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[TonskoBa E.B. HOCIOBHO (C MHHMMAIBHEIMM COKDAIllEHHSMH) CKONHpOBala M3 MOHX paboT
OT/IEbHBIE TPEIOXKEHUS, OTAeNbHEIe ab3albl U HeJble CTPaHHMIBI TEKCTAa W PHUCYHKOB, YTO B LIEJIOM
COCTaBJIAET OKOJIO 1 CTpaHHMIBI TEKCTa BO BBenenuu auccepranuy, okono 10 crpanun Tekcra B 1-# riuase
JECCEpTAIliM M OKOJIO 4 CTpaHHMII TeKCTa (BKIIOYas 3 pucyHKa) B 3-i rimaBe quccepranuu. JluccepTant He
HCIIONIB30BA KABBIYKM JUIS BBIICICHHS CKONMPOBAHHOTO TEKCTa, a CCHUIKM Ha MOH paGOTEl HOCST
CITy4alHBIA U CIOPaqU4ECKUH XapaKTep.

[Tompo6HBI aHATM3 3THX HENPABOMEPHBIX 3aMMCTBOBaHMM IIpencTaBleH Ha 10 crpaHuIax
IIPHIOKEHHS K OT3bIBY. IIPHJIOXEHHE CONEPKAT TaONHIy CO CKaHMPOBAHHBIMHM M300paKCHHUSIMH
poGIeMHBIX CTpaHHI| AUccepTanuu u aBTopedepara [lomsikoa E.B. (neBbni cronbem) u Moux pabot
(upaBbiit  cTONOEI); KPAaCHBIMH IPSMOYTOJIbHHKAMM BBIIEIEHBl HEMPABOMEPHBIC 3aMMCTBOBAHMA H
OpHMIMHAJIbHBIE (PparMeHTHI; KPacHBIMH CTpPEJIKaMM YKa3aHbl COOTBETCTBHS MEXKIY HEIPaBOMEPHO
3aMMCTBOBAHHBIMH ¥ OPUTHHATBHBIMU TEKCTAMH M PUCYHKaMH.

Jucceprannonnas pabora [lonskoBoit EneHel BHKTOPOBHBI COAEPXKHT SBHBIE MHOXCCTBEHHBIC
IIPA3HAKHA HENPaBOMEPHOTO 3aMMCTBOBAHHS H, TaKMM 0Opa3soM, HE COOTBETCTBYET TPEGOBAHHSM,
YCTAaHOBJIEHHBIM IyHKTOM 14 «IToNOXeH s O IPHCYXACHHH ydeHBIX cTenenei» BAK Muno6prayku PO.
CunTalo, 9TO JWCCEPTAIIMOHHEBIN COBET IOJDKEH PYKOBOICTBOBATHCH NMyHKTOM 38 «llonmoxeHHs...», B
COOTBETCTBHH C KOTOPBIM Takasi «IUCCepTalis CHUMAETCS ¢ PaCCMOTPEHHS TUCCEPTAllHOHHEIM COBETOM
6e3 mpaBa MOBTOPHOM 3aIIUTED.
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E.B. IToasikoBa

N.B. ®aopunckui

(ITonsikoBa, 2020), nuccepraumus, c. 6-7

Ha H3YUCHHE H PEIICHHE BOIIPOCOB COXPAHCHHA HEOOXOOHMOH a1d
HOpMaHLHOﬁ H HpOJyKTHBHOﬁ HKH3HEIeATEIbHOCTH Te0IOrHIeCKOH Cpenpl. IpH
MakKCHMaTbHOM H 5¢¢€KTHBHOM HCMOTB30BAHHH €€ PEeCYPCOB IMA HYKID

YETOBEYECTRBA. HANPABICHBI T€O3KOMOTHUCCKHE HCCIETIOBAHHAA.

Pe.‘mec[) ABIACTCA OIHHM H3 OCHOBHBIX Ij)ﬂl\‘TOpOB. OOpedeAIIMAX X0 H

HaIlpaBICHHOCTE IIPOLECCOB. IPOTEKAOIIHX B MNPHIOBEPXHOCTHOM CJI0€ INTAHETEL

(Huggett, Cheesman, 2002). BOTBIIHHCTBO 3KOTOTO-TEOXHMHUECKHX MPOIECCOB
3aBHCHT OT INOCTYILIEHHA B KaKIyH TOUKY INPOCTPAHCTBA BIarH H CONTHEUHOII
SHEPTHH. HX paclpeleleHHe PErynHpYeTcA VYITaMH HAKIOHAa H 3KCIIO3HLHe
CKI0oHOB. HampapieHHe pacHIpocTpaHeHHA 3aIrPA3HEHHI. IIYTH MHTPAIHH BeIIecTBa.

30HBI €r0 BO3MOJKHOI'0 HAaKOIUIEHHA H CMBIBA ONPEIe/IA0T THIIBL MOP(bO)HEMeHTOB

penbeda leecre ¢ TeM, OyIyUH pe3yIbTaTOM B3aHMOJEHCTBHA 3HIOTEHHBIX H
SK30TCHHBIX IIPOIECCOB, pembedp BEICTYNAeT HHIHKATOPOM TEOTOTHIECKOTO
cTpoerHa TeppHTopHH (Penck. 1924: TepacmmoB. 1959: MemepakoB. 1965:
Vmmes. 1984: Koctenko. 1999: Kytuaos. 2005: ®aopurckui. 2010 m 1p.). B
5Tol CBA3H. HH(QOPMAIHA 0 pelbede IMHPOKO IPHMEHASTCA B HAYKAX O 3eMIe.
HH/KCHEPHBIX H3bICKAHHAX, IPOCKTHPOBAHHH H CTPOHTEIBCTBE.

Bromots Jo 90-x TOO0B IIpomioro BEKa OCHOBHBIM HCTOYHHKOM
KONHTeCTBeHHOH HHGOPMAIHE 0 perbede ABTATHCH TOMOTpadHIecKHe KapThL MPH
aHATH3E¢ KOTOPHIX HCIOOTB30BATCA METOAHMUCCKHH ammapaT MophoMeTpHH pembeda

(Uennor, 1948: Bonkos, 1950: Sirahler, 1956: Mark, 1975: Cumosog, 1998: u aip.).

(Daopunckmii, 2010), aBTropedepar, c. 3

OBINAA XAPAKTEPHCTHKA PABOTBI

ARTY

JbHOCTH ]]pDﬁHE“H.IPeHBeLI) SABIACTCA OOJHHM H3 OCHOBHBEIX IilaKTOpGB.

OMPEICTANMIHX X0T H HANPaBICHHOCTE NPONECCOB. MPOTEKAKIMHEX B IPHIOBEPXHO-

CTHOM CJI0€ MITaHEThL IB HacTHOCTH. ]JEJ'IBECb ABTACTCA OOTHHM H3 (bﬂKTOpOB TI0UB00G-

Ppa30oBaHHA. TaK Kak BO MHOTOM OMNPEIETACT MHKPOKIHMAaTHIECKHE H METEOPOIOTH-

YeCKHE XapaKTePHCTHKH, BIHAKNIHE HA THAPOIOTHYSCKHI H TETIOBOH PeKHM IOUB
(Geiger. 1927: Pomanosa. 1977: KonapaTees H Ap.. 1978). H IpeIIoCBUIKH IaTe-
PaNBHOTO MepeHoca BOAbI H APYTHX BelllecTB BI0Ib 3eMHOH MOBEPXHOCTH H B I0UBE

IB CTe C TEM.

6y:(y1m Pe3yapTaATOM B3aHMOISHCTBHA HTOTEHHBIX H SK30TeHHBIX MIpOnECCOoB. PETb-

mox gefictBeM rpauTanun (Kirkby, Chorley, 1967: Speight. 1974

et BBRICTYIAST HHIHKATOPOM I€0I0THYSCKOT0 CTPOeHHA TeppHTOpHH (Penck. 1924:
Tepacumos, 1959: Memepsakos, 1965; Vmunes. 1984: Kocrerko, 1999: u 1p.). B
3TOl cBA3H, HHGOPMANHA 0 pedbede MHPOKO MPHMEHEASTCA B HayKaX o 3eMie, HE-
JKEHEPHBIX H3BICKAHHAX. IPOSKTHPOBAHHH H CTPOHTETBCTBE.

Jlo 1990-X IT. OCHOBHEIM HCTOUYHHKOM KOJTHUECTBEHHOH HHQOPMALIHH O Peibe-
(e ABIATHCE TomOrpagUIecKHe KAapTEL IPH aHATH3E KOTOPBIX HCIIOIB30BANCA METO-
amdeckHil anmapaT MopdomerpnH (Uenmos. 1948: Bomkos. 1950: Strahler. 1956:

Jesgapuann. 1967; CoapagoHoB. 1975: Uepsakos. 1984; IIupues, 1985: JlacTtou-

KHH, 1987:; CEMOHOB, 1998: B ,:[p.).IKaK COCTaBHAA TACTh KapTOrpadHIecKoro MeTo-

ma HeeregopaHuA (Cammmes, 1955; Bepaant. 1978, 1986) B MaTeMaTHKO-KapTo-
rpadHIecKoro ModenHposaHid (JKykos u ap.. 1980: CepGenrok. 1990). MopdomeT-
PHYECKHE TOIX0IEl NOIYIHIH PaclpocTpaHeHHe B Ie0IOTHH H IIouBoBedeHHH (DH-

1ocopoB. 1960: Pomarosa. 1971: Parrnuan, 1979; Boruasckas, 1981: u ap.).

B cepegure 1950-X IT. B JOTOrpaMMETPHH BO3HHKIO HOBOE HAMPABIEHHE —
nndpoBoe MoxeIHpoBaHHEe penbeda — IepBOil 00IAaCTBI0 MPHMEHEHHA KOTOPOTO

CTano MPOSKTHPOBAHHE U CTPOHTENBCTBO MHHEHHBIX coopyxkeHuit (Miller, Leflam-

me, 1958: KoHoBam0B. 1960)IB paMKax 3TOro HallpaBIcHHA OCHOBHBIMH HOCHTEIA-

B cepemmre 1950-x rr. B (poTorpaMMeTpHH BOSHHKIO HOBOE HAIpABICHHE —
nugpoBoe MOZENTHPOBaHHE pelbed)a — [epBOil 00MACTBI0 MPHMEHEHHI KOTOPOIo
CTaI0 CTPOHTENBCTBO MHHeHHBIX coopykeHui (Koxosamos, 1960), npoektupoBaHue

nopor (Miller. Leflamine, 1958).

MHE HHEGOpPMAIHE 0 pelbede cTalH OHPPOBEIE MoAenH BeICOTEL (IIMB). Hemombsye-

MEIe 1711 pacueToB HH(POBEIX MoIeleil MOPGOMETPHISCKHX XapaKTePHCTHE pelbe-

ba (undpossix Moaenei penbeda, [IMP). ITo Mepe pa3sBETHA KOMIBIOTEPHBIX TEXHO-

Tormit, MHGpPOBOe MOAETHPOBAHHE pelbeda 0GOPMHTOCH B HAYIHYIO THCIHILTHHY.
3

(IToasikoBa, 2020), xuccepranus, c. 7

Ilo Mepe pa3sBHTHA KOMIBIOTEPHEIX H a3pPOKOCMHYCCKHX TEXHOJIOTHI
nH}ppOBOE MOAETHPOBAHHE pembeda ODOPMHIOCE B CAMOCTOATETBHYIO HAYIHYIO
IHCHHILTHHY — TeoMop(pOMEeTpPHIO, IPeIMeTOM KOTOpOH ABIAeTcA KOTHYeCTBEHHOE
MOIETHPOBAHHE H aHATH3 penbedpa 3eMHOH NMOBEPXHOCTH. a TaKKe B3aHMOCBA3EH
MEAKIY penbedoM H IPYTHMH €CTSCTBECHHEIMH H AHTPOIOTCHHBIMH KOMIOHEHTAMH

reocucTeM (Geomorphometry, 2009). VcnokHeHHe 3a1ad HAyIHBIX H IPAKTHIECKHX

HCCITeI0BaHHH, He0OX0JHMOCTh CHH/KEHHA YPOBHA HX Cyﬁl‘:CKTH BHOCTH OIIPeACTHIH /

mepexod OT TPANHIHOHHBIX  MOP(OMETPHUECKHX METOJOB K  IH(POBOMY

MOZIETHPOBAHHIO penbeda (aopraHckHil, 2010).

B ocHoBe COBPEMEHHBIX TeHZ[eHLIPlI:I H MNOOAXOI0B K MNPOBEICHHIO

T€03K0I0THUECKHX HecIenopaHuil B Poccun H 3a pyﬁe’z](on JICKHT. KaK [PABHIIO.

(®aopunckmuii, 2010), ruccepranmus, c. 7-8

IIo Mepe pa3BHTHA KOMIBKTEPHBIX H AIPOKOCMHYSCKHX TEXHOTOTHH, THPPOBOE MOISTHPO-
BaHHE peeret{)a 0¢0P)!H.1DCB B HAYYHYIO IHUCHHIITHHY, IPEIMETOM ROTOPOﬁ ABIACTCA KOTHYECT-

BCHHOS MOICTHPOBAHHE H aHATH3 peabeda 3eMHOIl (MTaHeTapHOM) TOBCPXHOCTH, a TAKKC B3aHMO-

7

cBA3ell MeKIY pebedoM H IPYTHMH €CTECTBEHHBIMHE H AHTPOIIOTSHHBIMH KOMIIOHSHTAMI T€OCHS-
TeM. VelokHeHHE 3alad HAYYHEIX H NPAKTHYECKHX HCCTIETOBAHMI. HEOOXOMHMMOCTH CHIGKEHHA
YPOBHA HX CYOBEKTHBHOCTH H OOECIIEUEHHA BOCTIPOU3BOIMMOCTH OMPEIETHIH TEPEXOT OT TPATH-

UHOHHBIX MOPDOMETPHUSCKHX METOI0B K UHQPOBOMY MOISTHPOBAHHIO pedbeda [252, 60, 202,

108] I3To)xy CII0COGCTBOBATO PasBHTHE (HINKO-MATEMATHUECKOH T€OPHH TomorpadHuecKoil

MOBEPXHOCTH B mo:ae rpaputaunn [350, 161, 438]. B HacToAmee BpeMA UHQPOBOE MOICIHPOBAHHS




(IToasikoBa, 2020), nuccepranus, c. 31:

PEIB€¢) ABIAETCA OJHHM H3 OCHOBHBIX d]ﬂKTGpUB, ONpeIeAIHAX X000 H

HalpaB/I€HHOCTE IIPOLECCOB. NPOTEKAIOMIHX B IIPHIIOBEPXHOCTHOM CJI0€ IITAHETHI.

BONBMHHCTBO 3K0I0T0-TEOXHMHYECKHX NPOLECCOB 3ABHCHT OT IIOCTYIUICHHA B
KaXOyR TOUKY IPOCTPaHCTBA BIAar# H COMHEUHOH JHEPIHH. HX PacOpeacicHHe
PETYIHPYETCA  YIIaMH HakToHa H 3KCTIO3HIHEH — CKIOHOB. HaH]JE)BHEHHC
pacmpocTpaHEeHHUA ‘BZTP}IBHEHHI;‘I. OYyTH MHTPaHH BEMIECTBA. 30HBI €TI0 BO3MOAKHOTO

HaKOIIICHHA H CMBIBA ONPEIEIAIT THIEI MOP(HO3TEMEHTOB petbeda. Tameﬁ; 1bed

ABILIETCA OTHHM H3 (haKTOPOB MOUBOOGPA30BAHHA. TAK KaK BO MHOTOM ONPENETACT
MHKPOKTHMATHUSCKHE H METEOPOTOTHUESCKHE XapaKTePHCTHKH. BIHAKOMIHE Ha
THAPOTOTHYECKHH H TEIIoBoH pekuM mous (Geiger, 1927: Pomanosa. 1977:
Korzmpatses H 1p.. 1978). a Takie NpelNmOCBUIKH IaTepalbHOrO IMepPeHoca BOIBI H
IOPYTHX BEIIECTB B0 3eMHOM IIOBEPXHOCTH H B IOYBE M0 IeHCTBHEM IPAaBHTALIHE
(Kirkby, Chorley, 1967; Speight, 1974).

