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usuku 3emmun PAH 20.08.95

COLLAPSE OF ROCKSHELTERS AND NICHES
(AN EXPERIENCE OF STUDIES IN THE CRIMEA)

A.A. NIKONOV

Summary

Some procedures have been developed for studies of cavity configuration changes primarily due to seismic
impulses (with reference to the Crimea). Spatial geometric and azimuthal approaches often permit to distinguish cavity
collapses due to their gradual destruction from those resulting from earthquakes. Considerable attention has been given
to archaeological data as means of collapse dating. Information is given on the seismic effect on the Crimean caves
during the historical period, together with examples of various types of collapses in the past.
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OINBIT UCITOJIb30BAHUA JTOKAJIBHOW TEOMH®OPMALIMOHHON
CHUCTEMBI 1A ABTOMATU3UPOBAHHOTI'O U3YYEHUA
YHACIEJOBAHHOCTH PEJIBE®A!

HccnegoBaHue cTeneHy YHACIe[OBAaHHOCTH COBPEMEHHOTO peibeda OT peibeda npefbl-
AYWHMX 3MO0X MOXET ObITb OTHECEHO, HAa Halll B3TJAM, K KaTeropuH (pyHAaMEHTaIbHBIX,
MOCKOJIbKY OHO 3aTparMBaeT MHOTHUE ACMIEKThbl HCTOPUKO-TEHETHYECKOTO aHalu3a penbeda.
OpnHako M 3HAaYUTENTbHAst 4acThb NMPHKIAJHBIX TeOMOPGOTOrHUeCKHX UCCIEAOBaHUH, AN
KOTOpBIX HEOOXOAMMO BOCCTAHOBJICHHE MCUYE3HYBLIETO penbeda, B TOM YHCIE B 3KOJIOTOo-
reoMopdOJIOrHUEcKNi aHamu3, TpeOyT o6palieHHs K NpoGlieMe ONpefeeHus CTeNeHu
yHacieqoBaHHOCTH peabeca. HecMoTps Ha To, 4TO 3Ta mpobGiaeMa HH B KOEHd Mepe

! PaGora Bbimonuena npu dunancosoit nogaepxkke PODU (npoext 95-06-17653).
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He siBIsieTcst HOBOH [1-4], K Helt oOpamaloTcst AOCTaTOYHO peAako. Yale Bcero nmpuumHa
9TOro — cnabas M3y4YeHHOCTb penbeda NpefbIIyIHUX 3MOX H, MOXET ObITh, HE BIOJHE
pa3paboTaHHast TEpPMHHOJIOTHYECKasi 6a3a (HaMyle COOTBETCTBYIOIIEH CHCTEMbI TEPMUHOB
MU NEPEYHST BO3MOXHbBIX aCNEKTOB PacCMOTPEHHs] MPOOJIEMBI, MYCTh AaXKe HEMOJHOTO,
MOTJI0 OBl CIOCOOCTBOBATh HCCIIEJOBAHHUAM B 3TOU oOmactu). YToOb!l ONpEeInTh MECTO
HallHX COOCTBEHHBIX MCCIEOBAHHH B JaHHOH NpobieMe, 3aMETHM, UTO CYIIECTBYET
HECKOJIBKO OCHOBHBIX BHJIOB OLIEHOK CTENEHH YHACIE€IOBaHHOCTH COBPEMEHHOTO0 peibeda oT
penbeda mo6oi U3 MPEeAbIYIIHNX IMOX.

B uymcie nepsbIx clefyeT Ha3BaTh yHAclIeJOBAaHHOCTb reHeTHuecKoro tuna. [us toro,
YyTOOBI OTBETHUTb Ha BOMPOC, HACKONbKO TE€HETHUYECKHH THI COBPEMEHHOTO penbeda
COOTBETCTBYET I'€HETHUECKOMY THUNY pesibeda OJHOH M3 MpeAbIyLIuX 3MOX, MPUAETCS
NPHHATH K HEKOTOPOMY COTJIAIIEHHIO O TOM, YTO CleJyeT Ha3blBaThb '¢HETUYECKUM THUIIOM
penbeda. K coxxaneHuro, HEIaBHO BO3HHKIIIAs JUCKYCCHS IO 3TOMY BONPOCY NOKa3ana, uTo
B Halllel HayKe MOHSTHE «reHe3uc penbeda» OTHOCHUTCH K KATETOPHUH HEZOCTATOYHO
onpefeneHHbIx. YToObI He 06CyXaaTh 3[1eChb BECb 3TOT BONPOC B MOJTHOM OOBbEME, Mbl
MIPHUBEIEM HIMKE HECKOJIbKO MPHIMEPOB Ha3BaHUN T€HETHUECKUX THIOB penbeda, i3 KOTOPbIX
CTaHET MOHATHbIM Halle OTHOLIEHHE K MPUHIMIAM UX BbIICIECHHU.

