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M>D
J:AJ:;HLD: BGNHJF:PBHGGHC KBKL?FU A:@B=:GBY
>EY :<LHFH;BIHRANMA GRANTA

< W :;:D:GH<BQ
GZmqgguc jmdh\E "B _QWJIG:Y dZg” | _og gZmd ~h
?EHIMKKDHKKBCKDBGB<?JKBL?L

Kbkl _fZ aZ b]JzZgby ij_"gZagZqg_gZ “~ey \hkieZf_g_gb\
ghc kf_kb \ pbebg”jZo [ _gabgh\h]h M\b]Zl _ey\ HBKI fZ ¢
aZ h[_ki_pZgbmkdz zZ\Ihi®gdd2ywhklv "Zgghc kbkl _fu aZ b]
ij_~hij_~ ey | [_ahiZkghklZ\Mbh[bgdkgh\gugb *"hklZ
dzZftkms_kl\mxs_c¢ kbkl_fu ybayxkygZdgz ghklv alZ kqzl f
fhsguo we dljbg_kdbo p_i_c¢c g _\hafh ghklv bkdexqg_gb
\ebygby gz izjzZf_Ilju kbkl_fu g_mklhcgb\hklv jZ[hlu kb
h[hjhlZo "\b]Zl_ey

JZjZ[hlZggZy bgnhjfapihByegyhxsZy kbkl _fZ aZ b]JzZgby
Z\Ihfh[bleADA GRANTA ihal\hemlemqgrblv imkdh\u_ o4djzdl_jbl
Z\Ilhfh[bey ~Z° _\ mkeh\byo ohehaghlbghBekifZgZgby
[hevr_c wg_j]bb bkdju klZ[bevghklb bfimewvkaiphh \kzf
lh\  kihkh[ghklb kbkl fu aZ b]J]Zgby baf_gylv m]Jhe hi_j_
\ aZ\bkbfhklb hl gZ]jmadb gZ ~\b]JzZl_ev iml_f kMb]Z nZ
gbdZ bfimevkh\ IThgghklb j _Jmebjh\Zgby m]ezZ hi_j_ " g
\ur_gby gz~ "ghklb azZ kq_I| ijbbig_ dblyjdmekbkl fu k\ya
ih KN-ijhlhdhem &RQWUROOHdh e/ ZlyHW ZWR UNyau\Zx
[ehdb mijZ\e _gby

ljbf_gy_fuxZz Z\Ihfh[beyojRihdhida\hey_ | h[t_~bgblv \
ehdZevgmx k_Iv we _dljhggu_ [ehdb mijZ\e gbyZjZaebq
lh\ i wlihf kb]JgZeu ~Zlgbdh\ "hklmigu \k_f we_Udljhgguf
e gby ijb wlhf mijhszZ |ky ih"dexqg_gb_ ~hihegbl_evgh
<hafh ' gu ke _"mxsb_ lhiheh]bb ehalZavgih¢jRablZy dhevy
\Zy rbggZy fZ]bkljZevgZy GZb[hevr_c | gjdamghkyvx
rbggZkyljmdIimjZ ijb wlihf hwe eMghuggu [ehdb g _yl\eyxlk
ljZgkeypbyfb bgnhjfZpbb

>ey j_ZebaZpbb bgnhpfggbdyygh ¢ kbkdZfb]Zgby
g_h[oh”bfh bf_Iv bgnhjfZpbx h ke_"mxsbo iZjZf_ljZo
jZaebqguo qZklhlZo dh2Zs ggyh]h \ZeZ "ey jZkq_|Z hi_
aZ blZgby b \ aZ”~Zgguo ij_~ eZo ]_g _jbjh\ZIlv bkdjh\h
\jZs_gby dhe_ggZlh]h \ZeZ kdhjhklb \jZs gby dhe_gq.
AN lhgZpbb

lhemqgblv g_h[oh”bfmx bgnkhkdpbpgbb kbkl fu aZ b]Zz
fhgh k ihfhsvx "bZ]gthkhbgZkd fZ d dhlhjhimkiyh”*dexc
kdg@ jeb[h \u\_klb bgnhjfZpbx gZ ki_pbZevguc *"bkie_c
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M>D
HLGHR?GB? KH<J?F?GGHC FHEH>?@B D BGKLBLM
K?FVB B ;J:D:

> K<J:F?GDH<: ?D=<E:Q?<:
GZmqgguc jmdh\h"BL:6?EDBG
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

G _ba[_"guf ke "kl\b_f k_jv_aguo wdhghfbgq _&dbo h]j
f g gbc ijhbkoh”ysbo \ ihke ~gb_ ~ kylbe Iby \ fbj_
nhjfZpby khpbhdmevimjguo.p lggfhlkclgeo \'d ihke_~gb_ ]h
fgh]b ke ~h\Zl _eb ]Jh\hjyl h djbabk_ dhlhjuc i_j_ "b\zZ_
k fvy\ukhdbc mjh\ _gv jZadh~hhkghHklv beb [_a”. Ighklv b »

H[t dlhf gZr _]h bkke_ ~h\Zgby y\ey Iky kh\F f ggZy
lh” bkke "h¥Zgy Ibjh\Z@bke gghklv hijZrik\ikI|Zibe Z

g eh\ _dzZ ba dhlhjuo A \mr_d b bdkter "\ Zjg By |
highr _gb_ kim~"bgkidblinlm k_fvb b [jZdZ

lh "Zgguf bkke_~h\Zgby ~ _\mrdb kgblZal hilbf
JjZKIZf \kImie_gby ¥ [j&dl xghrb jZa™_ebebkyv uo hijhr_
kgblzZx!l |Zdbf \hajZkl2f | 126+ e | GZb[he__vhilbfZe

guf \brhf khxaZ b *ey xghr_c b *ey » \mr_d y\ey I|ky ]]
j _JbkljZpby \ A:=K_  Lhevdh xghr_¢c b~ \mr_d Jhlh\

p_jd\b xghr_ ¢ b » \mr_d ipbigbglhy \kl[jZd gZa\Ze
©ex[h\v?2 xghr_c b ~ \mr_d kqblzxl gqglh [{Dd “he _
jZa b gZ\k_]*"Z3ghr_c b A \mr_d Jhlh\u aZdexgblv |
eh\_dhf m dhlhjh]l]h m _ _klv j_ [_ghd GZb[he__ hilbf:
"ey jh ™" _gby j [_gdEKgbdhxbt e | AN : 1%il6 7 )

e | i1Zjg_c¢ ]Jhlh\u ~ _gblvky gZ » \mrd__ _keb F
e’Z xghr_c b A \mr_d Jhlh\u \hkiblu\ZIlv j_ [ _gdZ
h[gZjm  _gu -&dbdb hldehg gby xghr_c b \mr_d kqt
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M>D
J:AJ:;HLD: F:D?L: B IJH=J:FFGH=H H;?KI?Q?GBY
MKLIJHCKL<: >B:=GHKLBDB B KB=G:EBA:PBB
G: FBDJHDHGLJHEE?J?

< <:<KYGDBG: :FK?J=?7?7<:
GZmqgguc jmdh\h~bliNeNG:KV?< dZg” |_og gZmd *h
2ZEHIMKKDHKKBCEBO MGB<?JKBL?L

< ijhp_kk_ jZ[hlu fmdhfhevgh]h \ZevpkimékakiZgd h
ijb i _j jZ[h&d jgZ bagZrb\Zxlky _]h ih*"\b gdZewguf glu
\ke "klI\b_ g_]h baf_gy |Iky aZahj f_""m \ZevpZfb b mc
| _j_fZeu\Z_fhc ijh mdpbb

DhgljheahgZ f ""m \ZevpZfb hkms_ kl\ey Ikyhg ij_ju
fZlbg_kdhf j_"bf_ k ihfhsvx mkljhcklI\Z khklhys_]h b
ig_\fZlbg_kdh]h ij_h[jZah\Zl_ey \lHwkqgdhjjhgahllgpdh;_h
jZah\Zl _ey b pbnjh\h]h we_dljhggh]h [ehdZ gZ hkgh\_ fl

ljbgpbi jZ[hlu mkljhcklI\Z aZdexqZ _Iky \ Ihf qlh ig_
[ kdhglzdlgzZzy kbkl _fz h~gh\j_f ggh \hkijbgbfZz | nZzd
f ""m “"\mfy f _exsbfb \ZevpZfb b aZahj wlZehgdguc j_]m
\ _Ikl\mxsbc |Ij_[m_fhfm ihfhem Z ih khhilghrmdX YZkol
jZ[hgq_c b ghjfbjm_fhc dZf_jZo ig_\fhij_h[jZah\ZZ_ey mk
jZdl_j b \_ebgbgm g_khhl\_IklI\by nzZdlbg_kdh]h aZahjZz

<uoh”ghc kb]JgZe ig_\fhij_h[jZah\Zl ey f_oZgbqg_kdt
jbgguf hilbwé& dljhgguf ij_h[jZah\ZI| _e _fdklhpHhhvixk
s _kl\ey Iky ij_h[jZalhgdphebjm_ fhc \ tedbfhblgjyz f "~"m
\ZevpZfb \ fZkkb\ we dljbg_kdbo “bkdj_Iguo kb]JgZeh\
NZe  fbdjhijhp_kkhjguf [ehdhf ih ijh]jZzff_  h[_ki_qgb'
lhevdh \u\h” j _amevlZlh\ dhgljhepgZgbbkiewg bh]l]hg aZ
kbfhc iZfylb gh b kjZ\g_gb_ k aZibkZggufb jZzg__ \ iZ
aZahjzZ \Zevph\ ij \ur_gb_dhlhjuo g_"himklbfh

ljb ij _\ur_gbb baf jy fhc \ _ebgbgu ihjh]l]h\h]Z agZqg ¢
ahj klzgh\blky [hevr_ ghjfbjm _fhc \_emglolgujgdbdféhjd
\ujZ[Zlu\Z | kb]JgZe \dexqgZxsbc k\_Ih\mx b a\mdh\mx |
dzZzq_kI\_ k\ _ITh\h]h bg”bdZzZlhjz bkihevam _ Iky k\_Ih*"bh~"
K\ g _gby ] g _jbjmxsbf ij _julbklh_ baemqg_gb_ >ey ] ¢
kb]JgZeh\ \ mkljhckl\_ bRbpgeafdbm Iky



M>D
FH>?EBJH<:GB? B BKKE?>H<:GB? IG?<FHIJ?H:J:AH<:I
>EY MKLJHCKL<: :(<LHF:LBABJH<:GGH=H DHGLJHEY J
FMDHFHEVGH=H <:EVP?<H=H KL:GD:

<< <KYGDBG: K?J=?7<:
GZmqggu_ jmdh\h/No| =¢bEBGKDBC dZg®HhZimaog”"hp
¢ N:G:KV?< dZg” | _og gZmd “hp
 7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

>ey h[_ki_g_gby Ij_ [m_fh]l]h dZq_kI\Z baf_ewyg _gby f
dhfhevghc ijhfure_gghklb g_h[oh~bfh h[_ki_qgqbly zZ\lhfZz
ljhev aZahjzZz f_""m "\mfy f _ekisbfb \ZevpZ

< gZklhys_ _ \j fy ba\_klgu ke _"mxsb_ kihkép[u b m
ljhey fmdhfhevgh]h \Zevp_\h]h klZgdZ

LZzd gZijbf_j ba\_kl_g kihkh[ dhgljhey fmdhfhevgl
klzgdzZ ih dhk\_gghfm iZjZf _Ijm hp_gdb dZg_kIW ijh”m
jhlh bkihevanid| khdZ \ p_ib klIZlhjZ we_dljh*\b]ZI| ey

G _"hklzldhf IZdh]hykelykhk¥ kemgZcguc oZjzZdl_j dhe
lhdz ih ZfiebIm”~_ b qgzZklhl_ b 4ijphkfljggkld _jgZahuh \ ij
p_kk_bgnhjfZpbhgguo ij_h[jZah\Zgbc

Ba\_kl _g 1Zzd _ kihkh[ dhgljhey?irh aVafyjni_£Xxsbfb
\ZevpZfb j_]Jmebjm_fhfm ihkj_~kI\zZf i _j f s gby ih”\b
ith*rbigbdh\uo maeh\

G_"hklzldzfb y\eyxlky Zkbff_Iljby \ j_]Jmebjh\d_ ih:
maeh\ b jZaghklhjhggyy » nhjfZpby g _ih”\b gub dhjimlk
\uo maeh\ b kizZzgmgkil\thl hi_jZlb\ghc bgnhjfZpbb h nzZdl
aZahj_

>ey mkljZzg _gby \ur_i_ j gbke _gguo g _"hklZldh\ Jue
mkljhckl\h ey Z\IhfZlbabjh\Zggh]h dhgljhey jZphlu fmd
p_\h]h klZzgdZ gZ hkgh\_ ig_\fhij_h[jZah\Zl_ey h[_ki_c
jul\guc [ _kdhglZdlguc dhgljhev Iljbgpbi jZ[hlu _1h aZde»
g gbb f "\Zevp_\h]h azZahjz k wlZehgguf \ j Zevguo
\j_f_gguo dhhj~bgZlZo Ig_\fhke_7~ysZy [_kdhglZdlgZy |
f ggh \hkijbgbfZ | nZdlbg_kdbc aZahj f_"™deMpdib f_ e x
b aZahj wlZehgguc j_]mebjm_fuc khhl\_lkl\mxsbc 1] [
Ih khhighr_gbx jZkoh~Z \ha”moZ \ dZf_jZo jZ[h\g_c b g
fhij_h[jZah\Zl_ey mklzgzZ\eb\Zx|l oZjzdl_j b \ _ebgbgm
nZdlbg_kdh]h aZahjZ wlZehgghfm

<uiheg _ggukqjku b fh™ _ebjh\zZgb_jZ[hlu i_j\dggh]h
ah\zZl ey ihdZaZeh \hafh ' ghklv _]h bkihevah\Zgby \ khk
mkljhcklI\Z
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J:AJ:;HLD: F:D?L: <LHJBQGH=H IJ?H;J:AH<:L?EY
B IJH=J:FFGH=H H;?KI?Q?GBY G: K >EY MKLJHCKI
<LHF:LBABJH<:GGH=H DHGLJHEY J:;HLU FMDHFHEYV
<:EVP?<H=H KL:GD:

<< :<KYGDBG: K?J=?7<:
GZmqgu _ deh\h’}\bl—e-lb=HEBGKDBC ng | ;00 gZmd
¢ N:G:KV?< dZg”™ | _og gZmd *“hp
' ?2EHIJMKKDHKKBCKDBC MGB<?JKBL?L

>ey h[_ki_qljgbw fh]l]h dZqg_klI\Z baf_evq_gbynfZl jbz
dhfhevghc ijhfure_gghklb g_h[oh”bfh h[_ki_qglolv \ukh
I evghklv b IThgghklv ij_h[jZah\Zgby dhgljhebjm _fh]h i
f ""m \ZevpZfb \ we dljbg_kdbc kb]JgZe | _j\boggh_ij_
s _kl\eykyl k ihfhsvx Abnn _j_gpbZevgh]h ig \fh*"ZdqgbdZ k
va ebg cgh_ i j f s gb_rlhdzZ \ h*ghf ba ie_q dhlhjh]
k\yaZgh k baf_jy fhc \ _ebgbghc

>ey ij_h[jZah\Zgby ebg_cgh]h i_j f s gby rlhdzZ \
kbl]gZe jZajZ[hlZgvéilblgihggbaf jbl_evguc ij_h[jZah\ZI _e
hkgh\_ ebg_cgh]h ijb[hjZ k aZjy®*h\hc k\yavx IAK <
bklhggbd baemqg_gby rlhjdZ bAKAKbagbgdZdEXhklihbl ba f¢
" _kI\Z k\_Ihgm\kl\bl _evguo iehsZ”~hd jZkiheh wguo \
\Z _fuo ibdkbewe f _glZfb ijbgbfzZxsbfb k\_| b ij_h[jZam
_]h \ we_dljbg_kdb_ kb]gZeu RIlhjdZ jZkiheh _ggZy f
baemq _gby b IAK f _o0Zgbq_kdb k\yazZzgZ kh rlhdhf ig_ \f
jm_| ihlhd baemqg_gby gZijZ\ey fuc d ibdk_ewgyfg Ih dhe
guo aZl _g _gguo ibdk_e ¢ b bo ebg _cghfm jZaf_jm hij
I _j_f_s gby rthdZ b khhiI\_IkI\_ggh aZafmdihfiidwgZevp
]h kIngZ

>ey ihemqg_gby baf _jbl _evghc bgnhjfZpbb h aZahj_
jZajzZ[hlZg Zelhjblf b ijh]jzffghgb h[ IlH_ gZ K bh[_Kki_
\Zxsb_ ih*kqg_I| dhebqg_klI\Z kb]JgZeh\ ihkImiZxsbo hl il
hij_~ e _gby jZkq_lguf iml_f gbke_ggh]h agZgq_gby baf_
\ aZz”"Zgguo _“bgbpZo JZajzZ[hlZggh_ IH iha\helg_ | 1Zd"
klbg_kdmx h[jZ[hldiidIh\agvgdex” gbc \uqgbkeylvn_amev|
s_]h baf_j _gby khojZgylv _]h \ wg_jlhg_aZ\bkbfhc izZf
"bkie_c ey hlh[jZ _gby kjz\gb\Zlv k ihjh]lh\uf agZqg_c
_Jh ij_\ur_gby \dexqZlv kj_"~klI\Z kb]gZebaZpbb ~ey ij
mkljZdxgh[gZjm  _ggh]lh g_khhlI\_Ikl\by | _dms_]Jbh agZqg_
jm_fthlh iZjzf _1jZ k ghjfZlb\guf
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7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L
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WDHEH=BY B Q?EH<?D

. Y F:GBYAHK<
GZmqgguc jmdh\h”*bl:@Y@: <
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

: NjZgk kdZaZe ©7?keb q_eh\_d aZ\bkbl hl ijbjh”u
aZ\bkbl hgz |hkd eZed ~ eul\zZ |2

Ex[h\v d ijbjh~_ \ijhg_f dZd b \kydZy g_ehih_q_kdZ
fg_ggh azZdezZ?Mu\Z_ IKKIMZ gBK &h® _d b ijbjh*Z q_eh\ _d
twlzZ | _fZ \ gZr_ \j_fy \ual\ZgZ d bagbqggjZdkFfb dlgkb\
fb Ki_pbZebklu fgh]l]bo J|hkm~Zjkl\ k_]Jh”rgy aZgylu ih”*kc
oh”blky ijbjh”_ kh” _j°Zgb_ gq_eh\_qg_kI\Z Ih” ihk_\gu_
kZrdbzgylh [he ithg\ a_fgh]lh rZjZ dhlhju_ ijb]lh”~gt
gug _rgbf f_jdzf ?° _]Jh~rgh \ujm[Z _|ky gmlv eb g_ iheh\b
kz jZajmrZ_|ky "b\Zy ijbjh*Z Kljhylky gh\u_ &Z\h”u
]1Zglkdb_ klZgpbb ijhthrygkgl]ZjdhhMuwlkkfh gh gZa\Zlv
| ogbg_kdbf ijh]j_kkhik @hgwthklhjhgu : kb%fjimphhcih
wlhc ijbgbg_ ]b[gml e_kZ aZ]jyagyxlky \hA*u Fdh]h hlo!
ky [_a h[_a\j_"b\Zgby =jhagZy h[klZgh\dZ kdeZ”u\Z |
Zlhfguo klZgpbyo

GZ KkANgyrgbc » _gv \ fbj_ kms_klI\m_| fgh]hhwdheh]l
[e_ f gZgbgZy hl bkg_agh\ _gby g _dhlhjuo \bAh\ZjZkl _ gt
dZggb\Zy m]jhahc \ujh ™ _gby q _eh\ _qgq_kdhc jZklu GZ ":
j_ kms_klI\m_1| fgh]lh | _hjbc \ dhlhjuo [hevrh_ \gbfZq
gZoh ~ _gbx gZb[he_ _ jZpbhgZevguo iml_c bo j r _gby
gZ [mfz] _ \k_ hdZau\Z |ky agZqbl_evgh ijhs_ g _f \ "ba

Wdheh]bq_kdb_ ijh[e_fu dhlhju_ \ujZ Zxlkyh\ gZjmr
\ r gghklb mkeh\bc b \ebygbc \ wdheh]bqg_kdhebkj)_ »_
dZzd ke_ _"kl\b_ wdkiemzZlZlhjkdh]h hlghr_gby qbeh\_dZzZ
| evghlh jhklZ | _ogheh]bb jZafZoZ bg"mkljbZebaZpbb
<ujZ[hldZ ijbjh~rguo j_kmjkh\ gZklhevdh \_ebdZzZ qglh \k
bkihevah\Zgbb \ [m"ms_f

Wdheh]bq_kdé fujkh\j_f gghklb ih k\hbf fZkrlZ[Zf m
fhlml [ulv jZa™_e _gu gZ ehdZevgu_ | _]bhgZevgu_ b Jefl

ljbf_j ehdZevghc wdheh]bg_kdh&Z\ihh[ek[fjlku\lZxsbc
[ a hgbkldb \ j_dm k\hb ijhfklhdb \j_~gu_ ey a”“hjh\vy

ljbf_jhf j ]bhgZewdbheh]bq_kdbo ijh[e_ f fh u kem'b
kuozZxs__ :jZevkdh_fhj_k j_adbf mom~r_gb_f wdheh]bc
gZ \k_c _]Jh i_jbn_jbb beb \ukhdZy jZ*"bhzZdlb\dghklv iht
e ]Zxsbo d Q _jgh[uex

:gljhih] _ggh_ \ha”~_ckl\b_ gZ ijbjh*m ~hElh\ehglEdbo
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\hagbdeb ijh[e_fu ]Jeh[Zevgh]h o0ZjZdl_jZ

Wdheh]bq _kdbo ijh[e_f fgh]l]h gh gZb[he_ _ &gZqbfut
lhs_gb_ b \ufbjzZgb_ j_~dbo \b”h\ jZkl_gbc b "b\hlguo i
| ieh\h_aZ]jyag_gb_ jZ~bhzZdlb\gh_ aZ]jyag_g\b_ iZjg
Ihfh[bevgZy hizZkghklv aZ]jyag _gb_ ihg\u \ujm[dZ e _
\ha”moZ B wlh "Ze _dh g_\k_wdheh]bg _kdb_ijh[e_ fu

DZd wdheh]bg_kdb_ ijh[e_fu ijhy\eyxlky \ ih\k_"~g_\g

=b[_ev b \ujm[dZ e _kh\

H”r"gZ ba ijbgbg ]Jb[_eb e_kh\ \h fgh]lkkahbkeéhhgdo fbj
"h ~b JeZ\gufb \bgh\gbdZfb dhlhjuo y\eyxlky whe dljhk
ku "\mhdbkb k_ju b i_j ghk bo gZ [hevrb_ jZkklhygby i
gbx 1Zdbo "h"*_¢c ~Ze_dh hl bklhggbdh\ \u[jhkh\

Hkh[ _ggh [hevrmx wdheh]bg _kdmx m]jham ij_ ~klZ\
ljhibg_kdbo & &h}dbo ieZg_lu b hkgh\gh]h bklhggbdZ
kdh]h jZaghh[jZaby ieZg_lu LZf _" _]Jh~gh \ujmZ _|ky b
f _jgh lukyq d\Z~jZlguo dbehf |Ijh\ Z agZqblb bkqg_az
"h\ jZkl_gbc b "b\hlguo

Qbklzy \h"Z

<h~m q _emZ]jyagy_ | k g_aZzZiZfylguo \j_f g GZ\_jgh
I _j\uo djmiguo aZ]jyagbl e _c¢c \h~"h_fh\ klZe e _] _g”Zjguc
= jZde dhlhjuc k ihfhsvx hI\_* gghc \ gh\h_ jmkeh j_d
\u dhgxrgb AZ fgh]b_ lukyg_e Iby \k_ k\ludabuv khaZ]jy
\k_ " kkhgdhsmgklI\ _ggh_ b ijhlb\h_klI_kI\_ggh_\ Ihf
k[jZku\lZ | \k_ g _gbklhlu b ]Jjyav \' I _ bklhqgbdb hldm~"Zz
iblvy DzZd wlh gb iZjz*hdkZevgh gh b \j_~gu_ \u[jhk
dhgp_ dhgph\ hdzZab®ZxIEyl\j\blhjbb ]hjh~kdbo k\Zehd
hloh”~h\ b hl[jhkh\ ihke_ dZ ~h]h “h"*y b ihke_ kg _]hlZ
k\hx e _ilm \ aZ]jyag_gb_ih\ _joghklguo b ih*a_fguo \h~"

BlZzd "~ _nbpblhf klZgh\blky b qgbklzy \h~Z ijbqg_f \h
fh™ | kdZazlvky [gklffihke ~kl\by iZjgbdh\h]h wnn_dlZ

Fgh]l]b_ gh\u_ Ih\Zju kh”_j ZI| Ihdkhbitkdbg \p sjlkh\¥ b
dz~fbt\ Zddmfmeylhjguo [ZIZ]j _yo y”~h\blu_ obfbqg kdb_
[ulhl\uo fhxsbo kj_~kI\Zo jZklI\hjbl _eyo b djZkbl_eyo |
fmkhjZz mgdjombo ]Jhjh”*h\ ij_~klZ\eyxl kh[hc k_jv_agmx
kdmx m]lphmmhmham aZ]jyag_gby ]jmglh\uo \h® m]jham a*
gby <u\ha gZ wlb k\Zedb ijhfure_gguo hloh”h\ kha*Zz
hiZzkghklb

Himklugb\Zgb

lh~ \ha”_ckl\b_f "b\uo hj]Zgbafha*mibZuglZ ihl\_joghk
guo kehyo eblhkn _ju ihkl_i_ggh h[jZam_|ky \Z'g_crZy w
b ojmidZyhg\Z dhlhjmx gZau\lZxl dh _c¢c A _feb WIlh o]
leh"hjh~by b "bagb =hjklv ohjhr_c ihg\u kh”_jijbl fbeetk
]Zgbafh\ ih~" _j"b\ZxMhghftd _ Qlh[u h[jZah\Zeky kehc
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fhsghklvx Ihesbghc \ kzglbf_Ij Ij_[m_Ilky klhe_Ib_
ihl_jyg aZ h”bg ihe_\hc k_ahg Ih hp_gdZf ] _heh]h\
gZqZeb aZgbfzZlvky k_evkdhohayckl\ _gghc » _ylkevghkly
iZob\zavfeb j_db _" _]Jh”gh kghkbeb \ Fbjh\hc hjd_Zg hd
Ah\ | ihg\u Gug_ wlh dhebqg_kI\h hp_gb\Zxl ijbf_jgh \

Hkh[ _ggh ly  _eZy kbImZpby \hagbdzZ | dh]*@ kghkb
\_gguc kehc gh b fZl _jbgkdZy ihjh*Z gZlkhwlhjhg "hg |
gZkimiz | ihjh] g_h[jZIbfh]h jZajmr_gby \hagbdZ | Z¢
_klv kharZggZy q_eh\_dhf imklugy

AZljyag_gb_ hdjm Zxs_c¢ kj_"u bklhs_gb_ ijbjh~gu
gZjmr_gby wdheh]bg_kdbo klya_c¢c \ wdhkbkl_fho klZel
[e_fZfb RBb Ilg_eh\_q_klI\h [m”~_| ijh*he Zlv b”™Ib ih gug_
jZa\blby 1Ih _1h ]b[_ev dzZd kqblzZxl \_"msb_ mdiheh]b f
ihdhe gby g _ba[_'gZ

40 kf_jl_c \ fbj_ klyaZgu k wdheh]bqg_kdbfb ijh[e_fZ
hg gv \Z gh \gbdgmlv \ kmlilvhgpijye \fugadf ~ ijbgbgZ mol
r gby hdjm Zxs _c¢ kj_~u <k_f ba\_klgh qglh kemqgZ_ Iky
_]h e_qgzZl g_ hl Ihc [he_agb Lh "~ kzZfh_ fh _I ijhbahclk

DzZdh\u ~_ imlb j_r _gby ~Zgghc ijh[e_fu"

Ilh f_j_ Ih]l]h dzZd g_]Zlb\gu_ ihkeghBhklWdhgHBHjmg_ kdh]
jZ\gh\_kby klZeb ijbh[j_IZlv mgb\_jkZevguc oZhzdl_j
A"bfhklv kha"Zgby wdheh]bq_kdh]h ~“\b" _gby <hkha”Zgl
kl ¢ \dexgbebkv b gZklgu_ ij_"ijbgbfZl _eb iulEykv kh
\Zgby ih azZsbl_ ijbjh~uckijZXsbd® ihemqg_gb_ ijd[ueb b
fh ghklb _Jh hkms_kl\e _gby >ey j r _gby kh\j f gguo
ijh[e _f g _h[oh”~bfh baf_g gb_bg"mkljbZevghc pb\beba
gh\hc hkgh\u h[s_kI\Z ]*_ \_~msbf fhlb\hf ijhba\h”kl\Z
IN\hj_gb_ kms_klg gedudoqg_kdbo ihlj_[ghkl_c jZ\ghf_jgh_
gh_jZkij_~ e _gb_ijbjh”*guo b kharZgguo Ijm~hf [h]ZIklI

©HojZgm ijbjh~u y kgblzx »_ehf k\yluf Whikkle E E _|
0jZg_gb_ b mfgh  _gb_djZkhl Jh*"bgu?@ B k wlbf g _evay

AgZgb_ ijhkhikdxglg[s _kI\Z \ \hijhkZo wdheh]bb g_ k¢
ijh[e_f gh ih djZcg_c f_j_ azZklgxBl mdhmfglkkiygbh ~
eZxl b glh fh]lJeb [u k*_eZlv < _"~v m fgh]bo _kIZ "™ Ib \
lvy Dbf__Iky \ \b m fheh”h_ ihdhe_gb_ dhZkjbim ®Zevr_
| ¢ a”hjh\uo b djjhid&@g”"Z aZsblu hojZgu ijbjh2ru azZkl
"mfzZlvky b I _o dlh jZza z] dhklzj \ e_km dlh [jhkbe kb
\u[jhkbe fmkhj g_\ fmkhjguc ysbd B ]JezZ\gh_ j_ r_gb_
ijh[e_ttwlh h[s_Jhkm”*Zjkd\hggzZiyvjh\Zy ijh[e_ _fZ [ebrv kh
sZ ie_qh \ie_qh _z fh gh j_rblv
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M>D
H;J:;HLD: >:GGUO ;HEVRBO J:AF?JH< ;HE?? =]

G =GLHGH<
GZmgguc jmdh\b"bH<eWYGGBDH< dZg” | _og g9gZmd
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

Fghlb_ 1jBffgu_ kbkl_fu bf_xI nmgdpbx eh]bjh\Zgby
ehl]bjm_| jZaebqgu_ ~Zggu_ gZqbgZy hl kbkl_fguo hr
I _jkhgZevgufb ~Zggufb ihevah\zZl_e ¢ Ihkl_i_ggh KkZf
kmjkhf klzgh\blky bgnhjfZpby Kh \j_ f g f bgnhjfZpbb
[hevrihy\ley |ky ZdimZevgZy ijh[e _fZ h[jZ[hldbghevrbo
guo

;hevrhc ijh[e_fhc h[jZ[hldb [hevrbo h[tzfh\ ~Zgguc
[ukljZy h[jZ[hldZ o0jZg_gb_ b ij_"hklZ\e_gb_ bgnhjfZphb

P _evx "Zgghc gZmqgghc jZ[hlu y\ey |ky kha™Mgb _ ijl
I_qg_glkkihkh[gh]h [ukljh b m”~h[gh h[jZ[Zlu\ZIlv "&Zggu_ i
gu_ihevah\Zl e f

Hkgh\ghc Ze]lhjblf ijigp4fEZdhldZ ~Zgguo \ fgh]hihlhqgg
j_"bf_ HI[jZ[hlIdZ ijhbkoh”bl pbdebg_kdb ih IZdhfm ieZg

Rblugb ~Zgguo "h g_dhlhjhc ]jZgbpu
hjZ[hld&kgblZgguo *Zgguo \ gh\hf ihlhd _

LZdbf h[jZzawnfj _rzZz f ijh[e_fm [ukljhc h[jZ[hldb i_j_ i
gby b ©ml_gdb? ~Zgguo ba iZfylb HI[jZ[hlIdZ \ gh\hf il
kgblu\Zlv bgnhjfZpbx ijZdlbg_kdb [_a hklZgh\dly Dhg_o
_lky “hklb” _gb_ded@pZ&knZamevlZl_ ijh® _eZgghcjZ[hlu
| ev ihemqgbl nZce k h[jZ[hlZggufb "Zggufb

ljbkmlklI\m | \hafh gBhkivdb[g_kdhevdbo nZcfgh\ kjZan
J]hihlhgghf j_"bf_ih ko_ft ihhkZte<Z gmx jhev \dwlhc nr
pbb b]jZxl ©ljhnbeb?

>ey m~Ah[Kd[BIu [ueb j Zebah\Zgu ©ljhnbeb?2 qlh[u ijl
gh\hke[jZ[hld_ g_ \\h”blv iZpdf fhjph khojzZgblv :ZlZd _ |
ebah\Zgh j_~Zdlbjh\Zgb_b m~Ze _gb_ ijhnbe_c

< j_amevlZl_ ihemqgbehkv iheghp_ggh_ IH “ey hJjZz
h[tzfh\ "Zgguo Z Ebdj_r[wu ijh[e_fu [ukljhc h[gZ[hldDb
g _gby b ij_"hklZ\e_gby ~Zgguo

J _ihablhjbc k bkoh”~gufb dh”Zfb "Zggh]h ijhlhzffgh]h
kilmi_g \ k_Ib Bgl_jg | KWWSV . JLWKXE FRP +HY]\VT
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;?EY<KDBC = = D:IBLMEBG > <
"bwe_dljbqgikddtpZ_fhklb fZl_jbZeh\ \heghijh\h« (22
?G>BDH<: "HL<?GDH< K?J:;:?7< < : g
azZljzZl ijb dZiblZevghf j_fhgl_ fhklZ«««««««c««« 25
;?J?ADH | D \hijhkm kha”Zgby FIKM
we_dljhh[hjm~h\Zgby :DI Z\Ihfh[be_c k_f_cklI\Z F28
;?JG:>KDBC : < =b”*jZ\ebqg_kdbc 1ZjZg I

]bThjZkij_’\_ebI_ev««««««««««««««««««««««« 29
' HCQMD < < LIJRLWYBH ImIb khdjZs _gby
eh]bklbqg_kdkilc f_ gZ hkgh\_ fh”_ebjh\Zgby««««« 32
HCQMD < < Bamqg_gb_ b ijh]jghabjh\Zgb_ ki
mkem]b««««««««««««««««««««««««««««« 33

' HG>:J7?<: < > Kbkl _fZ gZdhibl _evguo kg _1Ih
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M>D
HJ=:GBA:PBY FHGBLHBOGHGLJHEY KH>?J@:GBY
BH=?GH< < >M;JH<?GD?

>= YKLJ?;H< 6&H<BDH<: H?J?FHLHK<
GZmqggu_ jmdh\h>IKBBB=:G dZg”™ ]_h]}] gZmd "“hp
B< RBEHK:
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

=hjh” Fh]l]bez\ b _]h hdj_klghklb jZkigehiZ gk&Z ifthev
\hlh [_j_1Z \ g_jl_ 1hjh~Z \ >g _ij \iz*Z | "\Z fZguo \h”"h
dZ k ijblhdhf Kljmrgy b > [jy J _dZ >m[jh\_gdZzZhy\ey Ik
dhf k “ebghc df b iehsZAvx \K*hk[h]Z kxdfj _~gyy b
gb gyy gZklv j_db jZkidheh JgZFh]lbez\Z KlZpbhgZjgu_ |
]b~rjheh]bg_kdbo ]Jb”jhobfbg_kdbo b ]Jb”jh[bheh]bqg_kdt
khklhygb f j >m[jh\_gdZ \ jZfdZo GZpbhgZevghc kbkl
hdjm Zxs_c kj_~u GKFHK hlkmlkl\mxl

< hlebgbb hl hklZzevguo h[eZklgmpepdplfyelyjFklbez\Z
0ZjZdl _jgh agZgbl_evgh_ dhebqg_klI\h \uimkdh\ Zdhee_ d|
gZebaZpbb \ fZeu_ \h~hlhdb [he_ _ \uimkdh\ ba d
dhgljhebjm _I|ky f g Q j_a g dhlhju_ ba mb\g _\u
s_kl\ey Iky b hiI\_~ gb_-glhkidbb\ghqgguo \h” jyVZ ij_"ij
Ibc ]hjh*rzZ GZ[ex™ _gby aZ dZqg_klI\hf ih\_joghklguo \h*"
g_jl_ Fh]lbe_ \Z ijh\h”ylky Fh]l]be \kdhc h[eZklghlr eZ[h]Z
g_kdh]h dhgljhey b eZ[hjZlhjb_c-FFREOMI©>hjjhNighylb_2

< jzZfdZo ijhggto bkke ~h\Zgbc h[ke_"~h\Zg nhgZklhd
\_ gdZ hl I_qgq_jkdh]h ha_jZ “h mklvy ijhZgZebabjh\ZgZz
]Jbg _kdZy kbImzZpby \ [Zkk_cg_j >m[jh\ _gdZ ih ~Zgguf
KI\Z \h~u \h*hlhdZ ~"ZgZ hp_gdZ khklhygby \jiMgaga j km
ijh\_~ gh dZjlbjh\Zgb_ \uimkdh\ dhee_dlhjh\ ~h "~ \hc
jmkeh j db DZd ihdZaul\Z | ZgZeba ihemqg_ggwo ~Zgg!
ghklguo \h” j >mJ[jh\_gdZ khhI\_IklI\m _| ghjfZlb\Zf dZc
\_joghklguo \h”guo h[t_dlh\ aZ bkdebhgbglyhfihgadhz Z
p_gljZpby dhlhjh]h m\_ebqgb\Z_Iky ih “ebg_ j_db b gZ
>m[jh\_gdZ f Ijh\ \ur_ k[jhkzZ DED ih ij Fbjg Z ij_
fZIb\ dZq_kI\Z \h”~u ih\_joghklguo \h*guo h[t_dlh\

DZd ihdZau\Z | ijzdlbdZ m\_ebbggdk\ |Zffimjgbr&kdhc
Ah ™~ \hc dZgZebaZpbb kl\yaZzgh dZd ijZ\beh khg_kZgdj
khf ohaJulh\uo klhgguo \h™ \ k_Ib ]JhjhArkdhc "h "~ _\hc
gZklghc azZkljhcdb \ ij_~ eZo ]hjh"Z
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M>D
M>:JGU? F?LH>U HHLDB IH<?JOGHKLGUF
IE:KLBQ?KDBEPNHIJFBIJH<:GB?F

: H :J@:GH<<FD:JG:Q
GZmqguc jmdh\h*bl=dJYyRDH<:
' 2?EHIMKKDHKKBCKDBC MGB<?JKBL?L

ljb m~Zjguo f_Ih~Zo h[jZ[hldb bgkljmf_gl jZ[hgb_ 1|
\ha”_ckl\mxl gZ h[jZ[Zlu\Z_fmx ih\_joghklv fgh]hdjZlgh
\ha”~ckl\by \ dZ ~hf pbde_ baf gy Iky

<b[jZpbhggh_ gZdZlu\Zzgb_ b \b[jZpbhggh_ \u]eZ b\
f_ Ih~"Zfb h[jZ[hldb ih\_joghkl_c ~_1Ze_c¢c iml_f oheh”gh
A nhjfZpbb 1jb \b[jhgZdZlu\Zgbb ihfbfh hk_\hcuih™~Zqgb
]leZz b\zZgbb bgkljmf* glihhfm d h[jZ[Zlu\Z_fhc ih\_joghklk
dhlhjhc kbehc khh[sZ_lkihRImaNgZlghgh_ i _j f s gb_ \”
N 1Zeb

ljb h[jZ[hld_ iehkdhc ih\_joghklb k I\_jrhklvx “~h
KI\_ bgkljmf_glZ bkihevam _ I|ky klZevghtjhgpZkkepggguc r
\ZxN\b[jhgZdZlu\Zgb_f 1Ijb bkihevah\Zgbb ~_ knbjbqg_kdr
dZ ba ZefZazZ beb “jm]h]lh k\ _jol\_j*h]h fZIl _jbz&éZzZ fh gh
\ joghklb \ukhdhc I\ _jAhkH5 & >Zgguc ijhp_kk gZaul\z
\b[jh\u]eZ b\Zgb_f

>jh[_kljmcgZy h[jZ[hldZ y\ekkhkyohi@dnh*ghc h[jZ[hldb
|ZeeZ ijb dhlhjhf ih\_joghklv ~ 1Zeb [hf[Zj"bjm_Iky fZ
jbg_kdbfb qzZklbpzZfb gZaul\zZ_ fufb ~jh[vx DZ "Zy qZklt
jyykv \ 1zl _jbze "~ _ckl\m_| dZd m”Zj _gb_ fbdjhkdhibq_
lhjh_ ijb\h”~bl d Z[gBahdZ ih\_joghklb fZl _jbZeZ g _[hevrl
gZldZ beb m]Jem[e _gby

>ey |lh]h gqlhJu fh]leh h[jZah\Zlvky m]em[e_gkZ ih\_j
eZ “he'gZ ih”*\_jlgmlvky ~ nhjfZpbb Ih” IZdhb ~_nhjf
\_joghklvx fZl _jbZe iulZ _Iky \_jgmlvky d bkohwdiffrm khl
ih” h[jZah\Zgghc ihemkn_jhc » _nhjfbjh\Zggh]h fZI_jbZ
kehc k \ukhdbfb k 'bfZxsbfb gZijy _gbyfb

ljb mevljZza\mdh\hc hdgX[hid _glm ihfbfh KklZlbqg_kc
gZ]jmadb khh[sZx| “hihegbl_evgh meviljZa\mdhha_ dhe
18+ d=p ZfiebIlm”™Rkc fdf LZdbf h[jZahf bgkljmdé_ gl ih?
ki\b_f klZlbg_kdhc b agZgbl_evghc m~Zjghc kbeu kha”?
ghc kbkl_fhc ieZklbq_kdb ~ _nhjfbjm_1| ih\_joghklguc k
_fhc " _1Zeb
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M>D
:GLBDJBABKG:Y KLJ:L?=BY J:A<BLBY
G: I1JBF?J? :<LH;MKGH=H | REBD=BE?<:

H< OF:?<: kK PMF:J?<
GZmqgguc jmdh\h"~| Kevw HM O H
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

‘\Ilh[mkguc iiZjd Fh]bezxZdjmig _cr__  Z\lhljZgkihjlgh
ij_"~ijbylb_  Fh]lbez\kdhc h[eZklb eml hHhkd\eyxs i
j_\hadb iZzkkzZ dZh\f\]hjh4 ]bhg

H:H ©:\lh[mkguc iZjd2 hkms kl\ey | khpbZevgh agZq
iZkkZ bjh\ \ ]Jhjh~kdhf ijb]lhjh*rghf f "“m]hjh”~g_f kh|
h[ _Kki_gb\Z | ljZzgkihjlgh_ h[kem b\Zgb_gZk_ e lgby k ij_
pbZevguo ]ZjZglbc b ev]hl

GXZ ]lh”rgyrgbc k\pef\khklz\_ zZ\IhiZjd DfIh[imk h
kem b\Zxsbd ""mgZjh~guof_""m]hjh”*gboijb]hjh”*guo
b45 lhjh~kdbo fZjrimlh\

?° _~g \guc ijh[_]1 khklZu&kdfl ?° ~g \ghhjgpZkdb _
fZjrimlu hjily zgghklvx df \uoh”bl Z\Ih[mkh\ Djhf_ Ih]h
Z\lhizjd hkms kl\ey | aZdZagu_ |Imdkkklhpgkkkddg@ai p \h
db iZkkZ bjh\ dZdbihjbb ; eZjmk&®dZ 8Z4d"beu

gZeba j_amevlZlh\ hkgh\ghc ~_yl evghklb ihdZaZe
ijh~Z b ijh_a”guo [be I|h\ iheghklvx ihdju\Zxl jZkoh”u
Zfhjlbazpbx b j _fhgl azZjzZ[hlgmx ieZlm D Ihfm ~_ ~h
mkem]Zfb ihfbfh k\h ¢ hkgh\ghc ~ yl evghklb w\eyxlky
| evghklv hk\b” | evkl\h\Zgb_ gZ "himkd & pfabg xjb"
kdbo ebp ijh\ _jdZ | _ogbq_kdh]h khklhygby Z\lIhfh[be c
ebgbx j _fhgl b 1 _ogbqg_kdh_ h[kem b\Zgb |I|jZgkihjlZ Xx]j
abg _kdbo ebp ]Jhkm~2ZjklI\_gguc | _ogbqg_kdbc hkfhlj IjZi
gZ “"bzZ]ghklbg_kdhc klZgpbb

L fg of hjl]ZgbaZpby ih nZdIm y\ey Iky m[ulhqggh
\ fej” | ljbgbgu IZdhc kblmZpbb \b”ylky \ kbevghc
km[kbrbjh\Zgby ba ]Jhk[x~" |Z gZebgby \ ihevah\Zgbb
ithrjza”_e _gbc dZd h[s_"blb_ b klheh\Zy IImi4d\Hijbgbgh
kmlkl\b_ kh[kI\ _ggbdzZz B wlh g _kfhljy gZ Ih HgHlh Z\lhiZz
JZafulZy kljmdImjZ Zdpbhg jghlh dZiblZeZ gZ [hevrbg
dh]~Z g_ knhjfbjh\Zg dhgkheb”bjh\Zgguc fhlb\Wwjh\Zgg
\uc j_amevlZl wnn_dlb\guc kh[ku\ Ipgbld\u@ediket dlb
\eZ™ evpu Zdpbc ~Ze db hl mijzZ\e HbkmijkIAbjbyiinnf_
Ib\gh]lh kh[kI\ ggbdZ y\eyxs ]Jhky kg\NZIkIhhof kdlgd j ku
dhlhjhfhz ~helh\] f ggh gklZ[jZeMblb ij ~ijbylby Ihjfh:
jughggh_ j_nhjfbjh\Agmljbnbjf_gguc f_g_"~f_gl gZ m
1j_"ijbylby
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M>D
IJH;E?FU KHA>:GBY B NMGDPBHGBJH<:GBY [J?>1JBY
< KH<J?F?GGUO MKEH<BYO

>< YGQ?GDB >M>DBG:
GZmqgguc jmdh\h"PIKew>G?GRIAg”® wdhgrhgZmd
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

Fbjh\hc hiul ihAMNZ I qlh ij_"ijbgbfZlzx\eAlgl\lcrbc
we f gl jughqghc wdhghfbdb [_a dhlhjh]l]h g_G&h™ | ]Z
\ZIvky Thkm~Zjkl\h

Bamqgb\ ijh[e_fu kha”~Zgby ij_"ijbylbc \ J_kim[ebd_
\gk _gu ke_"mxsb_ij_~eh _gby

hf _gblv |Ij_[h\Zgb_ ih ijh\_jd_ kh”_j Zgby mqj_"bl._
f_glh\ \\ _Z2y\lal _evguc ijbgpbi j_]bkljZpbhb

gbablv jZzaf | J]hkm~Zjkl\ _gguo ghlZjbZevhQuo ihre
kljzpbb Z 1Zd _ khdjZlblv i_j_q_gv "dom§ hgZhblz Ejv ¢ m x
]h aZ\_j _gby

3) khdjzZlblv dhebqg_klI\h “hdmf_glh\ ij "klZ\exy _fuo \
sbc hj]Zg b \\IZdbdZkigu_nhjfu *ey hklZ\rboky

4) khdjZlblv i_j_ g _gv hkgh\Zgbc ey hldzZazZz \ j_]bkljZ]

:gZebabjmy nbgZgkh\h_iheh  _gb_ij_ "gjbydbmRekh\j.
\byo fh gh \u”_eblv jy™ ijbgbg dhlhju_\ua\Zelg [Zgdjh
kI\Z

Rgh\ghc ijbgbgWhklg [h\Zgghklb ijh*"mdpbb~y\ey Ik
e_ggh_\g_"j_gb_ GLI Wlhbig&blkhdh” gqlh [hevifbfkl\h
ijbylbc m[ulhqgu_ b g_ jZkihlezZflZx1ey kmhj jr_gkl\h\Zgh
| ogheh]bc ba]Jhlh\eugbgbly dhAq kI\Z ijh*mdpbb

tgljhev jZ[hlgbdh\ <kz gZs_b qZs_\ KFB fu keul
ijh' mdpbb beb j_kmjkh\ ij_~ijbylbc

gljZfhlgh_ieZgbjh\Zgb_ Ij_"ijbylby k aZ]jm  _ggu
g_ i KklzZzxl ijhba\h”*blv ijh*mdpbx

jh[e_fu k jZ[hgbfb Z bf_ggh bo fhlb\Zpby Fheh?"t
g_ ohlyl hIrz\Zlv k\hbo mkbebc jmdh\h*kI\mykv | _
leZlZ "ey RkbgZdh\Z h~”ghc ki_pbZevghklb
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M>D
L7?20GHEH=BQ?KDB?” BBAIJPBHGGHOGHEH=BQ?KDB?
HKH;?GGHKLB <HARB?>KIG?PG A>:GBC
BA DIMIGHIJ:AF?2JE&UB?WLH<

