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CTPYKTYPHOE I'EOJIOTHMECKOE KAPTUPOBAHUE
YETBEPTUYHbBIX OTJIOKEHUHN 'POAJHEHCKOU OBJIACTHU
C IPUMEHEHWEM I'MC-TEXHOJIOT A+

IIpeocmagnen onvim coO30aHUSA KOMIAEKMA CIPYKINYPHBIX 2€0J02UHECKUX Kapm YemeepmutHbixX oOmio-
orcenuti meppumopuu I poonerckoii obnacmu. Ilpoyecc cocmagnenus kapm cocmoni U3 HeCKOJbKUX NOCae008a-
MeJIbHbIX SMAN08, peanu308aHHbIX ¢ NpuMenenuem npoepammuozo npooykma ArcGIS 10.5. B yenom ¢ ucnonv3o-
8aHUEM NPeOCMAsIeHHOT 8 pabome MemoouKy ObLI 8bINOTHEH HAOOP Kapm O/ OMOENbHBIX CIMPAMUSPAPUUECKUX
cnoes yemeepmuyHoil cucmemvl. B pe3yivmanme Kapmozpaguposanus Oemanusuposanvl 0CO6eHHOCHU 2e0102U-
YeCKo20 CIMpPOeHUs Hemae PMULHbIX OMJIONCEHUN pecuoHa (Ha OCHOBAHUY UCNOTIb308AHUS 8 X00e KaApMUposaHus
Hauboee NOTHVIX Mamepuanos o 6ypogol usyueHHocmuy meppumopuu). Ilpumenenue ¢ npoyecce nocmpoeHus
2eOUHPOPMAYUOHHBIX CUCIIEM TNO3GONUM 8 NEPCHEKMUGE GbINOTIHAMb Obicnpoe 0OHOGNEHUE CO30AHHbIX KAPMOo-
epaghuueckux Mamepuanos.

Knrouesvie cnosa: I'poonencxas obnacme, yemgepmuynvie omiaoscenus, I HC-xapmoepaghuposanite,
CIMPYKIMYPHO-2€ 07021 4eCKite Kaphivl, 60Tbie OaHHbIE.

Structural Geological Mapping of Quaternary Deposits of the Grodno Region
Using Gis Technologies

The article presents the experience of creating a set of structural geological maps of quaternary deposits
in the Grodno region. The mapping process consisted of several sequential steps implemented using the ArcGIS
10.5. In general, using the methodology presented in this article, a set of maps for individual stratigraphic layers
of the Quaternary system was made. As a result of mapping, the features of the geological structure of the quater-
nary deposits of the region are detailed (based on the use of the most complete materials on the drilling study of
the territory during the mapping). The use of geoinformation systems in the process of building will allow to
quickly update the created cartographic materials in future.

Keywords: Grodno region, quaternary sediments, GIS mapping, structural-geological maps, big data.

*Cmames noozomosiiena npu Gurancoeoti noodepicke Munucmepcmea obpasoeanus Pecnyonuxu benapyce
8 pamKax @uINOJHeHUs 300aHus1 «Pazpabomka 2e01020-unpopMayuoHnol Mooen KatiHO30TUCKUX OMILONCEH U
meppumopuu bpecmcwoii u I poonencoii obiacmeti Kaxk OCHO8bI Ok RPOSHOZUPOBAHUS HOBbIX HAUOOJIee OOCIYIHBIX
MecmopodcoeHuti MutHepaibHozo coipbay ITIHH «Ipupoonvie pecypenl u okpyxcarowjasn cpeday Ha 2021-2025 zz.
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Beenenne

