \ jZchg_ ZwjhihjlZz DihgZo IKKlh\ukhdEcl
bgl_gkb\ghklvx \ha”mrgh]lh "\b"_gby yh_hlpgpdjke k? ZdvKZevgh
j_kmjkZ k\yaZgguc k i_j_]jmadhcj] " Zdb dgZlgjZ2phbb _

K_jv_aguf g_"hklzldhf Jhehkh\hc jZz*"bhk\yab y\ey I
\_jhylghklv hrb[db ijb ijb_f_ bgnhjfZpbb k\yaZggZy k ¢
dZzgZe_ qlh mom”rZ_1| \hkijbylb_ dhfZg” ihklmiZxsbo
imgdlZ mijzZz\e_gby \ha“mrguf ~\b " _gb_f Z 1Zd _ q_eh
ijb\h~"ysbc d bkdZ gbx bgnhgiZzpihbh[bgghkl ¢ \hkijby
khh[s_gbc bg”b\b"mzZevgh dzZ ~uf q_eh\_dhf <k_ wlb
g_J]Zlb\gh \eby | gZ [_ahiZzkghklv ihe_Ih\
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M\ ebqg _gb_dhebq_ klI\Z \hamrguo km”~h\ b bo bgl ¢
ijb\_eh d agZgbl_evghfm jhklim h[t fZ J]Jhehkh\hc
"bki_Iq_jkdbo imgdlZo mijzZ\e _gby \ha”“mrguf “"\b" _gb _f
mlhfey fhklb ~bki_Ig_jh\ qglh fh _1 ijb\_klb d hrb[dZf
\ha"mrguf "\b ' _gb f lhwlhfm "ey mf_gvr_gby j_q_
\g_"jyxlky kbkl_fu zZ\IhfZlbabjh\Zggh]h h[f_gZ "Zgxlufb
bgnhjfZpbx h izjzf ljZzo "\b" _gby \ha”mrgh]h km”gzZ D
highkblky bgnhjfZpby h [hjlh\uo kbkl _fZo dhebqg_kI\_ i
lhieb\zZ 1Zd"_ ijbzf khh[s_gbc \ dhlhjuo fh]lml kh~"_j°
Abki_Iq_jZ h \uiheg_ gélb[hdZdld&l\bc f | hijh]jghau beb
Aim]Zy bgnhjfZpby hlghkysZyky d M<>

< - ]h”u ijhreh]h klhe |Iby F_""mgZjh~gZy H
=jZ ~"Zgkdhc :\bZpbb BD:H ijbagZeZ g_h[oh”bfhklv kh
kms_ kl\mxsbo kbkl f ZwjhgZ\b]Zpbb 7~ey m”h\e_ I\hj_
iz “Zzgkdhc ZzZ\bzZpbb \ ;;, \.d_ >ey \uiheg _gby ihkl:
knhjfbjh\Zeky Kki_pbZevguc dhfbl_| 1i_jki_dlb\guo Zwjl
kbkl_f bf_gm_fuc )$16 )XWXUH $LU 1DYLIJDWLRQ ¢
ZwjhgzZ\b]ZpbhggZy kbkl _fZz < wlh ~_ \j fy knhjfbjh\ZeZz
&16 $70 &RPPXQLFDWLRQ 1DYLJDWLRQ DGKPHIQMWO &
K\yav GZ\b]Zpby GZ[ex™ _gb_ HjlJ]ZgbazZpby <ha™mrgh]r
"he gZ h[_ki_gb\Zlv k\yav gZ\b]Zpbx b gZ[exheglhZ bgZ '
\ ex[uo jZchgZo h[f_g “Zggufb ih dZgZeZf pbnah\ffeey k\ya
f ""m [hjlh\ufb b gZa_ fgufb dhfie_dkzZfb gZ\b]Zpbhggh_
aZoh”u gZ ihkz~dm gZ <IlI \ |Ihf gbke_ b gZ ~“jm]b_ i
dhlhju_ g _p_e_khh[jZagh h[hjm~Ah\ZIlv kj_"kI\ZZb gZey |
ihkzZ”~dm ljhp_kk hj]J]ZgbazZpbb b hi_jZlb\ghmhguwuiijzZ\e
AN\b' gb_f M<> ijb h[kem b\Zgbb \hamrgh]h ~\b" Zgby
hkgh\_ ihemqg_gby g _h[oh”bfhc bgnhjfZpbb imm[ls f]h _dh
ijhp_kkZz baf-gZgdy™ gby >E "Zgdbg @ b i
kKhhI\_ITkl\mxs_ ¢ bgnhjfZpbb gZ gZmijfgue gmmgdku gZklhys
\j fy \ jZzfdZo wlhc dhgp_ipbb kms_klI\m_| g_kdhevdh \b
NZgguo ZgZeba dhlhjuo [m~ _ 1 ij_~klZ\e g gb" _

Kbkl_fZ $&%$56

:Nj_kghlgzlgzZy kbkl_fz Z\bZpbhgghc k\yab Zg
&RPPXQLFDWLRQV $GGUHVVLQJ DQG 5HSRUWIK)JIfB\V
\ha“mrghc kl\yab bkihevamxszZyky \ Z\bZpbb “ey i_j_~Zq
f ""m \ha"mrguf km~ghf b gZa fgufb klZgpbyfb >Hje gc
[ueZz jZajzZ[hlZghd Yh”"Zo ijhreh]h klhe_Iby b ij_"~gZagZc
aZf_gu ]Jhehkh\hc kl\yab \ MD< ~bZiZahg_  Hkgh\gu_ o0Z
ij_"klZ\e _gu \ [Z[ebp_
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LZ[ebpZHkgh\gu_ 0ZjzZd| AGARD db

1 ZjZf ] AgZq gb_

Kdhjhkiv i | ~Zgqb ~Z{ [h~

QZklhlguc "bZiZahg 118F=p F=p

Fh meypby kb]JgZeZ :F bkihevam |ky |hgZ b

DzZgZe i _j_~Zqb "Zgguo 9'/ j_ "bfz

VDL (VHF data link) tdZgZe i_j ~"Zgb ~Zgguo H<Q “bZiZal
jZajzZ[hlzez 9'l j_"bfZz hkgh\u\Zykv gZ nbabq_kdhf mj
k\yaghc kbkl_fu Z~j_kZpbb b hih\_s _gby $&%$56 \ ihiuld_
ebgbb k ihkbf\hevguf h[jZs_gb_f d ijhlhdhem ihZgagjyd ghc
k [he__ \ukhdhc p_ehklghklvx bgnhjfZpbb

Ohly BD:H him[ebdh\Zeh klZg”~Zjlu b j_dhf_g"m_fm
pbnjh\hc ebgbb k\yab H<Q | "bfz 9'/ \ ]h™m
pbnjh\hc ebgbb k\yab 9'/ k" eZeZ pbnjhimx ebgbx k\y
mkIlZj \r_c lhwlhfm pbnjh\Zy ebgby[ule\y¥abk®éXxq_gZ b
klzg~Zjlh\ BD:H

DZgZe i _j _"~"Zgb "Zgguo 9'/ j_ "bfZz

DZgZe i _j_ "~"Zgb ~"Zgguo 9'/ j_ "bfz yley |ky pbnjh\h
\ha"ma@a Hfey dhlhjZy [ueZ \\_~ gZ dzZd mkh\ _jr_gkl\h\Zg
k\yab M<> f_ "~m “bki_Iqg_jhf b ibehlhf ijb khojZg gbb
hkgZs gguo ZiiZjZlmjhc Z\bZpbhgghc k\yaghc kbkl_
hih\_s gby $&%56

VDL- vy\ey Ilkyh[bl glbjh\Zgghc kbkl 2zl \dplahfh ghklv
bkihevah\Zlv dh?bjh\Zgb_ dhlhjh_ iha\hey | wnn_dlb\gh
emqrbf dZq_kI\hf | _j ~"ZqZ Z\bZpbhgghc k\yaghc kbk
hih\_s_gby $&%$56 h]jZgbq_gZ [md\Zfb b pbnjZib |h]
| _j_kueZ | dh*bjh\Zggu_ "Zggu _

9'/- i_j_"Zzl "Zggu_ gZ kdhjhklb ehbedipo\ \ k|Zan
[uklj g _f H<Q Z\bZpbhgghc k\yagbhb kbkih¥YusZpyk Bg $5¢
kdhjhklv dhlhjhc jzZ\gZz dbeh[bl ¥YfKydhudkhdZyV\hakh g.
kdhjhklv i_j ~Zqb dhlhjzZy fh™ | ihZ2eéhj b\dlvkyhdZgi_gb\Zxs
NZevghklv ~Mh dbehf _Ijh\ 1 _j "Kig@AHehdZ2@f'/ \hdheh

k_dmg” |h]*"Z dZd \ $&$56 _]h i_k_€trAhpglrwzZcf_|

Pbnjh\Zy ebgby k\lyab H<Q |j_"bfz bkihevam

dhee _dlb\gh]h ~“hkimiZz k dhgljhe_ f g_kms_c “ey hij_"_e
H<Q dZgZe klzgh\blky k\h[h~Aguf qlh[u ba[_"ZIv kh\iz
i _j_"ZqgZfb L ogheh]by dhee_dlb\gh]h ~hklmizZz k dF
pbnjh\hc ebgbb k\yab H<Q j_"bfZz ij_\hkoh”~bl | _ogheh
k\yvaghc kbkl_fu zZ7~j_kZpbb b hih\_s_gby $&%$56 i
h[gZjm b\Z | k\h[h”guc dZgZe ]hjZa”h [uklj__ WIh \ k\h
d mf _gvr _gbx azZz” j°'db khh[s_gby b m\_ebg_gbx ijhj
ihiulhd ijb ly" _euo mkeh\byo gZ]jmadb
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9'/ j_"bfz bkihevam_| \ k\h_c jZ[hl_ "bnn_j_gr
ithabpbhggmx nZah\mx fZgbimeypbx ' 36. BfimevkgZy
ihke_ _~h\Zl_evghklv \ 1Zdbo kbkl_fZo ijhimkdZ _|ky q_j_z
o0ZjzZdl_jbklibdz dhlhjh]h ij_"~klzZ\ey_ | kh[hc ijbih*&yImx c
o0ZjZdl _jbklbdm k ba[ulhgguf dhwnnbpb_ glhf jZkrbj_ gb
JjZ\guf glh h[_ki_gb\Z_| \ukhdmx kl_i_gv ih"Z\e_gby
gZ khk_"gbo dZgZeZo

VDL- \ k\h_c ko_f_ fh"meypbb bkihevam_ I f_Ih”* dh:
dhlihjuc ij_h[jZapblhNu_ bgnhjfZpbhggu_ [blu \ h”gm be
\hafh"'guo nZa Dh~bjh\zZgddh E&jlly* £ijb dhlhjhf khk_~gb_
hlebgZxlky gZ h”gm “\hbggmx pbnjm Hkgh\gu-2 0ZjZ
1j_"klZ\e _qgu \ |Z[ebp _

LZ[ebpZHkgh\gu_ 0Zjzdl Vidik2bdb

1 ZjZf ] AgZqg_gb_
Kdhjhklv i j ~"Zgb "Zq 31500 [ bik
QZklhlguc "bZiZahg 118F=p F=p
Fh"meypby kb]JgZeZ >bnn_j gpbZevigabypbhggZy nZz
fZgbime yePgK
Dh”bjh\Zgb F_Ih® dh”*bjh\Zgby =j vy

DZgZe i _j "~"Zgb "Zgguo 9'/ j_ "bfZz

Pbnjh\Zy ebgby k\yab H<Q |j "bfdZg¥eenghlkypbnjh\h
ZgZeh]h\hc H<Q pbnjh\hc ebgb _c¢c k\yab h[_ki_qgb\Zxs
I _j_"Zgm ~Zgguo b pbnjh\hc ]Jhehkh\hc k\yab B'g4_ "bf
ijhlhdhe_ dhee_ _dlb\gh]h ~hkimiz k \j_ f dfgZejradrlhghB)
jZ[h1Z | iml_f jZa™_e_gby _“bgkl\_ggh]h dZgZeZ gZ ke '
Abkdj lgu_ hlj_adb \J f gb b ihal\heyxsmx ihemqgblv ~h

gZklhl_ d=p Ihevah\zZl_eb \azZbfh”? _ckl\mx|l kK \_~"ms_c |
"ey i1hemqg_gby “hklmiZ d dZgZem Dhee _dlb\guc ~h
jZa™ _e _gb_f dzZgZeh\ ih* _j°b\Z | i_j ~Zgqm gZb[he_ _ a

khh[s _gbc g_\ghky ihf_o \'i_j ~Zgm ]J]hehkZ b ~"Zgguo

Pbnjh\Zy ebgby k\yab H<Q j_"bfz [ueZ i1j_"eh _gZ
I _j_]jmadb H<Q ]J]hehkh\uo dZgZeh\ \ KR: HgZ bkiulu\Ze
klhjhgu ebgbb d=p k jZag_k_gb_f dZgZeh\ dhlhjZy m
BaaZ Ih]lh qglh fgh]b_ Z\bzZdhfiZgbb m _ [ueb h[hjm~h\Zg
d=p ij_"eh’ _gb_ pbnjh\hc ebgbb k\ylaleiH+«Qde¢hdg fgh

DZgZe i_j _~Zgb "Zgguo 9'/ j_"bfZz

VDL-4 twlh dZgZe i_j ~"Zgqb "Zgguo nmgdpbhgbjmxsbc
MD<bzZiZahg_ qgZklhl b h[_ki_gb\Zxsbc pbnjh\imx k\yav
©[hj[hjl?2 1Zd b \ j_"bf-[®jd2 fey

Pbnjh\Zy ebgby klyab H<Q j_"bfZz ih~a™ 7 b\Z _ 1«
\j_f_gb ijbeh " _gby b hgZ wnn_dlb\gz ijb h[f_g_ dhjhldt
ih\Ihjyxsbfbky khh[s_gbyfb
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VDL - hkgh\u\Z Iky gZ kZfhhj]l]Zgbah\u\Zxs_ fky
dhee dlb\gh]h “~hkImizZz k \j_f gguf jZa” e gb_f dZ
kZfhhjl]Zzgbah\u\Zxs_cky kbkl_f_ \j_fy i_j_"~Zqgb ih"j:
fgh™ _klI\h \j _ f gguo bgl _j\Zeh\

Nbabqgq _kdbc mjhty _gowzpZdl _jbam _Iky ke "mxsbfb iZjZ
]Zmkkh\kdZy qZklhlgZy fh*"meypby *fjlé&ered ZgehaencyDSkift V L D (
. H\LQJ kh kdhjhklvx i_j_~Zqgb [bl k_dmg™"m bizjzf_
N \bZpb_c qZklhlu jZ\ghc d=p kljmdImjz kZfhh
dhee_dlb\gh]h ~“hkImiz k \]J_f _gguf jZa”_e _gb_f dZgZel
kbgojhgbazZpbb Bklhggbdhf kbgojhgbabjh\Zggh]h \j_f ¢
*166 QlhJu nmgdpbhgbjh\ZIlv \ -j "bdZ "&8'd mqgZklgb
bgnhjfZpbhggh]h h[f_gZ \ha“mrgh_ km~gh gZa_fguc |jz
b gZa_fgzZy klzgpby “he g J[ulv kgZ[ _g ljZgkihg”_j
hij_~ e _gby f_klhiheh  _gby \j_f gb b 7~ey ijb_fzZ i_j_ "
>Dezkh\Zz @

VDL- J[ue ij_I|_g”™_glhf gZ bkihevah\Zgb_ \ kbkl_f_Z
aZ\bkbfh]h gZ[ex™ _gby AG HArgZdh JZKrbj_gguc
oZhlbg_kdbc azZimkd i_j_"~ZlgbdZ hiI\_IgbdzZ ijb hlkn
kb]JgZeh\ gZ qZklhl_ F=p > Hz Mé&de S Exte@ded Squitter]

[ue \u[jZg \ dZg_kI\_klzg”"zZjlz ~ey f_""mgZjh~ghc Z\bZp

KjZ\g_gb_ pbnjh\uo ebgbc i_j ~Zgb ~Zgguo \ H
ij_"klZz\e_gh \ 1Z[ebp _

GZ kh\j_f gghf wlzi_ jzZza\blby jzZkkfhlj_ggu_  kbkl

m~h\e I\hjylv [|j_[h\Zgbyf gZ”~_ "ghklb b kdhjhklb i_j_ "z
lhwlihfm jZajZ[Zlu\Zxlky gh\u_ i_jki_dlb\gu_ dZgZeu Kk
[mMm"ms_f iha\heyl i_j ~Z\Zlv g_ lhevdh hkgh\gmx ihe Igr
|Zzd"_  bkihevah\zlIvky Z\bzZdhfiZzgbyfb '\ dhff_jg_kdb

ij_"hklz\e_gby iZkkzZ bjzf "hkIlmizZz d Jeh[Zevghc k_Ib bgl
LZ[ebpZKjA\g _gb_ pbnjh\uo ebgbc i_j ~Zqb “Zgguo \ H<(

ACARS VDL-2 VDL-3 VDL-4
=hehkh\j G | G | 57 G |
k\yav
Pbnjh\Zy
bgnhjfzZpl >Z >7 >7 >7
Lj_[m_fu _ _ — -
Ki_dlj d=p d=p d=p 25d=p
Kdhjhkly
i_j_"Zqh dfcl 31,5d[bt 31,5d[bt d[lcl
NZgguo
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ACARS VDL-2 VDL-3 VDL-4

;bthjb_Ibjh
\Zgguc \haf
h[jZz[hldZ b}
kbf\hevgh .
hib_glbjh\Zg hj\gagg'ubc”
khh[s _gby
f_gvr_c rbjh
ihehku

Kbf\hewvg
hjb_glbjh
\Zgguc

Ki_pbnbdZ
ijhlhdhe]

;bthjb_glbjh
\Zgguc

<ha™~mofey b

DzgZe k\| <ha*mofe| <ha™mofey <ha”mofe \hariwa’”mo

Dhee_dlbY Dhee_dlb\g Dhee_dlIbY KZfhhj]Zgbamx

I\’flgjkzl\mei_hgf AhkImi K Ahkimi k| A~hkimi K dhee_dib\guc
Ki A dhgljhe_ dhgljhe_f| jZa”~_e_g k jZa™_e_gb
" g _kms_( g _kms_c \j f_gb \j f gb
Kiyav Pbnjh\Zz)y
hi_jZlb\gl Jhehkh\2
mijz\e gt ovay Bl ThAR bz 1k
mkem] < Ih~~_jb\zZ | .VAZ l f 1 _hmkem]b<
kem ' [Z| k\yav gZ el —]_"£as

mkem]b

. N N
lfbeh _gb yonnjtzpl Abki_Iq j ib lhAAzng‘;?Z bgnhjfbjh\Zgb
zwihinjl3 f_I_hmkem '"0Zh 22> kimigbdn
ebgpy k\) iib haght gZ\b]Zpby
Mbki_lg_ d=p dzg1
ibehl

Kbkl _fu i_j ~Zqgb ~Zgguob/]$R6B

< gZklhys__ \j _fy ijh\h*ylky bkke_ ~h\Zgby ih i_j oh’
Z\bZpbhgguo ebgbc k\yab d pbnjh\uf dhlhju_ hJe.
ki _dljZevghc wnn_dlb\ghklvx aZ kg_| bkihevah\Zgby
nhjfbjh\Zgby b ijbzfZ bgnhjfZpbb >ey wnn_dIlb\ghc jZ[h
lj [m_Iky rbjhdhihehkguc dZgZe dhlhjuc g _\hafh gh \u”
"bZiZahg_\heg Ilhwlhfm i_jki_dlb\gu_ Z\bZpbhggw dZg.
[mMA*ml| bkihevat\dvZzdhg < gZklhys_ _ \j fy wlhl mqgZzZk
bkihevam_ |ky ey gZa_fghc b kimlgbdh\hc jZ*bhk\yab
nglblml bg g _jh\ we _dljhl _ogbdb b we dljhgbdb w
ij_"_eZo hl A h ==p >ey jZ[hlu \ wlhf gZklhlghf ~*bZiZ
gh\u kbkl_fu i_j ~Zgb ~Zggub /'$&6 dhlhju_ [m~ml
azZgbfzlv ihehkm gZkltrl=p

LDACS (L-band Digital Aeronautical Communication System)k b k| fZ
pbnjh\hc \ha"mrghc kApabzahlg_ leZgbjm_Iky qlh /'$&!
h[_ki_qb\ZIlv j_ZebaZpbx i_jki_dlb\guo \hafh ghkl_c
NZgguo \ha’ahey * dhlhju_ g _\hafh gh j_ _Zebah\Zlv \ ih
"bZiZahgZ H<Q \ j_-HNVDL9'/ H"ghc ba azZz”~Zq kbkl_fu i_
bgnhjfZpbb /'$&6 y\ey |ky h[_ki_q_gb_i_j ~Zqgb "Zgguo
ljZ_dlhjbb ihe_1Z ijb hJ]ZgbaZpbb \ha”mrgh]h “"\b" _gby

| _j_ " Z\prbhgguf khh[s_klI\hf \ gZklhys_ _ \J_fy kihb
hr"ghc ba wlbo kbkl _f gZ hkgh\_ kjzZ\g _gby kbkl_fguo oZ
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ki_dljZzevghc kh\f_klbfhklb k ~jm]bfb jZ*"bhkbkl_fZfb
"bZiZahg_ hl ~h ==p

LDACS-1 £ i_j\Zy kbkl_fZ i_j_"~Zgb bgnhiftpiZahy _ /
Hkms _ kl\ley | rbjhdhlhehkgmx I _j_™NZgm bkihevamy
fmevibie _dkbjh\Zgb_ k hjlh]j]hgZevguf qgZklhlguf jZa”_
(OFDM + Zgle 2UWKRJIJRQGQ YIMVHRUHPEPKOWLSOH[LQJ F
dzZgZeZ d=p 7"ey ijyfhc b d=p 7ey h[jZlghc el
bkihevah\Zgb f “mie_dkghc i _j ~"Zgb JZa” e gb_ dZg
(Frequency-LYLVLRQ 'XSOH] Dz ~"Zy ih*"g_kmsZy fh"m
kb]J]gZevguf kha\_a”b_f %3-6.$0486b-4%0 \ aZ\bkbfhklb hl
dzq_kI\Zz dzZgzZez dh~bjh\Zgb_ k\ _jlhggh_ Kk i_§ f =~ ¢
dh”bjh\zgb_ IjhlhlbiZfb kbkl_fu y\leyxlky -A\Wk| P34, k\ya
IEEE 802.16m (WiMAX 2009).

LDACS-2 %= \lhjZy kbkl_fzZ 1_j_~Zqb bgnh{MZpiZahly
HlebqgZ _ Iky hi I _j\hc kihkh[hf hj]ZgbaZpbb k\yab
ithem”mie_dkgZy i _j ~"ZqgZ k jZa™_e _gbZfg]b \¢FDMAdph L'' =
'XSOH] ljhimkdgZy kihkh[ghklv dZgZeZ d=p fh?”
"\moihabpbhggZy F fbgbfZevguf gZklhlguf kA\b]Jhf g _ij
bgr _dkhf fh meypbb K k ij_"\Zjbl_evghc ]JZmkkh)
ljhlhlbihf kbkl_fu \uklmibezZ k_Iv \lThjild®8Mihdhe gby

<u[hj f_""m ~\mfy kbkl_fzfb \h fgh]Jhf [m”_1| hi
j_amevlzZIizfb wdki_jbf _glh\ dhlhju_ "he ' gu ihdzZaZlv
hl _ki_qgb\Z | gZbemqrb_ ihdzZazl _eb ih kdhjhklb i_j_ *:
kihkh[ghklb ijhib\hklhylv ihf _ozf jZaebqgghlh ijh
Hij ~ eyxsbf nzZdlhjhf [m”_1 y\eylvky \hafh ghklv kbkl_
mkeh\byo kf_s gby gZklhl \ualZgguo wnn_dlhf >hie_jZ

LZdbf h[jZzahf kbkl_fu i_j_ ACARSMNTY glywDL-2, VDL-

b 94 g_ m~h\e _I\hjyxl Ij_[h\Zgbx gZ”~_ "ghklb b kdhijl
pbnjh\hc bgnhjfZpbb 1ih ebglhhl2©a>dgy \uiheg _gby wl

lj_[h\Zgbc g_h[oh”~bf i _j oh”™ d kbkl _fzZf i |-"EAbZzbdlggh|f:
dhlhju_ ihlj_[mx] \\_~ gby gh\uo gZklhlguo j_kmjkh\ "ey
| _j_"Zqgb ~Zgguo b h[ ~gZl \ukhdmx kdhjhklv gZ”_ "gh

k\yab "ey aZ”™Zq m|JZ\e gby \ha“mrguf “"\b" _gb _f
'B;EBH=J:NBQ?KDBC KIBKHD

1. Dezkh\Z XOkKd g™ k_jlbnbdZpbhgguo bkiulZgbc ljZgkihg” _jt
a X < Dezkh\z FZl _jbzZeu f_""mbZagbghkd9Zmiggdn -4 _gpbb
N dZ[jy H #=LM FBIJWBIW J:G gZklvk =

2. E_"Zgdbg ; Kbkl _fguc ZgZeba azZ”~Zqb hij_~_ e _gby f_Kk
\ha“mrgh]h km~gZ \ fghl]hihabpbhgghc kbkl f gZ[ex™ gb¥Yjhgbg |

< K FZjxog_gdh BgnhjfZpbhggu_ | _ogheh]bb b fzZgbfZIlbqg_ kd
mijZ\e _gbb keh gufb kb20u9fZdéb =+ K -61
3. Hje_gdh ©Kbkl _fu i_j ~Zqgb bgnhjfZpbb $&%$56 b &3'/62 : |

F Blhrbg :dimZevgu_ ijh[e_fu Z\bZpbR2060dthk fhdZ\ 428D =+
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M>D

BKIHEVAH<:GB? BGNHJF:PBB IHEMQ:?FHC K ;HJL:
<HA>MRGHXM>G: |IJB H;J:;HLD? >:GGUO G:;EX>?GBY

Fbjhex[h\ : F dZg” | _og gZmd
FhgzZdh\ : -j I "™og gZmd

'H ©:abfml?2
KZgdll | _j[mjl]kdbc JThkm~Zjkl\_gguc mgb\_jkbl _ I
Zwjhdhkfbq_ _kdh]h ijb[hjhkljh_gby
] Kzgldll _j[mj]

< klzlv_ jzkkfzZljb\Zz_Iky dhfie_dkbjh\Zgb_ ~Zgguoh\uilhemqZ
gZ\b]Zpbhgguo kbkl_f \ha“mrguo km”~h\ b ~Zgguwo ktb&kindgz fu
gZ[ex™_gby i_j\bgguo b \lhjbgqguo jZ"bhehdZpbhgguo dhfie_d
b Zwjh~jhfguo fgh]l]hihabpbhgguo kbkl f gZ[ex” _gby \_sZl ev
kbkl_f zZ\IhfZzlbg_kdh]h azZ\bkbfh]h gZ[ex”™_gby ijb h[jZ[hl
gZ[ex™_gby \ Z\IhfZlbabjh\Zgguo kbkl_fZo mijZ\e_gby \ha"r
>Zgh hibkzZgb_ Ze]lhjblfZz dhfie_dkbjh\Zgby "~Zgguouadhemq_
kbkl f gZ[ex™ _gby b ~Zgguo ihemg_gguo hl [hjlh\h]h h[hjn
nbevljZ \azZbfh” _ckl\m xs blatefdctiveeMudtiple Model£IMM ljh\_~ _gh
fZzl_fZlbg_kdh_ fh”~_ebjh\Zgb_ ij_"eh _gghlh Ze]lhjblfZ nbe
gZ[ex™_gby b ijh\_"* gZ hp_gdZ _]h Ilhqghklb

Dexq_\u_ kehfide dkbjh\Zgb_ ~Zgguo gZ[ex™_gby nbevlj \aZb
fh" _e MM, BDS j_]bklju JEK FIKG :AG kbkl_fu h[jZ[hldDb
gZ[ex™_gby

Jhkl bgl _gkb\ghklb \ha“mrgh]h ~\b" _gby ijb\h”~bl d
ih\ur_gby ijhimkdghc kihkh[ghklb kbkl _fu hjJZgbaZpl
"b® _gby ijb khojZzg_gbb az*Zggh]h mjh\gy [_ahid&klgh klb
fhr _jgbaZpbb BD:H >=eh[Zevguc ZwjhgZ\b]Zpbhggu
ij_~iheZ]lZ _ | khdjZs_gb_ ghjf JhjbahglZevgh]hREGATehgbjh
wr_ehgbjh\Zgb_ hkgh\Zggh_ gZ \}_f _gb bkihevah\Zgb_
b ij_~hl\j]Zs_gby kj_"g_kjhgguo b djZldhkjhgguo cdhgne
leZgbjh\Zgb_  hi_jZpbc hkgh\Zgguo gZ ©bkihevah\Zg
ljZ_dlhjbc <K bkihevah\Zgb_ zZ\lIhfZlbabjh\Zgguo f_It
hilbfZevghc hqg_j _~ghklb aZoh”Z gZ ihkZ~dm b \ue_ 1Z
jZa\blbx ZwjhgZ\b]Zpbhgghc hljZkeb ij_"ty\ley_| \ukhd
dZqg_kl\m h[jZ[hldb bgnhjfZpbb gZ[ex”_gby \ Z\lhfZlbabj
mijZ\e_gby \ha“mrguf 2\b" _gb _f K M<> GZ gZKklr
lj _[h\Zgby d lhqghklguf iZzjzf IjZf kbkl_fu h[jZ[hldb ~"Zg¢
KH>G hij_~_eyxlky ~hd&dROGOATROL, 1997; EUROCONTROL

@ Lj _[h\Zgby ih Ihqghklb \ Zwjh”*jhfghc b IjZkkh\hc
ij_"klZ\e_gu \ LZ[ebpZo b khhI\_IklI\_ggh
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LZ[ebpZAg¥Zq_gby ~“himklbfuo kj_"*gbo d\Z*jZlbg_kdbo hl

\ dlhjz khklhygby <K gZ \uoh”_

h[kem b\Zgby

KH>G \ Zwjh~jhfghc al

Lbi A\b*_gby

1Zjzf _1j

JZ\ghf_jgh  >\b  _gb_ | |
M\b>_gb_| mkdhj_gb| JZa‘hihl
KDH hij ~ e _gby df 60 f 180 f f
KDH hij_~_e_qgby il
Kdhjhkib ok fk ok

KDH hij_~ e _gby ir

mleZ

N¢

N¢

N¢

LZ[ebpZAgZq _gby ~“himklbfuo kj_"*gbo d\Z*jZlbg_kdbo hl

\_dlhjZ khklhygby <K gZ \uoh”_

KH>G \ ahg_ jZchggh]h |

Lbi A\b"_gby

1Zjzf 1 . \
- JZ\ghf_jgh  >\b  _gb_ | |
M\b _gb_| mkdhj_gb| JZa‘hihl

KDH hij_~ e _gby dH f 400 f f
KDH hij_~_e_qgby il

Kdhjhkib ok fk tk
KDH hij_~_e_gby if 5 5 5

mleZ
Hkgh\gufb bklhgqgbdZfb bgnhjfZpbb h iheh  _ghbt

jZ"bhehdZpbhgghf dhgljhe_

jZ"bhehdZlhju
\ sZl _evgh]h
ijhp_~“mjghf

aZ\bkbfh _
ihal\heyxl

dhhj*bgzl <K

fhe |

b ij _"klZ\e_gu \ LZ[ebp_
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yleyxlky
fghl]hihabpbhggu_
Z\IhfZlbqg_kdh]h
dhgljhe _
gZ[ex"_gb
hij N eylv
gZ[ex™_gby h[ez”rZ |

i_j\bggu_
kbkl_fu gZ[ex™_gby

IJE D

aZ\bkbfhlh -<gZ[ebib_gby

lhqghklguf

ba Ibih\
lhgghklgufb
iZjzf_1jzf

bkihevah\zZlvky dhgljZzdligh_
<A§|quaZggu_ \ur _
dhhjrbXyZIluDZ<Kuc
jZaebqgufb
Lj_[h\Zgby d
hij " eyxlky klZgEUJRAEONFIROL

kbkl_fu gz
kbkl_
iZjzf 1jz
kbkl

=HKL J -2001, 2001]



LZ[ebpZLhaeghklgu_ iZjZf lju kbkl_f gZ[ex~_gby

Lbi k_gkhjz KDH ih Zabfm KDH ih jZkklhygl
IJE z f
<JE z f
FIKG \ ahg_ J - f
FIKG \ ahg_ :> - f

AG - lj_[h\Zgby hlkmlkl

>ey k]eZ b\Zgby kemqZcguo hrb[hd baf_j gby Z |Zd
kdhjhklb mkdhj _gby tkdmjehbhc<K [jZ"bpbhggh bkihe\
ijhp_"mjZ nbevljZpbb "Zgguo gZ[ex™ _gby hkghfNZggdZy ¢
beb nbevlj_ \azZbfh”_ckl\mxsIMM)ffyaakev 8ar-Shalom, 2001,
Kug_\ @ dhlhjZzy bkihevam_ | \ dZg_kI\_ gZ[ex"Z_ fu
baf _j ggu_ dhhj?*bgZlu <K

<ha”mrgu_ km~Z h[hjm~h\Zggu_ hI\SIqlkkdAkIh[gu bf
i _j_"Z\ZIlv \ hl\_| gZ aZijhk "hihegbl_evgmx dbg_fZlbq_
hij _~ e _ggmx [hjlh\uf h[hjm~h\Zgb f KkBDS jj 4bkbKy \
hi\_lguo dh”h\ jS >hlfBeh  _gb @ | _j g_gv “hihegbl e
bgnhjfZpbb kh”_j " BBS¢kybkljZo ijb\_~ g \ I[Z[ebp_

LZ[ebpZKh4 j~Zgb_ hk8BSgubbkljh\ hi\_Iguo dhAI8\ j “bfz

Ghf BDSj ]bkljZ Bgnhjfzpby kh~_j"BBEyklbkljZo

4.0 < jlbdZevgZy kdhjhklv <K
5.0 Iml_\hc m]Jhe b iml_\Zy kdhjhklv
6.0 FZ]gblguc dmjk b ijb[hjgZy kdhjh

GZa_ fgu_ kbkl_fu gZ[ex" gby SJEIKG bfkihkh[gu
i _jbh”bg_kdb aZzijzZrb\zZlv m kZfhe Iguo hI\_Bpsdh\ k
j_1bkljh\ b \u~rz\Zlv wlm bgnhjfZpbx \ KH>G kh\f_Kklg
dhhj*bgzl <K dhlhju_ ihemqg_gu \ur_i_j gbke_ggul
gZlex™ _gby g_azZ\bkbfh hIBB® 4} _jbXkdgjhyw Ihemqgz fZy |Zq
h[jZahf "hihegbl_evgZy bgnhjfZpby fh™ | [ulv blpihewah)z
ih\ur_gby Ihgghklb baf_j gby dhhj*bgZl <K

>ey h[t_"bg_gby dhfie_dkbjh\Zgby "~\mo jZkkfhlj
bgnhjfZpbb h izZjzf ljZo "\b" _gby <K k p_evx ih\ur_gby
\_dlhjZz khklhygby <K fh]lml bkihevah\ZIvky hilbfZevgu_
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DzZefZgZ ND jZkrbj_gguc ND nbevlj gZklbp b *j JZKkK
nbevljZpbb bgnhjfZpbb gZ[ex” _gby dhlihjZy mqgblu\.
baf j ggu_ dhhj*bgZlu <K gh b agZq_gb_\ _dlhjZ kdhjfF
bgnhjfzZpbb kh”_j " BBSgkybklj_ < dZg_kI\_ dhfie_dkbj
nbevljZz [m”~_f bkihevah\ZIlv nbevl] \aZbfh®_ _ddMmxsbo
lj_fy Ibizfb ~\b" _gby jzZ\ghf_jgh_ ~\b " _gb_  ~\b"_gb_ |
jZa\hjhl <K DZzZ ~hfm Ibim ~\b" _gby khhI\_IklI\m_I| k\hc
jZa\hjhl <K hibku\Z Iky g _ebg_cguf mjzZz\g_gb_f ~\b
nbevljZpbb g _h[oh”bfh bkihevah\Zlv jZkrbj_gguc ND

< h[s_f kemqgZ_ ijhp_"mjZ nbevljZpbb dZ ~"hc fh”
hibku\Z_Iky ke_"mxsbfb \ujZz  _gbyfb

X't W o), W
Pt W F(WPR)FT( Q(W

KR WHPE T R (1)
Kt w P peT(sR
X@ Xt KE byt W OHXE Y,
FR W Pt WKt BHP( W
]/\
~ x@-\_dlhj khklhygby
X¢) - hp_gdZ \_dlhjz khklhygby
y(t m-"Zggu_ gZ[ex"_gby
h(X(t) - nmgdpby gZ[ex”™ _gby
H-ydh[bZg nmgdpbb gZ[ex” _gby
f(X(t), - nmgdpby w\hexpbb khhl\_Ikl\mxsZy fh? _e
F(im-ydh[bZg nmgdpbb w\hexpbhb
Qi - dh\ZjbZpbhggzZzy fZljbpZ \ha[m ~"Zxsbo rmf
"\b® _gby
R-dh\ZjbZpbhggZy fZIljbpZ hrb[hd baf_j gbc
P - hp _gdZ dh\ZjbZpbhgghc fZljbpu \_dlhjZ khklh

< kemqgZ_ bkihevah\Zgby imiy\hihe&dbphkiloc k [hjlZ <
NZggu_ gZ[ex™_gby bf_xI \b~

(0 %’ ; (2)
) i

Nmgdpby gZ[ew*@gby “"klZ\ey | kh[hc _~“bgbqggmx fZljbpm
KiIjmdIimjgZy ko_fZ nbevljZ \aZbfh”®_ckl\mxsbo fh"_e
gZ jbkmgd_
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Jbkmgh&KljmdImjgZy ko_fZ nbevljZ \aZbfh”_ckl\mxsbo

>ey hp_gdb dzq_kI\Z 1jZ_dlhjghc h[jZ[hldb ijb bkihe
kdhjhklb ihemgZ fhc hl [hjlh\h]h h[hjmAh\Zgby <K
fZl_fZIbg_kdh_ fh”A_ebjh\Zgb_ 1ZjZf _lju fh~_ebjm _fuo kt

khhi\_I1kI\h\Zeb iZjzf 1jzf ijb\_~ _gguf \ LZ[ebp_
fhA_ebjm_fuo <K khhI\_IkI\h\ZeZ iZjzf_1jZfBdemg BHkdh]t
[USER MANUAL FOR THE BASE @ Lhqghklgu_ iZjzf lju baf_

iml_\hc kdhjhklb b dmjkzZ khhlI\_IklI\h\Zeb ~Zgguf ijb\_"_

LZ[ebpZ Lhgghklgu_ iZjzZf lju iml_\hc kdhjhklb b dmjkZz
ijb fzI_fzlbgq _kdhf fh”_ebjh\Zgbb

1ZjZf_1j AgZq_gb_ KDH
Iml_\Zy kdhjht¥ f Kk
Iml_\hc m]he y4
J amevlZlu fZzl _fZlbg_kdh]h fhr _ebjh\Zgby [ a

bgnhjfZpbb h iml_\hc kdhjhklb b k __ bkihevah\Zgb_f ijb
b khhI\_IkI\_ggh
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LZ[ebpZAgZq _gby ~himklbfuo KDH \_dlhjZ khklhygby <K
[ _a bkihevah\Zgby bgnhjfZpbb h iml_\hc kdhjhklb

Lbi "\b"_gby
1 ZjZf_1]j JZ\ghf_jgh  >\b  _gb_ | .
Mb _gb_| mkdhj_gb| JZaihihl
Zth"jhngy ahgZ ~"bki_lg_jkdh]h h[kem'b
RMS hij _
dthAng| f 156 f f
RMS hij_
iml \hc kdhj Fk fk fk
RMS hij_ 5 5 5
iml \h]h m
\ahg_ jZchggh]h p_gljZz
RMS hij_
dthAng| f 324 f f
RMS hij_
iml \hc kdhj fk fk fk
RMS hij _ 5 5 5
iml \h]h m

LZ[ebpZAgZqg _gby “himklbfuo KDH \_dlhjZ khklhygby <K
k bkihevah\Zgby bgnhjfZpbb h iml_\hc kdhjhklb ihemqgZ_

Lbi "\b*_gby

1 ZjZf_1] JZ\ghf_jgh  >\b  _gb_ | :
Mb'_gb_| mkdhj_gb| JZa‘hinl
Zth"jhngy ahgz ~bki_Ig_jkdh]h h[kem I
RMS hij _
dth’\ngI f 621 f
RMS hij _
iml \hc kdhj fk fk fk
RMS hij_ 5 5 5
iml \h]h m

\ahg_ jZchggh]h p_gljz

RMS hij " e

dhhj’\ng_I f 1481 f
RMS hij_
iml_\hc kth fk fk fk
RMS hij_ < < .

iml \h]h m z z z
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Ba kjZ\g_gby ~"Zgguo fZl_fZlbg_kdh]h fh” _ebjh\Zc
bkihevah\zZgb_ iml_\hc kdhjhklb \ dzZq_kI\_ gZ[ex"Z _f
nbevljZpbb ih\urZ | IThqghklv hp_gdb dhhj2bgzZl <K gZ
hp_gdb kdhjhklb gZ Ke_"m_1I| hif_Iblv qlh ih\ur_gb_
kdhjhklb <K iha\lhey_ | m\_ebqgblv ]Jhjbahgl ijh]jghaZzZ Ihqg
glh hkh[_ggh \Z gh \ kbkl_fZo ij_"kdZazZgby b ij_"hlI\jZs_
dhgnebdlguo kblmZpbc Z 1Zd" _ ihkljh_gby hg_j "~ c aZ
mkeh\byo \ukhdhc bgl _gkb\ghklb \ha“mrgh]h "\b" _gby

lj_~“eh” _ggu_ f_Ih”u nbevljZpbb fhiml [uhdijddbghb fkud b o
k _dlhjZo 1*_ _"bgkl\_gguf bklhggbdlefyxbigyhkbkdbbu y\AG
dhgljzdligh]lh IbiZ beb \_sZl _evgu_ kKl Zfab pgin\Zfdplgy kdh

;B;EBH=J:NBQ?KDBC KIBKHD

1. =EH;:EVGUC :WJHG:<B=:PBHGGUC IE:G G: Dot 9750]]
AN/963,Q I\ _jlh_ ba~Zgblh#

2. =HKL J - Kbkl _fu \lhjbgghc jZ"bhehdZpbb ”"ey m
\ha”mrguf "\b"_gb_f H[sb_ | _ogbq_kdb=hkklgg\bgjl +

3. ljbeh™ _gb_ d Dhg\_gpbb h f ""mgZjh~ghc ]jZ ~"Zgk
:\bZpbhggZy we_dljhk\yav Lhf ,9 Kbkl_fu gZ[ex”_gby b bjc *mij_"
BarZgb_ iylh_ Bxev ]h~Zz
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M > [B21.396.67

DLM:EVGHKLV <G?>J7?GBY L?F:LBDB KHA>:GBY J:>BHMIJ:<EY?
FH>?EB K:FHE?L: K ><B=:L?E?F <GMLJ?GG?=H K=HJ:GBY >E
DMIJK:GLH< <MAH< =: G: ;:A? KH<J?F?GGUO DHFIE?DLMXSBC

lihdhi_gdh\ > H

FZjg_gdh B |
Juevkdbc :hiDebhZe F=LM =:
] Juevkd
JZkkfhlj gz f Ih~"bdZ ihkljh_gby fh® _eb \hamrgh]h k
\k_ wlZiu hl kha”Zgby q_jl_~_ ¢ fh*_eb ~h ijh\_~»

bkiulZgbc |[jh\_* g h[ah] dhfie _dlmxsbo ba”_ebc ¢
ijbf _lIgu_ azZljzZlu gZ ijhba\h~kl\h » ckl\mxs _]h h[jZap
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Dexq_ \u_ kehiZ ev g _lujzolZdlguc Z\bzZfh"_evguc
kK _j\hijb\h~ djueh we jhgu nxa_ ey riZglhmlu klZ
\ukhlu dbev jmev gZijZ\e _gby

ljbh[j | _gb_ Z\bZpbhgghc ki _pbZevghklb g _ jZaju\
g _h[oh”bfhklvx ijb\e_qg_gby \ ijhp_kk h[mg_gby h[jZa
| ogbdb 7~ey gZ]Jey~gh]h \hkijbylby h[mgZxsbfbky keh
ijhp_kkh\ ijhl_dZxsbo ijb ih”]hlh\d_ b ijhba\h”?kI\_ ihe_
km~h\ ljb\e_q_gb_ j _Zevguo h[jZaph\ Z\bZpbhgghc |
[hevrbo wdhghfbg_kdbo aZljzZl <g_"j_gb_ \ mqg_J[guc ijh
kms_ klI\_ggh kgbablv azZljZlu ih\ukblv gZ]ley”~ghklv ijh
|Zd" _ ih\ukblv bgl_j _k b fhlb\Zpbx h[mqgZxslboky >DZjih\Z

ljhp_kk kha”Zgby fh” _eb \ha”mrgh]hglknyZpnZIp _k \WHh]}
dhgdj _Ighc fh”_eb dhlhjZy h[_ki_qgbllZzyeZgdhad p @ Zigk
wdhghfbg_kdb [m”_| f g aZljZlghchflfhr"redjhbk kEAlkb\Zeh
g_kdhevdh kZfhe Ih\ GZ \u[hj [ueb_ikZ2#&\éu gz tEd b
J >0Zjmd @ Ba wlh]h kibkdzZI|fude dadjzZg dh]l]h "ebgZ nx
bf | [hevr__ agZqgq_gb_\-hlebf4bJhdkZa&Zeky kZfuf [hevrb:
ebg _cd_ ij _"klZ\e_gguo fh™ e c qllv dZktEZApeth Nul[jZ _s_
f_ gvr_ qglh ih\ebyeh gZ | _ogbq_kdbfh?"o2pZdkypkjldelbkv
kZfhe |h\ bkdexqbl_evgh [bieZgu I|Zdkidg®\Zedjueklhktjgb\
iheh” _gb_ \ \ha”mo_ kha”zZ\Zehkv heevrglhhMZ\#Zghc fk gvrr
gZ]jmadm gZ djuevy flhuwe éb[jZy -aZ lea Jdhklb _]h dhgkljmdj
bf | ihqglb ijyfhm]hevguc nxa_ ey b]jhemdhidbgb ]l ~jm]
\ur_ ijb\_"* gguo kZfhe_ |h\ >Zgguc kafge[duly\&y¥fhley Ihf
kha”"Zgguf gZ [Za_ Zglebckdh]h jZz&a\_ %gbdglZ\Zx\Zmkjlhegb\h k|
fZeuo kdhjhklyo

Bkoh”y ba \u[hjZ fh”_eb kibighVhy mklZgh\dzZz <K ij_"I
kh[hc g _luj_olzdlguc "\b]zl _ev \gmI$686 BH kit gk

Jbkmghd) HujzolZdlguc Z\bzZfh”® _evguc "\b]Zl _ev $63
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>Zgguc M\Db]Zl_ev bf__ | h[t_f dm[ kf fhsghklv ~Z
h[_ki_gbl fh” _eb dhibcguc ihe | | Zebklbgguc a\md \
\bjzZz ¢ Z 1zd _ aZ kg_l qg_luj_olzdlghc dhgkljmi
h]_ki_qb\Z_Iky wdhghfguc jZkoh” Ihieb\Z Lhieb\gZy kbl
kqg_| h~rgh]lh [ZdZ h[t_fhf fe glh h[_ki_qgbl ijh~*he bl
ithalhebl emqr_ bamqgblv fh? _ev

ljb ijh_dlbjh\Zgbb we_dljhh[hjm~h\Zgby <K b
kK _j\hijb\hHitecHS jbkmghd

Jbkmghd& _jxhijb\HitecHS311
>Zggu_ k_j\hijb\h?u ijb\h2yl \ A~ ckl\b_ jmeb mijz\
we jhgu |mev gZijZ\e_gby jmev \ukhlu b aZkehgdz

mijZ\eyxs _]h we f glZ bkihevanOplikg ijbbffghhd dZgZeh\
mijZ\e _gby jbkmghd

Jbkmghdjb +fg bQ@ptima 6
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ImevIihf mijZ\e _gbyAukewy |ky == jbkmghd

Jbkmgh déuroea 9

>79ggZy we_dljhgbdz \azbfh”_ckl\by fjhifmha¥heblhi_
]b[dh gZkljhblv fh" _ev ”"ey ibehlbjh\Zglxy "Dévghklliveb
rbjhdbc ki_dlj "bzizahgzZ gZzZkljh_d Iblzfgh_£ B e kedyg dH
gbd-d¥Z”~fb_\uc r_klb[Zghqguc Zddmfmeylhj \uhZxsbc

gZijy _gb_ \ < ”Ney iblzZgby jZ"bhziiZjZ\dggh]h fc
ZddmfmeylhjZ hjb_glbjh\hqgh $qg Mey iple"he\bl_av
ih~azjy~db

ljhp _kk ijhba\h”?klI\Z fh”_eb kZfhe 1Z kh”~_j bl g_kd
i _j\mx hqg_j _~v khanzZ _|ky q_jl_~ fh~_eb \ \u[jZgghf fZkrl
jZafZo \_jog_]h djueZ fh”_eb khklz\ey | f qg_]h \ih
bkke ~h\Zgbc Zwjh~bgZfbq_kdbo o0ZjZdl_jbklbd < _jog.
fhr _eb bf_xI gZ[hjgmx dhgkljmdpbx [Ih _klv hI*_evgh
g_j\xju b kljh]ZIvky i_j_"~gb_ b azZ”~gb_ djhfdb djuely \ b
wlhf bf x| jZagmx ~ebgm G _j\xju \uj_aZxlky ba [Zeval
Djhfdb b ehg _jhgu kha”Zxlky ba ebih\hc “hkdb WIb
ijhggu_ b gZ”®_"gu_ iehkdhklb ey fh”_eb dhllgj\u [dn*m]|
[hevrbgkl\m gZ]jmahd jbkmghd

Jbkmghdhgkljmdpby \ _jog_]h djueZz
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GZ ke_"mxs_f wlZi_ ba fhizZgjjuZxlky riZg]lhmlu ”"e
nxa_ ey Z Z riZglhml ghf_j [mMm~ | ba ff nZg_ju 1Zd «
dj_iblvky kbeh\Zy mklZgh\dZ Ihemqg_ggu_ kljbg]_jZ \
fhglbjmxlky \ iZau \uj_aZggu_ \ riZglhmlZo b kde_ b\Z_
hirb\Z _Iky "\mofbeebf Ijh\hc [Zevahc "ey m\ _ebqg_gby i
jbkmghd

Jbkmghdhgkljmdpby nxa_ey Z

>Ze _ ih ijbgpbim k[hjdb \ jog _]h djueZ Kkh[bjz f
klZ[bebaZlhj jmev \ukhlu we_jhgu dbev b jmev gZijZ\e

Jbkmgh&KlZfbebaZlhj b jmev \ukhlu
GZ ke_"mxs_f wlzZi_ ijhbkoh”bl mklzZgh\dZ b ih~”\_

ijhly]l]b\Zgb_Ijhkh\ mklzZgh\dZ rZkkb "\b]Zl ey b mklZg
Ilhke ~Zgguo ~ _ckl\bc fh” _ev ih”e_"bl h[ly'd_ jbkmghd
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Jbkmghdhlh\uc nxa_ey fh” _eb

GZ azZdexgbl_evghf wlzi_ k[hjdb ijhba\h”blky gZI
ihdjzkdZz ijh\ _jy _Iky ijhgghklv dj_ie_gbcbf FH™ \dv Ih
ihdZaZgguc gZ jbkmgd _

Jbkmghdhlha\Zy fhr _ev kZihe 1Z Ih
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Bkiulzgby fh”_eb Hgb ijh\h”*ylky \ hldjulhf ihe_ Kk
ihehkhc "ey \ae |Z fh*_e ¢ <ae_ | gZ gh\uo fh*_eyo \k_
ith\_~ gb_ fh* _eb g _ij_~kdZam_fh_ Ihke_ \ae IZ \uiheg)
fhr _eb ~ey “hklb  _gby ijyfhebg cgh]lh ihe 1Z [_a mqZKkl
lehkdhklyo >Ze__ ihke_ I|h]l]h dzZd fh”_ev hlljbffbjh\z
\bjz b \e_\h b \ijz\h b ijh\_jy Iky mklhcgb\hklv fh"_
hij ~ ey |ky ijb dZdbo m]JeZo gZgbgZ I|ky k\Zeb\Zgt
\uihegy | ~“Zggu_ nmgdpbb aZ kq_ | ~“\mo djuev_\ | I
bkiulZgbc \uihegy Iky ihkz~dZ

Bkoh”y ba j_Zevguo ijbf_jh\ \j f ggu_ kjhdb gZ j_Z
ijh_dlz \ kj_~g_f azgbfzxl hl ]h*Z ~h ihemlhjzZz e | P_
h[hjm~h\Zgb_ b jZkoh”gu_ fZl _jbZeu khklZ\ey | ihjy~d.
hfhjm~h\Zgb_ b jm[e_c gZ nxa_ey b jZkoh”~gu_ fz
nZg_jZ "~hkdZ [ZevaZ I|ljhku rZkkb ”"ey k[hjdDb

>hklhbgkl\hf "Zgghc jZ[hlu y\ey |ky Ihl nZg\eyylhkyh"_
fZkrlZ[ghc dhib_c j_Zevgh]h kZfhe_ |Z b fh _| mqgZkl\h\Z
\k_jhkkbckdh]h deZzkkZ K ihfhsvx “Zgghc fh”*_ellbjuh gh ij
ijb[hju kzZfhe |Z 1Zdb_ dZd \Zjbhf_I}] b mdZaZl_ev kdhjh
fhr _eb k "\Db]Zl_e_f \gmlj_gg_]h k]JhjZgby <K \u]ey”~bl [h
dzd ih \b m [zZd b ih a\mdm \h \j_fy ij_a_glZpbb b
lyl]h\hhjm ™ _gghklv ihalhey | \uihegylv fgh  _klI\h nb}mj ib
we dljh™\b]Zl_ey k IZdhc ly]lhc ihijhklm g | D fbgmkzf
p_9gZ gZ lhieb\h ~ey ~Zggh]h ~\b]Zl ey 1Zd ddqlb ]Zece
ebljz klhbl ihjprtikkyq jm[e_c gZ ~Zgghf h[t _f_ fu fh™ _f
ithjy*dZ iheguo ihe_Ih\ b kmffZjgZy p_9Z gZ h[hjm~*h\Z

;B;EBH=J:NBQ?KDBC KIBKHD

1. DzZjih\z E IB*"]hlh\dZ ki_pbZebklh\ ]jz'*ZgkdhzjZg\b¥pbb
[ _ahiZzkghklb \ha”mrguo i_j_\hahd E B DZzjih\z > dgkdbdblbq
F=LM =:20%1. %« +tK  -107.

