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AHHOTaIMA. Paccmampueaemcsi MemoouKa npocHO3H020 MUHEPALEHUYECKO20 UCCTe008aHUS, GbINOIHACMASL
AHATU30M OAHHBIX CNYMHUKOB0U padapHoil unmepdepomempuyeckoti cvemku (SRTM). Ipoenos pyoonep-
cnekmusHocmu naowjadetl 0Jis IKCNPecc-oyeHKu NOMeHYUaIbHoU pyOOHOCHOCIU Meppumoputl 8bnoHs;-
emcst ¢ npuUMeHeHueM Hetpocemetl nPIMo20 pacnpoCmpanenus.

KuiroueBble ciioBa: ceocpaghuueckue uHphopmayuontvle Cucmembl, MeKmoHUYecKdas AKmueu3aylis, pyoHvle

MeCMOPOAHCOCHUS, AHANU3 UB0OPANCEHUT.

Abstract. The method of prospective mineragenic research of satellite radar topographic mission (SRTM)
data is reviewed. Ability of image’s elementary cells classification of the remote data with the sign of *“po-
tential ore-bearing” is considered. The prospective model, which is built with wide usage of artificial neural
network, is done. This model can be used in prospective dividing into the districts.

Key words: geological information systems, tectonic activization, ore deposits, image analysis

BBenenue

B mpakTHKe pernoHajJbHOTO MeETaIOreHUYec-
KOrO MpPOTHO3a JUId TOBBIIEHUS 3(deKkTHBHOCTH
KCITOJIb30BAHMS JUCTAHIIHOHHBIX JaHHBIX HEOOXOIM-
MO YCOBEpPLICHCTBOBAaHHE METOIUKH UX OOpaOOTKH.
Pemenne »Toii mpoOIeMBI BO3MOXKHO, B TOM HHCIIC,
penyuupoBanueM cyObeKTUBHOTO Qakropa. [lpu
JIUCTAaHIIMOHHOM HCCIIEJOBAaHUN PYAOHOCHBIX IHIIPO-
TEPMAJIBHBIX CHUCTEM, CBA3AaHHLIX C IOJJSAMU TPCIIH-
HOBaTOCTH, HAKOIUICHHE CyObEKTUBHBIX MCKaKCHHUH
MIPOUCXOANT TPHU MEPBUUHOM 00paboTke H300paxe-
HUS, ero Aemu(pUpOBaHUM, AaJbHEHIEM aHAJIHM3e
BBIJIETICHHBIX CTPYKTYPHBIX 3JIEMEHTOB €I11e 10 O0Ha-
PYKEHHsI Te0JOrHYeCKHX OOCTaHOBOK, OJIarONpHsT-
HBIX JUISl PA3BUTHSI OPYIEHEHUS.

Jlns ycTpaHeHus BIMSIHUE BOCIPUSTHS UCCIENO0-
BaTeJsl Ha PEe3ysbTaT OLEHKH, (PYHKIHMU MEPBUYHOM
00paboOTKK TUCTaHIIMOHHBIX W300pa)KeHUH, UX pac-
MO3HABaHMS, NapaMeTPHU3aLUN U KIacCH(PHUKALIH
IMOTCHUIHAJIBHO TIEPCIIEKTUBHBIX Hnomaz[eﬁ MOXKHO
BO3JIOKUTDH Ha KOMIIBIOTEPHYIO ITporpaMmy. B Hacto-
slliee BpeMsI B IPOTHO3HBIX F€0JIOTHUECKUX UCCIIE0-
BaHHUSX MPUMEHSIOTCS CIEUUAIM3UPOBAHHBIC MPO-
IrpaMMHBIE MPOAYKTHI JIMHEAMEHTHOTO aHalIW3a, UC-
MOJIb30BaHHE KOTOPBIX, OJJHAKO, COIMPSIKEHO C PSIOM
0COOEHHOCTEH. ODTH NPOrpaMMbl HEAECLIEBHI, Y3KO

