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Kibkhd bkihevam _ fuo khdjZs _gbc b mkeh\guo |

QO :fiebImrgizklhlgZy 0Zjzdl_jbklbdz
NQO NZahZklhlgZy 0zjzdl _jbkibdZ

=<A =jmiih\hj_fy aZiZa®u\Zgby

Sii— Dhwnnbpb gl hljZz" _gby h[jZlgu_ ihl_jb
S— Dhwnnbpb_gl ijhimkdzZgby ijyfu_ ihl_jb
| H- ljhljzffgh_ h[_ki_q_gb_

=Kl< =_g_jZlhj kb]JgZeh\ ijhba\hevghc nhjfu
EA Ebgby azZz~ j db

K M KhljeZkmxs__ mkljhckl\h

F - fiebIlm*gh”"mebjh\Zgguc kb]gZe
DK< Dhwnnbpb gl klhyg _c¢c \hegu
QF QZklhdgmMmebjh\Zgguc kb]gZe
<Q <ukhdhqZklhlguc kb]gZe

| Q- Kb]JgzZe ijhf_"mlhgghc gZklhlu
K<®@ K\ _ jolukhdhqgzZklhlguc kb]gZe
GQ GbadhqzZklhlguc kb]gZzZe

M<© Mkbebl \ekhdhc gzZklhlu

DI> Dhwnnbg! ihe_agh]h *_ckl\by

E:QOG Eh]ZjbnflhdiZy ZfiebltmZghhlgZy oZjZdl_jbklk
MI®@ Mkbebl _ev iphfthqghc gZklhlu

Pl - :gZehpbnjh\hc ij_h[jZah\ZIl_ev

IN— ;ukljhij_h[jZah\Zgb_ Nmjv_



< ijhp_kk_ baf_j_gby izZzjgdjdjh\ jbkibd Zdlb\guo b i
p_i_pZ"bhmkljhcklI\ rbjhdh bkihevamxlky \_dlhjgu_ baf_j
p_i_¢ aij_m\ _ebqg_gby fh 'gh kdzZzazlv qglh \_dlhjgu_ baf_
hrgbf ba \Z ggkinf_glhj\Za\bybl _ogbdb baf_j\ ghtj_f gguc
| e _dhffmgbdZpbhgguo Kklbklihfevoah\Zgb_f wlbo ijb[hjh\
baf_j_gb_ o0ZzZjzdl_jbklbd Zdlb\guo b iZkkb\guo jZ~bhr
"ebggu_ elkZdbbgxZlhju mkbeblljeb Zgbeygu nbYhgghdh”u

< dlhjguc baf_jbl ev we dljbqgj]ktiblZz\eyil ckijpHbj
dhlhjuc baf_ j¥jZf lju ®ZjZdl _jbklbdkidbjm_ fh]h mkljhckl\
ijyfhf ijhoh *"b&ib]gZez 1Zzd _ izZzjzf dgyZbl _jbklbdb hljz" _
kb]J]gZeZXulh~guo pmiklghcKIEx[hjZ brhkljhldkh fh gh ij ~klZ\t
\ \b~r_ g_lujerkgbdZ b oZzZjzdl_jbrahkgIvVkI\Bfizjzf _1jhh
aZ\bkbfhklyfbbo izjzf_Ijh\ hl qzZkélylu*\mbhil\uo mkljhck
1 ZjZf_ljhhljzZz " _gbpwey Ikyghr_gb_ gZijy _gby hljd \ogbdhZ
g luj _oihexkgbdZ \hegu d gZijy ‘gbexg@®ADNZAs|jcrzkpJgZeh)
\ ijyfhf gzZijz\e hgbbBboh”~Z d \uohfdd!|_ jbamZjKy_hjf S2.
| j_"ZqZ kb]ghé¢dlghf gzZijz\bijgBhbey Iky hlghr_gb _f hljz
hl \uoh”"Z kb]gZ&xsd fnz kb]§®emzjZf_ 1jh\fuoh”ghilhjlZ522
yley |ky highr_gb_ \uoh”~gh]h gzZijy _gb_ d Ilhdm gZ]jmad

< gZklhysbo f kidbmgmdZaZgbyo ijb\_d&Zgzgpf eb”bd.
\uiheg_gby eZ[hjZlhjghc cBjgHal®h\Zgb_ \j _f gguo b
1 ZjZf_ljh\ b ozZjzdl Nblygdeobgbt dlhjguf baf_jbl_eB0Ol2J
< _dlhjgucbfimevkgubaf jbl ewzZjzdl jbklbd pJiBO1l Kk
khhi\_lkl\mxsijddeZ”ghc ijh]ljzfyhey IkyZ\IhfZlbabjh\Zgc
bgnhjfZpbhlgafh jbl _evguf ijb[kjdhfieldhklZ\db ijb[hgE DI
| _ogbq_kdibkZgb_ b bgkipmwghbiyemzZIXphdhijul¢gZz™ _gu hkgh\c
k\_~ _gby\ _dlhjghf baf,jblJhef Ijheh]bqgq_kdb_ iZjBfklljjuumdp
ihevahl\Bly



lj_~"klZ\e_ggZ2¥YggumdZazZgbyrorbfdZz wdki_jbfihglgs_gZ
ihAlhlh\d_  ijh\_*aglhbkkb b h[jZ[hldb |bahevighg\izjzZfblj
0ZjZdl_jbktbdgguo ebiglk¢g "kI\Rf dlhjghbmf_jbl_dyB0lL <
ijbeh” _gbbj:"klZ\e _gu djZldb_ k\_~ gby h.”ebgguo ebghby

