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1. H[ahj ZgZeba b kbkl_§ZIfad@@bynggb jh[hibabjZzgb kbkl_fb
1.1. Bklhjbq_kdZ kijz\dz

>mfzlzZz 3f_oZljhgbdz”~ _ kta”zZ”_gZ ij_a ] hl bg _gtj \
Yihgby 1j_a _gZijz\_gZ ltjlh\kdZ j_]1bkljZzpby hl dhylh n

ke_ " rbjhdhlh jZaijhkljZzg_gb_ gktj\hig&ZgzZegh Z b "hk-]Z
ih\tjoghkh b dhgk_j\ZIb\gh Itedm\zg_ | _jfbgtl k_ _ \taijb_fZ
f_ozZgbqgZ b _e_dljhggZ qzZkl Kj_n fgh]lhlh Itedm\Zgby _ ij
hij_~ e _gbglhf _ozZljhgbdzlZ _ bgl_]jZpby gZ fZrbggh bg _g_jk
bgl_eb]_glgh dhfixltjgh mijz\e_gb_ ijb ijh_dlbjZzg_ b ijhba”
| _ogheh[h.b

Dzlh itj\b _1zi \ jZza\blb_Ih fh"_f ~Z ihkhqgbf k_"_f~_ ktIl_
Ilh]1z\zZ fljogbdzIlZ hkgh\gh k_ jZa\b\Z gZ [ZaZlZ gZ iheam\Zg_
lez\gh \ jh[hlbdzlz k_j\hmijzZ\ey_fb "*\b _gby b ihabpbhghb,

nhlhzizjzlb k zZ\IhfZlbggh nhdmkbjzZg_ Ke_™\Zsbyl _1zZi _ ij._
k\tjazg k jBalb gZ bgnhjfZpbhggbl_ | _ogheh]bb b fZkh\h
fbdjhijhp_khjb \ mijz\e_gb_Ih gz f_ozZgbqgbl_ kbkl_fb DZIF
hij_~ _ebf ~_ \_ I~ _k_IlIl_ ]h~"bgb b jZa\blb_Ih gZ dhfmgbdZpbhgc

ihy\Z1Z gZ mkljhckI\Z\ KjtjaZgbh ktshlh \j_f_ k_ ihy\y\Zl b ft

k_gahjb az”\b'\Zgby b ~jm]b dhfihg_glb k dh_Ih aZihqg\
fbdjhf_o0ZljhgbdZ

L jfbgtf _oZljhgbdZ yihgkdb ijhld@ohA Yihgby h[bdgh\]lhyk i
jza[bjzIl "z zZki_dlIz

-f _ozZglh ijh_dlbjzg_ az”\b'\Zg_ ijbeh  _gb_gZ k_gahjb \
kbkl_fb hlgblZcdb jZz\gbs_Ih gZ | _ogheh]bylZ b iZzaZjgbl_ mket

-ihklhyggh h[mq_gb_ih f_oZljhgbdZ gZ bg g _jgb dzZ”"jb

lj_a -1_ Jh~*bgb fbdjhijhp_khjgbl_ ijh*mdlb AZ\eAZy\ZNbZa
gZct lheyfzZ kl_i_g ijb i_jkhgZegbl_ dhfixljb dbirbYhekdZkZ3k _
[tjah”_ckl\b_ b xfbkdBE p_gzZ AZ 1h\Z g_ [b\Z ~Z gb bag
fbdjhdhfixljbl_ gZ\eyahoz \t\ \kydZ h[eZkl|l gZ fZrbgghlh bg ¢
bf az h[jzZz[hldZ gZ ~Zggb b e_kghlh baihealZg_ gZ fbd
fbdjhijhp_khjgb mkljhckI\Z ]b ijz\yl g_azZf_gbfbkihlklbbjjaz kg _1
b dhgljhleh\Zz agzZzgb gq_ ljy[\Z ~Z hliz~gZ| h]ljZzgbq_gbylZ gz fz
gbklh_6Zgbqggbl_ Zki_dlb gZ ijh_dlbjzZg_Hh\Zlgch dZIdZdhh ijZ
ihA"kbkl_fbl_ dhblh 1_ ijh_dlbjzIll dkdiédhIhNzZbeb kZ baljab.
ih~"kbkl_fb h[_~bgy\Zl dhgljhegb nmgdpbb kbeh\b kbkl_fb dhi
ihroh”ys khnim\Z LIZdZ gZj_q_gZzlzZ kbkl_fgzZ ]Je_~gZ lhqdZ ijh
lhedh\Z i_qg_eb\rh k_ baihea\zZ ‘lYihwgbygthlgzkzf Z bgl_]jZ
l[jZ"bpbhggh jZaebqgbl_bg _g_jgb I _ogheh]bb klzZz\Z ba\_klgZ ¢

GZ nblkz ij_"klzZ)\Zagdbqgbl_ dhfihg_glb odZIZDlj\jgadbl_ f_
lyo ].>



2e_dljhoghb
kbkl_fb

K_gahjp
aZ™\b " \[Z¢

Pbnjh\b
dhgljheg / Kbkl _fb az
kbkl_fb dhgljhe

N B ?e f glb gz f_oZljhgbdZzlz

>jm]b Z\lhjb k\tja\zl ihgylb_Ih 3f_oZljhgbdzZ  k F_""mg
bg"mkljbZegzZ jhiftRbdZ Lhdbh Yihgby \ Z hs_ ij_a | .
:jlh[he_\kdb kth[sz\Z azZ hqzd\zg fhkl kbf[bhaz f_""m F_o:
f oZgbafbl_k L_hjbylZz gz zZ\lIhfZlbgqghlh j ]mebjZg_ b mijZ
\b"rZg_ f_oZljhgbdzlz _ kbg cjkl\lbghyh z«t\f_klgh bgl_]jZpby gZz
bg  _g_jklI\h k _e_dljhgbdzZlZ b bgl_eb]_glghlh dhfixltjgh mijZ\e
kljzl_lby az gzZfbjzg_ gZ hilbfze_g itl ijb bgltgljdag_ |h @zgba
ktk aZz”"\b \ZgbylZ bf-lklld@BR:_doZj"m_j dZlh gZijbf_j dhgljhe_j
imelh\_ b ~jm]b az_"gh ktk khnlm_jz kt"~tj Zs ijbgpbibl_ b a
f_ozZgbafbl_ ~\b]zZl_ebl_ k_gahjbl_ kibjzZzqdbl_ b ~“jm]b ZiZjzZI
\bkhdbl_ gb\Z gZ mijz\edZgb__edexygb gZ badmkl\_ &2y glizg lg 2k 1d}
_NgZ f_oZljhggzZ kbkl_fZz kzZ k_ga”~hjbl_ dhblh hk\_g aZ hi
jZaebqggbl_ "\b" _sb k_ qzZklb kem ZlI b azZ hij_~ _eyg_ 9gZ hld
ihabpbb beb jzaf_jb gZ qZKb thd bk h K21 dfl Z

GZ nb] _ ij_~klZ\_gZ hijhkl_gZ ko_fgz dhfihabpby g:
3sf_0ZljhgbdZz~
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Nb] Ko_fgZ dhfihabpby 9Z gZmqgZlZ h[ezkl 3f_oZlj}

1.2.Bg~mkljbZegb jh[hlb

L _jfbgtl 3jh[hl” bfZ keZ\ygkdb ijhbaoh” H[jZam\Zapota hl
dhylh hagzZzqz\z |_"td b g _ihkbe_g IjmirbkKl ge ]b qQEdbglij_a
gZah\z\zZz \ ibRKARZ Ihkmfkdb mgb\_jkZedbopgdglgbl jZ[hlg
ihfz]lzsb gZ gqh\_dz Jh[hlbl_ kZ h[jbkm\Zgb dZlh bg _g_j_g ij
f oZgbggh b bgl _e _dimZegh hlghr_gb _

=eZ\gbl_ kljmdimihgb glb gz _~bg jh[hl kZ >

- f oZgbqgZ dhgkljmdpby 1Ijb ijhfbre_gbl_ jh[hlb hkgh\g
baiteg_gZ dzZlh hl\hj_gZ dbg_fzZlbqgZ \_jb]Z beb dZlh azZl\hj_g
jh[hlb -id_klh klz\zZ \tijhk aZ lyeh ktk kj_"klI\Zda& _ igB"\b M _d
djbe_ b 7]

- M\Db]Zl_egZ b baitegbl_egZ kbkl_fZ AzZ~\b'\zgbylZ ij_f_ Kkl
hir_egbl_ a\_gZ gZ jtdZIZ b beb p_eby jh[hl dZlh ~hklZ\yl jZ]I
Baitegbl _egbl_f _oZgbafb [b\Zl of\ZEbqh _dghkéjmbggh h[hjmA\Z
b Aj

- bgnhjfZpbhmijZ\ey\ZsZ kbkImfizZ\e _gb_Ih gZ jh[hl1Z ihklti
hi gh\-hizjzlhj az ktklhygb_Ih gZ jh[hIZ hl hdhegZlZ kj_~Z
gh\_dZ k_ bajz[hI\Zl mijZ\ey\gsbz\tab]Zklegbl b baitegbl_egb

DZIh | _ogbq_kdb kbkl _fb jh[hlbl_ k_ 0Zjzdl_jbabjzl k



-mgb\_jkZegb fgh]l]hnmgdpbhgZegb "\b]Zl _egb \tafh ghklk
-]t\dZ\h mijZ\e_gb_ gZ "\b]Zl_egb b baitegbl_egb hj]Zghb
-iheam\Zg_ gZ bgnhjfZzpby hrzz\mgjzl\e kgb _|h

Kihj_~ ITh\zZ ~Zeb hi_jbjzl k h[_dIb beb k_ ijbM\b "\ZI kijyf
[b\Z] fZgbimeZpbhggb \de | _ogheh]bggb b ehdhfhpbhggb fh
kbkl_fb fh]lzl ~Z jZ[hlyl kZfhklhyl_egh Z\lIhfZlbggbdhd&ig~ dpj hd
gZ[ex™"Z\Zs hi_jZlhj ~bklZgpbhggh mijZ\ey _ fb ljb hlgblZg_ g
kj_~Z b \ fzgbimebjzgbl_ h[_dlb bfzf_ zZ~Zilb\gb jh[hlb < aZz!
ijbeh™_gb_ fh™ _f ~Z ]h\hjbf aZ ijhfbre_gb b bake_"h\Zlg ekaldkjk
mqg_[gbl_ jh[hlb GZihke_~td \k_ ih\_q_ k_ jZanpR&m ABgbkb_ kblg
jh[hlb

Hkgh\gbl_ h[eZklb gZ ijbeh _gb_ gZ jh[hlbl_ kZ kihj_" ba\
AN cghklb Z bf_ggh

-kihfz]zZl_ebpkem \ZgfZgagb b h[hdm”\ IhdjZjalh\Zjgb jZ[hlb
-hkgh\gbhz\zZjg\Z fhglithdjblbyyaZg_ rebnh\Zg_eZa_jgZ h]

- ljZgkihjlghj ghk f_"~m fZrbgb \ | _ogheh]bggZ ebgby \
bal\tgp_oh\ ljZgkihjl ih”j_ "~"Zg_

-bake_ _"h\Zl_ekdb jZamagib&ibkdd eghb
-f_~"bpbgkdb [blh\b h{keane\Zeshl _egb

Itj\b ij_db ij_~r_kI\_gbpb gz kt\j_f_ggbl_ jh[hlb kZ jlZapzZ][|
501 _ ]h~bgb fzZgbimeZlhjb k jtqgh “bklZgpbhggh az”\b'\Zg_
ijbez]zl ijb jZz[hIZbkZpgdb\gb b obfbqg_kdb hljh\gb fZl_jbZeb
hfhjm~\zZl k "\b]zZl_eb b ijhklh dhfZg~gh [mlhggh beb
Ktq 1Z\Zg _|h gZ |jz*"bpbhggbl_ ]Jtj[bggb Z\IhfZlb k _e _dljhgghb
itd \h~ b ~h \g_"jy\Zg_ gZ ijhkdgb Z¥WgbZmeZIlhjb ijb Z\IhfzZlb
ijhba\h~kI\_gb ijhp_kb \ fZrbghkljh_g_Ih b I _ogheh]bbl_