© llessipes C. JI., 2012

CIEIMATU3UPOBAHBI, KPOME TOTO, MOJIB30BATENb, KaK
MPaBUIIO, CUJIBHO OTPAaHHYEH B BHIOOPE M HACTPOIKe
JITOPUTMOB paciio3HaBaHUs. Takoe 00CTOSTEIBCTBO
MOXKET CTaTh IPUUUHON 3aTPyJHEHUI B UHTEPIIpETa-
LMW KapThl JINHEAMEHTOB, NIOJIy4aeMOl B pe3ysbTare
HCIIOJIb30BaHMsI IporpaMmMbl. Kpome Toro, He cieny-
eT 3a0bIBaTh, YTO NPUPOJA JIMHEAMEHTOB JTUCTAHIIH-
OHHOT'O M300pakeHMsI pa3jIinyHa U MOXKET HE UMETh
HpSAMOM CBSI3U C TEOJIOTHYECKUMH CTPYKTypaMu M
PYIOHOCHOCTBIO. B psime ciryuaeB HE0OXOOUMOCTD
BBIJICJICHUS] JIMHEAMEHTOB IIPOJMKTOBAHA, CKOpEE,
TpaJIuLUsIMU B METOIUKE T'€OJOTUUYECKOTO HCCIIe-
noBaHus. Takod TpaJAWIMOHHBIN TMOIX0x Tpedyer
OIMCBHIBATh CIIOXKHBIE Y30pBI, KOTOpBIE 00pa3yioT B
JUCTAaHIIMOHHOM M300pa)XEHUH pa3pbIBHbIE HApyILe-
HUs1, COBOKYITHOCTBIO IIPSIMBIX JINHUN — INHEAMEHTOB
pa3iuyHOro mnopsjaka. «JIMHeaMeHTHBIM peyKIHO-
HU3M», UHOIZA, BEPOSATHO, ONPaBAAHHBIN, HaKJa/lbl-
BAeT OrpaHUYEHUs Ha OOBEKTHBHOCTD UCCIIEIOBAHUS,
€ro BOCIPOU3BOAMMOCTb, & PABHO U JOCTOBEPHOCTH
[I0JIy4aeMBbIX PE3YJIbTaTOB.

