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OO0masi xapaKTepuCTHKA padoThI

AKTyaJIbHOCTh PadoThl. OCyIIecTBICHUE XO3SMCTBEHHOW JESATENHHOCTH B CEBEPHBIX
peruonax P® craikuBaeTcs ¢ onpeeIeHHBIMU TPYAHOCTSIMU B CHILY OTCYTCTBUSI aKTyaJIbHOU U
OOBEKTUBHON T'EONMPOCTPAHCTBEHHON uWHGOpMaMK 00 ONacHBIX MPUPOJHBIX SBICHUAX U
mpolieccax, a Takke 0 BEPOATHOCTH UX pa3BuTus (AmOpocumon, Cu3zos, 2013; ITonskosa, 2018).
DKCTEHCUBHBIN XapaKTep JECOMOIb30BaHUs U HU3KAsi CKOPOCTh JIECOBO30OOHOBJICHUS TPUBOJIAT K
ObICTpOMY coOKpaineHuto jecHbix miomaaet (Mcauenko, 1995). CyiiecTBeHHOE BIUSHUE Ha
CEBEpHBbIE JKOCHCTEMBl OKa3bIBAaeT pa3BelKka M pa3padoTka MECTOPOXKICHUN TOJIE3HBIX
uckomnaembix (MunsieB, FOmaxun, 1996). Hanpumep, Ha TeppuTOopuu ApXaHTeIbCKOW 00acTH
OTKPBITHI U B HACTOSAIIEE BpeMsi pa3pabaThIBAIOTCA MECTOPOXKACHUS aliIMa30B (MECTOPOKICHUS
uM. M.B. Jlomonocoa u B.I'puba), 6okcuroB (CeBepo-OHeKckuii OOKCHTOBBIA PpaioH),
yraeBoA0pOJ0B U T.1. O0beMbl JOOBIYM CHIPHs, MOTPEOIIEMOIl TPOAYKIIMK M COMYTCTBYIOIIMX
OTXOJIOB, ONPENENAIOT TJaBHbIE HM3MEHEHHS €CTECTBEHHOIro OallaHca MacChl M HSHEPIHU B
npupoiHoH cpeze. OnpeneneHHoe BIUsSHUE Ha CEBEPHbBIC SKOCUCTEMbI OKa3bIBAIOT YpOAHU3AIIMS
Y pa3BUTHE TPAHCIIOPTHOU ceTu. IHTEeHCHUBHOE X031 CTBEHHOE OCBOCHUE CEBEPHBIX TEPPUTOPUIA
YacTO MPUBOAMUT K AKTUBH3AIMU MPHUPOIHBIX MPOILECCOB WM PA3BUTHUIO HOBBIX OIACHBIX
SBJICHUN, KOTOpBIE paHee 37ech oTcyrcTBoBasiv (OmacHble 3K30reHHBbIE Mponecchl, 1999). B
CBS3M C OSTUM BeChbMa BAaXKHOM TMpeNCTaBIseTCs pa3padoTKa W peanu3alusi SKOJOTHYECKU
cOaaHCUPOBAHHOTO MOAXO0/JAa K OCBOCHHMIO pecypcoB reosiorumueckoit cpeabl (I'yOaiimymuH,
2002).

Ha w3yueHue wu pemieHue BOIMPOCOB COXPAHEHUS HEOOXOAUMOW [JIsi HOPMAJIIbHOW W
MPOJYKTUBHOM  JKU3HENEATEIBHOCTH TEOJOTHYECKOM  cpeipl, Mph  MaKCUMajJbHOM U
3¢(HEeKTUBHOM HCMIOJB30BAHUUM €€ PECypcoB JUIS HYXKJ UeJOBEUeCTBa, HaIpPaBJICHBI
reoskosiornueckue uccienoanus (I[Ipodmemsl panmonanbHoro..., 1988; Kosznosckwmii, 1989;
Kysnenos u ap., 1991; Cerues, 1991; bratos, 1993; I'onmonkosckas, Kypunos, 1994; Tpodumon
u ap., 1994; I'apeuxuii, Kaparaes, 1995; Kpacunosa, 1997; borocnoBckuid, Kuramun, 1998;
Conomxkuna, 2001; I'y6aiiaynnun, 2002; Mowucees, 2007; Ocunos, 2017 u ap.; Kyrunos u np.,
2019; Kytunos u ap., 2020). O6uieil 1enbi0 re03KoJI0THYECKUX UCCIIEIOBAaHUN ABIISIETCS OLEHKA
JKOJIOTUYECKOTO COCTOSHUS Teojornueckoi cpeanl (Anapocona, 2000).

B pabote (Pym, 2006, c. 7) oTMe4aeTcs, 4YTO «IIPU MPOBEACHUH MPOLETYPbl KOMILJIEKCHON
TE03KOJIOTUYECKOM  OLICHKM  KOHKPETHOM  TEPPUTOPUHM, TMOJABEPKEHHOM  BO3IECHCTBHIO
TEXHOTEHHOW HAarpy3Kd, HEOOXOJHWMO UCIOJIb30BaTh COBPEMEHHBIE TOJIXOJIbl M METObI
UCCIIeIOBaHUsI OOBEKTOB OKPYXAIOIIEH cpenbl, Haubojaee anmpoOMpPOBAHHBIE B OIpPEAEIEHHBIX
YCIIOBUSIX, B IEJISIX MOTYYCHUSI TOCTOBEPHOI MHMOpMAIIUK 00 H3y4aeMOM OOBEKTEN.

AKTyallbHBIM U BOCTPEOOBAaHHBIM HAIPaBICHUEM, IMO3BOJISIIOIIMM IMOIYy4YaTh OMEPATHUBHYIO
WHOOPMAIIMIO O COCTOSSHMHM OKPYXAIOIIeH Cpenbl, SBISAETCS MOHHUTOPHHT TPUPOJTHBIX H
TEXHOTEHHBIX 0OBEKTOB HA TEPPUTOPHIX TOPHOJOOBIBAIOIINX U MPOMBIIUICHHBIX KOMIUIEKCOB C
MIPUMEHEHHEM JaHHBIX TUCTAHIIMOHHOTO 30HAupoBaHus 3emiu (["amuenko u ap., 2020). Ognako
KOCMO- M a3p0()OTOCHEMKA MOTYT ObITh Manod()(EeKTUBHBIMHU HA JIECOMOKPBITHIX TEPPUTOPHSIX.
B T0 xe Bpems nmpeIBOCXUIIIEHUE, TPEABUICHUE BO3MOKHOTO PAa3BUTHUSI HEXKENIATEIbHBIX U Jaxe
OTMAaCHBIX OK30TCHHBIX TMPOIECCOB HA TEPPUTOPUSX C IUIAHUPYEMON XO3AWCTBEHHOM
JESITEIbHOCTBIO, SIBJISIETCA HE MEHEE aKTyaJlbHOM 3ajayeid. Peakius reosoruyeckoud cpeipl Ha
M000 BUJ TPUPOJHOTO WM AHTPOMOTEHHOTO BO3JIEHCTBUS HAMPSMYIO 3aBUCUT OT pelbeda
MecTHOCTH. Penmbed, SBIASACH CBSA3YIONIUM 3BEHOM MEXAY BHYTPEHHHM (T€OJIOTHUYECKUM)
CTPOCHMEM U BHEIIHEH OKpYy)Kalolel Cpeoi, pacKphIBaeT MOTCHIIMAIbHBICE BO3MOXHOCTH
TEPPUTOPUHU K TIEpepaclpe/IeICHUI0 0CaJOYHOT0 MaTepHraia Mo MOBEPXHOCTH, ONPEEss 30HbI
BO3MOJKHOTO CMbIBAa, TpaH3UTa W HAKOIUICHUS pa3MYHBIX BEIIECTB, B TOM UHUCIE U
3arps3HAIONINX TEOJOTHYECKYr cpeny. OleHka ponu penbeda B Pa3BUTHH SK30TCHHBIX
MIPOIIECCOB TPeOYeT ero KOJTUYECTBEHHON XapaKTepUCTUKU. B 3TOM acniekte oHUM U3 Hanbosee
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OOBEKTUBHBIX U A(PGEKTUBHBIX IOAXONOB SBISIETCA TI'€OMOPPOMETPUUECKUN aHAIU3 €ro
1udpoBoro aHanora — 1udpoBoit Moaenu peareda.

Henbs pabGorbl: npoBeneHUE TeodKoJIorndyeckoro axanusza tepputopun Cesepa Pycckoit
IUINTBl Ha OCHOBE LU(POBOrO MOAETUPOBAHUS penbeda Uil OLEHKH HNOTEHIUAIbHOM
BEPOSITHOCTH Pa3BUTHUS ONACHBIX I'€OJOIMUECKUX MPOIIECCOB U SBJICHUI B CBETE BO3pACTaIOLICH
AHTPOIIOIr€HHOM Harpy3KHU.

OcHOBHBIE 32]2a491 UCCJIEAOBAHUI:

1. Ilpoananu3upoBaTh  COBPEMEHHbIE  TEHJIEHIMM M  TOAXOABl K  IPOBEIEHUIO
re0’KOJIOTUYECKUX HccenoBanuil B Poccun u 3a pydexom.

2. IlpoBectu reomopdomerpuueckuii ananu3 mnoctpoeHHod Ha ocHoBe ASTER GDEM v.2
uppoBoi Moaenu penbeda; MPOU3BECTH MOAOOP TreoMOpPOMETPUUYECKUX HapaMeTpoB JUIs
I€0’KOJIOTUYECKON OLEHKU COCTOSIHUS ITPUPOIHON CpeJibl Ha MpuMepe ApXaHIeabCKOW 00IacTH.

3. Ha ocHoBe BBIOpaHHBIX T€OMOP(HOMETPHUECKUX MapaMETPOB BBIIACIUTh TEPPUTOPHH C
HauOOJbIIEH BEPOATHOCTHIO PA3BUTHS IPO3MOHHBIX IPOLIECCOB (30HBI CHOCA Marepuaja), C
BO3MOKHBIM IPOSIBICHUEM HPO3MOHHBIX MPOLECCOB (30HBI TpaH3WTa Marepuaiga) U C
NOTEHIMAIBHBIM Pa3BUTHEM aKKyMYJATHBHBIX IPOLIECCOB (30HBI HAKOIUJICHHS MarepHala);
OLICHUTBH JOJI0 KaXJ0W 30HBI B IpeJieax peruoHa UCCIIEI0BAHMM.

4. OueHUTh BEpOATHOCTh aKTUBU3AIMK KAPCTOBOI'O IpoIlecca Ha OCHOBE MPUMEHEHHs METO/1a
OoOHapyXeHusi OECCTOYHBIX BIAJAWH, MCIOJB3YEMOr0 TMpPH TUAPOJIOTHUECKONH KOPPEKIUH
uuppoBoil Mozenu penbeda AN yCTpaHEHUs OIMIMOOK; MOKa3aThb COCTOSITENIBHOCTh JAaHHOIO
MeTo/1a.

5. OTpa3uTh B3aMMOCBS3b MHJEKCA pPACUJICHEHHOCTH penbeda Kak OObEKTHBHOMN
KOJINYECTBEHHOM XapaKTEpUCTUKU HEOJHOPOJHOCTH TEPPUTOPUU C XUMHUYECKHM COCTaBOM
MO/I3€MHBIX BO/I.

6. YcTaHOBUTH OCHOBHOW XapakTep MNpOSBIEHUS CTPYKTYp (yHIaMEHTa B COBPEMEHHOM
pensepe CeBepa Pycckoil mIuTBH; MOKa3aTb BO3MOXHOCTh IPUMEHEHHUS LHU(POBOro
MOJIETUPOBAHUS pelibeda B CTPYKTYPHO-TE€OJIOTMUECKUX UCCIIEI0BAHUSX.

dakTHYeCKHil MaTepua M MeTOAbl HcceaoBaHnil. B paboTre B kauecTBe OCHOBBI BCEX
reoMOpPPOMETPUIECKUX PacUETOB MPUMEHSIIACh U(ppoBas MoAenb peibeda, TOCTPOCHHAS IS
TEPPUTOPUN APXaHTENbCKOW O00JIACTH HAa OCHOBE TI0OANbHON MH(pPOBOl Mojenu penbeda
ASTER GDEM v.2. Jlngs ucxogHoil Mmojenu Obula MpoBeAEHA MNpoleaypa MOArOTOBKH,
3aKJIIOUAIONIAsiCAd B 3aMOJHEHHM HENOCTAOINMX MaHHBIX 3HadeHUaIMHU Moxeaun GMTED2010 c
UCKYCCTBEHHBIM YMEHBIIEHHEM pa3Mepa siuedku 10 | YIrIoBOW CEKyHABl; YCTpaHEHUU
apTreaxkToB, OIIMOOK M LIYMOB; MPOBEAECHUU THAPOJIIOTMYECKON Koppekuuu. g moiaydyeHus
JaHHBIX O TNIyOMHE 3aneraHusi (yHJAaMEeHTa HCIOJIb30BAINCH MAaTE€pUalbl OTYETOB U3 (OHIOB
Apxanrenbckoro ¢umana ®BY «TOI'N o C3DOy.

