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Fz]bkl _jkdzZy jzZ[hlZz ih | _f_ ©JZajzZ[hldZ f_Ih~Z ~
ithfhsvx Zilzf_jh\& kh”_j bl kljZzgbp | _dklh\h]h
beexkljZpbc bkihevah\Zgguo bklhggbdh\

=EBH;E:KLHF: IL:F?JU NEXHJ?KP?GPBY
=BKLHEH=BY PBJDMEBJMXSB? HIMOBE?kKDB

H[t_dl bkke_ AhtZdgjth\v b 1dZgv iZpb_glh\ k Jel
Jheh\gHha]z

P_ev "Zgghc jZ[hlu JZajZ[hlZlv f_Ih*u "bZ]ghklbc
himohe_c¢ k ihfhsvx ZilZf_jh\

Bkoh”y ba p_eb [ueb knhjfmebjh\Zgu ke _~"mxsb _

1. K ihfhsvx ZilZzf_jh\ hij_"~ _eblv gZebgb_ pbjdmeb
de_Ihd \ djh\b [hevguo Jhambdneg bb

2. Hp_gblv kihkh[ghklv ZilZf_jh\ \uy\eylv [AhfZjd_j
himohe Ndibgyo

3. Hp _gblv \hafh ghklv bkihev&ZhhZgbnw\>@Dq gguo
nemhj _kp _glghc f _Idhc ”"ey \uy\le _gby himohe \
fZdjhij_i1ZjBImoheb

< j_amevlzl_ ijh\_"~ ggh]h bkke ~h\Zgby [ueZ hp_
ZilZf_jh\ \uyleylv himohe_ ki _pbnbqggu_ [bhfZjd_ju
kj _ aZo JebZevguo himohe ¢ fha]JZ g_eh\ _dZ b \hafh g
jZajzZ[hldb f_h*Z “bnn_j gpbZevghc ~bZ]ghklbdb
ZilZf _ju d ]JebZevguf himoheyf fhalJ]Z f_qg_ggu_ ner
fhlml Julv bkihevah\Zgu “ey \uy\le _gby hqgZ]h\ b hp ¢
objmjl]bg_kdhf e_qg_gbb qglh iha\hey | kgbad[lve [hXd
Bkke "h\ZgZ kihkh[ghikZf 3B\D\uy\eylv pbjdmebjmxsb __
de Idb b bo ijhba\h”gu_ pbjdmebjmxsb_ fbdjhwf[h
| _ evpzZ \ djh\b [hevguo k ]Jebhfhc b \hafh ghklv b
jZajzZ[hldb f_Ih*Z"pZdgh&lbdb
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=ebZevgu_ himoheb ]Jheh\gh]h fha]Z khklZ\eyxI| hc
PGK AZ[he_ \Z fhklv aehdZqg_kl\_ggufb ]ebhkzfi qlgizk
lukyq gZk _e _gby =ebh[eZklhfZ y\ey |Iky gZb[he
\ukhdhe |Zevghc i_j\bgghc himohevx fha]Z QZklhlz
Ijbf_jgh + kj_"b \k_o \gmljbg_j _iguo gh\hh[jZah\Z¢
I _j\bgguo himohe_c¢ ]Jheh\gh]h fha]Z b hhi[jZghbdg
p_gljZevghc g_j\ghc kbkl_fu k \ukhdhc kl_i_gvx aehd
ijh~"he bl _evghklv "bagb [hevguo khklZ\ey | “h ¢€hh
h e | 2 > @ Lzd _ \ukhdzZ qzZklhlzZ j_pb”~b\
Keh b\rZzyky kblmzZpby ~bdlm_I| g _h[oh”bfhklv ihbkc
| ogheh]bc jZgg _c "bZ]ghklbdb fhgblhjbg]Z b e _q_gb
< ihke_~g__ \j_fy ba f_Ih~"h\ dhfie_dkghc |_jZik
]Jebhf \k_ [hevr_ \gbfzZgb_ ijb\e_dzZ_| jzZajzZ[hldZ kih
ijhib\hhimohe \hc |_jZibb b ~“bZ]Jghklbdb gZ hkgh\t
hr"ghp _thg_qgu belsDDGEBb]l]hgmde hlb”u dhlhju_ [eZ
mgbdZevghc ijhkljZgkl\_gghc dhgnhjfZpbb bf_xI| \ukh
kjh~"kl\h d az~Zgguf fbr_gyf > @ H~"gbf ba f_Ih”~h\
yley Iky ZilZ]bklhowky h*gZ ba kZfuo Kkh\j_f ggt
"bnn_j _gpbZevghc ~"bZ]ghklbdb hgdheh]bq _kdbo aZz
hij ~ eblv ]Jbklh] g a himoheb gZ de Ihgqghf mjh\g_ |
himohevx [bhfZjd_ju glh g_azf_gbfh “ey ih”"I\_
aehdzZqg_kI\_ggh]lh i_j jh ™~ _gby himoheb
Kji_~b ijh[e_f 1Zzd _ \u”_eyxl Ijm~ghklb g_cjh\bam
himohe ¢ Z bf _ggh keh ghklv hij_~ e gby bo bklbgg
gZklhlzZ j _pb2dXZhlkdZ\rboky himohe \uo de_Ihd \ bgnt
:gZeba ~"Zgguo ebl_jZIlmju ihdZaZe qglh kms&bKI[\ghk$i



]Jebhf JTheh\gh]hha]l]Z h[ez”~"Zxlg_~hklZlhg\gtkhdhckl_i_gvx
ki_pbnbgghklb b gm\kl\bl_evghklb ihwlhfm I bddh"bf

< gZklhys_ _ \j_fy \ debgbqg_kdhc ijZzdlbd_ "bZz
klZz\blky gZ hkgh\Zgbb “Zeh[ iZpb_glh\ b azZqgZkln
ihke _"~gbo klZz"byo Emqg_\u_ f_Ih”u *“bZ]ghklbdb ~hyh]
hij_~ e _ggh]lh | _ogbqg_kdh]h j_lJezZf _glZ ihwlhfm ?*e
ihdZazZl_e ¢ jZgg_c ~bZ]lghklbdb bo p_e_khh[jZagh
bkihevah\zZgb f gm\kl\bl _evguo [bhfZjd _jh\ < k\yab
gm\kl\bl _evguo b ki_pbnbgguo himohe ZkkhptfizZjlk\Zb
djZcg_ g _h[oh”~bf "ey j_r _gby ijh[e _fu jZgg_c *bZ]ghk

P_ev jZ[hlu
JZajZ[hlzZlv f_Ih~u "bZ]ghklbdb JebZevguo him
ZilzZf_jh\

AZ"Zqgb

1. K ihfhsvx Zilzf_jh\ hij_~ _eblv gZebgb_ pbjdn
himohe \uo de _Ihd \ djh\b [hevdumdleéyfdvgu

2. Hp_gblv kihkh[ghklv ZilZf_jh\ \uy\eylv [BhfZ]
himohe Nd®bgyo

3. Hp _gblv \hafh ghklv bkihev&Zh\Zghnw\>GDg_ gg

nemhj_kp _glghc f_Idhc ”“ey \uy\le _gby himoh
fzdjhij_iZjEimoheb

JZ[h1Z \uiheg_gZ \ ©EZ[hjZlhjbb [bhfhe _dmeyijg
| ogheh]bc?® \ DjzZkghyjkdhf JhkmAZjkI\_gghf f ~bpk
bf gb ijhn_kkhjZ < Nk<bcghh]h Fbga”jzZ\Z Jhkkbb



1 Hkgh\gd¥klv

l.1=ebZevgu_ himoheb ]Jfiheej¥gh]h

P_gljZevgZy g_j\gZy kbkl _fZz PGK qg_eh\_dZ h[jZz
khklhys ¢ ba g_cjhgh\ dhlhju_  h[jZ[Zlu\ZXxI oj
bgnhjfZpbx b g _cjh]Jebb \uihegyxs_c Iljhnbg_kdmx b
b kharZxs_c fbdjhhdjm _gb_ g[4j\duo\de_ Ilke _ Idb \ -
khklhygbb ebrzxlky kihkh[ghklb d ~_e gbx de_Idb
[hevrbfb ijhebn_jZlIb\gufb kihkh[ghklyfb b ijb \hagb
fhlml h[jZah\u\Zlv g_h”ghjh”gu_ kdhie_gby de_Ihd
g _dhgljhebjm_fuf ~ e gb_f LZdbf h[jZahf [hevrbg
bf x| JebZevMgbkoh ~ gb

