=_hbgnhjfZpbhggh_ b dzZjlh]jznbqgq_kdh_ h[_ki_q_gb_ wdheh]bg_kdbo wdhghfbqg_kdbo
b khpbZevguo Zki_dlh\ mklhcgb\h]h jZa\blby |I_jjblhjbc

M>D ‘2,
LX A_glbgz: 1Zdbgxt G FmdZgh\Zz

=?HBGNHJF:PBHGGUC :G:EBA BAF?G?GBY IHD:A:L?E?C
NJ:=F?GLBJH<:GGHKLB =HJH>KDBO E?KH< :EF:LU

:GGHL:PBY

< k\yab k jZkrbj_gb_f:gfzzZdbp\] ] \ _]1h g_jlm ihiZeb [hevrb_
iehsZ”b e_kguo fZkkb\h\ Be_ :eZlZmkdh]h Jhkm~Zjkl\_ggh]h gZphb
iZzjdZ Nehjbklbgq_kdbc khklz\ wlbo e_kh\ ij_~klz\e_g fgh _klI\
dhlhjuo ijbkmlklI\mxl j_~db_ b wg” _fbqggu_ Ihke_ ijbkh_"bg_gby ¢
j_dj_ZpbhggZy gZ]jmadZ gZ gbo kms_klI\_ggh m\ _ebgbeZkv GZb
ke ~klI\b_f wlh]h klZeZ njz]f_glZpby e klyoagZEdk&bdhgbl gZ mqZl
jZaebqgufb jm[_"Zfb kljhbl_evkl\hf ~hjh gh IjZgkihjlghc bgnjZkl
NjzZ]f_glzZzpby e_kh\ \_~ | d ~_]jZz*"Zpbb b ]b[_eb e_kguo khh[s_|
ki _~“hh[jZamxsbo b kj_“hnhjfbjmxsbo nmgdpbc qglh ijb\hAbl d mom:
dhfnhjlghklb ]Jhjh~"kdhc kj_~u b kgb  _gbx dzZg_kI\Z "bagb gZk_e
hkgh\_ bkihevah\zZgby f Ih~h\ ] hbgnhjfZpbhggh]h ZgZebazZ b
ijh\_~ gZ dhebqg_klI\_ggZy hp_gdzZ baf_g_gby kl_i_gb njzZ]f_glZy
cefZlu hkgh\u\ZxszZyky gZ jZkq_|_ jy*"Z bg”_dkh\ ihdZaZl _eb
kj_~g_]h jzaf_jZ mqzkldZz 036 nhjfu mgzkldz 06, iehlghklb ]j.
jZkklhygby ~h [eb Zcr_]h mqgzZkldz 011 JZkq_| bg”_dkh\ ijh\h
fZkkb\h\ ih khklhygbx azZz]] ~dé&)y _qguo [Zkk_cgh\ J amevlZlu jZk
[ueb bkihevah\Zgu "ey kha”Zgby k_jbb khhlI\_ITklI\mxsbo dZjl b kjz
baf_g_gby ihdzZazl_e_c¢ njz]f_glZpbb azZz bkke_"m_fuc i_jbh"™
ihdZzazl _e _c \uy\be azZzdhghf_jghklb “bgzZfbdb kl_i_gb njz]f_glZp
cefZlu \ aZ\bkbfhklb hl mjh\gy ohayckl\ _ggh]h hk\h_gby | _jjblhjt
j_dj_Zpbhgguo gZ]jmahd b [ebahklb d djmiguf ljZgkihjlguf fZ]bkl
\ukhdb_ ihdzazl_eb njz]f_glzZpbb o0zZjzdl_jgu ~ey \h~hk[hjh\ j_
Khehgh\dZ b FZeZy :efZlbgdzZ KjzZ\g_gb_ bg” _dkh\ njE]f _glZpbl
ihdzazZzeh qlh \ p_ehf 72ey \k_c | _jjblhjbb Be_:eZlZmkdh]h g
oZjZdl_jgh ohly b g_agZgbl_evgh_ gh mom”r_gb_ ihdZaZl_ e ¢
e_kguo fZkkb\h\ GZb[he__ agZqbl_evgu_ mom”~r_gdyewtZyg_gu "
;efZlbgdz b __ ijlDmdEZ ¢v ]~_ knhjfbjh\ZgZ h[rbjgZy ahgZ hl”*uo
\ [Zkk_cgFZjezy :efzlbgdz b __ ipblEd&EZ\dZ < gzZbf_gvr_c kl_i_
mom”~rbebkv ihdZaZl _eb njzZ]f_glZpbb e _kguo fZkkb\h\ \ [Zkk _cg.

DEXQ?<U? KEHdhjh~*kdb_ e _kZ Zgljhih]_ggZy gZ]jmadZ njZ]f ¢
fZkkb\h\ ihdzZazl _eb njz]f_glZpbb ] _hbgnhjfZpbhgguc ZgZeba b
dZjlh]jZnbjh\Zgb _

Fhkdh\kdbc Jhkm~ZjkI\_gguc mgb\_jkbl | bf_gb F < Ehfhghkh\z =_h]jzn
E_gbgkdb_ Jhju # F hekroldiz W HIQE@BQ IO

Fhkdh\kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_| bf_gb F < Ehfhghkh\z =_h]jzn
E_gbgkdb_ Jhju ~# F hekldiZ D OHdiaex U X

Fhkdh\kdbc JhkmA~ZjkI\_gguc mgb\_jkbl_| bf_gb F < Ehfhghkh\z =_h]jzn
E_gbgkdb_ Jhju FhKHdRDRIONKK@RYD QXUJXO#EN UX

204



GIS and cartographic support of ecological, economic and social aspects
of sustainable development of territories

7DWLDQD <X $PQDLHD3IDXNUQOO 1 O0OXNDQRYD

*(2,1)250$7,21 $1$/<6,6 2) &+$1*(6 ,1 ,1',&$7256 2) $/0$7<
&,7<76 )25(676 )5$*0(17$7,21

$%675%&7
/IDUJH IRUHVWYV DUHDV RI WKH ,O0H $ODWDX 6WDWH 1DWLRC
FLW\ GXH WR H[SDQVLRQ RI LWV ERUGHUYV LQ 7KH ARUDO

E\ PDQ\ VSHFLHV DPRQJ ZKLFK DUH UDUH DQG HQGHPLF RQF
ODQGV DIWHU MRLQLQJ WR WKH WHUULWRU\ Rl WKH FLW\ KD
FRQVHTXHQFH RI WKLV EHFDPH WKH IUDJPHQWDWLRQ RI IRUH)
YDULRXV ERXQGDULHV FRQVWUXFWLRQ URDG WUDQVSRUW L
WR GHJUDGDWLRQ DQG HYHQ GHDWK RI IRUHVW FRPPXQLWLH)
IXQFWLRQV 7KHVH FKDQJHV Rl WKH VXEXUEDQ IRUHVWYVY OHDC
RI WKH XUEDQ HQYLURQPHQW DQG D GHFUHDVH LQ WKH TXDO
DVVHVVPHQW RI FKDQJHV LQ WKH GHJUHH RI IUDJPHQWDWLRQ
ZRUN EDVHG RQ WKH JHRLQIRUPDWLRQ DQDO\VLY DQG PDSSL!
LQGLFHV GHVFULELQJ VXFK IHDWXUHV Rl WKH WHUULWRULDO
LPSDFW RQ WKH HUHFWLYHQHVV Rl WKHLU HQYLURQPHQW SUTF
FRYHU LQGH[ )& OHDQ 3DWFK 6L]H 036 OHDQ 6KDSH ,QGH[
IHDUHVW 1HLJKERU 011 7KH LQGLFHV ZHUH FDOFXODWHG IF
WKH UHVXOWY ZHUH XVHG WR FUHDWH D VHULHV RI FRUUHVSIH
LQ IUDJPHQWDWLRQ LQGLFDWRUV RYHU WKH VWXG\ SHULRG
SDWWHUQV RI G\QDPLFV Rl WKH IUDJPHQWDWLRQYV GHJUHH R
Rl HFRQRPLF GHYHORSPHQW LQWHQVLW\ Rl UHFUHDWLRQDO S
WKH KLJKHVW UDWHV RI IUDJPHQWDWLRQ DUH FKDUDFWHULYV
BRORQRYND DQG 0DOD\D $OPDWLQND ULYHUV &RPSDULVRQ RI
VKRZHG WKDW LQ JHQHUDO WKH HQWLUH WHUULWRU\ RI WK
VOLJKW EXW GHWHULRUDWLRQ LQ WKH LQGLFDWRUV RI IRUHV
ZDV QRWHG IRU WKH EDVLQ RI WKH %ROVKD\D $OPDWLQND 5LY
DQ HWHQVLYH UHFUHDWLRQ DUHD ZDV IRUPHG DV ZHOO DV L
LWV WULEXWDU\ WKH %XWDNRYND 5LYHU 7KH LQGLFHV RI IUI
.D]JDVKND 5LYHU GHWHULRUDWHG WR WKH OHDVW H[WHQW

.(<:25'6 XUEDQ IRUHVWYV DQWKURSRJHQLF SUHVVXUH IRL
LQGLFDWRUV JHRLQIRUPDWLRQ DQDO\VLV DQG JHRLQIRUPL

<<?>?GB?