JUg poBENEHNs I€OIKOJIOTMYECKOr0 aHaln3a TEPPUTOPUM HCCIEN0BAHUN HCIOJb30BAINCH
METO/bl LM(PPOBOrO MOJAETUPOBAHUS penbeda, MaTeMAaTUYECKOM CTaTHUCTUKH, a TakKke
KapTorpapuyecknii marepuan. Pacuers, 00paboTka W TOArOTOBKA KapTOTrpaguuecKkoro
MaTepHala OCyIIECTBISUINCH B TporpaMMHbIX npoaykrax SAGA GIS u ESRI ArcGIS.

JInunblii BKJIaA aBTopa. B nucceprannonHoi paboTe NpuBOATCS Pe3yabTaThl MHOTOJIETHUX
UCCIIeIOBaHUM, BBIMOJTHEHHBIX JIMYHO aBTOPOM, IIPU €r0 Y4aCTUHU, WM TMOJ €ro pyKOBOJCTBOM.
CoBMECTHO C COTpYTHUKAMU Ja00paTOPUH TITyOMHHOTO T€OJIOTHYECKOTO CTPOSHHS U TUHAMUKHI
mutocdepsl Oblla mocTpoeHa HUGpoBas MoJenb penbeda Ha TEPPUTOPUIO APXAHTEIbCKON
oOnacTu. ABTOpY IMPHUHAJIEKAT: BEIOOP HAMpaBIIEHUSI UCCIEOBAHUS U MOCTAHOBKA MPOOJIEMBI,
aHATMTHYECKUN 0030p JUTEPATYPHI, paspaboTka 0000111eHHO KOHLENIUU
reoMop(OMETPHUECKOTO TMOAXO0/a B TE0IKOJOTHYECKUX HMCCIECNOBAaHUIX HPUPOIHON Cpeibl,
dbopMynMpoBaHUE  TEOPETHUYECKUX, METOJOJIOTMYECKMX W  METOJWYECKUX  MOJIOKEHUMU
T€09KOJIOrMYECKOr0 aHalu3a TEPPUTOPUH, a TAaKKe MOATrOTOBKA KapTorpaduyecKkoro Marepuaiia.
Astop B nepuog ¢ 2000 o 2020 rr. SBAsIICS PyKOBOAUTEIEM U YYaCTHUKOM IKCHEAUIIMOHHBIX
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UCCJIEIOBAaHUM, MPOBOJUMBIX B MPHAPKTHMUYECKUX U APKTHUUYECKUX PETHOHAX CTpaHbl C LEIbIO
Ha3eMHON BepuuUKalMu KapTorpaduyeckoro Marepuajla ¢ JaHHBIX JUCTAHIIMOHHOTO
30HJIMpOBaHUs, a Takxke npoBeneHuss GPS-3amepoB it mpoBepku TOUHOCTH U(DPOBON MoaeIH
penbeda.

OcHoBHBIE 3a1IHIIaeMble TTOJT0KEHHUS

1. 'eomoppomeTpuueckuii ananus penbeda u I'MC-texHOIOrHH SBIAIOTCS HEOTHEMIIEMOU
YacTbl0 COBPEMEHHBIX I'€O3KOJIOTMYECKUX HCCIEIOBAaHUN B CHIIy JOCTYIHOCTH HCXOIHOIO
MaTepuaina, 00beKTUBHOCTH KOJUYECTBEHHBIX METO/IOB pacyeTa U 0XBaTa OOJIBIINX TEPPUTOPUN
€IMHOBPEMEHHO.

2. Ha ocHOBe 00beIMHEHNS KJIACTEPOB MaKCUMaJIbHBIX 3HAUEHUH yria HakioHa, LS daxropa,
UHJIEKCA PacuwJICHEHHOCTH pelibeda BhIJICICHBI YYACTKU ¢ HAaMOOJIbIIeH BEPOATHOCTHIO Pa3BUTHUS
APO3HOHHBIX MPOIIECCOB, COOTBETCTBYIOIIME 30HAM CHOCA MaTepuaja U COCTABIISIFOIINE TOPSIKa
18 % uccnenyemoii Tepputopuu. Ha ocHOBe 00BeMHEHMS KIACTEPOB CPEIHUX 3HAUCHHUH TEX KE
MapaMeTpOB BBIJEIIEHBl YYaCTKH C BO3MOXKHBIM IPOSIBIEHHEM HPO3UOHHBIX IPOIIECCOB,
COOTBETCTBYIOIINE 30HAM TpaH3WTa MaTepuala M cocTaBistomue nopsaka 33 % Teppuropuu.
Ha ocHoBe oOBeaMHEHHsS] KJIacTepOB MHUHHUMAIBHBIX 3HAUYECHUN IMapaMeTpoB, a Takke
MaKCUMAaJIbHbIX 3HAUYE€HUN MHAEKCAa BIIAXKHOCTH BBIJECJIECHbI YYacTKM C IOTEHIHAIbHBIM
pPa3BUTHEM AKKyMYJISITUBHBIX MPOIIECCOB, COOTBETCTBYIOIIMX 30HAM HAKOIUICHUS MaTepHualia H
cocTaBIsifoIIKe opsaaka 35 % TeppuTOpUH UCCIEAOBAHUS.

3. Meton oOHapyxeHUS OECCTOYHBIX BMAAWH, HWCHOIB3YEMBIH TMPH THIPOIOTHUECKON
KOppeKIuu muQpoBoid MOJEH penbeda ¢ 1eNbl0 YCTpaHEHUS OITUOOK, MOXKET ObITh MPUMEHEH
JUTSL BBIJICJICHUS] 30H BEPOSITHOM aKTHBU3AlMHU KapCTOBOTO IMPOIIECCa, YTO OCOOCHHO aKTyaJlbHO
JUISL  JIECOTIOKPBITBIX CEBEPHBIX TEPPUTOPUN C BO3pACTAIONICH AHTPOIOTCHHOW Harpy3KOM.
MaxkcumanbHasi IUIOTHOCTh OECCTOYHBIX BHAJAMH MPUXOAUTCS HA TEPPUTOPUU C PA3BUTHUEM
KapOOHATHOTO MOKPHITOTO U MOTPeOEHHOTO KapcTa.

4. Ha paBHMHHBIX TEPPUTOPUAX HHJEKC PACWICHEHHOCTH peibeda OTPaKaeT XUMUYECKUUN
COCTaB MOJ3EMHBIX BOJI. BbIcOokas pacujieHEeHHOCTh penbeda, mMajias TONIA MEePeKPbIBAIOIINX
KOpPEHHbIE TIOPOJIbl UYETBEPTHUYHBIX OTJIOXKEHHM, OTCYTCTBHME BOJOYNOpa CIOCOOCTBYIOT
OIIPECHEHUIO MO3EMHBIX BOJ 32 CUET MPOHUKHOBEHUS YJIbTPAIPECHBIX aTMOCHEPHBIX OCAIKOB.
Huskas pacuneHeHHOCTh penbeda oOycliaBIMBaeT HEBBICOKYIO HHTEHCHUBHOCTh BOJJOOOMEHA H,
KaK CIIEJICTBUE, — 00JIee BBICOKYIO MUHEPAIHU3AIUIO MTOI3EMHBIX BO/I.

5. llupposoe monenupoBaHue peibeda MO3BOJSAET MPOBOAUTH CTPYKTYPHO-T€OJIOTMUECKUE
uccienoBanus. Ha ocHoBe comocraBienuss uudpoBoit mozenu penbeda dyHgameHnta u
uuppoBoil MOAENM JHEBHOM MOBEPXHOCTU BbLACNIEHb (QOPMBI MPOSBICHUS CTPYKTYP
¢yHnaMeHTa B CcOBpeMeHHOM penbede Apxanrenbckoil obmactu. Ilpsmoil  xapakrep
HacnenoBanusi umeer 61 % Teppuropuu, obpatHbiii — 25 %, paioHBI, T/Ie HaclieJOBaHUE HE
MPOSIBIISICTCS, COOTBETCTBYIOT 14 % Tepputopun 00JIacTH.

HayuyHast HOBU3HA HCCJICJOBAHUM:

- BriepBrie co3mana neranbHas KOppekTHas mudpoBas mMoens penbeda s TEPPUTOPHH
Apxanrenbckoil oOnacTi Ha ocHOBe TioOanbHOM nmdposoit momenu ASTER GDEM v.2.
PeneBaHTHOCTH JOKa3aHAa HHCTPYMEHTAIBHO.

- TeopeTtndyecku 00OOCHOBaHA BO3MOKHOCTh MPUMEHEHHUS TeoMOpPGOMETPUYECKOTO aHaIM3a
penbeda B reodkonorudeckux uccinenoBanuax Cesepa Pycckoil muutel. [IpuBeaensl mpumepsl
MIPAKTUYECKOrO MPUMEHEHUS.

- BiepBble mpoBefieHa TIe0IKOJOTHYECKash OLIEHKA BEPOSTHOCTH DPAa3BUTHS APO3UOHHBIX U
aKKyMYJISITUBHBIX ~TPOIIECCOB Ha TEPPUTOPUU ApPXaHTENbCKOM 00JacTh Ha OCHOBE
reoMop(OMETpHUECKOTO aHanu3a penbeda. BreiieneHsl 30HBI CHOCA, TPaH3UTAa W HAKOIUICHUS
MaTepuaia, B TOM YHCJIE M 3arpsA3HSIONIMX BEIIECTB, a TaKXKe TEPPUTOPUHU, CKIOHHBIE K
MOJTOIUICHUIO BO BpeMs MaBOJKOB U MPEIPACIOI0KEHHBIE K 3a00Ja4MBaHUIO.
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- [IpennoskeH HOBBIM crocoO AJisi BBIACNIEHUS 30H BEPOSITHOM AaKTUBU3AIMM KapCTOBOIO
npolecca, OCHOBaHHBIN Ha pacuere IIOTHOCTH 0eCCTOUHBIX BraiuH. Panee mMeTos1 oOHapyKeHus
0ECCTOYHBIX BHAJAWH MCIOJIb30BAJICS TOJIBKO IPH THUAPOJIOTMYECKOW KOPPEKUUH IU(PPOBOH
MoOJIeH penbeda C 1eNblI0 YCTPAaHeHUS B HEell OIIHOOK.

- BnepBoie moctpoena nudpoBas mozaens penbeda ¢ynmamenta Ceepa Pycckoil 1mThl,
IIPOBEJICHO €€ COIOCTaBJICHUE C LU(POBOW MOJEIBIO JHEBHOM IMOBEPXHOCTH U BBIIEIEHBI
dbopmbl oTpakeHus: PyHIaMEeHTa B COBpEMEHHOM penbede ApxaHrenbckoi obnactu. [lokazana
BO3MOXKHOCTB MPOBEJICHUS CTPYKTYPHO-TE€OJIOTMUECKUX HCCIEeIOBaHUN cpeAcTBaMu IIUGPOBOTro
MOJIEJIMPOBaHUS pesbeda.