1P _ev B*&Zdgbph\_~ gby eZ[hjZlhjghc jZ[hlu

P _evx eZ[hjZlhjghc jZ[hlbaywgy ghke B gb_ gZ)d{ifb
b ijb_fzfb baf_j _gby hikgAfgudd ozZjzd!l_jbkébbdgubgbk
bkihevah\Zgb_f \_dlhjgh]h bfimevkgh]h baf_jbl_éyBOZjZdl

<oh”ijh\_~ gby eZjghzlhZ[hlwzZxkyke "mxsb_aZ”Zgb

Zbamq_gbgblg kdh]h hibkzZgby bilbgkdknelmEbZpbb \_d
bfimevkgh]h baf_jbl_ey ozZjzdl ¢bkBbd k khhl\_Ikl\mxs.
ijbdezZ”ghc ijh];Zffhc

[ bamqg gl f glh\ | "gbdguo elbghbgpbijdkijhkljZg g
we dljhfZ]gblgwo \\h‘eebgguo ebmbydjZf [jh\ dZjZzdl_ jbkll
ijbeh”_gB;_ :

) bamqg_dgbibkZgby b hk\hglghn ckZ ijh]jzffghc h[
©Bfimevk F

D ihAThlh\dZ ijh\_jdZ jZ[hlhkkhkpdghklpgtbgtkljmdpghb
wdkiemZI|ZpB04;

N k[hjdZ b fhglzZz® jZ[hg\JbhhhlXIEkI\bddjkhdImggko fhc

) bkke ~h\zZ\gbf gguo b qZklhlguo o ZjZeal g poukdblgdo-c

dhZdkbZevguo pZdelkqghc N&bgui0m) ijb ih*Zqg_ gZ \

ijyfhm]lhevgh]h bfimevkZ "eBR0_gkghkiekxlm~he ijb

khlezkh\Zgghc gZ]jmad _

) bkke_"h\Zgb_\j_f _gguo bzZgZ#dlh|gkbbd dhZdkbZevg

k "~ _n_dlzfb h[jul beb dhjhldh_ijdzZfihdZgbh gZ

ijyfhm]l]hevgh]h bfimevkzZz "ebOg&kvglikdbkm”~hc < i

khljeZkh\Zgghc gZ]jmad _



a ZgZebheemqg_gguo j_amevizZlih\ b kjzdgkdbfb k*Zgga fl
dhzdkbZevgu; kdh&]Z&d gb_hlg_1Z k \u\h”*Zfb

2 HibkZgpzZ[hq ]h f %gZ bkke ~h\gZgdhlguo b \j f_ g
iZjzf _1jh\ dZ[_e_c

21GZ jbkmgd_  ij_~khZndjZy@@yfhqg ]h f_klZ

JbkmghdiZ[hg__ f _klh "ey bkka Phiikdpyz ki\i c

>ey bkke_ "m\ZglywZ jz[hg_f f_kl_ g_h[oh”*bfu Kk
ijb[hju b mkljhckl\dhjguc baf_jbl _ev oZjZdl_jblkIBa@l p.
I _jkhgZevguc dhfilwklhghgZklhlguc ] g jZlhkpbeeh]jZm,; K
| _kibjm_fd~bhqgzZklhd@pdkbZevgu_ dZ[_eb aZ”~Zgghc "ebgu



IhAThlh\®Zf Ih~bdZ \uihegzdhyZlhjghc jZ[hlu

31 GZ jz[hq_f klhe_ mklZgh\bl_ baf_jbl _evgu_ ijb[h]

i Bamqgbl_ baf_jbl_evgu_ kijdkiluevah\Zgb_f khhl\_
bgkljmdpbc ih wdkiemZIZpbb
32Bamqgbl_ | _ogbqg_kdh_ hibkZgbh Wwddkgdkhaddpbxb \_d

bfimevkgh]h baf_jbl_ey oZzZjzdl_JbBObdb pibkZgb_ bgl_jn
ihevah\zZijle)zffghc h[hehgdb @Bifhirhguik ~klZ\e gthflie dl _
baf jbl. ey
Bamqigbgphlui jZkijhkljZg_gby we _dljhfZ]gblguo \h¢
ebgbyobk\hcklI\zZZjzZf _lju b ozZjzdl_kdkligdéh  _gb_ :
341h*dexgbl_ ijb[hju d k_Ib <dexqbl_ ijb[hju b *Zcl_
f g fbglimh\_yl _jZ[hlhkihkhpMhikb[hjhb ijb gJboh”~bfhklb
ijh\_"bldZeb[jimdaf_jbl _evguo ijb[kudh”u ] _g_jZlhjh\ ki
"he 'gu J[ulv gZ]jm _ggZljgZzahgqgu_ khijhlbRklehldbykl\mxs]|
bgkljmdpbydHkpbeeh]jZn 2~he dgabfjd¥¥ evgu_ smiu b ]
ijbezZ]Z fu_d g_fm
35 Ihrdexqgbl_  baf_jhl-BBv d i_jkhgZevghfm dhfi
MklZgh\bl_ijbeh” _gb_ ©Bfimevk F2\gkhhlHflivxk jZa” ehf
bgkljmdpbbwdlkiemzZl|Zphh\b "bl_ bgbpbZebadddxj\dnB0l
khljezkgh b i bgkljmdpbb ih wdkiemZIlZpbb
36 1h*dexgbl_ d \ohAghfm b \uoh”ghfm ihjlZf bkiulm_
f MklZgh\bl_ gZ \oh”_ baf_jbl*eWnklb]dE&uc e\bg h R0 wgxk
Zfieblm~he kh]eZkgh i bgkljmdpbb <ufhjbil 6.2 "t
©Baf_j_gb_ qZklhlguo oZjzdl_jbklbd®@
ljhba\_~bl_aZimkd b hklZgh\dm ijhp_kikgkbjatd p bd
wdkihjl j amevlZlh\ baf_j gbc6.4 bmktjendpdpbf jguc \b~"
j _amevlZlih\ ij ~"glibemgd
lh\lhjblbaf_j gby ih b "ey d4[be_d
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Jbkmghdd Zklhlgu_ b \j fZggdl jbklbgdb ey ihemqg_gg
ijhp_kk_ baf k idbbsvx-B h[fsbc \b”