1.11DeZkkbnbdZpby

=ebhfu ij_~klzZ\eyxl kh[hc ] 1 _jh]_ggmx 1jm
g_cjhwibl_ebzZevgh]lh ijhbkoh ™~ _gby b yleyxlky kzZfuf
i_j\bggufb gh\hh[jZah\Zgbyf ]Jheh\gh]h fha]Z Hgb |z
g_cjh]lebb b gzZaulzZxlky \ khhiI\_IklI\bb k [|_f Ibihf
ijhbahreb > @ D hkgh\guf himoheyf hlghkyl
Zkljhpblhfz ZgzZiezZklbq_kdZAkljhpblhfzZ Jebh[eZklhf
heb]l]h” _g”~jh]l]ebZevgu_ wi_g”*bfZevgu_ b hifrbheb kf_ 1

—ebh[eZklhfZ y\ey |ky gZb[he__ jZkijhkljZgzgghc
hdheh hl \k_o ]JebZevguo himohe_c ]Jheh\gh]h ft
iZpb_glh\ \Z guf nzZdlhjhf y\ey |ky fZdkbfZevgh \he
JjZggyy kl_i_gv j_a_dpbb > @

=bklheh]bg_kdbfb djbl_jbyfb Jebhf \ukhdbo kl_i_g
yleyxlky ]bi_jde _Ihgghklv de_lhqguc ie_hfhjnbaf \uj.
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ZdIb\ghklv yN _jgZy Zlbiby wg~hl_ebZevgZy ijhe
bgnbevljZpby de_Ihd \ ghjfZevgmx iZj_gobfm fhla].
kbkl fhc hp_gdb <HA bf _ggh g _djha b beb ijhebr
Zglbh] g _a \ ij_" eZo himoheb yl\eyxlky oZjzZdl_
]lebh[eZklhfu > @

—ebh[eZklIhfZ y\ey |ky 1iehlghde _lhqghc iehoh
himohevx dhlihjzy khklhbl ba 1ie_hfhjnguo Zkljhp
HI" evgu_ de_Ildb fh]lml kbevgh \Zjvbjh\ZIlvky ih nhj
de Idb k ]jZgmebjh\Zgghc pblhieZafhc fgh]lhy”? jgt
f edb_ de_Idb k iehlgufb y*jZfb b de_Idb bf_xsb_ h[t
pblhiezafm ] fbklhpblu > @ G_ yleyxlky j_“/
]Jebh[eZklhfu h[eZklb khklhysb  ba keZ[h ie_hf
0ZjZdl _jguo "ey f g aehdZg_kl\ _gguo Zkljhpblhf
ijbagZdhf himohe_c¢ ijh]j_kkbjmxsbo ba “bnnimkdghcgy¥
aehdzZq_ kI\ _gghklb < g _dhlhjuo gZ[ex"Zxlky hc
heb]h”™ _g”~jh]ebhfm

| jbn_jby himoheb o0ZjZdl _jbam_I|ky gZebqgb_ f bgn
ijhgbaulZxsbo mqgZkldb [_eh]h \_s kI\Z b hlebqZxs
de lhgghc iZj gobfu fhalJZz > @ ;ezZ]h*"Zjy wlhfm g
jZaljZgbg_gby f_"~m ghjfZevghc IdZgvx fha]JZ b himoh

DZd ijZz\beh hl[eZklv g _djhaZ gZoh”blky \ p_glj_
"bag_kihkh[gZy himohev k ih\ur_gghc ijhebn_kdipb gZ
d i jbn_jbb L _f g_f g _ jZajhag_ggu_ hqgZ]b g_dj
fhlml [ulv b~ _glbnbpbjh\Zgu “bnnmagh ih \k_c¢ fZkk_
de_Idb iehlgh Zddmfmebjh\Zgu \ km[ibZevghc b km]
|1Zd"_ kh[jZgu \hdjm] g_cjhgh\ b djh\_ghkguo khkm
\lhjbggkljmdImju

Kms_kl\mxl|l jZagu_ de_lhqgu_ ih”lbiu J]Jebh[eZ
himoheb hlebqgzZxlky \ujZ  _gguf fhghfhjnbafhf hin
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\dexqZxsbo \ hkgh\ghf de_Idb bf_xsb_ g _[hevrh
pblhieZzafm f edhde lhggZy Jebh[eZklhfZ >jm
ij_bfms_kI\_ggh ba hqg_gv [hevrbo ie_hfhjnguo fg
]blZglhde _IhggZy Jebh[eZklhfZ Lj _Ibc \Zjbzgl gz
khklhbl ba "\mo de_lhgguo we f glh\ J]JebZevgh]h b
\u]ey”?yl dZd kf _rZggu_ Jebhfu bkke ~h\Zgby ihdZa.-
dhfihg_glz bf_xI koh”gu_ ] _g_Ibg_kdb_ Z[_jjZpbb

hkgh\Zgby ij_~ihezZ]Zlv qlh kZjdhfZlhaguc dhfihg_
f 1ZieZabb ]JebZevgh]h dhfihg_glZ =ebhkZjdhfu Mlg
kl _i_gb aehdZqg_kihojhghk@z Jebh[eZklhfu ih ijh]Jgham :

:kljhpblZjgh_ ijhbkoh ™ gb_ Jebh[eZklhfu fh™ | |
iml_f \\_~ gby Zglbl e d JebZevghfm nb[jbee WM c
bgl _jf_~bzZIm dhlhjuc ijbkmlkli\m_1 dZd \ himohe \u
ghjfZevguo L _f g_f g GEKAP \ja&egbdZg_ kI\_gguo Zk
agZqbl_evgh \Zjvbjm_| > @

ljhebn_jZlb\gZy Zdlb\ghklv himoheb jZajZklZgb_
de Ihdh™Mbg bAa g crbo ihdZazZl e ¢ __ [bheh]bg_kdh
agZqbl _evghc kl_i_gb hij_~ eyxsbc kdhjhklv jhklZ
hp _gdb ijhebn_jZlb\ghc Zdlb\ghklb gh\hh[jZah\Zgby i
Zglbl_eKif beMIB- hij_ ~ eyy ime de_Ilhd Zdlb\gh |
gmde bgh\u_ dbkehlu b gZoh”ysbolGy, 5-j&a dedl-mZasZ o
de _Ihqgh]h pbdeZ Bo dhebq_klI\h \ujzZz zZxI \ ijhp_gl-:
de_Ihd \ \b"_ bg”~_dkZ ijhebn_jZpbb > @ Wlhl
\Zjvbyjm | \ jZaebgguo himoheyo b \ kj_~g_f dhe_ [ckh |
hij_~ e ggZy k\lyav f_""m bg”_dkhf ijhebn_jZpbb «
aZlhe_\Zgby ~h kbo ihj g_\uy\le _gZ > @

DzZd ijZz\beh q_f \ur_ ijhebn_jZlb\gZy ZdIb\ghklv
jhklz gh\hh[jZah\Zgby Hg_\b”~gh glh kI_i_gv
gh\hh[jZzah\Zgblykbl hl kdhhkkZip f[uklj himohev jzIkIf |
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[uklj__ gZjzklzxl __ debgbqg_kdb_ ijhy\e_gby b |_f
Himohe \uc jhkl ij_djZsZ _|ky ebrv \ j_ameviZI|l_ ]b[_
ghkbl_ey himoheb > @

