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FZ]bkl_jkdzy ~bkk_jlZpby ih | _f_©JZajzZ[hldZ wd
hp_gdb wnn_dlb\ghklb k_Ib we dljhkgZ[ _gby gZ thkg
Zevghc w\hexpbb? kh”_j bl kljZgbp | _dklh\h]h BYyhdr

bkihevah\Zgguc bklhgghbd
F?LH> >BNN?J?GPB:EVGHC W<HEXPBB KBKL?FU
J?R?GBC A:>:Q: HILBFBA:PBB IHL?JB WE?DLJI
WG?J=HA:LJ:LU K?LB WE?DLJHKG:;@?GBY

P _ev bkke "h\zZgby jzZajzZ[hldZz f_Ih~"bdb wdki_jl
i_jlghc kbkl_fu ~ey hilbfbazZpbb ihlj Wwe_dgbjhidjnpdh\zZ
\ we_dljbg_kdbo k_Ilyo gZ hkgh\_f Th”Z ~“bnn_j _gpbZc

AZ"Zqgb bkke "h\Zgby

- hij_~_eblv djbl_jbb hilbfbaZpbb k_Ib we_dljhk
f ""m gbfb

-jZajZl[hlzlv fZ1_fZlbg_kdmx fh”_ev ijbgylby j_r_¢

-ZMNZilbjh\ZIv f_Ih” “bnn_j _gpbZevghc w\hexpbb ~
| ¢ we _dljhkgZ[ _gby

-jZajzZ[hlzlv wdkikhkdmtm hp_gdb wnn_dlb\ghlklb |
kgZ[ _gby ”"ey ijhba\h”kl\_ggh]h mgzZkldZ p_oZ aZ k
A gguo azZljzl f_Ih~hf "bnn_j _gpbZevghc w\hexpbb [_
jb \ ebgbyo we _dljhi_j_~Zq ihl_jb hk\_s _gby b \gmlj_
gbdZo

< j_amevlZl_ijh\_~ ggh]h bkke_ ~h\Zgby [ueZ |
\u[hjZ hilbfZevgh]h we_dljhh[hjm~h\Zgby “ey k_IbZ gz
[h1Zgh ijh]jzffgh_ ijbeh” _gb_ ©K_Ib we_ widkkgjZdhByg b
kil _fZ ~ey hp_gdb wnn_dlb\ghklb k I ¢ we_dljhkgZ["
A"bnn_j_gpbZevghc.w\hexpbb
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ljhp_kk ijh_dlbjh\Zgby we_dljdg [kdblohKjd[lkeldb |
rhlh dhebq_kI\Z bgnhjfZpbb Q _f [hevr_\ZjbZglh\kbKki
kfhlj _gh | _f [he__ ih*oh”ys_ _j r_gb_[m”~_| gZc™ gh
_dlbjh\Zgby [_a bkihevah\Zgby W<F Ij_[m_I| [hevrh]h
1Zzd °_ m\_ebgb\Z | \ _jhylghklv hrb[db \ jZkq_1Zo qlh
\u[hjm we _dljhh[hjngM\ZkdBEYyhgghc fhsghklb Zv\kehd*kl
_]h ihehfd_ ijb wdkiemzZIlZpbb eb[h d \u[hjmkwgeZfdljht
[hevrbf h[t_fhf ihlj_[e_gby we_ dljhwg_j]lbb q_f d&hh g
lu qglh ihle_q_I| aZ kh[hc i_j_jZkoh” kj_"~kI\ gZ hieZlm

< A"Zgguc fhf_gl \gbfZgb_ m”_ey Iky \hijhkm khd
bkdZ ih"oh”ysbo "\b]JBEZgknhjfZlhjhlijh_dlbjh\Zgbbbwe
g_kdbo kb lzclhfZlbazZpbb \u[hjZ hilbfZevgh]h we _dljh
r gb_f wlh]h \hijhkzZ fh | klZlv ki_pbZevgh jZajb[hl
kl_fz

< k\yab k wlbf hkgh\ghc p_evx ~Zgghc jZ[hlt_y\e
lh~"bdb wdki_jlbau bwkhka” Zigithdk| fu ~ey hilbfbaZpbb il
gby wg_jlbb we _dljhh[hjm~h\Zgb _f IljZgknhjfZNhya&fb &
ljbg_kdbo kgZlywdkgh\_ f Ih™*Z “bnn_j _gpbZevghc w\hexg

>ey “"hklb *"glyglpceb g h[oh”bfh j rblv ke _"mxsb

-bamgblv kljmdIimjm b hkh[_gghklb jZzajzZ[hldb kh!
kbkl _f

-ijh\_klb ZgZeba hkgh\guo izZzjzf_Ijh\ we_dljhh[hjr

- hij_"~_eblv djbl_jbb hilbfbazpbb k_Ib we_dljhk
f ""m gbfb

-jZajzZ[hlzlv fZ1_tZlbg_kdmx fh™ _ev ijbgylby j_ r_o¢

-ZMZilbjh\ZIv f_Ih” “bnn_j gpbZevghc w\hexpbb ~
| ¢ we_dljhkgZ[ _gby

-jZajZ[hlZlv kljmdImjm [Zau ~Zgguo
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-jZajZ[hlZlv kihkh[u ij_"klZ\e _gb_ b hj]JZgbaZpby

-kijh_dlbjh\zZlv wdki_jlgmx kbkl_fm hilbfbaZpbb w

-jZajzZ[hlzlv wdkikhkgmtm hp_gdb wnn_dlb\ghlklb |
kgZ[ _gby ”"ey ijhba\h”kl\_ggh]h mgZkldZ p_oZ aZ Kk
A gguo azZljzl f_Ih~hf "bnn_j _gpbZevghc w\hexpbb [_
jb \ ebgbyo we _dljhi_j_"~Zq ihl_jb hk\_s_gby b \gmlj_
gbdZo

>7Z99Zy jZ{hkZhbl ba ke _"mxsbo jZa”™_eh\ \\_~ gt
gZklv ki_pbAyekd¥Yy aZdexqg_gb_  kibkhd bkihevah\Zg
ijbeh” _gby

< i_j\hf jZza”_e_ ijb\_"~ _gu hkgh\gu_ k\_"~ gby h]
fZo b bo ijh_dlbjh\Zgbb h[ahj kms_klI\mxsbo wdki_jlg
gbx ihklZzgh\dZ.azZ”Zqb

<lhjhc jZza”™_e kh™_j " bj _ZHdgha h[ezfkllh~"h\ bkihe
am_fuo \ jZhhbkZgb_ we dljbg_kdhc ko _fu b hkghdgu
Ib\ghklftz| _fZIlbq_kidhihxevZb]hjblfu ijbgylby j r_gby

Lj Ibc jza”_e ihk\ys _g ijh_dlbjh\Zgbx wdki_jlghc
\dexqZ_ | \ kgfkeba bgnhjfZpbhgguo ihlhdh\ \ kbkljm
Imju ijh]jZff@K _Iwe dljhkgZ[ _gby?® hibkZgb_fh"me_
kljmdImjdau ~Zgguo

J amevlZlu jZ[hlu ieZgbjm _ Iky bkihevah\Zlv \ m
\uiheg_gby dmjkh\h]h b ~biehfgh]h ijh_dlbjh\Zgby Z
\Zgbb we dljblg_Ikttby khdjZs gby ihlj_[e_gby wg_j]ha.



1 Wdki_jlgu_ kbkl fu b kh\j_f _ggu_ f_Ih~u mijZ\e

1.1 Wdki_jlgu_ kbkl_fu

< k_j_"bg_ k_fb™ _kyluo JhAh\ \ bkke_ "h\Zgbyp it
| ee_dim knhjfbjh\Zehkv kZfhklhyl _evgh_ gZijZ\e _gb.
wdki_jlgu_ kbkl_fu

GZ hkgh\_ jzkkfhlj_gguo jZ[hl b hij_~ e _gbc jZa
e ¢ [ueh \u[jZgh ke_"mxs___ agZq_gb_ ~Zggh]h ihgyll

Wdki_jlgu_ kbkWlhuijbdezZ~gu_ ijh]jzZffu h[eZkdb &
ghl]h bgl _ee _dlZ \ dhlhjuo [ZaZ agZgbc ij_"klZ\ey |
wfibjbg_kdb_ agZgby \ukhdhd\Zebnbpbjh\Zggu-oebki hpt
madhc ij_"~f _lIghc h[eZklb Wdki_jlgu_ kbkl_fu ij_"gz
wdki_jlh\ ijb j_r _gbb ijhn_kkbhgZevgh keh guo aZ”~Zq
dhebq_kI\Z ki_pbZebklh\ g_~hklZlhgghc hi_jZlb\ghklt
wdki_jlZfb bald bjdkmlkl\by g ]ZIb\guo nZdlhjh\ dhlhj
gZ jZ[hIm ki_pbZebklh\

Hlugqgh wdki_jlgu_ kbkl fu jZzkkfzZljb\Zxlky k lhqgd
g _gby \ "\mo Zki_dlZo "ey j_r _gby dhgdj lguo aX"Z
ihevah\Zgu b \ dZdhc h[eZklb ~_yl evghklb

1.11DezkkbnbdZpby wdki_jlguo kbkl_f

DeZkkbnbdZpbx wdki_jlguo kbkl_f ijh\h?yl ih q_I
j_ rZ fhc az~Zq_ ih k\yab k j Zevguf \j f g f ih Ibi
bgl ]jZpHpPsZy deZkkbnbdZpby kbddi fjligudklZ\e gZ gZ
11 JZkkfhljbf [he__ ~ 1Zevgh deZkkbnbdZpbx ih dzZ "t
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| ImaHHpoBaHHE
L obyuenne

Jbkmghd DeZkkbnbdZpby waé#kkljlgulm h[eZklyf
ijbf _g _gby

DeZkkbnbdZpby ih j rZ fhc aZ”~Zq_

lh j_rZ _fhc azZz”~Zq_ wdki_jlgu_ kbkl_fu ih?jZa”_e\

Bgl jij IZpby "AZglwugwZ ba |jZ"bpbhgguo azZ*"Zq "e
kbkl_f 1h” bgl _jij_IZpb_c ihgbfzZz I|ky hij_~ e gb_vkft
|Zlu dhlhjh]l]h “"he gu [ulv kh]l]eZkh\Zggufb b dhjj mlgt
kfZljb\Z |ky fgh]h\ZjbZglguc ZgZeba ~Zgguo

ljbf_j HASP/SIAP -bgl _jij_IbjmxsZy kbkl_fZ dhlhjZy
f klhiheh™ _gb_ b Ibiu km”~h\ \ Lbohf hd_Zg_ih "Zggu
ke ~ _gby

Wdki_jlgu_ kbkl _fu “"bZahgthkRbbdighklbdhc ihgbiz |
jm-_gb_ g _bkijz\ghklb \ g _dhlhjhc kbkl_f_ | _ higef
ljZdlh\dZ iha\l\hey | k _“~bguo |_hj Ibg_kdbo ihabgbc
1jZ\ghklv h[hjm~h\Zgby \ | _ogbqg_kdbo kbkl_fZo & az
gbafh\ b \k_\hafh gu_ ijbjh~rgu_ ZghfZebb



ljbf_j Simptomius -k _j\bk hgeéb&dghklbdb aZ[he_ \ZAgbc
lu mdZau\Zx| kbfiSmipiomdsgZ hkgh\_ wdki_jlghc kbkl _f
kibkhd \hafh guo "bZ]ghah\

Hkgh\gZy azZz*ZqZ wdki_jlguo kbklgfifhjgbbvdpgdg!
ij_ 1Zpby “Zgguo \ j_"bf_j Zevgh]lh \j f kbuokbd]glZeb]
bguozjzf_|jRZ "himklbfu_ ij_"~_eu

ljbf jREACTORzihfhsvwbki_Iq_ g Ahfgh]lh j_ZdlhjZz

Az"Z2qZ wdkikhkduiph _dibjh\Zgbklhbihv]hlh\Ki_b
nbdZpbckiga”rZgbh[t dlIh\2 k aBiZd ezggufb k\hckI\Zft
Ki_pbnbdzZpbglefz ITky gZkhg _h[oh”bfuo “hdm§_glh\h
ykgbl evgZy ®#ZiBHdZZe = >ey hWhgbdHEphphhdlbjha\
gby b \ _sz [hdvi_gb i_j_ijh_dlbjh\Zgby rghjtbgh\dblih
g_ lhevdhikiZzfdlgu_j_ r_gbyhlghubo ijbgylby b pddbdhh
azZ”"ZqZo ijh_dIbljhkgh\ywul\Zxlky ~\Z hkjhp\gkuloZ \uihec
fuo YzZfdzZlohh!I\ _TklI\mxs_c¢ wdkibKlghec ijhp_kk \uj\hp Zkk
h{tykg_gby

ljbf _j XCON beBl1l) zijh_dlbjh\Zdthgnb]mjZpb vVAX <
1/780/

ljhljghabjmx &bkl fu eh]bdgukidbyl jhylgu_ ke “bd\b
azZ”"Zgguo kblmiZiplmhavjmxisbkl f h[lwkdghevam ZIjkyl
jbg_kdbygzZfbg_ klkiZyev \ dhélgjhg gby iZjZfihlfhig@xiky
thr azZz"Zggmx kbtmhpg'bxuba wlhc fhReebkl\blyklZ\eyxl
high\mey ijh]jghah\ k \_jhylhpk bguAdtb

ljbf_j ?KHtijh]ghawtdhghfd_

Ih™ kbkl _fzZfb ieZgbihydgbylkzoh ~ gb_ i Zagki\bc
hilghkysbokyt ddlZfkihkh[guf \uihggdhihjmmgdpbb < 1Z
wdki_jlgkiokl fZo bkihevimxlkly ih\_"j gbegvgbpt dlih\ Kk
| f qlhplh]bq_ kwb kib ihke %NlklXbgpjm _4Fhgl evghklb

ljbf_JSTRIPSxzieZgbjh\Zidh_~_ qgjihnyhlZz
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Kbkl _fa[mq_gWyZ]ghklbjmxI|l hrb[dampb giZh-red[h
"bkpbiebkguhfhsvx W<F b ih*"kdidAub&xgjur gby Hgm Z«
fmebjmagzZgibbylbihl _Ibg_kdhf ©mq_gHB@gZdl bjhib[dZaz a
| f \ jZ[hkihkh[gu "bZ]ghklhpgiAhikNbagZgbyo h[mgZ_
gZalkhhI\_IklI\mxsb_ kj_"kled d\dy Zpddhhf_Ihhgb Zie
gbjmxI| Zdl h[s mybygbthfZ\bkbfhklb hl mgi gdtd\@ evx i
j_ "Z@ygZgbc

ljbf_jPROUSTxh[mqg_gb_ VAkdizev

< h[s_f kemqgZ&bkik fu hkgh\Zggu_ gih adihdg'hzo
NeblgzZ kbkl_fu j_ raZswgepzZebaZ b gZ jkbKksthazZ”Zqgb
kbgl #&XZgh\ghlebgb aZd'ZebaZ hlkbhghrZagZdexqZ Iky \
"mxs_ fkebaz”rzZqZo ZighebklAhr gbc fhJulv i j gbke _
b\dexq_Ygtkbkl_fm Ih \ BE§¢EZdgb _Kkl\h j_r _itnbcgpbZevg
kljhblky ba j_dhdgblreg _glh\ beb ihMipJeZAggZebalh gb
| _jij_1ZpbyYWgguo “"bZ]ghkdB8Zgkddgl aZ hlghjkyldiybjh\
gb_ ieZgbjhuffbgbjh\ZggarrZqb h[mhpghbhjbg] ihh]g
abjh\Zgb_ > @

DeZkkbnbdEZkhyab k j_ Xpviguf f

Ilh k\yalp Kevguyff gb wdki_ kbyd fih"jZa” eyxlky gZ
Ibg_kddb\Zab”"bgZfbt khidZfbq_ kdb _

KiIZIbg_kwWhkbkihevamxlky "ey ijh{éZlgué dhlhjuo [Z
agzZgbc b bgl_jij_Ibjm_fuf dyXgbkm \g f gb Hgb klZ[bev

D\Zab”bgZfbgWKlldpl jij IbjnkbllmZpbadhlhjZzy baf _gy_
g _dhlhjuf nbdkbjh\Zgguf Bglfjghbehf

>bgzZfbqg RdKZ[hlZXIkhijy  gbb k "Zhjbd&lffo\j “bf_
j Zevghjhf _gb LZdb_ WK jg[h]Zp\&khgl jij I1Zpb_c ihk
xsbo \'g__ “"Zgguo

DeZkkbnbdZpby ih Ibim W<F

GZ _]Jh~rgyrdgbgv kms_kkenxXmxsbdki_ jlgu_ kbkl_ft
lbinW<F
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- WK ”"“ey mgbdZevguo kljZIglog &dbZgmgZiW<F
Wev[jBRAY, CONVEX b Aj

- WK gZ W<F kj_"~g_c ijhba\hbdbZ l¢ WY kilkaimframe;

- WK gZ kbf\hepgokkhjZo b j&[Eglpd@ON, Silicon
GraphicsAPOLLO);

- WK gZ flbghmi_ B/ FVAX, microVAX b 7|

- WK gZ i_jkhgZevguo dBNWAMACAl b | i

DeZkkbnbdzZpby itbgl_jjHmoBjm]bfb ijh]ljzffzfb

Ilhkl i _dgl ]jZpbb k ~iph]pZbfZfWwdki_ _jlgu_ kbflal” gflu
jZa™ _eblX\bgvghfgu Jb[jb~gu __

Nlhghfgu_ MKhlZxl _ihkj_~kI\_ggh \dihgkmevIZphe
ah\Zl e f ~ey ki_pomdkikfdlguo? aZ{*Zrqg gbghyhjuo g_ I]
[mlkyjb\e _dZlv IjZz*bpbhigpgdd[jZ[hldb "Zggkqg _lu fhh_el
\Zgb_ b I ~»

=b[jbrgWWK ij_"klzZ\eyxl| ijh]jZfh§iec dk Z]j_lbjm>
klzg~rZjlgdd luybdezZ”rguo ijhljgZijbf_j fzI1_fZIb dclKibkm x
Ibdm ebgijghZffbjh\Zdgeb kbkl _fu mijZ\eagithfgguo |
kj _"kiI\ZZgbimebjh\Zgby agZgbfihfb | [WMM1 bgl ee dImZ
gZRljhcdzZz™ izd_1zZfb ijbdigENgdfbeb bgl ]jbjh\ZggZeykj
j_r_gby kehagh&lghve f glZfb wdlkig{lg@jo

1.1.2KIjmdImjZ wdki_kikic f

H[h[s_ggZy kljmddkijZlghc kbkjl _fklZ\e gizZ jbkmgc
1. Ke_~mqgl klv qlh j_Zevgu_ wdki_jfilgjumbfkdi{lhdu
keh ' gmkjmdIimjm Hedgddbbhah[jZ ggu_gZgbimigdigh
kmlkl\mxIl \ ex[hc wdki_jlghc pbkhff ijmpomg&pbhgbjh\Zz
fh gh ij_~klzWdv mxshfjZzahf ihevah\ZkeZzwsbihemqblv
gm gmixgnhjfZphoyx j idevah\zZl _evkdbc bigpkkyeZakijhk d
WK j_rZlikrewwampzkashc agZpbag_jbjm_| b iYweNzah\Zlihéx
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ohr"ysmxdhf _gr"Zpbx h[tykgyyjdakRmkYhhigbcihfhsb ih”kl
kil _fu h[tykg _gbc