39 Kjz\gblwdki_jbf_glZewghlilhlgu_ b \}J _f ggu_ o0ZjZd
dZ[ _e ¢ jZaghc #%gbgebl ZgZeba b h[tykgbl_ koh~”kl
wdki_jbf _glZevguo j_amevlZlh\ LzZd _ KkjzZ\gbl_wdki_j
| ogbq_kdBfBf |jZzfb b doghKIbdZfb ijb\_~ ggufb \ KkijZ\h
dhZzdkbZevgu_ KdA[jfemei] \ulh”u

3.10 Ih*dexqbl_ d \oh”ghfm b \uoh”ghfm ihjlZf bkiu
A n_dlhf ©H[ju\?2 MklZgh\bl_ gz \oh”_ baf_jbl_ey I
"ebl_evghkgkZfiebIlm” ke kh]ezZkgh i bgkljmdpbb <u
ih i ©Baf_j gb_ gZklhlguo oZjzZdl_jbklbd?

ljhba\_"bl_ aZimkd b hklZzgh\dm ijhp_kkZ baf_j_
b wdkihjl j_amevlZlh\ baf_j gbkgkin@ddebb

3.12 Ih\lhjbl_ baf_j_gby ih bi Ney dZ[_ftynkdlhf
©Dhjhldh_ azZzfudzgb_?2

313 KjZ\gbwdki_jbf_glZepygkihlgu_ b \j_f ggu_ oZjzd
A n_dlguo dzf_e”~m kh[hch\_~bl_ ZgZeba b h[tykgbl._
wdki_jbf_glZevguo j_&mlepMiiZéi) \u\h”u



Kjiz\gbwdki_jbf glZzeywgdhlgu_ b \j f ggu_ oZjzd
A n_dlguo dZ[_e_c¢ k dZ[_eyfb [_a ~_n_dlh\ Ihc ~_ 7eb
h{tykgbl_ jZaebgb_ wdki_jbf_glZewguhjfimeainevidihtu
3.15Khklz\vl_hlkgj _amevlzlizZfb eZ[hjZlhjghc jZ[hlu \
klzg~rZjhhgfM -215©JZ[hlu klm”~_gq_kdb_2
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Kibkhd bkihevah\Zgguo bklhggbdh\

1. Mgb\ jkZevguc pbnjh\hc dhfie_dk ”~ey baf_j gby bfin

2.

0Zjzdl_jbkibd mkljhckl\ b |_e_dhfkinkgltdZpbZigatog hl

F=p hlg_|I h GBJ aZdexgbl_evguc Lhfkdbc
mgb\_jkbl_ | kbkl_f mijZ\e qowey dbjhjgbrdth jmd FZpexll
bkiheg K_f gh\ W < Ehsbeh\ : = =hrbg = = NbeZ
KZ\bg : > DZgMkm[Zeb \ G : FbkxgZk : H ;hf[bah
Do Ehsbeh\ B = NZI__\: < =hem[bgZ H < Khe”Zld
Lhfkd - Kk

Jmdh\h” klI\h ih wdkidewh BIZ@EblmZklv>We dljhgguc j_kmjk
GZmgighba\h~kl\_ggZy nbjfZAWkbdpgdpghg | _dklh\u_ ~Zg b
2006.+J " b h k| mhi#p://www.micran.ru/~ulw/p2m/DocgdperationManual
P2MO04.pdf k\h[h”guc
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ljbeh™ _gb __
kijZ\hqggh _
We f _glu I_hjbb jZkijhklweg dlhpyfZ]gblguo \heg \ "e
ebgbyo

DjZldb_ k\_~ gby h “"ebgguo ebgbyo

:.1.1 >ebgguebgbbebgbb i j Negmb”™ JugZoh”yl rbjhd
ijbf_g_gb_ \ jZ*"bhl_odbf_&dhkffmgbdzZphihgjzHmpebggu_
ebgbbdzd b Zgl _ggu bf_xI ] _hf Ijbg_kdmx ~ebgm khbaf
\ha[m ~"Z fuo \ gbo dhi@wlhdimchdab\Zx| gehfb ebgbigbtgbb
| _j_"ZqbdzZd jZ"bhmkljcRbZagZgregw i_j ~Zqgb \ukhdhqgZ
wg_jlbb hl hrghlh mqzkldzZ p_ib d *jm]hfm gZijbf_j hl i
hl Zgl _ggu d ijb Lfgdddckmihfhsvx wlbo mkljhckl\ kha”Zxlky
we f glh\ khkj _~hlhg_gguo p_i_c bg"mdlb\ghkl _c
khijhlb\e _gbc JZakhfdggZpbb i _j "Zxsbd ebdbghjh”~ghl
ihal\heyxl khaAzZAkzjlivdhf "bZiZahg ebggbkddhdzZ” _j db nhjfbjh
bfimevkguo kb]lglZehmkRh\u_ b azZxpd ” nbevlju IljZgknhjf:
fhklh\u_ ko _fu b ~jm]b_ Ibiu fgh]hjihexkgbgdd®\VbhqzZklhlg
kb]J]gZeh\ gz jzZkkbhlygt_ijbf g gb_ gZohteyl "Ahdgujlh\h"g
"ebggu_ ebdhbdkbZed@ly_ebdZ[_eb k \blufb. KZjZfdggo
mkljhldko \ dzZqg_kI\_iepg¥agb ijbf_gyxlky hldjulu_ ~\mo
ebgbb hldjulu_ g _luj _oijh\h*gu_ ebgbb wdjZgbjh\Zggu _
dhZdkbZedglu db\hegh\h”u