2. O0Zjmd :;hB\u_ kZfhe_lu <lhjhc Fbjh\hc F BBa®Z)malv ki\h
W d k,f2013. + k

M>D

F?LH>BD: HIJ?>?E?GBY KHKL:<: KJ?>KL< J:>BHL?OGBQ?KDH-=
H;?KI?Q?GBY IHE?LH< B :<B:PBHGGHC WE?DLJHK<YAB G: :WJH

Jm[ph\ ? dZzg”™ | _og gZmd
;Z[hrdh E G
KzZgdl_|_j[mjlkdbc JThkm~Zjkl\_gguc mgb\_jkbl_| ]jZ " *Zgk

] KZgldll_j[mj]
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< gZklhys__ \j_fy \ N_"_jZevguo Z\bZpbhgguo ijZ\bge"Zp bk mI
ih Ibih\hfm khklz\m kj_~kI\ jZz*bhl_ogbqg_kdh]h h[_ki ghcgby ih
we_dljhk\yab Z 1zd" _ hlkmlkl\m_I f_Ih~bdZ h[hkgh\Zgby \g_~
h[hjm~h\Zgby gZ Zwjh~jhf_ AZ~Zqm fh gh j _rblv jZajZ[hldhc
hiulm ijbf_g_gby ih~"h[gh]lh IZ][_ey \ KKKJ h~gzZdh [he__ ijh™
yley |ky jzZajz[hldz f_Ih*bdb h[hkgh\Zgby khklZ\Z h[hjm?”
ij_"eZlZ _|ky gZ hkgh\_ klZlbklbg_kdbo ~"Zgguo hugzZsibghy¥ dh
kms_klI\mxsbo Zwjh~jhfh\ IThemqg_ggu_ |j_g”u fh'gh bkiheva
khklz\zZ j_dhgkljmbjm_fuo beb ijh_dlbjm_fuo Zwjh”jhfh\

Dexqg_\u_ kekj\z*kI\Z JLHI b :WK hkgZs_gb_ Zwjh”jhfz jz~"I
h[ _ki_qg_gb_ihe_Ih\ |Z[]_ev hkgZs _gby

<\_"_gb_

< gZklhys_ _ \j _fy gZ[ex™Z _|ky | _g”™_gpby \hajh ~ ¢
1iZ "Zgkdhc zZ\bzZpbb \ Jhkkbb \ k\yab k gq_f h b~z |
\hkklZgh\e gb _ b kljhbl_evkl\h [hevrh]h dhebq_ ki
>Dhfie_dkguc leZg fh™ _jgbaZpbb b jZkrbj_gby
bajZkljmdIimju gZ i_jbh”~ 2h |hrz J _]bhgZev
kbkl fguc we f gl fZ]bkljZevghc bgnjZkljmdIimju@

< k\lyab k wlbf ZdimZevghc klZgh\blky aZ”~ZqZ hij_
khklz\z kj_~klI\ jZ~"bhl_ogbqg_kdh]h h[_ki_qgq_gby ihe Il
we dljhk\yab JLHI b WK D kh Ze _gbx \ ~ ckl\mxs
Z\bZpbhgguo ijZ\beZo hlkmlklI\mxI| Ibih\u_ khklZ\u h[hjm’
Z lzd”_ g _ | f_Ih~bd ih h[hkgh\Zgbx gZebgby Ih]J]hybeb b
P _ev "Zgghc kigl¥4®dhzxblv ih"oh” d hij_~ e _gbx I|j_[m_fh]
kj _~kI\ JLHI b :WK bkoh”y ba klZlIbklbg_kdbo *"Zgguo

:gZeba hiulZ hij_~ e _gby khklZ\zZ kj_"~kI\ JLHI b :WK

< -80_ ]h”u ijhreh]h \_dzZz \ KKKJ _ " _]h~gh \\h”be
"hklZlhggh [hevrh_ dhebqg_kl\h Zwjh”*jhfh\ jZa&egbqgu
hij_~ e gby khklz\Z jZz~"bhl_ogbqg_kdbo kj_~klI\ JLK
Ibih\u_ \ZjbZglu hnhjfe _ggu_\ \b™_ [Z[_ey hkgZs gby

LZ[ _ev hkgZs _gby ij_"mkfzljb\Ze fbgbfZevguc i_j_q_
"ey Zwjh”~jhfh\ jZaebgguo deZkkh\ dhlhju_ fh]leb ijbgbfZ
\ha“mrguo km~h\ <K >LZ[_ev hkgZs_gby Zwjh”~jhfh\ ]j
kj_~kI\Zfb jz~"bhl_ogbq_kdh]h h[_ki_qgq_gby b k\yab @

ljb wlhf \\h*"bebkv jZaebqggu_ deZkku Zwjh”*jhfgh
ijhkljZzgkl\Z \ aZ\bkbfhklb hl dezZzkkz b j_"bfzZ jZ[hlu Zwj]j
gbkezZz h~rgh\j_f_ggh h[kem b\Z_fuo <K

Lbih\hc khklz\ kj_~kI\ JLHI b WK ij_"klz\e_g \
mdZaul\Z_|ky gZ g_h[oh~bfhklv gZebgby IljZkkh\h]h h[akF
HJH Zwjh”rjhfgh]lh h[ahjgh]h jZ~bhiehdZz\IhjfZ|bhEkdh]
jZ"bhi_e_glZlhjz :JI jZ"bhl_ogbg_kdhc kbkl_fu [eb
JK; G hi™ _evghc ijb\h~ghc jZ"bhklZgpbb HIJK
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jZrbhehdZlhjz 1JE jzZz~bhfZygghc kbkl _fu JFK  h[hj
ihkzAdb HKI Z 1zZd>_ kj_A~kI\ jZAbhk\yab ~_dzf_Ijh'
f ljh\h]h F< AbziZahgh\

LZ[ebpZFbgbfZevguc khklZ\ kj_~kI\ JLHI b :WK gZ Zw

Dezk| GZ[ex” _gb| Gz\b]zZp Ihkz~dZ | JZ~bhk\
ZwjhAj

HIELLHJE |:JI| JK;Q HIJK IJE| JFK HKI| >DF4 F<

+ + + + + + + + + +

+ + + + + + + + + +

< + + | + + + + + | 4+ + +

= + + | + + + + + + + +

> + + | + + + + + + + +

ljb hij_~ e _gbb khklz\zZ kj_~kI\ JLHI b :WK 7~ey ]hjgu
jZ\guo mkeh\byo wdkiemZlZpbb gZagZqZeky Ibi gZ d
kj_~kI\ jZz"bhk\yab fh] baf_gylvky ijbf_gbl_evgh d ihlj_
ZwjhihjlZz k mqg_Ilhf h[_ki_qgq_gby [_ahiZkghklb \ wdhghfbqg
bo bkihevah\zZgby LZd Ijb g_h[oh~bfhklb fh gh Juel
jZaf s _gby gZ dhgdj Ighf Zwjh?jhf-"kdi2&h\g2DfFbx gZebq
jZ"bhp_gljZz \ "Zgghf j _]Jbhg_

?keb mkeh\by gZijbf_j j_ev_n f_klghklb g_ fh]
wnn_dlb\ghklv bkihevah\Zgby kj_~kI\ ij_~mkfhlj_gguo I
1iZ "Zgkdhc Z\bZpbb ij_~hklZ\eyeh gZ mlI\_j°~ gb_ azf_ |
e lghc kem'[_ kh]eZkh\Zggh_k GBB =: j_r_gb_ ey dh¢
h[ baf _g _gbb i _j qggy kj_~kI\ JLHI b :WK

:gZeba kms_kl\mxsbo |j_[h\Zgbc d khklZ\m kj_~kI\ JL

< jZggbo j "Zdpbyo N_~ jZevguo Z\bZpbhgguo ijZ\
kh” j"Zebkv 1j _[h\Zgby ih h[yaZl _evghfm gZebqgbx jz7
e _lgh]lh ihey JEK HEI \ Ihf kemqgZ_ _keb <Il h[hjm~h\Z
kbkl_ _fzZfb ihkKE~dba”gll blll  dZl _]Jhjbb >N:1 ©JZ"bhl_ogbt
hf_ki_gq_gb_ ihe_Ih\ \ha“mrguo km~h\ b Z\bZpbhggZ
1jiZ "Zgkdhc Z\bZpbb? @ < kms_kl\mxs_c¢ j_~Zdpbb
hlikmlkI\m _ | LzZd _ \ N:I « mdZaZgh qlh ey h[_ki_
jZchg_ ZwjhXkjhifbf_g_gb_f ]Jeh[Zevguo gZ\b]Zpbhgguo k
kbkl_f =GKK I|j_[m_Ilky h[yaZl_evgh_ gZebgb_ ehdZzZ
klZgpbc fhgblhjbg]Zz EDKF dhlhju_ fh]lml \oh”blv \ Kk
dhgljhendghjj _dibjmxsbo klZgpbc EDDK ljb wlhf gZ EI
hikns kl\eylvky aZibkv b o0jZg_gb_ bgnhjfZpbb =GKK
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hi_ jzZzpbyf \ jZchg_ Zwjh”?jhfZ < p_ehf ~_ ~Zggu_ N:I kh*
ih jZaf_s _gbx gh g_ ih khklZ\m h[hjm~Ah\Zgby

< N:I « bf _Iky IZ[ebpZ \ khdjZslZzdgghf \InkgZs_gby
hit_dlZfb jZ"bhl_ogbg_kdh]h h[_ki_q_gby ihe_Ih\ \ aZ\bk
lhqgh]l]h aZoh”~Z gZ ihkzZz*"dm Z |Zd _ "ey kemqgZy aZoh":
>N:I ©Lj_[h\Zgby ij_~tyley fu_ d Zwjh”*jhfzZf ij_"gZe
\ae |Z ihkzZz~db jme _gby b klhygdb ]jZz'"Zgkdbo \ha"mrg

LZ[ebpZHk#gZs gb_ h[t_dIZfb jZ~bhl_ogbgq_kdh]h h[_Kki_

<Il lhggh]h aZoh”Z gZ <Il aZoh"Zz
- ihkZ~dm ih
GZbf_gh\Zgb_ h[hjn | I m iib[hjzf
dzZl_]hjl dzZl_]1hjl dZIl_]hj
JFK +(1) +(1) +(1) *
EDDK +(1) +(1) +(1) +(2)
JEK HEI b beb -EFIKG * + +
HIJK beb HKI beb JF * * * +(3)
EDKF - - - +(2)
Kj_"kI\Z jz*"bhk\yab + + + +(4)
"bZiZahgZz
HJE i_j\bgguc h[ah *(5) *(5) *(5) +(4)
jZ"bhehdzlhj \lhjbq
hlahjguc jZ*"bhehdZl
jZ[hlZxsbc \ j_"bf_ «

ljbf _gZgb H[yaZl _evgh_h[hjm~h\Zgb _
J dhf_g”m_fh_ h[hjm~h\Zgb _
Fh™ _I ijh\h*"blvky hkgZs_gb_ JFK b beb EDDK
H[lyazZl _evgh_ gZebqb_ EDKF beb EDDK ”"ey Zwjh"jl
\uihegyxlky g _lhggu_ aZoh”u \ha“mrguo km”~h\ gZ ihkZ*dm ih kb]g
ljb gZebgbb JFK beb EDDK gZ Zwjh”jhf_ mklZgh\dZz
yley |ky g_h[yaZl _evghc j_dhf_g”m_fh_ h[hjm~h\Zgb _
H[{yazZl_evgh_ gZebqgb_ h[hjm~h\Zgby “ey dhgljhebjm _f
H[hjm~"h\Zgb_g_\eby | gZ dZl _]hjbx <II

K_jlbnbdZpbhggu_ Ij [h\Zgby ;Zabku j_JeZf _glbjm
oZjzZdl _jbklibdb kj_~kI\ JLHI b :WK Z 1Zd _ nhjfZl kb]c
kh” j°Z1 mdZazZgbc gZ g_h[oh~bfhklv gZebgby I|Ih]h bel
Zwjh”rjhf_ >K_jlbnbdZpbhggu_ Ij_[h\Zgby [Zabku d h[hjt

LZdbf h[jZzahf \ gzZklhys_ _ \j_fy hlkmlklI\m_| _"bgz
f ITh~"bdzZz ih hij_~_ e _gbx khklz\z kj_~kI\ JLHI b :WK
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G _dhlhju_ Ij_[h\Zgby fh 'gh gZclb \ N_~ jZevguo Z\bZpb

b « hrgzZzdh hgb g_ ho\Zlu\Zxl \k_ jZaghh[jZab_ kj_
>ey hij_~_e_gby khklz\z kj_"~kI\ JLHI b WK gZ Zwijt
jZajZ[hldzZ f_Ih*bdb _]h h[hkgh\Zgby hij_~ e _gby fbgbfzZ

F_Ih~ bdZ hij_~_e_gby khklz\zZ kj_"kI\ JLHI b :WK

J r_gb_ az”Zgb ih jZajz[hld_ f_Ih*bdb hij_~_e_gby
JLHI b :WK gZ Zwjhg‘\jhfoh£bfh kh[jZlv klZIbklbdm kms_
Zwjh”~jhfh\ Ijb wlhf kgblzZ _Iky qglh kms_kl\mxs__ h[hjm~
hl_ki_qgb\Z I Ij_ [m_fuc mjh\_gv [ _ahiZkghklb ihe_ Ih\

ljbf_j kh[jZgguo ~Zgguo ij_"klZ\e_g \ I|Z]e >
ihemqg_gu ba :Bl b iml_f hijhkZ jZ[hlgbdh\ kem [u
JZ"bhl _ogbg_kdh]h h[hjm~Ah\Zgby b k\lyab "Zgguo Zwjh?"j
glh \ b Ze g _h[oh”~bfZ bgnhjfZpby ih \k_f Zwjh~jhf
lj _[m_Iky agZlv g_ lhevdh iZkkZ bjhihlhd b h[t_f i_j_ \he
dhebq_kl\h \‘akk¥Ygihqguo hi_jZpbc qZklhlm b ozZjzdl_j
ijhbkoh”?ysbo \ jZchg_ Zwjh”~jhfZ b *"jm]Jb_ ~Zggu_ dhlh
k\h[h~ghf ~hkImi_ >H[t_fu I _j_\hahd g_j_a Zwjhi
=hkm”ZjklI\_gguc j__klj Zwjh”~jhfh\ b \_jlh?jhfh\ ]jZ2 ~Z
Jhkkbckdhc N_" jZpbb@

>ey |h]l]h qglh[fu hp_gblv azZdhghf _jghklb hkgZs gl
p_e _khh[jZzagh \\_klb bgl_]JjZevgmx hp_gdm ”"ey dZ 7|
gZ[ex™ _gby gZ\b]JZpbb ihkz~db b k\yab >ey wlh]h |
fghlhdjbl _jbZevghc hp_gdb

F_IhAbdZ fgh]lhdjbl_jbZevghc hp_gdb \ h[s_f \b*_ ~h
hrgzdh 7~ey j_r_gby ijZzdlbgq_kdbo azZ”~Zq fh gh \hk
mijhs_gqguf \ZjbZglhf

Hp_gdZ ijh\h”*blky \ khhI\_Tkl\bb kh ke_"mxsbf Ze]hjl
fghlhdjbl jbZevghc hp _gdb@

1) <u[hj bf_xsboky \ZjbZglh\

2) Hij_~ e _gb_ djbl_jb_\ ih dhlhjuf [m”_1 ijh\h”b
\ZjbZglh\

3) Hij_~ e gb_ beb ijbk\h_gb_\ _kh\luo dhwnnbpb ¢
djbl_jby

4) Hp_gdZ \ZjbZglh\ ih djbl_jbyf

5 Ih~rkg_I| \a\_r_gghc hp_gdb dZ ~h]h \ZjbzglZz

DzZd ijZ\beh ihke_~gbf rZ]hf y\ey |ky \u[hj hilbfZev
bkoh”y ba fZdkbfZevghc beb fbgbfZevghc \ aZ\bkbfhkll
>ey gZr_]lh kemqgZy \Z gh ihemqgblv bgl_]jZevgmx hp_gdm

Fghlhdjbl_jbZevgzZzy hp_gdz fh _I ijh\h~blvky iml_
bl jZpbc WIh ijhbkoh”bl ijb g_"hklZNudigjh ddjjpl dbghfbeb
g_ijZ\bevghf ijbk\h_gbb \_kh\uo dhwnnbpb_glh\
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LZ[ebpZBgahjfZpby h khklZ\_ kj_~kI\ g _dhlhjuo Zwijh

Kj_"~klI\Z :wjh~jhf
JLHI b =W . FZ]1Z~Z(d
Hjkd Khdhe Hohlkd I_gaZz Mkbgkoa
HJEL ESJEZ -2E JE 2
+ ’ Ebj4 F<JE +
F<JE ©Dihaz
©DjhgZ3 Ing
HJE :HJEB5 EbjZ "HJE K HJE :K | :HJE :K
cJ RDF-734, DF-2000,
DF-2000 - 31-75 RDF-734 DF-2000 - 31-75
tAG< ©KhgZj ©KhgZj5 ©OKHhIQ 2 g " ©OKhIQ @
VOR/DME N N DVOR-2000, J F :-90, N
- - DME-2000 JF>90 -
HKI JF- - K I:J-10c, | :JF-1s0, | '19-10C
F: JF =90, FJFR70 FJF75 FJF0,
' FIJR< D\ZjpFJF
JFK K 1-80, K 1-90, K 1-80, K 1-90, KI F,
dZl Jhjby [ | | | |
GLS EDDK- EDDK- EDDK-
2000 E D D-K-2000| E D D-K-2000 2000 2000
JLK - ky lhe -1: NZaZg Nzazg| V43749
H<Q NZaZg J
: NZaZd N Z a-4dg J
"bZiZahg J . N Z a-dg
Z7de-2® NZaZgl ©K_jby N Z a-4dg NZadgF
' N Z a-4dg NZa-4dg lhe -1
JLK k\yat |1 -500, N
"bZiZahg | L-1000, RX-2000H, ©;_j_az |1 -1000 A
| L-500 TX-2300H ©KhkgzZ g
©;jmkgbag
DezZkk
Zwjh~jhfZ < = < <
Ozjzdl_jb N N i N -
db <I1 f I I 7 2800145 |
lhdjulb _ knZevlh :knZewvwlh =jmgl ‘knZevllh @_e_ah]
<l [ Ihg [ Ihg f IZee [ Ihg g
1ZkkZ bjh
ihlhd g " 425652 30499 186175 g "
qg_e ]h"
| _j_\hadz
Jimah\ | g " 7810 930,28 11,44 g "
JZkkfhljbf h[sbc \b”™ f_Ih”"bdb fgh]lhdjbldpbZlewklvc
bf 1kKy\ZjbzZglh\ fh® e ¢ JLK gZ\b]JZpbb blykEédbk\galhe
. DZ'Ah_ kj_XIth «Q o0zjzdl_jbam_Iky jy~hf izjzf_Ijh\
izjzf _ljh\L A 1Zjzf _1jzfb fhlml [ulv  lhqgghklv g:

j_fhglhijb]h~ghklv

b "j

Z[khexlghc

beb

highkbl_
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p_e_khh[jZagh \\_klb wdki_jlgmx hp_gklimphbxébfkl\ijhk,
ij_~f_lghc h[eZklb ljb ZgZeba;, re&pwzZdgZhth]lh izjzf_1j
\u[bjZ_Iky \_kh\hc dhwhndhelbgglkl\h \_kh\uo dhwnnbpb_g
dhebqg_klI\m iZjzf _Ijh\ < _kh\u_ dhwnidp\Z glhuklivhdB&jphu\bel
bghlh iZjzf_1jZ ih kjZ\g_gbx k hklZevduwfd Kh]lrebgkg¥hd
dhwnnbpb_glZ hij ~ ey Iky j_rZ _fhc aZ"¥Xgklt\uo <_e€
dhwnnbpb_glh\ \ ijbgpbi_ fh]lml [ulv erjpfpZ]ayggklb L
m~Ah[kI\Z bo p_e_khh[jZzagh [jZlv dZd PhebkrmffZ "bgdhpu
dhwnnbpb_glh\ *he"gZ [ulv jZ\ghc

>ey hij_"~ e gby bgl_]jZevghc hp_gdb dZ ~"h]h \Zjb
|Z[ebpZ ijbf_j dhlhjhc ij_"klZ\e_g \ IZ][e

LZ[ebpZljbf j fghlhdjbl_jbZevghc hp_gdb

<ZjbzZgl 1ZjZf lju \ _kh\hc dhwkinbp| Bgl _]jZevg
1(0,2) |2(0,3) [3(0,1) « 1i(0,1) hp _gdz
1 2 3 1 « 4 3,4
2 1 1 5 « 2 2,1
3 2 4 1 « 1 2,8
n 3 1 5 « 1 4,0
DjZcgbc ijZ\uc klhe[_p 1Z]e Ij_"klZ\ey | kh[hc
hp_gdm\ZjbZgxXxZd Kk mq_Ihf \ _kh\uo dhwnnbpb_glh\ _]h i
GZoh”blky wlZ hp_gdzZ dzd

h
A Rk Rk Rk .. PK (1)

LZdbf h[jZzahf \hafh gh ij_h[jZah\ZIv IZ]e \ [Z[ebr
bgl ]jZevgu_ hp _gdb “ey \u[jZgghc dZI| _]Jhjbb kKghkdb eb
kj ~kI\ JLHI b :WK Z j _amevlZl ijb wlihf m~h[gh ij_~klZ\|
aZ\bkbfhklb bgl _]jZevghc hp_gdb hl 2~ebgu <II |1 Z
dhebqg_klI\Z ‘YakkZdhqgguo hi_jZpbc b | » jbk

Jbkmghdjbft j aZ\bkbfhklb bgl _]JjZevgh< lhpJigKb ‘b u
<ll
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ljb gZebgbb ~hklZlhqgh [hevrh]h gZ[hjZ "Zebugghhafl
beb ]jZnbq_kdhf \b”_ ihemqgblv aZdhghf_jghklb hkgZs _
Zwjh”?jhfh\ jZaebgguo deZkkh\ gZoh”ysboky \ jZag
hlebgZxsboky iZkZ bjhihlhdhf ljb azZz~Zgbb ~himklbf
hildehg gbc hl gZc™ _ggh]lh |j_g”~Z fh 'gh gZclb ZHwfh*jhfL
hkgZs gb _f bgl ]jZevgZy hp_gdzZ gb _ “~himklbfhc
jZajzZ[hlzZlv j_dhf_g~"Zpbb ey gh\uo ijh_dlbjm_fuo Zwjh?"j

AZdexq_gb _

AzZ"ZqZ hij_~ e _gby lj_[m_fh]lh khklz\Z kj_~kI\ JLHI |
j_r_gZ "\mfy kihkh[zZfb jzZajZ[hldhc Ibih\uo \ZjbZglh\ h}
hkgZs gby eb[h jZajz[hldhc f_Ih~*bdb hij_~ e gby khi
<lhjhc ih”oh” [he__ ijh"mdlb\_g [1zZd dzd iha\hey |
| g~ _gpbb \ baf_g_gbb khklZ\Z b o0Zjzdl_jbklbd kj_"~
ithlj _[m_Ilky jZajzZ[hlZlv _“bgmx f_Ih*bdm jZkq_1Z bgl.
kj_"~KkI\ beb hp_gdb \k_]h dhfie_dkzZ kj_"kI\ Zwjh
fghlhdjbl_jbZevghc hp_gdb b azZjZg__ h]lh\hjbbbv b@Z[h]
\_kh\u_ dhwnnbpb_glu <hafh gh ihlj_[m_Iky jZajyZdldZ q
"ey mqgq_I|Z j_]bhgZevguo hkh[_gghkl ¢ eb[h helmugZev
[ulv aZeh  _gu \ kZf Ze]hjblf _~bghc f_Ih~bdb

>ey dhjj_dlghc j_ZebazZpbb klZlIbklbg_kdh]h f _h”~Z h
JLHI b WK g_h[oh?bfh [m”~_I Kkh[jZlv bgnhjfZpbx h
Zwjh”~jhfh\ Jhkkbb \ b~ Ze £+ h[h \k_o glh ihlj_[r
ljm~Ah\uo fZl_jbZevguo b \J f gguo aZljzZIl KZgizhdd\hbBbdh[c
knhjfbjh\Zlv _~"bgmx [Zam ~"Zgguo k bgnhidihdl ¢blklkidKIZ
h[hjm~h\Zgby dhlhjmx fh gh bkihevah\zZlv \ *jm]bo bkke _

;B;EBH=J:NBQ?KDBC KIBKHD

1. =hkm~ZjklI\_gguc j__klj Zwjh~jhfh\ b \_jlh~jhfh\ ]jZ2 ~Zg
Jhkkbckdhec N_~ jZpbb >We _dljligghbt % hk hinti@/wwav.favt.ru/reestry-
aerodromy-vertodromy”~Z1Z h[jZs _gby

2. Dhfie_dkguc ieZg fh”_jgbaZpbb b jZkrbj_gby fZ]bkluwZevgh
gZ i_jbh~ ~h ]h~rzZ >mlI\ jzZkihjy _gb_f IjZ\bl_evkI\Zj@NFkl
2018.+ k

3. F_Ih~bdz fgh]lhdjbl_jbZevghc hp_gdb >WeJdlpifgghulclmikmjk
http://www.noos.pogovorim.su/viewtopic.php?id=3Z1Z h[jZs_gby

4. H[t _fu i_j \hahd q_j_a Zwjhihjlu Jhkkbb >We Jdljbhf§guc |
AhklImiz https//www.favtru/dejatelnost-ajeroporty-i-ajerodromy-osnovnie-proizvodstvennie-
pokazateli-aeroportov-obyom-perevo2 Z1Z h[jZs _gby

5. J ]bhgZevgzZy Z\kBgbyfgtac we f gl fZ]bkljZevghc bgnjZk
>We dljhgguc j_Xkmjkf@" h k! mtigs://www.aex.ru/docs/2/2018/11/%2028/2843Z 1 Z
h[jZs_gby

6. K_jlbnbdZpbhggu_|j [h\Zgby [Zabku d h[hjm~Ah\Zgbx JL
j_kmjk@ _"bf ~hklritgs//www.favtru/sertifikaciya-avia-tehniky-oborudovaniya-sertif-
trebovaniya-rtop *Z1Z h[jZs_gby
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7. LZ[_ev hkgZs _gby Zwjh”~jhfh\ 1iZ "Zgkdhc Z\bZphbh
jZ"bhl_ogbqg_kdh]h h[_ki_g_gby b k\yab >ml\ ijbdzZahfZFhbgmikb_ jkl
KKKJ hl fZj ] « Fm@ z=zxk

8. N:I ©JZ"bhl_ogbq_kdh_ h[_ki_g_gb_ ihe _Ih\ \ha”mrguo kn
we _dljhk\yav \ ]jz'~"Zgkdhc Z\bZpbb2 >ml\ ijbdZahfJRkgb&kdjkd\Z

N_~ jZpbb < hi hdl ] Vj_~ hl yg\ k ] @ +

9. N:I ©OLj_[h\Zgby ij_"tyley fu_ d ZwjayhdqZggujf_ "X \ae |-
ihkz~"db jme_gby b klhygdb ]jZz ' "Zgkld® o mha”mbgdZahkmPbgbkl _jkI'
ljZgkihjlZ Jhkkbckdhc N_~ _jZpbb <] Wijj_» Zh] ghy ] @ +
M>D

F?LH>U A:SBLU EBGBC :<B:PBHGGHC IH><B@GHC WE?DLJHK<

Jm[ph\ ? dZg” | _og gZmd
HiZjbg :* B
Fhklh\hc € F

'KZgdl _|_j[mjlkdbc J]Thkm~Zjkl\_gguc mgb\_jkbl | ]jz ' ~Zgl
2KZgdl | _j[mjlkdbc p_glj H<> nbebZe ©:wjh4aZiEZFby K
N=MI ©=hkdhjihjZpby ih Hj<>?2
] KzZgldll_j[mj]

< klzZlv_ jzkkfzljb\zZxlky \hijhku h[_ki_q_gby |j_ [ApEhbghd eb
we dljhk\yab 7~ey hj]l]ZgbazZpbb jzZ~bhl_e _nhgghc k\yab k \h
\gmljbZwjhihjlh\hc k\yab GZzZb[he__ ijh[e_fgufb nzdlhjzfb ijl
kdjulghklv jZz~"bhk\yab b h[_ki_gq_gb_ azZdjulh]h ~hkimiz d Z
jZ"bhk\yab >ey ZgZeh]h\uo ebgbc jZ*"bhk\yab ij_"eZ]Z _lky \g
kdj _f[ebjh\Zgby gZklhlgh _ k bg\_jkb_c ih”*"bZiZahgh\
dhf[bgbjh\Zggh_ >ey ebgbc i_j_"Zgb ~Zgguo ihfbfh k
j_dhf _g"m_Iky ijbf_gylv Ze]lhjblfu kd\hagh]h rbnjh\Zgby $(6 \
j_rblv ijh[e_fm [_kij_iylkl\_ggh]h “hkilmizZz d ebgbyflZdyab Ij_
ijh[e_fm Z~j_kZpbb \uah\h\

Dexqg_\u_ kebh\EZpbhggZy we_dljhk\yav jZ~bhl_e _nhggZy k\
kdj_f[ebjh\Zgb_ kdjulghklv k\yab

<\_"_gb_

‘\bZpbhggZy we dljhk\yav WK b]jZ_ | \Z°'gmx jhe\
[ ahizkghklb ihe _Ih\ ijb mijZz\e _gbb \ha”mrguf ~\b"  _gb
hjl]Zzgbam |ky ~ey h[_ki_g_gby p_gljh\ h[kem b\Zgby \h
H<> jZ”bhl_e_nhgghc k\lyavx k \ha“mrgufb km~Zfb
"NZgguo Z 1zZzd _ "ey h[_ki_q_gby p_gkhAkHEk>evgudjlkegin’

kl\lyavx k wdbiz Zfb <K | _jiysbo beb ihl_ji_\rbo [_~’
©JZ~bhl_ogbq_kdh_ h[_ki_g_gb_ ithe_Ih\ \ha“mrguo kn
we_dljhk\yav \ ]1jZz'~Zgkdhc Z\bZpbb? @

HidZa jZ"bhk\yab y\ey Iky hAgbf hAgh ba kZfuo hiZ
ijb hldZa_ kj_~kI\ jZ~bhk\yab b jZ[hlhkihkh[ghf kbklhyg
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kbkl_f <K kgblzZ_Ilky Z\Zjbcguf b ~bki_Ilqg_j "he _g ijbf_
f_ ITh*u M<> ljbgbgZfb hldZah\ fh]lml y\eylvky jZaek
>Dmevgbpdb®m”jydh\ @

1) ijhba\h”*kI\_ggu _ dZq_kI\h balhlh\e _gby | _oghbc
kh[fex® _gb_ ghjf ijb bo ijh_dlbjh\Zgbb b ba]hlh\e_
bkihevam_ fuo fZl jbZeh\ b we f _glghc [Zau

2) ijbjh~rgtiebfZlbq_kdb_ debfZlbg_kdb_ b ih]Jh”gu_
| _jjblhjbdbhlhjuo mklZgh\le _gu kj_"klI\Z :WK \ha”_ckl\b_ 1
f _klghklb b ih]h”u gZ jZkijhkljZzg _gb_ b ih”™\_j° \gogoklv il
"bZiZahgZ ijbf_gy_fh]h ey p_e_c¢ :WK

3) wdkiemZlZpbhggu _ g_kh[ex™ _gb_  Ij_[h\Zgbc
h[hjm~h\Zgby lj _[h\Zgbc ih h[_ki_g_gbx | _ogbqg_kdh]
lj _[h\Zgbc ih wdkiemzZIZpbb h[hjm”~h\Zgby :WK gbad
f_jhijbylbc ih ijhnbezZdlbd_ ihkl_i_gguo hldZah\ h[hjm~h
hldZau gbadZy beb g "hklZlhggZy d\ZebnbdZpby h[ken
ikboheh]bg _kdh_ khklhygb_ ~ “he ghklguo ebp \ jZae
we _dljhfZ]lgblgZy b ihf_oh\Zy h[klZgh\dZ \ ahg_ ”_cKkl\b
kbkl_f JLK k\yab \f_rZl_evkl\h *jm]bo ebp beb kbkl_f
hf _ki_g_gbx M<> g kmsb_ eb[h kemqgZcgueb[lmZjZo
\ha” _ ckl\by eb[h ijhba\h”"bfu_ k p_evx 1ij_"gZf_j _gg
hi_jZIblgimba\h~kI\ _ggh]h ijhp_kkzZ | _jjhjbafZz beb ~jm
\uaul\Zxsbo m]jham “ey [_ahiZkghklb ihe_Ih\ <K ijb M<>
ith h[gu_ ijbgbgu

>ey bkdexq_gby g _JZlb\guo nZdlhjh\ \ebyxsbo gZ
ebgbyf ©OA[HEY ij_"mkfhlj _gu ke ~“mxsb_ I|j _[h\Zgby >I
2013]:

i k\h_\j f gghklv hjl]ZgbaZplthbh¥kdhkby +t WK h[_ki_qb
mijZ\e _gb_\ gZagZq_ggh_\j_ fy

i gZ”_"ghklv k\yab [_ki_j KilhkdHghklw :WK h[_ki_qgb)
g _ij_julgh_mijZ\e_gb_\ ex[uo mkeh\byo b h[klZgh\d _

i h[_ki_qg_gb_Ilj_ [m_fhc kdhjhklb i_j ~Zgb bgnhjfZptk

i h[_ki_g_gb_ Ilj_[m_fhc ~hklh\_jghklb 1i_j ~Zqgb &
kil _i_gv Ihgqghklb \hkijhba\_~ gby bgnhjfZpbb \ imgdl_ ijb

i fzdkbfZevgZy wnn_dlb\ghklv b wdhghfbqghklv nn
we dljhk\yab

i kdjulghklv k\pltdexq gb_ jZkdjulby kh™_j"Zgby i_j_
bgnhjfZpbb b “jm]bo k\_~ _gbc ih"e_ "Zsbo azk_dj_q
khklz\ey | Thkm~ZjkI\_ggmx \_~hfkl\_ggmx beb \h_ggmx

i hlkmlkl\b_  ~hklmiz d \f_rzZl _evkl\m \ ~bZiZahg
we_dljhk\yab ebp b kbkl_f g_ hlghkysboky d ijhba\h”kl
1i1Z "Zgkdhc Z\bZpbb

Lji [h\Zgby ij_~tyley fu_ d :WK “he gu \uihegylvky
mjh\g_ 1Zd dzZd k\yav ijb ihe _Ighf h[kem b\Zgbb y\e:
_"bgklI\_gguf kj_~klI\hf bgnhjfZpbhggh]h h[f_gZ f_""m \
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Abki_Iqg_jhf M<> b ij_~klZ\ey | kh[hc i_j_~Zgm \k_o g_h]J[
Z 1zd _\azZbfh”™ _ckl\b_ \ jZaebgguo kbImZpbyo

:gZeba kms_kl\mxsbo g _"hklzZldh\ Z\bZpbhgghc we _d

DzZzd ihdzZau\zZ_| ijzdlbdz jy”~ lj_[h\Zgbc d WK \ g
\uihegyxlky g_ \ iheghf h[t_f_ K\h_\j_f _gghklv hj]Zgt
gZ™_ "ghklv | _ogbq_kdbo kbkl_ f ey ~ h[_ki_g_gby hj]z

ithemq _gby b kh\ _jr _gklhh\Zlgbykdbo agZgbc \ jZaebqgguo
gZmdb ihklhyggh]h ih\ur_gby d\ZebnbdZpdibg kdh]ly _
| _jkhgZezZ BLI b memqgr_gby kbkl_fu h[jZah\Zgby ki_pb
gh\uo b kh\j f gguo kbkl f k\yab b bo \g ") gb_gZ
ihklhyggh]h kh\_jr_gkl\h\Zgby ijZdlbqg_kdh]h hiulZz
h[hjm~h\Zgby b ebgbc k\lyab \ rlZlguo b g Ibibqg
g _ihkj_"~kI\ _ggh ijZz\bevghc wdkiemZI|IZpbb h[hjm~h\Zgby
Kk | ogbqg_kdhc "hdmf_glZpb_c b jZajZ[Zlu\Z fufb
ijhlghabjh\Zgb_f b \uy\le_gb_f ihkl_i_gguo hldZah\ hJ[h
H[_ki_qg_gb_ Ij_[h\Zgbc ih kdhjhklb b “hklh\_jghkllh bgnh
wnn_dlb\ghklb b wdhghfbgghklb h[_ki_qb\Z_Iky ijb ihfl
mklZgh\e _gby hilbfZevguo iZjzZf _|Ijh\ ~“ey h[hjm”~h\Zgby
f klh  _]h jZaf_s _gby b ~jm]b_ \g_rgb_ nZdlhju B o
hkgh\guo |j_[h\Zgbc ihklhyggh kh\_jr_gkl\m_I|ky b gZjZ
mkljZg_gu ijh[e_fu aZsblu ebgbc :WK hl ijhkemrb\Zgbhb
kdjulghklb k\yab b \f_rZl evklI\Z g _miheghfhq_gguo et
>| ljzdh\ JhfZg p @

G_h[oh”~bfhklv j r gby ~Zgguo ijh[e_f \ gZklhys_ _
ZdimZevghc 1Zd dzZd \ \ _d bgnhjfZpbhgguo | _ogheh]bc
khklZ\ey | hkh[h]h Ijm~"Z ihemgblv g _kZgdpbhgbjh\Zggl
Z\bZpbhgghc ih”\b 'ghc k\yab Zd h&bgbydgh kih” j Zsbf
ZgZeh]h\mx bgnhjfZpbx 1Zdbf dZd ebgbb hkgh\gh\c dhfZ
"bZiZahg-_ F=p beb ebgbb \gmljbZwjhihjlh\hc jZ*bhk\y
162- F=p >Dmevgbpdbc Dm~jydh\ @

ljhkemrb\Zgb_ ebgbc :WK dzd 1Zdh\h_ g_ g_lk
ihke ~kl\bc ”"ey [_ahiZkghklb ihe_Ih\ |Zzd dzd ijhk
\ha”_ckl\m_1 g_ihkj_"klI\_gghg gith gbolhvdh ebrv ihemi
bgnhjfzZpbx kh”_j"Zsmxky \ jZ"bhh[f_g_ miheghfhq_gguc
bkihevah\zZlv __ "ey kh\ -jgbpbyjhlbdbgzZ\guo ~_ckl\bc ;|
hiZzkguf \uklmizZz | y\e gb_ dh]*Z ih ih~h[guf ebgby
bklhggbdzZfb dhlhjhc y\eyxlky g_ “he 'ghklgu_ ebpZ gZq
wnbj IjbgbgzZfb wlh]lh fh]lml \uklmizZlv dZd \ha”_ckl\by ke
kharZgb_ ihf_o ey hkgh\guo b ih[hgguo dZgZeh\ ijb
\uoh”™ \ wnbj lZzd b ij_~gZf_j _ggu_ \haébEkl\ppyewkx d.
gZjhgqgZy ihklZzgh\dZ khkj_~hlhg_gguo 1ihf_o mfure ¢
jZ"bhqgZklhlgh]lh ~"bziZzahgZ dhfZg”ghc jZ”bhk\yab d
bgnhjfZpb ¢ 1Zd b bgnhjfZpb _c¢ y\eyxs cky eh'ghc b | 7
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ljZ\h\uf j _]Jmeylhjhf aZsbszZxsbf jZkkfzZljb\zZ_ fu_ el
yley |Iky n_~ jZevguc aZdhg ©H k\lyab2a KlZlvy lez
mklzZzgZ\eb\Z | hI\_|klI\ _gghklv aZ gZjmr_gb_ aZdhgh”"Zl
k\yab >N_" jZevguc aZdhg ©OH k\yab2@ H~”*gZdh wlh
aZsblblv ebgbb >ey mkljZg _gby wlh]h g ~hklzZldZ g_
| ogbg_kdb_ kj_"klI\Z aZsblu ebgbc :WK

AZsblZ ebgbc Z\bZpbhgghc we dljhk\yab

JZkkfhljbf hkgh\gu_ Ibiu ebgbc ijbf_gy fuo ey jZ"b
i ebgbb hkgh\ghc dhfZzg~rghc j-~2"bRkypyab

i ebgbb \gmljbZwjhihjlh\hc jZobhkF\wy@mb

H[sbf "ey gbo y\ey |ky Ih qglh hgb i _j ~ZxI \ hkgh\

bgnhjfZpbx i _j\u_ bkihevamxl dezZkk baemqg_gby $
jZ"bhklzgpbb “he gu h[_ki_qgb\ZIA2DZWG1D d &Ziktkug h kv x
I _j_"Zlgbdh\ hi A h <l )\(hjwWzZdt ijZ\beh 1)0 IbiZz

m_adhihehngy gZklhlgzZy fh*meypby[hk fhsgkklvkZ][e
>Dm~jydh\ @

LZ[ebpzOZz4zZdl jbklbdb jZkkfZljb\Z fuo ebgbc k\yz

AgZq_gb_
1 ZjZf_1j Hkgh\gZy | <gmljbZwjhihj

"bki_lq_jkdZzZy k\yav
>bZiZahg qZklhl F=p 118 137 162 +174
RZ] k_Idb gzZklhl d=p 25/8,33 25
DeZkk baemq_gby A3E, A2D, G1D F3E (NFM)
RbjbgZ ki_dljZ jZ"bhkb] “h 8§
Fhsghklv i j ~"Zgb <I ¢ 50 5
G _klZ[bevghklv gZklhlu 10° 10°

Lbih\Zy h[h[s_ggZy kljmdImjgZy ko fZ dZgZeh\ i_j -
ih ijbgpbim dhlhjhc \ hkgh\ghf ihkljh_gu jZkkfZljb\.

ih"\b ghc jZz*"bhl_e _nhgghc k\yab \ gZklhys_ _ \j fy ij_»
>Dmevqgbpdbc @
Jbkmghdbibh\Zy kljmdIimjgZy ko_fZ dZgZeZ i_j_"Zgb b

<hafh 'gu_ imlb j_r_gby ijh[e_fu hkgh\Zgu gZ ij_
ki_dljZe¥gh_gguo o0ZjzZdl_jbklbd i_j\bgguo kb]JgZeh\
aZk_dj_qgb\Zgby b bkihevah\Zgby Z*j_kZpbb \uah\h\ “ey
ebgbyf b Z[hg_glZf
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AZk _dj_qb\zgby bgnhjfZpbb fh ' gh ~h[blvky bkih
kdj _f[ebjh\Zgby b ijhlhdhebjh\Zgby dhlhju_ ij_"~klZ\eyx
ij_h[jZah\Zgby bkoh”guo j_g_\uo kbl]gZeh\ Kk ihk
\hkklZgh\e _gb_f ihke_ i_j ~Zqgb ij_h[jZah\Zgguo kb]gZelt
ih"\_j° _gguo \ha” _ckl\bx ihf_o jZaebqggh]h ijhbkoh ~ gl

>\hjydbg @

:Nj_kZpby \uah\h\ 1j_"~klz\ey | kh[hc I _j_"~Zgm
bgnhjfZpbhgguf jZ*"bhkb]gZehf kb]JgZeZ b~ _glbnbdZlhjZz
jZ"bhkb]gZe gZ ijb_fghc klhjhg_ k ihfhsvx | _ogbq_kdbo
h[jZ[hldb \u”_ey Iky ba h[s_c kf_kb WIh g_ ijbf_gbfh
kbkl _f k\yab gh fh | gZclb rbjhdh_ ijbf_g _gb_ \ jZ:
gZklhys_ _ \j _fy pbnjh\uo kbkl_fZo

Kdj _f[ebjh\Zgb_ih”*jZza”®_ey I|Iky gZ ke_"mxsb_ \b”?u >

Zfieblm~gh_  kdj _flebjhaZg gk mjh\gy ZfieblIm”"
g&klhl_kb]JgzZeZ
gZklhlgh_ kdj_f[ebjib\afgly gb_ gZklhlguo oZjzdl_

kbl]gZeZz
kdj _flebjh\Zgb_ ih \4_®& ggb+\j f _ggh]h hlj_adZ kb]
fZeu_ hlj_adb b bo i _j ~"ZqZ \ mklZgh\e_gghf ihjy~d _
dhf[bgbjh\Zggh_ kdj_f[elohhfAZigllgh +ijbf_g_gb_ f_Ih"
<b”u kdj_f[ebjh\Zgby azZ\bkyl hl | _o iZjzZf_Ijh\
0ZjZdl_jbamxlky kb]JgZeu ke "~h\Zl _evgh bo fh gh ij_F
aZjZg__  hij_~ _ezgguf ijZ\beZf lhfbfh wlh]h fh gh
ij_h[jZzah\Zgb_ ih g_kdhevdbf izjzf Ijzf hiylv ~_ \ |
hij_ ~ e _gguf ijZ\behf >>\hjydbg @
ljZ\beh ij_h[jZah\Zgby gZau\Z _fh_ 1zd _ dexghf
klZlbg_kdbc eb[h ~“bgZfbq_kdbc o0zZjzdl_j KlZlbg_kdbc

[hevrbo aZljm~g _gbc \ mklZghVWeg gghbyk\kgbihklhygguf b
f gy _Iky \ aZ\bkbfhklb hl \j f gb beb ijbgbfZ_fhc bgn
ith"\_j° g [he__ e _]Jdhfm jZkk _dj_gb\Zgbx Dexqg ”~bgZfb
ith\urz | kl_i_gv aZk_dj_gb\Zgby kdjulby bgnhjfZpbb b
_]h mklZgh\e _gby h~gZdh \klZ _ | \hijhk h kbgojhgbaZpl
ijb _fguo b i_j ~Zxsbo klhjhgZo "he ghklguo ebp >>\hjydl

F_Ih? ZfiebIm2gh]h ij_h[jZah\Zgby ijbf_gylv \ dZgZe.
p_e_khh[jZagh 1Zd dZd f_gyxs__ky \h \j_f gb khhlghr,
jZkklhygb_ f_"~"m bklhggbdhf b ihemqgzIl_e_f azZljm~gy _ | |
g_\hafh guf \hkklZgh\e_gb_ ijbgbfzZz_fh]h kb]gZeZz

F_Ih~ qZklhlgh]lh kdj_f[ebjh\Zgby ZgZeh]lh\h]h kb]g.
kh[hc ke _“mxsb_ \hafh'gu_ \ZjbZglu |j _ZebaZpbb b
I _j\bggh]h kb]gZeZz I _j_f_rb\zZgb_ ih*™bZzZiZzahgh\ ihe
dhf[bgbjh\Zggh_ bkihevah\Zgb_ ~\mo wlbo \ZjbZglh\

F_Ih~ \j_f_ggh]h kdj_f[ebjh\Zgby ij_"~klZ\ey_1| kh[hc
\j _f_ggh]h hlj_adzZz gz dhlhjhf kms_klI\m_I| i_j\bgguc
gZklhlighfm kdj_f[ebjh\Zgbx gh khhiI\_IlklI\_ggh \h \j_f_g

210



Qzklhigh_ ij_h[jZzah\Zgb_ bg\_jkguf f _Ih~hf ij_ Akl
in\hjhl ihehku kb]gZezZ highkbl_evgh kj_~g_c Ibgdb |
qZklhlu ij_h[jZamxlky \ gbadb_ Z gbadb_ khhi\_IkI\_ggt

Jbkmghdg\t jkby ihehku ki_dljz

M ~Zggh]lh kihkh[Z _klv g_"~hklzZlhd 1lhqgdZ bg\_jkbb
hij ~ e gZ Z agZqbl ~Zgguc kihkh[ bf_ | keZ[uc mjh\_ ¢

<lhjhc kihkh[ ij_h[jZah\Zgby \ gqZklhlghc h[eZklb ij_
N e _gb_ ihehku ki_dljz gz ih*"™bZzZiZzahgu b bo i_j f_rb
ihehku jbk

Jbkmghd_j+f rb\Zgb_ ih~ArbZiZahgh\ ki_dljZ i_j\bggh]h

>ey |h]h glhfu _s_[hevr_ ih\ukblv kl_ i gv aZsblu
kdj f[ebjh\Zgbb bkihevam_ Iky dhf[bgbjh\Zgb_"~Zgguo f_|I

Jbkmghd Khaf_klgh_ bkihevah\Zgb_ ~\mo qgZKkKlhiguo
bg\ jlbjh\Zgguc ih*bZiZahg

>ey ih\ur_gby kI _i _gb aZsblu fh gh bkihevah\Zlv

dexqgjZ\beh i_j_f _rb\Zgb_ ~bZiZahgh\ b bg\_jlbjh\Zgb_ i
hij_~ e _gguc ijhf_"mlhd \j_f gb WIib \j_f _ggu_ ijt
KhhiI\_Tkl\mxsb_ bf ijZ\beZ ba\_klgu lhevdh “ey i_j "ZX

kilhjhgu I|h lklewdh ey ZiiZjZImju miheghfhg_gguo ebp
Kihkh[u kdj_f[ebjh\Zgby \h \j_f _gghc h[eZklb ij_~klz\
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Jbkmghd KhhalI\_IklI\mxsb_ kihkh[u \j_f _ggh]lh kdj #[ebjh
bg\ jlbjh\Zgguc bgl _j\Ze

Kihkh[u i_j _f_rb\Zgby kb]JgzZezZz \h \j_f gb ijb\h~yl
bgnhjfZzpby i_j ~Z Iky g_ flgh\ _ggh Z k az”-j d&fb\ ihjy
aZ\bkbfhklb hl \u[bjZ_fhc "ebgu dz”*jZ ~h \J_f_gbed | _q_
gZ Z1Z 1Zg]l_qglZ ijb i_j\hf kihkh[_ i_j_ f rb\Zgby lhke _
yley Iky ijb_fe fuf 7~ey h[_ki_q_gby jZ”"bhl_e_nhggh]kt
"he ghklgufb ebpzfb ijb ihe_Ighf hi_jZlb\ghf h[kem b\
\j _fy i_j_"Zqb \hajzklz_| dzd fbgbfmf \ "\Z jZaZz

Dhf[bgzZpby \j_f _ggh]l]h b qgzZklhlgh]h kdj_f[ebjh\
kms_ kI\_ggh ih\ukblv kl i _gv aZsbs _gghklb ebgbc k\yab
bkihevah\zZgb _f "“bgZfbq_kdbo ijg\bfe gguwdklhilghklZgh\h
azZsblz \hajzklzZz | gZ ihjy~hd

>hklhbgkl\Zfb ZgZeh]h\h]h kdj f[ebjh\Zgby y\ey |
kl i _gb aZsbs_gghklb ebgbc k\yab hl ijhkemrb\Zgby b i1
bgnhjfZpbb g _kZgdpbhgbjh\Zgguf ebphf

G_"hklzldb ZgZeh]h\h]h kdj_f[ebjh\Zgby >>\hjydbg

i g_h[oh”~bfh \\_~ _gb_ \ ijb_fhi_j_~Zxsb_ Ijzdlu |
ZiiZjZIlmju ey h[_ki_q_gby ij_h[jZah\Zgby kb]gZeh\

i \uoh” \ wnbj ebpZ g_ agZxs_]h ijzZ\bezZ i_j _klZg
\uah\_| ©azZzkhj_gb_2 jZ2bhqgZklhlgh]h *bZiZahgZ ebgbb k

i kihkh[u kdj_f[ebjh\Zgby dihf_  kdj_f[e_jZ Kk
bg\ _jkb_c¢c \ghkyl bkdzZ _gby \ kb]JgZe ijb nhjfbjh\Zgbb
ij_h[jZah\Zgbb qlh kdZau\Z_Iky gZ mom”~r_gbb dZq_klI\Z
j_qb
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< i_jki_dlb\guo kbkl _fZo jZz*"bhk\yab ijbf_gyxlky pbn
WIlh j_r_gb_ h[hkgh\Zgh bkihevah\Zgb_f kimlgbdh\uo
\bArbfhklb h[_ki_gb\Zxsbo [_krh\gh_ ihdjulb_ ih \k_fnm
ijh\zc™_jzZzfb \ha”mrgh]h ~\b" _gby Z\bzZdhfiZgbyfb b <
0ZjZdl_jbklbdb k |_ogbqg_kdhc b wdhghfbg_kdhc Ihqgdb
\hafh ' ghkl ¢ H<> [Zdbo dzZd ZzZ”~j_kzZpby aZzZijhkh\ b hl
\ukhdhdzq_kI\_ggZy b \ukhdhgz”~_"gZy k\yav i_j_"ZqZ
kdhjhklyo k \ukhdbf mjh\g_f “hklh\_jghklb

J ZebaZpby jZkkfhlj_gguo f_Ih”h\ *ey i_jki_dlIb\guo
gZb[he__ p_e_khh[jZzaghc b hihkghdZgjglZebalpby ~Zg
f ITh~h\ g_ bf__ I h]jZgbg_gbc \keqfkl\bgZ Ihgh |j _[m_
kms_ kI\_ggh]l]h dhgkljmdhelghhqg_ kdh]h baf_g gby |_o
kj_~kI\ 1i_j ~Zqgb b ijb_fZ b \ hkgh\ghf aZdexqgZ_ Iky
ki_pbZebabjh\Zggh]lh ijh]jzZzffgh]lh h[_ki_q_gby b Ze]lhj
bgnhjfZpbb-\lIhhuo bkihevah\Zgb_  pbnjhl\uo kbkl_f Kk
ih~jZzamf_\Z | kh[hc Ih qlh i_j ~zZ\Z _fu_ ~Zggu_ ij_|I|_j
dh”*bjh\zZzgby b \ gZklghklb rbnjh\Zgby Ijbg_f ijhp_Kk
\uihegyxl 1Zd ~_ nmgdpbx ih\ur_gby Ihgghklb b ~
i _j_~Z\Z _fhc bgnhjfZpbkd]hfpdbjh\Zgby \ "Zgguo kbkl_fZ
m _ bkihevamxlky fgh _klI\ _gguc ~hklimi k gZklhlguf )

&'0% b \j f gguf 7'0% jZa” e gb _f dZgZeh\ >Dmevgbp

>ey dhgnb”™ gpbZevghc bgnhjfZpbb fh gh bkihey
Zelhjblfu kd\hagh]h rbnjh\Zgby $(6 ijb dhlhjhf hdh
kh” j"blky gZ "\mo mkiljhckdWFob+i j "Zxs f >Zgguc Ze]l
\ ]h*m Jue hty\le_ g klZg~Zjlhf rbnjh\Zgby GZpbhgZe
KlIZzg~Zjlh\ b L _ogheh]bc KR: 1DWLRQDO ,HVFWQW&RH
1,67 < ]h*m hg [ue ijbagZg dZd Ze]hjblf bf_x
djbilhklhcdhklv b gz~ "ghklv \iehlv ~h _]h bkihevah\
k\_ ~ gbc khklZ\eyxsbo Jhkm~Zjkl\ _ggmx |Zcgm mjh
k dj _Igh?2 ijb "ebg_ dexq_c Advanced dnatyption standrd