Werepdesic

%

NonnzoBarens

JbkmghatKljmdIimjZ wdkikbkghiu

LZd dzZd | _jfbgheh]byjXahkdBEKIIK ihklhyggh fh&bn
jmIlky hij_~h&bh\glu jfbgu \ jZzflZeghL[hlu

lhevah\zZIl_&v_pbZebkhrf Ighc h[ezZkély dhlhjh]h ij
g0AgZqg kx|l fZz H[uqaghZeldhnbdgpblhklZlihqggh \uikiwdEfnb
hg gm ~Z |ky \ bhifhdd j'd_ K\hylcevghkklklhjhgu WK

Bg _g_jabgzZgbykKi_pbZebkl \ hhedklokI\_ dpghllee dlI.
\ukimizxsb¢heb ijhf_"mlihfgmgh]lfZ *m wdki_j[EfatecgZgbc

Bgl_jn_clkevah\ZIlt dnfie_dk ijh]jzZif ZebamxXblZeh]
ihevah\zZl_ey k wdhkiiklldh&@d gz klZz*bbgWwh{Zpbbzd b
ijb themqg_gbb j _amevlIZlh\

;ZaZ agZgbyxMjhkwdki_jlghc kbkl_fu kh\hdmighl
ij_ ~f _IlghhdeZklb azZibkzgfhrdbyggushkbl _ev \ nhijigylghc
wdki_jlmhévah\zZl hdxgqgh gZ g_dydbphf ijb[eb _gghf d
kI\_gghfinZjZee_ _ehNfhdhfm ©q_eh\ 3qijkdlktb\e_gbx kms_|
A \hgmlj _gdg@fiZrbgghf2 ij ~klZ\e _gbb
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J rZl_evijh]jzffz fh” _ebjmxsiZkloh™ whi&i_ jlZ g
hkgh\ZglgZgbc bf xslhdaygg¥gbc Kbghghhudlb¥g@LhgZ
fZrbgku\h”~Z[ehd eh]bg\lk\dhhh

lh "kbkl _WZtykg obigh]jzffZz iha\heybhednah\Zliktex
emgbligylvdZd [ueZ ihgmdfgg” "Zpby b ijlogylhzdh__ j
r gbHI\ IhdZ dZd ihemqg_ghy\ey gkyemq gby j k mgE¥a
gb_fk_o0zZ]h\ p mdfhazZdexq_gbc HI\_Ihfilgd Ambjdiklh Ih
beb bghr gb_  kKkuedZ mfhazZdexqg_gb_ g _ihkj*rk#k\
IN\h\Z\r__ ihemqg jgghdbwx|Ih _klv gahh*bg rZ] gZa¥dNu _
ihA"kbkl _fu h[tykih™db¢ b\ZkxI*jm]b __ Nhiighk.h\

Bgl ee _dimZevguc[Zzawadlgygpc]jZffZij "klZ\eyxs:
bg g jmaglZgbwfafh ghklv khaZa@d¥Zgbc \ "bZehJTh\hf
f <dexqZ | \kkoKly fmh" gguo frgkehgkgaudzZ ij "klZ\e_
agZgbcéch”kdZahd bkMjjhdkguo kj Mll\]gZzxgBEdhIm k [Za
[8].

Kbkl _fZ hlty\e_ggZy jZajzZ[widkidZIfhkgbdz |ky 1Z
lhevdh gzZdakglehdh\ ba jbkmgd]lZjZglbjm 4devgh_ bkih
ahzgbzZiizjzlZz h[jZ[dddlybc Hipgddhe ggujbdeZ”guk w
i _jlgukbkl_fihlml [ukwms_ kI\ _kgih g b “hiheg\lexyglh
[ZaurZgguobgl jn_cku hfEZgmadifk jZaebggufb iZd [Zfb ]
guo ijh]ljzff we_ dljhlgjgebfivl _dzfb b I 2

AgzZgbyj ~z\Z_wdki_jlghc kb dh eylky gZ ljb c
]hjbb

D i_j\hkklghkdlhgp ilmZevgh_ gHEgmljhdg agZglh
agZgb \hiehs _ggh_\ d&edhXog kddlt beb dhgdiE hg
gZmeglglogbg_KdbfdbgZo b _kl_kI\ lkggysbo azZl wibpgZfb
deZkkZo b k\h¢kldZim\djm Zxs ¢ kKxXWwZ_\oh”yl k\ymab
ghr_gby b azZ\bKbfhkitbgylbyfb b bo k\hdé¢kdgZfib\yald Z
kljzdlguZd \ujZ _ggu_ keb\EfpfbgZfb
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<lhjzgzIl_]hpbryZzdimzZevgh_ ijadZgdbwlh kh\hdmigt
k\_~ gbdZlg_kl\_dgudhebq_kl\_gguo oZjZdhgtk!bgisdo h|
_dIhEx[hagZgb_ godnHjfZphbbxfh | [uip "klZ\e \ghb”" _
NZgguoKh\j f ggmx wglZjidmie gBgguo ijbgydbaul\lZaZfb
NZgguo rjd¥gbaZxmb *"Zgguo “eWw idib&kddZm ghc bgnhjf
gZ"mibjzlvky gZ dhgp_ilmZevgh_ agZgb_

Li Ivdzl _]hjbx ij_"klZegpnjiblfbg_ _kidhp ~“mjgh_#agZ
\ \ugbkebl_evghZelheblfbq_&dBEgb_ j_Zebam” ke]hlb
fh\ ijh]jzffitbrijhjzff dhlhflhlml i _j ~Z\ZIlvky jored hpmkd \
ithevah\ZIvky [ _aZmagzk\by ZdZy | Zelhiddblyq kg dbby
gZau\Z iljkyjzffguf ijh mdHilZgbaZipblgkihevah\Zgb_ iz
IjbdezZ gigl]jZff [Zjab IlgZ dhgp_ilmZevgh®lagZgbb

1.1.3KjzZ\gbl_evgZy oZjzdIl whiklibgdlfyubkl b
g_eh\ _d#dki_jlZ

>eyh]hglh[u \uy\BhklhbgkI\Z b g_/btkk hZhddh \ Zigb y
i jlguo kbklijfiZgZebabjbkZhgqgbdb khkjZ\gbl _evgZnx
jlg ifhzg j ag 0

jzdl_jbklpflaguo ihdzazj %klZ\e g\glzfebpl.

LZ[ebpZ KjZ\gbl_ewgdgdl jbklibdZ WK -wdkiejhzdz

p lhdzazl e\ Q ehi\wdki_jl Wdki_jl&byl_fz
1 2 3 4
1 | IhklhygkI\h Q _eh\_q_kda&iyfi_|_gj Wdki_jlgXpkl_fz m

hkez[ \zZ \j Khg f | f _dbjm.ijhp_kk j_r_k
j_ju\ A\ ~_yl _evghklb \uihegylv h[6hjdjZ
dzZ wdki_jlZz fhK _jlvzg aZzdpbc Z q- eMdkid]
hljZzablvky g@ghn]tkk| fh™ | k™ eHB[ah]jhev(
hgZevguo dZq_klI\Zo|l hi®*_evdbEhjdb

15



HdhgqgZigZddebpu

1

2

3

Ez]dhkl_~Zql

| j_ ~ZqZ agZghégh
g_eh\_dzZ 7jmhhfen ble
Ahjhlhce ijhp _kk

l_j_"ZqZ bkdmkl
bgnhjfZpkbwlh ijhp
dhibjh\Zgby

Mklhcgb\hklv
\hkijhba\h"bfh

j_amevlZlh\

Q _eh\ d e _Jdh ih~/
\ebygb¥g _rgbo nzdl
dhlhjug_ihkj_"~kI\_gg¢
k\yaZgu _kZ_fhaZ"Zq
Wdki_j4 qg_eh\_d f
ijbgbfzZIlv Ih ~_KkI\_g
kbimZppZagu_r_gby
-aZ wfhpbhgZeadihph

Wdki_jlgu_ kb kmhkfan
gb\u dh® o2f J_ards
lu wdki_jlghkl_fuklZ
[bevgu Fhkh eZéx
[h_ dhebqg_kl\h vdih
i _jlghc kbkl_fu[md _
gh\uo wdki_jHhgbfZz
fghlh \j_f_dd_Bkl\

Klihbfhklv

ljb\e _qg_gWwdki_jlh\
[_ggh \ukhdhd\Zek
\Zgguk\yazZghukhdb
nbgZgkh\ufb azljzlz

>ZxNhafh ghklv ~el
g_gbihba\h”bl_evgh
kgb  _gpdkoh”~h\ gz
gZe glzajZ[hIdB" _
[ulvdhjh]hklhys_c

H[mqg_gb_

Q_eht wddki_jl Z\lIhfZ
kdZ~Zilbjm dlikyaf_g_
kj_"~u

Wdki_jlgkbkl_fu
fhrbnbpbjh\ZIv

gn

<hafh ghklv
e _gbwdki_jlg
agZgba fgh]b
bklhqgbdh\

Bkihevamxdgy glhy'gh
q_eh\-wddki_jlz

Mjh\_gwdki_jlguo a,g
kdhf[bgbjh\Zgguo
h[t_~bg_bbylh\ g_kd
dbowdki_jlh\ fh™ |
\urZlvmjh\_gv agidg
A _evgh \ 3
wdki_-jgZeh\_dz

Hltykg_gb_

Wdki-qleh\ fth" | ha

aZlvky g _kihkKhigufy
k\hb \u\h”u

Wdki_jlgZy kkkkhkftz]
N _1Zevgh h[tyk\gikah
h[jZz _gby dhihhy_e
d hij_~ e _gghfm \u\
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Ke “m_| hif_Ibwdkglhlgkbkl fu h[ezZdZXxhklZIdiKAfb
kjZ\g_gbx k q_ehWwdkijlfht a~jZ\uc kfulkkjg_kdbc ihl_gj
k _ghjgulkiul < ~hiheg _rghdthfimogbqg_kdhfm ag2dbxd
wdki_jl bfarjZ\uc kfukeeht wdki_jl fhj_ _Z]bjh\E\Nwjg_kdb
gZ g_h[uckdpdmzZphdki_jlgu_ kbxdhfa kihkh[ghklIvX Qx| h]
Q_eh\ _dwdki_jlZzkihezZ]Zbjhdbf ~bzZiZakghkhjghlilz
wdki_jlgabkl fu \ gzZklhydyhkgh\Zgu gzZkWbhheh\

1.14Hlebgb_ wdki_Kigklol 1jZAbpbhgguo ijh]jzZff

Fh~ _ebjh\zZgb_f_ odrggbagfi@y eh\ _dZ ijbf_gbl_evgh
gbxazZz”Xdjh[e_ _fghc h[&hkslbkI\ lylehgz | wdkiklplkglufu hl
kbkl ffzZl fzZlbqg_kthihebjh\Zgby beb dhfizghbfighixchb h I]
1iZffZ g_ iheghhkixhba\hiddoheh]bg_kdmxkifhpbZebklZz
wlhig_~f IghdezZklb wdki_ j)Z ghghglh hkgh\gh_\gbfZgtl
ghihkijhba\_* gbx dhfivxkjjgktbzfb f_Ihi*"bbdgbiyh[e f
dhlihjZppf gy Mgki_jlhf | \uihggdhlbhyhzklb aZZ2d q _
beb "Z'mqr_dzZd wlh ~_ezZ | wdki_jl

Kbkl _fz ihfbfh \uih&gglgbhegbl evngupZpbc nhjfbjr
hij _~ e ggu_ khh[jAZulldy hikgh\u\Zykv gZ |_dhalgjaidby
hgzZ jzZkihez]z_ | Kwokglhy \klZ\e _gu dzZd ijgAbghdhlh]j
ki_pbZevgatfido ojZgylky hil”_ewnhgkl\hlgigh]jzffgh]h dh~*
dihhjud nhjfbjm _| \ubhRbh[jZ _gbydh¥ilthg igh]jzffu ig
gyllwZau\Zkvahc agZghbc

ljb j r _gb®dzZ”~"Zq hkghydeyxlky w\jbklbg kdb_ d ij
gu_ f _Ih”~u dhlhjuebgbl Ze]lhjblfbq_ _kdbo pZj2Adklb]jmzx !
mki_o W\jbk\éy ZIky ijZ\besdyfgbyhlhjh_\ fZrhpgghjf "
klZ\ey | g _dhafgb ijbh[j_ | _ggh_q_eld\fdhf gZdhie _
ijZdlbq_kdhihz j r glZeh]lbqpue f LZfddh~g_ 1j_[mxl
bkqg_ jldxs_c bkohBghbjfZpbd 1Zd_ kmshkjl\rh_é dodZy
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i_gv m\_j ggh&igb m\ _j gghklb \ IThf qlh ijj_regdZ yfhe
_lky_jguf

Wdki_jlgu_ kblklebyzxhkyljZz"bpbhgguo kbkl_f I _f
kh~ ¥l agZgby \ hij _"ije~*"fgdlgbc h[egkthie ggp ameavl
| _ijZdlbg_%kdWwlc evghkkh\ _dZ b bkihevamxl ghoyh ey f
ki_pbnbggey wlhc h[eZklb

Wdki_jlgkibkl fu hlebqgzZxlkyjnb]bkd” h\ ijh]jZzff kkdi
kiI\_ggh]h bgl.ee_dlZ

Wdki_jlgu_ kblkt kit _eh k ij_~f j|zZZbvghhzZz hiZ j
pbb khlhjufbb[uggh Ij_[gX&ébgby agZgbhialfghlhdhie ggl
g_eh\ _dhgh" _kl\ihh]jzff ba h[eBkdmkklI\ dopgn]lhee dlIZ
exlkypkke ~h\Zl_evkdbfb ]JAgbhHKgh\gho m” _ey I|ky Z]
guf fZzl_fZlbq_kdjhffe _fzZzf beb mijhs \@gluZgl4f Zevguo
ijh[e_f Z p_evx \uihégdhply]jZzffu y\ey hllf¥[hldzZlh~"bdb
Wdki_jlgkbkl fuf x| yjdhjzZz " _ggmx ijZdlbgzZkgie gghkl
gZmqghc beb dhffhjgZkdthc

HAghc ba hkghdpgdidl jblkidkli_jlghc kbkleyulky h i
ba\h”"bl_evghklkdhjhkikemq _gby j ameviZizklb\_jphkl
gZ”™_"ghklv Bkke_ ~hijAlj2#kbdbdmkkI\_ggh]h bglweklre _
bgkljmf_ gl bkke "h\ZjdhByZfZggigh”"md!| ihwlh ffrh] mflv
g_ hgJokljufb Z 1Zd _ g_ bkdevh@afHblkxxsb \ gbo h
Woki lpgZy kbkl _fzZ ~hejlwzZfeaZnj fy gZdgllr _gb_dhlhjh_
[lueHu g om _ qg_f Ihfhdhlihjheh blv ki_pb2Zelhid A
f Ilghc h[eZklb

Wdki_jlkdbkl fz "haJeZz”zZIv kihkh[bptylkgblvhg fm
ij_"eh  _gh ggZdh_j r _gbhdzZmZ]k h[hkgh\Zgghklv

Wdki_jlkdkl fzZ ijh_dlbjmZkigy $\Z \azbfh” ckl\d _
gufbihevah\zIl _eyfb 7"ey dhlhjudhe g[@iZzyhlih \hafh ghk
ijhajZqghc
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JZajZ[hwdki_ jlgklckl fu bfkmls_ klI\ _glghebgby hd |z
jZhldih[uggh]h ijh]jzffightmdlZ Bkihevah\iZdie h]dbg
[hldb ijbgylhtjZzZ¥bpbhgghH]jZzffbjh\Zgbb g_wnn_dlIb\
wdkjlgubkl f 1Zd dzd aZjlypbWkxlkha“ebdhjio\h”~bl d h
jbpEZ evghjffmamev!|iZim G _nhjfZemh\Zgghakifwo wdki_jlg
kbkl_fzfb hlkmdE\\Gr gdhkejbb b f_Ih*"hehkahZihloligb
\h”yl d g_h[ohMMhfhkhibpbjhVgdgpbiu b kihkhuh gbit w
i _jlghkbkl_fuoh”_ ijhpjdajZ[hlidbf_j_ |Ih]h mdZelbgb\Z
agZgb_ jZajZ[mlgpde\ fghc h[eZklb

1.151jhp_kjZajz[hldb ijh[e ifykh _dlb\u

GZ hkgh\_ ZjgebaZz @ [ueh \uglhre vgdki_jlg
kbkl_fru[t_~"bgyWxk_ [_ 1Zdp_~h\d@i_Ih~u bkdmkkl\bglgheph
1Zdzd f_Ih~u ij_"klAgeZglby \ nhjfZeba\WwVZdghtf*u dh]
gkdhMu\h*ZgZmgdgulh”w\jbklbg_kdh]h jEkkidazgZ\Zghy i
eh _gbgZ _klI_KI\ ygghd b 7]

<gZklhysj fy keh béZjkv: e dgdgheh]by jZapwKhlc
i _jlguo kbkl IthjdydexqgzZ | rwdlAdih\ HibkZgb j2wmlZi\dEk
wdki_jlguo kbkrKlzZ\e gh \ 1Z[ebp_

LZ[ebh22WIZiu jZajZ [tk jlgkiok| f

p WIZi HibkZgb_
1 2 3
1 | IhklZgh\dZ az~Zq| Hij_~_ey_ | ijh[e hij@@kbvaz~zZqb ijhbko

bk&z”_ckl\h\zZ\ggzphl_ ebp wpkaj4[hlg
bg _g_j ih agZghWwybjZz_ Iky ih4oh”ghijh
[e_fu b ZgZebabwdkibkyfbqg ikddzazl el
klZz\ey il&¥.g
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HdhggZgb_ [|Z[ebpu

1 2 3
2 JZajzZ[hldz ijhlHl >h\_~_gb_ |_kipihklizZz Whfure_gghc Kk
_]1h *hjz[hldZz fu LZdklhbing_klv qglh khj@tdEgkZ ijhb

AblkiynrZ]h\th [m”_| hibgkiz'gh

3 Hp_gdz Hp_gdphba\h”~kl Thgdb ajilgdwah\ZI|_e aq
jZhlgbdh\ijb]leZr _gguo ki_pbZiebhkmhkiqg
j_"wmgblu\EygghkKdvihe _aghklv kbkl_ fu

4 Kludh\dz HI\_gqzZ | az \azudfhkRwedki_ jlghc kbkl
kns _kl\mxsbfizazfb ~"Zgmudjm]bfb kbkl
ij_%tjbylbyljhp_kk kludjh\ditheZ]Zmémqr_
kbkl fgubbdZazl _eazZ\bkysbo hl \j*"eygh
i_gq_gby wnn_djbBjghc LZd _ wjZtiheZ]
h[mqg_gb_ ihevahWbkle forey ~Zevg |
wdkiemzZlZgpdkem b\Zgby

5 lhA™ _jdZ WIZp_e_khh[jZa_g ijb "Z&wdbthhbbfmkh

r_gkI\h\Z kiblk|_fu

gbc j rZ_

=eZ\ghkha*ZgjhdhlbiZz aZzdexqZ_ I glh[wHkI
h[_Kki_qipe\ _jdm z~_d\:b™ h&fiblh*hkihkh[h\ *"klZ\e gBy &
azr"zZqaiha”Zgb_ iijhlhlbiZhe gh
\u[jZggu_Ih~j r gble kihkh[u ij ~klZagZdgoy]h~"gu "e\

ith™M\_jrblv

mki_rglj_r_gbyZ”~"Zgb beaz"®dh ZdImZij_~f_IlghdeZklb

lzd ijh~ _fhgkljbjhhNZg¥® gpbx d
\k_o0 a.ij_"f _lgihdezZklbf_ j m\ _ebqg _gby agddZ GZ jbkm:

ihdZailZlikha”rZgby ijhlhkbyidfbb ~m gbfb
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Jbkmghd WIZ#HiZajZ[hliglhlhlbiZ wdki_Kkkgdic fu