Bmecre ¢ TeM, OyIyUH pe3yIbTaTOM B3AaHMOJEIICTBHA SHIOTEHHBIX H
5K30T@HHBIX IIPOIECCOB. pelbed BBICTYNAST HHIHKATOPOM TI'@OIOTHYECKOTO
cTpoeHns TeppHTopHH (Penck. 1924: T'epacmmos. 1959: Memepakos. 1965:
Vummes. 1984; Koctenko, 1999: u ap.). B 3Toif cBA3H, HHGopManHs o pembede
IIHPOKO OPHMEHACTCA B Haykax O 3emMile. HH/KCHEPHBIX H3BICKAHHAX.

NPOEKTHPOBAHHH H CTPOHTEIIBCTBE.

(®aopunckmuii, 2010), aBTopedepar, c. 3:

OBIIASL XAPAKTEPHCTHKA PABOTBI

AKTYAIbHOCTB npoﬁ.r[e.\ibI.IPe.ubeq) ABILACTCA OJHHM H3 OCHOBHBIX (aKTODOB.

OompeaeIMHX X0 H HalPpaBJICHHOCTS IMPOLECCOB, IIPOTEKAIOIIHX B IIPHIOBEPXHO-

CTHO!

J10€

HeThI| B ‘IHCTHOCTH,IPCHBECIJ ABIACTCA OJHHM H3 CbﬂKTOpOB TOYBO0OG-

Pa30BaHHA Tak KaK BO MHOTOM ONpeJeldeT MHKPOKIHMAaTHIECKHE H METE0POIOTH-
UeCKHE XapaKTePHCTHKH. BIHAIOMIE HAa THAPOIOTHYECKHH H TeIIOBOH PEAKHM HOUB
(Geiger. 1927: PoManoBa. 1977: KoropaTees H Ip.. 1978). H IPeINOCHIIKH IaTe-
PATBHOTO TIEPEHOCA BOIEI H APYTHX BEIIECTB BAO0TB 3¢MHOM MOBEPXHOCTH H B TIOUBE
mon aefictemeM rpasuTanun (Kirkby, Chorley. 1967: Speight. 1974). BmecTe ¢ TeM.
Gymydn pe3ymIbTaToOM B3aHMOACHCTBHA SHIOTEHHBIX H 5K30T¢HHBIX MPOIECCOB, PEMlb-
ed) BBICTYIIAeT HEIHKATOPOM [e0IOrHYIeCcKOro CTpoeHHs TeppuTopHE (Penck. 1924:
TepacumoB. 1959: Memepakos, 1965: Voummes. 1984: Koctenko. 1999: u 1p.). B
3TOH CBA3H. HH(OpPMANUA 0 pembede MHPOKO IPHMEHACTCA B HayKax o 3edie. HH-

JKEHEPHBIX H3BICKAHHAX. NIPOSKTHPOBAHHH H CTPOHTEIbCTBE.

Cramo KTaCCHIECKHM TIOTOXKEHHE, aT0 pemsed ABTIACTCA
nepepacIpefeTHTENeM TeILTa. cBeTa B Baare (Heyerpyes. 1930): ¢ HEM eme cBA3aH
mepeHoc pacTBopHMBIX coneff (TTomeiHoB, 1934). a Takke THTOTHHAMHUYESCKHX
MOTOKOB, YTO BBIPAKAeTCA, HANPHMeP, B CKOIUVIEHHH B 30HAX AKKYMYIALHH
MeIKOIHCIepCcHEIX JacTHIl mouB (Kosma, 1985: Martz. de Jong, 1990). Pensed Tarske
CYNIeCTBEHHO BIHAST HA I[OTOKH BO3IyXa B MPH3EMHBIX CIOAX aTMocdepr!
(Cummins, 2000: Floors et al.. 2014).

OTH cBoHCTBa penbeha IPH PACCMOTPEHHH MeCTHOCTEH DETHOHATBHEIX (He
IIAHeTaPHEIX) OPOTAAKEHHOCTEH JenalT ero Kak OBl «YIPABILTIONIHMY» MHOTHMH

npsAMeIME (akTopamu cpenst (Iapsrit. 2016)

31

Ilo 1990-X IT. 0CHOBHBIM HCTOYHHKOM KOMHYECTBEHHON HH(OPMAIIHH O Pelbe-
(e ABIATHCH ToTOrpadHIeCKHe KAPTHL, IPH aHATH3e KOTOPBIX HCIIONB30BaICA MeTo-
IJHYeckHil ammapat Mopgomerpur (Uenmos., 1948: Bonkos. 1950: Strahler. 1956:
Jesnapragn. 1967: CoupuioHoB, 1975: Uepssakos. 1984; ITupues. 1985: JlacTtou-
KHH. 1987: CayvomnoB. 1998: 1 1p.). Kak cocTaBHAA 9acTh KapTorpadHIeckoro MeTo-
na HecmenobaHHA (Camumes. 1955: Bepmant. 1978, 1986) H MaTeMaTHKO-KapTo-
rpadrdeckoro MogeanpoBarad (Kykos u ap.. 1980: CepSenrok. 1990). MopdoneT-
pHYECKHE MOIXO0IE! IIOTYIHIH PACIpPOCTpAHeHHE B Te0NIOTHHE H NoYBoBedeHHH (DH-
1ocodob. 1960: Pomanosa. 1971: Panmvan. 1979: Borgancka. 1981: 1 1p.).

B cepennre 1950-X IT. B pOTOrpaMMETPHH BO3ZHHKIO HOBOS HAaIPaBICHHE —
mudpoBoe MOIETHPOBAHHE pembeda — mepBofl 067acTh0 TMPHMEHEHHA KOTOPOTO
CTAlI0 OPOEKTHPOBAHHE H CTPOHTENBCTBO THHeHBIX coopykernil (Miller. Leflam-
me. 1958; KoroBazos. 1960). B paMkax 3Toro HalpaBleHHA OCHOBHEIMH HOCHTEILA-
MH HH(OPMAIHH 0 penbede cTadH HHPPOBEe MoaenH BecoTsl (LIMB), Hemoms3ye-
MbIe AT PacieToB IMHGPOBBIX Mojerell MopdOMeTPHIECKHX XapaKTePHCTHK pelbe-
(a (undposix Mozeneii penbeda, LIMP). [To Mepe pa3BETHA KOMIIBIOTEPHBIX TEXHO-

70rHil, DH(pPOBOe MoJeTHpOBaHHE pembeda o(OPMHIOCH B HAYUHYIO IHCIHILTHHY.
3




(IToasikoBa, 2020), nuccepranus, c. 35-36

XPaHHTBCA B 6a3aX JaHHBIX HIH He3aBHCHMO B BHIE (aliTOBBIX CTPYKTYD.

Brmmote g0 90-X Tr0ZOB MPOIITOr0 BeKa OCHOBHBIM  HCTOMHHKOM
KOTHYeCTBeHHOH HHOPMALHE 0 penbede ABIATHCH ToNorpadHyueckie KapTbl, IpH
aHaTH3e KOTOPBIX HCIOTB30BANCA METONHYCCKHH ammapaTr MopdoMeIDHH penbeda
(Uenuos. 1948: Bomkos. 1950: Strahler, 1956: Mark, 1975: CumonoB, 1998 u 1p.). B
9YACTHOCTH. T4 «PYHHBIX» BBIMHCICHHH MOPQOMETPHYECKHX XapaKTEPHCTHEK
(HampmIMep. KPYTH3HBI CKJIOHOB, TOPH30HTATBHON H BePTHKATBHOH PaCIeHEHHOCTH
H 1p.) H cocTaBIeHHA Mopdomerprdeckux Kapr (Tmmro. 1890: Horton. 1945:

35

(®aopunckuii, 2010), ruccepranus, c. 7—8
[POLECCOB PA3MIMHOIO MACIITAGHOTO YPOBHA. Pedbed) MOKET BBICTYIATh HHIMKATOPOM IEOIOTH-
4eCKOro CTpoeHHsA TeppuTopHE [406. 25, 72. 402, 131. 57 u ap.]. B »Toii cBA3M. KadecTBeHHAd I

KOTHUECTBEHHAA HHPOPMALIHA 0 peTbede MUPOKO NPHMEHASTCA B HAYKaX 0 3emre [412].

Hepnapuann, 1967. Croupumoros, 1975: ITupues. 1985: Jlactoukms, 1987
Axmmerxo. 1990 m ap.). Kak cocTaBHag dacT KapTorpaHIecKOro MeToxa
ucenegosannd (Canmmes, 1955: Bepmaat. 1986) H MaTeMaTHKO-KapTOrpadHIECKOr0
momenmapoBasma  (KyxoB m  ap.. 1980: CepGemrox. 1990). TpaIHIHOHHBIE
nMopdoMeTpHIeCKHe  MOAXOABI  MONYYHIH  IIHPOKOE  PACIPOCTpaHeHHE B
TeONOTHIecKHX HccaemoBaHmix (Bepmant, 1966). B 9acTHOCTH — B TOPHOM
reomerpad  (CoGomeBckmii.  1932). mnpH  moHcke  He)Tera3soHOCHBIX — H
PYIOKOHTPOIHPYIOIEX CIpyKTyp (@mmocodos. 1960: Bomgamckaz. 1981). mma
aHanH3a ONOKOBOH CTPYKTYpHl 3eMHOH kopel (OpnoBa. 1975). mpH H3ydeHHH
cefiemmaroct (Pannman, 1979) u ap.

B cepexmre 1950-x IT. B ()OTOrpaMMETPHE BO3HHKIO HOBOE HAIpPABICHHE —
mHbpoBoe MogeTHpoBaHHE pelbeda — meppoil 061acThI0 NPHMEHEHHA KOTOPOTO
CTao CTPOHTENBCTBO JTHHEHHBIX coopyxeHHi (KoHoBanos. 1960). mpoeKTHpoBaHHe
mopor (Miller. Leflamme. 1958). B pamkax 3T0ro HAmpaBICHHA OCHOBHBIMH
HocHTenAMH HHGopMannH o pembede crann nudpossie mogemn Boicotsl (IIMB) —
JHCKPeTHBIE JIByMepHBIe (YHKIHH BBICOTBI — HCIOTb3YeMble XIA pacvueToB
nudpoBsix  Momenel pemseda (IIMP) — IHCKPETHBIX [IBYMEDHBIX —(YHKUHI
MOPPOMETPHISCKHX XaDAKTEPHCTHE.

Tlo Mepe PA3sBHTHA KOMIOBIOTEPHBIX H a3POKOCMITUECKHX TEXHOTOTHIL,
mabpoBoe  MoZeTHpoBaHHE pedbeda ODOPMHTIOCH B HAYIHYK IHCIHILIHHY,
HPEeIMETOM KOTOPOIf ABIACTCA KOTHYECTBEHHOE MOISTHPOBAHHE H aHATH3 pelbeda
3eMHOIT (I7TaHeTapHOMH) MOBEPXHOCTH, @ TAakKe B3aHMOCBA3SH MeALy peabedoM H
JPYTHMH €CTECTBEHHBIMH H aHTPOIOTeHHBIMH KOMIOHEHTaMH I e0CHCTEM.

VeroxHeHHe 3a0ad HayTHBIX H IDAKTHYECKHX HCCTIeT0BaHHil, HeoOX0IHMOCTh
CHHUKGHHA YPOBHA HX CyOBeKTHBHOCTH H 00eCHeUeHHA BOCHPOH3BOIHMOCTH
ONpeTeTHIN NEPEXO] OT TPATHIHOHHBIX MOP(QOMETPHIECKHEX METOO0B K HH(QPOBOMY
mMozxenHpoBasHie pembeda (Evans. 1972: Komrapes, 1982: Burrough, 1986: Dikau.
1988: Cepbentok, 1990). Dromy cmocoOcTBOBamo — pa3BHTHE  (DH3HKO-
MaTeMaTHIeCKofl TeOpHH TomorpaduIeckoll MOBEPXHOCTH B MNOJE TPABHTALHH

(Krcho. 1973: Ilapsrit, 1991: Shary. 1995).

Bmots 10 90-X roaoB MpomIIoro BEka OCHOBHBEIM HCTOMHMKOM KOMHYECTBSHHON HH(OpPMa-
uH 0 perbede ABIATHCH TONOTpaHUEcKHE KapThl, IPH AHATH3E KOTOPBIX HCIOIB30BATCA METO-
Iudeckuii anmapat MopdomeTpun peaseda [17. 370, 110]. B YacTHOCTH, 114 «PYUHBIX» BEIYHCTE-
HHT MOP(OMETPHUSCKHX XAPAKTEPHCTHR (HAMPHMED, KPYTH3HEI CKIOHOB, FOPH3OHTATEHOMN H Bep-
THKAIbHOH PacICHSHHOCTH H Ip.) H COCTaBICHHA MopQoMeIpHIecKux kapT [125. 319, 158, 458,
35,118, 87. 64 m 1p.]. Kak cocTaBHAA 9acTh KapTorpaduyeckoro Meroxa ucenetopasna [105, 9] u
MaTeMaTHKO-KapTorpaduyeckoro Moieanposanua [40, 108]. TpaaurmoHHsle MOpHOMETPHUSCKIE
[OAXO0IbI MOIYYH/IH IHPOKOE PACHIPOCTPAHCHHE B TEONOrHYCCKEX HCCICIOBAHHAX (CM. aHATHTH-
ueckni 0630p [8]). B wacTHOCTH — B ropHoli reoMeTpun [116]. npu moncke HedTera3oHOCHBIX H py=
ZOKOHTPOIHPYROMHX CTPYKTYp [135. 19]. 114 aHanu3a 6:I0KOBOH CTPYKTYpH! 3eMHOI Kopsl [84],
OpH H3yueHHH cefieMmunocty [96] u ap. B MOUBOBEICHHH TPAIHLUHOHHEIS METOXb MOPHOMETPHE
OpHMEHATHCh, HAPHMEP. 1714 IPOrHO3HOIo KapTorpaHpoBasus ceolicts moussl [101] u mp.

B cepeause 50-X ro1oB Ipomioro Beka B pOTOrPaMMETPHH BO3HHKIO HOBOE HAPABICHHE —
mudpoBoe MoeTHPOBAHHE pebeda [426]. B paMKax 3TOr0 HANPAaBISHHA OCHOBHBIMH HOCHTETAMH
undopMaunn o peabede cradn nudposble Moean Bbicorsl (LIMB) — aHcKpeTHBIC ABYMEpHBIS
(YHKIINH BBICOTHI — HCIOIB3YEMBIE A PACUCTOB HHOPOBBIX Moxeael penbeda (LIMP) — auckper-
HBIX IBYMEPHBIX (GYHKIHEI MOpHOMETPHUECKHK XAPAKTEPHCTHK. IIepBBIMH 00IaCTAMHE MpPHMEHe-
HHA NHPOBOro MOJSTHPOBAHHA pedbedha OBLTH H3TOTOBICHHE pelbedHBIX KApT HA (pe3epHBIX
CTaHKaX ¢ IPOTPaMMHBIM ympasieHneM [454] n mpoektnposanus gopor [383].