<k_wlh j rz | g_lhevdh ijh[fe_fm [_kij_iylklI\_ggh]h
k\yab 1Ij_Ivbo ebp gh b ijh[e_fm Z~j_kZpbb \uah\h\
ijbf _g gby "Zgguo f_Ih*"h\ y\eyxlky

i \ukhdzZy aZsbs _gghklv ebgbc k\yab \iehlv ~h
g_\hafh ghklb \ha”_ckl\by gZ gbo

i \ukhdh_ dzZg_kI\h i_j ~Zgb j_qg_\hc bgnhjfZpb
bkihevah\Zgby pbnjh\h]h nhjfzlZz

i \hafh ' ghklv \ukhdhkdhjhklghc i _j ~Zqb "~Zgguo
bkihevah\Zgby kimlgbdh\uo kbkl _f

i Z"j_kZpby b b® _glbnbdZpby Z[hg_glh\

G_"hklzldb ke_"mxsb_

i j_ZebazZpby b ih\k_f_klgh_\g_7~j gb_ ~Zgguo | _ogh

i \ukhdZy klhbfhklv jZajzZ[hldb IH

i gh\u_ I _ogheh]lbb [m2ml |j_[h\ZIv ihklhygguo "hjZ[l
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AZdexq_gb_

H[ _ki_g_gb_gZ”~_ "ghc b [_ki_j_[hcghc jZ*"bhk\yab f_
M<> b wdbiz _f <K Z 1zZd _ \gmljbZwjhihjlh\hc k\yab
[ _ahiZzkgh]h \uiheg_gby ihe_Ih\ b ijhba\h”*kl\_ggulochi_jZ
Z\bZpbb F_""m |_f \ gZklhys__ \j_fy \k_ _s_ iheghklvx
hl_ki_qgq_gby kdjulghklb jZ*"bhk\yab b aZsblu hl \f_rZl_e
g _miheghfhg_gguo ebp \ ebgbb :WK

>ey ZgZeh]h\uo kbkl_f k\yab ij_"ezZ]Z Iky ijbf_gylv
kdj flebjh\Zgby qgZklhlgh_k bg\_jkb_c ihA*™bzZiZahgh\ \]j
dhf[bgZpbb Zfieblm~gh_ kdj_f[ebjh\Zgb_ fZehwnn_dl
mom”*r_gby dZq_kI\Z jZ*bhk\yab LZd"_ j _dhf_g"m_Ilky \
dexgb 1iha\heyxsb_ih\ukblv h[sbc mjh\_gv aZsbs_gghkll
\hafh ghklv hij_~ e _gby \b”"Z aZsblu f_Ih~"hf ihke_"h\ZIl __

>ey pbnjh\uo kbkl_f k\lyab ihfbfh kdj_f[ebjh\Zgby |
bkihevah\Zlv |Zzd _ Ze]lhjblfu kd\hagh]h rbnjh\Zgby $(6
Zelhjblf bf__ I \Nukhdmx djbilhklhcdhklv b gzZ”_ "ghklv
ijbf g g *"Z _ "ey k\_~ gbc khklZ\eyxsbo Jhkm~Zjkl\_gg
dexq_c \ [bl

G_kfhljy gz Ih qlh ij_"ez]Z _fu_ f_ju ihlj_[mx] f
h[hjm~h\Zgby b aZdmidb ki_pbZebabjh\Zggh]lh ijh]pzffgh
bo ijbgylby klZg_ | g _\hafh ' guf h[_ki_q_gb_ aZsblu ebg
kms kl\mxsbo b i_jki_dlb\guo m]jha
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Z\bZpbhggZy we_dljhk\yav K : Dm?jydh\ < D Dmevgbpdbc
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N jZpbb < hi hdl ] Vji_~ hRO1%yg\ k ] @
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M>D

KBKL?F: :<B:PBHGGHL><B@GHC J:>BHK<YAB >?D:F?LJH<H=H
>B:I:AHG: >EY H;?KI?Q?GBY IHE?LH< < <UKHDBO RBJHL:O

Jm[ph\ ? dZzg”® | _og gZmd
leZlhgh\ > K

KZgdl | _j[mjlkdbc JThkmAZjkI\_gguc mgb\_jkbl | 1jZ ~Zgk
] Kzgldll_j[mj]

< klzZlv_ jzZzkkfzZljb\Zxlky \hijhku ZdlmZevghklb jhj\thfc g_gb
jZ"bhk\yab ey h[_ki_g_gby ihe_Ih\ \ \ukhdbo rbjhlZQ@ kms_
Z\bZpbhgghc we_dljhk\yab ih\ur_gb_ Ij_ [m_fuoROZjZely jbklk
ihA™ _j°Zgby mjh\gy [_ahiZkghklb ihe_Ih\ Ijh\h~blky h[ahj jZ.
jZ"bhk\yab ZgZebabjm_Ilky \hafh ghklv ijbfhig_fbey ifh]hzff
jZ"bh ~ey pbnjh\hc i_j ~Zqb ~Zgguo f_"~m “bki_Ilg_jhf b wdb
"bZ]lghklbdb b ijh]lJghabjh\Zgby khklhygby jZ*"bhdZgZedd k bk
a_gblghbmemg _gby 7ey \ _jlbdZevgh]h ahg”bjh\Zgby bhghk
kzfhhjl]Zgbamxsboky ygjzZiblulo K@ jzZkrbj_gb_jZ”"bhqgZklhlgh]
"ey m\_ebq _gby ijhimkdghc kihkh[ghkipZpbhid\dpZle Z2DF <

Dexq _\u_ kehaBHiZkghklv ihe-jEm™MbhkQyav i _j "ZqZ ~Zgguo bhg
ijhljzffghij_~ ey fh_ méstbkh Iv

<\_"_gb_
MgbdZevghkiv ] hl]jznbgq_kdh]h iheh' gby Jhkkbcl
|_jjblhjby dhihjhc khklZ\ey | hdhéh gZoh~esy céfy \ k_\_jc

rbjhizo f_“Athb ° iha\hey | Z\bZi_j_\hagbdzf Jhkkbb
f_jbdb ?\jhiu kljzg :abdhihdth Zgkdh]lh | _]bhgZ b k
ljZgkkb[bjkdb_ IjZgkiheyjgu_ b djhkkiheyjgu_ fZjrimlt

wdhghfblv ihe _Igh_\j fy ijb Jjmah\uo b iZkkZ bjkdbo i_
\uihegyy khleZr_gby Dbhlkdh]h ijhlhdheZ \ghkblv \
hdjm Zxs_c¢ kj_"u

< khhl\_Ikl\bb k =eh[Zevguf ZwjhgZ\b]Zpbhgguf ie
ih~"lhlh\e_gguf F_""mgZjh~rghc hj]j]ZgbazZpb_c JICA®)Zgkdh
dhlhjuc ij_"~ihezZ]Z_ | [ehggmx fh” _jgbaZpbx Z\bZpbhg
"helhkjhgghc i_jki_dlb\_  ~h ]h~rZ ij _"~iheZ]ZQky bl
jZ"bh ey hd_Zgbqg_kdbo b hl*"Ze gguo jZchgh\ ]~_
h[_ki_q_gby j_qg_\h]h \azZbfh” _-aklf\dy?* @Xhahkjo "kI\Zfb H
"bzZiZahgZ Kh]JezZzkgh =:GIl ij_"~iheZ]Z_lkiZz"kh&)¥gbgh
dzZzqg_kI\_ j_ a_ j\Zz ey h[_ki_qgq_gby k\yab \ iheyjguo jZc
] hklzpbhgZjguo kimlgbdh\ Z\bZpbhgghc fh[bevghc kil
(AMSS h]jZgbq_gh >=eh[Zevguc ZwjhgZ\b]ZpbhgdhtuieZg
2018].
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:gZeba ihlj_[ghklb \ jZ*"bh4kbyaBah@ Z

<hajzklzZxsb_ ihlj_[ghklb Z\bzZdhfiZzgbc \ bkihevah\Zg
Ney k_[y fzZjrjmlh\ \uau\zZxl g_h[oh”bfhklv kh\_jr_gkl\h
Hj<> k p_evx ih\ur_gby dZqg_kI\Z ij_"~hklzZz\ey fuo ZwjhgZ
b h[_ki_q_gby [_ahizZzkghklb ihe_Ih\ jbk

Jbkmghd\bZljZnbd gZ hkgh\guo |jZgablguo fZjrimlZo

< khh!\_Ikl\bb k dhgp_ipb_c &16 $70 ,&%$2 \ dzqgq_kI\
kbkl _fu Z\bZpbhgghc ih2\bBrgh&\yx&®b jZkkfZljb\Z Iky ijbf_
pbnjh\uo ebgbc i1 _j ~"Zgb ~Zgguo +)'/ glh iha\hebl k
gZ]ljmadm gZ Z\bz”bki_Ilg_jh\ b ibehlh\ Z 1Zd _ hrb]
bgnhjfZpbb

WdkiemZlZpbhggh_ bkHRRYabYZigb ki _ g _gby M<> \dex
ijhp_"mju k\lyav OAblkihlPg ih ebgbb i_j "ZqkPDIAY),guo
dhgljzdligh_ zZ\IhfZlbg_kdh_ aZ\bkbfh_-QZ[ek?_d®&Zgm :
f I _hjheh]bg_kdhc b hi_jZlb\ghc bgthprbb ey ibeh
nhjfzl_D-ATIS, D-METAR, D-VOLMET, D-NOTAM Z"Nj -lhdty _lgu _
NZggu_ h izZjzZf _ljZo kZfhe 1Z \uihidg dbb épyZAabZdhfiZgt

< jmdh\h?kI\_ ih |j_ [m_fuf oZjzdl_ jBEPbdxadeK\yabky
dhgp _ipby b j dhf_g m_fu_ Ibiu hij_"~ eyxsb_ Ij_ [m_fu,
k\yab ey h[_Kki_g _gby nmgdpbc Hj<> -pbdhmdizadghbgud:
| ogbg_kdbo kj_~klI\ LZd "eyRGZ\thminlkipiBh]jZgbq _gby
agZqg_gbyf izjzf_ljh\ \j_ f gb ljZgazZdpbb g_ij_julghklb

D “hklhbgkl\Zf k -ljZ*biQyab hlghkylky wdhghfk
wdkiemZlZpbhggZy gZ”~_ "ghklv \hafh ghklv [ukljh]lh jZ
[hevrZy ~Zevghklv ~ ckl\by |Ih ih”*kqgq_|Zf Zf_ jbdZgkd
klhbfhklv dZgZezZ k ijhimkdghc kihkh[ghklvx \'  F[bl kmlc

df khklzZ\ey_ | kimlgbdh\Zy k\yav -hilbq_KH&lydk\gygh

<Q jZ"bhk\yav >Dmavfbg @
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H~rgZdh d g _"hklzldzf <Q jZ~bhk\yab hlghkylky
jZkijhkljzg_gby jZ"bh\heg g_ klZpbhgzZjghklv izjzf_I
k\yvaZzggZy k baf_g _gbyfb khklhygby bhghkn_ju qglh |
Z"NZilZpbb d mkeh\byf jZkijhkljZg_gby dhjhldbo jZ"bh\he

Kbkl _fZ Z\bZpbhgghc jZ"bhikXyadhgQ@

Keh b\rzyky ijZzdlbdZ bkihevathZigmhg&Q "ey gm
Z\bZpbhgghc ih"\b ' ghc we_dljhk\yab gZ k_]Jh”gyrgbc fhf
hl]jZgbq _gbc ;hevrbgkl\h gZoh”ysboky \ kem [Zo -wdkiel
jZ"bhk\yab ihkljh_gu gZ hkgh\_ | ogbqg_kdbo ™dhgpZ gb
XX \\' Hkh[_gghklvx h[t_dlh\ -«@Q fdbxdho p_gljh\ y\leyxl]
lehsZ”~b Zgl _gguo ihe ¢ k jZaf_s _ggufb gZ gbo djm
dhgkljmdpbyfb :NM ih~™ j"Zgb_ dhlhjuo \ jZ[hg_f khk
wdhghfbg_kdbo j_kmjkh\ >Dm”jydh\

NmgdpbbjZdhzZiiZjZImju hij_~ e gu nbabqg_kdbf mjh
\aZzbfh”_ckl\by hldjuluo kbkl_f 26, b _[ydexigqZZpbb kh
dh”bjh\Zgbx bgnhjfZpbhggh]h kb]JgZeZglhk*"meypbMZgmkdb]g
\ wnbj "ey ihlj_[bl _ey k ihké&[jJhkdha g4hijb_fghc klhjhg_

< gzklhys__ \j fy \ hkgh\ghf jZ*bhk\yav \ >DF.
hkms _klley Iky \ | _é3BhG@P - ( k ihehkhc ijhimkdZgby
b |_e ]jZnghf j JMfF1B, G1B, H2B) ch kdhjhklvx ha gl

j_]leZf_glbjh\Zgh k_jlbnbdZpbhggufb Ij [h\Zgbyfb >Dm?~jy

< kms_klI\mxs_c¢ kbkljzZirbhkQab g _h[oh”bfh ih\ur._
ihdzZzazl_ey ]hlh\ghklb k\yab Ih ih~"kq_I1Zf ki_pbZebklh\
hA"bghgguc jZ*"bhp_glj kihkh[_g h[_ki_qgblv Jhlhdghklv
jZkklhygth_ df >ey jZ"bhkj_~klI\ ahgu h[kem b\Zgby
hi\_~ gu ~g _\gu_ b ghggu_ gZklhlu <ha”™mrgh_ km~gh
hi\_IkI\_gghklb p_gljZz H<> ~"“he 'gh ih*™ _j'b\Zlv k\ya
aZdj _ie_gguo aZ "Zgguf p_gljhf

HiIkmlklI\b_ Z\lIhfZlbaZpbb \ \u[hj_ hilbfZevguo jZ[hqt
fh*meypbb jZ[hg_c fhsghklb \ aZ\bkbfhklb hl mkeh\b
jZ"bh\heg ijb I _dms_f khklhygbb bhghkn_ju g_kh\_jr_ g
ZgZebazZ bhghkn_jguo keh_\ “"ey djzZldhkjhggh]h b
ijhlghabjh\Zgby kj_"u jZkijhkljZg_gby jZ"elgWhe@vggnX |
gZ]ljmadm gZ jZ"bhhi_jZlhjh\ b h[kem b\Zxsbch\_jkhgZe
h[_ki_g_gbx [_ki_j_[hcghc jZ[hlu >DF< jZ”"bhebghbc
ih"\b ghc we _dljhk\yab

Kh\j_f _ggu_ j_r_gby ih kha”Zgbx jZ*bhmkljhckl\
dhgp_ipbb ijh]pafifgh_ey fh]lh EDRbhkmlv dhlhjhc aZdexq_
\hafh ghklb ijh]jzffguf iml_f kha”Zgby b ~hjZ[hlhd
Zjobl_dlmju jZz*bhkj_~kI\Z [_a “hjh]lhklhys_]h baf_g_gby
[ehdh\ b dhgkljmdpbb qlh ihalhey_ | j_ZedaHhu\E ew Ifthjum e
k jZaebqgufb \b”Zfb fh*meypbb kdhjhklyfb b ihehkZfl
lj [m_fh]h nmgdpbhgZevgh]h gZagZq_gby jbk86. >FZdh\
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JbkmghH[sZy koSOR-mkljhckl\Z

<g_"j_gb_ | _ogheh]bb -ihh]jZflegyh fh]lh |SDRoh\ k_1b
ih"\b 'ghc Z\bZpbhgghc we dljhk\yab iha\hebl kms_
fZkkh]lzZ[Zjblgu_ ihdZaZzZl_eb jzZ”"bhZiiZjZImju I[BSDRo KIF
ijbf_gy_Iky j_"bf Z\IhfZlbg_kdhc mkAEZE h\dbakheggksbc
h[_ki_qgqb\Zlv mklhcgb\mx k\yav \ keh ' ghc ihf_oh\hc h[klZ
emqr_]h dZgZeZ [_a mqZklby hi_jZlhjZ

Bgl _jhi_jZ[_evg@bDRmkljhckl\ iha\lhey | gZ bo ieZl
j_Zebah\zZlv kj_~kI\Z jZz"bh”~bZ]ghklbdb bhghkn_ju Mkljh
ahg”bjh\Zgby bhghkn_ju <AB jZ[hlZxsb_ h~gh\j _f _gg
jZa™_e_gby \j f gb k >DiF§4 _NblgtdZfb ihalheyxl nhjfbjr
bhgh]jzffu k az”~Zgguf | _fihf GZ hkgh\Zgbb ihemq.
ihkj_~kI\hf W<F khklZ\eyxlky djZldhkjhqgu_ “h gZkh\
(5- "g_c ijh]jghau ey \u[hjZ hilbfZevguo jZ[hgbo gqZklhl

GZ ljzkkzo fZehc ijhly" _gghklb ~h df ahgh\hc
bkihevah\Zgb_ >DF \hegu k m]eZ2#88 ijKgbtZ Iky qlh
ijbf _g gb_dyjmlhiZz*"Zxsbo \heg fbgbfbabjm | \ebygb | e
ihhurZ | wnn_dlIb\ghklv k\yab \ ]hjguo jZchgZo b k gb
ih\ _joghklvx A _feb e 1ZIl _evgufb ZiiZjZlZfb >Dmavfbg

gl _ggu a_gblgh]l]h baemqg_gby :AB ijhbfrasmxkky goly
k\yab \ gbadbo rbjhlZo wd\ZlhjbZevglochgZjhibg~gddh _
ijbf_ju ijbf_g_gby Zgl _gg :AB \ \ukhdbacrbbhlZgl ®4 iha\he
hjl]Zgbah\u\Zlv jZ"bhk\yav gZ jZkklhdfgbbD hhklhbdlgkI\Zf Zgl_
:AB hlghkblky hlkmlkl\b_ @&fg [[WheevkhguehsZ” b ~ey jZa\_jlu
d g "hklzldzf + fghlhemq_\h_ jzZkijhki¢Zgggb aWwidgzZigby

< \ukhdbo rbjhlZo ijb \ha”_ckl\bb fZ]gblgh]h ihey A
ih" m]ezfb®0® hl ]hjbahglZ \hegu hljZ Zxlky gZ jZagu
bhghkn ju N eykv gZ h[judgh\ _ggu_ b g _h[udgh\_ g
hkh[_gghklv ij ~klZ\ey | bgl_j_ k "ey ijbf_gjgbdlyhk\yamjh)
| f qglh bkihevah\Zgb_ g _h[udgh\_gghc \hegu iha\lhey _
mklhcgb\hc jZ[hlu jZ"bhdZgZeZ ><28eZfh\ k

Kbkl _fZ Z\bZpbhgghc ih*\b ghejpbmhk\gab<Qhkljh _gg
ih | _ogheh]bb kZfhhj]JZgbamxsboky Meshikkllbo ¥%\dyclky
| _jki_dlb\ghc k Ihgdb aj_gby kha”Zgby ahg bgwyhjfZpl
[hevrbo | _jjblhjbc fzZkrlZ[bjm_fhklb “b\mg_klb k_Ib
ithl_j_ hI®”_evguo we_f_glh\ jbk
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Jbkmghd_ k#h\h*"gZy kZfhhjl]ZgbamxsZyky yq_bklZy

MijZ\e _gbMesh-k lyo fh | [ulv iheghklvx ~ p _gljZel
F _IhA~u mijzZ\e _gby |lhiheh]b _c¢c k_Ib ~ eylky gZ h~ghjh”~g
>:;Za_gdh\ @

ljhlhdheu fZjrimlbaZpbb \ kZfhhj]ZgbamxsbopkyZyf bkl
azZ™"Zqgb ih h[gZjm _gbx khk_"gbo klAgdpthzZghepZ gkyadbzf |
khk _"~gbfb klZgpbyfb jZkijhkljZg _gbx bhggbjpzZphdb hkékdL
m~h\e _I\hjylv |j _[h\Zgby db[_j[_ahiZkghljlkbg ajdkiyc”™lj&wnbd
g j_ awe f gluk Ib k az” j'dhc g bqg Rdnmxs c djbl

ljhlhdheu fZjrjmlbaepb | ¢ jZa” _eyx|l gZ ijhzZdIb)

j_ZdlIb\gu_ ]Jb[jb”gu_ >Iljhkdhqb#36]. Kk

>ey <j[@"bhebgbc ijb ihehk_ ijhimkdZgby =p Kk
djZlghklb nZ®8Khd Zfieblmah\hc fZgbim@Wpbm"Z _I|ky
m\_ebqgblv kdhjhklv i_j ~Zgb “Zgguo h~*gZdh ijb wlhf \h

[blh\hc hrbBER aZ\bkysZy hl mjh\gy hlighr_g3NRkb]gZe rt

< pbnjh\uo kbkl _fZo k\yab hi_jbjmxl hlghr_gb_f w
i_j_"Z\Z _fhc bgnhjfdpiethlghklb fhsghkNy rhzfbf h[jZahf
g _f [hevr_ \_ebqgbgZ kieEhNght_Dlgyp R.<?

Hij_~_eblv fZdkbfZevgmx ijhimkdgmx kihikla\gleklv d
| _hj fZ R_gghgzZz Ki_dljZevgZy wnn_dlbdglakllv eyfeyhlky
gZkdhevdh wnn_dlb\gh bkihevam _lkybilméjizk Z i ha mh\kockdd b i |
bahjfZpbhgghc kdhjhklb hl rbjbgu iheHbl kjFimktXgby
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Ih~ wg _j]_Ibg_kdhc wnn_dib\ghklvx kb kdZkamijphybIiz _
inf ohmklhcgb\hkFmZW I hpA < j ameviZl_ bkiulZgbc [ueZ
aZ\bkbfhklv kdhjhklb i _j ~Zgb ~"Zggubhédghkibegydghi ~Zq
b rbjbgu ihehku ijhimkdZgby jZ"bhdZgZkZ->J@Zgh\

Jbkmghd&AzZ\dwkbfhklb fhsghklb i _j ~ZlqbdZ b rbjbgu ir
ijhimkdZgby "ey dZgZeZ i_j_"~Zqb "Zgguo k ihklhyggufb i

AZdexq_gb _

<hajzklzxsb_ ihlj_[ghklb \ ijhimkdghc kihkh[ghklb
jZ"bhk\yab fh gh h[_ki_gblv iml_f jZkrbj_gby ihehku i
dZzgzZezZ qlh ijZzdlbdm _Iky jy*hf aZjm[_"guo klZg

< ij_"klzZ\e _gghc jzZ[hl_ ijhzZgZebabjh\Zgu i_jki_dl
pbnjh\hc <Q jZ*"bhk\yab i_j ~"Zgqb ~Zgguo ”“ey Hj<> |_
Z\bZpbhgghc ih"\b ' ghc <Q jZ~bhk\yab ”"ey p_e _c¢ F
gZijZ\e _gby jZa\blby \ <Q jZ*"bhk\yab \ fbj_ ~<g_"j_gb_\
j_r_gbc ~Zkl \hafh ghklv \u\_klb Z\bZpbhggj@d4%bhk\ym\gm
gZ gh\uc | _ogbg_kdbc b wdkiemzZlZpbhgguc mjh\ _gv ql
[ ahizkghklv ihe_Ih\ b dzZq_kl\h ZwjhgZ\b]Zpbhggh
ihevah\zZl _e _c¢c \ha”mrgh]h ijhkljZgklI\Z JN

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

1. ;Za_gdh\ A _Bj Hbdhh\u_ Ze]lhjblfu nhjfbjh\Zgby ~ p_gljZebe
[ _kijh\h~*guo k_ I _c¢ Z\lhj_n "bk gZdZXdhbkd omqg gKmd VA
GbdheZc Bevbq BIM J:G = F + k

2. <ZjeZfh\ HBkihevah\Zgb_ g _h[udgh\ _gghc \hegu Béy jZ" bt
a_gblguf baemqg_gb _f H <-&RABZfln\e diffmgbdzZpbb b ljZgkihjl :
« = K -

3. =eh[Zevguc ZwjhgZ\b]Zpbhgguc iéZYugZx F ,&%2 + |
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4, Dm~jydh\ KJzZ”"bhl_ogbqg_kdh_ h[_ki_q_gb_ ihe_Ih\ \ha"m
Z\bZpbhggZy we_dljhk\yav K : Dm7gypath\ G< <D IhDmje gy <
lhghfzj \ 2 : JIJm[ph\ ? < Khi[hlej\m KZgdLhf + k

5. Dmavfbg ; :\BZpbhggZy pbnjh\Zy we_dljhk\yav \ Imkeh\b)
©Dhgp_ipbb-BBLH&16 $702 \ Jhkkbckdhc N_~ _jZpbb Bfh®maxnbby =;
KI[ £+ G Gh\h]hjhfbgsbl + k

6. FZdh\bc <Ilhkljh_gb_ kh\j_f gguo kbkl_f jZhbihkadlgghd D <

FZdh\bc L hjby bl _ogbdZ jZ"bhk\yab- =+ + <

7. ljhkdhgbeh :g%eba khklhygby b i_jki_dlb\u jZa\blthykZfhhj]
k |1 c : < ljhkdhgbeh GZmqgu_ §_ Wihklbfhbde=NMgKhjfZlbdz =
+ < \ui + -K

8. JhfzZgh\ X ﬁ<\ebygbb ki_dljZevghc wnn_dlb\ghklb kiZ]dpseh\ D
wg_j]_Ibg_kdmx wnn_dlb\ghklv X < ddhkbgh\f f>bgghmfh\ b fZrb

+ ¢« + K-

M>D

KH<J?F?GGU? F?LH>U B KBKL?FU HJ=:GBA:PBB J:;HLU :WJHIHJ
< MKEH<BYO WDKLJ?F:EVGH=H JHKL: I'KK:@BJHIHLHDH<

KZcmfzZjh\ B F diZzzg ™ gaed
;hcfhgh\ B @

LZrd _glkdbc Jhkm~Zjkl\ _gguc | _ogbg_kdbc mgb\_ jkbl |
Ma[ _dbklzZzg ] LZrd_ gl

< jZ[hl_ ZgZebabjm_Ilky ijhimkdgZy kthikkZdhRgbhc\aihelgku
Zwjh~jhfz F_"~"mgZjh~ghlh Zwjhihjlz ©LZrd_gl2 Jg kim[eb
<uyley_Ilky __ aZ\bkbfhklv hl ijbgylhc ko_fu ~\BPh\glgyZ \ha’
iehszZ”b fZzg _\jbjh\Zgby Zwjh~jhfZ b klzZzg”~Zjlguo fZjrjmlh\ bo
ijh\h~blky k mqg_Ilhf-iN&&” hggguo o0Zjzdl_jbklbd \ha“mrguo
JZkkfhlj_gu \hijhku hp_gdb wnn_dlb\ghklb bkihk¥ahggdlcy \
ihehku >ey ih\ur_gby ijhimkdghc kihkhi¢gZRIhggtece ilgédhku
ij_"eZ]lZ |ky ihkljh_gb_ ~hihegbl_evghc jme_"ghc “hjbhldb ih:
moh” \ha”“mrgh]h km~"gZ ba ahgu ihehku ihke_ ihkz~db

Dexq_\u_ keh\zZ Zwjhihjl ©LZrd _gl2 ko _fZ ~\b" _gby Yha“mrg
ihkZz"hggZy ihehkzZ iZkkZ bjhihlhd

H]jZgbqg_gb_ ijhimkdghc kihkh[ghklb kh\j_f _ggh]h 2z
m\_ebqgblv jZkoh”u dZd 7~ey Z\bzZzdhfiZzgbc 1Zd b "ey
"ebl_evgu_ azZ”_j db g_]Zlb\gh \ebyxl gZ j_]meyjghklv
kha”zZlv g_m~h[kI\Z "~ey iZkkzZ bjh\ F_klZfb kms_kI\_¢
ijhimkdgmx kihkh[ghklv \ha“mrgh]h "\b " _gby y\eyxlk
iehszZz”~v klhygdb \ha”mrguo km”~h\ jme_"guhkZtfjihgdhb _b
ihehku >Zggu_ |_jjblhjbb y\eyxlky dhgljhebjm_fuf
ijhkljZzgkl\hf \ g_ihkj_~klI\_gghc [ebahklb hl hkgh\gh]
[hevrbfb h[t_fZfb ljZnbdZ Ihkdhevdm ijb[ul\Zxsb_ b \ue_
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A eyl h~rgh b ITh °_ \ha“mrgh_ ijhkljZgkl\h ko_fu h ' b”"Zghb
gZjZklZlhvadbah]ljZgbg_ggh]lh gbkbkKkzZ{aeglgh ihehk \ Zwjhil
HArgbf ba i1h”oh”h\ d m\_ebqg _gbx ijhimkdghc kihkh]
JZkrbj_gb_ Zwjhihjlh\ k “hihegbl_eih&kZfthdgaefdghhehkzZfb
HrgZdh kljhbl_evkl\h ghiihk2Aareqdgb ihehk b hidjulb_
Zwjhihjlh\ g_ Ilhevdh 1lj_[mx] djmiguo dZiblzéh\«h  gb
h]jZgbgq_ggmx “hklimighklv bkihevah\ZgkaZ Irmfidhjbc
wdheh]bqg_kdbo ghjf

Ihkdhevdm kljhbl _evkl\h gh\uo Zwjhihjthh KZ gihdqgo o\ ace
ithehk h]jZgbg_gh 7ey ih\ur_gby ijhimkdghc kigkhkilghkltk
\ha“mrgh]h ~\b" _gby g_h[oh”bf ~jm]hc ih”odby Wigd il
nZdlhju dhlhju_ h]ljZgbqZl ijhimkdgmx kihkh[ghklv <II

wlh aZgylhklv gz <II < Ma[_dbklzg_ b \ g_dhlhjuo
hrgh\j f ggh_aZgylb_<Il g _kdhevdbfb <K g_ “himkdZzZ _|
lhevdh h”bg ihkzZz~"hqguc kZfhe_ | fh _| gZdahkZVkyglyZ
ihehk_ qglhJu fbgbfbabjh\zZlv jbkd klhedgh\_gbc gzZ <
ijb[ulb_ fh I [ulv kh\_jr_gh lhevdh Ih]*Zihldh1hggXye _
ihehkzZ k\h[h”"gZ hl ij_~u"ms_]h kZfheiHKZ"higghZ y aid ellgi

azZgylz ij_~u"msbf kZfhe Ihf ke _"mxsbc kZfhe | “he _
\lhjhc djm] qlh ijb\h”~bl d kgb _gbx wnn_dlbhgimkidghlce _
kihkh[ghklb <II

<lhjuf \Z ' guf we_ _f _glhf h]jZgbgb\Zxsbf ijhimkdgmx
<Il y\ey Ilky \ebygb_ \boj \h]h ke _~Z ijb \ae | b ihkz"
ijb[ulb_f hkgh\Zg gZ ij_"ibkZgguo |j_[h\Zgbyke dth\jiMmf ~
kZfhe | < iehobo ih]Jh*guo mkeh\byo Z\bZ”bki_Iq_ju h]
[hevrb_ bgl j\Zeu f_""m ijb[ul\Zxsbfb < ohjhrmx ih]h”"n
nmgdpby i _j ~Z |Iky wdbiz zZf dhlhju_  azl_f ijbgbfZz
khhi\_lkl\mxs_f bgl_j\Ze _

Wlh i_j jzkij_~_e _gb_ hI\_IkI\_gghklb i_j_ ™ ilbéhlZfb
d m\ _ebq _gbx ijhimkdghc kihkh[ghklb <II f _gvr_fm b
ijb[ulb_f dhlhjuc ihdzZau\Z_| qlh |j_[h\Zgby jZgh_e_ g
fhlml [ulv mf_gvr_gu dh]*Z ij_h[ezZ~Zxl| iehob_ ih]h~gu
baf_gylv ijhkljZzgklI\_ggh_i_j f s gb_ <K k mqg_Ilhf \boj.
lh klzg~Zjlu fhiml [ulv kgb  _gu [_a ms_j[Z "ey [_ahiZkgl
bgl j\Ze kdhj__ \k_]h hdz | iheh bl_evgh_ \ebyghb.
kihkh[ghklv ZwjhihjlZz >jm]b_ ij_"eh  _gby \dexqZxlhb mqg _|
hjl]ZzgbazZpbb wr_ehgbjh\Zgby |[|j_[h\Zgby d \j_f_gghfm
kbkl_ fu ihkz~db k "\'mfy <II

G _ij_julguc jhkl bgl_gkb\ghklb \ha?mrgh]h “\b" _gby
kbkl _f_  mijzZ\e _gby \ha”“mrguf ~\b " _gb_f ih\ur_ggu_ |
hl_ki_g_gbx \ukhdh]h mjh\gy [_ahiZkghklb ihe_ Ihd_j< kbk
yley |Iky p_gljZevguf a\_ghf = hl g _]Jh \h fgh]lhf azZ\b
ihe Ih\ b ijhimkdgZy kihkh[ghklv k_dlhjZ jZchgZ mijZ\e
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Hij_ ~ e _gb_ ijhimkdghc kihkh[ghklb "bki_1g_jke
mijZ\e _gby \ha“mrguf "\b" _gb f M<> ]jZz "Zgkdhky Z\bZ
gZ hp_gd_ mjh\gy azZ]jm _gghklb ~bki_Iq_jh\ hkms_kI\
\ha"mrguf "\b" _gb_f gZ jZ[hgqbo f_klZo jZchgguo p_gljh\

JZkqg_| ijhimkdghc kihkh[ghklb ahg jZchgh\ h
"bki_Iq_jkdbo imgdlh\ M<> hkgh\u\zZ Iky gZ mq_|_ Kkj_
mjh\gy azZ]jm _gghklb ~bki_Iq_jh\ M<> hkms_kl\leyxsk
\ha“mrgh]lh ~\b" _gby \ mklZghle _gguo “~ey gbo a
hi\_IkI\ _gghklb

Hij_ ~ e _gb_ kbImZpbc dh]*zZ ~bki_Ilq_j M<> jZ[hl
ih\ur_gghc gZ]jmadb ijb H<> b ijbgylb_f |j ~ey kgb _g
\haeZzZ]Z |Iky gZ jmdh\h”*ysbc khklzZ\ kf_g kem [u H<> \
hi" e gbyo P _gljZ ©MaZwPiMrL\b]Zpby

leZzgbjh\Zgb_ \ha”“mrgh]h ~\b" _gby “he gh hkms_KklI\
jZkq_Ihf qlhJu kmffZjgZy qZkh\Zy bgl_gkb\ghklv ihe |
ghjfZlb\gh]h agZq _gby ”"ey dhgdj Iguo ahg jdchgh\
"bki_Iq_jkdbo imgdlh\ M<>

Bgl _gkb\ghklv \ha“mrgh]h "\b" _gby kgblZ _Iky ih dhel
\'ahgm jZchg H<>\ “~bgbpm \} f gb qZk

M\ _ebqgblv ijhimkdgmx kihkh[ghklv fh gh
liZnhZgZeblbq_kdbc dhgljhev Z |1zZzd _ imlzf mf_gvr
bgl j\ZeZ f_""m \ha”“mrgufb km~Zfb [_a bkihevahbZgby k
ijb h[kem b\Zgbb \ha”mrgh]h "\b" _gby

< jZ[hl_ >Dmag_ph\ @ bkke_ _~h\ZgZ ZgZeblbqg_|
ijhimkdghc kihkh[ghklb ZwjhihjlZz \ hkgh\_dhlhjhm e_ "k
fZdkbfZevgh iehlguf ihlhdhf \ha“mrguo km~h\ \ faodhg_ Zv
kbkl_ fZfb JZkkfhlj_gbx \hijhkh\ hp_gdb fZdkbfZevg!
kihkh[ghklb ZwjhihjlZ k hhgkZ\laeghghihehkhc ihk\ys gZ
>Dmag_ph\ @ < g_c ij_"eZ]zZ |ky fh”_ev hjlZgh
"b® _gby \ ahg_ ZwjhihjlZ iha\heyxsZy nhjfbjh\Zdb ZgZe
gZ hljZgbg_gb_ijhimkdghc kihkh[ghklb k\yaZggu_ k i_j_
\ae _|Zxsbo b aZoh”ysbo gZ ihkZ*dm \ha"mrged]Kmfthd <
fhr _eb e_"bl ZgZeh]by f_""m fZdkbfZevgh iehlguf ihlhdhf
\ ahg_ ZwjhihjlZ-lobk| jfEfb

Kbkl _fZz kh\f_klgh]h ijbgylby j r _gbc ~ey ZwjhihjlZz
ijhp_~mj gZijZ\e_gguo gZ ih\ur_gb_ mjh\gy hj]Zghb
\ha"mrgh]h ~\b" _gby ijhimkdghc kihkh[ghklb Zwjh”jhf
ijhkljzgkl\Zz az kq_I ih\ur_gby mjh\gy ij_~kdZam_fhl
hilbfbaZpbb ijhp_kkZ bkihevah\Zgby j _km@kh\ >Gbdmebg

Hkgh\u\Zykv gZ jZkkfhlj_gguo \ur_ iheh  _gbyo b
wdkiemZlZpbhgguf ihdzZzazl_eyf Zwjh~jhfzZ J[ueZ ijh\_7™
hp _gdZ khklhygby Zwjh”*jhfZ F_""mgZjh~gh]lh 2 Zwjhi
J_kim[ebdb Ma[_dbklZg
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;B;EBH=J:NBQ?KDBC KIBKHD

1. Dmag_pE\F<Ih” ihkljh_gby kbkl_fu d\Zglh\uo khklhygbc \ fh
ijhimkdghc kihkh[ghklb ZwjhihjlZz < E Dmag_ph\ | </ Nbehg
GZmqguc <_klghd F2M +=: =+ K 28

2. Dmag_ph\ I§bfEjgh h”"gZ ZgZeblbq_kdZy fh”_ev ijhimkdghc
Zwjhihjlz < E Dmag_ph\ : : Q_imjbg GZm@@l2ct<_ klgbd F=L
K 98

3. Gbdmebg .:Kbil_fzZ kh\f_klgh]lh ijbgylbydZdr wybc dlib\guc
bgkljmf_ gl hj]J]ZzgbazZpBEphjBE[hdu\ mkeh\byo ibdh\ua gH]j@hbtdchebg
GZmqguc <_klgbd .A=hifM 2818.+« . +K  55.

M >[621.396.96

IH<KUR?GB? <?JHYLGHKLB J:> BHEHD:PBHGGH=H
H;G:IM@?GBY:DMXSBO MIJ:<EY?FUO J:D?L

Nbehg gdh < <
Am[Z]_ \ > <
=Z\jbr_\ 4

<MGP <<K ©<<: bf ijhn G ? @mdh\kdh]h b X :
] <hjhg_-

IhdZazgzZz \hafh ghklv ih\ur_gby \ _jhylghklb jZ"bhehdZpbhg
ZlZdmxsbo mijzZ\ey_fuo jZd_| gZ\h”"bfuo gghRbhk”avrglE K kbre'bg
\ha”mrgh_ km”gh h”ghc k gbf 1Zdlbg_kdhc ]jmiiu _ghl_f m
dh]_j_glgh]lh gZdhie_gby b mq_IZ \ukhdhc kdhjhklb k[eb  _gby

Dexq \u_ kéhi\@evkiygthie jh\kdZy JEK \ukhdhkdhjhklgZy \ha*r
0Zjzdl_jbklbdb h[gZjm  _gby

|
N

MijZ\ey fu_ jZd _lu MJ deXk&Zm®¥hh anboaferyoa b a
fZehc wnn_dlb\ghc iehszZ”~b hljZz  _gby b \ukhdblol\”*bgZzZ
yleyxlky keh gufb h[t _dIZfb gZ[ex™ _gby ~ey [hjlh\uo mk
kh\j f ggh]h \ha“mrgh]l]h km~gZ <K \h_ggh]h gZagZq_
p_e c¢ fh I ijb\_klb d kju\m \uiheg_gby [h_\hc azZ”~Zql
wdbiZz " Z Kh\j_ f ggu_ MJ oZjzZdl_jbamxlky [hevrhc b kj
imkdZ-150)df fZeufb agZq_gbyfb wnn_dlb\ghc iehsZ”b
\ukhdhc kdhjhklvx ihe [|Z F b [qekeh FZoF ®ey aZsblu
beb ]jmiiu <K hl MJ g _h[oh”~bfh k\h_\j f ggh \uy\blv
hfgZjm blv b khijh\h " *ZIlv ims_ggmx MJ gZijbf_j k ihf
JEK k \ukhdhc lhgqghklvx hp_gb\Zlv = dhhj2bgZlu b iZ
Wlh iha\hebl hij_~ eblv dzZdh_ ba <K ]Jjmiiu ih?\_j]Z _Iky
\uihegblv dhfie_dk f_jhijbylbc jZ*bhwe_dljhgghc [hjv]u
k [y ijhlb\hjZd Iguc fZg_\] kh\f_klgh k ijbf_g _gb_f Zdlb\
ithf_o ”"ey kju\Z gzZ\_~ _gby MJ
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Ba\_klguc imlv ih\ur_gby wnn_dIb\ghklb h[gZ]m
bfimevkghie jh\kdbfb JEK £ m\_ebqg_gb_ "“ebl _evghklb
kb]JgZzeZ Kms_kl\mxl Ze]lhjblfu h[gZjm _gby MJ [hjlh\uf
khijh\h ™~ gby _ ghkbl_ey >H[gZjm  _gb_ b jZkihagZ\Z
ih\urzxl ~Zevghklv h[gZjm  _gby MJ aZ kq_| mqgby jZ"b
hrgZdh bo wnn_dlb\ghklv kgb Z Iky ihke_ hdhgqzZgby Zd
MJ K ~jm]hc klhjhgu ijb m\_ebq _gbb "ebl _evghkdb ah
klZzgh\blky agZqgbfhc ijh[e_fZ \ebygby \ukhdhc Kdhjhk
o0ZjzZdl_jbklbdb h[gZjm _gby JEK k\yaZydiIyZ kg®HbijZ|
kb]JgZzeZ ih kljh[zZzf ~Zevghklb \ | g _gb_ \j_ f gb ywWh] j ¢
ihdZaZggZy \ >Nbehg_gdh LdZqg_gdh OZjg_\kdb@ Jmky_

P_ev jZ[hlu £ m\_ebqg_gb_ \ _jhylghklb jZ*"bhehydZpbh
ZlZdmxsbo MJ -Ohhé&fmdo ©a té&lya“moml_f mqg_I1Z \ukhdh
kdhjhklb k[eb  _gdpoy &IpKh[jZ[hld_ hljZ  _ggh]h kb]JgZeZ

lj_"~ihqglbl_evguc j_"bf jZ[hlu ;JEK \ mKkegbyydMh[gZ]j
dh]_j_glguc bDbfimtévagh\kdbc k \ukhdhc qgZklhlhc ih
bfimevkh\ < >Dhgmdh\ @ ij_"klzZz\eegh jAkgZ1Zgk
dhwnnbpb_glZ mqgblu\Zxs_]h mf_gvr_gb rnnflgidrKBbyjRb]g
gZ[ex™ _gbb MJ

kK, 1 "t (1)

mj

1" 'ty thlghkbl_evgh_ baf_g_gb_ \j_f_gb azZz”_j 'db kb]gZe

\ukhdhkdhjhklghc p_eb az \j fy dh]_j _glgh]l]h gZdhie

"ebl _evghklb kljh[Zz ~Zevghklb dZzZd ijZ\beh jZ\ghc ”~eb
ahg”"bjmxs _]h kb]JgZeZz
Fh gh ihdzZazlv qlh

2 V. )

thlé (Vk ”)JT

Ik
1" Vit kdhjhklv kZfwezxlzdhjhklv M X "ebl_evghklv bfimevk

ahg”bjmxs_]h kblgZéBbl _evghklv kblgZez dh]_j_glgh
jZrbhbfimevkhkRdhjhklv k\ _1Z

(2)

ljb mkeh\bb lfglhfdKkL, fkv, F F HKR
khl]ezZkgh kgbablky \ jZaZ Z \_jhylghklv ijZ\be
ijbf_jgh gZ >Nbehg _gdh LdZqg_gdh OZjg_\kdbc Jr

2015@ <hafh'gh mkljZg_gb_ wlh]h hljbpzZl_evgh]h wnn
kljh[h\ nhjfbjmxsbo dZgZeu h[gZjm _gby \ klhjhgm mf_
azZ”™ _j db kh kdhjhklvx ijhihjpbhgZevghc kdhjhklb k[eb _

>ey ijh\_jdb zZ~ _d\Zlghklb ihemqg_ggh]l]h agZq_gd
m\ _ebq_gby \ _jhylghklb h[gZjm _gby MJ iml_f mq_IZ
kl[eb  _gby \uiheg_gh bfblZpbhggh_ fh”_ebNkikapb  \
Dhfie_dkguc kb]JgZe gZ \oh”_ mkljhcklI\Z h[jZ[hlddZRI> ;JE
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kmffz ~_ckl\bl WMghle fgbfht (1) khklZ\eyxsbo ihemqZ_fu
dzZgZeZo d\zZ*jZImjghc h[jZ[hldb

S Ul(d iU, (3)
Ure(t) UmUV(t)COS(2 fot SO) n(]’ (4)
Un® U 0sin@ f1 S,) ne), (5)

1"U, *ZfiebIlm”~Z ihe_agh]h kb]JgZeZ hij_"_ey UAY A4gZq_1
dhwnnbpb_gl mqg_I1Z baf_g _gby ZfiebUmAukhkthgZ&dh prak |
k[eb _gby ki,M> hie_jh\kdbc k”*\b] gZklhlu hljZ" _d&gH]lh kb
kemqgZcgZy gZgqZevgZy nZazZ jZ\ghf_jgh jZk() £rmfggZy
ijb_fZ jZkij_~_ e _gguc ih ghjfZevghfm aZdhgm k gme _\
h"brZgb f b ~bgbgghc “bki_jkb _c

>ey hij_~_e_gby aZdhgB,(Dakeg”ogby mqg_klv qglh \el
\ukhdhc kdhjhklb k[eb  _gby ijb\h~bl d ebg_cghfm mf_¢
kh\iz”~ _gby bfimevkh\ hljZz" _ggh]h kb]JgZezZ kh kljh[hf
liZgbpu dZgZeZ h[gZjm _gby ih \J_ f gb Wg j]Jby hI™ _evc

Eg hliZ _gguo hl MJ b ihiZ\rbo \ dZgZe h[gZjm _gby jZ\
gl (O T AU L I
alEEC 0, ijb t, } L ()

"'t xl_dms__ agZq_gb_ hlghkbl_evgh]h baf_g_gby \
hljZ" _ggh]lh kb]JgZeZ \' I _q_gb_ \j_f gb dh]_j_glgh]h gZdh

'gZeh]bqgh iheghfm agZg _gbx hlghkbl _evgh]h bai
aZ”_j db hljZz _ggh]HtkbigZzeZey _lky
1 2(\/c Vm'
b g —)t- (7)

ke

ljb fh” _ebjh\Zgbb baf_g gb_ wg j]lJbb mgblu\Z Ilky
baf_g_gb_f ZfiebIm”u gZijy _gby hljZU, (0 ghijb gk ] §\e'zn
d\zZz~jZlbgqghc aZ\bkbfhklb wg_jlJbb hl ZfiebIlm”u gZijy _gb

UV(t) \}1 'tl_d' (8)

Kb]lJ]gZe hibkzZgguc ij_h[jZam_lky \ pbnﬁ(‘j)hc]’\‘g"
i LN ]J*N + dhebqg_kl\h hlkqg_Ih\ b ih”\ _j]Z _Iky masa
"hie_jh\kdhc nbevljZpbb | Zebah\Zgghc ihkj_~klI\hf hi_
ij_h[jZah\Zgby Nmjv_ >IN Fh meb dhfie_dkguo qZklhl
S ()kjzZ\gb\zZxlky k mklzZgh\e_gghuf bihfeynfdZ ~h]lh hlkqg_

ijbgbfZ_Iky h~"gZ bra:Hihp_&v h[gZjm, §Z ev hlkmlkl\m_|
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-Hy,, S (]) h

H . : 9
s S ()th ©)
lhjh] mklZgh\e g ih djbl_jbkbjehgZZdgjd \ _jhylghklt

eh ghc Ij_\WPp 10° Ijb fh~_ebjh\Zgbb \uihk g1006kv

hiulh\ \_jhylghklv ijZ\bevgh]hP[biFdjim eyleykv dzd
K
p, —HL 10
ih K ( )

I"K,,£tdhebqg_kI\h hiulh\ \ dhlhjuo ijbgylhZjnr_cob h_le[gy

J amevlZlu fh™_ebjh\Zgby ijhp_kkZ h[gZjm  _gby MJ
Y fdk, f KV, F \o_ F ijb jZaebgguo agZqRgbyo |
Ij_"klZ\e_gu gZ jbk

Jbkmghdzizdl jbkibdb h[gZjm' _gby MJ [hjlh\hc B>

OZjzdl_jbklbdZ kKhhi\_ITkI\m_1 h[gZjm  _gbx MJ Kk
\ukhdhc kdhjhklb k[eb  _gby ijb dhlhjhf \ky wg _j]lby hlj
ihiz~Zz | \ h~bg dZgZe h[gZjm _gby MJ \ wlhf kemqgZ
P, 05ijbr|135";, OZjZdl_jbklbdZ kKhhi\_Tkl\mxsZy g _ijl
ih dhfi_gkzZpbb \ukhdhc kdhjhklb k[eb  _gby k*\bgm

oZjzZdl_jbklbdb g _fgh]lbf [he__  g_f gZ Ao JZagh
hfgZjm  _gby MJ ~\mfy h[gZjm bl _eyflR 14¢Z%jbfijpfijjpgh

jZ\gZ >Zggu_ j_amevlZlu bfblZpbhggh]h fh”_ebjh\Zg
g_ [he_ _ khhi\_IklI\mx| j_amevlzZlZf ZgZeblbg_kdbo bl

Lzdbf h[jZahf \ j_amevlZl_ ZgZeblbqg_kdh]h b
fh”_ebjh\Zgby ihdZazgh qlh \ukhdzZy kdhjhklv k[eb _g
\eby | gZ agZq_gby ihdzZzazZl_e_c¢c h[gZjm _gby Mq_Il kdf

fh™ | h[_ki_qblv \ub]jur \ \ _jhylghklb h[gZjm _gby “
nbdkbjh\Zgghc *Zevghklb Mqgblu\Zy kdhjhl_qgghklv b \uk
hibku\Zz_ _fuo ijhp_kkh\ ihdZaZgguc \ub]jur fh | hdzZaz

nZdlhjhf \ \ha~mrghf ijhib\h[hjkI\_
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;B;EBH=J:NBQ?KDBC KIBKHD

1. Dhgmdh\ FHkh[_gghklb jzZ~"bhehdZpbhggh]h h[gZjm _gby |
\ha“mrguo p_e_c F : Dhgmdh\ < < Nbehg gdh :dlmZevg
Z\bzZpbhgghc | _ogbdb b f_Ih*"h\-__ wHkh¢ghd ZpKibrkk jhkkbckdhc
gZmegighdlbqg_kdhc dhgn_j _gpbb kim”_glh\ b dXijyyjZzglhgjdmlikd
Bjdmlkdbc nbebZe F=LMK=: -281. =

2. H[gZjm _gb_ b jZkihagZ\Zgb_ ims_gghc ijhlb\gbdhf jzZd.
jZ"bhehdZpbhgghc klZgpbb bklj_[bl_ey fhgh]jZnby iha j_»
DjZzkghyjkd Kb[ +_"_j mgk

3. Kihkh[ h[gZjm _gby \ukhdhkdhjhklguo \ha“mrguo p_e_c

N N jZpby G01b Nbehg gdh < <K LKZqgOgph \kdbc F < Jmk

F  aZy\bb e&l _glhh[eZ”"Z]l _ev <MGP <<K ©<<:8 ] <hjhgaZy\s
him[e Xe <

M > [378.147

KLIMDLMJGIWMGDPBHG:EVGH? FH>?EBJH<:GB? IJHP?KK: H;MQ?G
KLM>?GLH< A:DHG:>:L?EVGUF B GHIJFIUB<HHJF
>SHDMF?GL:F =J:@>:GKDHC :<B:PBB

RzZfkb_\ A-JAl_og gZmd ijhn_kkhj
KzZc"mfzjh\ B F dizZg" galmred
Rmdmjh\Z K F

LZrd_glkdbc Jhkm~Zjkl\_gguc | _ogbg_kdbc mgb\_jkbl _|I
Ma[ _dbklzZzg ] LZrd_ gl

< jZ[hl_ jzZkkfzZljbtE lleyojh\Zgb_ keh ' guo h[jZah\Zl_evguo |
we_dljhyggjlzah\Zl_evguo dhfie_dkh\ ;ueh ihdZazZgh qlh \' m
ihA"Thlh\db ZzZ\bzZ~bki_Ilg_jh\ ”"ey Z\bZpbhgguo kljmdImj hkh
ihAlhlh\dz kIm~_glh\ ih azZdhgh”zZl_evguZ\mb\ughfhzdim¥fglylZf

AbGIl> dhlhju_ fhlml bf_Iv klZImk j_kim[ebdZgkd&Zlh ¢bfy *m
Bamqg_gb_ AbGI> dzZzkzZ_Ilky ihqlb \k_o mg_[gbokhBkpkzdgebg blod
dzZkZ |ky hI~ _evguo k_]f _glh\ hj]l]ZgbazZpbb b h[kem b\Zgby

dhlhju_ j_lezf_glbjmxlky khhl\_IklI\mxsbfb ~hdmf_glZflky < wl
hkgh\zZgb _jzZajz[hlZlv b \g_7jblv \ mg_[gudjbhglbjk\Zgdgbtclgl
we_dljhggjlzrah\zZl_evguc dhfie_dk WHD O©OAbGI>?2

Dexq_ \u_ kBiMZebjh\Zgb_ Z\bZ7bki_Ig_ju kljmdImjz ih~]hlh\
dhfie_dk

Mg_[guc ijhp_kk ih”]Jhlh\db Z\bzZ~bki_Ilq_jh\ k\yaZzZ
[hevrh]h dhebq_kI\Z aZdhgh”*ZIl_evgiyd\mughyYZdimghg!lh\
AbGIl> ]jz'"Zgkdhc Z\bZpbb =: Dhebq_kl\h ~hdmf_
khlgyfb Hgb bf xI dzZd \gmljb]hkm~Zjkl\ _gguc o0Z]j
f ""mgZjh~guc d dhlhjuf \ hkgh\ghf hlighkylky ~hdmf_gli
Ahdmf_glu bf_xI kZfh_ jZaebggh_ g9gZagZqg_gb_ GZijl
hf _ki_g_gby ihe_Ih\ \ha“mrguo km~h\ kh]JeZkgh :\bZp
Ma[_dbklzZzgzZ-:1J®l§Z\beZzZ ihe_Ih\ ]jz'~Zgkdhc b wdki_jb
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Z\bZpbb \ \ha”" mrghf ijhkljZzgkl\_ J _kim[ebdb Ma[_dbklzg:
I ogheh]bb ih~an _j7dlb - @\oh”yl 1Zdb_ \b”u h[_ki_qg_gby
f_1_ hjheh]bq kdh_ h[_ki_q_gb_
hf_ki_qg_gb_ |he_Ih\ ZwjhgZ\b]Zpbhgghc bgnhjfZpb
ZwjhgZ\b]Zpbhggh_ rIimjfZzgkdh_ h[_ki_qgq_gb _
bg _g_jdhbZpbhggh_ h[_ki_q_gb_
Zwjh~jhfgh_ h[_ki_q_gb_
we dljhk\_Ihl _ogbg_kdh_ h[_ki_q_gb_
jZ’\th_ogbq_kdh_ h] _ki_qgq_gb

h] _ki_gq _gb_ kem [Zfb hkms__kl\eyxsbfb hjlZgbaZj
hjgblheh]bg _kdh_ h[_ki _qg_gb_
f "bpbgkdh _ h[_ I_gq_gb_

hlf _ki_g_gb_ Z\bZpbhgghc [_ahiZkghklb
ihbkdh\h_ b ZAKijbkgh evgh_ h[_ki_q_gb_
hl_ki_qgq_gb_ ijhba\h®lkkVi_¢ghjkdhc kem [hc

jhba\h”~kI\_ggh_ hkms_kl\e_gb_ jZ[hl I h
\ur_i_j_gbke _gghfm \b m h[_ki_qg_gby hibjz |ky gZ
thfZIb\thZ\h\u Ahdmf_glu jZajZ[hlZggu_ gZ hkgh\_
baeh” _gguo \ <ha”mrghf dh®_dk_ Ma[_dbklzZgZ