MeTtoauka uccjaea0BaHus

Hacrosimas paboTta ucmonp3yeT NPUHLUIN-
aIbHO OTIMYAIOMIMNCS MOAXOA K JAMCTAaHIIMOHHOMY
H3YYCHHIO T'e0JIOTHUECKUX 00bekToB. B ocHOBe nc-
CIIEZIOBAHUS JIKUT NPEACTABICHUE O NPOOYKMUS-
HOU 2UOPOMepManbHOll cucmeme — y4acTKe 3eMHOM
KOpBI, 00Jamaroeil TaKuMH CBOHCTBAMHU TPEITHH-
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HOM TEPKOJSALMOHHOW CTPYKTYpbI, KOTOpasi MO3BO-
JsU1a PYAOHOCHBIM (DIfoMJaM MHUTPUPOBATh, a TMPH
HINYAK OJIArONPHATHBIX yclIoBUil (opmupoBaTh
MPOMBIIUICHHO 3HAYMMBbIC PYJHBIC CKOTUICHHS. | Hj-
poTepMainbHasl CHCTEMa, CIyXallas HHPpPacTpyKTy-
PO JUIs TIepeady 3HI0TeHHON SHEPTHH U BEIIEeCTBA,
SBICTCS OUCCUNAmMueHou cmpykmypou (B TeopHu
IMpuroxxuna W.P. [1]), a, cremosarensHO, 00ama-
€T CTPYKTYpHBIMH IapaMeTpamMH OpTaHU3aluH, KO-
TOpble MOTYT OBITh KOJMYECTBCHHO yuTeHbI [2].
MHOTMMH HUCCIEIOBATEISIMUA TTOJYEPKUBAIOCH, YTO
“camm mo cebe (pakTanbHbIE Y30pbI (HU3NYECKOIH
Harpy3kd HE HECYT, HO Oylydd pacrpee’cHHBIMH,
T.€. 3aMKCUPOBAHHBIMHU CJIOKHO OPTaHU30BAaHHBIM
BEIIECTBOM, (DpaKTajbl CTAHOBATCS WHINKATOPAMH
JTMHAMHYECKUX ycioBuil 3apokaenus” [2]. O Bo3-
MOXXHOCTH IIPUMEHEHUsI (PPAKTAIbHON Pa3MEPHOCTH,
KAaK KOJIMYECTBEHHOM OIUCATENIbHON XapaKTepUCTU-
KU AJIs1 pacrio3HaBaHusl rpaduueckux 00pa3oB TakxKe
YKa3bIBaJOCh U 3apyOeHBIMHU crierpaiuctamu [3].
B nameit pabore paccMarpuBaercsi y30p pagapHOTo
nHTEp(HEPOMETPUIECKOTO M300paskeHHs], Kak o0pa3
npuponHoro o0bekTa — penbeda 3emnu, chopMupo-
BAaHHOTO B PE3yJIbTaTe B3aMMHOIO BO3ICHCTBUS 3K30-
TeHHBIX ¥ YHIOTCHHBIX cHl. OOBEKTUBHOE MCCIIEIO-
BaHHE AMCTAHLUOHHBIX H300pa’KEHUH MOXKET ObITH
CBEJICHO K KOJMYECTBEHHOMY OINMCAHHIO 00pa3oB U
COOTHECEHHS 3TOTO OIHMCAHUS C NICKOMBIM TIOJIC3HBIM
MIPU3HAKOM.

Kak u B pexxe MpoBeIeHHBIX HAMH MCCIIeI0Ba-
HUAX [4], HeIBI0 ABIAETCS M3yUEHHE TTapareHe3ncoB
CTPYKTYPHBIX ITapaMeTPOB (CTPYKTYPHBIX ITATTEPHOB)
JUCTAaHIIMOHHOTO H300pa)KEHUsl, CONPOBOXKIAIOIINX
THIpOTEpMalIbHOE OpylAeHeHue. OTianuue 3aKioua-
eTcs B IapaMeTpu3ally He JIMHEAMEHTOB, a CTPYK-
TYPHBIX KJIaCTEPOB JUCTAHIIMOHHOTO H300PasKEHHSI.

s anpoOupoBaHusl NpeajgaraeMoil METOAWKH,
B Ka4eCTBE TOJUTOHA, OBLIT BHIOpaH Hamboyee n3y-
yeHHbIH B [IpuMopse JanbHeropckuil pyaHslil paiioH
(pmc. 1).

JlanbHEropckuid pyAHbIM palioH PpacrlojoKeH
BONMM3M TOOEpeXkbst SIMOHCKOrO MOps Ha IJIOMIAIH
BHyTpeHHell 30HBI BocTtouHo-CuxoT3-ANHHCKOTO
ByJIKaHO-TUTyTOHHYeckoro mosica (BCABIIII), dop-
MHUPOBAaHUE KOTOPOTO CBSI3BIBACTCS C MPOIECCAMU
cyonykumn TUXOOKEaHCKOHM IUTUTBHI O BOCTOYHYIO
OKpauHy A3HMaTCKOrO KOHTHHEHTA, IIPOMCXOJUBILIH-
MH B NIO3/IHEM Meny-naneotene [5]. Paiion HaxoauT-
csl B LIGHTpaJIbHOUM yacTu TayXMHCKOW METaJlJIOreHu-
geckoii 30H6I (TM3) 1 XapakTepu3yeTcst MPEUMYIIEeC-
TBEHHBIM COCPEIOTOUYCHHEM MECTOPOXKACHUI CBHH-
1[a ¥ IUHKA Pa3HOro TUMa (CKapHOBOTO, JKUIIBHOTO,

HPOXUIIKOBO-BKPAIUICHHOTO MOP(UPOBOI0), a TAKKE
MIPUCYTCTBHEM MECTOPOXKIEHHN OOopa, 0J0Ba, cepeod-
pa ¥ 30510Ta.