WIZiu jZajzZ[hhdblbi&dki_jlghc kbkdetagzZxl bb_gl
nbdZpbixh[e fu bale g kdjmdlmjbjh\@ghgbc nhjfZeba.
j_BbazZpbx klbjh\Zgb < IZ[ritlbkZgu | _oghph[lkedbu |
rZ fu_gZ dzZ MilfZblpzajzZ[hldb ijhlwldkEZ jldkhbdk!| fu

LZ[ebhZ+ WIZiu kharzZhylhybi®dki jlghc kbkl gZaghq_ gt

GZa\Zgb_wlziz Kh” j"Zgb _

BN glbnbdzZpby ijh[e_f Hij " eyxlky mZeMZqbjZajZ[h
hij N eyxWdki_ jbulbiu iheval

e_c

Bale_q_adZgbc ljh\h~blky kh™ _j ZIl _evguc
ijh[e_fgihdezZklb \uyleyxlky i
bo \azbfhk\ggb" ylky f_Ihj*u

r gby azZ”Zq
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HdhgqgZigZddebpu

KljmdImjbjh\Zgbgbc Hij "~ eyxlky KkihjkH[kizZ\e \gdby
\brh\agzZghbltij " eyxlkinkh[ug
| _jijlZpbhgZgbc fh”_ebphhl
kbkl_fihp_gb\Z Akyd\ZIighklv
kbkl_fu aZnbdkbjh\Zgguo
f _Ih~"h\r_gbc Kkj_iMkMNklZ\e g
fZgbimébhZglayZgbyfb

NhjfZebaZpby Hkms_kl\ey dkKyheg _gb_ w d
[ZawgZgbc < k\yab qglh hkg
wdki_jlgubkbkl_fyleyxlky ag
"ZgguwelZi y\eyglkly[he\Z guf
gZb[hdim~h_fdbf wlZidfZ[h.ldHk

J _ZebaZpby KhanzZ HkRpheb g_kdhevd kbl
_fu j_rzZxsb_Ij_ [mZfZgb

L_klbjh\Zgb _ ljhba\h”blky_gdzZ \u[jZ&ohKh
Ij_"klZ\e_gby agiikcjNkibdk | _
\p_ehf

| j_~1_f dzd ijbkipdajZ[dMhddki_jlghc kbkig fugih
agZgbyf "hep_gblke "m_| eb jZajwddu\dgmx kbkl _ fn
nZgghifjbeh™ _gby hkgh\u\WWeykvmxdpo h\Zgbyo

- kms_kl\mwdki_jlurZgghc hledhklihju_ | =_Z2AZadg
gbl_evegrhgr_ q_f gZgbgZxsb_ ki_pbZebklu

-wdki_jkoh”ylky \ hip_¢eZ]Z _fh]lh j_bogdmy evam |
N hp_gbd¥Zq_kl\h jZajzZ[mMdkig hloktbdk | _fu

-wdki_jkihkh[gu \ _j[Zebah)\zdbgwz kI _kI\ _gghf ya
hitykgbdkihevam_ fu_ bfb fijhHbughkemqz Iljjdkghblu\Zl
gZ Ih agzgwdki jlh\ [mimtZgwdki_jlghc kbkl_f_

-j_r_gbaz~Zgb Ijlpravtdh jZkkm ~_dbcklXbg

-aZ™"ZqZ g_ ftaevkedbrdhf Ijm~ghc jlr_gbthe ghZ a
gbZlvn wdki_jlZ g _Rdkéedh”g ¢ Z g_g " _ev
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- "he ' gliulv \u”_e hkkwh\guhgylby hlghrb glbg\ klgu
kKihkh[u ihem@ rglogyayZ~Zqb

ljbf_g_glwdki_jlgdbck! fu fhJulvhijz\~Zghgblbha ke
"mxsbo nzZdlhjhl\gbaz”*Zqgb ijbgglqglbl _ewgquc dI gZijbf
wdhghfbqg_klbihevah\Zgb _-wd&h\idd¥Xhafh gh bdH B
klZlhggh]h dhebagdkil\gZh\ ebfdzZgba[oh"bfhkdbhegylv
wdki_jlbregh\j f ggh \ jZafelkdgodkihevah\Zgb_ wdk
kbkl_ fu_e _khh[jZagh \ |_dhéigbgdyp ~Zq_ bgnhwfdkibb
Im ijhbk”~bd_ _~himklbfzZzy A\plfjygbeb bgnhjfZpbb Z I1zd
g_hl[othfhklb j rAB"Zgm \ hdjmZ ¢dbbghey q eh\ _dZ

1.2 Kh\j_f _ggu_ f_ImtpyZ\e _gby | _ogbq_kdbfb
kbkl_fzfb

HilbfbaZpby loptimumtgZbemqgrbwlhtzijhpgZoh ~ _gb
wdklj_fmfZ g _cdhebqg_KkI\ \ggethbagbgu iZjZijh_dlibjm _fh]
hit_dlij_~klZ\ey \fAib® _ nmg nmgdpbhgZ&Zb wlZ nnZgdy
jZdl _jbam _| iheh bl _evgh_ k\hcklI\h h[t_dlIZ Ih bsZIlk)
g_gb_ hkbpZl_evglth fkgbfZevgh_ >

< azZ”"ZqZo wg _j]_Ibdb hiWltbakdpbfe b fzIl fzZI
knhjfmebjh\Zlv gZbemqrb_ mkeh\by jZ[hlu kbkl_fu_ij_
e \hc nmgdpbb b hij_~ eblv agZq _gby j ]Jmebjm_fu
kiI\mxsbo wdklj fZevghfm agZq _gbx @l.e \hc nmgdpbb

?keb deZkkbnbpbjh\ZIlv kljzZzl _Jbb ihbkdZ hilbfmfm
eblv gZ g _luj_ ]jmiiu ZgZeblbq kdb_j dmjkb\guw
qg_kdb _

'gZeblbg_kdb_ f _Ih?u gZoh”yl ijbf_g_gb_ ijb j_r_
azZ"Zq b aZ”~"Zqgq k h]jZgbg_gbyfb \ \bA_ mjZ\g _gbcZ>e
gbg_gbc bkihevamxl| f_Ih~u bkke_"h\Zgby ijhba\hbghc

jZ\gb\Zgby ijhba\h*ghc gmex hlukdb\Zxlky Ihqdb wdkl|
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"mxlky lhgdb k ihfhsvx \lhjhc ijhba\h”*ghc *ey hlukdZ
lh”~ wnn_dlb\ _g ijb g [hevrhf dhebq_ KkI\_ i j f gguo [
ebg _gbglhkezZ i _j f gguo b h]jZgbq_gbc \hajZklZ | k
mjZ\g_g¥8jc >

J dmjkb\gu_ f_Ih”u hlghkylky d f_Ih~Zf Jiha\he:
hrgm 1_j f ggmx aZ h~gm jZkg_lgmx hi_jZpbx & _r_

s_kl\ey Iky iml_f ihhg_j_"*gh]h hij_~ e _gby i_j_ f ggu

Bl jZpbhggu_ f Ih”u h[t_~"bgyx|l gZb[hevrmx ]Jjmii
hilbfmfh\ D gbf highkylky kihkh[u jZkg_1Z nmgdpbb
kdhevdbo \_jhylghklguo IhgdZo ~ey hij_"llrqaby JZkl
\uihegyxl “h | _o ihj ihdZ g_ ijb[ebaylky d gZagZk _g
klhygb_f _gvr__ g_dhlhjh]l]h aZz*Zggh]h agZq_gbyZWI
gZ\eb\ZIlv |lhevdh ehdZevgu_ hilbfmfu h~gZdh hgim fh
gZyo dh]”Z hilbfbaZpbx ijh\h~yl \ jZaebgguo bkoh”"g
hij ~ ey fu_ wlbf kihkh[hf ij_~klZ\eyx| kh[hc “hklZIh
highkbl_evgh Z[khexlgh]h hilbfmfZz

KlhozZklbg_kdb_ f Ih”u hilbfbazZpbb f _Ih”u kemq.
gbc \dexqgZx!| ijhp_"mju gZdhie _gby b h[jZ[hldb blgnh
agZl _evgh \\h*blky we f gl kemqgZcghklb 1) _bfms_ Kl
gZxlky \ bo ijhklhl_ gz~ _ "ghklb ~hklZlhgghc Ihgfghk
fbjh\Zgby < j _amevliZl_ f Ih~*u kemqgZcgh]h ihbkdZ Kkl
wnn_dlb\guo f_ITh” h\ hilbKba&spbllbg kdb_f ITh”u hilt
ijbf_gyxlky 7ey jZaebqgguo azZ”Zq |_ogheh]bqg_kdh]h
gZebqbb [hevrh]h gbkeZ kemgZcguo nZdlhjh\ dhldju_
fh guf hibkzZlv \ IjZz*"bpbhgghc fZI _fZI®@y kdhc nhjf_ >
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1.3 P_ev jZ[hlu b ihklZgh\dZ az~Zqgb

1.31P_ev b ZdlmZevghklv jZ[hlu

ljb ijh_dlbjh\Zgbb kbkl_fu k_Ib we_dljhkgZ[ _gb
aZgbfzxl ihbkd gm ghc bgnhjfZpbb ijhibabo”rZghdebdqgl
gm ghc bgnhjfZpbb khijh\h " ~Z |ky ijhkfhljhf [hevrh]
kijZ\hqgbdh\ f_Ih”"bd jZzkq_1Z kibkdh\ we_dljhh[bjm’
klbd b | ~

ljb ijh_dlbjh\Zgbb k_Ib we_dljhkgZ[ _gby IZHdhc
lj [e_gb_ we _dljhwg_j]lbb y\ey Iky hkgh\guf djblZ jb
gby HI wlh]h izjzf _|jZz aZz\bkbl p_gZ gZ h[kem b\Zgb_
kiI\bbp_gZ gZ \uimkdzZ_fmx ijhmdpbx qlh ihablb\lgh |
ghfbq_kdhf Zki_dlI_ ~ _yl _evghklb ij _"ijbylby

GZ k_]Jh~rgyrgbc ~ _gv wg_ jlbb ihemqgZxl ba ijk
g _nlb ]ZzaZ m]Jey WIb j_kmjku dZd ba\_klgh g _\hah
jZgh beb iha”“gh aZiZku wlbo a_fguo [h]ZIkI\ bkkydgm
g_klI\h “he gh [ulv ]hlh\h i_j clb gZ “jm]b_ bklhqggbdb
ijb k’b]Zgbb bkdhiz_fh]lh Ihieb\Z \ ZIfhkn_jm \u” _hy
ebg_klI\h m]J]e_dbkeh]h ]ZazZ qlh ijb\h”bl d g_h[jZIbfuf

Kgb™ _gb_ ihlj_[e_gby we _dljhwg_jlJbb ~Z | g _hlhe
fbb gZ wg_jlhaghzZzdzZiohojZzg _gb_ aZiZkh\ ihe_aguogbk
r gb_wdheh]bb hdjm Zxs_c¢ kj_"u

P_evxZ[hlu y\ey |ky jzZajz[hldZ f_Ih~bdb wdki_j
wdki_ jlgdbck]l fu ey hilbfbaZpbb ihlj [e_gby wg j]db
gb_f ljZzgknhjfzZzlhjzfb b "\hMé eyjflbq kdbo k_lyo gZ
lhrZ “bnn_j gpbZevghc w\hexpbb
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1.32 Nhjfmebjh\dZz az~Zqgb

>ey "hklb "glgyipceb g h[oh”bfh j rblv ke_"mxsb

-bamgblv kljmdImjm b hkh[_gghklb jZajZ[hldb kh'
kbkl _f

-ijh\_klb ZgZeba hkgh\guo izZjzf_Ijh\ we_dljhh[hjr

- hij_~ _eblv djbl_jbb hilbfbazpbb k_Ib we_ dljhk
f ""m gbfb

-jZajzZ[hlzZlv fZ1_fZlbg_kdmx fh” _ev ijbgylby j_r_o¢

-ZMZilbjh\ZIv f_Ih™ “bnn_j _gpbZevghc w\hexpbb ~
| ¢ we _dljhkgZ[ _gby

-jZajZ[hlZlv kljmdImjm [Zau *"Zgguo

-jZajZ[hlZlv kihkh[u ij_"klZ\e_gb_ b hj]JZgbaZpby

-kijh_dIbjh\zZlv wdki_jlgmx kbkl_fm hilbfbaZpbb w

-jZajzZ[hlzlv wdkikhkgdmim hp_gdb wnn_dlb\ghllb |
kgZ[ _gby ”ey ijhba\h?kl\ _ggh]h mqgzZkldZ p_oZ aZ k
A gguo azZljzl f_Ih~*hf “"bnn_j_gpbZevghc w\hexpbb [_
jb \ ebgbyo we _dljhi_j _~Zq ihl_jb hk\_s _gby b \gmlj_
gbdZo

1.3.3 Bkoh”~gu_"“Zggu _

< dZqg_kI\_ \oh”~guo ~"Zgguo bkihevamxlky kijZ\h
we _dljbg_kdbfb ihdzazl_eyfb klIjmdIimjgZy ko _fZhwe_
"bgq_kdbc fZl_jbZe ey jZkq_Ih\

< ~"Zgghc wdki_jlghc kbkl_f_ bkoh”gu_ ~Zggu_ “/
| _j\Zy ]jmiilk *Zggu_ \\h~bfu_ ihevah\zZl_e_f "ely hy
klb k _Ib we dljhkgZ[ _gby < wIlm ]Jjmiim \oh”"yl iZj
fhsghklv ljZgknhjfZlhjz ghfbgZevgZy fhsghklv ~\b]Z
fhsghkMb]Zl_ey dhwnnbpb_gl ihe_agh]h ~_ckl\by *\b
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<lhjZy ]jmiilh *Zggu_ hibkZggu_ \ bkoh”~ghf d
WIZ ]jmiiZz kh”_j bl ghjfZlb\guc dhwnnbpb_gl wnn_dl
\eh™ _gbc _"bgh\j f ggu_ dZiblZevgu_ \eh  _gby khe
jh\ dhebqg_klI\h "\b]Zl e _c¢ klhbfhklv ljZgknhjfZltmjh\
\Zgby "\b]zZl_e_c

Lji _Ivy ]jmiwlht ~Zggu_ kh”_j Zsb_ky \ |Z[ebpb [Z
kul\Zxsb_ iZkihjlgu_ ozZjzdl_jbklbdb beb "Zggu_ Bh "]
dmf_glh\ nhjfmeyju k_jlbnbdZlu bgkljmdpbb | _oghbt
Lj _Ivy ]jmiiZ \dexqZ_| dhwnnbpb_gl jZkg_Ilghc fhsgh
hlgbke gby dhwnnbpb_gl ihe_agh]h ~_ckl\by IljZgkn
ihe _agh]lh ~_ckl\by "\b]Zl_ey Zdlb\gu_ ihl_jb ohehkl
jZ Zdlb\gu_ ihl_jb dhjhldh]h aZfudZgby dhwnnbpb g

1.3.4 <uoh”gu_ “Zggu_

<uoh”gu_ iZjzZf_lju wdki_jlghc kbkl_fu fh'gh jZa
"mlhggu_ b hkgh\gu_ D ijhf_"mlhqgguf iZjzf _1jZf hlgt
kh” j"Zsb_ ijhf_"mlhqgu_ jZkq_lu dhlhju_ [m~ml bkih
ljZgknhjfZlhjh\ b \ugbke _gby hkgh\guo iZjzZf_Ijh\ Kk w
| jb ZzdIlb\ghc wg_jlbb \ M\b]JZl_eyo ihl_jb ZdIb\ghlkt w
jZo[ _llAdhwnnbpb gl ihegZy jZkg _IlgZy fhsghklv \heg
gZy fhsghklv ihegZy jZkq_IlgZy j_Zdlb\gZy fhsghkdv
ljZlu kmffzZz ZfhjlbaZpbhgguo hlgbke gbc b klhbfhklk
]Jbb wnn_dlb\gh_ gbkeh we_dljhijb_fgbdh\ kj_~gyy j_

Hkgh\gu_ iZjZf wjiln £Zggu_ dhlhju_ \u\h?ylky ijh
wdjzZzg dhfivxl_jZz Hgb kem ZI ~ey djZldh]h hibkZgby
0ZjZdl_jbklbd gZ hkgh\_ dhlhjuo b [ueZ hij_~_e bgZz
g _kdhc k_Ib =jmiiZz hkgh\guo izZjzZf_Ijh\ khklhbl b& ki
lhjh\ kibkdZzZ IbiZz ~\b]Zl _e_c¢ ghfbgZevgu_ fihxsgHhhklb
1Zl _e_c¢c ghfbgZevgu_ fhsghklb IjZgknhjfZlhjh\
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1.3.5 Bkihevam fu_f _Ih”u

Bkihevam_ fu_f Ih~u fh gh jZza” _eblv gZ ke_ fmx
gu_f Ih*u k_Ib f_Ih*u mijZ\e_gby f_Ih*u |I_hjbb ijbg

D jzkq_Ilguf f_Ih~zZf k_Ib hlghkylky | _ogheh]bf ijk
lhjZzy bkihevam |ky ijb \u[hj_ ih?*oh”ysbo fh" _e ¢ we.
\'wim Jjmiim \oh?yl f _Ih*bdZ jZkq_|Z jZahfdgmluo k_1I_
b gzZijy _gbc \ we dljbg_kdbo k_Iyo f _Ih” kj_"“gbo
gZ]jmahd

>ey mijZ\e bgblyevam _|ky f _Ih® “bnn_j gpbZewghc
lhjuc hlghkblky d deZkkm klhozZklbq_kdbo f_Ih”Ah\hhill
blky gZ [Za_ ] _g _Ibg_kdbo Ze]hjblfh\ k g [hevrbfb fh

>ey ihkljh_gby fzZIl_fzZlbqg_kdhc fh”_eb wdki_jhbat
klb k_Ib bkihevamxlky f_Ih”u |_hjbb \u[hjZ b ijbgylb

1.4 <u\h”u ih jZa”™_em

ljh\_~y ZgZeba bklhggbdh\ ih jZajzZ[hld_ b \gb "j_
kil f \ jZaebqguo h[eZklyo gZmdb \uykgbehkv qglh "
j_r_gby gZb[he__ wnn_dlb\_g ijb bkihevah\Zgbb X m
klyo < Ihf kemqzZ_ dh]”*"Z jZ[hlZ wdki_jlZ aZgbfz | ~I
dhebqg_kI\h \j_f gb beb dh]*"Z gZebgb_ g_h[oh”~bfhA]h
dbfeb[h ijbgbgZf g \hafh gh

<uy\e_gh qglh "ey ex[hc wdki gigEdIkihgh_ fu

-h]jZgbg_gb_ ijbf_g_gby hij_* e _gghc kn_jhc wdl|

- kihkh[ghklv h[tykgblv p_ihgdm jZkkm ™~ _gbc ihgy

- kihkh[ghklv ijbgbfzZlv j_r_gby b \u”zZ\ZIv dhff_gl.
khfgbl _evguo bkoh”guo "Zgguo