>> YGH<BQ
GZmqguc jmdh\H bl =¢MEMRDHKZg” | _o0g 7g¥gmd
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

<gZklhys_ _ \j_fy \ kljhbl_evghf ijhba\h”*kl\_ hkh[_¢
djbl _jbyfb yl\eyxlky ijh~he bl _evghklv \ha\_~ gby a”Zg
\ha\_”~ gby \ebyxszZy g_ihkj_~klI\_ggh gZ klhbfhklv h]
Ijb \ukhdhf dZqg_kI\_ “he " gZ [ulv fZdkbfZevgh f_gvr_c

Bkke "h\jAighd kljhbl_evguo fAluyk@®hyglh kZfufb
\hklj [h\Zggufb ijb \ha\_~ gbb kl_g ijhfure_gguo a”Z¢
dbjibg "~_e_ah[_lhggu_ dhgkljmidgoleb kwg”\bq

JZkkfzljb\Zy | _ogheh]bqg_kdb_ b-1hop]dgealdgbkddh
hkh[ _gghkd&h Yh gby dhgkljmdpbc kIl _g ijhfure_ggh]h a”Zz
g_ggh]lh ba “Zgguo kl_gh\uo fZl_jbZeh\ mklZghMbeb ql
guf \ZjbzZglhf \ha\_~ gby kl g y‘ve¥glkebdWg \bg@gbdh
wdhghfbg _kdb_ihdzZazZl _eb [he (IZ[jd\e _dZI|l _evgu

LZ[lel. K\hAgu_ ihdZaZl _eb | _ogheh]bq_kdbo b wdhghfbq
\hal\_~ gby kIl _gh\uo dhgkljmdpbc h[t_dlZ

FZI _jbzZel Ghjfzhb| Ghjfz\b H[sZy Kj_~g_| Klhbfhk
kl gh\hc|gu_aZlg|gu_ aZzZljlijh”™e gbkeh | jZ[hl | 0
dhgkljmd| lu ljmi fZrbggh]l "bl_e JZ[hqgb| ]
jZ[hgbo | \j_f_gb ghklv g_e
q_<€ fZr-q jZ[hl ~
Dbjibqg 2 378,7 280,06 14 4 1 970549,7
@ _e_ah] 4336,6 1039,9 19 4 1 482093,6
lhggu_
iIZg_eb
Kwg”ibq 398,3 11,43 9 4 1445701,9
iIZg_eb
Gh b m kwigZzZdbegb dzZd m ex[h]h kljfBbljeZgh]h klv
k\hy keZ[Zy kdwijingz k1Z kludh\ Hkgh\gu_ | _iehihl_jb ijt

\ f_klZo kludh\ \ k\yab k wlibf fu ij ~eZ]Z _f bkihevah\
e g2 dhlhjZy h[_ki_gbl \h~Ahg _ijhgbpZ_fhklv b g_ijh~m\
| f kzfuf h[_ki_qblvrgdbfheve _dZl _evghklv \ bkihevah\:
dzq_kI\_ kl_gh\h]h fZl _jhiZgZ &kwg~\bq
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M>D
BKKE?>H<:GB? NHG>H<H=H JUGD: K IHFHSVX
BGNHIJF:PBHGGUO L?0GHEH=BC

L< ;:@?GHc<
GZmqgguc jmdh\h"®| =eG/: KX®Zg”® wdhg *"g@gmd
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

< kh\] _f _gogwkeh\byo wnn_dlb\gZy jZ[hlZ gZ hgj]Zgbah
d_ p_gguo [mfZ] ij_"iheZ]Z _| ijbf_g_gb_gZmdh_fdbo |_
b ijh]JghazZz dhebq_kl\_gguo o0ZjZdl_jbklbd nhg/.kh\uo b
ithevah\Zgb_ ijbdezZ”~gh]lh ip]jEiffghgby Zjk _gZeZ fzZI|_fZ
kdbd bgnhjfZpbEgg@reblbg_kdbo | _ogheh]bc hjb_glbjh\
nhjfbjh\Zgb b wnn_dlb\gh_ mijZ\e _gb_ bg\ _klbpbhgguf
ih\urzZxs fky mjh\g_ hj]l]ZgbaZpbb jugdZ b ~ kldhc dhgd!
[Zgdh\ bg\_klbpbhgguo nhg”h\ b dhtiZQgd& [hZddkel IglZ
ithevah\zZgb_Z”~ d\Zlguo kljZIl _]bc mijZ\e _gby dZiblZehf
azZ™"Zq_c

JZa\blb_ | _hjbb \_jhylghkl_ ¢ fzZIl _fZlbg_kdhhkh klZIbk
\Zgb_ klhoZklbg_kdh]h bkgbke _gby gZjy”m k ihZ\e _gb_
gb _f \ugbkebl _evgud KjIhARh\ ihal\hebeh \h \lhjhc iheh\b
\ dZ jZkkfzljb\Zlv gh\u_ deZkku aZ”~Zq k\yaZgguo k fl
gZgkhwhlhghfbq_kdbo ijhp_kkh\ D gZklhys fm \j f gb |
p_euc [ehd gZmgguo “bkpbiebg hlghkysboky d nbgZgk
b bamqgZzxsbwdhghfbqg_ kdb _ fZzl _fZlbg_kdb_ - bgnh
ZgZeblbqg_kdb_ b bgu_ | _hj Ibg_kdb_ b ijbdeZ”gu_ Zki
\hijhkh\

< jZ[hl_\u”_eyxlky "\Z gzZijZz\e_gby bkke_"h\Zgbc h
gZ g_ihkj_~klI\_ggh_ bkihevah\zZgb_\ ijZdlb&_ hbgZgkh
\h_ gZijz\e_gb_ hilghkblky d jZajzZ[hld_ Zdlb\gwo kljzZI_
|Zevguo kj_~kI\ mijZ\e _gby \eh  _gbyfb \ hI* _evgu_ nh
<lhjh_ gZijZ\e_gb_ hlghkblky d I _hjbb ihjln_evguo bg\_
bkke "h\zZgby khklhbl \ ZgZebmannktdlBdmigahh g@bc \ jZ
ebqgu_ ZdIlb\u k mqg_Ihf bo \azZbfhl\ebygby < gZklhys_
ihiuldZ \ hij_~ e _gghf kfuke_ h[t_"bgblv "\Z hibkZgguo
: bf_ggh \\h~blky ihgylb_ kbgl_abjh\Zggh]h nbgZgkh\Fh
ij_"klZz\eyxs _]h khhhdeaighklv nhg”"h\h]h Zdlb\Z b_Zdlb\ght
]bb _]1h bkihevah\Zgby

JZajZ[hlZg ijh_dl wdhghfbq_kdh]h gZijz\e_ghby ih jZ]
fb bgkljmf_glZfb gZ [bj Zo \k_o kljZzg p_ev dhlhjh]h h
kKI\ _ggmx j _ZebaZpbx b _c djmiguo b]jbdd¥@Z nhg”~h\uo
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M>D
J:KQ?L >HIHEGBL?BVHAH<UO G:=JNMAKHKL LA
J:> BH:DLB<GH=H AAGPGBY KLIJHBL?EVGUMB:EH<

K: ::J:GH<KDBC: :EMDVYGKDBC
GZmqguc jmdh\h~<oEM¥ dZg2o kgZmd “hp
" ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

JZ "bZphihg aZ]jyag _gb_ kljhbl _evguo fZl jbazrh\ fh
keh\e _gh g_ Ihevdh _]h ijhbkoh ™~ gb_f gh b ijb\g_k_
hdjm Zxs ¢ kj_~u jZ"bhzdlb\zguwdjyagbkle ¢ GZfb gZq
bamqg_gb_ \hafh gh]h \ha”_ckl\by kljhbl _evguo fZl jbZ
geh\ _dz < i_j\mx hq_j_"v jZkkfzZljb\zZ _Iky jZz"bhgmdeb
bl _evguo fZl_jbZeh\ b mjh\_gv ZdIlb\ghklb kh”_j Zsboky
ljb \ukhdhc dhgp_gljZpbb gmdeb”~h\ nzZdlhj bo hha” _ cKkl
fh \ebylv gZ dZgp_jh]_g_a m gZk _dhgihyf dkgblgvamxs_
kljh_ggu_ ba \ukhdhzZdlb\guo fZl_jbZeh\

P_evx jZ[hlu y\eyehkv bamqg_gb_ khklzZz\Z b mjh\gy .
] gguo b _kl_kI\ _gguo jZ"bhgmdeb”™h\ \ kljhbl _evguo f.
\hafh ' guo “hihegbl _evguo “hah\uo gZ]jmahd gZ bl _e _c

?kl_kI\_ggyZ*bhgmdeb”u ihklhyggh ijbkmlklI\mxIl \
hdjm Zxs _c¢ kj "u b bf xlI "ebl evgiheemjZkhBE"Z
(***Th =+ o0®e FPPRaz e | >Zggu_ gmdeb”™u yeyxlky
gbdzZfb dzZd dhjimkdmeyjgh]hqgbllemg_ d¢bg b. hhegh\h]
baemqg _gb_ MdZaZggu_ baemq_gby hiZkgu b ijb \g_rg
\ha”_ckl\bb \ k\yab k g_f g _h[oh”~bfh ~_kldh dhgljheb]
N j7Zgby “"Zgguo gmdeb”™h\ \ hdjm ' Zxs_c¢c q_eh\hdZ kj_ -
f s gbyo ijh\h*bl agZgbl_evgmx gZ&bgbbamdZ&Zgguo
lhggbdh\ jZ*"bhZdlb\gh]h baemq_gby fh | g_]1Z¥b\gh kd
gbb a”hjh\vy b ijb\_klb d hgdheh]bqg_kdbf aZ[h& _\Zgbyi
\_ gby jZdh\uo aZ[he \Zgbc gZijyfmx azZ\bkyl hl \j f g
kmffZjghc Zdlb\ghklbejWo\hgnd \ur_ hlf_g_ggu_ ihdZa.
| f\ur_ jbkd g _]Zlb\guo \ha” ckl\bc

Ke_ _m_| hif_Iblv qglh fZdkbfZevguc \deZ”~ \ ih\ur_ghb
D \ gZklhys_ _ \j_fy _lh \ha”_ckl\b_ \ J kim[emd_; e:
_lky < Ih _ \j_fy azZ kq_l jZzhjZpHjub gh®e] aguo bkdhiz
fuo _]h ijbkmlkl\b_ \ Zgljhihkn_j agZqbl_evghmm\_ebq
I g_"hhp_gb\ZIlv _]h \hafh 'guc \deZ” \ *hah\u_ gZ]jmat

Hp _gb\Zy mjh\ _gv \dezZ”"Z jZaebqgguo kljhbl fevguo f.
fZjgmx jZ"bhzZdlb\gmx gZ]jmadmhl|f_Iblv qglh bf _ggh s_|
k _jhlh ]JjZzgblz bf_ | fZdkbfZevgh_ kh”_j Zgb_jd”*"bhgm¢
kbfZevgmx “hah\mx gZ]jmadm

16

" gb_ gz \_~hfuc \Ze i_j_"~Z Iky k ihfhsvx kZl _meblZ
xs_]h k \gmlj_ggbf \_gphf \ _~hfh]h \ZeZ

I = & 7

[

Jbk KIjmdimjgZy ka\fzfylark[qZlufb \_gpZfb

ljb bkihevah\Zgbb ~Zggh]h kljmdImjgh]h \ZjbzZglZ 111
j_"mpbjmxsbo f oZgbafh\ kms_klI\m_| \hafh ghklv ~hkl
agZq_gbc i_j_~Zlhgguo hlghr_gbc Hkgh\gh_ ijbbfms_k
Zglz 111 i_j_" ba\_klgufb itkdhogdlgl jZImj_  wdkp_gljbdr
b ij_ p_kkbhggufb i_j ~ZqZfb aZdexqZ_Iky \ bkihevah\Z
| ogheh]bgguo \ balJhlh\e _gbb w\hev\ glguo ijhimbe _c a
\Zgby am[gZluo \_gph\ p_gljZevguo dhe_k gZ \gmlj_gg
b gZjm ghc &hlddkqgih\ _joghklyo
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Jbk Dbg fzlbgq_kdzZy ko fZ ieZg lZjghc k_gzjidgh |biz

fb b \gmlj_ggbfb aZp_iet\ghyghc \Zedhjikn3 £tp_gljZevgh _
dhe _kh k gZjm gufb amk[Myfdebtdhe kh k \gmlj _ggbfb am[vy
6 t\h"behx\uoh”ghc \Ze i _j ~Zqb

>hklb™ _gb_ fbgbfZevguo ]Z[Zjblguo jZaf _jh\ j_~"mdlt
iml_f hi[hjZ 1Zdbo \ZjbZglh\ ieZg_IZjgud|_ki qlg\Zxhlhjt
fZdkbfZevguc dbg _fZlbg_kdbc wnn_dlI

GZb[he__ ijb\e_dZl_evghc k Ihqdb aj_gby ~“hklb™ _gb
dbg_fZlbgq_kdh]h wnn_dlZ y\ey Iky ieZg |ZjgZy wdkp _
Ibiz -B <ukhdbc dbg_fZlbg_kdbc wnn_dl ieZg_I|Zjguo v
I _j”2Zq IbiZGD'hklb]Z _Iky ijb gbadbo agZq_gbyo DI> G.

I _j_~Zlhgghf highr_gbb [he_ _ DI> j_~“mdlhjh\ hkgh\:
I _j_"~"Z2qZo g_ ij_ \urZI_Lb bkihevah\Zgbb i _j ~Zgqb "Zggh
g_ \hafh gh “"hklbgv Ij_[m_fuo agZq_gbglZXuodihg h\] K\

hg j_ " g_ |ha\hey_l rbjhdh bkihevah\Zlv bo \ f o0Zgl

jZaebqgh]h gZagZqg_gby

;ueh ij_"eh” _gh ih\ukblv DI> wdkp_gljbd@&\umolifj ~Zc
gZdeth wdkp_gljbdZ d hkb \jZs _gby \ _"ms_]h b \_~hfl
I _JjbcH kljmdImj_ieZg 1Zjghc ij_p_kkbhgghc i_j ~Zc

GZ jbk ithdZaZgzZz "\moklmi_gqZlZy kIdeIqugZy ko _
k dhgbgpbebg”rjbg_kdbf ij_p_ kkbhgguf aZp_ie_gb_ I J
i_j_~Zgqb khklhbl ba g_ih*\b ' gh]h dhe_kZ klj\rgrlmlj_ gbf
e f k gbkehf am[v_\] b kZl eeblgh]h dhe_kZh k gbk
jZy klmi-dwa dhe_kZ k \gmlj_ggbf am[qZIuf ijhnlve _f Kk
\'] b kZl_eeblgh]h dhe_kZ k gbkehf am[v_\ ] <oh”
ey_| kh[hc djb\hrbi Z AvodgMgkem bl dhe_kh \lhjhc k
gb " _kldh k\yaZggh_ k \uoh”~guf \Zehf i_j ~Zmb <j
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M>D
FH>?JGBA:PBY KL?G I:G?EVGUO >HFH< K?JBB

<< ;:RDBJH<: K QBKLH<
GZmgguc jmdh\h~<blIEEOB®H<BQ
7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

Hkgh\Zgb_f ~ey ijh\_"* _gby jZ[hlu y\eyxlky

1) ibkvih JMI ©BgklbIml ; _e]hkijh_dI® h ijbgpbibZev¢
ghklb ijbf_g_gby “hihegbl_evgh]h \g_rg_]h ml_nre_gby |
dZImjgZy kbkl_fz2 k p_evx jiibgekdhpgbyHijhlb\Z2 gby i
g_evguo kl _g k_jbb \uimkdZ fhc H:H ©Fh]bez\kdbc :
fhlh ijb\_~ ggh]h khijhlb\e _gby “gA fKg <l f

2) ibkvfh =MD>IBI ©BgklbIml ©Fh]bez\k_evkljhcijh_dl
Abfhklb ijh\_~ gby “hihegbl_eviqubijZkqgellg\ox igb\_~
gh]lh khijhlb\e _gby | iehi_j ~Zqg_ maeh\ kludh\db |Zg e
kh\ b m]Jeh\uo ahg

< jZfdZo ij_"~klzZ\e_gghc jZ[hlu jZkkfhlj_gh dhgkljmc
gb_ih ml_ie_gbx klZg”*Zjlghc iZg_eb k_jbb g_kdhevd

tijb bkihehNZgbb \g_rg_Jh ml_ie _gby IbiZ ©ez]dZy
kbkl_ fz2

tfbg_jZeh\Zlgufb ieblzfb ©;?EL?12 fZjdb N:K:> I h

ff ijbde__ggufbh#dgih\* de_ _\uf khklZ\hf ih"KEh
gbl _evgh aZzZdj iezggufb ihebijhibe_gh\ufb ~x[_eyfb Kk
]\hayfb k | _jfh]lheb\@&Zsbszggufb Zjfbjh\Zgguf b-~ dhjZI
aZsblgkfehyfb LZd _ ij_"eh  _gh dhgkljmdlb\gh __ j _gb
gbx \_jog_]h b [hdh\h]h hildhkh\ hdhggh]h ijhzf@ Ijb ihi
guo iebl lhesbghc ff

< oh”_ jZ[hlu [ueb \uiheg_gu

1) | iehl _ogbq_kdb_jZkqzlu mqzZkldZ gZjm ghc kl _gu
k _jbb [ _ a ml_ie_gby b ml_iezeggddd3 ih LK Iph
| evgZy | _iehl_odibdZewgly _ ghjfu ijh_dlbjh\Zgby?2

2) jZkqzl I _fi_jZImjguo ihe_c \ k_g_gbb \ _jog _]h b [h
hdgggh]h ijhzfZ ih k_jbb [ a "hihegbl_evgh]lph ml_ie_
ghl]h k bkihevah\Zgb f ijh]jzffghRgleutd h fh &gt kZy @hZ
f ITh”_ dhg_gguo we_ f _glh\

3) jZkqzl |I_fi_jZImjguo ihe_c h”ghjh?*gh]h mgzkldz |
ijh\h~guf \dexq_gb_f 2ely djfie _gby ml _iebl_ ey

Ilh j_amevlzZIzZf ijh™ jEKgglhd k® _eZg \u\h” ImiZie gb_
©ez]dZy rimdZIimjgZywhiblkl [kZ®m | ~ ckl\mxsbf ghjfZf &
lj_[m_1 \g_k_gby baf_g_gbc \ Ibih\u_ dhgkljmdpbb b
a"Zgby

17



M > DB36.226
HP?GDG:EH=H<UO >HOH>H< MIE:QB<:?FUO < ;X>@?
FH=BE?<KDHC H;E:KLB

B K?>G:Y
GZmqgqguadh\h*bl ewHERBH<:
' 7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

;X" | Fh]lbe _\kdhc h[eZklb nhjfbjm_Iky aZ kq_| ke _
"hoh”h\ gZeh]h\uo g _gZeh]h\uo ithiKlnmi\dhagba”gueZ\gZ)
jhev \ nhjfbjh\Zgbb [x~" _1Z Fh]be_ _\kdhc h[eZklh ijbgz”"
\uf *hoh”"Zf

< h[eZklghc [x* _| Fh]be \Z ihklmiZxl ke ~mxsb_
gZeh]h\uo “hoh”h\ gZeh]b gZ “hoh”u b ijbJuev gZeh]b
gZeh]lb gZ Ih\Zju mKémpb Z 1Zzd _ ~jm]b_ gZehllb k[hjt
gu JZkkfzZljb\Zy h[eZklghlk]bxe® \kdhc h[eZkib aq]
fh gh ijhZgZebabyméZhkimie gby j _kim[ebdZgkdbo gZeh
ohr"gmx qZklv [x*" _1Z

KlIjmdImjZ gZeh]h\ \ jZaj_a hkghigdqgbl&”Jfjuoii \ m

[x* | Fh]l]be \kdhc h[eZklb ij ~klZ\e gZ gZ jbk
100,00%

80,00%

60.00% 53,52% 55,01% 54.34%

41,49% 38,60% 40,79%
40,00%
0, -
20.00% 2% 0.62% 14% 2 25% B4% 6 040
0,00% -
2013 2014 2015

B GZeh]lb gZ “hoh”u b ijbfGeneh]lb gZ kh[klI\_gghklv
GZeh]b gZ Ih\Zju jZ[hmu>jmkbm]dZeh]lb k[hju ihreb

Jbk KljmdImjZz gZeh]lh\ \ jZaj_a
[XxA> | Fhlbe \kdhc h[eZklb

Bkoh”y bd fbkgh k®_eZlv \u\h® qlh gZb[hevrbc m”"_e
gZeh]h\uo "hoh”"ZbzZ [Eh]be_\kdhc h[eZklb azZgbfz_ | ih
©GZeh]lb gZ Ih\Zju mjkZgmlbdo 28 LzZzd azZ itjbh4] hgZz
gZoh”bezZkv gZ mjh\g Wlh k\yazZzgh k \ukhdhc ~he_c \ |
gZeh]lZ gZ “h[Z\e_ggmx klhbfhklv

< |Z[e 1j_"klZ\e_gZ "~bgZfbdZiegZhh\fum \ [x*" _|
Fhl]be_\kdhc h[eZklb aZ ZgZebabjm_fuc i_jbh~*

_ hkgh\guo ih*]jmii
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M>D
:G:EBA DHFIHGH<HQGUO J?R?GBC J?>MPBJMXSBC(
F?0:GBAFH< K LBOHOH>GUF <J:S?GB?F <UOH>GH=H

> Y YDM;H<BQ
GZmqgguc jmdh\h*bEJHFUDXy | _og gZmd ijhn
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

<h fgh]bo hljZkeyo ijhfurek ggwkdih]bh ohayckWMZ ijbf_
xlky ijb\h~*gu_ f _oZgbafu k Ibohoh~guf ~\b" _gb_f \_~h
dhlihjuo h[_ki_qgq_gb_ Ij_[m_fh]lh dhwnnbpb_glZ \_"mpb]j
ey |lky aZ kg_| thke_~h\Zl _evgh]h kh_~bg _gby g _kdhe\
guo Ibih\ i _j ~"Zqg gZihlke j*h\Zl _evgh_ kh_"bg _gb_ q_]
p_ighc i_j ~Zgb DZd ijZz\beh \ IZdbo kemquo Ijb\h
bf_ xl azZ\ur_ggu_ fZkkh]Z[Zjblgu_ iZjZf_lju gbddmx f_o
ANZgm b \ukhdmx k_[_klhbfhklv balJhlh\e _gby

Kgb _gb_ k_[_klhbfhklb ba]lblht*gueby o0jZgbafh\ \h
fh gh iml_f ihke_"h\Zl_evgh]h gZjZsb\Zgby \ukhdhl_og
"mpbjmxsbo fh*me_c¢ leZg |ZjgZy i_j_"ZqZ jbk yley
\uiheg_gghc ih kot fk gZjm gufb b \gmlj_ggbfb azZp_ie.
ljb hrghklimi_gqgZlhf bkithed jghhlZz | ke _"mxsbf h[jZahf
"ms_]h \ZeZ \jZs_gb_i_j_ ""Z |ky gZ p_gljZevdph_dhe_
fh~r _ckl\m_| k ijhf_"mlhqguf dhe_ khf kZl _eeblZ Z h”gh\
xsbf \ aZp_ie_gb_ k p_gljZevguf dhe_ khf k \gmlj_g
" _kldh k\yafZggdhjimkhf i_j ~Zqgb <jZs_gb_ k &@zZ"Zggu:
_glhf j_"mpbjh\Zgby kgbfzZ _ Iky ijb ihfhsb \h*"beZ dh|

\uoh’\guf \Zehf i _j ~Zqgb 1ljbg_f i_j ~Zlhggh_Imghr_gb
I _gb "Zggh]h \ZjbZglZ iezZg _|Zjghc i_j_"~Zqb imekqgblu\Z_
u 1l %
4, (1)

1" 1 pbs3xtgbkeh am[v_\ p_ gIJZevguo am[gZluo dhe k b
\gmlj_ggbfb am[vyfb khhI\_IklI\_ggh

LZdb_i_j ~"Zgb g_ ihalheyxsb_"hkibbg]ZBibagkkdih]i
wnn_dlz gZ h~rghc klmi_gb Dhfihgh\dZ j_"mpbjmxsbo m
i h fh’\mevghfm |jbgpb|m I ~ey ~hklb™ _gby Ij_[m_fh]t
highr_gby ~h[Z\ey_ |ky g _h[oh~bfh_ dhebqg_kl\h Hh"me _c
juo ij_"klzZ\ey | kh[hc h”igm_k¥kmb gke ~m_| aZfglblv ql
guc imlv khijh\h"~Z |ky m\_ebqg_gb_f hk_\uo jZaf_jh\ i
T [uIv wdhghfbqg_kdb hijz\~"Zgh ijb gZebgbb kihI\_TkI\
]bc \ mkeh\byo fZzkkh\h]h ijhba\h”~klI\Z H~*gZdh nggh |
_fe _fh ney [EldZ gh\h]h f_0Zgbqg_kdh]h mkljhckhZ hkh]
\byo " _kldhc wdhghfbb nnggkh\uo j_kmjkh\
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G:1J:<E?GBY KH<?JR?GKL<H<:GBY
KiULH<HC >?YL?EVAGHKLIBBYLBY
G: 1JBF?J? A:H KI ©KHIHL?DK?

F: XJQ?GDH<:KY ;M;GH<:
GZmqguc jmdh\h’B | DeHVFKIH <:
" ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

Kh\ _jr_gkl\h\Zgb_ k[ulh\hc iheblbdb ex[h]h ij_"ijby
k j_ r _gb f fgh]bo hj]J]ZgbaZpbhgguo b ijhba\h”?kl\_ggu
jZ[hlz azljz]lb\zZ_| jZaebqgu_ Zki_dlu ~_yl _evghklb ij_-
fghlhgZijz\e _gguc oZjzdl_j ; a fhgblhjag]d d2kqg glikdhc
k ihlj_[bl_eyfb g_evay hjJ]Zgbah\ZIlv k_jv_agmx k[ulh\i
Ij_"~ijbylbA:H KI ©OKhihl_HRbf ba \Z g_crbo mkeh\l
klZ[bevgh]h nbgZgkh\h]h iheh  _gby ij_2ijbylby \ kh\j_f_
yley |ky q_IldZy hj]ZgbazZpbpygZiag HikmlklglhfZgby d
aZ"he _gghklb ihdmizZl _e ¢ b aZdZagbdh\ fh | Kkijh\hg
kj ~kI\ "~ey ih]Zr_gby k\h_c azZ”he _gghklb i_j_~ i
[x* _Thf khljm~rgbdZzZfb

>ey kgb™ _gby ~ [blhjkdhc aZ”*he  _gghklb ij _"ijbylbx
djzlqZcrikkjhdb hilbfbabjh\Zlv mkeh\by ijh\h~bfuo k*_
aZdexg_gbb ~“h]h\hhRE gZ iijjjh"m7dpegZz klZlIvhiigZ1Z Z
ih “h]lh\hjzf azdmkhdgdZ iezZl "Z

lh\ur_gb_ dzZqg_kI\Z ijEvkdpbdh_ gZijZ\e _gbg kh\ _jr
kiI\h\Zgbjpulh\hc ~_yl eeg[hho ij_ ~ijbyHkygh\ghc ijh[e
fhcA:H KEKhihl _&dk\ey Iky \ukhdbc mjh\_gv baghkzZ Zdlb
hkgh\guo ijhba\h”klI\_gguo nhg”h\ [Ih”*"Z\eyxsZy qZklv i
| ogheh]lbq_kdh]h h[hjm~h\Zgby ij2uddblygagdb ghAedhkl
jZevgh mklZjeyvdimkdZ dZq_kI\ _gghc dhgdmj _glhkihkh]
hfgh\e _gb_ hkgh\guo nhg”~h\ y\ey |ky h”gbf baa\l\Z g _cr
\blby ij ~ijbykKey "mxsZy ijhfewfZ kgb  _gb_ k_[_klhbfhk
ijh~mdpbb ijb ihklhygghf ih\ur_gbbydgZg kIB¥Y wlbo ~\mc
\aZbfhykdZgguo ijh[e_f g_h[oh”~bfhkihkljhygghih\Zgb _ k
s _kl\mxsbo b jZajzZ[hldZ gh\uo [he__ wnn_dlb\ghuo | _ogl
p_kkh\ k \g_"j_gb_f gh\h]h h[hjm~h\Zgby >ey ih\ur_gb:
ij_"Nijbylby \ ijhp_kk_j _hjl]ZgbaZpbb g _h[oh~bfh ijh~he
| ogbg_kdhfm i_j hk@ib _gtedhebl memqrblv dzdy_ _kl\h i
pbb khdjZlblv ijhba\h”kl\_gguc pbdlebfkgbweg ¥ kgl k
\ukhdhl_ogheh]bqgh]h b | _iehh[f_ggh]h h[hjmMh\Zgby
| evgh khdjzZlblv aZljZlu gZ wikhféfjiimvbafjjdxgbch\ wdhg
fbg_kdhc iheblbd_ b | _ogbqg_kdhf h[_ki_g_gbbbg_h[oh”?
fZgb_ hjlj]ZgbazZpbhgghc kiZhedlghx b mij
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LZ[e
kdhc h[eZklb

>bgZfbdZ gZeh]h\uo “hoh”h\

mieZgb\A fuo \ |

[khexlgh _
IhdZazl_ev ] ] ] hldehg _gb_
2014+ 1 | 2015+ 1
GZeh]hVWhoh”u \
gbke 2656,91 | 3174,97 | 3194,86 518,06 19,89
gZeh]b gZ~u‘h
ijb[uev 1114,34| 1225,48| 1303,06 111,4 77,58
gZeh]lb gZz
mieZqgb\zZ_ fu_ 1
kdbfb ebpZfb 929,45 | 1068,63| 1204,23 139,18 135,6
tih"hoh”~guc gZbt
abg_kdbo ebp 929,45 | 1068,63| 1204,23 139,18 135,6
gZeh]lb gZ "Nh
ijb[uev mieZqgb
hjl]ZgbaZpbyfb 184,89 156,85 08,82 - 28,04 - 58,03
tgZeh] gZ ijbJueV 164,46 138,16 70,57 - 26,3 -67,59
tgZeh] gZ "hoh”y 20,43 18,69 28,25 -1,74 9,56
gZeh]lb gZ kaghkll 104,16 131,42 154,50 27,26 23,08
gZeh]b gZ g_~"
bfms_kl\h 2,84 3,82 6,93 0,98 3,11
tgZeh] gZ g_"\b
gZ g_az\_jr_ggh|
| _evkl\h 2,84 3,82 6,93 0,98 3,11
gZeh]lb gZ hkl
klhbfhklv bfms_ k| 101,32 127,59 147,56 26,27 19,97
tgZeh] gZ g _"\b | 101,32 127,59 147,56 26,27 19,97
gZeh]lb gZ Ih\Aj
lu mkem]b 1422,03 | 1746,59 | 1736,15 324,56 -10,44
+ gZeh] gZ "h[Zz)\
kKlhbfhklv 1369,40 | 1678,39 | 1666,32 308,99 12,07
twdheh]bq kdbc 52,35 67,59 69,59 15,24 2
tgZeh] gZ ~h[uyg
Ib_ ijbjh~guo j_k 0,28 0,60 0,23 0,32 -0,37
Ajm]b_ gZeh]b
ihrebgu b bgunh
]Jh\u_ “hoh”u 16,38 71,48 1,15 55,1 -70,33
thlgbke gby \ kg
hggu_ nhg”u 15,84
+ Jhkm~ZjklI\_gdZ
rebgZz 0,54 71,48 1,15 70,94 - 70,33

d
be
]

e

f

J
b ebpzfb

L _ ih”hoh”guc gZehkhklZ\bé

\b~rgh ba IZ[ebpu \
_\kdhc h[eZklb
miiZ ©GZeh]b gZ “hoh”u b

| qlh k\yazZzgh k jhklhf gZeh]Z gZ “hohbu
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] m\_ebgbebkv gZeh]h\u

ijbpkervd m\_dbq¥

fej™ j




fejr | \ur ij_~urms_]h 1h"Z GZehlb gZ “hoh"t
miezqb\Z_fu_ hjlzgbazpb kFid \zIblev 1" fej” j qlh
VI
h

(Ql_'l

gZ fej" j f _
lh~]jmiiz ©GZeh]b
fej ITh*]jmiiZz ©
kIZ\beZ fejn j
' klm[ebngkdbo gZeh]h
:gZebabjmy . 1zp _ f _ %
dhlhjuc k\yaZg k m\ ebq gb_f | bo gZeh]h\ dzZd il
fej™ | gZeh] gZ g_"™\b bfhklv fej™ | W (
gZeh] fej™ | < .gZ[lex Z _lky g _agzZqgbl_evgh_ iz~ g
gZeh]h\ dzd gZeh] gZ ~“h[Z\e _ggmx klhbfhklv fi
"hfugm batylb_ ijbjhrguo j_kmjkh\ kgbabeky §Z fi
djZlbezZkv ih*]jmiiZ ©>jm]b_ gZebpu KihMjun]bhregZeh]h\u
"hoh~u? b khklizZ\bez \ fejNj
DzZzd \brgh h[sZyXeHjfA\uo "hoh”h\ i1hklm[Zx%sZly
Fhl]be \kdhc h[eZklb b jZKkij_"_eyxsZy \ kim[ebdZgk

gZ kh[kI\_gghkluMt\ukbezZky ~h
Zeh]lb gZ IM\Zju jZ[hlu. knkem]b :
< AZgghc ih~Ajjmiiy ijinkif2KbdZ I}

jhkl gZeh]h\uo A~

]h~Zfb m\_ebgb\Z Iky H"gZdh __ jhkl a ﬁlblk_eg\’/\gﬂnc [
khdjZlbekey m) ebq gby iheh bl _evghc "bgZfbdb gZeh]
mieZqb\Z fuo \ [x~ _ | Fhl]be \kdhc h[eZklb g_h[oh”bfh

ke "mxsbo f_jhijbylbc

Kh\ _jr _gkI\h\Zgb dhgljhey aZ kh[ex”_gbhf azdh
b k[heXa k[pki_ gklghpevgh]h bo ihklmie_ _gby Z
by jZall jpW k\ya gguo k mglediglhgdZF _evsbdh)
fbygZeh]h\uo h[yaZgghkl_c
gb Ijbhjb| lh\ \ jZ[hl_ gZeh]mMuyuo\dhjEZgh\ \
qh[kgdm b\Zgby gZeh]hieZl_evsdpih\knjZkirbj_
fuo bf mkem] ijb hfghhp fglmlwhbkiheg gby
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h[yaZgghkl_c

~gb_ wnn_dlb\ghklb nmgdpbhgbjh\Zgby gZe
\g_"~j_gby gh\luo bgnhjfZpbhgguo _|

fb 1b

.> N oo <
O —cCc -~

—hXj/N

I

_ggu kbkl _fzfb \_~ gby | _ogheh B
gufb kj_~"kMg#e gby hilbfbaZpbb aBljzl
ghlh

h\

>o &
N

— oK —
O
<
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h[_ki_gq_gby
ggJZflJZ\e “gbyfljpdAg¥eh]lh\uo hj]Zgh\ ibdalhju_

< O

\heyh[_ki_qgbheh bl_evgmx ~bigkilodi®m gby gZeh]th\uo ~h:
Ah\'\ [x~>_ | Fhlbe \kdhc h[eZklb highkylky ke ~"mxsb_

+jZa\blb_ kbkhgfulZhdBeeZl evsbdh\ h[_ki_lqil_J\sz_c
jdab\guc dhgljhev azZz " _yl _ekghkldigdle hghh[eh gby

+ ih\ur_gb_ 1jZ\h\hc liZthlgbhghthjfbyAgly
klbgZeh]hiezZl_evsbdh\ Db dzd ke ~KYNpjh\hdwjgh\gy
J]hkh[ex” _gby bfb aZdhgm* gL eh]iKIfZZ o

thjl]ZgbazZpby wnn kihghwdh\Zgby bdgblgjifZpbhg
ijh]jZffgh ogbqg_kdhe bdhffmgbdZpbhgghgZidihku dfju
]Zgh\mkg _Ihf_ki_q_gby [_ahiZkghklb bgnhjfZpbb

+ ih\ur_gb_  ijhn_kkbhgZevgh]l]h mjh\gyZe¢h[hlgbdtf
\uohj]Zgh\ h]_ki_gq_gb_ kh[ex”®_gby bfb ijwb_kkbhg
dbkijz\_~eb\h]h b [_kijbkljZzklgh]h hlghr_gby d gZeh]hie

N=L+K 1 1Imkz=x, _kL<K bz=x, \ hklZevguo kemqgZyo Lt
"bzZlhgZevgh_ mkj_"g_gb_ i_ _\h{p(g,}. g, )nih njh
fme _
L0z Jodkdl
‘1

j,k j 2
*h
:ﬂ |*2jk12|K dde

Wlh \ujzZz  _gb_ khhI\_IklI\m_I mkj_~g_gbx we_f_glh\
ih[hgguo "bZ]li+j=k+ 2c \u[tk=0 "Z g=x,, "ek=1 ihemqZzZ_f

gl‘:(xlz+x21)/2 b I Ijbf_gb\ "bZ]hgdkygYg gb_d fZlhbpZf i

emq_gguf gZ wlZi_ ]jmiibjh\db ijboh”~bf d jZaeh _gbx k
kmff jy~h\
ljh]jZzffguc dh™” \ 6 FLODE
y = zeros(N, 1)
fori=1:K+L-1
v = adiag(RC, i)
y(i) = sum(v) / length{)
end
y = real(y).
lhemqgq _ggZy j _ZebaZpby f |h"Z ZgZebaZ kbg]meyjgt
guo jy*h\ \ 6FLODE iha\hey | bkke_"h\Zlv hkh[_gghl
lj _g”~h\hc i_jbh~bg_kdhc b rmfh\hc khklZ\eyxsh ¢ "ey
ihegbl _evghc bgnhjfZpbbm[fibkkldgt _dlI_ Ijh\_~ gZ \ _jbn
pby ijh]jZfBelSim2#SSA \ khklz\_ ijh]jd4ffgdhheh]bqg_kdh]h
dhfie_dkZ bfblZpbb keh QBelsinklkklihfhsvx j ZebaZpbb \
6FLODE \ j _amevlZl_ ih”I\_j'~ gZ dhjj_dlghklv bkke 7
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k r
k
Lh]"Z kbg]lmeyjguf jZaeh _ghA giZzaaNdplky _ \ij ~klZ
e gb_\\b*_ kmffu we_f _glZjguo fZljbp

AAA L AA UYL 3)

Dz ~Zy ba fA jbp__1 jZg] jZ\guc _"“bgbp_ IThwlhfm b
gZa\Zlv we_f_glZjgufb fZljbpZfdZau\ddije \uf king]
eyjguf \_dlhjhf bebkifhikkhhkI\_gguf \_dlhjhfVv \zdjlhj
\uf kbglmeyjguf \_dlhjhf JGALHY, ' [m"_f gZaukBkv
kh[klI\ _gghc ljhcdhc

H[t "bg _ggZy fZljbpZ 8 k e \ufb b ijZ\ufb klkZg]lmeyjc
fb hij_~ ey |ky k bkihevah\Zgb_f nmgdpbb VYG

[U, LAMBDA] = svd(C).

Kh[kI\_ggu_ qgbkeZZljbpu \ iZd IFL®ODE ij_"klZ\e g1
\ _dlhjhf /$0%'$ Ba ihemqg_gghc fZljbpu kbg]lmeyjguo at
dZ_Iky \_dlhj /$0%'$ k bkihevah\Zgb_f nmgdpbb GLDJ

ljh]ljZzffguc dh~” \ 6 FLODE

LAMBDA=sqrt(diag(LAMBDA)).

WIZi ]Jjmiibjh\db <b” e \uo b ijZ\uo kbg]h2¢ghguo \ ¢

fuo \ KK: dzZd \} f ggu_ jy®*u y\ey |Iky hg_gv \Z guf ~

rZ]Z f Ih¥\]21m||bjh\db ljb wlihf ~ey h”ghf_jgh]h KK: e _\1
\u_ kbg]mengu_ \_ dlhjZ h[ezZz”*Zx]| hij_~ e _gghc kbff_|I
wlbo kemqgZyo kbglmeyjgu_ jZaehTZgjloy IkZz” @blgjgpoudrdgZ
L bK=N L+1 wd\b\Ze glgu

ljhp_"mjZ ]jmiibjh\db nhjfZevgh h”bgzZdh\Z ey \k_
kl ¢ KK: GZ hkgh\_jZaeh _gby ijhp_"mjZ ]jmiibjl
fgh® _kI\h bg” 4}.,p gz g i j_k dzxsboky ih”rfgh™ k
.}, 1.

Imkll=",},i, . Lh]"Z j_amevibjmxsZA fZdhthpZ Ik I\m
sZy ]jml _hij_’\_ey_IA=Al+}+Ap. LZdEZIjbpu \ugbkeyx
Ky =1, },1 | f kZfuf jZaeh  _gb_ fh™ | [ulv aZibkzZg

m

ibjh\Zgghf \b"_

AU,k 1!,p. (2)

A=A} A
WIZi "bZ]hgZevgh]h mkj_~g_gby GZ ihke_"d_f rzZ]_
fz dz " ~Zy fZIljbpZ k]jmiibjh\Zggh]h jZaeh _gby i _j \h”b
"ebgN >ey ijhbalhevghcXfghppOomjm ijb\_~ gby  d ]Z
e \hfm \b”m b ihke_"mxs_fm ij_h[jZah\Zgbx \ &) h[hac
\ujZabf ke_"mxsbf hijmxt fxfZljbpZ jZaL uK. k we gf_
|1Zfbx,, 1didL, 1djdK Theh bLl=minL, K, K=maxL,K b
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J?7R?GB?AQB G: |?J?K?Q?GB?JOGHKL?C
HEBFB:>GH=H MJH<GY GHHKI@B

F B ;?D@:GH<
GZmqguc jmdh\h~<bkHRGPBPOH<BQ
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

AZ"Zqb hebfibz”*gh]l]h mjh\gy dj
NZjlgh]h ih’\oh’\tiey)'(h;g\]h mijhklblv _b
gb _JzZkkfhljbf j_r_gb_ azZ”~Zqgqb ]"_
g luj_o]jZggZy |JbafZ k gZdehgghf
\Zgb _f 1j_[m_1lky ihkljhblv Ijb ijh_c|
j_k_q_gby ih\_jolghblkah?guf *"Zggu-
N ey f o qlh az”"Zgm fh gh k\_klb
klZxsbo ijh_dpbc g@Bgd_jl_~_ | d Zi
gbfZ | ijh_pbjmxs__ iheh  _gb_g&a ._.% .. ]
_dpbelh GZ bf _xsboky ijh_dpbyo ebgbc gm gh HjZlv hil
f "mlhggu_ Ihqdb b ihhg_j _~gh i_j_ghkblv bo ijb ihfhs
gZ khk_"~gb_ iehkdhklb ijh_dpbc\_»Zgggh RihkKhfebl _evg
Jihfhardh_ ihkljh_gb_ijb i_j ghk_IThg_d gZ I

Ihkljhb\ \ kjAutoCAD 3D fh” _ev ihgbfz_ f qlh [hevrbgk
ebgbc i _j k g _gby y\leyxlky njz]f _glZfb weebikh\ Z a
hij ~ eblv bo p_glju b \ _ebgbgm [hewrHgbbj fZ edaxb h&k
"NZgb \ ]jZnbq_kdhf j A7 ARG
ihkljh_gby mkdhjyxlk
agZy \bghlmg hk_c we
kljhylky aZ iZjm ©dle|
ithevah\Zgb_ f dhbKigX
gby ©Weebik2 <uihe
gb_az”~Zqb \jmggm>
weebik kljhbf ih ~\_
lhgdZfAZYrZxsbf wlZi
j_r_gby az”"Zybky\dij
N e_gb_ \b~rbfhklb _e
j_k_gq_gby zZ lzd _
"Zgguo ih\_joghkl _bhc
| _evgh ~"jm] "jm]Z

’ AN

\ ‘Ivr e

| HD'Q
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M>D
HIJ?>?E?GB? >BWE?DLJBQ?KDHC IJHGBP:?FHKLE
F:L?JB:EH< <HEGH<H>GUF KIHKH;HF

== ;?2EY<KDB€ DxIBLMEBG
GZmqguc jmdh\h’"B | ;EHYBKH$ nb-dZl gZmd ijhn
' 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

>bwe _dljbg_kdZy ijhgbpzZ_fhklv fZl _jbZeh\ y\ey Iky
guo dhgkljmdlb\guo iZjZf_Iljh\ "ey lmagbddbe KR<QZ ij_"eZ
_fhc jZ[Mlkihevam _ |ky kihkh[ baf_j gby “bwe_dhjbq_kdh
klb "bwe _dljbg_kdbo fZl_jbZeh\ \hegh\h”guf kihkh[hf
\ha[m ~ _gbb \ dhgljhebjm_fhf h[jZap_ \hegh\h”guo fh
kmlv bkihevam _fh]lh kihkh[Z beexkljbjm_Iky ko_fhc wi
nmklZgh\db ijb\_~ gglhic gZ jbk

8 "N

1 4

Jbkl. Ko _fZ wdki_jbf _glZevghc mklZgh\db ~ey baf_j gby
ihdZaZzZl_ey ij_ehfe_gby \hegh\h”*ghc fh*u kehbklh]mh*"bwe _d
\hc h[eZklb kil ¢lKZ€¢] _g_jZIhjl09; 2 +hlj_ahd iheh]h f_|Zeebq
kdh]lh Kw<@gh\h”Z+ dhgljhebjm_fuc h[jZa_p kehbklh]h "“bwe
4 +f 1Zeebq _kdh_ azjldbheglgZy \hegihemijh\h*gbdh\uc-Zgl _ggZ
ahgr+th”"ghdhhj*bgZlguc kEdBgivixl _jtpbnjh\hc hkpbeeh]jZn

K<é&aemqg _gb_ ] g-jZlhjZk \uoh”gh]h hlj_adZ f |Zex«
kdh]lh ijyfhm]hevgh]h \hegh\h”Z \\h~blky \h \oh”*ghc I}
_fh]lh kehbklh]h “bwe_dljbg_kdh]h h[jZapZ ddlhjuc b
ljbg_kdh]h \hegh\h”"Z Baemq_gb_jK&hbhklhZmgyh |Kdapm \
\b”_ \hegh\h”ghc fh*u <ijblud d \uoh”ghfm Ihjpm dh
kehy mklZgh\e_gh f_1Zeebq_kdh_ a_jdzZedhaempljgbZxs _
h[jZlghf gZijZz\e_gbb < j_amevizZl_ bgl_jn_j _gplb ijyfh’
]h baemqg_gby \ dhgljhebmklZpgZ\leebhZ Iky klhyqZy \heg:
jbh” dhlhjhc hij_~_ey |Iky “ebghc \hegu bkihevam_fh]h
jbZze kehy LZd dzZd baemg_gb_\ “bwe _dljbg_kdhf kel
\br g_h~rghjh”guo \heg I|h hgh gZklbggh \uoh”bl ba ke
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M > B17:004
BKKE?>H<:GB?”LH>:G:EBAKBG=MEYJGKEHDLJ:
KJ?:EBA:PBZXX ;:A?1:D?L:SCILAB

=X XJQ?GDH
GZmqggu_ jmdh\h~bl_eb : B YD®JF HZndd& g”~hg
? . YDBFH< dZg” | _og gZmd
?EHIMKKDHKKBCKDBGB<?JKBL?L

Hkgh\ghc aZz”"Zqg_c¢c bkke "h\Zgby y\ey |ky j ZebaZp
kbg]lmeyjgh]h ki_dljZevgh]h ZgZebaz KK: \j_f gguo
6FLODE LZdZy j_ZebaZpby KK: ihalhebl bkke_ "~h\ZIlv k
ZgZebaZ kbg]lmeyjgh]lh ki_dhvh*"ZIviZddjbnbdZpbx ~jm]b
ijh]jZffguo j _ZebaZpbc KK:

WIlZi \eh” _gby > @ >ey wdki_jbf _glZevguo bkke 7l
jiyv*"G (9,,9,:--29,,) fh _I [ulv azZz~Zg ih ba\_klguf nmgdpby
hij ~ e _g j_amevlZIZfb nmgdpbhgbjh\Zgby bkkb_~m_fh
jm_Iky fZljbpdhlhjZy ih ijZ\beZf ihkljh_gby y\ey_ Iky ].
ljhp_"mjZ \eh _gby y\ey I|ky ij_h[jZah\Zgb_f bkoh”gh
Jjy*"&L \ ihke_"h\zZl_elkdhkduo \_dlhjh\ qgbkeh dhlhjuo j.
K=N L+1:

A=(9 .} 0. ,) ,1d dK. (1)
ljh]jZffguc dh” wlZiZ \eh  _gbkxhh6\FLOIDE | fZljbp _
ytbkohrghfmGi~mbjbgZ h&KgzZgbkeh hdhg

X = zeros(L, K)

fori=1:K
XG,D)=y@{:1+L-1)
end.
lhemqg_ggu_ \_dlhjZ h[jZamx]| 1jZ_(A=2A;};A Zhbpm
"G \ dhlha=g,, |_ fZIjtADf__1 h*bgZdh\u_ we_f_glu

Ab Z]hgi+j=const.