Nhjfbjh\Zgb_ agZgbc m kim”~_glh\ ih aZdhghZl_evg
ijZ\h\uf ~hdmf_glzf klZedb\Z Iky k hij_~ e _ggufb Ijm?”
[hevr_c kl_i_gb k\yagh k bo [hevrbf dhebq_kl\lnfgld aZl
ihbkd gm ' gh]l]h ~hdmf_glZ b g _h[oh”bfhc ba gghh bgt
khklhygb kI _kI\_gguf h[jZahf g_]ZIlb\gh kdZaul\Z _ Iky
bkihevah\Zgby ZdzZ”_fbq_kdh]h \j_f gb b ho\ZlZ _kZIm”™ _ g
bgnhjfZpbb >ey mkljZg _gby wlbo g _]JZlb\guo nzZdlajh\ b
jZajZ[hlZg we -tl[jjZadhzZl evguc dhfie _dk WHD AbGI:
Zelhjblf dhfie_dkZ ijb\_* g gZ jbkmgd_

Fh~ _ebjh\Zgb_ y\ey Iky fghlhklZ*bcguli Ahip jkrkkf
hg j_"~v hibjgZiky | hj]j]ZgbaZpbhgguo wdhghfbg cuddbo ijl
bgnhjfZpbhgguo b ~jm]bo hkh[_gghkluccjhkkfdlzb\Adhlkhy dZ
g_dhlhjZzy kbkl _fZ b8kwolhlgZ \ jog f mjh\g_ fZl _fZlbqg_ |
nhjfZebaZpbb keh ghc kbkl _fu fh | [lAvbokiBeviahbgg kd
ZiiZjZlgZhke_"mxsbo mjh\gyo =+ *jm]b_

>ey fZI_fZlbg_kdhc nhjfZebaZpbb keh gugb hj
mijZ\e_gq_kdbo kbkl_f \ Zki_dlZo wgdydIpbhgghi]h\hhibkyby
"bag _gghpibdezZz ba”_ebc \ ngIhys__ \j_fy rbijihdh[] igBf g
f_ITh~heh]by ,'() >BgnhjfZpbhggu_ |_odheh]blg@hilim}Zyj \
k\hx hg_j_"~v y\ley Ilky gZklvx f_Ih"heWMbHES ' FQ BOAVYXYV D
THFKQLTXH = f_|h" kIdeImJgh]h ZgBebaZ(p djwldlkpdjZs
hl ,&%$0 'HILCZL&\&DRIQ[]Zah\Zgh hi , QWHJUDWHG RBRWRSKXK®/H
glh i_j \h~blky dzd bgl_]jbjh\ZggZy|ﬂh1l’iaA>hl"_lqb\ZZpby

i
i
i
i
i
i
i
i
i j \hahd
i
i
i
i
i
|
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JbkmghdMdpgmig _ggZ¥qdgehd f IhAbdb Z\IhfZlbabjh\Zggh]h |
kilm~ _glh\ ghjfZlb\guf Z\bZpbhgguf *hdmf_glzZf

F_Ih*heh]by ,'() \iheg_ 1ijbf_gbfzZz ”"ey fh” _ebjh\Zg
h[jZzah\Zl _evguo | _ogheh]bc dhlhju_ fh]lml [ulv ij_"k
g_dhlhjhc hj]l]ZgbadplZhggdg kdhc kbkl _fu \ Ihf gbke_ w
h[jZah\Zl_evguo dhfie_dkh\

< mqg_J[ghf ijhp_kk_ ih”]hlh\db Z\bz~bki_Ig_jh\ "e
kljmdImj hkh[mx jhev b]ljZ_| ih~]hlh\dZ kIm~_gfhb ih a
ghjfZzlbtgjliz\h\uf ~hdmf_glzf AbGI> dhlhju_ fh]lml bf
j_kim[ebdZgkdh]h b f_"~"mgZjh”"gh]h agZq_gby Bamqg_ ¢
ihglb \k_o mq_[guo “bkpbiebg | d p_ev b kh™ gvgal b
k_1f_glh\ hjl]ZzgbazZpbb b h[kem b\Zgby \ha“mrgh]h ~*
j _]eZf_glbjmxlky Kkhhl\_IklI\mxsbfb ~hdmf_glZfb < wlhc
hkgh\zgb_ jZajz[hlZlv Db \g_"jblv '\ mqg_[guc- ijhp_
hjb_glbjh\Zgguc weh{jlZlagpdshl evguc dhfie dk WHD O©ADb(

< jZfdZo f_Ih~*heh]bb ,'() WHD fh gh jZkkfzljb\zZI
bgnhjfZpbhggh_ihe_\ kj_~_ dhlhjh]lh hkms_kl\ey clky ih
bgnhjfZpbb Z gZ __ hkgh\_ + kbgl _a b ] g jZpbybmqg [g!
azZ”"Zgbc b bo hp_gdZ gZ ijZ\bevghklv WIb ijhp_"mju
knhjfbjh\ZIv m kim”~_glZ mklhcgb\u_ |_hj_Ibqgq_kdb_ b ijZz
jZfdZo h[mqgZ_fhc “bkpbiebgu
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P_gljZevguf we _f _glhf fha_eb ,'() y\edhlikjZwnrgddipd yf_
hih[jZ Z _|Iky \nkibgddpbhgZevgh]lh [ehdZ + ijyfhm]hé¢lwpgbdZz
mdZazZgh ~_ckl\b_ \ nhjf_ JeZ]lhevghijh Xkncklkd\blfhevgHuly
hg gv jZaguf ih fZkrlZ[m < dhgl_dREZgbayZNBE¢ hbkkged pth_
ijhp_kkhf ihgbfzZ |ky gZagZq_gb_ewd&hé njZgbglhh\ _qZkl_
lez\ ghjfZl-bpgbh\uo ~hdmf_glh\ LZdb_ nmgdpbb_ glazZ\bk
kljmdIimjbaZpbb bgnhjfZpbhggh]hiijzai\gbjfhldbighglh\

JZaghh[jZab_ aZdhgh”Zl_evguigZbh\ghojfZhao\mh_glh\ =:
fh gh hibkzlv fgh _kI\hfG '«*@G We_f_glu fgh _KI\% G
G ij_"klzZz\eyxl kh[hc hI*_evgu_ \b”~u “hdmf_glZ \ qZklg
dhr _dk JMa ‘\bZpbhggu_  ijZ\beZ b *j AN kv \Z ¢
ijbhjbl_lghklv hlghkbl_evgh ~jm] "jm]Z G Z« bf gggh_ G
A"hdmf_gl¥ey Iky i_j\bqguf beb [Zabkguf ih hlighr_d&bx d ~
| ~ WIlh Jh\hjbl h Ihf qglh Rh@dhZfleglg&Z hkgh\Zgbb “hdmf_

< p_ehf kljmdinmjgpdpbhgZevgh_ KN khklhygb_ WHD
_]h bgnhjfZpbhgguf ihe f Bl aZdhgh”Zl evgi\h\boghjf
Ahdmf_glh\ =: gZ hkgh\Zgbb f_Ih~heh]lbb ,'() fh gh ij_~
ijb\_~ gghc gZ jbkmgd _

|
Mijz\e gl

v
Nmgdph N
ijhp_kk_ <uoh”™ip

Z )

F _ozZgbaf
I

JbkmghdN *hklhygb ©MHD gZh kghi_Ih”he h[DEFO

GZ KN khklhygb©o AWGIDfh]ImI \ebylv Ijb Jjmiiu \g_rg
nZdlhjh\  ©<oh”u2& ©MijZ\e _gb_2 b ©F oZgbafu?& dhl
kh~ jZgb_ b ihdZazZl_eb ©<uoh”z?

?keb kbkl_fzZ y\ey Iky ~“bkdj _Ighc 1Zdh\hc y\ey Iky
h[ez”"Zxs_ ¢ ~bgzZfbdhc \h \j f gb Ih \ hkgh\_ &ylh*he
\uiheg_gby nmgdpbhgZevguo ijhp_"mj e_"bl bkihevah
fgh™ _kI\_ggh]lh f _ITh~"Z b Ze] [ju eh]bldb ><hedh\Z

- <oh”iLp

;B;EBH=J:NBQ?KDBC KIBKHD

1. <hedh\zZ 4 ®Bjby kbkl_f b kbkl _fguc ZgZeba mq_[gbd ~ey
[ZdZeZ\|jbZIZ < G <hedh\Z -. ba® gibkhjzZ[ W “hBa%Zl_evkl\h
XjZcl + K

2. J - BgnhjfZpbhggu_ |_ogheh]lbb ih"*_j'db “bag_g
ijh"mdpbb F_Ih*heh]by nmgdpbhgZevgh]lh fh”_ebjh\Zkgdhyf <g
dhfbl_Ihf ih klZzg”*ZjlbaZpbb LIDoghe&$b® JIhkkbb >ZIZ-\\-~ _gby
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K?DPBY
©lJH;E?FU 1?JKI?DLB<U J:A<BLBY B IJBF?G?GBY
?KIBEHLGUO<B:PBHGGUO KBKL?F?2

lj_~"k_"ZI_&ZpFeh\ : < azZf_klbl_ev "bj_dlhjZ Bjdmlkdh]h
ihMFJ dzZg” i_"~ gZmd

M>D -519

KBKL?FGUC IH>OH> D NHJFBJH<:GBX 1J?><:JBL?EVGH=H
L7?0GBQ?KDH=H H;EBD: :<B:PBHGGUO KBEH<UO MKL:GH<HL

>SEY;?KIBEHLGUO E?L:L?EVGUO :Il:J:LH<
Abg gdh\ X < dZg”™ | _og gZmd
<MGP <<K ©O<<: bf ijhn G ? @mdh\kghdh b X : =Z
1 <hjhg_-
: _kibehlgu_ e _1Zl _evgu_  ZiiZjZlu Zdlb\gh \g_"jyxlky \ jZ
Nyl _evghklb glh kihkh[klI\m_| jhkim bo \hklj_hhbdgghklb

\hagbdgh\ _gbx ijh[e_fguo \hijhkh\ k\yvaZgguo Kk ihjy~rdhf
ijhba\h~"kI\Z b wdkiemzZlZpbb Ijb wlhf \hijhk khlkaB&g\y Z\b
mklZgh\hd y\ey |Iky h~gbf ba gZb[he__ hkljuo <hjklZlv_ |
| _ogbq_kdb_ hkh[_gghklb [_kibehlguo e_1Zl_eVvguebbzZikzjzI!
ibehlbjm_fufb dhlhju_ h[mkeZ\eb\Zxl kha”Zgb_ gh\Zghbx”~oh”
ij_"™"\Zjbl_evgh]h | _ogbg_kdh]h h[ebdZ bo kbeh\uo mukdEAph\hd
bkke_"h\Zgby GZ hkgh\_ wlh]lh knhjfmebjh\ZgZ g9ZmqgZy
gZijZ\e _gbb k djzldbf hibkzZgb_ f \hafh guo iml_c j_r_gby

Dexq _\u_ kdhkZbehlguc e 1Zl _evguc ZiiZjzZl ]b[jbkigayh\dBEeh\

Z\bZpbhgguc we dljbg_kdbc Mb]zl _evebd_ odlzdg kadbg kldp
fhr _ebjh\Zgb_

JZa\blb_ Z\bZpbhgghc hljZkeb ij_"ihedeZHKI j £ kiv bin kgeth \
ijbf g gby [_kibehlguo e 1Zl evguo ZzZiZebBbgh]hEp e \h
gZagZq_gby Ijb wlhf gZ gbo \haeZdBf IggekImjdeaZZ2y q dl
\uau\Z_| g_h[oh”bfhklv kha”Zgby rblphdhdedlgk c\dpELDI

< ijhp_kk_i_j_oh”Z hl ibehlbjm_fhc d [_kibehlghc Z\
djbl_jbyfb wnn_dlb\ghklb y\eyxlky klhbfhklv b kjhd
ihklZz\e _gguo azZz”~"Zq k bkihevah\Zgb_ f dhfie_dkh\ k ;E:
gh\uo | _ogheh]bc m~Zklky ihemqgblv memqgr_gb_ mdZa
©[_kibehlgbdth[hajbfhf [m"ms_f [m” ml ih\k_f_klgh ijbf.
jZaebgguo k_dlhjZo wdhghfbdb

GZ ~"Zgghf wlzi_ jZa\blby dhfie_dkh\ k ;E: hl
ijhba\h”?klI\Z kms_klI\m_1 g_kdhevdh dexq_\uo ijh[e_f |
hlebgbl_evgufb hkh[_gghklyfb \ kjZ\g_gbb k ibelbbjm_ft
ZiiZjzZlzZitb E: 1zZdbfb dzd
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i rbjhdb_ ~"bZiZahgu \ae_Ighc fZkku \ukhlu b kdhjhk

i fghlh\ZjbzZpbhggZy Zwjh”"bgZfbg_kdZy dhfihgh\dz

i jZaghh[jzab_ Ibih\ ijbf_gy_fuo kbeh\uo mklZgh\hd

i rbjhdh_ ijbf_g _gb_\ha”“mrguo \bglh\ \ dZq_ kI\_ ~"\k

i Z\lhghfghklv jZ[hlu kbkl _f

i jZaebqgu_ kjhdb j_kmjkZ

i jZaebqgu_ mkeh\by [Zabjh\Zgby b wdkiemZIZpbb

i gbadZy klhbfhklv "bag _ggh]h pbdeZ ba”_eby

MdZazZggu_ hlebgbl_evgu_ hkh[_gghklb ;E: ijb\h”yl
g_h[oh”bfh kljmdImjbjh\ZIlv gZ Ibiu b deZkku >ey wll
jZajZ[hlZgZ deZkkbnbdZpby ;E: \h_ggh]h gZagZqg_gby
jbkmgd _ ljb wlhf |Zdmx deZkkbnbdZpbx gZklbggh fh gl
E: bgh]l]h gZagZq_gby

JbkmghdezZzkkbnbdZpby ;E: \h_ggh]h gZagZq_ghb
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>7Z9gZy deZkkbnbdZpby -lihogbhgdkddhf oZjzZdl_jbklb
gZleyrgh ~ _fhgkljbjm_| gZkdhevdh jZaghh[jZagu_ ;E: \
lj [mxlky ey j_ r _gby kms_klI\mxsbo aZ"Zq < gZklhys_
kljzg_ ijbf_gyxlky ;E: hl fbdjhdezZzkkzZz ~h kj_"g_]lh Z ;E:
lhevdh jZajzZ[Zlu\Zxlky d ijbf_jm 1Zdb_ dZd ;E: :evlZbj b

Ke "m_1| hkh[h hIf_Iblv glh k m\_ebq_gb_ f dhebqg_
E: \k_ [hevr_c ijh[e_fhc y\ey_ Iky Z\lhghfghklv jZ[hlu _
mijZ\e _gbb ibehlbjm_fuf E: aZ \k_ qgqlh ijhbkoh”bl gZ
dhfZzg”bj wdbiz"'Z b \ kemqgZ_ "himklbf eh gh]h kjZ
"bZ]ghklbjh\Zgby jZ[hlhkihkh[ghklb kZfhe Iguo b ~\b]zZI
fh™ | ijbgylv jZpbhgZevgh_j r _gb_ h[ blghjbgre\Zglxb |-
kemqzZ_~_ k mijzZ\ey fuf ;E: fgh]lhjZah\h]h ijbf_g gby
ihez]Z |ky lhevdh gZ jZ[hIm Z\IhfZlbdb b “"hg bkoijdyg bf |
fhgblhjbg]Z jZ[hlhkihkh[ghklb kbkl_f lhevdh gZ imekwl_ m
wlibf \hagbdZ | g_h[oh”bfhklv kha”Zgby \ukhdhlhldqgh]h
h[hjm~h\Zgby “ey \uiheg _gby wlbo nmgdpbc

HAgbf ba ij_bfms_kI\ ;E: fgh]bfb wdki_jZflglhazZy\
klhbfhklv bo "bag_ggh]h pbdeZ gb fhljjh Em obéyhlbjdmsZ
kbimZpby bkoh”y ba ZgZebazZ klhbfhkdb KE: ijhdash"
h[gZ”_"b\Zxsbc ijh]jgha g_ ~Z_| D2zZd \bKldib fihdk INZ pesdp &g u
ijh_dlh\ ;E: y\ey |Iky "Ze dh g_ gbadhrcghlhlkdéhlp ghbkkbdbbéy &
ijbf _jm e ]db&4E:5DYHQ Kk ijh~he bl _evgh§gbhkx kHbblZ
luk ~heezZjh\ qglh khklzZ\ey | hdheRh gh kfine[re ntl\_j ~Zlv
glh bkihevah\Zgb_1Zdbo ba”_ebc \ ygh g klpZe_ K[ jZag

LZ[ebpZHkgh\gu_ o0zZjzdl_jbklbdb ;E: KR:

R RQ-11 RQ-7A MQ-1 MQ-9 RQ4 X-47A
E: Global
Raven Shadow Predator Reaper H Pegasus
awk
jZa\_"u\| jZa\_"U( jZa\_"u
GZagZq_| jZa\_"q jZa\_"g evgh | evgh jza\_"q _evgh
m~Zjgu{ m~™"Zjgu m~*"Zjgu
FZkkz d 2 150 1000 5000 15000 20000
lfhnhe bl_| 7 24 24 32
ghklv ¢
Kdhjhklv 95 200 220 400 620 1000
lhlhehd | 5 5 8 13 18 200 12
>Zevghkly 10 22 000 1100 6000 22 000 3900
Kilhbfhklv
N 0,035 0,750 4 17 35 407
feg hee

Bkoh”y ba \ur_kdZazZggh]h fh gh knhjfmebjh\ZIlv gZ
aZdexgZxsmxky \ kgb ' _gby | _ogbqg_kdh]h jbkdZ kkhbfhkl
;E: hl_q_KkI\_ggh]h ijhba\h”?kI\Z H~rgbf ba iml_c¢c __ j r_gl
ijh\_~ gb_ \ukhdhlhgguo ij_"\Zjbl_evguo h[ebdhduo I
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bkihevah\Zgb f ~“hklb]Jgmlh]h-Impo\gy_gdmldighzZ” _eZ \ jZa
h[eZklyo gZmdb b |_ogbdb Z 1Zd _ ijh]lghabjh\zgb
0ZjzZdl_jbklbd E: b KM

< gZklhys__ \j_fy h[s_ijbgylhc f_Ih*"bhdd_khmsSZdgbym ;E
ihwlhfm jZajZ[hlgbdb aZzgZkimx jmdhggtkiibm x|l Rk IKhékigbyfb
ihjy"d_ bo kha”Zgby < k\yab bkkldf*h\ZgZevkghf p_glj_
ijhn_kkhjz G ? @mdh\kdh]h ijh\h*blkyzZfadkr KNaZaghpX[ \k _
dhfie _dkzZ ghjtZllb\pthg kdhc ~hdmf_glZpbb | ]JeZf _glbjmx
jZajZ[hldb ijhba\h”kI\Z bkiulZgbc dhfwedkdeMZIEpp: <
NZevg_cr_f hkljh \klZg_| \hijhk h jadifnbd borHAddibqg kd
ijbf_g_gby 1Zd dZd g_kfhljy gZ ehdZEvgdhjZajgufoghighZpby
k _cqZk wlh g_ \ibkZgh \ h[smx dhgZqipihph jbebglbghdZ yh"Z

;,_amkeh\gh ijbf_g _gb_ ;E: kh \J_ f g f klZg_I| lhevdl
g_f k\b”_|I _evkl\m_| gzZdZieb\Z_fuc hiul bo ijbf_g_gby
p_e _khh[jZagh]h j_r _gby kms_kl\mxsbo aZ”~Zq g_h[oh:
p_e \h_ kha”Zgb_ dhfie_dkh\ k ;E: ih ke _"mxs_fm ijb
\ZjbzZgl j_r_gby = kj_"kI\Z = kjhdb = klhbfhklv@dmJZ[hl
kp_gZjbx fh gh [m~_|I p_e_khh[jZagh \ k Zlu_ kjhdb
azZljzlzib kha~z\zZlv |j_[m_fu_ ;E: WIhfm [m~_1| kihkh[k
Zijh[bjh\ZggZy f ITh~ bdZz Ij_"iheZ]ZxsZy ijh\_~ gb_
1j_™"\Zjbl _evguo jAkdjldihg kdbo bkke ~h\Zgbc GZ jbkmg
[ehdko fZ m _  jZajzZ[hlZgghc Z\lhjhf f_Ih”bdb dhl
kKh\ _jr_gkl\m_Iky *ey mqg_I|Z gh\uo hkh[_gghkl_c¢c ;E: >Abg

Ba\_klgh qlh jZajz[hldZ KM y\ey |ky lgZYdhle evduwefh"
wlZihf kha”Zgby ex[h]h ;E: Bkke "h\Zgby gZibdBaulZx
wnn_dlb\gZ azZ”~ZqZ jZajZ[hldb wnn_dlksglkc \KM h
ij_~ty\ley fuf |j_[h\Zgbyf j_ rZ Iky ijb dhoier* dkkhfmqg_|h
azZ™"Zq j_rZ fuo ;;E: bo oZjzdl_jbklbanZldkpéb\bdb v ko
ijh]jzff ithe _1Z b Ii < k\yab k wlbf Zkhhjkidkilj_fgaiL]Zh~oh”
nhjfbjh\Zgbx ij_"\Zjbl_evgh]h | _ogbqg MdhEh jJabbdgKh
p_e \h]h gZagZqg_gby hkgh\Zgguc g¥ ZqZ%ebkpbikgigZjdh:
oZjZdl_jbklibd \ j_amevlZl_hilbfbaZpto\gyhj dijdl fulwyf o Zc
lj_"~ihezZ]Z 1ky qlh ijb \hagbdgh\_gbdb g jdhllgjihc ddhzhc
ileZgbjm_|lky k bkihevah\zgb_ f ;E: ke_‘emdk ijhXklglblgdh
| hj Ibg_kdbo bkke_"~h\Zgbc \ j_amevlZi e ggih d&mdbt
lj_[h\Zgbyf ~he'gzZ hlI\_qzZlv KM jZajZ[ZleyZ gfhbhhhe E:
wnn_dlb\gh]h j_ r _gby aZ”~Zgb b ihemg_duogbtZkdb ewn[el
KM b E:

>ey ijh]jzffghlh h[_ki_gq_gby ijh\h*"bfuo 2DWhkghf*h\Z
\uihegy Iky ~hjzZ[hldZ kha”Zgghc bf dhlfig_&Hbbc fHZ] eft
jbkmghd hkgh\Zgghc gZ [hevrhf hjabdhjlo bkdley "h\Z¢
KM "“ey E: jZaebqggh]h p_e \h]h gZagZghglkyjmm b g Z xls
wdkiemZlZpbhggu_ hkh[_gghklb ;E: Ibfo gZgb joghkibo ipih
KM k jZagufb bklhggbdZfb wg_jlbb gZ [h@Im >Abg_gdh\
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Jbkmghd etrkko _fZz f_Ih~ bdb nhjfbjh\Zgby ij_"\Zjbl
| ogbg_kdh]h h[ebdZ kbeh\uo mklZgh\hd ;E: jZaebqggh]h

< ij_"klz\e _gghc dhfie_dkghc fzZI _fZlbg_kdhc f
fzl _fZlbg_kdzy fh”r_ev KM kha”rZgZ k mqg_Ilhf \hafh ¢
| g™ _gpbb jZa\blby Z\bZpbhgguo *\b]Zl e ¢ >G_qgZ_\

1) Ijbf_g _gb_ fh*mevgh]h ijbgpbiZ \ dhgkljmbjh\Zgbb

2) Mij_""ZxsZy jhev jZajZ[hldb_og@Za kgln]h az™
lj _ [mxsZy kh\ _jr_gkl\h\Zgby f _Ih~h\ jZkq _1Z fZlI
fhr _ebjh\Zgby b ijh_dlbjh\Zgby *\b]Zl _e_c¢c b bo we f_glh

3) KharZgby gh\uo "\b]JZl e ¢ 9Z [Za_ jZg__
mgbnbpbjh\Zgguo ]Zah] g _jZlhjh\

4) JZajZ[hldz zZz"~Zilb\guo kbkl _f mijZ\e_gby KM 1|j_[m
hkms_ kl\e_gby ijbf_g _gby [hjlh\uo pbnjh\uo \uqgbkebl
jZa\blb_ gZ wlhc hkgh\_[he__ kh\_jr_gguo kbkl_f *"bZ]gfl

5 Ihbkd [he__  kh\_jr_gguo ko f ~™\b]JZl e _c¢c b ¢
wnn_dlb\guo ijbgpbih\ hj]ZgbazZpbb bo jZ[hg_]h ijhp_kkZ
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Jbkmghdehdsko fZ dhfie _dkghc fZI _fZlbq_kdhc fh™ _eb

| j\u_ qg_luj_ ba i_j gbke _gguo | _ g™ gpbc\ m _
fZzl_fZlbg_kdmx fh_ev KM 1ljb wlhf g rkdgbpyadprZzajb bgl |
hljZke _\uo gBkkeghh\Zl _evkdbo b ijhba\h?kl\_gguo hj]
nhjfbjh\Zgbx | _ogbq_kdh]h h[ebdZ KNh*"eyeE\hagliqgZqg
b hp_gd_bo wnn_dlb\ghklb ih djbl_jbygyZfhe Igh]h mj

< gZklhys _\j _fy ijh\h”*blky jZ[hlZ ih \g_k_gbx baf_g
ijh]jZffu ~ey j_ZebaZpbb iylhc | g~ gpbb jZa\blby Z\bZp!
l1Zzd dzd k_cqzk \ fbjh\hf Z\bz”*\b]zZl_e_ kljh_gbb b~ _|
I _jki_dlb\guo iml_c jZa\blby I1hdZ keh gh h”ghagZqgh
\klZg | gZ azZf_gm ]J]Zahlmj[bgguo KM ihwlhfm g_h[oh”"k
\hafh 'gu_ dhgp_ipbb LZd h”ghc ba i_jki_dlb\guo ko
kgblZ_Iky ]b[jb*gZy KM J_ZebaZpby ~Zgghc ko_fu \ md
ijh mdl_ |Ij_[m_I| jZzajZ[hldm b \g_”"j_gb_\ _]h bkoh”~guc
fhr e ¢ "hihegbl _evguo we f _glh\ KM

i Z\bZpbhggh]h ihjrg \h]h b we dljbg_kdh]h "\b]ZI e

i \ha“mrgh]h \bglZz

i j_~"mdlhjZz

i we _dljhijh\h~db

i Zddmfmeylhjghc [ZIZ]_b

i we_ dljbg_kdh]lh ] _g_jZlhjZz
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i j_"mdpbhggh]h deZzZizZzgZz

i Ihieb\gh]h we f _glZ b jy*"Z “"jm]bo

Ilhke_ ~hjZ[hldb dhfie_dkghc fzZl_fZlbqgq_kdhc fh”"_e
ijh\_~ _gb_ kh\hdmighktd_hZklhbg gkhdbo bkke_ ~h\Zgbc |]b]
ko f Z\bZpbhgguo KM k p_evx h[hkgh\Zggh]h nhjfmebjh\
ke “mxsbo \hijhkh\

i hij_~ e _gb_ hilbfZevguo ]jZgbp ijbf_g gby Imj[
Imj[h\bglh\uo fZehjZaf jguo ]J]Zahlmj[bgguo blyjrgdbwo
"b]Zl e ¢ "ey KM ;E:

i hij_~ e _gb_ hilbfZevgh]lh jZkij_~ e gby jZ[hlu \ ]b

i \adfh”~ _ckl\b_ aZdhgh\ dezZkkbqg_kdhc f_oZgbdb |
we dljhfZ]g_IbafzZ \ Z\bZpbhgghc KM

< aZdexq_gb_ fh gh kdzazlv qlh ;E: yleyxlky [m’
Z\bZpbb ijb wlhf bo jZajZ[hldZ kha”Zgb_ b [m"msZ
klZzedb\Z _Iky k jy~hf | _ogbqg_kdbo b wdhghfbqg_kdbo i
gZmqgh]lh j_r_gby

D hkgh\guf \u\h~Zf ih jZ[hl_ fh gh hlg_klb ke_"mxshb_

i ;E: bf_xI jy™ hlebgbl _evguo hkh[_gghkl ¢ ih Kk
ibehlbjm_fufb e_I|ZI _evgufb ZiizZzjzIZfb dhlhju_ g_h[oh”Db
wlzZi_ jZgg_lh ijh_dlbjh\Zgby ijb nhjfbjh\Zgbb I _ogbqg_kdtl

i knhjfmebjh\ZgZ gZmqgZy ijh[e _fZ aZdexqZxsZyl
| ogbg_kdh]h jbkdZz kilhbfhklb b kjhdh\ kha~Zgby ;E
ijhba\h”~kI\Z iml_f h[_ki_q_gby \ukhdhlhqguo ij\t\aZjbl_e
bkke "h\Zgbc k bkihevah\Zgb f ~hklb]gmihdbgbanjkdgyh
azZ™ eZ \ jZaebgguo h[eZklyo gZmdb b | _ogbdb Z IZ
iZjZf _ljh\ b ozZjzZdl _jbklibd E: b KM

i g _h[oh~bfh j Zebah\Zlv p_e \h_ kha”Zgb_ dhfie
ke "mxs_fm ijbgpbim ©AZ~ZqZ %= \ZjbZgl j_r_gby £ Kk
klhbfhRlv

i jZa\blb_  fbjh\h]h Z\bZpbhggh]lh "~\b]Zl_e_ kljh_
hkms_ kl\ey | ihbkd gh\uo [he__ kh\ _jr _gguo ko f "\b]ZI_
ijbgpbih\ hjl]ZzgbazZpbb bo jZ[hq_]h ijhp_kkZ yhéghtkya I
]b[jbrgZy KM

;B;EBH=J:NBQ?KDBC KIBKHD

1. Abg_gdh\ X F _4h”bdZ nhjfbjh\Zgby | _ogbqg_kdh]h h[ebdZ
wnn_dlb\ghklb kbeh\hc mklzZzgh\db \ukhlgh]h [_kibehlgh]h<e |ZI e
Abg_gdh\ : < Emdh\gbdh\ F ; RH6.gdh-3. Hke 88 +

2. Abg_gdh\ X Hpg_gdZ wnn_dlb\ghklb kbeh\hc mklZgh\db

[ kibehlgh]h e _1Zl _evgh]h ZiizjZlZz X < Abg_gdh\ : < Emdh\c
<_klgbd Fhkdh\kdh]h Z\bZpbhgg20lh. blgdlxkm|ZK + 182.
3. G_gZ_ \ X LGhjby Z\bZpbhgguo "*\b]Zl _e_c¢c Q X G (

N _Ahjh\ K G Dhlh\kdbc :F K <kBe_bf +ijhn G ? @mdh\kdh]h
k
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M>D

J:AJ:;HLD: HILBQ?KDBO KJ?>KL< DHGLJHEY J:;HLU <HA>MRG!
<BGLH< ;?KIBEHLGUO E?L:L?EVGUO :Il:J:LH<

Ahlbg G dZg” | _og gZmd

KZfZjkddpL£pbhgZevguc bkke ~h\Zl _evkdbc mgb\_jkbl I b
K1 Dhjhe_\Z

] Kzfzjz
< klzIlv_ ij_"ezZ]zZ_lky hibkzgb_ b kljmdimjgZn\ ki®giZhcdhgl
ZiizjzImju kh\f_klghc jZ[hlu kbkl_fu mijZ\e_gby\baRklgda ijb
\bglh\ d\zZ~jhdhil_jh\ :iizjzZImjz \dexqZ_ | \ k_[y \kdbkebl e

baf _jbl _evguc ma_e mkljhckINRZ \\In*ZjZ~*bhijbzfgbd YA
\ugbkebl_evgh]h mkljhcklI\Z y\eyxlky ~\Z fbdjhdhgljhlere] hjZ k\y
b hklZevgufb we_f_glzZfb -igih\gljiheylgd ZiiZjZImju ih kj_"kl
\kljh _gguo bgl_jn_ckh\ < dzZqg_kI\_ baf_jbl_efgdhhh 2ga&Zed duklr
kljh[hkdhibg_kdbc 1Zohf_Ij dzZ ~uc dZgZe dhlhjRjEshighy ey _
hi~_evgh]h \bglzZz e_I1Zl_evghlh ZiizjzlZz lhemqg_ogjghllkb]gZz
mijZ\e_gby d\zZ~jhdhil_jhf hkms_kl\ey_ Iky jZ~bhijbihgelydhf |
ij_~klz\ey_| kh[hc kjzZ\g_gb_ jzZkkgblZgguo gZklhl \jZ
khhi\_Ikl\mxsbo kb]JgZezZf mijZ\e _gby k bo nbBdagdgkdh yradf |
Lzd _ \ jz[hl_ ijb\_~_gu \u[hj we_f_glghc -ijBaujhgbglgtjhev
ZiiZjZIlmju _z g_"hklzldb b \hafh'gu_ imlb fh” _jgbaZpbb
Dexq_\u_ keiflZihezlguc dhgljhev d\Z”*jhdhil_j wdkiemZIlZp!
gZklhlu \jZs_gby Zz\IhfzZlbabjh\ZggZy kbkl_fZ dhgljhey

G _bkijz\gu_ kbkl_fZ mijz\e_gby b kbeh\Zy mklzZgh
e |Zl _evgh]lh ZiizjzlZ ijb _1h azZimkd_ fh]lml klZlv ijbqg!
ijhbkr_kl\by b ihf_rzZlv hi_jZlb\ghfm j_r_gbx ihklZ\e g
az™"Zgqb qlh fh™ I ijb\_klb d agZgbl _evguf fZl jbZevguf
kemqgZ \ d gZg_k _gbx \} _~Z a”hjh\vx g _eh\ _dZ

GZb[he__ wnn_dlb\guf kihkh[hf ij_"mij_ "~ _gby hibk:
yley |ky ij_~ihezlguc dhgljhev kbkl_f e 1Zl _evgh]h ZiiZ
ijh\_~ gb_ dhlhjh]h h[_ki_qgb\zZxl \kljh_ggu_ kbkl_fu

J _ameviZlu 1Zdh]h dhgljhey hkgh\Zggu_ gZ |_klIh
h[t _dlb\ghklb mkIimizxl [he__ ijh~he bl _evguf ijh\_jdzZf
mkeh\byo Ih wlhc ijbgbg_ ey dhfie_dkghc hp_gdb | _o
e |Zl _evghlh ZzZiizjzlZz 1j_[m_Ilky ijh\_~ gb_ _]1h dhgljh
ki_pbZevgh h[hjm~Ah\Zgghf Zwjh”jhf_ glh g_ \k_]*Z
\uiheg_gb _f ihezlghc aZz”~Zqgb

dimZevguf j r_gb_f hibkZgghc ijh[e_fu yl\ey Ilky
kbkl f gZa_ fgh]h nmgdpbhgZevgh]h dhgljhey h~gZ ba d
NZgghc jZ[hl_

lj_~ezZ]lZ fh_ \ klzZlv_ h[hjm~h\Zgb_ 7~ey dhgljhey jZ
\bglh\ e_I1ZlI_evgh]h zZiizjzlZ ij_"~iheZ]Z_| nbdkZpbx ihke
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jZaf_s _gb_ \ ~hklZlhqghc [ebahklb d _]h ihA\b guf qzZKkl
kj_~kI\ zZ 1zd _ g_ ij_"mkfzZljb\Z_| hij_~_e_gb_ gZdehgZz
nZdlu h]jZgbgb\Zxl h[ezZklv ijbf_g_gby ~Zjdhdhpghqgdhgljhe
ZiiZjZIlmju b ~_eZxl _z ijb_fe_fhc 1ijb wdkiemz\Zpbb
[ kibehlguo e 1Zl _evguo ZiiZjZIlh\ mklimiZxsbsooghkIQzZ[Z]
"b]Zl _e ¢ ibehlbjm_fuo \ha”mrguo km~h\ Djhf_ 1Ih]h
jZ"bhkb]l]gZeh\ g_h[oh”bfuo 7“ey ~bklZgpbhlgdlehgm]hz\e
ZiiZjzlZ iha\hebl ijh\_klb dhgljhev jZ[hlu \bjhh)\jdhdf_ k
kbkl fu mijZ\e _gby

Dhgljhenigh\_jhqggZy ZiiZjZImjzZz \dexqZ_| \ k_[y \uql
mkljhckl\h mkljhcki\No\RYE*"Zfgh]l]hdZgZevguc kljh[hkdhi
|Zohf_1j b jZ*"bhijbzfguc [ehd jbkmghd

JbkmghKljmdimjgZy ko fZ dhighhiégghc ZiiZjZImju

| _j_~ ijh\_jdhc [_kibehlgh]l]h e _[Zl_evgh]lh jZiizZjZz
nbdkbjm_1| _J]h gZ a_fe_ mklZgZ\eb\Z_| *"ZIgbdb IZohf_Ij
\bglh\ gZ dhlhju_ gZde_b\Z_| k\_Ihhljz Zxsb_ f_Idl
baf jbl _evgmx kbkl_ fm

ljhp_kk dhgljhey ij_~klz\ey_| kh[hc ihke_"h\ZIl_e
mijZ\eyxsbo kb]JgZeh\ dhlhju_ gZjy*m Kk d\Z*jhdhil_jl
jZAbhijbzfguc J[ehd ZiiZjZIlmju ijh\_jdb AZdexq_gb_

240



kh\f_ _klghc jZ[hl_ kbkl_fu mijZ\e_gby b kbkl_fu ijb\h”~h\ \
[ _ kibehlgh]lh e_1Zl_evgh]lh ZiizjzZlZ nhjfbjm_Ilky @Z hkg
jZkkgblZgguo qgZklhl \jZs _gby \bglh\ kKhhiI\_TklI\mxsbc
kb]JgZezZf k bo baf_j ggufb agZqg _gbyfb

Hkgh\m \uqgbkebl_evgh]h mkljhckl\Z khklgeey |
$7 6%0 ; &%$8 dhlhjuc 7"ey k\lyab k mkljrtk\hNAREZ \\h
bkihevam_| \kljh_ggupbiZi®Xeh]hj_h[jZah\Zl_eb b ihjlu h
gZagZq_gby IHG hif _g "~Zggufb kh kIiBpKkdhjibfg _k
hkms_kl\ey | q_j_a bgl_jn_ck 8%$57 Z ijBhbhikibiggedi h
fhr _eb &UD]J\UDGLR j_Zebam_| ih dZgzZzeftbBj&6ibhgtphibegp
) &%7 ij_"hklzZ\ey | \hafh ghklv ijHyheéklv k dh
bkihevah\zZgb _ f ghml[mdZz g_j_a k\hc \u\h® nB6%
fbdjhdhgljhee jZfb \uqbkebl_evgh]h mkhi®I\Z j Zebah\Z

< dZq_kI\_ mkljhckMhNAh?*h*MZkihevah\Zgu kh\f_szggu._
"bkie_c b k_gkhjgZy j_abklb\ghc i-2dLOX b Reb /&'

JZ"bhijbzfgbd &UD]JV\UDGLR jZ[hlz _| gZ N Zklhl
d\Zz~jhdhil_jh\ == glh h[_ki_qgqb\Z _nghbhkjlkZdlegg mkl
ij_"eZ]Z _fhc ZiiZjZImju

Kljh[hkdhibg_kdbc [Zohf_I; khklhbl ba nhh&dblgbdh'
bklhggbdh\ gZijZ\e_ggh]h k\_[Z hoi/jZ\ey fuo ljZgabklhjgt
dexgZfb ih dhfzg”rZf fbdjhdhgljhee jZ 6Wrdexg_gb_ |
nhlih Zlgbdh\ \uiheg_gh gq_j_a \kkpbrgindu ZigZehah\Zl_ ek

ljhp_kk xklbjh\db 1Zohf _|jZ + hl® _evgudhpljbévigdihltL
ijh\_jhqghc ZiizjZIlmju ijb dhlhjhf kbalemdgdhVigyghklhqggb
"6/ - ljb  xklbjh\d_ hi_jZlhj mklZgZ\eb\Z bldZrlZIb
|Zohf _|jZ b jZza\hjzZzqgb\Z_| _]1h ~h | _ogurcj hihglZzdeljZggdc f_|
gZ ehizZklb \bglZz emqgq g_ ihiZz*z|l gZ MhllhdaZhdplbdkb jihz gl
ihke ~gbf k ihke_"mxs_c bg*"bdZpb_c gZ “"bkie_ _

IblZgb _ ij_"eZ]Z _fhc ZiiZjZImju hkms_kl\ey Iky
Zddmfmeylhjguo [ZIZj _c¢c MHKh[_ki_qb\Z | “ebl_evgmx Z\|
JZ[hlm Dbeb hl [ehdZl'tflZgdy 9 jZ[hlZxs_]h kh\f_klgh
$&'& dhg\ _jlhjhf-$39

<u\h” < gZklhys_c¢ jzZ[hl_ ij_"eh  _gih\ dhgbhbevg
ZiiZjZlmjzZz dhlhjzy iha\heyl hi_jZlb\ghhaghyntbijif\ jdm
kbkl fu mijzZ\e _gby b kbkl_fu ijb\h~h\IRha"migeablg\b]h
e |zl _evgh]h ZiizjzZlZ qlh ihalhey_ plkigdpah]k jjkok Z\bAby

Hkgh\m ZiiZjZImju khklZ\ey | baf_jbl hdaddgZmagec :
kljh[hkdhibq_kdbc 1Zohf_Ij b \ugbkebl _evgh [Z@akljh:
fbdjhdhgljhee jZ G_"hklzldzfb ij_"eZ]Z_fhyhey xrhkljh
"ebl _evguc ijhp_kk xklbjh\db ZiiZjZImjul Hj_[&EbhgBc
khhi\_lklI\mxs _]h gZ\udZ hlkmlkl\b_ \hgft ghkld dddeh e
ehizkl _c \bglh\ Z 1Zzd"_ g _h[oh”bfhklevghilkZpibB £l Zl Zd -
a_fe
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Hij_ ~ e _gb_ gZdehgZ ehizZkl_c \hafh'gh ih kj_~kI\Z
dhgljhevghc ZiiZjZImju \ j_amevlzl_ dhlhjhc hljZz Zx
jZa\hjhl_ hlghkbl _evgh iZ*"Zxs_]h emqZ k\ _IZ [m~_| b
hljZz zgghc k\_Ih\hc \hegu Z nhlhijbzfgbd bo ZgZebabjh\.

Bkdexqg _gb_ g _h[oh”bfhklb nbdkZpbb e |Zl _evgh]h .
ijb ij _"mkfhlj _gghf ez]dhf ~ fhglzZz _ \ha”mrguo \bglh\
\jZs _gb_ bo \Zeh\ g_ [m”~_| kha”zZ\ZIlv ih*tzfgmx kbem
fh gh hij_~ eblv gZg_k_gb_f f Idb gZ kzZf \Ze

B;EBH=J:NBQ?KDBC KIBKHD

1. > mgbi_j=jhgu lhegh_ijzdlbgq_kdh_ jmdh\hAki\h i_j k Zg]
> mgbit jFDhEDb[jb + k
M>D

:G:EBA IJH;E?F ;7AHI:KGH=H IJBF?G?GBY
7KIBEHLGUO<B:PBHGGUO KBKL?F

Dm~jydh\'*K4:l _og gZmd
Dgb gbg_gdh G <
Jm[ph\ ? dZg” | _og gZmd

'KZgdl | _j[mjlkdbc JThkm~ZjkI\_gguc mgb\_jkbl_| ]jz ~Zg}
2KZgdl | _j[mjlkdbc p_glj h[kem b\Zgby \ha“mrgh]h ~\
] Kzgldll _j[mj]

ljhbal\_~ g ZgZeba jugdZ ]jZ ~“Zgkdbo [_kdbé&mYyho k\hmtm hyfu
ihdmizl _evkdhc kihkh[ghklb gZk_ e gby e Jakkihdf gugbiyh]
h[s_"hklmiguo [_kibehlguo Z\bZpbhgguo flbkihdvdhAziZgktib
Hij_~ e _gu \hafh ' gu_ ihke_ 7kl\by ij_~gZfg4fgjgwagwo gihig_ th\ \
aZij_s_gguo "ey wlh]h ahgZo JZKkkfhlj _guby IZAUZ}aADIRNZ|jm
gZjmrbl _e_c¢ Iljhba\_" g ZgZeba f_lhw\[ijkibo\ihiguwfkN\ha*mrguf
km~rZf k mqg_Ihf hkh[_gghkl_c nmgdpbtgbjjingdggwvorliZj]lgud\ >e
azZsblu jZchgz Zwjh”~jhfz ij_"eZzZ]Z _Ikyhkhid™ZbwaXlgmdbmjg\ kem
wdkiemZlZpbb jZ~bhl_ogbqg_kdh]lh h[_Kih qagd¥\bklefhh\ hleBk_
kem'|[ dhlhjh_ [m”~_| aZzZgbfzZlvky h[gZjmZjmbbif eZicZj&EIhho
g_cljZebazpb_c

Dexq_\u_ kehWibehlgu_ Z\bzZpbhggu_ kbkl _fu [_kibehlgu_ \h
[ ahiZkghklv ithe_ _Ih\ gZ[ex™_gb_  Z\bZpbhggZy [ihghgBE&ghklv
bgnjZkljmdImju

<\_"_gb_
K dzZ ~uf ]Jh~hf \hajzklzxl fzZkrlZ[u 1ijbf_g _gby [_
Z\bZpbhgguo kbkl _f K jZaebqgh]h gZagZq _gby \

ki_pbZevgh]l]h gZagZq_gby gZijbf_j kbkl _fu ih jZa
ijhfure_ggu_ gZijbf_j "~ey \uiheg_gby jZ[hl ih ijh\_jd
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ebgbc ijhn_kkbhgZevgu_  Zwjhnhlhkt fdzZz b *j HIM
fh gh kgblzlv ]jZz ' ~Zgkdb_ ;:K ijbf_gyxsb_ky ”“ey jZa\le
nhih b \bA_hkt_fdb >]bzj"

JZa\blb_ ;:K ihdZau\zZ_| \kx k_jv_aghklv ijh[e_fu
[ ahiZkghklb qlh hkh[_ggh ZdlmZevgh 7ey jZchgZ Z
[ kibehlgu _ \ha”“mrgu_ km~nZ ;<K klZeb his_"hl

g_ij_"gZf_j _ggu_ Z \ jy»_ kemqgqZ_\ b ij_"~gZf_j_ggu_ i
ahgZo fhlml gzZg_klib \j_~ h[t_dIzf IjZzgkihjlghc bgnjZkl
kZfbf ljZgkihjlguf kj_~kI\Zf

>ey j_r_gby wlhc ijh[e_fu p_e_khh[fZeaghk g _ " kbkl dhu
[ ahiZkghklb dhlhju_ h[_ki_qZl fhgbhjllglghhddnbrgh k_q_
g_aZdhgguo ihe_Ih\ jZaebqgufb f_[HWY¥ZZK | Zk\watbc kk WZ gh\L
aZ”"ZqZ kha”Zgby ki_pbZevgh]h kljngdynjghijBxish/jiZahijd k
h]_ki_qg_gby [_ahiZkghklb \ jZchg_ Zwjh”*jhfZz

:gZeba jugdzZz "Zgkdbo [_kibehlguo \hamrguo km”h\

Kh\j f ggu_ ;<K iha\heyxl j rZlv rbjhdbc djm] azZ”™
hfeZklyo \ke_ 2~kl\b_ qg_]h jughd ;:K klZe klj_fbl_evgh
\hafh ghklb ZiiZjzlh\ ihal\heyxl bkihevah\Zlv bo b \ dhf
Wlh ijb\ dephklm bgl_j kZ dzZd kj_"~b ijhba\h”*bl_e_c¢ ZiiZj
dhfiZgbc aZgbfzZxsboky ijhba\h”~kl\hf dhfihg_glh\ d
hkh[_gghklvx m\_ebq_gby kijhkZ gZ jugd_ klZeh mf_gvr_

>ey ZgZebaz ~hklimighklb ijbh[j_|I _gby [_kibehlg
bl _eyfb jZaguo |j_]bhgh\ Jhkkbb jZkkfhljbf kj_~g_k
aZjZlhlgmx ieZlm >Zggu_ ihemqg_ggu_ ba kZclZz ©0_"0O
1Z[e >KI1ZIbklbdZ HeddHuhtek | b

LZ[ebpZKjt,g klzlbklbg _kdZy azjz[hlZggZy ieZlZ \ j_]

Cos Kj_~g_klZlbklbg_kdZy
JZchg ijh b\Zgby ez1z luk jm[
Fhkd\Z 65
KZgdl | jImj] 54
K_\ jAZiZ"guc n_" _jZevgu 47
P gljZevguc n_" jZevguc 56
X'guc n_" _jZevguc hdjm] 40
K \ jbzZ\dZakdbc n_ ™ jZeV 35
ljb\he kdbc n_”~ jZevguc h 39
MjZevkdbc n_~ jZevguc h{ 41
Kb[bjkdbc n_~ jZevguc hd 39
>Zevg_\hklhgqguc n_"_ jZey 51

lj_~iheh bf qlh q_eh\_d kihkh[_g IjZIblv ijbf_jgh
aZjZ[hlghc ieZlu Ihevdh gZ jZale_q_gby Lh]*Z ~DbZi.
m~h\e_I\hjyxsbc ihlj_[bl_evkdbc kijhk [m~_| \Zjvbjh\ZIlv
jm[ H~”gZdh klhbl mq_klv glh gZ ex[bfh_ oh[[b g_eh\_d
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khihklz\bfu_ kh kj_~g_f _kyqghc aZjieZlhc < wlhf ker
ihiz"Zxsbo \ p_gh\hc k_]f_gl klZgh\blky ijhklh h]jhf_g
g_ lhevdh ZiizjZlu dezZzkkz ©fbdjh2 k ~Zevghklvx "_ckl
200f gh b fl¥gbzZjzZlu k "Zevghklvx ihe_|Z ~h ihemdbehf_
gZqZevguc k_]Jf gl ihemijhn_kkbhgZevguo ZiiZjZIh\ Kkihk
gZ \ukhlm ihe 1Z j ]J]bhgZevguo <K b gZoh%bbvky \ \ha”“mc¢

GZb[hevrbf kijhkhf ihevamxlky ZiiZzjZlu nbjfu '-, >0D"

©'-, ODYLF $LUZihédkijhn_kkbhgZevguc ZiiZjZl bf

ke "mxsb_ oZjzZdl Maviclad:b >

i kdhjhklv JhjbahglZevgh]h ihe 1Z *h df g

i \ukhlz ihe_|Z ~h df

i ijh~he bl _evghklv ihe 1Z fbg

i fzdkbfzZevgZy \ae |lgZy fZkkZ d]

Jb kmgh®Jl Mavic Air

©'-, ODYLF &dU&2"ghc ziizjzl k ~Zlgbdzfb ij_~hl\
klhedgh\_gby _]h oZjathlicixg:lbdb >
i kdhjhklv JhjbahglZevgh]h ihe 1Z *h df g
i \ukhlz ihe_ |z ~h df
i ijh~he bl _evghklv ihe_ _|Z *h fbg
i fzZzdkbfzZevgzZy \ae _lgzZy fZkkZ d]
©'-, BKDQWRPTfgh3biRa \hc ZibZjXsbc ke ~"mxsb_
0ZjZd!l _jbklbdb >3KDQWRP 3UR@
i kdhjhklv JhjbahglZevgh]h ihe_|Z 7h df g
i \ukhlz ihe_|Z ~h df
i ijh~he bl _evghklv ihe |Z fbg
i fZzdkbfzZevgzZy \ae_IlgzZy fZkkZ d]

©'-, ,QVSLUHjhn2 kkbhgZevguc Ziizjzl hkgZ:
h[hjm~h\Zgb _f Ney Zwjhnhlhkt_fdb nhih]jzff_Ijbb
fmevibki_dljZevgh]h b | _ieh\babhggh]h bah[jZ  _gby _

[Inspire 3:
i kdhjhklv JhjbahglZevghhh it glZz
i \ukhlz ihe_Iz ~h df
i ijh~*he bl_evghklv ihe_IZ fbgml
i fzdkbfzZevgZy \ae IgZy fZkkzZ d]
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>ey (gZ\b]Zpbb mijZ\e _gby I _j_"Zqb \b® h”~Zggu
ijbf _gyxlky jZaebqggu_ qgZklhlgu_dZgZeu >=_IfZgp_\

i Wi-)L « F=p

i *36 =EHG:KK / « F=p
i GPS (L2 « F=p

i * « F=p

i * « F=p

:gZeba m]jha ijb bkihevah\Zgbb [ _kibehlguo Z\bZpbh
>hklmighklv ;<K \uvaulZ | hiZk_gby bkoh”y ba \hafh
dzZd ijbf_g_gb_ \ dZqg_kI\_ ~bklZgpbhggh mijzZ\ey fh]h k
"ey " _fhgkljZpbhgguo ~_ckl\bc b ihbkdZ g_aZdhggh]h
aZdjulu_ | _jjblhjbb b h[t_dlu \ Ihf gbke_ h[t_dlu JLHI b
GZb[he__ vyjdbc kemqZc ijbf_g_gby ;<K \ | _jjhjbkl

ijhbahr_e Z\lmklZ ]hrZ \ < g kmwe -c dE "h¥sab'gph\ Z
kharZgby GZpbhgZevghc [heb\ZjbZgkdhc J\Zj*bbx < |Ih
g _kdhevdbo ~jhgh\ '-, O [ueZ hkms_kl\e _gZ ihiuldz

ij_ab”_glz DZ ~uc ZiizZjzZl g_k ijbf_jgh K d]jbawh\gfZ bbb
h"bg ba gbo g_ kfh] ijb[ebablvky gZ jZkklhygb_ ihjZz
mgbqglh™ _gu kgZci_jZfb

Dzd \b”bf "ey kh\_jr_gby Zdlh\ g_aZdhggh]h \f
lj _[mxlky ki_pbZebabjh\Zggu_ ZiiZjZlu Ilhdmr_gb_ fh |
ijbf_g _gb_f k\h[h”gh ijh*Zxsboky ]jZ "Zgkdbo ;<RJ GZ jb
SKDQWRP 2 kh k[jZku\Z_ fuf \ajulguf mkljhckl\hf