IIpakTnyeckasi 3HAYMMOCTh HccJael0BaHuil. B paboTe u3nokeH HayyHO OOOCHOBAHHBIN
NOAXOJ K IPOBEACHUIO T'€03KOJIOTMYECKUX MCCIEIOBAHUM C NPUMEHEHUEM COBPEMEHHOIO
00BEKTUBHOTO ammnapara reomopdomerpun. st TpyTHOMOCTYIHBIX JIECOMOKPBITHIX CEBEPHBIX
TEPPUTOPUN TEOMOPPOMETPUUECKUN MOAXOJ SABIAETCA OJHUM U3 ONpPENEISIONUX CIOCOO0B
MIPOBEJICHUSI AHAJIM3a COCTOSHUSI IeoJIOTHUYECKON cpenbl. ['eoMopdomMeTpruueckrii MOy IbHBIN
amnmapar, 3allO)KeHHBbII B mporpaMMublii  komiuiekc SAGA GIS, sBisgercs MOIIHBIM
WHCTPYMEHTOM IS PEIICHUS Pa3IUYHBIX TII0OANBHBIX, PETMOHAIBHBIX W Y3KOHAINPABICHHBIX
3ama4. B yacTHOCTH, pe3ynbTaThl BBINOJIHEHHBIX HCCIEIOBAaHUI OBLIM HMCHOJIB30BAaHbI IS
MPOBEJICHUSI MOHUTOPHUHTOBBIX pabOT IO OIICHKE COCTOSIHHS W 3arpsi3HEHHs OOBEKTOB
OKpYy>Karomieil cpenpl, Haxoasamuxcst Ha Teppuropun OAO «Apxanrensckuid LIBK» u B npenenax
€ro BO3/ICUCTBHS.

Pa6ora Bemonnsace no temam @HUP «W3yuenue cTpyKTypbl U AMHAMHKY aOMOTHUYECKHX
(GakTOpoB M OILIEHKAa HMX BIHUSHHUS HAa OKPYXKAWOIIYI0 CpPEAy CEBEpHBIX peruoHoB» (Ne
01201256211), «M3yuenue mexreocpepHbIX MPOIECCOB B paiOHAX TEKTOHHYECKUX CTPYKTYpP H
y3JI0B HUX TEpeceYeHUl B TEOJIOTMUECKHX YCJIOBMSX JPEBHUX IUIAaTGOpM Ha MpuMepe
Apxanrenbckoit oomactu» (Ne AAAA-A18-118012390305-7); Obuta moaziep:kana: mporpaMmon
[Ipesuguyma PAH «Hayunbie OCHOBBI HMHHOBAIIMOHHBIX JHEpPropecypcocoeperaronmx
9KOJIOTMYECKH O€30MaCHBIX TEXHOJIOTUHA OLEHKH M OCBOEHHUS MNPUPOJIHBIX M TEXHOTEHHBIX
pecypcoBy», mpoekT Ne 12-I1-5-1009 «DyHmameHTaIbHbIE OCHOBBI DKOJIOTHYECKA O€30MacHBIX
TEXHOJIOTUM OCBOEHHMSI IPUPOJHBIX PECYPCOB 3allaJHO-apKTUYECKOro cektopa Poccuiickon
Oeneparun» (Ne 01201256211); Ilporpammoii ¢pyHmameHTanbHbIXx ucciepoBanuii YpO PAH
«Apktukay (Ne 12-5-3-002-APKTHUKA), mnpoexr «l'eoskonornueckoe pailOHUpOBaHUE
apKTUYECKUX U NpHUAPKTHUECKUX TeppuTopuil PO mis pauroHanbHOTO OcBOCHUST ApKTUKI» (Ne
01201268728); I'pantamu PDODU No 09-05-00547-a «BausHue pa3paboTKd aaMa3oB Ha
tepputopun benomopcko-Kynolickoro miaro Ha COCTOSHHE €CTECTBEHHBIX JKOCHCTEM (Ha
MpUMepe PACTUTEIHHOTO TOKpPOBa JOJMHBI peku 3Jonotuia)», Ne 14-05-98803-p cepep a
«I3MeHeHne TeodKONIOrMYeCKuX YCIOBMM TpU TIyOOKOM BOJONOHIKEHHH Ha Kapbepe
JlomonocoBckoro ['OKa B Apxanrensckoit obmactu», Ne 14-05-00008-a «CoBepiiieHCTBOBaHHE
METOJIMKH OIpe/eNieHUs] BO3pacTa MOJA3EMHBIX BOJ MO YpPaH-U30TONMHBIM JaHHbIM», Ne 18-05-
60024-ApkTrKa «AHaJIN3 COCTOSHUS MPUPOIHON Cpebl pABHUHHBIX TEPPUTOPUN APKTUYECKON
30HBI PO ¢ ucnonbp3oBaHreM TeOMH()OPMALMOHHBIX TEXHOJIOTUH M HU(POBOTO MOJCINPOBAHUS
penbedar.

K nmuccepranmmonHoit pabore mnpuiaraioTcs akThl 00 HKCIIOJBb30BaHUM  PE3yJIbTaTOB
WCCIeIOBAaHUM: B Hay4yHO-uccaeaoBaTenbckoi aesrenpnoctd ®I'bYH BHUU 'OUC (L) MUC
Poccun mpu paspabotke aBanmpoekta mo CH OKP «MopaepHuzanus U pa3BUTHE CHCTEMBI
BAJUJAIIMOHHBIX  TMOJCHYTHUKOBBIX  HAOMIOJEHMH M CO3/laHMe Ha €€  OCHOBE
MHOTO()YHKIIMOHATIBHOW CHUCTEMbI CKBO3ZHOTO KOHTPOJISI KadecTBa IeNIeBOM HMH(popMmanuu u
anmapatypbl KOCMHYECKMX KOMIUIEKCOB M KocMHMueckux cucrem JI33»; mpu mnpoBeneHuun
HayuyHO-HcchenoBarenbeckux padbotr OAO «Apxanrenbckuil LIBK»; mpu BbINOTHEHUH TPOEKTOB:
«I'MC  Conoenkoro apxumenara» ¢ [ocygapCTBEHHBIM aBTOHOMHBIM  YUPEKJICHUEM
ApxaHrenbckoil obnactu «YrmpaBieHne HHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI
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Apxanresnbckoil obmactu», «Oxpana necoB B bapeHineBoMopckoMm pervoney, «bopeaibHas
JecHas miaTgopma — 0aJaHC UHTEPECOB COXPAHEHUs BBICOKUX NMPUPOAOOXPAHHBIX LIEHHOCTEN U
3¢ (HEeKTUBHOrO JIECHOIO XO3siicTBa B OOpeasbHbIX Jecax», «CoXpaHEHHE JECOB BBICOKOU
IpPUPOJOOXPAHHBIX IEHHOCTeH 2-i kareropum» c IlpencraBurensctBoM Bceemuphoro ¢onna
JIUKOW NpUpoAbl B ApXaHrenbCKod 00JaCTH; O MPAKTHUYECKOM HCIOJIb30BAHUU B y4e€OHOM
npouecce Hayuno-o6paszosarensHoro nenrpa ®I'bYH OUIIKUA PAH npu nposenenun Kypca
«I'MC-TexHOJOTUN B T'E03KOJOTMYECKUX HCCIEIOBAHUAX» [0 HANPABICHUIO IOATOTOBKU
05.06.01 — Haykwu o 3emie.

JI0CTOBEPHOCTH Pe3yJIbTATOB ONPEACIAeTCS HaJEKHOCThIO IOCTPOCHHOM 1M(pOoBOH
Mozenu penbeda. IlpoBepka peneBanTHOCTHM mnocTpoeHHOW LIMP Apxanrenbckoil obmactu
OCYIIECTBIIIACH COMOCTABIEHUEM C TOUKAMM IUNIAHOBOM ChEMOYHON CETH OTKPBITBIX BEKTOPHBIX
nanHbelx ['MIC IlaHopama (rae B KadecTBe I'e€OJE€3MYECKON OCHOBBI B IUIAHOBOM OTHOILICHHH
BBICTYIIAJIM MYHKThI TOCYJapCTBEHHOM reojie3nueckoi cetu (ToyHocTh 0,1 MM), B BBICOTHOM —
MYHKTBl TOCYJAapCTBEHHOW HUBENUpHOW cetu (ToyHocTh 0,8 MM)); ¢ LUPPOBOH MOJEIBIO
penseda benomopcko-Kynoiickoro miaato, HOCTPOSHHON € MCHOIb30BaHUEM TOMOIpadUIecKUX
kapT macmrada 1:200000 B [1IO I'MC GRASS; a Takxke ¢ MpoBeIEHHBIMH MOJEBBIMU 3aMEepaMu
BBICOT ¢ Tomotbio GPS-HaBuTaTopa B X0/ SKCIIEANIIMOHHBIX PaldoT.

Anpodamusi padoTbl. OCHOBHBIC IIOJIOKEHHS JUCCEPTAIMU JIOKJIAAbIBAJIMCh Ha XV
Bcepoccuiickoif KOHpEpeHIIMH ¢ MEeXIYHApOJIHBIM ydacTHeM «l eoJorudyeckue OINacHOCTU»
(Apxanrensck, HWIIIC VYpO PAH, 2009); wMexayHapogJHOM CHMIO3UYME «DKOJOTHUs
apKTHUYECKUX M MpHapKTHYecKux Tteppuropuit» (Apxanrensck, UDIIC YpO PAH, 2010); III
Bcepoccuiickoit HayuyHOW KOH(EpPEHUUH C MEXKIYHApOAHBIM ydyacTHeM «OKOJIOTUYECKHE
npobnembl CeBEpHbIX pEerMoHOB U nyTH ux pemenus» (Amatutel, 2010); VII Ceepuom
coLIMaNIbHO-3KoJornyeckoM koHrpecce «llpupamenne OoratctB Poccun M KadyecTBO KU3HU
ceBepsH» (Apxanrensck, CI'MY, 2011); Bcepoccuiickoil KOHpEpEHIIMH C MEXIyHApOIHBIM
yuactueM «lIpumMeHeHHME KOCMUYECKMX TEXHOJIOTMM AJI1 pa3BUTHS apKTUYECKUX PETHOHOB)
(Apxanrensck, CA®Y um. M.B. Jlomonocoga, 2013); I Bcepoccuiickoit HaydHO-PaKTUIECKOM
KoH(pepeHIIMH  «MeTOJ0JIOTHYECKHUE AacleKThl Pa3BUTHS  METEOPOJOTUH  CHEIHMATIbHOIO
Ha3HAYCHUS, DKOJIOTUH M CUCTEM adpPOKOCMHUYECKOro MoHUTOpUHTa» (BopoHnex, BBA um. ipod.
H.E. XKyxosckoro u FO.A. T'arapuna, 2014); Bcepoccuiickoil KoH(EpeHIINN ¢ MEKIyHAPOAHBIM
yuactueM «I eonunamuka u sxonorust bapenu-pernona B XXI B.» (Apxanrensck, AHLI, U3IIC
YpO PAH, 2014); Bcepoccuiickoil KOHPEpEHIIMH ¢ MEXIyHapOoIHbIM ydacTueM «CocTosiHue
apKTUYECKUX MOpEH U TEPpUTOPUN B YCIOBUSX M3MEHEHUs kinmata» (Apxanreinbck, CADY
uM. M.B. JlomonocoBa, 2014); I MexaynaponHoil HayuHoit koH(epeHUHH «PernoHanbHbIe
npoOieMbl  JUCTAaHIMOHHOTO  3oHaupoBaHus  3emun»  (Kpacnosipck, COVY, 2015);
MexnayHapoaHoii HayyHoU KoH(pepeHunn «IIpupogHbie pecypchl U KOMIUIEKCHOE OCBOCHHE
npuOpexXHbIX pailoHOB ApkTuyeckoil 30HBD (Apxanrenbck, AHL[, 2015); VIHI-XVIII
OtkpeiThix Bceepoccuiickux koHpepeHuusx «CoBpeMeHHbIe MpoOIeMbl JUCTAaHIIMOHHOIO
3oHaupoBanus 3emun u3 kocmoca (MockBa, UKW PAH, 2008-2021 rr.); XVIII, XIX, XXI
Cepreesckux urenusix (Mocksa, UI'D um. E.M. Cepreesa, 2016, 2017 rr., Ilepmb, 2019); XX
MEXAYHAPOJHOM HAYYHO-TIPAKTUUYECKOW KOH(PEpeHUUH MO mpobdieMaM CHUKEHHsI MPUPOIHBIX
omacHocteil u puckoB «['EOPUCK — 2018» (Mocksa, UI'D um. E.M. Cepreesa, 2018);
MexaynapoaHoM cummo3uyme ESA Living Planet 2019 (Munan, 2019); VI MexayHapogHoin
HAyYHO-TIPAKTUYECKONH KOH(pEpeHIMH «DKOJOTHYecKass TeoJIOTHs: Teopusl, MpaKTHUKa W
pernoHanbHble  mpobneMb» (CeBactromonb, 2019); V  MexnyHapoaHol KOH(pEpEeHINH
«H(opManimoHHble TEXHOJIOTUU AN HAayK O 3emje U NPUIIOKEHHS Ui TeOJOrMH, TOPHOM
MPOMBILIIEHHOCTH U S3KOHOMUKN» [TES&MP-2019 (Mocksa, 2019); MexnyHapoiHoi Hay4YHOU
KoH(pepeHMn «KOoMIIIEKCHbIE HCCIeI0BaHUS MPUPOAHON cpelbl APKTUKU U AHTApKTUKH
(Cankr-Iletepoypr, 2020); Bcepoccuiickoii KoHGEpEeHIIMH ¢ MEXAYHAPOAHBIM Yy4aCTUEM
«I'mobanpHbIe TpoOIeMbl ApkTUKH U AHTapKTUKN» (Apxanrensck, 2020); VIII Beepoccuiickoit
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HAyYHO-TIPAKTUYECKON KOH(PEPEHIIMH ¢ MEXAYHApPOIHBIM yyacTueM «CoBpeMeHHbIE MPOOIeMbl
BOJOXpaHWIHNII 1 uX Bogocobopor» (Ilepmb, 2021).