IIpexpe Bcero ciefyeT MPOCTPAHCTBEHHO OTPAHUYHTb aHANU3MPYEMYIO TEPPUTOPHIO U
TOJBKO TOCIIE 3TOrO CPAaBHHMBATh M MOJy4yaTh NMPEACTABIEHUE O CTENEHH COBMajieHus
TFeHETHYECKUX THIOB COBPEMEHHOTO U Gonee ipeBHero penbeda. [Ipu aTOM MoXeT GbITh
NOJHas WJIM YacTHYHAas yHaclefOBaHHOCTb. [TocimenHsis mpeanonaraeT BO3HHMKHOBEHHE
HOBOT'O, PaHee He NMPUCYTCTBOBABUIETO HA [JaHHOH TEPPHUTOPHH T'€HETHYECKOTO THIA
penbeda. HoBooOpa3zoBaHus MOTYT 3aHMMaTh Pa3iMuHYIO miomags. B aTom cmyuae
CTENEHb YHACIEJOBAaHHOCTH MOXET ObITh OLEHEHa B NMPOLEHTaX MO OTHOLUEHHIO KO BCEH
aHanu3upyemoi Tepputopun. llenecoobpa3Ho 3aech BbIJENIUTb TPH — NSATh Pa3psjoB:
yHacnepoBaHHbli peabed (100% nmoujapu penbeda UCXORHOrO THNA), YHACTIELOBaHHBIA
penbed ¢ HaMeTHBIUMMHCA HOBOOOpa3zoBaHusMH (<30% HOBOOOpa30BaHHU OT IIIOLIANH
HCXOJHOTO THMNA penbeda), 3aMeTHO nepepaboranHblit penbed (30-70% HoBOOOpPa3oBaHuUi
OT IUIOLLA/IM MCXOAHOro THMa penbeda), NepepaboTaHublil ¢ peaukramu (>70% HOBOOO-
pa3oBaHMil OT miuowiagu peibeda MCXOAHOTO TUNA), nepepaboranHHbiil peabed (100%
IJIOLaAM 0Opa30BaHUil HOBOTO TUNA). '

EctecTBeHHO, 4TO Tako# NoAxoj TpeOyeT HEKOTOPbIX OCHOBAHMI, IITaBHOE U3 KOTOPBIX —
BbIICICHHE TEHETHUYECKUX THNOB penbeda. M3BecTHO, YTO OOIENPUHATON reHETHYECKOH
KnaccuduKalyMK He CYLECTBYET. B cuiy aTOro ucciefoBateib TEPPUTOPHH, N1 KOTOPOH
onpefensieTcss CTENeHb YHAclEeJOBAHHOCTH TE€HETHUECKOro Tuna penbeda, JOIXKEH
NOTpeOUTENO CBOEi MH(OPMaLMK NPEAIOKUTh BapuaHT TaKod Knaccudukauuu. Kakos Obl
HH ObLI 3TOT BapHMaHT, HO €ro HaJlHYHe, AaXe MPU BCEM €ro HECOBEPLUEHCTBE, ABISETCS
YCIIOBHEM BbINOIHEHUST UCCIENOBaHUs TaHHOTO TUna. JIrobas kinaccuguKalus NpUBOJUT HAC
K NEePEeYHCICHUIO MPU3HAKOB, KOTOPble reOMOP(OIOrOM-3KCIIEPTOM NIPU3HAHBI CYLIECTBEH-
HbIMU. Kaxkfiblil U3 3TUX MPU3HAKOB JOJXXEH UMETh ONPEAEIECHHbIA BEC, M MCCIENOBATEND
caM omnpefensieT MpW3HAKH 3aMeHbl OJHOrO THna penbeda ApyruM. OOBIYHO THMbI
pacnoyararoTcsi B psifibl BO3MOXHbBIX MNEPEXOAOB, BbIOOP KOTOPbIX OOOCHOBBIBAETCS
9KCNEPTOM.

YHacnegoBaHHOCTb pelbeda MOXKET OLICHUBATHCS U C MOMOILbIO APYTMX OCHOBAHMM JJIA
CPaBHEHHsI APEBHETO M COBpeMeHHOro penbeda. TakuMH OCHOBAHUAMH MOTYT ObIThb
NMPOCTPAHCTBEHHO-BPEMEHHAS CTPYKTYypa penbeda B OHOM ciiyuyae B MOpgoJoruyeckas
CTPYKTYpa B ApyroM. ITocKONbKY NMpH BbISIBIEHHH NPOCTPAHCTBEHHO-BPEMEHHOM, a TOUHEE,
MPOCTPAHCTBEHHOM MCTOPHKO-TEHETHUYECKON CTPYKTYPbl MOXHO OOBIUHO MPENTIOXHATD HE
OJIMH-€[JUHCTBEHHBIA cnoco0 ee BbIeNeHHs, BbIOPAHHbIH CIOCOO ONMHCaHUs CTPYKTYpPbI
penbeda He TONBKO JOJKEH ObITh OXapaKTepHU30BaH C METOAUYECKOH TOUKH 3PEHUs, HO
AOJKHO OBbITh PACKPBITO M CMBICIIOBOE 3HaUeHHE BbIOPAHHOW MPOLEAYpbl. DTO OCTaeTCs
CTpaBeAJINBbIM U ITPH ONMHUCAHUH MOP(OIOTHYECKON CTPYKTYPbI.