1.12DZgp_jh] _g_a himohe dhlaleh\gh]h

DZgp _jh] _dgh]lkkImi_gqZluc ijhp_kk gZdhie _gby f
] g Ibg_kdbo baf_g _gbc kihkh[kl\mxsbo gZjmr_gbx
de Ihd [1Zdbo dZd j ]meypby ijhebn_jZpbb ~bnn_j_
]b[_eb de_Ihd Zihilha > @ fhjnh] _g _Ibq_kdb
g_wnn_dlb\gh]h nmgdpbhgbjh\Zgby nZdlhjh\ k
g_ki_pbnbg_kdh]h ijhlb\hhimohe_\h]h bffmgbl_IZ

| jki_dlb\guf gZzZijz\e_gb_f \ jZajzZ[hld_ f_Ih~t
hgdhaZ[he \Zgbc y\ey |ky bkihevah\Zgb_ [bhfZjd_jh
hkgh\gufb [bhfZjd_jZfb Jebhf ]Jheh\gh]h fhal]zZz kqbl
gZjmr_gby < gZklghklb fmlZdgdbhyhéh4Z nh&dzZlZau b
(PTEN) [16]. J_p _ilRPGF (PDGFR hlghkblky d k_f _ckl\m Ibjha
j_p_ilhjh\ b bf_ | b aPDGHRa d>Z dh”bjm_Ilky
jZkiheh  _gguf gZ ojhdhkWbPDGFR-b d>Z dh”bjm_IlKky
jZkiheh™ _gguf gZ ojhdhkif[Z hgb Zdlb\bjmxIlky ijb k\
eb]Zg~hf dhlhjuc bg*mpbjm_| ~bf_jbaZpbx b Zn
j_p_ilhjz \ j_amevlizl_ q_]h ijhbkoh”bl ZdIb\Zpb
j_]Imebjmxs_]h ljZgkdjbibx ] _gh\ > P@BEFRAZd kijg Kjkibyb\Z
bkdexgbl evgh \ himohe \uo de I|IdZo ]Jebhfu glh m
j_p_ilhjZ \ himohe \hc ijhebn_jzZpbb y\eyykv hugbkbl
\ iZlh] _g_a_ Zkljhpblhf < k\BRGHRep wd'kij kkbjm Ik
]bi_jiezabjh\Zgghf wg”"hl_ebb fbdjhkhkm”~h\ Jebh[eZk
jhev wih]lh j_p_Zbijph)_g_a_


https://ru.wikipedia.org/wiki/PTEN

M [hevguo Jebh[eZklhfhc k g _[hevrhc ijh*"he Dbl
hij " eyxl k\_jowdkij_kkbx j p_ilhjz d wib”"_jfZevg
(EGFR qglh dhjj_ebjm_| k \ukhdbf bg”_dkhf ijhebn_jZp
EGFR ijb ]Jebh[ezZklhf_ dZd ijZz\beh Zkkhpbbjm_Iky k
EGFR Fhe dmeyjguc kdjbgbg] ihdZaZe BEGHRR 4 pdxTZd 4

\ - kemqgZ_\ ]Jebh[eZklhfu < bkke_"h\Zgbb > @
h[gZjm  _gZ ZfiebnbdZpby ] _gh\ k i _j f gguf dhebqg._
aZljzZlb\zZzezZ [he_ _ himohe \uo de_I|hd < ke

ij_"klzZz\eyeZ kh[hc \klzZ\db ~hihegbl_eBGRRo\ dHidecbdg
ehdmkhbc ojhfhkiou

FZljbggu_ f_IZeehijhl _bgZau y\eyxlky \Z g _crbf
[bheh]bb Jebh[eZklhfu HI gbo azZ\bkbl kihkh[gHkIW
hdjm Zxsmx iZj_gobfm fhal]zZz b bg"mpbjh\Zlv g _hZg]l
jZaeZ]Zlv \g_de _lhgguc fZljbdk b [ZaZevgu_f _f[jZgl
imlb ~"ey fb]jZpbb wg”"hl _ebZevguo b himohe \uo de
fhlml baf_gylv Z~] _abjmxsb_  k\hckl\Z de_Ihd N
de_lhgghc ih\_joghklb bgl _]jbgu dz”~]_jbgu dt
ih"\b ghklv de_ Ihd

< de_lhgguo ebgbyo Jebh[eZklhfu q_eh\ _dz 2zZdl
f 1Zeehijhl _bgZau F _IZeehijhl _bgZau |IZd _ baJulhqgg
khkm~bklhc k_Ib himoheb qglh mdZau\l\Z | gZ bo jhev \

;_ehd | vw* jguc |[_ehd khklhysbc ba Zf
fhe _dmeyjghc fZkkhc d> L _1jZf_j j nmg
ljZgkdjbipbhgguc nzZdlhj k\yaulZykv k\hbf dZj[hdkb
ki_pbnbqg_kdbfb j ]bhgbfftb d gh\ _ehd j gZoh”blky \ p
eZl _glghf khklhygbb JZaebqggu_ klj_kkh]_ggu_ klbfr
]bihdkby 1 _ieh\hc rhd f_IZ[hebqg_kdb_ baf_g_gby
Zdlb\bjmxI| [_ehd j \ke_"klI\b_ q_]h \hagbdzZx| pkbdzed
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beb Zihilha LZdbf h[jpahfuihedy | nmgdpbx himohe \
kmij _kkhjz > @

;_ehphfheh] nhknZlZau b HATENabgXey Iky kmij_ Kk
himohe \h]h jhklZz MklZgh\e gh glh  hg-bghablhe
nhknzZlZagmx ZdIlb\ghklv Z bf _ggh kihkh[_g-hhabiglyl
\ bghablhevghf dhevp_ WIh h[nPKEN\\e \Zq |kjhevj Jme
nhknZlb”"bebghabldh2aglBK kb]JgZevguo iml_c de Idl
mqgZkl\mxl \ j Jmeypbb Zg]bh] g aZ de _lhqgh]h pbde
b de_lhgghc \u'b\Z_fhklb Baf g _gb_ wdkij PKEM h
dhjj_ebjm_I kh Kkl_i_gvx aehdZqg_KkI\_gghklb Jebhf
ijh~"he bl _evghklvx "bagb iZpb_glh\ kljZ*"Zxsbo him
lbiZz LZd ihl _jy nRlgENpkdhjj ebjm_| k iehobf ijt
\u ' b\zZ_fhklb ijb ZgzZiezZklbq_kdhc Zkljhpblhf_ b ]Jebh
] gZTEN\ de _I|dZo =; klbfmebjm_| Zg]bh]_g_a b ij_~hl\
ihke e _q_gby fhsgufb obfbhl_jzZi \lbg_kdbad3. ij _iZjZlI:

1.13Wlbheh]bg _kdb_ b wib” fbheh]bgjtkdbhZ nzdlhj

=ebZevgu_ himoheb ]Jheh\gh]h fha]Z \khbklZiewah
p_gljZevghc g _j\ghc kbkl _fu AZ[he_ \Z fhklv aehdZ

khklzZ\ey | kemqZ \ gZ lukyg gZk_e _gby >
gZb[he__ jZkijhkljZzg_ggZy b \ukhdhe_ |ZevgZy i_j\
QZklIhlzZz \uy\e_gby wlhc himoheb khklZ\ey_ kjijbd_)gh
\gmljbg _j _iguo gh\hh[jZah\Zgbc hl \k_o i_j\bgguo
fhalZz b hl i _j\bgguo gh\hh[jZah\Zgbc PGK k

aehdzZqg_kI\_gghklb =ebh[eZklhfu y\eyxlky gZb[he__
ijb himoheyo PGK > @ Kji_"gyy 1ijh~*he bl _evghk
]Jebh[eZklhfhc khklZ\ey | ~h "im"Zexl 2 "h e _4,3%.
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LZzd _ \ukhdZzZ gzZklhlzZz j_pb”~b\bjh\Zgby himoheb M =
ehdZevgu_ j _pb”b\u qgqZklh \ ij_~ eZo kf hl i_j\bggh

Kms_ kl\m _| fghlh ithl_gpbZevguo nZdlhjh\ |
hij_ ~ e _gguc \dezZ” \ jZa\blb_ himoheb ee _j]lbqg.
khklhygby 1Zdb_ dzZd ZklfZ beb wda_fzZz kgb zZxI| jbkd
fhalZz J_ameéeviZigZzebaZ ihdZau\zZxl qlh Zee j]by kgb
]Jebhfu ihqglb g[25].

D h~rgbf ba nzZzdlhjh\ m\_ebqgb\Zxsbo jbkd jZa\blby
hlghkblky \ha”_ ckl\b_ bhgbabjmxs_]h baemqg_gby D
wnn_dlb\gh bkihevam_ Iky \ debgbd_ h”gZdh kms_
himohe ¢ hl bhgbabjmxs_]h baemq_gby \ gZklghklb
JZ"bhgm\kl\bl _evgu qg_f \ajhkeu_ < g_kdhevdbo bkke
m\ _ebq _gb_ jbkdZ jZa\blby e _cd _fbc b himohe_c ]t
ithemqgZ\rbo ijhnbeZdlbgq_kdh_ h[emqg_gb_ > @

Lzd _ jzZkkfzljb\Z Iky ihl_gpbZevgZy k\yav \ebyq
baemq _gby <ha” ckl\b_ fh[bevguo | _e nhgh\ gZ |z
g _"hdZaZgguf nZdlhjhf ihkdhevdm i_jbh” j Zdpbb
\ebygb_ g _ba\_kladg hbkamlkl\by bgnhjfZpbb h 2
bkihevah\Zgb_ khlh\uo | _e_nhgh\ 1Zd dZd kjhd wildKie

e [27].