TTo Mepe pasBHTHA KOMIBIOTEPHEIX H a3POKOCMHHYECKHX TEXHOIOTHH, UH(DPOBOE MOIETHPO-
BaHne perseda oPopMHIOCH B HAYUHYEO IHCHHILTHHY, MPEIMETOM KOTOPOH ABIAETCA KOTHUECT-

BEHHOS MOJSTHPOBAHHE H AHATH3 peabeda 3eMHOIl (IIAHETAPHOMH) MOBEPXHOCTH, A TAKKE B3AHMO-

cBA3eil MeXKIY peabedOM H IPYTHMH ECTECTBEHHBIMH H AHTPOTIOTCHHBIMH KOMIOHEHTAMH [€0CHe-
TeM. VOIOKHEHHE 3a7ad HAYYHBIX H HPAKTHYECKHX HCCISIOBAHMH. HEOOXOINMOCTE CHIKSHHA
YPOBHA HX CyOBEKTHBHOCTH H OOCCIICHEHIA BOCTIPOM3BOIMMOCTH ONPEICTIIH MEPEXO OT TPaIu-
LHOHHBIX MOP(QOMETPHUCCKHX METOIOB K IM(POBOMY MOICIHPOBAHHIO peabeda [252. 60, 202,

239, 108]. 2ToMY CMOCOGCTBOBATO PA3BHTHE (PH3IMKO-MATEMATHUSCKON TEOPHH TOMOrpadHuSCKOll

[OBEPXHOCTH B Moae rpasutauun [350, 161, 438].]]3 HACTOAIIES BPEMA LHPPOBOS MOASTHPOBAHHE
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peaseda IMHPOKO HCIOIB3YIOTCA IUIA PELICHHA 3a1a9 IeOMOP(hOTIOTHH, IHIPOIOrHH, THCTAHIHOH~

HOT'O 30HIHPOBAHHA, IOYBOBEISHHA, [€O0JOTHH, TSO0OTAHNKH. [IANHOTOIHH, OKeaHorpadHuu, KIH-

(IToasixosa, 2020), tuccepranusi, c. 38-39

B Hacrofmee BpeMa UH(POBOE MONETHPOBAHHE pembeda IMHPOKO
HCTIOTb3YeTCA QLA PElIeHHA 3aJa¥ reoMophOTOrHH, THAPOTOTHH, THCTAHIHOHHOTO
3OHIHPOBAHHA.  TOYBOBENEHHA.  TEOJOTHH.,  Te0BOTAHHKH.  TJIAHOTOTHH.
okeaHorpaHH. KIHMATONOTHH H APYTHX Hayk o 3emme (McCullagh, 1988: Jenson,
1988: Skidmore, 1989; Moore et al.. 1991: Richards et al.. 1993: Felicisimo. 1994;
Zhang, 1994; Pike, 1995: Wood, 1996; HoBakoBckuit 1 ap., 2003; Geomorphometry,
2009: Terrain Analysis.... 2000; Thompson et al., 2001; Mark, 2004; Hugentobler,
2004: Li et al., 2005: Miliaresis. 2006: Demoulin, 2007: Ehsani. 2008: Purves. 2009:
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(®aopunckmii, 2010), nuccepramus, c. 8

BEHHOS MOISTHPOBAHHUE H aHATH3 pEJLE(bE\ 3eMHOMH (lT.'JﬂHCTapHOﬁ) MOBEPXHOCTH. a TAKXKE B3aHMO-

cBA3CH MEKIY Pelbe(OM H APYTHMH SCTSCTBSHHBIMH H aHTPOMOTCHHBIMH KOMIIOHSHTAMH I€OCHC-
TeM. YCIOXHEHHE 3aJad HAyMHBIX H MPAKTHUCCKHX HCCICIOBAHHI, HEOOXOIHMOCTD CHHKCHHA

YPOBHA HX CYOBEKTHBHOCTH H OOGECHEUSHHA BOCIPOH3BOIMMOCTH ONPEIETHIH MEPEXON OT TPATH~

LHOHHBIX MOPHOMETPHUSCKHX METOIOB K LH(POBOMY MOZeTHPOBaHHIO pedseda [252. 60. 202.

239, 108]. DToMy CIOCOBCTBOBATO PASBHTIHE (QH3HKO-MATEMATHYSCKON TEOPHH TONOT PadHIeCKO

HOBEPXHOCTH B TOe rpaBuTanum [350, 161, 43S]IB HACTOANIEE BPEMA UHDPOBOE MOISTHPOBAHHE

Straumann, 2010; Mindr, 2013; Csillik et al.. 2015; Bechet et al., 2016: Valentine et

al.. 2016: Duan et al. 2017) IH?BECTEH TaKKe ONBIT MPHMCHEHHA IH(POBOTO

MOIeTHPOBAHHA pedbed)a MHPH  MOHHTOPHHTE  AZePHBIX  HCOBITAHHI — Ha

penbepa IMHPOKO HCMOTB3YIOTCA ATA PEIICHHA 3a1a4 T¢OMOP(OIOTHH, THIPOIOTHH, AHCTAHIHOH-
HOTO 30HIHPOBAHHA, TIOYBOBEICHHA, T€ONOTHH, T€O00TAHHKH, [IALHOTOIHH, OKEAHOTPAGHH, KIH-
MATOTOTHH H JPYTHX HAayK O 3eMiIe — cM. aHATHTHYeCKHe 0030pkl [377, 164, 389, 140, 269. 163] u

MoHorpaduu [259, 461, 361, 82, 294].




(IToasikoBa, 2020), nuccepranus, c. 39—41

(®aopunckuii, 2010), ruccepranmus, c. 17-18

1.4.2. MeTo 5l MOTyYeHHs HH(POBEIX MoJerneil pembeda

LIMP MOTryT OBITh NOTYY€HB! PA3THYHBIMH HA3EMHBIMH, JHCTAHIIHOHHBIME H
KamMepaabHBIMH METOIaMH. CPeTH KOTOPBIX BBIIEIAITCA CIeTyIomHe:

- TpaIMIHOHHBlE HAa3eMHBIE TOHOrpadHYecKHe CheMKH  (HAIpHMED.
TaxeoMeTpHdeckHe) (Boifko. 1980). B pesymsraTe TakHX CBEMOK MOIYYaroT
JeTanbHEIe H KpynHoMacmTabHble [[MP HeGOMBIIHX yIaCTKOB MECTHOCTH.

- Knnematmaeckad GPS-chemka. ITo3BoiAeT B pealbHOM peKHME BPeMEeHH
CO31aBaTh JOCTATOYHO TOYHBIE KpymHoMacmrabHele H getanshble [IMP (IlaHEH,
Temsman, 1997: Clark. Lee, 1998: ®mopurckuit, 2009). IIpH 3TOM HCHOMB3YIOTCA
CHOYTHHKOBAA CHCTEMA IT10GATBHOTO NO3HUHOHHPOBAHHA H GPS-IPHEMHHK. 0GEITHO
YCTAHABIHBAEMEIH Ha BeslexoZe. Ilo Mepe JBHKEHHA Be3gexola, B
ABTOMATH3HPOBAHHOM DPE;KHME IPOH3BOIHTCA PErHCTPANHA TPeX KOOPAHHAT KakI0H
Toukn ITMP. Kunematuueckas GPS-cheMKa CO30aeT YCIOBHA M4 ONEPATHBHOIO H

3KOHOMHYHOTO DEMEHHA MHOTHX MeTalbHBIX H KPYNHOMAaCMTAOHBIX 3amad C
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Henok3oBaHEeM IIMP — TaM. TJe paHee 3TH pPelleHHd 3aMelIATHCh OTHOCHTEIbHOH
TPYZ0EMKOCTREO ~ HA3eMHBIX  TOHOrpagHUecKHX CBhEMOK B  TPATHIHOHHOM
HCIIOTHEHHH.

- AHalOroBsle H HHQPOBEIE MeTos! cTepeopoTorpammerpun (ITopIHOBa,

1975: JloGaros. JKypkus, 1980: Jensen. 1995). nospoasromue cIpouts [IMP Ha
OCHOBE CTePEONaph! AHCTAHIHOHHBIX H300pakeHHIl (IPEHMYIIECTBEHHO. a’po- H
KOCMOCHHMKOB). B mocmenmeM cioydae MOTYT —HCIONB30BaThCA — PA3THYHBIC
mratdopysr: SPOT (Gugan. Dowman. 1988). Landsat MSS (Franklin. 1987). NOAA
AVHRR (Akeno, 1996), ASTER (Welch et al., 1998). Tkonos (Toutin, 2004) u ap.
CtepeodoTorpaMMeTPHIECKHE METOMBI MOTYT HCIIOIB30BATECA B [€0IKOTOTHIECKEX
HCCTeTOBAHHAX J714 cocTapIeHHA LIMP B IHPOKOM IHANA30HE MAcmMTal0B.

- PajnonokanuoHHas HHTepdepomerpHda. ITozBomger momxydats LIMP mo
JAHHBIM PaTHOTOKAIHOHHON CheMKH ¢ HCIOIb30BAHHEM PAaJapoB C CHHTETHUECKOH
anepTypHOH pemetkoil (Zebker et al.. 1994). C momompo 3Toro meroga OBLIH
MOCTPOCHBL. B TAaCTHOCTH, cpeaHeMacmrTabHas [IMP SRTM 114 3HAUHTEIbHOH JacTH
cymu 3emmn (Rabus et al., 2003: Farr et al., 2007). IIMP Ha OCHOBE JAaHHBIX
PAIHONOKAIHE ~MOTYT HCIOTH30BAThCA B CpeJHe- H  MeTKOMACIITAGHBIX
TE03KOTOTHIECKHX HCCIeT0BAHMIAX.

- JlasepHoe  CKaHHpoBaHHe. IIIHPOKOE  pacIpOCTpaHEHHE  IHIAPHBIX
@3pOCheMOK OCYIIECTBHIO TMPOPEIB B CO3TAHHH KPYMHOMACIITaGHBIX H AeTaTbHBIX
IIMP cymm (Wehr. Lloyd. 1999: Atkinson. 2006) 1 MexnxoBommit (10 -60 ) (Finkl et
al.. 2005). Xors OO CHX IOp YOOBICTBOPHTEIBHO He PEIICHBl HEKOTOPHIE
MeTOIHTIeCKHe BONPOCH., THIApHAA a3pOCheMKa CO37TaeT YCHOBHA A4 GBICTPOrO
pEINEHHA KPYNMHOMACHTAOHBIX 3aZadl Te0IKONOTHH ¢ HCMOTb3oBanHeM LIMP

(Cennparos. 2011).

1.1.1 MeToas! mo.IyueHHS UAPPOBLIX Mo1eTell BHICOTHI

IIMB MOTyT OBITH MOTYYEHBI PA3THYHEIME HA3EMHBIMH, JTHCTAHIHOHHBIME H KAMEePATbHBIMH
METOZAMH, CPSIH KOTOPBIX BHIACTAIOTCA CIICAYIOMIHE:

- TpaIMuEOHHBIC HA3eMHBIC TONOrPaHYCCKHE CBEMKH (HAIpHMEp. TaXCOMETPHYCCKHE)
[12]. TlomyuernsIe B pe3syTBTATE STHX CBEMOK ACTATBHBIC H KpyNHOMacmTabHsle [IMB HeGomsmux
YUACTKOB MECTHOCTH MOTYT HCIIOTB30BAThCA B IOUBEHHEIX HCCIEIOBAHMAX,

— Kunemarnueckas GPS-cpemka. I103B0ACT B peabHOM PEXKHME BPEMEHH CO31aBaTh J0C-
TAaTOYHO TOYHbIC KpymHOMacmTabHble H aetamsrble IIMB [86. 223]. Tlpu 3ToM HCmoabsyroTCA
CIYTHHKOBAsA CHCTEMA IMOOATHHOrO MO3HIHOHHPOBaHHA W GPS-mpHeMHHK, OOBIUHO yCTAaHABIH-
BaeMBIi Ha Be3zexozne. [1o Mepe ABMKSHHA BE3AeX0Aa, B ABTOMATH3HPOBAHHOM PEKHME NPOH3BO-
JUTCA PETHCTPAIHA TPEX KOOPAHHAT Kaxoi Touxu [IMB. Kunematnueckas GPS-cpemxa cosgaet
YCAOBHA IUIA ONCPATHBHOTIO H 3KOHOMHYHOI'O PCIICHHA MHOTHX ACTATBHBIX H prﬂHOMaCmTﬂﬁHle
3aJa4 NOYBOBECACHHA C HCIIOJIb30BAHHEM HMP — TaM, TI¢ paHEE 5TH PCIICHHA 3aMCITATHCh OTHO-
CHTCIBHOH TPYAOCMKOCTBIO Ha3CMHBIX Tonox‘paq)mecmx CBCMOK B TPATHIHOHHOM HCIIO/THCHHH.

— Amnamnorossle H IH(POBEIE METOAEI cTepeodoTorpammerpun [93, 68, 333], nozsonaromue

ctponTs LIMB Ha 0cHOBe cTepeomaphl AHCTAH H300p il (IpeHMYIICCTBEHHO, a3po- H
KOCMOCHHMKOB). B mocaeaseM ciydae MOIyT HCHOAB30BaTheA pasiHuHble IIardopms: SPOT
[306]. Landsat MSS, NOAA AVHRR [174]. ASTER [486], Ikonos [467] u mp. Crepeodororpam-
METpHYECKHE METOIBI MOIYT HCIIOIb30BAThCA KAK B IIOUBOBEACHHH, TAK H B I€OJOTHH [UIA COCTAB-

aenua [IMB B IHpPOKOM JHANA30HE MACIITA0O0B. B CBEPXIETATBHBIX NMOIEBBIX H TaBOPaTOPHEIX

TOYBEHHO-3PO3HOHHBIX (mpu pasp nH [IMB nopAanka HECKOIBKHX MHLTHMET-
POB) IPHMCHASTCA Ha3eMHaA cTepeodoTochemka [479, 309].

- PammonoxanHosHas meTepdepomerpus. [Tossonser momydars IIMB mo gaEHBEM pammorno-
KalHOHHOM ChEMKH ¢ HCTIONb30BAHNEM PATapOB ¢ CHHTETHUECKOH amepTypHoii pemetkoii [501]. C
TOMOIIBIO 3TOTO METOAA OBLTH MOCTPOSHEI, B HACTHOCTH, II00ATBHAA MeTKoMacmTadmas LIMB
Berepnr [409, 288] u cpenmemacmTatmas [IMB SRTM 114 3HAUHTEIRHON WacTH cymH 3emn
[416, 258, 455]. [IMB Ha OCHOBE JAHHBIX PAIHONOKALHH MOIYT HCIIOIB30BATBCA B CPEIHE-
MAacIITaOHBIX TOYBEHHBIX H B CpeaHe- H METKOMACIITAOHBIX [E€0IOTHYSCKAX HCCICAOBAHHAX.

- I

3 CKaHHp IlTupoxoe pacmpocTp THIAPHBIX a3POCHEMOK OCyIIEcT-
BHIIO IPOPBIB B CO3AAHAH KPYIHOMACINTAOHBIX H AcTanpHBIX LIMB cymn [483, 363] n MenxoBozxmii
(mo -60 ») [263]. XoTs 10 CHX MOP YHOBIETBOPHTENBHO HE PEMICHE! HEKOTOPBIE METOIHYECKHE BO-
TIPOCHI (B YACTHOCTH, 3 peKTHBHAA QHIBTPANHA BRICOKOYACTOTHOTO ImyMa [357]), manapHas aspo-

CHEMKA CO37aeT YCIOBHA ANA OBICTPOro p Kp) TAaOHBIX 33744 IO TeHHA H

T€OIOTHH ¢ HCHOIb30BAHHEM I.IMBIC IIOMOIIBIO CILTHHKOBOM JIa3¢pHOH aIbTHMETPHH OBLIH CO-

CTaBICHEL B YacTHOCTH, [VIobaibHaA MelkoMacmTaoHas [IMB Jlysst [448, 505] i cepra rnobams-

17

HBIX CpefHe- H MeaKoMmacmTabuex [IMB Mapea [449, 447]. Takue [IMB MOryT HCHOTB30BATECA B

TCOIOTHICCKHX (nnaﬂe'ronorwiecmx) HCCICA0BAHHAX CPEAHET O H MEIKOTO MaciuTada.

- T'mapomnokanna. IIpHsensercs A1d cocTaBleHHa LIMP gHa Bojoemos (Hall,
1996: Jakobsson et al., 2008).
- CoyTHHKOBaf PAJHOTOKALHOHHAA —AaTbTHMeTpHsA. IIpHMeHATach A1a

cocTaBrerna [IVP 1Ha okeados (Dixon et al.. 1983: Sandwell. Smith. 2001).
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- Tuaponoxamms. Ipuverserca a1 coctasnerna [IMB ama Bozoemos [308, 328]. Taxue
1IMB MOTYT HCIIONB30BATECA B CPe/IHE- H MEIKOMACIITAOHEIX [€0NOTHYECKHX HCCIEI0BAHMAX.

— CmyraEKOBaA PaaHOJIOKALHOHHAA AIbTHMETpHA. [IpHMenAnacs ma cocrasaenna LIMB

1Ha okeaHos [240, 43 0].IC TOMOIIBIO 3TOro MeTona (o JaHHBIM cIyTHHKOB Seasat, Geosat m ERS-

- OungpoBKa FOPH3OHTATEIT TOTOrPaGHIECKAX KApT PA3THIHOTO MacmTada ¢
HCNOTH30BAHHEM PYUHBIX JHTHTAN3eDOB H CKAHHPOBAHHA C MOCIeTYIONIHM
MAaIIHHHBIM pacrosHaBaHHeM (XamyrHH H Ip.. 1992: Eklundh, Martensson, 1995).
STOT MeToZ OBLT OCHOBHBIM IIPH CO3JaHHH HalHOHATbHRIX IIMP CIIIA. Kanair H
gpyrux crpar  (Digital.... 1993: Canadian.... 1997). IIMP ama CeBepHOro
Jlegosutoro okeana IBCAO (Jakobsson et al. 2008) H omHCaHHA CYIIH B
rnodanshbix [IMP 3emmmm GTOPO30, GLOBE u ETOPO2 (GTOPO30.... 1996:
Global Land.... 1999: ETOPO2.... 2001). IIMP. moIy4cHHEIC JaHHBIM CIOCOGOM.
MOTYT NpPHMEHAThCA A peleHHA CcpelHe- H MeIKOMacmTabHBIX —3adad

T€03KOTOTHH.