UerBepTUiHbIE OTJIOXKEHUS MOJYYWJIM MOBCEMECTHOE PaclpOCTpPaHEHUE B Ipenesax
tepputopun I ponHeHckoi odaactu. JIutonornueckoe pa3Hoodpa3ne JaHHBIX OTIOKEHUHN 103~
BOJISIET PACCMATPUBATh UX B KAYECTBE MEPCIIEKTUBHON PErHOHATIBHOMN pecypCHOM Oa3bl MoJjes-
HBIX HCKOINAEMbIX, B TIEPBYIO OYePEAb CTPOUTENbHBIX MATEPHAJIOB, YTO OOYCIIOBIMBAET HEOO-
XOJMMOCTb CEPhE3HON JIETaIN3aIH OCOOEHHOCTEH NX CTPOEHHS KAK OCHOBBI JIJIsI BBITIOJTHEHUS
Ka4eCTBEHHOI'O NPOTHO3a U OLIEHKU [ePCIEKTUB OCBOEHUS MUHEPAIbHO-CIPbEBOI0 MOTEHIIU-
aja TepPUTOPHUU.

PexoHCcTpykIms cTpoeHHs cTpaTurpaguuecKux ropu30HTOB (KPOBJIM U MOJOMIBBI TUIA-
CTOB) MOJKET OBbITh pealn30BaHa MyTeM CO3JaHHsI CTPYKTYPHBIX F€OJOrHYECKIX KapT, KOTOPbIE
NPEACTaBISIOT COOOH MIOCKUE rpadpuuecKre MOAENN B M30JIHHUAX (PUTYP CEANMEHTAIIMOHHBIX
MOBEPXHOCTEH, 00pa30BABIINXCS B MPOLIECCE OCATKOHAKOIICHHUSI, WIIN YCIOBHBIX XPOHOCTpa-
TUTpaQUUECKUX TPaHUYHBIX MoBepxHOCTeH [1]. OCHOBOH MJsi MX CO3MAaHUS BBICTYIAKOT pe-
3yJabTaThl OYPEHUs] CKBAXKHH AJISI TEXHOJOTHUECKUX LEeNIeH MITH Pa3BeIKH Ha Pa3JINIHbBIC BHIIbI
NpUPOIHBIX pecypcos. [locTpoeHune Takux KapT JIerko NOAAAeTCs aBTOMATU3aLUN U MOJENH-
POBaHHUIO B MPOTrpaMMHOI cpezie. IMEHHO MO3TOMY B IPAaKTUKE UX CO3/AaHUsl aKTUBHO IIpUMe-
HSETCS U(PPOBOE TeOJIOTHIECKOE KAPTHPOBAHNE.

B PecnyOnuke benapych HakOIIeH 3HAYHMTENBHBIA OMBIT B OOJACTH COCTABIICHHS
CTPYKTYPHBIX KapT, KOTOpPbIE BBHIOJIHEHbI IPEUMYLIECTBEHHO JJIs OTAENBbHBIX M€0JOrMUECKUX
crpykryp: Ilpunsrckoro mporu6a, I[Mopnsiccko-bpecrckoit n Oprnanckoit BnanuH, benopyc-
ckoii antexnusbl (3. A. I'openux, U. 1. Kynpsiser, B. b. Oxymko, B. C. Konnwmes, I'. B. 3uno-
BeHKO, B. U. Toncromees, M. A. HaropHslii u ip.), MECTOPOKACHUHN MOJIE3HBIX HCKOMAEMbIX
(3. A. Beicoukuii, H. A. Ilerposa u np.) [2—4], equnun pusuko-reorpapuieckoro paitoHupo-
BaHUs [S].