HccnepoBanue yHaclelOBAaHHOCTH Ha OCHOBE MOP(OIOTHYECKON CTPYKTYpPbI penbeda
B 3HAYUTENIBbHON CTENMEeHH noffaeTcs dopManu3auuu. ABTOpaMH NpefNpHHATAa NOMNbITKA
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Puc. 1. Kapra BbIcOT JOJEAHUKOBOTO (A) n coBpeMeHHOro (5) penbeda

MpECTaBICHHUST XOfa MCCIEAOBAaHMS B BHJC LEHNOYKH AJNTOPUTMHYECKUX MPOLERYP.
OTnnuurenbHass OCOOEHHOCTh MPUMEHSEMOro MOAXOAa — aBTOMAaTH3alUsl BCEX ITAINOB
HCCNEe0BATENbCKOTO Mpoliecca, HaUNHas ¢ 0TOOpa UCXOAHOW HHO(OPMAlUU U 3aKaHYUBas
o opMIIeHHEM pe3yNbTHPYIOLIMX KapTorpaduueckux nzobpaxkenui. [Tpu sTom npoucxogur
CyHLIECTBEHHOE COKpauleHue oObeMa H3MEPHUTENbHOW M BbIYHCIHTENBbHOH paboThl C
COXpaHEeHHEM reoMop(OIOTHYECKON CYTH UCCIEeJOBAHUS, TaK KaK ONpejieJIeHHe NapaMeTPOB
MpOLEAyYp ¥ HHTEPNPETaLHst pe3yJIbTaTOB OCTAIOTCA 32 IKCIEPTOM-TeOMOP(OIOTroMm.

ITpeanaraembie HIKE Pe3yIbTaThl MONYUYEHbI HAa yUeOHOM MOJHUTOHE reorpapuyeckoro
dakynbTera MI'Y, pacnonoxenHom B noc. Catuno B 120 kM K roro-3anafy ot MockBbl, Ha
rpanuue Mockosckoit u Kanyxckoit o6nacreit, B 6acceitte p. [Tporsb! (s1eBbiil nputok OkH),
Ha I0T0-3aMajiHoM Kpbliie MOCKOBCKOI CHHEKITH3bI. [10NETHUKOBbIE OTIOXEHHUS NPECTAB-
JeHbI MPEeUMYyLECTBEHHO KapOOHATHLIMH NOpOAaMH cpefiHero KapOoHa. Tun penbeda —
BTOpPUYHAS JIEHUKOBO-03ePHO-(IIIOBUOTASIHATbHAS NJIaCTOBasi paBHUHA. [{11 MONMroHa
co3jlaHa nokanbHas ydyeOHasi reomHdopmauunonsas cucrema (I'MIC) [5, 6]. Lludposas
mojsiens penbeda B TMC «CaTuHo» npejicTaBieHa B paCTPOBOM BHJE C Pa3pellieHHeM 8 M u-
KBAaHTOBAaHUEM MO BbicOoTe ¢ waroM 1/3 M. Ha mMecTHOCTH OHa OXBaTbIBaeT MJOLIAAb
4300 x 3700 M. Ha aToit tepputopun nmeetcst 6onee 200 ckBaXXUH U pa3pe3oB, YTO MO-
3BOJTHIIO BBISIBUTH pelibed HECKONBKHX BaXKHbIX MOTPEOEHHbIX MOBEPXHOCTEH: MOBEPXHOCTH
KPOBJIH FOPHBIX MOPOJ, MOACTHIAOLIUX JIEJHUKOBbIE OTIOXEHHS, TOBEPXHOCTEN HUXKHEH
(THEeTpOBCKOI) ¥ BepXHell (MOCKOBCKOI) MOPEHbI M MEXKMOPEHHBIX oTiIoXeHu. Kpome Toro,
B 0a3e JJaHHbIX XPAHHUTCS CEPHUsi TEMAaTHUECKHUX KapT. Pa3IMYHOTO MPHUPOAOBENYECKOTO
coaepxkaHusi. Bce TeMaTuueckue KapThbl SBJISIOTCS HTOTOM ClElHaTbHbBIX UCCIENOBAHUM,
BbINOJTHEHHBIX NI HAYYHOro 060cHOBaHHUs yueOHoro npouecca. [1peanosxkeHHbie B faHHOR
CTaTb€ KapThbl — HOBOE NOIMOJHEHHE B CEPUU YXKE CYUIECTBYIOUUX KapT reomopdoio-
THYECKOTO COfIEPIXKaHHUSI.