Itj\bl_ ij_~klZ\bl_eb gz jh[hlbl_ kzZ Z\lhfzlb [_a |
ij ijh]jzfbjzg_ q_klh \]jZ~_gb R[MmjkyN\Gdlh z\Ihhi_jzlljb ]
Zf_jbdkzdp|_ nbREmet bAMF \g_~jy\ZIl ijh]jZfbjm _fb fZgbimeZlhjb k
mijZ\e _gb_ dhblh gB\AZZagZ4Z d_gb ijhfbre_gb »hPRllgbylZz gZ
mkljhcki\Z kZ ijhklb b g_dhhj~bgbjZgb h]jzgbqz\zl k_ f_ '~
ihabpbhgbjdhgplh k_ ij _ijh]jZfbjzl qj_a jtqgZ gZkljhcdz

JZa\blb_Ih gz pipmjjdtghlh mijzZ\e_gb_ b gzZ kbkl_fbl_ k |
Ah\_"~ZI Ah k_jbecgh ijhba\h”kl\h gZ ijhfbre_gb mkljhckI\Z k Ib
(60 ] Unimate Ke_"\Z kgZ[*y\Zg_kgWwagmhégb 1Zdlbegb b ~jm]k
\taijb_fZg_ gZ jZ[hlgZlZ kp_gZ K [mjghlh jZa\blb_ gZ dt
mijZ\e_gbylZ gZ jh[hlbl_ k_ \]jZz " ~ZI b _abpb aZzZ ijh]jZfbjZzg_ h
hibkZgb_ gz p_elz _e_f_glb gZ badmklI\_g bgl_e_dl

< ;te]Zjby ijt\ k_jbcgh ijhba\_"~Zg jh[hl _ J; aZ g9gZg9Z
ihdjblby- ] Ke_"\ZI jh[hlb aZ h[kem '\Zg_ gZ f_IlZehj_"_sb f
aZ “"tlh\h az\zZjy\Zg_ J; b ~j < h[eZkllZ gZ mqg_[gZIZ jh[hlb

k jbylz Jh[dh



?27gh k\_lh\gh jZaijhkljZggh hij_~ H]:gb_ aZ jh[hl _

3Jh[hltl _ ij_ijh]jZzfbjm_f fmelbnmgdpbhgZe g fZgbimeZl|
ij_gZky fZl_jbZeb ~_I1Zceb bgkljmf_glb beb ki_pbZegb mkl
ijhljzfbjzgb ~“\b" _gby aZghagtZrjZaghh[jZzagb ~_cghklb”

Kihj_~ klzg”zZjl gZ94&J; Bjhfbre_g jh[hl _ Z\lIhfZlbggZ fz
klZpbhgZjgZ beb ih"\b gz ktklhysZ k_ hl fZgbimeZzZlhj b ij_ijh]
azZ ijh]ljzfgh mijz\e_gb_ dhylh \ ijhba\h?kl\_gby Zlhpgk ke
mijZ\ey\Zsb nmgdpbb”

AZ jZaebdZ hl jh[hlbl_ h[bdgh\_gbl_ ijhfbre_gb fZgbimeZ
gZitegh beb qgzZklbggh g_ijh]jZzfbjm_fb mkljhcklI\Zz Q_klh I_
hkgh\ghlh |_ogheh]bggh h[hjm”A\Zg_ b baitegy\Zl ij " g&l\gho
nmgdpbb Fh]zl ~Z k_ kqblZl dZlh gme_\h ihdhe_gb_ gZ ijhfbre

?"bg kt\j_f g g ijhfbre_g jh[hl ij_~klZ\ey\Z keh gZ kbkl_
f oZgbqggZ dhgkljmdpby e f glb azZ ij_~Z\Zg_ gZ “\b" _gbylZz
jZ[hlgb hjl]Zzgb dhfixltjgZz _e dljhgbdzZ ijh]jzfgh mijzZ\e_gb_ k
dhfmdBpby < lhab ikhbkte_gbl_ jh[hlb kZ Ibibgqgb f_oZljhdgghb
ite_g gZ[hj hl ktklZ\ysbl_Jb _e_ f glb

?7rgb hl hkgh\gbl_ kn_jb gZ ijbeh _gb_ gZ bg"mkljbZegbl_
fhglt'tl b h[kem '\Zg_Ih gZ fZrbgb fzZgbimeZpbb k ~_1Zceb

1.3.Jh[hlb aZ ~t]h\h azZ\Zjy\Zg_

ljhfbre _gb jh[hlb b f _oZgbabjZgh h[hjm~\Zg_ klZgZa
bg"mkljbZegh az\zZjy\Zg_ k \bkhdZ3jjhlie\dZbh_gtglgkllh az\Zjy\Z
"h gbkdzZ ijhba\h”bl_eghkl "te 'ZsZ k_ gZ g_[ezZ]lhigpalgZl
>bgzZfbqghlh iZzazjgh ih\_~ gb_ b kbegZlZ dhgdmj_gpby ijbg
dhfizgbb ~Z Itjkyl hilbfZegb ijhba\h”~klI\_gb ijhp_"mjb DBZ[bh _ i
azZ fzedbj brgighba\h "kI\hgbfb jh[hlbabjzghlh ijhba\h*kVhjz+Z\Z
p_ggdZ _"“bgbpZ ijhba\_"_gZ ijh"mdpby \ kjElgtjyXzZ W hjftgidrelBp b
< "~hiteg_gb_ dtf dhgdmj_glgbl__"bgbggb jZaoh”b jh[hlbabj
ghkyl ~jm]b ij_~bfklI\Z dzZlhijhba\lj2rgb eghkl [_ahiZlkdhkl gzd
azZ\zZjy\zg_ |t\tizadj[hlgh ijhkljzbokghfZzejZgboh b az Ijm~"

AzZ\Zjy\Zzg |h _ g _jzZa™_egZ qZkl hl fh”~ _jghlh ijhfbre
jh[hlbabjzghlh az\zZjy\Zg_k_ kqblZ aZz hkgh\_g kbf\he g46]fh" _
< gZjZggblijbeh” _gby gZ jh[hlbabjZghlh azZ\zZjy\zZg _ | gZ]j

jh[hlbabjzgb kbkl_fb az az\zZjy\Zg_ azZ\zZjy\Zg_Ilh [_r_ jZale_ "’
aZ azZ\zZjy\zZzg_ \ dhylh itj\byl iZk [_r_ ihk\_| _gZ gZ bamqgZ\Zg_
[_r_ ihkeg™\ ~_ckl\bl_eghlh ijhke_"y\Zg_ b az\zZjy\Zg_ 9gZ r
jZa\blb_Ih gZ |I_ogheh]lbbl_ ~hc”_ \lhjhlh ihdhe_gb_ jh[hlbah
dhblh ijhke_"y\Zl r_\Z \ j_Zegh \j_f_ baitegy\Zcdb _~gh\j_f_g
ijhke_"~y\ZgZlim_\h\_| -gB8WZdZ | _ogheh]by \ jh[hlbabjZghlh azZ\Zj
hl Ij_Ih ihdhe_gb_ \ dhblh kbkl_fz1lZ g_ kzZfh jZ[hlb \ j_Zegh \
[tjah ijhf_gyszlZz k_ ]_hf_ljby gZ r_\zZ ~hdZzZlh jzZ[hlb \ g_KklIj
Nb]lm4ahdza\Zz hkgh\gbl_ dhfihg_glb gZ jh[hlbabjzgzlZ kbkl_fZz
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Nb]3. AhgZ gZ jh[hlbabjZghlh az\Zjy\Zg_

Nb}4 Hkgh\gb dhfihg_glb gZ jh[hlbabjZgZ kbkl_fZ az ~t]h
131 Hkgh\gb Zki_dlb gZ jh[hlbabjZghlh az\Zjy\Zg_

- Dhgnb]mjZpbb gZ jh[hlbabjZgZ az\ZjtqgZ kbkl_fZz

Jh[hlbl_ fh]zl ~zZ [t~Z] dZ|_]lhjbabjzgb \ta hkgh\Z gZ djbl_
k\h[h~rZ dbg_fZlbggZ kljmdImjzZz \b” gZ az”~\b"\Zg _|h ]_hf_ljby
b ozjzd!l_jbklbdb gz N9 " Ijgpbd[njZz gZ jh[hlb aZ dhgdj_Ilgh ijbeh’
NZ k_\Na_fzI ij_™\b”™ \kbgdb |I_ab nzZdlhjb <ta hkgh\Z[19F jZ[hlgl
Zgljhihfhjngbl_-lgZ lgghcbaihea\lzgbyl Ibi ijb bg"mkljbZegh jh[hlb
azZ\Zjy\zZg_

- NZab gZ az\Zjtggbl hi_jZpbb

AZ\ZjtqgZIlZz hi_jZpby k_ ktklhb hl Ijb jZaebqgb nZab
djblbggh \gbfzgb_ ijb ijh_dlbjZzg_|h gZ gZitegh Z\IhfZlbabjzgZz
azZ\zZjy\zZzg_ azZ "Z k_ ihklb]JgZl “h[jb j_amelZlbg7HZq_klI\hlh gZ

NZaZ idiZ2]hlhZ&k 1Zab nzZazZ azZ\zZjtqgbyl hi_jzZlhj mghkdgh\
gzZlb zZizZjzlZ balhqgbd gZ aZojzg\Zg_ jh[H ligbljziZzfaZblh[hd
azZ\Zjtqgby ijhp_k azZ_~gh k \b"Z ]Zah\Z aDd|lZl hb ka Z bajittge g\ 4
&$0 bebdjm]lh hneidophzfbjzg] "Zjbl_e@aZZjtqigBljZzfaz jh[hlZz
AhkltigZz b imkgZlZ hgeZcg Ke_ _"h\Zl _egh jh[hlbabjZgZIlZ ijh]j.
hl g _agZgbl_egZ gZkljhcdzZz az dZeb[jbjzg_ dh_Ih e_kgh fl
azZ\Zjtqgby Alihj dhclh ba\tjr\Z ba[jZgb hgeZcg kbfmeZpbb gZ ij

NZazZ gZ azZ\Z)yRZglbgghlh h[hjmYZXgd "Z kt&| kihkh[ghklb
dzZlh jtggh az\zZjy\zZg_ | _ kbkl_fXlizaKhpz m2y@hib_glZpbylZz
l]hj_edztzZke ~\ZezgzZlZ |jZ _dlhjby dhylh fh _ "deZgjgzgpygZ
ba\tjr\Z ijhke_~y\Zg_ gZ r_\h\ _| idzZijnipgZ\ggqgighp Kbj Zegh
\j_f_ dzZlh ih lThab gZgbg _frmeébjih\Z gblboy jtqgbl_ azZ\Zjqgbphb

NZaZ 9gZ ZWNZelvdZ ggZeba h[bdgh\_gh _ ihkl azZ\Zjtqg
azZ\zjtqgbyl hi_jzlhj ijh\_jy\Z ihemqg_gZIlZ az\zjdZz azZz ~"Z k_ ml
"Zeb kZ g_h[oh”bfb ijhf_gb \ ij_~brgbl_ ~\_ nZab BaihealZg
k _gahjb dzZlh ' eZa_ jigta\thefy\jb hkts_kl\y\Zg _|h gZ IZab nzZaZz
gZ nZaZlZ gZ aZ\Zjy\Zg _
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1.3.2.1jh[e_fb ijb jh[hlbabjZghlh az\Zjy\zZg_