E _kZ mj[Zgbabjh\Zgguo | _jjblhjbc \uihegyx!l \Z'gu_ kj_"~hn
\h*hhojZggu_ ihg\haZsblgu_ b ~jm]b_ nmgdpbb h[_ki_gb\Zxs
mkeh\by “bagb ]hjh*"kdh]h gZk_e_gby b khojZgghKdDNIiEybrguo
%DWNDORYXWGYXxH] 'XLQN@®U A e gu_ gZkzZ " _gby memqgrzxl
]Jhjh~rkdhc kj_~u Db]jZy j_rZxsmx jhev \ mf_gvr_gbb h[t_fZ aZ]jye
\ khklz\_ ZlIfhkn_jgh]h \hamozZ j ]Imebjmxl | _fi_jZImjguc |j_ 't

IRPRQRVRY ORVFRZ 6WDWH 8QLYHUVLW\ )DFXOW\ RI *HRJUDSK\ /HQL
H PDWPHQJLQD#PDLO UX

/IRPRQRVRY ORVFRZ 6WDWH 8QLYHUVLW\ )DFXOW\ Rl *HRJUDBRLOHQLQV
DOODSD#\DQGH[ UX

/IRPRQRVRY ORVFRZ 6WDWH 8QLYHUVLW\ )DFXOW\ Rl *HRJUDBRLOHQLQV
PXNDQRYD QXUJXO#EN UX
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b khpbZevguo Zki_dlh\ mklhcgb\h]h jZa\blby |I_jjblhjbc

azZsbszxl hl \_Ijh\ b | _ogh]_ggh]lh rmfZ kha”Zxl mkeh\by "ey
dhfnhjlZ ]Jhjh*"kdbo "IRQé& MQHQGDNMNbI"] @ =hjh”kdb_ e_Kk

jZkiheh  _ggu_ \ ij_~_eZo ljzgkihjlghc ~hklmighklb \Z gu I1Zd
j_dj_Zpbhgguo j_kmjkh\ y\eyykv emqrbf f_klhf hl*uoZ ey ]J]hjh Z
j_dj_Zpbb [_a "“hklZlhggh]h dhgljhey kh klhjhgu f_klguo \eZkl_
ijbgbghc ™ _1jZ*"Zpbb e_kguo nblhp_ghah\

IlhA~ j°Zgb_ m~h\e _I\hjbl _evgh]h khklhygby ]hjh"kdbo e _kguo
jZkkfZljb\ZIvky dZd h”"bg ba gZb[he__ wnn_dlb\guo ]jZ*hkljhbl_evgL
nhjfbjh\Zgby [eZ]hijbylguo mkeh\bc "bagb gZk_e _gby < klyab k wlk
b dhfie_dkguc wdheh]bg_kdbc fhgblhjbg] ]hjh”"kdbo e_kguo |_jjk
ZdlmzZevgufb az~ZgqZfb \dexqZxsbfb p_euc jy™ jZaghh[jZaguo ZKki_oc
\Z'gh_ f_klIh hl\h~blky ZgZebam | _jjblhjbZevghc kljmdImju ]hjh~kd
ihbkdZ iml_c¢c b f_Ih”"h\ bo jZpbhgZevgh]h bkihevah\Zgby b ih~" _j Zgl
ihl_gpbZezZ Ih"h[guc ZgZeba khklhygby e _kguo fZkkb\h\ ih*jZamf
bamqg_gb_ e _kbklhklb Ih _klv iehsZ”b b “heb ihdjuluo e_khf |_j
keh ghklb b ]_I_jh]l_gghklb I_jjblhjbb \ Ihf gqbke_ njZ]f_glZpbb e
njZdlZevghc jZaf_jghklb mgbd2Z8Vvgéd kib @ H”gbf ba gZb[he__ m”™h[g
bgkljmf_glh\ ZgZebazZz khklhygby e kghlh ihdjh\Z y\eyxlky f _Ih*u ]_
dZjlh]ljZnbjh\Zgby dhlhju_ ij_~hklZ\eyxl rbjhdbc ki_dlj kihkh[h\ ZgZel

ljh[e _fZ khojZzg_gby Jhjh*"kdbo e_kh\ \_ kvfZ e¥ZAdllunZevgZ
JZkiheh  _gb_ \ ij_~]lhjvyo AZbebckdh]h :ezZlZm h[mkeh\eb\Z_
JZKkIbl _evgh]h ihdjh\Z b dhgp_gljZpbx e_kguo fZkkb\h\ ij _bfms_
gZklb Jhjh~rZ k [he__ [eZ]hijbylgufb e _khjZklbl_evgufb mkeh\byf
cefZlu ijbmjhg_ggu_ d ]Jhjguf eZg”rzZnlzZf ozZjzdl_jbamxlky [h]
jZaghh[jZzab_f Kkihkh[klI\mx]l memqgr_gbx wdheh]bqg_kdhc h[klZgh
Zlehf_jZpbb Z 1zZzd _ nhjfbjmxl mgbdZevgu_ ijbjh*gu_ dhfie
[eZ]hijbylkI\mxI jZza\blbx Imjbafz \ j_]Jbhg_ Djhf_1lh]l]h e_kgu_ eZ
kdehgh\ Lygv RZgy y\eyxlky p_gljhf [bhjZaghh[jZaby jZaebqgguo |
jZkl _gbc Z 1zd _ f_klhf h[blZgby [hevrh]h dhebq_kI\Z j_~dbo b
glh klZzeh ijbgbghc kha”zZgby Ja”Blv \eZlZmkdh]h ]Jhkm~Zjkl\_g
gZpbhgzZevghl]lh ijbjh~rghlh iZzjdz =GII

< ] \ k\lyab k jZkrbj_gb_f ]jZgbpu ]hjh*Z :efZlu \ _Jh g_jIlm i

luk]Z =GIlI ©Be_ :ezZlZmiRdHehl _jjblhjbb iZzjdZ k [hevrbfb iehszZ”yfb
e _kguo fZkkb¥emszd :abfh\B\Zs_gdh FmklZnbgZz A _glb@Z
nehjbklbg_kdbc khklz\ dhlhjuo ij_"klz\e_g \b"Zfb kj_"~b dhlhjuo
wg”_fbqguo H~”gzZdh ihke_ ijbkh_~bg_gby d | _jjblhjbb Jhjh”*Z j_dj_Z|
e _kgu_ezZg”rZnlu m\_ebgbezkv \ k\yab k I_f qlh h~rgbf ba ]JeZ\guo
=GIll ©Be_ :eZlZm?2 y\ey |ky kha”Zgb_ mkeh\bc "ey ImjbafZz LZdZy ih
d g _ijhmfzZzgghfm hk\h_gbx | _jjblhjbb “~he]lhkjhgghc Zj_g”_ [he\
iehszZ”_c ih® kha”zZgb_ ]hklbgbp J]hjgheu 'guo dmjhjlh\ j_klhjZgh\
Nyp H~Agbf ba gZb[he__ jZkijhkljZg_gguo hljbpzZl_evguo ihke_ "kl\bc |
yley_ Iky jZkge_g_gb_ e_kguo fZkkb\h\ gZ mqgzkldb jZaebqgufb jm[_
"hjh gh ljZgkihjlghc bgnjZkljmdImjhc b 7] ihemgb\r__ gZa\Zgb_ ©n
njzZlf_glzpb_c ezZg”~rZnlh\ | _jjblhjbc beb wdhkbkl_f ijbgylh ihgbfz
\ha”_ckl\b_ bg _g _jguo ebg_cguo khhjm  _gbc JezZ\guf h[jZahf ~“hjh"
k I ¢ gZ wdhkbkoZfglygp @ < gZr_f kemqgZ_ih” njzZ]f_glZpb_c e_kh\ il
jZkge_g_gb_ e_kguo fZkkb\h\ jZaebqgufb jm[_"Zfb gZ mqZzZkldb