ITpepnaraeTcst CONOCTaBUTbL MEXAY COOO0H penbed COBPEMEHHON MOBEPXHOCTH M KPOB-
71 KapOOHOBBIX NMOPOJA, KOTOpast (PUKCHPYET AOTEHUKOBLIH (MITHOLEH-PaHHEeUe TBEPTUUHBbII)
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Puc. 2. KoppensunoHHoe 1oie BBICOT AONEAHHKOBOTO H COBPEMEHHOTO pelbeda

penabed. IlepBblil War — nMojayyeHHe pacTpOBOM KapThl BHICOT KPOBIH KapGoHa. ITO
NPOU3BOJUTCA NMYTEM COOTBETCTBYIOWIErO 3anpoca K 6a3e reoNornyecKMX AAHHBIX H
HHTEPHONSUMOHHOIO MOCTPOEHUS] PAaBHOMEPHOH CETKH BBICOT MO pe3yjbTaTaM €ro
BBINONHEHHA (Mpoueaypa 6onee nogpoOHO onucaHa B paboTax [5, 6]). [Tockonbky onucanue
COBpPEMEHHOH Tonorpaguyeckoil MOBEPXHOCTH ¥ MOBEPXHOCTH KPOBJIM MOPOJ CPEAHETO
KapOOHa NPpPEACTaBIECHO C PA3NHYHON CTENEeHbIO NMOAPOGHOCTH, KapTa COBPEMEHHOrO
penbeda oCcpeJHsIeTCs] METOJOM «IPbITAalOLIEro OKHa». B pe3ynbraTe momydaroTcs ABe
NPOCTPAHCTBEHHO CKOOPAMHHUPOBAHHbIE MAaTpPHlbl BbICOT OAMHAKOBOro (24 X 20 suyeex)
pa3mepa c paspeuienueM 200 M (puc. 1). B peabede noBepxHocTu KapOOHA OTYETIUBO
ygTaeTcs fonuHHoe yraybnenne CCB npoctupaHus ¥ BbICOKast MEX{ypeyHasi TOBEPXHOCTh
B IOB yrny nanmera. CoBpeMeHHast JOMHHAs CETh UMEET MHbIE OYepTaHus, HO 00IacTb
TOCMOJICTBYIOLIUX BbICOT COXPaHSET CBOE PACMONOXKEHHUE.

Pemutsb 3agayy 06 yHacnegqOBaHHOCTH penbeda BbIYHTAHUEM HUXKHEH NOBEPXHOCTHU U3
BEPXHEHN (MPOCTBIM BbIYUTAHUEM JBYX MaTpHL) HE YAAETCs, TaK KaK UX Pa3HOCTb nepejaeT
BCETO JIMIIb MOIIHOCTb CJOSI YETBEPTHUYHbIX oTnoXeHuid. KoadduuueHr koppensuun
nosepxHocre (Metof, npepnoxeHHbId 10.A. MeuiepsakoBbIM [1]) OTHOCUTEIBHO HEBBICOK
(0,66), a koppensiuOHHOE MoJie (pUC. 2) 0OHAPYXXUBAET JOCTATOUYHO TECHYIO CBsI3b JIHUIIb B
o6nacTiH HauGONBUIMX BBICOT penbeda. Pa3opocaHHOCTh KOPPEISAUHOHHOTO MOJMS BbICOT
NMOKAa3bIBaET, YTO Ha Pa3NIMYHbIX yUYaCTKaX CyLIECTBYIOT HEOMUHAKOBbIE KaK MpsIMblE, TaK H
oOpaTHble COOTHOLICHHS MeXJY COBPEMEHHBIM M MOrpeGeHHbIM penbedOoM, Tak UTO
FOBOPHUTH OO YHacleJOBaHHOCTH WU HEYHAcleJOBaHHOCTH penbeda B UEIOM s
TEPPUTOPHHU HE NPEACTABIAETCH BO3MOXHbIM.

PaccmoTpeB penbed Kaxkgoil MOBEPXHOCTH OTHAENbHO, MOXKHO YBHJETb Hapsay c ee
AETaNsAMU HEKOTOpble 00luue 3aKOHOMEepHOCTH. OTHOCHTENIbHbIE NPEBbIMIEHUsT y 06enx
NOBEPXHOCTEHR OKa3anuch OMM3KUMHM JApyr [Apyry (98 M y fonefHukoBoro m 72 M y
coBpeMeHHoro pexabeda). IIpn aToM 06€ MOBEPXHOCTH COCTOST M3 OTHOCHUTENbHbIX
NOHMKEHUHA U BO3BbIILIEHHOCTEH. DTO MNO3BOJSET BEChb HHTEPBAJ OTHOCHTEIBHBIX BbICOT
pa3fenuTh XOTs Obl Ha TPHM BBICOTHBIX Nosica (BBICOKHU, CpEJHUN M HU3KHH), a fanee,
COMOCTaBNAs KapThl MEX]Y COOO0, yCTAHOBUTb, HACKOJIBKO A0JIE[HUKOBbIE H COBPEMEHHbIE
BO3BBILICHHOCTH M MIOHIDKEHHsI COBNAJAIOT APYT C APYIOM M B KAKMX MECTaX MPOU30LIIa UX
Mopdosoruyeckast HHBepcHs. Pa3NuyuHbIi pe3ylbTaT MOXET MOMYYHThCSI OT TOTO, KaKUM
o0pa3oM Mbl MpOBeJeM pa3fielieHue Ha BbICOTHBIE Mosica. [{si cpaBHEHHMsST BO3MOXHbBIX
pe3yJabTaTOB Mbl 3TO pa3ficjeHHe NMPOBENH TPeMs CnocoO0aMH U MOJYUYWIH TPH pa3iuy-
HbBIX NPEACTaBIeHus 00 YHAaCIEeAOBaHHOCTH peibeda, KaKpoe U3 KOTOPbIX HMEET CBOH