[My6aukanuu: mo Teme AuccepTanuu onyonmukoBano 58 pabot, B ToM yucie 5 MoHorpadwmii,
26 crareit (11 — B XypHa/Iax, HHAESKCUPYEMBIX B MEXIyHapoIHbIX 0a3zax Web of Science u
Scopus, 15 — BximoueHHbIX B [lepedeHs BeAynmx HayqHbIX *KypHaioB BAK).

CooTBeTcTBHE NACMOPTY HAYYHOH CHENHAJTBHOCTH: JHCCEPTAMOHHOE HCCIEI0BaHUE
cootBercTByeT mnyHktam 1.8, 1.11-1.15, 1.17 macmopra cnemuansHocth BAK 1.6.21.
['eoskonorus (reo1oro-MUHEPaIOruYecKue HayKu).

CTpykTypa U 00beM qUcCCepTAlMM: JcCepTallMOHHas paboTa COCTOUT U3 BBEJICHUS, IIECTH
IJIaB, 3aKJIIOYEHHs, CIUCKa JurepaTypbl (385 HamMeHoBaHWi, 3 HUX 93 — HHOCTpaHHbBIE
WCTOYHMKH ), IpuiiokeHus. O0muit oobem: 314 crpanui, Bkiatodas 139 pucynka u 29 Tabnwir.

BaaromapHocTH: aBTOp BhIpaXKacT OTPOMHYIO 0J1arolapHOCTh HAYYHOMY KOHCYJIBTAHTY, JI.T.-
M.H. O.I. KyTuHOBY 3a CcBOEBpEeMEHHbIE, II€HHbIE€ KOHCYJIbTAlMU U JHUCKYCCHUHU; M.T.-M.H.
A.W. ManoBy 3a nmoMoIIs B HAaIUCAaHUU OTAEIbHBIX riaB; nupekropy ®I'bBYH OUILIKHUA YpO
PAH, unen-kopp. PAH U.H. BonoToBy; KO/IEKTUBY J1ab0paTOpru rITyOMHHOTO T€OJOTHYECKOTO
CTpPOEHHUS M JIMHAMUKH JuTOoc]epbl; OTAeNbHast OnarogapHocTh K.r.-M.H. A.Jl. MuHeeBy 3a
MOMOIIb B MOATOTOBKE KapTOrpauueckoro Marepraia 1 COBMECTHYIO J€ATEIbHOCTb; 1.().-M.H.
J.M. EpmakoBy 3a KpUTHUECKOE PEeIaKTHPOBAHUE TEKCTa; OECKOHEUHas MPU3HATEIHLHOCTh CEMbE
3a TONNEPKKY M TIOHMMaHHe, a TaKKe BCEM 3aWHTEPECOBAHHBIM JIMIIAM, BBIPA3UBIIUM
HEpaBHOYILIKE K JaHHOU pabdoTe.

Conepxxkanue padoTbl

Bo BBeleHMH 000CHOBaHA aKTyaJlbHOCTb IPOBEIEHUS T'€03KOJOTMUYECKUX HCCIIEOBAHUN Ha
tepputopun CeBepa Pycckoll miuuTel Ha OCHOBE IreOMOP(POMETPUYECKOTO aHanMu3a HU(ppPOBOU
Mojzienu penbeda, chopMmynupoBaHa ILiedb HCCIEIOBAaHUS, MOCTABICHBI 3aJaud, OO0O3HAUEHBI
OCHOBHBIE 3aIIMILIAEMbIE MOJIOKEHUS.

B nepBoii ri1aBe npeacTaBlieH aHATUTHYECKUI 0030p BO3MOKHOCTH MTPUMEHEHUSI LI POBOTO
MOJIETTUPOBAHUS penbeda Al T€0IKOJIOIMUYEeCKUX HCCleoBaHui. PaccMOTpeHbl cOBpeMEHHbIE
TEHJEHIIMM M TOAXOAbl K NPOBEACHHUIO I'€0IKOJIOTMYECKMX HccienoBaHuii B Poccum um 3a
pyOexxoM. AHanu3 NPUHIUIIOB U IPHUEMOB T'€0IKOJOTHYECKUX MCCIIeI0BaHUM MOKa3all, YTO B UX
OCHOBE JIC)KHT, KaK MPaBUIIO, YUET aHTPOMOTEHHOTO BO3JAEHCTBUS U MPAKTUYECKU OTCYTCTBYET
aHaJIN3 TPUPOJHOTO COCTOSHUS OKPYXKAIOLEH Cpelbl, B IMEPBYIO O4YEpedb, I€OJIOTMYECKON
(KytunoB u ap., 2019). B 1o xe BpeMs, HaJEKHOCTh (JIOCTOBEPHOCThH) T'€O3KOJIOIMYECKOM
OLICHKH TEPPUTOPUU CYUIECTBEHHO BO3pacTaeT NpU OOBEKTUBHOM aHaJIU3€ MPUPOIHBIX
(daktopoB. TexHOreHHbIE MPOIECChl Pa3BUBAIOTCS Ha (JOHE €CTECTBEHHBIX, B OCHOBE CBOEH OHU
CyOBEKTHBHBI M HaJOXEHbI Ha MPHUPOJIHYIO cpexy. Penbed BbicTymaer mepepacnpenenuTesieMm
Biaru, termna, ceera (HeyctpyeB, 1930) u nmpoayKTOB BBIBETpUBaHMS; OH OTBETCTBEHEH 3a
nepeHoc pactBopuMbix coseil (I[TonsiHOB, 1934), a Takke ITUTOAUHAMHUYECKHUX IMOTOKOB, YTO
o0ecreynBaeT CKOIJICHHE B 30HaX aKKyMYJALMU OCAJOYHOTO0 MaTepHaja U MEJKOIUCIIEPCHBIX
gactuil nmouB (Kosma, 1985; Martz, de Jong, 1988). ®opmbl penbeda cBsi3aHbI MEXITy COOOU
mpoueccaMy JieHyJanuu (CHoca) W aKKyMYJSIMM  (HaKOIJIEHUSt MaTepuana), a Takke
TreOXMMHUYECKUM MOTOKOM BeliecTB. O1ieHKa poiu peiibeda B pa3BUTUU IK30T€HHBIX MPOLIECCOB
HEBO3MOXKHA 0€3 ero KOJMYECTBEHHOW XapaKTepUCTUKH. B 3TOM acrekre OOBEKTUBHBIM U
3¢ GEKTUBHBIM MPEJCTABISIETCS TeoMOP(HOMETPHUUECKUN aHalu3 ero IU(pOBOro aHajiora —
uudpoBoi Mojenu penbeda.

[IpoBeneHne TreOdKONOTMYECKUX HCCIEIOBAaHUI CpeiACTBaMH LHU(PPOBOTO MOACTUPOBAHUS
penbeda cieayeT OCYIIECTBIATh IO alrOpUTMY, MNpeAcTaBiIeHHOMY Ha pucyHke 1. [lnsa
MPOBEJIEHUsI TeoMOP(HOMETPUUECKOTO aHajdu3a TEPPUTOPUHM HCCIENOBaHUS Oblla BbIOpaHa
mozaenb ASTER GDEM V2. [IporpaMMHBIM MHCTPYMEHTOM JUIsl pacueToB BeicTynuiaa SAGA
GIS, naxoasmascsi B cBoOo1HOM focTyrie Ha http://www.saga-gis.org.
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Puc. 1.  bBrok-cxema  METOAMKH  IMPOBEICHUS
TCODKOJIOTHUECKUX  HCCIEJOBAHMH  Ha  OCHOBE
nudpoBoro moaenupoBanus penbeda, mo ([lomskosa,

@[ CocraB/ieHne Rapr ] 2018)
MoOoaeaupoBaHans

[TokazaHo, 4yTO ompeaesnsomKM (HaKTOPOM BO3HUKHOBEHUS JIIOOBIX 3K30T'€HHBIX MPOLIECCOB
ABJIIETCA HE CTOJIbKO BBICOTA, CKOJBKO YrOJ HAaKJIOHa MOBEpXHOCTH. IlockoibKy cam yKJIOH
MOBEPXHOCTH SIBJISIETCS MPUYUHON BO3HUKHOBEHU 3po3un (Muxaiinos, 2000), To ero BeauurnHa
BO MHOI'OM OIIpEAENsi€T MHTEHCHUBHOCTb 3PO3MOHHBIX IpPOLECCOB. MHTEHCMBHOCTH 3PO3HH
pacTeT SKCIOHEHIUAIBHO C YBEJIMYEHUEM YKIIOHA.

BaxxHoll XxapakTepUCTHKON penbeda SBISETCS TaKKe W HKCIO3ULHUSA CKIOHOB, T.K. 3TOT
napaMeTp OIpelesieT UX TeI1000eCneYeHHOCTh U, KaK CJIeACTBUE, OCOOCHHOCTH MPOTEKAHUS
311ech 3po3uoHHBIX TpotieccoB (Kupkou, 1984). TeroobecredeHHOCTh CKJIOHOB B JalbHEHIIIEM
MO>KHO OILICHMTbH 10 TAaKUM TONO-KIMMATUYECKUM MapaMeTpaM, Kak MOTeHIMallbHas COJHEYHas
panuanus 1 (OTOCHHTETUYECKU aKTHUBHASI pajualusl.

C ToukM 3peHHusi poiu peibeda B Mpoleccax MepeMenieHrsl MaTepraioB (B JTaHHOM ciydvae
BOABl M TIEPEHOCUMBIX €W TBepAoM u pacTBopuMoil (a3), BomocOOpHas IUIOUAAb — 3TO
rapaMmeTp, OIHUCHIBAIOLIUMN CKIOHHOCTh HEKOTOPOro ydacTKa (SYelKd pacTpa) K MOIYyYEHHUIO
BOJBI, @ JIOKAJIBHBIN YKJIIOH — 3TO MapaMeTp, ONUCHIBAIOIINM CKIOHHOCTh K OTTOPKEHHUIO BObI
(Geomorphometry, 2009).

[Tokazarens uHAEKca OanaHca reoMacc BBICTYNAET B KaueCTBE MPEAUKTOpPa BO3SHUKHOBEHUS
OMAaCHBIX CKJIOHOBBIX HPOIIECCOB (OMOJI3HH, OOBaJIbl, OCBHINK), TOCKOJIbKY pPacKpbIBAaeT
Tonorpaguueckre MPEANnoChUIKA K pa3pylieHH0 U oTiokeHuto rpyHToB (I'moros, 2013).
JlanHbIi TIOKa3aTelb IO3BOJSET BBIABUTh YYAaCTKHM C BBICOKOW BEpPOSITHOCTHIO Pa3BUTHUS
I'PaBUTALIMOHHBIX CKJIOHOBBIX MTPOLIECCOB.