1; kaTEGPOBKA MPOBOIHIACE TIO JAHHBIM [HIPOTOKANHH) GBLIA NOMYYCHA GATHMETPHA A [7I0-
Gansroli [TMB ETOPO?2 [251]. Takue IIMB MOTyT HCHIOIB30BAThCA B METKOMACIITAGHBIX T€0I0-

THYECKHX HCCIEAOBAHHAX.

- AspodoTocheMka. B TOM UHCIE ¢ OeCIHIOTHBIX TeTaTelbHBIX amIapaTos.
MoskHo c037aBaTh HHQPOBEIE MOASTH MECTHOCTH IOKATBHBIX TEPPHTOPHH 114
pemreHnA "acTHBIX 3agad ([Tomaxosa, 2010: [Tomixkosa. Todapos, 2011: Ionikosa,

Todapos. 2012; Iomakosa u ap.. 2013).

— Oundposxa ropusonTane TomorpadHICKHX KapT PAsIHIHOrO MacITaba ¢ HCMOIB30BA-
HHEM PYYHBIX IHTHTai3¢POB H CKAHHPOBAHHA C OCICAYFOIIHM MAIIHEHBIM pacmosHaBanneM [154,
245]. Dr0T MeTOn GBLT OCHOBHEIM TIPH CO37aHHH HanHoHaTbHBIX [TMB CIITA, Kamame: u apyrax
ctpan [238, 208], IIMB aua Ceseproro Jlenosutoro okeana IBCAO [328] u onmcanus cymu B
raobamsHbx [IMB 3emau GTOPO30, GLOBE u ETOPO2 [305, 298, 251]. IIMB, noqyueHHsIe

JaHHBIM CIOCOOOM, MOTYT NPHMCHATBCA V1A PEIICHHA CPEAHE- H MEIKOMACIITAOHBIX 3aiad MOd-

| RORCIICHNA M [COIOLIN

Bmoup €Tona cocrabiacnma LIMB TpPH POBEIACHHH MOYBCHHBIX H [COMOTHYCCKHX pan’r 3a:

BHCHT OT psAza (aKTOPOB: pasMepa H3ydaeMoil TEpPHTOPHH, TPEOYEMBIX paspemarolmeii cnocobHo-
CTH, HEOOXOXUMOI! TOUHOCTH HCCIEZOBAKMA, TOTHOCTH H PA3PEIICHIA IPYTHX (OUBSHHBIX, TE0TI0-

THYCCKHX, reotbﬂan‘:ecm H l'lp.) KapT H MaTCPHATOB, a TAKAKES CTOHMOCTH COCTAaBICHHA mVIB.

BreGop MeToga c¢ocTaBIeHHA L[IMP IpH MNPOBEICHHH Te0IKOTOTHIESCKHX
HCCTENOBAHHH 3aBHCHT OT pAga (akTOPOB: pasMepa H3YUaeMOil TEPPHTODHH,
TpebyeMoi paspemaromeil cIocOGHOCTH, He00X0IHMOH TOUHOCTH HCCIeJOBAaHHA, a

TaK/Ke CTOHMOCTH cocTaBnenns ITMP.




(IToasikoBa, 2020), nuccepranus, c. 4145

(®aopunckuii, 2010), nuccepranmus, c. 4548

1.4.3. OmHGKH H TOYHOCTH IH(POBOTO MOASTHPOBAHHA Pelbeda

II3y4eHn0 PasTHYHBIX acTIeKTOB TOUHOCTH I[IMP ymemfeTcd MOBEIMICHHOE

BHHMaHHE C MOMEHTa BO3HH undposoro Moze. penbeda (Fisher,

Tate, 2006). Bo MHOIOM 3TO CBA3aHO C TEM. YTO OIHOKH OH(POBBIX MOTeTeil
MOPQOMETPHIECKHX ~XAPAKTePHCTHK BIHAKT HA TOYHOCTH H OOBEKTHBHOCT
pPe3yTBTaTOB  HCCICTOBAaHHH H  MOICTHPOBAHHA TPHPONHEIX —MPOIECCOB €
HCIOTh30BaHHEM HH(ODPMAIHH 0 pembede 3eMHoiT moBepxHOcTH (Desmet. 1997: Van
Niel et al., 2004: Erskine et al.. 2007).
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1.2 OmndKE H TOYHOCTH NHPPOBOro MOTIHPOBAHNS peabeda

Isyuennro pasaHIHBIX acnekTos TounoctH LIMP yaeaaerca ¢ Mo-

MEHTA BO3HHK dp 0 MOZETHp P

da [265]. Bo MHOroM. 3T CBA3AHO ¢ TeM.
uTO OMHOKH UHGPOBBIX MOAETeH MOPHOMETPHUECKHX XAPAKTEPHCTHK BIAHAOT HA TOYHOCTD H 065~
SKTHBHOCTD PE3yTBTATOB HCCACIOBAHHI H MOISTHPOBAHHA MPHPOIHBIX, B TOM WHCIE — MOUYBSH-
HBIX, IPOLIECCOB ¢ HCTIOTB30BAHMEM HHPOPMALHH 0 peabede 3eMHoi noBepxHOCTH [237, 473, 250].
Kpowme Toro. HekoTOpble OomuOKH. BosHHKaomue B [IMP, KPHTHYHBI 114 T€OTOTHIECKHX IPHTO-

eHHI MHpPOBOrO MOISTHPOBAHHA peTbeda. TaK KAK MPHBOIAT K OOPA30BAHHIO apTe)aKToB —

JIOKHBIX 37€MEHTOB perefba.I('pe:m HHX BBLISTIAIOTCA TPH KIACCA OIMHOOK. MPHUYHHOMN KOTOPBIX

Kpome Toro. HeKOTOpkle OMHOKH. BO3HHKaoomue B LIMP. KpHTHYIHBI A71A
TEONOTHIECKHX TPHIOKEHHH NTHOPOBOrO MONETHPOBAHHA pembeda. TaK Kak

TIPHBOIAT K 00Pa30BAHHI0 apTe(hakTOB — TOKHBIX 3TeMEHTOB pelbeda.

Tourocts ITMP 3aBHCHT OT THIIA pelbeda, MeToda MOTyUeHH, THIIA CETKH H
paspemerns [IMP (Isaacson. Ripple. 1990: Li. 1994: Hunter. Goodchild, 1995).
W. Rieger (Rieger. 1996) npennokui cneayiomyso k1accadurannio omudox ITMP:

- HH3K0YaCTOTHBIC CHCTEMATHYSCKHE OIMHGKH, BOHHKAKIIHE, HATIPHME. H3-
32 OIHGOK OPHEHTAIIMH CHHMKOB IPH CTePe0)OTOrpaMMETpHUECKOi 0GpadoTke.
OTH OmHOKH BaKHBI 1T1 KOPPEKTHOTO IIPOBEJEHHA COBMECTHOro aHammH3a LIMP m
JIAHHBIX THCTAHIIHOHHOTO 30HIHpoBaHHA (Gessler et al., 1995).

- CpeIHeJaCTOTHBIC CHCTEMATHUSCKHE H CIydailHble OMHOKH. CBA3AHHEIC.
HamDEMEP. ¢  OMHOKAMH  CTepeoOTOTDAMMETPHUSCKHX — H3MEDSHHH — H
HHTEPNOAIHH. DTH OMHOKH HaHOoNee KPHTHYHBI 1M1 HCHolb3oBaHHA L[MP B
TEOTOrHIECKHX H Ie09KOTOTHIECKHX HCCIeTOBAHHAX.

- BBICOKOUACTOTHBIE CIydaiiHble OIMHOKH (IIyM). CBS3aHHBIC, HAIPHMeEp, C
JedeKTaMi CHHMKOB H HeCTaGHIBHOCTBIO CEHCOPOB.

TounoCTh IMP, COCTaBICHHBIX c TIOMOIIBI0 TPaIHIHOHHBIX
TOmOrpadHIecKHX METOJ0B H KHHEMATHIeCKOH GPS-CheMKH. CYIIECTBEHHO 3aBHCHT
OT CHCTEMATHYECKHX HHCTPYMEHTATBHBIX OITHGOK H CIyYaliHEIX OIIHGOK OIlepaTopa.

Ha TOYHOCTH IIMP. COCTaBIIEHHOH TOCPEACTBOM
CTepeoOTOrPaMMETPHIECKHX METONOB. BIHAKT cIeAyrmue pakropsr (BoGup m
ap.. 1974: Axosenkuit, 1994: Hunter, Goodchild, 1995):

- CoyvaiiHBle H CHCTEMATHIECKHE OITHGKH OIlepaTopa;

- CHCTeMATHYECKHE H CIydailHbIe HECTPYMEHTATBHBIC OMHGKH:

- TIPOCTPAHCTBEHHOE Pa3PEIICHHE CHHMKOB. 3aBHCAINCE IPEHMYIIECTBEHHO

OT XapaKTePHCTHK KaMePHI HIIH CeHCopa:

- BepTHKaIbHOS CHHMKOB, TIPEAMYMIECTBEHHO OT
OTHOIIEHHA Ga3HCa CBEMKH K BBICOTE:
- Hammdie CHe/KHOTO H PACTHTETBHOTO MOKPOBOB, a TaKAe 00Ma9HOCTH:

- Tun penbeda:

ABIACTCA:

— Urropuposanue c1eacTauii Teopemsr Koteasanrosa (moapasa. 1.1.3):

— Ssnenne 'm6oca:

— Omuérm THCKPETH3AMMH.

B 1amHOM pa3dene MPHBOIHTCA 0030p MCTOUHHKOB ommook B IIMB. ommcaHsl HEKOTOpPBIE
METOIB! OlleHKH TouHOCTH LIMB. paccMOTPEHBI IPHUYHHE! H IIPOABICHIE TPEX YKA3aHHBIX KTaCCOB
omuoox IIMP. o6cy:kIar0TcA MPAaKTHISCKHE IyTH OOPBOBI ¢ HUMH. B KoHIe pa3aena paccMaTpH-
BACTCA BOMPOC BO3MOKHOTO BIMAHHA BHYTPCHHHX CBOHCTB OMEpaTOPOB JOKATBHBIX MOPHOMETPH-
UECKHX XapaKTEPHCTHK Ha obpasopanne B LIMP IuHEHHBIX apTe(aKTOB ¢ OPTOTOHATBHOMN H AHATO-

HaTbHOM OpHeHTamuel. MaTepHats! pasaena IyGIHKOBATICH B CTAThAX asTopa [269, 272. 273].

1.2.1 HcTOYHHKE OMHGOR B NHPPOBLIX MOIEIAX BBICOT

Tousocte LIMB 3aBuCHT 0T THHA penseda. MeToxa momyuerns LIMB. tama ceTkn u paspe-
menna LIMB [326. 360. 324]. W.Rieger [423] npeatoxu creayromyto K1accHPHKALMIO OMHOOK
1IMB:

— Hu3KOYACTOTHBIC CHCTEMATHYCCKHE ONIHOKH, BOSHHKAIOIIHE. HANPHMEp, H3-33 ONIHOOK
OPHEHTAIIHH CHHMKOB IIPH CTEPEO(OTOrPaAMMETPHIESCKOH 00padOTKe. ITH OMHOKH BAKHBI 1IA
KOPPEKTHOTO IPOBEICHNA CoBMecTHOro aHaTisa LIMB u 173 [269].

— CpeIHEYaCTOTHBIE CHCTEMATHYSCKHE H CIIyYaifHBIC OINMOKH. CBA3AHHBIC. HANPHMED. <
OMHOKAMH CTEPEO()OTOrPAMMETPHUSCKIX H3MEPEHHI H HHTEPHOIALHE. JTH ONIMOKH HaHOOTES
KPHTHYHBI 1711 HCIOIp30BaHHA [[MB B IOYBEHHBIX H I€OIOTHUESCKHX HCCIEIOBAHHAX.

— BBICOKOYACTOTHBIC CTyJaliHBle OMHOKH (IIYM). CBA3QHHBIC, HANPHMEp. ¢ IdedeKTaMu
CHHMKOB H HECTAOHIBHOCTBIO CEHCOPOB.

Tousocte [IMB. COCTABICHHBIX ¢ IIOMOIIBI TPAXHIHOHHBIX TOMOrPAQHISCKHX METOIOB H
KHHEMATHIECKOH GPS-ChbeMKH. CYIIECTBEHHO 3aBHCHT OT CHCTEMATHYSCKHX HHCTPYMEHTATBHBIX

OIMHOOK H CTYIANHEIX OIIHGOK ONEPaTopa.
45

- KawectBo wm306paskeHHA. 3aBHCANEE OT JHCTOPCHH KaMephl —HIH
VCTOHYHBOCTH CeHCOPA, KPHBH3HBI 3eMIH. arMochepHoit ped) pakIHH, cTaGHIBHOCTH

omuGoK TpaHcd i mpH

GopTa. 06paboTKH H300]
TEOMETPHISCKOH KOPPEKIHI H p.

TIpn  HCHOMB30BAHHH — METOXOB  UH(POBOIl  CcTepeod)OTOrpaMMeTpHH.
OmHAGOYHEIE H3MEPEHHA MOKYT COCTABIATE OT 5 A0 20% ofmiero UHCIa H3MEPEHHEH
BBICOTBI, B 3aBHCHMOCTH OT KadecTBa CHHMKOB (AKoBemlkHi., 1994). ITodHOCTbIO
ABTOMATH3HPOBAHHAA HH(POBasA (hoTOrpaMMeTpHIecKan oGpadoTka cTepeomap (Ge3
TOCIEeAYIONEro peJakTHPOBAHHA), KaK IIPaBHIO. NPHBOAHT K IHomydeHHI0O LIMP.

KOTOphle HMEIT Golee HH3KYK TOUHOCTh. IO ¢ IIMP, nom

TPaJHIHOHHBIMH MeToJaMH cTepeodoTorpammerpun (Gong et al.. 2000). IIpu 3ToM
KagecTBo IIMP CYIIECTBEHHO 3aBHCHT OT METONA CBEMKH. Tak. a3POCHHMKH MOTYT
GBITh HCMOTB30BAHBI ATi cocTaBleHHsa IIMP B MHPOKOM AHANA30HE MAacmITaGoB.
MMannple  SPOT MOKHO NPHMEHATH ATA TNOIYYeHHA JOCTAaTOYHO TOYHBIX
kpynHoMacmTaGHbIX [IMP He3aneceHHBIX CIaGOXOIMHCTBIX TepPHTOPHI (Sasowsky
et al., 1992; Bolstad, Stowe, 1994). IlpumenerHe cTepeomap NOAA AVHRR u
Landsat MSS MoKeT 0GeCIeUHTH BePTHKAIBHYR TOYHOCTH  H3MEPEHHI.
COIOCTABHMYO JTHIIb C TOYHOCTBO KapThl MHpa (Akeno. 1996).

Tourocts ITMP. MOTYYeHHBIX ITyTeM Ja3ePHOT0 CKAHHPOBAHHA., 3aBHCHT OT
XaPaKTePHCTHK CEHCOPA, CKAHHPYIOMIEH CHCTEMBL CHCTEMBI IO3HIHOHHDOBAHHA H
ODHEHTAIIHH Ha GOPTY. CKOPOCTH H BEICOTHI NOTETA. H ()H3HYECKHX XapaKTEPHCTHK
cKkaHHpyeMoil moBepxHocTH (Huising. Gomes-Pereira, 1998; Wehr, Lohr. 1999).
CHCTeMaTHIeCKHE OMHOKH IPH Ta3ePHOM CKaHHPOBAHHH HAXOIATCA B THANIA30HE OT
5 oM A1 MIOCKHX YYacTKOB C TBEPABIM MOKPHITHEM A0 200 M 1A yJacTKOB €
TPABAHHCTBIM H KyCTADHHKOBEIM IIOKPOBOM. @ CIy<aifHbIe OIMHOKH — B JHANIA30HE OT
10 oM A7A BHIMOTOKEHHBIX YIacTKOB A0 200 cM A14 XOIMHCTOH MECTHOCTH
(Huising. Gomes-Pereira, 1998).