Hidjulu_ “\moijh\h*gu_ ebgbb khklhyl ba ~“\mo iZjz
azZdj ie_ggud bahebjmxsbo jZkihjdZo dhlhju_  nbdkh
jZkiheh™  _gb_ ijh\h”*h\ :fhbkKmghd wibo ebgbyo ijbf_gyxlk
[jhgah\uZexfbgb_\u_ ijh\h"rZ ~"bzZfffljhf

12



ZxhldjulZy "\moijh\h*"gZytwhighgbjh\ZggZy “"\moijh\h*ggZy
dhZdkbZevguevdfjyfhm]hevguc \he¢hll\immeuc \hegh\h”"

JbkmghldtLbiu "ebgguo ebjgh&qgb

WdjZgbjh\ZggZy "“\moijh\h~gZy ebgby khklhbl ba
ijh\h~h\ jZkiheh  _gguo \gmljb I\_j~h]lh gh weZlklbldqigt¢h
kgZjm b aZdjul hie_Idhc ba Ihgdbo ihehyxesbobghew wd
Jjbkmghd, >ey Ih]lh qlhfu ij_~hojZgblv wdjZg hl
ij_"mkfhlj_gZ \g_rgyy aZsblgZy h[hehqdZ ba oehj\bgbeh
beb oehigzZlh[mfZ ghcDhjgdkdvgZy ebgby \ dzZq_ klI\_ It
we f _glh\ kh” _j bl "\Z pbebg”jbq_kdbo ijj¥Ya¥Z sk (ngs_chH
\' A"im]lhfibkmghti :\ < 1Zdbo ebygdFobfgh_ jZkiheh _gb_ i
nbdkim_I|ky d_jzZfbg_kdbfb rZzc[Zfb beb ihkj_"~KlXhfjbZbg)

< "~bzZiZzahg_ k\_jol\ukhdko<@ifkfhpyxl ijyfhm]hevgu
djm]Jeu_ \heghbRr*ujZaebqguo f _~guo b Zexfbgb \uo
\ukhdhijh\h*Wglhflj ggbf ihdjulb_f jbkmghd”: ] b :

Hidjulu_ g _luj_oijh\h*gu_ ebgbb bkihevamubdh”Z-
i_j_"ZlgbdzZz k Zgl_gghc khklhyl ba q_luj_o iZjZee_ _ev
h[fjZamxsbo \ ihi_j qghf k_q _gbb ijyfhm]hzvgWdb jipknng
kh_~"bgyxlky ihizZzjgh \ gZqZe_ dhgp_ b \ ijhf_"mlhqc
KlIZzg”~Zjlguc ijb_fguc ighVmfgac nb” _|j ba]lhlh\ey Iky ba
ijh\h~h\ "bzf I|jhf ff dhlhju_ \ ihi_j gghf k_gq_gbb jZk

13



d\zZz~jZ1Z kh klhghghc ff Ijh\h~Z dj_iylky d hihjzZf Kki_p
nZjnhjh\ufb baheylhjZfb

7 ]

Jbkmgked Ihi_j qgh_k_ g _gb_ g _luj_oijh\h~ghc

D ebgbyf i j ~"Zgb ex[hc dhgkljmdpbb ij_"tyley
lj _[h\Zgby

1. FbgbfZevgu ih  \hafh ghklb ithl _jb  wg_j]bb
kdez”u\zZxlky ba ihl_jv gZ gZ]j_\Zgb_ ijh\h”~h\ ihl_jv
baemqg §ib \g_rgxx kj_"m

2.<hafh gh [hevrZy ij_~ evgZy fhsghklv \ukhdhqgzZk
A"himkIlbfzZy ey i_j_"~Zqb ih ebgbb

3.HIkmIlkI\b_  Zgl _ggh]h wnn_dlZ | _ ebgby g_
ijbgbfzlv we _dljhfZ]gblgu_ \hegu Ijb Zgl _gghf wnn_d
bkdZ |ky "bZz]ljzffZz gzZijzZz\e_gghklb Zgl_ggu b mkbeb\Z 1|

4. RbjhdZy ihehkzZ qzZklhl IZzd qlhJu aZlmoZgb_  \gh
ebgbb i_j ~“Zqb g_ “he gh ij_ \urZlv ~himklbfhc \_ebql
gZklhl i_j ~zZ\Z _fuo dhe_[Zgbc

5.KlIZ[bevghklv ighZh IZdhc kIl _i_gb qglh[u baf_g gby
\eZ ghklb b 7~Z\e _gby \g _rg_c Kkj_"u f oZgbq_kdb _
N klZ[bebabjmxsb_ nZdlhju g_ kdZaulZebkv gZ mklhcql
mkljhckl\Z

6.1jb_fe_fu_ ]1Z[Zjblu b \_Kk

14



7.F_oZgbqg _kdzy ijhagdhklivh fmhglZz Z b "~hklZlhqgZy
balhlh\e gby

Ebgbx i_j ~Zqb g_aZ\bkbfh hl _  dhgkljmdpbb
\bAr  ~\mo iZjZee _evguo ijh\h*h\ "ebgZ dhlhjuo agZqbl_
f_"~m ijh\h~Zfb JbBmghd

frx?