-gZebgb_ \hafh ghklb ihkl_i_ggh]lh gZjZsb\Zgby Kk

- bkihevah\Zgb_ gZ[hjZ nhjfZebah\Zgguo ijZ\be
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- kihkh[ghklv kZfhh[mqgZlvky

-ihemqg_gb_ kh\ 1Z g \ \b~_ I1Z[ebpu ba pbhh\j_ 1Z
kbkl_fu

Kilhbl mgblu\zZlv Ihl nzZzdl qlh ~ey jZajZ[hldbklZd
i_jlghc kbkl_fu g_h[oh*"bhkmpgRklh”rZ ki_pbJeZkihsbc
khihdmighkigZgbc b \ukimiZxsbo \ dZqg_KkI¥_"mkjwaikid
l1Zfb \j_~f _Ighc h[eZklb b dhfiywldkgujflgukbkl fzZfb

;ueb knhjfmebjh\Zgu p_ev azZ”Zqb b ZdImZevgt
ljb\_~ qgu ijbf_ju bkihevah\Zgby wdki_jlguo kbkl_f \ j
|Zdbo dzZd ijh]jghabjh\Zgb_ ~bZ]ghklbdZ ijh_dlbjh\Z
<u”™ e _gu \oh”gu_ b \uoh”gu_ ~"Zggu_ wdki_jlghc kbk
hkgh\gu_ f _Ih~u bkihevam_fu_ \ jZ[hl_
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2 Fh”_ebjh\Zgb_ wdki_jlghc kbkl_fu

21 F _|h™” "bnn_j _gpbZevghc w\hexpbb

celhjblf f _Ih~*Z ~“bnn_j gpbZevghc w\hexpbb \i_j\t

Jh "m Jwcd&Klihhghf b D_gg_|hf [3Y4.ckhf

F_Ih™ “bnn_j _gpbZevghdZy\difergnidd evolutioh 2 f _
lh~  fgh]lhf_jghlc fZIbg_kdhc hilbfbaZpbb hlghkigsb«
knklhoZklbg_kdbo ZdJihphbfdhZApbb Ih _klv jZ[hlZ | k bki
kemqgZcguo gbk _e b bkihevamxsbk @ IblglhkdbobZelhhj
gh \ hlebgb_ hl gbo g_ Ij_[m_I jZ[hlu k i_jdhg5ufb
>Zgguc f_Ihn yley Iky ijyfuf | _ 1j_[m_Iky \ugbke_g
nmgdpbb Z g_ __ ijhba\h”guo

< h[s_f \b~A_ Ze]hjblf f Ih*Z ~“bnn_j gpbZevghc
[ulv hibkZg ke _"mxsbf h[jZahf

Imklv djbl_jbc hilbfZaymdgkib | nhjfm

f O mnO (2.1)
ihkj ~kI\hf hilbfbaZpbb agZq_gbc __ iZjZf_ljh\
G(Xy, X0 «X,) DR (2.2)

Hluqgh iZjZf _lju p_e_\hc nmgdpbb h]jZgbg_gu k'
agZq_ g lhyoHo

"% "hy, ] «n (2. 3)
DZd b \k_ w\hexpbhggu_ Ze]hjblfu hilbfbazpb

eypb_c j_r _gbc Ihimeypby @ kitntd hje NBby dlhjh\ j r _gb
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC

|1Zd gZaulZ_fuo bg”b\b mmfh\ ihimeypbb DZ ~uc |Zd
kh[hc ihl_gpbzZevgh_j r_gb_ijh[e_fu hilbfbaZpbb

P(G) — XI (G), | «N P’ G «gmax , (24)

DZ Auc KR bg~b\b mmfh\ ihiddghpblh Wl iZjzZf Ijh\
ojhfhkhf bgrb\bAmmfz

P(G)zxi(G):xi,j(G), L « 13M « Q (2.5)

>ey bgbpbZebaZpbb ihimeypbb bkihevam I|kyhkih
kZ ijb aZz”"Zgguo ij_~ evguo agZq _gbyo

24 L T N=3@l:y HEV® E L O028&4F L sa@al
6)

]*rand twlh nmgdpby ] g jbjmxsZy kemqgZcgu_ agZq
jZ\ghf_jgB bgl_j\Ze > @

Ko fZ j_ijh"mpbjh\Zgby ihimeypbb \ >W hlebgZ _
lhjblfh\ Gzgbgzy k i_j\h]®Yhithtke dbyxs _ ihdhe _gb _
pb PP \hkijhba\h”?yl k [y gZ hkgh\zg?,ighrughsbjeZ
fbjm_lky ijhf_"mlihqggh_ PRdAE YU,

Q-,A'>'5;|— ]l/oAa(l)E (® @écl): :;>Ao;é% a4 EGNE 1@ %oé F L §a (27)
&y 0ad EDAUE ’

1™ - < Krand [1,NP], A *B; *C; «i;
D=rand[1,n], L « 13 M ; « Q
Cr §0,1 -R F H0,2] &R
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Kxljb kemqgZcgh \u[jZgguo hlebgqguo ~jm] hl ~jm]
kemqgZcgh \u[jZgguo bg”b\b "mmfZ ihimeypbb bH¢b dk4
| dms_]h bg”*b\b"mmfzZz ih”e_ "ZsD]hnbdZdag\HblyhZ ke
\u[jZggmx ojhfhkhfm m dZ ~h]h bg*b\b"mmfZ b |Zdbf
bgr"b\b*mmf ke _"mxs_]h ihdhe_gby [m”_| hlebqgZlliky
khfm hl bg”*b\b mmfzZ ij_~u”“msCribFihchhjeZ\gyyxsb_iEZjzZf
ju h[Z agZq_gby hklzZxlky g_baf_ggufb \ ijh NPk Zaihb
f jihimeyphthzZjZf |Ij mijZ\eyxsbc mkbe gb _f “bniZ_j_
jbZpbCr 2iZjZf _|j mijZ\eyxsbc \_jhylghklvx \u[hjzZ fr
agZq_gby H[Z iZjzZf_|jZ \ebyxl gZ kdhjhklv koh”~hfhk
p_kkZ ihbkdZ Bo hilbfZevgu_ agZq_gby aZ\bkyl bl p
g _gbc b jzZzaf _jZ ihimeypbb < [hevrbgkl\  kemqgZ \ w
f _Ih~hf ijh[ b hrb[hd

< deZkkbqg_ _kdhc ko _f_ \u[hjZ ~bnn_j gpbieegmhl)
ke "mxs_]h ihdhe _gby \u[bjZ _ Iky IZd

7:07%4 ke B747%0Q B@IN A4

-;'A>5;L ] CA
gy dgZq_

U

@

Lzdbf h[jZzahf dZ ~uc bg”~b\b mmf \j f gghc lihin
ky kh k\hbf “\hcgbdhf ba | _dms_c¢c ihimeypbb B Ihl
mkeh\byf hilbfZevghklb i_j oh”bl \ ke_"mxs__ ihdhe
Ab\b mmfu ke_"mxs_]h ihdhe_gby eb[h hklZxlky |Zdb
klZgh\ylky emqgr_ ih kjZ\g_gbx k bo "m[ebdZIZfb \ ij
LZzd _ \ ko_f_\u[hjZ >W ijhf_"mlhgguc ijh[guc bg"b\
_Iky kh \k_fb bg”b\b"mmfZfb | _dms_c ihimeypbb yZ I
_lky k\h_fm "mle]bdZIm

Ba fZIl _jbzZeh\ >719,2627@ fh gh k~_eZIlv \u\h” k Ih
thevah\zZgb_ f_|Ih*Z ~“bnn_j _gpbZevghc w\hexpbb g_
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jZaebgguo h[eZklyo gh b ~Z | iheh bl_evgu_ |j_&me\
hif gz |Iky BWhZb[he__ wnn_dlb\_g \ hlebgb_ hhde
"h\ hilbfbaZpbb < aZdexq_gb_ ijbeh  _gboi@jipgh_fZlIg
kjZ\gbl _evgu_ oZjZdl_jbklbdb jZaebqguo f_Ih”h\ jhilb
db\z _Iky qglhwbhNh£bg ba i_jki_dlb\g_crbo w\jbklbig_k
IbfbaZpbb kj_~b w\lhexpbhgguo Ze]hjblfh\ Zd _ g_
f Ih~rzZf bfblZpbb b ij _\hkoh”bl ih Thqghklb ] g _Ibf_ kc
jZy 9Z k\hx ijZzdlbgghklv \ bkihevah\Zgbb b g _keh gm:

G_ kfhljy gZ \ukhdmx wnn_dIlb\ghklv f_16@&Z Z\I Kkjl
hif qZxl aZ\bkbfhklv dZd b \h \k_o w\hexpbhggusd Z
jZf _ljh\  bgh]*Zz ~Z°_ g _[hevrh_ baébghgilzjz@dzIgh]Hhh"
ijb\_klb d memqr_gbx j_amevlZlZ ?keb ihimeypby fZ
nbdkbjh\Zgh hgzZ mki__| kha”~Zlv [hevrh_ dhebqglkI\l
ghklv koh » gby d ehdZevghfm wdklj _fmfm ih\urzZ Il
jZaf_j ihimeypbb fh™ | ijb\_kib d Ihfm qlh gbkghhiho
klZlhgguf ~ey gZoh ~ _gby Jeh[Zevgh]h wdklj fmfzZz <
hilbfZevghf jZzaf_j_ ihimeypbb \ Ze]hjblfZo k fmlZpb _
M\ _ebgb\Zy kbemFfnflZzZpbbebgb\zZz f klhoZklbgq_kdmx |
ZelhjblfZz EhdZevgZy kljmdIimjZ p_e _\hc nmgdpbbkijb
thevam _ |ky Kdhjhklv koh”Abfhklb ijb wlhf kbevghvmf_
rhc °_ kbe_ fmlZpbb Ze]lhjblf ijb[eb Z Iky d ]jZ”"b_glg
aZ kqg_I| ih*kljhcdb h[eZdZ |Ihg_d d kIjmdImj_ nmgdpl
ijb[eb  _gb_ ]jZ1W¥].glZz

22 Hkh[_gghklb we dljbg_kdhc k_Ib dZd kbkl_fu
Kbkl _fhc we _dljhkgZ[  _gby gZau\Zxl kh\hdmighkl
ba\hAkI\Z i_j ~Zgb b jZkij_~_ e _gby we_dljhwg_jlkb

i g _gby ijb_fgbdh\ we _dljhwg _jlbb d dhlhjuf hlghk
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jZaebgqguo f _oZgbafh\ we dljbg_kdb_ i _gb we _djhe
lu b fZrbgu "ey we_dljbg_kdhc k\Zjdb hk\_Ibl_evgu_

Wg _jl_Ibg_kdhc kbkl_fhc gZau\lZxl kh\hdmighklv
klZgpbc b ijb_fgbdh\ we dljhwg _j]l]bb k\yaZgguo @ "~
ljbgq_kdhc k_1Ib

We dljbg_kdhc kbkl_fhc gzZau\zxl qzklv wg_h]_IlI
klhysmx ba ] _g_jZlhjh\ jZkij_~ _ebl_evguo mkljhcklI\
gbabl _evguo ih”"klZgpbc ebgbc we djpb§glkdlinc vkie |l
wg_jlbb Hlebgb_ __ hl ij_~u”ms_c kbkl_fu \ Ihf qlF
\oh”bl qZklv hlghkysZyky d i_j\bgguf ~\b]ZI_eyf b 1
h]_ki_qb\zZxl bo iblZgb _

We dljbg_kdbfb k_Ilyfb gZau\Zxl qZklv we dihbq _
ysb_ ba ih*"klZgpbc b ebgbc jZaebgguo gZijy gby >
xlky ih gZijy _gbx 7~h < b [hevr_ < 1jhibk2%gu
We dljbg_kdZy k_Iv kem bl "ey i_j_~Zqgb we_dljhwWwg_|j
kiI\Z d f_klIZf ihlj_[e_gby b jZkij_~_e _gby f_""m ihlj_[t

D ijhfure_gguf ij_2ijbylbyf hlighkyl aZ\h~u dhf[b
rZolu dZjv_ju ijhba\h”klI\_ggu_ b j _fhglgu_ [Zauy Ib
Iby ~_e _agh”hjh gh]l]h \h”gh]l]h \ha”mrgh]h Ijm[hijh\
ljZzgkihjlZz b ~j D ]jZ "dgkdbb sh[s_kI\ _ggu_ h[t_dlu

We dljhkgZ[ _gb_ij _"ijbylbc ih*jZza™ _eyxl|l gZ \g_
lh™ \g_rgbf we dljhkgZ[  _gb_f ihgbfzZxl dhfie_dk lkhhj
\Zxsbo i_j_ "Zgm we_dljhwg_j]lbb hl \u[jZgghc Ihqdb ij
kbkl_f_ ~h ijb_fguo ih~*klZgpbc ij_"ijbylbc beb ]jZz "Zg

<gmlj_gg__ we _dljhkgdfiegldk x | ¢ b ih*klzdgptk
eh”_gguo dzd ijZ\beh gz | _jjblhjbb ij_"ijbylby b _]h

JZajZ[hldm ijh_dlZ we _dljhkgZ[ _gby ijhfure_g
gZgqbgzZxl k bamg_gby | _ogheh]bg_kdh]h ijhp_kkZ b _]
klZ"bb ZgZebabjmxl \aZbfhk\yav hI® _evguo | _ogheh]b
]zIh\ \hafh gu_ ihke_ "kl\by i_j jul\h\ \ we dljhkg¥[ _
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lby Z 1zZd _ hl*_evguo Z]j_]Zlh\ beb p_oh\ JZkkigbl
ljbg_kdb_ gZ]jmadb p_oh\ b hI® evguo djmiguo | Dgl
1Zd”  h br"Z fmx jZkg_lgmx gZ]jmadm ij_"ijbylby \ p_e

We dljhwg_jlby gZ imlb hl bklhggbdZ ~h we_dlj
f gguo ijhfure_gguo ij_"ijbylbyo ij_h[jZam_|ky hZ2®&g Z&
lhdb __ ih f_j_ijb[eb _gby d ihlj_[bl_eyf “jh[ylkyagZ
\ I\Neyxlky

lj_h[jZzah\Zgb_ we_dljhwg_j]lbb ih gZijy _gbxkijh
nhjfZlhjguo ih*"klZzgpbyo dhlhju_ \ azZ\bkbfhklb hl f_
\ ko f we dljhkgZ[ _gby gZau\zZxl JeZ\gufb ihgbabl_
=1l b p_oh\ufb ljZzgknhjfZlhjgufb ihtklZgpbyfb

>ey \gmlj_gg_]h we _dljhkgZ[ _gby ijhfure_gguo ij
gyxl jZ"bZevgu_ fZ]bkljZevgu_ b kf _rZggu_ ko flu J
emgbeb gZb[hevr__ jZkijhkljZg_gby ijbZ]gkKEZevguk \ 4
gh\ghf \ | o kemqgZyo dh]*Z we _dljhijb_fgbdb bf_xlI
jZkiheh™  _gu \[ebab ljZzkk m~h[guo “ey ijhdezZ”~db BZ]b
f _ gyxl \ khq_IZgbb k jZA"bZevgufb

ljbgyluc kihkh[ i_j ~Zgb we_dljhwg_j]lbb \ agZqgbl
ey | ko _fm we _dljhkgzZ[ _gby ij_"ijbylby G2Z \u[hy ko
gb_ \azbfgh_ jzZkiheh  _gb_ ihlj_[bl_e_c¢ |j_[h\Zgby
|Zgby gbkeh fhsghklv b gZijy _gb_ bklhggbdh\ iblZg
gb_  k I ¢ agZq _gby Ihdh\ dhjhldh]h aZfudZgby mk
ij_"~ijbylby dhgkljmdlib\gu_ hkh[_gghwtbh gohfib g glhdih +c
| jbklbdb we_dljhh[hjm~*"h\Zgby GZijy _gb_ k_Ib hqgbk
eh” _gb_ jZkij_~ _ebl_evguo b ljZgknhjfZlhjguo ih”~klZc
gh\_ | _oghddhhghfbg_ kdbo [RZ]kqg_Ih\

'gZeba we _dljbg_kdhc k_Ib dzd kbkl _fu \ i_jumx
y\blv hkgh\gu_ iZjzZf _lju hij_* eyxsb_ wnn_dlb\ghkl
" _gby D gbf hlighkyl
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Z dhwnnbpb_gl ihe_agh]lh DlekkbyihdZzazl _evdwn
Ib\ghklb kbkl_fu mkljhckI\Z fZrbgu \ ieZg_ij_h[jzatl
wg_jlbb dhlhjuc hij_~ ey Iky ih nhjfme_

Jihe
Eiheg

(2.9)

]» Jihe the _agZy fhsghklv
JihegihegZy fhsghklv kmffZjgZy
[ dhwnnbpb gl fhsghkitbh&RaZBl ev kbkl fu mk|
fZrbgu 0ZjZdl jbagitestzgyp  j _Zdlb\ghc khklZ\eyxs c
hij_~ ey |ky ih nhjfme _
T 4 (2.10
|~ Siheg thegZy j_Zdlb\gZy fhsghklv
\ ihl_jb ZdlIb\ghc wg j]l]bb \hagbdzZxsb_\ ~jb]Z
fZlhjZo
] |_ogbdwdhghfbqg_kdb_ jZkq_lu
N h]ljZgbqg _gby gZezZ]Z fu gZ we .dljhh[hjm~h\Zg
Bkoh”y ba Ih]lh qlh \ jZ[hl_ bkihevam_Ilky kov fZ
guf gZijy  _gb _f < b bf xsZy fZ]bkljZevgmx Ihikl
bkihevah\zZlvky khhl\_Ikl\mxsb_\ _ebgbgu b f _Ih*u jZk

23 Fh® _ev mijZ\e_gby k_1lvx

231KljmdImjz k_Ib

GZ jbkmgd _ Ij_"klZ\e _gZ ko_fzZ we _dljbg_kdh
ith\hc "ey mqgZkldZ p_oZ gZijbf_j k[hjhggh]h beb dmasa
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Jbkmghd Ko #Z we dljbg_kdhc k_Ib

Hl IjZgknhjfZlhjghc ih*klZgpbb LI k ghfbgZevguf
gb_f < ijhdez”u\zZxl we _dljbg_kdmx k_Iv We_ d
F zdhjhldhaZfdgmlu_ Zkbgojhggu_ |Z[ebpZ hk\
kbff_IljbgqgZy GZ)phkaddl_evghclebglxd ebfhbdh d<l

LZ[ebpZ- L_ogbq_kdb_ o0ZjzZdl_jbklbdb Zkbgojhgguo
we_dljh”\b]zZl_e_c¢ jzZkkfzljb\z_ fuo \ ijbf_j_

lhdZaZzl_ev We _dljh™\b]Zl_ev
F F F
FhsghkPyd<I 7 14 10
Dhwnnbpb gl ihe_aghIh 0,82 0,85 0,87
Dhwnnbpb_gl fhsgfhklb 0,9 0,88 0,92
Dhwnnbpb_gl j_Z 0,48 0, 53 0,43
fhsghkid3

37



Li_ [m_Iky ih*h[jZlv we_dljhh[hjm~h\Zgb_ ljZgkn]|
eb 7ey hilbfbaZpbb we dljhkgZ[ _gby \ k _Ib azZ kq_|l
we dljhkgZzZ[f_pbb*hf "bnn_j gpbZevghc w\hexpbb

lj_ "~ _ q_f zZz~Zilbjh\ZIv f_|Ih™ “"bnn_j gpbZevghc \
Abfh \uy\blv \aZbfhk\yab f_""m we_f_glZfb k_1Ib