- KtleZzkm\zZghkllZz g_h[oh”"bfZ azZ az\Zjy\Zg_ gZ ™ _I1Zce |
ihr*oh”ys dhgljhe fh _ ~h\_~_  ~hZheklfBbhbyihiZ*"b ehrh nbdkhb
\ZjbZpbb \ ijhp_kZ gZ f_|IZegh nhjfh\Zg_

- < kemqgZc gZ ijhba\h~kl\h beb j fhgl k gbkdh beb kj_*"g
mkbeb_Ih iheh” _gb az ijh]jzZfbjZzg_ 9gZ jh[hlZ aZ azZ\Zjy\Zg_
Ahklz \bKhid.h

-Jh[hlbabjzZzghlh az\zZjg\ZghMNoadhb'lys "bazZcg, gZlgzikiblzgb nh
gZ ihe_|Ih Z az\Zjyw¥Zgb Ihe_jZglghkl \ gZagZjbth ff IjhfygZ g
r \Zbabkd\Z baihea\gggdhjghB | _ogheh]bbgalZz faalle\Z

- :\lhfzlbabjzg_|h gz az\zZjy\Zg_Ih qj_a jh[hlbabjzZgb kbkl
p_9gZ 1|1ZdZ q_ Ihqgghlh bagbke_gb_ gZ itj\hgZqZegZlZ p_gZz
\ta\jtsZ _fhkllZz gZ bg\_klbpbbl_ kzZ hl ktfl3klI\_gh agZq_gb_

- <tafh gbg_"hklb] gZ d\ZebnbpbjZgb az\ZjgbpbagkZgd h[k
h[mqg_gb_ ij_"klZ\ey\Z h]jZgbg_gb _

- AZ jZaebdz hl z~Zilb\ghlh gh\_rdh ih\_~_gb_ jh[hIDE_ ¢
\a_fzZ\lhghfgb dhjb]lbjzZzsb j_r_gby b Iljy[\Zz ~Z [t"Z] ~hitegZghb
k_gahjb b klZ[begZ kbkl_fzZbaZ majd¥Yg gbhZ j r_gby

-< gydhb h[eZklb g_ fh _ e_kgh ~Z k_ ba\tjrb jh[hlbabjzZgh
ihr gZey]zZzg_ \tlj_rgb j_a_j\hzZjb b dhjZ[gb I_ezZ "te Zshb
jZ[hlghlh ijhkljZ[@&®l\h

- Ih\_g_Ih k_gahjgb bgl_eb]_glgb kbkl_fb gZebqgb gZ
bgl _]jbjzgb k dhgljhe_jZz gZ jh[hlZ dh_Ih h]jZzgbqz\z i
jh[hlbabjzgzIlz kbkl _fz dzZlh ih\_qg_Ih ijhfbre_gb jh{h]bh[jZ1tgeZ
\jtadZ dZlh bglk_aZ d¢jh]jzZfbjzg_ Ke_"h\ZI_egh jh[hltl g_ fh"
bgnhjfzpbylz hl 2~Zlqbdz [tjah dh_Ih \h”Ab ~h az[Z\yg_
ijhba\h~kl\h

AZ z"Zilbjzg_ dtf g_lhqghklb \ 1Z[Zjblbl_ gZ az\Zjy\Zgbl
g_lhgghklb \ ihaBpbhgbhf k_ ijbezZ]Zl jZaebqgb \b”~h\_ k_g
Z"Zilb\gh ke N®Z az\zZjtqgby r_\ Gz ihdkazgh kjz\g_gb_ f_"7
\bamZegZ b |ZdlbegZ k_gahjgZ kbkl_fZ azZ hldjb\Zg_[@ZF. aZ\Zjt«

Nb.]5. KjizZ\g_gb_ feZan jgZ \bamZegZ b IZdlbegZ
k_ghjgzZz kbkl_fzZ az hldjb\Zg_ gZ[15]\Z b azZ\Zjy\Zg_
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libf_jb gZ azZ\Zjtqgb jh[hlb b jh[hibabjzZzgb az\Zjtqgb

ABB ij_"eZ]Z dzdlh ~h[tj aZ\Zjtg_g jh[hl 1ZdZ b bgh\Zlb\gh
b ijhke ~y\ZmzZ\gjgqggby r \ \ j Zegh \j_ f 6HQVRU %DVHG $GI

Hkgh\gzZIlZ qzkl hl az\zZjtggbl_r_\h\_ kZ ijZ\hebg_cgb L_
ktk kdWkg_ jZ\gbg_g ijZhbA6\ f_"~m ~\_ iehqgb iR”bépe "g2 ¢
AymlZ \tlj_r_egxnb]7 dzdlh b "\ _ iehdbggzg t]teb]s.)

Nble JzZ\gbg_ g r_\ Nb]7 <tlj_r_g t]te

>jm]Z \tafh ghkl babkd\ZszZ [jZ_dlhjgh mijZlke_gb "t]Z &I
hdjt ' ghklnb]9 Lmd ke _"\Z ~Z k_ hl[_ekeb” g KA IgZ dlhjbylZ
ljy[\Z g_ij_dtkgZlh ~Z k_ baf_gy b hjb_glZpbylZ gZ azZ\ZjtqgZ|Z

Nb]8 <tgr_g t]te Nb]9 Az\Zjy\Zg_ih ~t]Z hl hdjt g

Ih ijbgpbi-keh gZ _ kbilmZpbylZ ijb ktWAbKlydBglhgh ijZ\Z e
b A\b>_gb_Ih ih ~t]Z hklhdjg g\bglh\Ztebyby Lh\Z ihgydh]Z _ bex
aZshlh ljZgkeZpbylZ b beb jhlZpbylZ gZ "~ _1ZceZ fh _ ~Z k_ &
A 1ZceZ Z azZ\ZjtqgzZlZ lhj_edZ ~Z keg N2 \phEZZ b¢d tZhjby

NbJ10 <bglh\ rNbJ11 AZ\Zjtq_g jh[hl :<< ijb azZz\Zjy\Zg_ gZ \
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GZ nb] ihdZ#BB ijb[IZ\Zjy\Zg_ gZ \bglh\ r_\ dt~_Ih

\tjlb Z az\Zjtqgbyl jh[hl ba\tjr\Z ijZzZ\hebg_cgh "\b" _gb_ b az\Zz

Lmd s_ dhf_glbjzf_ gydhedh f_|Ih*"Z aZ hldjb\Zg_ gZ r_\h
<< gj_a

R LZdlbegh mklZgh\y\Zg_gj_a “hdhk\Zg _

oK_gahj aZ [ebahkl bg”mdlb\gb

GZ nlH?2 _ ihdZaZgh IZzdlbegh ehdZebabjZg_ gZ tleh\ azZ\Zz
ijhp_"mjz

- >hdhk\Zg_ "h _"gZlZ iehqZ

- >hdhk\Zg_ “h _“~bgby jt[

- >hdhk\Zg_ "h *"jm]ZIlZ iehqZz

AZ\Zjy\Zg_ hl gZqZehlh gZ r_\Z

K |Zab ijhp_"MijgbdZ dZdlh gZqZehlh 1ZdZ b gZijzZ\e _gb _|

azZ\Zjtqgby r_\

NbJ12 LZdlbegh ehdZebabjZg_ gZ tleh\ r_\

FANUC Robotics ij "&]1zZ"Zilb\_g ijhp_k gZ az\zZjy\zZzg_ \ djZlhe
dhf[bgbjz baiblzgz | _gghett]byz azkzjdafh ghklbl_—az kt\f_
gZ[ex™_gb K gkh jh[hl k_igmah]l3 JZ[hl_s jZzfdbl_ gZ $UPERRLO g
khnim_j 2~ nbgbjm_f hl ZWI4illb\l_geywe]hjbltfbadheelh h[jZlgZ \jta
hl ~ZlgbdZ bgzZfbqgh j_]mebjizgZf dpl_ @zZ\2jZFg_L _ab izjzf_Ij
\dexq\ZIl kdhjhkl gz M\dij_gbgb_bkkdd4dhih~zZ\Zg , fZfhphedZite\Zc
gZaZzZ\Zjtqg¥2gZ LZab hipby iB&WERRO gZ jh[hlZz "ZijEpZkibgZ
azZ\2jZg_"bgZfbdgh hf IljbylZ gZ klz\bl_k_ ijhf_gy

GZ ni3 _ ihdZazg jh[hl hl k_jbylZ )$18& $5& ODWH bgl_]]
MSPOT eZa_ j_g kd_g_j

NbJ13 AZ\Zjtq_gFANUWG N b]l4. FANUC ARC Mate + Servo Robot MSPEHD
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CLOOS _ ~bg hl \h~_sbl_ \ jzajz[hlI\Zg_lh b ijhjhdhhbklAE
azZ\zZjy\Zg_ k \bkih#&Z &Zhleg”"mkljbZegb ijbehlh’gbygb_ gZ bgl_]j
gZ bgh\Zlb\gb |_ogheh]bb gh\hlh ihdhe_gb_ jh[hlb azZ az\Zz
"hitegbl_egb ij_"bfkI\Z \ dZq_klI\h ijabbl1E¥IKje\ghkgh\ghlp glb
_\t\_""Zg_|h gZ g_azZ"tle_btZebkb]15 [ Lh\Z ~hijb@gZkyggZgbl_e
m\ _ebqzZ\Zg_ gz ]Jt\dzZ\hkllZ b "bgzZfbdZlZ gZ jh[hlZ azZ azZ\Zjy
lh\z zZ\IhfZlbabjZgbvdjtqgb ijhp_Hhgkb]mjbjZgb-_ih_dhb\_g gZq
OhjbahglzZzeghlh "\b"_gb_ _ \tafh'gh ~h ff

[
NbJ15 AZ\Zjtq_g jh[hl 4,52:S gZ &/226

AZ\Zjtggbyl jh[hRANAZONIC ij_ | _g”bjzZz aZ "hdgipy \ dedkZ
\bkhdhkdhjhkl_g+flmh]1¥ BfZz pbnjh\zZ \jtadZ k I|hdhPardsgmdd
DhfmgbdZpbbl_ k_ hkts_PFbfipusZ Etigrneb ~j) Dhgljhe _jtl fh™_ ~Z mi
Ah hkb _~gh\j_f_ggh Hk\_g klZg”*Zjlgbl_ nmgdpbb gZ az\zZjy
azZ Z™"ZilZpby ih az\zZjtggby r_\

- HkpbeZpbb

- ljbihdjb\Zg_

- J_KklzZjlbjzgrt]gzz

- \lhfzlbggh hk\h[h " *"Z\Zg_9gZ | _eZ ijb aZe_i\Zg_ \t\ \Z

- K_gahj az "t]zlZz

- K_gahj aZ "hibj

- MijZ\e_gb_ gZ “h jZaebqgb IbizZz az\zZjtqgb fZrbghb

- KbgojhgbabjZzgh "\b" _gb_f_ ""m gydhedh jh[hlZ

NbJ16 AZ\Zjtq_g jh[hl 3DQDWRQERK 4 _dZjlh\ az\Zjtq_g jh[h
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("bg ki_pbnbqg_g ijbf_j gz ~_dzZjlh\ az\ZjtpZ gn]jl@[hlh\BZ" _
HK?G >?D:JLH< A:<:JTQ?G JH;HL .%:(/" +'

Bgh\Zlb\gbyl ~ _dzZjlh\ jh[hl mgbdZegh jZajzZ[hl_g hl DB
~n_dlb\ghlh fm baihea\Zgg ald eeZAZfiygh jyaZg_gZ ljt[b b ijhnb:

> dZjlh\byl jh[hl k ebg_cgb b jh1zpbhggb hkb _ hilbf
"hklti b ijhba\h~bl_eghkl

OZjzdl_jbklbdbl_ gZ f_oZgbqgbyl “baZcg ijZ\yl kbkl_fZlI.
jZ[hlgb ijhkljzgklI\Z b \lfdipd\Bydhb hkgh\gb ij _"bfkI\Z gZ dhgk
Dhgljhe_j fhglbjzg dtf jh[hlZz
Lhdhbalhgqgbpb fhglbjzZzgb dtf jh[hlZ
ljh]jzfzlhj "\b" _s k_ aZ_"~gh k jh[hlZ
<tafh ' ghkl aZ baihea\lZg_ gZ d] dZg]Zeb az\zZjtgqgZ |_e fhglb
KbgojhgbazZpby o iftlh. q_ jh[hlZ

X x X X X

AZ\Zjtqgbl_ jaodhdgb dhfie gekbnbjfRUKA kZ _~gb h} g.
jZaijhkljZzg _gmbh]18 L _kZ ih"oh”~ysb aZ ~tl]h\h FB= F:= azZ\Zjy\Z
ktk k\hc az\zZjtq_g Ilhdhbalhggbd bfzl jza\blh IjZ_dlhjgh ktkjz\
ihr"oh”~ysZ k _gahjbdz fh]zIl ba\tjr\zZl Z~Zilb\gh azZ\Zjy\Zg _

GZ nkh9  ihdzaZZgjtqg _g jh[hl .8.% Rtk ke ~gbl_ ~Zggh
x =h”~bgZ gZ ijhba\h”kl\h
x H[o\Zl h[k_] ff
x FZkZ k hkb gZ ihabpbhgbjZg~b&Zz d¥\ZjyiZg _
x H[hjm~"\EgFB= F:= lhdhbalhggbd ]h”bgZ gZ ijhba\h”kl\h

"bklZzgpbhggh

NbJ18 AZ\Zjtq_g dHKUKA dk NbJ19 AZ\Zjtq gKUWKAVK30

NbjfZIVASKAVA ij_"ezZ]Z Z"Zilb\gh jhhhbBbAZ|jxyZg_ k \bamZe.
+nb]20. Kbkl _fzZlZ az \b”»_hgZ[ex® _gb_ gZ 02726HQVH ~Z\Z nmg
<$6.%$:% aZ hldjb\Zg_ ke_"~_g_ b azZ\Zjy\Zg_ ih j_ZegZlZ IjZ_
Kbkl_fzlz fh_ ~Z k_ baihea\z \ 7,* *0%$: O,*HkO$r Ihyxp ki) Z
iZjzZf_ljb &hrd djt] hl fZI_jbzZeb dzZlh g_jt' ~Z _fzZ klhfzZzgzZz Zemfbg
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NbJ20 Jh[MASKAVA Nb2l <bamZegZ kDMASKIX/AZ

Hkgh\gb ij_~bfkl\Z
GZfZe _gZ p_gZ ihjz"b Z[khexlgh ihabpbhgbjZg_ b g_ _ g _hJc
MgbdZegh j_ K ggah@gZijb gme \h hI\Zjyg_gZ r_\h\_1|_
=t\dZ\h j_r _gb_ aZ ki_pbnbqgb az”~zZqb ih azZz\zZjy\Zg_
Bgl_ljbjZzgh j_r_gb_ azZ jh[hlbabjZgb dhgljhe_jb <$6.%:$

GZ nBl _ ihdzZazZgZ kljmdImjzZIlZ gZ \baYAIKAVAIZ kbkl fzZ gZ

H +H+ H +H

1.4.FhglZ gb jh[hlb

Fhglz tl gZrbghkljhbl_egb ba”_eby ij_~kbZ\lelh\asth”pZlc eZ
]_hf_ljbg_g ijh[e_f babkd\Zs I|hgqgh ihabpbhgbjZg_ :dh fh
bajz[hl _gb k g _h[oh”bfZlZ Ihqghkl b Zdh o\ZsZgbl_ b ihabp
ktsh Ihgqgb az"zigtXiZkleyXZzg_ gz ~_1Zcebl_ k_ k\_"~Z "~h az~’
mijZ\e_gb_ gz fhglZz gby jh[hl

< j_Zegb mkeh\by | _ab babkd\ZgbyqgkkllyzZijmzZzbzZIl _opfHdq _
bdhghfbg_kdb h]jZzgbq_gby Lh]zZ\Z highkbl_eghlh jZaiheh _gb_
hléhgy\Z hl "~ _ezZgbl_ihabpbb k g_ba\_klgZ hlgZzZij_"~ ebg_c
hkb]lmjy\Zg_ gZ jzZ[hlhkihkh[ghkl gZ jh[hlbabjzZgzlZ fhglZ gz
ljy[\Z beb ~"Z k_ gzZfzZeyl ]j_rdbl_ \ jzaf_jbl_ b jZaiheh _gb_Ih
bal]jz"bzidb\gZ fhglZz ' gZ kbkl_fZ k iheal\Zg_gZ k_gahjgZ bgnhjf
b kthi\_Igh ijhfygzZz gz izjzf_ljbl_ gz ~\b" [gb_Ih ijb fhglz"

Kji_~ hkgh\gbl_ ij_~bfkI\Z gZ jh[hlbabjZgbl_ | _ogheh]bb
dhfihg_glb \taeb b kleh[_gbhgrbgbmZ b* 1Zceb b fZ-Albdinddz
ij_ pbaghkl b kdhjhkl gZ jZ[h1Z dzZdlh b kihkh[ghkllZ gZ jh[hIZ
dhfie_dkgb jbkdh\b azZ gh\_dZ b ih\lkjy‘hiiiebi gEZpbhh[hibab]
kbkl_fb az fhglz' b Zk_flebjgh _~Zh[ZVZé ik_h[hjm~\Zgb b ij_gZ}
ijhfygZ gz ba\tjr\Zgbl_ | _ogheh]bggb hi_jZpbb b h[_dIbl_ k d
hkb]mjy\Z \bkhdZ Jt\dZ\hk!l gz [Lphba\h~ki\hlh

< aZ\bkbfhkl hl ijbeh” _gb_Ih fhglz gbl_ jh[hlb fh]BI KXYk [
kbkl _fb azZz fZrbggh aj_gb_ b azZ baf_j\Zg_ 9gZ mkbeby IRUF
fZrbggh aj_gb_ gZzZijz\ey\ZIl jh[hlZ ijb ih\*b]JZg_ I|jZgkihjlbj
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dhfihg_glb gZ | _ogheh]bggzitand&SikybyH SLEN.pbb gZfZey\Zcc
_ebdgbjZcdb gm ~ZlZ hl “~hitegbl_egb kbkl_fb azZ ij_pb:

Nmgdpbbl_ azZ \bamZe_g dhgljhe gZijzZz\ey\Zl jh[hlZ
ijhkljzgkl\_ghlh hjb_glbjZzg_ gZ dhfihg_glbl_  az ~Z kb iZ]
L_ogheh]bbl_azZ baf_j\Zg_badedbed kyghliheaz ijb hi_jZpbb d.
gZ _"“bg dhfihg_gl \ *jm] L_ bagbkey\zZl dZd\Z _ g_h[oh”bfZlI
kleh[dZlZ b dZd\Z kbeZ ijbeZ]Z jh[hltl

1.41.1j_"bfkI\Z b ijbeh"_gby gZ fhglZ gbl_ jh[hlb

Fhglz gbl_ ijbeh  _gby dlibdgllexqg\zl rbjhd gzZ[hj hl ~*_
\dexqgbl_egh br _glbnbpbjZzg_ b khjlbjZzg_ gZ "_IZceb ihn
| ogheh]l]bqgZ ebgby fZrbgZ ERZO IHHGLQJ ELQ SLFNLQJ
jh[hlbabjzgbl_fzZgbimeZlhjb kfygZ gZ bgklg@af kdpldz baZo)\\Zsy
fhglz gz ™ 1Zceb \bamZegZ bdki "dmpddrcimeyjgbl ijbeh” _gb
fhglZz gbl_ jh[hlb kzZ Zk_f[ebjZzg_|Ih gzZ ~\b]zZl_eb ihfib ij_*»
Z\Ihfh[behkljh_g_Ih fhglz" gz \taeb b fZrbgb \ IjZgkihjlg
fhglz gb hi_jzZpbb \ _e_dljhgghlh b _e_dljhl_ogbg_kdh fZrbghk
f_~"bpbgkdh h[hjm~\Zg_ b [blh\b _e[18ljhmj_"~b b | g

Lhab Ibi jh[hlbabjzZgb kbkl_fb kZ ih"oh”~ysb aZ ijbeh  _gby
\bkhdzZ kdhjhkl b ij\pbaghklegh fhglZ  gZ badexqgbl_egh fZedl
gh\_rdzlz jtdz ~_IZceb dZdlh b azZ ijbeh”_gby \ dhblh qgbk
fhglZz gb hi_jZpbb \ qgbklb klzZzb \ _e _dljhgghlh ijhba\h”~kl
f_ "bpbgkdb mkljhckI\Z b badhdhybdbjlzgpl_kbkl_fb [Zjgdgddpz
ijhba\h~kl\_gb jZaoh”b dzZdlh b gbktd jbkd b [tjaz \ta\jtsZ_f
"hiteg_gb_ fhglzZ gbl_ jh[hlb hkb]mjyhelyb iyhinBdhilhkI\_g dZiZy
dhf[bgZpby k mkki\tZrglg dZq_kI\WngdpbWZ jZaebdZ hl ki_pbZeba
Zk _f[ebjzsb fhglzZz gb hi_jZpbb kbkl_fb az 2ZzZ\IhfZlbaZpby |
"hklzltqgZ ]Jt\dZ\hkl ijb ij_dhgnb]mjbjZg |h aZz Zk_f[ebjZg_gZ
ebgby beb nzZfbeby dzdlh b ijbhfkydzdZ\ iljhi*mdIh\p¥6}*bazcg

FhglZz gZ hi_jzphi\R}Ze

Kihj_”~ bake_"\Zgby 9gZ mqg_gb [ebah hl fhglzZz gbl_ hi_jZ
fhlzl ~z [t~ZI] hij_~_e_gb beb k\_~_gb *h fijlg.l1AZ gghk¥lelA hlihj.
hkh\hkbf_Ijbgghkl gz ~_1Zcebl_ jzZale_""Zgbylz fh]zl ~zZ [t"Z
nh 22

N 22 Hkgh\gb nZab gZ fhglz gzZlzhhihjjZpby 3\Ze

lib_fzl k_ ke _~gbl_ ~himkdZgby

-\Zetl _ hdZq_g gZ fhglz ghlhhkkZjhmkg\h kbf _ljby
18



-hdzZg\zZg_Ih _ ih~"Zleb\h aZ ebg_cgZ b tleh\Z »_nhjfZpby
-ih™M\_"7rZg_|h gz \Zez dtf hi\hjzZz _ ih hklZ fm gZ kbf_Iljby

-ihg_ _~bgbyl hl ~_1Zcebl_ _ bajzZ[hl_g k ihA\_"AZsZ nzZkdzZ
-kbezlzZ b fhf_gltl \tjom \ZeZ k_ ijb\_‘qzdhlp_gltjz gZ
Hkgh\gZlZ aZ~zqZ ijb ]_hf_ljbq_g b kbeh\ ZgZeba _ ijh

jZaiheh' _gb_ gZ \ZeZ b hI\hjz \ ijhp_kzZ gZ fhglz" b ij_kfylzg_
\k_db fhf_ gl hl ~\b>_gb_Ih :gZebatl ~Z\Z \tafh ghkl ~Z k_
izjzfljbl _gZ hdzg\Zg_|h b kerZ kb lakgh¥Zzg Zilb\gZ kbkl_fZ

Hkgh\gbl_ nZab gZ fhglzZz gZIlzZthi\hZphk¥ 3\Ze

-1] fbgZ\Zg_ gZ nZkdaigbl_ klhcghklb gHbebljg hé¢dgU4Zrdb \
hlghkbl_eghlh jZaiheh ™ _gb_ gz \zZez kijyfh hl\hjz \ fhf_glzZ ¢
| _dmshlh hlkllhggbp gltjZz gZ hdzZqg\Zg_ hl hklZ gZ kbf_Ijby b -
\ebygb |Ih gZ jZaiheh _gb_|h gZ p_gltjZz gZ hdzZq\Zg_ \djomjZ1
ljZgknhjfZpbylZ gZ tleh\ZIZ b ebqb@8zZI1Z ]j_rdb

5 ‘|__§7Qz1Actg ok

|

NbR31j _fbgz\Zg_ gZ nz2dZ"ghbhqdh\ dhyh28I>\mlhqdh\ dhglzdl
Uo= kH+L.D
u=H+L.D tzcotg(D , D- t]te gZ nZkdZIZ

- _~ghlhgdh\ dheglZidl_glZ gZ ij fbgZ\Zg_ gZ nZkdZIZ ~te'b
gZ ~ 1Zcez \lhl\lyjidez I1jb Ih\Z ij _~iheh' _gb_ fh _ ~Z k_ iher
t]eh\z1z ]j_rdz \ fhf_glZ gz \tagbd\Zgnd gZ akiyZZ K@ h¥gbjlbggb
h]jZgbg_gby4nb]

u=cR+L.T-I.LT, rnR£jZ*bmkb gZ \ZeZ b gZ hl\hjZz

- A\ mlhgdh\ dh@&Zafl_ q_lbjb dhf[bgZpbb kihj_~ agZpbl_ gZ
Wb t]eh®Zj _rdbnbP5 1jb hij_~ e _gb ] _hf _ljbggb beb kbeh\b ktt
AZ \tagbdgZl "\ _ y\e_gby dhblh fh]ZIl ~Z \tsamnnipgk lAZid ébg\Z'@_
1-\b Ibi wbdging aZdebg\Zgjb Hbi[l].