I'opa3zno mMeHbllle BHUMaHUS yAEJIE€HO COCTaBJICHUIO TAKHUX KapT B MPUBS3KE K OTHENb-
HBbIM aJIMMHUCTPATUBHO-TEPPUTOPHANIBbHBIM eanHuLaM [6]. Kpome Toro, noaroroBka BbINOJ-
HEHHBIX 10 HACTOSIIEro BPEMEHH KapTOorpapuyecKkux MaTrepHuajoB JAaHHOTO THUIIA OCYIIECTB-
Js1aCh B pa3Hble BpEMEHHbIE EPUOABI C UCIIOIb30BAHNEM PA3JIUYHbIX METOUK IOCTPOEHUH,
B CBSI3M C Y€M aKTYyaJIbHbIM Ha COBPEMEHHOM 3Talle BUIUTCS CO3/1aHHE KOMILIEKTOB CTPYKTYp-
HBIX F€0JIOTMYECKUX KapT OTHAENbHbIX aJMUHUCTPATUBHO-TEPPUTOPUATIBHBIX €IUHUL, peau-
30BaHHBIX M0 €JUHOH METOIUKE C MPUMEHEHHEM TeOMH(OPMAIIOHHBIX CUCTEM, TO3BOJISIO-
IIUX MOJYYUTh KAYECTBEHHYIO AETAJbHYIO KAPTUHY CTPOCHHUS MOA3EMHOTO penbeda.

B nannO#l pabore mpeacTaBieH OMBIT CO3MAHUS CTPYKTYPHBIX T€OJOTHUECKUX KapT
ISl Y€TBEPTHYUHBIX OTIIOKeHNH [ ponHeHckoit oonact. McXOOHBIMU JAaHHBIMH JIJIsI ©X COCTaB-
JIEHUS! TIOCITY)KWJIM MaTepuasbl OypoOBOH M3YYEHHOCTH TEPPUTOPHH PETHOHA, MPENOCTABIICH-
Hble FOCYJapCTBEHHBIM Hay4yHbIM yupexxaeHueM «MHctutyT npupononons3oBanuss HAH be-
Japycu» U rocyJapCTBEHHbIM npeanpustueM «HayuHO-NpOU3BOACTBEHHBIN LEHTP MO Ieoso-
run». UcxonHas 6a3a qaHHBIX BKIFOYaeT okosio 16 000 3amuceit, naromux nHGOpMaIui o 00-
nee 4yeM 2 000 ckBaxuH. K xaknoil CKBayKMHE Ha KapTe NMPUBSI3aHO HECKOJIBbKO 3aMUCEH A
KaXXJIOTO U3 TOPU30HTOB YETBEPTHYHOM CHCTEMBI, KOTOpPBIC ObUTH BCKPBITHI JAHHOH CKBaXKH-
HOW. CTOUT OTMETUTh U HEPABHOMEPHOCTH B PA3MELICHUN CKBAKHMH IO TEPPUTOPUH OOJIACTH.

Y4uThIBast 3HAUUTENNbHbIE O0OBEMbI HCXOIHBIX JAHHBIX, a TAKXKE UX MPHUHAIIEKHOCTD
K TUITy T€ONPOCTPAHCTBEHHON HH(POPMAaLINK, UX KauecTBeHHast 00padoTka BO3MOXKHA C TIPUMeE-
HEHHEM reOMH()OPMALIHOHHBIX CUCTEM, KOTOPBIE MTO3BOJIST:

1) BBIMONHATE PEABAPUTEIbHBIN aHAJIN3 NAHHBIX U BBISIBUTH OIINOKH, KOTOPBIE B HUX
MPUCYTCTBYIOT;

2) NPOBOIUTH UHTEPIIOJSILIMIO B ABTOMATHYECKOM PEXXHME C MUHUMAaJIbHBIMH BPEMEH-
HBIMH 3aTpaTaMu, HECMOTPsI Ha OONBLIONH 00bEM NPEACTABICHHBIX TaHHBIX;

3) NPUMEHATh K UMEIOIIUMCS JaHHBIM PA3IMYHbIE CIIOCOOBI OCTPOCHHUSI, CPABHUBATH
MOJIy4eHHbIe MOJIETIH,
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4) mpOBOIUTH MATEMATHYECKHE OTEPALINH C TOCTPOSHHBIMH MTOBEPXHOCTSIMH,
5) BBIMOJHSTH Ka4eCTBEHHOE O(YOPMIICHHE 1 KOMITIOHOBKY UTOTOBBIX KapT.