WIZi kbglmeyjghlh jZaeh' glsy AM[RRY'ZqBZIjbpZ
AA"kbff_ljbqgZy b g_hljbpZl_evgh hij_~ e _ggZyg Z agZ
gu_qbkezZ \ s _kI\ _ggu b g _hljbpZl_evgu

ljh]jZffguc dh”™ ihemq_gb§\fBEFbPDE

C=X*X"/K.

lj_~klZ\e_ggu_ \, td~t  tO kh[kI\_ggu_ qgqbkeZ gZau\Zz
kbglmeyjgufb agZq_gbyfb fZIjwpul, HAkhHIA_TklI\mxsb _

b f hjlhghjfbjh\Zggu _ kh[kI\_ggu _ \ dlhjZz m~"_f
p max’k|, '0 ihjy*dhf kbglmeyjghlh jZaeh  _gby H[hagZql
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BKKE?>H<:GB?>BBI$SH>: G: HKGH<? DHFIE?DKGH=H
IJIBF?G?GBB\GNHIJF:PBHGGUWOGHEH=BC
IT-BASED INVESTIGATION OF THE SSA METHOD

=X XJQ?GDH
GZmqgguc jmdh\h™ | YYBFH< dZg” |_og gZmd "“hyg
Dhgkmevlzgl 2?7 G F?EVGBDHCK<:
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

The main task of this paper is to describe implementation of the basic SSA
method in Scilab package for time series analyssill help both to study SSA
details and verify other SSA implementations.

Time series is an ordered sequence of values of a variable at equally spaced
time intervals.

Time series models are used to perform the following tasks:

+to obtain an understamdj of the underlying forces and structure thatpr
duced the observed data;

+to fit a model and proceed to forecasting, monitoring or even feedback and
feedforward control.

Time Series Analysis is used for a number of applications: econoneic for
casting; ales forecasting; budgetary analysis; stock market analysis; yield¢{roje
tions.

Singular spectrum analysis (SSA) is a nonparametric spectral estimation
method. It combines elements of classical time series analysis, multivariate stati
tics, multivariate gemetry, dynamical systems and signal processing.

The areas where SSA can be applied are very broad: climatology, marine
science, geophysics, engineering, image processing, medicine, econometrics.
Hence, different modifications of SSA have been proposediifietdent methd-
ologies of SSA are used in practical applications such as trend extractian, peri
dicity detection, seasonal adjustment, smoothing, and noise reduction.

The main algorithm of basic SSA consists of four main steps: embedding,
singular valuedecomposition (SVD), eigentriple grouping and diagonal ayera
ing.

Scilab is a mathematical package and a tagkl, numerically oriented
programming language. The language provides an interpreted programming env
ronment, with matrices as the main dateetyBcilab is an excellent tool foryan
one to solve optimization problems.

Scilab is a free open source, crpéstform numerical computational gac
age. Such combination of properties makes it very useful for beginning iresearc
ers. Besides, itadaptswal R D SURJUDPPHUfV WDVNYV
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kj_"m idld\hey | baf_jblv i_jbh” klhyq_c \hegu \ keh_
ihfhsvx Zgl-ggg"Z 1j_"klZ\eyxs_ ]Jh-%kibhhc &&dg ie
guc dhgkhevgh gZ jZajZ[hlZzgghf h*ghdhhj*bgZlghf kdZ
ahg”"Z hkms_kl\ey_ |ky k ihfhsvx rZ]lh\h]h_“fbhdhZidhey mi
ivxl_jhf We dljbg_kdbc kb]gZe kalwgmM2r4 Zlgkljbgom Iky
pbnjh\uf hkpbeehGDRSvhG42 (9).

Hij_ ~ e gb_ "bwe _dljbg_kdhc ijhgbpZkdhRhbx sjthiih "y
h[fjZahf GZ pbnjh\hf hkpbeeh]jZn_ aZibku\Z _Iky dZjlbg.
dhghebjm _fhf h[jZapdhlhjhc hij_ "~ ey Iky i _jbh” dh
"MZ jZaZ f_gvr_ "ebgu we _dljhfZ]gblghc \hegu jZkijhk
\hegh\hf?mlh agZq_gbx ] _g_jbjm_fhc-lma&Z&kithgjugky @eb ih
| _jbh~m klhyq ¢ \hegu \ \ha”mo_ hij_"u eoyadinyg "eloyg 4
\ha"mg _

< j_amevlzZl_ "~ e gby "ebgu \heedebg\hdahexuh\ \heg
\h” hij_ " ey |ky wnn_dlb\guc ihdZaZl _ev ij_ehfe _gb\
fhrun,, Ih jZkkgblZgghfm wnn_dlb\ghfm ihdZaZk ex ij_«
gh\h~rghc Ak ihfhsvXbki _jkbhggh]h mjzZ\g _gby hey h~gt
]h “bwe_dljbg_kdh]h \hegh\lh*Z hhNmésblgyhcdhfivxl_jguc
jZkqg_| "bwe _dljbg_kdhc ijhgbpzZ_ fhklb dhgljhebjm_fh]h

2 i 2 H r]'zwn
—— n arctgvH )
@ " g\/_\/ N’ 1

D ijbf_jm gZ jbik\_~ qgu jZkij_~ e _gby bgl_gkb\ghklb
\hegu \ \hamo_ Z b \ "bwe_dljbgq_kdhf \hegh\h”_ijy
gby ba nlhjhieZklz [ "“ey “ebgu \hegu Kk f

+ v @, GEGEs L ah

Janucatk, JanMcatb,
Bce Bee

2 INSTEK Bbls™ cwinstex

BenbIM3Kp BenGIA3Ep
4. A 1Boikn B .
i ¥ i
{ 1: 1 ™ Hocurens sefX . | |HocuTens
‘ LSk : i UsE
Janu- [ Ay R "1 3anmu-
catb | s \ caTh

f
i
8

\ }l{; b

YTHIHTEI YTHIHTLI
faiinos aitnos

rolL  @CHL EDGE  FDC s = Z@ml 25= row. @CH1 EDGE FDC
8 4586, 158kHz [5:p = 1U 0 18, 2438kH= [=p

Jik2 JzZkij_~_ e _gb_ bgl_gkb\ghklb klhyq_c \hegu \ \ha”
we _dljbg_kdhf \hegh\h”_ ijyfhm]hevgh]h k_qgq_gby ba nlhjhie

Ba jbX\b”gh qlh i_jbh” klhyg_c¢c \hegu \ \hegh\h”~_f
\ha“mo _

ljh\_~ ggu_ baf j gby gZ "“ebg "Yedgke "mk&b_ ag
g_gby wnn_dlb\gh]h ihdZaZl_ey ij_ehfe_gby hkgh\ghc
nwnb “"bwe_dljbg_kdhc ijhgbpzZ_fhklb 0 khhI\_IkI\_ggh
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>ey kehy ba nlhjhieZklZ lhegibghc £222).
>ey kehy ba hjlkl_deZ lhagbghc af175).
>ey kehy ba w[hgblZ lhewgkghc Of f145).

lhemqg _ggu_ agZq_gby “bwe_dljbg_kdhc ijhgbpZ_ fhk
thebf_jh\ \hegh\h”~guf kihkh[hf dhjj_ebjmxl k adZqg_gby
jh\hf "bzZiZzahg_ "ebg \heg

< jZ[hllZzd" _ ijh\h*"bebkv baf_j gby "bwe_dljbq_kdba
gZ qgZklhl=p ¢&lh khhI\_IklI\m_1| “ebg_ \hegu ff

< wdki_jbf_glZo bkihevah\Zebkv h[jZapu ba_ihebklk
kdh]h kIl _deZ \bgbiezZklZ nlhjhiezZklZ b hdhggh]h kl_de

ljh\_~ ggu_ baf gZgdZklhl_ ==p ~"Zeb ke_"mxsb_
wnn_dlb\gh]h ihdZaZzZl ey ij_ehfe _gby hkgh\ghgb\hegh\l
"bwe_dljbg_kdhc ijhgbpzZ_fhklb 0 khhI\_IkI\_ggh

>ey kehy ba hjlkl _deZ lhersfgghc aL,869).
>ey kehy ba \bgbsbgktzZ Ihefs aL,297).
>ey kehy ba nlhjhiezZklZ lhgsbghc @#b7).
>ey kehy ba ihebklbjheZ lheghghc @ BR2).

KjZz\gbl _evguc ZgZeba ihdZaul\Zz | qlh ~bwe dljbq
fhklv bkke "ro\Zgpgebf jguo fZl _jbZeh\ \ fbeebf Ijh\hc I
ki_dljZ [hevr_ q_f \ kZglbf_Ijh\hc qlh k\yaZghck ~bki_
kI\Zfb dhgljhebjm_fuo fZl_jbZeh\

LZdbf h[jZahf ijh\_~ ggu_ wdki_jbf_glZevgd_ bkke
aZeb \hafh ghklv ijbf_g_gby \hagdbdb dred i _gbdg ~"bwe_
ljbg_kdhc ijhgbpZ_ fhklb fZI _jbZeh\ dzd \ kzZglbd _Ijh\hc
f _Ijh\hc h[eZklb ki_dljZz we_dljhfZ]gblguo \heg

KIBKHD EBL?J:LMJU

1.;jZg”l = Bkke_~h\Zgb_ "bwegZlkbd\ukhdbo gZklhlZo

JZg~tF : NbafZl]l]ba = k

2. =hgqZj_gdhHF &\ _~ gb_\ bgl _]JjZevgmxFhithdmZj. gdh
<l J_"vdkbgkdGZmdZ b |_oghkdZ k
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M>1B21.791.763.2
THE POSSIBILITY OF USING DUPLEX STAINLESS STEELS
IN WELDING PRODUCTION

> G XF:GH<
GZmqguc jmdh\h”bl_ev : <= dEZ®?*: Q209 gZmd "“hp
Dhgkmevlizgl = B K<B>BGKD:Y
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

As the oil and gas industry moves further offshore into deeper waters, the
need for stronger, lighter and more corrosiesistant materials is more acute
than ever. Today, the use of duplex stainless steels, has becorm®eplace for
meeting such challenges.

Ferritic-austenitic stainless steels also referred to as duplexesisteels,
combine many of the beneficial properties of ferritic and austenitic steels. Due to
the high content of chromium and nitrogen, theels offer good resistance to
localised and uniform corrosion. The duplex mistoucture contributes to the
high strength and high resistance to stress corrosion cracking.

The characteristic properties of duplex steels are the following: very good
resstance to uniform corrosion, very good resistance to pitting and crevice corr
sion, high resistance to stress corrosion cracking and corrosion fatigue,dtigh m
chanical strength, good abrasion and erosion resistance, good fatigue resistance,
high energy almption, low thermal expansion.

Despite the fact that duplex stainless steels have good weldability, #iere e
ist some difficultiessuch as critical temperature ranges: with a long stay in those
ranges steel loses corrosion and mechanical properties fdreeithe welding of
duplex steels should be carried out strictly in accordance with the weldimg tec
nology. As a part of our research, we are trying to create the techniqueslof wel
ing of duplex steels. At present we are studying the impact of varioim o uif
the protecting gas for Gahielded arc welding on the properties and structure of
duplex steel. Various combinations of gases allow to obtain different properties.

Besides when using different shielding gases during welding, the tamper
ture change and as a consequence it is possible to avoid staying of duplex steels
in critical temperature ranges. The chemical composition of the gas mag-favor
bly affect the structure of the duplex steel. Now, we are conducting experiments
related to the protectivgas and we hope to find out what protecting gas will be
the best one for duplex stainless steels welding.
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P_evx jZ[hlu y\ey Iky bkke_ _"h\zZgb_\hafh ghklb ijb
ithablghc ZjfZY'eyuZjfbjh\Zgby ba” _ebc ba e ]Jdbko [ _|hg!
ithevah\zZgb_ \ dZq _kI\_ g _kmsbo b h]jZz"*"Zxsbohdhgkljm
hijm™ _gbc

Kgb _gb_ fzZl _jbZeh_fdhklb b fZkku kljhbl_dvguo fZ
[ _ ggh ZdImZevgh ijb \ukhlghf kljhbl_evkl\_ dhllhjh_ vy
Ib\ghc hkh[_gghklvx [hevrbo J]hjh*h\ ihkdhevdnb bf_ggh
| evkl\h ijb\h~bl d [he_ _ agZgbl _evghc gZ]jmajd_gb'g
"b\Zxsbo? \ _jogb

HAbg ba kihkh[h\ j_rblv wim \Z gmx kljehpZagvgmx a
[h1dZ b ijbf_g_gb_ e _]dbdhlhljuph\uir_ highkbl_eAguc ih
aZl_ev ijhgqghklb gZ _"“bgbpm iehlghklb ih kjZz\g_gbx k “
m-_ ljZ"bpbhggufb |ly  _eufb [_lhgZfb

<ke_ "kl\bkhdhc ijhgbpZ_fhklb ihjbklhe kdjnod[mlu
gh\ hgb g_ fhlml k2™ givc aZsblZevghi¢ZImju

:glbdhjjhabhggZy aZsblz ZjfZlmju ~_e_ah[_I|bgguo d
e _]dbo yg_bXjlmpbb ihjbkluo [_Ihgh\ ijhbma\li*@Zlgy k
gby f glglxa bgh\hc pihepkdbjhevghc”jroEdo b \
Ahh[fZzadb F_""m | _f dZd ihdZau\Zbhi j]jlkafmgVhXkin wd
ilemZlZpbb \ jy» kemqgZ_ \ wlZ aZsblZz g_ "~Z | _eZ fh]

< J kim[ebd_ ; eZjmkv \hijhk ijbf_g_dicydhgfhf |Zeeb
abllpc ZjfZImjb ijhba\h”~kl\_ Zjfbjh\Zgguo dhgkljmdpbc I
[ IThgh\ \ g&Kklhyj fy bamqg_g gghGkkihijy gZ Ih hqglh ij
bal\h~blky hdhélyg_bklh]lh [ _IhgZ gZ lukygm “bl5 ¢ qll
jZa [hevr_qgq_f \ Jhkkx&lm f gZ MdjZbg_ Thqglb \ hkv h[t_f
ba\h~klI\Z yg_bklh]h [ _IhgZ ijboh”blky gZ f_edb_ yq bk
"hey Zjfbpg\wo ba”_ebc gbqglh ' gh fZzez < gZklhys__ \j_1
| ghjfzlb\gZy [ZaZ dhlhjZy [u hibkulZeZ \k_ k\hckl\z
ZifZIlmju ba g_f |Zeebq_kdbo \hehdtbg\hbdhgkbjknhiebylo\Zg

Dhfi_gkbjmx!|l hlkmlkI\b_ LDI b KL; | _ogbq_H#db_ mke
lhju_ jZajzZ[Zlu\Zxlky b mlI\_j ~Zxlky dZ ~uf ijhba\h”bl_¢€

LZdbf h[jZahf ijhba\h”~kl\h dhgkljmdpbc b ba” _ebc b
e ]dbo [_Ihgh\ y\ey |ky ijh[e _fhc "ey J_kim[ebldb ; eZj
lhjhc Ij _[m_| kh\f_klguo mkbebc kh klihjhgdiapkke g*h\ZI_
dh\ ijhba\h”bl_e _c¢ kljhbl_evghc ijh*mdpbb
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< h[_ki_q_gbb [_ki_j [hcgh]h ~\b" _gby IljZgkihjlguo
r_oh”Mm\]jhfgmx jiwépMZxFhklh\u_ khhjm Blgllhybb ba\_klgu
fgh]l]hgbke ggu_ kemqZb dh]”*dhhglidZmadg blcmfsikdb\ iZjZe
ah\Ze jZ[hlm p_euolZddphight, 3010] gZ \hklhd_ DblZy jm
gme ]Jhjh~kdhc fhkl Iljbgbghc Z\Zjbb klZeh agZgqbl _evgh
ahihrt_fghklb ®hklzZz N\ Hjeh\kdhc h[eZklb ijhbahreh h[jm
Jhjh~rkdh]lh ~ _hlhygg _oh”gh]lh fhklZ ihke_ ijZa”~gbqgh]h
aZ agZqgbl_evgh]h ijgZdumadly gZ ijhe _Igh_ kljh_gb _

< Jhjh”*Eh]be_\h \j fyZiblZevgh]h j_fhglZ fhklzZ q.
] >g_1j gZ ijhki_dl_ Rfb2lzZ 1) IljZgkihjlguc ihlhd_[ue i
j_hjb_glbjhdZg”jm]b_ fhklu qlh ijb\_eh d j_adhgfm m\_e
| _gkb\ghklb "\b" _gby b azZlhjzf hkh[_ggh \ qZku ©ibd:
aZlhjh\ "hoh”beZzZ ”~h df kdhjhklv "\b"_ghty \dfglmgo khkl
GZ ij_h~he_gb_ IZdbo mqgzZkldh\ moh”beh ~hkihjfbg Kd
guo kj_~kI\ ijb\_eh d m\_ebqg \gBhkinkpjhjloh\hljZ[hlZgguo ]
ah\mom~r_gbx wdheh]bq_kdhc kbbmidpbdbg Jpxbwdhghf
g_kdbo aZzZljzl

GZ aZljzZlu ijb dzZiblZevghf j _fhgl_ fhklh\uo khhjm"
fgh™ _klI\h nzZdlhjh\ b jZkkgbd&vg ktdthbhjuo ba gbo ijZdlt
kdb g \hafhk gBgghZ[hl[ueb jZkkj_gwZb[he__ hqg_\b”gu_
ba gbbdij " eyxsb_ \ _ebgbgm aZljzZl ijb dZiblZevghf j_f
ijhki_dl_ Rfb”lZ 1Zdb_ dzZd wahgdtigg k@dbki_ g hgb_ wd
eh]bgq_kdhc [_kibiZakdpZzdZz Ihieb\h ey h[s_klI\ _glah]h b e
\h]lh ljZgkihjlZz

Wdhghfbqg_kdb_gndajJu\eh dml aZ kh[hc b khpbZevg
| jb LZd \ KR: lhevdh jZkoh”~u k\yaZggu_ k m\_ebq_gk
baaaZ]ljyag_gby \ha”moZ khklZeg9x1ehptithelin® GZ \
ebgbgm azljzIl gZ ijbjh*hhojZggu_ f_jhijbylby \abyxl| kZ
gu_ nZdlhju MklIZgh\e_gh qglh \u*_e_gb_ #Zjhjpgh*hho
lby \ i_j\mx hdgjZgm Zlfgkphj\ha*mozZ b \h*u %g_ f_g_
<<| ~Z | \hafh ' ghklv azfivreBb]|wyyhgf gby ijbjh*gh% kj_"u
hl <<l gZijZ\e_ggu_ gZ hojZgm ijbjh~cu "ZxI| \hlafh ghkl
\Zlv khklhygbh”?gjtbg kj_~u Z ijb azpzIhb << fh gh
h"b~rZlv \hkklZgh\e_gby dZq_kI\Z ijbjh*ghc kj_"u

K p_evx hij_~ e _gby fZlZlpZewgudhaeb\h k\yaZggu
mf_gvr_gb_f kdhjhklb ~\b" _gby Z\lhfh[be_c¢c J[ue \uiheg._
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jZkoh”~Z lhieb\Z b kfZahgguo fZl _jbZeh\ ey f 0Zgbq_Kk
kj_~kI\ Th jZzkg_lguf nhjfmezZf b 1Z[ebpZf \u[jhkh\ aZ]j
s_kI\ ihkljh_gu ]jhAbébguo \u[jhkh\ \j _~guo \h$kklI\ hl Z
ghlh b e_]Jdh\h]h ljZgkihjlZz ijb\_~ _ggu_ gZ jbk
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507,5(376,2 | 3158|2789 /2533|2341 O 0 0 0 0 0
TPEHCNOPTOM

Jbk =jznbdb ihlj_[e_gby lhieb\Z

JZkqg_| ith hij_~ e _gbx m\_ebqg_gby jZkoh”~h\ gZ lhiet
ljZgkihjlZ ijhba\h*beky gZ hkgh\_ o0ZjzZdl_jbkOpd Z\lhfh
Zafira k h[t_fhf "\b]Zl_ekf, ey h[s_klIh]lggZ hkgh\__o0Zjzdl
jbklbd F:AK\ ijh[d_ b \ ghjfZevguo mxkehhby gblb mqgzZk
dZ "ebghc \ df

>ey e_]Jdh\uo Z\Ihfh[be_c¢ h[s__ m\_ebq_gb__aZljZIl ¢
jbh” j _fhglzZ khklZ&bEhfej*] beb KR dmjkm
GZp[Zgdzr gdz[2014]). AZIljZlu Z\Ih[mkgh]h iZjdZ @z \j_fy
|Zevgh]h jzihfgpk|Z ih ijhki_dIm Rfb~lZ m\_ebighppbkv gZ
beb 000 KR:(ih dmjkap|[ZgdZ glZ[30414]).

Kihapbc wdheh]bq_kdhc pb_aéyzZik@hkbdb ijh_dlbjh\Zgl
wdkiemZlBppldhgthjhp fhklh\uo khhjmgZigpbce_ _ \Z gh_
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GZmqguc jmdh\A "kl BP>YQ?GDH
" ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

>ey kh\j f gghc gZmdb b [hevrbgkl\Z gZijZ\e _gbc
Nyl evghlgBklhys  \j fy oZjzZdl_j g-klyHpkdbgldkdbc
ih"oh” < _jhylghklgh_ fure_gb_ dhlhjh_ \hkiblu\Z _ Iky
\_jhylghkl_c¢c b fzZl_fZlbqgq_kdhc klZlIbklbdb \Z gh dZ«
fZl_fZIbg_kdh]h bkke_ _~h\Zgby ijhn_kkbhgZevguo \hijhkl|

<klj_qgZxsb_KkYy ijZdlbd _ kljhbl_evkl\z dhgkljm
| ogheh]lbq_kdb_ ijhp_kku 1ijb ba]lhlh\e_gbb b fhglZz
g _kmsbo dhgkljmdpbc b » ckl\mxsb_ gZ gbo gZ]jmadb
fgh]lhf bf_xI kemqZcguc o0ZjzZdl_j Hkgh\Zgby 7~ey hlg_
g _kmsbo dhgkljdndidc]hjbb kemqgZcguo rbjhdh_ ijbf_
jZkq _1Zo b”* Zebabjh\Zgguo b mijhszgguo fh” e ¢
k\hckI\ fZzl _jbZeh\ b I _ogheh]bg_kdbo ijbzfh\ ijb fhglzZ"
0ZjZdl_j nbabg_kdbo ijhp_kkh\ \ualZgguo \ebygb f
kemgZcgudloZjd f gghc b ihklhygghc gZ]jmadb

ZedZ hibjZzxsZyky gZ dhgkheb dhehgg "he’'gZz
]hjbahglZevgh H”gZdh ijb fhglZz°_ dhehgg \hafh gh hld
dhgkheb hl ijh_dlgh]h iheh  _gby qlh ijb\h”~bl d i_j_dhl
Bkihevam_f \hkhigug f_Ih” jZkqzlZz |[|j_~iheZ]Zy qlh
dhgkheb _klv kemqgZcgub o ¢Bbkigg0d @zggu_ ih ghjfZevg
aZdhgm

1 (x >;)2
f(x e 2V |
(x) 2 s

1" _ .o Fp Foo xijh_dlgZy hif_IdZ dhgktke tg_ 1
d\z"jZlbq_kdh_ hldehg _gb_ nzZdlbg_kdbo ihké ofhglz".
hl ijh_dlguo gZreb kj_"g__ hldehodlgbhjblaregiiZevgh]h
iheh™ _gby

>

]

A

y

Q Q

A 4

Jbk Hidehg_gb_ [Zedb hh]HtibhahgdBgvg
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=jZnZehiywlZ \mgwgg_ ijZ ihqujd %Y4kea”Zhmggdm
le_"~"Zggy Z”exkljz\Zggy 1t +f ydZkpyt « ikeoeqguo klZ
gZkZf iZ ihqujdm ijZ qZeZ\_dzZ fh gz "Z\_"ZppZ [hevr

Ki_puyeeklu iZ ihqujdm fh]lmpv ZfZev miwtg_gZ
g_tjhau ZedZ]Zeeaf &OpdXgZdgexyv ~"Z kZfZIm[kI\Z <kl
gZ\Zl kmohlu

e dZ[ "zZ\_"Z-mgpdmrrhAv pedZ\Z _ ijZ qZeZ\ _dZ yd-
ekl g _Z[Z\yadh\Z [upvVv ]jZnheZz]Zf Dh gu fh Z kdZjukl
djulwjuyfe gZoee gZdejmgZd jZ~dZ \h~klneiu ieZfnjjelZ]
Zkh[guy ee<lZju ih”iek » jhkqujd

LZd gZijudezhde \h "ktjwlgudf_1Z \yeedZc iZAZ]s "Z
jZkzZlz ~zZ~Zgg_ kizradZeppZ~ "\Zpml pe Z[uydZ\Z_ KklZte_
Z "kmlgzZkpv iZ\Z]e A +grZ]Z [hdm \made \h*klmi qZKk
\ _evfe [ecadey ex™ae ydey gZ iZ*"k\y*hfuf majhtge t h 7
Z"gZfm k\Zx iZ\Z]m

RujhdZ_ ijufyg _gg_ ]jZnZeh]ey agZcrezZ t dZzZkfeqg
'gZe+a aZi*kZt ajh[e_gqguo dzkfzgztlzfe \Z tfh\Zo ZjJ[-
iZzezlZt \udZjuklht\Zupek|Xkfeprey Zpwgde nmgdpuyg
klZzgm pwgljZevgZc g _j\h\Zc keklwfu dzkfzZgztlzt
a“hevgZkpyt m pweuf

M djufegZeeklupu ]jZnZeh]ey \udZjuklht\Z ppZ g
e"wglunedZpue Zkh[u ithqujd dh ' gZ]Z q9ZeZ\ _dzZ +g”
eghule"mZewvgy]lh iZ"k\y*hfZkpv Ze ¢ "ey Zpwgde
lwdklzZt klZgm iermqZ]Z |Zd+*o vyd g_j\h\Z_gZijm
aZkfmgwgg_ |jZTfZ ZedZ]hevgZ_Zi yg_gg_ °* <gr

=jZnZeh]ey \uqurqZgZy Z”™ fekluqgZ]Z gZezlm \ud.:
kmqgZkgZc deegeygmee f >Zke "~Z\Zgg_ ihqujdZ iju f_"u
Z[ke_"Z\Zgge fZ_ ia@gZ\gguyi_jZ~ egrufe fxlygi@feg
1ZljZ[m_ ZkZ[ee\uo aZljZl qZkm < [ya[hevgZ "ey iZpu_gl

LZdef qugZf ihqujd gZeZ\_dZ gyle_"ayqu gZ rfZle-
mkz yrqw tTytam aeyZg2zZez\ _pl\Z iju Jwluf Z~gZd m \u
[upv miwtg _guf gZ=jZnZeh]ey fh Z klZpv \u”~Zlguf kjl
ikeoZeZ]+eqgZ]Z kzZfZ\uyte_ggy "Zpv fZ]JqufzZkpv ajZam
kdjulu iZlwgpuye Ze_ <« a“~hevgZkpv omldZ « &tZdeZ"g
\Zdhe ky[_
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agZq_ob_xI bglj_~b_glgu_ IljZgkihjlgby a¥j]yRiguZ hlj
[h1Z\rbo ]JZah\ Kyogep#zo Eelehijh"mdlh\ baghkZ hhrbg b *
jh 'guo ihdjul@&b[he__ hiZzkgufb kqblzZxlkylfhklphkm \ Z
hljz[hlZ\rbo ]Zah]\Zalu i_j_ghkylky \ha“mrgufbfitblhdzZfb
jmxlky k wg_j]l_Ibg_kdbfb b ijhfure_ggufb \u[jhkZfb >]
kiI\by ghkyl hlghkbl _evgh ehdzZéylagyxlhoXp2dleylvk Ijb h
gh\guo IlbggbdZ \u[jhkh\ aZ]jyagbl_ e _c¢ ijh*mdlu ]hj_c
dZjl _jgu_,]lhaeb\gu_ bkiZj gby

ljb jZ2kq_ilj \ur_gby aZljZl gZ wajbdbBrbkv |Zdb_ |
jZf _lju dZd fhftb  _gby ljZgkihjlguo Kkdh{kkI*"\b" gby
ljZgkihjlgh]h ihlhdZ "ebdBemqZkldZ hklZgh\hd ljZgkihjl
ihlhdzZ Ijb "\b" _gbb Z\lh[mkgh]h ljZgkihjlZ kh kdhjhklv
g_kI\Wy_~guo \u[jhkh\ kgb & IKk&a\\ aZ\bkbfhklb &l \b"Z
livagyxs_]lh \_s_kI\Z ih kjz\g_gbx kh kdhjhklvxbk dhlhj
" lky \ azZlhj_Z ey e _]dh\uo fbgbfZevguc jZkoh” lhie
ijb kdhjhklb dfagz BZlhjZz kdhjhklgzgby'\bjZgkihjlguo
kj ~kI\ *Egghfm mqgZkldm g_ ipgf\qrZze\d™"m gq_]h dhebqg_k
\u[jZku\Z fuo \ ZIfhkn_jm aZ]jyagyxsbo \_ s klI\ agZgbl_
Z agZdbhbhjhkeb b wdhghfbq kdb_ aZljZlu Wdheh]bqg_ kc
\be[he 15fej®*j] beb 90 KR:(ih dmjkhp[&ZgdZ* gdZ[jv
2014 1).

Djhf_ jzZzkkfhlj_gguo aZljzZl \hagbdeh fgh]h iph[e f
ju_\'~ g _ "ghf wd\b\Ze gl _hg_gv keh 'gh D gbZ fh ' gh |
gbjh\Zgguc j _fhgl ljZzgkihjlZz \hajzZzklzZgb_jbkdzZ Z\Ihfh]
dhlhju_ fh]lml ih\e_qv aZ kh[hc k_jv_agu_ ihke_ _"kl\by
ex" ¢ gZ k\hb jZ[hgb_ f_klZ kha”zZgb_ klj_kkh\o kblIm
"bjh\ 1zd b ey \h”bl_e_c¢ ij_\ur_gb_ gZ]jmahhkd ~him|
imkdzZ ljzgkihjlz b dzd ke _"kl\b g gwjsmrc_ kbhkh]ghklb
glh \ ] ijb\_eh d g_h[oh”~bfhklb Z\Zjbcgh]h j_fhglZ fhk
dbgkdhfm ijhki_dIm

< j_amevlZl_ ijh\_"~ gguo bkke "h\Zgbc b jZkg Ih\ fl
\h~ qglh j_]Imeyjgh_ ijh\_~ gb_f _jhijbylbc ih h[kem b\Z
f gghfm jgliffhklh\uo dhgkljmdgp\ihebl agZgbl_evgh ijh”*e
kjhd wdkiemzIlZpbb fhklh\ kwdhghfblv ~ g "gu_ kj_"k
fbgbfbabjh\Zlv dhebqg_klI\h \j _~guo \u[jhkh\
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GZmqgguc jmdh\BE B _OWJIG:Y dZg” | _og gZmd ~h
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

High\gu_ azZ”Zgb ~"bzZ]ghklihidlbgbykdhc dhjhpdb i_j d
g_gby i _j ~Zq xz0h\_jdZ jZ[hlhkihkh[ghklb k7hghgpgbo
fZrbgu \ p_ehf hij_* e _gb_ ihlj_[ghklb \uiheg_gby
j_]mebjh\hgguo b j fhglguo hi_jZpbc ijb | _ogbqg_kdhf
ithbkd »~_n_dlh\ b dhgljhev dZq_kI\Z j_fhglZ k[h] b h[jZ]
Ney ijhlghabjh\Zgby hklZlhggh]h j_kmjkZ

>bZhklbjh\zgb_ :DIlI fh™ _I ijh\h”~blvky h~gh\pe f ggh
g gb f LH kh\f_s ggh_ ~bZ]ghklbjh\Zgb _ < wlhf kem
fZkl _jkdb_ b ki_pbZebabjh\Zggu_ ihklu LH hkgZsZxlky
]Joghkibdb Ki_pbZebabjh\Zggh_ ~bZ]ghklbjh\Zgbb ijh\h"|
abjh\Zgguo mqZkldZo [Za f_oZgbaZpbb beb k ihfhsvx
Jghklbg_kdbo mklzgh\hd

KI_g” "ey "bZ]ghklbjh\Zgby :DIl \uiheg_g dIlj_omjt
jhijhp_kkhjghc Zjobl _dImj_ ihkljh_gby b kh” _j4bl \ _jo
[ehd kj _~"gbc mjahdgv b gthc mjh\t[ewnd < _jogbc mj
\ gv [ehd \uiheg g \ \b”*_ ijhfure_gghc W<F kj_"gbc
\uiheg_g \ \bddjhijhp_kkhjgh]h dhgljhee_ jZ [ehglZ h[jZ
nhjfZpbb ;HB :DIl Z gb ' gbc mjh\ _gv [ehd \uiteg _g \
kI\Z dhgljhey iZjaMDIjhDIl <ukhdhkdhjhkldhzg &I$\L |
h[_ki_gb\Z_1 bgl_jn_ck fijhtimd B&$Hf fbdjhijhp_kkggjgh]h d
ljhee jZ b nbabg_kdhc rbghc b ij _"gZagZq_g gy f_"mj
nhjfZpb _c

< fbdjhijhp_kkhjghf dhgljhee_j [ehdZ hkms_kl\ey
kzfhhdgljhev jZ[hlhkihkh[ghklb kbkl f dhgljhey iZjzf _Ijh\
g _bkijZ\guo [ehdh\ ;HB b baf jbl _evguo dZgZeh\ ih hl
jbl _evguo beb | _klh\uo kb]JgZeh\ aZ "himklbfu_ agZq_gt

Kl _g” k fbdjhijhp_kkhjghc kbkl_fhc mijZ\e_gby FIK
]Johklibdé _aljhh[hjm~h\Zgby :DIlI iha\hebl jZkrbjlwlv nmg
guo \hafh ghkl ¢ aZ kq_I m\_ebq_gby dhebq KI\Z "bZ
f_Ijh\ :DIl ljZgkihjlgh]h kj_~kI\Z \hafh ghklv _]h bkihe
"bZ]ghklbjh\Zgby :DIl Ijzgkihjlgh]h kj_~kI\Z udzd \ k
mkeh\byo 1Zd b \ ijhp_kk__]h wdkiemzZIZpbb ilh klZlbqg
dzf baf_jy fuo iZjzZf_Iljh\
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M> B21.3
BKKE?>H<:GBIHKH;:HKMKD :: >
KWG?J=?LBQ?HKDBKYOBI?GBY

> GR:FDH
GZmqgqguc jmdh\h2bIKBVJUGH dZg” |_og gZmd "hg
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

J_ "bf imkdZ :> oZjzZdl_jbam_Iky gZebgb_ f \ugm *_gg
khklZ\eyxsbo IhdZ b ihlhdZz
| j_oh”gu_ we_ dljhfZigblglu bf_ x|l agZdhi_j f ggu

oZjZdl _j b hkgh\gZy azZ”~ZqZ mijZ\e _gby aZdequ__Iky
fZdkbfZevghf bo h]jZgbg _gbb

ljb imkd _ > j_ZebaZpby h[s_]h ijbgpbiz m
we_dljhfZ]gblgufb i_j f _ggufb fhf_glZfb \hafh gzZ |z
kKihkh[ZfDb
ijyhc imkd g_ihkj_"~klI\_ggh_ ih*dexq_gb_ :> d ibl:
imkd kh kImi_gqZluf baf_g _gb _f iblZxs_]Jh ¢
] _Zebam_|ky i_j dexq_gb_f ko _fu kh_"bg_gby h[fhlhc
a\_a”u gZ |lj_m]hevghbd
imkd k iezZ\guf baf_g _gb_f gZijy _:gbwZgZXj kiylhj_
imkdZ | _Zebdahy]tdkfammkdZl _eyo
Nl _jfbgbjh\Zggh_\dexq_gb_ :> kha”Zgb_gZgZe
hlebqZxs_]Jhky hl mklZgh\b\r_]Jhky agZq_gby
imkd k ieZ\guf baf _g gb _f gZklhlu iblZxs _]h gZ
\j _fy imkdZ :> j_ Zekbal_|fKge):>?2
| j_ gbke _ggu_ kihkh[u imkdZ :> \ |lhc beb bghc kIl _i
k\h[h*gmx khklZ\eyxsmx |hdZ b ihlhdZ b dzZd ke _ "k
\hagbdZxsb_\ ijhp_kk_ imkdZ :> agZdhi_j f ggu_ we
fhf_glu 1Ijb mijZ\ey_ fhf imkd_ kigb pgxlwyg Qlbb az \j_ fy
imkdZ
Bkke ~h\Zgb_ wg j] Ibg_kdbo ihdZaZl e ¢ kmffZjgi

azZz \j_fy imkdz :> ijh\_~ gh k bkihevah\Zgb_ f b
fhr _ebjh\Zgby \ ijb&imulinkbf@Z! fZlbqg _ kdh]hMaldab. |Z
< j_amevlZl_ijh\_"* ggWoghhkKeehh\uy\le _gh qglh ihl

wg_jlbb az \j_fy imkdZ ijb kilmi_gqZlhf baf_g_gbb iblZx
b iezZ\ghf baf_g_gbb iblZxs_]h gZijy _gby g_aZ\bkbfh
"b]zl_ey kgb zZxlky ijbf_jgh gZz ih kjZ\g_ghb
imkdhf

ljb ~_|_jfbgWjpghf \dexq_gbb b iezZz\dphfqgakdhZygb
iblZxs ]h gZijy _gby5¢§«
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M>[621.313.333
THE STUDY OF STARTUP MODES OF INDUCTION MOTORS

> G R:FDH
GZmqgqguc jmdh\h”bl _ev ; ;dXP"JUGKEY gZmd ~hp
DhgkmevliZgl = B K<B>BGKD:Y
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

The essence of the study is to identify the most effective method of
startup of the induction motor from the point of vieat energy losses during
the transition process. For the studies the most frequently used methods were
selected, such as:

1) the direct startip xthis methodconsists of a direct connection of the
motor to the source voltage.

2) the stardup with the step change of the supply voltagjhe method
consists in switching connection of the stator winding of the induction motor
from the star to the triangle.

3) the stardup with a smooth change of the supply voltatghis method
is implemented by using a thyristor voltage regulator, through which we can
specify the law of variation of the voltages and obtain the desired character
of transient processes.

4) the deterministic statip zfor the realization of the deterministic
startup you need to implement the alternating connection between the motor
phases power supply.

5) the stardup with a smooth change of frequency of the supply voltage
+ management of the supply frequency by using the frequency converter,
which allows you to olatin smooth and controlled starp.

The study examines the impact on energy efficiency, not only of the
chosen method of stadp, but also the influence of the parameters of the i
duction motor, of the laws of change of the supply voltage, etc. Therefore
motors of various power were chosen for the research.

The whole study is performed by simulation modeling using software
Matlab Simulink. This software allows us to obtain graphs of transient speed
and torque, as well as a graph of energy losses.

The feasbility of this study is due to the global trends of reducingvpo
er consumption, improving production efficiency, reducing production prime
costs. The future depends on the energy efficient technology
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M>D
=B>J:<EBQ?KDBC L:J:G B AHEHLGBDH<UC
=B>JHJ:KIJ?>?EBL?EV

< ;?2JG:>KDBC
GZmqgguc jmdh\h”bl_ev I N DHLBDH< dZg” | _og
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

=b”"jZ\ebqg_kdb_ kbkl_fu ijbf_gyxlky \ ijhfure_gghkll
kdhf ohayckl\_ GZ kh\j_f gghf wlZi_ klZgdhkljh_gby g
]b~rjhkbkl _fm dhlhjZy h[oh”"beZkv [u [_a ahehldgbdh\h]h
|_eyAhehlgbdh\uc [b*jhg¢BkipviZkij ™ ebl \edhlhjZf a
ihjgtj_]mebjmxsbf we_ f_glhdhkéerigbdhehlglwdh mikljh
kI\h gZijXsey ihlhd "brdhklb beb ]JZaZ imlzf kf_s _gby
gZklb hlghkbl_evgh hdhg \ ih\_joghklb ih dhlhjhc hgZ
kI\_ ahehlgbdzZ qZs_ \k_JjemakimiZ _Qghlh ~"bz& |jZ
ijhkl _cr_f kemlm&Zhlgihd | aZgbfZlv ihabpbb < g _cljZz
iheh  _gbb ihdZaZb9ghf yZgZeu jZkij_"_ebl_ey &Zi_jlu
dhkly ihklmiz_| hl gZzkhkZ gb \ h g jingpbakeykilhd
hklZzlky \ ihdh_ 1jb kf_s gbb abhZzhagbdZ b\edh kdv
gZeZf \ dhjimk_ jZkij_~_ebl_ey b ih Ijm[hijh\h~*Af ihklm
ehklv ]b”jhpbebg”jZ b rlhd \u”\b]Z Iky Rkedblv ahe
\ijZ\h hl g_cljZevgh]h iheh  _gby |h jZ[hgZy "b~dhklv
m _ \ ijZ\mx ihehklv ]b*jhpbebg”jZ Z ba e_\hc ihehkll
\]b”rjh[Z& wlhf iheh  _gbb ahehlgbdZ rlhd \*"\b]Z _Iky

Hooaua

Ol HAaACoCa

K« PITYC
pacnpedennTe A

300THHE

K opmvce
THPOITITHHIPA

IItok

JbKl. Ahehlgbdh\uc Jb*jhjZkij_~ _ebl_ev \ g_cljZevghf ihef

29



GZijZ\e_gb_ bkke_ _~h\zZgby ~Zggh]h jZkij_"hebl_ey
jblv ijhp_kk jzZzkij_~_e_gby jZ[hgbo "b~rdhkl_c \_jZaebq:
kdbo kbkl_fZo Ijbf_g_gb_ kh\j_f _gguo \ukhdhlZ ogheh]
eh\ [m”~_| kihkh[kI\h\ZIlv fbgbfZevguf agZqg_gbyf kbe ] ¢

>hklhbgkI\Z ijbf_g_gby

g _[hevrZzy fZkkZ jzZkij_" _ebl_ey wlh agZgbl_evgh
Ib~rjhkbkl_fu \ p_ehf

dhfizdlghklv iha\lmgyzZgz\eb\Zlv jZkij_~_ebl_ev kb
g_[hevrbfb ]Z[Zjblgufb jZaf_jZfb

Ahehlgbdh\u_ ]b*jhjZkij_"_ebl_eb bighfégaZraxgky ijb
"Z\e _gBho FIZ K ihfhsvx ahehlgbdh\luo ]Jb”jhjzZkij_"_e
hkms_ kl\ey |ky mijZ\e_gb_ gZijZ\g_gjZ[hgbBbbZ hghb
gh\b”rjhM\b]zZl_eZelbMjhfhlihjih\rlhdh}b*jhpbebg”jhA
db_ jZkij_~_ebl_eb mklZgh\e_pojlykb kd ffigdo\bw d id
\Zlhjhfmev~ha_jh\

=b"jZ\ebqg_kdbcjb®)Zg oZgbqg_kdh_ mkljhckl\h ey ih
\h~u gZ agZgbl_evgmx ~h g_kdhevdbo ~_kyldh\ f_Ijh\
Ney jZ[hlu gZkhk ihemqgZzZ h~ba iihjlhldd2xs_]h ih™ ~ ckl\k
kbeu ly  _klb ba ©iblZxs_]h? j_ a j\mZjZ gZijbf_j ba a
ih ©iblZxs_c2 Ijm[_-ébdBEddlk” jZkiheh  _gguc klhd gZijb"
Im ~_ j_dm gb"_ ih |l _q_gbx [eZ]h*Zjy g_fm mkljhckl\h
\' f_klghKklb g | we_dljhkgZ[ _gby beb “jm]bo bklhggbdl

MkljhcklI\h iha\hey | ih*rgbfZlv \h m gZ [hevFmXx \uKkl
eb[h "hihegbl _evguo bklhggbdh\ wg jlJbb WIh Z eZ | ]
jZg g_azZf _gbfuf \ ijbf_g gbb gZ mqgzZkldZo ]~ _dhlkmlkl
ljhi_j ~"Zq Z &gggbHafh ghklv ijbf_g _gb_ dZdbo eb[h w
kdbo gZkhkh\

Jbk Ko_fZ ]b”*jZ\ebq_kdh]E iEZyZZy |Ijm[Zhl[hcguc
deZiZgt\ha\jZlguc deAaAWdh@mrguc dheiZil\h*ysZy Ijm[Z
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M>D
KDHJJ?DLBJH<:GG:Y L?0GHEH=BY IJHBA<H>KL<:
<HEHDGBKLUO HLOH>H< < LHIEB<GU? ;JBD?LU

<< Q?JGYDHK JMK?PDBC >JH;H<
GZmgguc jmdh\h | DewJ=MABDH< dzZg”™ | _og 9gZmd
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

?s_ g_kdhevdh e_|I gZzazZ” \ [hevrbgkl\_ kem@Z \ i_j._
eZkvmibebaZpbb ~j \ _kguo hloh”h\ iml _f bo k' 'b]Zgby

< gZklhys_ _ jMaijZ[mlKahkh[ i_j jZ[Zlu\ZIv hiblkedb \ ki
Zevgu_ [jbd _lu b i_ee_ lu "ey ibjhebagh]hbkihkh[Z k' b]Z

lj_ ~eZ]Z |ky "Zevg_cr__ mkh\ _jr_gkl\h\Zgb_ | oghe
ij _kkz dBeh]lh k ih”ij_kkh\sbdhf < wdki_jbf _glh hilbfb.
p_kkZ ij_kkh\Zgby \hehdgbkluo fZIl _jbZeh\ ijh\h*beZkyv
ghklb mkbeby ij _kkh\Zgby jzZaf jZ [jbd_IZ _]h iehlgh
kilb™ gby g _h[oh”bfhc b ~hklZlhqghc ijhgqghkldbpjbd [Z
ljZgkihjlbjh\Zgbb

T +
|
H

|
|
Al #
L
i 1 1]

JbKl.. Ko _fZ \Zedh\h]h ij_kkZ k ih”ij_kkh\sbdhfbrey ]jZgm
9Z [Za_ we _dljh~"\R]jZFZegih~\b guc \Zehbrdy_dh\uc ihkij_

kh\pbdtijb\h” ih”~ij_kkh\sk@dZigZy i_j _"Zg&h[qZlZy iZ|Z
Kdh_dlbjh\ZggZy | _ogheh]by ihal\hey | k ihfhsvx jZ;
h[hjm~h\Zgby i1_j_jZ[Zlu\Zlv gZ lhieb\gu_ fZl_jbZeu b A

khehfZ aeZdh\uo dmevimj ebklvy™ j \v_\ o\hy b |
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M>D
KMSGHKLVIMQGYXS?C BFIMEVKXSHGHC
IG?<FH<B;JH>BG.:FBOQR&K H;J:;HLDB
IEHKDBMH<?JOGHKL?C

o Q7?7;H<
GZmqgguc jmdh\h”bl _ev H : <HJH;V?<:
;2EHIMKKDHKKBCKDBC MGB<?JKBL?L

kihkh[Z mlthgyxs m MZfjighev kg h\fhbb[jh A
[jBMI&t>H e "bl f _oZgbaf bfimevkgh]h \hs
e gZ h[pZ[iblh\Ddghklv bf xsbo fgh]lhhkec
e kh[kI\_gghlh p_gljzZz fZkkb i_j_f
hd k>ZIlh]h \ha”moZ gZoh”ys_ ]

by ijb \uoh”_ ba khi_e dzZf_ l
_ kbeh\h_ \ha”_ckl\b_ kzZ[hgb
kh[klI\m _ | kha”Zgbx [eZ]hljbngu
_]h A _nhjfZpbhgghfm mijhqg _«
ithemqg_gguo gZ hi_jZpbyo ij_*»
fFimeZjlgdlc h[jZ[hldb ijb jbaZgbb
xsbc Kkihkhm "bfgmevihdhzZ[hldb
klZ\e g gZ jbk
ljbgpbi jZ[hlu bglgl
|Z khklhbl \ ke _"Bopkdm
f gl dj_iyl gzZijbf_j _
N Zl e jhF
kljhl]Zevgh]h klZgdZ b
h[jZ[Zlu\Z_fhc iehkdb«
ghklb lh~ ~ _ckl\b_f
\ha"mozZ ih”\h~bfh]h |
iblzgby qg_j_a hk_\h
hijZ\db b 1Zg] _gpbZzZe
\ klZzdzg_ -mZZygbdb
rZju [hcdb ithemqgZzZxl
\ijZs _gb_\hdjm] hkb b
% k hij_~_e_ggufb kdhjhl
Jbk Bgkljmf_gl ey BM |
IeZkaq kdh A nhjf bjh\Zgb h[jZ[Zlu\Z_fhchih\_jogl
Abl aZz kq_I Th]lh qglh \ ah ‘i fZjlglwdbr Z jmZghkyl m"Zju
rZJZ-f[hcd fZ |\ k\hx hq_j_"v ih ith\_joghklb azZ]hlh\d
h[jZ[hldb dhglZdimrZjgbdh\ b-[fZgtdh\ bkdexq_g | d ebg
]Zklheh _gby p_ gljhm’YZug\bdh\ yley Iky hdjm ghklv Z e
itheh™ _gb p gljhA[mZdih\ hlebqggZ hl hdjm ghkl

b

< j_mevlZ I_ BM I<>H \ aZ\bkbfhklb hl j_"bfhb h[jZ[hl
gZfbg_kdbo oZjzdl_jbklibd ih*\h*ys ¢ ig_ \fhkbkl fu d
i1ZjZf_Tjh\ bgkljmf_glZ nhjfbjm _lky g_j _]meyjguc fbdjhj_
emghd
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GZgZevgh_ khklhyghpuc dezZizg ; hldjul b m~Zj b\zZ _IlI
dhf iheh  _gbb ijm bghc bebl]ijmkbéZoeddhc ijm bugu ij_\
rZ_| kbem ~zZ\&lglhby k&hje[Z \h~u \ iblZxs_c Ijm]J[
gZaZdjulin¢[hcguc deZiZg <ha\ljZlguc deZiZg < aZzZdjul
dheizZzd aZihkrag"mgo\hf