COOCTBEHHbBIH BH]I. Bes npoueaypa BbI€JIEHUs THIIOB YHACIE€NOBAHHOCTHU IIPOBE/I€HA HAMHU B
ONPENICITIEHHOM NOPSAJKE.
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Puc. 3. HacTroTa BCTpe4aeMOCTH U MHTErpajbHasi KPUBast BBICOT 10JIEAHUKOBOTO (A) 1 coBpemenHoro (B) penbeda

Chnavana pa3juyHbIME cnocoGaMi ObLIH NMONYUeHbl KaPThl BBICOTHBIX MOSICOB (SIPYyCOB)
norpe6GeHHOro ¥ COBpPEMEHHOro penbeda. B nepBom cinyuae sipychl BBIIEISIIUCH NMYTEM
pa30MeHHus Auana3oHa BbICOT KaXX[JOW MOBEPXHOCTH HAa TPU OAMHAKOBBIX HHTEpBana
(ycnoBHue paBHBIX BBICOTHbIX HHTEpBanoB). Bo BTopowm ciyuae sipychbl BBIAETSNHCH U3
YCIIOBUSI PaBEHCTBA 3aHUMAEMOM MIIOWAAU. VX BbICOTHBIE rpaHUlbl ObLIM ONpPE/ieTeHbl 0
kBaHTHIsIM 33,3 u 66,6% wmHTerpanbHOit KpUBOH BbICOT (puc. 3). B Tperbem ciydae
APYCHOCTb penbeda onpeaensinach 3KCNEPTHOH OLIEHKOH €CTECTBEHHBIX BbICOTHBIX
CTyNEHEH MO THCTOrpaMMaM ¥ MHTErpalbHbIM KPUBbIM pacrpefiesieHusi BbIcOT (puc. 3).
B coBpeMenHOM penbede 06Hapy>KUIUCh TPU JOMUHHPYIOIIUE CTYNEHH, COOTBETCTBYFOLINE
YPOBHSIM JIHHMLLL IOJHH U ABYX SIPYCOB MEXAypeunil. B pacnpepeneHnu BbICOT NOrpeOeHHOro
peabeda BbIACTSIUCH TOJNBKO JiBa MAKCUMyMa BCTPEYAaeMOCTH (YPOBHH JHHILA JOIHHbI U
BEPIIHHHON MOBEPXHOCTH MEXAYPEUbsi), pa3/ieICHHbIE 3HAUYHTENIbHbIM JHANA30HOM PEJKO
BCTPEYAOUIMXCS TUIICOMETPUUYECKHX OTMETOK. DTOT JMana3oH U BbIACICH B KaTErOPHIO
cpegHeBbICOTHOTO penbeda. ITepsble gBa cnocoda NOTHOCTHIO (PopMaNTU30BaHHBIE, HO B
SIBHOM BHJIC HE YUUTBIBAIOT MOP(OIOTrHUECKYIO CTPYKTYpy penbeda. B pesynprare yactu
MOP(MOTOTHUECKH €JUHON NOBEPXHOCTH MOTYT MOMNACTh B pa3Hble BLICOTHBIC MOsicCa H,
HA06OPOT, B OMH SIPyC MOTYT ObITh OObeMHEHbI MOP(MONOrHYECKH pa3Iuyarouecs
CTYIIEHU pealnbHOro penbeda. DTOro HegOCTaTKa JHIIEH TPETHH cnocod, HO 31ecCh
NOSIBISIETCSl HeN30e>XKHbIN CYObeKTUBU3M, CTaBSLMIA MO/ BOMPOC BO3MOXKHOCTb CPaBHEHUS
pe3yJIbTATOB, NONYUYEHHbIX Pa3HbIMU UCCIEJOBATENSMH H/UIIH MO Pa3HbIM TEPPUTOPHUAM.