2.32Djbl_jbb wnn_dlb\ghklb

Djbl_jb_f wdhghfbgghklb ~Zggh]h \ZjbZglZ ko _ft
kem ZIl ijb\_~ ggu_ aZljZlu

?keb bah[jZablv aZ\bkbfhkNo\bZ2jZ{jZjhA Ih iHEmqk
ij_~“klZ\e _gguc \ ijbeh” _gbb :

< ljZn_ _kilv i_j_f _ggu_ Ij_o \b~h\

Z \oh~gu_ iZjzZf \ku £ j f ggu_ m dhlhjuo g_| jZ
<oh”gu_ i_j_f ggu_ \dexqZx!l \ k_[y \g_rgb_ b \gmlj_g

[ \g_rgb_ iZjzZf _liu 2#Zggu_ qglh fh gh ihf_gwlv
[jZIv gZ ]jZn_ \u”™_e_gu ihem bjguf rijbnlhf b ih~gZjd
f lju qlh gm gh hilbfbabjh\zZlv Hgb y\eyxlky \oh”guf
p_e _\hc nmgdpbb

\' \gmlj_ggb_ izZjZfl ljugkh g_ baf_gyxlky gZdjZr
gmlu Bo agZq _gby [ _jmlky ba kms_kl\mxsbo [Z[&bp
\Zgbb \u[jZgguo ljZgknhjfZlhjZz "\b]Zl_ey beb "jnklbo
g _lguo ihdZa(dnse c

Ebgbb ihdzZzau\lzxl \azbfhk\yav f_"m i_j f _gdglufb
dhechke ~h\Zl_evxgkgbdu\Zxlky iZjZf_lju

>ey mijZ\e _gby bkihevatMnhkyjfglheZevghc wlhexy
ghfbq_kdZy wnn_dlb\ghklv k_Ib hij_~ ey Iky ijb\h™ ¢
ju_ jZkkgblu\zZxl ih nhjfme _

— L?D DEKjm§ 1j2.1
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] ?2gxghjfZlb\guc dhwnnbpb gl wnrcomstbagidkglbghk -0l
\ aZ\bkbfhklb hl hljZzkeb
D+ “bgh\j_ f ggu_dZiblZevguconsgh gby
K+ °~ ]Jhrgu_| _dmsb_ aZljZlu
< k\hx hg_j_~v _" _lhrgu_ I_dmsb_ aZljZlu _lgv k
guo hlgbkeKglb&lhbfhklb ihl_jv we _dKpaawg_j]bb

KLK,E Kg jm.[ (2.12)

.fhjlbaZpbhggu_ higbke _gby jZkkgblu\Z Iky ih nh

KL 2 G2 E 302 jm] @1
I J, nx ZfhjlbaZpbhggu_  hlgbkengby \
D,D,xtklhbfhklb IjZgknhjfZlhjZ b donsi Zag2g_Hby azZ\b|
\u[jZgghlh ljZgknhjfZlhjZ b "\b]ZIl_ey
< dZg_kI\_ p_e_\hc nmgdipllh BUKR i ZRkI_jv wej_dlj
] b bk:

Ko L Kq U WaaE Wag jml (2.1)

]" Kyxklhbfhklv d<Il q we dljlcangt jEBbQh +
"W .tihl_jb Zdlb\ghc wg_jJbb \ N\GJ]1ZI| gmyZoy ijhfg ml
guo \ugbke gbc
"W tihl_jb Zdlb\ghc wg _jlbb \ ljZgkinhjiffZldhgZyg #Hhf
"mlhgguo \ugbke gbc
Ihl _jb Zdlb\ghc wg _j]Jbb \ *Xh]ZIl _eyo "W
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. ac
¢Was L | @

b@s 544

5? a

02ai* Ua
(2.15)
] ~xDI> "hwnnbpb_gl ihe_agh]h *_cklkodngt; *\b]ZI|_ey
JgrtghfbgZevgZy fhsghklv 2\lg]Zrlgyy dilbfbabjm_fZy
f_ggZy
n- gbkeh ~\b]Zkomst.c+
lhl_jb Zdlb\ghc wg_jlbb \ ljZgkphjfZlhjZzo "W

WasL zyxr g 0 (;O%EI—SI U ¢420% 0L d<q,
(2.16)

]~ " JootkmffZ ihl_jv ohehklh]h oh~Z \ Ij2ginhjfZlhjZo+
“JaatkmffZ ihl_jv dhjhldh]h adhetdZgby +
nitdhebq _kI\h 1jZgknhjddbshjh\+
8760tdhebq_kI\h gZklcbnst]h” +

L tqbkeh gZkh\ bkihevah\Zgby fZdkidohshfZ gHlljAfladb
q_lh \j_f_gb;\ ]h"
-dhwnnbpbigjll £ ggZy ijhf_"mlhgguo \ugbke gbc
Dhwnnbpbjgkkgblu\Z _Iky ih nhjfme _

L (2.17)
g1
1"S-ihegZy jZkq_lgZy fhsghklv [jZgknhjfg¢lZjy ithfg ml
guo \ugbke gbc
Sgi tghfbgZevgZy fhsghklv IjZgkhhjfrghhyzZhitbfbabjm_
i_j_f_ggZy
KmffZ ihl_jv ohehklh]h oh”Z \ |jZ&kbhknhziilg zid |~ j
dhjhldh]h aZfudi{gb¥kihjlgu_ oZjzZdl_jbklbdb dhlhju_
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[hjZ ljZgknhjfZlhjzZz <u[hj ljZgkkrh$fZdRed |ky gZ hkgl
\by

5 Ré’l“:?w“é 2.18)(
1"SgixjZkq_lgZy fhsghklv ljZzgkngjfihyhyzhilbfbabjm_fZy
f_ggZy
™grxkj_*gb_ ZdIb\gu_ fhoogdtklb =+
Daadhwnnbpb_ gl aZ]jmadb |jZgdnsthpfgZlgjZgk hl >
aZ\bkbfhklb hlikmfuine gghklb

lhegZy jZkq_IlgZy fhsghklv IjAgknhjfZlhjZ

5 L ¥20E X d<|l (2.19)

1" Jj tihegZy jZkq_lgZy Zdlb\gdyjfHsglgllw4jhf_"mlliggt
gbke gbc
Q tihegZy jZkq_lgZy j_Zdlb\gdyjfisghpRyvijhf_"mlhc
\ugbke gbc
JZkq_lgZy Zdlb\gZyPfhlsgt Klwmiiu we_dljhijb_fgbd
N ey |ky ih nhjfme _

P,= D* Py d<| ap.2

]1*" D-dhwnnbpb_gl jZkq_lghcifhsthkdB&y ijhf_"mlhgdkuo
e gbc |Z[ebgqgh_ agZg_gb_ ihemqgZ fh_ gdvnnj d&lbg
gh]l]h gbkezZ we dljhijb_fgbdh\
Jgrxtkj_"gyy Zdlb\gZy fhsghklv \ur_ nhjfmeZ
Hij_ ~ ey f wnn_dlb\gh_gbkeh wenydrjhijb rfigjddle\

:AEgA;'
JwL g pl, (2.21
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1" Jg~xrghfbgZevgu_ fhsghklb we_f_glh\
n-hjs__dhebqg_kl\h we_f _glh\jJ\ k digzzy ijhf_"mlhqgduo
e _gbc
JZkq_lgZy j_Zdlb\gZ@®,fihsghkfime _

35 L sag3d\zj 2.2

1" _kgb 10; Qg \ ijhib\ghf ke83dZsas3
Qkxkj_"gyy j_Zdlb\gZy fhsphtklygZy ijhf_"mlhgguo \i
gbc
ljb \ugbke _gbb agZq _gby kj ~g _c j_ZQ@lbigbb bhHs
\ ebgbgmzbghc "~bgbp_ 1Zd dZd \ gZklhys_ _ \j fy b
DI> Z ~ey hij_"* e _gby dhwnnbpb_glZ jZkqg_Ilghc khsc
ihevah\zZgby g _h[oh”bf Ih g_ bkihevah\ZIlv _]lh g_hijZz

3oL -g®BL -p ®A2 % d\Z] (2.3)

]* -exdhwnnbpb_gl bkihevah\Zgby
JgrtkmffZ ghfbgZevguo fhsghkl_c
tg3xtdhwnnbpb gl j _Zdlb\ghc \fdhsmgwykibhitbfbabjm fZy
f_ggZy
Dhwnnbpb gl bkihevah\ZgbmfjfZ\ ghfbgZevguo fhs
_klv kj_~gyy Zdlb\gZy fhsghklv Z dhwnnbpb_ gl jZ2Zd
"Z |ky q_j_a dhwnnbpb_ gl fhsghklb

233Fh” _ev ijbgylby j r _gby

< [hevrbgkl\  kemqgZ \ ih* _j°dZ ijbgylby j_ r _gbc

g _jZpbb \hafh guo Zevl_jgZlb\ j_ r gbc bo hp_gdj b
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gZlb\u Ijb \u[hj_ Zevl_jgZIb\ ijboh”blky mqgblu\ZIllwy [h
\hj_gb\uo Ij_[h\Zgbc b ke_"h\Zl _evgh hp_gb\ZIlvh\Zj
]bf djbl_jbyf OZzZjzdl_jghc hkh[_gghklvx j_rZ_ fuo k_]
bo fgh]hdjbl_jbZevghklv ihwlhfm ebpzZf ijbgbfZxdbf |j
olMblky hp_gb\zIlv fgh  _klI\h kbe \ebygbc bgl_j _kh\ b
jbamxsbo \ZjbZglu j_r_gbc

Fh~ _ev ijbgylby j_r_gby \dexqZ_ | \ k_[y aZ”~Zgm
we_dljhwg_jlbb b azZz*Zgm \u[hjZ we _dljhh[hjm~h\Agby
| jv we_dljhwg_j]bb nhjfmebjm_Iky ke _“mxsbf h[jZah
gbc hkgh\lguo iZjzf_Ijh\ "\b]JZl_e _c¢c b IljZgknhjfZlhjh'
fbgbfmf ihl_jv we_dljhwg _j]bb

Ka L Ky: Ra&A%HA ... & Kpa Ja g (2.24)

gZ "himklbfhf fghZ, aklIrZgghf h]jZgbg_gbyfb

Z = { §oR2%; § R § R—DAE . 5, R:5GE§, E

amq amgq;’ —pAHamqg’

.. DAL- . Boc-. : : _ :
ST Rﬁ, 316 Ramz, %5 R 96 E 37 E Jp; cos§ = 0.8;

Ea~ , ,
% cy PR >raz}ha s?

¢o

]’\_I&é@é&éé...&-f\_dlhjz \g_rgbo izZjdfjljh\ggu_
Kinan, z\gmlj_gghjZf lju ihklhyggu_
Sgs tghfbgZevgZy fhsghklv [jZgknhjfZlhjZz
Sqgi tghfbgZevgZy fhsghklv ljZgknhjfZlhjZ
Sqgi tghfbgZevgZy fhsghklv ljZgknhjfZlhjZ
Sqgi tghfbgZevgZy fhsghklv ljZgknhjfZlhjZ
Sqgi tghfbgZevgZy fhsghklv IjZgknhjfZlhjZ
Sqgi xtghfbgZevgZy fhsghklv [jZgknhjfZlhjZz
Sgi xghfbgZevgZy fhsghklv [jZgknhjfZlhjZ
24~ xghfbgZevgZy fhsghklv "\b]Zl_ey F

rrrr - - - ;-
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24~ xghfbgZevgZy fhsghklv "\b]Zl_ey F

24~ xghfbgZevgZy fhsghklv "\b]Zl_ey F

24z1xfhsghklv gZ]jmadb gZ Ebgbb

24z1xfhsghklv gZ]jmadb gZ Ebgbb

N J71,2,3xdhwnnbpdihel_agh]h ~_ckl\by "\b]JZI Fe_c F

gz1xdhwnnbpb_gl ihe_agh]h *_ckl\by gZ]jmadb gZ E

gz1xdhwnnbpb_gl ihe_agh]h *_ckl\by gZ]jmadb gZ E

cos3, cos3,cosx tdhwnnbpb _glu fhsghklb ~"Yb]EI| & dihirh
\_TkI\_ggh

AzZ"ZqZ \u[hjZ we _dljhh[hyiaBVNZglzy \ei[hjZ ~\b]ZI

ljZgknhjfZlhjh\ ba fgh _klI\Z Ze¢vtkjgXébggud”_ gZ[hj
agZq_gbc iZkihjlguo o0zZjgdl Hkghdd khhl\_Ikl\mxsbo
hilbfZevghDBljibl _jbb hij_~_ eyxlky jaZ~glybf hilbfbaZpbb
Jhihl _jv

~ " U ~
R 4% 4 ... & T4 34 L (2.25)

AZ"ZqgZ \u[hjZ "\b]ZIl_e_c

Fgh  _klI\h Zevl @2Zldy azZ”Zgb \u[hjZ "*\b]ZIl_ ey
gZ[hjb)iZkihjlguo agZq _gbc "\b]JZl e ¢ \dexqZxbdo g
ghk\b]Zl ey dhwnnbpb_gl ihe_agh]h ~_ckl\by b. dhw

& L 2ra'a ... T (2.26)

1" K 4;
2% +ghfbgZevgZy fhsghklv PXk]E]| gy
“+dhwnnbpb_gl ihe_agh]h ~_cklibkimjigizd ey
L PTEdhwnnbpb _gl fhsghklb "\b]Zl _ey iZkihjlguc
| tgbkeh \ZjbZglh\ \ ~"himklbfhf fgh™ _klI\_ Zevl _jgZlb
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Djbl_jb _HilbfZevghklb ~ey \u[hjZ-’thM\ZelLely(ybhil
fZevhyghfbgZevgZy fhsghklv?QNApd%Zdibamnbpb_gl thec ag
kiI\by HilbfZevgu_agZq_gby ghfbgZevghc fhsghklb \u

293 o< &, 2 & FLs&taald (2.27)
AZlI f gZ ihemq_gghf fgh  _kI\_ g ~hfbgbjm_fuo Zevl j
\u[hjZ hilbfZevghlh dhwnnbpb_glZ ih&%Pgkdh y_blkl\m
\by

NOOL ef5 ., v Raj An (2.28)

Hg \u[bjZ H&yiZkihjlguo "Zgguo MNbilblfZevguf®pZg_gbyf
ghfbgZevghc fhsghklb "\b]Zl _ey b dhwnnbpb _glZ ihe _
AZN"ZqZ \ul[hjZ ljZgknhjfZlhjh\
>ey aZ”Zqb \u[hjZ ljZgknhjfZlhjz fgh _k&hj Zevl
klZ\e_gh iZkihjlgufb ag@mfbgrydbghc fllosi¥k Djbl_jb _f
hiIbfZevghIélgj\u[hjZ ljZgknhjfZlhjZz y\ey |ky hilbfZeéevgrl
gZevghc fhsghklb

BV L *<rgq i0s DB 0R F L sata dJ (2.29)
]’\_55(3 ghfbgZevgZy fhsghklv ljZgknhjfZlhjzZ iZkihjlgZy

LZdbf h[jZzahf azZ”~Zqgb \u[hjZ "\b]ZIl e cfh gjlZzfpkn
ibkZlv \ ke _"mxs_f \b"_

0 &l P & F Lgsataald (2.30)
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O5&25 P a F lg S4ata aJ (2.31)

234Fh” _eb "Zgguo b agZgbc

Fhr _ev "Zgguo kbkl_fu ij_"klzZz\ey | kh[hc [Zam “
ghfbgZevgu_ agZqg_gby ~\b]JZl _e ¢ b ljZgknhjfZlhph\
azZgu ""m kh[hc

KijZzZ\hggbd we _dljh*\b]Zl _e_c¢c “he _g kh™ _j ZIv b
ghfbgZevghc fhsghklb DI> dhwnnbpb gl fhsghkidb b
p_ ij_"klZ\e _gu Zljb[mlu Wwig Zdhjohg\dd}zI| ev

LZ[ebpZ HibkZgb_ Zljb[mlh\ kijZ&hdgjhdZb]Z| ev

ljb[ml Lbi HibkZgb
ID Qbkeh\hc MgbdZevguc b _glbnbdZlhj al
Name L _dklh\uc FzZjdz "\b]zZl_ey
JOQRBEH4 Qbkeh\hc GhfbgZevgZy fhsghklv
KPD Qbkeh\hc Dhwnnbpb_gl ihe_agh]h ~_ckl
FRV3 Qbkeh\hc Dhwnnbpb_ gl fhsghklb
BULFH jm[ | Qbkeh\hc Klhbfhklv IjZgknhjfZlhjz

ljb[mIZflkmghklb IjZgknhjfAldyxlky fzZjdZ ghfbg:
fhsghklv dhwnnbpb_gl aZ]jmadb ihl_jb fhsghklbhijb
jhidhf azfudzgbb Z 1Zd"_ klhbfhklv\ IZ[®&blZ\e ggu_

LZebpZ tHibkZgb_ Zljb[mlh\ kijZ\hqgbdZ IjZgknhjfZIhj

ljb[ml Lbi HibkzZgb _
ID Qbkeh\hc MgbdZevguc b _glbnbdZlhj a
Name L _dklh\uc FZjdzZ ljZgknhjfZlhjZz
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6gl d<: Qbkeh\hc GhfbgZevgZy fhsghklv

Da Qbkeh\hc Dhwnnbpb gl aZ]jmadb

Joo d<I Qbkeh\hc Ilhl_jb fhsghklb ohehklh]h oh
Jda <l Qbkeh\hc Ihl_jb fhsghklb dhjhldh]lh aZz
P_gZ jmJ[ Qbkeh\hc Kihbfhklv IjZgknhjfZlhjz

ljh[e _fZ khojZzg_gby j_amevlZlih\ j_ rZ |ky k ilbfhs
Zevghc IZ[ebpu [Zau "Zgguo HgZ \dexqgZ | \ k_[y k\_
jZkq_1Zo Kibkhd Zljb[mIh\ Zjob\Z j _amevIZIlh\ ij "~klZ

L{ebpZ tHibkZgb_ Zljb[mlh\ j _amevlZIZ

ljb[ml Lbi HibkZgb_
ID Qbkeh\hc| MgbdZevguc b® glbnbdzZdax@Zibkb
Name L _dklh\uc| GZa\Zgb_ khojZg_gghc aZibkb
6gl d<: Qbkeh\hc| GhfbgZevgZy fhsghklv IjZgknhjfZlhj
KPD Qbkeh\hc Dhwnnbpb gl ihe_agh]h »_ckl\by 7\
KRV3 Qbkeh\hc| Dhwnnbpb _ gl fhsghklb “"\b]ZIl _ey
Da Qbkeh\hc| Dhwnnbpb_gl aZ\lpizadey
Joo d<I Qbkeh\hc| Ihl_jb fhsghklb ohehklhZlylkohZZIhjZ
Jda <l Qbkeh\hc| Ihl_jb fhsghklb dhjhldh]h aZfgkzZgH
lhjZ
K jm[ Qbkeh\hc| ?° _]h~rgu_ |I_dmsb_ aZzZljZlu ijb ghjZz
|Zpbb
Ca Qbkeh\hc| :fhjlbaZpbhggu_ hlgbke _gby
KQ Qbkeh\hc| Klhbfhklv ihl_jv we_dljhwg_jlbb
:ZaZ agZgbc \ ijh_dlbjm _fhc wdki_jlghc kbkl _f_
[Zau iZkihjlguo NZHgkiohjfZlhjh\ b *\b]Zl _e ¢ |Z[ebpu

amevlzZzlih\ Z 1Zd _ djbl_jb_djbu[hh¥f hlghkylky h]jZghb
ghfbgZevgmx fhsghklv we_ dljhh[hjm~h\Zgby
kiI\by dhwnnbpb_gl fhsghklb

dhvwnnk

235:e]hjblfu ijbgylby j_ r_gby
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celhjblf ijbgylby j r _gby khklhbl ba “\mo wlZih\
hilbfbaZpbb p_e _\hc nmgdpbb \u[hj we _dljhh[h]
hilbfbaZpbb bkihevah\Zg f _Ih® “bnn_j _gpbZevghghw\h
h[hjm~h\Zgby hkms_ kl\ey Iky kh]JezZkgh f_Ih m ijbgyll
\ img@I3.3.