D=Iltg(T+dcogT ,d D x*bzZf_Ijb gZ \ZIéEZjD
dh_Ih az fZedb klhTyhkbi\tz gB"Z
. T=cD , c=(R-nN/R
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AZdebg\Zg -\b Hbi k_ o0Zjzdl _jbabjz ktk kibjZzg_ gZ “\b" _gl
g_ijZ\begZ ijhihjpby gZ kbebl_ fhf_glbl_ ijbeh” _gb \tjom
jZ\gh\_kb_ bebaVpdZghlh hl Iyo ~\b _gb_ k_ \taij_iylkl\Z
jZaiheh  _gb_gZ \ZeZ b hl\hjz Abdldbbhg\hzg M Ikl ij_h~he__ qj_
gZ mijZ\ey\Zsbl_kbeb fhf_glb

ljb azZdebg\zZg_F+pb hilbi ~\b" _gb_Ih ktsh kibjz gh Imd ij
] _hfljbggb Z g_ kbeh\b Dhglzdlgbl_ kbeb \ ~\_|I_lhqdb gZ
ki _sm "jm]Z b Zdmfmebjzl _g_jlby \ ~ 1ZceZ 1hjz”b |h\Z |Ih ¢
gj_a ijhfygZ 9Z mijZ\ey\Zsbl_ kbeb HklIZ\Z ~Z k_ jZaleh[b kt_
high\h Zdh Ih\Z _ \tafh gh

1.43.1jbf_jb gZ fhglZ gb jh[hlb

Lbibggh \bkhdhl_ogheh]bqgbl_ fhglZz gb jh[hlb \ fZrbghkl
ke _~gbl_ dhgnb]lmjZpbb r_klhkgb Zgljhihfhjngb jh[hlb q_Ibjt
Compliance Assembly/Articulateb RERW $UP jh[hlb dZzZéZlkhbh\lbaihtealZc
N elZ jh[hlb k iZjZe egZ Ihkke fgbdz kzZ ijh_dlbjZzgb azZ 1zZ\Zg
baihea\Zl fhlhjbabjZgb f oZgbafb aZz az”~\b'\Zg_|h gZ |ljb beb
Lh\z bf ihalhey\Z ~Z baigéhyZIhfi_jZpbb ktk azZ\b”gZzZ ij_pbag
fzdzj Ih\ZjhghkbfhkllzZz bf "z _-ddheddb|\ &kgh\gh gb_ ke ZXkdly dka bd
rZjgbjgb Ihihehptbdgh\_gh " _elzZ jh[hlbl_ kZ k Ijb beb q_Ibj
ijhba\h”bl_eb ij_"ez]zl fhrl ektkk "h*ohk*ysb azZ dhfiehkikyjh klgk
Zk _f[ebjzZsb hi_[lBlpbb

Gh\by jh[HHANUC SR-3IA _ itj\byl fh”_e hl k_jby 6&&n®PBLhIb

FANUC = SR-31A

NbJ26 Jh[hl gZ )$18&%E jby 6&$5%

Gh\byl 6&$5% jh[hl gZ )$18& ij_"*ez]Z \bkijd@b &glthkh k&
ijbeh>_gby \ rbjhd djt] hl bg~mkljbb \dexgbl_egh ijhba\h”k
e _dljhgbdZz  Z\lhfh[begb dhfihg glb iezklfzkb  eZz[hjZI
“e_dljhmj_*b b f_~bpbgkdhibaybebypehyzg®&$5% jh[hl kZ SLI
place,hdhfie dlh\Zg_ baibl\Zg_ bgki,[dflby hizdh\zZg_
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OZjzdl_jbklbdb gz fBiA:_ e 65
x lhe _a_ g Ih\4]
x H[o\Z]I ff
x Oh2 ff

x SCA5$ jh[hltl k_ aZ"\B-\Z%I&RPSDFW 30XV dhgljhe |

Jh[hltlgZABB: IRB 910SC - SCARA _ [tja _\lblhd @ nb] Lhce _
ihr"oh”ys aZ kleh[y\Zg_ gZ fZedb qzZklb h[jZ[hIdZ [84&. fZ]_jbZeb
1Zjzf _1jb
lh~ _fghkl ~h d]

H[o\ZIl - kf

lj "bfklI\Z

ISO- aZ gbklb klZb

,3 aZsbhlz

JZaebqggb ihabpbhgbjZgby
E_kgZ bgl_]jZpby

Fh me g "baZcg

DjZltd pbdte

<bkhdZ lhgghkl

Nb27 Jh[hl gZ $%% ,59EARAG&

Nb]28 O\ZsZqg azZ fhglZz gb jh[hlb gZ )(672

FESTO _ jZajzZ[hdhe mgb\_jkZe_ g o\ZsZq OXOWL&KRLFH aZz
Lhc bfz ijhf_geb\ aZo\Zl [ZabjZg gZ gh\_rdzZlzZ jtdZ b dhf[b
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azZo\ZsZzZg_ ljtklbl_fm fh]zl ~Z [t~ZI] ij_\dexq\Zgb |1ZdZ q_ "Z
p_gljbjZzsz inh@&zlh\Z ~"Z babkd\Z gbdzd\b#nbh[jZam\Zgby

:NZilb\gbl_ ijtklb k )LQ 5D\ kljmdImjzZ k_ ijbkihkh[y\Z] k.
jZaebqggb nhjkZfegph]h gm\kl\bl_egb [_a gm ~ZIlZ hl ~hitegbl_
| ogheh]bb aZ mijZ\e _gb _

OXOWL&KRLFI dtg4dKheh _gby \ dhblh k_-jZAaeWwgsgd dgZaohj
h[_dlb gzZijbf_j ijb kihfz]zl_egbl_ jh[hlb azZ 2Zk_f[ebjZg_ &
ij_"ijbylby dt~_|Ih k_ ijhba\_"7~ZI| jZaghh[jZagb ijh*mdlb < fi
baihealZg |Ih gZ kf gy fbhkbklk fbh[hjm~\ZIl k jZaebggb o\ZsZqb

H[kem \Zsb jh[hlb

Jh[hlbabjzgbl_ kbkl_fb az h[kem'\Zg_ gZ f_IZehh[jZ[hI)\
fZrbgb k\_"~Zl ~h fbgbfmf \J_f Ih aZ azZj_""Zg_ b jZalh\Zj\Ag _
Z\IhfZlbabjzl ijhplhkEahljzZghlh h[kem \Zgh\dexdtjAzkdhjhkl ij_pk
b ih\lhjy _fhkl gzZ hi_jzZpbbl_ \ kjzZ\g_gb_ k jtgghlh h[kem \zZz
\lhfZlbabjzZghlh ih~rzZ\Zg_gzZ ~ _1Zceb fh _ ~Z [t®»_ hl ihlhqggz
\oh”ys [mgd_j Z ij_pbhphdh ih)\ZgkihjlbjZzg_ b ihklZ\yg_gzZ ~_1
k_ dhhj*bgbjz hl kbkl_fz az f&xbygdly g dlfjZz[hI\Zsby pbdte f.
dhgljhe_j hi\Zjy ij_1jzZz~Z1Z azZ ~hklti gZ jh[hlZ b fm ih"Z\Z kb]
ahgzlz gz h[jzZ[hlj@all\ZjbZ]lhlh\by ~ _|Zce b ~Z azZj_"b gh\ ihkj
o\ZszZq ]jbl _@djzZy gZ jh[hlbabjzZzgKeh YZzdhZzy gZ |Zab hi_jZpby i
ij_liZz~Z hligh\h k_ azlI\Zjy b fZrbgzlZ azZzihg\zZ ke_"\Zsby pbdte
lhc jh[hltl h[\oddhba\tjr\Zz kihfz]zZl_egb hi_jZpbb dZlh aZgbkl\Z
baf_j\ZggZ \_q_ h[jZ[hl_gbl< dgydbhbede_Idb hi_jzZpbbl_ kZ dhgnhb
g_ hkgh\gbyl h[kem '\Zs jh[hl _ Zkbklbjzg hl \lhjb kihfZ]Zl_e_c
k_ ]jb b i&xlz\yg_Ih gz ]hlh\bl_ ba”_eby gZ iZg_llh Ibébdtfz
| ogheh]lbqgzZ JdpblyabjZzghlh h[kem'\Zg_gZ f _IZehh[jZ[hI\Zsb
g_ij_dtkgZlh j_~m\Zg_ gZ h[jZ[hI\Zsbl_ pbdeb [_a gm ~Z hl i
hi_jzZjbl_ bebfggzkgz i_jkhgtddzizdz _ \Z ' gh q_ 1zdt\ Ibi jh[hl
h[bdgh\_gh ]Jhe_fb kdtib \bkhdhkdhjhkligb b fgh]h [tjab fZrb
\Z gh ij_klhyl f_"~"m pbdebl_ ~Z1],[18hgbfZe _g

Jh[hltl fh™_ ~zZ [t~_ fhglbjZg gZ2bi\d&lgh bgbm fZrbgZlzZ Kj
ihimeyjgbl_ijbeh” _gby gZ h[kem \Zsbl_jh[hlb kZ hi_jZpbbl_
kljm]J]h\Zg_ nj_ah\Zg_ rebnh\Zg_ ijh[b\Zg_b | g niplh\Zg

Gydhb ijbf_jb aZ h[kem '\Zsb jh[hlb kZ

S

g
FANUC
ROBODRLL + |
!—,@-SZT;M,S a
High Power Version
| |

| g

=)
-
-
& 1
|
|
7 |
|
|
-l
=

Decoraptiiiy | | [ AT T
iy

Nb] DeldzZ k jh[hAANGZ
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GZ nb29 kz ihdza®\gb fZrbgHROBODRILL D21LiA5, aZh[bdhe_gb
jh[hlbabjzgb de_ldb \dexg\Zsb [®HhIFANUIC b ijh~ mdlh\ kde
Hi_jZlhjbl_ ih~]lhl\yl hleb\dbl_ b ]b ihklzZ\yl \tjom iZe Ibl_ Jh
"h fZrbgbl_ b ]b k\Zeyl K ihfhslZ gZ \bamZegz{i#Z&dhkl_fg hg'm j
k_\abfzl gzZijz\h hl jh[hlbl_ b k_ ihklzZ)j2O\tjom dhg\_c_jZ