! X

JbkmgiBd Ko _fZ\moijh\h~ghc ebgbb

J ZevgZy we_dljbg_kdedygha f&bgbbkh” _j bl we f_
h[ez”"Zxsbo |lhevdh bg”"mldlbhNgdkdhx fdldkbwex Ihevdh qt
Zdlb\guf khijhlb\eRgbHffuggh dZ ~uc ba wlbo we f gl
k\hcklI\Zfb ~jm]bo ohl¥qglbl evadq f gvr_c kl i _gb q_f
dZq_kI\Hhwlhfm\moijh\h*gZy ebgby y\ley Iky p_ivx k jZ
1 ZjZf _1jZftKe_"h\Zl ,eyHhex[hf we f glZjghf*elmgZkhdk ebg
g_h[loh*"wfhjZzdl _jbah\ZIlv ihlhggufb izZjzf 1jZflgZndtdbdgtld
khijhlb\e fdbyijh\h~h\ _fdhklgufb b Zdlb\gufb ijH\h”fh
ijh\h~rzZfbhlhggu_ iZjzZf _lju jZzkkgblu\Zxlky gZ _~“bgbpm ”"e

JZkkfhljbf hrghjhrgmx "\moijh\h*gmx ebgbx H~”ghjt
ebgbb \ dhlhjuo gZ ex[hf we_f_glZjghf mqgZkld_ ih]Jhggu
?keb ebgby ANelbighd bg”mdlb\ghklv LjhXkdth\gh_ khijhlb\e
ijh\h"hR Z 1zd"_ _fdhklvZdlbg ijh\h*bfhklv n@l fgdfmm
ijh\h~Zfb lh gipgh iZjzf _lju ebgbb [m~ml hij_~ eylv
\ujZ" _gbyfb
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lhegh_ ih]Jhggh_ khijhlb\e _gb_  ijh\h~h\ ebgbb
khklZ\eyxsinx j_ZdIb\giyx Z ihegZy ihlihggZyolv kh”_j°
Zdlb\gmx khklZ\& osm¥Zdlb\gthx Ke_"h\Zl _evgh \ dhfie_d
khijhlb\e_gb_ ijh\h~"H\ebbbpb\gh

Z, =R+ jol,

ZihegZy ihlhggzy ijh\h~bfhklv

Y =G+ joC,

< ebgbyo I _j_"Zqgb bkihevam_ fuo \ \ukhdhq

R<<ol, u G<<aoC, GZ wlhf hkgh\Zgbb \ jyA" kemgz_ \ fh"

ZgZebahf jZ[hlu b _Zevghc ebgbb \ dhlhjhc FHkmI&RMXI

lhl]hggu_ bg"mdib\ghkfldhkKiwWdhZdkbZevghc ebgbb hij_
ih ke _"mxsbf nhjfmeZf

]*"D-\gmlj_ggbc “bzf _Ij \g_rg_Jh ijh\h~Z
d-\g_gbc ~bZf_Ij \gmlj_gg_;]h ijh\h"Z
u-fZ1gblgZy ijhgbpzZ _fhklv

g-hlghkbl_evgzZy "bwe _dljbq_kdZy ijhgbpzZ_fhklv
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JZKijhkljZg wgeb dljhfZ]gblguo \heg \ “ebgguo ebgkt

lj_~iheh bf glh b~ Zevgky jEkQgby e ggufb iZjzf
iblZ _Iky hl bklhggbdZ ihklhygghb]hhd @akym g:bMl.y

JbkmghMd <hegu IhdZ b gZijy _gby kha”*z\Z fu_\ b
bklhggbdhf ihklhygghc W>K

D fhf _glm \j _f gbdhklv i_j\h]lh we f glZjgh]lh nKqZ}
aZjy"blky q_j_a bg mdIb\tyhkIbjy ugd¥l f d fhf_glm \_ f_
_fdhklv \lhjhlh wehflhglhjgZkldZ K azZjy~blky Khy_j fdt
bgmdlb\gh'RIB*h wlh]l]h ~_ gZijy _gby Z bklhggbd gZijy"
\hkklzZgh\bl aZjy® gz _fdhkéb~Kxsbc hlj_ahd \j_ f _gb d
_fdhkIVIEd ~_ aZjy”blky ~h ihklhyggh]h gZijy  _gby b I »
ihke _~h\Zl_evgh]h azZjy"z we f glZjguo _fdhkl_c
bg"mdlb\ghklb kha”z_| \hegm |hdZ b gzZijy _gby "\b]Zz
dhgpm ebgbb WIZ \hegZ gZau\Z\jkyyiZ ZpZKighk$jiZzg gby
ebgbb mklZgz\eb\Zxlky ihklhyggu_ |hd b gZijy _gb_
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?keb gZ]jmadZ \dexq_ggZy gZ dhgp_ ebgbb g _ fh
wg_j]bx kdhgp_gljbjh\Zggmx \ iZ"Zxs_c¢ \heg_ I'h
hljz" _ggZy \hegZ |hdZ § gdhjgjZgblzd ~_ dzZd izZ"Zx
ij_~klZ\ey | kh[hc ijhp_kk ihke_"h\Zl _evgh]h azZjy*Z be
_fdhkl _c g _j_a we f _glZjgu_ bg”mdlb\ghklb LZdbf h[jZa
ex[h_ k_g_gb_ ebgbb ijhoh?yl ~\_ \hegu I|hdZZYbsZyZi}
hljZ"_ggZy