B nenom g TM3 xapakTtepHO BecbMa CI0KHOE
CTPOCHHE C yJacTHEM Pa3HOBO3PACTHBIX Fe0JIOrHYec-
KHX KOMIUIEKCOB, MPUHAUISKAIIUX JBYM CTPYKTYp-
HBIM JTakaM, IMOKPOBHO-CKJIaquaroMy (yHAaMEeHTY
1 BYJKaHOTEHHOMY 4exiry [4].

B kayecTBe MCTOYHMKA TUCTAHIIMOHHBIX JTAHHBIX
UCTIONB30BaHBl MaTepHallbl pajapHOil uHTEpdeEpo-
METpUUECKOi cheMku 3eMHOTO tapa (SRTM, Shuttle
Radar Topographic Mission), pacmpocrpansieMoit
B BUJIC CETH C SUCHKON 3 yIJIIOBBIC CEKYHJIBI C MPO-
crpancTBeHHBIM paspemienneM 90 M [6]. B oTinune
oT (oTtorpaduueckux M TEIECBU3NOHHBIX KOCMHYEC-
kux uzo0paxxenuit 3emin, nanaeie SRTM conepaxar,
ITOYTH HWCKITIOYUTENIbHO, WH(OpPMANHI0 O penbede,
OTHOCHTEIIHBIX TPEBBILICHHUSX, XapakTepe THIpO-
CEeTH, BBIPAXEHHBIX TCOJIOTHYECKUX CTPYKTypax.
310 nenaer SRTM xopomiM MaTepuanoM JUist peru-
OHAJIBHBIX CTPYKTYpPHO-T€OJOTHYECKUX, a 3HAYUT, U
MIPOTHO3HBIX UCcCienoBanuii. [l aHanm3a n3o0paxe-
HUIi IPUMEHSUIACh aHauTHYecKas riardpopma Math-
works Matlab, sBisrormascst MOIIHBIM HHCTPYMEHTOM
aHanM3a M300paKEHHH, MATPUYHBIX, CTATHCTHYEC-
KHX pacyeToB M MPOTHO3a. bbuth ncmonp30BaHsI ciie-
nyrorme maketsl Matlab: Image Processing Toolbox,
Neural Network Toolbox. Pacuer ¢pakranbpHoii pas-
MEpPHOCTH MHHKOBCKOTO MPOM3BOIMICS C TOMOIIBIO
¢dynkumit makera Boxcount (aBrop Frederic Moisy).
C OMOIIIBIO aBTOPCKOTO CIEHATH3NPOBAHHOTO pac-
mmpenuss ['UC Maplnfo, WinExporter, Beimosssuics
OKCIIOPT KBaAPATHEIX OKOH ocpemauenus (5xm X 5xm)
B IpeJieNiax IIOMaan HHTepeca Mo MO3auKe JaHHbBIX
SRTM (B dpopmare geotiff) ¢ cozmannem arpubyTus-
HOM TaOJIMIIBI JaHHBIX.

Jlns 9KCTIOPTUPOBAHHBIX (hParMEeHTOB MPOU3BO-
nunach 0opaborka B Matlab. M3o6paxenue 3arpy-
’KaJoch, Jajee C IMOMOIIBI TOaIporpaMmbl edge
(cmy>uT 1Sl BBISBICHUS] KOHTPACTHBIX TIPAHUIl B
MatLab), B3siToii ¢ mapamerpoM Canny, BbIICISITICH
rpaHuIlbl, 3aTeM noanporpammoii bwlabel (mporpam-
Ma OObEIUHEHHS CBSI3aHHBIX YYaCTKOB H300pake-
HHS) BBINOJIHSJIACH UX KJIaCTEepU3alMs, T.€. OIpese-
JieHue 8-CBSI3HBIX PErnoHOB M300pakeHus (puc. 2).
Beigensiemble TakuM 00pa3oM KJIacTepbl COOTBETC-
TBYIOT OPOBKaM BPE30B PEUHBIX JOJIUH M OMHCHIBAIOT
TEOMETPHIO THIPOCETH.