I'paHuLbl BLICOTHBIX MHTEPBAJOB, MOJYYEHHbIE Pa3HbIMH CrocoOaMM, NMPUBEIEHbI B
tabn. 1. Ha ux ocHOBe M3 CO3JaHHBIX Ha IEPBOM 3Tane UA(POBLIX MoAenel penbeda
CPEACTBAMH HMEFOLLETOCsi MPOrpaMMHOTO obecreueHust ObLITH MONyUYeHbl UM(POBbIE KapThI
BBICOTHBIX SIPYCOB COBPEMEHHOTO U norpedeHHoro penbeda. [TonapHoe HalOXEHHE ITUX
KapT [aeT UCKOMbIE KAapThl THMOB YyHaciaefoBaHHOCTH. [Ipoueaypa HaloOXeHHS HMEeT
IpOCTOE AJIrOPUTMHUECKOE BbIpaXkKCHUE. BBICOTHBIE IPYChbl H THIbI YHACTENOBAHHOCTH (MX
Habop 0603HaUueH HIKE) KOUPYIOTCS ONpeeIeHHbIMU uncnaMu. PaccmaTpuBaeTcs Kaxjaas
siueKa MaTpULbl. AHATH3UPYIOTCS KOJbI, CTOSIIIIUE B lAHHOM siUeHKe JBYX MATPHI] BbICOT-
HbIX SIPYCOB, H B 3aBHCHMOCTH OT PE3YJIbTAaTOB CPaBHEHHs B TOW >Ke siueifiKe pe3yibTH-
pyroileil MaTpHLbl NPOCTABISETCS KOJI COOTBETCTBYIOLIErO THIIA YHACIEJOBaHHOCTH.
Ha3oBeM norpeGeHHYIO MOBEPXHOCTL MEPBOH, a COBpeMeHHYI0 BTOpoii. [lanee BbiOepem
OYKBEHHbIC HHACKCHI, XapaKTepHu3yloliue BbICOTHbIe Nosica: B — Bbicokuit, C — cpeiHui,
H — nuskui. Torga nornueckd BO3MOXHBIMH OKaXKyTcsl IEBSITh BO3MOXHbIX COUETaHUH,
KOTOpbIE CBEJICHbl B MSTh THINOB MOPGOIOTHUECKON (O CYylIEeCTBY THIICOMETPUUECKOM)
YHaCIeJOBAHHOCTH penbeda. DTO TPH THNA YHACIECJOBAHHOrO penbeda: yHaclaepoBaH-
HoBbIcoKuit penbed (YB, unu B1B2), ynacnenoBanHno-cpennesbicoTHbll (YC, unmu C1C2) u
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Tabauya 1

Tpannupb1 BLICOTHBIX HHTEPBAJIOB (MaGC.), BLIJETCHHBIX N0 PA3THYHBIM NPHHLANAM

BeicoTHgli spyc ’ TIpuHUMNbLI BBIEIEHHUS BHICOTHBIX SIPYCOB penbecba
PpaBHblii HHTEPBaJ BbICOT paBHas Iouiajib ApycoB O THCTOrPaMMe BBICOT
1 2 1 2 1 2
Hmzkuit (H) 87-119 136-159 87-122 136-162 87-136 136-160
Cpennnii (C) 120-152 160-183 123-157 163-176 137-168 161-194
Beicokuit (By 153-185 184-207 158-185 177-207 169-185 195-207

Ilpumenanue: 1 — morpeGennblii penbed), 2 — COBPEMEHHBII peibed.

Tabauya 2
PacnpocTpaneHHOCTb Pa3IHYHbIX THIIOB YHAC/IEAOBAHHOCTH penbeda
Bup KapTh ITnomans, %

YH YC YB UH B YH+YC+YB NH+VB
PaBHbIe HCXO[HBIE HHTED- 12,1 23,8 21,9 31,2 11,0 57,8 422
BaJibl BBICOT .
PaBHble HCXOOHbBIE MIOLIA- 15,6 15,2. 26,7 233 19,2 575 42,5
U SIPYCOB
OKcnepTHOE BbIAENEHHE 22,9 17,7 12,1 21,5 25,8 52,7 473 -
SIPYCOB IO pacnpefeIeHUuIo
BBICOT )
HurerpanbHas Kapra (% - 24,7 11,9 24,7 18,3' 204 61,3 38,7

OT IUIOLIAH YYaCTKOB, COB-
najaronMX Ha BceX Kap-
Tax)

yHacnenoBaHHO-Hu3kui (YH, mnu H1H2) — u gBa Tuna mHBepcHOHHOTO penbeda: B —
HHBEPCHOHHO-BBICOKHH, BKitovatowuii Bapuantel H1B2, H1C2, C1B2, u uHBepCcCHOHHO-
Hu3kuii UH, Bkmrouaromuit Bapumantel B1H2, B1C2, C1H2. Marpuua nepexofos u
pe3yabTHpYoLMe KapThl IpefcTaBicHbl Ha puc. 4, A — B, [I. YHacnegoBaHHbI# penbed Ha
KapTax NMOKa3aH pa3JIMYyHbIMM BHIaMH IUTPHXOBKHU, MHBEPCHOHHbIH — kpanoM. I'ycrora
3aJIUBKH B OGEHX IPYyNIaxX YBEIUYMBACTCH OT MHBEPCHOHHO- H YHACIEJOBAHHO-HU3KOIO K
HHBEPCHOHHO- ¥ YHACIE[JOBAaHHO-BLICOKOMY THIAM.