Ih iblZxs_c Ijm[_ : ihklmizZz_| \h*Z jZa]lhgyykv *h g_
Ijb dhlhjhc hl[hcguc deZiZg ; m\e_dZ_fuc ihlhdhf \h”u
mkbeb_ k\h_c¢ ijm"bgu b aZdju\Z |ky i_j dju\ KAhd Bg
ghle _gghc \ iblZxs_c Ijm[_ \[WWyhkh®2\@|IN hg_gv j_adh_
m\ _ebq_gb_ ~Z\e gby \ Ijm[hijh\h?aZ 9 aqdklldh bldf bga gb
kdhjhklb “\b" _gby kj_~u \ Ijmdhddgh”™g Bphzevrhc ijhf_"mlh
\j_ f gb >Z\e_gb_ Jb*A"jhm~ZjZ ij_h”he_\Z | "Z\ér_gb_ Kl
Ays ¢ Ijm[_ > \ha\jZlguc deZiZg < hldju\Z _Ikyx b qZkl\
s c Ijm[u : ijhoh”bl q_j_a g_Jh b ihklmizZ | \ hI\\W*ysmx
guf h[jZahf \m\drgarc dheiZd = ihkdhevdm bg_jpby fZkku
\h~rys ¢ Ijm[_ > ij_iylkl\m_1I| 1Zdhfm [ukljhfm bfimevkg
gbx <h”~Z \ iblZxs_c¢ Ijm[_ hklZgh\e _gZ ~Z\e _gb_ izZ".
klZlbg_kdhc \ _ebqbg_ \ha\jZlguc deZiZg aZdju\Z_ Iky
hlgu\Z _Iky <h”Z \ iblZxs_c Ijm[_ gZqgqbgZ _| "\b]JZlIvky i
jyykv Z \ wlh \j_fy ihr ~Z\e _gb_f \ha”mozZ ih"Zlh]h \
d ithkimib\rZzy \ g _]h ihjpby \h?u ijh*Z\eb\Z _|ky \ hl\
LZdbf h[jZahf kbkl_fZ \ha\jZszZ_ IkyhydlkohglZgikdhzZz | ¢
\uc pbde jZ[hlu

=eZ\guf ~“hklhbgkl\hf ]Jb”*jZ\ebqg_kdh]h 1ZjZgZ y\ey
nmgdpbhgbjm_| ijb hlkmlkl\bb we _dljbg_kdh]h iblZgbb &
g fm dZdbo eb[h mkbebc FZI| jbZeu "“ey ba]lhlh\e _gb
gZoh”ylky \ Ahklmi_

< gZklhys__ \j_fy h”*ghc ba ijh[e_f y\ey Iky klhbfhkl
1"Z2 wg_jlby klZgh\blvky kebrdhf ~hjh]hc ihy\eky Iky ikt
ithevah\Zgbb ZgZeh]h\hc wg_j]J]bb \h”~u \ _1jZ beb kheg ¢

=b"jZ\ebqg_kdbc 1ZjZg fh | azZf_ghlv ghkihkiklh¥$
|Zxsb_ hl k_Ib Z wlh ihal\hebl k» _eZlv g_[hevrmXx nbgZ
LZd _ ]b”~jzZ\ebqg_kdbc 1ZjZg fh | bkihevah\zZIvky b gZ
]brjhwe _dljhklZgpbyo

F_oZgbaf hg_gv ijhkl \ wdkiemZIZpbb b [_kij_ju\lgh
\Zlv gZ ijhlyb "etbl _evgh]h \j_f gb | _f kZfuf kgZ[ Zy \h’
[bl _e ¢

<ukhdhl_ogheh]bggu_ kh\j _f ggu_ fZl_jbZeu fh]ml
ijh~re _\Zlv kjhd kem [u ]b”jZ\ebq_kdh]lh 1ZjZzgz Z 1zZd"
jZajmr_gbx \ ijhp_kk_wdkiemZIlZpbb

=b"jZ\ebqg_kdb_ 1ZjZlgfu Ivhjhdebggmx dhgkljmi@dpbx b
jblgu_ jZaf_ju wlh iha\hey | g_dhlhjuf ij_~klZ\bl_eyf i
kh kdhjhklvx ~h e k
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M>D
IMLB KHDJ:S?GBY A:LJ:L < EH=BKLBQ?KDHC KBKL"
G: HKGH<? FH>?EBJH<:GBY

<< ;HCQMDB > J?LVYDH<:
GZmqguc hmdh\ev ;HJH>BQ
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

Kgb™ _gb_ k_[_klhbfhklb ijh*mdpbb mkem] yl\ey Iky
ex[h]h ij_"ijbylby Kgb  _gb_ k_[_klhbfhklb ijb\h~bl d |
m\ _ebqg _gbx ijb[ueb I} _"ijbylb_ mdj_iey | k\h_ nbgZgkl
N eZ | _]1h [he__ mklhcqgb\uf

H[t_dlhf bkke_"h\Zgby y\ey Iky H:H ©A _gbl2 GZ ij._
_Iky k\hc ih"\b ghc khklZ\ dhlhjuc hkms_kl\ey | i_j_\h
amevlzZl_ jZkq_|Z ihdzZaZl e ¢ jZ[hlu Z\lhfh[bey gZ
fZjrjmlh\ [ueh \uy\dhgffZybgbdh\uc fZjriml k h[jAlguf ihe
kilvx Jjm  _guf ijh[_]hf y\ey Iky kZfuf wnn_dlb\ghuf kihkkl
ahd Bf_ggh khklzZz\e_gbx 1Zdbo fZjrjmlh\ g_h[dh”~bfh h
gl_gb_ ijb hj]ZgbazZpbb i_j \hahd gZ ij_"ijbylbb

Kgbablv azZljZlu gZ i_j \haedm ¢gjmienmh_¥ m\_ethq _gby i
ba\h~bl_evghklb ih"\b gh]h khklz\Zz \ qZklghklh iml_f
nbpb_glZ bkihevah\Zgby ijh[_1Z >ZggZy azZ~ZqZ j rZ |
gby fZjrimlbazZpbb i_j \hahd < jZ[hl_ ij_"klZ\e_g ijbf
jZpbhgZevgh]h fdjrjmhadb ~ey H:H ©A gbl2 ijbh ihfhsb
liZffgh]lh ijh”~Midb2oftExcel < j _amevlZl_[ue gZc”™_g djZlq
imlv f_""m iylvx J]hjh*Zfb dhhj?bgZlu dhlhjuo ba\_klgu

MijZ\e_gb_ aZitXKZdBy qZklv h[s_c iheblbdb mijZ\e ¢
jhligufb kj_~kI\Zfbjbyldy hkgh\gZy p_exhf@hkhjlgc gb
[ ki_j_[hcgh]lh ijhp_kkZ ijhba\h?klINZhdmd@Zkebayhpbbg
fbaZpbb kh\hdmiguo azZljzZl ih @ZkZ2kh\b\Zgbx

ljh\_"y ZgZeba aZiZkh\ gZ ij_"ijbylbb H:H ©A _ghbl?@
\u\h? qlh \ [hevrbgildZ \ hklZldb gZ dhg_p ]h”*"&d ba i_jl
hr m\_ebqgb\Zxlky WIh k\b” | _evki\m_I h g_ijZ\bevghf
Ij_~ijbylbb

>ey hilbfbaZpbb aZdmihqghc ~_yl _evghklb &z ij_"ij
\ "zg :¢KKgZeblalbfZevguc h[tzf ihklZ\db khklZ\ il
ebq_klI\h ihk¥Z\hdHilbfbazZpby azZiZzkh\ iha\heblhij ~ijby
djZlblv ~h | aZiZkh\ gZ kdez" _

LZdbfi[jZzahf bkihevah\Zgbfh/ é}jh\Zgby \ eh]bklbqg
kdhc kbkliha\hey | khdjzZlblv azZljZlu b ih\ukblv wnn_d
mijZ\e _gby
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GZmuyg jmdh\h”*bl _ev K : E?DK:G>JH<:
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

< ihke_"*g__ \j_fy jgKlghfgjghklv ]Jjmah\uo i_y \hahd
lhljZgkihjk\b m wigkel@da jZz\ghf_jghklb Jjmah\uop\i_j \hat
ey |Iky ZdlmZevguf

H[t_dlhf bkke_"h\Zgby Mty e@kWh]Ke \\g_ rljZlgk?2 jZ]
|Zxs _ gZ jugd_f_ ""mgZjh~guo ]Jjmah\uo i_j \hahd >e
jZ\ghf_jghklb [ue ijh\_~ g ZgZeba ljZgkihjlghc jZ[hlu a
blh]Zf ZgZebaZ \uy\e _gh qlh g _jZ\ghf_jghklv gZ[ex"Z
hit_fZ i_j_\hahdhb[hjmlaZz ij_~ijbylby WIh \e_qg_I aZ kh]
\ Ikl\mxs__ baf_g gb_\ ~“bgZfbd_|1Zdbo ihdZaZl e _c
a _ggh]lh JjmazZz h[sbc ijh[_] b kj_"~gyy "delymlakklv i _j \ha

Dhwnnbpb_ gl g_jzZ\ghf_jghklb h[t _fZ i_j \hahd khklZ
_fZ Jjime hjhiz WIlh hagzZqZ_ | qglh g_jz\ghf_jghklv i_]
agZgbl _evgZ Keh b\rb_ky dhe_ [Zgby h[mkeh\e® gu Kki_|
kI\Z h[kem b\Z fh]h Z\Ihfh[bevguf ljZgkihjlhf G _jZ\gt
j_\hahd hdzZau\Z_| \ebygb_ gZ bo k_[_klhbZrelblas \Ijh\_~»
y\be qlh k_[_klhbfhklv i_j \hahd baf_gy_|ky ijhfh ijhih
kilm ]Jjmahh[hjhlZ Q _f \ur_ h[t_f i_j \hahd |_f gb _ k_
| df

>ey k]JeZ b\Zgby \uy\e _gghc \ oh®_  ZgZebakha g _jZ\g
\uo i_j_\hahd ij_"ijbylbx j _dhf gdWwZjlEgvgh_ijh\_~ ghb
ZgZebazZ ljZgkihjlghc jZ[hlu ~ey \uy\e _gby g _jZ\ghf_ji
I _j_\hahd ijh\_"~ gb_ j deZfguo Zdpbc gZ hkgm_ bkih
f _glh\ ~bjxdflZjd_Ibg]Z b fzjd_Ibg]zZz \ Bgl_jg_|_ iml_f
hnbpbZevgh]h kZcld_ \Vggrhjf&Zpbhgghc kbkl_fu mijZ\e g
ahi_j \hadzZfb dhlhjZy iha\hebl \u[bjZIlv hilbfZevgu_ fZ
gby hkms_kl\eylv dZevdmeypbx \k_]h ijhp_kka i_j_\h:
JZkq_lu k ]Jjmah\ez”_evpZfb b 7] jZajZ[hlZlv kbkl_fm
dh]*"Z @¥1Z_|ky gZb[hevrZy g_jZ\ghf_jghklv ]Jjmah\uo i_
evx ijb\e_q _gby djmiguo ]Jjmah\ezZ” _evp_\ b m”~ _j Zgby
hlidjulb_ dj_"~blghc ebgbb ~ey ihklhygguo deb_glh\

>Zggu_ f_jhijbipnldwh eyl ih\ukblv dZg_kl\h hdZau\Z_fu
ijb\e_qv igbbZevguo deb_glh\ knhjfbjh\Zlv iheh bl_ev
KHHH ©Fh]be_ \\g _rljZgk?& qlh [m”_| kihkh[kI\h\ZIv k]e
jZ\ghf_jghklb ]Jjmah\uo i_j \hahd
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>ey hp_gdb wnn_dlb\ghklb gZeh]h\h]h Z~fbgbkljbjh)
_lky bkihevah\Zlv ke_"mxsmx kbkl_fm ihdZaZlhe ¢ o0Z
highr_gb_azZIm@1Z]ljkkk\Zz gZ kh”~ _j Zgb_ gZeh]h\he kem [t
|1Z1h\ gZeh]h\h]h j_]Imebjh\Zgby
mh\_gv Z~fbgbkljbjh\Zgby gZeh]h\hc M:GKb kbkl _f
am_| kl_i_gv jZkoh”h\ wdhghfbdb gZ kh”_j Zglb_ bgklb
kKl _fZ 1hkkitZ
dwnnbpb gl dZgek]hXugZ) _nhjf DDGJ o0ZjZdl_jb
\ghkbfu_ babyg\@gZeh]h\h_ aZdhgh”ZIl_evkl\h
LglZz[_evghklv gZeh]h\hc kbkl _fu JGK o0ZjZdl_jbi
aZ hlg_lguc i_jbh~ ~“hoh”~h\ [x~ |Z dhgljhebj®_fuo g.
ghf d bgbg_ ba” _j  _d \abfzZgby gZeh]h
M\ _gv gZeh]h\uo kzZgdpbc \ [x* |  MGK jZkkql
ihdZazl_ev "heb wdhghfbqgq_kdbo kZgdpbc b Z~AfbgbkljZ
gZeh]h\uf ijZ\hgZjmr_gbyf \ ~hoh”~Zo dhgkheb”bjh\Zg
dhgljhebjm_fuo gZeh]h\ufb hj]ZgZfb
DZ ~uc ba i_j qgbkeihgdg@aZl e ¢ “"Z | hrghklhjhggxx
kh\_jr_gkl\h\Zgby gZeh]h\h]h Z~fbgbkljbjh\Zgby H”"gha
baf_g_gbb dZqg_kI\Z gZeh]h\h]h zZ~fbgbkljbjh\Zgby k" €
dzZf aZljm~gbl_evgh
lhwlhfm ~ey dhfie_dkghc hp_gdb dZq_klI\EbglZzeh]h\h’
\Zgby \ ~Zgghc jZ[hl_ ij_"eZ]Z Iky bkihevah\Zlv bgl_]jz
BIWG: dhlhjuc jZkkgblu\Z _Iky ke _“mxsbf h[jZahf

BIWG: Y#+0e U™ ™ @Wee UC ce.
lh~klZ\eyy jZkg_lgu_ BdZgZbbey c \ nhjfmem ihemqbi

BIWG: YraxyUsaxzOtayWrarww Yrarr{y=0,175
BIWG: YraxUs&sWitazyUrarx= Yyarr{t=0,173
Bgl ]jZevguc ihdZaZl _ev mdZaulZ | gZ |h qlh dZc

Z fbgbkljbjh\Zgby ijZdlbq_kdb g_ baf_gbehkv ijh\h”Db
j_nhjf g _~hklZlhggh
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< jughgqghc wdhghfbd_ \u ' b\Zxl b mki_rgh nmgdpbhi
| _ij_"ijbyldglhju_ khbaf_jyxl k\hb “hoh”u k aZzZljzIZfb b
\eh” _ggh]h dzZiblZzez >h[blvky wlh]h khhlghr_glhy g_ \h
yggh]h dhgljhey azZ kijhkhf >ey fZhdkglb\glzc khjlhkd]l i
klhyggh]h gZ[ex® _gby "~ |IZevgh]h bamqg_gby b \ha”_ cKkl

< oh"bkke "~h\Zgby [ueb bamg_gu ihdZaZl _eb jZ[hli
ij_"ijbylby H:H ©A _gbl2 ~ _yl evghklv dhlhjh]lhlgzZijz\e_
dm b ijhba\h”?kl\h jZ*bhl_ogbqg_kdhc ZiiZjZImju

>Zgguc ZgZeba ihal\hebe mkNZgh\bly hkgh\gZy
Nyl _evghklv hjl]ZzgbaZpbb [ueZ wnn_dlb\gZ gZ qlh
ijb[ueb hl j ZebaZpbb ijh"mdpbb | j _\hadb hkr
Ij_™ijbylb_f g_ \k_]*"Z wnn_dlb\gu Ilhwlhfm ij_"ijbyl
jZkkfhlj _Iv \hafh ghklb fh” _jgbazZpbb Z\lhiZgdhy b b
h[jZlguo j_ckh\ Bamqgb\ kijhk gZ mkem]b ke _"m_1I| hilf_
g_klZ[bevguc oZjzZdl_j

ljh\_~zggu_ bkke_ "h\Zgby iha\lheyxl|l ]Jh\hjblv h Ihf
hjl]ZgbaZpbhgghc kIjmdIimju H:H ©A gbl2 iha\hebl ij_~
wnn_dlb\gh hj]Zgbahl@mlv BkE¢h”*y ba jZkqgzlh\ hg_\b~c
gZb[he__ wnn_dlb\gufb kihkh[Zfb [IjZgkihjlbjh\db ]jm
dhevp_\hc fZjrjml Ih”~\b " ghc khklzZ\ ij_"~ijbylby Ij_[m _| f
Dhfizgbb [m”_| \u]lh~g_c ijbh[j_klb gh\u_ IjZgkihjlgu_
ebabg]

K p_evxdjkZs _gby kjhdZ hdmizZz_fhklb gh\h]h ih*\b gh]
ijb\e _g_gby “hihegbl _evguo deb _glh\ ij ~eZ]Z Iky \
mkemtjJndZazZgb_ ]jmah\uo i_j \hahd gZk _e gbx >ey \uy
NZgguc \b® mkem]b [ueb ijh\_~ gu hijhku gZk_e _gby b

< j_amevlzZl_ijh\_~zgguo bkke_ "h\Zgbc [ueh \uy\e ¢
I _j_\hadb y\eyxlky \hklj_[h\Zggufb Hijhk ihdZalZe qlh
| _jbyfb ijb \u[hj_ i_j_\hagqbdZ y\eyxlky p_gZ khojZggh
dZy kbkl_fzZ kdb~hd dhlhju_ '\ k\hx dgggmy g¥deayhxlk
ij_bfms_kI\Zfb ij_"ijbylby H:HhO#g ghl® wdki_jlh\ ~Zggu
\bA mkem]b ihalhebl nbjf_ aZgylv agZqgbl ®#vgmxb*hex ¢
m\ _ebqgblv ijb[uev gZ glh \' A~ g "ghf wd\b\Ze

feg j
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M>D
KBKLRP: G:DHIBL?EVGUO KQ?LH< D:D :EVL?JG:LB<:
J:KIJ?>?EBL?EVGHC I?GKBHGGHC KBKL?FU

< > HG>:J7?<:
GZmqguc jmdh\h”bl ev L < F?><?>KD:Y
PEHIMKKDHKKBOBC MGB<?JKBL?L

< J _kim[ebd_ ; eZjmkv ~_ckl\m_1I jZkij_" _ebl_evgZy
kl fZ k mklZgh\euggalfbfb < jzZkij_ ~ ebl _evghcbi_gkbhc
ki _f_ _klv k\hb iheh bl _evgu_ b hljbpZl_evgu_ klhjhgu
nzZdlhf y\ey Iky Ih qglh \_ebgbgZ i_gkbb m dz *A]h _ i
am_fZ HIljbpzl_evgufb fhf_glzZfb y\ey Iky Ih qglh i_gkb:
iz "2g nZdlbq_kdb hieZqb\zZxlky aZ kg_|I ~jm]bo hlkn

"ey [he__ itha~g_]h \uoh”Z gZ i_gkbx kms_klI\m_| [h
gZ]jmadZ gZ hj]j]ZgbaZpbb

GZ “"Zgguc fhf gl \ J _kim[ebd_; eZjmkv gZ mqg_|I|_\
aZgylhklb b kgpd Zezskdhbl [he_ g felm\ _d i_gkbhg_jh\

ba gbo ihglbxihemqZl_eb i_gkbc ih \hajZklm >hey i_g
gbke gghklb \k_]h gZk_e _gby J _kim[ebdb ; eZjmkv \ ~l
Kk \ ] ~h \ ] >hey i_gkbhg_jh\ \ygbke g
lhlh gZk_e _gby J _kim[ebdb ; _eZjmkv \ ~bgZfbd_ 1Zd
525 \ ] ~h \ ] < kj_"g f gz g_eh aZgylt
fbd_ kljZgu gZk_e _gby \ ] ijboh”behkyv I gkbhg j
dZaZl _ev "bgZfjdokgBEe\lba *hkllgly mjhjg& g e aZgylh]h
gZk _e _gby

LZdbf h[jZahf g_h[oh”~bfhklv j_nhjfbjh\Zgby i_gkbh
hg \br"gZ < kh\j_f gguo mkeh\byo ZdimZevghc aZ*"Zq_«
jZkij_~ ebl _evghc i _gkbhgghc kbkl_ fu-dZdkibikdl fevogpke h\
kg _lhdhlhjzy » ckl\m_1 \ [hevrbgkl\_ aZjm[_"gulo kljZg
Ij_~ _ebl _evghc WIZ kbkl_fihlidashehiz22Z2gzZf \ebylv g:
jZaf _j k\h_c¢c [m"ms_c¢c i_gkbb m\yaul\Zy = k kmffhc |
i _gkbhgguc nhg” LZd _ ke_"m_| hif_IbkhatZghy |Zchtewl
kbkl fu ihy\blky \hafh ghklv khdjzZlblv jZkoh”u [x"" _1Z

< gqZklghklb Jueh ij_"eh  _gh ]jz""Zgbgm k fhf_glz
ljm~hkihkh[gh]h \hajZklZ hldjulv kh[kI\_gguc i_gkbhggu
kyggh gZ g_]h i_j_gbkeylv hl k\kg]Huaihd@Zaldegb Jglh
d fhf_glm gZklmie _gby i_gkbb m g _]h gZdhiblky "hklZlIh
dhlhjZy ijb khihklZ\e _gbb k gZklhysbf fhf_glhfc\j _f gb
kiI\mxsbo i_gkbc \ b [he_ _ jZaZ
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Kljhbl _evgmx hljZkev g_evay ij_"klzZ\blv [_a bkihev
Ld\hajzklzx!l h[t_fu b |_fiuvklj\ezbll2d" _ \hajzklaxl b Ij_
\Zgby ij_~ty\ley fu_d ba”_ebyf ba [_IlhgZ ; lhg ~"he"
\ukhdb_ f_ozZgbq_kdb_ gZ]jmadb ijhlib\hklhylv mkzZ~d _
sbg bf_Iv mklhcqgb\hklv d ZIfhkn_jghfm \ebygbx b i_j_
Imj h[ez”ZIlv gfhhdoi¥bg_kdhc klhcdhklvx

Kh\j f gghc | _ogheh]b_c¢c iha\l\heyxs ¢ dZq_&l\ _ggh
kI\Z [ _IThgZ y\ey_ |ky ~bki_jkgh_ ZjAbjM\Zgb \ I[_hggm:
kf kv \hehdhg ba jZaebqguo fZl _jbZeh\

<hehdgzZ fh]ml [ulv jZklbl_evgh]h fbg_jZekwdmh]h b
ijhbkoh ~ _gby >bki_jkgh_ Zjfbjh\Zgb_ bkihevamxl|l "¢
ijhgghklguo ozZjzdl_jbkhidr _fédy fhjhahklhcdhklb b \h~
ijhgbpz _fhklb Ij_sbghklhcdhklb ”“ey m\_ebg_gby m~"Zji
ijhgghklb "~ey m\_ebqg_gby ijhgghkbbjgajyXxkhMNey dd ki
g_gby Ij_of _jgh]l]h mijhqg_gby fZl _jbZezZ ”"ey ih\ur_ghby
f oZgbg_kdhfm \ha”_ckl\bx ”"ey kgb ' _gby mkzZtYhqghc »
\ur_gby mklhcqgb\hklb d bklbjZgbx "ey bkdexqg_gby ihy
kdbo » _nhjfZpbc hlkeZbdgphkibih\

;ueh ijh\_~ gh bkke_ _"~h\Zgb_ gZ bkihevah\Zigb_ dhj’
A"h\ rbgghc ijhfure_gghklb \ jZkl\hjZo b [_lhgZo \ dZo
>7Z9g9gZy nb[jZ g_ ih”\_j]1Z _Iky obfbg_kdhc dhjjhabb ih" -
ghc kj_~u b "jm]bo Z]j_kkb\guo kj_~Zo

cuedalhlhl\e _gZ k_jby h[jZaph\ k jZaebgguf kh"_j Z
dhgljhevgu_ h[jZapu HJ[jZapu \u”™_j b\Zebkv \h \eZ guo
g_gb_ kmlhd b bkiulul\Zebkv ih klZg”~Zjlghc f_Ih”~"bd_

Ih themq_gguf j_amevlZIZf [ueh mklZgh\e_glh qlh i
oh”h\ rbggjhdure _gghklb ijhqghkd¥ g4 k ZIb_ m\_ebqgbe
gZ * \ aZ\bkbfhklb hl dhebqg_kI\Z ~h[zZ\db

GZbemqgrb_ j_ameviZlu “hklb]Zxlky gZ [_lhgZo k kh’

« ih fZkk _ « ith h[t_fm 1ijb "ebg_ nb[] «

; Ihg k bkiWwegr@ihc dhjrh\hc gblb fh™ | [ulv ijbf_g_
kly db iheh\ “"ey ba]lhlh\e_gby ljhimZjghc ieblgb [hj”>
obl_dlIlmjguo nhjf ~ _dhjZlb\guo we_f_glh\
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" 2EHIMKKDHKKBCKDBC MGB<?JKBL?L
Ebgby ~ey g_ij_julgh]h djZr_gby e_gl iha\hey | ijh\_

ith ijhiblhggdiZjghfm kihkh[m MqzZklhd djZr_gby khklht
thAThlh\bl_evghc hi*_edb azZiZjghc k_dpbb k_dpbb ijt
ithAThlh\bl_evghc hI*_edb mklZgh\e_ gul\hZkaZiljghhqgmgkljh
mkljhckl\h iexkh\dZ

< aZiZjghc k_dpbb ijhbkoh”bl nbdkZpby djZkbl_e_c \
khklz\ __ \oh”~bl iexkh\dZ aZzZiZjgZy dzZf_jZ b gZfZlu\Zx:
aZiZjghc dzf_j_ g_h[oh”~bfh Z\IhfZlbg_kdb ih*"_j b\Z
NZ\e _gbjh\iZc kj_~u azZ kq_Il j_]mebjm_fhc ih*"Zgb \ g__
dhgkljmdpbb fZrbgu e_glZ ohjhrh ijhiZjb\Z _Iky k ~\mo
ijhfuldb khklhbl ba r_klb \Zgg k ijhfulhqguf jZkl\hj
hl"bfguo mkljhckI\ b gZdzZlgh]h mkljhcklI\Z

dimZevghklv fh*bhgweZdljhh[hjm~ h\Zgby aZdexqZ ||
glh ij_"ezZ]Z |ky \ZjbZgl aZf_gu fhjZevgh b | _ogbqg_kdl
hi\_gZxs_]h kh\j_f gguf Ij_[h\Zgbyf ih wg_j] _Ibqg_kdbf
gZ”_"ghklb we _dljhh[hjm~"h\Zgby mqzZkldZ dj&x_ gby e _g

< j_am&lvlZgZebaZ | _ogbq _kdbo j r _gbc ijbgylu gh\u

hkms_ kl\e _gZ azZf _gZ kbkl_fu we _dljhijb\h*Z f_oZ
@mijzZ\ey fuc \uijyfbl~elv]Zl_ev ihklhygghpv lkdkl fm
@j_h[jZzah\Zl_ev qZKdbhgwjhgguc "\bkZ\uphvjhf gZklhlguo
ij_h[jZah\Zl _e ¢ bf_xsbo nmgdpbx wg_jlhk[_j_~_gby
\ khhI\_Ikl\bb k kh\j_f ggufb [|j_[h\Zgbyfb \

fhr _jgbaZpby kbkl_ fu mijZ\e _gby \ dhlhjhc t
ijh]ljZzffbjm_fuc fbdjhdhgljhee j h[_ki_qgb\Zxsbc mijZ\e _
\k_¢c ebgbb b g _h[6th™iEb \\h*Z \u\h”*"Z ~ey ih*"dexq _gby
| ogheh]bg_kdbo izZjzf Ijh\ ijbf_pye leghghZdihjgZy
ZiiZjZImjz dhlhjzy h[_ki_qgb\z | ih~r"dexqg_gb _ b k
f oZgbafh\ we_ dljh*\b]Zl _e_c¢ gZ]j_\Zl _evguo we f_ gll
\uiheg_gZ aZzZf_gZ "Zlgbdh\ | _ogheh]bg_kdbo izZjzf_
gZly _gby |_fi_jZImju ~Z\e_gby mjh\gy

lj_ “eh” _gguogbq kdb_ j r _gby ihal\hebeb memqrblyv
ijh"mdpbb ih\ukblv gZ~ "ghklv nmgdpbhgbjh\Zgby eb
wg _jlhihlj_[e_gb_ we _dljhh[hjm~h\Zgby Z 1Zd _ h[_
Z\IhfZlbaZpbx jZ[hlu ebgbb
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M>D
FH>?JGBA:PBY IJB<EPBNL: I'!1KK:@BJKDH=H

<B;HIJWRDH
GZmqgguc jmdh\h”2bIK®w»Y DH<: dZg”® | _og gZmd
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

HArghc ba \Z g _crbo ijh[e_f \ ebnlhkljh _gbbzZy\ey Ik
s _gb_ijh]j_kkbjmxs_]h baghkZ jmqgvz\ dZgZlh\_"msbo r

GZb[he _ \Z'ghc b gZbf _gijbdgbaghg lmadltkZ rgdb\Z y\e
_|lky "bgZfbg_kdh_ ijhkdZevaulZgb_ dZgZIZ ih g_fm \ i
rboky ijhp_kkh\ > _eh \ Ihf qlh imkdh\u_ mkdhj_gby \
1j_\urZx!l kj_~gxx \_ebqbgm | _f kZfuf ijb\h”~yl d gZjmr_
g _ijhkdZevau\dg@hykle ~kl\b_d ih\ur_gghfm baghkm dZc¢

L fg f g _ fh gh \ agZgbl _evghc kIl _i_gbhij_~hl\]j
kdZevaulZgb_ ih\ukb\ azZizZzk Ily]J]h\hc kihkh[ghklb D<R
Ablky ijb fzdkbfZzevgh g_[eZ]hijbylghf mkeh\bbm dh]*Z
"z9g9Zy ®@Z[lwZoh”blky gZ i_j\hf wlzZ" _

GZb[he__ jZpbhgZevgh ih\ukblv Ily]h\mx kihkh[ghkl
m\ _ebq_gby m]JeZ h[o\ZlZ dhlhjh_ ijb hij_~ ezdguo ag-:
eZ fh™ _| ih\ukblv ly]h\mx kihkh[ghklv [he__ g _f \ jZaZ

M _ebq_gb_ m]eZ h[o\Z|lZaZhkdlz])Z\di&kyq gby ‘Vhiheghbl
gh]lh hiI\h~gh]h [ehdZ b khklzZ\ey | g_ f _g__ liZ"mkh\

ljhba\_~y khhl\_IklI\mxsb_ jZkqgzlu \b bfijgditt¥mkeh\b
aulZgby \uihegy |ky AgZq _gh\htdidhk@nhblpyd gidm D kh
\be glh khhi\ _Tkl\dhfl grZpbyf ghjfZlb\guo “hdmf_glh\

Qlh g fZeh \Z°'gh ihkdhevdm agZq_gb_ ~Zglwh]h dh
jm_Iky \ madbo ij_ " eZo WIh k\yazZgh kI _f glh \ j_am
him[ebdh\Zgguo \ ©ljm~Zo PDI; ih ebnlzZf2 Jueh mklZgtl
\ur_gb_ begbazZngb_ ~Zggh]l]h dhwnnbpb_glZ ijb\h”bl d ih
baghkm D<R b gZjmr_gbx "bgZfbdb jZ[hlu e _[z”~dDb

< aZdexqg_gbb klhbl hif_Iblv glh "ZggZy jZajZ[hldZ i
| evghc kl_i_gb mf_gvrblv baghk jZ[hgbo dZgZhhd D<R
fhklv j _fhglzZ b ik\tkeé]h\ _qghklv
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M>D
KLIMDLMJG:Y HILBFBA:PBY NHJFBJH<:GBY HL<?JKI

>< ;HYJDH
GZmqguc jmdh\h~bl@dVEH;H< dZgdhZmd ijhn
27EHIMKKDHKKBCKDBC MGB<?JKBL?L

KljmdImjgZy hilbfbazZpby jZkkfzZljb\Z_Iky dZd ijhp_Kk
dhlihjhlh hij_~ ey Iky ihke_~h\Zl_evghklv oh”h\ j_ "ms
"ey dZ ~h]h jZ[hq_]h oh~Z Izdbf h[jZzahf qglh[u hkgh\gh_
[ueh fbgbfZevguf Hkgh\hc f_Ih”*bdb kljm dlmjghc hilbfb:
bgnhjfZpbhggh_b fZIl_fZlbq_kdh_ h[_ki_q_gby

FZI fZlbg_kdZy h[_Ki _gq_gb_ khklhbl ba dhfie_dkzZ z
fZl _fZlbg_kdbo fh”_e ¢ dZ ~Zy ba dhlhjuo khhI\_lkl\m
wlZim kljmdImjghc hilbfbaZpbb

1. JZa™ _e _gb_ hi_jZpbhggh]h ijbimkdZ gzZ \k_\hafh’
kilmi_g_c¢ dhlhju_ g_hlleh®dfhnkpghbjh\Zgby hI\_jklby

2.J _r_gb_i_j [hjghc az”*Zqgb |hbde \ZjbZglzvh[jZ[hl:
guf hkgh\guf \j f g f

< aZ\bkbfhklb hl dhgkljmdpbb hI\_jklmyhhgdhht | bf
kI\h kimi_g_c b hij_~ e _ggu_ \ZjbzZglu h[jZ[hldb ijb jZk
ex[hf dhebq rkfh ' gh bo aZdh”bjh\ZIv \ \bA_ we f_glZjg
Zii dzZ ~"Zy ba dhlhjuo hljZgbqg_gZ h[jZamxs_c pbebg”jt
\_jklby A~ 1Zeb <k_\hafh 'gu_ \ZjbZglu h[t_"bg _gby we
Zij \ ijbimkda kI i _gbk<=n az”~Zxlky nmhzZigBa wlh]im ke ~
1 glh klmi_gv k ghf_jhf N h[jzah\uj\wmkNh\Q

MjZ\g_gb_ dh”bjm_1| khklZ\ ijbimkdh\ dZ ~hc_h[jZ[Z]
gb h[jZah\ulZ _fhc \ ijhp_kk_ nhjfbjh\Zgby Kgylb_ ijbi
kimi_gb fh> I [ulv ij_~klZ\e ghfhl}Zj‘QZégnggflh) nhiZbjh\

gby hI\_jklby < ~Zevg_ cr_f \ZjbzZgl h[jZ[hldb ih_~klZ\e
' h_  fgh'. kl\h

_ qbk eh \ZjbZglh\ JZ\gh ijhba\_" gbx dhebq_
dhlhju_ fh° h[jZah\u\ZIv dZ ~Zy ba klmi_g_c MHqg_\b"g

Ih \ZjplzZ h[TZ[hIdb we f glZjgdy Hzklvh~rgh\j_f hggh \o

Ablv \ khkIZ\ “\mo b [he _Imijbgm&dh\ijhib\ghf kelmqz_ [I
\hagbdZlv h[ezZklb i_j_k_q_gby b imklhlu LZdbf h[jZahf
hij_~ e _gby \k_o ~himklIbfuo \ZjbZjglh\gb[jZzdhltdiphc k
klhbl ba "\mo wlZih\

ihkljh_gb_ ]jzZznz \_jrbgZfb dhlhjh]lh y\eyxlky ijbi
g_clXNaz”rZqZ j_rZ_lky k ihfhsvx khklzZz\e_gby fZljbpu
aZihegy |ky k ihfhgvxZZe]h

ijh\_jdZ \hafh ghklb h[jZah\ZgbYyZMhd qlka bt hj]A[ h
db ba we_f_glh\ fgh[lj_ZKa‘m_fh]h ba dZ *“hc \_I\b ]jZnZz

< oh”_ j r_gby wlhc aZz~Zqb \u\h”*blky nmgdpby hij_"

fuo \ZjbZglh\ h[jZkhbdrtmkeh\b_ k\h[h"gh]h m”*"Ze gby ijbi
ihke_"~g_f wlZi_ \u[bjZ_Ilky \Z@IlthIngth;Jvzr[mfl h[sbf_dhebq
kI\hf jZ[hgbo b \kihfh]Zl_evguo oh”h\

Hkh[h_ \gbfzgb

kl_c ljb wlihf g _khhI\ _
lj _[h\Zgbc " _eZ _
gb g ijb]hdgd bkihevah\Zgbx
ghc kbkl_fu ey khklZ\e_gby

azZ™"Zq_c

KZgblZjgu_

KIBKHD EBL?J:LMJU

ijZ\beZ b ]b]b_gbqg_lbh[jghjfZIb\u
\Zgby J ;keZjmkv >We dljhggadhggktjk@ J

ghjfu

http://edu.gov.by/pag&4901.

| \k_

g mgblu\zZlv dZ "uc
Ib\ghf kemqgZ_ihemqg_gghg pgp&kiyp KZ2g' |
| evguAkZ”"ZqZ khklzZ\e_gby rdhevgh]h jZkibkZgbw bf__
ithemqg_ggh]h jZkibkZgby o
ljm~u gZ khklzZ\e _gb _

lki\b_
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M>D
LJ?;H<:GBY D IJH=J:FFGHC KBKL?F?
>EY KHK<E?GBY RDHEVGH=H J:KIBK:GBY

- KNBEBI?GDH
GZmggu_ jmdh\b*"bH<ekbY GGBDHIZg”® | _o0og gZmd "hp
K <DHEVPHdZg” | _og gZmd "“hp
' ?ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

KhklZz\e _gb_ rdhevgh]h jZkibkZgby ”“ey rdhe J_kim
bf | jykRhlh_gghkl_c¢ k\yaZgguo k kha”Zgb_f Ijm~h\hc |
mqg_gbdh\ 1Ijb khklZ\e _gbb jZkibkZgby gZb[hevrZy gZ
jZkkgblZggZy \ [ZeeZo "~he gZ ijboh”blvky gZ hlhjgbd
~gguo mjhdh\ [ulv g_ “he gh

| j_qg_d&kgh\gl_[h\ZgbBijh]jZzffghfm ijh*mdIm ey ihklj
gby rdhevgh]h jZkibkZgby

JZkqzl "he” g [ulv aZ\ _jrzg aZ ijb_fe_ _fh_ \j fy

<hafh ghklv memqgr_gby kms_kl\mxs ]h jZkibkZgby

DZ ~"hfm aZgylbx “he " gh [ulv gZagZqg_gh \j fy

DzZ "hfm aZgylbx "he” _g [ulv dZagZq_g dZ[bg_

< hrghf dezZzkk_\ h~gh \j _fy “he gh ijhoh”blv g_
aZgylby

M h~ghlh ij_ih~zZ\zZI_ey \ h~rgh \j _fy fh™ | [wlv lhev
b

< h~rghf dzZ[bg_I_\ h~Agh \J_fy fh™ _| ijhoh”plv lhev
b

<hafh ' ghklv gZagZq_g\yyfaggylbgf qglh[u aZgylby \
ghf dezkk_ ih h~rghfm ij_~f Im [ueb kljh]h \ jZagu_ ~gb

<hafh ghklv kiZjb\Zlv aZgylby

<hafh ghklv nbdkbjh\Zgby aZ aZgylb_f hij_~ ezgg

Hikmlkl\b_ ©hdhg?2 \ jZkibkZgbb deZkkh\

FbgbfbaZpby ©hdihhg¥ZhZlije c

<hafh ghklv kharZgby we dlb\guo aZgylbc WIh
[u ijZ\bevgh jZkij_~_eblv aZgylby dh]*"Z deZkkb”_eblky
f j "ey bamq_gby bghkljZgguo yaudh\ m jZaguo ij_ih”
dZ[bg 1Zo

JZkibkZgb_ mqgqy[baogdZmg [gmx g _" ex Y“he gh
eylvky k mqg_Ihf jZg]h\hc rdZeu Ijm~ghklb mqg_[guo ij ~f

Mg _[gu_ ij ~f lu Ij_[mxsb_ [hevrh]h mfkI\ _ggh]
gby khkj_"hlhg_gghklb b \gbfZgby g_ “he gu bamqgZl
ithke _"~g f mqg_[ghf aZgylblgzdaz \ g * _ex \ hrghf deZk

< jZkibkZgbb mqg_[guo aZgylbc \' | _g_gb_ mq_J[gh]
g_j_"h\Zlv mq_J[gu_ ij_~f _lu 1j_[mxsb_ [hevrhyh mfkI\
" _gby khkj_~hlhg_gghklb b \gbfzZzgby k *jm]bfb ij_~f _|Zi
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M > B30.341
<K?KLHJHGBBC :G:EBA KIHKH;GHKL?C B
1J?>J:KIHEH@ ?GGHKL?C 1JB <U;HJ? I JHN?KKBB

YK ;M;GH<:
GZmqguc jmdh\KB® | DaH/F:JH<:
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

JhevijZ\bevgh]h \u[hjZ ijhn_kkbb \ "bagb qg_ei\_dZ h
"Ze _gbx \ [he_kemqZyo wlhl \u[hj hdZau\lZ Iky g_\_j¢
g_qgghf kggleh\_d magbléyl IZf d”» _gjZ\blky Z ihke_ mq.
gbdzZd g_ k\yaulZ | k\hx "bagv k \u[jZgg6c |Kilbpbdevgh
ithke ~kl\by hrb[hd \ \u[hj_ ki_pbZevghklb aZgZklmx g _
I jb\h~bl g_ Ihevdh d fhjZevghc g _m~h\e I\hj _goghklb g
guf * _1j_kkbpfgbgzfb g_\_jgh]h \u[hjZ finllkmi|kiNl_ g
hfoh~"bfhc bgnhjfZpbb h ijhneZd&by jh blijerm[_""_gb_

\ hilghr_gbb __ ij_klIb ghklb b fgh]lh_ ~jm]h_

>ey hij_~_e\ goklh ih*oh”Z d \u[hjm[ujn hkkbbgh
Zgd _Ibjh\ZgmgZsboky deZkkh\

ljh[e_fm g_ijZ\bevgh]h \u[hjZ ijhn_kkbb fh gh j_rblv
dhfiekdh]h ZgZebaae ZajZ[hlZg ijhnhjb_glZpbhgguc i
dhlhjuihfh™ | k~ _eZlv ijZ\bevguc \u[hj khhlg_klb k\hb
b mfkl\_ggu_ kihkh[ghklb k jug#XZiglgg&h\Zl _evguo mker

JZajZ[hlZgghucdl hkgh\u\zZ |ky gz Zff jiilhdbgkddh ckl
jh\Zgby '$7 [zZlZj_y | _klh\ "bnn_j _gpbZevguo kihkh[ghl
gZagZg_g "ey ijZ\bevgh]h b h[hkgh\Zggh]h \u[lhjZ ijhn
kiI\bb kh kihkh[ghklyfb b mbjmbyhphl &Iz~ "ghklw | _klZ \
dz HArgZdh b a”_kv kmd lgi\mxKIZNdtklu ho\Zlu\Zxl
kihkh[ghklb g _~hklZlhqgh rbjhdh G_ \dexq_gu ¢_klu gZ
| ee dlz | _klu LT _kadhiimagim\ki~*ysbf "he ghklyf Z |1Zd"
klu gZ ij_"~jZkiheh  _gghklv d [bag_km :gZebabjmy "~Zg
\ayeb azZ hkgHhH\rmklku dhlhju_ gZb[he__ rbjhdh b lIhqgh
kihkh[ghklb I _klbjm _fh]h

D gbf highkylky 1 kiellu\ gk/gh _ furegqbgkeh\u_ kihkh[g
kib ]jZfhlghkkihevah\Zgb, | yagiliZz kdh_ fure_gb_

>ey |Ih]lh qlh[u bkijZ\blv guagdgbhkéXighhh c* Kdp k |
fu [ueb \dexdkegudmxsb_ | _kluDe@bfh\Z kil gi&\e gb_
ij_"jdkheh  _gghkl_c d \_" gbx [ipaty_e&ZgbgZlginklh[c d
jmdh\h”~ysbf "he ghkkyfolb ZjlZ bgl_j kh\2

eZlh™Zjy | _klbjh\Zgowgbrdb b Z[bImjb_glu kfh]ml \u
ijhn_kkbx dhlhjZy iheghklvx [m”_| khhI\_IklI\h¥Zlv bo
jZkiheh  _gghklyf b ijhn_kkbhgZevguf kdehgghklyf
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M>D
MIJ:<E?GB? DHGDMJ?GLHKIHKH;GHKLVX
IIJHFURE?GGH=H 1J?>1JBYLBY

D>;M<R?GDH<: <:IMAUJDH
GZmqgguc jmdh\h~<bIM&VGIH<:dZg” | _og “g¥mnd
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

< mkeh\byo jZa\bluoojbhbghogg gbc dZ ~h_ ij igbylb __
gh bf_Iv k\hx kljzZl_]bx \ hkljhc dhgdmj_glghc [hjv][_ ;
kdh]h \b”_gby2 [m"ms_]h [_a ihbkd@&hgtdem]h\glduggiyo
bfms_kI\ g \hafh gh ~hklbgv wnn_dlb\gh]h nmgdpbhgz
lhwlhfm hp_gdZ ihbkd b h[hkgh\Zgb_ iml_c ilm\ur_gby
kh[ghklb y\ey |ky ZdimZevghc | _fhc bkke_ "~h\Zgbc

< kZfhf h[s_f \b”A_ ih® dhgdmj_glhkihkh[ghklivx ihgbf
gbgq_kI\h f_""m ij_"ijbylbyfb ijhba\h”ysbfb ZgZeh]bqggn
azZbgl _j _kh\Zggufb \h \eZ” gbb [hevr_c ~heb jugdZ Mij
lhkihkh[ghklvx ij_7~ijawldZgbl h[_ki_qgb\zZIlv hilbfzZevgh_ k
r gb_dzZq _kI\Z p_gu b ihke_ ijh*Z ghkhlBfKenmhi\ghbzlv
\ebygb j deZfu ij_klb Z fZjdb b ~“jm]bo nzZdlhjh\ >ey
dhgdmj_glhkihkh[ghklb ijh*mdpbb ke _"m_I bamqgblv ¢
][imiim Z bf_ggh ijhZgZebabjh\Zlv jugdb k[ulZ b dhgd
Zkkhjlbf_gl \uimkdzZ_fhc bjhamdpbdbih\uo ij_"klZ\bl_e_«
\u[jZlv agZgbfmx 7~ey ij_"ijbylby ijh*mdpbb gZijbf_j |
m~_evguf \_khf \ h[s_f h[t_f_ijh"rZ"

< jZ[hl_ ijh\_~ g ZgZeba ij_bfms_kI\ b g_~hklzldh\
f ITh h\ hp_gdb mjh\gy dhgdmj_glhkihkhidbhé&lbfhhkg&e bl
a _gl[_j1Z jZkqg_l bgl _]jZevgh]h ihdZaZl ey dhgdmj_glhk
dhgdmj_glhkihkh[ghklb gZ hkgh\_ mjh\gy ijh*Z'q fh™_ev
dhc f_Ih*bdZ =) _[g_\Z liZnbg_kdbo fZljbpZ ZD= fh'
| evghklv jagddbfms_kMNAhgdmj _gpbb? ihkljh_gb_ dzZjl |
]Jbg_kdbo ]jmii fZljbpZ Ihjl_jzZ ihkljh_gb_ jzZ~zZhZz dhgdi
klb >ey ihemqg_gby dhfie_dkghc hp_gdb ke _"m_1I| bkih
jZaebqguo f_Ih” h\ b ihemqgblv gZijZ\e_gby ihbkgzZ iml_«
dmj_glhkilgkhklb <u[hj dhgdj Iguo f_jhijbylbc hkms _ kI\
hkgh\_ hilbfZevgh]h bkihevah\Zgby h]jZgbg_gguo *_
1j_"ijbylby h[_ki_gb\Zxs_]h fZzdkbfZevguc wnnmdl ih\u
j_glhkihkh[ghklb _]Jh ijh*mdpbb dhlhjuc ijhy\lew |lky \ a
r c*heb jugdZ b ih\ur_gbb wnn _dlb\ghklb ]Jh ~ yl evgh
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M>D
NHJFBJH<:GB? F?LH>BDB DHFIE?DKGHC HP?GDB
WNN?DLB<GHKLB :<LHFH;BEVGUO FH?QGUO MKL:GI

. ? N?>HJQ?GDH
GZmqgguc jmdh\h”*bl_ev G :, DA< EI?GDBDHg.Zmd "hp
7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

M[hjhgéth_qgu_ jZ[hlu y\eyxlky gZb[he__ |jmd*h_fdbfl
yfb |j _[mx]| ijbf_g_gby ly  _eh]h nbabq_kdh]h Ijm™*"Z b ij
guo b \eZ ' guo mkeh\byo < p_eyo bo f _oZgbaZpbb \uih
ih hojZg_ hdjm 4x8uc wdhghfbb azZljzl \_"ml jizajZ[hlc
\_jr_gkl\h\Zgbx mihhbhggh]h h[hjm~h\Zgby

< gZklhys \j fy kms_kI\m _| fgh  _kl\h jZaelbgguo il
[Zf oZjzZdI|_jbklibdzZf b mkeh\byf jZ[hlu fh_qguo mklZgh
\u[hj_ fh_qgqgh]h h[hjrey\ddglgyd; Ighc Z\IhljZgkijlghc hj
aZpbb klhbl \hijhk hij_~_e _gby gZbemqr_]h h[_ki_qgb\z
dZq_kl\h fhcdb Z\Ihfh[bey ijb jZpbhgZevghf bkihevah\
fZl _jbZevguo b nbgZgkh\uo j_kmjkh\ >ey wlh]h ij_"e.
hp_gdb wnighkllilb jZ[hlu fh_gqguo mklZgh\hd ih dhfie_dk
aZl_ex

K= SiXi Kwn

I Si £tklhbfhklv fhcdb h”gh]lh Z\lihdhfbeggZ€ mklZgh\d _
Xi tgbkeh ihkh\xtdhwnnbpb gl wnn_dlb\ghtkldhjZdbhec
mklZgh\db

DzZd \b”*gh hg mqgblu\Z_dwdhdgyHflogblkddhb ihdXxaZl _eb
eh ihklh\ ijhimkdgmx kihkh[ghklv fh_qguo mkhZgh\hd
liZffm jZ[hl Jh~h\hc ijh[_] iZjdZ 1Zd b klhbfhiklgu_ kI
j_ I _gby fhcdb b azZljZlu gZ = wdkiemZIZpbx

GZ hkgh\Zgbb f_Ih~"bdb k bkihevah\Bgdl [baejbeh  _gby
\ " g jZkq_l dhfie_dkgh]h ihdZazl_ ey klihbfhklth *"ey iZj
fh[be_c kh kibkhgguf dhebqg_klI\hf N b kj_"~g_kmlh

df ey "\mo fh_qguo mklZgh\hd kljmeghkljmsghltqggl
fh_gghc mklZzgh\db agZq_gb_ dhfie_dkgh]h ihdzZazZl ey

Z "ey s _IhgghcKe_"h\Zl _evgh ”"ey ~Zgghc_hj]lJZgba

khh[jZagh ijbf_gylv s_lhggmx fh_ggmx mklZgh\dm
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HP?GD: B KH<?JR?GKL<H<:GB? EH=BKLBQ?KDHC KB
HJ=:GBA:PBB =JMAHI?J?<HAHD
< LJ:GKIHJLGHC HJ=:GBA:PBB

X H LMKLH<:
GZmgguc jmdh\h"6I=ERGFP?<BQ o&dfdhyy gZmd ~hp
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

< gZklhys__ \j _fy [hevrh_ \gbfZgb_m~ _ ey I|ky eh]bk
"h\Zgbyf gZijZ\e_gguf gZ bamq_gb_ ljZgkihjlguwo kbkl
guc ljzgkihjl h[ez~Zy [hevrbf kljzZzl_]bg_kdbf j_kmjkhf
hrgh ba kZfuo [hevrbo b keh guo IjZgkihjlguo kbkl_f

H[t_dlhf bkke_"h\Zgby klZeh IjZzgkihjlgh_ ijh"ijbylb_
]be \\g rljZgk?