JI1s1 COBOKYNHOCTH KJIACTEPOB MOANPOTrpaMMOil
B Image Processing Toolbox paccuuthiBammchy mpo-
CTBhIe MOP(OIIOTHYECKHE XapaKTEPUCTHKH (hparMeHTa
n300pakeHusl, a ¢ MOMOIIbI0 makera boxcount — ero
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Puc. 1. Cxema T€OJIOTHUECKOTO CTPOCHHUs J[ambHETOPCKOTO paiioHa W MpHiIeTalomux Tepputopuit. O003HAYEeHHUS:
1 — reppurennsie nopoas! Gpynaamenta BCABIIIL; 2, 3 — uHTpy3UBHBIC MOPOALI BEPXHETO Meia; 4 — BepXHEMENOBbIC
puosuThl (a) ¥ Ty(sl pruonuToB (0); 5 — CyOByIKaHHYESCKUE U BYTKAHUYSCKHE MOPOIbI HIKHETO ¥ BEpXHEro Mena (a — aH-
JIe3UThI, 6 — X Ty(bI, B — BYTKAHUTBI PA3HOTO COCTaBa); 6 — CyOBYIKaHUYECKHE aHIC3UThI U aHIe3M0a3aIBThl BEPXHETO
Mena; 7 — MaJeOreHOBbIC aHAC3UThI, JALUTHI, aHIe310a3abThl; 8 — naiiku puoanuToB (maneorex); 9—-11 — akkpelMOHHbIE
TEPPUTCHHO-KApOOHATHBIC U KPEMHHUCTBIC KOMILICKCHI: 9 — mepmckue, 10 — tpuacossie, 11 — ropckue; 12 — pa3pbiBHBIC
Hapymienus; 13 — najgsury; 14 — pyassie y3isl 15 — pynHble: a — MECTOpOXKIEHUE cpeHee, O — MECTOPOKICHHE MaJloe,
B — PYZIOTIPOSIBIICHUE

eT TMpeaen OTHOIIEHUS MuHUMaimbHOTo umciaa N(g)
3JIEMEHTOB pa3Mepa €, crpemsierocs K 0:

¢pakranpHas pasmepuocts (Dm). B manpreimux
pacyerax MPUMEHSITHCH XapaKTEePUCTUKH: TIIOTHOCTh

3anonHenust kiaactepamu (Pl), m3orpomHocts opu- _logN (&) 1
€HTUPOBOK JUIMHHBIX OCEH 3JUIMIICOB, ONHCAaHHBIX D, =—|IrTg— (1)
okoso kiactepoB (IS) u ¢pakrangbHas pa3MEpHOCTD >0 loge

MUHKOBCKOTO, BBIYMCIIEHHAS JUIs y30pa, 00pa3oBaH-
Horo kiacrepamu (Dm). ®@pakranbHas pa3MEPHOCTh
Munkosckoro [mo 3], HaiimeHHas s y3opa Kiacre-
POB 2JIEMEHTAPHOTO Y4acTKa H300paXKEHuUs, OTpaxKa-

[ns omnpenenenuss NepcreKTUBHOCTH TEPPUTO-
PHUU B OTHOIICHWH OOHAPYKEHUS PYJHBIX MECTOPOXK-
JIEHUI HCIOJb30BaJIach clieayromas Meroauka. Ha
ATAJIOHHOW TEPPUTOPUU PYIHBIE OOBEKTHI THAPOTEP-
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Puc. 2. Pesynprar kiactepu3aluy JaHHBIX pamapHoit maTepdepomerpun (SRTM) B Image Processing
Toolbox: a — ucxoanoe u306paxenue, 6 — MpeoOpazoBaHHOE H300PAKEHHE