MeToauka uccaeA0BaAHUA

Metoauka NOCTPOEHUsI CTPYKTYPHBIX M€OJIOTMYECKUX KapT YETBEPTUYHBIX OTJIOKEHUN
I'ponHeHCKOH 00NacTy BKIIFOYAIa HECKOJIBKO MOCIEIOBATEIbHBIX 3TANOB (PUCYHOK 1), peanu-
30BaHHBIX C UCMOJb30BAHUEM HACTOJILHOTO IporpaMmHoro npoaykra ArcGIS 10.5. bonee no-
OpoOHO OCTAHOBUMCS Ha HUX HIIKE.

1 * [IpenBaputenbHas oOpadoTka UCXOMHOH HHpOpMaH
. Coznmanue rpun-monenei
§
» OueHka KauecTBa pean30BaHHbIX oBepxHOCTeH. [TocTtobpadoTka
3 _4
<
* BrIuncneHue pacTpoB MOITHOCTH TOPHU30HTOB
4 _
<
5 * Busyanuszauus rpuna. UTorosas KOMIOHOBKA KapT
4

Pucynok 1. — OcHoBHBIE 3TAaNbI CO3AAHHSA KOMILIEKTA
CTPYKTYPHBIX Ie0JIOrHYeCKHX KAPT YeTBEPTHYHBIX 0TJI02keHuii ['poaneHckoii o0nactu

Ilpeosapumenvnan obpabomra ucxoonoit ungopmayuu. Ha nansom stane Obuia BbI-
NIOJIHEHA TTpeBapUTENbHAS 00padoTKa UMEIOIUXCS CKBAKUHHBIX TaHHBIX C LENIbI0 YCTpaHe-
HUs OITUOOK, KOTOPBIE MOTYT MPHUCYTCTBOBATh B HUX. Takue OMHOKHM BaXKHO MCKIFOYHUTH 10
CO3MIaHMsI KapThl ISl TIOJYYEHUSI B KOHEYHOM UTOre KaueCTBEHHOH Kaprorpaduyeckoll Mo-
nemu. s oOHapyskeHUsl aHOMANU B UMeromeMcss Habope nHpopMarmu ObUT HCMOIb30BaH
meton kpuruHra (kriging), B 4aCTHOCTH — 3HAYCHUS, TIOJYYSHHBIC B PE3yJIbTaTe OIIMOOK UH-
TEPIOJILUN TIPU UCTIOJIB30BAHUU METOA OpAUHAPHOrO KpuruHra. Beibop nanHoro merona
ObLT 0OYCIIOBJIEH TEM, YTO OH B OTJIMYHE OT JPYTUX METOAOB IO3BOJISIET, C OJHOU CTOPOHBI, 00-
HApY>KUBATh JaHHBIEC C OIIMOKAMH U BBIMOJHATE UX ObICTpPOE yIOaleHHue, a ¢ APYrol — coxpa-
HSITh JJAHHBIE C €CTECTBEHHBIMH AHOMAJIHSMU.

Co3oanue zpuo-moodeneii. Ha naHHOM 3Tare BHIMOJIHAIOCH IIOCTPOCHUE WHTEPIIOJISLIH-
OHHBIX I'PUI-MOAEINEH KPOBJIU U MOAOLIBbI MIJIACTOB YETBEPTUYHBIX OTJIOKEeHHH [ 'poHeHCKON
o0J1acTH, KOTOPOE BKIIFOUYAJIO HECKOJIBKO MOA3TANoB [7]:

1. Beibop sapuanma nocmpoenus 2eono2udeckoli mooeau. MoaenupoBaHUe BBITIOIHS-
JIOCh TIO3TAITHO, OT 0oJiee KPYIMHBIX CTpaTurpaduieckux MoApasfesieHni (B JaHHOM Clydae
«CHUCTEMBI») K MEIIKUM — KTOPH3OHTY.