Toumocte  ITMP. MOTyYeHHBIX C  HOMOMBIO  PaAHOTOKAIHOHHOH
HHTep pepOMETPHH, 3aBHCHT OT XapAaKTEPHCTHK Pafapa, THIIA penbeda i HIHIECKHX

XapaKTePHCTHK CKAaHHPYeMoii moBepXHocTH (Jarvis et al.. 2004: Falomi et al., 2005).

Ha Tourocts IIMB. coCTaBIeHHOIN MOCPEACTBOM CTEPEOYOTOrPAMMETPHISCKEX METOIOB.
BIHAIT creyromue daxTopsr [11. 3. 324]:
— CayvaifHBIC H CHCTEMATHUYECKHE OIMHOKH OIEpaTopa:

— CHeTeMaTHUCCKHE H CIIyYaiiHbIC HHCTPYMEHTATBHbIC OMIHOKH:

— IIpoCTPaHCTBEHHOS | TPEHMYIIECTBEHHO OT XApaKTepH-

CTHK KaMePBI HIH CEHCOpa:

— BepTuKaTbHOE paspelIeHHE CHHUMKOB. 3aBHCAMIEE IPEHMYIIECTBEHHO OT OTHOMICHHA 0asH-
Ca ChEMKH K BBICOTE:

— Hammume cHEKHOTO H PACTHTEIBHOIO IOKPOBOB. & TAKAS 00JATHOCTH:

— Tun pemseda:

— KauecTBo H300pakeHHA. 3aBHCAINEE OT THCTOPCHH KaMEPHl HIH YCTOHUHBOCTH CEHCOpA.
KPHBH3HBL 3eMH, aTMocdepHOH pepaKUHH. CTAOHIBHOCTH GOPTa, OOPAOOTKH H300PAXEHHA,
omHOoK TpaHc(hOPMHPOBAHHA H300PAKEHHA IPH KOPPEKIHH T€OMETPHYECKOH JHCTOPCHH H IP.

TIpu uemo. 1H METOI0B it cTepeoOTOrPaMMETPHH, ONIHGOUHBIEC H3MEPEHHA

&

MOJKET COCTABAATH OT 5 10 20% 0OImero uHcTa H3MEPEHHI BBICOTHL. B 3aBHCHMOCTH OT KauecTBa

%

crmvkos [3]. TTonHoCTBIO aBTOMAT doTorpaep:

obpaboTka cTe-
peomap (0¢3 MOCTEIYIOWETO PEAAKTHPOBAHIA). KaK MPABIIO. NPHBOIHT K momydcHuro LIMB. ko-
TOpBIC HMEIOT ©0JICe HH3KYIO TOYHOCTH, MO CpaBHCHHIO ¢ LIMB. monydeHHBIMHE TPAIHUHOHHBIME
MeTozamu cTepeodotorpamyetpun [301]. Ilpu sTom. kauectBo LIMB cymecTBeHHO 3aBHCHT OT
MeToza cheMKH. Tak. a3pOCHHMKH MOTYT OBITh HCMOTB30BAHBI 14 cocTaBIeHnA LIIMB B mmupoxoM
anamasone Macmrtados. Jannble SPOT MOKHO NPHMEHAT 1A MOTYYCHHA JOCTATOUHO TOUHBIX
xpynHoMacmTadHbx [IMB (mampmmep. 1: 50 000) He3aneceHHBIX CTAGOXOIMHCTBIX TEPPHTOPHEL
[431. 198]. TIpuverenne crepeonap NOAA AVHRR u Landsat MSS MOXKET 00eCICUHTS BEPTH-
KaIbHYIO TOYHOCTb H3MEPEHHII. COMOCTABHMYIO THIIb ¢ TOYHOCTHEO KapThl Mupa [174].

Tourocts IIMB. HOTyYeHHBIX MyTEM Ja3€PHOTO CKAHHPOBAHHA. 3aBHCHT OT XapaKTEPHCTHK
Ce€HCOpa. CKaHprlOmelvl CHCTEMBI. CHCTEMBI MO3HUHOHHPOBAHHA H OPHEHTALIHH Ha 60pTy CKOpo-
CTH H BBICOTBI [I0/IETA. H (DH3UUCCKHX XAPAKTCPHCTHK CKAHHPYeMOH moBepxHOCcTH [323. 483]. CHe-
TeMATHYCCKHE OMHOKH IIPH IA3¢PHOM CKAHHPOBAHHH HAXONATCA B AMANA30HE OT 5 CM A II0-

CKHX YUaCTKOB C TBEPIBIM MOKPBITHEM 10 200 CM 11 YIACTKOB C Tf

TBIM H KyCTApHHK 1
TIOKPOBOM. a CITydaifHEIC OMHOKH — B IHAMa30HE OT 10 M 1714 BRIMOTOKEHHBIX yUacTKOB 10 200
©M U1 XOIMHCTO# MecTHOCTH [323].

Tousrocts IIMB. MOTyueHHBIX ¢ IOMOMBI PATHOTOKAHOHHON HHTEPDEPOMETPHH, 3aBHCHT

OT XapakTEPHCTHK pajapa, THIIA peabeda H GH3HISCKHX XAPAKTEPHCTHK CKAHHPYSMOH IIOBEPXHO-
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crm [3 IB gacTHOCTH, Soapme 15% daiinon SRTM2 He cozep:kaT JaHHBIX O BBICOTE 1A
1% maomann mOKpHITHA, a dombme 5% ¢aiizos SRTM2 He comepixaT JAaHHBIX O BBICOTE A4 5%
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lcmonp3oBaHHe  [OTHOCTBIO ABTOMATH3HPOBAHHBIX METOIOB l.]l/lli)pOBOf{
cTepeoQOTOTPAMMETPHH. ~ Ta3epHOTO  CKAHHDOBAHHA H  PalHOTIOKALHOHHOH
HHTepdepOMeTPHH fBIfeTcs cocTaBOeHHeM LIMP «Bcmemyto» (Lemmens. 1999).
OueBHIHO. 9TO TIepBHYHad [IMP. moTydeHHad C MOMOIIBI 3THX METOI0B HYAIaeTCa
B CKDYNYIe3HOM pPeJAaKTHPOBAHMH H/HTH (HIBTPAalHH. Tak Kak OIHCHIBACT He
TomorpadHIecKyl0 IMOBEPXHOCTh. @ HEKYH IOBEPXHOCTh. COCTOANYIO —H3
¢parmMenToB pedbeda COGCTBEHHO 3eMHOI MOBEPXHOCTH. CTPOCHHI. PACTHTETBHOTO
TIOKpPOBa H Ip.

OmudkH SarHMeTpHIeCKHX IIMP, MOIyUeHHBIX HAa OCHOBE T'HAPOIOKALHH.
MOryT OBITe BEI3BAHEL HHCTPYMEHTATBHEIMH OMHOKAMH THIPOJIOKATOpa H
HaBHIallHOHHBIMH omuGKkaMu (Smith, 1993).

Tounocts GaTmmerpmuecknx I[MP, IoOIydeHHEIX Ha OCHOBE JaHHBIX
CHYTHHKOBOI:I pﬂ,‘]HO.‘IOKﬂLIHOHHOE ATBTHMETPHH, 3aBHCHT OT XapaKT€PHCTHK
nnatrhpopMel H pagapa. llcTounHkoM ommSok Takmx LIMP #BugeTcs Takke
HETTaIKOCT MOBEPXHOCTH OKEaHA H3-32 BOTHEHHA. OMHGKHM NPHIHBHEIX MOTemeft,

OKeaHCKHe TeUeHHA. 3aJeDKKH CHTHATOB B HoHochepe H Tpomochepe H Ip.

Sandwell. Smith. 2001).

mIomanH MokphITHA. OCO0SHHO KPYTHEIE «OeTsle MATHAY) HAOTIONAITCA B TOPHBIX 00IACTAX. IIe
TEOMETPHYECKHE HCKAKEHHA ABTAIOTCA CISACTBHEM, B UACTHOCTH, 3()eKTa HATOKESHHA H CTSOBIX
30H. KPO)(C TOro. KpymHBIC «OemBle IATHA» Haénm:amrcx B NCCYAHBIX MYCTBIHAX. IAC HEAOCTA-
TOYHOS OTPAKCHHS CHIHATA BBI3BIBACTCA HH3KOH KOMILIEKCHOI ,1]‘]3.'1€K'l‘1)ﬂ'-lecl\'0{l TOCTOAHHOMN 1o~

BepxHocTH [248].

Ha tourocte IIMP. cOCTaBICHHOI NyTeM ONH(POBKH TIOPH30HTaTEH
TomorpaduIecKHX KapT. BIHAIOT cIedyiomue dakropsl (Carter. 1988: Xamyrue u

ap.. 1992: Kumler. 1994

- ToYHOCTh ToHOrpadH¥ecKHX KapT. KOTOpad 3aBHCHT 0T TOYHOCTH
cTepeoOTOrPaMMETPHIECKHX METOAOB (CM. BBIIIE):

- CuiygaitHBIX 0MHGOK omeparopa (10 90% oT ofmero Tncna omudok [IMP):

- CHCTeMATHIECKHX HECTPYMCHTATBHEIX OIHGOK.

OueBHIHO, UTO ecoH NpH cocTaBieHHEH [IMP HcmomssyeTca moGoil MeTox
uHETepnoAnnH, To IIMP 6yneT cogepxaTh CHCTeMAaTHUSCKHE H CAydaHHBIE OIIHOKH,
BBI3BAaHHBIC NpHMeHeHHeM HHTepromsropa (Schut, 1976: CepGentox m ap.. 1990:

Watson, 1992: Komens, 2004).

Henonp30BaHHe IOITHOCTBIO ABTOMATH3HPOBAHHBEIX METOZOB UH(POBOH cTepeodoTorpan-
METPHH. Ta3¢PHOTO CKAHHPOBAHHA H PATHOTOKAUNHOHHOH HHTCPHEPOMETPHH ABIACTCA COCTAaBIC-
Huem [IMB «serenyro» [358]. OueBnaso. uro mepsHyHai [IMB. mOTydeHHAA ¢ MOMOIIBK 3THX
METOZNOB HY:KIAeTCA B CKPYIYTe3HOM PeIAKTHPOBAHHE H/HIH (GHIBTPAHH, TAaK KAK OMHCHIBACT HE
TOMOTPAGHIECKYI0 TMOBEPXHOCT, A HEKYIO MOBEPXHOCTB, COCTOAIMYIO H3 (GPArMEHTOB pembeda
COOCTBEHHO 3¢MHOIT MOBEPXHOCTH, CTPOSHHIT, PACTHTEIBEHOIO [IOKPOBA H TIP.

Omuoxu oarmverpuuecknx [IMB. momyueHHBIX Ha OCHOBE THIPOJOKAIMH, MOLYT OBITH
BBI3BAHBI HHCTPYMCHTATBHBIMH OMHOKAMH THAPOIOKATOPA H HABHIAUHOHHBIMH omuokay [450].

Tourocts Oatumerpmyeckux [IMB. momyueHHBIX Ha OCHOBE IAHHBIX CHYTHHKOBOI
PATHOTOKANHOHHO A TFTHMETPHI, 3aBHCHT OT XapaKTEPHCTHK MIATGOPMBI H paiapa. HICTOYHHKOM
omudok Takux [IMB ABIAeTca Takke HEIIAIKOCTh MOBEPXHOCTH OKeaHA H3-33 BOTHEHHA. OIIHOKH

OPHIHBHBEIX MoZeneH. OKeaHCKHe TeUeHHA. 3aI€PAKKH CHTHATIOB B nonocQ)epe H Tponocq)epe HIp.

[430]. JOasako Gomsmmas wacT OMMGOK B JAHHOM CTyUae CBA3AHA ¢ OTPAHMUCHHAMH (H3HKO-
MATEMAaTHYCCKHX .\IO,J.Cﬂéi:L CBA3BIBAFOINHX IPABHTAHOHHBIC AaHOMATHH C pe,‘naexj)o.\l AHA H HCMOIb-
3YEMBIX X141 OpeodpasoBalnA JaHHBIX ampTuMeTpuE B IIMB aHa. AZeKBaTHBIC Pe3yabTaTBI MOIYT
OBITH MOTYYEHB! 114 ATHH BodH 20-200 KM B mpeleTaXx YYacTKOB ¢ OTHOCHTEIbHO TOHKHM OCa-

JOYHBIM uextoM (10 200 »).

Tounocts IIMP, wame Bcero, OmeHHBaeTCA 1O KPHTEPHIO CpemHeit

KBAaJPaTHIECKOH OIIHOKH BBICOTBHI, BBITHCIAEMOH C IIOMOIIBIO CPABHEHHA BBICOT B
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toukax IMP H B «3TaloHHbIX» (pelepHEIX) Toukax (IlBamos, Kpyxkos, 1992:
Bolstad. Stowe. 1994). OgHako KOTHYECTBO PEINEPHBIX TOUCK OTPAHHICHO. DTO
MOKET NPHBOTHTH K HeXO- HIH MEpeolleHKe CpelHell KBAaAPATHUECKOH OIMMOKH.
JlaHHBIH mOAXoX OBIT ycoBepmreHcTBoBaH W. Rieger (Rieger. 1996). KoTopril
TIPEJTOKHT CPABHHBATH 1Be [IMP — TeCTOBYIO H «3TATOHHYEO».

BuecTe ¢ TeM. NPEANONOKEHAE O TOUHOCTH «3TaToHHOM) IIMP coBepimenHO
HeoueBHIHO (OnopHHCKHiL. 2010). OGBMHO cpemHAL KBaJpaTHUecKad omuoka [IMP
TPHBOJHTCA KaK HHTErpaTbHad XapaKTePHCTHKA TOMHOCTH Beefl LIMP. Ommako
pasaHaHble GparveHTsl [IMP mMeroT pasmHuEyo TowHocTh (Hunter. Goodchild.
1995: Carlisle. 2005: Fisher. Tate. 2006). 111 aHaTH3a IPOCTPAHCTBEHHOIO
pacmpeencHua omuOoK [IMP NpHMEHANTCA PasTHIHBIE METOJBL. B 9YacTHOCTH. B
pabdote (Felicisimo. 1994) mpexnoikeH MeTOX. HCIONB3YIONIHI PA3sHHIY MeXIy
OByMA 3HAUEHHAMH BBICOTBl 19 Kakdol Touku IIMP: mepsoe 3HaueHHe
COOTBETCTBYeT 3HAUSHHIO BEICOTEHI JAHHOH TOUKH B MOJETH. a BIOpoe —
HHTEPIOTHPYETCA MO €€ YeTBIPeM CcocemaM. [IIf 3THX 3HaueHHH DaCCUHTEIBAKTCA
CTAaHIAapPTHOE OTKIOHGHHe H t-KpHTepHH CThIOJEHTA. OTHOCHTETBHO BEICOKHE
3Ha9€HHA CTaTHCTHK HHIHUHPYIOT BO3MOKHBIe OMHOKH. IToapoGHBIH 0030p
METOI0B AHATH3a MPOCTPAHCTBEHHOTO pacmpeleleHHAs omMHOOK B IIMP MoKHO

Haiiti B cTatbe (Carlisle, 2005).

Ha toumocts LIMB. cocTaBIeHHOIl myTeM OmH(POBKH TOPH3OHTaTell Tomorpadmueckux
KapT. BIHAIOT crexyromue dakrops [213. 154, 352]:

— Toumocts TONOrPAQHICCKEX KapT. KoTOpaA 3aBHCHT OT  TOUHOCTH
CTepeoPOTOrPaMMETPHICCKHX METOZOB (M. BBIIIE):

— CayvaifHEIX OMHOOK omepaTopa (10 90% oT obmero uncta omudox [IMB):

— CHCTeMATHUECKHX HHCTPYMEHTATHHBIX OMIHOOK.

Ouesmano, uto ecnu npu coctaprenun [IMB nenonssyercs 1r000i METOA HHTEPHIOIAUHH, TO
IIMB Oyzer comepxaTh CHCTEMATHHECKHE H CTyUaiiHBIE ONIMOKH, BBI3BAHHBIC MPHMEHEHHEM HH-

TeprioaaTopa [434. 109, 480. 59].