MaJIbHOTO TeHEe3HCa BHIHOCWINCH Ha KapTy, UM IpH-
CBaMBaNaCh 3HAUCHMS YCJIOBHOM «OTHOCHUTEIHHOM
PYAOHOCHOCTH», TPONOPLHOHAIEHON KOJINYECTBY
3a1acoB MOJIE3HOTO MCKOMAeMOro Ha ITHX OOBEKTax.
3areM IEHTPY KaKI0ro U3 OKOH OCPEIHEHHs, 10 KO-
TOPBIM TIOJICYUTHIBAIUCH CTPYKTYPHBIC HapaMeTphI
n300pakeHHs, MPHUCBAUBAJIOCh PACIPEACICHHOE 10
TUIOMIA/TA  3HAYCHUE «OTHOCHTENHLHOH PYIOHOCHOC-
n». C nomompro makera NeuralNetworksToolbox
cozzaBajiack HeHpoCceTh, KOTopasi 00yJaach pacros-
HaBaTh MEPCHEKTUBHBIC B PYIOHOCHOM OTHOLICHUH
TUTOMIA/IN C MTOMOIIBIO AJITOPUTMa 00OPAaTHOTO PacIpo-
crpanenus ommoOku (RProp), conocrapsist ¢ 3HAYCHH-
SIMH CTPYKTYPHBIX TapaMeTpoB. /11t KOHTPOJIs Kadec-
TBa 00yYEHUsI IPUMEHSIIOCH MOCTPOSHHE PErpecCUr
1o ciy4aitHoi TectoBoit BeiOopke (5 % oT reHepaib-
HOM COBOKYIIHOCTH), HE Y4YaCTBYIOIIEH B 0OydEHHUH.
Ecnn xoadpunment koppessinun 6611 R < 0,3 (cnadas
CBsI3b), CE€Th KOH(HUTYpUpOBaach U 00y4aaach 3aHO-
BO, TOCIIE Yero TecT MoBTopsuicsi. CeTbh, moKa3aBIast
R > 0,3, npumensinach 1J1si IPOTHO3a Ha TEPPUTOPHUH C
OJTM3KON CTPYKTYPHO-TEKTOHUYECKOU cuTyaruei. Ha
co3JaBaeMOi MPU 3TOM KapTe MPOrHO3HOM pyHIoHOC-
HOCTH «TIOTEHIMAJIBHO PYIONEPCIICKTHBHBIMUY CUU-
TAINCh YYacCTKH, CO 3HAYCHUSIMU MPOTHO3HPYEMOM
HEHUPOCEThI0 «OTHOCHUTEIBHOW PYIOHOCHOCTBIOY,
MPEBOCXOSIICH cpeTHee 3HaYCHHE.

Pe3y.]]]:TaTbI HCCJIeA0OBAHUSA

[MogroroBnenHas HelpoceTh Oblla NMPUMEHEHA
I1s1 OONBIIIEH TEPPUTOPUH, KOTOpast BKITFOUMIIA KPO-
M€ 4YacTu TayXMHCKOM METaJJIOTEHHMYECKOM 30HBI

(permona, 3aaeiCTBOBAHHOTO ISl OOYUCHHMS) TaKKE
yactu JKypasneBckori u Kemckoii meramioreHudec-
KHX 30H. B pe3ynbrare, o 1aHHON TeppUTOPHH OBLTH
COCTaBJIEHA CX€Ma IPOTHO3HON OTHOCHUTEIBHOU py-
JIOHOCHOCTH, KOTOpasi Mokas3ajia COBIAJCHUEC HIIH
MIPOCTPAHCTBEHHYO OJIM30CTh OTHOCHTEIBHBIX MaK-
CUMYMOB TPOTHO3HOH PYAOHOCHOCTH C OCHOBHBIMHU
PYAHBIMH y3JaMH U OOJbIIEH YaCThIO H3BECTHBIX
PYAHBIX 00beKTOB (puc. 3). DT0 M03BOIMIO cHOpMY-
JIUPOBATh BBIBOJIBI O MPUMEHUMOCTH JaHHBIX SRTM
W aHaJuTHYecKoro ammapara MatLab B nucranimon-
HOM TPOTHO3HOM HCCIICIOBAHUH.