Jbkmghdo'-+ 3KDQWRP 2 kh k[jZku\Z_fuf \aju\guf mkl

JZkkfhljbf hkgh\gu_ \b”u m]jha dhlhju_ fh gh hi
ihfhsvx [_kibehlguo ZiizjZIh\ >D@”"jydh\

i k[jhk VajulqzZldb b _fdhkl_c k hljZ\eyxsbf ]Zahf Z
Zlhfguo [hf]
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i ij_~gZf_j_ggh_ klhedgh\_gb_ Iy _euo b mly _e_g
a"Zgbyfb Z\Ihfh[beyfb ith_a~Zfb \ha”“mrgufb kmnZ
ij_"~gZf_j_ggh_ iz _gb_ \ f_klZo fZkkh\h]h kdhie_gby ex”

i ij_~gZf_j _ggu_ ihe lu \ jZchg_ Zwjh~jhfZ k p_evx .
\ha"mrgh]h km~gzZ azZklz\blv wdbiZz" mclb gZ \lhjhc dj
bkdzlv aZiZzkghc Zwjh*jhf

i ijbf_g _gb_ [_kibehlguo \ha"mrguo km~h\ 7ey |jz
ay s _gguo ij_ "~ _Ih\ hjm by gZjdhlbdh\ b /]

i \uiheg_gb_ nhlh b \b”A_hkt fdb k p_evx ihemqg_g!
1] _"klZ\eyxs_c¢ dhff_jg_kdmx beb Jhkm”ZjklI\_ggmx |Zcgu

Jhkl jugdzZ ;:K dzZd ijZ\beh khijh\h"~Z |ky [hevrbf
bgpb” _glh\ k\yaZgguo k ibehlbjm_fhc Z\bZpb_c¢c < k\y
dhgkljmdpbb ijbf_g _gb_f |IZeeh\ b m]Je_ieZklbdZ ;<K hi
ilbp Kh\j_f _gguc [_kibehlguc ZzZiizjzIl fh _| jZa\lmXZlv ]l
kdhjhklv ~h « df g ibehlbjm_fh_ <K \ jZchg_ Zwjh?”
ihe | ijb kdhjhklb ihjy~rdz df g < kemqgZ_ klbédgh\ gl
\klj _gguo dmjkZo ih\j_ "~ gby <K fhlml [ulv dZIZklphnbqg_
eb[h d "~ _kldhc ihkz~d_ eb[h d iZ*_gbx iZKkkZ bxkdh]h
hizkghklv ij _~klzZ\ey | ihiz*"Zgb_ ;<K \ Imj[bgm kZfhe 1Z

JZKkkfhljbf kemqgZb g _aZdhgghl]h \f_rzZl _evkl\ZzZ
ijbf_g _gb_f ;:K LZd \ Kh_~bg_gguo RIlIZIZo :f_jbdb k yq

99
fh

]h*Z ijhbahreh gZjmr_gbc ijb dhgbjucZijZkdbehl
ihroh”"beb gZ djblbg_kdb J[ebadb_ ~bklZgpbb d kZfhe
Z\bZpbb < Kh_7~bg _gghf Dhjhe_ \kI\_\ Ihf °~_ Jh™n
ZgZeh]bgqguo gZjmr_gbc

< =_jfZgbb \ ]hrm ;<K jZa gZjmrZeb j_"bf a.
Zwjhihjlh\ 2z \ ]h~rm + jZa

Hkh[_ggh hiZzkgh klhedgh\_gb_ iZkkZ bjkdh]h kZfhe_
ihkz~rdb Lzd \ k_gly[j_ ]h~*Z \ ObljhriuithlelyE Y WVDb :

ij_~ihkzZz"hqghl]h fZg \jZz _™"\Z jZahr_eky \ \ha”mo_ Kk
bgpb” _glZ klZeh taZz gflheba jZaf_jh\ [_kibehlguc Ziizjz
hfgZjm blv gZ ~hklZlhgghf ey mdehg _gby jZkklhygbb

mki_e kh\ _jrblv fZg_ \] Z kZfhe_ | _~"\Z g_ ihemqgbe ih\]j
ihoh Zy kbImZpby ijhbahrezZ ijb ihkz~"d_ kZfhe 1Z (PEUDI
< KR: hk_gvx ]h~rz \ jZchg_ Zwjh”jhfZ Ibllk[m]j]

ZiiZjZl ijhe_| e gZ hiZkgh [ebadhf jZkklhygbb AtdavZoh’
kzfhe 1Z %YRPEDUGLHU &5-

< N dZJ[j_ ElmgZhgkdbc Zwjhihjd [@ezd¥dhdbjh\zZg \
| g _gb_ "\mo -ag ©dbl&Zdb ~jhgh\2 < j amevlZl_IRkevdh
Ehg”rhgZ g_ kfh]eb \ue_ | _lv lukyg g _eh\_d Z gZ ke _*"r
\ue | b ihkZ®8d4dhe_ lukyq iZkkZ bjh\

ghyl[jy ]hrz AM\Z ~u [ueZ hklZgh\e_gZ jZ[h\Z Zw|

Lhdbh-abaa [ _kibehlgbdh\ <k _]Jh \ j_amevlZIl_ ijhbkr_kl\by
beb i_j_gZijZ\e_gu gZ “jm]b_ Zwjhihjlu j_ckh\
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Bgpb” _glu ijhbkoh”beb b \ Jhkkbb 1Ih ~"Zgguf JhkZ\b.
]h*Zo dhebqg_klI\h gZjmr_gbc bkihevah\Zgby [ _kibehlgbdh

< ]Jh m \ R_j _f _Iv_\h [ue h[gZjm _g [_kibehlg
dhlhjuc kh\ _jrbe g _aZdhgguc ijhe_ | gz~ <Il b \hdfh gh
\b”r hkt fdm a~Zgbc b khhjm  _gbc Zwjh”?jhfZz < £ _ ke
\gh\v aZnbdkbjh\Zg ihe | g _mklZgh\e _ggh]h ~jhgd m" _
kZfhe _Ih\

< |hf ~_ ]Jh m \ jZchg_ ?jhn_c :j_gu ] OZ[Zjh)\
Z\Ihfh[bey aZimklbe [_kibehlguc ZzZiizjzl < wlh \j_fy
wkdzZ*jBduyhegyeZ ~ fhgkljZpbhggu_ ihe_ lu b ;<K hdZa
imlb ke _"h\Zgby kZfhe Ih\

< bxg_ ]hrz \ jZchg_ Zwjh”~jhfZ Kmjlml wdbizZ"
ithkz~dm kZfhezlZz %RHLIM@&h be h \bamZevghc nbc
[ kibehlgh]l]h \ha“mrgh]h km~gZ 1ZjzZl g nNZ\Ze KkZf

mklZgh\le _ggmx ko _fm kgb _gby b nger_e lj _[In\Zghby
ithe |h\ JZaj r _gb_ gZ \uiheg_gb_ Z\bZpbhgguo jZ[h]l m
hikmlklI\h\Zeh >Dm”{@dh\

H[_ki_qg_gb_ [_ahiZkghklb \ jZchg_ Zwjh”~jhfZ

HrgZ ba ]JeZ\guo azZ”~Zq h[_ki_q_gby [_ahiZkghklb
khklihbl \ g_h[oh”bfhklb ba[_]Zlv dhgnebdlguo &kibdmkZpb
Aim]bfb \ha”mrgufb beb gZa fgufb h[t _dlIZfb < ibehlbjm
hi\_IkI\ _gghklv e _"bl gZ dhfzZg”bj_ \ha“mrgh]h km~
ijhlghabjh\zZlv h[gZjm b\Zlv b mkljzZgylv \hafh du_  hi.
m]jh Zxsb_[_ahiZkghklb ihe_ Ih\

< hlghr_gbb ijZ\be wdkiemZIZpbb ;:K ZgZeh]bqgh_ I
A ckl\h\ZIv \ hlghr_gbb \g rg _]h ibehlZ ;<K ~“he gh [ul\
ihe _Im d\Zebnbpbjh\Zgguf i _jkhgZehf 7~ey ;<K fZkkhc [I
\uiheg _gbb Z\bZpbhgguo jZ[hl £ Z\bZpbhgguf i _jkghugZehf
[ulv h[ _ki_g_gu \k_ g _h[oh”bfu_ nmgdpbb h[_ki_gb\Zxsb

KlIZgpby \g _rg _]h ibehlZ ~"he gZ [ulv aZsbs _gZ hl
ihklhjhggbo ebp \k_ ebgbb i j ~"Zgb ~Zgggof~h[gZawf[ul\v
aZsbs_gu hl ijhkemrb\Zgby b \g_rg_]Jh \ha”_ckl\by
fZl_jbzZe ih f_jZf aZsblu klZgpbb \g_rg_]h ibehlZ jZajZ][¥h
BD:H

AzZ"ZqZ ij_"hlI\]Zs_gby dhgnebdlguo kbimZpbc \ \ha”"n
k\h_\j f gghf h[gZjm _gbb gZjmrbl_ey hlkx~Z \ul_dZ_
JZkkfZljb\Zlv ©h[gZjm d\E _®akKliv I[ghk]eK H[{Zz | _jfbgZ
o0ZjzZdl_jbamxl|l kihkh[ghklv ;<K ih~"zZ\ZIlvky h[gZjm  _gb:
1iZ "Zgkdbo kzZfhe |h\ \bamZevgh k ihfhsvx [hjldn\uo |
klZgpbc beb k ihfhsyx Y4Grgbfb ibehlZfb gZoh”ysbfbky ¢
klZgpbyo Z 1zZd _ “bki_Ilg_jZfb mijz\e _gby \ha“mrgu
ihfhsvx i_j\bgguo b \lhjbgguo jZ*"bhehdZIhopgudgkbhhkihab)
gZ[ex™ _gby b<:AGAm]bfb Z\bZpbhggufb ki _pbZebklZfb
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wlhc aZ”~Zqb gZ ;<K g_h[oh”~bfh mklZgh\blv kZfhe_ Ilgu_
5%6b6 ZiiZjZImjm<:Agn[e_kdh\u_ h]gb beb ~jm]b_ ml\_
kj_"~klI\Z
;<K g_h[oh”bfh h[gZjm b\Zlv g_ lhevdh \ \ha”“mbghf ij
gZ fZeuo \ukhlZo Z 1zd _ ijb "\b " _gbb ih jZ[Whf® cljkehsZ:
wlhf h[gZjm b\zZIlv b hij_~_eylv f_klhiheh  _gb_ FE kibe
"he gu \k_ mqgzZklgbdb ~“\b" _gby b hj]Zgu M<> | _j q_gvV
f Th~h\ b ijZ\be ~he  _g [ulv mI\_j° g gZ mjh\g_ ]Jhki
hi1* evgh]lh “hdmf_glZ beb “hiheg_gby d kms_kl\mxsbf ~h
>ey aZsblu h[t_dIh\ IljZgkihjlghc bgnjZkljmdIimju
g_aZdhggh]lh \f_rzZl _evklI\Z k ijbf_g _gb_f ;:K g_h[oh”~Dbfh
kbkl_ fu ljb wlhf ~hklZlhqgh keh ghc y\ey |ky az"Zz
hilbfZevgh]h khklz\Z b jZzaf_s _gby | _ogbqg_kdbo kj_"klI\ g
AZr"Zgm h[gZjm  _gby ;<K fh gh j_rblv k ijbf_g _gb_f >
i hilbg_kdbo kj_~klI\ \bamZevgh]h gZ[ex™ _gby
i Zdmklbqg_kdbo kj_"klI\ Zdmklbqg_kdh]h gZ[ex”™_g
i kj_~kI\V \b”_hgZ[ex™_gby Z\IhfzZlbgq_kdh]h \b”™_h
jZaebqguo "bZiZahgZo gzZklhl \ Ihf gbke_ k ijbf_g _gb_ f |
i jZ"bhwe _dljhgguo kj_~klI\ jZ"bhwe_dljhggh]h gZ[e:
ljb j_r_gbb azZ”Zqb h[gZjm _gby b i_e _g]Zpbb ;<}
[hjlh\uo i_j _~Zlgbdh\ g _h[oh”bfh mqgblu\Zlv glh \ kh'
Ijbf_gyxl kb]JgZeu ik_\"hkemqgZcghc i_j_kljhcdb jZ[hqg_c
11JQ \ dZgZeZo mijZ\e_gby ih g_dhlhjuf hp_gdzZf ijbf_g
ijhba\h”"bl_e ¢ ]jZ "Zgkdbo |[_kibehlguo ZiiZjzZlh\ W
agZqgbl _evghc ihf_ohmklhcgb\hklvx qlh hkh[_ggh \Z gh
\ukhdbf mjh\g_f ijhfure_ggh]h jZ*"bhrmfZz

by
N

JZkkfhljbf hkgh\gu_ iZjzf_Ilju b ozZjzdl_jbklbdb i_j_*
K >;moZe \ @

i fhsghklv kb]JgZeZ \ dZgZe_mijZ\e _gby "h f<l

i ijbf_gy_fu_ ~“bziZahgu qzZklhl b ==p

i \jJ_fy kdZqdZ qgZklhlu \ j_"bf_ 41JQkdhk_d *h
kd k_d

i fh meypby )6. j_ "~ b2)36.

i kj_"gyy "“ebl_evghklv jZ"bhbfimevkZ hl fdk ~h

i kj_"gyy rbjbgz ki_dljz jz"bhbfimevkZ hl d=p ~h

|

kdhjhklv i_j_"~Zqb ~Zgguo \ dZgZe_ kbf\hevgZy

d[h”

i ihegZy ihehkz k_Idb j_"bfzZ 11JQ ijbf_jgh F=p

i kj_"g__ gbkeh dZgzZeh\ k_Idb j_"bfzZ 11JQ

lhke  h[gZjm _gby b _keb Ij_[m_Iky b~ _glbnbdZz
g_h[oh”bfh ij_"ijbgylv f_ju ih kgb _gbx \hafh ghjjhgms_j[-
WIim azZ”~Zgm \uihegy | dhfie_dk ih g _cljZebaZpbb ;<K
fhlml \oh”~blv jZaebqgu_ kj_~kI\Z \ha”_ckl\mxsb_ gZ
kihkh[Zfb Ijbf_gy_ fu_ kihkh[u g_cljZebaZpbb ;<K fh gl
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ke ~"mxsbf ]jmiizf >Dhlzj_\ Bg"mkljby [_ahiZkg
h[haj_gb_ ©L_ogheh]bb [hjv[u k [_kibehlgbdzZfb2@

i ljz"bpbhggu_ £ bkihevah\zZgb_ ig_\fZlbg_kdh]h
hjm by ime_\h]h beb ~jh[h\h]h

i Zdmklbgq_kdb_ * \hegu hij_~ e gghc gZklhlu b fh
j_ahgzgk [hjlh\h]h ]bjhkdhiZ gZ jugd_ ijZdlbgq_kdb g_ ij_

i eZa _jgu_ £ jZajmrZxl beb ~ nhjfbjmxl \Z gu_ qZ
\bglu Zgl_ggu ihe_agmx gZ]jmadm ZiiZjZlZ hlebqgZxlky
dZd kbkl_fu nhjfbjh\Zgby fhsgh]h eZa_jgh]l]h emqZ 1Zd &
_]lh gZ p_ev gZ k_]lh~gyrgbc »_gv bf_xI| bkdexqbl_evgh \

i k_Ib = \uklj_eb\zZxlky-dZjmhgu eb ijb wlhf imkdl
mklZgh\dzZ fh | jZzaf_sZlvky dZd gZ a_fe_beb a~Zgbb |
Ki_pbZevguo [_kibehlguo ZiiZjZIZo fh[bevgh_ bkiheg _gb

i [_kibehlgu_ ZiiBkZju[bl_eb Zglb”jhgu =z ki_pbZevq
hkgZs ggu_ fhsgufb 2\b]ZIl _eyfb kihkh[gu_ “~h]JgZlv b
gZjmrbl _e ¢ klZedb\Zykv k gbfb beb ijbf_gyy jZaeb
mkljhckl\Z

i fbdjh\hegh\u_ £ kha”Zxl fhsgh_ gZijZ\e _ggh_
fbeebf _Ijh\h]lh *“bZiZzahgZ fh]lml bkihevah\Zlvkygbeaeyp ihjZ
k[b\Z _fh]lh ZiizZjz1Z jbkzx g >%figbpzZz fZy aZsblZ hl "jhgh\

i kj_"kI\Z jZz"bhwe _dljhgghc [hjv[u JW; £ fh]lml ih
mijZ\e _gby beb dZgZeu gZ\b]Zpbb ;<K

JbkmghdVezxzdljhggh REX1v

<u\_" gb_ ba kljhy :<K iml_f ih~Z\e _gby jZ"bhkb]g2z
\j fy fZehijb]h~gh ~ey jZchgZ-&avjj [hiZgha ih h[_ki_q_
we _dljhfz]gblghc kh\f_klbfhklb

AZdexq_gb_

;mjguc jhkl jugdZ [_kibehlguo Z\bZpbhgguo kbkl_
g_]Zlb\guo ihke_"kl\bc Lzd \hafh ghklv ijbh[j_I|_gh
kjZ\gbl_evgh g_"hjh]bo ZzZiizjzlh\ kihkh[guo ifh4gh\fdblvky
gZoh”~blvky \ \ha“mdébg ijb\h”bl d g_h[oh”bfhklb jZa]j
| ogbqg _kdbo b hj]j]ZgbaZpbhgguo f j *ey aZsblu dhaV»mrg
ljZzgkihjlghc bgnjZkljmdImju hl g_ij_"gZf_j_gguwgulmeb |
ihe_1h\
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>ey jZchgZ Zwjh”rjhfzZz azZz~ZqZ aZsblu ijh\h~*blky \ "\zZ
[ _ kibehlgu_ Ziiggturbl_eb g_h[oh”bfh h[gZjm blv b hij_
f _klhiheh  _gb_ GZdlkkjilhZetbah\Zlv

LZd dzZd kh\j f ggu_ ;<K ~hklZlhggh fZeu bo
h[gZjm blv \bamZevgh beb k ihfhsvx hilbg_kdbo Kkj_
\b”A hgZ[ex”™ _gby P e khh[jZagh ijbf_gylv jZaebqggu_
hljZgbq_ggh jZ~bhehdZlhju fbeebf_Ijh\h]h *bZiZzbhhgzZ A
b h[kem b\Zgby wlh]h h[hjm~h\Zgby g _h[oh”bfh \haeh"
| ogbg_kdbc i _jkhgZe kem [u wdkiemZlZpbb jZ~2bhl _ogk
ihe Ih\ b k\yvab WJLHK Bg _g _ju kem [u bf_xI Ij_[m_fn
b hiul jZ[hlu k kh\j_f gguf jZ”bhl_ogbg_kdbf h[hjm~h\Z
gh\uo kj_~kI\ ihlj_[m_I jZajzZ[hlZlv K_jlbnbdZpbhggu_ Ij_
Ibih\u_ F _ITh~bdb h[gZjm  _gby ;<K k ihfhsvx gh\uo b
kKj_~kI\  hkms_kl\blv i_j |hAHHh\dm I _jkhgZez \ \b"_ c
d\ZebnbdZpbb Fhn jgbaZpbx kem [u WJLHK b-|hAHH
| ogbg_kdh]h i_jkhgZeZ g_h[oh”~bfh ijh\h”*blv \ bhikel\_ Ik
[ehqghc fh™ _jgbaZpbb BD:H

AZ"Zgm g _cljZebaZpbb ;<K ~"he gu j_rZlv d\Ze
ki_pbZebklu Klhbl hilf_Iblv qglh p_e_khh[jZagh k mq
[ kibehlguo Z\bZpbhgguo kbkl f g_ \u”_eylv ih*jZa”
Z\bZpbhgghc beb ljZgkihjlghc [_ ah|Zkgthb Z kharZlv gl
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Jhkkb201%. £« K -204.

6. Dm”jydh\ Khijhku h[_ki_qg_gby [_ahiZzkgh]h bkihevah\Zgby
Z\bZpbhgguo kbkl_f K Dm Jydh\ G < Dgb gbghhdiKzgdl: Jr

I I _j[mjlkdh]h JThkm~ZjkI\_ggh]h mgb\_jkbl_1Z 12019 Zgkdhc Z¥bZpbl|
K 72-84.

7. Jwg"Ze M ;bzj® Lbfhlb MFzZrRaAdEWw&gbehlgu_ e _IZl_evgu_ Z
L oghkn FiZkdAZ 1K

8. KlZlbklbdz azgylhklb +HDG+XQWHU >W&_ dfhgbkbmiZkmj]
KWWSV VWDWYV KK UX ~ZIZ h[jZs_gby
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9. REX 1 £ g_ijhgbpz_fzy azZsblz hl ~jhgh\ >We_dljhghbtic j_Kk
Ahklimiz  KWWSV WRSIEBKjWeXJIXhepronicaemaja-zaschitaGtU RQRY KWPO 7
h[jZs_gby

10. ,QVSLUH >We _dljhgduchbjf Rmkk@iz +tKWWSV ZZZ-2GML FFR
NZIZ hl[jZs_gby

11. ODYLF $LU >We _dljhgguc hf kmhjikki@izt KWWSV ZZZ GML F
DLU ~ZIZ h[jZs_gby

12. ODYLF 3UR >We _dljhggdac hf kmhjki@iz+t KWWSV ZZZ GML |
NZIZ hl[jZs_gby

13. PhaQWRP 3UR >We _dljhgguc M Kmbfk@ "hklmiz
https://www.dji.com/ru/phantom-4-pred-  >Z1Z h[jZs 23)08y2020).

M>D

D:EB;JH<D: L?E?<BABHGGUO B L?IEH<BABHGGUO D:F?J >EY
KHA>:GBY IJB IHFHSB ;IE: KBGOJHGBABJH<:GGUO G:;HJH<
>:GGUO

Fhrdzgp_ \ 1* <
Dgyav € dZg” | _og gZmd

'Fhkdh\kdbc Z\bZpbhgguc bgklblml gZpbhgZevguc bkk
mgb\_jkbl I

zhkmA"Zjkl\_gguebkXmgyhzZl _evkdbc bgklblml Z\bZpbhgg
] Fhkd\z

K m\_ebqg_gb_f ijhba\h”bl_evghklb bhYtha&kdmgghbldafi¢ jZklzl d]
azZz™"Zq j_rZ fuo gZ hkgh\_ | _ieh\bahggueh\lbathgghgbcj Ilgb_
rbjhdh bkihevam_ |ky \ ijhfure_gghf dhhgjhgé B _ifelg\blabhggh
dZjlh]jZnbjh\Zgbb ijhfure_gguo ahg "bkibgipazhggogohf bah
jh[hlhl_ogbd_ < gzZklhys__ \j_fy Ze]lhjbmfgu_g]leyn[hphKh_gtb]\ Z x|
\ukhdh_ dzZq_kI\h j_ r gby jZaebqguo aZaZqglbhhfivpdf jghph
ki_dljZevguo "bZiZahgh\ "ey ZgZebjaZXakhglly jhatveanZlu h[jZ[hl
gh \ kemqgz_ fZrbggh]h h[mqg_gby wlhg_kdhm\ujh\chfggjiblh b
kbgojhgbabjh\Zggh]lh \h \j _f gb Zgghlibjd\NZeggh KgdhkjZz "Zgg
HlyazZl _evguf mkeh\b_f “ey kharZgby |1&dbVh lg¥[hjBf "qu&adZ
dZeb[jh\dz ~Zlgbdh\ "ey ihemqg_gby kbgh[jjlZzgbgbrh\ZBgewvx b
ijh\_~ _ggh]lh bkke_"h\Zgby yl\ey_ |ky jwajAYhIKlghfc Zed[jh\d]
p\_lguo b dzf_j "Zevg_]h bgnjzZdjZkghfithf *b&hZjlug Zijbf_ gyxlky
"ey kl[hjz fgh]hki_dljZevgh]h gZ[hjZ "Zoggtuey g rhiphy'bédZ "Zc
jZajZ[hldb b hp_gdb Ze]lhjblfh\ dhfivxl_jgh]h aj_gby
< klzlv_ ij_"klzZz\e_gu f_lh~"bdb hp_gdb izZjzf_JpH\ gdZevighd w
hp_gdb izjzf_Ijh\ \gmlj_gg_]h hjb_glbjh\Zgby izZjzf_Ijh\ k_g
bgnjzdjZkguo dzZf_j "Zevg_]h BD “bZiZahgZ ~ey kha”Zgby g
ij_"klZ\e_gu j_amevlZlu bkihevah\Zgby ] hf_ Ipog dZdbjhtd¥eb
j_dhgkljmdpbb b kha”Zgby nhlhj Zebklbgguo | _dkbmj gZ
| _ieh\uo bah[jZz _gbc Wdki_jbf_glZevgh ih~\_j°~ _gZ
jZajZ[hlZgguo f_Ih*bd “"ey kha”rZgby b ~hiheg_gby Kkbcg
fghlhki_dljZevguo gZ[hjh\ ~"Zgguo bah[jZ _gbc k mgeox h[m
g _cjhgguo k_| ¢
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Dexqg_\u_ k&h\EZ_klg&¥eb[jh\dZz dzf_j fghlhki_dljZevguc gZ[h
j_dhgkljmdpby ' kp_gu |_ieh\babhggZy dzZf_jZ bgg4¥djZkg
dzf_jz lem[hdZy g_cjhggZy kK_1lv \gmlj_gg_ _ hjb_glbj
hjb_glbjh\Zgb _

<<?>?7GB?

< ihke_"*g__ \j_fy gZ[ex™Z _|Iky agZqbl_evguc ijh]j_Kk
0ZjZdl _jbklbdZo ~Zlgbdh\ jZaebgguo Ibih\ | _e \babhg
[eb g ]h ~bZiZzahgZ dhjhldh\hegh\uo kj_"~g_\hexgoh\uo
bgnjZzdjZkguo mevljZnbhe |h\uo b #j glh itha\hey |
"NZlgbdb ey j_r _gby jZaebgguo azZ”~Zg \ kZfuo jZa
ijbf _g _gby gZ[ex™ _gb_ b fhgblhjbg] ijhfure_gguw h[t_
ihfhsb \h”bl_ex jh[hlhl_ogbdZz ZgZeba b jZkihagz\
AgZqbl_evgZy qZklv Ze]lhjblfh\ hilbg_kdhc ' j_dhgklj
lj [m_| g_ Ilhevdh dZq_klI\_ggh]h gh b dhebg_klI\ _gghl]h
dhebqg_klI\_ggu_ oZjzdl_jbklbdb fhljml [ulv h[_ki_q_gu dZ
>ey jZaebqguo azZ”Zq ij_"eh  _gu f_Ih~u ]J_hf_Iljbq_k
bgnjZdjZkguo dZf _j ZgZeba aZ]jyag _gby hdjm Zxs _c
wg_j]_Ibdb \ ]hjh~*kdhc Gontdg2KM8 >Zjobl_dlmjz 1jZ2 ~Zg
kljhbl_evkl\h b ijhfure_ggZy Uagleia,d30b¥ >[ kdhglZdlgu
dhgljhev ijhba\hvakg\208@ hp_gdZ wg_jlhwnn_dlb\ghklb
g_"\b bfhkBorrmann, 20120 h[ke_ "~h\Zgb IwaszZzglk c20%7],
bkiulzgby fzZI|_jblderhann>2013 b *j Hgb ihalheyxl hp_
1 ZjZf _lju \gmlj_gg _]h hjb_glbjh\Zgby dZf ju "“ey "Zevg
azZ"Zgqb ' j_dhgkljmdpbb kp_gu ba | ieh\babhgguo bah[jz
;eZlh™"Zjy jZklms_ ¢ ~hklmighklb b dZqg_kI\m jZae
m\ _ebqb\Z I|ky h[t f "Zgguo g _h[oh”"bfuo ”"ey jZajZ[hlc
kh\j f gguo f_Ih*h\ b Ze]hjblfh\ JZ[hlZ k [hevrbfb hJi
ihal\hey | ihemqgblv [he__ \ukhdmx ijhba\h”bl_evghklv .
hfez”"Zgby j_ij_a_glZlb\ghc bgnhjfZpb_c¢c mgblu\Zxs c
\hafh ' guo mkeh\bc wdkiemzZIZpbb WIh h[klhyl _evkl\h h[_
fZrbgghf h[mqg_gbb aZ kq_I| ijbf_g _gby f IhA*h\ Jem[hd
gZklhys__ \j_fy kh\j_f _ggu_ fh”_eb Jem[hdh]h h[mqg._
gZbemqrb_ j_amevlZlu \h fgh]bo aZ*ZqZo dhfivxl_jgh]h &
<hafh ghklv bkihevah\Zgby jZaebqgguo Kki_dljZevg

kharz | ij_~ihkuedb 7ey ih\ur_gby wnn_dlb\ghklb f_IF
aj_gby hkh[ _ggh \ mkeh\byo mom”r_gghc \b~bfhkl
bkihevah\zZgby ij _bfms_ kI\ fgh]lhki_dljZevgh]h ~bZizZa

kbgojhgbabjh\zZlv b dZeb[jh\Zlv khhI\_IlklI\mxsb_ bah][jZ
ki_dljZzevgh]l]h 2~bzZizahgzZz Gh \ [hevrbgkl\_kemqgZzZ_\
p\_lgu_ dZf_ju bkihevam_ fu_ "ey fghlhki_dljZevgh]h Z
jZaebqgh_ jZaj_r _gb_ ihe_ aj_gby b qgZklhlm dzZ~jh\
lj [m_I \uiheg_gby [hevrhc jmqgghc jZ[hlu ih khihklZ\
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hjb_glbjh\Zgbx \ujZ\gb\Zgbx b fZjdbjh\d _ b fr
kbgojhgbabjh\Zgguo fgh]hki_dljZevguo gZ[hjh\o*"Zgguo
mki_rgh]h h[mg_gby ]Jem[hdbo g _cjhgguo k_|I ¢ =GK

ljh\_~ ggh_  bkke_ _~h\Zgb_ gZijzZ\e_gh gZ jZajZ]|
kh\f _klghc dZeb[jh\db p\ _Iguo b 7~ebggh\hegh\uo bgnj
dhlhju_ [m”ml bkihevah\Zlvky ey k[hjZ fgh]lhki_dljZevg
g h[oh”"bfuo ”"ey j_r_gby az”zZq jZajZ[hldb b hp ¢
dhfivxl_jgh]lh aj_gby

>\ iZju p\_lguo Db | _ieh\babhgguo dZf j hldZeb
ihemqg_gby fgh]lhki_dljZevguo bah[jZ _gbc b ~Zevg_ cr_
kbgojhgbaZpbb b ZgghlZpbb Lzd _ ij_"eh  _gZ b hp_

Z\IhfZlbabjh\Zggh]h \ujZ\gb\Zgby b m\ _ebg _gby “"Zgguo
=GK \ azZz”~ZqZo fgh]hki_dljZzevghc Kk_]f_glZpbb Kkp_gu
ih\lhjghc b~ _glbnbdZpbb h[t_dlh\ \hajhkeZ ijb | _lklbjh\z
g _cjhk _Ib gZ g9gZ[hj_ "~Zgguo ith*]lhlh\e _gguo ijb ihft
ij_"~klZz\e_ggh]h \ jZ[hl_

H;AHJ J:;HL < >:GGHC H;E:KLB

< gZklhys__  \j_fy fgh]lhki_dljZevgu_ | _ieh\babhg
g_h[oh”~bfu ~ey Ze]hjblfh\ jZ[hlu dhfivxl_jgh]h ajlJgby b
ijbf _g_gby < k\lyab k wlbf [hevrh_ agZq_gb_ ijbh[]j_eZ
dZeb[jh\db ] _hf Iljbg_kdb Ilhgguo | ieh\babhgguo bah[jZ"

H[ahj | _ieh\babhgguo *"Zlgbdh\ ey nhlh]jZff _ljbqg_kc
gZz [ebadhf jZkklhygbb b j_amevlZlu ] _hf _ljbqg_kd
| ieh\babhgguo dzZf j bkihevam fuo ”“ey dhgljhey a”z
fZl_jbZeh\ ijb\_~ gu \Lyhkhjdnh, 2610; Luhmann, 208 Hp _gdZ
1 ZjZf_ljh\ \gmlj_gg_]h hjb_glbjh\Zgby "ey gZ[hjZ |z
| ieh\babhgguo dzZf_ j hp_gb\ZeZkv ijb ihfhsb ~"\mo jZae
ijhkljZgkl\ _gguo | _klh\uo ihe _c

F_Ih” dZeb[jhChdinowski, 2019@ "ey kbkl_fu \dexqZx
kil _j_hdzZf_jm b | _ieh\babhggmx dZf_jm jZ[hlZxsmx \
bgnjzZdjzZzkghf ki_dlj_ ijbf_gyxsbcky "ey dZeb[jh\d
Zexfbgb_\hc rZofZlghc ~hkdb \ dzZq_kI\_ bkiulZl_evgh]
[Engstrom, 2013 jZkkfhlj_gZ \hafh ghklv bkihevah\Zgby dZeb
\ \b”_ rZofzZlghc ~hkdb 7ey ]_hf_ljbg_kdhc dZeb[jh\db
dzf_j k j_dhf_g”*"Zpbyfb ey \gmlj_gg_]h b gZjm idH]|h kp.
dZeb[jh\db bgnjZdjZkguldsamenfiaga, 201&@ bamqgq_gu Kk p_e

hij_ ~ e _gby gZb[he__ wnn_dlb\gh]h f_Ih"Z ljh\_~ g
ihdZaZeh qglh iheguc f_|Ih® dZeb[jh\db dZf ju k bkiheva
jZajzZ[hlZgghc dZeb[jh\hgghc fbr_gb ij_\hkoh”~bl dZd

bl jZpbhggmx hp_gdm ij_h[jZah\Zgby f_""m f_Ih"Zfb
fbjh\ufb dhhjrbgZlZfb
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>ey bamg_gby ih"oh”Z ©ihkljh_gby kljmdImju h[t_dI

_1h ~\b" _gby?a 7~ey Z\IhfZlbg_kdh]h kha”~Zgby | _ieh\uc
ijbf _g _gh g _kdhevdh jZaebqgdootek20Zd® Jblc p>_evx h[jZ[hlc
Mmo | _iehlbe |h\ gz iehsz”bh \ Jhjh”~_ :hehgvy BlZek

GZbemqgrb_j amevlZlu Z[khexlgZy ieZgbf Iljbg_kdZy Ih
mjh\g- ibdk_ey ihemqg_gu ijb \uiheg _gbb dZeb[jh\db dZf
ih~"fgh™ _kI\_ bah[jZ  _gbc k h]ljZzgbg_gguf gbkehf gZa f
lhg_d b Z~Zilb\guf Ze]hjblfhf ih~]hgdb

Bkke "~h\Zgb_ nNey ijh\_jdb ] hf Iljbg_kdhc
\hkijhba\h”*"bfhklb j_amevlZlh\ b jZkoh » _gb_ | _jfh]jZnb
NZevg_cr_lh \dexg_gby ] _hf_Ijbg_kdhc bgnhjfZpbb ihen
dzf_jzfb \ ijhp_kku dhgljhelagdelag 20117 Laguela, 2012
\uiheg_gh k bkihevah\Zgb_ f j_rzldb ]Jhjysbo eZfi
bkiulZl _evgh]h ihey Hp_gdZ “\mo |_jfh]jZnbqg_kdbo dZf_
)/,5 b 1(& ithdZaZeZ emqgrmx \hkijhba\h*bfhklv j _amevlZl
kemqgZ_ \ ijb wihf ] _hf ljbg_kdh_dZq_kl\h g _fgh]h emqr_

< Z\IhfZlbqgq_kdhc kd\haghc kbkl_f_ ~ey dZeb[jh\
g_kdhevdbo dzZf_j ijbf_gyeZkv ]_hf_ljbg_kdzZy fzZkdzZ k
dhgljzklhf b g_ I|j_[mxsZy ijh _dlh)\jtas, 20Akau >ey
dZeb[jh\db bkihevah\Zeky Ze]lhjblf h[gZjm _gby hkhJuo
dezZkl _jbazZpbb b [Zau ~Zgguo ~_kdjbilhjh\ :e]hjblf il
lhgghklv hij_~ e _gby iheh  _gbc dh”"bjh\Zgguo f_Ihd

G_kdhevdh bkke_ ~h\Zgbc ihdZaZeb \ukhdmx he_gdm

j_dhgkljmdpbb gZ hkgh\_ dZeb[jh\Zgguo | _iel@\W»n] bal
=KHOWRY @ beb dhf[bgbjh\Zgghc mklZghbh\&¢xDpQJIhI
@ I|j_~eh _gguc f_Ih™ j dhgkljmdphbb”]|eiehdBEchkgh\

ljzof _jgh]h fh” _ebjh\Zgby @&<DP@&®y “\mo kfZjlnhgh\ b g_~
| ieh\hc bgnjZdjZzkghc dzZf ju Wdki_jbf _glZevgZy hp _c
f IThrZ ihdZazZzezZ \hafh ghklv wnn_dlb\gh j_dhgkljmbjh)
fhr _ev

F_Ih~u ]_hf_Ijbg_kdhc dZeb[jh\db jh[hlh\ hkgZs_
NZIgbdh®Borrmann, 2012; Kniaz, 2017 Dias, 2013@ ihal\heyxl
j_dhgkljmbjh\zlv ' fh”_ev hdjm Zxs_c kj_~u kh”™_j Z
bgnhjfZpbx Jh[hl hkgZs_gguc eZa_jguf ' kdZg_jhf [|_i
p\_lghc dzZf_jhc ijbf_gyeky ey kha”Zgby \ukhdhlhqguo
| ieZ gZ hkgh\_ g_ "~beRooman @bl@o> >ey dZeb[jh\db p\_Ig
| ieh\babhgguo dZzZf_ | bkihevah\Zebkv ~"\Z jZaebqggut
bkiulZl _evguo ihey Ilhke_ ijhp_"mju dZeb[jh\db ~Zggu_
hit _"bgyxlky “ey Ilhggh]h fh* _ebjh\Zgby hdjm Zxs _c¢ kj_*

< jZ[hl|Dias; 2013@ ij_"eh _g f_Ih® dZeb[jh\db h[t_~"
bkihevah\zZgb ki_pbZevguo rZ[ehgh\ "ey \gmlj_gc
| _jfh]ljZnbg_kdbo dzZf_j k bkihevah\zZgb_f ' eZa_jgh]h
jZaj_r_gby “ey \g_rg_c dZeb[jh\db di2\fygukzZjZfi&Zhdbjh[hlZ
MklZzgh\dZz ~Zlgbdh\ ~ey h[gZjm _gby \ Z\lhghfghf gZa_
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kj_~kI\_ K< 52%= ,, ijbf_gy_Iky 7~ey hij_~ e _gby f_k
ke " gby azZz i _j f s gb fex™” ¢ gZ mebpZo

KH<F?KLG:Y D:EB;JH<D: D:F?J

P_evx kh\f_klghc dZeb[jh\db p\_Ilguo b | _ieh\bat
yleyehkv ihemqg_gb_ ] hf Ijbg_kdb \ujh\g _gguo b kbgoj
p\ -1 ieh\uo bah[jZ _gbc "ey azZ”~Zq fZrbggh]h h[mq_

fghlhki_dljZevguc gZ[hj *Zgguo kh[bjZeky k bkihevah\Zg
| j\uc k_gktwjlhet dzf_jz )/,5 21( 352 ~ey kfZjInhgh\ HgZ h
Ij_™"\Zjbl_evgh_ \ujZ\gb\Zgb_ b kbgojhgbaZpbx p\_Ih\
bah[jZ  _gbc <lhjhc gZ[hjwlhgghjhdut b | ieh\babhggu_ ¢
mklZgh\e _ggu_ gZ [_kibehlghf e |D0I MavcProZiiZjZ1 _

Kh[jZgguc gZ[hj "Zgguo >.Q\D] @ kh™ _j"buéhe
b | _ieh\uo bah[jZz _gbc ]hjh*kdbo b ijb]lhjghdyao kBagh kt
\j fy ]Th*Z kmlhd b ijb jZaebgguo ih]Jh*guo mkeh\byo

DZeb[jh\dZ \k_o dzf_j ijh\h*beZkv k bkihevah
jZajZ[hlZgguo f_Ih”"bd eZ[hjZlhjghc >.Q\D] eb[j@\db \u_
>. Q\DHKHOWR® '

< dlhj] RLKLAJALALAAA4E jZkq_ lguo  izjzf_ljh\
\gmlj_gg_]h hjb_glbjh\Zgby 7~ey dZeb[jh\db dzf_j \d
dhhj*bgzZlu JezZ\ghc TildhiddbfZkrlZ[ bah[jZ Igdy b
"hihegbl evgu_ iZfZdalgemg |Z g ebg cguo bkdzZ  _gbc \
dZf _ju mjzZ\g_gby dheebg_Zjghklb lj_"\Zjbl _evgZy dZe
K [y hp_gdm \gmlj_gg_]h b \g_rg_]h hjb_glbjh\Zgby dzZf_
ljhp_"mjZ dZeb[jh\db bkihevam | fh® _ev p_gljZevghc i
f "~m lhqdhc Ij_of jghc kp_gu b khhl\_Ikl\mxs ¢ Ihgdhc
dheebg ZjoghwkEb Zxsmx mkeh\b_ qlh Ihqp@Zgkpijgu @pbb
b bah[jZ" _gb_ wlhc lhgdb J e "ZI gZ h~ghc ijyfhc

AL, Fa# KiyF o 'S;

1" _
2L iisa4ags tdhhjr*bgZlZ p_gljZ ijh_dpbb
ALl t4d;a<dhhj*bgZlu Ilhgdb kp_gu
TuL:TAUGFB khhilI\_IklI\mxsb_ dhhj*bgZlu I|hqgdb kg
bah[jZ _gbb

#xfZljbpZ ij_h[jZah\Zgby kbkl _fu dhhj*bgZzZI

Tyxtdhhj*bgZlu JeZ\ghc Ihgqdb kgbfdZz

axfZkrlZ[guc dhwnnbpb_ gl

>ey mq_I|Z bkdZ _gbc \ mjzZ\g_ gby; dhe&b\h " Zjlglhklb
"hihegbl _evgu_ qge_gu hibku\Zxsb_  jZaebqgu_ bkdZzZ"
Ke_ ~h\Zl _evgh ijhkljZzgkl\_ggu_ bkdZ _ggu T, adgjrbgZz
bah[jZ _gbb hij_"*_eyxlky ke_~mxsbf h[jZahf
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TwLTE¢TA
ULUE ¢ Ua

ljZdlbdZ nhlh]jzff_ljbg_kdbo baf_j gbc "“hdzZaZzZeZz
hibkZgb f g ebg _cguo bkdZ gbc y\ley |Iky ke _"mxsZy fh

cTLASE BENE NESN;E 3 NELtB, EtgTopha

cULAE UsNE xNESN;E 5 NEtY; EtxTea

ijbN L TBE Y

™ TsadxdhhjrbgZlu Thgdb gZ bah[jZ _gbb

=daa=xiZjzf _lju \gmlj_gg_c hjb_glZpbb dzZf_ju

= tdhwnnbpb_gl Znnbgguo bkdZ _gbc

=dga+tdhwnnbpb_glu jZ"bZevguo bkdZ  _gbc

sagxdhwnnbpb_glu IZg]_gpbZevguo bkdZ _gbc

< dihjRLK,44A LALa/A 846G jzkq lguo iZjzf_Ijh\ ~e
dZeb[jh\hggh]h ihey \dexgZ _| dhhj*bgZlu ]JezZ\ghc lhgdb
b khhiI\_IkI\_ggh ~hihegbl_evgu_ izZjzf_lju ijbg_f ijl
dhhj2bgZlu hihjguo Ilhg_d ba\_klgu ba g _aZ\bkbfuo baf_j

DZeb[jh\dZ dzZf _ju )/,5 21( 352
L ieh\babhggzy dzf jz )/,5 21( 352 jbkmghd
kbgojhgbabjh\Zggu_ bah[jZz _gby \b~bfh]h ~bZiZahgZ
i ibdk_e _c¢c b | _ieh\u_ bah[jZ _gby k jZaj_r_gb _f
L jfZevguc ~Zlgbd jz[hlZ | \ ki_dljZevghfdfblziBahgl
jZaf _j ibdk_ey fdf
Hkgh\gu_ | _ogbqgq_kdb_oZzZjzdl _jbklbdb )/,5 21( 352 ijb\_~

Jokmgh&LIRONEPROAZf jZ
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LZ[ebpzOzizdl jbkibdb dZf ju )/,5 21( 352

OZjzdl jbklbdZz AgZqgq_gb_
L ieh\hc *"Zlgbd JZaf j ibdk ey
Ki dljZevguc "bZiZah 8- fdf
L ieh\h_ jZaj r_gb_ 0
<bamZevgh jZaj r g 0
< jlbdZevgh_ J]hjbah f
ithe aj gby
QZklhlz dzZ™jh\ =
N hdmk Nbdkbjh\Zgguckf*h
>pbgZfbq _kdbc "bZiZa HI- f& "h
Lhgqghklv “f
L ieh\Zy gm\kl\bl evg fD
JZ[hqgZy | fi_jZImjZz 0+ f
JZaf | [ [ ff

P\ _Ih\u_ b I _ieh\u_ ~Zlgbdb )/,5 21( 352 \ujh\g_gu ~
i1Z] kbgojhgbabjh\Zgguo bah[jZ _gbc DZf jZ ] _g9_jb
bah[jZz gby \ jZaebgguo | "bfZo p\ _lghc -[l_edédli\hc
"bZiZahg_ p\ _Ih\uo iZebljZo b *jm]bo

Dzf jz )/,5 21( 352 ij_"~hklz\ey | ~ey | _ogheh]bb O
6SHFWUDO '\QDPLF LPDJLQJ \ukhdhdhgljZzkligh_\bar
gZeh gOkglmjh\ h[t _dlh\ gZ p\_Ighf bah[jZ _gbb ih\_
| ieh\h]h bah[jZz  _gby WIZ nmgdpby ihfh]Z | e ]dh
itheh™ _gb_ | _ieh\uo iZIll_jgh\ \ aZo\Zq _gghf bah[dZd gbl
ihdZaul\Z | jbkmghd hgz g_ fh | h[_ki_qgqblv Thggh_ kh|

Jbkmghdah{jZz  _gb_ bkiulZl_evghlh ihey kgylh_ \j
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DZeb[jh\dZ p\ _Iguo b | _ieh\babhgguo dZfhjZijm\dgude Z|
mkeh\byo k bkihevah\Zgb_f ki_pbZevgihléy d4debighldggh
ihalheyxs_Jh ithemqgblv g_h[oh”bfu_ khddb_ |#&h\gilxskblZ I'he
| ieh\babhgguo bah[jZ _gbc b bah[jZZigdechglZ"bfh]lh »

>ey dZeb[jh\db | _ieh\babhgghc dZf_ju hp_gb\Zebkv |
ihemq _gby iheh bl _evguc b hljbpZl _evguc | _ieh\lhc dhg
ihey hlghkbl _evgh nhgZ

< dZqg_kI\_ bkiulZl _evgh]h ihey "ey dZeb[jh\db bkihe
f 1Zeebqg_kdZy ieZklbgZ k lhg_qgufb hI\_jklbyfb

Jbkmghdjbft ju bah[jZ" _gbc mgZkl\mxsbo \ dZeb][jh!

J ameviZlu hp_gdb izZjZf_Ijh\ \gmlj_gg_c hjb_glZpbb
352 ij_"klZ\e _gu \ IZ[ebp_

LZ[ebpZJ _amevlZlu dZeb[jh\hd dzf _j )/,5 21( 352

L e \babhggZy d|{L ieh\babhggZy
| o 0.01210001 | , 0.0118456(
| i, 0.0124049%8 | ;, 0.0122136¢
Ty 301.0574 T, 318.9313
X 140.8023 4, 132.4496
= -0.02317030 =, -0.01824143
=5 0.00148937 =, 0.0015372C
=i 0.00000517 =5, -0.0000757C
=7 -0.00000178 =, -0.00000178
=5 -0.00196251 =, -0.0014668C
=o; -0.0005975¢ =, -0.0007942¢
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G _\yadZ gZ hihjguo IhqdZo 1ihke_ ijhp_"mju j_]r
gZoh”bebkv gZ mjh\g_ ff "ey jZ[ho _HhlifhkldZdkMey
iheh bl _evgh]h | _ieh\h]h dhgljzklz 1zZd b "ey hljbpZI_
dhgljzklz

DZeb[jh\dZ dzf_j [_kibehlgh]h e 1Zl _evgh]h ZiizjzIZz
<lhjZy iZjZ dzZf_j mklZgh\e_gZ gZ ;IE: '-, ODYLF3UF
hkgZs_ _¢of ]Zibdk_evghc DFHI dhfie_ f glZjgZy-kidkladAim|Z
themijh\h~gbd dZf_jhc \ukhdh]h jZaj_r_gby dhlhjZy kh
ithe f aj _gby]lj@"mkh\ >ebggh\hegh\Zy bgnjZdjZkgZy i
MH-SM567- ~hihegbl_evgh mklZgz\eb\Z_Iky gZ d\Z~jhdhil_

Dzf _jz -©@8M567- ij_"klzZ\ey | kh[hc g_hoez ~zZ fuc fbdjl
)33 \uiheg_gguc ba g_hoezZ ~zggh]h Zfhjngh]h dj_fghb
1 ibdk _e_c

Jbkmghd< b BD dzZf_ju mklZgh\e_ggu_ gZ ;IE:

Hkgh\gu_ | _ogbqg_kdb_ oZzZjzdl_jbisMbéD diZzb\ ja G \
|Z[ebp _

< dZqgq_kI\_ bkiulzl _evgh]h ihey “ey kbgojhgbaZpbb «
kh\j f ggh_ a”~Zgb_ .Jbkmghd
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JbkmghdBah[jZ" gby mgZ\kl\mxsb_\ dZeb[jh\d _

G _kdhevdh wlZehgguo jZkklhygbc baf_jyebkv g _a
NZevghf_jhf "ey h[_ki_q_gby f _ljbg_kdbo oZjzZdl_jbklbd

JZajZ[hlZgu hjb]lbgZevgu_  Ze]lhjblfu ”"ey Z\IhfZ]
hfgZjm  _gby b b” _glbnbdZpbb hihjguo Ihq_d dyindqehc nh
ithe b "ey ©m]Jeh\uo?2 hihjguo Ilhq_d gZIimjgh_ bkiulZl e
< dlhj hp_gb\zZ _fuo izjzf_Ijh\

Rl KTzadh LA k474 & 4&RAadlaMa & 448 A Mo

LZ[ebpzOZzZizdl_ jbklbdb dzf_j '-, ODYLF 3UR

L ieh\hc "ZIgbd
Lbi G _hoez ~Z fuc fbdjh
JZaj r _gb_"Zlgbd 0
RZ] ibdk ey fdf
Qm\kI\bl evghklv ” FD ijb |
QZklhlz dz”jh\ =
Ki_dljZevguc *"bZi 8- fdf
H[t dlIb\ ff

>Zlqbd \b*bfh]h *"bZiZahgZ
Lbi "ZlgbdZ rxcfZ DFHI fZ
Wnn dlb\gu ibdk fe
lhe aj gby dzZf || ]
Nhdmkgh jZkklhy 28 ff
>bZnjzZ]fZ f/2.2
BkdzZ  gb ”
>pbZiZahg nhdmkbj H I f A~
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>ey dZeb[jh\db dzZf_| bkihevamxlky 1 ZjZf _lju
hjb_glbjh\ZRy ijhkljZgk!\_ggu_ dhhj?*bgZlu h[gZjm  _ggu
lhqg _dg JZkklhygby f_"~m hihjgufb IhgqdZfb g_aZ\bkbf
eZa_jguf ~Zevghf_ jhf Hgb kem beb ”"ey hij_~ e _gby
bkiulZl_evgh]h ihey

lhemqg _ggu_ g _\yadb \ dhhj?*bgZlZo hihjguo Ihqg_d i
imgdh\ emqgq_c gZoh”bebkv gZ mjh\g_ ff WIlhc Ihgghkl
Ney j_r_gby azZ”Zqgb ' j_dhgkljmdpbb kp_gu b nh
| _ dklmjbjh\Zgby ~ey khanrzZgby fgh]hki_dljZevgh]h gZ[hjZ

I1IJBF?G?GB? J?AMEVL:LH< D:EB;JH<DB >EY KHA>:C
H;MQ:XS?C <U;HJDB

J dhgkljmdpPpdn” _eb kp_qgu

>ey h[_Kki_qgq_gby kbgojhgbaZpbb kh[jZgguo p\_Ih\
bah[jZ _gbc ijbf_g gZ f Ih”"bdZ hkgh\ZggZPp o2t jeddhgk
kp_gWKnyaz @ DZzZd p\_Ih\u_ 1Zd b |_ieh\u_ ihke_*
bah[jZ _gbc bkihevah\Zebkv "ey D _kihggklujmtdpbbogheh]b
\hkklZgh\e @byt dlZ gZ hkgh\_ fgh _kI\Z jZaghjZdmjkc
(Structure From Motion

celhjblf j_dhgkljm®pbib®_eb kp _Knyaz >Zheltov, 2017]
\dexqZ | \ k_ [y ke _"mxsb_ wlZiu KgZqZezZ \ aZ”~Zgghc
bah[jZ  _gbc h[gZjm b\Z |ky gZ[hj khhI\_Ikl\mxsbo Ihqg_d
bkoh”~"gzZzy kIl _j _hizZjz bah[jZ _gbc k ~hklZlhgguf &I _j_ h
i_j_djulb_f- b _ hlghkbl_evgh_ hjb_glbjh\Zgb_ hp_
h[gZjm  _gguf khhI\_Ikl\mxsbf Ihqdzf IjhkljZgkl\_ggu_
[Zabkghc kbkl f dhhj*bgzl ~ey khhlI\_Ikl\mxsbo |Ihq_d
bah[jZ  _gbyo \ugbkeyxlky ijb ihfhsb hij_~ e gguo iZjZf_

AZl f "ey ke _"mxs_]h bah[jZ _gby \ ihke_ "h\ZIl evg
\g rgyy hjb _glZpby k bkihevah\Zgb f ibdk _evguo dhhj”"|
lhg_d b ijhkljZgkl\_gguo dhhj*bgZl lhg_d gZc” _gguo g:
ljhkljZgkl\ _ggu_ dhhj*bgZlu gh\uo h[gZjm _gguo I|hqg_
| _dms_f bah[jZz " _gbb b gZ ij_~u”“ms_f bah[jZ _gbb \uq
hij ~ e _gguo iZjzZf _ljh\ \g _rg_c hjb_glZzpbb Gh\u_ \uqgbl
Ah[zZ\eyxlky \ " fh~ _ev Djhf_ Ih]h ijhkljZgkl\_ggu_ dh
\ugbke_gguo Ihg_d i_j_kqgblu\Zxlky k bkihevah\Zgb_f k
i ZjZf _1jh\ \g _rg_]h hjb_glbjh\Zgby AZI_f ih\lhjy Iky ijh]
hijb_glZpbb ke _"mxs_]h bah[jZ _gby b “h[Z\e_gby gh\uo

lhke_ hij_~ e _gby \g_rg_]h hjb_glbjh\Zgby "ey \k_
kljhblky [he__ "~ IZevgZy fh”_ev k ijbf_g_gb_f dhjj_eyp
"ey j_r_gby az”~zZgb kl_j _hkhhlI\ _Ikl\by >ey hij_~ e _gby
kp_gu ijhba\h~blky ktzfdZ hihjguo jZkklhygbc ihb ihfl
NZevghf_jZ l[jbf_ju i1hemqg_gguo " fh™ _e_c ihkljh_gg
ihke ~h\Zl _evghkl _c¢c L< b BD bah[jZ  _gbc ihdZaZgu gZ |
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Jbkmghd&khkiklZgh\e3Ddh” eb kp_g

LZdZy ijhp_"mjZ \uihegy |ky dZd ”"ey p\_lguo 1Zd
ihke ~h\Zl _evghkl ¢ bah[jZ _gbc 7~ey ihkljh_gbp "~\mo
fhr _eb hkgh\Zggu_ gZ p\ _Iguo b | _ieh\uo ihke_ ~h\ZI_
ijb\h~rylky d "\mf kbkl_fzZf dhhj*bgzIl \ khhl\_Ikl\mxs_c kb

Kh\f_klgZy kbgojhgbaZpby "\mo dZf_|

ljb\_~zggZy f_|Ih”"bdZ \hkklZgh\e _gby I|jzof_jghc f
ithal\hey | hp_gblv izZjzZf _lju \g_rg_]Jh hjb_glbjh\Zgby
bah[jZz  _gby WIb izZzjzf _lju hij_~_eyxlky \ kbkl _f_ dhhj"t
nhjfbjm_ flbcfh”® _evx dZd ey fh”_e ¢ 1ihkljh_gguo gZ h
dz”~jh\ 1Zd b ey fh”_e ¢ ihkljh_gguo gZ hkgh\_ | iel
lhwlhfm g_h[oh”bfh ij_h[jZah\ZIlv bo \ h” gm h[smx kbkl_
\uiheg_gby Ihdgh&jdbjh\db b mklzZgh\e_gby khhl\_[TkI\l
p\_lgufb b | _ieh\ufb bah[jZ  _gbyfb

>ey gZoh A _gby izZjzf_ljh\ ij_h[jZah\Zgby kbkl_f
bkihevah\ZeZkv ke “mxsZy f |Ih~"bdZ KgZqZeZ h[gZjm"
lhgdb ijb ihfhsb ~_ kdjbilhjh\ hkh[uo Ihg_d >ey dZ
bah[jZ  _gbb gZoh”ylky z ' dhhj*bgZlu WIZ ijhp_"mjZ i
A\mo ' fZkkb\h\ dhhj2bgZl khhl\_Ikl\mxsbo ' fh™_eyf kp
b BD bah[jZz gbc 1Zjzf _lju ij_h[jZah\Zgby dhhj*bgZl
fhr _eb gZ hkgh\_| ieh\babhgguo bah[jZz  _gbc \ " fh"_ev
bah[jZz  _gbc gZc”® _gu f_Ih~hf gzZbf_gvrbo d\zZ”jZIlh\ gZ h
f "~m khhI\_Ikl\mxsbfb IhgdzZfb

G _ebg _cgZy fbgbfbazZpby hrb[hd gZ[ex”®_gby i_j_ij
ihfhsvx mjzZ\gb\Zgby imgdikKnyaemq_ _c@> bkihevam _I|ky
hij ~ e gby \g rg ]Jh hjb_glbjh\Zgby dZf ju ?"ey bas
mqgZkl\mxsbo \ ijhp_"mj_ " j_dhgkljmdpbb >ey hp_
kh\f _klgh]h hjb_glbjh\Zgby p\_Ighc b | _ieh\babhgghc ¢
f Ih™ mjz\gb\Zgby imgqdh\ emg_c bkoh”gufb ~Zggufb e
dhhj*bgZlu hihjgudyyhg bdah[jZ FgalZ\bkbfhklb hl g_ba\_ Kkl
iZjZf _ljh\ \g _rg_c¢c hjb_glZpbb ba&[jZ ba\bklguo dhhj*bg.
hihjghc ' Ihdqgdhb bkihevah\Zgb f f Ih~"Z gZbf _gvrbo d\Z-

ijh_dpbhgguo mjZygL 8@ d vo
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Bl jZlb\gZy fbgbfbaZpby hrb[db i_j ijh_pbjh\Zgby \
hkgh\_ ke _"mxs_]h mjZ\g_gby

— : g 4
__,,OTC’ 0 4¢ 0: ¢ bip

uay

]I* N TyF Boxl _dmsbc hklZlhgguceD\hddhgZ \ ijh]lJghabjm _fh
iheh™ _gbb Z qgqZklgu_ ijhba\h?~gu_ [_jmlky ih g_ba\ ¥k
hijb_glZpbb \jZs _gb_dZf _ju b __ k"\Db]

lhke  wlhc ijhp_"mju kljhblky kh\f_klgZy f@gh]hki_
fhr _ev kp_gu b hij_~ ey |Iky iheh  _gb_ h[hbo ~Zlgbdh\
NZgghc kp_gu = hf _Ijbg_kdh_ kh\f_s gb_ bah[jZ _gt
"bZiZahgZ k bah[jZz _gb_f \b~bfh]h ~bZiZahgZ ijhba\f
gZc™ _gguo iZjZf _ljh\ hjb_glbjh\Zgby dZf j b Iljzof _jghc
J amevlzl ] _hf_ ljbg_kdh]h kh\f_s gby 2~\mo bah[jZ _
ij _"klZ\e _gu gZ jbkmgd _

lj_ "eh  _gguc f_|Ih” iha\hey | jZkrbjblv gZ[h]j ~Zgg
gh\u_ kbgl _Ibg_kdb_bah[jZ _gby kp_gu k ihfhsvx \bjImZ
Fghlhki_dljZevguc gZ[hj NZgguo kha”“Zgguc b A
bkihevah\Zgb f wlhc f _|Ih”bdb Ijbf _gy |ky ”"ey h[mqg
g _cjhgguo k I ¢ az~zZqZf h[gZjm _gby h[t_dlh\ b
b~ glbnbdZXpyab, 2019; Kniaz V; Knyaz V. A., 2019].