1.2.2 OmeHka TOYHOCTH HH(PPOBBIX MoTeTel BHICOTHI

=
Uame Beero Toudocts [IMB omennBaeTesa Mo KPHTEPHIO CPEIHEH KBAIPATHUSCKOH OMIHOKH

BBICOTEI. BEIYHCIAEMOIl ¢ IOMOINBI0 CPABHEHHA BBICOT B Toukax [IMB H B «3TaToHHBIX» (pemep-
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Jl1a  TpoBepKH  TOYHOCTH  (HAZAKHOCTH) IMOCTPOSHHOH B paMKax
npexIaraeMoro mcciaegopanna [IMP Apxanrensckoil o6macTa GBLIO IpOBEASHO ee
COMOCTABICHHE ¢ OTKPBITEIME BeKTOpHEIMH HamEsmu [TIC IMaxopama: ¢ mugposoi
MogeTpro  pemseda  beromopcko-Kymofickoro  mmaTo.  MOCTPOSHHOR ¢
HCTIOT30BAHHEM TOMOTpadyHIeckHX KapT MacmTada 1:200000 B ITO THC GRASS

(TodapoB 1 ap.. 2006): a Takxe C IIp [MH TIOTeBEIMH BBICOT C

moMompblo  GPS-HaBHTaTOpa Ha TepPPHTOPHH  Bo3BEIMeHHOCTH  (LIIyitropsr)

BeTpeHHOro Kpika. Pe3syIpTaTel comocTaBIeHHA IPHBEICHSI B pa3jene 3.2 I'TaBH 3.

1.44. TeomopdoMeTpHA KaK HayKa
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HBIX) Toukax [43. 198]. O1HAKO KOTHYECTBO PENEPHBIX TOUCK OTPAHHYCHO. ITO MOKET NPHBOIHTH
K HETO- WM MEPEoLeHKe Cpeaneii KpagpaTHueckoif OmuoKy. JaHHBI MOIXOX OBLT YCOBEPIIEHCT-
BoBar W.Rieger [423]. koTopsIl mpeatoxm cpaBHHBATh a8¢ LIMB — TeCTOBYIO H «3TATOHHYION.
BaecTe ¢ TeM. IPEANOTOKEHHE O TOYHOCTH «3TAaTOHHOID [IMB COBEPIICHHO HEOUCBIIHO.
OOBruHO cpeIHAT KBaIpaTHUecKad ommoka [IMB mpHBOIHTCA KAK HHTErPATbHAL XapaKTEPH-
cTuRa TounocTH Beeit [IMB. Oxnako pasauumsle dparmeHTs! [IMB HMEIOT pasTHUHYIO TOUHOCTH
[324. 211, 265]. /17 aHamH3a MPOCTPAHCTBEHHOTO paclpeleteHua omudox [IMB mpuMenaoTes
pasmmunsie MeToasl. B uactHoetn, A.M Felicisimo [260] paspaboTan msAmmei MeToa, HCMOTb-
3YIOWNHI PA3HHUY MEKIY ABYMA 3HAUSHHAMH BBICOTH 114 Kaxaol Touxn LIMB: nepeoe snauenne
COOTBETCTBYET 3HAYCHHIO BBICOTHI TAHHOH TOYKH B MOZEIH. a BTOPOS — HHTEPHOTHPYETCA MO €€
"eTBIpeM cocenaM. 1A 3THX 3HAUCHHH PACCUHTHIBAIOTCA CTAHIAPTHOE OTKIOHEHHE H t-KPHTEPHIl
CtproxenTa. OTHOCHTETBHO BBICOKHE 3HAUCHHA CTATHCTHK HEIHUHPYIOT BO3MOKHBIE OIIHOKH.
TIozpodHEIt 0030p METOIOB AHATH3A MPOCTPAHCTBEHHOTO pacnpeleTerns omuook B [IMB MoxHO

HalTH B cTaThe [211].

TounocTs pacueTa MopdoMeTpmueckx mapameTpos no [IMB obeyxaaetes B pasa. 2.3. Bo-
NPOCHl MOJABICHHA BBICOKOUACTOTHOTO myMa (cmyuaiiseix omudok LIMB) pacemaTpuBaoTca B

pasa. 1.3,




(ITonsixoBa, 2020), nuccepranus, c. 46—47 (®aopunckmii, 2016), c. 2
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2) IoxBoxHSI pedbed (MOBEPXHOCTD pasiena cpel «IHTocdepa — ruapocdepar).

lna yenewHoro np A hpoBoro M HUS P ba Ha NpaKTHKe MCCneAoBaTENb JOMKEH 3HaTb Ga-
Bble MaTeMaTUYeCKNE NOHATUSA reOMOP(OMETPUM, OPUEHTMPOBATLCA B CUCTEME MOPHOMETPUYECKMX BEMMYMH M NOHNMATL MX
0-MaTEMaTHHECKNT CMBICA. MPOACHEHNEO 3TVX BONPOCOB NOCBAILEHA JaHHaR CTaTbA.

3) Jlensnoit pembed) (MOBEPXHOCTH pasaena cpex «riAmuochepa — atmocdepar).
4)Tloxnexnelit pedeed (IOBEPXHOCTH pa3iena cpel «raamHocdepa — bu

mTocdepar). 2. Tonorpauyeckas noBepxHOCTb. ONpeie/ieHue U OrpaHuYeHust

5)Penbed) BHe3eMHBIX TePPHTODHH (IOBePXHOCTh pasjena cpel «imrocdhepa — FeoMOphOMETPUA U3YUaET CeayioNe TUMbI PEanbHbIX NOBEPXHOCTE:
1. Penbedp 3eMHOIT NOBEPXHOCTYM (NOBEPXHOCTL pasaena cpes «mTocdepa—aTtMochepa»).
2. MogsoaHbI penbed (NOBEPXHOCTL pasgena cpea «auToccepa — rmapocgepa»).

3. Nepanoi penbedp (NOBEPXHOCTL pasaena cpea «rnaunocdepa — atMochepa»).
TEOTOrHYeCKHX  CTPYKTYP  (KOHTAKTHBIE IIOBEDXHOCTH MeKIYy — CMEKHBIMH an 7 penbed ( pasfena cpen «FAALMOCHEpa — NHTOCHEpar).

MOYBEHHBIMH TOPH30HTAMH. CTPATHIPAdHISCKHMHA TOPH3OHTAMH H I€0I0THIECKHMH 5. Penbed BHE3EMHbIX TEPPUTOPHIA (MOBEPXHOCTb pa3fena cpea «auTocepa — KOCMOC» MM <auTochepa — aTMo-
chepa», ecam atMocdepa CylwecTsyeT).

KOCMOC» HITH «THTOC(epa — atMocdepar, ecTH aTMocepa CYIecTBYeT).

6) IIoBEpXHOCTH MOYBSHHEIX TOPH3OHTOB., CTPATHIPaHUECKHX TOPH3OHTOB H
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6. MOBEPXHOCTI MOYBEHHBIX TOPH3OHTOB, CTPATMIPA(UUECKIX FOPU3OHTOB W FEONOTMYECKMX CTPYKTYP (KOHTaKTHbIE No-

BEPXHOCTH MEXAY CMEXHBIMM NOYBEHHBIMK FOPH30HTAMM, CTPATHIPANHECKNMN FOPU3OHTAMM M FE0NOMNYECKMMN TENaM).

TemaMu) (OropHHCKHIA, 2016).

B OAaHHOM HCCISIOBAHHH PAacCMAIPHBASTCA TOTBKO pelbed  3eMHOI

(IToasikoBa, 2020), nuccepranus, c. 48—49 (®Paopunckmii, 2016), c. 2

Jl11 TomorpadHUecKHX MOBEPXHOCTell BHINOMHAKTCA IATh OTDAHHUSHHI
(Evans, 1979: Shary, 1995):

1) TomorpadHyeckasd MOBEPXHOCTh ONpefelseTcs IMaiKod oOJHO3HATHOH

GbyHKIHel IBYX MepeMeHHBIX: TPy 3TOM BLINOAHSIOTCS NATb OFPAHUYEHNI [Evans 1979; Shary 1995]:
z=fxy), (1.3) 1. Tonorpadmyeckas NoBEPXHOCTb ONPEAENAETCA rMaAKOi OAHO3HAYHONM (BYHKUMEN ABYX NepeMeHHbIX
TI€ Z — BBICOTA. X H ¥ — 1eKaPTOBbI KOOPIHHATEL. z= f(x,y), (1)
2TO yCI0BHE. B 9aCTHOCTH. 03HAYAET. ITO MEMEPHL TPOTH H MOT00HBIE HM GOPMBI FAE Z — BbICOTA, X M y — [€KApTOBbl KOOPANHATBI. 3TO YCIOBME, B YAaCTHOCTH, 03HAYAET, YTO NELEpb], FPOThI M NOA0G-
i Hble MM hOpMBI pesibedpa He PacCMaTpHBaIoTCS.
2. OyHKUMA Z (1) SBASETCS MNAAKON, T.e. Tonorpadmyeckas NoBEPXHOCTb MMEET NPOM3BOHBIE BCEX NOPSAKOB. B reo-
MOPHOMETPUIM CHCTEMATUYECKM MCMIONb3YIOTCA NepBble (P U q), BTOpbIE (1, t, U S) M TPeTby (g, h, k, M m) YacTHbIe Npon3-
penbeda He paccMATPHBAKOTCA. BOJHbIE BbICOTHI:

2) @ymknnA - (1.3) gBIfeTca ITAgKoil. T.e. TomorpadHYeckad MOBEPXHOCTh
HMEET TIPOH3BOIHBIE BCEX IMOPAAKOB. B TeoMOPhOMETPHH CHCTEMATHISCKH
HCIIONB3YIOTCA TEpBbie (p H ¢). BTopere (. f. H 5) u Tpersn (g. h. k. m m) gacTHBIe

(2)

TIPOH3BO/THBIC BBICOTHI:

3. Tonorpaduyeckas NOBEPXHOCTL HAXOAUTCA B OAHOPOAHOM MPaBUTALIMOHHOM none. Pe it penbed
06pa3oM pacrofiokeH B Nofie NPUTSKEHWSA, a ero onucaHue (coctasneHne LIMB) Bceraa B HEABHOM BWAE YuMTblBaeT
HanpasfNeHNe BEKTOPA YCKOPEHMS CWbl TAXECTW. 3TO YCNOBWE BbINOMHNMO ANA OTHOCHTENBHO HEGONbMX (parMeHToB
reona, AnA KOTOpbIX SKBUNOTEHUNAIbHAA NOBEPXHOCTb MOKET ObiTb 3aMEHEHA NJIOCKOCTbIO.

(14 13 5TOro BbITEKAET Ceayiollee OrpaHuyeHme:
3) Tonorpagmeckas TOBEPXHOCTE BaxOprCH B ORHOPORHOM 4. MnaHoBble pasMepbl TONOrPaMHECKON MOBEPXHOCTH CYLUECTBEHHO MEHblUE Paguyca nnaHeTbl. MoapasyMeBaeTcs,
TPAaBHTAIHOHHOM Mo7I¢. PealbHEI pelbedr €CTECTBEHHBIM 00pa3oM PacHolOKEH B HTO Kp! i MOXHO NpeHebpeyb, e pasMepbl y4acTka He npesbiwaroT 0.1 oT paguyca niaHeTs!.

5. Tonorpadmyeckas NoBEPXHOCTL ABAETCA MACWITaGHO 3aBMCHMbIM 0GBbEKTOM [Clarke 1988]. 3TO YCAIOBHE O3HAYAET,
4TO «hpaKTabHYI0» KOMNOHEHTY penbedia MOXHO CHNTaTb BLICOKOYACTOTHBIM WYMOM. B reoMophoMeTpin pakTanbHble
YUHTBIBACT HANpPABICHHE BEKTOPA YCKOPEHHA CHIBI TAKECTH. 3T0 YCIOBHE MOAENH, KaK NPABUNO, HE HCTIONb3YKOTCA.

Iole MPHTEKEHHA. A eTo OmHcaHHe (cocTaBTeHne LIMP) BcerZa B HesBHOM BHIE

BBIIOTTHEMO 11 OTHOCHTEIbHO HeGONbIHX (PparMeHToB TeOHIA. AIA KOTOPBIX

SKBHIIOTEHIHATbHAA  [OBEPXHOCTH  MOKET  OBITh  3aME€HEHa  IUIOCKOCTBI0

(DropHHCKHI. 2016).

4) Tomorpaduueckas MOBEPXHOCTh  ABIACTCA  MACIITAGHO — 3aBHCHMBIM
o6bexToM (Clarke. 1988). 310 yc10BHe 03HAYACT. 9TO «(PAKTATBHYI0» KOMIOHEHTY
pensed)a MOJKHO CYHTaThb BBICOKOYACTOTHBIM IITYMOM. B reonopd)oMeTpl—m

¢bpakTaneHBIe MOJeTH. Kak IPABHIO. He chcu.‘uzzy]()rcﬂ.lsa HCKITFOUeHHeM

HEMHOTOYHCICHHEIX paGoT (PpakTalbHEN aHatH3, 2013: Ceprees. Eropos, 2015).




(MoasixoBa, 2020), nuccepranus, c. 105-109

3.3, Knaccudukarmmu reoMophoMeTPHIECKHX IapaMeTPoB pembeda

Brauate npHBeeM KIacCHQHKAIHIO MOPGOMETPHIESCKHX BETHYHH, COITACHO

(Shary et al.. 2002; ®aopHHCKHIT, 2016).

MopdomeTpHaecKoit ‘XapaKTePHCTHKOI (mapaMeTpoM. BETHIHHOH.
TOKa3aTeleM) — Ha3BIBAIOT  OTHO3HAUHYK ~ (QYHKIHIO — BYX  IePEMEHHBIX.
ONHCHIBAIOMIYIO CBOHCTBA TOMOTPadHIeCKOi TOBEPXHOCTH.

@ = u(x, y) (3.4)

BEITeAI0T UeThIpe TPYTIIBl MOP(OMETPHIECKHX BETHIHH:
1) JlokaTbHBIE BETHIHHBL:

2) HenokanbHble BeTHYHHBL:

3) ComApHBIE BEeTHIHHEL

4) KoMOHHHPOBAaHHBIE BETHIHHBL

byaydan MophOMETPHIECKOH XapAKTePHCTHKOH, BBICOTA He BXOAHT HH B OTHY
H3 YKa3aHHBIX TPYIIL IIpH 3TOM Bce MOPGOMETPHUECKHE BETHIHHB BEITHCIAOTCA
o ITMP.

JlokaabHO# MopdomeTpHUIecKoii BermanHol (local morphometric variable)

Ha3BIBAIOT OJHO3HAUHYIO (YHKIHIO JBYX IHepeMeHHBIX (popmyma 3.4).
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(®aopunckmii, 2016), c. 2-5

3. MopgomMeTpuyeckue BeNUUUHbDI

STTrooTme

MophoMETPUYECKOI XapaKTepPUCTHKOI (napaMeTpoM, W, T ) Al y AByX
nepeMeHHblX @ = U(X, ), ONUCbIBaKLLY0 CBOIMCTBA TONOrpadMyeCKoii NoOBEPXHOCTH.

B [aHHON CTaTbe pacc 51, NPEMMYUIECTBEHHO, (pyHAAMEHTAbHBIE MO PHUECKHE , G c

M re DY 1 Teopun TonorpadMuecKoil NOBEPXHOCTH [Shary 1995; Shary et al. 2002]. TaKoh

noAXo/ CBsi3aH C 7 obuen r pe UM, KoTopas 5 KaK p W aHann3 Takux XapakTepu-

CTUK 3neMeHTOoB penbeda, KOTopble NDUMEHMBI K 110601 HeNDEDLIBHBIIT LIEPOX0BATOI NOBEPXHOCTU» [Evans 1972, p. 18].
BbIAENSIOT YETbIPE OCHOBHbIE MPYNMbl MOPOMETPUHECKHMX BEANUMH:
1. JloKanbHble BENNHNHDI.
2. HenokanbHble BeNN4nHbI.

®nopuHCKKit U.B. Uanioc BT TPUIO
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3. ConsipHble BEANYMHDI.
4. KOMOMHMPOBaHHbIE BENMYMHDI.

TepMuHbl 10Ka/bHbIT N HEN0Ka/bHbI 30€Cb UCNONB3YIOTCA BHE 3aBUCMMOCTM OT pasMepa y4acTKa M paspelieHns

LIMP. 11X npuMeHeHne CBA3aHO C hU3MKO-MaTEMATHUHECKMM CMBICTIOM KOHKDETHOIM MOPGOMETPUMECKON BENMUMHBI (CM. HIDKE).