Dexqg_\h_ f _klh ijb hj]JZgbazZpbb i_j \hahd gZ ~Zggl
aZgbfz | kem ' [Z fZjd_Ibg]Z b wdkiemZI|IZpbb h/bneb jZkl}
fu_ hi”*_ehf f_jhijbylby ih hj]ZgbazZpbb i_j _\hahmgh]h ij
ebjh\Zgbx k[ulZ IjZgkihjlguo mkem] ~ZgZ hp_gdZ kms_
hieZlu Ifjm~Z jZ[hlgbdh\ ~Zggh]h ih*jZa™ e _gby

GZ ij_"ijbylbb ih khklhygbx gZbldxeVvky Jk_* evguo
ly]gZ ]Jjmahih”~t_fghklvx \ kj_"g_f | H[sbc nhg” jZ[h
Z\Ilhdhehggu aZ bxé&hklz\gdgy | Z\Ihfh[begy beh38
Z\Ilhfh[bgZkh\ KZzZfufb wnn_dlb\gufb Z\Ihfh[beyfb y\e
N evgu_ ly]l]Zgb fh”r e c-»(8&('(6/6 b 051 7*O Z
kZfufb g _wnn_dlbxgwufb evgu_ |ly]Zgb F:-8420 < b
MERCEDESBENZ 1841LS.

<k ]lh i_j_ \_a gh]ljmaz gZ jZkklhygbdf\ LjZgkihj
gZy jZ[hlZ ij_"ijbylby aZ.lkh&klZ\beZ Ildf <f_ klI_ k
| f m\ _ebgbeZ&yykfZevghklv i _j \hadb | JjmazZh KhdjZs
]h ithdZzazl _ey \hafh 'gh iml_f memqgr_gby ijhp_kkZ |jZg
ah\ ihkj ~kl\hf \g_"j _gby eh]bklbg _kdbo fh” e \c ohayc
e _gby

>ey kh\ _jr_gkl\h\Zgby eh]bklbg_kdhc kbkl _flu hj]zZgt
ahd gZ ij_"ijbylbb Jueb jZajZ[hlZgu ke_"mxsb_ f_jhijby
k" _evghc kbkl_fu hieZlu Ijm”~Z jZ[hlgbdh\ kem [4 fZjd_|I
|Zpbb jzZajzZ[hldZ kbkl_fu ijh*\b" _gby ij _"~eZ]Z_ fuo ij_"i
ith i_j \had_ ]Jjmah\ jZkrbj_gb_ deylbylmjljijkNibf ij
\ M gby j_deZzZfghc dZfiZgbb jzZajz[hldZ fZjrimkh\ k mq
_fguo ozjzdl_jbklbd Z\Ihfh[be_c¢ Z 1Zd _ ihimlghc b h]
ljZgkihjlgh]h kj_~klI\Zk _a&Zevpgh]lh ly]ZgZ F-8420031<
gh\uf ]Jjmah\uf Z\Ihfh[bEFES5'$) Kjhd hdmizZz_fhklB gh\h]h
lhfh[bey khklZ\Dbl e_|
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M>D
:G:EBA H;?KI?Q?GBY ;?AHI:KGHKLB ><B@?GBY < L?|
<J?FY KMLHD G: MEBFHOBE?<:

. MLJ:F?GDH: B<:GH<
GZmqguc jmdh\h”bllHeEvYID H <:
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

Hrghc ba \Z'g_crbo az*Zqg "hjh ghc hljZkeb ¥ gZklhy
_lky h[_ki_q_gb_[_ahiZkguo mkeh\bc ijh_a”Z ~ey \k_o
gby Mjh\_gv Z\Zjbcghklb azZ\bkbl hl fgh  _kI\Z nzdlhjh'
\u”_ebbk\_ s _gghklv ihdjulby Z\Ihfh[beGgkthyjlg]b g
agZgbl_evguc h[t_f "\b" _gby \ | _fgh_ ap~Myl &c0%hd ijhb
>LI < wlh \j_fy kmlhd hkh[_ggh ih\urZ_Iky hiZzkghklv ~*
\_ehkbi_"bklh\

<hijhkzfb hk\_s gbk]be_\_  azZgbfzZz_ |ky Fh]bé \kdh_
kdh_ dhffmgZevgh_ mighighghb ©=hjk\ 12 >ey hk\ s gt
]hjh~rZ \ gZklhys_ _ \j fy bkihevamxlky jZaebqgu_ Ibiu e
jlmligu_ ]1Zeh]_gh\u_ k\ _Ih”"bh~gu_ < ]h~Ilglk hf[kem b\
jZkoh” m _|ky \ kj_"g_fj. aZfleZtu gZ hieZlm Wyilebkdljhwg |
klZ\eyxl fe”

;ueh ijh\_"~ gh bkke_ ~h\Zgb_ hk\_s gghklb ¢EBjh gh]
A\mo mebpZo ij ImtdbpkidpLevgZy mebpZ h[s_Fkhjh~kdh
ggby dZl_]Jhjbb : b [mev\Z] GtmeddpgZgfgkdgh]h aggZq_gby
| ]hjbb < k bkihevah\Zgbekdiki[HjZ - @xBDk? Dhgljhe
gufb IhgdzZfb [ueb gZagZq_gu i_r_oh”gu_ i_j _oh”u b
mebp f_""m klhe[Zfb hk\_s gby Baf_j gby ijh\h*"bebkyv
[hevrh]h kg_"gh]h ithdjh\Z b \ kmomx ih]h"m

Ilhke ZgZebaZ ihemqg_ggua WaAhdudglh’kl\eZ gghklv
Ahjh ghlh ihdjulby gZ h[_bo mebpZo g_ khhiI\_1KA\m _1 Ij
Ib\guo "hdmf_glh\ ke ~h\Zl evgh [ _ahiZkghklv mqgZkl
hf _ki_g_gZ < Ih "~ \j_fy kms_KkI\ _ggh_ \ebygbg gZ me¢
ghklb ihdjulby hdzZaZelhghelbbgb gh]lh ihdjh\Z bt[ebahkl
_dlh\ k gZjm guf hk\_s _gb_f b j_deZfhc

GZ gZr \alJey”™ ”"ey ih\ur_gby [_ahiZkghklb “kb" _gby
"blv jy™ f_jhijbylbc jZaebqgghc gZijZ\e_gghklb bkh\_jr_¢
kl_f hk\_s_gby kzZfbo ljZzgkihjlguo bj_%®kilgh "hhkegs _gb _
hiZzkguo mqgzZkldh\ “hjh] bkihevah\Zgb_ "hjh 'gwo agZdh
khdhc bgl_gkb\ghklvx k\_Ilh\ha\jZs_gby hk\_ldbgb_ "hj
b ~j
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M>D
FH>?JGBA:PBY WH KL:GPBB G:EB<: L?FGUO
G?NL?IJH>MDLHK<

F K <:KBE?GDH
GZmqgguc jmdh\B "l _®wJG:Y dZg” | _og gZmd "h
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

KlZgpbgZeb\Zz | _fguo g _nl_ijhmdlh\ hkgZs gZ g
Ijb\h~guf we _dljh*\b]zZl_e_f k ihfhsvx dhlhjh]lh | _fgu_ g
I_j_f_szZxlky ih Ijm[hijh\h”*Zf ih~ ~Z\e _gb_f "ey i
fZkehjza~Zlhggmx dhehgdm b gZeb\Z \ j_a_j\mZju o0jZg_

>ey gZ[ex”_gby alZblgolgdkef ijhp_kkhf \ j_"bf_ j_ Ze\
\j_f_gb j_]mebjh\Zgby hkgh\g@oz\&jgbhyjh\ljm[hijh\h"*Zo
mjh\g_c¢c \ j_a)jlm&d jZajZ[hlZgZ bgnhpiZjzhbaggHhZy
kmi_j\bahjgZy kbWhfZibazgpbb[Zzgh]jzffgh]lh h[_ki_qg_gby
SCADA-TRACE MODE v. 6 k bkihevah\Zgb_f fh”me_c b~ _glbn
IDNT b zZ~Zilb\gh]lh-jI1BmeylWPID, hlh[jZ  _gb_ bgnhjfZpbb
\u\h~blky gZ wdjZg ijhfure_ggh]lh dhfivxl_jZ

L oheh]by Z~Zilb\gh]h mitj@lke_ _bbogheh]by hj]J]ZgbaZz
\ukhdhdzZqg_kI\_ggh]h mijZ\e hdbgy kdbbmgheijhp_ _kkZfb
hkgh\ZggZy gZ bkihevah\Zgbb gh\ _crbo f _Ih~h\ b~ _glbr
hit_dlh\ f_|h~"Zo Z~Zilb\gh]l]h b fh~Zevgh]h mijzZ\e_ gt
hit_dlh\ b f_|Ih*Zo hilbfbazZzpbb gZkljh_d j_]meylhjh\
| ogheh]bb ihalheyxl iheglZzkbwbjE\Zh¥ ijhp_kk gZkljhc
Z\IhfZlbq_kdbo j_]meylhjh\ ey rbjhdh]h deZkkZ ijhfure
mijZ\e_gby k aZiZa”u\Zgb _f Hgb bkdexqgZxl g
bkihevah\Zgby h[uqguo f_Ih*h\ b”_glbnbdZpbb ~bgZf

f Th~h\ jmqggh]h \u[hjZ b jZEqvbdohildjfzf Ijh\ gZkljhcd
j_]Imeylhjh\ Djhf_ wlh]h \ kZfbo j _]meylhjZo bkihe
kh\_jr_ggu_ ih kjZ\g_gbx k Ibih\ufb IB> aZdhgZfb
mijZ\e _gby Bkihevah\Zgb_ wlbo Ze]lhjblfh\ k hilbfZevg
bo gZkljhcdb b h[_ki_qb\Z dZyulkhdh ijhp_kkh\ mijzZ\e
hit _dlzZfb gz \k_f wlZi_ bo ~Zevg_cr_c wdkiemZIlZpbl
"Z\e _gby \ Ijm[hijh\h”_  hkms_kl\ey |ky k ihfhsvx |
we dljhijb\h~rZ i _j f ggh]lh |hdZ hl ij_h[jZah\Zl ey
"hklb" _gbb djblbg_kdloiajgZdqljhh kbkl_fZ ijhlb\hzZ\Zjbc
Z\IhZlbg_kdhc h[_ki_gbl [ethdbdkeXxdmgb_  bkihegbl_evg
f oZgbafh\ gZkhkZ b hlk _gguo deZiZzgh\ k dhgljhe f L

khklhygby
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M>D
F:JD?LBG=H<U? BKKE?>H<:GBY D:D HKGH<:
NHJFBJH<:GBY P?GH<HC IHEBLBDB IGHG WNIB{URU

>B LJ?LVYDH<:
GZmqgguc jmdh\h*"6FEFGPP<BQ dZg® wdhg gZmd *
?EHIMKKDHKKBCKDBC MGB<?JKBL?L

P_9gZ y\ey |ky fhsguf b ]Jb[dbf fZjd_Ibg]h\ufk bgkljm
ithevah\Zgb_ dhlhjh]h ihalhey | agZqgbl_evgh ihdukblv w
n_dlb\ghklv ~_yl evghklb ij_7ijbylby LsZl _evgZy |jZaj
itheblbdbZ g _crZy @ZAg "ijbylby

Bkke_"h\zZgby ijh\h*bebkv gZ hkgh\_ nbebZzZeZzZ :\Ih[r
H:H ©Fh]be_\h[eZ\IhljZgk?

:gZeba nzdlhjh\ \gmlj_gg_c¢ kj_~u ijh\ S8W@Buc \ |Z
ZgZebaZ ihdZaZe qlh :\Ilh[mkguc iZjd « bf | g_m*~h
ihdZzazl_eb \ hiffgjdkllibg]Z gbadbc mjh\_gv; lylkaedzyp\Zgl
wnn_dlb\ghklv ;GgBNDkIhgZiynlZpby \ hlghr_gbbgdfq_klI\Z
khdZy wnn_dlb\ghklv ijhgZmti{gm] jZkihgh™hgbZlh
gZy j_deZzZfZ ijb\h”*bl d iZz®_gbx mjh\gy ijh*"Z" mkem] |
| d kgb  _gbx kijhkZ Bkoh”y ba wlh]h fh ghj"* _eZlv
r_ gklI\_ p_gh\hc iheblbdb Hkgh\gZy p_ev :\tim\mbegh]h iz
gblv aZgbfZ_ _fmx “hex jugdZ ljZgkihjlguo mkem] ] Fh]
azZdj _iblvky gZ g_c¢c WIlh \hafh gh edrgbiynghi\ugy\ckeb _
| h\

< j_amevlZl_ jZkq_|1Z \hafh 'ghc kdb”~db gZ ]Jjmah\u__
[mkghf iZjd_ <« [ueh \uy\le_gh qlh hj]j]ZzgbazZpby fh | k
I _j_\hadm ]Jjmah\ gZ b ijb wihf hg hklZg_Iky gZ mjh
I _j_\hahd < j_awmléjhzlZjbnu klZgml [he__ ijb\e_dZIl_ev
deb_glh\ qglh ijb\_~ | d m\_ebq_gbx kijhkZ

GZ hkgh\_ Zgd _Ibjh\Zgby deb_glh\ :\lh[mkgh]h iZjd
N ggh3WOT-ZgZebaZzZ [ueb \uy\le _gu hkgh\gu_ijh[e_ fu ijf
mkem] :\Ilh[mkgh]h iZjdZ «

KZfuftzdimzZevgufb ijh[e_fZfb hdZaZebkv dhlgdmj_gl
djZzs_gb_ba”™_j _d

< j_amevlzZl_ [ueb ij_"eh _gu gZijZz\e_gby ki\_jr_gk!
\hc iheblbdb hj]ZgbazZpbb gZijZ\e _gb_ gZ azZ\lWZ \Zgb _
azZl _eyf dzZzq_kI\Z kh\_jr_gkl\h\Zgkklhiblfjmkd bmijuk &m|_ Zg
eba p_gh\hc weZklbgghklb h[hkgh\Zgb_kbkl_ fu kdb”hc
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M>D 539.1.04
FH=BE?<KD:Y H;EXL¥E?”L IHKE? :<:JBB
G: Q?JGH;UEVKDKC W

. < LIJ?LVYDH<:
Gmqgymdh\h*blL & :=??<: dzZg”™ \_I ;gZmd "hp
HI ;7EHGH=H<:
,?EHIMKKDHMKKBCKDBC MGB<?JKBL?L

Zij_ey ]bkihegbehkyv e | k fhf_glZ Z\Zjbb gZ Q
kdhc :WK WIlh [JueZ kZfZy djmigZy |_ogh]\ gbuZy dZlZkl
fZkrlZ[ghfm aZ]jyag_gbx |_jjblhbbéhelhphbdimsbfth jZ*b
gmdeb”Zfb b gZg_krZy h]jhfguc ms_j[ gZr_c j_kim[ebd_
Fh]l]be \kdhc h[eZklb jZchgh\ \ jZaghc kIl _i1_glh [ueb a
“b\msbfb jZAbhgmd3ky2d H[sZyws&~ v az]jydgKybk

iehlghklvx [he 2 [ded f BbkdfklZ\eyeZ ? bebdf
lj Ivy gZklv h[eZklb AZ]jyd®Uythf @&hf eendZevguc 0ZjZ
f g | jjblhjbb lehlghklv aZ]jyag_gby \ hkgh\ghf g

d:f® Db?&K gzb[he_ _ aZ]jyag gguo | _jjblhjbc h[e
hlk _e _gh gZk_e_gguo imgdlZ

AZ ihke_ Z\Zjbcgu_ ]h”u ijhbahr_e h”bg i_jbh” ihen
mdZazZgguo jZ"bhgmdeb”h\ lehlghklv _aZljilyagkgdyr\Eq\
jZaZehsZ”"b azZ]jyal'kgukindjlbezZkv \ jZaZ b khklZ\¢
748 df beB58%). Ba h[s_c iehsZ”b aZ]jyagzgghc jZ~bhg!
gZb[hevrbc m” _evguc aZlgbfzZxl a_feb ]~ _ iehlghklv aZ
gby'KV dhe _[e_Iky hl ~h A _fBb HfaZ]jyag_gb_f hl

Db dkhklZ\ew24,7 hi A h B &7d.p6.

< gZklhys_ _\j fy \ ' ahg_ jZ~"bhZdlb\gh]h aZ]jyag gt
gZk _e _gguo imgdlz g i 1 ijh b\zZ | luk g_eh\_
ihke _"mxs_]h hlk _e gby iehlghklv &ZKjwabl gby~hhqg\

Db dfhklZehkv lhevdh Ijb gZk_e _gguo imgdlZ \ ahg_
e _gb_  hi "h ? sDbglfi \ ahg_ ijh b\Zgby k i_jbh~bq
jZ"bZpbhgguf dhgljhe _f hl %) nh gDblthfkjZ\g_gbx k

] \ k\ykab kIl _kI\ _gguf jZzkiz"hf jZ"bhgmdeb” "\ gbke
guo gZk_e _gguo imgdlh\ khdjZlbehkv \ jZa¥Z\ gbkeh

jZazZz GZ | _jjblhjbb ;h[jmckdh]h b Djm]Jeygkdh]h jZc
©]jyaguo? gZk_e_gguo imgdlh\

JZ"bZpbhggZy kblmzZpby gZ | _j\bilhké b pe ZkHl u
[bebabjh\Z&ZlkblIgu_f _jhijbylby ijh\h~bfu_ \ k_evkdhf o
thal\hebeb k\_klb d fbgbfmfm ijhba\h”*kl\h ijh"mdpbb
lj_[h\Zgbyf jZ"bZpbhgghc [Laligkghkdb "he]b_ Jh"u
| _jjblhjby h[eZklb [m”_| hklz\ZIvky aZ]jyag_gghc jZ"bh
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FH>?EV KBKL?FU IJH=GHABJH<:GBY G:IJ:<E?GBY LJ
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F < <:KBEV?<< F:JRBGKDB& L:@?GH<
GZmqgguc jmdh\h*bP<k?BGDHZg” | _0og gZmd
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

< kh\j _f gguo mkeh\byo wnn_dlb\gZy jZ[hlZgZ hj]Z
d p_gguo [mfZ] ij_"iheZ]Z dZppdhgfdibo | ogheh]bc Zg.
b ijh]JghazZ dhebq_ klI\_gguo o0ZjZdl_jbklbd nhg/kh\uo b
ihevah\zZgb_ ijbdez”~gh]h ip]jEiffghyby Zjk _gZeZ fzZI _fZ
kdbo b bgnhjfZzgizedHibg_kdbo | _ogheh]bc hjb_glbjh\
nhjfbjh\Zgb_ b wnn ndilj@Z\g¢h gb_ bg\_klbpbhgguf ihjin_e_
ih\urzZxsbfky mjh\g_ hj]ZgbaZpbb jugdZ b ~_kldhc dhgdr
[Zgdh\ bg\_klbpbhgguo nhg~h\ b dhfiZgbc aZ lkdeb _glZz
ithevah\zZgb_ Z~_d\Zlguo kljZl_]bc mijZ\e_gby dZiblZehf
aZ"Zq_c

Kbgl abjh\Zgguc nbgZgkh\luc bgkljmf_gl ij_fklZ\ey
dmighklv Zdlb\ghc bg\_klbpbhgghc kljZl _]Jbb mihZ\e gby
\Zgghc gZ ijh]jghaghc fh® _eb b p_gghc [mfZ]b m hilghr_
s _kl\ey Iky ijbgylb_ bg\_klbpbhgguo j_rblgbkc \ugBEhl\ Ik
ghc kljZl _]b_c

Ihkdhevdm dZqg_klI\h ijh]ljghaz fh”_eb \ [hevrbgklI\_ |
hl __ gZkljhcdb ih \oh~rguf "Zgguf o0Zjzdl_jbklbgdb kbgl
kljmf_glzZz fh]lml baf_gylvky \ aZ\bkbfhklb hl \u§jZgghc
kljmf_gl hkgh\Zgguebg2zbhs* ¢ [he__ |lhqgu_ ijh]lghau
N fhgkljbjh\Zlv emqrb_ dZq_kI\Z

< "Zgghf kemqZ_ [ueh ijbgylh j_r _gb_g_ h]jZgbgb\
]h\ihc kljzZlI_1b_c Z bkihevah\Zlv dzd fh ' gh [hewr_ < IZ
ey |ky "hihegbl _evgZy \hafh ghkby gbywXkb]gZeh\ hl g
kdhevdbo |Ihj]Jh\uo kljzZIl_]bc b jZzkq_IZ j_Zdpbb gZ hkgh)
guo k\_"* gbc qglh iha\hebl kbkl_f_ \u~zZ\Zlv _sz [he_ Ih

< blh]_ fu bf__f kbgl_abjh\Zgguc ihjln_ev Z&pbc d
lhqgh ebd\b”gu gh \ Ibho ih\] fygb_ fu fh _f ij_"kdZau\Z
ihke "mxsbf o_"~"bjh\Zgb _f ihkj_~klI\hf hipbhgh\ b k\hih
jbkdb ijZzdlbg_kdb d gmex

Dzd blh] fh'gh kdzZazlv qglh ijbf_g _gb_ kbgl_abjh)
Zdpbc ihemq_gghc [eZ]h”"Zjy jZajZ[hlZgghd filhh_eb k |
sb Z\IhfZlbabjh\Zgguo kbkl_ f ihdZazZezZ ~hklzZlhggh g_
Gh gm gh hif _Iblv glh ke_"m_| m\ _ebgblv dhebqg_klI\h \
kbkl f "~ey ihemqg _gby [he__ ]eZ”dh]h j_amevlZIZ
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M>D
IJIBF?G?GB? KBGL?ABJH<:GGUO NBG:GKH<UO
BGKIMF?GLH< G: NHG>H<U? JUGDB

F < <:KBEV?<< F:JRBGKDBC
GZmqgguc jmdh\h~bl GevE?<BQg” wdhg "bgmd
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

< kh\j _f gguo mkeh\byo wnn_dlb\gZy jZ[hlZgZ hj]Z
d p_gguo [mfZ] ij_"iheZ]Z Ilgidimfdly _fgddboo | _ogheh]bc Zc
b ijh]JghazZ dhebq_ klI\_gguo o0ZjZdl_jbklbd nhgkh\uo b¢
ihevah\zZgb_ ijbdez”gh]h ip]jkiffghytby Zjk _gZeZ fzZI _fZ
kdbo b bgnhjfZzgizedhbg_kdbo | _ogheh]bc hjb_glbjh\
nhjfbjh\Zgb_ b wnn_dalig¥gke _gb_ bg\_klbpbhgguf ihjin_e_
ih\urzZxsbfky mjh\g_ hjl]ZgbaZpbb jugdZ b ~ _kldhc dhgdr
[Zgdh\ bg\_klbpbhgguo nhg~h\ b dhfiZgbc aZ lKdeb _glZz
thevah\zZgb_ Z~_d\Zlguo kljzZl_]bc mijZ\e_gby dZiblZehf
aZ™Zq_c

< gZklhys_c¢ jzZ[hl_ ~_eZ Iky ihiuldzZ \ hij_"~ ® _gghf |
gblv "\Z hibkZgguo \ur_ ih”oh”Z : bf _ggh \\h~blky ihg
\Zggh]h nbgZgkh\h]h bgkljmf_glZ ij_~klZ\eyxs_]h khJ[F
nhg”rh\h]h Zdlb\Z b Zdlb\ghc kljZl_]bby_ ]JhZdkiyheivZah\:
Ij_~klZ\ey | kh[hc nZdlbg_kdb gh\uc nbgZgkh\ule bgkljm
\ufb ozZjzZdl_jbklbdzfb dhlhjuc fh _| jZkkfZljbyzZlvky d
| _evguc h[t_dl dzZd bgkljmf_gl nhg”h\h]h jugdZ dhlhj
\dexq_g \ ihjln_ev bg\_klhjZucljileah|Z §Z gZr maley”
s _kI\_ggh jZkrbjy | \hafh ghklb bg\_klhjzZz qglh hkh[_gg
\byo jhkkbckdh]h nhg”h\h]h jugdZ k _]h ihdZ \hkvfZ h]
jhf ebd\b”guo nhg”h\uo ZdlIb\h\

Gb _ [m”ml ijb\_~ _gu b ijhZgZebabjh\Zgu gli@hlhju_
| ]bb mijZ\e _gby dZiblZzehf A" _kv hlf_Ibf ebrv qlh I
kljzl _1by fh™ | jZkkfZljb\ZIlvky dZd Zglhgbf d | _jfbgm iZ
]by dhlhjzZzy ij_~iheZ]Z _| ihklhyggh_ khojZg_gbg Ihc ih
ghfm Zdlb\m dhlhjZy [ueZ hij_%| eM\g@ZbgZ wgliZlih fh™ |
[ulv ~hklZlhgqgh k_jv_agh]h b keh 'ghlh ZgZebaZz Zdlb\.
pbb \ p_ehf

lhroh”™ [hevrbgklI\Z fZ1 _fZlbg_kdbo ijh]Jghabjmxsbo fl
\Zg gZ ZgZeba_ ~bgZfbdb baf_g gby p_g nbgZdkh\uo b
r_~rb_ i_jbhrd _\gb 1ij_"klZ\e_gghc \ nhjf_ ~“bkdjhlgh]h \
]h jy*Z ihemq_ggh]h \ j_amevlZl_ hi_jZpbb ]Jjmiibjh\dt
g_ij_julgh]lh ihlhdzZz k~_ehd Ijhp_"mjZ ]Jjmiibjh\db k*_
knhjfbjh\zlv \j_f _gghc jy® ba bkoh”gh]lh ihlhdZ kh[ulb
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>EY IHKUR?GBY WNN?DLB<GHKLB
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. < LBLH<?P
GZmgguc jmdh\h/ kKbl @V BDH< dZg”™ | gp gZmd
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

Hkgh\gufb ihdzZazZl _eyfb wnn_dlb\ghklb dhfh_jq_kdt
kib ij_"ijbylbc hilh\hc Ihyélyxdky ijb[uev hl j ZebaZpb
j_glZ[_evghklv ijhrZ" H~gZdh aZqgZklmx "Zggw_ ij_"ij
xlky k ijh[e_fZfb k\yaZggufb kh kgb _gb_f ijb[ueb hl
l1Zzd"  j _ZebaZpb_c Ih\Zjh\ k hljbpzZl _evghc j _glZ[ _ev
lhwlhfm p_evx bkkey kh¥2Z jZajzZ[hldZ [he__ kh\_jr_ggd
liZffgh]lh ijh mdlZ ih mijZ\e_gbx ijh*Z Zfb \dexqZxs_
gb_ Ih\Zjguf Zkkhjlbf_glhf b mijZ\e_gb_ Ihj]lh\ufb gZ
hilh\hc ijh*Z" _ Ih\Zjh\

LZd dzZd [hevrbgklI\h ij_ 7ijbylbc \_~ | [mo]Kel_ jkdk
ithevah\Zgb _f ijh]jzZffly_®iKylb_2 I|h ~ey j_r_ghgy \uy\e
guo ijh[e_f [ueb jZajZ[hlZgu fh*meb \ *Zgghc kj_"_|jZ:

AZ"ZqZ mijZ\e_gby Zkkhjlbf_glhf Ih\Zjh\ [ua®Z j_r_
jZ[hldb gh\h]h ijh]jzffgh]lh fh mey \ kj_~ K hkgh\Zg
g gbb f Ih"bd bX¥Z-ZgZebaZ Fh”mev ij_~mkfzljb\zZ | \
ghklv ijh\_~ gby\ZgZ&bX¥¥Z-ZgZebaz Z 1Zd _ kh\f_s g
<KXYZ-ZgZebaZ-zZgXebXYd ZgZeba fhlml [ulv ijh\_~ gu
djbl _jbyf h[t_fZ ijh*Z" b ijb[ueb hl j_ZebaZpbb b ij_»
\hafh ghklv \u[hjZ i_jbh”*Z \j _f _gb "“ey ijh\_"* _gby Zg.:
S _gguc :XKZ-ZgZeba ij_"mkfzZljb\Z _ | \u[hj i_jbh?*Z \j_f
ZgZebaz ]h” ihem]h”b_ d\ZjlZe b djbl_jby ZgZeba
ijb[uev hl j ZebaZpbb

AZ"ZgZ mijZ\e_gby lhj]hXabbijdpZpilgtiuo ijh~"ZZZo Ih\
jh\ 'k p_evx klbfmebjh\Zgby ijh*Z" [ueZ I1Zd _ j_ r_gZ im
gh\hlh ijh]jzffgh]h fhmey \ K hkgh\Zggh]h gz f _Ih”b
lhjlh\uo gZp_ghd \ azZ\bkbfhklb hl h[t fZ j Zebam_fhc
Fhrmev ij_~"“mkfZdljbihdafh ghklv \u[hjZ h~gh]h ba I|j_o f
hij_~ e _gby gZp_gdb f_Ih” ihklhyggh]h fZj'bgZevgh]h
az”"zZgghc j_glzZ[_evghklb iZjlbc b ebg_cguc f_Ih™ 1jbf.
bghlh f _Th~"Z azZ\bkbl hl ki_pbnbdb ~_yl _evghklb ij_"ijby

JZajZ[hlZggjh]ljZzffgu_ fh” meb [ueb \g_”"j _gu_\ kbkl_
gby [mo]Zel _jkdh]l]h mqg_I|Z ij_"ijbylby QLMI ©Ghdklwdk?
ihdZzazZl_eb wnn_dlb\ghklb _]J]h ~ yl evghklb memqgrbebk
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PHQWHG LQ WKH DFFRXQWLQJ V\VWHP RI WKH ZKI
FRPSDQ\TY EDODQFH VKHHW ZLWK LWV DQQH[HV IR
economic indicators such as operating revenue and profit on sales teed to d
FUHDVH ORUHRYHU VDOHV SURILWDELOLWKk-RI VRP
VWHNYV’™ Q Hdd&tHoGrtfaldand Sdles technique optimization.

According to the results of AB@nalysis of the product portfolio based on
the sales volume criterion textiles, flour, manufactured goods, machinery and
equipment, as well as textile machinery are in tleaigst demand.

The results of AB&nalysis of the product portfolio based on the operating
profit criterion have shown thaome items, such as machinery and equipment,
manufactured goods, textiles and textile machinery are the most profitable for the
compmany.

According to the results of combined ABalysis based on the saled-vo
ume and operating profit criterions textiles, manufactured goods, textile machi
ery as well as machinery and equipment have become the absolute leaders and
FDQ EH UHIHU UMGHW R ULRXS

+RZHYHU VRPH RI WKH LWHPV FRXOG EH H[FOXC
portfolio. For example, by excluding unprofitable items, such as grain, seeds and
fodder for farm animals, the company could allocate the released funds for the
purchaseR| PRUH SURILWDEOH LWHPV IURP WKH JURXS

Moreover, after implementation of the trade margin management software
PRGXOH LQ WKH FRPSDQ\fV DFWLYLW\ WKH IROO
concluding sales contracts, the company demonstrated theitscienew trade
margin scale, which motivated some customers to purchase larger quantities of
WKH FRPSDQ\fV LWHPV ZLWK ORZHU WUDGH PDUJL
profit have increased.
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ihke ~h\Zl _evguo baf_g _gbc p_gu nbgZgkh\h]hkzdIlb\Z
ihevamx!l p_gm ihke_ "~g_ czk{ “%gb\aj_ Tt ggmx p_gm

ljbf _g_gb_ ZdlIb\guo kljZl _]Jbc mijZ\e_gby nbgZgkh\t
ithalhey | baf_gylv oZjZdl_jbklbdb ijbjZs_gbyithlg\_klbjh
eZ \h \j_f_gb JzkkfzZljb\Zy kh\f_klgh nhg”h\uc &ZdIb\ hi
NZ b dhgdj _Igmx Zdlb\gmx kljZl _]Jbx mijZ\e _gby \eh  _gb
fu ihemqZ f nZdlbg_kdb gh\uc nbgZgkh\uc bgkljmf_ gl
bgkljmf_gl nhg”h\h]hguyg&zZ"Z _ |lblkiZlb#&bfb oZjZbl _ jbkl
dZfb jbkdZ b “hoh”~ghklb dhlhju_ fh]lml [ulv jZkkgblZgLt
f ITh "bdzf H[t_"bgyy jZaebqgu_ Zdlb\gu_ kljZI_]bb ijh
b jZaebqgqgu_ j Zevgu_ nhg”h\u_ ZdIb\u fu ihenggZ f gt
kh\uo bgkljmf_glh\ j&klirtbjjyc | fgh  _klI\h bf_xsbolky gZ nh
\hf jugd_ bgkljmf_glh\

BkdmkkI\_ggh ihkljh_ggu_ hibkZgguf \ur_ h[gZahf nt
kljmf_glu [m~_f "Ze__ gZau\Zlv kbgl_abjh\Zggufb

Kbgl_abjh\Zgguc nbgZgkh\luc bgkljmf_gl ij_fhklZ\ey_
dmighklv ZdIb\gddbpdgigghc kljZl_]bb mijZ\e_gbyhdZiblZ
\Zgghc gZ ijh]ljghaghc fh*_eb b p_gghc [mfZ]b m highr_
s _kl\ey Iky ijbgylb_ bg\ _klbpbhgguo j r _gbc \ &khhl\ Ik
ghc kljZl _]b_c

Kbgl abjh\Zgguc bgkljmf_ gl 1Zd ~_ dZd ¢hkkb nhg”"
hfez”~Z | k\hcklI\hf i _j g _k_gby klhbfhklb \h \J ¥ gb b i
eZ Z agZqgbl gZ jzZ\guo ijZ\Zo k ex[hc p_gghc [mfZ]hc
\'dZqg_kI\_ h[t_dIZ ~ey bg\_klbjh\Zgby

Ihkdhevdm dZqg_klI\h ijh]jghaz fh*_eb \ [hevrbgklI\_ |
hl__ gZkljhcdb ih \oh~guf bklhjbg_kdbf ~Zgguwf o0ZjZc
| _abjh\Zggh]h bgkljmf_glZ fh]lml baf_gylvky \ aZ\bkbfhl
gZkljhcdb Bgkljmf_gl hkgh\Zgguc gZ fh”_eb /hZxs_c |
]Jghau [m~_| A~ fhgkljbjh\Zlv emqgrb_ dZqg_kI\Z

JZa\blbl_hjbb \_jhylghkl_c fzZl_fZlbg_kdhc KlIZIbklb«
\Zgb_ klhoZklbg_kdh]h bkgbke_gby gZjy*m k ihZ\e_qgb_
gb _f \ugbkebl _evguo kj_~kI\ b f _Ih~h\ ihal\hebeh \h \Ilhj
\ dZ jzkkfzljb\ZIv gh\u_ deZkku azZz”"Zq kXg&®Zfoguo k f
gZgkhwlihghfbg_kdbo ijhp_kkh\ D gZklhys_fm \j_f_gb |
p_euc [ehd gZmgguo "bkpbiebg hlghkysboky d nbgZgk

b bamqgZxsbo wdhghfbqg_kdb _ fzl_fZlbqg_kdb _ b
ZgZeblbqg_kdb_ b bgu_ |I_hj_Ibg_kdb_ b*"godeprgym]Zki
\hijhkh\

< jZ[hl_\u”_eyxlky "\Z gZijZz\e_gby bkke_~h\Zgbc h
gZ g_ihkj_"~kI\_ggh_ bkihevah\zZgb_\ ijZzdlibd_ mnbgzZgkh
\h_ gZijz\e_gb_ hlghkblky d jZajz[hld_ Zdlb\gwo kljzZIl_
|Zevguo kj_"kI\ mijw\ke gbyfb \ hil* evgu_ nhg*h\u_ Z
<lhjh_ gZijz\e_gb_ highkblky d |I_hjbb ihjln_evguo bg\_

43



bkke ~h\Zgby khklhbl \ ZgZeba_ kh\hdmigh]h wnn_dlZ
ebggu_ Zdlb\u k mg_Ihf bo \aZbfh\ebygby

>hoh”ghklv kbgl _abjh\Zggh]h bhoklZgkhgylZz |Zd ~_ dZ
"hoh”ghklv p_gghc [mfzZ]b fh | ljZzdlh\Zlvky dZd kem«
fzl _fZlbg_kdhf kfuke_ wlh]h | _jfbgZ Baf_gyy gEkljhcdkt
N eb e _Zs ¢ \ hkgh\_ kbgl _abjh\Zggh]h bgkljmhf _glZz
jZdl_jbklbdzZflkkewhlmg&Zcghc \_ebgbgu

Ihkdhevdm dZqg_kI\h ijh]jghaz fh®_eb \ [hevrbgklI\_ |
hl _ gZkljhcdb ih \oh”guf bklhjbq_kdbf ~Zggwmf o0ZjZ
| _abjh\Zggh]h bgkljmf_glZ fhlml baf_gylvky \ aZ\bkbfhl
gZkljhcdb Bgkljmf_ gl hkfHHh2ggebc*Zxs ¢ [he_ h lhggu _
Jghau [m~_| ~ fhgkljbjh\Zlv emqgrb_ dZq_klI\Z

< "Zgghf kemqgZ_ [ueh ijbgylh j_r_gb_g_ hl]jZgbgb\
]h\ihc kljzl_]1b_c Z bkihevah\Zlv dzZzd fh ' gh [hewr_ < IZ
ey_lky “hihegbl_evgZy \hafh_ ghhlklv*bg \oby kb]JgZeh\ hl
kdhevdbo Ihjlh\uo kljZl _]bc b jZzkq_1Z j_Zdpbb ¢Z hkgh)
guo k\_" gbc qglh iha\hebl kbkl_f_ \u”rZ\Zlv _sz [he_ Ih

< blh]_ fu bf__f kbgl _abjh\Zgguc ihjln_ev Zdpbc d
lhggh \heZlbevgu”®guebgihb\ |h =  \j fy bo ih\_~ gb_ fu
Ij_"kdZau\Zlv k ihke_"mxsbf o_""bjh\Zgb_f ihkj_"kl\hi
k\hih\ k\h”~y gZrb jbkdb ijZdlbqgq_kdb d gmex

< dZqg_kI\_ hkgh\gh]h djbl_jby hp_gdb [ue \ayl |zZdt
A"hoh”ghklv \ ijhp_glghf khktgleZgbhbvih [ueh ey Ih]h ¢
fZdkbfZevgh lhggh hij_~ _eblv "hoh” \g_ aZ\bkBfhklb h
eZ dhlhjuc [ue bkoh”guf

Dzd ijZ\beh dhebqg_klI\h gZkljh_qgguo iZjzf_KBh\ bgkl
lhggh \_ebdh ihwlhfm “ey hilbfbaZpbb ke_"ogu _bkihe:
f_ Ih u f_Ih”~u gZijZ\e_ggh]h ihbkdZ kemqgZcgh]h ihbk
Zelhjblfh\ b ~j

Dzd blh] fh gh kdzZazlv qglh ijbf_g _gb_ kbgl_abjh)
Zdpbc ihemqg_gghc [eZ]h*Z]y jZajZ[hlZgghc fhh_eb k j
sb Z\IhfZlbabjh\Zgguo hkdikdZe Zi *hklZlhqgh g_iehohc j_
Gh gm gh hif_Iblv glh ke_"m_|I m\_ebqgblv dhebqg_kl\h \
kbkl _f "~ey ihemqg_gby [he__ ]JezZ”dh]h j_amevlZIZ
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ABC Analysis is a valuable tool to enable companies dealing with sitateqgi
cost management to measure the current status for their products management
VI\VWHP DQG ORRN IRU WKH 3ORZ KDQJLQJ IUXLW"™
largest cost management benefits in the steonh and miekerm periods.

The trade margin manament task is solved by using the trade margin-ma
agement model, its main purpose being sales promotion. This model is based on
three margin definition approaches: permanent contribution margin approach,
target profit approach and linear trade margin dkadim approach.

The principle of permanent contribution margin approach is that the smallest
item batch is sold with the maximal trade margin while the largest one is sold
with the minimal trade margin. As a result, trade margin is calculated using the
following formula:

QM| XQwRXWEm g XQ ¢?XWIRcwy

L ,
T T T

where TM ztrade margin, expressed in unit fractidip +marginal incomeP +
batch of items, expressed in procurement CBSEL +transportation and storage
expenditure level, expressedunit fraction;Pmin, Pmaxtminimal and maximal
batch of items, expressed in monetary teriiigmin, TMmax xminimal and
maximal trade margin, expressed in unit fraction.

The principle of target profit approach is that the company determines the
trade margi in each specific case. This is the main advantage of this approach.
By reducing the size of item batch the firm obtains appropriate trade margin and
discount. And trade margin is calculated using the following formula:

70 35 A )&/ +176 (/

where FCL £the fixed costs level per unit procurement c®R; profitability,
expressed in unit fractio;SEL +transportation and storage expenditure level,
expressed in unit fraction.

For calculation of trade margin by using the straigie magin definition
method one can apply the following formula:

AXQwn?XQ 4 .
L W F@TUTEAR F s
The practical application of these methods depends on the specific character
of a particular company performance and implies that the following condition is
met *trade margin should exceed the aggregate level of fixed costs and transpo
tation and storage expenditure:

T™M > FCL + TSEL.

Actually, due to the wide spread and development of computer technologies
most companies keep accounting by using progta& (QWHUSULVH"™ VR
been designed the software product in the 1C development environment on the
basis of these sales management method. This software product has been impl
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. < LBLH<?P
GZmqgguc jmdh\h |l @WBDH< dZg”™ | _og gZmd *“h
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7EHIMKKDHKKBCKDBC MGB<?JKBL?L

The main indicators of business performance for commercial enterprises are
sales proti and profitability. But sometimes such companies may experience
problems associated with profit and revenue decline or selling some products at a
loss. This fact leads to the relevance of the research. Thus, the primary goal of the
research is to develdpe best techniques for the product portfolio optimization
and the trade margin management.

The product portfolio optimization task is solved by using ABC method.
ABC Analysis is a method of tiered inventory or product valuation that divides
inventory/ pralucts into categories based on cost per unit and quantity held in
stock or turned over a period of time.

ABC Analysis allows managers to segregate and manage the overaH inve
tory/products into three major groups in order to increase revenue and decrease
costs. In terms of the Pareto Analysis, it separates the vital few from the trivial
many.

3$" FDWHJRU\ LWHPV JHQHUD O OR20%Hfa0 eleredllQW D S
inventory by item, but represent 80% of value of an inventory. By paying close
attention inreal time to the optimization of these items in inventory, a great pos
tive impact is possible with minimal increase in inventory management costs.

3% FDWHJRU\ LWH®BY% & H&htdiwitdrgsWy item type, and
about 15% of the value. These i®man generally be managed through period
inventory and should be managed with a formal inventory system.

3&° FDWHJRépkedewd BA bf actual items but only % of the n-
ventory value. Most organizations can afford a relatively relaxed inventary pr
cess surrounding these items. A typically inventory policy fate@is consists of
having only 1 unit on hand, and of reordering only when an actual purchase is
made. This approach leads to stack situation after each purchase which can
be an acceptablsituation, as the {fems present both low demand and higher
risk of excessive inventory costs.