Jbkmghdjbx glbjh\Zggu_ b kbgojhgbabjh\Zggu_ bah[j
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Hp_gdZ dZq_kI\Z jZ[hlu k\_jlhgguo g_cjhgguo k_|I_
kha“Zgghf gZ[hj_ ~Zgguo ihdZaZeZ memqr_gb_ ijhba\
g _cjhk_|_c ey jZkkfZljb\Z _fuo aZ”~Zq

A:DEXQ?GB?

P_evx jZ[hlu y\eyeZkv jZajZ[hldZ f_Ih*bdb kh\f_klgh
dZeb[jh\db \ eZ[hjZlhjguo b ihe \uo mkeh\byo p\ lguo
bgnjzdjZzkguo dzZf_ j >ey eZ[hjZlhjghc dZeb[jh\db bkihe
dZeb[jh\hqgh_ ihe_ h[_ki_qgqb\Zxs__ \hafh ghklv ihen
bah[jZ  _gbc dZd iheh bl _evgh]h 1Zd b hljbpZl_evgh]h d
dZeb[jh\db \ jZaebgguo mkeh\byo ihdZaZeb qlh iZjZ
hjb _glbjh\Zgby ijZdlbg_kdb g_aZ\bkyl hl agZdZ dhgl
a"Zgb_ bkihevah\Zehkv \ dZq_kI\_ dZeb[jh\hggh]h ihey
"Zlgbdh\ \ ihe_ _\uo mkeh\byo Z _]h oZjzdl_jgu_ hkh[_
ijbf_gyebkv \ dZq_kI\_ hihjguo lhqg_d

J amevlZlu kh\f_klghc dZeb[jh\db p\_Ilguo b "
bgnjzZzdjZkguo dzZf_j ijbf_gyxlky ey kha”“Zgby h[mqgZxs _«
hfmq_gby ]Jem[hdbo k\zjlhqguo g _cjhgguo k | ¢ JZajZ]
hkgh\_  kh\f_klghc ]_hf_Ijbg_kdhc dZeb[jh\db iha\hey_
kbgojhgbabjh\zZIv fgh]lhki_dljZzevgu_ bah[jZ _gby \ 2Z\I
j_bf_

Bkihevah\Zgb_ knhjfbjh\Zggh]h gZ[hjZ "~Zgguo fgh
bah[jZ  _gbc ey h[mg_gby ]Jem[hdbo k\zjlhqguo g _cjhgo
ith\ukblv wnn_dlb\ghklv Jem[hdh]h h[mg_gby “ey jZkihacg
b glbnbdZpbb h[t _dlh\ \ jZaebgguo *"bZiZahgZo we _dljh
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M>D

:G:EBA IJH;E?F IJBF?G?GBY ;?KIBEHLGUO :<B:PBHGGUO KBKL?~
IJB IHE?L:O < H;S?F <HA>MRGHF IJHKLJ:GKL<?

Jm[ph\ ? dZg” | _og gZmd
Dbjb_gdh?B <

'KZgdl | _j[mjlkdbc J]Thkm~Zjkl\ _gguc mgb\_jkbl | ]jz"~Zg}
] KzZgldll _j[mj]
N _~ jZevgh_dZa_ggh_mqj_"~_gb_©P glj mijz\e _gby \
=eZ\gh]h mijz\e _gby FQK Jhkkbb ih FZ]Zz~"Zgkdhc |
] Fzlz~Zg

< klzZlv_ jzZkkfzljb\Zxlky ijh[e_fu Kkh\f_Kglgh]h_kibéhdghc b
ibehlbjm_fhc Z\bZpbb JZkkfZljb\zZxlky dZigBhln b XKigEimuo
ZiiZjZlh\ 1j_~eZ]Z _lky "ey fZeuo ZiizZjglhh ijbf Zxyglly_ifh*meb k
6,0dZjlhc dhlhju_ g_ lhevdh iha\heyllbhbaXpbxivZbZjglh\ gh
h[_ki_qZl \hafh ghklb ihabpbhgbjh\Zggyhd k\yilgb fhfIlk&fZljb\Zxl
hkh[_gghklb h[_ki_g_gby ihe_Ih\ ibehujnknitilb\ \lhafnkipehlgu
ZiizZjZlh\ '\ h[s_f \ha”mrghf ijhkljZgkl\b \hijgKklghkli_q _gby
aZ\bkbfh]h aZoh”zZ gZ ihkz~"dm gZ iZjZBghewgt_kmid_kllhchZxab
ly" _eu_ [_kibehlgu_ \ha“mrgu_ km"zZ g_\bKofu khdaZpri\w &BZ
ijbgbg_ gbadhc ihkzZz"hqgghc kdhjhklb Iy begd]lZ\d&y Ty _elykz"d
]Jimiiu [_kibehlguo \ha“mrguo km”~h\ f_"~"mjmh KAddZKb ibehl

Dexqg_\u_ keh\ZahiZkghklv ihe_Ih\ [_kibehlgh_ \ha”“mrg
br glbnbdZpby iZjZee evghZ "hagulghhehku azZ\bkbfZy ihkZ"c

<\_"_gb_

< gZklhys__ \j_fy ihe_Ilu [_kibehlguo \ha“mrguo
ijhba\h”*ylky \ azZdjulhf k _1j_]bjh\Zgghf \ha“mrghf
gZoh ~ _gb_ \ ij_~ eZo dhlhjh]h ibehlbjm_fuo <K aZij
[ kibehlguo Z\bZpbhgguo kbkl f ;:K g _fbgm_fh ijb\
\j_ f gb d g_h[oh~bfhklb ihe_Ih\ \ h[s_f \ha“mrghf ijhl

\uah\_| jy”» gh\uo ijh[e_f |j_ [mxsbo \k_klhjhgg hh Zg:
fghlhh[jZaby I|j_ [mxsbo j r gby azZ”~Zq \ jZfdZo "Zgg!
JZkkfZljb\ZlIvky "\ _ az"zZqZz k\yaZzggZy Kk mq_Ihf

br glbnbdZpb_c ;<K \ h[s_f \ha”mrghf ijhkljZzgkI\_ Z
hl_ki_qgq_gby ihkzZ~db ;<K gZ iZjZeidhk&Vdigguaei hlghhku <11

F_IhA*bdZ b~ _glbnbdZpbb [_kibehlguo \ha”mrguo km?”tl
ljbqbgZfb qj_a\lugZcguo ijhbkr_kl\bc gZ \ha”mrghf
ihr"Z\eyxs_f [hevrbgkl\_ kemqgZ_\ y\ey |ky q_eh\_qg_kdbc
| g~ _gpbx fh'gh gZ[ex~Zlv b \ h[eZklb [_kibehlghc Z\lI
Z\Zjbb b bgpb” _glu k\yaZgu g_ lhevdh k hrbddZfib hgkrg
1j_g_[J_ _gb_f mklZgh\e_ggufb ijZ\beZfb b bgkljmdpbyfb
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glh fghl]b_ ihevah\zZl_eb bf_xI g _~hklZlhggmx |_hjxlbqg_Kkt
ithAThlh\dm

;<K mijZ\ey_fh_ iehoh ih”]hlh\e_gguf hi_jZlhjhf fh
ij_ "~ eu jZaj_r_gghc ahgu ithe _Ih\ ihizklv \ jZckg Zwjh'
khhjm ™ _gby dhgkljmdpbb gZa_fguc |jZgkihjl Z |Z
g_dhgljhebjm_fh_ iz~ _gb_ \ ex”ghf f_kl_ k khhl
ihke_ "kl\byfb

>ey gZ[ex™ _gby azZ ;<K fh gh ijbf_gylv jZaebqgu_
kj_ ~"kI\Z >ey g_dhhi_jzlb\gh]h g_aZ\bkbfh]h gZ[ex™ g
ijbf_gylv \b"_hdZf_ju hilbg_kdh]h b bgnjZdjZzkdhélvdvhzZi
fZeZy wnn_dlb\gZy iehszZ”v jZkk_b\Zgby ;<K * eZ |
kj_~kI\Z fZehwnn_dlb\gufb <ijhg_f fZeu_ jZaf _ju [_kibe
g_ ihal\heyxl h[_ki_qgblv [hevrmx NZevghklv N ck
\b”r hgZ[ex™ _gby hkh[_ggh \ keh'guo f I _hmkeh\byo Ih\
ijbf_gylv dhhi_jZlb\gu_ kj_~klI\Z gZ[ex~_gby dZd g_a.
aZ\bkbfh]h < i_j\hf kemqZ_ gZ [hjlm ;<K jZaf_sZ_ Ilky
\Ilhjbgghc jZ*"bhehdZpbb jZ[hlZx®bcqghh j\ kbem "“hklZlhc
[hevrhc fZkku b jZaf_jh\ hiI\_IgbdZ \hafh ' gh hkms_klI\
"hklZlhgqgh djmiguo ZiiZjzZlh\ <h \lhjhf kemqZ h]JlgZ [h
ZiiZjzlZz fh gh jzaf_klblv fZeh]zZ[Zjblguc fh"mev Z
aZ\bkbfh]h gZ[ex*_gby :AG gZijbf_j \uimkdZ_fbEt GII |
>| j\uc \ Jhkkbb dhfizdlguc [hjlh\hc hI\_Igbd "ejs”~]hgh\
gZagZq_gby ij_"klZ\e_g gZ \uklzZ\d_ ©LjZgkihjl Jhkkbba@

HArgZdh \ukhdZy klhbfhklv h[hjm”~h\Zgby \ua\ZggZy
ijhba\h”*kI\Z b ijhn_kkbhgZevguf ij_~gZagZq_gb doblg_ ih
fZkkh\h_ h[hjm~h\Zgb_ \k_o kj _"gbo b djmiguda]h<u&h ¢
kj_~kI\ b~ _glbnbdzZpbb kh\j_ f ggu_ ZiiZjZlu g_ fh]m
<ha”mrghf dh”_dk_ JN mdZaZgh qlh ;<K fZkkhc hl
ijhclb Jhkm~ZjklI\_gguc mqg_| Z ;<K fZkkhc [he__ d]
j_1bkljZzpbx 1_j_~ ijh\_~ gb_f ihe_Ih\ ithevahWh\blv hly
khhi\_ITkl\mxsb_ ~“hdmf_glu kh]JeZkgh Ihjy*dm bkihevat
ijhkljzgkl\Z JN |[_kibehlgufb <K >lhjy*hd bkihevah\Zg
ijhkljZzgklI\Z JN [_kibehlgufb \ha"mrgufb km*"Zfb@

ljb \hagbdgh\ _gbb bgpb”_glh\ beb hiZkguo kbdmZpbc
[ebadbo d hiZkguf \eZ" _eg@gjmzbilzjgyz fh | mclb
hi\_IklI\ _gghkdl lyga“hdZam_fhklb Ihl]h qlh ;<K ijbgZ”e_"b

>ey j_r_gby h[hagZq_gghc ijh[e_fu ij_"eZ]Z_1lky \g
mq_I|Z [_kibehlguo ZiizjzZlh\ iml_f mklZghidjb "&&sgblo ij
fhmey kdZphc

ljb j_]bkljZpbb ZiizjZIZ b ihedylgbbZzKBil®jlgu_ ~"Zggu
ihevah\Zl_ey \ghkylky \ [Zam ~Zgguo b ZiiZzjZl hkg.
ijbh[j _1Z | h*ghagZggmx ijb\yadm d \eZ® evpm WIlh aZk
hi\_IklI\_ggh ih*oh”blv d mijZ\e_gbx ZiizZjZIhf
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ljb \uiheg _gbb ihe Ih\ ;<K i_jbh”bg_kdb \ g _dhlhjt

ijbgm~bl_evghfm aZijhkm i_j_ "Z | kb]J]gZe kh kYhbf b
ghf_jhf 1zZzd" _ \hafh ' gzZ i _j ~ZqZ "hihegbl_evghfc_jbgnhji
dhhj*bgzl b \_dlhjZz kdhjhklb LZdhc Ibi b~ _glbnbdZp
kKh\ _jr_gguf ih kjZ\g_gbx k \bamzZevgufb f _Ih*"Zfb jZaf_
ghf_jh\ beb ki_pbZevguo agZdh\ aZzZ kq_|l

\hafh ghklb b~ glbnbdZpbb ;<K dezZkkh\ fbgb b
ilehoh gZ[ex*"Zxlky \bamZevgh beb k ihfhsvx \b”*_hdZf_j

kilZz[bevghc jZ[hlu \ keh 'guo f | _hmkeh\byo

\hafh ghklb ijbf_g gby f _Ih~ h\ ihabpbhgbjh\Zgby \

Ijbf_g_gby kms_kl\mxs_c¢ bgnjZkljmdImju fh[bevglt
glh mf_gvrbl aZljZlu ijb jZa\_jlul\Zgbb kbkl_fu b® _glbnbd.

:gZeba aZ\bkbfhc ihkzZ~db ibehlbjm_fh]h b [_kibehlgh

< "~hdmf_glZo BD:H h]lh\hj_gh glh [_ahizkghkl
g_k _]j_1bjh\Zgghf \ha”mrghf ijhkljzZzgkI\_ fh | [ulv h[_
Ijb mkeh\bb kh[ex®_gby [_kibehlgufb ZiizjZIdfmkle hdblg |
ihe 1Z ibehlbjm_fuo <K qglh ~he gh hij_" _eylvky kh
| ogbqg_kdbfb j_ r gbyfb >; kibehlgu_ Z\bZpbhggu_ kbk
Jmdh\h”AkI\h ih "bklZgpbhggh ibehlbjm_fuf Z\bZpbhgguf

@ <Z g _cr_c azZ™"Zq_c ijb wlhf y\ey |ky h[_ki_q_gb
]JhjbahglZevgh]h b \_jlbdZevgh]h wr_ehgbjh\dgbéylZzgz \
Hkh[ _ggh wlh |[|j [h\Zgb_ "he gh h[_ki_qgb\ZlvkyijlgzZz w
gZebgbb iZjZee _evguo <Il |j [mxsbo aZ\bkbfh]h aZoh”Z

G_kfhljy gZ Ih glh \ae Igzy fZkkzZ kh\j_f gguo
\Zjvbjm _Iky hl ~_kyldh\ ~h khl_g dbeh]jzff gzZifbf_j
©>hahj2 ©OBjdmEP \ [eb Zcr_f [m"ms_f ieZgbjm _|Iky
\g_"j_gb_ly  _euo ZiizZzjzZlh\ fZkkhc \ g_kdhevd® |hgg bfDn
;<K "ey ihkz~db g _h[oh~bfu ZknZevlh[ _|hggu_<dl "ebgl
df Kljhblv hI*_evgu_ Zwjh”jhfu lhevdh "ey ;<khfgnj_ gl
bf | kfuke jzZkkfhlj_Iv \hafh ghklv kh\f_klgh]h bkihe
|behlbjm fufb <K b Iy  _eufb [_kibehlgufb ZiizZjzZI1Zfb

KhleZzkgh kms_kl\mxsbf ghjfZf ijb jZag_k_gbb iZjZee
jZkklhygb_ g_ f_g__ nmlih\ f h[_ki_qgqb\Z _lky
g_aZ\bkbfuc aZoh” gz ihkz~dm ?keb jZkklhygb_ f_""n
\_ebgbgu aZoh” kqgblz_ |ky aZ\bkbfuf ijb wlhf <K \
rZzofzlghf ihjyrd_ Z wdbiZz zZf g_h[oh”bfh kljh]h Kkh]
]JhjbahglZevgh]h wr_ehgbjh\Zgby >0DVVLPLQL @

DZd ijZ\beh ijb az\bkbfhf aZoh”_ \u[bjZxlky iZju <
jZkkgblu\Zxlky [_ahizkgu_ fhf_glu \j_f gb ijhe_1Z dhg
ko fu aZoh”Z Kms_klil\mx| f Ih~"bdb mijZ\e _gbyhgcdHbevdl
aZoh"ysbo gZ ihkzZrdm <K >$LU$(\R<U)\MV\&>DLSI-H)@LWJ\bﬂNIQfW
ithj g_ j_r_gZ az”*"ZqZ aZ\bkbfh]h aZoh”Z ibehlbjm_fuo
ZiiZjZlIh\
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>ey ;<K fh]lml [ulv ijbf_g gu |_~ "~ Zelhjblfu q
ibehlbjm_fuo <K G_h[oh~bfh 1zZd _ \u”_eblv iZjm
ijhba\h”*blky ijbf_jgh aZz fbg ~h \oh”Z \ jZchgb Zwjh'
dz ~h_\ha“mrgh_ km~gh d gZagZq_gghfm fhf_glm \j _f g

gZoh”ysmxky gZ m~"Ze gbb fhjkdbo fbev df hl ihj
khijy  _gby 1jZz_dlhjbb <K koh”ylky k m]ehf f apgpzZ fhjk
<ll hgb klZgh\ylky iZjZee_evgufb >)DUUDKL @

Jbkmgh&Ko xfZ aZoh”Z gZ ihkZ~dm iZju <K

;,_ahiZzkghklv h[_ki_qgb\zZ _Iky ijb kh[ex”_gbb Ij_[m_
hlklz\Zgby \_~hfh]h <K hl \_"ms_]h jbk dhlihjuc khk
aZ\bkbfhklb hl IbiZ kZfheFdrZahi| Z2Q¥5]. >

Jbkmghd _ahiZkgZy ahgZ \_~hfh]h <K

LZ[ebpZ; _ahiZkgu_ \j_f ggu_ bgl_j\Zeu f_""m <K \ k_

Lbi \_~hfh]h <K
fzeh e_]d| kj_~g| Iy _el

Lbi | fzeh| o8 83 83 72
\_“ms| e _]dh 147 | 83 83 72
<K

kj _~g| 180 | 125 | 125 106
ly> et 213 | 152 | 152 106
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JZkkfhljbf hkh[_gghklb ihkzZ~db kh\j_f gguo Imj
kZfhe_|Ih\ DZd ijZ\beh bo kdhjhklv gZ wlhf wlZi_ khklZ
f k Bkoh”y ba hibkzZgguo Ij_[h\Zgbc ih bgl_j\ZezZf hlk
kzfhe | ey h[_ki_gq_gby [_ahiZkghklb ~he g gZoh”"bly
m~"Ze gbb + f gZ bgl _j\Ze_ ihjynrdz f >Dm~jydh

>ey kms_kl\mxsbo ly  euo ;<K gzZijb¥ _ jihoBjdoqdZy
kdhjhklv “he " gZ khklzZ\eylv « df gLZdamx f k kdhjhkl
bf xI kZfhe tu @@ b bo ZgZeh]b LZdbf h[jZzahf ihkZ”"hq
kh\j f gguo ly  _euo ;<K hdzZaulZ_ IlkynwjWkhb Iimjdty Zkddb\gu:
ibehlbjm_fuo <K LZdmx [hevrmx jZadbfpmglgbhjMZAKIRY dk d.
mf_gvr_gb_ kdhjhklb ibehlbjm_fh]lh kZthek\Zebi\BbXx | Z
m\_ebqg_gb_ kdhjhklb [_kibehlgh]h BEqizkdbZz gebplaflh @d et
ijb\_~ | d °~_kldhc ihkz~d_ IjbgbfZy wlhh\doh \gdZzaghv ¢
jZaghklv \ kdhjhklyo ibehlbjm_fh]lh K [gZXibellZligh]ihkZ"d
khklZ\bl ihjyrdZ « f k >Dm”jydh\ @

lhkdhevdm ijhly  _gghklv [_ahiZkghc ahgu khklZ\
[ _ kibehlguc Ziizjzl \uc”y \ lThgdm khijy  _gby jbk m
hlklZg | hl \_~"ms_]h <K gZ klhevdh qglh ihiZz~ | \ ahgm |
kimlgh]h ke_~Z Qlh[u wlh]h g_ ijhbkoh”beh I|hgqdm k
i j_g_klb [eb " d Ilhjpm <KK gZ jZkklhygb _ «
Khhi\_Tkl\m_| mklZgh\e _gguf ghjfZlb\Zf >IJm[ph\ @

HibkZggu_ khh[jZ _gby \ _jgu ey b”" Zevguo mkeh
ijZzdlbd_ g_j_~db azZz”~_j db ijb \uiheg_gbb ihe_IZ ih ko_f
ijbgbgzf Imklv [_kibehlgh_ <K \ _~hfh_ <K \uihegy | i
hiharzgb f b 2~hklb]Z_1| Ihgdb khijy  _gby gZoh”ykv
ibehlbjm_fh]h <K \ <KmsgZhjZkklhygbb [he_ _ f Lzd
bgu_ nZdlhju dhlhju_ khdjZszZxl| bgl_j\Ze \j_f _gb ij_[u\Z
\ [ _ahiZzkghc ahg_gZ k < wlhf kemqgZ_ \hafh gu "\Z \Zj

\ Ahfh_ <K \oh”bl \ Thgdm khijy ' _gby gZ m”~Ze gbb
<K 1h]*Z bgl_j\Ze \j_f_gb ij_[ulZgby \ [_ahiZkghc ahg_ |
\ Ahfh_ <K \oh”bl \ Thgdm khijy ' _gby gZ m”~Ze gbb
<K 1h]*Z bgl_j\Ze \j_f_gb ij _[ulZgby \ [_ahiZkghc ahg_ |

| j\uc \Zjbzgl ij_"ihez]Z | jZaf_s_gb_ lhqdb khijy g

« f hl ihjh]Z <Il \lhjhc \Zjb%gl %f

LZzdbf h[jZahf [hevrZy jZagbpZ \ kdhjhklb ibel
[ kibehlgh]l]h <K Ij_[m_| jZzaf_s _gby lhgdb khijy _gby [eb
f g__ fhjkdbo fbev glh g_"himklbfh ihkdhevdm ihke
\uihegylky \ujzZ\gb\zZgb_ Thwlhfm kms_kl\mxsb_ 1ly _el
ZiizZjZlu g_ fhlml \f_klI_ k ibehlbjm_fufb <K \uihegblv a
gZ ihkz”~"dm

>ey h[_ki_q_gby |Ij_[h\Zgbc ih [_ahizZzkghklb gZ
[ kibehlgh_ <K “~he gh ijhclb IThgdm khijy ' gby gZ m-
fhjkdbo fbev hl ihjh]z <Il Z wlh \hafh 'gh ijb jZagbp_
kdhjhklyo fk b f_ g  Ihkdhevdm kgbablv kdhjhklv
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| ogbg_kdb g _\hafh 'gh _“~bgkl\_gguf \ZjbZglhf j_r_gby

ihkzZ~hgqghc kdhjhklib :<K dzd fbgbfmf ~h ik df
lj [h\Zgb_ ~he‘gh [ulv aZeh  _gh gZ wlZi_ ijh_dlbjh\Z¢
Ziizjz1Z >Im[ph\ @

2keb dhgkljmdpby [_kibehlgh]h ZiiZjzlZ beb jh~ \ui
h]jZgbgb\Z | ihkzZ~hqgmx kdhjhklv Ih \uoh~hf fh' | K

aZoh”ysbo gZ ihkz*dm <K ih Ibizf b kdhjhklyf < hij_"_
hlj _ahd \j_f ggh_ hdgh azZ\bkbfuc aZoh” [m”ml kh\_j
Imj[hj_Zdlb\gu_ <K b kdhjhklgu_ ;<K '\ ~jm]hc \j_f g
ithkZA"dm”~ ml| aZoh”bl \bglh\u_ <K ibehlbjm_fu_ b [_Ki
lhevdh [_kibehlgu_ Ihkdhevdm kimlguc ke_ " \bglh\uo
\hafh " gh agZgbl_evgh_ mf_gvr_gb_ [_ahiZkghc ahgu
m\ _ebq_gb_ ijhimkdghc kihkh[ghklb <II Klhbl hlf_Iblv
dhebq_klI\zZ ;<K ijb\_* | d g_h[oh~bfhklb kha”Zgby ijbg
Zelhjblfh\ hij_~_e_gby hg_j_~ghklb ihkZ"db <K gZ iZjZee

AZdexq_gb _

KlIZgh\e _gb_ [ _kibehlghc Z\bZpbb |Ij_ [m_1I| ijbf_g_gb
gh\uo j_r _gbc ey h[_ki_g_gby ihe_Ih\ \ h[s_f \ha“mrg
HAghc ba \Z g _crbo ijh[e_f ijb wlhf y\ey Iky b~ _glb
hkh[_ggh fbdjh b fbgb ZiizZjZlh\ ljb\_~ _ggdih® \dkkha”
f ITh~u mq_I1Z b j_]JbkljZzpbb [_kibehlguo ZiizjzZIghly _ hJo
lj _[h\Zgb_f ih hl[yaZl_evghfm \g_"j gbx -[hjlh¥dxsbgb _f
fh me_ c¢ kd&,jdhc 1ijb g _\hafh ghklb mklZgh\db Blbelgqbdz
ZiiZjZlmju AG ljb gZebgbb h[hjm~Ah\Zgby gZ [hjlim ;<K
e _]J]dh b h~rghagZqggh b~ _glbnbpbjh\ZIv ijb wlhf h[_ki_qk
hij_~ e gby f_klhiheh  _gby ZziizjzIZz f_Ih~Zfb ihabpbhg!
khlh\hc k\yab

ljbf _g _gb_ fh”"me _edZXxjlb¢cO ihal\hebl h~ghagZqggh hij
ijbgzZ”e_ "ghklv ;<K dhgdj _Ighfm \eZ® evpm nbabq_kdhi
_]h iZkihjlgu_ ~Zggu_ [m”ml \g_k _gu \ [Zam ”"~Zgguo i
ih\ukbl mjh\_gv hI\_I|klI\_gghklb ihevah\Zl e ¢ Z |1Zd _
k _jv_agh ih”oh”~blv d \hijhkm ihAJhlh\db b ijh\_~ gby ihe

Qlh dzkzZ Iky h[_ki_g_gby aZ\bkbfhc ihkzZ~db gZ iZj
fh gh k®» _eZlv ke_~"mxsb_ \u\h”u

i m\_ebqgq _gb_ dhebg_kI\Z |ly  _euo ;<K ijb\_~ | d
j_r _gby ijh[e_f k ihkz~dhc 1Zdbo ZiizjzZlh\ gZ <II Kk
ihdjulb_f b "hklZlhgghc *ebghc

i kljhbl_evkl\h hI*_evguo Zwjh”~jhfh\ ey [_kibehlght
dZd b j_dhgkljmdpby j_]bhgZevguo Zwjh”~jhfh\ ihlj_ [m _I
b\ [eb Zcrb_ ]h?u g_[m”_| bf_Iv \u]lh”u

i ~ey ihkz~db ly euo ;<K \ Kkj_"~g_kjhgghc i_jki_
bkihevah\zZlvky kms_kl\mxsb_ Zwjh”~jhfu ijb wlhf ijl
hlf_ki_g_gb_ aZ\bkbfuo aZoh”h\
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i ihlj_[m_Iky \g_"jylv gh\u_ f _|h”u hij_~ e _gby
ihkZ~"db <K gZ iZjZee_ _evgu_ <Il kdhjhklgu_ ;<K k ihkZ
g_ f_g__ f k fhlml [_ahiZkgh kzZ”~blvky h~gh\j_f_ggh
kZfhe |Zfb ~ey gbadhkdhjhklguo ;<K g_h[oh”bfh [m:
\j_f_ggu_ hdgzZ ijb wlhf [_kibehlgu_ ZiizjZlu fhlml kZ:
]Jjmiiu k mf_gvr_ggufb bgl _j\ZeZfb ijh*hevgh]h wr_eh
iha\hebl h[_ki_gblv Ij_[m_fmx ijhimkdgmx kihkh[ghklv
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HIJ?>?E?GB? WNN?DLB<GHC IEHS:>B J:KK?YGBY ;?KIBEHLGU
<HA>MRGUO KM>H< IJB G:;EX>?GBB K IHFHSVX IHK:>HQGH-=F
J:>BHEHD:LHJ:

Jm[ph\ ? . dZg”™ | _og gZmd
Lxgbdh\ I =
KZgdll I _jimjlkdbc JThkm~ZjklI\_gguc mgb\_jkbl I ]jZ " ~Zgk

] KZgldll_j[mj]

lhkZz"hgguc jZ"bhehdzZlhj iha\l\hey_ | h[_ki_qgblv “bki_lg_jZ mij
"\b' _gb_f bgnhjfZpb_c h iheh  _gbb <K gZ ijhly  _gbb \k ]h wl:
lh]h lhevdh ihkzZ~hqguc jZ~"bhehdZlhj kihkh[_g h[gZjm b\
\ha”mrgu_ km”"Z gZoh”ysb_kyijgZhchkZfhdghx\eyxsb_ hiZkghl
"ey aZoh”ysbo gZ ihkzZz~"dm ibehlbjm_fuo kZfhe Ih\lky klZI
kms_kl\mxsb_ ihkZ~hqgu_ jZ”bhehdZlhju ljhba\h~blky -
hij_~ e _gby wnn_dlb\ghc iehsZ”b jZkk_ygby [ _kibehlguo
> eZ |ky \u\h® h g_h[oh”~bfhklb ijh\_~ gby gZImjguo wWwdki_jb
ZiiZjzZIZtb b kms_kl\mxsbfb ihkZ*"hqgufb jZ"bhehdZlhjzZfb
Dexq_\u_ keh\&hizkghklv ihe_Ih\ [_kibehlgu_ \ha”“mrgu_ km
jZ"bhehdZlhj WIJ

<\_ " gb_

JZa\blb_ [_kibehlghc Z\bZpbb ~Z |1 g_ lhevdh ij_bfm:
b wdhghfbdb \ p_ehf gh bf__| b g_]Zlb\gu_ kiIWyBghbg LZd
\iheg_ fh™ _| ijbh[j_klIb fZeuc beb kj_"gbc ZiiZjZibd \ Z\It
kh\ _jrblv ihe |\ jZchg_ Zwjh~jhfZ Hkh[_ggh hiZkgu ih
\ha“mrguo kmAh\ <K\ k _dlhj_ dmjkz dh]*Z ;<K |
ithkZ*hggmx ijyfmx kha”?zZ\Zy m]jham [_ahiZkghklb LZ«
h[gZjm b\zZlv ~g_f b ghgvx \ ex[uo ih]h*"guo mkeh\byo
\b”r hgZ[ex™ _gby g_ \k_J*Z kfh]lml \uihegblv wlm aZzZ”.
h[ahjz e _Igh]lh ihey | _hj Ibgq_kdb kihkh[gu h[g4dum b\ZI
hrgZdh bo hkgh\gZy azZ”ZqZ + gZ[ex™~_gb_ gZa_fguo
o0ZjzZdl_jbklbdb h[gZjm  _gby azZ ij_"~ _eZfb jZ[hg_c iehsZ’
agZqbl_evgh hlebgzZlvky hl aZy\e _gguo ijhba\h”bl_e f
gZklhys  \j _fy _“~bgkl\_gguf kj_~kI\hf dhlhjh_ fh gh j_
h[gZjm _gby b hij_~ _e_gby dhhjmbglZle;, <Ky\ey_ Iky ith"r
jZ"bhehdzZlhj IJE dImZevghc yley |Iky azZz”*ZqzZhdij_
iehsZ”b jZkk_ygby WIJ [_kibehlguo \ha“mrguo Ikm’\h\
ihfhsvx IJE "ey hp_gdb fZdkbfZevgh "Zevghklb h[gZjm

:gZeba ihkZ*hqguo jZ*bhehdZIhjh\

ljib Zwjh~jhfghf h[kem b\Zgbb hkgh\guf %kje”lgblyf
f klhiheh' _gby <K yley Iky \bamZevgua dbglzo]_ Kkddh
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imgdlZz < i_jbh”u bgl_gkb\gh]h "\b ' _gbwyw]jgbgmgghtb
\brbfhklb "he ' gZ bkihevah\ZIvky jZ"dhéh dZAlexggdhykbdé
ih\ur_gby mjh\gy [_ahiZkghklb b wnnphldb\ghkZwjhtjhZ _
KhlezZzkgh >;hevrzZdh\ @ ijbf_g_ dbk" M EZIvhahely u ¢
ithkzZz~dm \ iylv jZa [he__ [_ahiZkgufb

Khlezkgh j_dhf_g~Zpbyf BD:H ihkZ*"hqgZy kbkbhfezhd
fh™ | khklhylv ba ke_"mxsbo we f #XU¥YHHORDOQ KM IDBDIC

JZ"bhehdZlhj lThqgh]lh aZoh”Z gZ ihkZ~"dm 3%$5
>bki_Iqg_jkdbc jZ"bhehdZlhj >JE dudcxX3dBc bi_j\bc
\Ihjbqgu&®5 dZgZeu

3$5 kihkh[_g h[gZjm b\ZIv <K k Ij_[mx fillc mkbkihbklglt
bo WIJ [m*_| g_ f _gJZ”bhthdZIlhj Ihggh]h aZoh”Z gZ ihkz"
\_jhylghklvx “~he g hij_~ _eylv f_klhihddehgb gbywKhl |
ghfbgZevghc |IjZ_dlhjbb aZoh?Z gZ ijdkedrdafb \ kK _dihZadfm
b f ih mlem f_klZ >Zevghklv ~_cklyby g¢hd _@Z kthklZ\e

lhkZ"hgqgu_ jZ"bhehdZlhju rbjhdh ijbf_gfyxIk&d ag@Z jm
\h_gguo 1Zd b gZ ]jZ2 "Zgkdbo Zwjh/bkifZfaw fgh]lyg ulJEk
*&$ 031 . 5%$3&21 $1 -731ij_"klzZ\eyxl kh[hc dzd ijz'
Zdlb\gu_ nZabjh\Zggu_ j_r_Idb :N:J KEogbghtZjhlggfufekdh
f ozZzgbg_kdbf kdzZgbjh\Zgb_f lhevdh \ >ShhgekhczZddhkdhkl®@
'N:J bf__|I ~hklZlhggh \ukhdmx klhbfhklvikygyhaZvlkq hidi
mgbdZevguo o0ZjZdl_jbklbd ih rbjbg_ eui kldkdhjhkijZz
kdZgbjh\Zgby

D fh~r_eyf gh\h]h ihdhe _gby hlghkblky klkklklffzy $2y0B4
Abki_Ig_jkdh]lh jZz"bhehdZlhjz k i_j\bqiydd Zke Bftobb 6 § b
Z 1Zd _ ihkz~"hgghc jZ"bhehdZpbhgghc kiwgyphb\ B&EIZ\L
kbkl_fu \oh”yl mkljhckI\Z h[jZ[hldb b Hjigpbb gly I Ddn_
kj_~"kI\Z i_j _~Zgqb “"Zgguo >@hjh[v_\

Kbkl _fz $1-031liha\hey | khijh\h ' *ZIlv <K gZ wlZiZo
ihkzZ~db ijhba\h”blv mijZ\e_gb_ aZoh%&Kshfb hgduidh k P m
b keh'guo KFM f | _hmkeh\byo KIlhkfllzRlew kibkhjyaddih
feg “hee ><hjh[@_\

< Jhkkbb \ ]jZz'"Zgkdhc Z\bZpbb I1JE jpddbyxlkyb ¢
hrgZdh gZ \h_gguo Zwjh”?jhfZo b ZwjhA idBph\K2gbyklgh
gZoh”ylky \ wdkiemzZIlZpbb fh”_eb*nib3d ABVODLZE3_ gZ
Zwjh"jhfZo ijh*"he Zxl wdkiemZzZlbjh\zZhglgw | ZK\bkle idZpkZ" c
JKI gZijbf_j - FKI JKI FG dhlihju_\' gZklhys_ _ \j.
kgblZxlky mklZj \rbfb < hlebgb _ hi kh\j dogguo
jZ"bhehdZlhjh\ hkgZs_gguo :N:J \ kbllofdabdhe_ “gb'tm
ijbf_gyxlky a_jdZevgu_ Zgl _ggu k f_oZodlg fkidbhklkdggbjh\

GZ k_]h~rgyrgbc ~ _gv gZeZ _gh ijhba\hZRblhehhkZZhihg c
IJE KF dhlhjuc \oh”bl \ khklzZ\ jZ”bh e hfdZipghkhZgglbc JKbIK |

K
IJE KF h[_ki_gb\Z_I| ><hjh[v_\ @
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i k_dlhjguc h[ahj ih dZgZeZf dmjkZ b ]JebkkzZ"u

i h[gZjm _gb_ <K \ |Ihf gbke_ ijb gZebqthbjiey Mgz _
a"zZgbc b khhjm™ _gbc b hij_~ e gby bo f_klhiheh  _gb

i h[jZ[hldm jZ"bhehdZpbhgghc bgnhjfZiptkénmgiu j kZ

i \urZgm ~Zgguo h[ h[klZgh\d_ \ \haAmgmaiAhZhhgey
ahgu ihkZ~db b fh*mev mijZRke gby JKI

Klhbfhklv -JKKF \ ] khklzZ\beZzZ ihjyrdz feg jm][

IJE KF b $1 031 h[hjm* h\Zgu :N:J j rZxl koh b_ a
hrgZdh ozZjzdl_jbklbdb jZaebqgzZxlkyvkY 1Z[& ><hjh

LZ[ebpZ +0Zjzdl _jbklibdb jZAbhehdZphb hiydghlo OkREk| f JKI

OZjzdl jbklbdZz J K27 AN/MPN-25
Ahgz hl[ahjz i_j\bqggh]
Abki_lq_jkdh]h jZz"bhehd]
i ih m]lem f_klIZ \ukhl « f « d « [« d
i ih "Zevghklb df df
| _jbh~ h[gh\le_gby bg
i_j\bggh]lh dzZgzZezZ "bk k k
jZ"bhehdZlhjz
>Zevghklv AN _ckl\by \
dZgZeZ ~bki Iq _jkdh]h j3 350 df 185 df
| _jbh” h[gh\e _gby bg83Rf Kk Kk
AhgZz h[ahjZz ihki
jZ"bhehdZlhjz
i ih ZabfmlIm f f
i ih mlem f_klZ \ukhl - f« f - f« f
i ih "Zevghklb \ IFM df df
Il _jbh~ h[gh\le_gby bg 1k K
ihkZ”~hgghlh jZ"bhehdZIh
Rbjbgz ~bZz]jzffu gZzijz\
Zgl_ gBAR:
i ih ZabfmlIm f f
i ih mJem f _klZ f f
QZklhlguc ~bzizZzahg it _ _
iZAbhehdZlhjz « F=p «  F=p

'gZeba WIJ [_kibehlguo \ha“mrguo km~h\

< gZklhys__ \j_fy g_ jZajzZ[hlZgZ h[sZy f_|h*"bdZ i
[ kibehlguo ZiizZzjZIh\ bkoh”y ba bo dhgnb]mjZpbb fZI_
wdki_jbf_glZevgu_ ~Zggu_ h[ hljZ Zxsbo o0zZjzdl_jbklbd
<K fh'gh i_j g _klb bo gZ ;<K Ilhkdhevdm [hevrbgkl\h
Ziizjzlzf \_jlhe_lgh]h Ibiz fh gh wdkljZihebjh\ZbdlgzZ gkt
\_jlhe_Ih\ JzZaf_ju \_jlhe_Ih\ \Zjvbjmxlky \ ~hklZlhggh [h

i "ebgZ b "bzf_|j nxa_ey Z « 1T « f

i "ebgZ ehizkl_c hkgh\gh]lh \bglzZz « f

i gbkeh ehizkl_c¢ «

275



lh kms_kl\mxsbf ~Zgguf WIJ \-jlhejb® &b kf
khklz\ey | &\ &Z\bkbfhklb hl ijh_dpbb Kj_~g__ agZq_
ijZ\beh g_ ij_\urz?| >eyf fbeebf Ijh\h]h ~bZiZzahgZ wlb
[MAmI| [hevr_ >1Z\_ev_\ @

>im]hc ih*oh” aZdexqZ _|ky \ fh® _ebjh\Zgbb WIJ jZa
[Sukharevsky, 2015].

Kms_kl\mxlI| jZ[hlu gZijZ\e_ggu_ gZ bkke_"h\Zgb_ W
f _ IhAhf fh”_ebjh\Argb Kumar Jyiheh\ KmoZj \kv

K - KmoZj_\kvdbc KmoZzZj_ \kvd®@c JZkkfkljbf \
his_f \b”~_ ijbf_gy_fu_ \ wlbo jZ[hlZo f_Ih?u gZ hjbf_j_
ZiiZjzZlZ-54 *OREDO +DZN < i_j\mx hg_j_"v kljhblky f
jZkg _1Z WI1J f_Ih~hf hp_gdb ]JeZ~dhc b djhfhgqghc f_1Zeeb
hit_dlZ mqgblu\Z_Iky gZebqgb_ h[hjm”~h\Zgby ih® "bwe_dl
1Zd"_ we f _glh\ ba]hlh\e _gguo ba dhfihablguo fZl _jbZe
wlh]lh jZkkgblu\zZxlky ~bzZ]jzffu h[jZIlgh]h \lhjbggh]h baem
jZaebqguo "eb@ \imégZo f_klZ ahghlbjdkZgbyJyiheh)\ @

Z [
Jbkmgh&Q x *OREDDN dhtihgh\hqgZy kofhfZ e|v £

Jbkmghd +54H<BOREDO +DZN ijbkf ~ey HZehf + f
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JZkkgblZggmx WIJ ij_~klz\bf \ \bA_ djm]h\hc Ab
Joklh]jZzffu jbk >KmoZzj_ \kvemk K

JbkmghdOZgZdl _jbkibdk SOREDO +DIAN_jZg¥gZy WIJ |
g dh] j _glgZy WjJ*dbt b f "bZggu_ agZq _gby WIJ

IhAh[guf h[jZahf [ueb \uiheg _gu jZ[hlu ih fh A" epjh\Z
Zf _jbdzgkdh]lh ZiizjZIZUBGDWRU jbk >SKmoZj \kvc
ihkkbckdh]h Ziizjz1Z Wy&Zg >KmoZj_ \kvdb8g] k

Jbkmghd OzZ4zZdl_jbklibdb IBUHGDWRIWL]_ ¥ gigZy WHI
g_dh]_j_glgzZy WIJ
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JbkmghdeH<B HjeZgjbO kf ~ey lfh]e

GZc™ _ggu_ iml_f fh~ _ebjh\Zgby agZq_gby WIJ fh]ml
[Zah\u_ h~”rgZdh g_h[oh”bfh ijhba\_klb bkiulZgbywkhj Ze
IJE "ey mlhgg _gby f Ih~bd jZkg IZ WIJ b ihemqg_gby
NZgguo

AZdexq_gb_

< gZklhys_ _ \j _fy ~bki_Ig_j M<> bf__| \hafh ' ghklv g.:
gZqZevghf wlZi_ aZoh”~Z gZ ihkzr~dmzklzhidfthsvp HPrHg ] &
jme_gbb \bamZevgh beb k ihfhsvx JEK HEI >ey h[_Kki_
bgnhjfZpb ¢ h iheh  _gbb <K gZ ijhly _gbb \k _]h wlZ
g_h[oh”bfh \g_"jylv IJE

Djhf_ az”~Zqb gZ[ex™ _gby <K gzZ wlZi_ ihkz~db
h[fgZjm b\ZIlv-g,&irbl _e ¢ dhlhju_ fhlml hdzZazZlvky gZ
ijyfhc ih aehfm mfukem beb [_a hgh]h Ijb wlhf \Z g
[ kibehlgh]lh Ziizjz1Z qglh[u bf_Iv \hafh ' ghklv jZkq_ 1z
NZevghklb _Jh h[jgZyjm  _gby

JZkkfhlj _ggu_ f _Ih”u fh”_ebjh\Zgby ihalheyxl| ijhba\_
hp _gdm WIJ ijZdlbq_kdb ex[h]h ;<K h”gZdh ihemq_ggu_
A"he gu [ulv ijh\_j _gu qlhJu mqg_klv hkh[_gghklb jZ[hlu I
fhf gl Ij_[m_Iky ijh\_~ gb_ gZlmjguo bkiulZgbc bf_xs
hij ~ e _gby WIJ [_kibehlguo ZiiZjZlh\ ijb mqg_Il_ hkh[
ijbf_gy_fuo ihkZ*hqguo jZ*"bhehdZlhjh\

;B;EBH=J:NBQ?KDBC KIBKHD
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M>D
G?DHLHJU? <HIJHKU HJ=:GBA:PBB IJHBA<H>KL<: ;?KIBEHLGU
E?L:L?EVGUO :Il:J:LH< < MKEH<BYO MA;?DBKL:G:
KZclh\ D =
[*m Z[Zjh\ G : dZg”™ | _og gZmd

LZrd_glkdbc Jhkm~Zjkl\_gguc | _ogbg_kdbc mgb\_jkbl _|I
] LZrd _gl J_kim[ebdZ Ma[_dbklzZg

< "Zgghc klZlv_ ~Zg h[ahj \_~hfkl\ bf xsbo jZajmZigdpbxzZ \\
IE: \ Ma[_dbklZzg_ ij_"~klz\e_gu \_"~hfkl\_ggu_ azZz”~Zqgb fh~_e
wlh]h ~jhgh\ ijb\_"* gu g_dhlhju_ iZjZf_lju fmevibjhlhjguo
ki_dlj \hafh ghkl_c¢c Djhf_ITh]l]h knhjfbjh\Zg ijbf_jguc kibkhd i
hj]lZgbazZpbb ehdZevgh]h ijhba\h”~klI\Z b mmgaklt 4 eb flZ[ldty” kfchik
mkeh\bc gZ hkgh\_ ~“helhe_Igbo f_I_hjheh]bg_kdbo gZ[ex”_gb
Dexqg_\u_ k&hbzpby ;IE: ~jhg \j_fy ihezlz j_]lbkljZpby ij
ehdZebazZpby debfzl ih]l]h~z |_fi_jzZImjz

lhke_ _"gb_ ]h”u hagZf_gh\Zebkyv Finjgulbg_kEImfqc
ijh]j_kkhf dhlhjuc gZb[he__ yjdh oZjzZzdl_jbam_Ilky jZa
| ogheh]bc |Zdbo dzd bkdmkkI\ _gguc bgl ee dl
we_dljhfh[beb [_kibehlgu_ e _1Zl_evgu_ ZiiZjZlu b 1| i
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ih"h[guo bggh\Zpbhgguo j_r_gbc ih*jZamf_\Z | ilnemqg_g
\u]h?u ih wnn_dlb\ghfm bkihevah\Zgbx qgq_eh\ _q_kdbo |
\j f gb ihemq_gbx [he__ dZqg_klI\_gghc b iheghc bgnhjfZ

< Ma[_dbklzg_ 1zZzd _ dzZd b \ *"jm]bo kljZgZo m”™_ey

leZghf_jghfm h[hkgh\Zgghwmn _dbb\ghfm bkihevah\Z
bggh\Zpbhgguo j r _gbc \ jZaebqguo hljZkeyo wdhg!
h]_ki_q_gby [_ahizZzkghklb gz ljzgkihjl_ ijzZz\Z gZ qZklg

hljZgbg_ghbc
<f _kl_ k wlbf ihklZgh\e gb _f DZ[bg _1Z Fbgbkljh

Ma[_dBkIZg < hdhy[jy ]h~rz gz | _jjblhjbb j_kim
azZij_sZ |Iky \\ha j ZebaZpby b bkihevah\Zgb_ [ _Kkibe
ZiiZjZlh\

Bkdexg _gb _f y\ley |ky \\ha b bkihevah\Zgb_ [ _Kkibeh
ZiiZjZlh\ =hkm”Zjkl\_gguf mgblZjguf ij_"ijbylb_f ©=_h
p_glj2 ijb =hkm~ZjklI\_gghf dhfbl_|_J_kim[ebdb Ma[_dbl}
j_kmjkzf ]1_h~_abb dZjlh]jZnbb b ]Jhkm~ZjklI\_gghfm d.
hkgh\Zgbb hl* _evguo j r _gbc DZ[bg |Z Fbgbkljh\ J_kim
Dzd ijzZz\beh 1zZdh_ jZaj_r_gb_ fh _| ithemqgblv lhevdh x
lhevdh "ey \uiheg_gby \ _~hfkl\ _gguo aZ”~Zq

KhleZkgh bgnhjfZpbb him[ebdh\Zgghc gZkZlkhbpbZ
'] _glki\z ]jZz"~Zgkdhc Z\bZpbb ijb Fbgbkl jkI\_ ljZgkih
Ma[_dbklzg \ gZklhys_ _ \j_fy ih khklpydbxjg&j fZcgb_ g

\\ha b bkihevah\Zgb_ ;IE: ithemqgbeb ke "mxsb_ hj]Zgbe
=MI ©MA=:RDEBLB? GZpbhgZevgZy | _e jZ2bhdhfiZg
GLJD =eZ\gh_-ijdbaggYkI\ _ggh_ mijZ\e _gb_ ih ho

bkihevah\Zgbx h[t_dlh\ dmevimjgh]h gZke_ ~by Fbghbk
J kim[ebdb Ma[_dbklZg =hkm~Zjkl\ _gguc dhfbl_| J_ kim]
a f evguf j_kmjkzZf ] _h” _abb dZzZjlh]jZnbb b ]Jhkm~Zjk
Ohe”bg]h\Zy dhfiZzgby ©Ma[_dhabdh\dZlohe”bg]2 =MI ¢

p_glja ijb =hkmAZjkI\ _gghf dhfbl | _J kim[ebdb Ma[_dbl
i kmijkzf ] h~_abb dZjlhljznbb b ]hkmAZjkI\_gg
—hkmA~ZjkI\_gguc dhfbl | J kim[ebdb Ma[ _dbklzg ih e

=hkm~Zjkl\_gguc dhfbl_| J_kim[ebdb Ma[_dbklZg ih ]_he
j_kmjkzf GZpbhgzZevgh_ Z]_glkl\h ijh_dlgh]h mijZ\e_g
J _kim[ebdb Ma[_dbklzZzg F_"bZ p_glj ©Ab_2 ijb f_"~mg
ZdzZ~ _fbb Ma[_dbklZgZz kkhpbZpby hj]JZgbaZpbc ih
I _j_jZ[hld_ kheh”db b “~jm]Jbo e_dZjkl\_gguo jZkl_g
ijhdmjzZimjzZz J_kim[ebdb Mtp[/uztbkuZrg/drongs

Fh” _eb [_kibehlguo e_I1Zl _evguo ZiiZjZlh\ bo ijbf_jg
\ ~hfkl\_ggu_ azZ”"Zgb "ey \uiheg _gby dhlhjuo [ueb ihem
borhimkd_ ijb\_~ gu \ h#dHdzpaa.uz/ru/reqgistrips
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LZ[ebpZK\+* gby h fh”_eyo ;IE: b \_"*hfkl\_gguo aZz”

< GZbf_gh\Zgb | Il _j_q_gvVv Lbi ;IE: Dhéh
hjl]ZgbaZphbb \_"hfkl\_gguo aZ"Z 1 E:
1. lhemqg_gb_ ] _hijb\yal
=MIOMA=:RDEBL . — - Geoscan 401, DJ 16
nhlhfzl_jbzZzeh\ kha”"Zg PHANTOM 4 Pro
f_klghklb \ nhjfzl_ ' Db
f _klghklb
2. ljhba\h~KkI\h jZ[hl ij
=MI dZjlh]jZnbjh\Zgbb |_jjh DJI PHANTOM 4 6
©=_hbgnhjfdz~Z fhgblhjbg]Z k_evkdhohg Pro,: 3/86%2
m]h”~bc
3. Fhgblhjbg] ihk_\h\ h\h
Ohe”~bglh\Zy dhf . . :
[Zog_\uo dmevIimj b KO 6L 1
©Ma[_dhabdh\dzl n if jkdbo ohayckl
4, Bkihevah\Zgb_ \ gZmgg
Fbgbkl_jkI\h dme |_ogbg_kdbo bkke_"h| DJIPHANTOM 4 >
J kim[ebdb Mal | Ahdmf_glZpbb h[t_d Pro
dmevimjgh]h gZke _
5. GZpbhgZevgZ Nhlhb \b~A_hktzfdb jZag DJI PHANTOM 4
| e jZ*"bhdhfiZz iheblbg_kdbo dmevlry ProPlus, DJI 9

Ma[ dbklZgZz
6. | =Ml ©=_hbggh\Zqp

kihjlb\guo f _jhijbylb Inspire 2

p_glj? ijb
=hkmAZjkI\_gg N .
dhfbl_I_ J_Kim| ?;!Lhn]élzh”kbtq?ggb—hlii DJI PHANTOM 4
Ma[_dbkizg inh a_| evlkdhoha A L _Pro, A6 PLUS, 8
i kmjkzf ] _h~ | - O 3\’h\ ~99Y9 swiFT,HG-BOO
dZjlh]jznbb b -
JhkmAZjkI\_ggt
dZAZKljm
7.1 F_~bZp_gl] ©AD
F__"mgZjh"gh ‘wihnhih\br_ hktzfd] DIV PHANTOM 4}y

bkeZfkdhc ZdZzZA Pro Plus

Ma[ dbklZgZ

Ba \k_o ijb\_~ gguo \ "Zgghc 1Z[ebp_ ;IE: Ilhevdh 7\
kZzfhe Igmx dhfihgh\dm k nbdkbjh\Zygldaebsdgru 201 fPrd:
oK 1461, hklZevgu_ \k_ fh™_eb yleyxlky fmevibjhlhjgufl
d\Z™Mbeb ] _ kdZdhihttpZflwww.geoscan.aero/ruttp://ptero.rul.