BrIBOABI

OO0yueHne HEHPOHHOW CETH HA STAJIOHHOM PYIIO-
HOCHOM paiioHe, 0XapaKTEePU30BAHHOM CTPYKTYPHBI-
MU TapameTpami 1o 1aaasM SRTM, nocnenyroriee
MIPUJIOKEHNE MOJIENIN K CONPEAETbHON TePPUTOPHH,
MOKa3aJI0 MPUMEHUMOCTh TaKOTO CIOCco0a MCCIIe0-
BaHMA JUIS BBLIEJIEHUS IUIONIAAei ¢ IIOTECHIUAJILHO
BBICOKOW THAPOTEPMAIILHON PYIHOM MUHEpaIHu3alu-
eit (cm. puc. 3). TTocme anpobamnyuu METOIMKA MOYKET
OBITH paccMOTpEHa, Kak crocod MPOTrHO3HOW MUHE-
pareHrYecKOi dKCIpecc-oIeHKH Tepputopuid. Heo0-
XOJMMO, OJTHAKO, PELICHUE BOIIPOCa BbIOOpa ITAJIOH-
HOW TeppUTOPHH, 110 KOTOPOI 00ydeHreM HeHPOHHON
CEeTH BBINOJIHACTCS ACCOLMUPOBAHHUE Y30POB 3€MHOM
MTOBEPXHOCTH B paZlapHOM OTOOpakeHHHM W WH(pa-
CTPYKTYPbI (UIFOHIONPOBOASAIICH crcTeMbl. O4eBH/I-
HO, 4TO BEAYLIYIO POJib B BBIOOPE ATAJOHHOH TeppH-
TOPUU JTOJKHBI UTPATh OOIIHOCTH YCIOBUI HCTOPH-
KO-T€OJIOTMYECKOTO Pa3BUTHS U MUHEparcHUYeCKOH
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Puc. 3. PacnipeienieHue <IOTEHIMAIBHO IIEPCHEKTHBHBIX» PYJOHOCHBIX IIOIIA/IeH B Ipe/iesiax pailoHa CCIeI0BaHHN:
1 — KOHTYPBI H3BECTHBIX PYAHBIX Y3JIOB; 2 — JIOKAIbHBIC PYAHBIC O0BEKTHI (@ — MECTOPOXKICHHE CpenHee, O — MECTOPOK-
JICHUE Majioe, B — MPOSIBIICHKE); 3 — TEPPUTOPHS, B MPEIesiax KOTOPOH BBIMOIHSIIOCH 00yUeHne HeHpoceTH; 4 — KOTHO-
CUTEJNbHAsI PYAOIEPCIEKTUBHOCTBY», O0liee CBETIasi OKpacka 03HayaeT OOJIbIIYIO MPOTHO3HYIO NEPCIIEKTUBHOCTh

CreIMaIM3aliy, YTO, BO3MOXXHO, CHENIaeT JaHHYIO
METOAMKY HMPOTHO3HBIM NPHIOKEHUEM TePPEHHOBO-
r0 MHHEPAreHN4eCKOTo aHaIn3a.

Aemop swipadicaem c6010 UCKpennioo onazooap-
Hocmb 0-py pusz.-mam. nayk A.H. Yemvipooykomy 3a
HeOYeHUMY10 noMOwb U KOHCYIbMAyuu npu noo2o-
MoGKe OaHHO20 Mamepuad.

Ilpoexm gvinonnen npu GuHarcogou noddepoicke
Ilpesuouyma PAH u JIBO PAH (npoexmovr Ne 12-1-
1127-02, Ne 12-3-A08-159)
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