2. I[looeomoska 6xo0nvix Oanneix. JIaHHBINA 3Tal BKIOYal paboTel O OOBEIUHEHUIO
cTpaTurpadUIecKux MOAPa3IeICHUH, IPEICTABICHHBIX B UCXOIHON 0a3e NTaHHBIX, a TAKIKE BbI-
O0pKy cnoeB n3 00BEIUHEHHOH 0a3bl MAHHBIX, I7I€ B KAYECTBE KPUTEPUS BBICTYNAJIH CTPATH-
rpadpuIecKue MoaApPa3ISICHHSI.

3. Beibop memooa unmepnoasayuu. J{is mocTpoeHus pUA-MOeNell KPOBIU U MOJOLIBBI
IUTACTOB, MPEACTABICHHBIX B TaHHOH padoTte, OBUIO PACCMOTPEHO MPUMEHEHHE HECKOJIbKUX
METOIOB MHTEPHOJISIHY, TipemiaraeMbix B ArcMap: IDW, Natural Neighbor, Kriging, Topo to
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Raster. B riennom Bce BUBI HHTEPIIOJSILIMM, MTPEACTABICHHBIE B TAHHOM HabOpe HHCTPYMEHTOB,
MOKA3bIBAIOT KOPPEKTHBIE PE3YJIBTATHL, YTO OOYCIIOBIEHO JOCTATOUHO I'yCTOH CEThIO CKBAXKHH.
Ho, yuuTsiBas TOT (paxTt, 4TO B JTAaHHOM CJIydae pedb UAET O CO3IaHUHU Mopelel penbeda, Obu
BBIOpaH MHCTpyMeHT Topo to Raster.

4. Cozoanue unmepnossyuOHHbIX 2puo-mooeeil Kposau u noooutest niacmos. Ha oc-
HOBE MOJTIyUYeHHBIX B XOJI€ BEIOOPKHU CJIOEB, a TAK)KE BBIOPAHHOTO MeToAa nHTepnossiuuy (Topo
to Raster) ocymecTBIsLIOCH TOCTPOEHUE TTOBEPXHOCTEH KPOBJIH U MOIOIIBHI TIACTOB.

Ouenka rauecmea peanuszosanusix nogepxunocmeil. Ilocmoopabomka. B pamkax
JaHHOTO dSTana ObUla BBIMOJIHEHA NPOBEPKA KOPPEKTHOCTH IOCTPOCHHBIX T'PHI-MOIEIEH.
Jlnist BBIsIBJIEHUS] OIIMOOK MOJEIHMPOBAHUS MPOBEICHA MepeKyacCu(PUKanns CO3MaHHbIX MPUA-
MoJesIel (MMEIOINX OJJUHAKOBOE pa3pelleHne pacTpa) o 3HAYeHUIM KPOBJIs/TIOIONIBA. 3aTEM
C UCTOJIb30BaHUeM MHCTpyMeHTa Map Algebra, (HaGop uncTpymMeHTOB Spatial Analyst) mpo-
W3BOJIMJIOCH BBIYUTAHHE NIEPEKIacCU(UIIMPOBAHHBIX TOBEPXHOCTEH. [Ipy BMUTAHUH pacTpo-
BBIX MOBEPXHOCTEH 3aJaBaJICA «IKCTEHT 00paboTKm» (KakK y OOJNBIIEro Mo pasMepaM pacTpo-
BOT'O CJIOsT). DTO OOYCIIOBJIEHO T€M, YTO OTJIOKEHHS] HEKOTOPBIX FOPH30HTOB MOKPBIBAOT HE
BCIO TEPPUTOPHUIO KapTorpadupyemoro peruona. Ilocie BeMUTAHUS PacTPOB sUEHKaM B MecC-
Tax, TIe OTIOXKEHHS OHOTO U3 CTPATUrpaUIeCcKx moapasaeeHHiH OTCYTCTBYIOT, aBTOMATH-
YeCKU MPUCBAMBAIOCH 3HaUeHUE «no datay, BMECTO KOTOPOro mocie oOpaldoTku (yHKIueH
isNull MoryT ObITh TOACTABICHBI HEOOXOAUMbBIE TIOKA3aTENH U3 APYTOTro pacTpa.