Ba mdZaZgguo \ |Z[ebp_  fmevibjhlhjguo Nihg
jZkijhkljzg_gghc fh”_evx rbjhdh ijbf_gy_fhc “ey nhlh
yley |ky '-, 3+$1720 SUR 30XV ij_"klZ\eyxsZy kh
\_khf l] k fZdkbfZevghc \ukhlhc ihe_IZ f_Ijh\ h
fZzdkbfZzevgh_ \j_fy ihe_I|Z ijbf_jgh fbgml |_fi_jZImjg
wdkiemZlZpbb hl Ah K b ij_~_evgmx \_ljh\mx gZ]j
10 f k Lzd _ ~ZggZy fh”_ev IilGPS/GLONEASS hkgZs_gZ
Zddmfmeylhjghc [ZIZj__6&870fdAkIvxdZf_jhc k jZaj_r_gb.

20f_]Zibdk_e_c
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GZ hnbpbZevghf kZcl_ ijhba\h~bl_ey h[tyle_gh h
fha_ev [m~_1 kgylZ k ijhba\h~kttpg:/mkaivjdikom].

JbkmdhH([ty\e gb_ gZ kZcl_ijhba\h”bl_ey '-, h kgylbb |
fhr _eb SKDQWRP 3UR b azZMawal Prb gZ fh™_ev

<f_klh ~Zgghc fh”_eb ij_"eZ]Z_ |kyDMayLy2 Hid, _ev
dhlhjZy ih kjzZz\g_gbx k fh®_evx '-, 3+$1720 B3UR bf_ |
0ZjZdl_jbklbhdk =* i fZdkbfZevgZy \ukhlZ ihe 1Z f
mjh\gy fhjy fZzdkbfZevgh_ \j -fy fbemla | _fi_jZImjgu_
mkeh\by "ey wdkiemZIZpbb KK ij_ ~ evgmx \ _Ijh\mx gZ]
ithe | "h df g - f Kk >7Z9g9gZy fh~_ev 1zZd _ ih~™_
GPS/GLONASS hkgZs gZ Zddmfmeylhjghc [ZI3Bp0 ncAh hdhklv
dzZf _jhc k jZaj_r_gb _f beb f ]1Zibdk _e _c¢c >KWWSV Z

Ke m_| mq_klv Ih glh \k_ \ur_i_j gbke _ggu_ fh" _ e
dhlhju_ ijhba\h”?ylky aZ jm[_"hf \ JN beb DGJ b bf
j_kim[ebdm \ mklZgh\e _gghf ihjy~d_

< p_eyo ihwlZighc ehdZebaZpbb ijhba\h”*klI\Z dhgkljn
b jzajzZ[hldb ijh]jzffgh]h h[_ki_qgq_gby ”"ey [_kibehlgu
ZiiZjzZlh\  \g_"j_gby gh\_crbo |I_ogheh]l]bc b azZjm[_"g
ijhba\h”~kI\_ b bkihevah\Zgbb [_kibehlguo e |Zl _evguo
"ey hdZaZgby mkem] ih bo j_fhglm b |_ogbq_kdh

ihklZgh\e_gb_f Ij_ab”_glZ « hi fZjlz ]h~Z Jueh
=MI ©=_hbggh\Zpbhgguc p_glj2 b kh\f_klgh_ ij "ijbyl
ij_"eZ]lZxs__ ke "mxsb_ fh™ _eb fmevibjhlipg¥do n
& _hbggh\Zpbhggyc p_glj?

©% 30XVafmevibjhlhjguc “jhg ]_dkzZdhil_j Kk
we_ _dljh™\b]zZIl_eyfb Jjmahih”~t_fghklx dl k \j_f g _f ih
fbg k ]jmahf d] fZdkbfZevghc \ukhlhc f _ljh\ hl

ij_ "~ evgmx \_Ijh\mx gZ]jmadm \ ihe_ |I_~h f k
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©00& 6ZLIW3Amevibjhlhjguc ~jhg ]_dkzdhil_j Kk
we _dljh*\Db]Zl_eyfb ]jmahih”t_fghklx d] beb e hi
Zddmfmeylhjgufb [Z1Z)_yfb _fdiAklvk h]jZgbq_gb_f jZ[hc
\ukhlu f Ijh\ b wnn_dlb\ghc ~Zevghklvx mijZ\e _gby
Hkgh\gh_ ij _*"gZagZqg_gb_ "Zgwhlt imY _gbgk \ k_evk
ohayckl\_ "ey hijukdb\Zgby the_c¢ jbk ir_gbpZ dmdmjm;

©1DUZKDOfm#&vibjhlhjguc ~jhg ]_dkzZdhil_j k ~\b]zZlI
\h~hjh~rghf lhieb\_ h[t_f lhieb\Z e J]Jjmahih”~t_fghklx
fZzdkbfZevgh_\j _fy ihe _|Z *~h fbgml b *"Zevghklv ~h
IE: fh™ | J[ulv hkgZs_gZ nhlh beb \b”"_h dZf _jhc I
f 1Znhghf hk\ _Ibl_evguf ijh” _dlhjhf kbkl_fhc k[jZku\Zgh

ljib \k_o ij_bfms_klI\Zo b g_dhlhjuo g_"hklzZldZo \
fhr e ¢ ;IE: ke_~m_|1 mgblu\zZlv Ih qglh ~Zggu_ fh”"_
f IThAhf djmighmaeh\hc k[hjdb ba dhfie_dimxsbo \\hz:
nmgdpbhgbjmxl gZ hkgh\_ ijh]jzffgh]l]h h[_ki_q _gby jZ
ehdZebaZpby b ihke ~“mxsbc ljZgkn_j | _ogheh]bc \h f
]heh\gh]h ijhba\h?bl_ey

Bkoh”y ba wlh]j]h '\ p_eyo jZa\blby dhgdmj _glghl
rbjhdh]h jZkijhkljZg _gby bggh\Zpbhgguo | _ogheh]bc b i
| ogbg_kdh]h ihl _gpbZez ij ~"ZeZ]Z |ky gZ gZqZevghf
hiulglhgkljmdlhjkdh_ b f_edhk _jbcgh_ ijhba\h”?kl\h ;IE:
deZkkzZ k fmevibjhlhjghc b kZfhe_Ighc dhfihgh\dhc gz
Z\bZpbhgguo ij_"ijbylbc bf xsbo ”"ebl _evguc hiul ijl
ijhba\h”*klI\_ggmx [Zam ~ey j fhglZ b | _ogbq_kdh]h h[kem
ZiiZjZlh\ b Z\bzZ”\b]Zl _e ¢ LZ[ebpZ

LZ[ebpZ<hafh gu_f _klIZ hjlZgbazZpbb ijhba\h~kI\Z ;1E: \ j

GZbf_gh\Zgb _ JZkiheh  gh ljbf_qgqZgb_
.1 Uzbekistan Airways ] LZrd_gl | Bf__ | hiul b mkeh\by A
Technics <K Be B®&6, Boeing
757/767/787, Airbus A 310/320
LZrd_glkdbc f_ozZgl ] LZrd_gl Bf__hiul ijhba\h”~kl\Z
aZ\h” Julrbc L:IH j_ fhglZ <K Bd&El4
Qbjgbdkdbc Z\bZb) LZrd_glkdZy h Bf__1| hiul b mkeh\by *
j_fhglguc azZ\h" jZaebqguo e |Zl evgu
Djhf_Ihlh ijb jZajz[hld_ hiulghc dhgkljmdlhjkdhc fh"
fhr eb 7~ey ehdZebaZpbb ke _m_| ijbgbfzZlv \h \gbf

fghlhe Igbo debfZlbq_kdbo ~“Zgguo P_gljZ ]b~jhf_| _hjhe
J kim[ebdb Ma[_dbklZg 1Zd dZd bkoh”y ba lh]h qlh \ de
1981- Jhru\tGmdmk_ kj_~g_kmlhqgZy | _fi_jZImjzZ-\ yg\z
75K \ A dZ[FK \L_jf a_ kj_~g _kmlhggZy | _fi_jZImjZ \ b
khklZ\eyez°K \ bxe °K >KzZcl P_gljZ ]b”jhf_1 _hjheh]b
kem Ju
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Ba wlbo ~Zgguo \b”gh qglh \ k_ \ jghc b x ghc gZk
hij ~ e ggu_ k_ahgu wdkiemZlZpby ;IE: bf_xsbo “"himk
A" K fh I [ulv gZ ]jZgbp_ ij_~ _evguo agZq_gbc beb
hljZgbqg_gZz

Dhgdj_Igu_ fh”_eb ;IE: “ey jZajZ[hldb beb ijhba\h”k
hij_~ e _gu ba \ur_ijb\_~ _ggh]lh kibkdzZ fhrbjhdh dh
wdkiemZlbjmxlky \ gZklhksmqg \jhffydebfZlbg_kdbo hkh[_
j_]bhgz Z 1Zd _ gZ hkgh\Zgbb ijbf_jguo azZz~Zq p_e_\uo !

;B;EBH=J:NBQ?KDBC KIBKHD

1. < JkZcl ijhba\h”bl_ey ;:k* ®&llI>YWe dljhgguc j_Kmjbh@ =
Ah kI mhi@Ep://pteroru/ "Z1Z h[jZs_gby

2. < dkZcl ijhba\h”"bl_ey ;IE: ©'-, ODYLF B3UR?2 >WJe "bfjhgguc
A h kI mh@ps:/lwww.dji.com/ "Z1Z h[jZs _gby

3. < _-kZcijhba\h”bl_ey ;IE:Pl@&ahom 4 Pr®@>We _dljhgguc j_kmjk@
J_"bf ~hklhtps://www.dji.com/ "Z1Z h[jZs_gby

4, < HkZcl ijhba\h”~bl_ey ;IE: ©=_ bkdZgdljh§guc |j_ _Emijkf@ =+
N h kI mh@Eps://lwww.geoscan.aero/rirZ1Z h[jZs _gby

5. IhklZzgh\e @bB[bg_1Z Fbgbkljh\ J_kim[ebdb Ma[_dbklZg « t

]h~rz ©H f_jZo ih ij_"mij_"~ _gbx g _kZgdpbhgbjh\Xkglyéhhgbhkihev
e 1Zl _evguo ZiiZjzlh\ \ \ha”mrghf ijhkljZgklI\_ J _.kim[ebdb Ma[_dbk

6. Ijh_dlbjh\Zgb_ kZfhe _Ih\ lh~ j_~ zZdz”~ _fbdZ J:l& Ih]lhky
©Bggh\Zpbhggh_ fZrbghkljh Kgb -584. +

7. J__klj k hnbpbzZewdB]h] _glkI\Z ]jZz"~"Zgkdhc Z\bZpbb ijb Fbg
ljZzgkihjlz J_kim[ebdb MajWekblddggguc j_kmjk@®f rhklimiz
http://uzcaa.uz/ru/drones*Z1Z h[jZs_gby

8. J__klIj k hnbpbzZevgh]lh kzZclz :]1_glkI\zZ ]jz *"ZglkkllhgkZ\bZpb
ljZzgkihjlz J_kim[ebdb Ma{Wekblkdbgguc j_kmjk@®df "hklmiz
http://uzcaa.uz/ru/registries* Z1Z h[jZs _gby

9. KZcl =MI ©=_hbggh\Zpbhgguc p_glj2 >WeJddIljhfgghklmikmjk
https://www.geoic.uz/category/139, https://www.geoic.uz/category/119 b
https://www.geoic.uz/category/143* Z1Z h[jZs_gby

10. KZcl P_gljz 1b~jhf_|I _hjheh]bq_kxWrec ki¢gmgduc j_ Emijkf@ =+
A h kI mii@Ep://meteo.uz/#/ru/forecasts/climatenukus bhttp://meteo.uz/#/ru/forecasts/climate-
termez "ZI1Z h[jZs_gby
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M > [629.7058

D:G:E 1?3J?>:QB HILBQ?KDHC BGNHJF:PBB ;?KIBEHLGH=H
IHBKDH<H=H :<B:PBHGGH=H DHFIE?DK:

KimdZeh\ K ; dZzg” | _og gZmd
=Z\jxrbg J K

Fhkdh\kdbc Jhkm~ZjkI\_gguc | _ogbg_kdbc mgb\ _jkbl_ I ]j:
(] Fhkd\Z

< klzlv_ jzkkfzljb\zZxlky \hijhku ih ihkFihg odtxx b _kjibehlguo
e _|Zl _evguo ZiiZjzZlh\ *ebl_evgh]lhihbb&dMAh]maZ4gdb_jZz H[hkgh
ijbf_g_gb_ dhgkljmdpbb ieZg_jZ IbizZz Ruk\edlieZdhgkjljmdlb\gt
jZkiheh™ _gb_ dzZf _-jwhildtlJhggh]lh h[hjm~h\Zgby >Zgh hibkzZghb_
ko fu kh_~bg_gbc [hjlh\h]h jZ*"bh|_dadive kdihdggh]hihfhjm~h\Zg
>ey m\_j_gghc i_j_"Zqgb hilbg_kdhc bdahdhfihpbbhbKdhkibéh
Z\bZpbhggh]lh dhfie_dkZ ij_"eh’ _gh bgbhedjah)\dhlc itZeyjbazZpt
lj _"klZ\e _gu j_amevlZlu e _Ilguo wdki _hlfjfpbb ibahjjZ _gbc
bkke “m_fuo ih\_joghkl _c f_klghklbwajlthihfggubdhhjm~rh\zZgb f
Dexq_\u_ kehi\Bdtwe dljhggh_ h[hjm~h\Zgb_ j_]JbkljZpby b
[ kibehlguc e _1Zl _evguc ZiiZjzZl "ebl_evgh]hk idéemla\h&gl_
iheyjbazZpb_c

[ kibehlgu_ e _1ZIl _evgu_ ZiiZjZlu T TE: dhlhju_  fh]r
"ebl _evguc ihe_ ith az”~Zgghfm fZjrimim b g_-klb dl
we _dljhggh]h h[hjm~h\Zgby AZ~Zq_c¢ ihe_|Z ;IE._ fh]lm|
aZ"Zgby \uiheg_gb_  dhfie_dkz f_jhijbylbc \ jZch
gZijZ\e _gguo gZ ih”]hlh\dm d \uiheg_gbx ihd_ Ih\
klhedgh\ _gbc \ha“mrguo km~h\ k ilbpZfb ><ulh\I®\
< _khfuf "hklhbgklI\hf ijbf_g_gby ;IE: y\ey Iky hi_jZlb\ghk
ijhkfhljhl\uo b ihbkdhl\uo az”Zq \ukhdb_  ihdzZaZl e
kihkh[ghklb hwiddtiljhgguo [hjlh\uo kj_"~kI\ >Emlbg @
>ey \uiheg _gby ih"h[guo azZ”~Zq \ dhgkljmdpbb ;IE:
ij_"mkfhlj_gu \hafh ghklb jZaf_s _gby "hklZlhqgdth |Z[Z]
we _dljhggh]h h[hjm~h\Zgby Djhf_ ITh]h ke ~mhéxpgblu\Z

>ey j_r_gby jyrzZ az”~"Zq \ ]jZ ' "Zgkdhc Z\bZpbb \k _
I

ijhkljzgkl\_ggh]lh iheh  _gby ;IE: gZ ijhp_kk i_j_"~Zqgb
hilbq_kdhc bgnhjfZpbb
>ey bkke_"h\Zgby hkh[_gghkl_c i_j_~Zqgb ihbkdh\h

[hjlh\uo hiltbveeh dljhgguo kj_~kI\ jZajzZ[hlZg b ba]hlh\e_g
ihbkdh\uc Z\bZpbhgguc dhfie_dk dhlhjuc \dexqZ_1 \ k\h
ijb_fh _j ~"Zxs_ h[hjm~h\Zgb_ b [ kibehlguc e _I1ZI_
"ebl _evgh]h ihe_ 1Z <ul[jZg \ZjbZgl dhgkljmdpbledgZg_j.
Wlh ihal\hebeh kha”Zlv hilbfZevgh_ ih~dZihlgéy ZjhlelyZg
jZaf_s_gby hwbddljhggh]l]h h[hjm~h\Zgby b mkljhcklI\
hilbg_kdhc bgnhjfZpbb jbk
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Jbkmghid; kibehlguc ihbkdh\uc e 1Zl _evguc ZiiZjzZIl ~ebl_
k dhfie_dlhf Rinkddljhggh]h h[hjm~h\Zgby

GZ jZajZ[hlZzgghf [_kibehlghf e 1ZI _evghf ZiizjzZl_
hilbdWwe dljhggu_ dZf_ju jbk

dzf_jz « dzf_| dzf_jz <

Jbkmghid, hjlh\u_ dmjkh\u_ dZf _ju 2 b ih*"nxa_ey gZy dZzf
< h[ahjZ gb ' g_c ihemkn_ju

Dmjkh\Zy dzf_jZz <« ih”dexqZ_I|ky d kbdHgfiheb&dejdghb]
h[_ki_gb\zZ_| h[ahj ijhkljzgklI\Z \ ghkh\hredig\&hkhb h;[l&Ehjz <«
nmgdpbhgbjm_1I k ih\hjhighc kbkl_fhc mxskdyfgZy «' Bh~_|
JjZkrbj_gguc ki_dljZevguc *bZiZahg b hhldy bla&ipd mdpew tj

>ey i_j_"Zqb gZ[ex™Z_fhc ihbkdh\hc hilbg_kdhc
jZajZ[hlZzgu b kha”Zgu mkljhckl\Z dhfie_dkzZ [hjlh\h

h[hjm~h\Zgby < khklz\ dzgzez i_j bgzdgifhpho \lodhHy |
hilbdWwe _dljhggu_ dzZf_ju "\_ Ho\lhjikhlyw _ kbkl_fu i j_"Z
\b" _hkb]gZez Zgl _ggZz F=p jbk H[s__ mijZz
h[_ki_gb\Zxl ihe_Iguc dhgljhee | | _j_dexqZl_ev dZf_

Zgl _ggu b ijb_fgbdb mijZ\e _gby ==p b F=p
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Jbkmghdzx KljmdIimjgZy ko _fZ kh_"~bg_gbc [hjlh\h]h h
[ kibehlgh]h ihbkdh\h]h Z\bZpbhggh]h dhfie_dkZ

>ey mf_gvr_gby \ebygby w\hexpbc ;IE: \ ihe | _ gZ ij
dZgZeZ hilbg_kdhc bgnhjfZpbb ijbf_g gu Zgl _gdu djm’
Lbih\u_  Zgl _ggu ebg_cghc iheyjbaZpbb 1j_[h\Z]_evg

jZkiheh™ _gbx 1 _j ~Zxsb_ b ijb_fgu_ Zgl _ggu “"heugu [ulv
hrghc iehkdhklb \ _jlbdZevgh beb ]JhjbahglZevghE:ljb fZ¢
\hafh ' gh g_kh\iz*_gb_ iheyjbazZpbb b ke_"kl\b_f wl
mom”*r_gb_  i_j _~Zqgb hilbg_kdhc bgnhjfZpbb 'gl_gg
iheyjbazZpb_c¢ f g __ |j_[h\Z]l _evgu d \aZbfghfm jZkiheh"
ihal\hey | \uihegylv ;IE: jZagu_ fZg_\ju [_a ihl_jb dZqg_k
bgnhjfZpbb hl Zgl _ggu

;hjlh\hc Zgl _gghc dZgZezZ i_j ~Zqgb hilbg_kdhc bgn
Zgl _ggZ Ibiz ©de_\_j2& |jbk
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Z [

Jbkmghd ;hjlh\Zy Zgl _ggZ i_j_~Zqgb hilbg_kdhc bgnhjfz
"bZ]ljZftZ gZijZ\e_gghklb |

< ijb_fghf dzZgZe_ gZa_ _fgh]h h[hjm”~h\Zgby mklZgh\e
Ibiz ©de_\ _j2 b kibjZevgZy jbk k Z\IlhfZlbqg_ Kk
| _j_dexq_gb_f <dexqg_gb_ “\mo Zgl _gg h[_Kki_qgb\Z _ | m\_
hit _~“bg_gby "bZz]jzff gZijZ\e_gghklb dim]h\hc b ma
<aZbfgh_ i_j dexqg_gb_ ijhba\h”?blky ijb mf_gvr_gbb m
hrghc ba Zgl_gg

Jbkmghdgl _ggZy kbkl_fZ gZza_fgh]lh h[hjm~h\Zgby

>ey hp_gdb jZ[hlu dZgZezZ i_j_"Zqb hilbg_kdhc b
ijh\_~ gu e Ilgu_ wdki_jbf _glu k ihe_Ihf ;IE: ih mk
fZjrimlzZf ljb \uiheg_gbb wdki_jbf _glh\ ihemqg_gu dZ
hilbg_kdhc bgnhjfZpbb k dmjkh\hc dZf_ju dhlhjZy aZnb«
hjb_glbjzf mkliZzgh\e_ggh]lh fZjrimlzZ jbk
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Jbkmghtdd ameviZlu j _]bkljZpbb bah[jZ" _gbewie kdgjthigidphleil
kbkl _fhc ijb ihre |_d hjb_glbjm b jhlHeky dgbdhjiza\h

| j_ ~"ZgZ hilbg_kdhc bgnhjfZpbb hkms_kl\eyeZkyv
fZzg _\jbjh\Zgbb ;IE: \uiheg_gbb jZa\hjhlh\ gZ”~ hjb_glbj
fZeuo \ukhlZo gz~ ~_j _\vyfb ijb dj_gZo ;IE: aZoh”_ gZ
mklhcqgb\hklb i_j ~Zgb hilbg_kdhc bgnhjfZpbb hdZaZe:
bkihevah\Zgbb Zgl gg k ebg _cghc iheyjbaZpb _c¢

J _ameviZlu j_]bkljZpbb bah[jZz  _gbc f_klghklb iha\kf
hit_dlu gZ” ijhe_|Z _fhc |_jjblhjb_c¢ GZ hkgh)\Zdhbdh anmn
bah[jZ _gbc ih\_joghklb fh gh hi_jZIb\gh \u”_eblv ihf_o
jZchg_ ZwjhihjlZz gZclb h[t_dlu ihbkdh\h]h olZkkdl jZ
f _klghklb

;B;EBH=J:NBQ?KDBC KIBKHD

1. ;Zlh\ B Nhjfbjh\Zgb_ | _ogbqgq_kdh]h h[ebdZ ]b[jb”rghc kbeh
[ _ kibehlgh]h e 1zl _evgh]h ZzZiizjzlz B : ;Zlh\ X < Ated\gdh)
hc F_""mgZjh"ghc azZhggldlggdmkddhc dhgn_j gpbb mqj_ "~ _gby h]
©; ehjmkkdZy ]hkm~Zjkl\ _ggZy zZdz~_fby Z\bZpbb?a Flrdlgkd =+ (

= K 154.

2. <ulh\lh\ ; < Kha”zZghb_ b gZmqgqgh_ h[hkgh\Zgb _ I
Z\IhfZlbabjh\Zggh]h fhgblhjbg]Z ebg_cguo h[t_dIh\ k [hjlZ [_kib
km~rgzZz : < <ulh\lh\ K < Dhkludh\ K[hjgbd klZIl_c ih fZl_jbZe
gZmegighdlbg_kdhc dhgn_j gpbb <hjhg_° t<hfEZglZ <=0Mz QZKklv

1,2019.+K  45.

3. Emlbg W Bkke_ ~h\Zgb_ bggh\Zpbhgguo ih?oh”h\ ijbf_g_
\bamZebazZpbb gZ \hamrguo km~Zo HIhKj h]b&BjZ xbb-:-16-
116121410012- W : Emlbg > K KimdZeh\ E BF=DMy4%=jbdh\ kit
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K?DPBY
©BKIHEVAH<:GB? BGGH<:PBHGGUO H;J:AH<:L?EVC
L?O0GHEH=B&MA??2

Ij_ "k_~ZI_ehehkh\ ? G ~ _dZg nZdmekihjlZgRmd~ ~"hp_

M>D
KH<J?F?GGU? NHJFU 1J?>KL:<E?GBY G:MQGHC B
MQ?,GHBGNHJF:PBB
<ZjgZ\kdZy ? < dZg”™ nbeheh] gZmd
Ydh\ _gdh G K dZg” nbeheh] gZmd
>pbfbljh\z ? =
<hjhg_"kdbc J]hkm~ZjklI\_gguc f_~"bpbgkdbc mgb\_jkbl _ 1| I
1 <hjhg_-
< klzZlv_ jzZkkfzljb\Zxlky kh\j f ggu_ \b”u ij_"klZ\e_gby
Zdz~ _fbq_kdhc bgnhjfzpbb \ \b”A"_ ij_a_glZpbb dhdeZjrZgpbb

IhdZazZzgu hkgh\gu_ qg_jlu IZdbo gh\uo \b”h\ ijh\_~ gby d
iZgZevgZy “bkdmkkby ihkl_jguc beb kl_g”h\uc ~hbezZ\" ibl
nhjfZITED :\lhju jZkdju\Zx!| ij_bfms_kl\DbgHehf]bc ~ey ijh\_~_ gl
gZmqguo b h[jZah\Zl_evguo f_jhijbylbc \ “~bklZgpbhgghf n
ZdimZevguo \ gzZklhys  \j fy < klZlv_ jZkkdju\Zxllkdjuebg]\
wlbfheh]l]bb dzZ ~h]lh gh\h]h \b”Z ij_a_glZpbb bgnhjfZpbb "ey
"bkdmkkby? ihdZazg imlv aZbfkl\h\Zgby \ jmkkdbc yaud

Dexq _\u_ keBHYZevgZy "~bkdmkkby kIl _g”~h\uc ~hdezZ”™ ij_
dhgn_j_gpby iblgbg] h[mqgZxszZy kj_~Z ~bklZgpbhggh_ h[JZal

<\ _~ gb_Kh\j_f gguc fbj hlebgZ Iky [ukljuf JZz
| ogbqg_kdh]h ijh]jZkk glh gZoh”bl k\h_ hljZ" Zeb_\
Nyl _evghklb q_eh\_dZ \dexgZy b i _"~Z]h]lbg_kdmx ~
kihkh[u zZdz”~_fbg_kdhc dhfmgbdzZpbb b ij_~klZ\ec gby
bgnhjfZpbb zZdlb\gh ihyleyxlky \' | _q _gb_ ihke_"gbo iylb
ijbf _g _gb_ \ h[jZah\Zl _evguo | _ogheh]byo \ nhybo_ ijh'
dhgn_j gpbc “bkkdmkbc dhgn_j gpbc

< gZr_c klzZlv_ fu jZzkkfhljbf gh\u_ \b”~u ij_"klZ\e_gby
beb mg_[ghc bgnhjfZpbb <k_ ~Zggu_ \b”u Zdlb\gh gZq.:
| g _gb_ihke_"gbo iylb e |

l1Zzg_evgZy "bkdmé&kbybkdmkkbhggZy iZg_ev £ wlh
g_dhlhjhc | _fu ]jmiihc ex™_c¢c i_j_~ Zm”~blhjb_cmaqddd ijZ\
N eh\uo beb zdz" _fbq_ kdbo dhgn_j _gpbyo

Bgl j_kgZz wlbfheh]by "Zgghlh ihgylby £ \ k\h_f |
kms_ kl\bl_evgh_iZg_ev ijbreh \ jmkkdbc yaUZQlﬁi)egiJ g_(
gb” _jeZg"kdBQhO ©iZg_ev h[rb\dz?2 ©™ j_\yggZy hJrb
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dhfgZlu2 dhlhju_ \ha\h”\dRW @ HBKOHY B S — Q@ vVm| _jh\dZ
gZ[b\HZ>NZKF ] @ B \ jmkkdhf yaud_  khhI\_IkI\

kms_ kl\bl _evgh_ ijbh[j_eh ke _~“mxsb_ agZq_gby

1. >hjh dZ ~ey i_r_oh”h\ ih djzZzyf mebpu ihdjulzZy Zk
dzfg_f bl i IjhlimZj

2. > _j_\yggZy h[rb\dZ h[ebph\dZ beb hdjzkdZ gb"
\gmljb a~Zgby

3. @_e _ah[_IhggZy beb ~ _j \yggZy ieblzZz ijbf_gy_
kljhbl_evkk p

4. QZklv mklZzgh\db Z]j_1ZI1Z ijb[hjZz gZ dhlhjhc fhgl
dhgljhey b mijZ\®e _pby

5. MgZklhd rZolu \u”~_ey fuc ijb jZajZ[hld_ ]hjbah
iheh]bo iezklh\ bkdhiz_fh]lh J]hjg

< kh\j _f ggh&dgZq gbb infdyllevgZy "bkdmkkby beb "bk
1Zg_&vhjbggh aZbfklI\h\Zasdgpebckdh]h yaudzZ \ k\h_f gh\hf
Z SDQHO GLVFXVVLRQ RU VURXS5S\RD SHRFO®H LJOQ WG
WRSLF LQ IURQW RI DQ DXIGEHEG@KXNL@QHNYVFIRAOD BOVG M F
IDQ FRQYHQWLRQVY DQG RQ WHQHYL®LRQ VKRZV >0D\

I1Zg _evgZy “bkdmkkby beb “bkdmkkbhggZy iZg _ev #
]Jjmiihc ex™ ¢ i_j_~ Zm”blhjb_c¢ dZzZd ijZ\behuogdetpZmaqg
Zdz~ _fbg_kdbo dhgn_j gpbyo Lbibgguc nhjfZl ~bkdn
\dexqZ | \ k_[y hj]Zgbazlhjz fh"_jZlhjZ dhlhjdv~rhe _
gZijZ\eylv "bkdmkkbx b az”Z\Zlv gZ\h”*ysb_ \hijhku < i.
hg gv \Z'gh “hklb  _gb_ _~bgh]lh j_r_gby ijh[e_fuvifg gkt
NZgghlh f_ThrZ aZdexqZ _lky \ Ihf qgqlh "ZggZy nhjfZ ijh\
ithal\hey | g_ lhevdh \ujZablv k\hx lThgdm aj_gby bab”\_j]
bgmx bgnhjfZpbx gh b \ujZ[hlZlv dhg_ggmx\#éZx bkh~"
fukeb \k_o dlh \ g ¢ mqgzZkl\h\Ze < ~bkdmkkbhgghc i
mqgZklgbdh\ Hgb “he ' gu [ulv dhfi_|_glgufb \ khhiI\_IklI\
kn_jZo Fh~ _jZlhj ~bkdmkkbb nhjfmebjm_|I| ijh[e_fm
jZafureyxl gZ™ azZz~"Zgghc ijh[e_fhc b h[km *Zx|l __ g_ hl
>ey |lh]lh qglhfu "bkdmkkbhggZy iZg_ev ijhreZ mki_rgh d
gZ fZe _gvdb_ ]Jjmiiu khklhysb g _ [he__ q _f ba q_eh\_

ljb ijh\_"*_gbb ~"bkdmkkbhgghc iZg_eb ]Jjmiiu jZk!
Zm~blhjbb 1Zzd qglhJu fh” _jZlhj fh] gZ[ex"ZlvjA\gyikjy~d
Jimiim \ kemqZ_ \hagbdgh\_gby Ijm~ghkl_c =\nkiiu_fhe"
dhee _dlb\_ eb” jZ dhlhjuc [m”~_| \ujZ ZIlv h[s__ fg_gb
ijbkemrzZlvky d fg_gbx ~jm]bo _z qge_gh\ ey Ih]l]h qlh
knhjfmebjh\Zggmx dhee_dlb\gmx ihabpbx >bkdmkkby
lez\ghc b az\_jrzZxs_c¢c qZklvx \ "bkdmkkbhgghc iZg_eb
fhlml ijbclb d _“bghfm fg_gbx [Ih hgb [_jml i_j_ ju\l A~
NZevg_crbo ~ _ckl\bc kh k\hbfb gqe_gZfb ]jmiiu >bkdmksk
aZ\_jr_gghc Ihevdh ihke_ |h]l]h dzZd \ujZ[hlZg \W[dhc j_a
hi\_~ ggh_ fh”_jZlhjhf gZ h[km ~_gb_ ~Zggh]h \hijhkZ a
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lhkl_jguc beb kl_g*h\uczx*wdkzHW*gZ ba \hklj_[h\Zggu
ij_"klZ\e _gby bgnhjfZpbb gZ dhgn_j gpb¥y qiZ[hklZ
beexkljZlb\guo fZl_jbZeh\ b ihykgyxahjHfZ "dd&Z\Ndl¥ha\he:
"hg_klb “h Zm~blhjbb jZaghiezZgh\u_h kh[t" f@by Z[ heehvjthid b
ijhf_"mlhd \j_f_gb WIbfheh]by gZa\Bgbbgnjhjfklgbb lg\yaZg
Zglebckdbf kKke&8RNMWHIW hagZqZ | ZnbrZ hltyle _gb_ ie
kms_ kI\m | \lhjh_ gZa\Zgb_  k\yaZgghVWkHIiQEhjkl\bhag¥qZ
klhcdm gZ dhlhjhc \uklZ\eyxlky ij_ffhyu ZFed\guhadjlebgb_
ihkl _jghlh ~hdez”~Z hl dezZkkbg_kdhc _Iktygn\hjafgplgh k ly\
hagZdhfe_ _gby k ijh_dIzZzfb \ ex[h_ \jhidezZz”*"dbd hkkimIKI\m
lhkl _jguc "hdeZ” "he g kh™_j Zlv ¢_ kded¥Zdt |ZekKke "h\Z
ZgghlzZpbx \\_~ gb_ f_|Ih*u b fZ|_jaZeexqg ameviEbl jZImj
kibkhd Hkgh\gZy azZz”ZqgZ ihkl_jgh]lh bbdezZkghtbdjBbdHg
baeh blv ba[ulhqgh_ dhebqg_kl\h bgnhhiZiplbim tg @bk g
hljz Zlv lThevdh hkgh\gu_ j_amevlZlu bkke_"h\Zgby

>Ze_ _ fu jzkkfhljbf gh\uc ey jhkkbck[sh]khI\gZmgdghllh |
\uklmie _gby ghkysbc gZamfigb \ IZaglg2bckdhf \ZjbZgl_ + 3F
| _ qgZdmqgZ wlh hdlkghkh[h\ ij _~klZ\e_gby bgnhjfZpbb hkgl
hljZgbg_gbb \h \j f gb b dhebq_kIYtNXKeZz*h\i_ _BHRERKD
yihgkdh]h ha@§iZzglh\gx beb a\mdb <uklmiiZxsbc ij_~klZ\ey
lj_a_glZpwdeZ” ba keZc"h\ dZ ~uc ba dhlhyo ~ fh
k_ dmg” ihke_ g _]h zZ\IhfZlbg_kdb kZadgy_ Iikly*hieZbbfeh/|ghk
"hdezZ”Z khklz\ey | fbgml kK dmg” jAZh ki dnkdgZ\kilc
ijh_dl \u”_eb\ gZ keZc”"Zo lhevdh JeBtgmxe xkevd dZ g\
yley Iky bgl_j k Zm~blhjbb < kj_"g_f dhedgh kZ\jvB\jmd ek
hi A h Ilhke_ dZ ~hc ij_a_glZpbb ™"hezZ Ilyml | A
hfkm ™~ _gb_ Kibd_j "he” _g ]h\hjblv diogbjdpghg bldhzfakgh ~»
Ilh]h glhJu g_ aZimlZlv Zm~blhjbx \ [WkiZpfbbhlhd_ bgn

G_f _g__ bgl_ j_kgufij ~klZ\ey |ky nhjfzjl gpbcrLby c
nhjfzlz (' jZkrbnjh\u\Z_ kW HEZKQR Q RH U WEDH.YLPIHQ Wt
ijh_dl L(" ihalheyxsbc ex?yf \ jZaeQghwaz&ljKgHljos_kI\Zo b
mgb\ _jkbl _1Zo hjl]Zgbah\Zlv g_aZ\bkbfu_ kldlegn jL(gpbb
Dhgn_j gpby L('[ y\ey |ky g_az\bkbfuf ijh\jiipdyfb ih
ebp_gabhgghc ijh]jZfkukdfmie _gby gZ dhgn_j gpbb fh]ml
gZ jZaebqgu_ | _fu hl gZmdb b [bag_jikhie”h delehiegqglkb\Z
Dhgn_j gpby ijh\h~blky ~gy < g_c mgZkukhmie dhlytb jitn\

fbgml F_jhijbylb_\ nhjfzZl_ L' hnlejfeklglg™ZiKdb Fibd _|j
ihA"lhlZ\eb\Zxlky g _kdhevdh g "~ ev dl\ekbhig_ghbbjmyg k\f
j_qv b m[bjZy ba g__ ebrgxx bgnhjfapbbZ dAKghudgZmiemgby
"hg_klb ~“h Zm~blhjbb ]JeZ\gmx fukevZ]ijimadl¥ bgph [gevabi
hit _fhf keh ghc bgnhjfZpbb M "ghjblyi_ hbZebabjh\ZgZz
hij_~ e _gguc djm] | _f hgZ fh | [ulwyZgelba&hjc IP" kibd
fh™ I rmlblv kf_ylvky ihdZau\Zlv (Zadebmgghij B’ glZpbb
?"bgkl\_ggh_ h]jZzgbg_gb_ + wlh \j_Ibg j@ZhdB™bhkly kh\g
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fbgml Bf _ggh wlh]h \j_f gb ~“hklZlhlgighkmlh[k\baeHh”™ b
ijb wlhf m~_j ZIv \gbfZgb_ajbl e ¢ gZ k_[_
H bg ba gh\ _crbo Ibih\ \ukimie_ gbcilglglblyl] dod\Zigbg_

\'i_j \h~_ k Zglebckdh]h WRuUBIZWHK $aAgZlyZ tmkigZy beb
\bamZevgZy ij_a_glZpby ijh_dlZ k p_elvxj_ gBEohgfuoby
"NZgghf ijh_dl_ ex”_c AZjh*b\rbrkki \plkZebklh\ Dj_fgb_\
"hebgu b gZc”y k\h_ m~Zqggh_ ijbf_g_odb_ iblgdbkoghlkg”
m\ _j gghklvx gZgbgZ | ijbf_gylvky b N[jgahbdl krnghtc
gZmqgghc b khpbZevghc "bagb < \madogdmAgdht g jK
"Zgguc Ibi ij_a_glZpbc fh | Julv bkihegéqlg\Zg ZdvoghO©

bkke ~h\zZl evkdhih ijh_dlZz

Kms_kiI\m_| g_kdhevdh \b”h\ iblgbg]Z

1. (OHYDWRU SLWFK + kZfuc dhjhldbcl\k®ghkav ggZp
ij_ \urZ_ | h”ghc fbgmlu Hkgh\ghc p_evxbhggyh\jdy \lkyZ
ijb\e_q_gb_ Zm~blhjbb jZ[hIh*ZI|I_egybé&hhbg§lklhjzhémqgb
ijb]leZr _gb_gZ ~"Zevg_cr__ h[km *_gbmigh hdbh"Ah fblkyim |
djZzldh kdZaZlv h kms_kl\mxs_c ijh[eghlhjhh Yurijgb&z]Z | _
NZevg_crbo i_jki_dIb\Zo \Zr _]h ijh_dlZ

2. ,GHD SLWFK "ebl_evghklv ~h fboplZz Zdpdhe \b
gZklh ijzdlbdm_Iky \ klZjlZi dhgdmjkZol L@GH[Y SAd¥FK[&d
bgnhjfZpbb dzZd gZa\Zgb_ ijh_dlzZz ijh[@jZldbc h[jahfdbag_
KljmdIimju b dhglZdlu

3. )XQGLQJ SLWFK “7ebl-evighgiM hdh@GLQJ SLWFK
[he_ _ jZa\lzjgmlhc ij_a_glZpb_c ih KWAKY_ dgkfk jG&D ehl\
SLWFK IXQGLQJ SLWFK "“he’ g \dexqdlvjZlagnbpgdphdx
dhgdmj _glu gug _rgyy ihabpby b g hbdobh*ofO0\mbgihkébpgl
\br"Zo iblgbg]Zz fu fh  _f ]Jh\hjblv h IThf\hgth cklgb\h[m~ |
\uihegylv ke _"mxs__ \ha” _ckl\b_ gZxp leginmptbZmZiglhjbb
ithfm ~ _gb_ £ ijbaul\ d kh\_jr _gbx ~ _d&Kl\bc >KI_[e@ ph

<ur_i_j _gbke_ggu_\b7u ij_"klZ\e _gby DamhjiZrgbbhrh”
kh[fhc hggh_ mqgZklb_ "hdezZ”gbdZ ¢Z kp d@Zd bjX\Bbmhblhyb
dhffmgbdZpbx h[km ~ _gb_ ijh[e_fu k mqZklgjZkZhbjbf>2Z
aZhqgmx hgeZcg nhjfm dhffmgbdZpbajkklh &kyefinrzZl _eyfb b

Kljbf hl Zgle VWUHDRhthd jmgyc¢Zy \b~ _hljZgkeypb
Aim]bfb keh\Zfb £ hgeZcg mjhd e _dpbeyx[hfmaiglZfpbm i
Kljbf fh™ | [ulv ijh\_* g k ex[h]h we_ dlhAgfghdhfiZixkjjz
ghml[mdZ beb iezgr_ 1Z beb *Z° | _ e nBgZgd&WZfuieqkkhjhk
Ney Kkljbfz £ xIm[ WZLWFK ]JRRP < iphpykknhjhAl " kdjloy
ij_ih~rz\zZIl_ev fh™ | ij_a_glh\Zlv | _dklh\ZnbdhbdmfkbduqZl
dhlihjhf ij_ih*ZAKljbdvj h[sZ _ Iky kh ajbl_eyfb = h[mqgZxs
h[jZah\Zl _evguo p_eyo bkihevam_ |ky gekdihlepMdhelyah gklfa
himqgq_gby \ nhjfzl_ kljbf DzZd ba\_klgh ZimRibhhebamZgbg
ki _~"klI\ fZkkh\hc dhffmgbdzZpbb O©OkKkihkZ[kb¥xmfl bBEphbjlgbc
ZwfhpbhgZevgh \hkijbgbfzlv bgnhjfZpbx th™Z\.
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dbgh | _e_\b”_h dhfivxl_jgh]h wdjZgZ hp_glhgBfZIkh” j Zg
f "bzl_dklzZz \u”_eylv hkgh\gu_ we_f_glubhdb&imZephh]
f_ "bzl_dklzZz \b”_Ilv ihabpbx zZ\lhjz _dkyhj@dyhphi_ wikgh”h'
fZg_jhc Zdl_jkdhc b]lju ijb_fZfb hi_pbhyBdEgph\Zr _ Kk

@ Fgh]bfb ZzZ\IhjzZfb hif_qZ_Iky qlhj k*KMZ\Bg!| |jdKhl[hc
gh\mx khpbhdmevimjgmx kn_jm ><ZjgZ¥kdZy \Z k @
dhlhjhc [mAml ~_ckl\h\ZIv gh\u_ f_lhrhg _bgby dpdhdfmgbdZp

<Z ghklv ijbf_g_gby jZaebgguo pbnjh\Wo dhf kb tizkidb
\ ijhp_kk_ h[mg_gby ih”q_jdb\Z _I|ky Ifgdybdb @lkkieddmdm
ihke _~gb_ ]h~u dhglZdlu f_""m ex”vfb [lkéZgh\WdKynZ\&kv gl
hihkj “h\Zggufb \ mkeh\byo wdkihg lgpbBEengpfihpbjiZadghll
ijhkljzgkI\Z |h b kzZf ijhp_kk f_~bZd{pgZ &kh\z §idok yZZ Iky \ n
bghkljZzggh]lh yaudZz < wlhf khklhbl Jlpcgpbiddlevghld ¢
bkihevah\Zgbx kj_"klI\ fZkkh\hc? ¢iB¥Yhgh\dZpbb k < @
gZklhys__ \j_fy \ k\yab k \j_f_ggu¥ b_rdbk"9Z VnbkthZgpbhg
himqg_gb_ ~Zggu_ ieZlnhjfu \uihegyx\Zlimewdgpbx hdyZahky q
hfmgZxsboky Hqg_\b”gh qglh mf_gb_njzfzliZIyg\hdgghfh \k_
kh\j f gguf ij ih~z\zZl _eyf b gZmqgguf khljm~rgbdZf

<u\h”LZdbf h[jZahf [uklju_ baf_g_gby-hbsbigl\Zg fl "k
| ogheh]bc ijb\h”*yl d ihyle _gbx gh\uogldpbblhyZmqgaghc
bgnhjfZpbb Z klZju_ nhjfu h[mq_gby ijgl dbWwZxk &
kh\j f _gguo aZqZkhtina hjghik h[klhyl _evkI\Zo i_~Z]h]b
khh[s_klI\h gm ' ~Z |Iky \ gh\uo h[jZah\ZIll Zeov g koh khglkglygm f
\uihegylv nmgdpbx hgeZcg h[mqgZxsboljiegZdunhjigZIH& k&khihu _
\b”u ij_a _glZpbb bgnhjfZpbb dhgn_j dgbc IklIbmmig \gbif
kh\j f gguf \uah\zf b fh]lml Julv bkihewZh\Z2gbb ifreiph”.
mki_rghc jZ[hlu \ Ihf gbke_ b “bklZgpbhgghc

;B;EBH=J:NBQ?KDBC KIBKHD
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M>D
<EBYGB? LJ?<H@GHKLB G: >?YL?EVGHKLV IBEHL:

=\ha”_gdh > <
Khehfygguc : <
Nbehg gdh E

KZgdl |_j[mjlkdbc JhkmAZjkI\_gguc mgb\_jtkdI1ZVb]Zpb1Z gk
1 KZgldll_j[mj]

< ~Zgghc jZ[hl_ jzkkfhlj_gh 1Zdh_ iZhighkkdEgZEkMgh N<D ibehl

liZz "Zgkdhc Z\bZpbb =: dzd \ukhd\baklIkljZkkBdklhlZzghe g_]ZI
\ebyxsbc gZ g_z nzZdlhj dzZd Ij_\h ghkl¥ guehXgdz Iljihemqg_gg
j_amevlzZl_ijh\_"~zggh]lh gZ [Za_ Mevygh\kdh]BE\bgklbd mMBHZ ~

wdki_jbf_glZz < wdki_jbf_gl_ [ueZ bkihevah\zZyzbd\ |kitrwfz K
ki_pbZebklhf \ h[eZklb ikboh”bZ]ghklbdb Q ¥y iKadbgyj]lhf
A"bnn_j _gpbjh\Zggh baf_jylv 1j_ \h 'ghklv b dzZd ebqdBZkigh _
khklhygb_ Ijb\_~ g fZl _fZlbg_kdbc ZgZeba hyakbdw ZIb\gtlckb
ebgghklghc Ij_\h'ghklb \ ]jmii_ dmjkzZglh\ Z 1Zzd _ \ Jjmii_ ~_c
Dexqg_\u_ keh\iZzhn_kkbhgZevgh \Z gu _ dzZq_klI\ZzZ lj
klj _kkhmklhcgb\hklv ikboh”"bZ]ghklbdZ

Hp _gblv mjh\ _gv jZa\blby ebgghklgdobdZflvkb\f dpegd
\ khhI\_IklI\bb k [Ij_[h\Zgbyfb dhlhju_ dlI glhfgdj_VFg¥Vyey
ijhn_kkby + wlh azZz”~ZqZ ijhn_kkbhgZXdlgh ]l [ikjiZo hid K] b gL h
_klv I'NlH ~Zzl \hafh ghklv "himklblv d kikbhbgbgghjHnok dl
ih k\hbf kihkh[ghklyf ¢ “hklZlhqggth KikkhIxIMkiIkmo Il _o dlh _
kKhhi\_TklI\m_| Kms_kl\mxsbc ~_ gug_ [I1H\Ihjh\ fgZ][d x
>:jbgbq_\Z @ h[ezZ™"Z | p_euf jkthfgyulovfg kKmkdZlidh\
lj [m_1I k\h_]h ~Zevg_cr_]h p_e _gZijZdkl\bghdbykheyjrih]
glhfu ith\ukblv [ _ahiZkghklv Z\bZpbhgghc *_yl _evghklb

<ukhdzy klj_kkhmklhcqgb\hklv * _klv h%gh\uba Kk
ijhn_kkbhgZevgh \Z'guo dzZq_kI\ I<D _ibehhZ IjZ\R ¢ginklv
kgb Z | klj_kkhmklhcgb\hklv ibehlZZ iywedhdkgdnnhNgb¥hba yj
ijhy\le _gbc klj_kkzZ Lj_\h'ghklv g_§_ lAlKk\guck@fopbhgZevi
kfuke dhlhjuc k\yazZzg k kZfufb jZaelvggdbb hhbbpgbyéb
fukeyfb wfhpbyfb Lj \h]Z m ibehlZ kikhdbhdZXblImEpkb KK
khklhygbb 1j \h"ghklb ibehl fh™ | \_kvijfdh [ublymfBlw g_db
g_kms_klI\mxsb_ mkeh\by dhlhju_ elljbpizdbebyghx| gquhhkl\h

ljh[e _fz ~_ jZaljZgbqg_gby g_dbo ih@ljlb\df|Z®d¢bj& a*Zd
yley |ky \ _kvfZ ZdimZevghc \ gZklysv_ bajjZda” \egxslZy [n
gZklhevdh Ihgdhc qlh bgh]*Z h~gh_ilhgylbl \ifffklphi_ _beb *
bkoh~bl ba g_]h Jy” ikboheh]h\ ijb/fgj dby¥xIgyhlk]hZo £ \
hi\_IgZy |j _Zdpby qg_eh\ _dZ gZ g_dmxmgk ZreiZkgkkldhgd
lj_\h"ghklv £ wlh i_j_"b\Zgb_ g_dhcehhhfjiZf m]fhaug_
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<ukhdzZy klj_kkhmklhcqgb\hklv m ibehlzZ ij_"~iheZzZ]Z |
wfhpbhgZevghklb Z 1Zd _ mf_gb_ ohjhrh k" 1jd\g@hvwx m
j]_Zdpbx gZ ex[hc klj_kk b i_j _ghkblv \k_ klj_kkkW[h gZ]]j
kms_ kI\ _gguo ijh[e_f Gbadbc ~_ mjh\ _gv klj_kkhmElhcqgb
\_kvfZz mya\bfuf b ijb\h”*bl d ~hklZlhggh kms_klI\_gghfr
ikbohwfhpbhgZevgh]h khklhygby

>ey bamg_gby mjh\g ¢ ebqghklghc Ij_ \h 'ghklb EL
lj_\h"ghklb KL Z lzd _ "~ey \uyle _gby k\lyab mjh\gy |Z
j_amevlZIizZfb ijhn_kkbhgZevghc jZ[hlu ibehlZ #zg gZfl

wdki_jbf_gl \ dhlhjhf ijbgyeb mqgzZklb _ g _eh\ _d < Ihf
-]lh dmjkZ MB=: bf_xsbo k\hc h[sbc gZe | gZkh\ b
gug_ ijhn_kkbhgZevguo ibehlh\ k gZe Ihf [he_ _ luky
dmjkzZglh\ Jue gZ fhf_gl ijh\_" -gbyhhighRKRBhajzkl ~_ ibehl

[ue - e | <k_ mqgZklgbdb £+ ebpZ fm kdh]h iheZ

F_Ih~bdhc dhlhjzZzy iha\hey | gZf “bnn_j _gpbjh\zZ
lj_ \h"ghklv b dZd ebqgghklgh_ k\hckl\h EL b dzd khkl
f ITh*"bdZ jZajzZ[hlZzggZy ba\_klguf ki_pbZebklhf \ h[eZKkl
Kibe[_jlhf Q > GZ jmkkdhf yaud_ _]h rdZeZ [uezZ 2zZ~"
OZgbguf Bf _ggh wlZ f h*"bdZ b [ueZ bkihevah\ZgzZ \ "Z¢
hp_gd_ EL b KL

FzZl _fZlbg_kdbc ZgZeba F: |j_amevlZlh\ bkke_ _"h\Zg
ebgghklghc Ij_\h ghklb \ h[_bo h[ke_"h\Zgguo\glZfe ]jmii

b khhiI\_IkI\_ggh

LZ[ebpZ + F: "Zgguo bkke_ "h\Zgby KL b EMB=]jrkii_
ithfhsvx | _klIZ Kibe[_j]Z Q >

KbImZlb\g Ebgghklg

'hdzaZzl_ev i \h ghkI\ 1j \h ghkKl
Dhwnnbpb gl \4AYpZphb 22,4% 26,45%
KIZg"Zjlgh hldehg ¢ 6,514 8,603

FZdkbfZevguc j amevlZI 41 51
FbgbfZevguc j amevlZl 20 22
Kji ~g  Zjbnf Ibgq kdh | 29,06 32,53

LZ[ebpZ F:#+*Zgguo bkke_ ~h\Zgby KL b EL \ ]Jjmii_ ~_ cKkl
ijhn_kkbhgzZevguo ibehlh\ k ihfhsvx | _klIZ Kibe[_j]Z Q >

KbImZzZIb\ Eb hkl
'hdzazl_ev Ij_\h‘ghk?\ Ij_\qhg‘ghkgl
Dhwnnbpb gl \4AyYpZpb 24,74% 19,31%
KIZg™"Zjlgh_ hldehg g 7,856 6,05
FZdkbfZevguc j amevl|ZI 53 46
FbgbfZevguc | amevlZl 25 21
Kj_"g__ Zjbnf_Ibg_kdh | 31,75 31,33
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F: themg_gguo ~Zgguo ijh\_"zggh]h gZfb wdki_jbf.
\iheg_ m\_j ggh miI\_j ~Zlv qglh \ p_ehf ihdZaZl _eb ebqc
m dmjkZglh\ MB=: hlghkbl _evgh \ur_  kj_"*g__ Zjbnf_|I
ebgghklghc |j_\h'ghklb khklz\ey | [ZeeZ _keb k
kj_~gbf Zjbnf_Ibq_kdbf agZg_gb_f kbimzZlb\ghdZdgee\h ghk

Ke “m_| 1Zzd _ hlhehNoimx \ZjbZ[ _evghklv j _amevlIZIlh\
[he _ rbjhdbc ~bZiZahg jZkij_~ e _gby hl\ _Ih\ mgKlboky
dZd ihdZazl_eb \_kvfZ gbadh]h mjh\gy EL fbgbfZevgh_
b \ kvfZ \ukhdb_agZqgq_gby [Zee

Wlh ih~\ _j°~Z |Tky b \ugbke _gguf a_kv dhwNnibpb g
"ey rdZeu EL ihdZaZzZl_ev \ur_ b khklZ\ey | q_f

ohlv jZaebqby b ~hklZlhqgh g_\ _ebdb LZdbf h[j-
gZfb wdki_jbf _glZevgh_  bkke ~h\Zgb_ \uy\beh glh it
h[ke_ _"h\ZggZy gZfb ]jmiiZz [he__ h”"ghjh”rgZ q _f ih ihdZa

>Zgguc nzZdl fh gh h[tykgblv | f qglh \k_ mqgZklgh
bkke_ "h\Zgby gZoh”ylky ijbf_jgh \ jZ\gquobYWZZke hkblhogt
ih agZqbfhklb b kbe_ kbImZpbb klj_kku k\yaZggu_ dZ
mqgq_[ghc ih*]hlh\dhc Z 1Zd _ b k khpbZevguf \aZbfh”"_
jZaebqggufb kemgZcgufb nzZdlhjZfb

lh j_amevlzI|IZf bkke_"~h\Zgby EL fh gh mlI\_j"*ZIv qlf

gZfb ]jmii_ ij_"klZ\e_gu bg”b\b”u k jZagufb ihdZaZzZl ey
gZklhys f bkke_ _"h\Zgbb iheghklvx hlkmlkl\mxl ihdZaZz
fh gh [ueh [u gZa\Zlv g_ijb lhe_ kd¥bikdZaZzZl eb \ur_ [Z

dZdh\u_ kh]lezZkgh fg_gbx Z\lhjh\ f_Ih~"bdb Kibe[_j]Z Q
ijhy\le _gbyfb Ij_\h'gh]h jZkkljhcklI\Z ebgghklb ibehlZ

K ihfhsvx ih*"h[gh]h ZgZebaz fu fh  _f |Zd _ k" _eZl
bkke ~h\Zgbb mjh\g_c Ij_\h ghkib _rkkibregddeh\ Ihdzazl_e
\ wlhc ]jmii_ g _agZgbl_evgh \ur_  kj_~g__ ZjbKiL Ibqg_
khklz\ey | [ZeeZ ih kjz\g_gbx kh kj_~gbf Zjbnf_Ib
EL 3,33).