Njz]f_glzZpby e_kh\ ijb\h”bl d Zdlb\baZpbb ijbjh*guo
kihkh[kl\mxsbo ~_]jZ~"Zpbb b ]b[_eb e_kguo khh[s_kI\ b dzd ke_
bo wdheh]bg_kdbo nmgdpbc \ Ihf gbke_ \ ]hjh*kdbo b ijb]hjh~
]hjh"h5DPDFKDHNG DD A _g]tbg Zj @ Lzd \ j_amevlzZI_ njzZ]f_
ijhbkoh"tbd_g_gb_ Z[bhlbg_kdbo mkeh\bc * ljZgknhjfZpby fbdjhd
e _kgh]lh fzZzkkb\Z m\_ebqg_gb_ mjh\gy rmfzZ jhkl aZ]jyag_gby
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baf_g_gb_ fb]jZpbhgguo ihlhdh\"\_&ZzZkjbZ b lijhp_kk bahebjh\Zg
e _kguo wdhkbkl_f ijb\h~bl d \hagbdgh\ _gbx 1Zd gZau\Z_fh]h ©dj.
m e_kgh]lh njz]f_glZ h[jZam_Ilky himr_qgZy ahgZ >ZggZy ahgZ bf
[hevr_ kheg _qggh]lh k\_1Z ih”\_j]ZIlvky [hevr_fm \ebygbx hl jy~h
h{t_dIh\ bgnjzZzkljmdImju beb ]Jhjh*kdbo jZchgh\ qlh fh _| g_]ZIl
khklhygbb ihg\_ggh jZklbl_evbphWOiH@ @z >
Ke_ ~klI\b_f njz]f_glzpbb klzZgypftblkwha”_ckl\b_ gZ nehjm
nZmgmaheypby ihimeypbc khanzZ | ihf_ob ijb fb]jZpbb "b\hlguo
fhrbnbdZpbyf ih\_~ gby m\_ebq_gbx kf_jlghklb b khdjZs gbx
M\_ebqg_gb_ jZkklhygby f_"m wdhlhizfb kgb Z | \_jhylghklv i]
b hiue_gby jZkl _gbc \uau\B\hgbighZabb > @ Djhf_ |Ih]h baheyg
e_kguo f_klhh[blZgbc kihkh[klI\m_I \ufbjZgbx ihimeypbc k g_[he
Mklhcgb\hklv e _kguo wdhkbkl_f hij_~ ey |ky jZaf_jhf e _kgh]h
mqgZkldb e_kh\ dzd ijz\beh bf_xI [he__ fgh]lhgbke_ggu_ ihime)
\_jhylghklvx bkg_agh\_gby b [hevr__ \b3R\ALORARNM|ZB@bN LX) D
HIf _gZ_|ky 1zd _ 1Zd g@an\dlfgZkeih™bghlhjuf ihgbfzZ_lky
\ha”_ckl\b_ njz]f_glZpbb gZ fhaZzbdm b ihke_"mxs__ nmgdpbhg
Ohayckl\_ggZy ~_yl _evghklv a_fe_ ihevalhhgghdimakZpZbekZ g~ rZnl
gZdezZz”u\Zx!| hli_qZlhd gZ ijhl_dzZgb_ kmdp_kkbc b [m"ms__ kht
ihdjh\Zm»k_\ @ Fghlb_ Z\lhju hif_a@ZjmrlZhgd _ nmgdpbhgbjh\Zghb
wdhkbkl _f azZ kq_I| jZajmr_gby kbkl_fu [bhlbg_kdbo k\ya_c
Djhf_\ur_hibkZgguo p_ihg_d \ha”_ckl\bc kihkh[kl\mxsbo ~_]jZ".
ke “m_I| hif_Iblvyjdmx\ujZ _gghklv~Zggh]lhijhp_kkZ gZ ]hjguo | _jjblF
]hjguo e_kguo khh[s_kI\ fh™ I klzZlv ijbgbghc nhjfbjh\Zgby wjhabb ¢
\ k\hx hqg_j_"~v kh”_ckl\m_| koh ™~ _gbx eZ\bg b k_e_ ¢ LZdbf h[jZ:
njZ]f_glZpby e_kguo fzZkkb\h\ * ijhp_kk hdZaul\Zxs_c g_]Zlb\gh_
mklhcqgb\hklv wdhkbkl f \ p_ehf b ijb\h*ysbc d kgb  _gbx bo ijh~md
\hafh ghklb \uiheg_gby kj_~hh[jZamxsbo b kj_“hnhjfbjmxsbo nmgdp
ijb]hjh~rguo e_kh\ wlh ijb\h”Abl d mom~r_gbx izZjzf_Ijh\ dhfnhjlghklb ]
b kgb  _gbx dzZq_kI\Z "bagb gZk_e _gby < k\lyab k wlbf bf_ggh ijhp
]hjh~"kdbo e_kh\ :efZlu klZeb h”gbf ba hkgh\guo ij_~f_Ih\ ~Zggh]h bk
P_ev jZ[hlu khklhyez \ ijh\_~ gbb dhebqg_kI\_gghc hp_
njZlf_glZpbb e_kguo f:.£2KkblhaZ +]] f_Ih*Zfb =BK |I_ogheh]bc g
ijbf_j_ fh~ _evguo | _jjblhjbc

F:L?JB:EU B F?LH>U BKKE?>H<:GBY

>ey bamqg_gby kh\j f ggh]h khklhygby b ~bgzZfbdb ]Jhjh~kd
bkihevah\Zebkv jZaghh[jZzagu_ fZIl_jbZeu Lzd \ jZ[hl_ rbjhd
dhkfbg_kdb_ kgbfdb kh kimlgbdh\ /DQGVDW EDQGV b 6LC
"ey ihemq_gby bg”_dkguo b kbgl _abjh\Zgguo bah[jZ  _gbc Mlh
dexqg_\uo mqZkldZo ijh\h*behkv k ijbf_g _gb_f jZagh\j_f _gguo dh
\ukhdh]lh ijhkljZgklI\_ggh]lh jZaj_r_gby ij_"~hklz\ey fuDWW[Kk j\bl
LzZzd " _ bkihevah\Zebkv jZaebqgu_ dZjlh]jZnlgg ek ddh | Zdk Zjplzrequg u\_|
dzZjlu aZz |1 gZ | _jjblhjbx F_"~ mkdh]h nbebZezZ =GIlI ©Be_ :eZl.
ihkem beb hkgh\hc “ey » rbnjbjh\Zgby kgbfdh\ gZ \kx bkke_~m_
Ilhih]jZnbg_kdb_ dZjlu fzkrlzZ[Z

>ey jZ[hlu Izd _ ijb\e_dZebkv fZl_jbZeu J=DI J_kim[ebdZgkdh_
dZa_ggh_ ij_"ijbylb_ ©DZaZokdh_ e _khmkljhbl_evgh_ ij "ijbylb_?2
ohayckI\Z b “b\hlgh]lh fbjZz Fbgbkl_jkI\Z wdheh]bb ]_heh]bb b ijb
DZaZoklZgZ b e_khmkljhbl_evgh]Jh_Nhm#édh]h nbebZeZ =GIl ©Be_ :eZz
cefZlbgkdhc h[ezZklb Z 1zd _ fZl _jbZeu ?kl_kI\_ggh gZmqgh]h b | _og
h[hkgh\Zgby =GIl ©Be_ :eZlZm?2 b Dhgp_ipbbih ha_e Jg<gq]Kh*Z :ef
"hihegbl _evguo bklhggbdh\ bkihevah\Zebkv nhg”h\u_ fZl _jbZeu jy"Z
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b khpbZevguo Zki_dlh\ mklhcgb\h]h jZa\blby |I_jjblhjbc

gbke fZl jbZeu hp_gdb \ha” _ckl\by gZ hdjm Zxsmx kj_"m \ jZchg_ ]
©Dhd ZceZm?2 b =GIlI ©Be_ :eZlZm? ih”]lhlh\e_ggu_ ki_pbZebklZfb 1
b LHH ©L_jjZz =BK?2 < jZ[hl_ [ueb bkihevah\Zgu f_Ih”u ] _hbgnhjfZp
b dzjlh]jznbjh\Zgby ~bklZgpbhggh]h ahg”bjh\Zgby >AA Z lzd
f Ih~u j_Zebah\Zggu_ kj _~kI\Zfb =BK < dzZq_kI\_ [Zah\h]h ijh]jZff
bkihevah\Zeky =BK izZzd_| $@FPZza@ _ ijh]jZzffdFB0O F_Ih~u h[jZ[hldb

b ZgZebaz fzI_jbzZeh\ >AA hkgh\u\Zebkv gZ jzZ[hl_ k jZagh\]j_f_gc
kgbfdZfb b \dexqZeb h[jZz[hldm fgh]l]hahgZevguo bah[jZ  _gbc \ Ihf g
hjb_glbjh\Zgguc 5*% kbgl _a ”~ey ihemqg_gby p\_Iguo bah[jZ _gbc
fZdkbfZzevgh bgnhjfZlb\guo “ey bamqgq_gby e_kghc jZklbl_evghklb
bah[jZ _gbc ki_dljZzevguo bg”_dkh\ b j_ r _gb_ deZkkbnbdzZpbh
N rbnjbjh\Zgby aZe_k_gguo |_jjblhjbc b jy® *jm]bo ijhp_"mj

gZeba khklhygby e _kguo fZkkb\h\ ijh\h*beky \ kj_~_ =
dhebqg_kI\_gghc hp_gdb kl_i_gb bo njz]f_glbjh\Zgghklb k bkihev:
ihdZaZl _e ¢ njZ]f_glZpbb dhlhju_ hkgh\u\Zxlky gZ jZkqg_|I_
bg”r_dkh\ hibku\l\Zxsbo [Zdb_ hkh[_gghklb | _jjblhjbZevghc hj].
fZkkb\h\ \ ij_~ eZo j_]bhgzZ bkke_"h\Zgby dzd jZaf_j mqgZklc
i_jbf_lj hkh[_gghklb b ijhly  _gghklv ]JjZgbp keh ghklv nhjfu b
jZajZ[hlZgguo gZ k_]h”*gyrgbc ~_gv bg”_dkh\ njZ]f_glZpbb e_k
[ueb bkihevah\Zgu ke _"mxsb_  bg”_dkh\