B pesynabrate 06padboTku pactpa Obu10 cHOPMHUPOBAHO ABA BApUAHTA TTOBEPXHOCTEH:

1) moBepxHOCTH, A€ OIHUOKH B MOCTPOSHUH OTCYTCTBYIOT (MOJENb KOPPEKTHA, U €€
nanbHelIas o0paboTka He Tpedyercs);

2) UMErTCs OMMUOKK B TOCTPOCHUU (TIOBEPXHOCTh CMOJAEIMPOBAHA HEKOPPEKTHO,
u TpeOyeTcst MpOBEAeHNUE ONEPALN YPABHUBAHMS).

Jlisl ypaBHUBAHUSI HEKOPPEKTHO CMOAEITHUPOBAHHBIX MMOBEPXHOCTEH OBLIT UCIIONBb30BaH
unctpymeHT Con (Conditional), ¢ TOMOIIIBIO KOTOPOTO 3a1aBaTHUCh HEOOXONMMBIE TTapaMeTPhI
IUTsl YPAaBHUBAHUS MOJETIEH.

Boiuucnenue pacmpos mowHocmu zopuzonmos. Ha naHHoM 3tane Ha OCHOBE ITOJIy-
YEHHBIX IPUA-TIOBEPXHOCTEN C MpUMEHeHHeM HHCTpyMeHTa «Map Algebra» (moayne Spatial
Analyst) ObUTH pacCUUTaHBI TOKA3aTENN MOIHOCTH IO OTAEIbHBIM FOPU30HTAM YETBEPTHYHON
CHCTEMBI.

Busyanuzayusn zpuoa. Hmozoeas komnonoeka kapm. Ha naHHOM 3Tare Ha OCHOBE 110~
JYYEHHBIX TPUI-TIOBEPXHOCTEH BBIMIOJHSIACH UX BU3YAIM3aLUs B BHIE KapT Pa3IMIHBIX TH-
noB. B nmaHHOM HcClenoBaHWM PEANM30BBIBAIMCH KAPTHI TPEX THIIOB. KOHTYPHBIC KapTHlI,
KapThI-pacTpel U penbed ¢ OTMBIBKOH. B 3aBepmeHue Obut pazpaboTaH MakeT KOMIIOHOBKU
kapt. JJI ero CoCTaBIEHHsI C YIETOM PEau3yeMOro THUIA KapT Pa3MEeLIaIuCh BCE SJIEMEHTHI,
(dbopMupoBaicsi 00U BUA C y4€TOM OCHOBHBIX PEKOMEHIAIHMH MO KapTOCOCTABIIEHUIO. Bhi-
NOJIHSIACh pa3padoTka AU3aiHEPCKUX MPHUEMOB O(OPMIICHUS U CUMBOJHU3ALNH KapT, CIOCO0
orobpaxkenust kaprorpadudeckoro nzodbpaxkenns. [londupannuce UHTEPBANIBI KJIACCOB, 1[BETA,
THUIIBI JIUHUH U ApyTrHUe rpadudecKre 3JeMEeHTHL.