30HBI CHOCA, TPAH3UTAa M AKKYMYJSLUU XOPOLIO OMMCHIBAIOTCS Pa3HbIMU BUAAMH KPHUBH3H.
I'paMoTHOE MX cOYETaHUE MO3BOJSAET C TOYHOCTBIO 10 MCXOAHOrO paspemenust LIMP o6o3Havarh
MecTa BO3MOXHOT'O CHOCA, MEpeHOca M HAKOIUICHUS Pa3IMYyHOro maTepuasia, B TOM 4YHCIE U
3arpsA3HSIONINX BEUIECTB. Tak, HalpuMep, UIs IPOBEACHNS MOHUTOPUHTOBBIX pabOT MO OICHKE
COCTOSIHUS M 3arpsi3HEHUs] 00BEKTOB OKpYXaloLel cpepl, Haxoamuxcsa Ha tepputopun OAO
«Apxanrenscknii [IBK» u B mpenenax ero BO3AEHCTBUS, HAa OCHOBE CYMM KpPHUBHU3H
(knmaccudukarus Tpexa) ObUTH BBIICICHBI 30HBI AKKYMYJISIIMH 3arPSA3HAIONIAX BEIIECTB (pHc. 2).

[Toka3zaTenb pacuJieHEHHOCTH peiibeda B3aMMOCBSA3aH C XMMHUYECKUM COCTABOM MOA3EMHBIX
BOJA. BpIcOKasi pacuyieHEHHOCTh penbeda MO3BOJSET YIBTPANPECHBIM aTMOC(EepHBIM BOJAM
JOCTUTaTh BOJOHOCHBIX TONII M ONpecHATh uX. Hwuszkas pacuiseHeHHOCTh penbeda
00yclaBIMBaeT HEBBICOKYI0 MHTEHCHUBHOCTH BOAOOOMEHa M 0oJiee BBICOKYI0 MHHEpATH3AIHIO
noa3eMHbIX BoA (3Bepes, 2000).




e Puc. 2. 30HBI aKKyMyJSLUHU 3arpsA3HSIOMINX

L% 7 BEUIECTB B OKpykeHuu TI. HoBonBuHCcKa, 10

YNACTION HAKORNEHA
JATPRINRIOIX aeu‘uccro (HOHﬁKOBa u ap., 2021)

Anpay Tpay w L
r, HomopuuMck

- Teppuropmn OAO
cApxanrenncxni UEK»

Pacuer reomopdomerpuuecknx mapameTpoB peibeda TMO3BOJSET CO37aBaTh KOMILIEKT
MOHO(AKTOPBIX T'€OIKOJOTUUECKUAX KAPT, KaKIas U3 KOTOPBIX XapaKTEPHU3yeT TEPPHUTOPHIO C
TOYKH 3PCHHSI TPEIIOCHUIOK peibeda, WITIOCTPUPYS 30HBI CHOCA, TPAH3UTA W HAKOILICHUS
0CaJIOYHOTO MaTepHalyia, CTENEeHb 3aKapCTOBAHHOCTH, YBIQXHEHHOCTH W PACUJICHEHHOCTH.
KapTtel reoMopdomerpudeckux mapameTpoB HalOT BO3MOXKHOCTb OIIEHUTHh MPOCTPAHCTBEHHOE
MOJIOKCHHE W KOJIMYECTBEHHBIC XAPAKTEPUCTHKH TIPOIECCOB JPO3MH M AKKYMYJSAIIUA Ha
Pa3MUYHBIX ydYacTKaX HCClenyeMou TeppuTopuu. B To ke Bpems, HelenecooOpa3HO mAenaTh
BBIBOJIBI O BO3MOKHOCTH TPOSIBIICHUS! OTIACHBIX TPOIIECCOB, UCTIONB3Ys 3HAYEHUS TOIBKO OJHOTO
nmokasarensi. KoppekTHee WCHOIB30BaTh KOMOWHAIIMM IMApaMETPOB, U, MPUMEHUB P
JOTHYCCKUX M MAaTEMaTHYECKUX TMPOIEAYp, MPOBOIUTH BEPOSTHOCTHOE MOICIUPOBAHHE
MIPOSIBIICHUS SK30TE€HHBIX T€0JOTHYECKUX MPOIIECCOB.

[MudpoBoe momenupoBanue penbeda MOXKET MPUMEHITHCS HE TOJIBKO B T'€0IKOJIOTHMUECKHUX,
HO M B CTPYKTYPHO-TE€OJIOTHYECKHX HCCICAOBAHUSX, MOCKOJBKY, MPH CPAaBHHUTEIHLHO MAJIbIX
3arpaTax, JaeT BO3MOXHOCTb BBIJICIATh JPEBHHE TEOJOTHYECKUEe CTPYKTYpbl. I[lomoOHBIE
CTPYKTYPBI IPOSIBIISIIOTCS B COBPEMEHHOM pelibede Omarofaps ciaenyomuM hakropam:

- HEOTCKTOHMYECKON YHACIIEJOBAHHOCTH CTPYKTYPHBIX TUIAHOB 0OJiee JAPEBHETO 3aJI0KCHUS
(I'youn, Kopkun, 1986; Kytunos, 1991; Munames, 1979; Tsankun, Kusemntok, 1982);

-3a CYET TPOIECCOB TMpENapUpOBaHUs areHTaMHu JIGHYJAllMd 30H  TOBBIIICHHON
MIPOHUIIAEMOCTH, JINOO 3a CYET TaK Ha3biBaeMoro 3¢ dexTa mpoCcBeYMBaHUS — MPUCTOCOOTICHHUS
MMOBEPXHOCTHBIX AK30TE€HHBIX IMPOIECCOB K TPaHUIIAM CKPBITHIX TUIYOMHHBIX MAacC pa3IndHOU
mnotHoctu (Kyrtunos, 1991).

[Tomumo mpoyero, mNpuUMEHEHHE TeoMOpPPOMETPUUYECKOTO aHanu3a penbeda HuMeeT u
CaMOCTOSITEIBHOE 3HAYCHHE, IOCKOJIbKY MHOTHE CTPYKTypHbie (OpPMBI, B TOM 4YHCIE U
PYJIOKOHTPOJIMPYIOIIKE, YCTAaHABIMBAIOTCS JIUIIBb C ITOMOIIBI0 reoMOpP(OIIOTHUYECKHX METO/I0B
(Bomuanckas, CanoxxaukoBa, 1990; Munames, 1979, 1990).

Taxum o6pazom, reomoppomerpuyeckuii anaau3s peiabeda u F'MC-TexHo10rMHU ABIAAIOTCA
HEOThEMJIEMOH YACTHI0 COBPEMEHHBIX Te0IKOJOTHYECKUX HCCIEAOBAHMNA B  CHIIY
AOCTYIMHOCTH MCXOJHOTO MaTepHaia, 00beKTHBHOCTH KOJHYEeCTBEHHBIX METO0B pacuera
¥ 0XBaTa 00JILIINX TEPPUTOPHIi ETUHOBPEMEHHO (nepBoe 3aujuuiaemoe noaoxHceHue).

Bo BTOpoii riaBe nmnpuBeeHa NPUPOJHO-AHTPONOrEHHAs XapaKTepUCTHKa pailoHa
UCCIIEZIOBaHUM. 3/1eCh paccMaTpUBAIOTCS reorpaduyeckoe MOJ0KEHUE PEernuoHa, CTPYKTYPHO-
TEKTOHWYECKUE,  TIEOJIOTO-TUTOJIOTUYECKHE, TreoMOpP(OIIOTUYECKHE, T'COKPUOJIOTHYECKHUE,
JaHIMA(QTHO-KIMMAaTHYECKUEe ¥ TOYBEHHO-PACTUTEIbHBIC YCJIOBHUA, a TaKkKe NPUBOAATCA
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OCHOBHBbIE (DAaKTOPbl TEXHOT€HHOT'O BO3JIEUCTBUS Ha TMPUPOJHYIO Cpely ApXaHTelbCKon
obnactu. OTMeueHo, 4TO B JaHHOM uccienoBanuu Cesep Pycckoil minTsl paccmMaTpuBaeTcsl B
npejenax afIMUHUCTPATUBHBIX IpaHUl] ApXxaHTelbckoil obnactu (6e3 Henerkoro aBToHOMHOTO
oKpyra). OTo cjaelaHo Uil ynoOcTBa TMpeAcTaBlieHUs KapTorpaduueckoro wmarepuaia u
npoBefeHusi pacuetoB. Kpome Toro, ApxaHreiabckas o0OJacTh 1O CBOMM T€0JIOro-
reorpauuecKkuM, OMOKIMMATUYECKUM MapaMeTpaM U CTENEeHH TEXHOTC€HHOW M aHTPOIOTeHHOM
Harpy3Kkd SIBJSIETCA MPEICTaBUTEIBLHOM MHOTO(PAKTOPHON MOJENBbI0 PEaKIMU OKpYyKaroen
Cpellbl Ha pa3jIMYHbIC HETaTUBHBIC AHTPOIIOTEHHBIE BO3/ICHCTBHUS.

B Tperneil r1aBe naercs reodKoJorndeckas OLEHKAa BEPOSATHOCTH NPOSBICHUS SPO3UOHHBIX
MIPOLIECCOB HA TEPPUTOPUM ApXaHTEIbCKOH O00JaCTH Ha OCHOBE TI'€OMOP(POMETPUUECKOTO
aHajam3a penbeda.

Cunraercs,, YTO B €CTECTBEHHBIX CEBEPOTACKHBIX JIaHMA(TaX C JIOKAIBHOM aHTPOIOI€HHOM
JESTEIBHOCTBIO SPO3HOHHBIE MPOLIECCH MPOTEKAIOT JOCTATOYHO MEIJIEHHO M HaXOIAT ciaboe
orpaxkxenue B Qopmax penveda (I'odbapoB u ap., 2005). Tak, ma Kapre paitonnpoBanus
Tepputopun Poccun 1o CTeneHu 3KCTPEeMallbHOCTU Pa3BUTUSL HKOJIOTO-reoMOP(OIOTHYECKUX
cuTyauui, coctaBieHHod Mucrturytrom reorpadum PAH B macmrabe 1:9000000 (Kapra...,
2006), NHTEHCUBHOCTh 3PO3HOHHBIX MPOIECCOB CEBEPOTACKHOW 30HBI B OCHOBHOM OLIEHUBAETCS
KaK «O4eHb ciabasi» U «ciabdas», a SK30JJUHAMUYECKUE YCIOBHS (CEHiCMUYECKUE U 3K30TCHHbIE)
Kak «B IeioM OnaronpusiTHbiey. OJHAKO CHUTyalMsi KOPEHHBIM O0pa3oM H3MEHSETCsS IpH
HapyUIEHUH LEIOCTHOCTH PACTUTEIBHOTO OKPOBA, YTO HEM30EKHO MPU COBPEMEHHBIX METOJAX
XO3SIICTBEHHOTO OCBOEHHS JaHHBIX TeppuTopuil. Kpome Toro, rioOanbHble H3MEHEHUS
CPEIHET0JIOBBIX TEMIIEpaTyp, OCOOCHHO SIPKO MPOSBIISIONIMXCS B CEBEPHBIX PETHOHAX, 3a4aCTYIO
MOTYT SIBJISITBCSI NIEPBONPUYMHON PAa3BUTUS PA3IUYHBIX T'€HETUYECKU CBA3AHHBIX IPO3MOHHBIX
nporieccoB (AmOpocumos, Cuzos, 2013).

[TpupogHOW TeHIEHIMEH HW3MEHEHUs YCIOBUN (YHKIMOHHUPOBAHMS T'EOJOIMUECKOM cpesibl
CEBEPHBIX PErMOHOB SIBIISIETCS IMpoLecC rodampHOro norerienus. IlocnencTsust Bo3aeicTBUs
JAHHOTO TMpollecca Ha TEOJOTMYECKYI Cpely CleAylollHue: YBEJIMYEHHE CKOPOCTH
JNEHYJAIMOHHBIX TpoleccoB (3a0ojauMBaHUe, aKTUBU3alMs KapcTa, abpasus Oeperos,
IUIOCKOCTHOM CMBIB M T.I.); U3MEHEHHUE pYyCENl PEK, aKKyMyJALMs JIOHHBIX OTJIOXKEHHHW H
JebTOBBIX KOMIUIEKCOB; H3MEHEHHE KOH(Urypaluu U Xapakrepa OeperoBoil JIMHUU
(«memndepa OTpHULIATENBHBIX  BO3JIEHCTBUI»); HM3MEHEHUE THUJPOJOTHYECKOTO  pekuMma
MO/3EMHBIX BOJ M 30H a’pallMM IPECHBIX M MHMHEPAIM30BaHHBIX BOJ; YBEJIWYEHHE BBIHOCA
TBEpPABIX B3BEUIEHHBIX 4YacTHIl (TBepApld cTOK). HamokeHwe 53TUX JBYX HpPOLECCOB —
AHTPONOTEHHOT0 U MPHUPOAHOrO0, — TpeOyeT TIIATEeIbHOTO M3YyYEHHMs], ydeTa MX IOCIEJICTBUM,
ocobeHHo cuHeprerndyeckux 3pdexron (Kyrunos u ap., 2012).