There are six basic steps to do ABC Analysis:

1) identify the objective for the analysis and determine success criteria;

2) collect data on the inventory undanalysis;

3) sort inventory in decreasing order of impact;

4) calculate accumulated impact;

5) divide inventory into buy classes;

6) analyze classes and make appropriate decisions.
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JZ[hl2ukr_]lh mq_[gh]h azZ\_"~_gby ihzZjpdkejbg gdivx
k\yvaZgZ k g_ijhklhc ~_fh]jZnbq_kdhc h[klZgh\dtkc \ kljZ
| jylv b ijb\e_gv [m"msbo kIim~_ glh\ BgjZBhd4dghjZ[hl
wdhghfbqg_lddihevl_ |ZjfageZ[hkdbg \hiehsZ\g bagiyh
1iZffz \dexqZyxsd&@gbqggu_ fZjd_Ibg]h\u_ ih?*oh”u

| _j\uf rZ]hf y\eyehkv ijb\e_q_gb_ kim”_glh\hnZdmeyv
jb_glZpblggd[hl_ KIm”~_glu ihk_sZeb k\hb rdheu b ih \
ihf_sZeb bgnhjfZpbx h nZdmevl_|_ gZ rdhevghc >hkd_ ¥
bgnhjfZpbhgguo ebklh\hd

AZl % dzZgZlhf [ueh j_r_gh jZkrbjblv jZ[hIlm ih ijhnh]
\uimklb\ g_Ilhevdh ebklh\db gh b gZkl _ggu_ b dZjfZggl

< <MAZo \k_c kljZgu ijh\h”*blky _ " ]Jh”gu_ >gb hldjt
fZjl b fZz_ >ey gZb[hevr_c¢c wnn_dlb\ghklb [uem | _r_gh
"\b'ghc fh[bevguc bgnhjfZpbhgguc kIl _g”® Jheeg :i ljb
nhjfZpbhgguo kI _g”~h\ \ ijb_fgmx dZfiZgbx iha\@(pebeh j.
nhjfZpbx h nZdmevl | _ fh[bevgh \ jZaguo f_klZo bkikt
aZe ih"Zgb “hdmf_glh\ b \ p_ehf \k_ iijnkljszgatd\h dhl
| gpbZevgu_ kim”_glu

>Zevg_crbctwZih bkihevah\Zgb_ k\_Ih\uo bgnhjfZpbh
eh Q_eh\_d \k_]7Z ihablb\gh j_Z]bjm_I| gZ yjdmx k\_|
\k_J*"Z gblzZz_1I [_Imsmx kljhdm WIm kljhdm nZdmevl_| Z
\k_o f_jhijbylbyo

ljhnhp_gldpggZy jZ[hlZ ijh*he ZeZkv \h \j_fy N_Kklb\Zz
gZ dhlhjuc [ueb ijb]JeZr_gu emqgrb_ rdhevgbdb JWjh”"Z LT
| 1Z jZza”rzZ\ZeZ Zljb[mlbdmdbhghfgqgjgidh]h nZdmgevl_IZ
NZjb j_dezZfgu_ [mde _lu b ebklh\db ijbh&aZijbg¥Iwuimk
mqgZklb_ \ \bdlhjbgZo b ijhnhjb_glZpbhgguo dlegdmjkzZ
gblv rdhevgbdh\ | _klu b kh[bjZzeZ [Zam [m”mslgo ihl_g
lh\

NZdmevl_Ihf [ueZ kha”ZgZ dhgp_jlgZy ijh]jzffZz dh
ijh”~_fhgkljbjh\Zeb \ ©l1ZjdKblb2 [G&bdjh@pZjdu _ [mde
lh\ ihl _gpbZevguf kim~ _glzZf =jmiiZ Zdlb\bklh\ nZdmev
\hijhku jh*bl_e_c¢ dhlhju_ qgblZy bgnhjfZpbx hvhnZdmeyv
ghklyo 1zZd"_ fh]leb ih\ebylv gZ \u[hj ihl_gpbZevgh]h Z]
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GZmgguc jmdh\h"IRENVFXGDH< dZg”® | _og gZmd ~h
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< ;_ehjmkihkikbckdhf mgb\_jkbl_I_ gZfghhby _eblb
Ijh\h*ylky bkke_ _~h\Zgby ih mklZgh\e_gbx \ebygdy le_x:
dh]l]h ~Z\e _gby \ kj_~_ZIlfhkn_jguo ]Zah\ gZ wdlkiemZl|Z
klbdb jZaebqgguo fZl _jbZeh\

Mqg_gufb mgb\_jkbl_1Z gZdhie_g [hevrhc h[tbf bgnhj
ygbx 1Zdbo |_lbghledbo iZzjZf_Ijh\ h[jZ[hldb \ ieZaf_le_x:
jy*"Z dzd gZijy _gb_ ]lhj_gby jZajy”"Z iehlghklv IhdZz
"Z\e_gb_ \ jZ[hg_c dzf_j_ b f_"we_dljh~rgh_ jZkklhyghb
dhklv b I\_jrhklv h[jZ[Zlu\Z_fh]h fZIl_jbZeZz

HrgZdh f_oZgbafuh\Wagblyj fh*bnbpbjh\Zggh]h kehy b |
gby fhjnheh]bb h[jZ[Zlu\Z _fhc ih\_joghklb ijb ijh\_"_ gbt
h[jZ[hldb kh\f_klgh k Zahlbjh\Zgb _f \ iheghc f_j_g_ \uy

Klhbl hif_Iblv glh \ ]Zah\hc ieZaf_ dhee_dlb\gu_ ij
\ kvfZ \Z'gmxKheb [hevr ]h gbkeZ \hegh\uo b dhe [ZI_
ieZafu hkh[h]h \gbfZgby aZkem b\Zxl gbadhqgZklhlgu __
le xs_f jZajy®_ b k\yaZggu_ k gbfb ijhp_kku fhhbnbdZp
nNZ

LZd ijb ih*"dexq_gbb hkpbeeh]jZznzZz \ ko_fm O0\moiher
Ijyfbl_ey yleyxs _]Jhky bklhqgbdhf iblZgby le_x& ]h jZa
ebkv dhe_[Zgby k gZklhlhc « d=p \ hij_~_e lyghc nZz
hrZ \uijyfe_ggh]h IhdZz

ljh\_"* _ggu_ bkke_~h\Zgby ~Zxl ijZz\h ij_"~ihe&]ZIv (¢
lhd gz dzIh” ijb jZza\blbb idb&[j[4& | bfimevkguc 0ZjZd
ljb wlhf jZzkl_| fZzdkbfZevgZy dbg_I|bqg_kdZy wg_4]by bhc
\bkbl ]Jem[bgZ fh”bnbdZpbb ih\_joghklb K ~jm]hc klhj
gZ[ex"Z fuc wnn_dl klyazZzg k wanmdhhHcbhhg\dmbldZpbb i
\_joghklb @akimbziZzahg dhe_[Zgbc IhdZ le_xsl ]h jZaj
kiI\m_| "bZiZahgm mevljZa\mdZ b wim \aZbfhk\yav bkd
mevljZa\mdh\Zy h[jzZ[hldZ 1Zd _ ijb\h”bl d ih\ud gbx I\
jhI\_j~hklb ijhgghklb b baghkhklhcdhklb fZIl_jbZeh\
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KBKL?F:LBA:PBY HKGH<GUO N:DLHJH< <EBYXSBC
G: >HE=H<?QGHKILVMBG: KL:>BB BO IJHBA<H>KL<:

< < LBLH< : H K:<?GDH<
GZmqgguc jmdh\h”bl_ev B : E?HGH<ZBQ dhg”" | _og
;7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

Hlebgbl _evghc hkh[_gghklvx ij _~\Zjbl _evgh bahebjh)
ey |ky h[t_"“bg_gb_\ ~bgmx fhgheblgmx dhgkipymdpbx
[u kehy | iehbaheypbb b aZsblghc h[hehgdb <m[hevrb
[Z ih dht¢hfiklZ\ey |Iky | _iehghkbl_ev \uihegy |ky ba
kiI\_ | _ieh\hc bahelypbdmbKky \ki g gguc iREZbmbZl&yf
aZsblghc h[hehgdb kem bl ihebwlbe_ g \ukhdhd iehlghl
klh\Zy hpbgdh\ZggZy kliZev \ aZ\bkbfhklb ku \b™Nelhjhde.
| iehbaheypbb jZzaf_szZxlky ijh\h~Z kbkl_fu hi_j&Alb\gh]h
]h dhgljhey KH>D ”“ey nbdkbjh\Zgby b ehdZebaZpbb f
ghihebmj_1ZgZ ijb ijhl_qgqd_ IjmJu

Hkgh\guf gZijZ\e_gb_f bkke_~h\Zgby \ jZ[hl hy\ey Ik
e\ _khifjbgbg kgb  _gby ~he]lh\_qgghklb ij _"\Zjkgl _evgh
guo Ijm[ ijb bo ijhba\h”*klI\

>ey “~hklb” _gby ihklZ\e_gghc p_eb bkihevah\Zeky
b jZjobc ihal\heyxsbc hij_~ _eblv \_khfhklv nZdlhjz \ \
\Zggh]lh \_dlhjZ ijbhjbl_Ih\ Gdqhldjb fB[jEpu ihiZjguo
kjZ\g _gbc

< j_amevlZl_ ijh\_~ gghc kbkl fZlbaZpbb nZelhju \e
]h\_gghklv Ijm[ [ueb jZa[blu gZ ~\_ ]jmiiu

KIZ*by iezZgbjh\Zgby \u[hj bkoh”~gh]lHkjmkzZ\eZeb
nZdlhju dhjjhabhggZy klhcdhklv klgel [jimgsbggzZ&bqb
kibjZevguo b ihi_j gqguo k\Zjguo r\h\ ijbf_g_gbh Ijm[ |
lj_ [e_gbb gZebgb_ \ Ijm[_ fbdjhlj_sbg b dhjjhabb \b"
dZq_kl\h dhfihg_glh\ IhesbgZ kIl _gdb h[hehqgdbb fZjdZ
f g_gblhjbggh]h kujvyh®dy db

KIZA"by ba]lhlh\e\ dbyhjmx \hreb nZdlhju kmr&Z b hqkt
\_joghklb klZzevghc Ijm[u ih”~]hlh\dZ \gmlj_gg_c ih\_jou
dZqg_klI\h k[hjdb khhkghklv Ijm[ b ijh\h~gbdh\ KH>D d
gby ~habjh\dz kf_rb\Zgb_ | _fi_jZImjgez dghkligu_
mkeh\by hlI\_j» \Zgby i_ghihebmj_|ZgZ mjh\_gv |_ogkt
dZq_kI\Z gZ ijhba\h”~klI\_

< j_amevlZl_ ZgZebaZzZ \u™_e_gu iylv gZb[he_ _ agz:
mjh\_gv | _ogbqg_kdh]h dhgljhey dZq_klI\Z G«<I g.
ljm[_ fbdjhlj_sbg b dhjjhabb G«<I ijbf_g_gb_ Ijm
mihlj_[e_gbb G<I dZqg_klI\h k[kFdb Ijnb[WZG<I
kiI\h aZi_gb\Zgby ml_iebl_ey G<I
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M>D
J?AMEVL:DBHG?QGHWE?F?GLGH=H FH>?EBJH<:GBY M
1JB IH<?JOGHKULILBEHKLBQ?KDHF >?NHJFBJH<:GBB

Y B KLXOBG
GZmqguc jmdh\h”bl _ev < < :N:G?<BQ
' 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

>ey ih\ur_gby “he]lh\_qgqghklb » IZe_ ¢ ba gm]mgZ ij_
[hc iZju |j_gbw\bpoghklv fh gh mijhqgylv jZaebqgufb kil
ki b dhlhjuo fh ' gh \u”_eblv ibeZkdlgh kkgiih "~ Zhjfbjh\
gb_ Kmlv II> khklhbl \ bkihevah\Zgbb ieZklbg_kdbo k'
Bgl j_k ij_"~klzZ\ey_ | bgnhjfZzpby h jZkij_~_e_gbb hklZl
gbyoih\_joghklghf keh_ fZl _jbZeZ ihke_ h[jZ[hldb

< K:l1JSolidWorks [ueZ kha"ZgZ fh® _ev mijm]hieZklbqg_ Kk«
rZjbdZ h iehkdmx ih\_joghklv kiehrgh]lh |_ezZ 1ZjzZf_1j
[ueb ke _"mxsbfb rZjbd ba KiZeb FROZ =2 A" Flz
dhwihmpb gl ImZkkhgZ iehlgAklkiehrgtf f1 _eh ba fZlI
jbZzez khhiI\_Ikl\mxs_]h k_jhfm gmlZngm 1A° Fl1Z
dhwnnbpb_gl ImZkkhgZ iehighkKhv _ebjd}Zgth_ ijh)\
"behkv kh kdhjhklyfb rZjbdz \ fhf_d&l mirKjK fdbkdj Ng
KIvx f kb "bzZf |jZfb rZjbdZ hl b ff

J amevlZlu fhr _ebjh\Zgby ihdZaZeb ke _"mx&__ ijb
jZzdl _jgh aZe ]Zgb_gZb[hevrbo gZijy _gbc “h tem[bgu
rbf j_adbf iZz®_gb_f hklZlhqguo gZijy _gbczZjbgz NolZf |
ff b \ur_ ]Jem[bgZ aZe ]Zgby hklZlhqguo gZijy lhgbc fZe
jhklb m~Zjz b "bzf_|jZ rZjbdZ Z bo \_ebqgbgzZ jZkl_1I ih
aZdhgm k m\ _ebqg _gb_ f kdhjhklb \ jZaZ rbjbyZ kehy
" ggh_nhjfbjh\Zgghf kibk]Ekgbl lThevdh \ "\Z jZazZ Z hkl.
wg _jlby ljZlblky gZ ~ _nhjfZpbx ih\_joghklgh]h kehy fZI_
ke "Z beb emgdb ljb mf_gvr_gbb ~bZf |jZ rZjbdZ "h
klZgh\ylky [he__ lThg_qgufb dhgp_gljbjh\Zggufb Jem|[kt
mf_ _gvr Iky Kk "R « ff Ih\_joghklguc kehc bf__| f
gZijy _ggh_ khklhygb_ gZzZijy _gb_ \ ih\_joghklghf keh
keh_aZe_ ]Zxs_f gZ Jem[bg_ « ff

<h \k_f pbde_ bkiulZgbc \ujbkh\u\Zeky ke _"mxsbc I]j
bkke_ "m_fuo kdijhkdyo\ fhf_gl m”~ZjZ Jem[bgZ mZe_ ]Zg
fZevguo hklZlhgguo gZijy _gbc g_ ij \urz | ff

:gZeba ijh\_~ gguo bkke "h\Zgbc ihalhey | k*_eZlv
hilbfZevghc kdhjhklvx rZjbdz \ fhf_gl m~"ZjZ y\ey Iky ki
ahg = f k
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IMLB M<?EBQ?GBY H;T?FH< J?:EBA:PBB I JH>MDPB
1J?>1JBYLBY G: IJBF?J? LIQMI ©<h”~hL_iehDhfie_dIFh

G: =:E?GDH
GZmqgguc jmdh\h~<b| DelBB8?GDH<:
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

P _evx jZ[hlu y\ey |ky nhjfbjh\Zgb_gZijZ\e _gbc m\_
fh\ j_ZebazZpbb ijh™madpbbkib” _gby g_]h \u”_e_dwu hkgh)
kKh[u ih\ur_gby h[t_fh\ k[ulZ

+f _Ih™ ©FZ]gbl k\_jom?2 ij_"mkfzZljb\Z_| gZelbgb_ [_
Amdlh\ mkem] ey deb _glh\

+tZdpbb [hgmku

tj_ZebaZpby Ih\Zjh\ b mkem] ih Mogehc pijlgle dZl_e

tkharZgb_ beexabb kdb”db kbImZpby dh]*Z gZ p_
g_kdhevdh [hevrZy klhbfhklv \ j_amevlZl_qg_]h kha”Z_
jZkijh~rZ b2 dhlhjuc g_ azZklzZ\bl k_.[¢g wiledghfbyZkj AkI\
yley Iky ijbhjbl_Ihf mhtghilblo e c

>ey m\ _ebqg_gby h[t fh\ j ZebaZpbb ijh*mdpbb LIQN
Dhfie_dIFhglz 2 ij_"eZ]Z_|ky ijh*zZ\ZIv hI~_evgu_ \b”u
jZkkjhgdm | _j\uc ieZl_~ [m”_| \ghkblvky kjZlakilthb khklZ
fhklb h[hjm~h\Zgby hklZevgmx km#ZhbIvih\gh_ duge _
lj o _kyp_\

JZkkjhqdZzZ iha\hebl ihdmizl_ex [ukljh ihemqgblv Ih\Zj
_]Jh\j_fy b A~ _gv]b Z ij_"ijbylb_ ijb\e_qgq_| gh\uo deb_gl
kms_ kl\mxsbo b ih\ukbl h[t fu j ZebaZpbb ijh*mdpbb

lj_~ihez]zZ_Iky m\_ebq_gb | demadbblh ijh"mépbb gZ
\ j_amevlZl_ ij_"hklZ\e_gby jZkkjhqdb ihdmiZl_ex Lh]A
db hl j_ZebaZpbb khKkgjbl

J _glZ[_evghklv ijh*ZkhklZ\be 2.

Ke_"h\Zl_evgh "hihegbl_evguc h[t_f ijb[uelZ hl j_Zz¢
\bK3,8feqj

Bkoh”y ba Ih]h qlh ijh*mdpby aZzdmizZz_Ilky \__\jh Z
ehjmkkdb_ jm[eb ke_"m_| mqblu\Zlv » \Zev\Zpbx [_el
hlghr_gbx d _\jh aZ i_jbh” jZkkjhqgdb

> \Zev\Zpby [_ehjmkkdh]h jm[ey ih hlgh} k& d _\jh
\be Z beb \ kj ~g f \ f kyp < wlhf kemqgzZ_ iht_jb hl “
\Zpbb knhjfbjmxlky gZ mfiédgdg _

Wdhghfbg_kdbc wnn_dl hl ij_~hklZ\e_gby jZkkjh
13,14fegfj Ke_"~h\zZIl_evgh ij_~hklz\e_gb_ jZkkjhqdb ihd
mkeh\imb_ebq _gby h[t fZ ijh*ZbgzZk | iheh bl _etnguc wd
ghfbg_kdbc wnn_dl \ jZ&egjj_aZ 1h”
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M>D
KI?PB:EVGU? LJ?G:@?JU IH<UR:XSB?
WNN?DLB<GHKLV LJ?GBJH<HD < :JFJ?KLEBG=7?

< =:1??GDH
GZmqgguc jmdh\h”bl _ev < K IHIJHPDBC *“hp
' ?EHIKMKD-HHKKBCKDBC MGB<?JKBL?L

Kihjlkf_gzZf azZgbfZxsbfky Zjfj_klebg]hf g_hyoh”bfh
gu_ furpu jmd >ey jZa\blby b mdj _ie _gby furp b k\yah
gu bkihevamxl|l jZaebqgu_ ki_pbZevgu_Ij _gZ _ju dhlhj
Jmebjh\ZIlv kbeh\u_ gHA]jimgkbbbagim | \hafh ghklv ihemc
ljZz\f Rbjhdh_ jzZkijhkljZg_gb_ ihemgjmeddhbj dBlhju_
hfuggh khklhyl ba Ijm[hd 4bzfff_I[Bhqgh]h f_oZghlkafZ b d]
dZz Hkv gZ]jmadb \ Ij_gZ _jZo jmqgdZo ijhoh”~bl gq_j_a
ljm[db

GZfbijh_dlbjh\Zg ba]Jhlh\e_g b bkihevam_Ilky\ Ij_gb,
p_kk_ lj_ggpZ gh\hc dhgkljmdpbb hkh[_gghklv dhlh
lhf qglh hkv gZ]jmadb kf_s _gZ \ klhjhgm d iZevpZf jmdb
abjh\Zgh j _]Imebjh\Zlv \ rbjhdhf ~"bZiZadly gmnkBebpugZ
jmd

Kbevgu_ iZevpu jmd \ ko\zZIld_ kihjlkf_gh\ iha\heyxl
\udjmgb\ZIlv dbklv khi_jgbdz b |_f kzZfuf ihalheyxl \ub
Kbevgufb iZevpzZfb fh gh \uihegylv keh ' gu_ | _ogbg |
gZijbf_j ©m2KEijRkh[ [hjv[u ©\_j@ohif@gb j_a \_jo2 ijb dhlhj
ijhbkoh”bl kbeh\h_ ~Z\e _gb_ gZ [hevrhc iZe_p beb ~jr
khi_jgbdz qlh ijb\h”~bl _]h dbklv \ iheh ' _gb_ ©baehfz?2

Li_gZ-jmmgdZ ba]lhlhle_g ba Ijm[u “ebghc ff b ~b
ff FZI jbZg |j Z\ _xsZy klZew[ _<klj*\mo klhjhg \uiheg_gu
hi\_jklby ~ey aZdj_ie_gby “\mo j_fg_c ijb ihfhsb [helZ
ijbkh_~bg_gu d iezZklbg_ d dhlhjhc ijb\Zj_g dj¥%d ~ey d
" _jZ4mqgdb d klhem Zjfj_kle_jZ

lj_bfms_KklI\h jZajzZ[hlZggh]hnjgdtZ KhiZlhtbfi §lh hg
kihkh[kI\m _| [he__ wnn_dlb\ghfm mdj_ie_gbx furp iZe\
kg | kf_s _gby hkb gZ]jmadb \ klhjhgm iZevp_\ZDhgklji
" jZ iha\hey | \ [hevrhc kIl _i_gb ijb[ebablv \uihegy fu_
g_gby d bfblZpbb hkgh\gh]hj ~"kbe _pby 2j4 | \hafh ghklv
jZ[hlzZlv gZ 1j_gbjh\dZo jZzagu_ kihkh[u | _ogbdb [hjv[u \

Bkihevah\zZgb_ jzZzajz[hlZzggh]h Ij_gZ _jZz \ lj_gbjh\h
kihkh[kI\h\Zeh ih”)hrhg\W\ _jkbl_ | k_fb fZkl_jh\ kihjlzZ f¢
kihjlkf_gu klZeb gZffbbd_kim[ebdb ;_eZjmkv b ik[_"bl_e
im[ebdZgkdbo mgb\_jkbz~*
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M>D
KBKL?F: 1J?>MI1J?@>?GBY :<:JBCGUO KBLM:PBC
I1JB BKIHEVAH<:GBB ;ULH<UO =:AH<UO IEBL

G KLJ:@GBDH<
GZmqgguc jmdh\h" | LeWMN:Q?< dZgZIl nhpaAmd "hp
" ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

Kh\j f ggu_ we_ fkjglukldZ we dljhgbdb iha\heyxl Z\I
abjh\zZlv fgh]b_ ijhp_kku \ ijhfure_gghklb b Julm JZkkf
pbx kbkl_fu dhgljhey iZjZf_Ijh\ Julh\uo ]Zah\uo iebl L
gZcgbdb ihke_\udbizZzgby \h?u fh]lml klZlv ijbgbghc ih".
ihke \udbyZgh”u ihkm~Z dzZd ijZ\beh [ukljh ijboh”bl \

Kbkl _fu [_ahiZkghklb kh\j _f gguo iebl ij_"mkfZljb\Z
gb_ih”Zqb ]ZazZ \ kemqgZ_ ij_djZs _gby ]Jhj_gby ]JZah\hc
\udbiZgbb \h~ru fZkeZ kh\j_f _ggu_ ]Zah\u_ iekdwijh”™h
\ rizZlghf j_"bf_  Kbkl_fu gZ kh\j_f _gguo fbdrhijhp_Kk
\bAbfhfm fh]lml j_rblv b mdZaZggmx azZ*"Zgm ih\ukb\ |
\ukb\ m~h[klI\h bkihevah\Zgby iebl

JZajzZ[Zlu\Zz _fZy kbkl_fZ iha\hebl dhgljhebjh\ZIlv | _
\_joghklb ihklZ\gZgpZ@ah\mx ieblm h[t_dlh\ b ZdZebabjr
dm __ baf_g_gby \u”Z\Zlv kb]gZe gZ ij_dpZdqhkdb ih".
| fi_jZImju mklZgzZ\eb\Zxlky \ JZah\mx ieblm b fh]lml
| fi_jZImjm \ gb g _c iehkdhklb ex[hc bkihevamZfhc ihk
pby k bAllg\ h[jZ[Zlu\Z _|ky fbdjhijhp_kkhjhf KljmdIimjgZ
kil _fu mijZz\e_gby ij_"~klZ\&. gZ gZ jbk

>Zlgbd Kbkl _fZ Bkihegbl ev
L fi_jzImjl— mijz\e_gb—| mkijhcki\z

JbK. KljmdIimjgZy ko fZ kbkl_fu mijz\e _gby

<Z'gmx qZklv kbjkI"Kiwz\ey | ijh]jzffgh_ h[_kihq_gb_
jh_ gZ hkgh\_ ZgZebaz |I_fi_jZImju __ ijhba\h*ghc b b
ijhljghabjh\zlv i_j_oh”~ \ hizkgu_ j_"bfu [Ijh\_~_ggh_ f
ihdZaZeh qlh jZajzZ[Zlu\Z_fZy KbjdkiZaginkZhygke ~mxs
j_"bfu

1. GhfbgZevguc j_ bf

2. J_"bf \udbizgby "b~dhklb khijh\h"*Zxsbcky j_ad!
| _fi_jZImju ihkm”u

3.1j_\Nur_gb_ I _fi_jZIlmju ihkm”u \ur_ azZz~Zggh]h ij_"_

4. Ohehklhc oh” “~he]h\j_f_ggZy jZ[hlZ hldjulhc ]Zah\
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J:KIBK:GB? :<LH;MKH< $1'52,"' $33/,&%7,21

< KKL?I:GH< < DHJHLDB& LBFDH<
GZmgguc jmdh\h"<oH<elW Y GBDH< dZg” | _og gZmd
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

DZ ~uc ba gZk ihevam _ |ky k_cqZk h[s_kI\Mpgglkuf 1jZc
\hagbdZ _| ihlj_[ghklv magZlv \j_fy ijb[ulby gm gh]h
KfZjlnhgu k_cqgZk h[j_eb h]jhfgmx ihimeyjoghkhyglthgb bf
dZ ~h]lh "bl_ey ]Jhjh~Z JIlhwlhfm [ueh j_r_gh gZqZlv jZa
fh[bevgh]h ijbeh” _gby P_e \hc ieZlnhjfhc [ueZ \u[jZg
Android .1 d hgZ y\ey |ky gZb[he__ ihimeyjghc kj_"b ih
kfZjlnhgh\ Iljbeh  _gb_jZkkgblZghfgzZgho\Zdvd ]h dhebq
kI\Z thevah\zZl_e_c¢c ihwlhfm ih*”?AndrbitiZg 4q\b g Kly bk

>ey jZajZ[hldb bkihevah\Zeb gh\luc jZa\b\Zxsbck
Xamarin Hg iha\hey | jZajzZ[Zlu\Zlv djhkkieZlnhjf _ggu _
Ney fh[bevguo mkljhcklI\\lbkitheamgh klb yaudzZ hh]jzZffb
\Zghdy 1jb bkihevah\Zgbb ;DPDULQ fu IZd _ bf__f ihec
\k_f \hafh ghklyf 6'. ieZlnhjfu b jhrghfm f_oZghkafm kh
ah\Zl _evkdh]h bgUljn>ekZjZajzZ[hldb [ueZ bkihewah\ZgZ
| dZ de ZakarinAndroid ij_ _~"hklZ\eyxsZy AhdcoihSDK.

Bgl jn_ck ijbeh™ _gby g_ i _j _]jm _g ebrgbfb dve f gl
imkd _ijbeh” _gby ihevah\ZIl _ev kjZam ihizZ*Z | gZ dZjlm
fh™ I m\b”_Iv \k_ hklZgh\db ]hjh*Z b \u[jZlv g_h[oh”D
fZjrjnhZz >ey i_j oh”Z d jZkibkZgbx kha~~Zggx[bdh\h_ Kk
MblZz _fh_ k\Zcihf ih wdjZgm k e_\h]h djZy gZijE\h >jm
" _gby ij_"klz\e g kibkdhf ]Jhjhr"kdh]h I|jZzgkihjlZ k mdz
ljZgkihjlZ b gZqZevghc b dhg_qghc hklZgl\hd fhjth \u[h
ljZgkihjlzZz fu ihiz*"Z _f gZ iheguc kibkhd hklZgh\dhd k md
r _1h \j_f_gb ijbJulby wlh]h ljZgkihjlZ

>ey ihkljh_gby hilbfZevgh]lh fZjrjimlZ f_""m dhklZgh\c
[jZg Ze]hjblf > cdklju Hg y\ey Iky h”"gbf ba gZb[he _
Jhjblfhj) r gby aZ”~Zgb h djZlqZcr_f imlb < h[s_f kemqz
hkgh\Zg gZ ijbibku\Zgbb \ _jrbgZf \j_f _gguo ihf_Ihd ijt
\_ jrbgu *Z 1| \ _jogxx ]jZgbpm 7~ebgu imlb hl g_dhlhjhc
jZkkfzZljb\zZ fhc \ _jrbg_ WIb ihf_Idb ihkl_i_gghhmf_gvr.
svx g_dhlhjhc bl_jZpbhgghc ijhp_"mju b gZ dZ "hf |
lhevdh h*gZ ba \j_f_gguo ihf_Ihd klZgh\blky ihkKlhyggh
aul\Z | gZ Ih qglh ihf_IdZ m _ g_ y\ley Iky \ jog_c ]jZghb
"ebgm djzZlqZcr_Jh dmikkkizéjb\Z fihiog\

< [m"ms_f ieZgbjm_Iky \uimkdPlgydvanket gb¥ d\" a\h
fh™ g i_j_ghk ijbeh” _gby gZ fh[bevguH i&hbowgfu ,26
Phone
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11:J:LG:Y J?:EBA:PBY KBKL?FU HI?J:LB<GH=H
>BKL:GPBHGGH=H DHGLJHEY L?FI?J:LMJU B <E: @G|
IIM BAHEYPBB

G <?J:KBF?GDH GHQMCDH
GZmqgguc jmdh\h”bl _ev K &ZgMEHbHg<gZmd "hp
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

>ey dhebqg_kI\ _gghc hp_gdb kl i gb m\eZ g hgby b I
ithebmj_l1Zgh\hc IIM baheypbb Ijm[hijh\h*h\ |_Feh\uo k
_Iky bkihevah\zZIlv pbnjh\u_ ~Zlqbdb | _fi_jZImjwbb \eZ ¢
\Z fu_ \ keh_IIM baheypbb ih \k_c¢c *"ebg_ Ijm[hijh\h"Z

JZajzZ[hlzgZ kbkl_fZ hi_jzlb\gh]h ~bklZgpbhygh]h d
gby baheypbb dhgkljmdlb\gh \dexqZxsZy pbnjh\u_ ~ZI
[ehd mijZ\e_gby ;M hkms_kl\eyxsbc hijhk ~Zbgbdh\
kil _fu dhgljhey kh_"~bgyxsb_P>< b ;M i_jkhgZévguc df
lhjuc IBSM k\yab ihkimizZz_| bgnhjfZpby h khklhygbb dzZ ~h

P>< ij_"klzZ\ey | kh[hc mkljhckl\h kfhglbjh\Zggh_ g.

ghc iezZl_ b zZgoex \ {1 bjfhreZlhcdbc dhPmk jZkihZa Z]
xI \ keh_ Ibhstheypbb Ijm[ nZkhgguo ba” _ebc gZ wlZi_ i
fhglz Z kludh\ Hkgh\hc P>< y\ey |kySKHTjbcBRucDZIgbd
jby k pbnjh\uf \ucdSMhbRiheg _gbb bf_xsbc g_ihkj_"~kI\_
dhglzZzdl gm\kl\bl _evghc h[ed&ylpbk ¢IMm[hijh\h*Z < h”~g
dhjimk_ bgl_]jbjh\Zgu ~Zlqbd |_fi_jZImju b \eZaghklb Kk
f j_gbw3 b 2 khhlI\_IklI\_ggh Kgblu\Zgb_ bgnhjfZpbb
dZz \ezZz ghklb b |_fi_jZImju hkms_kl\ey |ky dhgljhee_jh
gZ fbdjhdhgljPAE€INY. k_jBWR ih ijhlhdHieEmM

P_gljZevguc ijhp_kkhj Pl \ khklz\_ ;M \uiheg_g g
dhgljheeATldega b hkms_kl\ey | mijzZ\e_gb_ \k_fb we
kbkl_fu iblzgb_ ijhp_kkhjzZz fh "mey [_GSM\hZglizad k\yab
NZlgbdh\l P>< Ibhbgb h”blky hl Zddmfmeylhjghc [Z1Z]_
ih"dexq_gghc q_j _a klZ[bebaZlhj gZijy _gby KG Mjh
dhgljhebjm_|ky fbdjhko_fhc kh \kljh_gguf bg*bdZlhjhf a
"medSM h[_ki_gb\Z | bgnhjfbjh\Zgb_ hi_jZIlhjh\ Ih khklh
ijh\h~Ahimlzf hlijZb4% khh[s_gbc gZ W<F mklZghle_gghf
i _lg_jkdhf imgdl_ ;M fh | ih*"dexqZlvky dJSB<F ihkj_ "kl

ljh\h~gbdb kbkl_fu dhgljhey IKD kem ZI “ey iblzZgl
j_"Zqb "Zgguo k P>< gZ [ehd mijZ\e _gby ;M BKD kh*
eu "dmh\h*gmx rbgm iblZgby < rbgm kbgojhgbaZpbhb
b rbgm i _j ~Zgqb “"Zgguo
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M>D
>?L:EB F:RBG B BAQHHH;J:AH<:GB?

. . =BAMG > = L?J?R?GDH G B =JB;:GH<
GZmggu_ jmdh\h”"bl _eb < F :DMEBQ dZg”™ | _og
< E F:JQ?GDH
' ?EHIMKKIHKKBCKDBC MGB<?JKBL?L

>ey nhjfbjh\Zgby dhgki)jmadbjpgkddidbo gZ\udhd g _hJo
fu jZa\bluijhkljZgklI\ _ggu_ ij _AYkbzighlgdpZgkl\ _gglZ_\hhJj
" gbL ogbq_kdzZy ih~Alhlh\dZ kIm”~ _glh\ k\yazZzgZ k mf_g
k\h[h~gh]h khkld\egqlggpy q_jl_~_ ¢ Lhgghklv b jZpbhgZ
ihkljh _gbb bah[jZz  _gbc \eby | gZ | _ogbdm \uiheg gby
klZz\ey 1 ] _hf ljbg_kdmx kmsghklv q _jg_gby

JZaghh[jZzab_ nhjf » |Ze ¢ b bo we f glh\ ¥ 1Zd _
\h~ylky \ jZaebqguo deZkkbhabdZpfZybg b \dexqZ | [he\
dhebqg_ kl\h gZbf _gh\Zgbc ~ 1Ze c

AZ"ZqZ q_jl_"Z ké dmkvnhjfm dZ "hc | _ogbgbkdhc *
0ZjZdl_jbklbdm wlhc nhjfua d42dbo ijhkl _crbo ]_hf_ljbqg
| e hgb khklhyl Z 1Zd _ jZkiheh _&b_cwlbo ih\_jogh

JZkkfhlj _gu Ze]lhjblfu ihkljh_gby ebgbc kj azZ jZael
ghkl ¢ \jZs_gby =ebg_cqZluo \lhjh]h ihjy*dZ h pbdebc¢
klvxljb \uiheg_gbb bah[jZz _glbhkiheavaeh\Zg hkgh\ghc kih
ihkljh_gby Ilhg_d gZ ebgbb i_j_k_q_bgkdhkljoghklb gegh
kihkh[ \kihfh]Zl_evguo ijh_pbjmxsb@G _ie[lokhdimklflemke
\b_f mki_rgh]h hk\h_gby bg g _jghc ]jZnbdb y\ey Iky j.
mq_[ghc »_ylbewggKklighklb \gdhfivwyvd jguo | _ogheh]bc \
h[jAh\Zl_evguc ijhp_kk \mAgzidlkgpab \ bambggbdij
\be \uiheg_gby qg_jl_~_ ¢ gZq_jlZl _evghc ]_hf_Ipb b dh
nbdb

ljh\_~ ggu_ bkke ™HW dlklyp \uiheg gby q jl_ "~ ¢ ~ 1Z
bo ]jZnbq_kdh_ ihkljh_gb_ k bkihevah&dpZrbdibfivkl jg
kil _f_Dhf3Blkhjfbjmx|l mf_gby j_rZlv jZaebqgu_ ]JZhf_ljbc
NZqgb ijzdlbg_kdh]lh[BZjzdl_jZz

KIBKHD EBL?J:LMJU

1. :dmebg < DRfiZk >\mof_jgh_ ijh_dlbjh\Zgb_ f_Ih”bq
mdZaZgby < F :dmebg K #FiQjh&klh\kdZly ©F=MIZ2
Kk
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M>D
BKKE?>H<:GB? IJHPPDKIGL:DLGHC J?EHHV/@NXG&:JDB
DIJHGRL?CG: EBNLDHEVP?<HFM J?EV?NM

¢ KL?I:GH<
GZmqgguc\pmdh evX IHEYDHXZg” | _og gZmd
7EHHMKKBIHKKBCKDBC MGB<?JKBL?L

ljb ijhba\h”~kl\ _ iZkkZ bjkdbo ebnlh\ gZ H:H ©Fh]be
ebnlih\h]h fZrbghkljh_gby? bkihevamxlky djhgrl_cgu
[helh\ F T b djm]Jeuo ieZklbg k hlazZMibdbyfdjh@z cqgu
balJ]hlZ\eb\Zx| f _oZgbabjh\Zgghc *mbh\hc k\Zjdhc \ KH

Balhlh\e _gb_ ~Zgguo djhgrl_cgh\ “m]h\hc k\Zjd
ljim~h_fdbf ijhp_kkhf < jy» kemqgZ_ \ g_ m”"Z Iky h[_Kk
Ijbe_]Zgby ieZklbgu d reyid_ [helZ ih \klZc beeZsd”~phdhg
\ ijhp_kk_ih~" Zlby djhgrl _cgh\ d maeZf dZ[bgu ebn
ijh"Z\eb\Zgb_ "b”dhc j_abgu \ aZahju qlh y\ey Iky [jZd

Fu ij_"eh beb azZf _gblv f _ oZgbabjh\Zggmx 2mZh\mx k
dhglzdligmx j_ev_ngmx k\Zjdm DJK ihglijadpa\h kl\_dj

KhklZ\eyeZkv jZkq_lgZy ko_fZ kh_~bg_gby reyidb [|
ijb DIJK ih dhevp_\hfm j_ev_nm < j_amevlZl_jZkq_I|Z n
[ZeZgkZ k mq_Ihf ebl_jZImjguo j_dhf_g”~Zpbc [ue hij_"_
"Zggh]lh kh_~bg_gby ijbgyduc aZ [Zah\u

>ey hkms_kl\e _gby DJK djhgrl_cgZ bkihevah\ZeZkv -
k\Zjdb £L b iehkdb_ we_ _dljh~u K\Zj _ggu_ h[jZapu bl
gZ ijh*Z\eb\Zgb_ reyidb [helZ imZgkhghf \ fZljbpm
iIjhgghklguo bkiulZgbc mklZgh\beb qlh fbgajfdevghy mk
h[jZaph\ k\Zj _gguo gZ [Zah\hf j_"bf_ khklZ\beh d

>Ze  [Zah\luc j_"bf DJK djhgrl _cgZ [ue kdhjj_d
"_kldhklb b mkbebx k Zlby we_dljhAh\ K\ZjdZ g¢gZ
m\ _ebqgblv mkbeb_ jZajmr_gby k\Zjgh]h kh_~bg _gby k

>Ze _ ijbf_gbeb kbkl_fm Z\IhfZlbg_kdh]h mijZ\e _gby
gZ [Za_ mkINATIKONAL INSTRUMENTS b kj_ LABVIEW.

ljb DJK k kbkl_fhc mijz\e_gby \ f_"we_dljh*gmx at
\\h*"behkv wg_jlbb \ kjZz\g_gbb k [Zah\uf j_"bfhf 1jb
ijh~r"Z\eb\Zgb_ gZbf_gvr__ mkbeb_ jZajmr_gby khklZ\bel

LZdbf h[jZzahf jZaeZ[hlZg wg_jlhk[_j_]Zxsbc |j_"bf
djhgrl_cgZz ebnlz thal\heyxsb<d]jZiljbh f mf_gvr_gbb
we dljhwg_jlbb ihlj_[ey fhc dhglZdlighc fZrb®hc h[_
ijhgghklv kd _gby \ kjzZ\g _gbb k j_"bfhf k\Zjdb j_dhf_g
ebl_jZImj_ 1jb wihf kh[ex~Z |ky |lj_[h\Zgb_ ] _jf_Ibqgghkl
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M>D
BKIHEVAH<:GB? F?LH>H< G?Q?LDHC EH=BDB >EY KH
WDKI?JLGHC KBKL?FU IH F?LH>:F NE?=F:LBA:PBB

BB =HEHEH;H<:
GZmgguc jmdh\h’"®|Des:GGHD dfpghegZmd
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

Wdki_jlgZy kbkl fZ hkgh\ZgZ gZ gZ[ex™ _gbym agZg
lhju g_eh\ _d bkihevam _ | “eyeb[th gblyfedddhcHkh[ _gg
klvx wdki_jlghc kbkl_fu y\ey |ky [ZaZ agZgbc k gZ[hjhf
gZ hkgh\Zgbb ij _~hklZ\ey fuo nZdIhAZdY _je Adlvf hgp” Dl
"ey \u[hjZz » _cklYbc b |

H~rgbf ba kihkh[h\ kgb _gby ih Zjh\aju\hhiZKghklb vy
fZlbazpby \\_~ gb_\ khklZ\ \ajulgqZluo b e_]Jdh \hkieZf
Ijbf_k_c m\_ebgb\Zxsbo bo obfbqgq_kdmx klZ[bevghklv

< [Zam nZdlh\ aBghkpflkgbx h[h \k_o ih Zjh\aju\hhiZz
\_s_klI\Zo bo k\hckl\Zo ihdzaZzZl_eyo ih Zjh\aju\hhizZkg!
Z]j_1Zlguo khklhygbyonzZdlhju \ebyxsb_ gZ ih Zkh\aju\h
ghklv LZd ~_ \ [Za_ nZdlh\ “he ' gZ ojZgblvkynt@ynhjfzZp
ghle_gdgweoy jZ[hlOZiggufb \_s_klI\Zfb h[heeg4§ZIdbayZ |
jh\ ey dZ "h]lh \_s_klI\Z

<oh”~gufb "Zggufb \ wdki_jlghc kbkl_f_ [m"ml| y\eylv
ithemqg _ggu_ hl ]ZahZgZebaZlhjZz ijb[hj “ey hij_~ e _gb
dhebqg_kI\_ggh]lh khklz\zZ kitkkkojh fiZlgbYhj ~ey baf_j _gby
| _fi_jZImju b \eZ ghklb \ha”mozZ b “jm]bo *"Zlgmdh\ <o
Aml kjZ\gb\ZIlvky k "Zggufb ojZgysbfbky \ [Za_ nZdlh\

G_h[oh”~bfh \\_klb g_qgq_Ildb_ ijZ\bezZ gZ hkgh\Zgbb
k" _eZg \u\h”™ h kl_i_gb \inhiZikhgalu ij ~eh” _gh j_r_gb_
ijh[e _fu<k_ \hafh gu_ agZg_gby nZdlhjh\ \ebyxsbo gZ
amevlZl_ jZa[b\Zxl gZ g_kdhéNdh ¥ zZhZastngph\khhl\ _
kiI\mxsbo nmgdpbc ijbgZ”e_"ghklb dhebqg_kl\h ZbZiZah
\bkbfhklb hl kigi hdbh”~bfhc Ihgqghklb >Ze  hihpku\zZxl
oh”bfu_ g_q_Idb_ ijZ\beZ "ey dZ *"h]lh nzZdlhjZ

lhke_  ijbgylby j_r_gby b ijh\_~ _gby f_jhijbydbc ih 1
pbb ijh\h*yl nZam » nZaabnbdZpbb ijb\_* gbw ihdZaZz
]bdb \ dhgdj_Igh_ agZqg_gb_
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Ke_~m_|I| hif_Iblv qlh IjZz*bpbhggu_ f_Ih”u ilm\ur_gby
klb kbkl_f aZz blZgby ijZdlbg_kdb bkqg_jiZgu :damZe _ g
fh ghkl_c kh\_jr_gkl\h\Zgby kbkl_f aZ b]zZgby

GZmqgguc b ijZdlbg_kdbc bgl_j k ij_~klZ\eyf | kha?.
imevkpdZaf ggkbkl f aZz b]JZgby khq _ IZxsbo \ k_[_ ij_
zfdhklguo b g_ij_julguo ieZaf_gguo kbkl_f

Fhr _ebjh\Zgb_jZajy”guo ijhp_kkh\ \ kbkl fXo azZ b]
_lky Jukljhl_gghklvx jZajy®guo ijhp_kkh\ gZebagb f \ |z
J]Zo g_ebg _cguo we f _guh\ \ B&Z\klklys  \j fy fh™® _eb y\e
"hklZlhggh ijb[eb zggufb hkgh\Zggufb gZ mijhszgghf |
0ZjZdl _jbklbd g _ebg cguo we f glh\

< ihke_"gb_ ]h~u \ k\lyab k jZa\blb_f bgnhjfZpbhgg
klZeb wnn_dlb\gu gh\u_ ih?"oh”u d ijp_dibjWmwAghelb\g
kilb jZajzZ[Zlu\Z_fuo kbkl_f aZ b]JZgby gZ hkgh\b dhfivx
jh\©Zgby Gh\u_ f_Ih”u iha\heyx!l jZkrbjblv \hafh ghklb
kdbo fhc e ¢ iha\heyy ihemqgblv [he__ “~hklh\ _jgu_ j_
mqgblu\Zlv [hevr__ dhebq_klhhj nZdldgulo\ b

LZdbf h[jZahf 1ijh\_~ gb_ bkke_ "~h\Zgbc gZijZ\e gg
dm gh\uo kbkl _f aZ b]JZgby hkgh\Zgguo gZ g _bkihevan
ith\ur_gby wnn_dlb\ghklb \g_7~j _gb_ bgnhjfZpbhlgguo [|_.
p_kk jZajZ[hldb b bkke "h\ZglypkhklkhHa&Zgb]Z *hklh\_j¢
f Ih~"bd hp_gdb bo wnn_dlb\ghklb \ gZklhys Z\] fy i
\ZIvky ZdImZevguf

JZajZ[hldZ b bkke_ "h\Zgb_ gh\h]hid@Zakkg@gtbdinkevkc
kl_f aZ b]Jzgby "\b]zZl_e_ckdwmdpbyg\yhhegyebkv ih wlZiZ

JZajdhlko fhl _ogbqg_kdh]h j_ r gleyZdffimegh&glh
kl_fu aZ b]JZgby

Bkke_ "~h\Zgb_jZajzZ[hlZggh]h ko_fhl _ogbqg_kdh]h j
gb_k [Zah\ufb j_r _gbyfb ih\ur_gby gZijy _gby

H[hkgh\Zgb_ wnn_dlIb\ghki®dZafi npgwkog kb k|l & aZ b]
gby gZ hkghadmevlZlh\ fh® _ebjh\Zgby b wdki_jbf_glZ

Wdki_jbf _glZzevgh_ ih™I\_j°~ gb_ zZ~ _d\Zlghklb |
fh e c

JZajzZ[hldZ gh\uo b kh\ _jr_gkl\h\Zgb_kmsb kl\mxsl]
g _kdbo j_r_gbc gZ hkgh\_ j amevliZlih\ fh* _ebjk\Zgby L
ke ~“h\Zghbc

Bkihevah\Zebkv f_Ih”*u fZl_fZlbg_kdh]h ZgZebaz ql
fZzl _fZIlbdb \ugbkebl _evguc wdki_jbf_gl bfblZpbhggh_
;ue ijh\_~zg iZl _glguc ihbkd b ZgZeba kms_kl\mxsb
ieZaf_gguo kbkl_ f aZ b]JZgby b we _dljbg_kdQgyg ko f ih\
gby GZ hkgh\_ kms_klI\mxsbo wnn_dlb\gujo rk@bfdhl og
ih\ur_gby gZijy [uphdy jZajZ[hlZgZ we _dljbg_kdZy ko _fZ
ieZaf_gghc kbkl _fu aZ blJZgby Fh”_ebjh\Zgb_ gZ W<F
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M>D
BFIMEVKGH:AF?GGU? KBKL?FU A:@B=:GBY ><B=:L?E
<GMLJ?GG?=H K=HJ:GBY F:EUO J:;HQBO H;T,FH<

G < KIBIJB>HGH«<
GZmgguc jmdh\hKbl E&WG?<KDBC dzZg” | _og gZmd
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

GZmglglogbqg_kdb_ ijh]j_kk \ fbj_ ijb\ze d ih\ur_gbx
kdh]h mjh\gy Z\lhfh[be_c¢ \ qZklghklb we dljbadpbx \ Z
gbd_ qilthkik[klI\h\Zeh kgb  _gbx m”_evgh]lh jZkolg"Z lhie
ghklb hljz[hlZ\rbo ]Zah\ ih\ur_gbx j_kmjkZ b gzZ~z gh
ljm~hzfdhklb | _ogbqg_kdh]h h[kem b\Zgby \ wdldiemZIZg
ljhgguo kbkl f we dljhh[hjm”~h\Zgby gZb[he_ _ kms_ Kkl
\ebygb_gZ ih\ur_gb_ | _ogbg_kdh]h mjh\gy we A4dljhggu
gby dhlhju_ h”bg ba i_j\uo klZeb mklZgZ\eb\ZIlvky g:
klzg~Zjlgh_ h[hjm~h\Zgb_ | _j\ufb |Zdbfb kbkl -fZfb [u
ljZgabklhjgu_ kbkl _fu aZ b]JzZgby Ih fiZa\bBewvgikchf ]h
[be_c b "\Db]Zl _e_c \gmlj_gg_]h k]l]hjZgby gZ [_dabgh\hf
ghljzgabklhjgu_ kbkl fu aZ b]JZgby m _ g_ fh]Jelma m”~h\e_
jZklZxsbf Ij_[h\Zgbyf d gbf \ ke ~kl\b_ h]jZgbg_gguo
lZdbo kbkl_f lThwlhfm i_j fghkflvwxke\klZeZ aZ~ZqZ jZajZ]
\g *j_gby gh\uo we dljhgguo [_kdhglZdliguo bbfbdjhijt
kil _ f aZ b]J]Zgby kihkh[guo kms_klI\_ggh m\_ebablv wg
fh ghklb kbkl f aZz b]JzZzgby ih\ukblv gZ*z ghklvhb wdhg
fhlbe c