L_i_jvhitmklbf qlh ebgby iblzZz_Iky ] _g_jZlhjhf gZij
g _j_a hlj_adb \jtFt-gdis-ty baf gy |ky kdZgdhf ga \|b&lodlgc
.5, Z ljb wlhf mkeh\bb aZ ~Zggu_ hlj_adlwe\[ffggdjgu
mqgZ kN\d aZ jy"ylky dzZd ihdZazZghbg[Z Ljfbdkhegelxdhf k_q_
ebgbb baf_gy_ |ky hrgh\j f ggh k gZijy _gb _f
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Jbkmgh%l- <hegu gZijy _gby b IhdZz kha~z\zZz_fu_ \ |
]_g_jZlhjhf kh klmi_gqZlh baf_gyxsbfky gZijy _gb_f

?keb b _ZevgZy ebgby iblzZz _Iky ] _g_jZlhjhf kbgmkh
lh dzZd \ ij_"u“ms_f kemqZb ligdijky ihkbhygghc kdl
jZKijhkljzgyxlky hl h”gh]h k_q_gby d ~jm]J]hfm gh wlb
kilmi_gqZlh_Z ieZ\gh_ ijbjZs _gb_ < gZqZe_ ebgbb kbg
\j f gb gZijy _gb_ b Ihd Hgb ih\lhjyxlky \ khk_~gbo k

hlklz\Zgb_f ih nZza_ dhlhjh_ | _f [hevr_ q_f [hevr_ m’
ebgbb hl = gZqzZeZz
< j_amevlZl__keb fu aZnbdkbjm_f \ ~Zgguc fhf_gl

lhd ih \k_c "ebg_ ebgbb Ih nhjfZ ihemqg_gghc djb\hc ij_~
LZdbf hgjfd \ ex[hf k_qg_gbb ebgbb ijhbkoh”yl kbgmkht
gZijy _gby b Ihdz \h \j_ f gb b \f_klI_ k I_f \ ex[hc f
\ _ ebgbgu baf _gyxlky kbgmkhb”~Zevgh \*hev ebgbb

uy
L, ;’2 Gy

N/
R

Jbkmgled Baf_g _gb_ gZijy _gby \“hev b~ _Zevghc eb
fhf _glu \j_f gb ijb gZebgbb bklhqgbdZ kbgmkhb~Z

J "bfu jZ[hlu "ebgghc ebgbb
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< aZ\bkbfhklb hl khhighr_gby f_""m \hegh\uf khijhl
khijhlb\e _gb _f gZ]jmadb ebgby jZ[hlZz | \ j_ "bf_ [ _]msbo
h[hbo \b”h\ \heg

; ]msbfb \heggZZbu\Zxlky dhe [Zgby nZaZ dhlhjuc
bklhggbdzZ \ha[m ~_gby k ihklhygghc kdhjhklvx aZ\bkys_

Klhygbfb \heggZdbu\Zxlky dhe [Zgby ithemqg_ggu _
keh” gby ~“\mo [_]msbo \heg gZijZ\e_ glJguom@b\kligZqjinf
1Z"Zxs_c¢c b hljZ" _gghc \heg

J "bf [ Jmsbo \heg

GZijy _gby b Ihdb \; ejgdkb \hegu \ ebgbb ihemqZz
kemqgZ _ _keb khijhlb\e _gb_ gZ]jmadb qgbklh Zdlb\gt
khijhlb\e gbx ebghke ih~rklZgh\db

lLp=U, b=2=1,
P

bkohrgZy kbkl _fZ mjzZ\g _gbc ijbgbfz I \bA

U, =U, cosax + jl,psinax=U,(cosax+ jsin ax)
(1)
I, =1,cosax+ jl,sinax=1,(cosax+ jsin ax)
ljb  iblZgbb ebgbb hl ] g jZlhjZz kbgmkhb~Zevgh
gZijy _gby gZ gZ]jmwa\&_I&Xib dhfie_dkghf \b"_
U,=U,e""
Wlh agZqgbl qlh Zgzeapym/ gty | fh meb & Zah\uc m]he
K1l g . gb_f \j_ f gb W nZah\uc m]Jhe &W g _ij_julgh m\_
gZijy _gby\jZsZ |ky k ihklhygghc m]Jeh\hc kdhjhklvx &
\ dlhjZ 82 hkv fgbfuo ~_ckl\bl _evguo gbk_e \ujz zZ | f]
kbgmkhév¢gihdhkbgmkhbYW gvZdjy  _gby

u,=U_,sinot @,=U_,sinot_
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2keB kbkl _f_  mjz\@gl).gbghf_ ih~rkliz&htHee™ ijhba\_klb
azf Goex+isnex=e™ |n ihemqbf

1 _ j (wt+ax)
u,=u, e (2)

T j(wt+ax)
Ix - Imze

hldm~Z f]Jgh\ _ggu_ agZq _gby gZijy _gby b |IhdZ X lelbg
gZ]ljmadb khhiI\_IkI\_ggh jZ\gu

U,=U,,sin@t+ax_

X

3)
I, =1_,sin@t+ax
WIlhz mjZ\g_gbymsbo \heg GZ hkgh\Zgbb ihemqg_c¢
hif gZ f ke_"mxsb_ k\hckI\Z [ Jmsbo \heg
< dZ "hf kK_g _gbb ebgbb kbgmkhb”~Zevgh baf \dgwyxl
\j f gb jbkmgBd|[ \ GZ wlh mdZau\Znfofg.h bl _ev
< k\yab k |I_f qglh \hegu gZijy _gby b Ihdz jZki
ebgbb k dhg _gghc kdhjhklvx nZaZ wlbo \heg ih f_j
mf_gvrZ_ I|klweb ijbgylv aZ gZqZeh dhhj*bgZlw dhghp ¥
nbdkbjh\Zgguc fhf_gl \hgmigbkZewngu [Zdby \ k_q _gbb
dhhj*bgZlshcbdé _xI hi_j ~ gb_ih nZa_ gZ m]lhe .[ hlghkbl.
dhgp_ ebgbb b hlklz\Zgbb uil-m Hdghg Bl meghgh dhe_[Zgbc
ebgbl, 20el *ebgZ ebgbb GZijbf_j nZaZ gZijy _gby b