;hevrmx \ZjbZ[ _evghklv ~"Zgguo kh”_j bl \ kklv rd:
ihdZazZl _eb g_ |hevdh gbadh]h mjh\gy KL fbgbfZevgh_ a

lzd"_ ~Z° _ b ~hklzZlhqgh \ukhdh]h [ZeeZ Wlh |Zd
\ugbke _gguf a”_kv dhwnnbpb Ylkfl2AZjBbEZpbibdZeu KL wll
ithdZazl _ev khklz\ey | glh kms_kI\_ggh \ur_ q_f “/

dhwnnbpb_gl jZ\ g
< gZr_f kemqZ_ wlh wdki_jbf_glZevgh_ bkke_"h\Zgl
]jmiiZz ibehlh\ [he__ h~”ghjh”gZ ih ihdZazl_eyf EL G_|

jZagbpzZz \_kvfz g_[hevrzy fu fh _f h[tykgblv wlh |_f
dmjkzZglh\ MB=: ij_[ulZxsbo \ h”gbo b | _ o ~_ "bag_c

ibehtujhn_kkbhgZeu kms_kl\mxl \ kZfuo jZaguo b i_j_
jZagu_ agZgbl _evgu_ kh[ulby qlh g_ fh | g_kdzZaZl\

klZIlbklbdb
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Ke “m_1 IZzd" _ hilf_Iblv qglh ~Zggh_ \elnyjghgb dh\d Kly
bkdexgbl _evgh i _j gbke _ggufb jZg_ ghhkékbklkmysbkIM gc¢
[he  jZaghh[jZaguc oZjZdl_j LzZd \kpb[h|Zo >Fpegdrq \Z

FZebr_\kdbc FZebr_\kdbc lu\zZ@lkyzap2Neh™ d
hp_gd_ wnn_dlb\ghklb \azZbfh”_ckl\bh\Zgh y] Zkah p btkgb gV & C
fhr e ¢ bgl_jlbiguo hlghr_gbc

ljb wlhf gZ hkgh\_ | _hjbb g_qzldbo fgky \klafhpghghl\z
\hagbdgh\ _gby Ih]l]h beb bgh]lh bgl_jlbWh hhelgibdgabygb
kemqgZcgh ihkdhevdm \hafh ghkhkv db\ijpgdbhkdewgh jZagu

<iheg_ ihgylgh qglh b KL b EL [m*hwl eb[ih m¥ gbgbl\z
\hafh ghklv ijhy\e gby | o beb bguo tborglghldbigdioadighbl
\ebylv b gZ wnn_dlb\ghklv \aZbfh*beklVdyki\ Wwdbjikidhc kf_ g

Djhf_ Ih]h \iheg_ hg_\b”_g b nzZdl \ebygby E
bgl ee _dimZevgmx ~ _yl evghklv q_eh\ _dZ b \ qgqZklgh
oZjZdl_j ijhl_dZgby m g _]h jZaebgguo dhgnebdlguo kb
20201 qlh 1zd"_ \eby | gZ wnn_dlb\ghklv \aZbfh”_ckl\by

;B;EBH=J:NBQ?KDBC KIBKHD

1. :jbgbg_\Z HBkke_"h\Zgb_ dZqg_kI\Z I_klh\uo f_Ih”bd hp_gdt
ih\_~ gby 7~ey p_e_c¢ kh\_jr_gkl\h\Zgby ijhn_kkbhgZevgh]h ikbo
Z\bZpbhggh]lh i_jkhgzZeZz H < :jbgbq_\Z/ DZ&_ kFVhe br_Mag@lvc *
< K -96.
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\ha~mrgh]h km~gZ k bkihevah\Zgb_f bgl_jlbiguo hlght<gbc =
=me_gdh ; < FZebr_\kdbc -k _lkljgmgd] kEEZPd |l Thkm~ZjkI\_gg
mgb\_jkbl_IZ ]jz"*"Zgkdh20Z\thZpbb K -38.

5. FZebr_\kdbc :Ilkboheh]lbg_kdzy kh\f_klbfhklv \ Ijm~h\hf d
Khpbhgbg_kdbc ih”oh” : < FZebr_\kdbc H < :jbgbqg_\Z B
| _ljh\Zz <_klgbd ikboRDOpAbb = K -53.

6. FZebr_\kdbcBkke_~h\Zgb_ f_Ih~h\ b kj_"kI\ mijZ\e_gby b i€
kn_j_ \ha”“mrgh]h ljZgkihjlZ gZ [Za_ khpbhgbg_kdbo bb" H « X
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M>D
KHPBHGBQ?KDB? O:J:DL?JBKLBDB KL-MBKGRIHE?JH<

Djb\h[hjkdbc B X
Omfhjh\ : J

KZgdl |_j[mjlkdbc JhkmAZjkI\_gguc mgb\_jtkkdI1Z\b]Zpb1Z gk
] Kzgldll_j[mj]

JZkkfhlj_gu j_amevlZlu hij_* e _gby khpbhgbagn’/kddld\oE ZZgdll jb
| I _j[mjlkdh]lh J]hkm~Zjkl\_ggh]h mgb\_jkbl _1Z ]jZohZekdHApbd\b
©Bkihevah\zZgb_\ha”“mrgh]h iBxKIjZgkN\zZrzg kjZ\gbl _evguc Zg
ihemqg_gguo gZfb j_amevliZlh\ k ~Zggufb ihembf gpZfbgd oh
ki_pbzZevghf 2bki_Ig_jkdhf 1j_gZ zj_ ljb\_ " gh gkjkZdlgogb _
oZjZdl_jbklbd h[ke_~h\Zgguo klIm~_glh\ FF-iRfiosVxklZkbav\® " Z
D _cjkb 1Ihkljh_gu khpbhgbg_kdb_ ihjlj_lu b khpéhybh\®gkghic fl
\ wdki_jbf_gl_ ]jmiiu 1jh\_~ g dhjj_eypbhgguc ZgevdEéhaZ\bk
wdki_jbf_glZ hl khpbhgbg_kdbo o0zZjzdl_jbklbd HJ[tzf \u[hjdb k
Dexg_\u_ kdahhd kkbhgzZevgh \Z ' gu_ dzZqg_klI\Z ikboh”bZ]ghkl
jZ[hlhkihkh[ghklv

< Z\bZpbhgghc ikboheh]bb \ gZklhys_ _ \] fy d ©hJ[s
ZN _d\Zlguf 1j_[h\Zgbyf e 13Mighkyi*Zihkh[ghklb ebqggl
g_eh\ _dz Z bf ggh ©iheh bl _evgu_  k\hcklI\Z bgl_ et
khh[jZabl_evghklv eh]bqghklv b djblbgqghklv fure_gby
hrghagZqgh \ul_dZ | qglh \ukhdbc mjh\_gv jZal\blby b
\k_g _ij_f _ggh [m”_I| hijyaZg hlghkblvky d ijhn_kkkZHgZevc¢
I<D ibehlZ \ha”mrgh]h km~*gZ <K jZ\gh dzd ~bki_Ilq
\ha"mrguf “\b" _gb_f M<> HrgZdh °~_ bgl _ee_dl £ wlh
\Z gZy kihkh[ghklv k\yazZzggZy k fure_gb f

Ex[hc g_eh\ _d \uihegyxsbc hi_jZIlhjkdmx jZ[hlm Al
lhevdh eh]bq_g b khh[jZabl _e g gh b Julv eh]bqug b kh
fhf_gl lThwlhfm \Z2°'gZ b kdhjhklv h[jZ[hldb ihkimiZxs_c
ijbkmsbc "Zgghfm dhgdj_Ighfm q_eh\_dm Ibi fukebl _evgh

Kihkh[ dzZdh\uf "Zgguc q_eh\_d ihemqZ_1| h[jZ[Zlu\Z
bgnhjfZpbx gZau\Z_Ilky Ibihf bgnhjfZpbhggh]h f_IZ[heba
khpbhgbqg_kdbf Ibihf Gh gug_ gb jZagu_ |_klu kha”Zgc
khpbhgbqg_kdbo oZjzdl_jbklbd gb I_klu “ey hp_gldb dhw
,4 \ Jhkkbb \ ijZzdlbd_ ijhn_kkbhgZevgh]h ikboheh]bqg_k
gbdzd g_ bkihevamxlky WIhl \hijhk jZzkkfZlIpidaidkekyj \ \jy™_
>:jbgbq_\Z FZebr_\kdbc @

Djhf_ Ih]l]h kh]JeZkgh \haaj gbyf khpbh@lbg ekdhac g:
hij_~ _ey_| wnn_dlb\ghklv bo \aZbfhfZcka\lg\h \gMdbiK _ <
beb \ kf_g_ih M<> DZdh\hc Zki_dIliRZjhdohb [phgeb kikie ~h\z
\ jZ[hlZo >:jbgbqg_\Z @ gh wihdigeZ]gZ rl_dobdhijjh[e fu
khpbhgbqg_kdh]h Ibibjh\Zgby Ijhs_ }Mvevgh dm gh eydv LBF
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< N"Zgghf kemqgZ_ [ueh bkihevah\Zgh "VAhj2eFbB@uo | _
rbjhdh bkihevam_fuc \ Z\bZpbhgghc khyphigpad y\bl\Z4dck:
ieh~hf I\hjq_kI\Z > D_cjkb b dhlhjoag@ogkNziklygheh]bb
Khpbhgbq kdb_ hffike eth\Zgguo jZkkgblZggu_ ih

NZC
| _klh\

LZ[ebpZz =

Khpbhgbgq kdZy fh”_ev h[kEF M ZYgguo ih |

ithdZazZgu \ |Z]e

b

BEW

KWB

WKW

EBB] WBW EKB| KEW BWB
6,2 3,7 7,5 6,2 5,3 8,4 9,3 2,6
EBW WKB KWW BEB| EKW WBB BWW KEB
9,1 4,7 6,5 3,7 13,4 3,5 4,6 5,4

A”N kv |Ibiu bgnhjfZpbhggh]h f_IZ[hebafZ

EKW eth]b-kh gkhjguc wdkljzZ\_jéh Bk gkhjguc bglj
EBW eh]b-dlgimblb\guc wdkljzZ\_jlehE®RdEgktmblb\guc bgl
WKW wbdh gkhjguc wdkljz\_jlwiwddBgkhjguc bgljh\_jl
wlibddhgImblb\guc wdkljzZ\_jl wiWwdiglmblb\guc
k_gkhjgh]lbg_kdbc wdkljzZ\_jK_ogkBBgidbq_kdbc bgljh\_j
bglmblbeghlbg_kdbc wdkljzZ\ byl BlEiBeghbqg_kdbc bgljh\|
+ k_gkhjghbqg_kdbc wdkljz\_jk_d&kWRyhbg_kdbc bgljh\_jl
bglmblbwlibg kdbc wdkljZ\ hgldwMBwWltbg kdbc bgljh\ jli

bglih\_jl

LZ[ebpZKhpbhgbqg_ _kdZy fh” _ev h[ke_~h\Zgguo ih | _klm

BEW KW B WKW EBB WBW EKB KEW BWB
3,9 2,0 11,8 6,7 7,9 9,5 5,0 2,0
EBW| WKB KWW BEB EKW| WBB BWW KEB
9,9 6,3 3,6 2,4 17,9 4,9 3,4 2,9

lh k\hbf khpbhgbqg_kdbf o0ZjZzdl_jbklbdzf h[ke_"~h\Zgg
klm”~ _glh\ ki_pbZebaZpbb B<Il g_ bf_ | "hklh\e¢gjlgitho hle
ZgZeh]bgguo dhee dlb\h\ Bo khpbhgbqg kdzZy fh* _ev i
hlebgbc hl khpbhgbqgq _kdhc fh® _eb ~bki_Iq_jZ M<>\ ih 7,
KI[=M =: Ohly bf_xlky jZaebqby f_""m ihemqg_ggufb ih
khpbhfh” _eyfb | f g f g _ f_ ""m gbfb ijb wlhf bf__|
hg_gv \ukhdh agZgbfZyrgh# 0,83961>y0,7; Hzq= 3,21 > 2,87 =
Hqi | |7
| ?keb ijb wlhf kjZ\gblv g_db_ hI”*_evgu_ khklZ\eyxshb
fhr e ¢ g_eh\ _dzZ KFQ dhlihju_ihemg_gu k-ihfbhsvx
D _cjkb Ih ~Ze_dh g_ \k_]7Z ijb wlhf [he__ agZqbfu_ dhj
f ""m khklz\eyxsbfb k hArghbf _gguf LBF WIh khhiI\_[TklI\b
hkgh\ghf “ey IZdbo LBF dZd EBB EKB b BWB GZb[he.
j_amevlZlh\ f_ ""m ~\mfy ~Zggufb bkke_ ~m_fufb | _klZfb
ikboheh]bg _kdhc “bohlhfbb I> jZpbhgZleygakdhklv
Djhf_ hp_gdb khpbhgbq_kdbo ozZjzdl gBkibbjdiehrjihfulgzg
Sz b lj_gZ _jguc wdki_jbf_gl gz lj2g&X dZdWdiigZlkI\h\Ze
kKilm”~_glh\ B<I iylhlh \uimkdgh]h dmjkZgblfjbb kiiMbezZkv az”.
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oh” \uiheg_gby dhlhjhc bf [ueh gmgblZXsabh rbjlly MhipZ\e gt
<K ihl_gpbZevgu_dhgnebdlgu_ kbImZpbZk kZKKkInmk ghhy \ |
mki_rgh kijZ\bezZkv k az"Zgb_f oMHiymktbg MbiaZlgdo_ bk[eb ™
Hp_gb\Zebkv 1Zdb_ dzZq_klI\Z dzd ih¥Zbgbygbkbv nipkah dnesh ]
jZ"bhh[f_gZ \azZbfh”_ckl\b_ kh kf_"dufbb imgdldgb jik<>
h[ _ki_g_gb_ wnn_dlb\gh]h B<Il b hkh[_gighZkdtkkbb gb M<>
;hevrbgkl\h kIm”~ _glh\ \_kvfZ mki_rghajkinZdbebkmilkfyy@mluc
IDK ebrv iyl jh ba gbo ihemqgbeb hipegdm m”~h\e_ I\hjb

<k bgl_jdhjj_eypbb f_ ""m baf _jy fufb \ wdki_jbf gl
\iheg_ \ khhI\_Ikl\bb k bf _xsbfbky m gZk |I_hj Ibg_kdbfb
ihemgbebkv iheh bl _evgufb kf [Z[e HrgZdh ~_ g_
hdZaZebkv agZqgbfufb GZb[he__ kbevgh_ \ebybhlbZagZeh|:
ijZ\bevghklv \azZzbfh”™ _ckl\by kh kf_"gufb ~bki_Iqg_jkdbfb
(X2 b \ hkh[_gghklb ~hkdbiZkdhklb ihe_ Ih\Xj)b M<>

< p_ehf Dbkiulm_fu_aZ bkdexq_gb _f iyl juo q_eh
kijZ\bebkv b bf_eb-hp[dadh\ dhlhju_ khhl\_IklI\mxl klZg
\mah\kdbf hp_gdZf ©ohjhrh® b ©hlebggh?

LZ[ebpZ Bgt jdhjj eypbb f “~m baf_jy fufb \ gzZr_f wdki
j gz zj_ ©OWGdki_jla izjzf Ijzfb

X1 X2 X3 X4 Y
X1 0,3534 0,5268 0,3925 0,4939
X2 p > 0,05 0,4660 0.3210 0,6088
X3 p <0,01 p <0,05 0.1410 0,5673
X4 p < 0,05 p > 0,05 p > 0,05 0,7701
Y p <0,01 p < 0,001 p<0,01 p < 0,001
;he__ \ukhdb_ hp _gdb ih kh[ex” _gbx ijZ\be njZa_hel

ihemqgbeb ebpzZ k ij_h[ez”*Zgb_f \ bo KFQ
dZzd EKB KWB b KEB GZb[he__ ohjhr__
Abki_Ig_jkdbfb imgdlZfb gZ[ex*"Zehkv m ebp
bgljh\ _jlgZy dhfihg_glZ

;he_ wnn_dlb\gh_ B<Il thdZaZeb klm”_glu k \_khfuf
bo KFQ |IZdbo LBF dZd BWB b BEB ;he__ \ukhdb_ hp_
[ _ahiZzkghklb ijb M<> ihemqgbeb kim”_glu k hlghkbl_evgt
bo KFQ IZdh]h khpbhlbiZz dZzd WKB

J amevlZlu wdki_jbf _glZ hdZaZebkv g_ \iheg_ h”ghe
ba gbo ijhlb\hj_qgZl [ulmxsbf gug_ | _hj Ibg_kdbf ij_"ihk
" ithkdhevdm h[sb_ | _ g~ _gpbb k wibfb |I_hj Ibg_kdbfb
p_ehf \_kvfzZz kh\iz*zZxl |h ij_"~klZ\ey |Iky p_e_khh[jZe
NZevg_cr__ bkke_~h\Zgb_ \ wlhf gZijZ\e_gbb k p_evx
\ebygb_ g _eh\ _q_kdh]h nZdlhjZ gZ [ _ahiZkghklv \ha”mrc
"ZggZy ijh[e_fZ klhbl \_kvfZ hkljh

ih hijhkgbdm
\aZbfh” _ ckl
m dhlhjuo
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;B;EBH=J:NBQ?KDBC KIBKHD

1. :jbgbg_\Z H5_4hklZldb kms_kl\mxs_]h ijhn_kkbhgZevgh]h h
b ijh[e_fzZ _]1h kh\_jr_gkl\h\Zgby H < :jbgbqg_\Z LjZgkikjdebr _\
gZmdZ |_ogbdZ m2pZ6.e<gb K +-51.

2. :jbgbg_\Z NWdbizZz kzZfhezlz j_kmjku \azZbfh”™ _ckl\by H <
< FZebr_\kdbc ? < <eZkh\ F208.jZ«gkihjlzZk £+ -231.

3. FZebr_\kdbcBkke_~h\Zgb_ f_Ih~h\ b kj_"kI\ mijZ\e_gby b ie

kn_j_ \ha”mrgh]h |jZgkihjlZ gZ [Za_ khpbhgbqg_kdbo f&©*"He < :
jbgbqg_\Z GZmqgqguc \_klgbd Fhkdh\kdh]h JThkm~ZjkI\ _gghdh |_ o«
liZ "Zgkdhc Z\bZpbb K_j :wjhf_o0zZg200&Z #x ijhqghkdv -190.

M>D

:G:EBA L?0O0GHEH=BB HP?GDB WE?DLJHGGUO H;J:AH<:L?EVG
J?KMJKH< 1JBF?GY?FUO >EY IH>=HLH<DB :<B:PBHGGUO
KI?PB:EBKLH<

Dm~jydh\'K4:l _og gZmd
HklZiqg _gdh?XdZg”® | _og gZmd
Jm[ph\ ? dZg” | _og gZmd

'KZgdl | _j[mjlkdbc J]Thkm~Zjkl\_gguc mgb\_jkbl | ]jz ~Zgl
H:H ©GBP KI[ WLM?
] KZgldll _j[mj]

< gZklhys_  \j _fy ZdIlmZevghc y\ey |Iky azZ~ZgzZhebdhki\db |
Z\bZpbhgguo ki_pbZebklh\ h[ezZz"Zxsbo g_h[oh"bflfbbagZgtl
gZ\udZfb ljb bkihevah\Zgbb [|j_ gZ _jh\ p_e_khh[jZagh \
h{t_dlb\gh]h dhgljhey 7~ey ih\ur_gby ~hklh\_jghklb bdbgnhjfZz
ihAlhlh\e_gghklb Kki_pbZebklh\ P_e_khh[jZagh ijlnf_gylv
h[jZzah\Zl_evgu_ [|jZ_dlhjbb ijb wlhf g_h[oh”bfh \g_"jbl
h[jZah\Zl _evgu_ j_kmjku >ey hp_gdb j_kmjkh\ ij_"eZ]
fghl]hdjbl_jbZevgmx wdki_jlgmx hp_gdm J_aimhew DU e\ankd A te _
rdZe_ p_e_khh[jZagh hlh[jZ ZIv \ \b"_ ]jZnbdZ IbiZ\@)yd0Zj?
bgl_]jZevgmx gbkeh\mx hp_gdm

Dexq_\u_ kdhwhizZzkghklv ihe _ITh\ gq_eh\_g_kdbc nzZdlhj h[t_dl
we _dljhggu_ h[jZzah\Zl _evgu_ j_kmjku wdki_jlgZy hp _gdZ

<\_"_gb_
Khlezkgh ~Zgguf fgh]l]hgbke gguo bkke ~h\Zgbc h"
ijbgbg Z\bZpbhgguo ijhbkr_kl\bc b bgpb”_glh\ y\ey Ik

nZdIRp:hjbkh\ @ ?keb jZkkfzljb\ZIlv dhebq_kI\_ggu_
hdheh ijhbkr_kl\bc ijhbladhMybed Z\bZpbhgghlh i_jk
>*OREDO $YLDWLRQ 6DIHW\ 30DQ @

:dimZevghklv wlhc ijh[e_fu hilf_qg_gZ \ ~hdmf_gl_ ¢
I1DYLIJDWLRQ 30DQ2 f_""mgZjh~ghc hjl]ZgbaZpbW ]jzZz *.
>*OREDO $LU 1DYLJDWLRQ 30DQ@ Lzd _kwghhgubdijlhk
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ijhljzff_ ©JZa\blb_ IjZgkihjlghc=hkim "EZykl\ _ggZy ijh]jZz
©JZa\blb_ ljZgkihjlghc kbkl_fu2@

>ey h[_ki_q_gby [_ahizkghklb ihe_Ih\ ;1 g_h[oh”b
kgbablv kl_ i _gv \ebygby g _eh\ _gq_kdh]h nzZdlhjzZzeldh Kkl
hf_ki_gb\Zxs _]h ithe_lu \ha“mrguo km~h\ <K D wlhfm
Z\bZpbhgguo ki_pbzZebklh\ ij_ "~ \k_]h ibehlhh kx™Zki_I
ke _"m_| 1Zd _ \dexgblv b jZ[hlgbdh\ kem [u wdkdiemBIZpt
hf_ki_qgq_gby ihe_Ih\ b k\lyab WJLHK gvy ~_yl _evghk
lj _[m_fh]h mjh\gy gZ”_ "ghklb jZ[hlu h[hjm~h\Zgby gZijyfr

lh~]1hlh\dZ ijhn_kkbhgZevguo dz”~jh\ \Z'gzZ "ey \
11Z “"Zgkdhc Z\bZpbb Kh]JeZkgh ijhljgham BDbdl kd\h
kZfhe Ih\ wdkiemZlbjm_fuo Z\bZdhfiZgbyfb \ujZkl_| gZ
d g _h[oh”bfhklb h[mg_gby [he_ _ lukyqg ibehlh\ b ih
ki_pbZebklh\ ih gZa_fghfm h[kem b\Zgbx <K

Kh\j_f _ggu_ Z\lIhfZlbabjh\Zggu_ kbkl_fu mijzZ\e_gb
"b® _gb_f yleyxlky wj]Zlbg_kdbfb Ih _klv \dexgZxsbfb
dhglmj_ mijZ\e _gbyhq_jegih|jdZ

L ogbq _kdZy khklzZ\eyxsZy wj]Zlbg_kdbagzZkbkdg f g
hi_jZlhjZ lhwlhfm \Z ' ghc aZ”~Zqg_c klZgh\mky Zigtzgedbeav g hit
gZ”_"ghklb Kki_pbZebklZz kh\hdmighklv kdilkd o hkn\ln& & h\e h
hij " eyxsbo jZ[hlhkihkh[ghklv mijZ\eyZhecb kb fukeh\b
nmgdpbhgbjh\Zgby >Njheh\ @ >epkiwddiZh\ enx&\le gl
\ha“mrguf "\b" _gb_f M<> \ke 7"kl\b Zkhlpbgbdbob®dbfhkl\
ijbgbfZlv j _r _gb_\ djZcg_ h]jZgbqg_qgdohfgbgihmdepbhjgZev
gZ™_ "ghklv £ _klv ikbohnbabheh]bqg hkddZ khhjckN\Bygsle
kihkh[ghklv j_rblv dhfie_dkgmx azZ”*ZqwhamhmngigZ\k&mdligk f
"ey ibehlh\ beb mijZz\e_gbx \ha"mrgay ™\Ki dg_jh\"* k
g_h[oh~bfuf j_a_j\hf \gbfzZgby b azizZzkhthi\hAfhjghREyc
\uyle _gby \hafh guo dhgnebdlh\ b bol\fgks_gdly]hW]b *tnZ\ud
nhjfbjmxlky ijb h[mqg_gbb ijb wlhf [hefvrhl iBgAhdhgdZ &z

khhi\_IkI\mxsbo |Ij_gZ jZo ><_evfbkh\ @
Bkke ~h\Zgby ihke _"gbo e | ihdZaZeb qglh g_ \k_
iheghc f_j_ hk\hblv ijh]jZffm Z lzd _ ijbkmlkl\m_|I

"bnn_j_gEprby ih kdhjhklb b Jem[bg_ hk\h _gby¥Zl jbz
azZ™"Zgm jZajZ[hldb | _ogheh]bb hp_gdb h[jZah\gly ewuguo |
Ney ih~]lhlh\db Z\bZpbhgguo ki_pbZebklh\ b jAKhigbdh\ ke

:gZeba ~_yl _evghklb Z\bZpbhggh]h ki_pbZebklZz

>ey wdkiemZlbjm_fuo \ gZklhys_ _ \j_fy kbkl_f |
ihebwj]Zlbq_kdhfm Ibim fh gh ij_~eh blv ke_"mxst
nmgdpbhgZevghc gZ~_"ghklb

1) dZq_klI\h \uihegy_fuo hi_jzZlhjhf az*~Zq b ih~*azZ”~Zq

2) \uoh”gu_ oZjZdl_jbklibdb mijZ\eyxsbo \ha”_ckl\bc

3) khklhygb_\uihegyxs_]h aZ”~Zqgb hi_jZlhjZz
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4) km[t_dIb\gu_ hp_gdb bgkljmdlhjzZz ih j_amevlZIZ
ih~1hlh\db

| _j\u_ ihdzZzazl_eb dzZg_klI\h \uihegy_fuo hi_jzZlhjhf a
ihdZau\zxl dzd \_~ | k_[y h[t_dl mijzZ\e_gby ijb mqg
Ki_pbZebklhf j_ r gbc b oZjZdl_jbamx|l dhg_wglguwec gh&ibe v
<lhju_ o0ZjzZdl_jbam_| jZpbhgZevghklv ~ ckl\bc ki_p
oZjZdl_jbamxl ikbohnbabheh]bq_kdh_ khklhygb_ ki_pl
ihdzazl _eb qgzZklh ijbf_gyxlky ijb Ij_gZ  jghc ih~]hlh\d _

>ey hp_gdb dzZq_kI\Z \uihegy fuo hi_jZlhjhf az”Z
gZklhys_ _ \j _fy ijbgylh ijbf_gylv I _jfbgZevgu_ djbl_jbb
djbl_jb_\ fh'gh hlke_ _"blv Ih dzZd kh[ex"Zxlky iZjZf_lju
we f glZjguo hi_jZpbc \ azZ”Zggu_ fhf_glu \j_f _gb

>< evfbkh\ @ khhi\_Tkl\b_ nzZdlbgk]lkdhilhjZzadZfg g
ghfbgZevghfm p_e_ _khh[jZagh jZkkqblZIv dZd
Xwikr |
1,'""wWL
RI al % ) (1)

1)
1" _xw xtghfbgZevgh_ aogfly_ighzf_ljgc\fhf_gl \j_figb
1@, j =1(1)m;

Xij * nZdlbq_kdh_ agfl_obZf_|j4-c\ fhf_gl \j_f_gb
hij N~ ey fh_ijbgyluf hi_jzZlhjhf j_ r _gb_f

Vi £*himklbfh_ hldehd_iggzZf_Ij-&£ fhf_gl \j_f_gb bkoh?”
ba Ij _[h\Zgbc ih [_ahiZkghklb ihe_Ih\

Ke_ _~m_| hif_Iblv qglh g_kfhljy gZ rbjhdh_ ijbf_g_gb
djbl _jbb h[ezZz”~Zx| g _"~hklzZldZfb =eZ\guc ba gbo aZdexc
nhjf_ \uihegy_ fh]h dhgljhey <uoh”hf fh™ | kem blv ijbf_¢
\j_ f _gguo djbl_jb_\ \ jyr kemqgZ_\ m”h[gh ijbf_gylv
djbl _jbb LZd 7ey g _ij_julgh]h ZgZebaZ dZqg_ kI\Z \uihe
azZ™"Zq b ihraz”Zq fh gh ijbf_gylv k§;Mh"magZdgdebhg_gb
1 ZjZf_1j¥, bg”_dkhimklbf hl ghfbgZevghc x)_lebgblyu
kj_~g_d\Z~jZIlbg_kdh_ hVWYdehgZfdb djbl_jbb fh gh kqgbl
j_amevlzlihf ~ _ckl\by hi_jzZlhjZz kh]leZkgh ijbgylhfm j_
j_amevlZIihf hldZzazZz hl »_ckl\by gZ hij_~_e_gghf bgl_j\Ze

t

' L3t
X, . ., —— 3|'x|dt,
Kt b @)
1
t
2
! 3 x2dL (3)
b Y

1

17 X=X X,
th &, tZgZebabjm_fuc bgl _j\Ze \j_f _gb
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GZ ijzZdlbd_ jZ[hlm Z\bZpbhggh]h Kki_pbZiehkkZ bkel
g _\hafh'gh nhjfZebah\zZlv >ey j_ r_ gl WZkt¢ & Zdg* Zayol hijjhfn
mijhs_gbx b hij_"_eyxl Ibih\u_ az”Zqlegydhlhiu_jZNujid
dhgdj_Ighc kbkl_fu 1Ijb wlihf \u[jZgggb fhigYu)\ la\&’xZhqg_j_ A
jZa[blv gZ ih”~az”~Zqb b |Zdbf h[jZahf h]jiZzgdld gg dkid t
A _dhfihabjh\Zlv k p_evx “h[blvky dhifhigghbkkZ fnhjMijm _fh
fhr _eb b keh ' ghklvx \ __ j ZebaZphin nijjeavkKiZ\hIRgZaz"Z
hp_gd_\ebygby ~ _yl evghklb hi_jzvhijlzegkhY ahiZkghkl

LZd"_ ke_~m_I| mqg_klv qglh ~_yl evghklv Z\bZpbh
khijy ' _gZ k \ukhdbf mjhvgufhgbh\gwhevghc gZijy zgghklb N
g_j\gWwfhpbhgZevghc gZijy zgghklb \ p_ehf az\bkbl hl
i_jkhgzZez b _]1h 1j_gbjh\Zgghklb Z lzd _ \ g _fZeh
nmgdpbhgZevghc gZ~_"ghklb

>ey mq_|Z gvfihngbhgZevghc gZijy zgghklb fh gh bki
|1Zdb_ ihdZaZl _eb dZd jZaebqgu_ \b”u imevkZ ih *"zZ
aZiyklv_. m k_j*pZ b I ~ gZklhlZz ~"uozZgby h[t_f-\"uoZ
]ZeviZgbq _kdZy j Zdpby b *jm]b _

F_Ih~"bdZ hk\h_gby agZgbc ki_pbZebklhf

>ey ZgZebaZ kl_i_gb hk\h_gby agZgbc Z\bZpbhggu!
ihlj _[m_Iky ihkljhblv fh~_ev ~Zggh]h ijhp_kkzZ WIZ f
hij ~ eblv mjh\_gv agZgbcZ®i\ pbZ\dkiblinhkib hl \u”™_e_ gc¢
beb ihljZq_ggh]h mqg_[dgh]h \j _f gb

20 [z, (z, Zga e et (4)

1" Zo £i_j\hgZgqZevguc mjh\_gv agZgbc ki_pbZebklZ
Z, +mjh\ _gv agZgbc ki_pbZebklZ ihke_ h[mqgtgby \ I _q
kgl gkb\ghklv ihemqg _gby ki _pbZebklhf agZgbc
kgl gkb\ghklv aZ[u\Zgby ki_pbZebklhf agZtgbc \ |
>ey mijhs _gby \ _ebqgbgu b fh'gh az~Zlv H~”gZdh |
j_amevlZlu [m ml ihemqg_gu ijb wfibjbg_kdhf hij_~ e gbkt
g _h[oh”bfh hij_ ™ eblv gZqZevguc b dhg _gguc h[t_f
fh"me_ ¢ bamqgZ_ fuo Z\bZpbhgguf ki_pbZebklhf

ljb hk\h_gbb bgnhjfZpbb ijhbkoh”bl nhjfbjh\Zgb_ eh]
hit_~bgyxsbo f_""m kh[hc gh\u_ b m _ knhjfbjh\Zc
Knhjfbjh\Zggu_ agZgby hlebqgzZxlky jZaebgghc kl_i_gv»
dhlhjZzy hij_~_ey_ | kdhjhklv bo aZ[u\lZgby >ey ih\t
aZdj_ie_gghklb \ gZklhys \j_fy j_dhf_g”m_Ilk:
fghlhdhfihg_glgmx fh”_ev h[mqg_gby >FZc_| @

H[t_f h[jZah\Zl_evgh]h fhmey fh gh f_gylv g_ lhevc
hl ij_~f Ighc h[eZklb h[mg_gby gh b \ aZ\bkbfhklb
dhgdj_lgh]lh ki_pbzZebklZz ~ey h[_ki_gq_gby bg”~b\lgpbmZev
ghhc bgnhjfZzpbb G_h[oh”bfhklv |Zdh]h ih?”oh”Z ijh”*bd

305



ki _"b mqg_[guo ]jmii gZ[ex"Z _|ky [hevrZy ~bki_jkby ihdZz
\' >K\bjb"h\ @ kj_"gyy kdhjhklv aZ[ulZgby h[mqgZ
khklZ\beZz ® qZk ijb wlhf jZa[jhk ®kkIb]® qgZk Lh
_klIv \ h*ghc mqg_[ghc ]Jjmii_ jZagbpZ \ kdhjhklb mk\h _gb
aZ[u\Zgby ij \ukbeZ agZq_gb_\ jZa

ljb\_~ gguc ijbf_j ihdZau\zZz_ | qglh ~Z°_ h~gm ]jmiim
ijhr_~rbo _"~bguc \oh~ghc dhgljhev h[mqgZlv k h*bagyZdh\h
>ey mkljzg _gby wlh]h ijhlb\hj_gby g_h[oh”~bfh \g_"jy
himqgqZxs_]hky bg”*b\b"mZevgmx h[jZah\Z]l _evgmx I|jZ_
\dexgZ | >RZih\zZeh\ @

1) bg"b\b*mZevgu_ mqg_[gu_ ieZgu b h[jZah\Zl _evq
Ij_"iheZ]lZxsb_ jZagh_ dhebq_kl\h mg_[guo qZkh\ b jZag
fZl _jbzZeZz

2) ki_pbZebabjh\Zggu_ b bg”b\b"mZevgu_ i _"~Z]h]bqg.
mqgblu\Zxsb_ kdhjhklv hk\h_gby fZIl_jbzZezZ dzZ ~uf h[mqgZx

3) hj]ZzgbazZpbhggu_ hkh[_gghklb h[_ki_dbfdkgllgu gZb
"ey h[mgZxs_]J]hky mkeh\by mk\h_gby fZl _jbZeZ b |j_gbjh

MdZaZggu_ ijbagZdb bg”*"b\b”mZevguo h[jZah\ZI| e
ithdZau\Zxl glh \g_"j_gb_ ih”h[ghc | _ogheh]bb gZ ij
[hevrb_  Ijm~ghklb Hkh[_ggh kbevgh wlh kdzZ _Ilky
kKi_pbZebklh\ gvb azZ”~Zgb \dexqgZxl dhfie_dkgu_ \b”
khijy' _ggu_ k jbkdhf ]b[_eb ex™_ ¢ >ey j_r_gby az”.
knhjfbjh\zZlv p_eb ey dZ ~h]l]h mq_[gh]h fh"mey Z I1Zd
hp_gdb j _amevlZlh\ JIThkdhevdm \ gZklhys_ _ \j fy gZ]

lJheh” kj_"b  ijhn_-kikhipk@AZl _evkdh]h  khklZ\Z |z
ij "ez]Z _fhlh ihAoh”~Z \hafh gZ lhevdh ijb bkihevah\z
h[jzah\Zl _evguo j _kmjkh\ WHJ  dhlhju_ ijbgylh jZI

©we dljhggu_ h[jZah\Z|l _evgu_b bgnhjfZpbhggu_j kmjk

L ogheh]by hp_gdb WHJ “ey h[mg_gby Z\bZpbhgguo

>ey i1h~]lhlh\db Z\bZpbhgguo ki_pbZebklh\ ij_"~_ '\
Abki_Iqg_jh\  M<> ijbf _gyxlky jZaebqggu_ 1lj_gZ _ju
lj _gZ _ju ~ey gZa_fguo kem [ gZijbf_j kem [u WJLHE
klZz"bb jZzajzZ[hldb

ljb hp_gd_ dzZq_klI\Zz WHJ g_h[oh”bfh mqgblu\ZI\
himqgqZxs_Jhky \dexqZy _]h |_ogbg_kdmx hkgZs_gghkl
agZgbl _evgh _ gbkeh oZjZdl_jbklbd WHJ yleyxlky
km[t_dlb\gufb

JZkkfhljbf hkgh\gu_ k\hckl\Z WHJ \ebyxsb_ gZ dz
Z\bZpbhgguo ki_pbZebklh\ >0Zoz _\ RZih\Zeh\ @

1. :~Zilb\ghklv Hij_~ ey | \hafth ' ghklv aZimkdzZ WH.
| ogbg_kdbo mkljhckl\Zo b gZ jZaebqguo ijh]jZffguo ieZl

2. <aZbfh”_ckl\b_ k h[mqzZ_fuf W lh k\hcklI\h ¢
\hafh ghklv \u[hjZ b IThgdhc gZkljhcdb kj_"klI\jkigighih "~ _
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j_kmjkz Z 1Zd _ \hafh ghklv hdZaZgby ihfhsb “ey h[m
hnneZcg b hgeZcg >ey hp_gdb wlh]h k\hcklI\Z ~d alZ[od * b
kikl fu \ p_ehf b _ hlI® evguo fh"me _c kdhjhklv \;
ithevah\Zl_e_f \dexqZy dzZd kdhjhklv h[jZ[hldb aZijhkh
hfmg_gby jZ[hl_ k "Zgghc kbkl_fhc \hafh ghklw\fibgblh]
ihkljh_gby djb\hc ijh]j_kkz zZ 1zZd _ wjlhghfbdm bgl.
ijbf_gy_fh]lh bgkljmf_glZ Mjh\_gv b klbev jZ[hlu h[mqgZ_
hi* evgufb fh*meyfb kms_kI\ _ggh \ebyxl gZ ihemqZ_fuc |

3. Kh” _j°Zl _evghklv dhgl_gl K\hckl\h ihdZau\.
ithe _aghklb \k_c¢c kbkl_fu b hiI®_evguo __ fh"me_c ijt
himqgZ _ fh]h Ihfbfh dhebqg_kI\Z b ij_a _glZ[_evghklb ¢
nZdlhjhf y\ey Iky _]1h dzZg_klI\h \ Ihf gbke_ ~hklh\_jghk
bgnhjfZpbb WIZ hkh[_gghklv “bdIm_1| g_h[oh”bfhklv ih”"/
ZdlmZebazZpbb dhgl _glZz

4. MijZ\e _gb_  K\hckl\h hij_~ ey | gZebigbghkiv |Zd
]b[dhc gZkljhcdb mijZ\e_gby “hkimihffub jBEehNddth h[nh@Xhey_
hp_gblv ihdZaZl_eb mklhcgb\hklb b gh&lle YWHRIKKjih&dDqgg
j_"bfzo jZ[hlu ljb wlhf \hafh ' gh \uy\e glbjh\gdggQuadm f
\hafh ghkl_c b h]jZgbqg_gbc dhlhju_uffhhrpjlZlaint ilk\ée bydv g
ihemqZ _fuc ijb bkihevah\Zgbb kbkl_fu hiul

5. JZkrbjy _fhklv K\hckl\h o0Zjzdl_jbam_| gZebgb_
gZjZsb\Zgby nmgdpbc \k_c kbkl_fhc b __ hI*® _evgufb fh
[ulv dZd g _jZkrbjy fufb lzd b i_j_kljzZzb\Zz _fufb ih~
hjl]ZgbazZpbx beb ~Z°_  hl®* _evgh]h ihevah\ZIl _ey

6. P_gh\Zy iheblbdZ Ih”*jZamf_\Z | \b” j_kmjkZ ieZl
b kihkh[ hieZlu

MdZazZggu_ k\hcklI\Z g _h[oh~bfh i1h”\_jlJgmlv hp _c
ij_~ihgl _gbc h[mgzZ fh]l]h >ey wlh]h p_e khh[jZagkx ijbf_
rdZem hp_ghd hl + gbar_c¢c hp_gdb k\hckl\Z ‘bh +
k\hckI\Z 1jb wlhf 7~ey dZ ~“h]h k\hcklI\Z fh'gh mklZgh

A"bZiZahgu hp _ghd >0ZozZ _\ RZih\Zeh\ @
>ey Z~Zilb\ghklb + ij_"ez]Z_fuc WHJ fh _I Julv
gZ hij_~ e _gghf pbnjh\hf mkljhckI\_ + kbkl_fZ fth" _1 \h

"_eZgbx ihevah\Zl_ey gZ ex[uo pbnjhl\uo mkljhcklI\Zo
klZpbhgZjguo b fh[bevguo

>ey k\hcRREfler ckl\b_ k h[mqgzZ_fuf2 hp_gdZz \uk
_keb \g_rgbc \b™ \k_c kbkl _fu g_evay baf_gblv hp_gdZ
WHJ iha\hey | f_gylv dzd kbkl_fm p_ebdhf [zZd b hiI*
dZ ~“h]h ihevah\Zl_ey

>ey kh”_j"Zl_evghklb j_kmjkZ hp_gdZ \uklZ\ey_ |
himqgZxs_c¢ kbkl_fu ij_"~ihezZ]lZ | gZiheg_gb_ __ dhgl_gl
ihevah\Zl_ey hp_gdZz \uklz\ey_|ky _keb WHJ k
ihevah\Zl_ex m _ gZiheg_gZ dhgl_glhf ijbgq_Z igl&\_~"_
ZdimZevghklv b “hklh\_jghklv bgnhjfZpbb
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>ey k\hckl\Z ©OmijZ\e_gb_2 + h[mqgZ_fuc g_ |
j_bfzfb WHJ + h[mgZ_fuc fh  _| mijZ\eylv \k_fb j_"bfzf

>ey jZkrbjy_fhklb hp_gdZz \uklz\ey |ky _keb hJ[
g_itha\hey | ijhba\h?blv gZjZsb\Zgb_ hl* _evgub\ghdme _
[ehdh\ hp_gdZz \uklZ\ey Iky _keb bf__lky \hafh ghkl
fh*meb kbkl_fu Z IZzd _ "h[Z\eylv \ hI* _evgu_ fh"imeb "h
bgnhjfZpbb b nmgdpbb

>ey k\hckI\Z ©p_gh\Zy iheblbdzZ2 hp_gdZ \uklZ\e

ij_"mkfzZljb\Z | hieZlm ijb ihklzZz\d_ " f _kyqggmexXlmebZ -
ith ™ j°dm Z \k_ ~hihegbl _evgu_ nmgdpbb [etkgb Db
ieZlgufb hp_gdZ \uklZ\ey |ky \ kemqgqzZz_ _keb WHJ

[ a\haf_a”ghc hkgh\_

>ey Ih]lh qglhJu ijh\_klb dhfie_dkgmx hp_gdm WHJ
bkihevah\zZlv f_Ih® wdki_jlgh]lh hijhkz Dz ~h_ k\hckl\h
hir _evgh dzZ ~uf wdki_jlhf azZl_f \uklz\ey Iky kj_"gy
hf_ki_qg_gby “hklh\_jghklb \uklZ\ey _fuo hp_ghd glin[oh”"k
ij_"klZ\eyeb ijhn_kkbhgZevgh_ khh[s_klI\h >AZjm[bg

>ey mkljZg_gby \hafh 'guo \u[jhkh\ \ klIZIbklbd_ hp_¢
Abki_jkby hp_gdb dz ~h]lh wdki_jlZ ih djbl_jbx Nbr
khljeZkh\Zgby hp_gdb ih djbl_jbx ~“bki_jkbb ijb\_*"@zZ \ >
Khl]ezkh\Zgghklv wdki_jlh\ h[_ki_gb\Z _Iky ijb \uklZzZ\e_
jZaebqZxsboky hp_ghd ijb wlihf gZbemqr__ kh]eZkKh\Zgb
ijb hlkmlkl\bb jZaebgbc \ hp _gdZo eb[h ijb jZ&aébgbb ¢
[Zee >RZih\Zeh)\ @

lhfbfh hp_gdb k\hckI\ \Z gh \u[jZlv \b” hlh[jZ _gby "
ZgZebaZ j_amevlZih\ LZd hibkZgguc \ >Khetlkhoh”™ b@
kbfmevliZglguc j_"bf ZgZebaZ >3DURQGMDQRY @ ij.
j_amevlzZlh\ \ \bA_ ~\mf_jguo ~bZ]jZffijbdi4u Cijlz"Yjguo
liZnbdh\ "ey "\mo h[mgZxsbo kbkl f ijb\_~ gu gZ jbk

Jbkmghdjbft j ]jZnbdh\ hp_gdb “\mo h[mqgZxsbo kbk

>ey m~h[kI\Z kjZ\g_gby ~\mo h[mgZxsbo kbkl _ f f
bgl ]jZevgmx qgbkeh\mx hp_gdm Bgl ]jZevgZy hp_gdZ
\ _dlhjz ghjfbjh\ZggZy 1ih qgbkem hp_gb\Z fuo k\hck
h[jZzah\zZl_evgh]h j_kmjkZ >RZih\Zeh\ @
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X
L= i=1 ' ©))
N 1
] x thp_gdZ k\hckl\Z WHJ \iufkiZdki_g ghdy
N+tdhebq_kl\h hp_gb\Z_ fuo k\hckl\
AZdexq_gb _

Khlezkgh klZlbklbd_  hrb[db Z\bZpbhgguo ki_pbZ
ijbgbghc [hevrbgklI\Z Z\bZpbhgguo ijhbkr_kl\bqblgbfgopb”_
hrb[hd dZd ijZ\beh y\eyxlky g_"hklZlhgguc mjh\_gv
gZ\udh\ knhjfbjh\Zgguc \ ijhp_kk_ h[mq_gby LaAadbf h
\Z'g _crbo azZz~Zq ijb h[_ki_qgq_gbb [_ahiZkghklb ih&ZIh\ vy
dhfie_dkz f_j ih kh\_jr_gkl\h\Zgbx ijh]jzZzffu ih~]hlh\db
Ki prebkm\ Z lzd"_ jzZ[hlgbdh\ kem [u WJLHK

< _"msmx jhev ijb wlhf ijbh[j_IZx] “hklh\_jgu_ b Z" <
hp_gdb ~_yl evghklb ki_pbZebklh\ Klhbl kdzazZlv (¢
gZklhys  \j fy f Ih~u g_ \iheg_ ih”oh”yl "ey jZ[hlgbc
ij_~ijbylbc i1h ijbgbg_  hkh[_gghkl _c k\yaZgguo Kk
hfyaZgghklyfb >ey ih\ur_gby “hklh\ _jghklb hp_gdb p_e_
f ITh~u h[t_dIlb\gh]h dhgljhey ijbf_gy_fu_ ijb jZ[hl_gZ Ij_

ljb h[mqg_gbb ki _pbZebklh\ p_e khh[jZagh ijbf_gylv
h[jZah\Zl _evgu_ 1jZ _dlhjbb K2 _eZlv wlh fh gh Ihe¥dh im
ljh[e _fZ aZdexqZ _ |ky \ Ihf qglh ihevah\Zl _ev ~Ze dh
hit _dlb\gh hp_gblv dZq_klI\h h[mqgZxs_c kbkl_fu >ey j_r_
ij_"ezZ]Z _ Iky jy~ f_Ih”"bd hp_gdb WHJ ih jy*m 1ihdZa
©Z"Zilb\ghklv?2 ©\azZbfh™ _ckl\b_?2 ©kh”™ _j°ZlI _evghklv
©jZkrbjy fRAKIVOPp gZ2 >ey ZgZebazZ j _amevlZlh\ dhfie_
hifmgZxs_c¢ kbkl_fu p_e_khh[jZagh ijbf_gylv ~“\mf_jgu_
©jz~rzZzj2 Z 1Zd"_ jZkkgblu\Zlv bgl_]JjZevgmx gbkeh\mx hp_

B;EBH=J:NBQ?KDBC KIBKHD
1. ;hjbkh\ < :8Zeba \ebygby ijhn_kkbhgZevguo dzZg_kI\ i_jki

[ _ahizkghklv \ha”mrgh]h ~\b"_gby < ? :hjbkh\ <4Zgh\:hjbBh\Z
KI_igh\Z GZmqgguc \_klgbd Fhkdh\kdh]h JlkkdBE]R\mgdh]hkbl olc

]jZ "Zgkdhc Z\bzZpbb = +L- *< + K

2. < _evfbkh\ B lhdZaZl _eb ijhn_kkbhgZevghc " _yl _evghklb
ki_pbzZebklh\ B : <_evfbkh\ K : Dm”jydh\ X ; HklIZiq_gdh
Jm[ph\ < _klgbd _ IKZ[gmjjl]kdh]h ]Jhkm~ZjklI\_ggh]h mgb\_jkbl_1Z
Z\bZpbb = + < -

3. <_evfbkh\ BJZaJZ[hIdZ ihdZzazl_e_c ~ey hp_gdb ~_yl _evgh
mijZ\e _ gby \ha“mrguf ~\b" _gb _f gZz hkgh\_ NZgguo h[B_ditb\gh]h
<_evfbkh\ GZmgguc \_klgbd F=LM =: =+ + < + K %

4. =hkm~Zjkl\_ggZy ijh]jzffz ©JZa\blb_ |jZ8kxhkghddjhkdodkdcfu
j_kmjk@ £ J_"bf ~hklmiz KWWS JRYHUQPHQW UX UXJRYFOL
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