IlhdZzazZl _ev e _kbKI&kKkIDRUHVW &RYHU oZjzZdl_jbam_| kl_i_g
| _jjblhjbb dhlhjZy hij_~_ ey |ky hlghr_gb_f ihdjulhc e_khf ieh
iehsZ”b b \ujz Z Iky \'ijhp_glZo WIh gZb[he__ jZkijhkljZg_gguc
"hklzZzlhggh yjdh ozZjzdl_jbam_I| ijhkljZzgkl\_ggmx *_]jZ"Zpbx a
\ "msmx d kgb " _gbx wnn_dlb\ghklb \uiheg_gby bfb jZaebqguo nr

Bg” _dk kj_~g _Jh jzaf_ja36qZ&HdXQ 3DWFK 6L]H IhdzZaZl_ev
g_hljz 'z 1 jzZzaf_ju hl®_evgh \ayluo e_kguo fZkkb\h\ h”gZdh ba\_
iehsz~rv fZkkb\z | _f kbevg__ ijhy\eyxlky _]h kj_“~hh[jZamxsb _
nmgdpbb < k\yab k wlbf IZd"_ jZkkgblu\Zeky bg” _dk 036

Bg”_dk nhjfu e_kgh]hOfgZk0dHDQ 6KDSH ,QGH] ljb njZ]f_
e_kguo fZkkb\h\ f_gy_|ky g_ lhevdh bo jZaf_j gh b nhjfZ >ey I
[ue bkihevah\Zg bg3DMWVWOB @ fzZl fZlbg_kdb hibkul\Zxsbc jZkoh"
nhjfu bkke_ _"m_fh]lh fZkkb\Z b fZkkb\Z \ nhjf_ b~ _Zevgh]lh djm]Z
bf | nhjfm b~ _Zevgh]l]h dyjm]Z 1Ih 06, ljb wlhf q_f [hevr_
hldehgy_I|ky hl wilzehgzZz djm]zZz |_f [hevr_ agZqg_gb_ bg”r_dkZ E
[ebadb_d hdjm]ehc_nkjfgZzbf _gvrbf i _jbf _Ijhf ih highr_gbx d ieh
kgblzZxlky [he__ klzZ[bevgufb b mklhcgb\ufb d \g _rg_fm g_]ZIlb\gl
wnn_dlb\g__ \uihegyxl| kj_~hh[jZamxsb_ nmgdpbb

Bg”_dk iehlghklb ]{ZgbpGJH 'HQVLW\ hij_~ ey Iky dzd h
"ebgu ]jZgbp e_kguo fZkkb\h\ d bo iehsz”b M\_ebqg_gb_ bg~_d
ijhly” _gghklb ]jZzgbp aZ kq_| bo baj_azZgghklb qglh ijb\h~bl d
\ha”_ckl\by gZ e_kgu_ mqgZkldb ©djZ_\h]h wnn_dlZ2 rbjbgzZ a
dhe [ZIlvky \ aZ\bkbfhklb hl IbiZz wdhkbkl_fu b hkh[_gghkl_c hdjm"’
~Ah b [he__ f3DMIWRQ® Gh \ ex[hf kemqZ_ ijhbkoh”yl baf_
nmgdpbhgbjh\Zgbb wdhkbkl_f b dzZd ijZz\beh kgb _gb_ bo wdheh

Bg”_dk kj_"g_]h jZkklhygby ~h [eb ZcHDJ® mHZWIHYW 1HLJ}
jZ\_g kmff_ jZkklhygbc "h [eb Zcr_]h khk_~g _]h mqgzZkldZ Ih]lh ~_
gZ hkgh\_ [eb Zcr_]Jh jZzkklhygby hl p_gljhb”Z p _gljZ fZkk ]_hf_
"h p_gljhb”rzZ ~ey dZ ~"h]lh njzZ]f_glZ khhI\_Ikl\mxs_]h IbiZz dhlhjz
dhebqg_klI\h mqgzZkldh\ M\ _ebg _gb_ bg” _dkzZ k\b” | _evkl\m_I h[ |
f ""m e_kgufb fZkkb\Zfb b khhl\_IklI\_ggh bo [hevr_c baheypbb

Nhjfmeu ~ey jZkq_I1Z \u[jZgguo bg”_dkh\ ijikhhedKyb\ ilZfEZaZgh
gZijZ\e _gb_ hljbpzl_evghc "bgZfbdb ijb\h~ys ¢ d kgb _gbx wdheh
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e _kguo fZkkb\h\ LzZd "ey bg”_dkh\ )& ihdZaZzZl_ev e_kbklhklb b

mgZkldZ m\_ebqg_gb_agZq_gbc bg”_dkzZ khhI\_IkI\m_| emqgr_fm khk
ljb bo mf_gvr_gbb wdheh]bg_kdbc ihl_gpbZe e_kh\ [m”_| kgb ZIvky C
06, (" b 011 [he__ \ukhdb_ agZq_gby bg”_dkZ Jh\hjyl h f_g__ [eZ]hi

LZ[e <ul[jZggu_ "ey jZkq_lZ dhebqg_klI\_ggu_ ihdzZaZl_eb o0Z
kl i _gv njz]f_glzZpbb e_kh\
7TDEOH AXDQWLWDWLYH LQGLFDWRUV RI WKH GHJU

HljbpZl _evgZy
NhjfmeZ H[hagZqg_gby "bgZfbdZz
bg”_dkh\

)& tlhdZazZl_ev e _ kRKUHEKNRM H U
)& Z + kmffZ iehsZ” ¢ e_kguo fZkkb\h\
$ + iehsz”rv Z~fbgbkljzZlb\gh]h |jZchgZ

036 +tBg~_dk kj _~g_]h jZaf QB Dy 30DWF&SF 6L]H

036 Z + iehsZ”v e_kguo mqgZkldh\
Q = h[s__ dhebq_kl\h e_kguo mqgZzZkldh\
06, tBg” _dk nhjfu e_kgh]Meag&Zk Ddattex mke "
S £ i_jbf_Ij hi*_evgh]h e_kgh]h fZkkb\Zz
06, D + iehsZ”v hl®_evgh]h fZkkb\gZ
Q = h[s__ dhebq_kl\h e_kguo fZkkb\h\
(" £+ Bg”_dk iehlghklb(GZBHE V LI¥\ df
( S £ kmffzZz i_jbf_Ijh\ \k_o0 e_kguo fZkkb\h\
D + kmffZ bo iehsZ”" _c

011 +Bg”_dk jZzkklhygby ~h [eb Zcr_]lh mqZ4kldz
OHDQ 1HDUHVWIfl1HLJKERU
Ox kmffzZz \k_o jZzkklhygbc ~h khk_~g_1h
mqZkldZz
n + h[s__ dhebqg_kl\h e_kguo fZkkb\h\

<u[jZggu_ bg”_dku njz]f_glZpbb e_kguo fZkkb\h\ jZzkkgblu\Zeb

b 11 >ey wlh]h ih~]hlh\e_ggu_ gZ hkgh\_ fZl_jbZeh\ >AA b
kehb e_kguo fZkkb\h\ h[jZ[Zlu\Zebkv k ihfhsvx Ze]hjblfh\ klZlbklbq
Zljb[mlh\ \_dlhjguo keh_\ \ =BK iZzd_|_gq&lF*jg@kq_Ilh\ ijh\h"beZkv
ijhljzff_ O6[FHO Ijb bkihevah\Zgbb bgkljmf_glh\ &DOFXODWH *HRF
IHDWjb “ey dZ ~h]lh h[t_dIZ kehy e_kguo fZkkb\h\ jZkkgblu\Zebkv
Zljb[mlb\ghc IZ[ebp_ k iZjzf_|jZfb g_h[oh”bfufb “ey jZkq_IlZ \ul[jZ
njZlf_glZpbb i_jbf_Ij iehsz”v jzZkklhygb_ ~h [eb Zcr_]h khk_"g_]l
mqgZkldZ2 b>Ze__ ijh\h*beky jZkq_IBgfjiZztgguonjzZz]f_glZpbb \ khhl\_IkI\|
k \u[jZggufb | _jjblhjbZevgufb _~bgbpZfb ZgZebaZ | qgufb [Zkk _cg