JIuceukuit ®@.H. ormeuaer, yto mpoctpaHcTBeHHOe [I'MC-MonenupoBaHue BOJHOM 3PO3UHU
ABJIAETCA IPUOPUTETHBIM HANPABIECHUEM B OPO3MOHHOM TEMAaTHKE W OTKPHIBAET HOBBIE
BO3MOXHOCTHU ISl HauboJiee MOJHOr0 MPEACTaBICHUS O T€OMOP(OIOTHYECKUX MPEANnOCchlIKax
pa3BUTHS 3pO3UOHHBIX npoueccoB (JIuceuxuit, 2013). Kpome Toro, 'MMC-ananu3 urpaer BaxHy0
pOJIb B MHTETPALIM METO/I0B HAOIIOACHUS U MOJIETUPOBAHUS U, TEM CaMbIM, 1Ta€T BO3MOXHOCTb
MPOrHO3UPOBAHUSA, UYTO, B CBOIO OuYepedb, MOXKET MPUBECTH K CHIKEHHIO HEraTUBHOIO
BO3JICHCTBUSL SPO3HOHHBIX M aKKyMYJSTHUBHBIX MPOLECCOB HAa OKPYXKAIOUIYIO YeJIOBEKa Cpeay
(Mitasova et al., 2013).

[losTomy 1y ompeneneHHs BBHIICHEPEUHCICHHBIX (AKTOPOB HEOOXOAMMBI PacueThl
KOJIMYECTBEHHBIX TMapaMeTpoB penbeda, KOTopble OyAyT CHYKUTh OCHOBOW [JIsi OLEHKHU
JMHAMUKH SPO3UOHHBIX MPOIIECCOB M TpaHCPOpPMALIUHY JTaHIIIa(TOB.

Bce anements! u popMel penbeda Mo cBoel NpUPOJHON HAMPABICHHOCTH MOXKHO Pa3/eiIUTh
Ha TPU OCHOBHBIE T'PYIIIBL: 30HBI CHOCA (IEHYAAIMH), TpaH3uTa (MepeMenieHs1) U HaKOTJICHUs
(akkyMynLMM) OcaZoyHOro Martepuana. Bo3zaeiicTBHe aHTPONOreHHOTO 3arpsi3HEHHUs Ha
KOKIyI0 W3 3THX 30H He onaumHakoBo. CormacHo (Pym, 2006), HaumeHblllee HAKOIUIEHHE
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3arpsi3HAIOIIMX BEIECTB MPOUCXOAUT B BEPXHUX YACTSIX BO3BBIIIEHHOCTEH (30HBI CHOCA), Ooiee
CYILIIECTBEHHOE — Ha CKJIOHAaX, B HAJANMOWMEHHBIX Teppacax M MoWMax pek (30Hbl TpaH3UTa), U
HauOOJbIICE — B TIOHIDKEHUSX U 3aMKHYTBIX ¢opMax, Hampumep, KOTIOBHHAX (30HBI
HaKOTLJICHHUS ).

JUis  OLIGHKM BEPOSITHOCTU TMPOSIBICHHUS] HOPO3UOHHBIX TMPOIECCOB Ha TEPPUTOPUU
ApxaHrenbCcKoi 001acTu ObUIM BBHIOpAaHBI Takue TeoMOpP(HOMETPUUYECKHUE MapaMeTphl, KaK yro
HakJoHa, LS dakrop (MHAEKC MOTEHIMANA IUIOCKOCTHON APO3HMH), WHACKC PACUICHEHHOCTH
penseda. B cuny Toro, uro [IMP ApxaHrenbckoit 06acT UMeeT OOJIBIIYIO TUIOTHOCTH SUEEK
(344650349 npu paspemiennu 30x30 M), 3HaYEHUS PACCUMTHIBAEMBIX Ha €€ OCHOBE
reoMOPPOMETPUIECKUX TTAPAMETPOB UMEIOT MPEPHIBUCTHIE CHITBHO «Pa3poOICHHBIC» KOHTYPHI,
HE MO3BOJISIONIUE CYAUTh O XapakTepe MpoTekanus Toro wiu uHoro nporecca (Ilomskosa u ap.,
20196). [ToaTomMy Hyx)HO uMeTh HaOop LIMP paznmuunoil netanuzanuu. JTa 3a7ava periaercs
nytem redepanuzainuu (Camconos, 2011). B pamkax uccienoBanusi mpoieaypa reHepain3ainuu
[IMP ¥ npou3BOJHBIX OT HEEe MOHO(AKTOPHBIX KapT OCYIIECTBIISJIACH METOAOM I100aIbHOU
¢bunbTpanuu, pasmep okHa coctaBun 10x10 kM. Jlamee reHepann3oBaHHBIC 3HAYEHUS
MOABEPTAIUCh KJIACTEPHOMY AaHAJIM3y JI1 BBIACJICHHUS 30H C OJAHOTUIIHBIMM 3HAYCHUSIMU
BBIOpAaHHBIX TapaMeTpoB. B pesynbTare KIacTEpHOro aHaiu3a MOJIYYEHbl KOHTYpHI,
paznenstonire 00JIacTh UCCIIeIOBAaHUSI HA TPU YacTU: MUHUMalbHBIE (Kiacc 1), cpennue (kmace
2) u MakcuMalbHbIe (Ki1acc 3) 3HAYeHHs KaKJI0To U3 napameTpoB (puc. 3). Haxoaunuce oOriue
rpaHulbl KOHTYPOB 1A 1, 2 u 3 kinaccoB 3HaYeHHM. /[ 3TOro BBIMONHAJIACH BEKTOPU3ALIUS
pacTpoBBIX KjiacTepoB B monuronsl (Momysiem Vectorising Grid Classes), 3atreM BBIYHCIISIIHCH
nepeceyeHuss MOMMroHoB (MoayseMm Intersect mo amropurmy (Vatti, 1992)) B 11O SAGA GIS

(puc. 4).
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Puc. 4. O6benuHeHHbIE TOTUTOHBI KJIACCOB MUHUMAJBHBIX (A), cpeanux (b) u Makcumanbabix (B)
3HAuUEHUH yriia HaKjoHa, LS ¢akTopa u MHIEKCa PAaCUICHEHHOCTH

Ha ocHOBe 00bE€IMHEHHBIX NOJUTOHOB MAaKCUMAJIbHBIX, CPEIHUX U MUHMMAJIbHBIX 3HAUYECHUU
MapaMeTpoB MOJIyu€Ha KapTa C BbLICJIEHUEM 30H CHOca (Y4acTKOB, MPEIPACIIONOKEHHBIX K
Pa3BUTHUIO SPO3UOHHBIX MPOILIECCOB), TPAH3UTA U HAKOILJICHUS (Y4aCTKOB, IPEIPACIIONOKEHHBIX K
Pa3BUTHIO aKKyMYJISITHBHBIX IPOIIECCOB) MaTepHala COOTBETCTBEHHO (puc.5). [lommmo 3Toro
BBIICTISIIOTCSl  «HEOIpPEACIICHHbIE 30Hb», 3HAYEHHUS IapaMeTpPOB BHYTPU KOTOPBIX MpHU
O0BbEIMHEHNH HE MONajld HU B OJAMH M3 IMOJUIOHOB. X MOXHO paccMaTpuBaTh Kak HEKHE
Nepexo/HbIe 00JIACTH MEXKIY 30HAMU CHOCA U TPAH3UTA, a TAKXKE TPAH3UTA U aKKYMYJISLIHH.

Jlaniee 30Ha HaKOIUIEHMs (AaKKYMYJISILIMM) AeNniach Ha JIBE YACTU MO CTENEHH YBIIAXKHEHUSI.
Jlig 3TOr0 cHavasia ObUIM MOCYMTAHBI 5 KJIAacTepOB 3HAYEHHMM WMHJEKca BIAXXHOCTU. BriOpanbl
JBa MaKCHUMaJbHbIX Kiacca (kmacc 4 u 5). IlpoBenensl mnpoueaypsl BEKTOpU3ALMU U
MepeceueHusl MOJUTOHOB KiaccoB 4 M 5 MHJEKCa BIAKHOCTU C OOBEIWHEHHBIM IOJIMTOHOM
MUHHMMAaJIbHBIX 3HAYEHUW yria HakioHa, LS ¢akropa u mHAekca pacuiieHeHHOCTH penbeda. B
pe3yabpTare ObUIM BBIIEICHBI JBE OCHOBHBIX 00JAacTU: MPeNpacloiOkKeHHbIE K IMOATOIICHUIO
TEPPUTOPUM BO BpeMs MABOJAKOB M MPEAPACIONOKEHHbIE K 3a00JauMBaHUIO TEPPUTOPUU
(puc. 5). ITmomaaHpie XapaKTEPUCTHKH Ka)k 10 30HBI TPUBEICHBI B Ta0HIIE 1.
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Tabnuna 1. [Tnomaanas xapakTepucTUKa 30H € Pa3jIM4YHON BEPOATHOCTHIO IIPOSIBICHUS
HK30TE€HHBIX MPOIECCOB HA TEPPUTOPUN APXAHTEIBCKOM 00sacTu

30HEBI > ILromany
KM %

3o0Ha | — HanbospLIas BEPOSITHOCTD Pa3BUTHS 3PO3UOHHBIX 106966 1821
MIPOIIECCOB (30HA CHOCA)
30Ha 2 — BO3MOJXKHOE pPa3BUTHE IPO3UOHHBIX IPOIIECCOB 194606 33,13
(30Ha TpaH3UTA)
30Ha 3 — TOTCHIHMAIBLHOE PA3BUTHE AKKYMYJISTHBHBIX
IIPOIIECCOB (30HA HAKOTIJICHUS ) 205002 34,90
- 30oHa 3A — IOATOIUICHUE -101209 -17,23
- 3ona 3b — 3abosaunBanmne - 103793 - 17,67
Heomnpenenennnie 30HbI 80826 13,76
OO0wras miomaib 587400 100

30HBI MOTEHIIMAILHOTO TOJTOIUICHUSI M 3a00JIayuBaHus B MPOCTPAHCTBEHHOM OTHOIICHUU
XOPOIIO COTIACYIOTCS ¢ KapTOoW TUIOTHOCTH OOJIOT ApXaHTelbCKOW 00JacTH, PEICTAaBICHHON B
padore (I'ybaitmymmn, 2002). 3aech HaISIAHO MPOSBISAETCS COOTBETCTBHUE IOJ30H
MaKCHUMaJIbHOM  YBJIQ)XHEHHOCTH HauOojblied ruioTHocth OonoT. Takxke oTMmedaercs
COIJIaCOBAaHHOCTh C KapTOM MPsIMOW COJHEYHOM HHCOJSAUMHU, paccuuTtaHHod mno [IMP, rae
HauMEHee IMPOrPeThIM YYacTKaM TEPPUTOPUHM COOTBETCTBYIOT MAKCHUMAaJIbHO YBJIA)KHEHHbBIE
obnactu (ITossikoBa u 1p., 201906).