1.2Kh\] f ggZy ~bZ]ghklbdZeb d_ gy

H]jZgbg _ggu_ \hafh ghklb objmj]l]bg_kdh]h e _q_g
himohe_c¢c ]JebZevgh]lh ijhbkoh ~_gby d emqg_\hc dZxdl
[hevrh_ \gbfZgb_ d ijh[e_f_e_q_gby [hevguo k JebhfZ

H[sbc ijbgpbi e _g _gby [hevguo k ]JebZevgufb hi
fhal]Zz ih~jZamf_\Z | dhfie_dkghklv L _dmsbf klzg~"zZ
fZdkbfZevgh [_ahiZkgZy objmj]l]bqg_kdZy j_a_dpby k i

12



emqg_\hc b obfbhl_jZibb k bkihevah\zZgb_ f ij_ izjzIlzZ |_f

>ey ”"“bZ]ghklbdb J]Jebhf ]Jheh\gh]h fha]z ijbf_gy
Ilhfh]jZnbx DL fZlgbhglzgkgmx Ihfh]jZznbx FJL b
wfbkkbhggmx lhfh]jZnbx IWL > @ H[eZ"Zy jZaebqc
\hafh ghklyfb wlb f_Ih”u ~hihegyxl ~jm] ~jm]Z iha)
jZaebqgu_ klhjhgu “~bZ]ghaZz FJL mlh@gd/lhlfbdhkf
\aZbfhhlghr_gby hkh[_gghklb jZkijhkljZg_gby bohZ2i:
DL \ghkbl ~hihegbl _evgmx ~bZ]ghklbg_kdmx bgnhjf
]Jbklh[bheh]bg_kdbo dzZq_klI\ himoheb b ihalhey_ I \
hl]jZgbq_gby himoheb b i_jbnhdZevgh]h hl_dzZ IWL h
Ahklh\_jghklb \ mklZgh\e_gbb ~bZ]ghazZz b h[_ki_qb\
j_pb”~b\bjh\Zgby ijhp_kkZ :g]bh]jZnbqg_kdh_ bkKegh’lh'
fhalZ \uy\ley | baf_g _gby ghjfZevghc Ihih]jZnbb khkm
khkm~bklmx k_1lv

13



1.3Pbjdmebjmxsb_ himakee |db

Pbjdmebjmxsb_  himohe \u_ de_Idb PHD y\
bklhggbdhf ~ey nhjfbjh\Zgby f _IzZklZza :]j_kkb\gu_ h
feg 1Zdbo de_Ihd \ djh\hlhd dZ ~uc ~_gv gh m
jZza\b\zZ _Iky \k_]lh g_kdhevdh f_lzZzklzZzah\ 1zZzd dzd f_
djZcg_ keh guf ijhp_kkhf JZdh\u_ de_Ildb hklZ\eyxl|
"hklzZzlhggh e_]dh gh [hevrbgkl\h PHD \ djh\hlhd_
j_amevlzIl_ ihl_jb kb]JgZehWO\u b\Zgby >

PHD bagZgZevgh ijhbkoh”yl hl i_j\bgghc himohet
dijh\hlhd iml_f bgljz\ZazZpbb wlhl Zdlb\guc ijhp_
wibl _ebzZévghgobfZevguf i_j oh”hf ijbh[j_IZy k\hckl\
fb]ljZzpbb \ IdZgb jZaebgguo hj]J]Zgh\ < k\hx hqg_j_"v
bf ggh f a gobwWwikbhgdbZevguc I _j_ohn himohe \
g_ihkj ~kI\_ggh ijhbkoh”ysbc \ IdZgyo kihkh[kI\nb |
h[jZah\Zgbx kdhie_gbc > @

< khklhygbb ihdhy PHD fh]lml gZoh”blky jZaebqc
bgh]®Z" _ \ 1 _q_gb_ fgh]bo ~_kylbe Ibc < wlh \} _fy h
baf_g _gbyf \ qZklghklb k"\blzf \ h[f_g_\_s_ Kkl
ijbkihkh[e_gby d gh\hc kj_~_ b ihke_ mki_rjgeonx
Al _dlbjm_fu_ f _1ZklZau dhlhju_ fhlml i_j_ jZklb \
ihjz" _gby > @

=ebh[ezZklhfZ y\ey |ky gZb[he__ gZklhc i_j\bggh
fhalz h[eZ"Zxs_c e _dzZjkl\_gghc mklhcgb\hklv:
fmevlibfh"Zevgh_ e _qgq_gb_

<h fgh]bo IbiZo jZdZ pbdjmebjmxsb_ himohe_
ijh]ghklbg_kdh_ agZq _gb_ > @ H”gZdh ijb hij_"hfeg
ihyleyxlky Ijm~ghklb bo h[gZjm  _gby ihkdhevdm "ey
hfuggh fZjd_ju wibl_ebZevguo himohe_c \ qZklghklb

14



1.4:i1Zf _ju

HArgbf ba kZfuo \hklj_[h\Zgguo b ZdIimZevguo gZij
i _jkhgZebabjh\Zgghc f_“bpbgu y\ey |lky jZajzZ[hldZ

gh\uo kj_~kI\ ~bZ]ghklbdb b | _jZibb < dZqg_KklI\
| _jkhgZebabjh\Zgghc f _~bpbgu klZeb bkihevah\Zlv
GZb[he_ _ ihimeyjgufb ~bZ]ghklbg_kdbfb b I _jZi_\Ib

klZgh\ylky heb]l]hgmdenmldbdpbhtgZevgu_  ZgZeh]b fhg
Zglbl e
A1Zf_ju ij_"klzZ\eyxl kh[hc h~*ghp_ihg_ggmx fhe_d

jZaf_jhf + gmde_hlb”h\ h[ezklb "~ey ihkz"db
ZfiebnbdZpbb gmde_hlb”h\ hklZehhg 2hyf e Z& byg Zk edm
gmde_hlb”*guo ihke ~h\Zl _evghkl_c 1Zf_ju hij-2

kljmdImjm \ j amevlZl_\azZbfh” _ckl\by dhfie f _glZj
35].

ljhkljZgkl\ _ggh_jZkiheh  _gb_ nhknZlguo ]jmii b
mgbdZevgu_ nmgdpbhgZevgu_ ]jmiiu dhlihju_  kihl
hij_~ e _ggufb fbr_gyfb k ihfhsvx we dljhkIAIDev kid\ua
\aZbfh”™ _ckl\bc b \h*hjh”*guo klya ¢ > @

< jheb fbr_g_c¢ ijb ih~[hj_ Zilzf_jh\ f_Ihif hvitrok _
bkihevamx|l [ _edb de _lhgghc kl _gdb beb p_eu_de |
bf | nmgdpbhgZevguo ]Jjmii b kljmdImjguo fhlb\h\ |
h[jZzam_| k Zilzf_ jZfb glh ijb\h~bl d m\_ebqg_g!
ki_pbnbqgghklb > @ ; edb jzZzkiheh  _ggu_ gZbiith\\_
de _Ihd beb ihy\b\rb_ky ijb |jZgknhjfZpbb de _ Idl
aehdZqg_kI\_ggu_ de_Ildb himoheb 1ij_"klZ\eyxl kh[hc
"ey "~bZ]ghklbdb azZ[he \Zgbc b ZzZ7j _kghc "hklZ\db
ZilZf _jh\
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Ih  k\hbf nmgdpbyf ZilZf_ju ijboh”?yl gZ aZf_gnm
Zglbl _e 1Zd dzd bf_xI jy® ij_bfms_klI\ ]JeZ\gwkh doa
ki_pbnbgghklv klZ[bevghklv b keZ[Zy bffmgh]_gghklv