11 J_amevlZlu jZkg_Ilh\ [ueb bkihevah\Zgu ~ey ihkljh_gby k_jbb c

J?AMEVL:LU BKKE?>H<:GBY B BO H;KM@>?GB?
>ey hij_~_e_gby ]jZgbp bkke_"m_fhc e_kghc l:gfBlhjbb \ ij_
bkihevah\Zebkv ~\Z bklhggbdz fzZkdZ e_kh\ ij_"~klZ\e _ggZy g
&KDQJH + jZajzZ[hlZzggZy \ mgb\ _jkbl | _Fwjbe_ g™ gZ h
kgbfdh\ b dhkfbg_kdbc kgbfhd gHE WL Q& Chald2be ih~"dhjj_dlbjh\:
liZgbpu k mqg_Ihf ijhbahr_~rbo baf:g _gbaxh”jbkzZ[hlu [ue ijh\_" g
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b khpbZevguo Zki_dlh\ mklhcgb\h]h jZa\blby |I_jjblhjbc

jZkg_1 \_]_IZpbhgghlh bg®_dkz 1'9, \ ijh]jzZzffghf dhGedhllkhjWUFOLC
mqgZkldb ]jZgbpu 1Zd" _ dhjj_dlbjh\Zebkv ih ~Zgguf \ukhdh”_1Ze
kt _fdb ij_"~klz\e_gghc gz \_[ k_j\bkZo *RRJOH 6DWHOOLWHYV b
>ey ijh\_"~ gby ijhkljZzgkl\_ggh]h ZgZebaz kl_i_gb b hkh[_ggh
]hjh~rkdbo e_kh\ :efZlu\dzZqg_kI\_I_jjblhjbZevguo _~“bgbp bkiheval
[Zkk _cgu |h fg_gbx jy~Z Z\lhjh\ bf_ggh wlb | _jjblhjbZevgu__“
hilbfZevgufb “ey ZgZebaZzZ kj_"hh[jZamxsbo b kj_"haZsblguo ni
h[_ki_qgb\Zxsbo ih~*_j Zgb_ wdheh]bg_kdhc p_edkjghklbZ ezZg"r
@ ljbgpbi[Zkk _cgh\h]h ih?*oh”~Z ihal\hey | mqg_klv g_ lhevdh nb
gh b khpbzZevgh wdhghfbg_kdb_ nZdlhju y\eyykv gZb[he__ i_jki.
jZaebqgguo ijh[e_f ijbjh*"hih®habh\gyby Ha e”*bgh\Z Fmd@ \
Kbkl_fu we_f_glZjguo \h*hk[hjguo [Zkk_cgh\ beb ezZg”rZnlh\ \uk
_kl_KkI\_gguo ijbjh~rgh |_jjblhjbZevguo dhfie_dkh\ \h fgh]bo bkke _
j_db dzd ]_hkbkl_fZ ozjzdl_jbam_Ilky p_ehklghklvx mgbdzZevgh
mklhcgb\hklvx b kzZfhj ]mebjh\Zgb f Z 1Zd " + \ _jlbdZevgufb L
k\yayfb qlh hij_~ ey | ]Jh nmgdpbhgzZ@rkgmx\p_ ©&mkdghkid h>
N

j @ < wlhf Zki_dl_ j_gghc [Zkk_cg y\ey_Iky gZb[he__ hilbfZ
bamqg_gby \ Ihf gbke_ b ]Jhjh”"kdbo ]Jhjguo e_kh\
Ihkdhevdm \ gZklhys__ \j_fy \ DZaZoklzZzg_ g_I| _~bghc ]_t¥

[Zau "Zgguo j_gguo [Zkk_cgh\ Z bf_xsb_ky \ hidjulhf “hklmi_ fh
[Zkk _cgh\ g_ khhI\_IklI\h\Zeb mjh\gx »~_1Zevghklb ijh\h~*bfh]h bkke
ljiZgbp we _f _glZjguo \h*hk[hjguo [Zkk_cgh\ "ey bkke_ ~m _fh]h j_]
hkgh\_ |Ihih]jZnbg_kdbo dzZjl fzkridgpzig__ Ijb wlhf [ue bkihevah\Z
gZaul\Z_fuc ©fZgmZevgh wdki_jlguc kihkh[2 >Ahgbjh\Zgb_ fZehg
dhlhjuc ih”*jZzamf_\Z | \u”_e_gb_ j _qguo [Zkk_cgh\ \jmggmx ih ¢
Ilhih]ljZnbqg_kdbf dzjlzf fzZkrlZ[lZ djmig__ >ey ]hjguo | _jjblhjbc v
f_Ih~ ~hklzZlhggh ijhklh j_Zebam_lky 1Zd dzZd ]JjZgbpu \h~*hjza” _e

'-
Amant 1 pmpoxan UWiens

P.ConONOOKD

A
\.«’l///\ .
) u"‘. ‘EYTAKOBKD

Y

b ¢ )
Jbk =jZgbpu jZchgZ bkke_"h\Zgby ]hjh*"kdbo e_kh\ ] :
)LJ WRXQGDULHV RI WKH $OPDW\ FLW\{V IRUHV\
: * ]jZgbpu jZkijhkljzg_gby e_kguo fZzkkb\h\ \ ij_~ _eZo ]hjh"*Zz
j_qgu_ [Zkk_cgu \ g_jl_ ]hjh"Z

djZzkgu_ ebgbb + ]jZgbpu j_qgqguo [Zkk_cgh\ \ ij "~ eZo

p\_Ihf i hdZaZgu aZe_k_ggu_ [Zkk_cgu \ g_jl_ ]Jhjh"*Z
rljboh\dzZ + [Zkk_cgu gZoh”ysb_ky \ ij_ "~ eZo =GIl| ©Be
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< blh]_ [ue kha”Zg kehc [Zkk _cgh\ ]h b \ur_ ihjy*rdzZ gZz
]hjh~rzZ Ba pdolok _cgh\ gZoh”ysb_ky \ ij_~ eZo ]hjh”"kdbo e_kh\ |
dzd |_jjblhjbZevgu_ _“bgbpu 7~ey ijh\_"_gby ijhkljZgkl\_ggh]h =z
hkh[_gghkl_c njz]f_glZpbb ]Jhjh*"kdboMdhkikk ¢lgk\ \ Be_ :eZlZmkdh
gZpbhgzZevghf izZzjd_b az ij " eZfKhajdgh\pZRb|tdZ)y S _ev
yleyxs_cky gqZklvx [Zkk_cgZ j <_kgh\dz

Bamqg_gb_ b dZjlh]jZnbjh\Zgb_ baf_g_gbc ihdZaZl_e_c njZ
e _kguo fZkkb\h\ ] :efZlu \dexgZeh g_kdhevdh ihke_ "h\Zl _evguo

GZ i_j\hf wlzueh ijhba\_~ _gh nhjfbjh\Zgb_ \ _dlhjgh]h ke
fZkkb\h\ ] ih e_khlzdkZpbhgguf dzZjlzf <_dlhjbazZpby e_khlZz
ijh\h"bezZzkv "ey fh”" _evguo | _jjblhjbc \ ij_ " eZo =GIlI ©Be_ :
hpbnjh\u\Zebkv _“bgu_ fZkkb\u e_kZ [_a jZa™_e_gby ih ihjh"
e_khlzdkzZpbhggu_ dZjlu ij_~hklZ\e_ggu_ J=DI ©DZaZokdh
ij_Nijbylb_2a kh”_j°ZI h[t_dlu bgnjZkljmdImju |I|h ihemqg_ggu.
\_dlhjbaZpbb kehc fZdkbfZevgh ~ _IZevgh hlh[jZ Ze ]jZgbpu
jZa™_e_gb_ gZ hl~_evgu_ fZkkb\u

<lhjhc wlk¥dexgZe nhjfbjh\Zgb_\ _dlhjgh]h kehy e Kguo fZkk
ih fZl_jbzZezf kt_fdb kh kimlgbded GAMDWLRQMH®®gbfdhf bkihevah\Ze
g_kdhevdh \Zjbzglh\ kbgl_az fghlhahgZevgh]lh bah[jZ _gby jZk
|1Zzd" deZkkbnbdzZpby [_a h[mq_gby \ ijhHZHfZ8WUdud,6]j amevliZlu
"Zeh jZa”™_ e _ghdeZgkkh\ ij_"~iheh bl _evgh _eh\u_ e _kZ rbjhdhi
b f edhebkl\_ggu_ e_kzZ \h~gu_ h[t_dlu g_azZ”_jgh\Zggu_ |_
bgnjzZkljmdIimju b azZkljhcdzZ |_jjblhjbb k 1jZ\ygbkluf ihdjh\hf
jZkg _lgh]lh bah[jZz  _gby 1'9, b kbgl_abjh\Zgguo bah[jZ _gbc iha\
m\_j_gh h[t_~bgblv ba ihemqg_gguo ki_dljZevguo deZkkh\ \
©e_kz2a >ey [hevr_c ~“hklh\_jghklb ihemqg_gguc kehc kjzZ\gb\Zek)
dZjlhc DhglmjgZy gZklv [ueZ 1Zd _ k\ _j gZ b ~ IZebabjh\ZgZ ih
*RRJOH 6DWHOOLWHYV b <DQGH[ 6DWHOOLWHYV