dhhjrbgZlhg ikld | gzZ2ifkié&) jbkmghd] Zb o , 002 gZ

[hevrbc nfpR&U-%) jbkmghd\ hl nZaujygZgby b IhdzZ \ g.
ebgbbbkmghdZz
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NZah\mx ihklhyggmx fh gh \ujZablv q_,jbkoheélygima \Ih
glh ijb jZkijhkljZg_gbb [ _Jms_c¢ \hega gyhjzk&khhpghlklZ\z
ih nZa_ gZijy _gby beb |hdZ gZam¥hezre hlldm~Z nZa

ihk|hyggz§§

u,t x=l
a) |\ L 77N -
wt
’n \ —/ N,
L) . -_I
ui u "\ Xx=x,
5) TN 7SN ’
0, -@asofsid yeon, va
?ﬂ!fﬁ.’pﬁﬂ amemaen Gamna N/ ~ 7 wh

8 covenuny X=X, u A=l
oM KQYANT AUKLY — —ad g
!

i t -
i &) ﬁ& =) *°%
o | Repl) o
-

X}
)

Zrbaf_g _gb_ gZijy' gBdg¥e Db"_ ZevgHc[ealbglbbg gb_gZijybglyevgh
ebgbdyzjzkklhygbld-q) hl _gZgqzZezZzbwaf_g_gb_ gZijy bfyb¥evghc @lZgb
jZkklhygbb(log )>(I-qQ) hl _  gZqgZebBaf ]Jg_gb_ gZijyw bgb¥evghc dabgkt
jZaebqggu_ fhf_glu ;\P-fbgpgd g gb_ gZijW\ jgRevgdlxgbbk ihl_jyfb
jZaebqggu_ fhf_glu.\j_f_gb

Jbkmghtrd ; IJmsb_ \hegu gZijy _gby b Ihdz
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J_ "bf klhygbo \heg

Klhygb_ \hegu ihemqZxlky \ b* Zevghc ebgbb ijb
mkeh\bc ebgby jZahfdgmlZ gZ dhgp_ ebgby aZfdgmlZz
azfdgmlzZ gZ gbklh j_zZdlb\gh_ khijhlb\e_gb _

Junusn, pazomcnymasn nakonuye. JZkkfhljbf oZjzZgZijjy  gbc |
lhdh\ jZahfdgmlhc ebj@bbfdgmlhc ebpgbameviZl keh  gb
[ Imsbo \heg iZ*"Zxs_c¢c b hlpZd xgdhlwc h*bgZdh\mx Zfie
gZijZ\e_gguo gZ\iklg mpZ xkklyygb_ \hdgid dZd \ dhgp_ jZa
ebgbb g_ fh™ | [ulv IhdZizMZxdBy*"¥hegZ IhdZ "hklb]Z _| c
lhd j _adh kiz~*Z | zZ wWhk KulkzfiZbg” mdpbb dhlhjZy \ha[m"
\hegm 1|IhdzZz LZd dzZd W>K kZfhbg"mdpbb \k_]*Z bf_ _
ij_iylklI\m _| baf_g_gbx hkgh\gh]h IThdzZ IhjghkHgphlj@gbgdd
\hegu gZijy _gby lzZzdzy ~_ dZd b m iZ"ZxsiZ"Xkxedy
hljz" _ggZy \hegu |hdzZ bf_xI \ dhgphihelhgghbicijagizd L
h[jZahf gZ jZahfdgmluo dhgpZo ebgbb kemqgZxlky gZij
ZfiebIm”~hc imqggjyklvgh¥Y b Ihd k gme _\hc ZfiebIm”~hc me

HIf Ibf k\hcklI\Z klhygbo \heg gZ hkgh\_ ]jZnbd
baf g gby gZijy _gby b IhdZ \"hev jZahfdgmlhc ebdbb *
to,t1  «ti, kf jbkmg®Hdhol\Zlul\Zxsbo h*bghejEYjlbdk m g:BJ.
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JbkmgltBd Klhygb_ \hegu gZijy _gby b IhdZ \ jZahfd
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< dzZz *"hf k_q_gbb ebgbb bf_xI f_klh kbgmkhb
gZijy _gby b IhdzZ \h \j_f_gb GZijy _gb_ gZijbf_j ihke_
hl gm@y h fzdkbfmfzZz h~rghith adZddgvrz Iky "3 grmleklb]Z_
fZdkbfmfz k "jm]bfteadzZdhif\v klZgh\blky jZYguf gmex

fieblmMhe [ZYkcbl, baf_glky \*hev ebgbb :Bkmg
Ney gZijy -githy aZzdhgm FRV .o BLTeyolhdaimgghklb fzZd
Zfieblm”~u gZijy _gby b maeu fbgbfmfu ZfiebIm”~u I|hdZ
ebgbb \ dhlhjuo FRIVQ.o0o0

Uy I'ma
. . 1) Jima)
L™ Upy o=~ 600

\\ & B 200 {400
‘\ j \[700 | 200

o L o A
IPEC I TN V23 7 B W V72 ey s U
\\/ v oy w0} 209
" \\" 200t -40D

A=15m | 00600

—

Jbkmglted Baf_g _gb_ Zfieblm”~u gZijy\"bley pZlhdidgm
ebgbb

3.HlIghr_gb_ Zfieblm~gh]h agZq _gby gZijy _gby \
ZfiebIlm~ghfm agZq _gbx IhdZ \ _]h imgghklb jZ\gh \he
ebgbb