We dljbg_kbokl fu azZ b]l]Zgby y\leyxlky hlI\_IklI\_gghc
[ gabgh\h]h "\b]zZl _ey \gmlj_gg_]h k]l]hjZgby Higb bkiht
ileZf _g _gby lhieb\h\ha”“mrghc kf_kb ijb azZimkd_ b jZ]
"MDbl]zl _e ¢ \gmlj_gg_]h k]hjZgby b hl _z wnn_dlb\gh]h
gZ"ghklv aZimkdZ b jZ[hlZ "\b]ZI|_ey

< gZklhys__ \j fy rbjhdh_ jZkijhkljZg_gb_ ihemqgbeb
kil _fu aZ b]Zgby k ihemijh\h~gbdh\ufb k\ _qgZfb gh[eZ"Zx
kiI\Zfb dzZd [hevrZy wg_j]lby b fhsghklv jZajy*guo bfim
ijZdlbq_kdzZy g_alZ\thkbfAEke gby hdjm Zxs_c kj Zu Kkl _i
livag_gby k\_g_c bf_xI \ukhdmx \hkieZf_gyxsnbx kihkh
| _evguc j_kmjk jZ[hlu k\_q_c JZajy”™ \ ihemijh\h”*gbdtl
dhklguo kbkl_ f azZz b]JzZgby fh" | bf Iv dhe_[Z| _evguc b
kdbc ozZjzZdbkjl 1 aZ blJZgby Zi_jbh~bg_kdh]h &Zjy~Z h
\ur_gghc wg_j]_Ibg_kdhc wnn_dlb\ghklvx

GZjy™m k kms_kl\mxsbfb zfdhklgufb kbkl_fhfb azZz' kb
ke g __ \j_fy \_"mlky jZajZ[hldb iezZzaf_gguo kbkl _f
bkihevah\Zgb_ fhsguo bklhggbdh\ iblZgby
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M >D
J:KQ?L KL:LBQ?KDB G?HIJ?>?EBFHC ;:EDB FDW

X G=HJE:Q?< : DHEY>DIB KDBF?GDH
GZmqguc jmdh\h~<bl=¢MGK JH<:
7EHIMKKDHKKBCKOBIGB<?JKBL?L

KIZIbg_kdb g_hij_~ _ebfu_ [Zedb gZoh”yl rbjadadh_ ijb
ebgguo dhgkljmdplggth|hZaeb gZagZg _gby < IZdbo “bk
dZd ©OF _ozZgbdzZ fZl_jbzZeh\2 ©Khijhlb\e_gb_ fZIl _jbZeh)
ky dZd |_hj_Ibg_kdb_ hkgh\u jZkg_IZ 1zZd b ijvtreZ]zZ_|
gh_ bamq_gb_ klZlbg_kdb g_hij_~ ebfuo [Zehd < qZk
|ZevghkebkK'h\Zgb ij _"eZ]Z 1ky \ eZ[hjZIhHihcrzZdhl <«
gb_ hihjgh]hgt&f\ kiZlbg_kdb g_hijZzedebféyg hij_~_e
gby hihjgh]h fhf_glzZz \ azZz”~_ed_ a”_kv j_dhf_g~h\Zgh b
gZqZevguo iZjZf_1ljh\

ljb \uiheg_gbb ~Zgghc jZ[inlklZvelgu ~\_ azZ”X&kqgb "ey
g_|Z [Zedb bkihevam_fhc \ eZ[hjZlhjghc jZ[hl_ 1_j\:
ijbf_g _gb_ f Ih”"Z kbe d jZkq_Im klZlbg_kdb g_Iij_~ eb
~gb_ hdhgqgZl _evghc wixju fhf _glh\ Ba mdZaZgghc w
fhf_gl \ aZz® _ed bdzxlsdg |Zf ghjfZevgu_ gZijy bgby ?k
eh blv khkj_~hlhq_ggnex gkbeémj ~bg_ ijhe_|Z 1Ih hgb k!
26, FlzZ

<lhjZy azZz”~"ZqZ ij_"iheZ]ZeZ ijbf_g _gb_d jZkg_Im kI
N _ebfhc [Zedb f_Ih”"Z dhg_qguo we_f _glh\ >eyaj r_gby
NZgb Jue bkihevah\Zg ijh]jZffgalidWorks? |j CZebamxsbc
NZgguc f_Thnr GZ i_j\hf wlZi_ jZkq_1Z [ueZ kfh”*"Zebjh\Z
fb d dhlh\jhec j ~bgheijlZ ijbeh"beb gZ]ljmgdamewWZI| _
ihemgbeb wixju jZkij_~ e _gby gZijhc_gbjc e dddh\ e
gbgm gZijy _gbc \ azZz®» _ed_ WIh gZijy _gb_ khklZ\beh
j_amevlZlh\ fh gh h[tykgblv I _f qglh \ jZzkqg_|I_fglh~hf dt
lh\ ~Zxlky \_ebgbgu ]JeZ\guo gZijy _gbc dhlhjm_ \ k\h;
gZxlky k mqg_Ihf \ _ebgbglghhpfd@&kzl _evgh]h gZijky _gbc
g | _f Ih~Ahf kbe dzZkZIl_evgu_ gZijy _gby g_ jakkfZljb\
eZ ihkljh_gZ wixjZ ijh]lb[h\ dhlhjZy ihal\hebeZjm\b"_ lv
fZpbc b ihemgblv \_ebqgqbgu ~ _nhjfZpbc LZdbf h[jZahf
bfms_kl\hqdk f _|h~ hf dhg_qguo we_ f _glh\ dhuhjuc ih:
ihegylv jZzkgq_lu gZ ijhgghklv b ~_kldhklv hij_~_eblv gZ
f s gby ih \k_c "ebg_[Zedb

lhemqg _ggu_ j _ameviZlu fh 'gh bkihevah\Zlv 4b \uihe
lhjghc jZ[hlu ijb baeh _gbb eZdpb&Zggh]& fZd _ iheh'b
bo \ hkgh\u \bjimZevghc eZ[hjZlhjghc jZ[hlu
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< |h \j_fdZd gZrb ij_"~db aZgbfZebkv ij_bfms_klI\_g¢
kdbf Ijm~hf gug _rg__ ihdhe _gb_aZgbfZ I|ky kdhj_ _ mf
\ "y iZkkb\guc h[jZza "bagb <ke_ "kl\b_ wlh]h ihh[e fZ
j_dkbb klZgh\blky \k_ [he__ ZdImZevghc < k\yab k wlb
jZ[hlZlv ijh]jZffm ~ey jZkq_|Z [ZeZgkZ f_""m iblZgb_f b

lhgylb_Ij _gbjh\db h[t_~bgy_ | fghlh gZijZ\e bgbc Zw
jh\db azZgylby k mly e gb_f mijZz g _gby gZ ]b[dhklv
q_kdZy kbeZ b kbezZ "mozZ \ Ij_gbjh\ldhZo &hj g8 m’kx| ¥gh
n_dl hl Ij_gbjh\hd aZ\pAKlblelbghl]h iblZgby

P_evx kha”*Zgby ijh]jzZffgh]h ijh*mdlZ y\ey_ Iky ihfh
liZthlghf khklZ\e _gbb iezZzgZ iblzgby ijh]jzZffu |j_gbjh\l
hlke "b\Zgbb k\hbo fhjnheh]bg_ _kdbo baf g gbc

>Zggughijzffguc ijh mdl y\ey |ky ijhnbebjh\Zgguf >¢
ihegh]h nmgdpbhgbjh\Zgby g _h[oh”bfh jZkkqgblaAlv kmlh
jbc b khhighr_gb_ [_edh\ "bjh\ m]Je_\h*h\ ; @ M <k_
wlbo jZkq_Ih\ kh”_j blky gZ i_j\hc \deZ”"d eyX<ka | wl
ijhbkoh”bl ih nhjfme_ agZqg_gby \ dhlhjhc aZ\bkyl hl ih
\hajzklz zZ 1Zzd _ hl mjh\gy Zdlb\ghklb [Ij _~eZ]Z Iky
ijhp_gl ihAdh gh]h "bjz ~"ey gZb[he__ lhgqgh]lh jgkq_1Z }
ghkl ¢ GZ ke_"mxs_c \deZky ih&%ikebgx j gbyZb r_b
ebb [bp_ikZ h[t_fZ Jjm~ght de ihdwlibflagZq_glkzyf ij_"e
_Iky ihkljhblv ]jZnbd baf g _gbc <k_ baf_j gby aZibku
dhlhju_ nhjfbjmxlky ~ey dZ ~h]lh ihevah\Zl_ey

>Ze _ij_"hklz\ey Iky \hafh[hlZkivbjgah\b"mzZevgmx i
liZffm |j_gbjh\hd mqgblu\Zy ij_~ihql_gby b ihlj_fghklb i
\u[bjZ _Iky ]jmiizZ furp b khhI\_Ikl\mxs__ mijZ g_gb_ 1Ihl
baeh  _gguo fZgbimeypbc ihevah\Zl_e f hkms_kl\ey Ik
"hkdhgZevghc gZajzZjkthgzZevghc ijh]jzZffu |j_gbjh\hd i_j
nhjfm ey ihkljh_gby ijh]jZffu

lhevah\zIl_ev bf__ | \hafh ghklv khklzZ\blv ~g_\ghc jZ
mqgblu\Zy kmlhqgu_ ihlj_[ghklb \u[jZ\ ba ij_~eh _ggh]h
kmxsb_ ijhAmdlu k hij_"~_e_gguf[k@é&h) ZdhhY m]e_\h~"h
b dZehjbc khhI\_IkI\_ggh 1j_~mkfzZljb\Z_Iky 1ZdZ _ dhgl]
eZgkZ \' | _qg_gb_ “gy
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3D printing is a process of taking &al 3D model and turning that digital
file into a physical object. The creation of a 3D printed object is achieved using
additive processes. In an additive process an object is created by laying down
successive layers of material until the entire ohgcteated.

3D Printers are loaded with cartridges of living cells. 3D printer prints tissue
in the same way as a usual printer. These cells come out of a printer head in order
to produce a 3D object. These cells build up an organ in many layers.

With thehelp of a 3D printer, we can print many prostheses taking oo a
count the individual characteristics of a person. Some of these prostheses are very
complicated. The main reason of their complication is that they have microcav
ties.

Bioprinting is a verynew area of scientific and medical research that i
volves "printing" biological matter and material for use in prosthetics, replac
ment organs, veins and human tissues.

Research Company from Oxford has reported about a successful operation,
as a result ovhich a patient received the implant of a skull piece. A printed skull
Is not a monolithic piece of plastic, it is made of 23 bones that make up our skull.

Artificial intervertebral disc is an example of an interaction of the artificial
and human cells. 3printer uses a special material with a high content of stem
cells. Once the stem cells come into contact with the native cells of intervertebral
disc, they are transformed into common tissue, thereby restoring a damaged
place. Even if the disk is complétaedestroyed, a lab can create an entirely new
disc that will be perfect for the spine of this particular patient.

Researchers of the Princeton University developed a bionic ear, wiieh co
tains sensitive airwaves antenna and living cells. The wigjiective of the &-
searchers is the testing of ear technology combining electrical and biological
components in a living tissue. Potentially such devices can be used not only for
“the expansion of the auditory range to the radio frequency", but alsxdor e
ple, for remote monitoring of the state of prostheses.

3D printers allow surgeons to rapidly produce inexpensive 3D models to o
tain information, which reduces the operation time, and accelerates the recovery
of the patient. For successful ortleajic ad maxillofacial surgerytit is essential
to build the exact contour of the implant. Alisodentistry3D-printers allow you
to make temporary crowns.
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P _evx ~Zgghc jZ[hlu y\eyeZkv fh” _jgbaZpby k _jbcgl
gby K-Eb jZajZ[hldZ ijbkihki&\hggbyks Jh jZkrbjblv
\hafh ' ghklb b ighwhd'kiulZzgby fZl jbzZeh\ g_lhevdh gZ Ij
ghk gh 1Zd ~_ johavjihebdlggmx klhcdhklv

Fh™ jgbaZpby fZrbgu |j_gby aZdexmXxéZKkWwrb@Zfh g
ljhevgdke ~ysbo ijb[gpZhkh\j f ggu_ baf jjmegbhjua ih
\heyxsb_ g _ lhevdh [he__ lThqgh hp_gb\ZIlv idiklImiZxsk
ijh\h~blv bo h[jZ[hldm gZ IW<F qlh *FdhbahwefhhgHklv
N ebjh\Zgb_ k _Ib gz fh\gkllthj ihkkbDhygguc dhgljhelk jZ[hlu
[hjh\j ]bkljbjh\ZIlv gZ ID qgju aigz”"Zgnldb \j f gb ~Zggu._
\u[jZgguo dZgZeh\ ijb[hjh\ hlh[jZz ZIv | _dmsb_ihdZaZz
pbnjh\hf beb ]JjZnbq_kdhf \b*_ gZ wdjZg_ID ibemqZlv
oh” dhgljhebjm _fuo \ _ebgbg aZ azZ”Zggu_ ]jZgbpu i
baf j gbc azZ exf[hanipd \j f gb \ I1Z[ebgghf b ]jZnbqg_ kd
k ihfhsvx ih”kbIOWENREPORTVIEWER.

>ey bkiulZgby h[jZaph\ gZ we dljhwjhalbhdfgguogdagh
dhgkljmdpby bkiulzZl _evdhcbgZfljjubygadjZz[hlZgZ bhjbgp
ibZevghZghd fEKiulZgbc fZl _jbZeh\ hlebqghc hlZijbf gy
g__

< p_eyo Zijh[Zpbb fh” _jgbabjh\Zgghc fZrbgw ijh\_ el
gu_ bkiulZgby gZ baghk b we dljhwjhabhggmx Zlhcdhk
eh\ we dljhl _ogbq_kdh]h gZagZqg _gby

;ueh mklZgh\e _gh qlh gZbdidribfdogkkhkkhcdhklb b
we dljhwjhalkiggtdbkljpb b bkke ~h\Zgguo kieZ\hk h[eZ"Z
I _jkgmijhgqg_gguc kikkdhdZ f£t2MDFRCuCr-Zr) b fh*bnlbp
jh\Zggu_ ojhfh\u_ b ojhfhpbjdhgb Bdhaglhkhgkihcdhklv b
we dljhwjhatkiggdiyklv\ujrZ | khhl\_ITklI\mxsb_ kWckI\Z
kbg_kdbo kiezZ\h\ gZ hkgh\_f ~b \ b jZazZ khhil\_ Ikl
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< gZklhys \j _fy \ ' gZmqgghc i_qZlb Zdlb\gh h[km ":
kljmdImjzZz \h~u K g_c k\yaZgu [bheh]bqg_kdZy gZdlb\gh
gu_ b wegdkjdb k\hckI\Z \h~*u < jy~_ jZ[hl hiIf\gZ Iky
kiI\bl _evghklv \h*u d \g_rgbf \ha”_ckl\byf a\md k\_| w
baemq_gb_ baf_g _gb_iehlghklb ijb i_j eb\Zglb ba h~
]Jhc \kljyob\Zgbb b ~j HIf _qZ_Iky \hklolZzght&lghbh ij_
bkl_q_gbb hij_~ e _ggh]h \j_f_gb b k\yaulzZxlkg wlb ijt
ghklvx \h~u d kzZfhhj]J]ZzgbazZpbb b \hkklZgh\e_gbx ij_"
KljmdIimju
Ba i j gbke _gguo \ur_ k\hckl\ kljmdImju \h~h b |Ih]h
NZ \_kvfzZ \hkijbbfAdqa¥VZ adki\bx \g_rgbo nzZdlhjh\ pZaebqg
jh~u nbadfok obfbq_kdbo [bhekgdbtmkdbaglh bamqgb\ ij.
\Zjbl _evgh wlb k\yab fh gh dhgljhebjh\Zlv khklkygb \lI
I\hjh\ baf_jyy bo we_dljhnbabq_kdb_ izZjzf _lju
< dZqg_kI\_ h[t_dlImydih dlklkke ~h\Zgbc [ueb \udjZgu ki
gu_ Zfimeu f_"~bpbgkdh]h gZagZqg_gby k “"bklbeebjh\Zqgc
fb jzkI\hjzZfb oehjb”Z gZljby b kmevnzZlZ fZ]gby_;hjbkh\
"bpbgkdbo ij_izZjzlh\ 1 ;hjbkh\ b nZjfZp_\lbg_kdhc nb
] Db_\ [hgw dZq_kI\_ h[t_dlh\ dhgljhey kl _deygguo a-
ime k bkke ~m_fufb "b~rdhklyfb ihalhebe ba[_"ZIv \eby
fhkn_jguo mkeh\bc gZ khklzZ\ bkke_"m_fuo "b~dhkl_c b
djZlgu_baf_j gby gZ h”"gbo bl _o " h[t_dlZo dhgljhey
JZ[hlZ \d2xd4 ke _~"mxsh_ wlZiu
JZajzZ[hldZ kdZgbjmxs_]h _fdhklgh]h ij_h[jZah\ZI_
baf _j gbc we _dljhnbabg_kdbo iZjzf _Ijh\ 1Zg] _gkZ m]e
ihl_jv we_dljbg_kdhc _fdhklb b we_dljhijh\h~ghklb kbk
nza ©zZfimieZguc jZkAhljby oehjb”rz2 ®\AhfigwecZjZkl\hj
fZlgby kmevnZzZlZ®a
Bkke "h\Zgb_ we_dljbqg_kdbo izjzf_Ijh\ \h~u b \h
f_ Ilh~Ahf kdZgbjh\Zgby Zfime
Bkke "~h\Zgb_\ebygby I fi _ jZImju gZ we _dljhnbat
\h~u b \h~guo jZkl\hjh\ \ ZfimeZo
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< j_ZebaZpbb hkghddpbc Jhkm~Zjkl\ _gghc i bgkbhggl
Ibdb kms_kI\m _ | ~\Z ijbgpbibZevgh hlebqZxsbo&y nbgZ
fZz jZkij_" _ebl _evguc b gZdHEedbglevgpuzkijH» ebl _evghc
gZdhibl_evghc fhr_ev aZdexqZ _Iky \ Ihf qglh ijb gZdhi
1iZ "Zgbg g_nkk) _ggh kzZf gzdzZieb\zZ_| ~_g_"gu_ kj_"k
I_gkbx LZdbf h[jZahf i_gkby gZijyfmx hij_"*_elg_Iky Kkl
kzZfb mieZq_ggufb azZz \_kv i_jbh” jZ[hlu dhlhju_ Zdd
bf _gguo kq_IlZo \ i_gkbhgguo nhg”Zo eb[h mijZ\eyxshb
Ijb gkij_~ _ebl_emguok) ~klI\Z ithemqg_ggu_ aZ kd | gZeh
|Zxsbo ]jZz'"Zg b”"ml gZ \uieZlm | _dmsbo i_gkbc DeZk

jhf jzkij_~ _ebl_evghc kbkl_fu yley Iky = _jfZglby NjZg
| evgu_ijbgpbiu “hfbgbjmx|l \ i _gkbhgghc kbkl f R\ _ pt
< J kim[ebd_ ; eZjmkv nmgdpbhgbym_ | jZkij_~ _ebl.

gZy fh”~ _ev i_gkbhgghc kbkl _fu 1IjZ\h gZ Ijm~"h\mx i_g
gZ h[sbo h&kglwo ij_"hklz\ey Iky frh ¢dbhglddf  gbb e |
" _gsbg&fih "hklb" _gbb e | K yg\ZjymklZzgh\Wesgguc
i_gkbhgguc \hajzkl [m~_|I _" _lh~gh ih\urzZlvky gZ f_ky
gby \hajzZklZz fm gqbgZfb ]hrz ~ _gsbgZzfb e_|

GZ "Zgguc fhf_gl ihke_ \uoh”Z gZ i_gkbx f_gvr_ \k
"b\ml \ Jhkk\bhkj ~g_ f Ih*Z [hexk_=\KfZlgbbe | <
;. eZjmkb wlhl ithdZazl _ev khklZ\ey | gmlv f_g_ e |
i_gkbhggh]h \hajzklZz [_ehjmkkdbf fm ' qbgzf hklzg_ Iky i
\ kj_~g_f f_gvr_ q_luj_o e dwiml ilgpksdbgyzZl _ev kgbablky g
j_adh ~h e | Kj_"gbg jZgklhpbehjmkkdh]h i_gkbhg_jZ

] g_ \uRbo4 j

LZdbf h[jZahf bkoh”y ba keh b\r_cky ~ fh]jZnbqg_Kkc
kbimzZpbb \ nbgZgkh\hc kbkl_f_J kim[ebdb ;_elZjmkv f
\Zlv ke_"mxsb_ j_dhf_g”~Zpbb p_e_kilvhjjdagk HZ\gkfhlj _
] _gbb gzZdhibl_evghc kbkl _fu i_gkbhggh]h h[_kg g _gby
pbi ihkl i _gghklb ZgZebabjmy b k\h”y d fbgbfmfm kms
fbg _kdb_ jbkdb b klbfmebjmy ]jZ ~Zg "ey gZqZeZ d "h]
gbl _evghfm i_gkbhgghfm kljZoh\Zgbx
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JZajZ[Zlu\Z _fuc fbdjhbg\_jlhj 1ij_~klZ\ey_ | kh[hc ¢
[ehd dhlhjuc g_ihkj_~klI\_ggh ij_h[jZam _1 ihklhygguc If
Ney iblzgby ijb[hjh\ b beb hj]l _ogbdb b ih”"dexq_gby
k Ib WIlh dexqg_\h_ mkljhckl\h kbkl_fu ]_g_jZpbb nh
wg_j]bb

Fbdjhbg\_jlhj fh™ I [ulv e_]Jdh mklZgh\e_g g_ihkj_
kheg qghc iZg_eb G_| g _h[oh”bfhklb \u”®_eylv "hiheghb
_]h kZfhklhyl _evghc mklZgh\db b ikhtdeZhEdbhkdpegh]indhd?Z
"ey ih~"dexq_gby bg\ jlhjZ d kheg_qghc iZg_eb

Dhgkljmdpby h[_ki_qgb\Zz_ | _]1h dzZq_kI\_ggmx [_ahld
ijhly” _gbb \k_]Jh kjhdzZ wdkiemZIZpbb [_a "“hihegbl_ev
h[kem b\Zgb _

JZajZ[Zlu\Z _fuc bg\ _jlhj highkblkl[jd"gleaZkkm
bg\ _jlhj dhlhjuc "ey iblZgby gZ]jmadb fh | bkihevah\Z
k Iv 1Zzd b wg_jlbx Zddmfmeylhjh\ Dhgljhee_j aZj
ke "h\Zl _evgh g _h[oh”bfh bkihevah\Zlv \g_rgbc

< bg\ _jlhj bgl _]jbjh\Zgh mkljhckl\h hlke_ "b\Zg
fZdkbfZevghc fhsghklb dhlhjh _ bkihevam_|ky Ne
fZdkbfZevghc \hafh ' ghc fhsghklb gZ \uoh®_ nhlhfh"mey

P_ev mkljhebldZ jblv \uoh”gu_ oZjZdl_jbklbdb nhlhw:¢
ijbf _gblv ih”oh”ys  khijhlb\e _gb__ gZ]jmadm Ne
fZdkbfZevghchkibg\ ex[uo mkeh\byo hdjm ' Zxs_c¢ kj_"u

Bg\ jlhj fZdkbfZevgh bkihevam | wg j]bx Zev
bklhggbdZ IblZzgb_ gZ]jmadb b aZzZjy”™ [ZIZj_c b7zl hl
bklhggbdZz Dhi*zZ fhsghklv gZ]jmadb gZqbgZ_ | ij_\u
Zevl _jgZlb\gh]h bklngdglddkyg¥ZZajy”® [Z1Zj_c k bo “haZj
kheg _qguo iZg_e_c

ljb djblbg_kdhf jZajy®_ bg\_jlhj i_j dexqZ_ Iky g
ihlj _[bl _ey hl hkgh\ghc Kk _1Ib ihdz g_ [m”~_| \hkkl.
Zddmfmeylhjh\

LZdhc j_"bf ihalhey_ | bkihevah\zZlv fZdkbfZevg
Zel _jgZlb\gh]lh bklhqgbdzZz gh |j_[m_|I Zddmfmeylhjh\ |
ijb pbdeZo ]Jem[hdhc jZajy*db m Zddmfmeylhjh\ agZqgb
kjhd kem [u
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< gbkeh "bkpbiebg khklZ\eyxsbo hkgh\m bg g jgh
\oh”bl gZqg_jlZl_evgZy Bamfg Igpby wlhc gZmdb kahkh[kI\
\blbx ijhkljZgkl\_ggh]h \hh[jZ _gby jZa\b\Z_ | eh]bq_k
dhlhjh_ gZjy*m k ijhkljZgkl\_gguf \hh[jZ _gb_fgh[e_]qZ
" g_joguo azZxZ'9Zgb hebfibz~gh]h mjh\gy iha\heaxl klm
\blv ijhkljzgkh_g\hh[jZz  _gb_ ih\ukblv dZq_kI\h ijhn_kk
ih~"Thlh\db

JZkkfhljbf j_r_gb_ g_ 7
"Zqb ~Zgu iehkdhklv Ij_m]fF v
ijyfzy :< 1jh\_klb \ wlhc
ijyfmx i_j_k_dZxsmx :< ih:
m]ehf

ce]lhjblf j_r gby GZoh?"|
\klj_qhyifhc :< b "K>? 1|lhgdz
wlh]h aZdexqZ f ijyfmx :<v\
ghijh_pbjmxsmx iehkdhkkZg
lehkdhklv i_j_k _dzZ_| iehkd =«
lhgdZob » GZoh”bf ]Jhjbahg
ijh_dpbx "Zgguo'bhg_Kh_ “b¢
gZ ]lhjbahglZevghc iemkdhdt
lhgdb GZoh”bf ebgbx i_jgl
ghc iehkdhklb b "K>? ~"ey 4
_f klhjhgm "K=?? \lr njhglZe
ijh_pbxsmx iehkdhklv # A’

lhemqgzZ f Ihgdb i _j_ k_d
klb "K>? b iehkdhklb b 1tk
lhqdbb ).

GZ i_j_k_qgq_gb4ebglolthjh

K>?+>7? ihemqgZ_f “hiheghb
lhgdm 3 ) Kh_“bgy_f Ihqd
ijh~re _\Z _f \ iehkdhklb "K>
F)tbkdhfZy

"
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' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

< mkeh\byo jZa\b\Zxs_cky wdhghfbdb dh]~Z ljZgkih
hij_~ _eyxl | _fiu wdhghfbq_kdh]h jZa\blby khkmggjkl\Z
ghklvx ijh]Jghabjh\zZlv m\_ebqg_gb_ h[tzfh\ jZ[h]l ih kljhbl
j_fhglm b j _dhgkljmdpbb m _ kms_kl\mxsbo Z\Whfh[bev
[ex™ gb_ | _fi_jZImjguo b | _ogheh]bg_kdbo j_"kkih\ ijb
nZevlh[_lhgguo ihdjulbc Z\Ihfh[befxghudfraphpkbk hl [_
i_j_[hcghc jZ[hlu ljZgkihjlguo kj_"kI\ dhfiehlhlja_fZrb
"he gu [ulv nmgdpbhgZevgh \azZbfhk\yazZgu k j_ "bfzZfb |
fZrbgu dhfie _dlzZz h[_ki_gb\Zy _  ihegmx aZ]jm _gghkl
mkljhckI\Z “hjh gh]lh ihdjulby

Hrgbba gZb[he__ \Z guo wlzZih\ kljmdImjhh[jZah\Zgkhk
lhgZ y\ey |ky Jh mdezZ~dZ b miehlg_gb_

JZa\blb_ ZknZevihmdeZ~hqguo b miehlgyxsbo fZrbg
fghl]bo e_ | hkms_kl\eyehkv \ gZijZ\e_gbb h[_ki_q_gb
iehlghklb b jh\ghklb iMdiykgy Iky wlh |I_f qlh dhwnnb
miehlg _gby ZknZevlh[ _Ihgguo kf_k_ ¢ kms_kI\ _ggh ij_ "t
ghklv b "he]lh\ ~pglhkdh]h ihdjulby Z fdhghkjvghklv i
j_™"\b _gby ljZgkihjlz

Nhjfbjh\Zgb_ hilbfZzevgh]lh khklz\Z b h[_kioqj gb_ jZ
"bfh\ jZ[hlu fZrbg \oh”~ysbo \ dhfie_dl "ey khhjm  _gby
ihdjulbc ~“hjh] y\ey Iky h~gbf ba hkgh\guo iml hc kgb ™ _
\ur_gby wnn_dlb\ghklb dZiblZevguo \eh  _gbc \nhkljhbl _
[bevguo ~“hjh]

ljhp _kk miehlg_gby-Kihhblgdhwo fZl jbZeh\ y\&y Iky
\ jrZxsbf wlZihf kljhbl_evkI\Z zZ\lhfh[bevguo ~hjh] \h
N eyxsbf dZg_klI\h b gzZz”~z ghklv \k_]1h khhjm  _gby \ p_e
glh kh\j f ggu_ ZknZevlihmdeZ~gbdb g_IhevdhymdeZ”u
xI ihemqgblv \ukhdmgv kill_i"\Zjbl _evgh]h miehlg _gby 7hj
ithdjulby ihke_  mdezZ”~db wnn_dlb\ghklv bkihevdh\Zgby
gyxsbo fZrbg “~hjh 'guo dzZldh\ b j_ "bfh\ bo wdkiemZl:
\_ kvfZ ZdlmZevghc aZ”"Zq_c
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Jbk Wdki_jbf _glZevgZy mklZgh\dZ ey mijZ\e _gby k[h

GZ jbk 1j_"klZ\e_gu am[ph\Zy khklZ\eyxsiZy dbg_
li_rghklb b p_gljZevgu<]hhihjghdZ \uyleyxsbc m~Zju
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Jbk <uyle_gb_ m~Zjh\ ijb gZjmr_gbb Ihgghklb k[hjdb

lj_ ~eh” _gu aZ\bkbfhklb ~ey hij_~ e _gby izjzf_Iljh\
mA~ZjZ ih aZibkb dbg_fZlbg_kdhc ih]j_rghklb
KdhjhkIm”ZjZ hij_~ ey |ky ih nhjfme _
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M>D
BKKE?>H<:GB? L?FI?J:LMJGUO BAF?»G38BCG YO
IHDJULBYO FH=BE?<KDHC H;E:KLB

DG >:CG?DHG >JHA>HK<
GZgqgu_ jmdh\h”bli ¢éHBYDH<B K F?EVGBDHCK<:
" ?PEHIMKKDHKKBCKDBC MGB<?JKBL?L

< Fh]be_\kdhc h[eZklb k_Iv Z\Ihfh[bevguo ~hjh] ij_~
guf h[jZahf ZknZevIh[_lIhgd¢liybbihf__Iky dfk
nZevlh[ _lhgguo ~hjh] h[s_]h ihevah\Zgby <ukHhdb_ ihe
I _jZImju \ e_Ilgbc i_jbh” y\eyxlky ijbgbghc h[jZah\Zgb
k"\b]h\uo » _nhjfZpbc \ \b”_ dhe_b b gZieu\h\ HKkKkh[_gg
yle_gb_ wlbo "\ hn_killhd jzdhhoZz gby ljZgkihjlguo kj_~klI
J r_gb_ijh[e_fu kA\b]Jh\uo »_nhjfZpbc mq_gu_ k\yau\Zx
ijh_dlbjh\Zgb _f khAkhzZe&Ih[_lhgguo kf_k_c k ih\ibr_gghc
\hklvx d dhe__h[jZRh\gberZ]Z_f m _ k_cqZk memqrblv k
\ wihf gZijZ\e_gbb

;ue 1jh\_~ g ZgZeba | _fi_jZImj \ha”moZ b ihdjulby \
]h~Z ih "Zggufb j_kim[ebdZgkdbo >BK MklZgh\b_gh ql
dbo | _fi_jZImjZo \ha”moZ e _Ihf ihdjulb_ ijh]j_\Z _Iky 7
| ieh\bahjhf ijh\h*"behkvhgiZI'mjghgb | _fi_jZImj ZknZev|
lhgghlh ihdjulby \ mlj_gg__ b \_qgq_jg__ \j_fy e_bhf < \_
f j_ggZy | _fi_jZImjZ ihdjulby \ _kl_kI\_gghc | _gb hl ~_j
+28 K Z gZ khegpK Iljbg_f \ aZl_g_gghklb mqgZklhd ~hj
"bekyrery + qzZkzZ Fh gh hif_Iblv qglh ~Z°_ g_[hevrh_ h
ihdjulby og& azZ kq_| aZl_g _gby fh | kgbablv \Bafh gh
gby gZijy _gbc b k~\b]Jh\uo ~_nhjfZpbc gZ ih\_joghklb it

AzZl_f ijh\_~_ g jzZkg_Il jZkij_~_e _gby |_fihgglmh ~ey
ZknZevlih[_lhggh]h ihdjulby ih Ilhesbg_ ihdjulbyg kf \ |
p_ LzZd _ [ueZ kha~zgz fzZI_fzZlbgq_kdzZzy fh”"_ev jZkij_"_
ih Jem[bg_ kehy k ijbf_g gb_f f Ih"Z dhg_qguo we _f g
gZb[hevrZy jZagbpz \ | _fi_jZEm]Kyp @Z[idn_joghklb ihdjul
b gZ Jem[bg kffthLZdbf h[jZzahf \ky ahgZ \_jog_]h kehy
iehlgh]h ZknZevlh[_IhgZ kf ih”™\_j _gZ Zdlb\ghfm k~\
WIihl i_jbh” gZ[ex™Z _|ky \ ijhf_"mld_ \j_f_gb k "h qZ

Fu ij _"eZ]Zey memqr_gby mkeh\bc jZ[hlu ZkhZevIh]_
djulby \ "Zjdbc i_jbh” bkihevah\ZIlv i_jbh~bq_kdbc ihek
“hc b ih \hafh ghklb azZzl_g_gb_ ihdjulby aZ kg M [he_ _
ah\Zgb_ ihkz~hd ~_j \v_\ hkh[_ggh \[ebab b gzhhklzZgh
ljZgkihjlZz
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M>D
DJUF B JHKKBY BKLHJBY B KH<J?F?GGHKLYV

<: >:EBF:?< F =HGQ:J?GDH
GZmgguc jmdh\h?b|lFe®D:KH<: dZlmkl gZmd “hp
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

fZjlz ] 1j_ab” gl Jhkkbb < ImlbghKkkbh\KkIZZI

J _kim[ebdb Djuf < DhgklZglbghbgbkljijKfv.dijk _gh\ b fw]j
K_\Zklhihey : QZeuc ih*"ibkZeb \ Dj_fe_ f_"]lhkm~Zjkl\_
Ijbgylbb Djufz \ khklz\ Jhkkbckdhc N_"_jZpbb WIlhfm k
kiI\h\Ze j_n_j_g~mf \ Djufm \ dé&hhjpnd Zikblgbal[bjZlI
e ¢ ba dhlhjuwmkdZaZebkv aZ \hkkh_"bg_gb_ kZJhkkb _
iZzZ"Z gZ \oh ~ _gb_ Djufz \ khklzZ\ Jhkkbb [ueZaj_ adhc
fh'gu_ kZgdpbb k p_evx h]jZgbq _gby jheb Jhkkbb \ f_
ijhkzZo

lj_ab” gl JhkkbMbfbe Imlbg \ ThkeZgbb N_* jZevghfm
gbx hif _Ibe ©Bf_ggh \ Djufm gZoh”blky “moh\guc bklh
fghl]hebdhc gh fhgheblghc jmkkdhc gZpbb b pc gljZeb:
kdh]h JThkm~ZjkI\Z >ey Jhkkbb Djuf 7~j \gyy Dhjkmgv
ithev bf ]Jjhfgh_ pb\bebaZpbhggh b kZdjZevgh_ agZq_

Wlhc a _fe_c¢ \eZ” _eb aZ[ulh_ gug_ ;hkihjkdh_ pZjk
thebku JbfkdZy bfiagQkdb@xzdzZ]ZgzI|l *~j_Ldmjidk&dh
kdh_ dgy _kI\h blZevygkd&bm[EjdhZijZzZ\hkeZ\gh_ Jhkm?*
N h hjh b ;ebklzl_evgByufkdgh_ oZgkl\h b gZdhg_p Jhk
bfi_jby k dhgpzZz 09,,, \ <hl ihg_fm \hijhk h[ bagZqZe
wlhl ihemhkljh\ hklZ Iky hldjuluf

K bklhjb_c¢c DjufzZz k\yazZzgu ]_jhbq_kdb_ b IjZkbqg_kdb
kbckdhc bklhymghZij< ] \ Djufm [ueZ ijh\haleZr_gZ D
‘\lhghfgzZzy Kh\_|kdZy khpbZebklbq_kdzZy J-&iml[gbdZ <
ehc wdhghfbg_kdhc kblmZpbb gZ ihemhkljh\_ [ueh ijbg
NZIv Djuf gZ [ZeZbkgM < fZ ] dijjbfogyZedb > _deZj
pbx h Jhkm”Zjkl\_agg\Wok gf Ikllbbim[ebdb DjuZjlz ]
f "]Thkm~ZjklI\_gguf >h]h\hjhf f_ ""m JN b J_kim[2bdhc D
ebkv gh\u_ km[t_dlxJJkkrkpdbdZ Djuf b Jhjh™ n_"Z jZevgh
g_gby K_\Zklhihev
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M>D
KHB ©D:L:EH= G:MQGUO J:;HL
 7EHIMKKIOHKKBCKBHMGB<?JKBL®ZL

H> KDHFHJHOH< €. KBEV?<
GZmqgguc jmdh\h*bP<e?BGDHZg” | _o0g gZmd
;7ZEHIMKKDHKKBCKDBC MGB<?JKBL?L

Khlijm~rgbdb ;_ ehljmkikibctkdhgib\ jkbl _[Z \ ijhp_kk_ k\l
gZmqghc b ij_ih~z\Zl_evkdhc *_yl _evghklb im[ebdmxl
jZaebqguo ba”“Zgbyo < k\yab k wlbf mgb\ _ jkblbl gm ~.
jh\Zgghf mg_|_ him[ebdh\Zgguo jZ[hl khljm~gbdh\

Ilh*oh”ysbf j_r_gb_f fh  _I-fjpydéh\ _gb_ dhlhjhu [u \
ihegyeh nmgdpbb dZlZeh]Z im[ebdZpbc khljm~gbdh\ mc
bf _eh \hafh ghklv bgl_JjZpbb k *jm]bfb ih h[gudb Z\Ihf:
fb kbkl_fZfb ijbf_gyxsbfbky mgb\_jkbl_IZfb J_kim[ebdb

Nhjfbjh\Zgb_ | _odbagaxdhdglonys hki\eye *_ aZZlrdh
wdhghfbg_kdh]h nZdmevl_1Z :\lIhfZlbabjh\ZggZzy kbkl_1
fbjh\Zlv hligzlu k \u[hjdZfb im[ebdZpbc ih Z\*hjm | _f_ ]

:KHB kha”Zgh gZ hkgh\_ | _ogheh]bb OLFURVRIW $
k j\ jZ [Za "ZgguoeMmMeehWWkghOLFURVRIW 64/ 6HUYHU
[hj hfmkeh\e_g \hafh ghklvx ]Jb[dhc gZkljhcdb \u[jZgguc¢
Z 1Zd"_ bo ijhba\h”bl_evghklvx

jobl_dImjz-ip\péh” _gby hkgh\ZgzZz gz izZll jg_ ORG
&ERQWUROOHU 09& F9& yley |k¥[klag"djilinfubdey
\ {ijbeh” _gbc ?]h bkihevah\Zgb_h[e_]gZ | ihke_"mxs
\ {ijbeh” _gby Z IZd _ iha\hey | ijbf_gylv jZaelhqgu_ |_
fZlbabjh\Zggh]h |I_klbjh\Zgby 1Zdb_ dZd fh"mebgh_ b I
jh\Zgb _

JZajZ[hlZgghijb&h[ gbbkihevam_| klhjhggb_ dhfihg.
8QLW\ ,R& &RQWDLQHU 7ey jZaj_r_gby \g rgbo azZ\b
fh me_c¢c b 1/RJ ~ey k[hjZ eh]h\ jZ[hlu ijbeh’ _gby Bo
keh\e g kihkh[ghklvx gZkljhcdb k ihfhsvx dhgnb]mjZpb
gZkluf bo ijbf_g\d@QWHUSULVH ijh_dlZo

>ey khklz\e_gby fh*mevguo |_klh\ [ueb bkilgevah\Zg
gb_dhfihg_glu dZd 18QLW b ORT

< dZqg_kI\_ kj_"u |_klbjh\Zgby [ueZ \u[jZgZ h[eZ(qc¢
OLFURVRIW $]XUH <u[hj wlhc ieZlnhjfu h[mkekh\e_g \h
e _ghykmjkzZfb "~bgZfbq_kdh]h fZkrlZ[bjh\Zgby \ukhdhc
gZ”™_"ghklb
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M>D
QBE?GGH? J?R?GB? A:>:QB H >BG:FBQ?KDHF
E:FBG:JGHF IH=J:GBQGHF KEH?
< <LHFH>?EVGHF KEMQ:?

H>KDHFHJHOHK
GZmqgguc jmdh\h~blJEF . G?GDHZg" -hbla gZmd “hp
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

JZ& | lhesbghgZfbg_kdh]lh eZfbgZjgh]h ih]jZgbggh]h
"Zgghf kemqgqZ_ \uidhZ2dykgllky j r _gby ]jZgbgghc aZ”Zqgb
(27— p)t"+zf £+ p(1-17)=0;
f(0)=0, f'(0)=0, f'(0)=1,
1" f(n)-[_ajzaf_jgZy nmgdmpbly &ahdZf_jgzZy Z\Ihfh”_evgZy
j_f_ggfy mlhe ZIZzdb gZ[_]Zxs_]h ihlhdZ Qbke Zggh_ j_
NZgb themqZxl-ghgghlghgufb f_Ih*Zfb
< gZklhys ¢ jzZ[hl_ wilhhgmggbh dZglb] aZ”~Zqgb Dhrb
f_lh~ hf Jm@illZ ~ey j_ZebazZpbb dhlhjh]lh F(O)m_lky a
lhkdhevd)=1 1|h ih"[bjZy ©\bedm? ih"oh"y§%®, agZq_¢
Ney dhlihf(p=n")>1, f'(n2n")<1 (7" >1) Z azZl_f ihke_~h\ZI_ev
__ mf_gvrZy f_Ih~hf iheh\bggh]lh ~_e_gby ifH@h~bf d &
ney dhlhjti{ern')=1+s (.- aZz~ZggZy ih]j_rghklv ijBZ jbk
\_~_gu ]jZnbdb jZkq_lguo afhaphKHhhki"(g) ihemqg_gguo
baeh gguf kihkh[hd=Adyb £=10" <uiheg_gb_ mkeh\b:
f'(n2n')=1#c ~hklb]gmlih'i48 ijb wlff0)=05532952741657.