GZ Ij_Iv_f wlZueh ijh\_~ _gh nhjfbjh\Zgb_ \_dlhjgh]lh 1Zd gZz«
njZ]f_glbjmxs_]h jZkk_dZxs_]h JkehgzZ&kZhys _ \j_fy \ azZ\bkbfhk
hl p_e_c¢c b az*Zq bkke_"h\Zgby kms_kl\mxl| jZaebqgu_ ih”oh”u
kzfh]lh njz]f_glbjm_fh]lh kehy 1Zd b d \u”_e_gbx KdddghNzjmxs _
Ypmogh MdjZbgkhbdbyg @ < jzZfdZo bkke_"h\Zgby [ue knhjfbjh\Z
ebg _cguc kehc njz]f_glbjmxs_c¢c k_Ib \ dhlhjuc hJuggh \dexqgZzZxl
j_db b I _ogh]_ggu_ "~ _e_agu_ b Z\lhfh[bevgu_ ~hjh]b ebg_c
g_ [ueb \dexq_gu \ khklZ\ ebg_cgh]h kehy njzdf mgtbjimkxZdebkk Ib
ijb nhjfbjh\Zgbb iheb]l]hgZevgh]h kehy e_kguo fZkkb\h\ ©JZkk
j_qguo "“hebg \ [hevrbgkl\_ kemqgZ_\ \ujZabeky \ nhjfbjh\Zgbb h
jZa™ _e _gguo e_kguo fZkkb\h\ NjZ]f glbjmxsZy jhev f_edbo j_d
"b\hlguo i_j f sZxsboky \ ij_~ eZo e_kguo | _jjblhjbc g_ jZ
Il d hkgh\gh_ \gbfZzgb_ m”~_eyehkv kj_~hh[jZamxsbf b kj_"~haZz
e _kguo fZkkb\h\ Ih”~[hj \_dlhjguo keh_ \ njZ]f _glbjmxsbo h[t_d
ba "Zgguo hldjulh]lh “hklmiz 2SHQ6WUHHWODS Dhjj_dlbjh\dZz
kehy ijh\h*"bezZkv ih dhkfbqg_kdbf kgbfdzZf hildjulh]lh ~hklmizZ *F
<DQGH[ 6DWHOOLWHV b Ihih]jZznbqg_kdbf dzjlzf ih~h[jZgguf gZ
fZzkrlZ[Z Dhkfbq_kdb_ kgbfdb ij_~klZ\e_ggu_ gZ *RRJOH 61
6DWHOOLWHYV bf_xI hqg_gv \ukhdh_ ijhkljZgkdf¥ "geyh g j&laljhjuagb
| jjblhjbc b hg_gv qZklh h[gh\eyxlky

GZ qg_I\_jlhf wlbamq_gby ~bgzZfbdb njzZ]f _glZpbb e _kguo
] ;efZlu [ue khanrZgjkefhglbjh\Zgguo e_kguo fZkKHb\thhgaZguc
njZlf_glbjmxsbc kehc J[ue Dbkihevah\Zg "ey jZkk_q_gby ihe
ihebl]hgZevguo keh_ \ e _kguo fZkklbélmg jdokuc j amevibjmxsbc k
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=_hbgnhjfZpbhggh_ b dzZjlh]jZznbq_kdh_ h[_ki_q_gb_ wdheh]bg_kdbo wdhghfbqg_kdbo
b khpbZevguo Zki_dlh\ mklhcgb\h]h jZa\blby |I_jjblhjbc

njZ]f _glbjh\Zgguo fZkkb\hh*akue \ "Zevg_cr_f bkihevah\Zg "ey |
\u[jZgguo ihdZaZl_e_c njzZ]f_glZpbb b bo kjZ\g_gby

>ey \u”™_e_gby kehy njZ]f_glbjh\Zgguo e_kguo fZk
bkihevah\Zgu bgkljmf_glu 2YHUOD\ \ qgZklghklb bgkljmf_g
deZkk ijhkljZzgkl\ _gguo h[t_dlh\ iml _f gZeh  _gby \oh”guo hJ[t.
klbjZzxsbo h[t_dlh\ < \uoh”ghc deZkk h[t_dlh\ dhibjmxlky lhev
h[ft_dlh\ dhlhju_ \uoh”yl aZ ij_~ _eu ]jZgbp klbjZxsbo iheb]
bkoh”rguo h[t_dlh\ \uklmizZx|l kehb njzZ]f_glbjmxsbo h[t_dlh\ b
JZkk _dZxsbc kehc \ wlhf kemqgZ_ y\ey |ky klbjZxsbf Z e_ kgt
keh f ih”\_j° gguf klbjZgbx

lyluc wlZfiue hjb_glbjhjZkggg4Z kl1ZIlbklbdb ~ey h[t_dlh\ j_amevib
keh \ njzZ]f_glbjh\Zgguo e_kguo fZkkb\h\ gZ b 11 kj_"KkI\Z
wlzi_\k_f h[t_dlzé_kguf fzkkb\zZf knhjfbjh\Zggh]h kehy njz]f_gl
e_kh\ ]1h”"Z Jue ijbk\h_g Zljb[ml ijbgZ~e_"ghklb d Ihfm beb bg
[Zkk_cgm >Ze_ _ "ey \k_o h[t_dlh\ kehy jZkkqgblu\Zebkv |I_ klZIt
dhlhju_\oh”yl \ khklZ\ nhjfme jZzkq _I1Z \u[jZgguo bg”_dkh\ njzZ]f_
i _jbf_Ij b 7~ Ihlhf hij_~ eyebkv kmffZ iehsZ®” ¢ e_kguo mqgZk
dZz ~h]h [Zkk _cgZ kmffzZ bo i_jbf _Ijh\ h[s__ dhebq_klI\h mqgzZkldt
| ~ :gZeh]bqggZy jZ[hlZ [ueZ ijh\_~ gZ ~ey kehy njzZ]f_glbjh\Zggu

]

100 0 100 200mM

Jbk NjzZ]f_glzZpby kehy e_kguo fZkkb\h\ ebg _cguf keh

)LJ JUDJPHQWDWLRQ RI WKH ZRRGODQGV OD\HU

£\ _dlhjguc iheb]J]hgZevguc kehc e_kguo fZkkb\h\ ; £ ebg_cgu
njZlf_glbjmxs_c k_Ib ZknZevlibjh\Zggu_ b ]Jjmglh\u_ ~hjh]b

< = \ _dlhjguc iheb]l]hgZevguc kehc njz]f_glbjh\Zgguo e_kguo

GZ r_kiInf aZdexgbl _evghflusevldijhba\_~ g jZkqg_| bg”_dk
njZlf_glZpbbfhéy evguo |I_jjblhjbc b bo kjzZ\g_gQ] a&@emq bggu _
klZIbklbg_kdb_ ~Zggu_ [ueb bkihevah\Zgdgban jZ&¢_dEh\ eb[h k
ihfhsvx klZlIbklbg_kdbo fh"me_c \ ijh]jzff_ $UF*,6 EBFMHO\ ijh]jZ
lhemq_ggu_ j_amevlZlu ij _"~klZ\eZglzd 1Zp&kihevah\Zgu ~ey kha”
kKhhi\_Ikl\mxsbo dZjl
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GIS and cartographic support of ecological, economic and social aspects
of sustainable development of territories

LZ[e J _amevlZlu jZzkq_I|Z bg”_dkh\ njzZ]f_glZpbb e_kguo fZ
7TDEOH 5HVXOWY RI LQGLFHV RI ZRRGODQGV IUDJP}
036 OE/S\, MNN
)& Ki ~gbé¢ ED Bg__koZkkIhygb_
i ZKkk _cg E kbklihklvizaf i lehlghkly nhjfu Ah
i _db - anZ]f _gJIh\ 1izgbp | e_kghlHeb Zcr_|h
- df d¥ fZkkb\Z mqgzkld|z
df
mke. N f

\'ij_" eZo ]jZgbp =GII ©Be_ :eZlZm?d
\ gbkebl _e_ + ih khklhyybx\@fHzf gzl e =+ ih khklHygbx gZ

cefZlbgdZz / /
;mlzZdh\dZz
< _kgh\dZz
DZaZrdZz
Dmf[_ev
F :efZlbgdZz
ljhoh”~gZy

\g_]iZgbp =GII ©Be_ :eZlZm? ih khklhygbx gZ

RbjhdzZy S_ev
Khehgh\dZ

+ jhah\hc aZeb\dhc hilf_gq_gZ hljbpZl_evgZy “"bgzZfbdZ ihdZazl
mdZaulZxsZy gZ kgb  _gb_ wdheh]bg_kdbo nmgdpbc e _kguo fZkk

GZ jbkij_"klz\e _dydjl dhilhju_ hlh[jZ Zx| hkh[_gghklb jZkij_
bgr_dkh\ njz]f_glZpbb e_kguo fZklly\lkha”r"Zgby dZjl bkiheva
f_Ih~ dhebg_kl\_ggh]h nhgZ RdZeZ bgl_gkb\ghklb hdjzZzkdb |I_j
\ ij_*_eZo dhlhjuo hp_gb\ZeZkv njz]f_glZpby j_qgu_ [Zkk_
agZq_gb_f ihdzazl_ey njz]f_glbjh\Zgghklb e_kh\ b \ukljzb\z
k bgnhjfzpb_c¢ ij_"klzZ\e_gghcklhle[ehxp]l [he__ bgl_gkb\gZy
hdjzkdz khhiI\_lkl\m_| gZb[he__ wdheh]bqg_kdb [eZ]hijbylghfnm
njZ]f_glZpbb