Takum 06pa3oMm, Ha OCHOBe 00beIMHEHUS] KJIACTEPOB MAKCHMAJIbHBIX 3HAYeHMil yria
HAKJIOHA, LS ¢axkropa, HHAEKCa PacYICeHEHHOCTH peJbeda BbIICICHBI YYaCTKH C
HAHOO0JIbIIeH BEPOATHOCTHIO PA3BUTHS IPO3HOHHBIX MPOLECCOB, COOTBETCTBYIOIIHE 30HAM
CHOCA MaTepHaJia M cocTaB/somue nopsaka 18 % ucciaenyemoii Teppuropun. Ha ocHoBe
o0beJMHEeHHNS KJIACTEPOB CPeAHHMX 3HAYEHHUH TeX ke MapaMeTpPOB BblleJIeHbl YYACTKH €
BO3MO’KHBIM IPOSIBJICHHEM JPO3HMOHHBIX INPOLECCOB, COOTBETCTBYIOIME 30HAM TPAaH3HTAa
MaTepuajia M cocraBiasiomue nopsiaka 33 % Tteppuropun. Ha ocHoBe o0bennmHeHust
KJIACTEPOB MHUHUMAJIbHBIX 3HAYEHUIl NMapaMeTpPoB, a TAaK:Ke MAaKCHMAJIbHBIX 3HaYeHUil
HHIEKCa  BJAKHOCTH  BbIJeJeHbI  YYACTKH €  MOTEHUHAJIbHBIM  Pa3sBUTHEM
AKKYMYJSITHBHBIX IPOLIECCOB, COOTBETCTBYIOINMX 30HAM HAKOIUIEHMS MaTepuHaja H
cocrapisilonmue mnopsiaka 35 % TeppuTopuM MccJeN0BaHMSI (émopoe 3awguuiaemoe
noJsodcenue).

Kpome ToOro, B riiaBe 3 mNpuBENEHO COIMOCTaBICHHE KapT HCTOYHUKOB TEXHOTEHHOTO
BO3JICHCTBUS Ha MPUPOJHYIO cpeay ApXaHrelbCKOW 00JacTH, OYaroB 3arpsi3HEHUs T'PYHTOB U
TPYHTOBBIX BOJ HedTempomykramu, npuBefeHHbIX B (['yOaiimymnun, 2002), a Takke IaHHBIX
npoekTa «Cxema TeppUTOpUaIbHOTO TUIaHUPOBaHUs ApxaHrenbckoi o0imactu» (IlocranoBnenue
[IpaBuTenbcTBa ApxaHrenbckoi obiactu ot 25 nexadbps 2012 r. Ne 608-ntm «O06 yTBepkACHUU
CXEMBbI TEPPUTOPUATILHOTO TUTAHUPOBAHUS ApXxaHrenbCcKou o0nacTu,
URL:https://dvinaland.ru/gov/iogv/minstroy/shemes/) ¢ kaproii 30H CcHOca, TpaH3WTa H
HakKoIUIeHus] Matepuana. OTMEUYeHO, YTO OCHOBHbIE MCTOYHMKH TEXHOT€HHOTO BO3ACHCTBUS, a
TaK)K€ OYaru 3arps3HEHUs TPYHTOB M TPYHTOBBIX BOJ HE(PTENPOAYKTaMH HMMEIOT MPSMYIO
MPOCTPAHCTBEHHYIO KOPPEISLMIO C MPUPOAHOM 30HOM HAKOIUIEHWsS MaTepHualia, 4TO KpalHe
HETaTUBHO CKa3bIBAa€TCSd Ha »JKoJoruueckoMm coctosinuu Ttepputopun (Ilomsxosa, 2019;
[TonsaxoBa u ap., 20216). IlomuMo 3TOro, NPUYPOYEHHOCTH 30H JIECOMPOMBIIIIIEHHOTO
BO3JIeMCTBUSA (JIECO3arOTOBKA U TPAHCIIOPTHPOBKA JPEBECHHBI) K IMPUPOIHBIM 30HAM CHOCA W, B
OonbIICH CTereHu, TpaH3uTa MaTepHala, TaKKe BBI3bIBACT OOJBIIME OMACEHHUS 33 COCTOSHUE
OKpYXKarolieil cpepl, MOCKOJbKY BJIEYET 3a COOOW HapylleHHE IeJIOCTHOCTU IOYBEHHO-
pPacTUTEIBLHOTO TOKPOBA, M, KaK CJEACTBUE, aKTUBHU3ALMIO CKJIOHOBBIX IPOLIECCOB, Pa3BUTHUE
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onoJizHel, oBparos u 1p. (ITonsikoBa u ap., 20216). CrienoBatenbHO, YCTAaHOBICHHBIE HA OCHOBE
reoMopPOMETPUIECKOTO aHanuza  LIMP ApXxaHrenbcKoiu obrnactu IPUPOJHBIE
MIPEIPACIONOKEHHOCTH pelbeda K Pa3BUTUIO SPO3HOHHBIX U AKKYMYJISTUBHBIX IPOLIECCOB
HEOOXOJUMO YYUTHIBaTh NpPU IUIAHUPOBAHUM M XO3SMCTBEHHOM OCBOEHUHM TEPPUTOPUH,
CTPOUTENIbCTBE JIOPOT, PAa3BUTUU HHPPACTPYKTYpHI, pa3paboOTKe MECTOPOXKICHHUH, BhIpYyOKe
JECOB M TPOBEJACHUU JIECONPOMBIIUIEHHBIX MEpONPUATUH, a Takke J00H Jpyroi
AHTPONOTEHHOM J1eATEIbHOCTH.

B derBepToOil rJ1aBe 1aHa T€03KOJIOTUYECKAs] OLIEHKA BEPOSITHOCTU aKTHBU3AIIMU KAPCTOBBIX
nporeccoB Ha Tepputopun Ceepa Pycckoit miuTel Ha OCHOBE LU(POBOTO MOICIUPOBAHUS
penbeda.

PasButue xapcra Ha Teppuropun EBponeiickoro Cesepa Poccuu onpenensiercs MakCUMalbHO
ONaronpusTHBIMH  YCIOBUSMHU: IIMPOKUM  PACHpPOCTPAHEHHEM  KApPCTYIOIIMXCA  MOPOJ,
BBIXOJSIIMX HA IMOBEPXHOCTh WMJIM MOKPBITHIX YEXJIOM YETBEPTUYHBIX OCAJKOB, TEKTOHHUECKON
HEOJIHOPOJHOCTbIO, HETUIIUYHOW [UIsl IUIAT(MOPMEHHBIX YCIOBHMH, LHMPKYISIMEN IMPECHBIX
arpecCUBHBIX BOJI. Coueranue re0JIOTHYECKUX YCIIOBHI U 0CcoOeHHOCTEH
€CTECTBEHHOUCTOPUUYECKOTO Pa3BUTHUS TEPPUTOPUH TMPHUBEIO K OOPa30BAaHUIO YHUKAIBHOTO
KapCTOBOTO  KOMIUIEKCA, OTJIMYAIOIIErocs MAaKCUMalIbHOW IJIOTHOCTBIO TOA3EMHBIX U
MOBEPXHOCTHBIX (OPM W pazHooOpazueM KapCTOBBIX THIPOJIOTUYECKUX SBJICHUU. Pa3Butue
KapCTOBOI'O MPOLIECCa B COBPEMEHHBIX YCIOBHSIX MPOUCXOANUT, IPEUMYIIECTBEHHO, B Mpeaenax
JIOKQJIBHBIX 30H KPYIHBIX SPO3HMOHHBIX BpPE30B M OJOKOBBIX TEKTOHMYECKHX MMOJHITHHA
(IlaBpuna u ap., 2007).

PacTtBopuMBIMU 1TOpOJIaMU HA TEPPUTOPUU APXAHTEIBCKON 00JIACTU SBIISIOTCS: U3BECTHSIKU U
JOJIOMUTBl KaMEHHOYTOJIBHOTO M TIEPMCKOrO BO3pacTa, TUIICBI M AHTHUAPUTHI TEPMCKOTO
Bo3pacTa. OHM 00pa3yIOT HIMPOKYIO MOJ0CY KapCTYIOIIUXCS MOPO, MEPECEKAIONIYI0 001acTh OT
nobepexbs benoro Mops 110 10kHO# rpaHulibl. [IpoTsskeHHOCTH JaHHOM TOJI0Ch 0K0I0 600 KM,
a mmpuHa coctasiseT 100-200 km. CymmapHnas miomaas kaperyromuxces nopox 100,1 Teic. KM,
yto coctaBisieT 32,4 % oT maTepukoBoi Iuiomianu ApxaHrenbckod o6nactu. CymbghaTHbIM
KapCT 3aHUMaEeT Ha TEPPUTOPUN APXAHTeIbCKOM 001acTH 3HAUUTEIbHO MEHbIINE MJIOLIAIN, YEM
KapOOHATHBIH, HO MPOSIBIIsSIETCs O0jiee TMHAMUYHO, pa3HooOpa3Ho U cocpenoroueHHo (IllaBpuna
u ap., 2007; llaBpuna, 2018).

Yacto nudpossie Mojaenu penbeda B uX HeOOpaOOTaHHOM BHJIE COACPKAT OIMIMOKH, JIOXKHBIC
3HaueHus, apredaktel. Omuoku [IMP noapasnensitorcs Ha «IPUEMHHUKNY (TIOHMKEHUS, «SIMBD,
OTpHIIATEIbHBIE BHIOPOCHI) U MUKH (BO3BBILICHHOCTH, MOJIOXKHUTEIbHbBIE BEIOpOCH!). [IpuemMHuk —
9TO sA4YelKa WM Tpylmna s4eeK, OKPY)KEHHas OOJIbIIMMHU 3HAYEHUSMU BBICOTHI, OH TaKKe
Ha3bIBAETCS «IOKAJIbHOE MOHM)KEHHE» WJIU «BIAJUHAY». JTO KacaeTcs BHYTPEHHETo JIpeHa)ka
(Mark, 1984). BiaguHoii Ha3bIBatOT JIOKATBLHBI MUHUMYM, HE UMEIOIIHNIA CTOKA BHHU3 110 CKIIOHY
HM K OJHOM U3 CMEXHBIX stueek [IMP.

BnanuHa MOXeT cOCTOATh W3 OJHOW WM M3 TPYHIbl CMEXHBIX SYEeK C OJIMHAKOBBIM
3HAYEHUEM BBICOTBI, KOTOPOE MEHBIIIE 3HAUEHUSI OKPY’KaIOIUX siueek. B kauecTBe BOajguH MOT'YT
BBICTYIIATh KaK JIEMEHTBI €CTECTBEHHOTO peibeda, Tak u apTedakThl. JIOKHBIE BIAJAUHBI — 3TO
HegocToBepHble 3HaueHuss [IMP, ux Hanumume oOycioBiIeHO OMIMOKaMH BXOJHBIX JIAaHHBIX,
omMOKaMU HWHTEPHOJSIUMU B TMpolecce TeHepauuu UGpPOBOH MOJAETH, OKpYIJIeHUs
MHTEPIOIUPOBAHHBIX 3HAUYEHUM, YycpeaHeHus 3HaueHui BwicoThl (Wang, Liu, 2006).
I'uaponoruyeckass KOppeKius, T.€. YCTPAHEHUE JIOKHBIX BIAJIWH, SBIAETCS BaXXHOU U
o0s3aTeNIbHON MpoUeAYpOol ISl MPOBEACHUS JaJbHEWINEro THAPOJIOTMYECKOro aHaiu3a Ha
ocHose [IMP (Ilonsikoa u 1ip., 2021a).

Jlnist mpoBeieHus uccaen0BaHusl He00X0UMO C(OPMHUPOBATH MOHITHE O TOIMOJIOTUU BIAIMH.
He Bce Bnaaunsl sBisitorcss ommOounbiMu B LIMP. Hekoropble U3 HHMX MOTYT HMETh
€CTECTBEHHOE MPOUCXOKJIECHHUE, OCOOEHHO B KApPCTOBBIX OOJACTSAX, K KOTOPHIM OTHOCHUTCS
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Apxanresbckas ob6iacte. B padore (Lindsay, 2016) npuBeaeHa cieayromas cxeMa TOMOJIOTHU
BraauH Ha LIMP (puc. 6).