;m~_f bkdZlv hilbfZevgu_ agZq_gby ghfbgZekgu
nhjfZlhjh\ 1Zzdbfb hqjEjgbqg_gdyjA\ _gkl\Z hibku\Zxslh
fh_ fgh _klI\h azZz~Zqb fbgbfbazZpbb wg jlhaZzZljZl \uihe
< |Zdhf kemqZ_ ghfbgZevgu_ fhsghklb lIjZgknhjfZlhjh
j_a ghfbgZevgu_ oZjzdl_jbklbdb ~\b]Zl e ¢ glh iha\
f ggu_ ba azZ”Zqgb hibbkbdiplbbv _ jZaf_jghklv

lhemqg _ggZy azZ”~"ZqZ hilbfbaZpbb j rZ Iky f _Ih”h
wlhexpbb [&bdfZ dhlhjh]h ij_"klZ\e_gZ \ iDphevmn lugblp
lu fhsghklb *"\b]4]bgbtz f jzZ\gufb | d g_p_e_khhJ]
ah\Zlv f _gvr__ agZqgq_gb_"ey we _dljhh[hjm~h\Zgby b
C0S3 = cos3 = cosg = cos3=0,8. AgZq_gb_ \aylh ba K2JZ\hqgbdZ

GZ \lhjhf wlzi_ j rz f az”~Zgqm \u[hjZb"\Z]gK nB yf
lhjz lhke \u[hjZ we_dljhh[hjm~"h\Zgby “Zesw dwo i
agZq_gbc i_j_kqgihllu\jd fwe dljhwg_j]bb Z ~Ze_ _ ijb\_-

Bkihevamy fh” _ev ijbgylby j r _gbc hiBRBZAgnglmxh \
jza®_ezZ fh gh khklzZ\blv Ze]hpalf*jDlguodZazljzl jHkm
gZ hkgh\_ nhjimlke "h\ZI|_ eMggklkh\ ijhf_ "mlhqguo agZ
imgd2Z wlh]h jZa”® _eZ

48



HagaToy

.

Britop-ommvasHEOTD- moygerme- 1D -samcs:
OEETaTETA] | eEfpaEEOre IEETaTETET
L
- oHCE T [0 -3 aIHEEH B
Brbop-onmmyameEera] [«

& - AT
Tparcopaaropal Tafmme-Gashl TaHHEIX

nomyzerse 1D 3amcn- EEIGOp SHITSHHH
BRIGPaHHOTO- mapamerpoE F, - KPD,
TpaEcHopuaTopa] C0EQ E HAHIEHEOH 3aIHCH]|

.

mowcE 1o 10 3anHcHE-
T2 Oas Bl TAHER|

pEEIIEI' CTOHMOCTH-

"| moTepe-saerTposEeprEE]
¥ l

BEIDOP'3 . PaCHeT TIPHESIeHERN-

napaerpos-APgy, APK3 B
ESE TSRO 3 armecHT| satpar|

ERIEOT Ha SEpaH
SHAMEHHA"
serTponoTpetTer |

Jbkmghd:e]hjblf jZkq 1Z ijb\_~ gguo aZzZljzZl

JZkg_| ijb\_~ gguo aZzZljzl \hafh"  _g ihke_\u[hjZ
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< jZa” hebkZg Ze]lhjblf f_Ih*Z “bnn_j _gpbZevgdc !
\ ~ g kjZ\gbl _evguc ZgZeba wnn_dlb\ghklb *Zgghhh f
|Z ¢1, 5, 15,1719, 2627] hif _qZ _Iky qlh dhebqg_klI\h ihimeypbc
gbkeh ihdhe _gbc \ _jhylghklv fmliZpbb \_jhylgfthhZl ked
NZ\NZIvky ijhba\Hghghhe gu \u[bjZlvky iml_f gbke _ggu
lh\ k mqgq_Ihf ki_pbnbdb j rZ fhc aZ”~Zqgb

;ueZ \ul[jZgZ k_Iv we _dlIjhRgE|v_pbygZ+t gZ ijbf_j_
[ueb ijhba\_~ _gu jZkq_lu jgZimendBEdubk\_~ gu \ IZZeby
T ggmx gZ jbkmgdZo < b < thl_jv ljZgknhjfinhjpwn \
"b]zZl _eyo 1Z[2bbzaZljzl Ke_~m_1| hif_Iblv qglh \bjZk
fZxl mqgzZklb_ ihl_jb \hagbdZxsb_ \ ebgbyo we dljhi_
gby b \gmlj_ggb_ ihl_jb \ ijh\h*gbdZo

lj _"klZ\e _gZ fh~ _ev [Zau "Zgguo kbkl _fu khklh
o0ZjZdl_jbklbd ljZzgknhjfzZlhjh\ "\b]zZl_e_ ¢ Z 1zd _ 1Z]
j_amevlZlih\

HibkZgu fh™ _ev ijbgylby j_r_gby \u[hjZ webdhikhh
s _ki\mxsbo Zevl _jgZlb\ iZkihjlguo o0ZjZdl_jbklbd gZ h
\e _I\hjyxsbo mkeh\ByX9) bZe]lhjbifbgylby j r _gby khkll
ba az”"Zqb hilbfbazZpbb b azZz”~Zqb ijbylby j r _gby
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3 JZajz[hldZ ijh]jZffghlh h[_ki_q_gby wdki_jlght

3.1

Fhr _ev “"Zgguo kbkl _fu

ij AklZ\ey |

ghfbgZevgu_ agZq_gby ~\b]Zl _e _c b
aZgu ""m kh[hc

GZ jbkmgd _

ljh_dlbjh\Zgb _kijZ\hgghc [Zau "Zgguo

kh[hc [Zam “

ljZgknhjfZIhjh\

ihdZaZgu Zljb[mlu kijZ\hqgbdZ Z

e cdhjhldhazfdgmluf jhihjhf

AH

\ajul\haZsbs gu_

dhwnnbpb_ gl fhsghklb

T

>:AH L>

M+ M+ [ B3 [n B3 s
—
=5

s

M+

L o e I I e K B o

M+

—
=

M+

—_
—

s

—
B

M+

YR vRESNSRSNSNRSYRNS N
Nl LML Ll LMD Lig) LT gl LD Ligl LIl Ligl Ligl Ligh

13

M+

T XAXKXKXKAKXKXAKAXK XX A

J

b

"AF
b <:H

L>

name
2A3M1-1000/8000 %114
2A3M1-1250/8000%514
2A5M1-1600/8000 Y114
2A3M1-2000/8000 Y114
2A3M1-2500/8000Y:114
283M1-3158000Y x4
2A3M1-3200/8000% 514
2A5M1-400/0000Y=14
2A3M1-4000/8000 Y114
2A53M1-500/8000Y-014
2A3M1-5000/8000% 5114
2A3M1-6308000Yx14
2A3M1-800/6000 Y114

ydeyxlky

gby klhb f(Riblvm @ied
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G

"AF

pnom
1000
1250
1600
2000
2500
315
3200
400
4000
A00
5000
530
800

fZjdz

kpd
0.958
0.963
0.965
0.965
0.969
0.947
0.965
0.953
0.969
0.956
0.974
0.955
0.955

>

JF

\aju\h[_ahiZkgu_

cosf
0.89
0.89

049
0.91
0.9z

0.9
0.91
0.91
0.9z
0.9z
0.92

0.9

049

K :BJ

1< <D

price
10500
11500
12500
15800
17600
MULE
23600

7200
24700

7B00
ZBR00

g200

8300

km@hdKijZ\hqgbdZ we dljh?\b]Zl e _c

'H
tH-

ljb[mlZfb 1Z[eltpah\uo 1jZgknh|fZ6h16,\20, 35, 110, 150,

ghfbgZevgZy fhs

ihl_jb fhsghklb ohehklh]h BhA.


https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php
https://online-electric.ru/dbase/adkz.php

4—T—h - id name snt kz pxx pkz price

S oFe 1 OM4B 4  MULL 0055 014 NWULL

4 oF X2 THC10E04 10 MUEL 002 027 MULE

% X 3 OMI06 10 MWULL 0.09 0.3  MULD

JoFc X4 TW-25A0-¥100M 28 hULL 0115 0.6  MULD
Jbkm@RdKijz\nqglgAgknhjfzHh ]

LZ[ebpZ khojZg_gby j_amevliZIih\ ij "klZ3e _KHFZ
\dexgZ | \ k_[y k\_~ gby h ijhf_"mlhgguo jZzkq_IZo

id name snt kpd cosf kz pxx pkz © ca cn

Jbkm@BdKhojZg _ggu_ j _amevliZlu

:ZaZ agZgbc \ ijh_dlbjm_fhc wdki_jlghc kbkl_ f_
[Zau “"Zgguo ba kijz\hqgbdZ lIjZgknhjfZlhjh\ KkijZ\bqggl
pu jZkqg_Ih\ j_amevlZlh\ Z 1Zd _ djbl_jb_\ \u[hjZ

D djbl_jbyf highkylky h]jZgbg _gby gZ ghfbgdev
ljhh[hjm~h\Zgby dhwnnbpb_gl ihe_agh]h ~_ckl\by dh

3.2 <u[hj b h[hkgh\Zgb_ kj_“u ijh]jZffbjh\Zgby

>ey j_ZebaZpbb ijh]jzffgh]lh h[_ki_gq_gby bkhhev
]jZffbjh\Z @b MySQL, Open Server.

=eZ\guf nzZdlhjhfJyaalvdedy |ky ijzdlbgghklv JGY ij._
_ I kj_"~kI\Zz ~ey [ukljhlh b wnn_dlb\gh]lh j_r_gby ildklZ
Ibgq_kdbc o0zZjzdl_j JGJ h[mkeh\e_g iylvx \Z ' gufb bZjz
pbhgghklvx ijhklhlhc wnn_dlb\ghklvx [_ahiZkghklvx

Lzd PHPjZkijhkljzgy_ Iky [_kiezZlgh qlh g_ \uau\Z
JbkljZzpb_c ijhrmMHdlhgv \Z gh_ ij_bfnPslPkéd\hdexqZ_Iky

JM\b d_2 ©>\PHRI§G_ y\ey Iky gb dhfibeylhjhf gt b
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jhf Hg yl\ey Iky ljZzgkebjmxsbf bgl _jij _IZIlhjhf LZdh_
dZPHPiha\hey | h[jZ[Zlu\ZIlv kp_gZjbhukhdtkd ZK O gk | v
JGJ j _Zebah\Zgu f_oZgbafu [ _ahiZkghklb gZoh”ysb _
fbgbkljZzlhjh\ ijb ijZ\bevghc gZkljhcd_ JGJ wlh MM _Kk
gmx k\h[h"m ~_ckl\bc b [_ahiZzkghklv JGJ fh _| jZ[hl
[ _ ahizkghf j_"bf_ dhlhjuc h]jZgbgb\Z_ | \hafh ghklb
ithevah\zl_eyfb ih jy*m \Z guo ihdZaZl e ¢ GZijbf_
fZdkbfZzevgh_ \j_fy \uiheg_gby b bkihevah\Zgb_ izfyl
jZkoh” iZfylb hljbpZl_evgh \eby | gZ [ukljh”KlckdMZ |
guc gZ[hj nmgdpbc JGJ \oh”bl jy®» gZ”~_ "guo f_oZgba
lZzd" _ kh\f_klbf k fgh]bfb ijbeh” _gbyfb g_azZ\bkbfuo n
e _]J]dh bgl _]jbjh\Zlv _]h k aZsbs ggufb I _ogheh]bjyfb
pbb>jm]h_ ij bfms_klI\h aZdexqZ |ky \ Ihf qglh bkoh?
JGJ g _evay ijhkfhlj_Iv \ [[Zma_j_  ihkdhevdm kp_gZjt
hlijz\db ih aZijhkm ihevah\Zl ey J ZebaZpby JGIJ gZ
\jZsZ | ihobs gb_ g Iljb\bZevguo kp_gZjb_\ ihevah\zZl

Ihkdhevdm JGJ y\ey |ky \kljZzb\Z fuf yaudhf kg |
| evghc ]b[dhklvx ih hlghr_gbx d ihlj_[ghklyf jZajZ]
hfuggh j_dhf_g”m_Iky bkihevah\AHML khq KzZIgihfk”
ohf bgl_]jbjm_UavaScriptWML, XML b *jm]b_ yaudb Djmf_ |
jhrh kljmdImjbjh\Zggu_ ijbeh  _gby JGJ e_]dh jZkrbjyxX
Abfhklb LZd ~_ g | ijh[e_f b k aZ\bkbfhklvx hl [jZma
hlijZ\dhc deb_glm kp_gZjbb JGJ iheghklvx dhfibebjm>
jZ < kmsghklb kp_gzZjbb JGJ fhlml i_j ~Z\ZIvky mx[U
a_jzZfb Ilhkdhevdm JGJ g_ kh”_j bl dh”*Z hjb_glbjh\
web-k _j\ | ihevah\Zl_eb g_ h]jZgbgb\zZxlky hij "PHP gc
jZ[hlzgRAZdblo j\_jd& dpache, Microsoft IIS, Netscape Enterprise Server,
StrongholdbZeus.

SQL - nhjfZevgagcijhp_"mjguc yaud ijh]jZffbjh\Zgby
fuc "ey kha”rZgby fh”bnbdZpbb b mijZ\e _gby *"Zggu
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mijZ\ey fhc khhilI\_Ikl\mxs_c¢ kbkl_fhc mijZ\e IgbpmiZa
s kI\Z g kfhljy gZ gZebgb_ "bZe dlh\ b jZaebqglgc \
kKI\_ k\hzf | StaZijhkhA]lml [ulv “hklZlhggh e_]Jdh i_j
hrghc KM;> \ Ajm]jmx GZebqgb_ klZg~Zjlh\ b gZ[hjZ
khf_klbfhklb b khhi\_IklI\by dhgdj_1g®Q@L h[Zebj®dgpy btbf n
klZzg”~Zjlm Ihevdh kihkh[kI\m_| ©klZ[bebaZpSQt pdud:
lizffbkl hibku\Z | Thevdh Ih dZdb_ "Zggu_ gm ghhba
\Zlv Lh dzZdbf h[jZahf wlh k*_eZlv j_rzZ_ | KM;> g _it
[h1dSQL-aZijhkZ

>ey j_ZebaZpbb ;> [ueh bkihevah\RgPMyAdnemh
PHPMyAdmin2 wlh Y‘ijlbeh  _gb_ dhlhjh_ jZkijhkljzgy _ Iky
dh*hf gZibkZggh weZijhijudfbjh\Z§HRb ij ~klZ\eyxb
[hc \-Hgl _jn_ck "ey Z~fbgbkljbjh\My$RL. RHRMYAdmMIn *ey
jZ[hlu k [Zahc “Zgguo gm _g [jZma_j dhlhjuc b [m~_
\k_ dhfZg”u < dZq_kI\_ yaudZ jZ[hlu k ;> bkihevam
SQL

OpenServertkh\j f gguc ehdZevguc k _j\ j 2SHQ 6H
ba k_[y 1Zd gZawAMP fdicfie _dk kmlv dhlhjh]lh fh gk ih
rbnjh\db wlhc Z[[j_\bZImju

-Windows? hi_jZpbhggZy kbkl_fZ 72ey jZ[hlu \ dhlhj
NZgguc ehdZevguc k_j\_j

- Apache2 web-k _j\ _j dhlhjuc ©ih*rgbfzZ Iky?2 ijb aZim]
Open Server,

-MySQL 2 hqg_gv ihimeyjgZy kbkl _fZ mijzZ\e _gb¥w [Z
lhjZzy y\ey Iky h[yaZl _evguf mkeh\b_f “ey jZ[hly fgh]b

-PHP2 bgl _jij _IZIlhj k_j\_jgh]lh yaudZ ijh}jzffbjh\Zg

Wlhl ehdZevguc k_j\ j ihalhey | \ gZkljhcdZo
kdhevdbo \zZjbzglh\ $SDFKH 3+3 0\64/ b “"jm]bo dhfi
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3.3 KljmdImjZ bgnhjfZpbhgguo ihlhdh\

ljb ijh_dlbjh\Zgbb wdkibklghc ZgZeba ko_fu fgnl
guo ihlhdh\ ihal\hey | mdZaZlv k\yab fh*me_c ijh]Zzff
_fhc bgnhjfZzpbb GZ hkgh\_ ko_fu ijhbkoh”bl jZajZ[hl
"mdlz jZajZ[Zlu\Zxlky fh meb ijh]jZzffu bo \azZbfh”"_c
ju aZsblu bgnhjfZpbhgguo ihlhdh\ i_j ~"Zxsbo gZ4b[h
fZpbx hjl]Zgbamxlky |j_[h\Zgby d kljn<dI|jdp4 Z [ tine_f
wdki_jlgkckl f  k\lyav bgnhjfZpbhgguo ihlhdh\ ij_ 7*klZ
3.4.

SAIINOC HA aBTORHS ITHE
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NEIVIETATOE TToacHcTeMa 0DBRICHEHHH

JbkmghdaKo_fZ bgnhjfZpbhgguo ihlhdh\
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34 ljh _dlbjh\Zgb_ wdki_jlghc kbkl_fu
341HibkZgb_ hkgh\guo fh*me_c¢ b \azZbfh”_ckl\b_

JZajzZ[hlZggZy wdki_jlgZy kbkl_fz \dexqZ_| k k_
ihjlguo oZjzd!l_jwe&lkddjh*\b]Zl _e ¢ b ljZgknhjfZlhjh\ |
fh*me _c¢c fh”mev Z\lhjbaZpbb fh”"mev \\h*Z ~Zggwo
khojZzg_gby "Zgguo fh"mev Z~fbgbkljbjh\Zgby fhkZme
\hqguc fh*"kKevfZ \aZbfh”_ckl\by \kijo MKlZhe g@Z gZ jb
3.5.