L ogheh]by k_e dpbbSEBXTfKjhRI fgZy w\hexpby ¢
wdkihg _gpbZevguf h[h]Zs_gb_f ij_"~klZ\ey | Kkh[hc
[hevrhc [b[ebhl_db heb]l]hgmde_hlb”~h\ bf xs
ihke ~h\Zl _evghklb > @ Iljhp_"mjZ k_e _dpbb %o
jZmg”*h\ JZmg”™u ij_"gZagZq_gu ~ey hl[hjZ mgbdZev
ki_pbnbgguo ”"ey ¢thler deuljb hl[hj_ kf_kv heb]hgl
ihkl _i_ggh h[h]ZsZ Iky b hil[bjzxlky ZilzZzf _ju bf
kjh~kI\h d fbr_gb :nnbgghklv Zilzf_jh\ d fbr_gb \ |
m\_ebqgb\Z_Iky gZ g_kdhevdh ihjy~rdh\ lhke_  ~h
Znnbgghklb ZilZzf_ju dehgbjmxl b k_d\_gbjmxl
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2FZl _jbZeuf blh”u
21H[t dlibkke ~h\Zgby

F_Ih~u balhlh\e_gby ]Jbklheh]bq_kdbo kj_ah\ \u”_
de Ihd bgljZhi_jZpbhgghc \bamZebaZphbhb b 1yt
ih~jZzamf_\Z | ih™ kh[hc bkihevah\zZgb_ \ dzZqg_kI\_
iZpb_glh\ Ihke_hi_jZpbhgguc fZIl _jbZe djh\v 1dZghb
ij_"hklZ\eyebkv D=;MA ©DjzZkghyjkdhc f_"jZchgghec c
kdhjhc f_~bpbgkdhc ihfhsb bf gb G K DZjih\bgz?
GZjh~h\uf AZ[hj ihke_hi_jZpbhggh]h fZl _jbZeZ ijhba
\hajzZkl- Jh”"Z [hevguo k ]JebZevgufb himoheyfb

<k_ bkke_~h\Zgby \uiheg_gu \ kljh]lhf khhI\_IKkI\
j_lezf_glbjmxsbfb wlbq_kdb_ ghjfu ijh\_"~ gby
bkihevah\Zgb_f [bheh]bg_kdh]lh fZIl _jbZezZ qg_eh\_q
j_r_gb_ EhdZevgh]lh wilbqg_kdh]h dhfbl_1Z DjZk=FM «
j_r_gb_EhdZevgh]h wibg_kdh]h dhfbl _|Z DDDH> «

22 F_Ih~"bdZ balhlh\e _gby ]bklheh]bg_kdbo djbhk]
Zilzf_jh\

G [hevrb_ dmkhgdb jZaf jhf o fbeebf 1jZ hif

r_cd_j_ fogml h[hjhih\ ijb dhfgZlghc | _fi_jzZIm
jZkI\hjZ Ljblhgz AZIl_f ijb 1Zdbo _ mkeh\byo 1dZg
nhknzZlghf [mn_j_ khcd] @mbdh

>ey fZkdbjh\db g_ki_pbnbqg_kdbo kZclh\ k\yau\Zgl
k fe fZkdbjmxs_¥easGERNA \ dhgp_gljZpbb g] fde \ I_

ijbI_fi_jZIm?K AZI_f Idzgv hilful\Zeb nhknZlguf [mn_]j
ca&® bMg®* b bgdm[bjh\Zeb k ZilZf_ jZfb f_q_ggufb Idems
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lhemqg_ggu_ h[jZapu bkke_ _"h\Zeb k ihfhsvx eZa._
dhgnhdZevgh]h fbldWM K80 Carl Zeiss

Nhlh]jZznbb h[jZ[Zlul\Zebkv k bkihevah\Zgb_f ijh]j.
b ZgZebaZ bahZeiss Effitignt NavigationZEN) Carl Zeiss = _jfZgby

23 F_Ih~"bdZ hdjZrb\Zgby ]bklheh]bgq_kdbo iZjzZnb
ihfhsvxZilZf_jh\

Dmkhqgdb IdZgb iehsZ&fvd Ihesbghcff aZ\yaulZxl
fZje _\uc f_rhqg_d k wlbd_Idhc b ih]jm ZxI \ nbdkZIhj
gZkd@hlhjuc h[_ki_qgqb\Z _| klZ[bebaZpbx IdZg_\uo kljmd

AZl_ f dmkhgdb ijhfulzZzxl \ |_q_gb_ gZkh\ ih~
H[_a\h b\zZgb_ IdzZgb ijhoh”bl \ kibjlZo \hkoh”ygbgZgh

ihlhf b \j _fy wdkihabpbb gZkzZ \ dzZ ~hf

>ey aZeb\db \ iZjZnbg kgZqZeZ dmkhqgdb ih]jm"
dkbehez gZ "\Z qZkz ihlhf \ ©dZrm?2 dkbetheZ Kb
gZ "\Z qZkZ >Ze_ _ h[jZapu ihf_sZxl \ "brdbc itZjZfrkbg
ithke "*Zxl| iZjZnbgm &aXluly* bv 1 _j ~ gZj_adhc \uj_a
azZdj_ieyxl gZ ~_jdhy[dogdh f

Dm[bdb \klZ\eyx| \ ki_pbZevguc ijMidrgmfHMjhlhfb
fbdjhlhfguf gh hf kj _azZ |ky Ihgdhc kehc kj_a azZ"Zz
ihf_sZxl gZ ih\_joghklv lziehc \h?u ”“ey bo jZkijz\
ij_~f_lgh_ kIl _deh

| j_~ hdjZrb\Zgb _f h[jZapu hk\h[h ~Zx] hl iZjZn
[Z1Z)__ jZkI\hjbl_e_c¢c dkbehe Kkibjl NZ ih
fbgmlu HdjZrb\Zgb_ ] _fZlhdkbebg fbgml ijhfuldz
\h~_ hdjZrb\Zgb_ \ whabg_ \ | _q_gb_ fbgml ijhful
\h"

Hiylv ij_izjzl h[_a\h b\zZxl ijh\h~ry ih [ZIZ]_

19



\hajZklZxs_c¢c dhgp_-gljZpb_d Z aZl_f ijhk\_leyxl
dZj[hdkkbeheZo b "\mo dkbehezZb6eih mX¥bgmgby ebrg _c
dhgp_gZ ij_iZjZl gZghkyl fZIlbjmxsmx kj_am bk&aZdghi.

Jbkmghdhdih\gu k|l _deZ k iZjZnbgh\ufb kj_aZfb

Ilhemqg_ggu_ h[jZapu bkke_~h\Zeb k ihfhsvx eZa.
dhgnhdZevgh]h fbldgMK8N([Grl Zeiss Nhlh]jZnbb h[jZ[Z]lu\
bkihevah\zZgb_f ijh]jzffu ~ey h[jZ[hldb b Z J&isbHEiitidna h
Navigation ZEN) Carl Zeiss = _jfZgby

K dZ ~“hc lIdZgb ba]lhlz\eb\Zeb ih ~\Z kl_deZ h
ihdjh\guf kIl _dehf [_a djZkbl_ e ¢ ”"ey ZgZebaZ nex
ijhba\h~beb hdjZrb\Zgb_ ] _ taihadlkglebghf

24 F _|h”"bdZ \u”_e _gby pbjdmebjmxsbo himohe _
i_jbn_jbg_kdhc djh\b [hevguo k ihfhsvx ZilZf_jh\
gZghqgzZklbp

Bkihevah\Zebfe dhgp_gljbjh\Zgguo de_Ihd djh\b
aZ\bkbfhklb hl h[t fzZ h[jZapZ >Ze_ _ h[jZapu bgdm

| q_gb_ fbg ijb dhfgZlghc | _fi_jzImj_ k jzZkI\hjhf
20



dhg_qgghc dhgp_gljZpbb Ilhke_  wlZiZ bgdm[Zp
hkz ~Zeb p_gljbnm]bjh\Zgb_f gZ fbg ijb gZRhhk&Zg h
hklZ\rb_ky de_Idb j_kmki_g”bjRBZ¢mn_jZ fde

>ey fZkdbjh\db g _ki_pbnbq_kdbo kZclh\ k\ya
kmki_gabx bgdm[bjh\Zeb k fde fZkdbjmxs_c¢c JGD k

| g_gb_  fbgml ijb dhfgzZlighc | _fi_jZImj_ >Ze__ h[j:
fbgml ijb h[ fbg m[bjZeb gZ~"hkZ~hd bhbgdghhbjh
fbgml \ fde ]hlh\h]h jZkI\hjZ [bhlbgbebjh\Zgguo Z

dhgp_gljZpbb gF aZjZg__ kf_rZgguo k fde fZ]gb
fbgml h[jZapu ihf_sZeb gZ fZ]gbl “ey dhgp_gljbjh\Zg
de _IdzZfb b zilzf_jzZfb gZ [hdh\hc ih\_joghklb ijh[bjdk
gZ"hkzZ"hggmx "brdhklv