<U<H>U

Hkgh\ghc hkh[_gghklvx Jhjh kdblau e¢/\&®\Iky bo ijbgZ~e_ "ghkl
d dzZl_]Jhjbb hkh[h hojZgy_fuo ijbjh~rguo |_jjblhjbc JezZ\guf
]Jhkm~ZjkI\_gghfm gZpbhgZevghfm ijbjhrghfm iZjdm ©Be_ :eZl.
ijhbajzklz_1 gz | _jjblhjbb Jhkm~Zjkl\_ggh]h j_]JbhgZevgh]lh ij
©F ~ ma& H~”rgZdh bgl _gkb\gh_ j dj_Zpbhggh_ hk\h_gb_ 1 _jjb
ijyfhfm mf_gvr_gbx iehsZ”b e_kguo fZkkb\h\ \ j_amevlZl_ azZkljh
ljZzgkihjlgufb b bg _g_jgufb k_lyfb Z 1zZzd _ hdZaulzZ_I| dhk\_g
keZ[hmklhcgb\u_ Jhjgu_ ezZg”rZnlu G_j_ ]Jmebjm_fZy ohayckl\_
ijh\hpbjm_| \hagbdgh\ _gb_ k_e _\uo ihlhdh\ koh ~ _gb_ eZ\bg hi
ijb\h~bl d mgbqglh™ _gbx [hevrbo iehsZ” ¢ e_kh\
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Bkihevah\zZgb_f _|Ih"h\ =BK ZgZebaZ b =BK dZjlh]jZnbjh\Zgh
dhebq_kI\_gghc hp_gdb baf_g_gby njZ]f_glZpéftzles kRddaZfi&kkb\h)
\_kvfZ wnn_dlb\guf ey bamq_gby b ZgZebaZzZ ~"bgzZfbdb khklhyghb

LZd ijh\_~_ggZy hp_gdzZ kl_i_gb njz]ffhd|Zepvgu e |k hj\oMejyb c
ihdZzaulZ_| qglh kZfu_ \ukhdb_ ihdZaZzZl_eb njzZ]f_glzZpbb ozZjzdl_jg
RbjhdZy S _ev b Khehgh\dZ < p_ehf j_amevlZlu jZkqg_|Z bg”_dkh
khlezkmxlky kh kl_i _gvx hk\h_gghklb b bgl_gkb\ghklvx j_dj_ Zpbt
| jjblhjbb >ey [Zkk _cgh\ j_ d gZoh”ysboky \ g _ihkj_~kl\ _gghc [e€
aZkljhcd_ hif_qZ_|ky \ukhdzZy kl_i_gv njzZ]f_glbjh\Zgghklb e_kgu
ijb \ukhdbo ihdzZzazZl _eyo e_kbklhklb k\b”~_ | evkl\m_1 h kgb  _gb
agZqbfhklb Lzd ihfbfh mdzZaZgguo \ur_ [Zkk_cgh\ \ukhdZy kI
e _kguo fzZkkb\h\ o0ZzZjzdl_jgz "e&ZdBE&k:ecfgZbgdb ]~ _ khkj_~hlhqg.
[hevrh_ dhebq_kl\h Jhjgheu guo |jZkk ahg hl”uoZ b “jm]bo ohay
Z lzd _ \"hev "hjh]b kh_"~bgyxs_c ]hjh® b ;hevrh_ :efZlbgkdh_ h

KjZ\g_gb_ bg”_dkh\ njZ]f_glZpbb e _kguo fZkKbh\h\ewnZ
| jjblhjbb Be_ :eZlZmkdh]h gZpbhgZevgh]lh iZjdZ ihdZaZeh qlt

fhr_evguo | _jjblhjbc 0ZjzZzdl_jgh ohly b g_agZqgbl_evgh_ gh mo
njzZ]f_glbjh\Zgghklb e _kguo fZkkb\h\ < gzZbf _gvr_c kl_i_gb baf_
njZlf_glbjh\Zgghklb 036 kj_"gbc jZaf_j mqzZkldZz =+ ~ey I|j_o |
g_ baf_gbeky dZ *ey g_luj_o mom~rbeky < gZbf_gvr_c kl_i_gb
ihdZazl_eb njz]f_glzZpbb e_kguo fZkkdDBaArdZkk €9Z ihdzazl_e
ba iylb hklZebkv g _baf _ggufb £ kj _~gbc jZaf_ j b bg”_dk nhjf
ihdzazZl _ey mom”rbebkv hqgq_gv g_agZgbl_evgh GZb[he_ _ ag:
ihdzZzazl_e _c njz]f_glbjh\Zgghklb hif_qzZxlkgv¥@y [2KE|bcgdZ | 1™ _
ZdIb\gh jza\blz j_dj_Zpby Z 1Zd _ ~ey e_kguo fZkkb\h\ khk_"K
ljZgkihjlgufb fzZ]bkljZzeyfb Lzd \ ]jZgbpHevizZkk:.efg@idbgdzZ b
__ijblhdDmf[_ev knhjfbjh\ZgZ h[rbjgZy ahgZ hl*uozZ k fgh _kI\
]Jhkilbgbggh]h dhfie_dkZ b kn_ju Imjbklbg_kdbo mkem] qlh gZij
njzZ]f _glbjh\Zgghklb hdjm Zxsbo e_kh\ :gZeh]bggZy kbImZpby h
j FZeZy :efzZlbgdzZ b __ ijblhdZ j ;mlzZdh\db

lhemq_ggu_ j_amevlZlu ih~\_j ~rZ x| g_h[oh”bfhklv J1Z|
bkihevah\Zgby j_kmjkgh]h ihl _gpbZeZefiZjlurRdlgokkojhd Jgby \k ]t
dhfie_dkZ bo wdheh]bqg_kdbo nmgdpbc

E:=H>:JGHKLB

Bkke_"~h\zZgb_ \uiheg_gh \ jzfdZo Ijh]jzZffu jZa\blby F_"7~bk
gZmqgh h[jZzah\Zl _evghc rdheu Fhkdh\kdh]h Jhkm~Zjkl\_ggh]h 1
F <eEhfhghkh\Z ©;m"ms__ ieZg _lu b ]Jeh[Zevgu_ baf_g_gby hdjm Z
GBJ ih =A F=M ©Mklhcgb\h_ jZa\blb_ |_jjblhjbZevguo kbkl_f ijb]

<

$&.12:/('*(0(176

7KLV UHVHDUFK ZDV SHUIRUPHG DFFRUGLQJ WR WK
,QWHUGLVFLSOLQDU\ 6FLHQWL¢:F DORPRGRNRW LRR\DRR 7B FVF
8QLYHUVLW)\ 3)XWXUH 30DQHW DQG *OREDO (QYLURQPHQWD
RI ORVFRZ 6WDWH 8QLYHUVLW)\ :36XVWDLQDEOH GHYHORSPHC
VIVWHPV~ 1R

KIBKHD EBL?J:LMJU
:]ZoZgygp WNheh]bq_kdZy hp_gdZ njzZ]f_glZpbb | _jjblhjbb ijb ij
"hjh gh ljZgkihjlguo k_ I _¢ zZ\lhj_n "~bk dzZg”™ |_og gZmd KIJ
ZjlZe \ KJZajzZ[hldzZz f_Ih~h\ hp_gdb khklhygby b ~“bgzZfbdb e
NZgguo kimlgbdh\uo gZ[ex® _gbc Z\lhj_n “bk ~hd | _og gZmd I
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<hjhiz_\Z F<lh”heh]bq_kdb_ hkh[_gghklb ijh_dlbjh\Zgby wd

dzjdzZkz |I_jjblhjbb Mgqg_gu_ aZibkdb AZ[==IM < K +
=ZemsZd F K :abbhb@&8mk_gbx ]JjZ*hkljhbl_evghc dmevimju ]hjh
Ihbkd K _jby _kl_kI\_gguo b | _ogbg_kdbo gZmd L < K

=mk_\ :IjhkljZgkl\_ggh \jJ_f_ggu_ baf_g_gby a_fe_ihevah\Zgh:
JZKIbl _evghklb \ eZg”rZnlZo x]h \hklhdZ ; _eZjmkb Iljbjh*rgu_ j_
K +

A _g]lbgz L X Fmobg F = HYWkdgld\Z WKaf_g_gby kl_i_gb njzZ]f_g

e_kguo fZkkb\h\ gzZ | _jjblhjbb Gh\hc Fhkd\e_aZzZ?iklk&l\gdgu
| _ogbg_kdb_ gZmdb < K + ‘2, (71
Ahgbjh\Zgb_ fZehgZjmr_gguo e _kguo | ijIthc b fZzkkb\h\ gZ x]

Jhkkbb f_Ih~"bgq_kdb_ ih”"oh”u b j_dhf_g”Zpbb mq_[gh f_Ih”~ ih
Dh[ydh\ D G Dhe[h\kdbc ? X b Aj <ezAb\hklhd <k _fbjguc nh

i) k

B\Zs _gdh ([FZl_jbZeu d nehj_ Be_ :eZlZmkdh]h gZpbhgZevg
ijbe_]Zxsbo | _jjblhjbc Ljm~u Be_ :eZlZmkdh]h gZpbhigkZZegwgyhlh iZ
@Zkue Hj"Z K +

B\hgbg < F Ibgvdh\kdbc F > N7?ZRfbglZpby ]Jhjguo e _kh\ ijt
jZaf_s_gbb h[t_dlh\ Hebfibz”u E_kgh_ ohayckl\h < K

Dhjulguc E ;ZEkk _cgh\Zy dhgp_ipby \ ijbjh*hihevah\Zgbb Bjdmll
1z ] _h]j KH J:G k