L 4

MOOVIE EEOTA MOTYIE
A A HHEBIN AETOPE=3 ITETE

Y

¥ ¥ ¢

MOIYAE pacdeTa — MOIYIE CIIp 3 BOWEEE
2 TMHHHCTPHP 0B HHA MOTVIE

r

| MOIYVIER COXPAaHS-

&

MOOYIE ERIEOTA
AAHHBIN HEA JAHHBX

JbkmghdKo fZ \aZbfh” _ ckl\by ijh]jZffguc fh*me

342Fh”"mev Z\lhjbaZpbhb

FhAmev Z\lhjbaZpbb iha\hey | jZ[hIZIv k ijh]pZff

gbkljZlhjz Ko _fZ jz[hlu fhAmey ij_~klZ\eJd g2y Z "fdkgm
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kljZzlhjz iha\hey | ijhkfzZljb\ZIv ~h[Z\eylv m~Zeylv b
m~rZeylv khojZg_ggu_ aZibkb j_amevliZIh\ jZ[hlu Z |Z
\oh~zZ J_ "bf ihevah\Zl _ey i_j \h”"bl gZ hkgh\ghc fh m

- . L Ty
{M OoNEsCEATENE ) {H_ bafin c naponem _’:'J
o MOOYnh BECAA JaHHBXE R -

IRPETL

I POrTL

MOV ABTOPITE AL

e b

OTEAT B JOCTYNC THRTTREPALICTIHC JOCTYINN

- MOOVAE BHMECHA JaHHBIX MOAYIE
AN MHHHCTRHpODAaHEA

JbkmghdKo fZ jzZ[hlu fhAmey Z\lhjbaZpbb

343Fh"mavh”~Z ~"Zgguo

Fhmev \\h~Z "Zgguo ij_"*"gZagZq_g ~ey \\h*Z g_1I
jZkg_1Z mkeh\bc ihbkdZ hilbfZevgh]h wé®_ dlp hlihgimk
ke "mxsb_ iZjZf _lju gZ]jmadb gZ ~\b]Zl _ev b iZj
j_gpbZevghc w\hexpbb D izZjzf _|jzf f _Ih*Z ~“bnn_j ¢
hlghkyNPytdhebq_kI\h ihinGgypdhebq_kl\h ihdhe_gbc
g _h[oh”bfh k] g FbtldVddwnbpb gl frétZghbwnnbpb gl k
sb\Zgby Dhwnnbpb_gl fmlZpbb az”~Z Iky \ ij_~ _ekKo
ithevah\Zlv agZq_gby > @ >bZzZiZzahg dhwnnbpih gl
f g"m_Iky bkihevah\Zlv kj_"*g__ agZq_gb_ ij "KiZ\kZ
gZ gZ jblkBmgd _
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L 4

NonL30BaATEND e f
TRApIL
MOOYIE ABTOpHIAHH
TR

BBOI SHAHCHI

MOIVIE BEOTA SHAYMCHHA
JMAHHBIY 1ne p-l.T.\-lL‘II:IIbl?q MOAYNE pacHeTa
HETTPABHILHBIT BBOJ [ Tunrpupmwuuﬂ o0 OLIHGKX
MOOYAE BHEOOA CApaBoY HE MOAYAL
OaHHEE

JbkmghdKo fZ jZ[hlu fh mey \\h*"Z ~"Zgguo

344Fh™"mev jZkq_|Z

Fhmev jZkq_1Z y\ey |ky hkgh\guf b ijhba\h”kl \|

g_lu ijhf_"mlh@¢ghilogh\guo iZjZf_Ijh\ ihbkd hilbfZelwgh
jm~h\Zgby Ko_fZ nmgdpbhgbjh\Zgby fh *mey 38j8.7klZ\e

MOAYIE BEOHA MOZYIIE COXpaHEHUA
NaHHEX

»

MACIOPTHIC XAPAKTCPHCTHKH

napaMeTphl s PE3YILTAT PACUETOB
pacyeToB l ' I

PE3VILTAT PACUCTOB,

Harpy304HbIC
JAuarpaMmal MOIYIIb pacteTa

[y
olrHOKa nHopmanHs 06 omubkax

h 4 l

MOAYIEL EHEOHA CIPEABOYHHE MOTYIL
NaHHEX
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JbkmgRBdKo_fZ jZ[hlu fh mey jZkq_IZ
345Fh*mev khojZg_gby ~Zgguo

Fhmev khojZg_gby ~Zgguo ijhba\h”bl khojZg_gb
\ ki_pbZevgh kharZggmx |Z[ebpm [Zau “Zgguo dhlhjz
j_amevlZliu jZKWghphkk jZ[hlu bah[jZ _g 3Z jbkmgd_

MOOYIE PacyeTa COPAaBOYHEH MOIYIE

pPesYALTATLI padoThl undopmalHs 00 OIHOKax

Yy

MOIYIIb COX]PaHEHITA
JaHHbIX

OLIHOKa

coxpanenue B 6 /
v P A > tabnuna B >

\«COX‘paHeHHB}}
MOOYIE EEHIEOTA

OaHHEIX

JbkmghdKo fZ jZ[hlu fh*mey khojZg_gby *"Zgc

3.46Fh~mev Z~fbgbkljbjh\Zgby

Fh"mev Z~fbgbkljbjh\Zgby "hkIimi_g Ilhevdh \ j_ Db
Hg ihalhey | "h[Z\eylv m~Zeylv ijhkfZljb\ZIv b j["Zc
ebp_ [Zau "Zgguo kh” _j Zs c¢ kijzZz\hggbd ih ~\b]gl_e
gu_ aZibkb LZd _ ~Zgguc fh"mev j Zebam_| kf_gm
Ko fZ jZ[hlu fh mey ij_ _~klZ\e 3dd. gZ jbkmgd _

59



MORYIE Daiin ¢ Tabnuua BJ
ABTOPH3Al MK Hapolem HCITHCOKS

3 A 4

HOBLIH Mapoib

NOATBCPAACHHC JONYCKA MPOCMOTP Tadauuepl b1
vivy
nodapiIeHuE
MOIVIIb
AY YAanCHue
AIMITHHCTPHPOB aHIA
PCIAKTHPOBAHHE

7 S I n

CITHCOK 3aNUCCH -

Tabnuua B
yIAJICHHE 3aITHCH a 5]
| (COXDAHEHHEH
OHIHOKA midopmatsg 06 omHdKax

MOZYIE BEEHEOTA CIPABOYHELR
OAaHHEX MOIYIIE

JbkmghdtKo_fZ jZ[hlu fh*mey Z~fbgbkljbjh\Zgl

347Fh"mev \u\h~Z "Zgguo

Fhmev \u\h~"Z ~"Zgguo hj]JZgbam _ | \u\h” j _amevl
fhgblhjz \ \b~_ kibkdZ \u[jZggh]h we_dljhh[hjm~ "h\WZgb
dhf fZjdb "\b]Zl_e_c b ljzgknhjfZlhjh\ k bo oZjzdl_jb
Ijb\_~ gguo aZljZl \\h~ylky ghjfZlb\guc dhwnnbpbb gl
gh\j f ggu_ dZiblZevgu_ \eh  _gby ZfhjlbazZpbhgdu _
klb we _dljhh[hjmtRZ\&Zgby wlihl fh*mev \oh”yl j amevlZ
rZlh\ \ \b~r_ "~ |ZebaZpbb ih bg*"b\b”*Zf b *_|1ZebaZpbb
glhJu ijhkfzZljb\ZIv ijhf_"mlhqgu_ agZqg_gby \u[bjZ_fu

lihp_kk jZ[hlu fh mey bah[jZ 341gZ jbkmgd _
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MoIYTE
AMHEHCTPHPOBAHH

MOIOYNE pacHeTa

—

PEIYALTAPLI PAOOTL MOAYRL COXpAHEHHA

HaHHEX
ollmbKa Mooy b
LA ] aBTOpH2alHH
cnpapoyHER Mogyne [~ |
MOIVIIL BEIBOIA
Jamm IC'I..'!'EII'II.lI+ p}'HUlHJ,‘J-.‘I BO [TOILIOBATCTO

COXPAHCHHEIC 3AITHCH

~
rabnnua Bl
HCOXPAHEHHER

Jbkm@Htl+tKo fZ jZ[hlu fh*mey \u\h~Z ~Zggu

348KijZ\hgqguci*"mev

KijZ\hgguc fh"mev hkms_kl\ey | khijh\h "~ _gb_ ij
ithr"kdZadzfb ijb jZz[hl_ k ijh]jzdfhgljhlebjnhgl khhi\_1kI\
A gguo agZQ@lghZ[hlZ ihdZaZgZ 312.jbkmgd _

MOIYIE
AIMHHHCTPUPOBAHH

CripaBOYHBI MOTYIH

MOAYIE COXPaHEHHA

™~
NAaHHEX
MOIYIE
N 1478
AETOPH3ALHH

undopmannsg 00 ommdkax

® cnpaBoYHEE MOOYIL

TCOPHUTHYUCCKHC CBCIACHHA,

PYKOBOJACTBO NMOIL30BATCALIO
> MOAVIE pacHeTa

MOOYIE BEEIEOIA
HaHHEIX Ly

A

MOOYIE BEOLA
OaHHEX

JbkmghdzKo fZ jZ[hlu kijZ\hggh]h fhAmey
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35 Ilhjy~rhd jZ[hlu ijh]jZffu
351Qbke_gguc wdki_jbf_gl

< ijh]jZffm J[ueb \\_~ _gu bkoh”gu_ iZjzf_Iljh\ gZ]
ba "\b]JZl e ¢ qbkeh ihimeypbb fZdkbfZevgh_qglgkeh
lu fmlZpbb b kd)_sbX{jgbydb gZ hk\ Ibl evgu_ ebgdb
ljhwg _jlbEZd ihdZazZgh g3.13kimkged gZ Zlby dghidbh©H
Ablky nhjfzZ \u\h”*Zz

MonHaA mMowHocTb Py yecTporcTBA(HArpyIKM Ha NpuBoa), KBT
AeuraTens Mz OeuraTens MNz2 AeuraTens MNe3

30 12 24

Harpyzka Pp ocBeTUTEeNbHLIX NHHUA, KBT
| NKHKA Il NKHKA

20 30

HauyansHble NapameTpsbl
cospi COSOHAH KN4 Had I knai h kg C0 — CTOMMOCTE 1KBT™ 3NEKTPOIHEDTMM, PyD

0.8 0.8 0.4 0.a 04 2.4

MapameTpbl veToaa auddepeHUHANLHOW 3BONIOLIMH
NP Gmax F cr
10 4 0.5 0.5

Jbkmghd+<\h” bkoh”guo "Zgguo

J amevlZl \ \b~_\u[jZggh]h we _dljhh[hjm~Ah\Zgby ihd:
\u\h”rylky kibkdhf fZjdb ~\b]Zl_e_c¢ b ljZzgknhjfZlhjE\ k
jZdl _jbklbdZkleb aZihegblv ihey \\h~Z ghjfZlb\gh]mn dl
n_dlb\ghklb _~bgh\j f gguo dZiblZevguo \eh  _glc

gbke _gbc \ujZ gguo \ ijhp _glZo dhlhju_ mklzZgh\e
ljhi_j _~"Zgb we _dljh*\b]JZl _e _c¢c b kbeh\[ph Iin[ hijm{5BfiZyg
jZkkgblzZ 1 ijb\_~ ggu_ aZljzlu Klhbfhklb we _dljhh[h]
f ggu_ dZiblZevgu_ \eh  _gby baf jyxdkyb\gZeggZy fhs
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AMDb]zl_ey b ihl_jb fhsghkl_c baf jyxlky
ljiZgknhjfZIhgz:+

Pex/neTaT OETanuzala No WHAWBKHE M OeTanwaauuna no nok

CTOMMOCTE NOTEpE ANBKTROIHEPMMK Cn = 320401.31 py6
MOTERW SKTYEHON IHEPMM B ABKraTENAX A3a 8. = 0.12 kBT™
MoTEpM aKTHEHON IHERMAW B TRaHCHOpMAaTOpa AZa. T = 128160 .41 kBT™

MapameTpbl ANA NofcyeTa aTpar

EH K, G PT, % Fa, %
0.12 10000C = 13
JAdsurartenu
Mapka HoMMHaNEHAA MOWHOCTE,  KoadduUMeHT nonesHoro Koathdument
Me aBurarens KBT AelcTBMA MOLHOCTH
1 AAC22IMEY3 34 0.81 0.5
2 BAD-62-2 17 0.87 os
3 AAZ1E0MA Y3 27 0.835 0.81
TpaHcchopmaTopbl
Mapra HoeMHHaNLHan MoTep MOLHOGCTH MoTepH MOLHOCTH KOROTKOrG
Mg TpancdopmaTopa  MOLWHOCTE, KBA XOnocToroe xona, kBr saMblKaHuA, kBT
2 TM-63 63 0.22 1.28
5 TM-25 25 on 05
5 Th-40 40 015 0.s8
T TM-63 63 0.22 1.28
4 TM-160 160 0.41 265
3 Thi-40 40 015 0.53
1 Thi-400 400 0.a3 25
Jbkm@Hd+Kibkhd \u[jZggh]h we _dljhh[hjm~h\Z¢
>ey jZkq_I|IZ ijb\_~ _gguo aZljzl

wnn_dlb\glokikb _"~bgh\j f ggu_
ZfhjlbazZzpbhggu_ hlgkekeljgdlgknhjfZlhjh\

kmgd

jbkmgd _\ ihe_ ©Blh]h®
63
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NEHMAM  CHEYaTh AETANIELM:

CTOMMOCTL ABMraTens,
pyo

91000
20000

70000

CTOUMOCTE
TpaHcthopmaTopa, pyé

89000
61000
85000
89000
30000
ga000

130000

Z ghf

\WhAylky ghjfZlb)
dZiblZevgu_ lukhjm§b

b ey h[h
43% b klhbfhklb we_ dljhh[hmZihehglgygu_ ~Zggu_ ihdZa

GZ ZIv gZ dghidmJoamewZIZjZkg 1Z bah]



UToro

3aTparTe 3980684 31 pyd

Jbkmghd+JZkq | ijb\_~ gguo aZljZlI

J amevlZlhf jZkg_lgh]h wdky jlkfy gkly]jZffhcul
[hjZ we_dljhh[hjm~h\Zgby b jZkq_I| ijb\_~ _gguo aZljzZlI

352J3mdh\h~klI\h ithevah\Zl_ey

Wdki_jlgZy kbkl_fzZ jzajzZ[hlZgZ gZ | _klh\hf kZcl _
hkms_ kl\ey |ky \ ehdZevghf j_ "bf_ ~eYmenBenekihevam

QlhJu gZqZlv jZ[OHZh¥ kgm gh

-kha~zZlv "hifZigl\ ©2SHQ6HUY BagriGcRPDLQV?2

-aZ]ljmablv bkoh™dilci dhgdhc kbkl fu \ kha”Bggmx
j_aZimklblv 2SHQ 6HUYHU

-gZclbhbdjulv k\hc\kB¢f _gx ©Fhb kZlkdkimghd.

KZcl [m”_| aZiimdmag \j]  dhlhjuc mklndgihégZghbk

BoeNb Eaaaaa s & 27

JbkmghdtKZchpriloc\ih "f _gx ©Fhb kZclu?

Ilhke aZ]jmadb kljZgbpu \ [jZma _j_ ihy\blky hdgt
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<oh” \ hkgh\gmx gZklv \ j_"bf_ihevah\Zl_ ey

Ilhke aZimkdZ mklZgh\e_gghc ijh]jZffu \u m¥b”"hb
azZzggh_ gZ jdXKmgey \oh”Z \ ijh]jzffm \ j_"bf_ YheVah\
\ ihe ©Bfy ihevabsef|l ©dyjheuser,gZ fbl_ dghidm ©<oh”
\ j_"bf_ zZ~fbgbkljzZlhjZ hkms_kl\eyadrig ik jhfe gddi23

Mapone:

Bxog

Jbkm@Hhd+tHdgh \oh”Z

Ihke_ mki_rgh]lh \oh”Z hldju\Z_|ky hkgh3.48). Hgdgl
yley |ky p_gljZevguf a\_ghf ijh]jZzffgh]h bgl_jn_ckZ b
gZ \uiheg _gb_[hevrbgkl\Z ~ ckl\bc

MonHaA MolHOCTL Py yecTpoRCTBA{HArpy3ku Ha npueoa), KBr
Herratens Me1 HeuraTens MNe2 HexraTens MNe3

30 15 24

Harpyaka Pp ocBeTUTeNbHLIX NWHWA, KBT
| NHKA Il TAHKA

20 30

HayanbHble napameTpbl
cosipi COSP HEH KN Had I KA ki knai C0 - CTOMMOCTE TKET™ aNeKTpoaHepmMI, Py

0.8 0.a 0.9 0.a 0.9 2.5

Mapametpsl MeToaa AudrpepeHUNANLHOA 3BONHOLWH
MNP Gmax F cr

10 4 0.2 0.z

Jbkmghd Hkgh\gh_ hdgh

G_h[oh”bfh aZihegblv ke_"mxsb_ ihey \\h*"Z gZ
b izjzf _lju f_Ih~Z ~bnn_j_gpbZevghc w\hexpbb
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"bnn_j_gpbZevghc w\hexphbthdlhgelky | ky\h ihinbgy g b
ebg_klI\h ihdhe _gbc dhlhjh_ g _h[oh/bifdhkyngb pth hgZ If
pbbCr tdhwnnbpb_ gl kdj_sb\Zgby Dhwnnbpb_gl fmlZp
eZl®, @ j_dhf_g m_Iky bkihevah\Zlv agZq_gby >b
~glzZz kdj_sb\Zgby > @ j_dhf_g"m_I|ky bkihevah\Zl
GZ Zlv gZ dghidm ©Hd?2 |Ijb \\h*_ ~himklbfuo agZt _ gt
\Zxlky kbg _c¢ jzZzfdhc \ ijhlb\ghizkgemcgzdzd ihdZazZgh ¢

1" iZjZA tlghwnnbpb_glZ fmlZpbb [hevr_ b kih”™ _
fh_ [md\ _ggh_agZq_gb_

MonHana MowHocTL Py yeTpoAcTBa{Harpy2kM Ha npueoa), KBT
JEHrETEND M2 1 ABMraTens Me2 JEWraTEND M23

30 15 24

Harpyzka Pp ocBeTUTENLHLIX NTUHUA, KBT
| TMHKMA Il THKAA

20 30

HayanbHbIe NapameTpbl
CDSEPi COSP HaH KNg Had | knai b kAl Z0 — CTOMMOCTE TEET™ ANEKTROIHETMM, pyﬁ

0.a 0.8 0. 0.8 0.4 2.8

Mapametpbl MeToga augpepeHUMANEHONA 3BONIOLIMMK
NP Gmax F cr

10 4 | 3 | 05

Jbkmghd <\h4 g “himklbfh]h agZq_gby

<u[hj we_dljhh[hjm~h\Zgby

KgZqZeZ g_h[oh”bfh aZihegblv \k_ ihey fh*mey \
jZkkgblZgu ihl_jb hilbfbabjh\Zgu f_Ih~"hf ~“bnn_j _gp
khleZzkgh Ze]lhjblfm ijbgylby j_ r _gby \u\_~ g kibkhd 1Ij
]Zl e c k bo iZkihjlgufb ozZjzdl _jpkidthdZfHd g Hiddd ©p
kmgi8d8 > |Zebazpby ih bg”b\b”Zf hkms_ la§&y Igh
ij_~u”“msbo whaihyZ bg”~b\b”"Z iha\lheyxsbo h[hkghWZlI
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_klv fh*mev h[ty&g jdkangd _

ijbf_j_
+4.

bg"b\b~rZ k jZaf _jhf ihimeypbb jZ\ghc

[ETANU3ALMA N0 MHAKEMI 3K

PesyneTaT
1 uHAMBKA

Gi nai naz

1 0.89000 0.50000
ul 0.853000 0.86500
2 0.53000 0.586500
uz 0.83000 0.8&500
3 0.85000 086500
u3 0.85500 0.85000
4 0.85500 0.85000