4. NZaZ gZijy _gby \h \k_o k_q _gbyo ebgbb h”*bkZd le\¥g b
gZijy ' _gb_ jZ\gh gmex beb ~hklb]z | fzdkbfmfZz \ h”"bg b Ihl
fZdkbfmfu "ey jZagupZkehpgghic ihkdhevdmdhti e[Zlgrt@ebgbb
baf _gy. Lky  kZfhfh ghkdZadlviihd GZijbf_j kh]ghkkgddm\
ex[hf k_q_egbfgbbhd jZ\_g gmex \ fhffghb=1t; ty *hklb]Z_|
fZdkbfmfZ h~rgh]lh agfgaZbiyjm]h]h agZtdds.ijb
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5.< ex[hc Ihqd_ ebgbb f_""m gZzZijy _gb_f b Ihdhf kr
nZa_ gZz f Ihwihfm dh]”*"Z glZi)k cgebgitzdkbfZevgh |
gme(k=1t3t), b gZh[hjkly, ts t1o AgZgbl ”"ey klhygbo \heg 0Zj
ih nzZa_ f_""m gZijy _gb_f b Ihdhf \h \j_f gb b
ljhkljzgkl\_gguc k~\b] \ujz zZ _Iky \ Ihf qglh \ k_ghlgllyyb
gZijy _gby gZ[ex"Zxlky maeu lhdZ Z ijb maeZo gZi
imgghklb khahZrgh _ khijhlb\e _gb_jZahfdgmlhc ebgbb [_a

. . \
Z@C :$:U.2wa/z_jp.ctgﬁx:

!\ jﬁsin 7D
Yo,

WIlh khijhlb\le _gb_ bf_ | j_zdlb\gwc @Zjfhdh _jmdZa
fgh bl _ev |

Z,=jX,, e X, =-p-ctg€x_

J _Zdlb\guc o0Zjzdl_j jZahfdgmlhc ebgbb dzZd gZ]j
khljezkm |ky k I _f qglh ijb klhygbo \hegZo f_""m gZijy _«
k"\b] ih nZa_ gZ m]he f HIkx*Z ke _m_1| qlh kj_"g
] g jZlhjhfZahfdgmlimx ebgbx [_a ihl_jv jZ\gZ gmex

Baf_g gb_ ~ebgu ebgbb gZ \uau\zZ | b%ff%_g%_gu_
k\yab k q_fctggsddklZgh\blky h[jzZlguf b \oh”~gh_ khijhlb
ijhc”*y g_j_a gme_\h_ beb [_kdhg_ggh [hevrh_ agZq_gb_
bgrmdlb\ghfm beb gzZh[hjhl WIh iha\hey | mlI\_j ~Zlv
wd\b\Ze glgZ dhe_ [ZI _evghfm dhblrme¢img dRldhgd& lgho
gZoh”blky \ j ahgZgk_ ihke_"~h\Zl _evghf beb iZjZee.
agZq_gbyo [ khijhlb\e_gb_ wd\b\Ze glgh]h dhglmjZ ijbh
_fdhklghc beb bg”mdlb\guc oZjZdl_j
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Kpamkue 6v16000b1

1. ?keb ebg®dyijm gR, ] Ih mkeh\by jZkijhkljZg_gb
dhgp_ ebgbb g gZjmeBghbdy kms_kl\mxI| Ilhevdh [. Emgby
ey [_Ims_c \hegu IhdZ ikMhigblehh Zdlb\gh_ khijhlb\e gt
\hegh\hivg _jlby iZ"Zxs_c dpgdgavih ihlJehsZ Iky \ gZ]jmad_

2.?keb b" _ZevgZy ebgby azZfdgmlZ gZdhjhldh beb j
mkeh\by jZkijhkljZg _gby \ dhgp_ ebgbb j adh baf_ g\
ijhbkoh”bl ihegh_ hljZz" _gb_izZ"Zkd_g_ j\bldgm < j _am
\hagbdzapdklh klhygb_ \hegu b ] g _jZlhj gbdZdhc wg_j]b
bf | f _klh IZd _ \ bA _Zevghc ebgbb aZfdgmlhc gZ j_Zd
dZd ihke_"*g__ g_ih]JehsZ | wg_j]bb

?keb \ ebgbb bf_xlky ihl_jb Ih g_azZ\bkbfh hl
[ ImsZy \hegZ hl ] _g_jZlhjz dhfi_gkbjm_I wlb ihl_jb

?keb ebgby \ Ithf @bkeevgZy aZfdgmlZ gZ dhfie_
beb gz Zdlb\gh_ khijhlb\e_gb_  g_ jzZ\gh_ \hegh\hfm [
[ Imsb_ b klhygb_\hegu QZklv wg _j]lbbh]ied"sZxslky \hgd]
khhi\_IkI\m_|I [_]I]ms_c \heg_ Z “jm]Zy qZzZklv hljzZ Z
khhi\_IklI\m _| klhyg_c \heg _

<oh”gh_ khijhlb\e_gb_ ebgbb jZ[hlZxs_c¢c \ j2 bf
gbklh Zdlb\gh_ b jZ\gh \hegh\hfm khijhlb\&[lghz | Akge b tef
klhygbo \heg 1Ilbh”gh \ khijhlb\e _gb_ bf__ | oZjiZddb\jgutjl
gZebgbb [_]msbo b klhygbo \heg \ ebgbb _ VvdbByghky
dhfie _dkgufkh” j bl Zdlb\gmx b j_Zdlb\gmx khklZ\eyxshb _
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