ONHCHIBAIOMIYK) T€OMETPHIO TOTOTPadHIecKol MOBEPXHOCTH B OKPECTHOCTAX
JaHHOH TOYKH MOBePXHOCTH (Speight, 1974) Bmons HampaBIeHHH. 3aKaBaeMBIX
OZIHOIT H3 JBYX Iap B3aHMHO IePIeHIHKYIAPHEIX HOPMATBHEIX CeUeHHH (pHC. 3.12).
HopMaTBHEIM CEUeHHEM HA3hIBACTCA KPHBAfA. KOTOpad 00pa3’oBaHA MeEPECeTCHHEM
TIOBEPXHOCTH C IUTOCKOCTBIO, BKTOWawomelf B cefi HOpPMaTb K IOBEDXHOCTH B

nanHoit Touke (Tloropemnos, 1974). B ka0l Touke Tomorpadmueckoif MOBEPXHOCTH

MOKHO IOCTPOHTh GECUHCICHHOE MHOKECTBO
HOPMATBHBIX CeUeHHH, OHAKO TOTBKO JBE Maphl

H3 HHX HMEIOT 3HaUeHHE B TeOMOP(hOMETPHH.

PucyHOK 3.12. JIBe mapbl HOPMalbHBIX
cedeHHH B Touke P TOmOrpadHIecKon
TIOBEPXHOCTH:

A —T'nasubie ceuenna APA'u BPB'.

B - Hopmammsie ceuenma CPC' u DPD',
BBLICTCHHBIC IABHTAINCH. N — BHCIIHAA HOPMATh K
MOBEPXHOCTH, g — BEKTOp YCKOPEHMA CHTE TaKecTH. o —
TOPH30HTATE, 5] — THHNA CKOTbXeHIA

TlepBoif mapoii B3aHMHO MePIEHANKYIAPHBIX HOPMATBHBIX CeUeHHH ABIAIOTCA
TIaBHBIE cedeHHA APA' H BPB'. KOTOPBIE XOPOINO H3BECTHHI H3 TH(depeHIHATBHOIT
reoMeTpun  (pHc. 3.12A). DT0 HOpPMalbHBIE CEUCHHA. KOTOPBIE OGIAamarT
MAKCHMATBHEIM H MHHHMATHHBIM H3THGOM B JaHHOH Touke P Tomorpacdmieckoit
noBepxHocTH (TToroperos. 1974).

Bropad mapa B3aHMHO MepIeHAHKYIAPHBIX HOPMATbHBIX ceuenHit CPC' u
DPD' BelmenseTca TpaBHTAUHOHHEIM mozem (Illaperi. 1991)  (pmc. 3.125).
HopwmamsHoe ceverne DPD' BKI0OUaeT B ce0A BEKTOP YCKOPEHHA CHIBI TAKECTH g H
HMeeT OOyl KacaTeTbHYI C JIHHHeH CKONTBKEHHA B JaHHOH Touke P
Tomorpaduueckoif moBepxHOCTH. HopMamsHoe ceueHHe CPC' TaHTCHIHAIBHO
TOPH30HTAIH B JAaHHOH Touke P TomorpadHIeckoil MOBEpPXHOCTH. IIPH 5TOM mox

TIHHHeH CKOIBKeHHA NOHHMAeTCA NMPOCTPAHCTBEHHAA KPHBAA HA TONorpadHIeckoi
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TOBEPXHOCTH, KacaTedbHad K KOTOPOH B KakZOH TOUKe COBHagaeT ¢
TaHTeHIHATHHOI COCTaBIAIOMIel BEKTOPa YCKOPEHHA CHIIBI TAKECTH. I 0pH30HTaTBI0

HA3BIBACTCA MHOKECTBO TOUSK IEPECEUeHHA TONMOrpadHIecKod MOBEPXHOCTH H

TOPH30HTambHOI! ITockocTH (Cayley. 1859).

ByAy4n MOPHOMETPUIECKON XaPaKTEPUCTHKOM, BLICOTA He BXOAWT HW B OAHY W3 yKa3aHHbIX rpynn. Mpu 3TomM sce MOpdo-
METPNYECKME BENMYMHDBI BbIYMCNAOTCS No LIMB.

3.2. JlokanbHble MopdoMeTpUYEecKue BeUUMHbI

JokanbHoit Mopd 1l KO i (local ic variable) OAHO3HAYHYIO ABYX nep:
HBIX @ = U (X, ¥), OMMCBIBAHOLLYHO FEOMETPHIO TOMOrPachHIECKON NOBEPXHOCTH B OKPECTHOCTSIX AGHHOI TOUKM MOBEPXHOCTH [Speight
1974] BAONb HANPaBNEHWI, 3a1aBaeMbiX 0HOM M3 ABYX Nap B3aMMHO NEPREHANKYNAPHBIX HOPMa/bHBIX CeYeHuit (puc. 1).

Puc. 1. [lse Napsl HOPMaNbHLIX CeYeHHit B
TouKe P TONOrpaHyeckoil NOBEPXHOCTA:

A. TnasHsle ceyenna APA' v BPB'.

B. HopMansHele ceuenna CPC’ u DPD', Bbi-
AeneHHble rpaBuTauMell. N — BHEWHSA HOP-
Manb K NOBEPXHOCTH, g — BEKTOP YCKOPEHMA
CUnsl TAXECTH, ¢/ — ropu3oHTank, sl — nMHUA
cKoneXeHmA.

HOpMasibHbIM CeYeHMEM Ha3bIBAETCA KPHBas, KOTOPan 06pa3osaHa nepeceveHieM ne 1o, uieii B
ce6si HopMaib K MOBEPXHOCTU B AaHHOI TOUKe [IToropenos 1974]. B KaXAOM TOUKE TONOrPachyeCKol NOBEPXHOCTH MOXKHO MOCTPO-
WTb Gect MHOXECTBO HOP! CeYeHHii, 0IHAKO TOMbKO ABE Napbl M3 HHUX MMEIOT 3HaUeHNe B FeoMOPHOMETPHN.

Mepsoii Napoii B3anMHoO D cevenmit rnasHble ceyerns APA' 1 BPB', KOTOpbIE XO-
POLLIO M3BECTHBI M3 1MaNIbHOM T TpUM [lorop 1974] (PUC. 1A). 3TO HOPMafbHbIE CEYeHNs, KOTopble 06nana-
10T MaKCHManbHbIM M MUHUMAbHLIM M3TMGOM B AAHHOI TOUKE P TOMOrpahM4ecKoi NOBEPXHOCTH.

BTopasi Napa 83aNUMHO NEPMEHANKYSPHBIX HOPMalbHBIX CeYeHnit CPC' 1 DPD’ BLIAENSETC MPABUTALMOHHBIM MoNeM [Lia-
peii 1991] (pUc. 1B6). HopManbHoe ceyeHne DPD' BKOYAET B Ce6A BEKTOP YCKOPEHWS CUAbl TAXECTH g M MMeeT obllyio Kaca-
TeNbHYI0 C IMHUEN CKOMbXEHNA' B AAHHOM TouKe P TOMOrpacdmyecKoit NoBePXHOCTH. HopManbHoe ceveHne CPC’ TaHMeHUNaNbHO

! JIUHMei CKONLXEHMA Ha3bIBAETCA NPOCTPAHCTBEHHAA KDUBaA HA TOMOTPadMUECKOl NOBEPXHOCTH, KacaTeNsHas K KoTo-
POV B KaXAOH TouKe C TaHr i i BeKTOpa cunsi TAxecTH [Cayley, 1859].

I'OPM30NTale B JaHHOI TOYKe P Tonorpadmyeckoi NOBEPXHOCTH.
I Touex Tonor ] nr 7 nnocko-
cu [Cayley, 1859].




JlokanbHble XapaKTeDHCTHKH pelbeha ABIAIOTCA (YHKIHAMH UYaCTHBIX
TpPOH3BONHBIX BBICOTEL (dopmyma 1.4 Tmaser 1). IIx pacdeT HpOBOIHTCA JTHGO
KOHeYHO-pasHOCTHEIME Metogamu (Evans. 1979: Zevenbergen. Thorne. 1987: Shary.
1995: Florinsky. 1998, 2009. 2016). muGo ¢ IOMONBI YHHBEPCATBHOTO

CIIeKTpaIbHO-aHaTHTHYecKoro MeTona (Florinsky. Pankratov, 2015).

HenokaabHOR PHYECKOH Bes (nonlocal morphometric
variable) Ha3BIBAIOT OXHO3HAYHYK (YHKUHIO IBYX IepPeMEHHBIX (popmyma 3.4).

ONHCHIBAIOIIYI0 OTHOCHTETBHOE MOTOKEHHE JAHHOH TOUKH HA ToHOrpadHIecKoi

mosepxmocTn (Speight, 1974). K oMeTpHTIeCKInN

OTHOCATCA, HAPHMep, BogocGopHad (CA) H AHcnepcHBHAS miomais (DA).

s OTIpeneNeHAs it He: it i) TPHIECKOH

XAPaKTEPHCTHKH HEOGXOMHM AHATH3 TEPPHTOPHH, TPAHHIEI KOTOPOH MOTYT GHITH

\ CYIIECTBEHHO yAaleHbl oT Z[ﬂHHOﬁ TOYKH
ToBepxHOCTH Beero o

BogocGopHOTo Gaccetina) (pHc. 3.13).

—] Pucyrnok 3.13. Cxema 114 ompeleTeHHA
BOJ0CGOPHOH H HCIEPCHBHOI ITomazneil B ToUke
P Tomorpaduueckoil HOBEPXHOCTH:

CA 1 DA — nomazn guryp P'AB (cBeTa0-cepas) 1
P"4B (tenso-cepas). COOTBETCTREHHO; b — [THHA OTpesKa
ropmontatn AB: I, I, I; w Iy — xmms oEmit
P'A. P'B, AP" 1t BP", COOTBETCTBEHHO

OmpeeTeRHs H HHTEPIP CTATHA TPHIECKHX BETHIHH

HUCTOTB3YIOT TaKHe MOHATHA, KakK NMOTOK., THHHA Toka H BogocSop. Heobxommio

TOTIEPKHYTh, IT0 3TH  Mop(hOMETpHUECKHEe XapPaKTEPHCTHKH  ONHCBIBAIOT

TomorpaQHIECKy. a He pPealbHyIo Tb. BHE )CTH 0T ee
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1 npogmnbHoi (tangential n profile) KpuBM3HAMKM, COOTBETCTBEHHO. B-TPETbHX, B HEKOTOPLIX paGoTax Ne reonormn 1 reedman-
Ke YrneBoA0poACE MCMOsb3yTCA TepMuHbl strike curvature, dip curvature, dip angle n azimuth ana 0603HauyeHus ropusoH-
Ta/bHOIl KDUBU3HBI, BEDTVKANBHOI KDNBI3HbI, KDYTU3HA CKOHA M 3KCTIO3NUNS CKNOHA, COOTBETCTBEHH:

JokanbHble XapakTepUCTUKN penbeda ABASIOTCA ByHKL YacTHbIX BbICOTbI (2). WX pacyeT nposoanTca
nméo M1 AaMu [Evans 1979; Zevenbergen, Thorne 1987; Shary 1995; Florinsky 1998b; Florinsky 2009], nn-
60 € NoOMOWbIO YHI HOI0 CMEeKTP: ITU4ECKOro MeTOAa [Florinsky, Pankratov 2015].

3.3. HenokanbHbie MopdoMeTpUYECcKUe BeTMYMHDbI

HenokanbHoi MophoMeTpuyecKoi BennumnHoii (nonlocal morphometric variable) HasblBaloT 0AHO3HAUHYIO (DYHKLMIO ABYX Nepe-
MEHHBIX @ = U (X, y), On1C [NlaHHOM TOYKM Ha TOMOrpacpuuecKoit MoBEPXHOCTH [Speight 1974].

K HENIOKa/lbHbIM MOP(OMETPHHECKHM BENMHHHAM OTHOCHTCA, B YACTHOCTW, BOAOCGOPHAR Mnowads (CA) W AMCNEpCHBHAR
nnowane (DA). Ansa on| 01 MOP P KO XapaKTepUCTUKN HeoBXOANM aHann3 TeppuTo-
PUM, TPaHMLbI KOTOPOW MOTYT GbiTb CYWECTBEHHO YAANEHbI OT AAHHOM TOUKM (HanpuMep, BCero 0
BogocbopHoro 6acceiiHa) (puc. 2).

Puc. 2. Cxema Ans onpepeneys so-

n
B TOUKe P TONOrpadMueckost MoBepxHO-
c: CA u DA — nnowapm duryp PAB
(cBeTno-cepas) u P“AB (TemHo-cepas),
COOTBETCTBEHHO; b — AnMHa oTpeska
rOpU3OHTanH AB; Iy, Iz, I W ls — pankel
nMHMit ckonsxenns P'A, P'B, AP” u BP”,

TIPOHCXO’KICHHA H HATHYHA BOXBI HIH APYTHX KHAK0CTel (PropHHCKHiT, 2016).

CoastpHO TPHYECKOIT it (solar morphometric variable)

HA3BIBAIOT ~ OJHO3HAUHYI0 ~(QYHKIHIO JBYyX mepeMeHHBIX (popmyza 1.6),

0 B3aHMOOT MeKIy TOmorpaQHIecKoil MOBEPXHOCTBIO H

COTHETHOH panHanHueil B OKPECTHOCTAX JAHHOH TOUKH NOBEPXHOCTH. K COMAPHBIM

&

TPHIECKHM 1 OTHOCATCA. B UACTHOCTH, OTpaKaTelIbHAA
crocoGHOCTS (R) B nHCcomnuA (7).

ComApHble MOP()OMETPHIECKHE BENHYHHB ABIAIOTCA (JYHKIHAMH IEPBBIX
WaCTHBIX IPOH3BOIHEIX BEICOTEI (popmyna 1.4 TmaBsl 1) H YIIOB. OIpeXelfrOmuX

monoxerne ComHIa Ha HeGecHoit momycdepe (pHe. 3.14).

Pucymoxk 3.14 Cxema 1ia

ompenereHnn COMAPHBIX
MOP(OMETPHISCKHX XapaKTEPHCTHK B
TOUKe P TomorpagHIecKoi
TOBEPXHOCTH:

6 — asmuyr Commma (solar azimuth),
v — mecora Covsma (solar clevation).
N- Ha cesep

PacdeT COMAPHEIX MOPHOMETPHUECKHX BETHIHH OCHOBAH THOO Ha KOHEUHO-
PAasHOCTHEIX. 7HOO HAa YHHBEPCATBPHOM CIIEKTPAIbHO-aHATHTHUISCKOM MeTode

(DropuHCKHiL. 2016).

coOTBETCTBEHHO.
Pacuer P P KMX BENNYMH cac LUbIO NIOTMYECKNX aNrOPUTMOB MapLWpyTH3auMu noTo-
ka (flow routing) [0 ‘Callaghan, Mark 1984; Martz,_de Jong 1988; Freeman 1991; Quinn et al. 1991; Tarboton 1997].
on| MOP(OMETPHYECKNX BENMUYMH VCTIONB3YIOT TaKMe MOHATHS, KaK MOTOK, SMHNS
ToKa n p H MO MOAYEPKHYTb, YTO 3TM MOP(pOMETPUYECKME XapaKTEPUCTMKM ONMCbIBaloT Tonorpapuyeckyio, a

HE peanbHyio NOBEPXHOCTb, BHE 3aBUCHMOCTH OT €€ NMPOMCXOXAEHNA N HANMYNA BOAbI MM APYTNX XMAKOCTE.

3.4. ConsipHble MopdoMeTpUYECKUE BETNYUHBI

ConspHoi MOphOMETPUYECKON BENNMUMHON (solar morphometric variable) Ha3blBalOT 0AHO3HAYHYIO (hYHKUMIO ABYX nepeMeN—
HbIX @ = U (X, ¥), onuct Mexay Tonorpacuyeckoi Tbi0 M CONMHEYHON P
OKPECTHOCTSIX JaHHOI TOYKM NOBEPXHOCTH.

K pe KUM OTHOCATCS, B 4ACTHOCTH, (R)n (.
ConsipHble Mopd>one7puqecxne BENMUMHBI ABAAITCA (PYHKUMAMM MEPBLIX YAaCTHBIX NPON3BOAHBIX BLICOTHI (2) M YrA0B, onpeae-
nawmx nonoxeHne ConHua Ha HebecHoi nonycdepe (puc. 3).