GZ m|30 kz ihdzZzazgb k_jby fZMBSngeZZImhpfz KI?KBF: Halz
jZ[hlZ k fZrbgb aZ e__g_ b iheml_qgh sZfih\Zg_

LIS

[t

ol B =
| ~ —

L
ey ﬁ

>habjZs fZgbimeZlhj[fZa\Zs fZgbimeZlRZgbimeZ hdkljZdIhj

NbJ]30 H[kem \Zsb fZgbimeZlhijklgRBWjfZ

FZgbimeZzZlhjbl_bfZIIhQghkl kdhjhkl b ih\lhjy fhkl balj.
fhrmegZ hkgh\Z b k_ ij_"ez]zl \t\ \ZjbZglb aZ jZaebjqulb itb}hé_
fZgbimeZlhjb gZ nbjfz KI?KBF: GRIPMAT.bSPEEDMAT ~j NbjfzlZz
bal\tjr\Xtsh j _bg _g_jbg] gZ bg"mkljbZegb jh[hlb Z\IhfZlbaZphb
e
J

J _bg _g_jbg]l gZ jh[hlb b jh[hlbabjzZgb kbkl_fb

AZ baykgy\Zg_ gZ gm ~ZIlZ p_ebl_b az~zZqgbl_ijb j_bg _g
jh[hlb s_ [t~_ ba\tjr_gh ke _"ghlh
:gZeba gdZa\plb_Ih gz kt\j_f_ggzZlZ oggmk |KikdaggrbdRB M J
Bake "\Zg_9gZ \g_"jy\Zg_|h gz BMJ \t\ \h*_sb bg"mjklbZegb |z
Bake_"\Zg_ b dezZkbnbdzZpby gZ hkgh\gbl_ izjzf_Iljb b ijbeh _gl
Hkgh\gb kbkl_fb gZ BMJ
J _bg _g_jbg] gZ bg"mkljhEZ2gdbnjgphlb

Ih~[hj gZ bg”"mkljbZe g jh[hl aZ j_bg _g _jbg]
16.1. ljhmg\Zg_ b ZgZeba gZ bgnhjfZpbylZ aZ jZBWIb_ gZ k

lj_~klZ\_gbl_ ]j@mtslbnb]32, nb]33, nb]34 nb]35 bnb]36) ihdZa\Z|
k\_Ih\ghlh Jh~brgh ijhba¥WMEk\gZjZkI\Zg_ b 0Zjzdl_jgb aZklhb i

Kihj N5 F_"~mgZjh~gZ n_~_jZpby ijhah[hIbdEZ ijhba\_~ g
[[hyBMJ Kihj_» 1h]Z\ZrgZl1Z ijh]ghaZ aZ ke_~\Zsbl_HBMJILh"b
9ZjZkI\Z ijb[ebalBPbegl RZ ~hid30P9ij _a ]
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Estimated worldwide annual shipments of industrial robots by
regions
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3
o

NbB K\_lh\gh Jh~brgh ijhba\h~kl\k gZjBMVUZgZKihb ijb j_p_kb:

Continued increase of robot sales between 2013 and 'FH;%EK
2016 SrAlHT
department

Annual supply of industrial robots
2011-2012 and forecast for 2013-2016

nAsavAustalia

" & a o H 8
g g g 2 2 2
H H H 8 8 8

p7
7 NDMA
Hosted by 4

Nb]3 Kthlghr_gib "Anihea\Zg_IBK2 :aby :\kljZeBYyjhid:f_jbdz

Booming robot market China IFR%,

Annual supply of industrial robots to China
2005 - 2016
2014 - 2016

40,000 +15% per year on average

0n

2005 2006 2007 2008 2008 2010 2011 2012 2013° 2014 2015°  2018°

‘Source: Warid Robotics 2013

7
7NDMA
Hosted by Z

Nb]3 Ijh*Z [b 8MA DblZc
1.6.2. Bake_"\Zg_gZ \g_"jy\Zg_|h gz BMJ \t\ \h™*_sb bg”"mjk
G2nb]34 _ bexkljbjzgh \ dhb kljZzgb k_ -fogh]lBed\ZejiZ\ggZgb
_gZijzZz\_gh dZzZlh kthlighr_8MJg#Zz [jhcjZ[hlgb f_klZ \ bg”mkl
ijhba\h~kl\h < itj\ldlZz kZz X' gZ Dhj_y Yihgby =_jfZgby R\_pb
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Robot density in the five biggest destinations of robot supplies in 2014
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*Number of multipurpose industrial robots (all types)

per 10,000 employees in the manufacturing industry (ISIC rev.4: C) 2013 Source: IFR World Robotics 2014

Nb]3 >tjZ\b k glheyfh jZaijhkljZg _BMJI gZ

Estimated operational stock of industrial robots 2014* and 2017~

450 478

400 w2014" W2017"

350

300
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200

000' of units
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0

China EU_5" North America

* Forecast
**Germany, Italy, France, Spain, UK Source: IFR World Robotics 2014

Nb]3 <g_"jy\ZgBMZ Ijb hl \h”_sbl_ bg~mkljbZegbbjZlbhgZ
2\jhi_ckdb ktka\ jgZ :f_jbdz

GZnb]35 _ bexkljbjZgh kjZhgf ghm dblZckdZlZ bdhghfbdZ i
\g_"jy\Zg _Ih gZ mgb\_jkZegb Jb[hh® ~dbl_ bdhghfbdb gZ ~jm]bl
bg mkljbZegb j£7bhgZ b K_\_jgz :f_jbdz

<t\nb]36 k_ \b'~"Z GO%IEBMXZ k_\g_~jy\Zeb \ Z\Ihfh[behklj
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Estimated annual supply of industrial robots at year-end
by industries worldwide 2014-2016

m2016 =2015 = 2014

Automotive industry
Electrical/electronics

Metal

Chemical, rubber and plastics
Food

Others

Unspecified

20,000 40,000 60,000 80,000 100,000 120,000

o

units Source: IFR World Robotics 2017

Nb]3 Ijhfbre_gb k_dlhjb \ dhblh k_BWJ*jy\ZI

GZ [ZaZ lhab ZgZeba k_ klb]JgzZ "Nh gZdexgbghtllgZ qgngb\_jk
jh[hlb bfzZz h]ljhf_g ihl_Igpbd&#£lh 1h*brgh gZ \lhjbqgby iZzazj k_ i

jh[hlZz dhblh fh]zl ke_» fh~ _jgbabjZzg_ ~Z k_ gZkhqgZl \ ~ji
bgA"mkljbb dZlh

obfbg_kdz b pbf_glh\Z bg”"mkljby

f I1Zemj]by

fZrbghkljh_g_

0jZgbl_-admkh\Z ijhfbre_ghkl

kdeBYh klhiZzgkl\h b eh]bklbdZz
]Ze\Zgbggb b obfbg_kdb h[jZ[hldb
az\zjtqgb b fgh  _kI\h ~jm]b hi_jZpbb
ieZaf_gh gzZ\Zjy\Zg_ b "]

ljhmg\ZgbylzZz dzZdlh b ZgZebatl gZijz\_gb ,hb [ZaZthgZjho!
n_" _jZpby ih jh[hhWbdZazZzoz q_ \ kljXgbbalih4ggz ?\pHZZ Jhe fb
\tafh ' ghklb azZ \g_"jy&MdJIlhjg2Zb ghkdzlZ kb iezZl_"“hkihkh[ghkl
| _ogheh]lbb | _ab kljZzgb gq_klh g_ fh]zl ~Z kb ihalheyl aZdmim
Z\lhfZlbazpby 1ZdZ q_ ke_" j_bg _g_jpogdZboZj mjgjradbpkkhn]
mgb\ _jkZegbl_jh[hlb fh]Zl mki_rgh ~Z k_ ij_gZkhqZl gZ iZaZz
[b\rbl_ X]hkezZ\kdb j_im[ebdb Jmftgby Jmkby MdjZcgZ ;_eZj
Q_jghfhjkdby j_]bhg

Bg"mkljbZeghlh gZijE\eZdphg Zz ktq_IZgb_ gz fh™_jgz f_
dhgkljmdpby ktk kt\j f g g oZj"m_j b Z\Zg]Zj»_dhllyhZmjheyb
ijhfbre_ghlh jzZa\blb_ gZ \h”_sbl_ k\_lh\gb bdhghfbdb b q_
ijhfbre_gzlz b [blh\Z _e_dljhgbdZ b hkgh\ghb ali[lylddl ZHZ k k
F_ozZljhgbdzl&adhylh _ hij_~ e _gZz dZlh hkgh\ KdjZziljblojpllz | awZz
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bgl _eb] _glgZ ki_pbZebaZpby gZ ;te]Ziby \]i GxhftZazZ gZ ba\tji
ebl_jZImj_g h[ahj [yoZ ihkhgq_gb ke_"gbl_ ba\h”b

-\ kt\j_f _ggbl_ | _ogkdjhkokd\2n \klykbh k_ ij_ieblzZIl ijh[e_ft
f 0ZgbdzZIlZ b _e_dljhghdZ |ZIlgg@gBye dljhgdlgy e dl

- kbgl_atl gz f_ozZgbafbl_j rz\Z ] _hf_ljbqgZlZ qZkl gZ aZz’
aZl\hj_gbl_dbg_fzZlbqggb \_jb]b

-jZ[hlb k_ mkbe_ghlb\gdhhb ijbeh gh hlghr_gb_ azZ kta”*ZzZ
bgl _eb]_glgb fZrbgb DZIlh itj\b klZ~bc \ Ilyoghlh jZa\blb_ fh" _
gZ | gZj ob[jb~rgb fZrbgb dtf dhblh fh]zl ~Z [t~Z] hlg_k_gb bg-’

-f_oZljhggbyl ih"oh” azZ lw&keb{\Zygb | _ogbq_kdb kbkl_fb _
] g abk_g klzZz~bc gZ jzZa\blb_ gh ih \kydzZ \_jhylghkl s_ k_
hkh[_gh i_jki_dlb\gZ gZzkhdZ ijb ktarz\Zg_|h gZ ob[jb”"gb kbkl_

16.3. Bake_"\Zg_b dezZkbnbdzZpby gZ hkgh\gbl_izBMJljb b

G2Zb]37 _ihkhq_g hkgh\gbyl ijbgpbi gZ f_oZljhgbdMZ*Zdkcl
jZale_""~Zl dZlh | _ogbqg_kdb mkljhckI\Z hl \azbfhk\tjaZzgb kbkl_
mijZ\ey\ZsZahijgZg

—_— MijZ\ey\Z&kbkl_fZ |
azZ™Zg
?e gZij_ " ¢
AZM\b ' \Zkbkl _fz
Pbnjh\b
Kbeb fhf gl kblgzZet
\ 4 —9 baf _j ¢
F_oZgbgwak!_fz \_ebqghb¢

lheh _gby b kdh

K _gahjgZkl _fz
NbB <azZbfhk\tjaZzgb kbkBMb gZ

Jh[hlbl_ ~Z k_ jZa”_ eyl dehkjzragdhZpbhggby Akblijlmc gZ
ki_pbZebag@gblki_ pbZegb ki _pbZebabjzZgb p_e _\b b mgb\_ jkZe

Ki_pbZegbl_ bg"mkljbZ&gbkjmhdgbg _gb nmgdpbhgZeghb \t
kz ij_"gZagZq_gb aZ baiteg_gb_ gZ hij_~ e gZ | _ogheh]bqg
dhgdj_ | g fh_e gZ hkgh\gh | _ogheh]bqgh h[hjm~A\Zg_ Dh]ZIlh
gZ _"gh |I_ogbq_kdh fZgbime Z\thb hfgzggtb imlelZhle k| kZ g _ijh]jZfbjm_
ij_"klz\ey\zZ EZYBhi_jZlhj