Dmavf_gdiElk<pdbc N G GZjhbdyy :gb_[Zkk_cgh\hc dhgp _i
ijbjh~hihevah\zZgby 7ey ihg\h\h~“hhojZggh]h h[mkljhckl\Z
Ba\_klby KZfzZjkdh]h gZmqggh]h p_gljZ Jhkkbckdhc «<Zdz”~_ fbb g
K +

Dmebd D G K_f gxlbgz : < ;_ebpdzy F &Kh\|hfdhdwjh\ B
ijhfe_fu b i_jki_dlb\u nmgdpbhgbjh\Zgby Z~Zilb\ghc kbkl_fu ha_ e
G< :MD < K+

FmklZnbgz : ; ALg{bgHkh[_gghklb ijhkljzgkl\_gghc hj]JzZghb
ha e g gguo | _jjblhjbc Jhjh?Kl :kfZlggu_ b | _ogbqg_kdb_ gZmdb
< K %

Ha_e”bgd\HA Fm@zZL\bf_g _gb_ ] _hkbkl_fgh [Zkk_cgh\h]h ih”ol
jZajzZ[hld_ hilbfZzevghc kljmdImju ijbjh~hihevah\Zgby GZmdb h A
azZ\ljz fzl _jbZeu ,, 0_""mgZj gZmqg dhgn Fhkd\Z K +

Kdzqdh\z : K YpmedlybshkZzgb_ | _jjblhjbZevguo ko_f wdheh]
k I _c¢c gZ hkgh\_ j_amevliZlh\ hp_gdb njZ]f_glZpbb b JZaghh[JZak
;_eZjmkb < K +

MdjZbgkdbc I : L j_obg W : Nji¥eqgdZpby e _kh\ \_jog_c qZ
[Zkk _cgZ j_db <hjkdezZ k dhgpZ ;9,,, \_dZ <_klgbd Fhkdh\kdh]tl
K_jby =_h]jZnby <« K +

Ohjhr_ o< EZg”rZnlgh wdheh]bqg_kdb p gghklb ijb ileZ

e_khihevah\Zgby E_kh\_"~_gb_ < &

$QSLORIJRBDINE Y VHVVLQJ HEFRV\VWHP VHUYLFHV Rl DEDQ!
FDVH VWXG\ LQ WKH IRUHVWHG J]RQH RI (XURSHDQ 5XVVLD 2
RQHHFR H

.ROQLMQHQGLMN YBQGHHRGHRNIFKUWEDQ IRUHVWU\ LQ (XUR
(FRQRPLFV 9 1R '23 6

2UGYyxH] % & '"KEROIRMILBDO LQWHJULW\ LQ XUEDQ IRUHVW
1R 3+ ‘2, Vv

SDNLQD $ %DWHNDORWR ¥SDFH DV D GULYHU RI VXVWDLQI
DUHDV WKH FDVH RI $OPDW\ &LW\ .DPDNKVWBKOIHWROJIHR

SDWWR® GBYHUVLW\ LQGH[ IRU TXDQWLI\LQJ KDELWDW 3F

3 £
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SDPDFKDQGUD 79 G6HWWMKBXSDWRBKO @RDIQVAEYV RI IRUHV
8WWDUD .DQQDGD 'LVWULFW ,QGLD )RURVW (FRV\VWHPV

SXWOHEDHQGVFDSH LQGLFHV DV PHDVXUHV RI WKH HuHF\
UHAHFW SURFHVV" '"HSDUWPHQW RI &RQVHUYDWLRQ 6FLHQF

5()(5(1&(6

$JDNKDQ\D@EWRURILFDO DVVHVVPHQW RI WKH IUDJPHQWDW

RI URDG WUDQVSRUW QHWZRUNV S$EVWUDFW RI WKH 3K' W]
S

$QSLORJRAONEPNYVHVVLQJ HFRV\WVWHP VHUYLFHV Rl DEDQC
FDVH VWXG\ LQ WKH IRUHVWHG JRQH RI (XURSHDQ 5XVVLD 2
RQHHFR H

%DUWDMHYHORBSPHQW RI PHWKRGV IRU DVVHVVLQJ WKH VYV
RQ VDWHOOLWH REVHUYDWLRQV $EVWUDFW RI WKH 3K' WKI
*DOXVKFKDN 0 6 7RVWRRYVWXG\ Rl WKH XUEDQ FXOWXUH R
BHULHV Rl 1DWXUDO DQG 7HFKQLFD® VFLHQFHYV 9 1
*XVHY&®BS®WLDO DQG WHPSRUDO FKDQJHV LQ ODQG XVH DQC
RI WKH VRXWK HDVW RI %HODUXV 3BWXUDO 5HVRXUFHV
,.YDVKFKHOQNW UL DOV IRU WKH ARUD RI WKH ,0H $ODWD
DUHDV 3URFHHGLQJV RI WKH ,0H $0WINOX I1-TKWDIVRQ PQ GL
3 0t

. YRQLQ 90 3LQNRYVN\ QUDJPIHRYWDWW BRY RI PRXQWDLQ |
SODFHPHQW RI REMHFWV RI WKH ZO¥PSLFV )RUHVWU\

. KRURVKHY@GVFDSH DQG HFRORJLFDO YDOXHV LQ IRUHV\
"RXUQDO RI )RUHVW 6BLHQFH 1R

.RQLMQHQGLMN YBQGERDRGHRRFKWBEDQ IRUHVWU\ LQ (XUR
(FRQRPLFV 9 1R 3 +6 '2,

.RU\WQ\ %DVLQ FRQFHSW LQ QDWXUH PDQDJHPHQW ,UN
,QVWLWXWH RI *HRJUDSIS\ 6% 5$6

. X]PHQNR <D 9 J/LVHWVN)\ ) 1$S3DURDKVQL\PODRS WKH QDW X L
EDVLQ FRQFHSW IRU VRLO DQG ZDWHU SURWHFWLRQ DUUDQ
RI WKH 6DPDUD &HQWHU Rl WKH 5XVVLDOQREFD&HP\ RI 6FLHQ

. XOLN .1 BHPHQ\XWLQD $9 %HOLWWNTIHDQ SURERGIRRY
SURVSHFWV RI IXQFWLRQLQJ RI DGDSWLYH JDUGHQLQJ V\\
8QLYHUVLW\ &RPSOH[ 3% 1R

OXVWD¢QD $ %  =SH@IWIQDO7RXIDQL]DWLRQ IHDWXUHV RI W
1DWXUDO DQG 7THFKQLFDO36FLHQFHYV 1R

2UGYXH] % & 'KEROIRILBDO LQWHJULW\ LQ XUEDQ IRUHVW
1R 3 + "2, v

2]HOGLQRYD =K 2 $ESNOLHFDYWKRD RI WKH JHRV\VWWHP E
GHYHORSPHQW RI WKH RSWLPDO VWUXFWXUH RI QDWXU
WRGD\ WRPRUURZ 3URFHHGLQJV RI WKH ,, ,QWHUQDWLR
3 =

3DNLQD $ %DWMNDORMWR ¥ SDFH DV D GULYHU RI VXVWDLQ]
DUHDV WKH FDVH RI $OPDW)\ &LW\ .DPDNKVWBIOJIJHR OJHR

3DWWR® GEYHUVLW\ LQGH[ IRU TXDQWLI\LQJ KDELWDW 3F

3 +

S5DPDFKDQGUD 79 6HWWKBEXSPWKEKDO @EDIDQAVAYV RI IRUHV

SWWDUD .DQQDGD 'LVWULFW ,QGLD )RURBYW (FRV\VWHPV

SXWOHGEDH)GVFDSH LQGLFHV DV PHDVXUHV RI WKH HuHF\
UHAHFW SURFHVV" '"HSDUWPHQW RI &RQVHUYDWLRQ 6FLHQF
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6NDFKNRYD $ 6 <BWDRIKQR BIOWHUULWRULDO VFKHPHYV
EDVHG RQ WKH UHVXOWY RI WKH DVVHVVPHQW RI IUDJPHQ
%HODUXVL 3 #1R

8NUDLQVN\ 3$ 7HUHNKLQUDS$PHIDWDWINR QDRY IRUHVWYV LQ
WKH 9RUVNOD 5LYHU EDVLQ VLQFH WKH HQG RI WKH WK FH
BHULHV  *HRJUBSK\ 1R

9RURSDHOBWKRGRORJLFDO IHDWXUHV RI GHVLJQLQJ WK
WHUULWRU\ 6FLHQWL¢{F QRWHV Rl WKH 7UDQS+%DLNDO 6WL

=HQJLQD 7 <X OXNKLQ O$VVHHYWRNOW. BRI FKDQJHV LQ W
IUDJPHQWDWLRQ RI IRUHVWY RQ WKH WHUULWRU\ RI 1HZ OF
7HFKQLFDO 6FLHQFHV+ '21,R (71

=RQLQJ RI LQWDFW IRUHVW WHUULWRULHV DQG PDVVLI
PHWKRGRORJLFDO DSSURDFKHV DQG UHFRPPHQGDWLRQV H

1 .RE\DNRY (< .ROERYVN\ HW DO 90DGLYRVWRN :RUOG
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