Puc. 3. Cxema gns onpeaenexus
CONAPHLIX MOPAOMETPUUECKUX XapaK-
TEPUCTUK 8 TouKe P TOMOrPadUueckor
NOBEPXHOCTH:

8 — asumyT Conkiua (solar azimuth),
W — Bsicora Conmiua (solar elevation),
N — Hanpaenexue Ha cesep.

PacyeT conspHbIX MOPGOMETPHYECKNX BENYMH OCHOBaH MGO Ha KOHEYHO-PA3HOCTHBIX METOAaX [Evans 1979; Zevenbergen,
Thorne 1987; Shary 1995; Florinsky 1998b; Florinsky 2009], nm6o Ha HOM  CMIEKTP: MYECKOM MeToge
[Florinsky, Pankratov 2015].

DnoPUHCKMit U.B. Manioc BT TPUIO

K PHUECKHE BeJ ~ Mopd PHUECKHE
BETHYHHB! MOTYT GBITh 3MIHPHUECKH COCTABICHH! H3 HECKOTBKHX TOKATBHBIX H/HIH
HETOKATbHBIX ~ BeTHIHMH. MopdoMeTpHIecKHEe HHISKCHL — KOMGHHHDPYIOIIHE
JIOKATbHbIE H HETOKATBHEIC BETHTHHBI. YIHTHIBAKT KAaK JTOKATBHYIO T€OMETPHIO
TomorpaduIeckoil MOBEPXHOCTH. TAK H OTHOCHTETBHOE TOTOKEHHE TaHHON TOUKH

Ha TH. K KOMG MopdOMETPHISCKHM BeTHIHHaM (combined

morphometric variables) 0THOCAT. B YacTHOCTH. Tomorpapmdeckuil mumekc (77) u
HHJIEKC MOIIHOCTH IOTOKOB (ST).

Pacuer KOMOGHH: i) TPHYECKHX BEIHYHH MPOBOTHTCA

TeTbHBIM METOJI0B /LT pacieTa TOKATbHBIX H HeTOKaTbHBIX
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XapaKTePHCTHK C HOCIeAyIomeH apHMETHISCKOH KOMOHHAIHE]! Pe3yIbTaToB STHX

pacueros (dropunckuii, 2016).

3.5. KOMGMHMPOBaHHbIe MOP(OMETPUYECKUe BENUUNHDBI
MophoMETPUYECKME BEMNUMHBI MOTYT GbiTb IMAMPUYECKN COCTABAEHbI M3 HECKOMIbKMX NOKANBHBIX /MM HENOKANbHbIX Be-
AMYMH. MOPPOMETPUYECKME MHAEKCHI, KOMOUHUDYlOWME " , YUMTBIBAIOT KaK NOKaNbHYO
FEOMETPUIO TONOrPapMUeCcKoil NOBEPXHOCTH, TaK M OTHOCMTENbHOE NONOXKEHNE AAHHOI TOUKM Ha MOBEPXHOCTH.

K koM P P KUM (combined morphometric variables) oTHocAT, B 4acTHOCTH, Tomorpa-
pnyeckmii nHaekc (TI) 1 MHAEKC MOLLHOCTH NOTOKOB (ST).

PacyeT KOMGMHMPOBAHHbIX MOP(HOMETPUUECKUX BEMMUMH n p METOAO0B ANA pacye-
Ta NOKaNbHLIX 1 HENOKANbHLIX XapaKTEPHCTHK C Mocneaytowen apud ] it pesy 3TUX PACcYeToB.
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(ITonsikoBa, 2020), aBTopedepar, c. 3

3
Obmas XAPAKTePHCTHRA PAOOTHI

Axmyansnocms paboms:. OcymecTBIeHHe BCeX BHIOB TeATeTbHOCTH. 00CIeHBAIOIIHK
HEZIPOTOME30BAHEE B CEBEPHBIX PerHOHAX PO, CTAaIKHBACTCA ¢ CEPBEIHEIMH TPYIHOCTAMH B
IUTaHe TIOYTH TIOJHOTO OTCYTCTBHA aKTyaTbHOLl, TOUHON Te0NnpoCTPaHCTBEHHO HHGOPMAIIHH
00 OmacHBIX NPHPOIHEIX MPOIECCAX H ABICHHAX. JKCTEHCHBHBIH XapaKTep IecOomob30BAHHL
H HH3KAS CKOPOCTh JeCOBO30OHOBIEHHS INPHBOIAT K GBICTPOMY COKDAIIHHIO TeCHBIX
mromaznei (HcadeHko. 1995). CyIecTBeHHOS BIHAHHE Ha CEBEPHEIE HKOCHCTEMEI OKA3BIBACT
pa3sBelIKa H pa3padoTka MeCTOPOXKISHHH MOTe3HBIX HCKomaeMblx (Munsaes, IOxaxum. 1996).
ypOaHH3alHA H Pa3sBHTHE JOpokHOH ceTH. HHTeHCHBHO® X03AHCTBEHHOE OCBOSHHE CeBePHBIX
TEPPHTOPHH YACTO MPHEOZHT K AKTHBH3AIHH TPHPOIHBIX MPOLSCCOR HIH PAIBHTHIO HOBBIX
OTAcHBIX ABTEHHI, KOTOPIE PAHES 371€Ch OTCYTCTBOBATH (ONacHEIe IK30TeHHbIE. ... 1999).

Penbed ABIASTCA OMHHM H3 OCHOBHBIX (DAKTOPOB. ONpeIeIANIHK X0 H HANPAaBIEHHOCTH
NpoeccoB. NPOTEKARINHY B NPHIOBEPXHOCTHOM cloe miaHeThl (Huggett. Cheesman. 2002).

(®aopunckmii, 2010), aBTopedepar, c. 3;
(®aopunckui, 2010), nuccepranus, c. 7-8

OBIIAS XAPAKTEPHCTHKA PABOTBI

AKTYAIBHOCTD npoﬁne.\m.IPenbqu ABMACTCA OIHHM H3 OCHOBHBIX (DaKTOPOB.

OINpeeTIIMHY X0O H HalPAaBI€HHOCTH IPOLECCOB. IPOTEKAXMIHX B MIPHIOBEPXHO-

CTHOM CII0O€ l'l.‘]ﬁHeTBI.IB YacTHOCTH. penbeqa ABIACTCA OTHHM H3 ¢RKTOPOB TOYBOOG-

Pa30BaHHA, Tak KaK BO MHOTOM OIIpelenseT MHKPOKIHMAaTHYeCKHe H MeTeopOoIorH-
UeCKHE XapaKTEPHCTHKH, BAHAWMIHE Ha THAPOJOTHYECKHHE H TEIITOBOH PEKHM MOUB
(Geiger. 1927: PomaroBa. 1977: KorapateeB u ap.. 1978), H OpelmocHIIKH IaTe-
PaIbHOTO NEPEHOCa BOJBI H APYTHX BEMICCTE BA0Ib 3¢MHOI MOBEPXHOCTH H B NIOYBE

nop getictBaem rpaBuTanun (Kitkby, Chorley, 1967: Speight, 1974) | BmecTe ¢ TeM,

BOTBEMHHCIBO YKOTOTO-TeOXHMHUESCKHX NPOUECCOB 3aBHCHT OT MOCTYTIISHHA B KAKIVIO TOUKY
TOpPOCTPAHCTBA BIATH H COTHEUHOH OHEPTHH. HX pacHpeleleHHe PeTyIHPYeTCS YTIaMH
HAKTIOHA H SKCIO3HIHeH cKk1oHOB. HanpaBTeHHe pacHmpoCTpaHeHHA 3arpA3HeHHH. IIyTH
MHIPAIlHH BEINECTBA, 30HBI €r0_BO3MOKHOIO HAKOIVICHHA H CMBIBA ONpPEIENART THIEI

(’)y_![ylll/l Ppe3yIpTaToM B3aHMOAEHCTBHA YHIOTEHHBIX H 9K30T€HHBIX TIpOmeccoB, penb-
ed) BEICTYNAeT HHIHKATOPOM [e0JIOTHYeCKOro CTpoeHHA TeppHTOpHH (Penck. 1924:

Tepacamos. 1959; MemepsAkos. 1965: Ydumnes. 1984: Kocterko, 1999: u 1p.). B

MopdostemeHTOE pembedha. [BmecTe ¢ TeM. OyDydH pesylIbIaToM —B3aHMOICHCTBHA

SHIOTEHHBIX H 3K30TeHHBIX MPOIRCCOB, pelbed) BEICTYIAeT HHIHKATOPOM Te0IOTHYRCKOTO
cTpoenns TeppHTopHH (Penck. 1924: Tepacinop. 1959: Memepskos, 1965 Vumvues, 1984:
Koctenko. 1999: KyTuHOB. 2005 ®nopHHCKHA. 2010 H 1p.). B 3ToH CBA3H. HHPOPMALHL 0O
penbedpe MHPOKO NPHMeHASTCA B HAyKax O 3eMiIe H HHASHePHBIX HayKax.

Bmoote 1o 90-X roJoB MpONITOro Beka OCHOBHEIM HCTOYHHKOM KOTHUeCTBEHHOIT
aHATH3e m'ropmx

HHOPMAIHH © pelbede ABTATHCH TOMOIpPadHYUecKHe KApTHL,
HCIIOTB30BATCA METOIHHUECKHH ammapaT MOpGOMETpPHH pelbeta(
1950: Strahler. 1956: Mark. 1975:

r:pn

KOMIIBIOTEPHBIX H a3DOKOCMHYUECKHX TEeXHOIOIHH UH(QPOBOE MOIeTHPOBaHHE pe“metba
O(hOPMHIOCE B CAMOCTOATETHHYIO HAYIHYIO ITHCUHIUIHHY — TeoMOP(OMETPHIO, TIpeIMeToM
KOTOPOil ABTACTCA KOMHUECTBEHHOS MOISTHPOBAHHE H AHATH3 PeTbeda 3¢MHOMH NMOBEPXHOCTH,
a TAakKe B3AHMOCBA3el MeKTY pembeoM H IPYTHMH €CTeCTBEHHBIMH H AHTPOIOTEHHBIMH
KOMIIOHeHTaMH reocHcTem (Geomorphometry, 2009). VemoxHeHHe 3agad HAyUHBIX H
TMPAKTHYECKHX HCCISJOBAHHIL. HEOGXOIHMOCTE CHIDKEHHS YPOBHA HX CYGBEKTHBHOCTH
ONpeIeNHIH MNePeX0X 0T TPALHUHOHHEIX MOPQOMETPHUESCKHX MeTONOB K LH(POBOMY
MOITHPOBaHHIO penbeda (PropHHCKHiT, 2010).

STl CBA3H, HH(pOPMaNHA O pelbede MHPOKO MPHMEHASTCA B HayKax o 3emMie, HH-
JKCHEPHBIX H3BICKAHHAX. IPOSKTHPOBAHHH H CTPOHTEIbCTBE.

Jlo 1990-X IT. OCHOBHBIM HCTOUHHKOM KOIHYeCTBEHHON HH(QOPMALHH O pelbe-
IiIE ABIATHCH TOHOl‘pad)H‘]ECKHE KapThl, IPH aHATH3€ KOTOPBIX HCIOIB30BANICA METO-

1956:

auaeckuil anmapaTr MopdoMerpuH (Uenmos. 1948: Bomkos. 1950: Strahler.

Jepnapuann, 1967: Coupugosos, 1975: Uepsakos, 1984: ITupues. 1985: JlacTou-

KHH. 1987, CHMOHOB. 1998: 1 :(p.).IKaK COCTAaBHAA TacTh KapTOTPadHIecKOTO METO-

na uccnegoBaHus (Canumes, 1955; Bepmant, 1978, 1986) H MaTeMaTHKO-KapTo-

rpadraeckoro MogetHpobanns (Kykos o ap.. 1980: CepSentok. 1990). mMopdomer-
HIECKHE IIOIXO0IBI MMOTYIHIH PAacIIPOCTPaHEHHE B I'€OIOTHH H ITOYBOBEICHHH (CDPI-

Nocodop. 1960: Pomanosa. 1971: Pannman. 1979: Borsarckad. 1981: m ap.).

B cepexnre 1950-x rT. B hoTOrpaMMeTpHH BO3HHKIO HOBOE HampaBIeHHE —

B ocHOBe cOBpeMeHHBIX TeHICHIHH H MOIXOIOB K NPOBEIeHHI) Ie03KOIOTHIECKHX
Heenegopanmit B PoccHH H 33 pyOesKOM TEKHT. KaK MPABHTO. YUET AHTPONOTEHHOTO
BO3IeHCTBHA H TPAKTHYSCKH OTCYTCTBYST aHAIH3 NPHPOIHOTO COCTOAHHA OKPYyZKaromIeH
CpelEl. B MepBYI0 Ovepens. reoqorHdeckoll. B To jke BpeMsd. HAXeKHOCTh (J0CTOBEPHOCTH)
Te03KOTIOTHYeCKOH OII@HKH CYIEeCTBEHHO BO3pacTaeT NMPH 06beKTHBHOM aHATH3E MPHPOIHEIX
(barTopor. B KauecTBe YHHBEPCATEHOMH OCHOBBI 1114 IPOBEIEHHA T€03KOIOTHIECKOTO AHATH3A
TEPPHTOPHH C TOYKH 3PEHHA BEPOATHOCTH PAa3BHTHA OMACHEIX MPONECCOB H ABISHHH MOKET H
JOTKHA BEICTYNATE HH(POBAA MOJeTE perbeda.

Ifeas paGomsr: MpoBeIeHHE TEO3KOMOTHYECKOTO aHamn3a TeppuTopun Cemepa Pyccroft
IUIHTEL HAa OCHOBE LH(POBOIO MONSIHPOBAHHA pelbeda /17 ONEHKH NOTSHUHATLHOH
BEPOATHOCTH pA3BHTHA OMNACHBIX TeOTOTHYECKHX TMPONecCOB H fABIeHHH B  CBeTe
BO3pacTaromelf aHTPONIOT eHHOH HArPY3KH.

UE(pPOBOE MOISTHPOBAHHE pembeda — MepBOH 0GTACTBI0 NMPHMEHEHHA KOTOPOTO

CTal0 MPOSKTHPOBAHHE H CTPOHTEIBCTBO THHeHHBIX coopy:keHHil (Miller, Leflam-

me, 1958; KoHoBaoB. 1960)IB PaMEKax 3TOT0 HampaBICHHA OCHOBHBIMH HOCHTEIA-

MH HHOOPMAIHH O penbede cTan nHdpopsle Mogent BecoTH (LIMB), nemomssye-
MbI€ 1A PacIeToB MHGPOBBIX MOAeIeH MOPHOMETPHIECKHIX XapaKTepPHCTHK Pelbe-
¢a (madpossrx Mogeneil perbeda, [IMP). ITo Mepe pa3sBHTHA KOMIBIOTEPHBIX TEXHO-

1orHil. nHOPOBOE MOAETHPOBAHHE penbeda 0GoPMHIOCH B HAYIHYH THCIHITHHY.
3

ITo Mepe pasBHTHA KOMIIBIOTEPHBIX H a3pPOKOCMHYECKHX T ©XHOJIOTHii. ]_[]Id)p 0BOE MOJEIHPO-

BaHHE pE.’IbE¢ﬂ 04)01.).\11{.70(35 B HaYIHYIO JHCUHILTHHY. DPEIMETOM I\'OTGPOﬁ ABIAETCA KOIHYeCT-

BEHHOE MOJSTIHPOBAHHE H aHATH3 pe.‘u;e«iua 3eMHOIT (HJﬂHeTapHOﬁ) MOBEPXHOCTH, a TAKKE B3aHMO-

cBAzel MEXKIY pexheq:o.\x H IPYTHMH €CTECTBECHHBIMH H AHTPONOI€HHBIMH KOMIIOHEHTAMH [€OCHC-
TeM. YeIokHEHHe 3a1ad HAy4YHBIX H NPAKTHYECKHX HCCISJOBAHM., HEOOXOIHMOCTE CHIKEHHA
YPOBHA HX C)’é'ﬁel\'THBHOCTH H 00eCIIeIeHNAA BOCIIPOH3IBOIHMOCTH ONPEISTHIN IIEPEXOI OT TPaIH=-

IHOHHBIX MOPQOMETPHISCKHX METOJOB K UH(POBOMY MOIEIHPOBaHHIO peabeda [252. 60, 202,

239, 108].|3ToMy cmocoGeTBOBATO PA3BHTHE (PHIMKO-MATEMATHUECKOH TeopuH Tomorpaduueckoit
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