Dhgp_gljbjh\Zgguc hkZ"hd de _Ihd bgdm[bjh\Zeb g
\ fde jZkl\hjz Zilzf _jh\ f_ g _gguo nemhj_kp_glgh
dhgp_gljZpbb gF >ey dhebqg_kI\_ggh]lh hij_* _e_
himohe \uo de_Ihd b fbdjhwf[he \ djh\b [hevguo ]
iIjb]hlh\e _gby fZadh\ ijb]J]hlh\e _ggu_ hdjZr _ggu_\We¢b:

fbgml ijb h[ fbg m[bjZeb gZz"hkzZ"hd HKkZfhlghy

kl deh FZadb nbdkbjh\Zebkv \ f_IZghe_\ 1 _qgq_gb_ f
ithfhsvx djZkbl_ey JhfZghfi&dh]h

lhemqg _ggu_ h[jZapu bkkidhfhbVZebZla _jgh]h kdZghb
dhgnhdZevgh]h fbU$MK@a (Zarl Zeiss Nhlh]jZnbb h[jZ[ZIlu
bkihevah\Zgb_f ijh]jZffu ey h[jZ[hldb b Z d&isDHitidna h
Navigation ZEN) Carl Zeiss = _jfZgby
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25 F _|h™ bgljZzhi_jZpbhgghc \bamZebaZpbb JebhJe.
fhal]z

>ey \bamZebaZpbbb himohe_c¢c Jheh\gh]h fha]Z bki
nemhj_kp_glguc fOPMIKke&htero (Carl Zeis&ermany.

gZeblbg_kdb_ bkke_ ~h\Zgby debgbqg_kdbo hJj
klzg”"Zjlguo mkeh\byo hi_jZpbhgghc ijb dhfgZlghcfl _
mjh\g_\eZ ghklb k mq_Ihf Ij _[h\Zgbc | _ogbdb [_ahiZk

>SGEZilzf_ju b fzkdbjmxsmx >GD "“h bkihevah\Z¢
| fi_jZImj_  g_ \urfK | j_~ Dbkihevah\ZglZifzf>@
jZafhjZ b\Zeb gZ]j _\Zeb ~h fK \' I _ g gb_ fbg Z az
e " gZ fbgml "ey \hkklZgh\e _gby gm ghc dhgnhjfZpb

Bkke m_fmx IdZgv ijhful\Zeb nhknzZlguf [m@&&]bf
Mg?* K ihfhsvx ibi_Idb beb jZkiuebl ey5dgBgBkiixzdbjh\
foM  gZ h[jZa_p -Q _fjlpbgamlu lIdZgv ijhfulZeb nhknZlgu
J _]bkljbjh\Zeb nemhj_kp _gpbx k ihfhsvx hi_jZpbhgg
fbdjhkdhizZz kh ke _"mxsbfb hilbg_kdbfb ozZjzdl_jbklk
\ha[m ~ _gby gf bkimkdZgby “ gf

26F Ih” ijhlhg@léhf Ijbb

Bkke "h\Zgby Znnbgghklb b ki _pbnbqgghklb kbgl_
Jebhf_ ijh\h~beb f_Ih~hf ijhlhgghc pblhf_Iljbb

>ey \u[hjZ gZb[he__ Znnbgguo d k\h_c fbr_gb kbg
hp_gb\Zeb k\yaulzZgb_ Zilzf_jh\ kh lld\hgxxfbebhfux Hheh
fhalz

>ey hij_~_e_gby ki_pbnbqgghklb kbgl _Ibg_kdbo
ZgZeba k\yaulZgby zZilzf_jh\ k g_]ZIb\gdpy ffllo rf_ayybfdp] b
b f IZklZah\ himohe_c jZaebqguo ehdZebaZpbc \ ]h
de_|dzZfb Jhetlih@hkh
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DZ "mx ba kbgl Ibg_kdbo ihke ~h\Zl _evghkl_c \

gF bgdm[bjh\Zeb \ | _qgq_gb_ fbgml k kmki_gab_c
g_J]Zlb\guo fbr_g ¢ K p_evx mf_gvr_gby g_ki_pbn
heb]J]hgmde_ hlb”h\ de |Ihggu_ kmki_gabb ij_"\Zjbl_

fZkdbjmxs ¢ >GD \ dhg_gghc dhgp_gljZpbb g] fde \
< dZqg_kI\_ dhgljhe_c bkihevah\Zeb ijh[u ijhl
hrghp_ihg_qghe[b[e®GDI_dNc Z 1Zd _ ijh[u de_lh
ij_"\Zjbl_evghc bgdm[Zpbb k ZilzZf_jZfb
H[jZapu bkke ~h\Zeb f_Ih~hf ijhlhgghc pblhfFECjbk
500 (Beckman Coulter Inc KR
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J ameviZlu b bo h[km ™~ _gb _

>ey gZley*ghklb ~Zggu_ ihemqg_ggu_ \ oh™_ DbkKkt
f ITh~ h\ ~bZ]ghklbdb Jebhfu k ihfhsvx Zilzf_jh\ ij_
liZnbdh\ jbkmgdh\ b 1Z[ebp

J amevilZlu ihemg_ggu_ f _Ih~hf ijhlhqghc pblhf
gZb[hevrbf kjh"klI\hf d de_ IdzZf ]Jebh[eZklhfu ]heh\g
Zilzf_ju jhArhgzZqZevgbdb k_f_cklI\ ijb ~hklZlhggh \u
k\yaulZgby k de_I|Idzfb hgb ijZzdlbg_kdb g_ k\yau\Zeb]
fhal]Zz b "jm]bfb IbiZzfb himohe_c¢ ]Jheh\gh]h fha]Zz

:gZeba Kki_pbnbgghklb ihdZazZe qglh ijhp_gl k\yz
g_J]ZIlb\gufb fbr_gyfb b [b[ebhl_dhc gb _ ih kjZ\g_g
ZilzZf_jh\ k de_1dZfb ]Jebh[eZklhfu LZdbf h[jZahf iher
ZilzZf_ju d ]Jebh[ezZklhf_ bf_eb keZ[h_ kjh~kl\h d de
f I1ZklZah\ \ fha] himohe ¢ jZaebgghc ehdZebaZpbb

MHTeHCcHBHOCTE
dnoopecueHyuun, %
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B CeAsbiBaHUe
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Jbkmgh&\yau\Zgb_ ZilZf_jh\ k himohe \ufb b a”~hjh
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Ki_*b \k_o Zilzf_jh\ B B b B ithdZaZz
ki_pbnbgghklv d himohe_ \uf de_I|dZf Jebh[eZklhfu (g
\_ jhylgu_ \lhjbggu_ kljmdImju

o = 2,988 abGBSIOS-A4TO-A544-4cIC- 731 dedB2SIH2 d6 = 7,133 Od2lebda-8F56-4276-830c-BbUESCEFbat

: <
Jbkmgho jhAylgu_\lhjbggu_ kljmdImju Zilzf_jh\ Z
2 _35.
>ey ih”~I\_j""Zgby "Zgguo 1ihemqg_gguo k ihfhsvx
pblhf ljbb [ueb ba]hlh\e _gu djbhkj _au
J ameviZlu bkke_"h\Zgbc ihdZaBkb 25 Gli-AB | ZBliju
ki_pbnbg_kdb k\yaulZebkv k jZagufb wiblhizZflGlde _
B hdjZrb\Zeb y~jZ b kljhfm himohe \uo de_Ihd qlh
T bDbah[jZ2  _gbb Jbk@Gi$h&li- B k\yaulZebkv k pblhi

kljhfh
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YBenunyeHune 63x

[eMaToKCUINH

303UH/

Gli-55 Gli-35

Gli-25

Jbkmghdbkiheh]bg_kdb_ kj au Jebh[eZklhfu

< Kkj_aZo Jebh[eZklhfu ih™\ _jlrboky-whd&Egihdb
hdjZrb\Zgbx [ueh h[gZjm _gh fgh]J]hgbke _ggh_ kdhie
jZaebqghc \ _ebgbgu b nhjfu < himohe_ \uo de_
gZ[ex"ZeZkv ]bi_jojhfby y”~ _j lh  \k_fm kj_am \
g_djhablb\bjh\Zgghc IdZgvx |Ijb hdjZrb\Zgbb *"Zggulk
ZilzZt _jZ{Hi-25, Gli- bGli- \uy\le_gZ bgl _gkb\gZy nexhj
himohe \hc IdZgb Jebh[eZklhfu h”gZdh g _dhlhjuebX&M
yjg_ hlghkbl _evgh himohe \hc IdZgb LZd _ [uehbiaZ
de _Ihd bf_e nhdmkgh_ jZkij_*_ e Jehh[i&dzZW hduldZghb
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Gli-235