Ki_pbZebabjZgbl_ bg"mkljbZed®lhzZl jhjBédbbj gb nmgdpbt
\tafh " ghk2b@ 1j_"gZagZq _gb kZ aZ baiteg _gb_gZ | _ogheh]bqc
\tafh ' ghklb azZ h[kemz\Zgaebqgqgb fh~_eb gZ hkgh\gh |_ogheh
ljh]ljzfzlZ bf aZz ~_ckl\b_ kt*tj"Z jZarbj_g gZ[hj hl bgnhjfZpby
gZklb Itjib dhj_dpbb ijb baf_g_gb_ gZ \tgrgzZlz kj_"*Z GZijbf
jh[hlb j_Z]bjzl gZ ijhfgg¥ikh gz klhi_gby f_1Ze ke_"_cdb ijhfy
\tarnkohi_g f_lZej_amelZl gZ dh_lh q_jizZdtl bfgdkdhmdcktdz aghl
ihlzlz i_slz ijb kiz*"Zg_ gZ gb\hlh gZ klhi_gby f_1Ze \ g_y
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Mgb\ jkZegbl_ bg"mkljb2egh fjohlhhhbb enmgdpbhgZegb \tafh"
lj_~"gZagZqg_gb kZ aZ baiteg_gb_ gZ jZaghjh”gb hkgh\gb b beb
baiteg_gb_Ih bf _ \tafh 'gh ~Z k_ hkts_kl\b ih jZaebqggb gZqgbghb

ljb mgb\_jkZegbl_ jh[hlb k ZgljhihfhjngZ kljmdImjZ b &Zbd
k\h[h~Z mijZ\e_gb_Ih ljy[\Z ~Z ]ZjZglbjZ 1jZ_dlhjgh “\b"_gb_
gZ fZgbimebjzgbl_ h[_dIb \ ijhkljZgkl\hlh AZ 1Zab p_e ljy[\Z
\bkhdhij_pbagb k_j\hazZ”\b \Zgby b -khyjljheggb hhdhzc gby

1.6.3.1.F _ogbqgZ kbkl_fZz
< kthI\_IklI\b_ k “\b"_gbylZ gZ qh\_rdZlZ jtdZ jZaebqZ\Zf_
kthi\_Igh Ijb \b~rZ kljmdImjb k Ijb ihA\b 'gb a\_gZ dhblh j_Z
leh[Zegh |j _]bhgZegh b ehdZegh

—eh[ZegZlZ kljmdlkpZ ki\y\Z ij f_ki\Dg ebyZjh[hl kijyfh dhhj~t
kbkl_fZ k\tjazgzZ ktk a_fylz Jh[hlbl_ ba\tjr\Zsb Jeh[Zegh A\t
beb ijhkljZgkl\_gh kfh[gZi®dZl dl gZ gzklhyshlh bake ~\Zg_ k
Jeh[Zegh ~\b"_gb_ bakIRpgthdZjgb

J ]bhgZegZlZ kljmditajZI\y\Z ij f _kI\Zg_ gZ o0Zjzdl_jbklbggZ
ihA\b gh a\_gh ihkj_~kI\hf kthI\_IgZ j_]bhgZegZ kljmdIimjz

jh[h1Z < azZ\bkbfhkl hl dhf[bgZjpdZlzblyggd ieta]zZsthg fZlbqgl
"hbpl g_]bhgZegbl_ kijmdimjb k Ijb ihA\b gb a\_gz |_k_jza»

-RRRzt]leh\Z |j ZebabjZsZ ihabpbhgbjZg |h gZ ozZjzdl_jbkl
jhl1Zzpbb gz IjbM\hb%b Lzdz\z kljmdIlmjz k_ g9ZjbgZ hs_
gh\_dhih*h[gZ odgZdhdapnomfZghb”rgZz

-55J 5J5 xknbjbqgZ |j ZebabjZsZ ihabpbhgbjZg |h gz
lhqdZ qj_a ijhfygZ gz 1jb kn_jbqgb dhhjrbgzlb kijyfh dhh
klhcdzlz

-5 J J J J 5 J 5 pbebg”jbgqgZ | _ZebabjZszZz ihabZpbh
oZjZdl_jbklbggzZlZ Ihqgdz gj_a ijhfygzZz gZ Ijb pbebg”jbqg
dhhjrbgzlgzlzZz kbkl_fZ gZ klhcdzlz

-5 J Jzx ~_dzjlh\z dzjl _abzgkdz j_ZebabjZsZ iha
0Zjzdl_jbklbggzlzZz IlThqdz qj_a ijhfygZ gz Ijb ~_dZjlhVYh ghhgZb4
kbkl _fzZ gZ klhcdzlZz

EhdZegzZIlzZ kljmdlktsZ kI\y\Z tleh\Z hjb_glZpby gZ fZgbimebjZq
dhhjr*bgzlgzIlz kbkl_fz gzZ klhcdzlZ ihkj_~klI\hf Ijb jhlZpbb
Adbldzlzs

Ba\h”~tl q_gh  _kl\hlh bake_ ~Zgby \tim@dsbkis kbh"mkljbZeghb
ihdza\zl _~gzZ y\gZ |_g”~_gpby dtf gZezZ]Zg_ gZ jh[hlbl_ k
g_aZ\bkbfh-Jheihfbl_ Ijm~ghklb ijb lyoghlh mijZz\e_gb_ Lh\Z k_
gZ dhgkljmdlb\gbl_ |_ogheh]bqgbl_ b _dkillRzZIBgb\ihdpebllj ~_~
JM\hbpbl_
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1.6.32.AZ"\b'\ZszZlZ kbkl_fzZ gZ bg"mkljbZegbl_ jh[hlb

ljhke " kgat\j_f _ggbl_ | _g”~_gpbb \ ag2Z\tb§dZmklhbzZegbl_ |
| hkhg_ghqg_ kts_kI\_gbl_ Zjlmf_glb ijb ba[hjZ gZ BMAhaXZ\b2\.
[trZ] [_ahizkghkllZz gZ jZz[hlZ m\_ebqz\Zg _|h gZ ij_pbaghkllZz
aZ j _Zdpby gZ pyeZlzZz az™\b ' \ZsZ kbkl_fzZ qj_a baihealZg_1Ih
bgl _jn_ckb b \bkhdhijhba\h~bl_egb dhgljhe_jb _"gby _f_goZz
\kbgdb hkb b j_Zebabjzg_Ih gZ keh gb I|jZz_dlhjbb \ ijhkljzg!
k\tjaZzghkl dtf \tgrgb mkljhckl\Z dhgljhe b "bZ]JghklbdZ hl jZak
ihlj_[bl_ekdb bgl_jn_ck gbktd jZaoh”™ gZ _g_jlby bkjih&ka\Zga.
gZfZey\Zg_ gZ hdZ[_ey\Zg_|h b aZ_fZgZIZ iehs

Ke_~ kjzZ\gbl_egZ hp_gdZ gZ |Ijbl_ hkgh\gb Ibiz az”"\
ig_\fZlbqgh b _e _dljbg_kdh k_ Zdprbghjz BgidmadZgbl e d
azZ™"\b '\Zsb kbkl _fb k ijhf_gebiklhghggiibdh\b k_j\hfhlhjb azZ hkt
gZ aZ™"\b'\Zg _1|h

LmKZ baltdgZlb gydhb hkh[_ghklb gkt& kihfiglhijlylogZ hlebqg
g_jlz _ \tafh'ghkllz ~Z k_ mijzZ\ey\Zl b ih ihabpby Z g_ kZzZfh
dhg\_gpbhgZegbl”\bEkzZIidlgb | g _fh]Zl "Z nmgdpbhgbjzZl kZfhk
mijZ\e_gb_ k_ hkts_kl\y\Z hl kbkl_fb gZj_q_gb k_j\hmijz\e_
[ehdh\_ dhblh ij_h[jZzam\Zl b fh mebjzl _g_jlbylzZ \t\ \b”~ ih~
k_j\hfhlhjz GZzZ [ZzaahZfhbpgij_~hklZ\_gZ hl _gdh”_j beb j_ah
\tadZ k_j\hmijzZ\e_g _|h j rz\Z dZd\b kb]JgZeb b _g _jlby ~"Z ih".
hkts_klI\b ~ _eZghlh "\b" _gb_ Dhf[bgZpbylZ hl k_j\hfhlhj b k_j\
k_ gZjbqgz k_j\vagz™\Wh_Ih gzZfbjZz rbjhdh ijbeh” _gb_ \ bg*mkljt
Ajm]b ijhfbre _gb hipdbleb

Bgl_jn_ck

— K_j\hmijZ\e_gb———1 M
O
# | )

Nb]3 :ehd ko_fZ gZ k_j\haz¥bj\Zigilhj b k_j\hmijZ\e _gb _

>Z~ _gb kZ ~jm]b hkgh\gb deZkbnbdZpbhggb djbl_jbb azZ k_j

-ijbgpbi gZ jZz[hlZ gZ k_j\hfhlhjZz
-\b” gZ \]jZ* _gby *"Zlqbd aZ h[jZlgZ \jtadZ
-\b” gZ k_j\hmijzZ\e_gb_Ih b bgl_jn_ckZ aZ mijZ\e_gb _

lhkhg_gb kZ hkh[_ghklbl_ gZ ihklhygghlhdh\bl_ k_j\hfhlr
| _ogbl_ ij_~bfklI\Z b g_"hklZltpb BflfhZgbBdexig\Zl ~h[jb im
oZjZdl_jbklbdb \tafh ' ghkl azZ j_]mebjZg_ \ rbjhd ~bZzZiZahg
"bgZfbdZ e _kgZ gZkljhcdZ b mijzZ\e_gb_  G_"hklZltpbl_ -kZ
keh'gZ dhgkljmdpby ihjz"b gZebqgb_Ih gZ dhehdbhlhklb hd
ljZgknhjfzlhj azZz ihgb zZ\Zg_ gZ gZij_" _gb_1Ih g_h[oh”™Dbfl
_dkiehzlzZpbhggzZ ih~""*jt'dZ i_jbh”"bggZ gZkljhcdZ gZ k_j\hj_]m

29



baghk\Zg_ gZ dhe_dlhjbl_ g_h[ohAbfhkl hl h]jZgbqzZ\Zg_ ek
fhf_ gl fzdkbfZegby Ihd az ~Z k_ ij_~hI\jZIb jzafz]gbl\Zg_lh ¢

1.6.3.3.MijZ\ey\ZsZIZ kbkl_fZ gZ bg”mkljbZegbl_jh[hlb
Ojhgheh]bggh _ ijhike@\Blighh gZ mijZ\ey\Zrbl_ kbkl_fb az
Z\IhfZlbabjZgb bg~mkljbZegb fZrbgb b jh[hlb