> |ZebaZpby ih

nas3

0.85000
0.85000
0.55000
0.86500
0.8&500
0.50000

0.50000

JeTanuzauma no NoKoNeHKARM

PHa 1

33.70787

34 65789

34 65769

34 65789

34 BETEY

36 25659

34 B5TEY

PHp 2

1874000

17.83645

1783645

1672113

17 83645

17 83645

17 83645

ijbf j ~ 1ZebazZpbb ih

CKavaTb AeTanu3aL Mo

PHAZ

28.23529

28.23529

28.23529

26 43867

25 25529

25 25529

2823529

SHT 2

42.13483

4543132

4343132

43.83508

43 88808

43 88808

43 88808

SHTE

2343730

2343730

2343730

2343750

2543750

2543750

2343750

SHTE

35.29412

35.29412

33.29412

33.39897

53.39897

35.04403

3504403

b dhe

Jbkmghd > _lZebaZpby ih bg*b\b"Zf

ihdhe gbyf hkms_kl\ey | ijhkhhlj
sbo wlZih\ \u[hjZ bg~b\b”Z \ ihdhe _gbb qlh

ij AhklZ\

iZkq_lgu_ agZq_gby iZjzf ljh\ we_d3jhhpkjmgh\Zgbyijl
A 1ZebaZpbb ih ihdhe lygVi\bey k jZaf jhf ihimeypbb

dhebg_kI\hf ihdh&e gbc

PesyneTat

1 noKoneHue

NPi

1

2

nat

0.85000
0.53000
0.50000
0.67000
0.56000
0.82000
0.53000
0.52000
0.86000

0.51000

naz

0.80000
(0.88000
(0.53000
0.85000
0.51000
0.90000
(083000
0.5e000
0.85000

(0.35000

JETANM3ALMA ND MHAKBMLENM

na3

0.85000
087000
0.56000
0.20000
0.54000
0.86000
090000
0.52000
0.88000

0.57000

=+

JETAnu3aUma no NoKoneHNAM

PHO 1

3370787
3614458
3333333
34 48276
3488372
36.58537
3614458
3658537
3488372

37.03704

Pup 2

18.75000
1704545
18.07229
1764706
18.51552
1666667
16.07229
1744166
1764706

1764706

Cra4aTh AETANWIELWH

Pup 3

2823529
2758621
27 906598
26 GEEET
2857143
27 80698
26 66667
2026829
2727273

2758621

SHT2

4213483

4518072

41.66667

4310345

4360465

4573171

4518072

45.73171

43 60465

4629630

SHTS

2343750

21.30682

2299038

22 05882

23.14815

2083333

2259036

21.80233

22 05882

2205882

SHT 6

3528412

3448276

3488372

3333333

3571429

34 88372

3333333

3658537

3409081

34 48276

Jbkmghd > lZebaZpby ih ihdhe_gbyf
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<dez”"dZ ©KdZqzZlv " _|IZebaZpbx? ihal\hey | khoj
gbke_gbc b " _|IZebaZpbb \ \b"CSWZAt &2 nhjfZbh"Z th \
d_g_h[oh”bfh gZ Zlv gZ kkuiS¥m ©kkeZgdlIyh\ ijhkfhl]j
result.csvim” _| ~hklnMicrgsdftExcel Jbkmghd

PesyneTaT HETANM3ELMA N0 MHAWBMAR NeTanusala no NOKONEHKMARM CKaqaTs AETANM3AL M

CkaMaTe B C5Y

Jbkmghd KdZgZlv » |ZebaZpbx

<h \dez”~"d_ ©J amevlzIl® ihy\b\r_fky ihke_ Yu\h:
h[hjm~h\Zgby g _h[oh”~bfh aZihegblv nhjfm Jbkmghd
ghjfZlb\guc dhwnnbpb_gl wnn_dlb\ghklb _“bgh\j_f
\eh” _gby ZfhjlbaZpbhggu_ hlgbke_gby b klihbfhklb we

MapameTpbl ANA NoAcYeTa 3aTpar

En K, pyG PT, % Fo, %
Asuratenu
Mapka H ANBHAA MOWHOCTE,  KoadHUMEHT nonesHore Kearunent CTOMMOCTE ABMraTens,
Ne aBurarens KBT AelicTBUA MOLHOCTH pye
1 AAC22EMEYS 34 0. 0.91 1000
2 BAD-62-2 17 0.7 09 20000
3 AACTEO0MAYS 27 0.885 0.91 70000
TpaHcchopmaTopsl
Mapka HoMUHANLHaA MoTepH MOWHOCTH MoTepH MOLWHOCTH KOPOTKOTO CTOUMOCTE
Ng  TpaHcopmaTopa MOLWHOCTb, KBA xonocTtoroe xofa, kBr sambIKaHKA, KBT TpaHcthopmaropa, pys
2 Th-63 63 022 1.28 39000
b} Th-235 25 011 0.6 61000
6 TmM-40 40 013 0.85 83000
7 TM-63 63 0.2z 1.28 83000
4 Th-160 160 0441 2.65 0000
3 Thi-40 40 015 0.64 Ga000
1 Th-400 400 083 2.8 130000

Jbkm@Ra+NhjfZ \\h~Z ijb\_~ gguo azljZzl
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AgZq_gby _“bgh\j f gguo dZiblZevguo \eh  _gby
khl]eZkgh hljZzkeb ijhfure_ggh]lh ij_"ijbylby :fhjlbaZp
\ujZ Zxlky \ ijhp_glZo agZq _gby dhlhjuo mklZghtde ¢
ljhi_j ~Zgb we _dljh*\b]Zl _e ¢ b kbeh\Hh16 hKH hrbfinkEt
we_dljhh[hjm~h\Zgby b _~bgh\j_f ggu_ dZiblZevgu_
N g "~ GhfbgZevgZy fhsghklv ~\b]Zl ey ihl_jb fhsg
ljZgknhjfzlhjz ihl_jb fhsghklb ijb dhjhldhf aZfudZghb
baf_jyxlky \ d<|I Z ghfbgZevgZy fhsghklvd&j:Z gke jitre |
g _gby agZqg _gby ijb\_~ gguo aZljzl gZ Zlv gZ dghidm
]h ijhljzffz \u~zZkl ijb\_~ ggu_ aZljZlu \h \dezZ"~d_ ¢
©Blh]h® dZd ihdZazZgh gZ jbkmgd _

KhojZg_gb_ j_amevlZlh\

KhojZgguc j_ amesult£svithdZaZg gZ jbkmgd ]
ihl _jb Zdlb\ghc fhsghklb \ "\b]Zl _eyo b ljZgknhjfglhj
Am_fh]lh we _dljhh[hjm~h\Zgby Z 1Zd"_ hlq_lu * _Qdeba
[u hldjulv nZce \ m~"h[gMzrosbftExcdl g h[oh”"bfh ke 7Zh\Z
aZl _ex \deZ"M"dZ Ox<k¢guwZ ka | MikZAa ZAlv imlv rdsuitZse m
b \u[jZlv _pz#lv gZ dghidm ©Bfihjl2 HIdjh_Iky hdgh
bfihjl 1" gZ i_j\hf rZ]_ nhjfzZl ~"Zgguo \u[bjZ Iky
gZqZlv _1h k i_j\hc kljhdb gz bfz_f ©>2e[hj® kkthjbeb
jZa™ _ebl _e ¢ agZd IZ[meypbb IhgdZ k aZiylhc gZ'b
ijhimkdzZ |ky gz bfz f ©=hlh\h2 HkIZ Iky ebrv \ufj
"Zggu_
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NoAHaA MOWHOCTE Py yCTIpoACTES(HAIDYSKM Ha NpWEDA), KET

AsuraTeas Nl

‘,ﬂsmraTenb =2

|,'J,B|4ra're;|b =]

30 15| 24
Harpy=ka Pp OCEETMTEALHBO AMHIEA, KET
| anHa ‘II AMHIRA |
0] an|
HauaakHLIE NapaMEThbl
o spi 05 Had KN4 Hau | kngi h knai Co — cToMM o cTe 1KBT*Y 32 KTpOIHEP MM, pyd
ng ng ng na na 02 ]
NapaMeTphl METOAS 4 WDE PEHL MEAEHOM 3B 00K MM
3 [Grax [F [cr |
10] alns [ns |

[TOMUNCTh I0TE [k 38 KTR 03HE RN TI0TE (W SKTHEHOR SHEATHM B 4 EWH T10TE 0K AKTMEANH SHE MM B THAHN MATOREE A33 T

32040131 py6.

012 kBT

(12616041 kBT

NapamMeTpbl 404 NO4METa 33TPaT

EH K, py6 [Pt 5 [Po, |
012 | 100000 o] 04.map|
Wraro
390054 31 |
A BuraTenn
Me Mapka AEUraTena HOMWHAALHAR MOLWHOCTE, KBT F, 03xpil MEHT NOAESHOMD A & HCT] K o3ghil e HT MOoWHOCTM | CTOMMO CTE ABMraTens, pyi
1[4AC225MENS 34081 0.91 91000
2 |BAD-62-2 17087 0.3 50000
3[4ACLEOMAYS 27|0.885 0.91 70000
TpaHxpopMaTopbl
Me Mapka TpaHOPOpMATOpA HOoMWHaALHAR MOWHOCTE, KBA  [MoTepu MOWHOCTUX0AOCTOra X NOTEPK MOLWHO T KOpOTH CTOMMOCTE TPaHapopMaTopa, pyd
2[TM-63 63(0.22 AHB.28 89000
S[TM-25 253|011 0.6 61000
& [TM-40 40(0.15 0.55 85000
7 [TM-635 683|022 AHE.26 9000
4{TM-160 160)0.41 eebS 90000
3[TM-40 40(0.15 0.55 §5000
1{TM-400 400)0.53 05.mai 130000
LeTanrEanmm no WHAVE WL am
1 vHEME Mg
Gi nal ng 2 na 3 PHg 1 PHg 2 PHg 3 SHT 2 SHTS SHT G
1083 0.8 055 33.70767 15.75 262352042 13483|23.4375 |35 29417
ul 085 0.865 055 34.65769 17.83545 26.23529)45.43132|23 4375 |35 29417
2/085 0.865 085 34 65789 17 83645 28 2352045 43132| 23 4375 |35 20412
uz 085 0.865 0.565 54 65759 1672113 26 4386743 55808| 25 4375 |33 39597
5|085 0.865 0.565 54 65739 17 83645 25 23520)43 55808| 23 4375 |33 39597
u3 0855 0.8% 09 36.25659 1783645 26.23520)43.556038(23.4375 |35.04403)
4|0.855 0.8% 09 34.65789 1783645 25.25520)43.556038(23.4375 |35.04403)
2 VHE MBI
Gi nal ng 2 na 3 PHg 1 PHg 2 PHg 3 SHT 2 SHTS SHT 6
1)083 0.88 0.87 36.14456 17.04545 27 58621)45.16072(21 30652 34 45274
ul 0865 0.88 057 33.03167 17.04545 28 5363244 16695| 21,3065 34 45276
2|0.865 0.88 057 33.03167 17.04545 28 5363244 16695| 21,3065 34 45276
uz 0625 08175 0.645 33.03167 17 04545 26 2315243 32349| 253 5361535 05511
5|0825 08175 0.545 53.03157 17 04545 28 25315243 525349| 25 53615(35 05511
u3 057 08175 0.545 54 64945 17 BEB35 27 506A01|47 16552| 25 8361535 05511
4|087 0.8175 0.545 34.64945 17 68835 27 50601)47 16552(23.83615/ 35 05511
3 MHAHB WA
Gi nal ng 2 na 3 PHg 1 PHg 2 PHg 3 SHT 2 SHTS SHT 6
108 0.3 0.56 55.33353 15.07229 27 80696| 41 65667[ 22 59036 54 55372
ul 0a 0.875 0.545 53.33353 17.94786 27 8069545 40503[ 21 44605 54 5537 2)
208 0.87% 0.545 33.33333 17.94786 27 S0696/45.40308| 21 44608 34 55372
uz 0E87% 0.87% 057 34.23701 1763825 27 28316/45.40308| 22 57518 36 20214
30875 0875 067 3423701 17 63825 27 2831645 40309| 22 5751536 S0214f
u3 05425 0s 0.54375 33.89394 17 63825 27 2831544 6525 |25 08195(35 9544 7]
4|0.8425 038 0.54375 53.89394 17 63825 27 2851544 6525 |25 053195(35 95447
JeTaaEan Ml N0 MHLMBKL 3 M
1 MHAME M,
Gi na 1 na 2 na 3 PHg 1 PHg 2 PHa 3 SHT 2 SHTS SHT B
108 ns &6 375 16 BEEET 27 90695 46575 20835335 34 88372
ul ns ns nes 3528905 1927283 2823556 4414209 20.53333 34.88372
208 nsg 026 375 16 66667 27 90898 46875 2083333 3488372
u2 ns ns 08575 3217122 17 24138 27 90695 43 26804 2305295 34 58372
308 ns nee 37a 16 66667 2790093 40875 2083333 34.88372
u3 ns nsg 026 338342 17.74345 27 90898 46 65343 22 31187 34 07203
408 ns nse 375 16 66667 27 90895 46,575 20.83535 34.868372
2 MHAWE WA,
Gi na 1 na 2 na 3 PHg 1 PHg 2 PHa 3 SHT 2 SHTS SHT B
108 057 nse 375 1724138 27 90895 45575 21.55172 3488372
ul 0895 0845 086 33.4893 1695152 27 90695 46875 2155172 36.758129
208 n&7 &6 375 17 24138 27 90695 46575 2155172 34 88372
uz ns ne7 nes 361873 1822863 2790093 4378901 23.080092 33.72762
308 ne7 086 37a 1724138 27 90695 46875 2155172 3488372
u3 ns 083625 083375 3654554 17 24138 2902765 47 95858 21 92545 34 18765
408 ne7 nee 37a 1724138 2790093 40875 2155172 34.88372

Jbkmghd+tKhojZg _gguc j_amevlZl
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A-DEXQ?GB?

Blh]lhf jz[hlu ij_~klZ\e _gghc fZ]bkl_jkdhc “bkk jl
lh~"bdZ \u[hjZ hilbfZevgh]h we_dljhh[hjm~h\Zgbyhjley |
jZajzZ[hldghjzffgh_ ijbeh ©blb we dljhkgZwdkbyplgZ
kbkl _fZz “ey hp_gdb wnn_dlb\ghklb k_|I ¢ we_ _dljhkgZ]|
"bnn_j _gpbZevghc w\hexpbb >ZggZy jZ[hlZ gZmh[e g
jm~h\Zgby qglh ihal\hey | hilbfbabjh\ZkjZjlnml"f gkgad |
s _gby ihl_jv we_dljhwg_jlbb kh]eZkgh Ze]lhjblfm ijbg
we_dljhh[hjm~rh\Zgby JZajZ[hlZigidxkn[KI\im" "bdkgb  _gb
lhevdh wg_jlhaZljZl gh b ZfhjlbaZpbhgguo jZkoh”~h\ i

Hkgh\gu_j _amevlZlu jZ[hlu khklhyl \ ke ~"mxs_f

ijh\_~ g ZgZeba kms_kl\mxsbo wdki_jlguo kbl
f Th~h\ mijz\d _gbpqg_ kdkibid fZfb

2) ihkljh_dZzl_fzZlbg_WK#Zyev wdki_jlbau k_Ib \dex
k [y aZz*Zgm hilbfbaZpbb wg_jlhazZljZl b fh®_ev ijbgyl

3) kha~zigh]jzffgh_ ijbeh ©&bIlb we dljhkgZ[ jgby:®
r gbyhklZ\e _gghc azZ”~Zqb

J amevlZlu jZ[hlu ieZgbjm _Iky bkihevah\Zlv \ m
\uiheg_gby dmjkh\h]h b ~biehfgh]h ijh_dlbjh\Zgbyh Z
\Zgbb we dljbg_kdbo k_|I ¢ "ey khdjZs_gby ihKn[eZg
Ijbf _g _gbc ij _~klZ\e _gghc kbkl fu g_ h]jZgbgb\Z ~lky
ijbylbyxhafh gh jZzkrbj_gb_ fZkrlZ[h\ ijh_dlbjh\Zgbry "e
e _ggh]lh ij_"ijbylby
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10 @_e ,aXIlK JZkq_| ZgZeba b ghjfbjh\Zgb_jihl_
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18 ljhdhi_gdh G X Kbkl _fu ih”™ _j db ijbgylby j
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h[eZzklyo : G JZafZogbgzZ J B ;Z 207\x <« IRKKIMm4ZI| =
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;ehd ko fZ Ze]lhjblfzZz f_ Ih~Z “bnn_j _gpbZevghc w\
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Ul =x,; v =x& + P (x40 - x5

¥ ¥
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X{( +1) - Xl: ) X: +1) — U: +1)
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Heoxogueie MaHHEIR PacyeTHRIE BRI HHLI o PacdeTHad MonIHocTe |PacgeT
L] o HEIH
E bg TOK E
% e T OEOT,
2. £ HHKE
[To zamamso TEXHOIOTOE [To copas odHEIM O AHHEIM % é T = ,: @ & zI,Jli" L&
% =| Howemammaa | Koadoenpes | Koadd | Koadd § o 4 g E ;; r_hfﬁ [pe= + o=
i % Oxuora| O6mas T HMIHEHT | HIMEHT . EP 5 E - =
E o |30, F,| PH |HCOOME20B&H | MOIHO | fEAKTH o fut B = I ';
= % BT EBT WA B3 CTH C08| EHOHA DI!: (l__lu}; = % - I
T i ¢ | Moo E =
= CTH tg = B
R E =
P o o
% vt
1 2 3 4 5 il 7 a 9 10 11 12 13 14 15 16
FuU7 30 45,6
(.MTenia
2)
FlJs 1 14 14 1 0,88 0,53 14 742 196 0.8
(M2}
FlIa 1 10 10 1 0.92 043 10 4.3 1an 0.9
(M3)

Jbkmghd Hbfxj j_amevlZlh\ jZkqg_1Z gZ]jmahd we_dljbdgxkaedhc ko fu
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FU4 | 3 24 24 1 00 [ 048 | 24 | 11,72 | 296 |1.9459| 08 | 5.6 |12392 | 53186 | 80,808
(PII[1

Lin]

PII2)
F1I3 1 20 304
{JTimnia
w1

Firz 1 7 7 1 0,2 0,45 7 3,36 49 1
11 (M1
FiIl 5 31 3l 1 0,9 043 3l 15,08 M5 | 47855 09 995 | 16,585 | 100,87 | 153,26
(TTI
—PII1

12

JbkmghlRdtKgbf _j j_amevlZlh\ jZkq_1Z gZ]jmahd we _dljbdxéd hd kggZgb”2hdmf_ gl
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LZ[ebpZ+tZkihjlgu_ o0ZjzZdl_jpXgkamjfZlhjguo ih~ klZgpl

» * A &

A * N&(%U ( % (/! o, Uty h! U9| Ixx,%
I'» » » A55 Al

A 225/6 -

10 25| 6; 10 0,4 0,17 0,6 4.5 3,2

LZ[ebpZiJdZkkqblZggu_agZqgq_gby ey \u[hjZ |jZgknh|f

E(*/ |n q Sc ne X
7 7 0,7 | 34,47327 3,1

LZ[ebpZthl jb ljzgknhjfzlhjz

A al/ &< A I/ &¢4
E(#(-/( ( 5¢( A55 Qxx

0,17| 0,265141
TG (0 %<! & A *, [4§ Al Y !

0,6 0,1395
T9G,(C ( %<! & A *, & . .
1 q "TZW| § "T2Y!

0,294| 0,068355
o(#H&< *(I Al Y/

0,464 0,333496

LZ[ebgZzlhl_jb \ "\b]Zl e

°(:&(-/3 7 14 10
1* 082| 085 0,87
(], 1,26 2,1 1,3
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Dh” jZkg _Igh]h fhmey bkihevamxs Jh f_|h™ “"bnn_
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