Jbkmghd =bklheh]bq _kdb_ kj_au Jebh[eZklhfu
Zilzf j&fi-2. 35 Gli- B [Dbah[jZ _gb_

Nexhj_kp_glgh_ hdjZrb\Zgb_ &hi2Zf Glzfb b Gli-55
ithdZaZeh glh bkihevah\Zggu_ ZilZf_ju h”bgZdh\h
himohe_\hc 1dZgb Jebh[eZklhfu Fh gh ij_"~iheh bl
ZilzZf_j@li-25, Gli- b Gli- k\yaulzZxlky k hkgh\gufb j_
Zlbibgguo de_Ihd ]Jebh[ezZzklhfu qglh k\hx hqg_j_"v i
"Zggu_  heb]l]hgmde_hlb”ru dZd \ukhki_nbggu_ kj_-
himohe \uf de_|dZf J]Jeb[heZklhfu LZzd _ "Zggu_
bkihevah\zZlv \ dZq_kI\_ dhf[bgbjh\Zggh]h kj_~kI\Z "Db.
ih\urZy jbkd h[gZjm _gby [hevr_]h dhebq_kI\Z Zlbibqg
hqg_j_~v iha\lhey | m\_ebqgblv “bZ]ghklbq_kdbc wnn
ANZgguo Zilzf_jh\ LZzZdbf h[jZa®lif2_25|6H- Bu ®&li- fh gh

bkihevah\ZIlv ~ey ]|bklhobfbgq_kdh]h hibkZgby himohe
27



lhkdhevdm ZilzZf_ju h[ez”Zx| k_e_dlb\ghklvx d ]
fh'gh bkihevah\zZlv "ey \bamZebaZpbb himoheb \h \j_
ihkdhevdm ~Zgguc f_Ih? ihfh]Z | objmjlm [he__ 1lhq
ldZzgv b fZzdkbfZevgh khojzZgblv ijbeldiZzydb_ a”hjh\u_

<uy\le_gb_ \hafh ' ghklb bgljZzhi_jZpbhgghc \bamZ
ldZgb [ueh kfh”_ebjh\Zgh gZ ihke_hi_jZpbhgghft jiAljnl
[hevgh]h ]Jebh[eZklhfhc k bkihevah\zZgb_f objmjllf_
fbdjhkdEMI Pentero Ihke_ _hi_jZpbhggmx IdZgv ijhfulZe

[mn_jhf ithke_ g _]h gZ __ ih\_joghklv gZghkbeb
nemhj kp_ glghcBfillidmtheolet b bgdm[bjh\Zeb fobgml Z
ijhfulZeb Jbkmghd F _gbg]lbhfu b a”hjh\u_ ij

ZilZf_jzZfb g_ hdjZrb\Zebkv Biib&myibldt 711 + klZ[bevgu
g_lhdkbqguc djZkbl_ev k ih\ur_gghc yjdhklvx nemhj
djZkghc hl[ezZklb [~ g_ [ul\Z_ | Zmlhnemhj_ _kp_gpbl
djZzkbl_ev fh'gh bkihevah\ZIlv “ey objmjlJbg_kdbo hi_jZ
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CgetoBoii Mukpockon  Daroopecuennus  DaroopecneHnud
Brilliant violet Brilliant violet

Gli-2 35

Gli-2_25

Gli-2_25

Cpasy mocie OKpaIIBaHIL

30 MuH nociae YO

Be3 anTamepoB

Brilliant Violet

Jbkmghdehth[eZklhfZ hdjZr_ggZyGl£2l35. (AY @i-2_25
(B, C fhrbnbpbjh\Z @glleiy Violet b Ihevdh djzkbl_e f \
dhgljhédy Nemhj _kp_gpby gZ[ex*"ZeZkv \ | _qgq_gb_
h[emqg_gby mevljZnbhe |hf k bkihevah\Zgb_ f hiOPEpDbI
Pentero (Carl Zeigs&ermany.
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JbkmghdFZdjhij_iZjZlu hdjZr_ggu_ ZilzZf_jZfA, G _¢
b djZzkgZy kljBedlZ @%hjh\Zy IdZgv ~_edl|By kdhphd{Z gc
ithemqg_gu gZ hi_jZpbhgghf nemhj_ kp_ @RMdhPerite| (Gad h

Zeiss Germany.

>ey ih~I\_j°~ _gby ~bZ]ghaZ b kihkh[ghklb ZilZf
de 1dZfb Jebh[eZklhfu [ueb balhlh\e gu iZjZnbgh\u_

K ihfhsvx f_IhAZ k\_Ih\hc fbdjhkdhibb \uy
]bi_jde lhqghklb ijhebn_jZpbb khkmAh\ de lhggh]h
< khhI\_IkI\bb k kbkl_fhc hp_gdb <HA bf ggh g_
fbdjhkhkmAh\ \ ij ~ eZo himoheb yleyxlky ozjzdl_
Jeoh[eZklhfu LZd'_ eZa jgZy kdZgbjmxsZy fbdjhkdhil
Zilzf_jh\ k de_IdZfb IdZgb b khkm~h\
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Jbkmghd =bklheh]bqg_kdb_ kj_au Jebh[eZklhfu
] fZlhdkbebg whabg [ hdjZrb\Zb B ZilZH*hpimbpbjh\Z
djZkbl _Brilliant Violet.

>Ze _ ij_"klZ\e_gu ~Zggu_ bgljZhij_Zpbhgghc \bz:
ih\lhjghc hi_jZpbb k "bZ]ghahf ihebfhjnghde_ Ihqgd¥p ]
g _djhaz IdzZgb b fgh  _kI\_ggufb djh\hbaebygbyfb ih
obfbh b emqg_\hc | _jZibb klZeb hif_qgZlvky gZjmr_g
"Zeh[ gZ mkbe _gb_ ]heh\ghc [heb Q_j a \hk_fv f_Kky|
himoheb ijb ijh\_~ _gbb FJL k dhgljZzklhf \uyle_g
h[jZah\Zgby \ e \hc \bkhgghc h[eZklb

lh jbkmgdm gZley~gh \b~gh qglh himohev b
kljmdjmIm ihwlhfm ZilZf_ju g_ k\yaulZxlky k de_IdZ
gZ[ex™"Z _|ky <h \j_fy hi_jZpbb hqgZ] himoheb Z bf_g
bg”_glbnbpbjm_Iky b ihwlhfm [_a ijh[e_f m*"Zey_ I|ky o
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Jbkmghd 1Zph gl k ]Jebh[eZklhfhc ih\lhjgZy hi_j:
fil [ k\_Ih\Zy fbdjhkdhiby himoheb \ nexhj _kp_gpby

>Ze_ _ kZfh_ kehigh etblv gZ dzZdhf mjh\g_ azZdZ
bgnbevljZlb\gh]h jhklZ himoheb 1Zd dzZd \ \u 'b\zZ_ft
nZdlhjhf y\ey Iky fzdkbfZevgh \hafh ' gzZy kIl _i_gv |
ijhba\h~beb hdjZrb\zZgb_ IdzZzgli€ 3%Ikihhgkhj _kp_glghc f
Brilliant Violet jbkmghd Ihke_ i_j\h]h hdjZrb\Zgby gz
nexhj kp_pby IdZg ¢ ihwlhfm ~Zgguc kehc [ue m~Ze
|1Zd"_ ihdZaZeh gZebgb_ himohe \uo de_lhd gh m"
>Zgguc kehc 1Zd ~_ [ue ih™\_j° g j_a_dpbb 1Ijb ihk
ZilZzf _jh\ nexhj_ _kp _gpby g_ gZ[ex"ZeZkv \ k\lyab k wl
\h \j fy hi_jZpbb \k_ \b”bfu_ himohe \u_de |db [ueb
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Jbkmghdl2 HdjZrb\Zghebh[ezZklhZuzf jhfGli_2-35 k
nexhj_ _kp_glghc Brilllahb\iolet \h \] _flyi_jZpbb