PesyabTaThl U HX 00cy:KaeHHE

Taxum 06pazom, ¢ UCTIONB30BAHUEM BBILICONTMCAHHONH METOANKH ObLT COCTABJIEH KOMII-
JIEKT CTPYKTYPHO-T€0JIOTHYECKUX KapT FOPU30HTOB YETBEPTUUHBIX OTJIOKEeHUH I ponHeHcKkol
00JIaCTH Ha OCHOBE MHTEPIIPETALINH JAaHHBIX O I€OJOrHYECKOM CTPOCHUHN OTIIOKEHUH YeTBep-
TUYHOH CHCTEMBL. B 11e10M 10 KakaoMy ropu3oHTYy ObuTH C(HOPMHUPOBAHBI CIETYIOIHE KOM-
MIOHOBKH KapT: KapThl TUIICOMETPUH KPOBJIM U MOIOIIBBL, KAPThI IIyOUH 3aJIeraHus OTIIOXKe-
HUH;, KapThl MOIIHOCTH OTJIOXKEHUI,; KapThl MOLITHOCTH BCKPBIIIHBIX MOPOJ; KapThl MOLIHOCTH
OTJIOJKEHUH, COBMEILEHHbIE C KAPTaMH MOLIHOCTH BCKPBILIHBIX MOPOJ;, KapThl MOLHOCTH OT-
JIO’KEHUH, COBMEIIEHHbIE C KapTaMHU KPOBJIU TOPU30HTOB.
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CTouT OTMETUTD, YTO HA OCHOBE CO3JAHHOTO KOMILIEKTA KapT [uIsi Tepputopuu ['pox-
HEHCKOI 00J1aCTH MOKHO CO3/1aBaTh KOMITJIEKTBI KapT ISt JIFOOOT0 aIMUHHCTPATUBHOTO paiio-
Ha, PACIOJIOKEHHOTO B €€ rpaHulax (PUCYHOK 2). ITO AenaeT ero MOTeHIHAILHO BOCTPeDO-
BAaHHBIM IJIsI UCIIOJIB30OBAHUSA TCPPUTOPUAIBHBIMU OpraHaMiu roCyJapCTBECHHOI'O YIIPaBJICHUS.

! LI
w0 10 20 30 40 500 ol o " w “ 120130 140 150 160 170 180190 200 210220 230 240 " - o
. —— — e ———— |

a) CTPYKTYPHA KapTa MOJOLIBBI 0) CTPYKTYpHAas KapTa KPOBIH
YETBEPTHIHBIX OTIOKCHUH YETBEPTHIHBIX OTIOKCHUH
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B) KapTa MOILIHOCTH r) KapTa riyOuH 3a7IeTaHus
YCTBCPTUUIHBIX OTJIOKECHUH YCTBCPTUUIHBIX OTJIOKECHUH

Pucynok 2. — Ilpumepsb! KapT, BbINOJTHEHHBIX 1JIs1 {ATIOBCKOrO p-Ha

AHanu3 pearn30oBaHHBIX KapTOrpapuyeckux MaTepPHalOB IMO3BOJIMI ACTAIU3UPOBATH
0COOEHHOCTH T€0JIOTHYECKOrO CTPOSHHSI YETBEPTUYHBIX OTIOXKEHUH Teppuropun ['ponHeH-
ckoii obmactu (pucyHok 3). UerBepTuuHble 00pa3oBaHus B mpenenax teppuropuu ['ponHen-
CKOI 00JIaCTH CIUIOIIHBIM Y€XJIOM MOKPBIBAIOT Ooee npesHue 0Opasosanus. [loBepxHOCTH mo-
JIOIIBBI YETBEPTUYHBIX OTJIOKEHUH Ha TEPPUTOPHH PErHMOHa HEpOBHAsL. Pa3HOCTDH BBICOT Ipe-
Beimaer 200 M (pucyHOK 3, @). AOCONIOTHBIE OTMETKH H3MEHSIOTCst oT —168 mo 183 wm.
IIpu 3TOM HanboJEe BBICOKOE MOJIOKEHNE OHU 3aHUMAIOT Ha CEBEPE U B FOTO-BOCTOYHBIX M BOC-
TOYHBIX YacTsix obnactu (Gosee 100 M). MOIIHOCTD YETBEPTUYHBIX OTJIOKEHHUH B TOHHKEHHUSIX
Y Ha CKJIOHAX APEBHUX BOIOPA3IENIOB TOCTHIAET CBOMX MAKCHMANIbHBIX 3HaueHUi (6onee 200 m).
I'myOuHa 3aneranus mieicTONEHOBBIX OTIOXKEHUH B cpenHeM coctasisieT 140—160 M, ux mMor-
HOCTb U3MeHseTcst B uHTepBasie oT 50 1o 280 M (pucyHok 3, 6). Ilogomsa rojoneHOBbIX OTJIO-
JKeHUI HanboJIee MPUIOIHATA B BOCTOYHBIX, FOJKHBIX U CEBEPO-3aMaaHbIX YacTsx o0nactu (0o-
nee 150 m). Hanmenslme BbICOTHI PUKCHPYIOTCS B 3amaaHol ee yactu — 10 100 M (pucyHok 3, 6).
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MOIHOCTh OTJIOKEHUH u3MeHsieTcst B unTepsaie ot 0,5 no 15 m (pucyHok 3, 2). ['myOuHa 3a-