JZale_""Zgmgywdhb ijh[e_fb b ih*oh”b dhblh k_ ijbezIz\
jh[hlbdz JZaleZ"Zgghkgbl_ f _|h*"b aZ mijZ\e_gb_ gZ bg”"n
g_h[oh”~bfbl_ mkeh\by b izjzf_Ijb 1ljy[\Z ~Z k_ baitegyl ijb ba’
khnim_jzZ az gltjdlhé_DZlh ijh[e_f k_ igkhg\@_h[oh”~bfh ~Z [t"_ [
h[shlh mkeh\b_ azZ g_aZ\bkbfz klz\GXKMnidh\dlx_ {ieklkb qg_ ag
azZz™"\b'\Zsby fhf_gl \ dhylh b ~z _ klz\z ljy[\Zz ~"Z _ jZ\_g ¢
mkdhj_gb_ ihg_ dhHnllglitbdd fZdkbfzZzegh \tafh gz klhcghkl L
gZjZkI\Zg_Ih gZ [jhy gZ mijZ\ey\Zgbl-ljal\"glZ IkIK&h gkh dE bait
Ltc dZlh fgh]l]ha\_ggbl_ bg”"mkljbzZzegb jh[hlb bfzl keh gz ~"bgz
gZ hilbfbaZpbhggb Ze]dhlifto g_ kzZ gm\kl\bl_egb dtf
fh~_ebjzg_Ih MklZzgh\b k_ q_ _ fgh]lh ih"oh”ysh ~"Z k_ ijbeZz]z
Zelhjblfb Itc dzZlh |_ g_ baihea\zZl ]jZz"b_glgb hp_gdb gZ
ijZdlbg_kdb ijbeh  _gby 1Zdb\Z Ze]lhjbZid g1 ‘kbgzZfimggb fh”"_
hilbfbazZpbylz gz ~\b" _gb_ fh _ ~Z [t _ 9gZj_q_9Z hilbfZe
kzfhh[mg_gb_ K ]hj_kihf_gZIlbl_ mkeh\by gZ mijz\ey_fhkl |_
mijZ\e_gb_ qgj_a kzZfhh[mqg_gb_ bfzZl g_h[oh”bfbl_ BZ2_fydgal.
ijbeh bfhkl b koh~bfhkl Hk\_g Ih\zZ fghlh \Z gh ij_~bfkl\h
Zelhjblfb _ q_I_k_ gm ~Zyl hl fbgbfmf [jhc hp_gdb gZ nmgdp
gZ ijh[gbl_ "\b"_gby azZz ~hklb]l]zZzg_ gz ~"Z~_gZ p_e _ fdghiBe_
ihrohrysZ aZ h[mq_gb_ gZ jh[hlb Itc dzZlh |_ab Ze]hjblfb s _
\tafh ' gh g&g&lItd kjhd ijb hilbfZe g jZaoh” gZ g _jlby b fbgbfZe

KtleZzkgh ~jm]zZ azZkzZqZZaha ~Zgb hkh[_ghklbl_ijb mij.
ihklhykglhdh\bl_ b ijhf_geb\hlhdh\bl_ k_j\hfhlhjb > _1Zcegh kZ
Ibih\_ ~\b]zZl_eb b hl ~\zZlzZz \brZ k |_ogbl_ dhgkljmdlb\gb h
g_"hklZltpb

AZ ihklhygghlhdh\by k_j\hfhlhj _ 7~zZ”~ _gzZ ijbf_jgZ q_lIb
mijZ\e_§gb*\ | ihkhdb gZ \tjl _g_nihl@ZazgZ gZ
1
51 53

Pl /%@1% /

NbB Q_IbjbjzZf_ggZ ko _fZ gZ mijZ\e_gb _
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J _ImeZlhjbl_ dhblh k_ baihea\zZl aZ mijzZz\e_gb_ k_ ktklhy
baiteg_gZ k Ibjbklhjb beb IjZgabklhjb b [ehd aZ mijZ\e_gb_
dtf k_j\hfhlhjzZz gzZij_"~_gb_ klzZ\Z gpfamrékb g bfdd*imReBZR(Iny ] 0).

Nb] RbjhgbgbhiimekgzZ fh meRRpby dt™_Ih-iLjbh/Z
ijh~"te bl _eghkl gz \de¥m\Z\wh”gh gZij_ "Vgui- baoh”gh gzZij_~_ gt
Kp _dh_n gZ aZite\Zg_

JZale_"Zgb kZ ijhf_geb\hlhdh\bl_ k_j\hfhlhjb k hkgh\gbl _
Zkbgojhggb b kbgojhggb k_j\hfhlhjb Iljbgpbitl gz ~ _ckl\b_ gZ
ihdZzazZzgbbdZ bnb] 2.

s 1

il

'
' -

/':

Nb]' ljbgpbi gz "'_ckl\b_ b mkljhckl\h gZ Zkbgojhg_ghkhjj\h"\k
klZIhj eZ]_j_g sbl hoez ~"Zg_ _gdh”™_j

CTatopHWU HamM OTKKU

EHkoOAep

Crarop

EHKogep kaben
HNarepyBaHe

MoTtopeH kaben

Ban

Potop
C peaKosSeMHK
MarHmTM

Nb]4 Iljbgpbi gz ~_ckl\b_ b mkljhckl\h gZ kbgojhg_g k_j\t

DZlh \Z gZ hkh[_ghkl ijb mijzZ\e_gb_Ih gZ kbgojhggbl_ k_
gZebgb_Ih gZ h[jzlgz \jtadZ hl ~Zlgbd _gdh~_j beb j_ahe\.
Z[khexlgZlZ ihabpby\gjzfitbhizgz _~bg h[hjhl
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;. r_ dhgklzZlbjzgh qg_ aZ mijZz\e_gb_ gZ ijhf_geb\hlhdh)

baihea\Zl q_klhlgb ij _h[jZam\Zl_eb Q _klhigbl_ ij _h[jZam\ZI_
azZojzZg\Zsh gZij_~_gb_ hl _~bg \b~ \ Ajm] dzlh ijAfbgyhjdZ
(nb]3).
3xAC
: . - ’L )
T_ > 2 | 6
; v —'K !
WACY £2DC S\ A pann

Nb] ;ehd ko_fzZ gz q_klhl_g ij_h[tXam\gH ighf_geb\h gZij_* gb
\oh”_g baijZ\bkDE€-rbgZ =xljbnZa_g bg\_jldhaoh”gh fh*mebjZgl
9Zij_ _gb_

Gznb]4 _ ij_~klZ\_gZ ko _fzZ1Z gZ ljbnZa_gab®y_jhj_kbhig
ijh[jZzam\Zktle[bdgh\ _gh lhc _ bal]jz*_ JGBZ ff2azd Zbgl& ~bKGBTIgb
lizgabklhjb

3 4 d

IR
e
i [ecg

Nb] ljbgpbigZ ko _fZ gZ ljbnZa_g-bah*glhjazZojZzg\BEgijZ\bl _e
DC-rbgZ - bg\_jlhj ftAC fhlhj
JZale _"Zgb kZ jZaebqggbl_ \b~h\_ k_j\hmijZ\e _gby hkt
k_j\h™\b]Zl_ey ih \tjlys fhf_gl ih kdhjhkl ih ihabpby ¢
KIjmdImjgZlZ ko fZ gzZ _“~gh k_j\hmijZ\e_gb_ h[bdgh\_gh \d
ij_h[jZzam\zZl_e ¢jtbgXajlhjACK _j\h*\b]Zl_ebl_ b [ehd aZ mijZ\e_

IL

MklZgh\b k_ q_ \ hkgh\ZlZ gZ ihabpbhggby dhgljhe _ n
\jtadZ k \]jZz*_g \ k_j\h™M\b]ZIl_eyko"ZIfybgz jEdd\ Ibi k_j\hmijZ’
ij_"klz\_g#@bhd 5.
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H< ih ihabpby

-
KM AZ"Zgb _
. ;ehd
mijZ\e_gb_
8\o :K v , ;
—p Baijz\bl_e »Ij_h[jZzam\Zl_e®» [ L~ 2gdh"_|j

LZoh]_g_jZ
Nb] ;ehdko_fZ gZ k_j\hmijzZ\e_gb_ ih kdhjhkl

HibkzZzg b ~jm] \b” k_j\hmijZ\e _gb_ dh_Ih baitegy\Z pyeZ
mijZ\e_gb_Ih gZ k_j\hfhlhjz \t\ \kbgdb j_"bfb gZ jZ[hlZ H[jZIlg
kdhjhkl hl _gdh”_jzZ beb j_ahe\_jzZ\klyazd\Zijy ilhapyaeth gZqbg k_
\tgrgZlzZ kbkl_fzZ aZ mnjiz)\6). gb _

KM bgl _jn_ck H< ih ihabpby

- ;ehd
mijZ\e_gbf

8\o :K v , ;
—p Baijz\bl_e®»1j_h[jZam\Zl—e®» F —~ 2gdh~_j

LZoh]_g_jZz

Nb] ;ehd ko_fZ gZ k_j\hmijZ\e_gb_ ih ihabpby b az~Zgb_ ih
kbkl_fzZ1Z aZ mijZ\¥Mgb _

KljmdIimjgZ ko _fZ gZ [ehd aZ mijZ\embdly. = ihdZazZgZ gZ

MO [alt)

Peryiatop no nosyumA
Perynamop Perynamop

Jananeua . -
nozwuma | “x‘—i no CHOPOCT no MoMeHT

[ [ ]
METYaAHA CHOPOCT ‘braoEa NOZHUHA

1

RETYaAHa NO3 HUHA Eneogep

Nb] KIjmdIimjgZ ko _fZ gZ [ehd aZ mijzZ\e _gb_ \ k_j\hmij

< kemqgZhbl_ dh]Zlh k_ baihea\Zl aZ mijZ\e_gb_ g-
k_j\hmijz\e_gbylzZz k_ dhf[bgbjzl \ k_j\hkbkl_fb k p_e i_kl_g_
(nb] 8).
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Nb] Fh2megZ r_klhkgZ k_j\hkbkl _fZ k h[s aZojZg\D€ [egd b

1.6.3.4.Dhgljhe_jb aZ bg"mkljbZegb jh[hlb
< ~bk_jlZzpbylzZhibkzZzgz jzZ[hlZlZ gZ dhgljhe_jbl_h agZzZ n
k_j\hfhlhjbl_ IThkhg_agh dhgljhe_jtl _ qZkl hl jh[hlbabjz¢tzlz
mijZ\ey\Z fZzgbimeZzZlhjzZ b kihfz]zl_egbl_ mkljhcklI\Z kt[bjZ b 2z
ktklhygb_Ih gZ kbkl_fzZlZ ZdlmzZegZIlZ ihabpby gZ \kbqdb hkb
lZzdzZ h[f_gy ~Zggb f_""m ihlj_[bl_ebl_ b ~jm]b dhgljhebjdpzt ihk
pbnjh\ dhfmgbdZpbhg_ g bgl_jn_ck

H[h[s_glkz*\Z hkgh\gb \b”Z f Ih”"Z aZ mijZ\e_gb_ gZ bg"i
bake "\Zgbgljhihfhjnllgie Ijb deZkbq_kdby f _Ih”? gZ mijZ\e_gb_ |
hl _~gZ lhgqdZ dtfnbjm}zZz K \lhjby f_IHAtihk_ mijzZ\ey\Z ih j_]1m
[jZ_dlhjmyp] ; < lhab kemqzZc az ~Z fh _ jh[hltl ~Z k_ ijb™\b
dhgljhe_jtl ljy[\Z ~Z baqgbkeb g_]h\ZIZ IjZ_dlhjby 1Ijb baqgbkey
hij_~_ eyl kdhjhkllz gz \tjl_g_ bjlihkhdgZZaAkgdh ~\b]zZl_e 1ZdzZ q
"Z “hklb]gzl "h p_elz _~gh\j_f_ggh | _ g_h[oh”~bfhlh "\b"_gb
NZ [t™_ baltjr_gh az _“~gh b ktsh \j_f_ hl klZjlbjzg_I|h gz ~\b" _
p_elZz LjiZ_dlhjgbyl f_Ih~rghZ mmajzke\Z gZebglhenwWfZgdbagbkebl.
fhsghkl gZ dhgljhelhybhiHtjah®_ckl\b_ gZ aZ”\b \ZsZIZ kbkl_fz

Nb] : mijZ\e_gb_ hl lhgdZ \ IlThqdZ ; mijZ\e_gb_e ih j_]mel

JZale_"kgkbkl_fbl_ aZ mijZ\e_gb_ gZ g:FbdzdBbhtbjfdexqg\
kbgojhggb b Zkbgojhggb k_j\h*\b]Zl_eb h[hjm~\Zgb k hilbqgg
j_ahe\_jb Lh\Z kZ hkgh\gh "\Z IbizZ kbkl_fb

- Z\lhghfgZ& L; k(iby 0) %ijb g_y bfz \tafh ghkheaZ mijgzfh
_Abg k_j\h™M\b]Zl_e <kydh azZ”\b'\Zg_ hl L& k_jbylZ h[_~bgy\:
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