DmkhgdllwlZzg cm”~Ze gguh \j fy hi_jZpbbijh*he Zel
nexhj kpbjh\ZIv \' | g _gb_ fagml jbkmghd

JbkmghdNexhj kp_gpby m”~Ze _gguo mqgZkldh\ him
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Lzdbf h[jZahf [ueh ihdZaZgh GilB ZzZilZfqjggu
nemhj_kp_glghc Bfilibdth¥iolet ehdZebah\Zeky \ himohe
ldZzgb Bkihevah\ZggzZy f Ih~"bdZ ijhklZ \ ijbf_g_gbb |
\h \j_fy hi_jzZpbc 1Ijb wihf g_fZeh\Z gh qlh bkihevam
himohe \uo hgzZ]h\ ZilZf_ju g_lhdkbggu b g_bffmgh]_

Jbkmghd =bklheh]bqg_kdb_ kj_au Jebh[eZklhfu
] fZlhdkbebg whabg [ hdjZrb\Z&b B Zilzh pmbpbjh\Z
djZkbl _Brilllant Viol et

=bklheh]bg_kdh_  bkke_ ~h\Zgb_ fzdjhij_izjzIh\

hi_ jZpbb jbkmghd ith™\_j~beb "bZ]gha 1 he
]Jebh[eZklhfu 1Zd ~_ ba jbkmgdZ [ \brgh qlh ZilZf
f Idhc kl\yaZebkv k de_I|dZfb ]Jebh[ezZklhfu h q_f k\b~
nexhj _kp_gpby < kj _aZo th”\_j]lrbokywh  bfgZH hit

hdjZrb\Zgbx J[ueh h[gZjm _gh fgh]l]hgbke_ggh_ kdhde
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jZaebqgghcebqgbgln nhjfu Ih \k_fmkj_amuy\bebmqgZkldb
g_djhablb\bjh\Hggphx

Jbkmghd=bkiheh]bg_kdb_kj au ijbe_ "Zsbo IdZg _ «
hdjZzrb\Zgb_ ] _fzZlhdkbebg whabg [ hdjZrisli2g3b,
fhrbnbpbjh\Zgguf djZkilidntd/iofet.

=bklheh]bg_kdh_ bkke_ _~h\zZgb_ fzZdjhij_izZ]|dkg c
jbkmghd ihdZaZeh gZebqgb_ himohe \uo de_Ihd
\uy\le _ggZy nexhj_kp _gpby lhemqg _gguc | _amevlZl
m~r"Ze ggu_ mqZkldb ijbe_"Zsbo IdZg_c¢c himoheb y\e
bf xI himohe \u_ de_I|Idb b \ ~Zevg cr_f fh]lm ijk
aZlhe \Zgby

lj_~klZ\e _gguc f_|Ih” fh | J[ulv bkihevah\Zg
jZ"bdZevghklb objmjl]bg_kdh]h e_qg_gby ]Jebh[eZklhfu
jbkd j _pb”b\Z aZ[he \Zgby b memqrblv hi*"Ze ggu_ j.
lhlh \ gzZklhys_ _ \j fy ~ZggZy f _|h~*bdZ fh" | hgyvgdkil
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jZ"bdZevgmktBEe gbiynohegZ hkgh\Zgbpke ~h\Zgbwe ggl
fZzdjhi_jzZizjzZ\Z

Pbjdmebjmxsb_ himohe \u_ de_ Idb y\eyxlky \Z g
iZjzZf_ljhf | _g_gby aZ[he_\Zgby b fhgblhjbg]Z ijhlb\¥t
lhemqg_ggu_ j _amevlZlu jbkmghd ithdBlm2eb Rhf _fdh
Cy hdjzZrb\zxl PHDDb \ djh\b [hevguo himohevx fha]Zz

Jbkmghd Pbtdmebjmxsb_ himohe \u_ de_Idb
Zilzf_jkefi- B [D bah[jZ _gb_

>ey bkke_"h\Zgby \g_rg_c nhjfu h[t_dlZ Z bf_c
himohe \uo de |hd ijbf _gyeb f Ih® we dljhgghc fbdj
lhemq_ggu_ ~Zggu_ k\b”_ | evkl\mx h Ihf qlh h[t_dI
[hevguo k Jebh[eZklhfhc bf_ggh de_Ildb
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Jbkmghd PbidmebjmxsZy himohe \Zy de_IdZ
fbdjhkdhi_

GZ jbkmgd_ ij_"klZ\e _gh dhebqg_kl\h pbjdmel
de Ihd fbdjhwf[he b Zihilhlbg_kdbo | _e p gZc”™ _gog
[hevgulo]ebh[eZklhfhc >Zggu_ k\b”_ | _evkl\mxl h Ih-
pbjdmebjmxsbo de |hd *"ey dZ ~h]h iZpb_glZ bg”"b\b"ti
gZkgblu\Z Iky [hevrh_ dhebqg_kl\h :hevrh_ kh?
de_Ihd \ djh\b k\b”_I_evklI\m_I h aghhdggZ &h\ Zgdtyklb
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Jbkmghd Dhebqg_kl\h pbjdmebjmxsbo himohe \uo
iZpb _glh\
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Bkke ~h\Zgb_kh”~ jZgby dhebg_kI\Z pbjdmebjmx
"h b ithke_ hi_jZpbb i) _"klZ\e ggu_ gZ jbkmgd _
ih\ur_gby kh” _j"Zgby pbjdmebjmxsbo himohe_ \uo de _
\f_rzZl_evkI\Z >Zggh_ yWe bfthfmihk\yazgh k fZkkh\uf
djh\v de_Ihd himoheb \h \j fy hi_jZpbb

JbkmghdBaft g gb_kh” _j Zgby pbjdmebjmxsbo hir
aZ\bkbfhklb hl \j_f gb aZ[hjZz ~h beb ihke_ hi_jZpbb

Hp _gdZ mjh\gy pbjdmebjmxsbo himohe \uo de |
yley |ky i_jki_dlb\guf f_Ih~hf 7~ey ~bZ]ghklbdb b fl
]Jebh[eZklhfu ;eZ]h”"Zjy hdjZrb\Zgbx fZadh\ dfFbKdHBcijk
ZgZeba_ k ihfhsvx nemhj_kp_glghc k\_Ih\hc b we_
fhgh [ueh hlebgqzlv PHDDb hl nhjf_gguo we_f_glh
ijhba\h”~blv bo ih”*"kq_I
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A:DEXQ?GB?

<Z ghc az”"Zq_c f_~bpbgu y\ey I|ky jZajzZ[hldZ gh
"bZ]lghklbdb himohe_c¢ Hkgh\ghc ih?oh” \ | Z&khpZp O |
bkihevah\Zgb_ f \ukhdhki_pbnbqguo fhe_dme d i
:gZebabjmy "Zggu_ ihemqg_ggu_ \ jZ[hl_ fh\@hhkVu_eZ
1. >GBZilzf_ju kihkh[gu \uyleylv himohe _
[bhfZjd_ju gZ ]bklheh]bg_kdbo kj_aZo ]JebZe
g_eh\ _dzZ b fh]jml Julv bkihevah\Zgu "ey j.
Abnn_j _gpbZeébdhghklbdb
2. >GEZilZf _ju d JebZevguf himoheyf fhal:
nemhj_kp_glghc f_Idhc fh]ml [ulv bkihevah\
hgZ]h\ b hp_gdb ]jZgbp himoheb ijb objmj]b
iha\hebl kgbablv jbkdaZ[pb” "bXgby

3. >GBzZilzf_ju kihkh[gu \uyleylv pbjdmebjmxstk
de Idb b bo ijhba\h®*gu_ pbjdmebjmxsb _
Zihilhlbg_kdb_ | _evpZ \ djh\b [hevguo k ]el

bkihevah\Zgu 7~ey jZajZ[hldb f_Ih~Z jZgg _c
aZlhe \Zgby

eZ]lh"Zjghklb D=:MA ©DjzZkghyjkdhc f_ ‘jZchg
[hevgbp ¢ kdhjhc f_~bpbgkdhc ihfhsb bf_gd GjHo bpij]
ijhn_kkhjm :: GZzZjh~ h\m Djzkghyjkdhfm JhkmAZjkI\_
mgb\ _jkbl Im bf_gb ijhn_kkhjZYk N _pehldgh az\ A
dZn_~ju iZlheh]bq_kdhc ZgZlhfbb ijhn_kkhjm : D Db)]
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