KapTb! yHacliefOBaHHOCTH, NONY4YEHHbIC PABHOBLICOTHBIM H PaBHOIUIOLLA/{HLIM pa30ue-
HHUEM HCXOJHOro penbeda, coBnagaroT Ha 79%. CreneHb UX COBNAJEHHS C «IKCIEPTHOM»
KapTod 3aMEeTHO HHXE — COOTBETCTBEHHO 55 M 60%. Y4acTKH, KOTOpbI€ Ha BCEX TPEX
KapTax HAEHTU(PHULUAPYIOTCS OUHAKOBO (B 001Ue# CIoXHOCTH 49% miouagn), MOXHO yXe ¢
AOCTAaTOYHOH CTENeHbIO YBEPEHHOCTH OTHOCHTB K COOTBETCTBYIOLIEMY THIY YHACIeOBaH-
HOCTH. DTH yYaCTKH MOKa3aHbl HA UTOTOBOY KapTe THIIOB YHACIE€ZOBaHHOCTH, KOTOpPas
HOCTPOEHA KaK «KapTa COBNAjcHUA» M3 TPeX nepBoHavanbHbixX (puc. 4, I'). YepHbIM 1BeToM
Ha Hed 3amuThl yYyaCTKHM, UACHTH(UKAUUS KOTOPbIX He COBNAajaeT HU Ha OAHOH U3
NMepBOHAYaNbHBIX KapT yHacleJOBaHHOCTH. Tenepb MOXHO 3a/jaThCsl BOIPOCOM O TOM,
Kakasl TEHJCHLUHsS B 3BONIOLHHU penbeda NaHHOH TEPPUTOPUH NpeobiajaeT — yHacie-
AOBAaHHOE MJIM MHBEPCHOHHOE pa3BuTHe. B Tabn. 2 mpuBegeHbl OTHOCHTENbHBIE MIOIIAMH,
3aHMMaeMble yYaCTKaMH C pa3lUyYHbIM TUIOM yHacllefoBaHHOcTH. X cooTHouieHue
MEHSIETCS, MOPOH 3HAYHUTENbHO, B 3aBHCHUMOCTH OT NMPUHUMIOB BbiEICHUS BbICOTHBIX
nosicoB. CymMMapHas HOJsi BCeX pa3HOBUJHOCTEH YHACNeJOBaHHOTO pelbeda cocTaBisieT
Ha pa3HbIX KapTtax oT 53 go 58%, a mo yyacTkam, OHHAKOBO HACHTH(MHUUPYEMbIM Ha
BCEX TPEX KapTax, — 61%. Ty BeIHYHHY MOXHO MPHHATH B KAa4ecTBE KONUYECTBEHHOMN
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] nv.%

% COBPEMEHHBI PEJILE®
THITBL yHACTEAOBAHHOCTH: S S —_—
B ot
Bl veonpenenennsiit (Ha uTOroBoM Kapre) | & T
== yHacnenoBaHHO-Hu3Kku# (YH) 2
HH ynacnenosanHo-cpeanessicotHn (YC)|  © —
#l ynacnenosanso-sricokuit (YB) : ©
uHBepcHoHHO-HH3Kku# (MH) 5
§ musepcuonHo-suicoxuit (MB) S5
£

Puc. 4. Kaprel Mophonorinieckoii yHaceJoBaHHOCTH pesibeha

A — TIpH BbIJIENIEHHH PABHOBbICOTHBIX SpYycOB penbea; b — npu Bbigee M paBHOIIOIAHBIX SIPYCOB penbeda;
B — npu akcnepTHOM BbIIENEHHN SPYCOB penbeda Mo pacrnpeiesieHHio noas BeicoT: I' — HHTEerpanbHas KapTa
(kapTa cosnazieHuit); [ — MaTpuua nepexoaoB (NMOsSICHEHHUS! B TEKCTeE)

XapaKTePUCTUKHU CTENEHU YHaclIeAoBaHHOCTU penbeda. MuTepecHo, uTo oHa Onu3ka K
BeJIMYMHE KOPPEISILMOHHON CBSA3H NOJeH BbIcOT (66%).

KapTbl npepmaraeMoro Tura HHTEPECHbI C HECKOIBKIX TOUeK 3peHus. HecMoTps Ha ToO,
4TO B OCHOBY HX NMOCTPOCHHUS MOTOXKEHbI UCKITFOUUTENBLHO MOpdonoruueckue (1 faxe donee
Y3KO — THIICOMETPUYUECKHE) NPHHLUIIBI, OHH HECYT U OOTaTyl UCTOPUKO-TEHETHUYECKYHO
unopmauuto. Ha urorosoit kapre ynacinegoBatnoctu (puc. 4, I') o6macTu yHacie10BaHHO-
HH3KOro penbeda TPACCHPYIOT OTPE3KH COBPEMEHHOH [OJUHHOW CETH, Haclheylollue
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HOJIEJHAKOBOE NOJMHHOE YriyOlieHNe, YYaCTKH MHBEPCHOHHO-HU3KOTO penbeda — JONHHY
NPOPbIBA, YYACTKH HHBEPCHOHHO-BBICOKOTO penbeda — 06aacTh No3pHeero (Kak clegyer
M3 F€OJIOTHYECKHAX AaHHBIX, MPEUMYILIECTBEHHO CPEJHEYETBEPTHYHOTO) BbINOTHEHHS JOTEN-
HHKOBOH JHONHHBI U T.[. TakuM oOpa3oM, 3TH KapThl XapaKTE€PH3YIOT MHTErpajbHOE
BO3[CHCTBUE JIEJHUKOBOM, BOAHO-IEHUKOBON NEHYyJAaLWH U aKKYMYJISUHUH, a TaKXe U
ROIMHOGOPMHUPYIOIHX MPOLIECCOB B NOCIENEJHAKOBOE BPEMSI.