JIETaHUs B CPEIHEM COCTABJIET 15 M.

ABCOMIGTHHIE OMETKH HOI0UIBhIM
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) KapTa MOIIHOCTH
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Pucynok 3. — Oco0eHHOCTH 3aj1€eraHHs YeTBEPTHYHBIX OTJI0KEHUH
Ha Tepputopuu I poanenckoii o6iactu
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3akarouenue

Taxum 06pa3om, B X0/1€ MPOBEIEHHOTO UCCIIEAOBAHMS C HCIIOJb30BAHHEM METOAA MH-
TEPIIOJIILIUH tOPO tO raster BHIIOJIHEHO MOCTPOSHHE Habopa IPUI-MOENel OIOIMBbI U KPOBIH
TOPU30HTOB YETBEPTUYHOMN cucTeMbl. C LIeNbI0 MOBBILIEHHS UX Ka4eCTBa BHINOJIHEHA POBEpKa
KOPPEKTHOCTH MOCTPOCHHBIX MOAEINEH, B PE3yJIbTaTe KOTOPOU BBIABJIEHBI KAK KOPPEKTHO, TaK
1 HEKOPPEKTHO CMOJEIUPOBAHHBIE MOBEPXHOCTU. [JI1 HEKOPPEKTHO MOCTPOEHHBIX MOZENEH
MOBEPXHOCTEH ObliIa MPOBEACHA MPOLEAYPa YPABHUBAHMSL.

Ha ocHOBe peanmn30BaHHBIX IPUA-MOENEH BBIIOJHEH KOMILIEKT KapT AJIs KaKI0ro ro-
PU30HTA YETBEPTUYHON CUCTEMBI, BKJIFOUAIOIIHM CIEAYOINE KOMIIOHOBKH: KapThbl TUIICOMET-
PYH KPOBJIM U MTOJIOLIBBL; KAPTHI NTyOWH 3aJI€TaHMs OTJIOKEHHI; KapThl MOIIHOCTHU OTJIOXKEHHH,
KapThl MOLIHOCTH BCKPBILIHBIX MOPOA;, KapThl MOLUTHOCTH OTJIOKE€HUN, COBMEILEHHBIE C Kap-
TaMH MOIIHOCTHU BCKPBILIHBIX TOPOJ; KAPThI MOIHOCTH OTJIOKEHUIN, COBMEILEHHBIE C KapTaMU
KPOBJIM T'OPU3OHTOB.

B nenom B x071€ BBIMONHEHUS] padOThI MOJMYYEH PsiZi HOBBIX KapTOrpaUuecKix MaTe-
PHAJIOB 11O OCOOEHHOCTSIM CTPOSHHS CTPATHIPAQUIECKUX TOPHU30HTOB YETBEPTHUHON CHCTEMBI
I'ponuenckoii obmactu. IlpuMeHeHe B XO€ MOCTPOCHUSI TeOMH(POPMALIMOHHBIX TEXHOJIOTHIA
JaeT BO3MOXKHOCTB HX ObICTPOrO U CBOEBPEMEHHOIO OOHOBIIEHHSI B ClTydae MOJyYeHHsT HOBOH
UH(OPMALIUU O CTPOCHUH JAHHOH TEPPUTOPHH.
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