\

Wlibf kihkh[hf j_ r_gb_ jZkkfzljb\Z _fhc az~Zqgb fh I Jul

ex[hc gzZi_j ~ azZ”"Zgghc Ihqghklvx b "ey jZaebgfjuo agZ
B f 107 ]('J 06 7 f”

40 - | N

3_077 0.4
i 0.5 - 1

20 02 —

107 7 7 1 U

00 T+ r T T 00 T 11171 00 T 1T 177
0123456 0123456 0123456

Jbk.=jZnbdb jZkq_lguo az\{kp fitik),€"(7)

KIBKHD EBL?J:LMJU
1. lMmaxtunr I'. L _hjby ih]jZgbqghdk ke&hZinmdAa. +K
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M>D
KLJ:OH<HOG@HD J?KIM;EBDB ;?E:JMKYV
IJH;E?FU B 1?JKI?DLB<U J:A<BLBY

. . >:GBEVQ?GDH
GZmgguc jmdh\h~b|;eB/VIQ ?<KD:Y
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

HAgbf ba \Z g _crbo khpbZevguo ijZ\ q_eh\ _dZ y\ey
"bpbgkdmx ihfhsv < rbjhdhf iMdpfzgkdn f kljZoh\Zgb _
kh\j_f gghf wlzZi_ y\ey Iky gh\uf \b~hf wdhghfbqg_kdb:
mkeh\byo jugdzZ \Z guf we f glhf kbkl _fu khpbZevghc
gby DZ ~uc ]jZ "Zgbg J_kim[ebdb ;_eZjmkv bf__1| ijz\
f "bpbgkdh_ h[kem b\ZgbhZg_ kMNgzZdh "hklZ\ey fuo mker
\k_17Z khhiI\_TklI\m_1 ij_~ty\ey_fuf |j_[h\Zgbyf iZpb_glh\

>h[jh\hevgh_ f_~bpbgkdh_ kljZoh\Zgb_ >FK \uoh” [
kbimZpbb < gzZklhys__ \j_fy kljZoh\u_ dhfiZzgbb J_Kkir
Ij_"eZ]Zxl ke_"mxsb_ \bgud h]hblplhpZoh\Zgby

tZf[meZlhijgbbdebgbqg_kdZy ihfhsv

t[hevgbqguc klZpbhgZj

tklhfZlheh]by

+g _hleh gZy ihfhsv

JZa\blb_ f _~bpbgkdh]h kljZoh\Zgby \ J_kimfebd_
A"bl \ mkeh\byo kms_klI\h\Zgby ke ~“mxsbo ijh[e f
gZeh]hh[eh  _gb_\b2ggh]lkl_evghklb
hlghkbl _evgh g \ukhdb_ "hoh”u agZqbl _evghc qZkl
"_kidb_ h]ljZgbq_gby gZ ijbkmlkl\b_ bghkljZggh]h d:

t\hafh ghklv \hagbdgh\_gby dhgnebdlZ f_""m kljZoh
b f "bpbgkdhc hj]J]ZzgbaZpb _c

HrgZdh >FK jZa\lHRIghikygb _ \aghkh\ ih >FK d h[s_c |
\aghkh\ kh[jZgguo \ p_ehf ih kljZg_ \hajzklz_| LZd |
>FK azZz . khklZ\be 475 luk ] Z \. m ] 721362
luk j

M f_"bpbgkdh]h kljZoh\Zgby \ J_kim[ebd_ ;xeZjmkyv
sb_i_jki_dlIb\u

tkharZgb_ kbkl _fu h[yazZl_evgh]h f_~bpbgkdh]h kljZc

thnhjfe_gb_ kljZoh\uo ihebkh\ q_j a bgl_jg_|I

+\\_ "~ gb_ gh\uo \b”Ah\ kljZoh\Zgby I|Zdbo dZd kljZoh
ghc hrb[db b kljZoh\Zgb_ \ ihke_hi_jZpbhgguc i_jbh”
jbkdh\ b hkeh g _ghbc

+ + I+
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HKH;?GGHKLB BKIHEVABGLIBWAORKSSIMULATION

1JB J:KQ?L? WE?F?GLH< F?L:EEHDHGKLJMDPBC A>
'JHQGH=H LBI:

>: >?GBKH<
GZmgguc jmdh\R"®|_KWEH>DH<
' ?EHIMKKDHKKBCKDBC MEBB«?L

K_]h~gy ijbf_gkjgbkl\ dhfivxl_jgh]lh fh”_ebjh\Zgby ~*
r gby | _ o beb bguo bg g jguo azZ”~"Zq klZeh g it fe f
| dzZ ~h]h ki_pbZebklZz

;hevrbgkl\h 1Zdbo ijh]jzff bf_xI madmx h[eZklv ijbf
ieZg_ ijh\_"~ gby bg _g_jguo jZkq_Ih\ GZbyhey Ilkygb\
kj_"SolidWorksSimulation

< gZr_f kemqgZ_ h[t_dIhf ZgZesbmudi dgmdum vidcyilyer
Koncmpykyuu 30anus Hegpmenpomvicios Khklhysbc ba k\Zjghcbn_jfu b
dj_ie_ggh]l]h d g_c ih”\_kgh]h djZgzZz 1jb kharzZgbb jZkq,
g_h[oh”bfjzl[lv \gbfZgb_ gZ ~_kldh_ kh_"~bg_gbh kIl _j g
[hc ihwlhfm kha”rZgb_ k_Idb DW ke_~m_|I| ijhbagh”blv ¢
guo ijhkljZzgkl\ _gguo we f glh\ glh \ k\hx hq_j "~v bkde
bkke_ "m_fhc dhgkljmdpbb I\_j*hl_evguo fhjZ&dc 1Ijb h
ghl]h mijZz g _gby [ueh IZd ~_ mklZgh\e _gh qglh \ hlebqgb_
fhr e ¢ \ "Zgghf kemqZ_iehlghklv k_Idb DW thdZau\Z_
ygb_ gZ ihemqZ fuc j_amevlZl b gZebgb_ahg kbg]mey]
guf y\ey Iky Z~_d\Zlgh_ hilgkgdgbdht hi~_eb ] ih™ Z:
\Zlghklvx ihgbfzZ_Iky khhI\_IlklI\b_ ihke_~g_c mkeh\guf .
kj_ ~8imulation lhykgyy \ur_kdZazZggh_gm gh hif_Eblv qlf
gbb dhg-wgghf _glghc fh* _eb we f glu n_jfu \hkijbgbfZxl
dZd mkeh\gu_ dfhg® eedbu[Zehd b kIl _j'g ¢ m _ aZeh _gg!
"Zgguo ijh]jzffu ijhgghklv dhlhjuo hij_~_ ey |ky g_ nhj
jbg_kdbfb jZzaf_jzZfb k_q_ gbwolagdk | ghklb

MdZaZggu_ \ur_ nZdlhju |Ij_[mx|l hl ihevahWWl _ey I
klZzgh\db azZ”*Zgb jZkgq dZglb hiijbf_gbfhklb f_Ih*bd k Ihqgc
gby nbabg_kdbo b \ugbkebl _evguo aZljZl k bo ihke_ _"m)»
\ aZ\bkbfhklb hl bkke_~m_fhc dhgkljmdpbb

Hp_gdzZ zZ~ _d\Zlghklb ihemqgq_gguo j_amevlZlh\ iha\h
iheghp _gghc \hafh ghklb ijbf_&olgWegrk& Simulation "ey
bg _g_jguo jZzkq_Ih\ ih*h[gh]lh ozZjzdl_jZz
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J:A<BLB??EH>: D:EB;JH<:GGUO IHL?BABEXN?GBY
DHWNNBPB?GL: MKBE?GBY =:AH<H=H E:A?7J:

F < KB>HJH< K:EBL<BGQMD
GZmqgguc jmdh\h*bRMEV=<dZg”" -hblagZmd "hp
7EHIMKKDHKKBCKDBC MGB<?JKBL?L

Dhwnnbpb_ gl mkbe gby Zdlb\ghc kj_~u ]JZah\h]h eZ
1ZjZf_ljhf dhlhjuc g_h[oh”bfh mqgblu\Zlv ijb bo ba]hl
gZklghklb ijb jZzkqzl_ hilbfZevgh]h dhwnnbpb_glZ ijhin
gby a_jdZe j_ahgZlhjZz M”Zqgquc ih*"[hjadagdlhekeldp jgl
I _gb\Z | fZdkbfZevgmx \uoh”~gmx fhsghklv eZa_ jgh]h ba

D ohjhrh azZj_dhf_g~h\Z\rbf k_[y f_Ih”*Zf hlghkblky f_
\Zgguo ihl_jv kmlv dhlhjh]h aZzdexqZ_|ky \ Ihf qlh \
\ghkylky ihl_jb \_ebgbgm dhlhjulghebghhZdta Khjdhevrhc
lhgghklvx LZdb_ ihl_jb j_Zebamxlky imlzf \g_k_gby \
lehkdhiZjZee _evghc ijhajZqghc \ ki_dljZevghc h[eZklb
ieZklbgdb ?keb ieZklbgdm ihf_klblv ih highr_gbx d ijh
g _piheyjbah\Zgghfmhemdehf ;jxkllhZijb b _Zevhuo mke
\byo dhwnnbpb_gl hljZz" _gby [m”~_| jZ\_g gmex Ijb ih\
dhwnnbpb_gl hljz" _gby [m~_I \hajzZklzIlv ih f_j_  m\_eb

hij_ ~ ezgghf m]Je_ ijb dhlhjhf dhwnnbpb_gl hljZ" _gby
ghklb rdrhwpb _glZ mkbe _gby b dhwnnbpb_glh\ ijphimkdZc¢
Al ijhbkoh”blv kju\ ] _g_jZpbb AgZy m]lhe hljE"  _gby |

\ joghklb ieZklbgu b dhwnnbpb glu ijhimkdZgby a_ jdZe
\Z |ky dhwnnbpb_ gl mkbe_ _gby ZdlbQ&hthklZhuth&zZza |z
aZdexqgZ_lky \ Ihf qglh ijb ih\hjhl_ieZklbgu ijhbkoh”bl
glh ijb\h~bl d g_h[oh”bfhklb ih*kljhcdb j_ahgZlhjZz

GZfb [ue ij_~eh”  _g “"jm]hc f_Ih” baf_j _gby ihl_jv \ |
dhlhjhf iehkdhiZjZee evgZy ieZklbgZ hkdlzlky Zineyn]er
baf _g _gby iZldlpAguc wegleZa jZ \|ZsZ |ky \“hevZhkb Kkh
xsbf k p_gljhf jZajy®*ghc Ijm[db g_hgh\h]h eZa_ jZ Baf_
iheh” _gby Zdlb\gh]h we_f _glZ jZajy®ghc Ijm[db dhglj
ihfhsb mklZgh\le _ggh]lh mkljhgdkley méghd]hl i gby s
"h[b\Zebkv fZdkbfZevghc ] _g_jZpbb ijb h*gbo m]JeZo b
Aim]bo Ijhba\_"*zggu_ baf_j gby gZrbf f _Ih*"hf%"Zeb j_
"ey dhwnnbpb_ glZ mkbe hbly\HlRekkeZa- jZ G m~ h\le
I\hjbl _evgh khleZkmmé&ylXlhf baf_j gby \uiheg_ggh]h c
kdbf ohjhrh aZj_dhf_g~h\Z\rbf k_[y f_Ih~hf

Hkgh\guf ij_bfms_klI\hf ij_"eh” _ggh]lh f_Ih*"Z y\ey II
_]h j_Zeb&dZb hlkmlkl\b_ g_h[otKdifhkbb j_ahgZlhjz ijt
ijh\_~ gbb baf_j gbc
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M>D
DHGKLIJMDPBY DHFHBGBG@H=H F:=GBLGH
>BG:FBQ?KDH=H J:&BD: >EY KL:GDH<
K<?JEBEVGHC B LHO:3&MII

. KK?FPPGH<:H &XOGH<?P
GZmgguc jmdh\RA"HIKeBJ?IdZg”® | _o0og gZmd
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

Dhf[bgbjh\Zgguc bgkljmf_gl ijbf_gy_|ky *ey m\_ebq_
pbebg”jbg_kdbo hlA lj&kdbc k ihke "mxsbf bo jZkdZlu\Zg
mijhqg_ &by evx ih\ur_gby bo Ilhgghklb b gbklhlmih\_ jog
ggby hl\_jklbc aZ”~Zggh]h _ifgEebg¥q_g "“ey ij_~\Zjbl _evg
hdhgqgZl_evghc h[jg]jklibke &kl iheyfb ~"howi-dm id\Zebl
l1Zzf b k iZjZf_ljhf r_jhoh\ZIhklb R&dx _joghklbfdf I ~g
agZg_g "ey bkihevah\Zgby gZ klagdddjghc gbpbmavighc

Jbk Dhgkljmdpby dhf[bgbjh\ZgghgZidlgbidhlh jZkdZlghbc

GZ jbkij_"~klZ\e_gZ dhgkljmdpby dhf[bgbjh\Zggh]h k
dhlhjuc kh”_j BllZcdm ki_pbZewxgmgdb £h[hcfm
miehlgbl_evgh_ dhjevphsmx ]Jheh\dimbo\zZl +\bgl
I\_jrhkieZ\gmx j_ " msmx ieXbbgdgnmtn_ljh\mkmedm %

A nhjfbjmxsb_ we_f_glu #Bkdhqgbd fZ]gblgh]h hhey ihl
ygguc fZ]gbkdhgmk Fhja_

H[jZ[hldZ ~"Zgguf bgkljmf_glhf ZgZeh]bqgqgZ HjZ[hld_
_f dhgkljmdpbb dhf[bgbjh\Zgghbly zZfftbljgbddh]h jZkdZIghb
Ney klzZzgdh\ jmgjha Jjmiiu

+
+
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M>D

J;-AJ:.;HLD: MKLJHCKL<: M>:E,GGH=H FHGBLHJBG=:

KHKLHYGBY L?OGHEH=BH)TRDBBO<CAN K?LVX
HKG:S?GGHGIM 1?J?>:LQBDHF

G < >B<:DH«<
GZmqgguc jmdh\d"d &LBLGBDH<
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

Mkljhckl\ m*"Ze ggh]h fhgbMMF]Zij *"gZagZq _gh "e
dhgljhey khklhygby maeh\ b Z]j_]1ZIh\ | _ogheh]bqg_kdh
j_"bf_ j_Zevgh]h \j_f _gb Z 1Zd _ ih bklhjbb agZqg_gb
ijhrehf MMF jZajzZ[hlZgh \ i_j\mx hq_j_"v "ey jZ[hll
we_dljhh[hjm~h\Zgby [hedZjyimeghbhdhljZgkihjlZ ijhba\h”k
dhfiZzgbb @Q?E:AOHE>B&= h~*gZdh mkljhckl\h fh™ |
wdkiemZlbjh\zZlvky dzd \ ~jm]hf Z\lhfh[bevghf I|jZgkil
klZpbhgzZjghf |_ogheh]bg_kdhf h[hjm~h\Zgbb klZgdb
ebgbb b I DhgkljmdIlb\gh_NMF \wiheggZdhgqg_ggh]h [e
jZat_fZfb ~"ey ih*"dexq gl&aNibbHgbd¥gguo b \g rgbo Zgl ¢
< Zexfbgb_ \hf dhjimk_ h[_ki_qgb\Zxs_f KkIP54,gv aZ
jZaf _s _gu "\ _ i _qgZlgu_ieZlu k we_dljhggufb dhfihg gl
\ugbkebl _evguc fh"mewvbk\fjhatm <ugbkebl _evguc fh
[Zabjm _Iky gZ \ukhdhijhba\h?bl_evghf ARMmMmoty” |
fbdjhijhp_kkM¥.6D. Fh mev k\yab kh” _j bl ijb_G8Mj ~ZIqk
kK _Ib ijb_f@&PE=EHG:KK ijb_fhi_j W-FgbidZzat_ fu "ey
ihrdexq_$ByZjlu iZfWBB ijh]jZffZIlhjZ b hle Z2%dNorhdg
NZgguo h[hjm~h\Zgby

MMF bf__ | \hafh ' ghklv ih*"dexq_gby d “"\mf bahebjh
I _j_"Zqb ~Zgguo \ h[hjm~h\Zgb®ANR.0Ojhhikehehdexq_gby
mkljhckl\h kqgblu\Z | \k_ ~Zggu_ iCANCZWgZAtu _bih
khojZzgy_ N BAM \ k ZIhf \b~_ \f_kl_ k ~Zggufb h f_klhil
mkljhcklI\Z <kljh_ggh_ ITAM h[_ki_qgqb\Z | ojZg_gb_ ~Zg

kmlhd ijb g_ij_julghc jZ[hl_ h[hjm~h\Zgby >Zggu_
| _ogheh]bqg_kdh]h h[hjm”~h\Zgby ih azZijhkm |_ogbq_
I _j"Zxlky gZ Jheh\ghc Kk _j\_j kbkl _fu m~Ze _ggh]h f
bkihevah\Z@gM k | ¢ >hklmi d gZdhie_gguf ~“Zgguf \haf
T g_JjWaFi k_Ilv ijb gZoh A _gbb ki_pbzZebklz \ g_ihkj_
[ebahklb hl h[hjm~Ah\Zgby

JZajZ[hlZzggh_ ~ey MMF ijhkjZofghhb himgdpbhgbjm |
mijZ\e _gb_f ki_pbZevgh kdhgnb]Jmjbjh\Zggh]h ~“bkljb[mI]
kbkl_finux b khklhbl ba ijh]jZffu k[hjZ *"ZgdAdl b_1tpZc\_jZ
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M>D
KIHKH; U M<?EBQ?GBY IYLG: DHGL:DL: :<LHRBGU
K >HIH@GUF IHDJULB?F

. < >SHE?GDH<B®I:DH<
GZmgguc jmdh\h"®EHRW . E?<dZg™ | _o0og gZmd "~hp
2EHIMKKDHKKBCKDBC MGB<?JKBL?L

Dhe _kgZy rbgZ y\ey |ky | f maehf Z\Ihfh[bey dhlhjtL
kIl _i_gb hij_~ ey | [_ahizZzkghklv _]1h "\b"_gby LZdh_ __
hitykgy Iky I_f qlh \ f_klI_ dhglzZzdlZ dhe_k k "Ejh]hc ij
s_gb_ wg_j]lbb \jZsZl_evgh]lh ~\b"_gby we_f_gllh\ Z\Ihf
kilmizl_evgh_ i_j_f_s_gb_ Wnn_dlb\ghklv IZdh]h ij_h[j:
hl fgh]bo nzZdlhjh\ JezZ\guf ba dhlhgkdjmddp\dhkye dkih
g_gb_ kzZfhc Z\lhihdjurdb dhlhjh_ hij_~ _ey_| nhjfm b
dhglzdlz ih\_joghklb dhe_kZ gZ ~hjh ghf ihdjulbb Q_f
iylgZ dhglzdlZ b \ur_ \_jlbdZevgZy gZ]jmadZ gZ dhe k¥t
gb_ Z\lIhfh[bey k ljZkkhc

Hig_]h ~_ azZ\bkbl \_ebgbgZ iylgZ dhglzdlZ"

< i_j\mx hg_j_~v hl rbjbgu ijhnbey Z\Ihilldj@Zkkibh I
gby f_"~m [hdh\bgZfb gZdZg_gghc “h ghfbgZevgh]h ~Z\«

Ke "mxsbfb nzZdlhjzfb \ebygby y\eyxlky [Zdb_ ]
0ZjZdl_jbklbdb dZdijhwkddy b \gmlj_ggbc ~bzf_I|j Z\lhihd
Bo m\_ebg_gb_1Zd _ \_~ 1 d jhkim iylgZ dhglzdlZz

Lji Ivbf hqg_gv \Z guf izjzf Ijhf [m~_| ~Z\e _gb_ \gml
ljb ijZ\bevghf ~Z\e_gbb ijhl_dlhj \k_c k\h_c iehsZ”~vx Kkl
"hjhlhc \ iylg_ dhigbzdlaulhqghf ~Z\e_gbb \ rbg_ k ~h
dhglzdlbjm_| Ihevdh p_gljZevgZy qZklv ijhl_dlhjzZ V
mf _gvrZ | iylgh dhglzdlZz gh b kbevgh ih\urz |
g_"hklzZzlhgghf "Z\e_gbb k ~hjh]lhc dhglZdlbjmxI| Ihevdl
glh mf _gvrZ | \ _ebhqBdmidgZ dhglzdlZz b kgb Z | “he]h
rbgu

B ihke_"gbfb nzZdlhjzfb ©jzZ[hlZxsbfb dZd J[u \gr
dhglzdlza y\ey |ky jbkmghd ijhl_dlhjZ Z\lhrbgu b weZ
Z\lhihdjurdb
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guf m]Jeh\uf rZ]hf FZ]gblguc ihlhd hl bklhggbdZ fZ]gb!
\u\h”blky \ dhevp_\mx dZf_jm Kk » nhjfbjmxshfb rZjzZi
fbojmxsb_we f _glu rZju th™ A~ _ckl\b_f fZ]gblghc kbe
mA~rZjgh_ \kAbd_cih h[jZ[Zlu\Z_fhc ih\_joghklb “mlZeb
s _kl\eyxl = ~"bgZfbg_kdh_ mijhgqg_gb_ nhjfbjmly fh”*bnl
\ joghklguc kehc k \ukhdbfb wdkiemZlZpbhggufb o0Z
H[hcfZ bal]hlh\e _gZ ba g _fZ]gblhijh\h*gh]h fZI _jbZeZz
jZklbb\Zgb_ fZ]gblgh]h ihlhdZ b ih\urzZ_ | wnn_dlbhghklv j
f glZz

JZajZ[hlZBzZih® _ev dhf[bgbjh\Zggh]h"bgkgblghkdh]h
jZkdZlgbdZ3).jbk

lj_bfms_klI\Z

+th[_ki_q _gb_\ukhdbo wdkiemZlZpbhgguo olZjZdl_jk
klhcdhklb b “he]lh\_qghklb

tjZaf _jgmijhggyxsZy h[jZ[hldZ ~ |Ze ¢ ba ieZklbqgl
eh\

tfZeZy kbeZ b dijmlysbc fhf_gdgbyhjfbjh

tlem[bgZ mijhqggx gfdy

+tAhklb]zZz _fZy r_jhoR&ZIhklv fdf

tmijhgg_gb_ ~ 1Ze_c¢c k THRChklvXgbp

JbK.3D fh~_ev dhgkljmdpbb dhf[bgbjh\Zd®hylhfda ] dldlg]t
jZkdZlgbdz
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GZ jbkij_"~klz\e_gZ dhgkljmdpby dhf[bgbjh\Zggh]h
dhlhjuc kh”_j bl dhjimk j_"ms_crhehlghbl _evgh_ dhevp
3+tszqdb th[hcfZ xijbo\ZIl t\bgl %I\ _j~hkieZ\gZy j_ "msZy
leZklbg&\bgl =nj_a_jgZy hijZzwWZ nhifgjmxsb_ we f _glu
rZju tbklhqggbd fZ]gblgh]h ihey ihklhyggmuclijffd\ldyb
\ImedZ £\bgl zdhevp \Zy dZftjZ*"bZevgh_ hl\_jklb_

N |Zev Dhf[bgbjh\Zgguerdd¥dbbgtkdbc jZkdzZlgbd \ jZ:i
bah[jZ g gZ jbk

A-A (277

Jbk JZaj a dhgkljmdpbb dhf[bgbjh\2ggEfbdZkghlghjZ
dZlghdz

H[jZz[hldZ ~Zgguf bgkljmf_glhf ijhbkoh”~bl ke_ "~mxst
H[jZ[Zlu\Z _fmx ~ _|1Zev mklZgZ\eb\zZx!| \ ijbkihkh[e_gbb
Nj_a_jgmx hijz\dm azZdj ieyxl \ ribga _egHBAklIAgdEZcn
]jmiiu Ribg”_ex khh[sZx| \jZs_gb_ Z " _1ZebS hk_\
Hijz\dZ dhf[bgbjh\Zggh]h bgkljmf_glZ ithemqgzZ_| \JZsZ
gb_ b \\h~blky \ ithehklv h[jZ[Zlu\Z_fhc ~_1Zeb | f kz
ijhp_kk Ihgdh]lh jZklZgb\Zjgb kf[agHhhi* I\ _j*hkieZ\Wwguf j_~
sbf ieZklbgzf N Ijh\Zy \ImedZ ij_™"\Zjbl _ewgh kfZg
kljbZevguf fZkehf b kem bl "ey kfZaulZgby \gmlj_gg_c
h[jzZ[Zlu\Z_fhc ih\_joghklb i_j_ ~ II> Ihklhyggu_ pbet
fZ]lgblu mklZgh\e _dZewgjua hl\_jklbyo hfhcfuj k jZ\g
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M>D
<EBYGB? KHHLGHR?GBY RBJBGU IJHNBEY :<LHRBGL
<UKHLU G: J:AF?JU IYLG: DHGL:DL: K >HJH=HC

<>HE@?GDHX NK?KVDH
GZmgguc jmdh\h"®EHRMWM E?<dZg” | _og gZmd ~hp
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

GZb[he__ jbkdfb\Zxgbugdb aj_gby [_ahiZk@hkhlb jZ[hlu
[bey y\eyxlky j_"bdumRBkhZgh\b\r_]Jhky "\b" _gby V¥ bf_gg
jbjh\Zgb_ jZalhg b Ihjfh _gb_ QZs_ \k_]h f_klhf ]~_
ijhbkoh”~bl ]Zr_gb_ beb gZjZklZgb_dbg_Ibg_kdhc wg_|
_Iky dhglzdl dhe_k k “hjh]lhc ?kehkldpgeé¥Zdufimlty Ihg\e
_lky xa b \_jhylghkjZ\kgZfhhh beb g_mijZ2\dy _fhh
j_adh \hajzklz _|

KlZ[bevghklv wlh]h dhglZdlzZ ]JezZ\guf h[jZahd aZ\bkt
sbo \ g f kbe-lidgby gby b jZaf jZ iylgZ dhglzZdIlzZ Z\If
K “hjh guf jithld _f

< ebqbgZ iylgZ dhglzdlzZz hij_~_ ey |ky 1ZdbZb ]_hf_
jZdl_jbklbdZfb rbgu dZd rbjbgZ b \ukhlZ __ ijhnbey .
"bzf_lj ihdjurdb Ijbg_f khhlghr_gb_ wlbo iZjZfbljh\ "e\
ithjzaf _jZ rbg hij_~ e ggh_ b mdzZah[\\zadky hgdhb\ gZij
f_j R AN _kv £\ukhlZ ijhnbey \ fbeebf_ltZjh Z
p_glgh__]Jh hlghr_gb_ d rlgjbgdhgdj IgZy ebg _cgZy \ el
highr_gb_  ?keb ijhZgZebabjh\ZIlv jZzaf_ju j_dhifh g"m_f
dhgdj_Ighc fZjdb z\Ihfg[bldywlh khhighr_gb_ m gbo ijzd
ihklhygghd Ihif_qg_gguc Z\lhfh[bev bf__| ki_pbnbqg_kdm
h[ezZzklv wdkiemZlZpbb

GZoh”yl ijbf_d&keghBmxsb_ Ibiu Z¥lhfrbggh]h ijhnbey
rbjhdhijhnbevgu_ gbadhijhnbevgu_ Zjhdogkh joigb \fhdZ
dhijhnbevgu_ Fh gh ijb\_klb ke_"mxsb_ ijbf_ju bo bkih

Hlugqgufb rbgZfb hkgZszZxl Jjmah\u_ b e_]dh\u_ Z\Ihf
khhlghr_gb_ \ukhlZ rihjblglRyg¥Zoj_ "~ _eZo Fob[heg
ijhnbevgu_ ijbf_gyxXlkgh\ghf gZ kdhjhukdwddh kdhjhklguo
e _]J]dh\uo Z\lIhfh[beyo b bf_ x| wlh ®Ba®l g badbijhwbe
gu_ k mdZazZgguf khhilghr_gb 88\ ij[ffeeZah”oh”yl "ey
\g_"hjh gbdh\ b ki_pljZzgkihjlz 1g_\fhdzidbjZaguxf_ xlI
ijhnbev k khhighr ¥ fHgb beMamxlky ebrv gZ \ _a”® _oh?
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M >1B21.791.763.2
ANALYSE DU PROCESSUS DU BRASSAGE DES GAZ DE
PROTECTION LORS DE LEUR FOURNITUREOMBIN e DANS LA
ZONE DE SOUDAG&

< | >HEYQDH
GZmqgguc jmdh\k bl BMEBD-Hd _dg gZmd ijhn
DhgkmevIZgl PL K<:
' ?EHIMKKDHKKBCKDBC MGB<?JKBL?L

/ID FDUDFWpPULVWLTXH SULQFLSDOH GX SURFHV'
FRPELQpH HVW OD IRXUQLWXUH LQ®@ar3dd@@ixQWH G
GLVSRVpV FRD[LDOHPHQW @otddtlon XdegeWw teCgasse8 RFp G p
brassent partiellemenet influencent OHV SURFHVVXV GH WUDQV
G pPOHFWUROUHDHW pQHYWUFXHD GRXUQLWXUH FRPEL
protection permet de changer eWRQVRPPDWLRQ GH IDaRQ LQ
Gajuster la c®® SRVLWLRQ FKLPLTXH GH O DWPRVSKqUH
SUREOqPH GH OD GpWHUPLQDWLRQ GH OD FRPSF
SURWHFWULFH HVW DVVH] FRPSOH[H SDUFH TX{
LQIOXDQFHQW OH SURFpG@mzGX EUDVVDJH GHV MHW'

SRXU pWXGLHU O LQIOXHQFH &uHaddnpokiton@élV JD|
O DWPRVSKgqUH JD]JHXVH GBQW O Wej RiEHEn@IBNOESR X G D ¢
sur ordinateur, pendant lesquelles dans l'environnement de OpenFOAM le
PRGqgOH PDWKpPDWLTXH GH O pPDQDWLRQ GX JD] (
FRD[LDX[] GH OD WX\gUH GH EU€OXUH j JD] D pWp
SDUDP®PSBBEHWLRQWY WHOV TXH OH GpELW YROXPpW
FDUERQH OD FKDOHXU GpJDJpH SDU O DUF pOHF\
PDWLgqQUHV VROLGHV 3RXU SUD¥RLFHQFODWHYHVAEIMX G
dans les zones les plus IRAUWD QWHYV GH jésqeRBzQANMbUR G 16 HV
VLPXODWLRQ OH GLR[\GH GH FDUERQH D pWp IRXU
IRXUQL SDU OH FDQDO FHQWUDO /H UDWLR GX G
GLR[\GH GH FDUER QnstaQ et cGnstiuaiv7,p Wik @/pELW G DUJF
variadit GDQV OD SODJH GH O PLQ MXVTX | O PLQ

$ OD VXLWH GH OD VLPXODWLRQ PDWKpPDWL"
O pPDQDWLRQ GHV JD] GH SURWHFWrbpb@ionsXles SHUP
FRPSRVDQWY GH JD] GDQV OHV SRLQWV GLYHUV G»>
GRQQpHV MY{DL GpWHUPLQpPp OH GpELW GH GLRJ[\GH
G REWHQLU OD FRPSRVLWLRQ FKLPLTXH RSWLPDO
zone de l'arc.
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M>D
DHGKLJMDPBY DHFHBG®B@H=H F:=GBLGH
>BG:FBQ?KDH=H J:&Bb: >EY KL:GDH<
NJ?A?JGHC =JMIIU

. KK?PPGH<:
GZmqgguah\h”bl_EBv K<BJ?Il: dZg” | _og gZmd
 7EHIMKKDHKKBCKDBC MGB<?JKBL?L

HArghc ba gZb[he_ _ \Z guo ijh[e_f \ fZrbghklkh _gbb
i _g_gb_Ij_ [m_fhc baghkhklhcdhklb “~he]lh\_gghklb b
] _ggbo pbebg”jbg_kdbo ih\ _jodBAklbgch"bigkdjmf &lh\ |
wlhfm k wlhc p_evx [ueZ jZajZ[hlZgZ dhgkljmdgby dhf[
gblghbgzfbq_kdh]h jZzkdZlgbdZz

Dhf[bgbjh\Zgguc bgkljmf_gl ijbf_gy Iky "ey m\_ebq_
pbebg”jbg_kdbo hlA ljkdbc k ihke "mxsbf bo jZkdZlu\Zg
mijhgg_ &by evx ih\ur_gby bo Ihgghklb b gbklhlmih\_joq
g _gby hl\ _jklbc az~Zgghljh NgEZmlg&y g “ey ij_~\Zjbl _evg
hdhgqzZl _evghc h[jg][jkld Kkl iheyfb ~hok-dim id\Zebl
1Zf b k izZzjZf_ljhf r_jhoh\ZIhkIbRdA joghkllhdf
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Jbk Dhgkljmdpby dhf[bgbjh\Zgghjgziblgbidhlh jZkdZlghc
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GZ kl_g~"Zo "ey tbZAgb¥kIBE\Ihfh[be_c b _]1h Zgj_]ZIh\
dZ | g _h[oh~bfhklv az”Z\ZIlv b baf _jylv gZ]jmahqggu_ |
>ey wlh]h gZ dZn_7"j_ ©L_ogbqg_kdZy wdkiemzZI|lZpby Z\I|
b bkke_"h\zg "Zlgbd djmlys_]h fhf_glZ mklZgZieb\Z _fi
| _eygimmlj_gg_]h k]JhjZgby beb ljZgkfbkkbb GZ ihj\hc klz
\Zgby b bkke_"h\Zgby ~ZlgbdZ djmlys_]h fhf_glzZ "ey
Z\lhfh[bey \ p_ehf gZ kIl _g”~Zo ly]l]h\uo dZqg_kI\ [ueh mkl.
gbd “he” g [ulv mklZgh\le_ g gZ mijm]hf JAEm wieh ~bgy
ljbg_kdhc fZrbgu kl_g”*Z k _]h \_~msbfb [ZjZ[ZgZfb 1h «
\ZeZ ~“he gu mklzZzgZ\eb\ZIlvky f 1Zeebg_kdb_ ~mkdb k j
iZfb b ijhj_ayfb m]Jeh\h_ kf_s _gb_ dzZ ~h]lh ba dhlhjuo
f g _ "~ kylb ]jZ"mkh\

< j_amevlXle dDk\Zgby mklZgh\e_gh qglh *ey h[_Kki_qg
fhc Thgghklb baf_j gbc \ukImih\ b ijhj_a ¢ gZ ~bkdZo
f g _ Ijb~pZlb r_klb Z ~ey [_kdhglZdlgh]h baf_j gby dj
\hkijhba\h*bfh]h gZ kl_g”_ly]l]h\uo dzZqg_kI\ \dwae_ ~"bk:
mklZgh\e _gu bfimevkgu_ij_h[jZah\Z|l _eb \uiheg _ggu_
bg"mdlb\ghklb k fZ]gblgufb k_j»~ _ggbdZfb

ljb jZ[hl_ kl_g”*Z mijm]bc \Ze \jZsZ 1ky b \uklimiu b
\hae dZImr_d bg”mdlb\ghklb k fZ]gblg@Zb\koj"Z gqgbdZi
Imr_d ileyXlky we dljbg_kdb_ bfimevku gZijy _gby LZd
NZg_ djmlys _]Jh fhf_glZ mijm]bc \Ze aZdjmqgb\Z_ I|ky ijh
ebgbg_ wlh]l]h fhf_glZ \lhjhc bfimevk gZijy _gby hlklz
gZqZeZ ihyle _gby i_j\h]h bfimevkZ

>ey baf _j gby nZau dbhmZkknhjfbjh\Zgguo we dljbqg_
bfimevkh\ g_h[oh”bfh bkihevah\Zlv ke_"mxs__ gnkljhck
| _]Jjbjmxsmx p_iv >ey ih\ur_gby gm\kl\bl_evghklb ~Zlq
kdb_ kb]JgZeu knhjfbjh\Zggu_ gZ \uoh”Zo dZImm_d bg”t
1Zxl gZ \oh”™lY] 1jE \uiheg_ggh]h gZ IljZgabklhjZoh Ijb wlt
A ljb]] _jZ nhjfbjmxlky ijyfhm]hevgu_ bfimevku h”"bgzZd
bo "ebl _evghklv ijhihjpbhgZevgZz fhf_glm gZ \Z&m >ey
ghlh gzZijy  _gby k bkke_~m_fh]h ~ZlqbdZ fhf_glgy wlb b
gZ bgl_]jbjmxsmx p_iv < wlhf kemqgZ_ \uoh”~ghh gZijy"
ithjpbhgzZevgh jZa\b\Z_fhfm Z\lhfh[be_f ly]h\hfm fhf_glm
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BljZ gZ [bj _ y\ey |ky h*ghc ba jZagh\b”ghkl ¢ ] f[e

dimZevghklv | _fu aZdexqZ_I|ky \ Ihf qlh k dZ ~uf ]h
ex™ ¢ ~_eZxsbo azjz[hlZlv gZ [bj _\uo I|hj]Zo kms_ Kkl
QlhJu gZclb h[tykg_gby 1Zdh]h ~_eZgby g_h[oh”bfh i
[bj" _\mx aZ\bkbfhklv k IThgdb aj_gby ] _Fyebg]gdbqBgkfhlj
\hagbdgh\ ngZdoMhju ij_"jZkiheZ]Zxsb_ d aZ\bkbfthklb kI
ke "~kl\by f Ih~u e _g_gby b Ibiu ebgghkl ¢ ZHhHzZd _ ih
\hc aZ\bkbfhklb \ ;_eZjmkb

H[t _dIhf bkke_ ~h\Zgby y\bebkv ex”b dhlhjuh ih”*\_j]
Iml ihM\_yKkA [bj  _\hc aZ\bkbfhklb beb ]_f[ebg]m

'bj  _\Zy azZ\bkbfhklv y\ey Iky gh\hc jZagh\bhghklvx
lhjZy jZa\b\Z _|ky \ ihke_"*g__ \j_fy ih \k_fm fbjm GZb][
jZa\blbx wlh]h \b~rZ ] _flebg]Z ex”b k \ukhdbf mgh\g_f h]
| ee dKkB k[ZeZgkbjh\Zgghc g_j\ghc kbkl_fhc brgljh\_jlt
\Zggu_ gZ kZfhklhyl _evgmx jZ[hlm klj _fysb_ _ky d kZfhrm
\h\j _fy g_ ij_"mij_"blv ~Zggh_ y\e_gb_ 1Ih jZa\blb_ aZz
ijb\_klb d ijh[e_fzf jZzagh]h jh~Z gZijbm\] ebbZ dbf djZd
kimighklb khpbZevgZy baheypby hl*_evguo ]jmii h[s_I
k_ f cguo p_gghkl_c \ om”rmx klhjhgm \k_ wlh [m”_1| ki
klZ[bebaZpbb h[s_klI\Z

Ikboheh]b \u”_eyxl ke_"mxsb_ hkgh\gu_ klZhbb jZa\
klb "Zggh]h \b~Z

tklZ"bx \ub]Jjur_c

tklZ"bx ijhb]jur_c

tklZ"bx jZahqgZjh\Zgby

Bf _ggh gZ kliZ~bb jZahqgZjh\Zgby ijhbkoh”~bl hil*rZe _
Ajma_c m]jua_gb_ kh\_klb iZgbdZ kmbpb~Zevgu_ ful
gZjmr_gby

dimZevghklv ~Zgghc ijh[e gfuh[kohavbdhklv b j Zevgn
agZqbfhklv "ey khpbmfZ ijZdlbg_kdbo f_Ih”h\ \lga\jZs g
"b\b~"h\ d ghjfZevghc khpbZevghc b moh\ghc "baghb

G_h[oh”~bfh ~“h[Z\blv qlh _keb g_eh\_d g_ \hkbeZo k
\hc az\bkbfhklvx kZfhklhyl _evgh Ihagq_&djMZZpésbg _]h
ex™b [ueb g_jZ\gh”mrgu b ihfh]leb _fm

67



M>D
HIJ?>?E?GB? J:AF?JH< HIHJIGH=H DHGLMJ: B IH<UR"
MKLHCQB<HKLB :<LHFH;BEVGH=H DJ:G:

. >JH;UR?<KDBC
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‘\Ilhfh[bevgu_ djZgu h[eZ”"Zxsb_ \ukhdhc fh[bevghk
ghfghklvx aZzZgbfzxl \_"ms__ f klh gZ \uiheg _gbb jZ[h
I _j_f s gbx jZaebqguo ]Jjmah\ gZ jZkkj_"hlhg_gguo h[t_
lj_[h\Zgb_f [_ahizZkghklb ijb bo yzHplkiyfeyblk mklhcqgb)
klb djzgzZ ijhlib\ hijhdb2u\Zglhyfh[bbevguc djZg y\ey_ Iky |
[h*ghklhys_c¢ Jjmahih”t_fghc fZrbghc Ih _]h mEIhcgb\h
_Iky kh[kI\_gghc kbehc Iy  _klb < wlbo p_eyo g _h[oh”"Dbf
p_gljz ly _klb djZgws kimkba ~\mozxqg\hiljhdghc b f§_ih\
jhlghc < f_Ih*bd_ jZkq_1Z mklhcgb\hklb ijbgylh qlh
g_ih\hjhlghc gzZklb kh\iz~Z | k hkvx \jZs_gby ih\hjhlg
kijZ\_~eb\h ey ig \fhdhe _kguo ]Jmk _gbgguo "'ge agh”
guo djZghVvZ\lhfh[bevguo djZgZo wlhl p_glj ly _klb kf_s_
mqg_|hf \ur_baeh” _ggh]h hij_~ e gu dhhj*bgZlu h[s_]h
djZzgz \ azZ\bkbfhklb hl m]JezZ ih\hjhlZ ih\hjhlghc qZklb
mijhklblv j_r_gb_azZ”~Zqb ih hij_~ e _gbx g _higb~*bfuo j
]h dhglmjzZ k h[_ki_q_gb_f ghjfbjm_fh]h dhwnntpb_glZ
klb

>ey m\_ebqg_gby ]Jjmahih”t_fghklb klj_eh\uo kZfho
Ijbf_gyx!| hibjZgb_ klj_eu gZ \kihfh]Zl_evgmx diZgkljmdrg
gb_ klj_eu “hihegbl_evgufb hlly gufbgddp Alwrfbikj qb
e_ggu_ kihkh[u azZljm~rgyx|l b kgb zZxl fZzg_\j_gahklv dj.
\heyxl baf_gylv \ue_I b ih\hjhl ih\hjhlghc ieZlnhjfu L.
bkihevamx!l \ hkgh\ghf lhevdh *ey ih*t_fZ b himkdZgby
ah\ M\_ebq_gb_ jzZzaf]lhhdthghmgB I[j_[m_|I| ijbf_g_gby \ugl
hihj k | _e_kdhibqg_kdbfb \u”\b gufb [ZedZfb qgldh mkeh"
pbx djzgzZ Djhf_ IThlh wih |Ij_[m_I| mklZgh\db djZgZ gZ |
hl \ha\h”~bfh]h khhjm  _gby IljZgkihjlgh]h kj_~kI\Z beb rl
\ k\hbhg_j v Ij_[m_| m\_ebqg_gby \ue_|Z b khhiIX_IklI\ g
xs_]h fhf_glZz

>ey ih\ur_gby mklhcgb\hklb klj_eh\uo djZgh\ hkh[_
bkdmkklI\ _ggh m\ _ebqgb\Zxl| fZkkm djZgZ azZ kq_| ijbf_g_
mjZ\gh\_rb\Zgby qZklb ]JjmazZ h kjpfegyxbjhjhlb\h\_ku
agZqbl _evghc « | b [he_ = fZkku < Z\Ihfh[bevguo ¢
gb_ [ZeeZklZ b ijhlb\h\_kZ aZljm~gbl_evgh Z bmgh]~Z b
gbg_ kgb  _gby fh[bevghklb djZgZ ijb h]jZgbqg_gbb gZ]ji
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=Zahl _jfbg_kdh_gZiue _gb_ y\ey Iky wnn _dlb\guf ki
b mijhqg _gby ~ 1Ze_c¢ 1Ijb wlhf klhbl hif_Iblv lglh ]Zat
djulby kihkh[gu_ h[_ki_gblv \ukhdmx jZ[hlhkihkkh[ghklv
lemZlZpbhgguo mkeh\byo \ [hevrbgkl\[eXx®agAukhtdkcCcgl
baghkhklhcdhklvx

< jZ[hl_ bkke_~h\Zehkv \ebygb_ gZ baghkhklhcdhklv
_Ih I\ _j~hklb

GZg_k _gb_ihdjulbc hkms_ kl\eyehkv gZ mkldgh\d _ i
e gby k jZ[hg_c fhsghklvx d<l BkiulZgb_baghkhklhc
hkmsl\&yehkv \ khhl\_Ikl\bb k =HKBkke_"h\Zgby ijh\h”"
ebkv gZ ihdjulbyo ba fZl_jbZeh\ gZ hkgh\_ keh”mxsbo
jhrdb ih obfbg_kdhfm khklZ\m ZgZeh]bggu_ klZeyf O
fZl _jbZe khkdZ82 %Al dhfihabpby ZgZeh]bgh\Zty KhZ&hkl

O G

<[hevrbgkl\_ kemqgqZ_ \ \ gZiue_gguo ihdjulbyo ijbkml
dhebqg_kI\h b \_ebgbgZ dhlhjuo azZ\bkbl hl fgh]l]bo nzZdlh
k j_"bfhf gZiue_gby 1Zd b kh k\hckI\Zfb gZghkbfh]h fZI

< oh”_ bkke_"h\Zgby aZ\bkbkiih&ddihkiagihdjulbk hl bo |
jbklhklb [ueh mklZgh\e _gh qlh hgZ hdZau\l\Z | kms_ Kkl
NZggmx oZjZdl _jbklibdm b k mf_gvr_gb _f dhebqg_KkI\Z il
aZf_lgh kgb Z _|lky 1Ijb wlhkfihédkghdyuo j_amevIZIih\ fh
aZdexqgblv qllkileehPfdhe gZ [ulv g_ gb _ < wlhf kem
hdZau\lZxl g _agZgbl _evgh_ \ebygb_ gZ baghkhklhcdhkly

ljb bkke_~h\Zgbb \ebygby I\_j2hklb ihdjulbc gZ bo b
[ueh mklZgh\e _gh qlh “ey [hevrbgklI\Z dhfihabpbc m\_
NZggloZjzdl _jbklbdb ijb mkeh\bb h”bgzZdh\hc ithjbklhkl
\ur_gbx klhcdhklb d baghkm Bkdexq_gb_f y\eyklky ihd
ZeZ ih obfbg_kdhfm khklZ\m khhlI\_Ikl\mxs_ ]h KlZeb
jZdl_jgh g _dhlhjh_ iz~ _gb_ baghkhklhcdhkljg higkbb m\ _e
\ur_ g_dhlhjh]l]h agZqg_gb_ qglh \_jhylg__ \k_]h h[tykg:
ojmidhklb fZl _jbZeZ gZiue_ggh]h kehy

LZdbf h[jZahf "ey ~hklb  _gby ihdjulbyfb \ukhdhc ki
ghkm hgb “he gu bf _Iv iehlghklv g_ gb" _ b \ [hevr
hfezMzZfZzdkbfZevguf agZq_gb_f I\_j~hklb
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>ey h[_ki_q_gby \ukhdhc jZ[hlBRihKZ]ghklGZ2bZevgh

iemg _jghc i_j ~Zqb g_h[oh”bfh hij_~ eblv hilbfZevgu
kdb_ iZjzZf_lju b nhjfm ijhnbey fgh]hi_jbh~ghc djb\hc d
Ky hkvx i_j_f_ s _gby nj_au ijb nhjfhh[jZah\Zgbb ~hjh db

dhe_kZ Fgh]lhi_jbh~rgZykdjB\4dky himbjZ\g_gb_f hdjm ghkl
kf s gghc hkvx b aZz*"Zgguf gbkehf i_jbh”h\

>ey ihkljh_gby fgh]lhi_jbh~ghc djb\hc azZfdgumlhc gZ
eZ jZajZ[hlzgZ ijhljzffz \ 9%$ ([FHO :e]lhjblf ijh]jzZffi
fZkkb\ agZg _gbc Ihg_d djb\hc nhjimMbdgZizkgb IZ bthg _d
hdjm ghklb kh kf_s gghc hkvx gZ \_ebgbgm jZegmx
eblZ b k gbkehf i_jbhh\ \_~"ms _]h b \_~hfh]h a\_gv_\\
f dhhj*bgZl nhjfmem jZRgdlBjpZ*bihkeyjghc kbkl _f dh
"bgzZl \u\h”™ dhhj*bdaEZ]Jbhpth ([FHO k azZz*Zgguf rZ]hf

>ey ihkljh_gby ~bgzZfbg_kdhc fh™ _eb i _j ~Zbb bkihe
[1ZTfAX Fghlhi_jbh~gZy djb\Zy ihkljh_ggZy ihmhjfme _
eZ mkljZzgblv aZahju b bgl _jn_j gpbx \ aZp_ie_gbb gZ |
khijy ' _gbc IhwldymilbfbazZpbb ijhnbey "hjh db bkiheve
dhhj*bgZlu fgh]hi_jbh”ghc djb\hc ihemqg _ggu_bhke fh
g _fZlbdb \ ijh]NXffljb wlhf \uihegyeZkv fgh]lhdjalgZy aZz
hj"bgZl IThg_d djb\hc \ j _amevlZl_ g _]h [ueZ kima*ZgZ «
jh'dzZ ey kZl _eeblh\ k hilbfZevgufb ] _hf_Ijbg_kdbfb iZ
fhr ev agZgbl _evgh memqgrbeZ iezZ\ghklv jZ[hlb i _j "Z«
am_|ky ithemqg_ggufb ]jZnbdZfb m]Jeh\uo kdhjhkl_c b m
gZbf _gvr_c dbg_fZlbgq_kdhc ih]j_rghklgZ \uw&Zhd"gh[bhed\
ijh\_~ gh fh™ _ebjh\Zgb_Dijfhs elbyj "mdlhjZ ih® jZaebqg
gZ]jmadZfb

Dbg fZlbg_kdbc b "bgZfbq_kdbc ZgZeSmmulatidlh"me |
ijh]jZffINX ih~I\_j~rbe jZ[hlhkihkh[ghklv i_j ~ZqgbZ Ijb fh~"
gbb jZ[hlu i_j ~"Zgb ad}&hX2pkwdhjhklv \oh~gh]h \ZezZ *
1i1Zz™ k gZ]jmadZ gZ \uoh~ghf \Zem *"h GAf wjb fh™ ¢
\Zebkv kbeu dhglzdlz ~ |Ze ¢ \ aZp_ie_gbb kbeu Ij_
k\hckI\zZ fzI _jbzZeh\ ~_ kldhklv » 1Ze_¢ h[t_fguh kbeu
N ebjhyby ithemg _gu ]jZnbdb azZ\bkbfhkl ¢ m]Jehiuo i_j_
\uo kdhjhkl _¢ m]Jeh\uo mkdhj _gbc hlI \j_f gb
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jblh\ b fZkku kzfgkh bhzZwlhc ijbgbg_ [ZeeZklu \ Z\Ihd]
ijbf_gyxl Z fzZzkkZ ijhlb\h\_kZ jzaf_ sz fh]l]h \ aZ”~g_c @
ieZlnhjfu g_ ij_\urzZ _| « I

< p_eyo memqgr_gby ]Jjmah\hc b \ukhlghc o0ZjzZdl _jb
m\ _ebqg _gb_ ]Jjmahih”?t_fghkkihluwue/rtZfz\ ij "eZZ Iky |
ihevah\zZlv kt _fgu_ ijhlb\h\_k b [ZeigZkk|ZG& gbkK\lhdjZg
kh kt fguf ijhlb\h\ _khf ih~"\ _rb\z fuf d ijhlebh\_kghc
m” _j"b\Z fhc b~ jhpbebg”jhf Kh _~bg _gb_ijhlb\h\ _kZ
ghc dhgkhéiwmns klley Iky iZevp f <i_j_"g_c qgZklb g
jZfu ij_"mkfhlj _gZ iehszZz~"dZ k gZijzZ\eyxsbfb lh hdhc
ih\hjhlgzZy ieZlnhjfZ mklZgz\eb\Z |Iky 1Zd qlh ijhlb\h\_Kk
gZ”™ iehszZ”~dhc =b”jhpbebg”jhf ijhlb\h\inkigdzd tkygkhe
ijhib\h\ _k mklzZgZ\eb\Z |ky gZ iehsZ”~dm lhkre _ hlkh
\ kZ hl ijhlb\h\ _kghc dhgkheb hgZ ]b~jhpbebg”jhf
\\_ jo dZd ihdzZaZ®h gZ jbk

| ———

JbK. :\Ihfh[bevguc djZg kh kt_fguf ijhib\h\_khf

FZkkZ ijhlbk® fh™ | khklzZ\eylv "h « | bi [jh&  DjZ
Ablky \ ljZgkihjlgh_iheftn™ _dbi_jb~M\b]Zlvky gZ ~jm]hc hJ1
ljb wlhf ijhlb\h\_k g_ hdZau\Z | g [eZ]hijbylgh]jh \ha”_
ghih\hjhlgh_ mkljhlzdalXh g _jh\ghkl _c¢ #MjhhjZgbqg _gbb
gZ]jmadb gZ hkv beb h[s_c fZkku djZgZ ijhlb\h\l_k kZfb
ky dzZd ihdZaZgh d&xlZdky |Iky gZ h[t_dl_ beb i_j ]jm"’
Aimlh _ 1jZgkihjlgh  kj_~klI\h < wlbo p_eyo fh gh bkihe
ljZgkihjlbjm_fuc kZfbf ldjdpghfulbb gZ gh\uc h[t_ kI ijhlb\
\ k kzfbf djZghf mklZkgy¥Y \edb\iZhsZ*dm glzkerb§Z 1 hky
gZ ijhlb\h\_kgmx dhgkhev

< p_eyo bkihevah\Zgby [ZeeZkl|lZ ~"ey m\ _ebd gby fz
1Z_Iky bkihevah\Zlwgki phfelhh[jZagu_ 1, m&hkglZXeb\
_fu_ kzfbf djzghf gz \yZedlguughkguo hihj k ihke_"mxs
aZ]l]jmadhc [ZeeZklgufb JjmaZfb dZd ihdZaZgh gZ jbk
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