Bonblioe 3Ha4YeHHE 3TOT aHATH3 MOXKET HMETh U NIPH OLIEHKaX COCTOSIHHSI COBPEMEHHOTO
3eMJIENIONBb30BaHNUs M €r0 PETYIHMPOBAHHUS B YCIOBHSAX TEKYyILLEro nepepacnpefesieHus 3e-
MeIb Pa3jiMYHbIX KaTErOpuil MO BHJAM UX Ucnonb3oBaHus. Tak, HanpuMep, pelias 3afavy
PalHOHANBHOTO pa3MeleHNs] BOf03a6GopoB MOA3EMHBIX BOJ NMPH CIOXHUBLIEMCS TPHPOAO-
MOJIb30BAHUH, Mbl JOJDKHBI OTAABaTh NPEANOYTEHHE YHACIEAOBAHHO-BLICOKOMY pelbedy.
TaM, BO3MO>KHO, BOAbl OKaXyTcsi Ha Gonbllel rnybuHe, HO B HaubGonee GIAaronpHATHOH
caHUTapHOU 0O6cTaHOBKE. Penbed ¢ aHaTOTHYHBIM THTIOM YHACJIEAOBaHHOCTH O1aronpusiTeH
IS 3aTOBE{HUKOB, 3aKa3HUKOB U TEPPUTOPHI C OrPaHUYEHHOH aHTPONOT€HHON HAarpy3KOM.
3710, Kak NPaBWIO, H OTHOCHTEIBHO XOPOLIO NMPOBETPHBAEMble TEPPHTOPHH. Y HACIENO-
BaHHO-HU3KUii penbed GyfeT XxapakTepHu3oBaThcs O6ojnee GNM3KUM 3aJIETAHHEM TPYHTOBbBIX
BOJ ¥ BO3MOXHOI1 3a00JI04EHHOCTBIO, TPY/IHO MOAflatoLIeiicss BOgHOH Mennopanuu. Kaxgomy
U3 THNOB YHAcCIENOBAHHOCTH peiibeda MOXKET ObITh NMPENIOXKEH CBOX COOCTBEHHBIN BHJL
TPUPOONOIb30BaHUs, ONITUMANbHBINA C TOUKH 3pEeHHs MPHPOAONOJIb30BaHus. B Takol uH-
cdopMauun MOTYT GbITh 3aMHTEPECOBaHbI PA3IMYHbIE OPraHbl TEPPUTOPHATIBLHOTO yNpaBJe-
HUSI I THOPMALMOHHOTO ero 06ecneyeHus.

3agaua 06 yHaciegoBaHHOCTH pelibeda He SIBISETCs B FeOMOpP(ONOTHE YHUKAIbHOMR C
TOYKH 3pEHHs] BO3MOXKHOCTEN aBTOMATH3aUUN. MOXKHO 06CyKAaTh BONPOC O NMPEUMYIIECT-
Bax W HefocTaTKax (hOpMaNbHbIX MOJXOAOB B TeX 00OJMACTSIX HAy4YHOW [JESTENbHOCTH, Tfie
TPaMIMOHHO TOCHOJCTBYIOT 9KCIEPTHO-JIOTHYECKHE TPUEMbI OCTHXXEHHUS PE3YIBTATOB.
Ho, HeCOMHEHHO, ONOKUTENbHAs CTOPOHA [ieJia POSBISAETCS B IPEKPACHbIX UIIFOCTPATHB-
HbIX BO3MOXHOCTSIX 3a[ja4, JOBEJEHHBIX [0 aBTOMAaTU3NPOBAaHHON peanu3anmu. O6neryenne
TPYAOEMKHX KapTOMETPHUECKHX, BbIYHCIUTEIbHbIX H OOPMUTENBCKUX MPOLEAYP NO3BOS-
€T LIMpe BHEAPATDb B yueGHbIE POrpaMMbl 3JIEMEHTbI TOUCKOBO-UCCIEOBATEIBCKOTO TPY-
Aa, YTO OTKPbIBAET HOBble METOJMUYECKHE NEPCNEKTHBbl B OOYUEHHH CIELHaJHUCTOB
€CTECTBEHHOTO MpOoduIIs.
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AN EXPERIENCE OF LOCAL GEOINFORMATION SYSTEM APPLICATION
TO AUTOMATED STUDIES OF INHERITED FEATURES IN TOPOGRAPHY

YU.G. SIMONOV, A.V. PANIN, V.A. ULYANOV

Summary

Different approaches are considered to define the notion of «inheritance of topography». A proposed technique of
morphological inheritance studies is based on hypsometric analysis of relief dated to different epochs. The paleo-relief
reconstruction and following procedures are automated by the use of geoinformation system of the key area. The
studies result in a map of types of inheritance, three type of inherited topography and two types of inversed topography
being recognised.
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