Bnaguxa (Sink
O6nacms HeonpedeneHHo20 NamepanbHo20
nomoKa unu sHympeHHe20 dpeHaxa

N y
MNnockas nosepxHocTb (Flat Area) | | 3akpbiTble Tonorpaduyeckue NOHMKEHUs
OdHa unu Heckonbko aveek LIMP, dns komopsix (Closed Topographic Depression)

OKDYKSIOUUE RYETKL UMEIOM PaBHYIO 8bICOMY | | gy equdHan xapaKmepUCUKE GHYMPeHHE20 OPEHaxa.
Brnioyaem xax apmeghaxkm, mak u peansHbie

0cobeHHOCMU Meppumopuu
|
W y
MOoHMXEHUA C NNOCKUM AAHOM MoHuxeHHan a4yenka - "ama" (Pit Cell)
(Flat-bottomed Depression) EduHcmeeHHas AvelKa HUXE 8CEX OKDYKAIOWUX

0 —

U3onuposaHHas "ama" Auyenka - "ama" Ha AHE NOHWXEHUs

(Isolated Pit) (Depression-bottom Pit)
HAvedxa - "aMa" He codep)umcs 8 Auedxa - "ama" Haxodumces Ha OHe eHympu
GonbLiem NoHUXeHUU BonbLWE20 MOHUXEHUA

Puc. 6. Tomonorus Bnanuu va LIMP, no (Lindsay, 2016, mepeBoj; aBTOpCKHUiA)

Atop (Lindsay, 2016) orMeuyaeT, 4YTO B KAaTETOpPUU «3AKpBITble TOIOTrpaduyecKue
MOHIKEHMS» CIIEyeT BBLACIATh €CTECTBEHHBIE 3J€MEHTHI penbeda. B paborax psga apyrux
aBTopoB (Lindsay, Creed, 2005b; Pardo-lguzquiza et al., 2016; Hofierka et al., 2018; Zumpano et
al., 2019) taxxe mokazaHa pealbHOCTh OOJBIIMHCTBA BIMAAWH (T.€. WX COOTBETCTBHE
€CTECTBEHHBIM NOHIKEHUSAM B peibede, a He omnO04HbIM 3HaueHusaM B LIMP) nnst paBHUHHBIX
tepputopuii. Ilo cyTtu, Tomorpaduueckas IOBEPXHOCTh BOPOHOK — 3TO TOBEPXHOCTb
O0eccTouHbIX BHaauH. [103TOMY BIIOJNIHE KOPPEKTHO MCMOJIB30BAaTh METOJbI THAPOJIOTHUECKON
koppekmuu [IMP 1ist oOHapyxeHHsI TOKaTbHBIX KapCTOBBIX TOHMWKEHUI U BOPOHOK (puC. 7).

Puc. 7. Tonorpadudeckasi TOBEpXHOCTh KaPCTOBLIX BOPOHOK B mpupo/e (poto Ceprest Copokuna) u
Ha cxeme, o (Kimumuyk u ap., 2009)
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Jns 3amonuenus BnaguH B [IMP  Apxanrensckoil o0sacTé OBLT HCIOJIB30BaH METOJ
Wang/Liu (Wang, Liu, 2006), xak HawnOoyiee OBICTPO BBIMOJHSAIOUIUI IPOIECC 00pabOTKH
00pIIMX HAOOPOB JAHHBIX, IO CPABHEHUIO C APYTHUMH METOIAMH.

[Toce mpoBeaeHuUs THAPOIOTHUYECKON KOppeKIuu u3 pactpa [IMP ApxaHrenbckoit o6macTu ¢
3aMoHEHHBIMU BIIAJIMHAMU BBIYUTAIICS UCXOJHBIN pacTp. B pe3ynbrare monydeH pactp Macku
rIyOuHBI 3anojHeHus BraauH. Jlanee, ¢ ucrnonb3oBanueM moayias SAGA GIS Vectorising Grid
Classes, Macka BIajiH TEPEBOIUTCS B BEKTOPHBIH (OopMar, U3 HEE BBIYMTAIOTCS HM3BECTHHIC
KpYIHBIE BOJOEMBI, PEYHbIE PA3JIUBBI U IPOUYHE BOJHBIE OOBEKTHI.

BaxxHocTs mporeaypsl BeIUMTAHHS MOKazaHa B ctatbe (Mackay, Band, 1998). Tem cambiM
OTCEKAIOTCS alPUOPHO U3BECTHBIC BOAHBIC HAKOTTUTEIIH.

JIJis IOJIMTOHOB BEKTOPHOW MacKd BHAAWH OBUIM MOCTPOEHBI LeHTpounsl. LlenTpona — 3o
HEHTpaJIbHAsL TOYKA KaXJI0TO OTAEIBHOTO MOJUroHa. YToObl MOICYUTATh KOJTHMYECTBO TOUEUHBIX
00BEKTOB, BCS UCCIIEIyeMasi TEPPUTOPHS pazouBaiach Ha kBaapathl 10x10 kM.

Jlanee poBOIMIIACh MHTEPIIONISALUS ¢ IpUMeHeHneM Moy Resampling metonom B-spline B
SAGA GIS. B pesynbrate moiydeHa KapTa IUIOTHOCTH OECCTOYHBIX BMAJWH HAa EIUHUILY
wiomaan (puc. 8A). Ilocine mnpoBeeHUs KIACTEPHOTO aHaiIM3a 3HAYEHHUS IUIOTHOCTHU
OecCTOYHBIX BNAAWH pa3OuUThl Ha TpU Kilacca — MuHUManbHbIX (1), cpegnux (2) u
MakcuMaibHbIX (3) 3HaueHui (puc. 8b).

}P"l. HPE -lf“li -ll‘l"l_' Sf‘ E M°E M!"l" 41“’!2 Jll:’l". S°E

IaoTHOCTH BNAJIHH Kaacrepni
T/ KB.KEM (|
= 2 i
-3

647N

62N

B 0255 100 150 200
: O — —

Puc. 8. ITnotHOCTH GeccTouHbIX BaauH (A) u knactepHbie 3HaueHus (b)

YuuteiBas npoctpanctBeHHoe pazpenieHue [IMP ASTER GDEM v2 (1 yru. cek., ~30 m),
BBIJIEJICHUE OT/EIbHBIX JIOKAIbHBIX KapCTOBBIX BIAJAMH HE TNpEACTaBIseTCS BO3MOXKHBIM. Ho
OLICHKY TMPEAPaACOIOKEHHOCTH PAiOHOB K Pa3BUTHUIO KAapPCTOBBIX IMPOILIECCOB MO TIOTHOCTH
0ECCTOYHBIX BMAJAMH MOXHO TMpoBecTU. [lOBBIIEHHAs TUIOTHOCTh OECCTOYHBIX BIAJUH
MO3BOJISICT TPEANONIOKHUTh AKTHBH3AIMIO TEKTOHHYECKHX MPOIECCOB MU, KakK CIEACTBHUE,
MOBBIIICHHYIO U QPEpEeHIINANI0 KOPEHHBIX TMOpoA. TakuM o00pa3oM, BBIJCISAETCS HE
KOHKpETHasi KapCTOBasl BMAJIMHA, a PallOHbl C MaKCHUMAaJIbHBIM Pa3BUTHEM JIOKAJIbHBIX (opM
otpunarensHoro peibeda ([lomskosa u ap., 2021a).

OO6mee kommuecTBO siueek B ucmoibzyemoit [IMP — 344650349, w3 Hux 3amoigHeHO —
130705668, uyto cootBercTBYeT 38 % TeppuTopun. OOIacTh KapCTYIOIIMXCS TMOpPOA Ha
TeppuTopun obsactu cocraBisieT 32,4 %. B mnenom 3HaueHus riayOuH BmaauH OT 1 1o 21 M,
JOMUHUpYIOIIeH siBisieTcss rryouna 1 m (45 %), rnyOunsl 1-5 m 3anmmaror 81 % ot Beeit
BBIOODKH.
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Haubonee riay0bokue BHIaAMHBI MPOCTPAHCTBEHHO COBMAAAIOT C MONMMAaMM KPYIHBIX peK U
00yCJIOBJIEHBI, CKOpEe BCEro, HAJUYMEM CTapull, a He apTedakTaMu (BO BCSIKOM Cclyyae,
YaCTHYHO), YTO HauOOoJIee OTYETIMBO BUIHO MPU UCHOIB30BaHUU ssuelku 1920%1920 m.
[IpocTpaHCTBEHHOE COBMEILEHUE KAapPT IUIOTHOCTH OECCTOYHBIX BIAJUH M PaclpOCTPaHEHUs
KapCTYIOLIMXCS TOPOJ] MPOUJUTIOCTPUPOBAHO Ha puc. 9.

3e°E e 4aE 48°E 52°E
MnoTHocTs BRaguH xnac‘rei;‘u =
[JKnacc 1 : \
E",&:ﬁﬁ ’ ° \ Puc.9. KnacrepHsle 3HaueHus
bl IUIOTHOCTH OECCTOYHBIX BIIAJUH U
pacnpocTpaHeHue KapCTYIOLIUXCS
L opona Ha TEppUTOPUHU
< ApxaHTeJIbCKO# 001acTH:
1 — xapOoHaTHBIE  IOPOJIBI
CpeIHero W BepxHero kapOoHa U
B4"N- acceJIbCKOro sipyca HUXKHEW nepmu; 2
- — cynb$aTHO-KapOOHATHBIE MOPOIBI
2 CaKMapcKoro sipyca HWKHeH nepMmu; 3
— TEPPUTCHHO-CYNIb(aTHBIE TOPOIBI
yumckoro sipyca BepxHei nepmu; 4
P — KapOOHATHO-TEpPUTECHHbBIC [OpOIbl
o—y ; % oy _‘ ; HUKHEKA3aHCKOIO  sipyca  BepxHeH
P D nepMu; 5 — KapOOHATHBIE MOPOABI
(:] S O BEPXHEKA3aHCKOTO spyca BEpXHEH
HHH ras S nepMu
D 5 02550 100 150 znam

B npuypoue€HHOCTH MIIOTHOCTH
0ECCTOYHBIX BMAJWH K KAPCTYIOIIMMCS IOpOJaM Ha TEPPUTOPHH ApPXaHTeIbCKOM o0iactu
BBIJICIISIETCS JBE 30HBI.

3ona I — mpaBobGepexbe p. CeBepHoii JIBUHBI, TeppuTopus J[BUHCKO-Me3eHCKOH KapCTOBOM
MPOBHUHIIMK. {7151 3TOM 30HBI OTMEYaeTCsi OOJIbIIIee IO CPABHEHHUIO C OCTAIIBHON YacThIO 00J1acTu
MpOSABIIEHUE OTKPBITOTO KapcTta. Pa3BuTue KapcToBOro rmporecca 3AeChb MPOUCXOAMT,
MPEUMYIIECTBEHHO, B MpeJenaxX JOKaJbHbIX 30H KPYIMHBIX 3PO3HOHHBIX BPE30B U OJIOKOBBIX
TEKTOHUYECKUX MOTHATHI 1 00ecTieunBaeTcs pacpOCTPAHEHUEM TPEIIMHOBATHIX CYNIb(AaTHBIX U
KapOOHATHBIX TOPOJ, 3HAYUTEIHHOW PACUICHEHHOCTHIO penbeda, HEOONBIION MOIIHOCTHIO
YETBEPTUUYHBIX OTIIOKEHUW U CWIBHBIM  TEPEYBIAXHEHUEM TIOBEPXHOCTH. YUaCTKU
MaKCUMAaJIbHOTO Pa3BUTHUSl OTKPBITOro Kapcra (mosuHa p. Cotku B [IMHEXKCKOM 3allOBEIHUKE)
COOTBETCTBYIOT HEBBICOKOW IIJIOTHOCTH OECCTOYHBIX BHAJAWH, T.K. 3/IeCh MPOUCXOJUT
HETMOCPEACTBEHHOE TOTJIONICHHE aTMOC(HEPHBIX (HOXKIEBBIX M CHETOBBIX) OCAJIKOB OOHAKEHHOU
KapCTOBOW MOBEpXHOCTHIO. [IpocaunBasice BriyOb MaccHBOB, aTMOC(EpHbIE U MOBEPXHOCTHBIE
BOJIbI COCPEIOTAUMBAIOTCS B TPEIIMHHBIX 30HAX, (POPMHUPYS MMOA3EMHBIE BOJIOTOKH, PEYHBIE CETH
u BojocOophl. [loBepxHOCTh TakuX JaHAMIAPTOB HCHEIMIPEHA MOTJOMAIIIUMU TPEIINHAMM,
3/1eCh MPAKTUYECKH OTCYTCTBYIOT CTOSTYHME BOJIBI U OOJIOTA.

Tak, st TeppUTOpPUN pa3BUTHUSL OTKPBITOIO KapcTa Pe3KO COKpalIaeTcs IIoaab O0J0T — OT
obmieit iotHoctr Gonot mo obnactu B 35-40 % mo 3-59%. Ha mmomansx pa3Butus kapcra
OTMEYaeTCs] CMEHa TeMHOXBOWHBIX €JIOBBIX JIECOB CBETIIOXBOWHBIMU COCHOBBIM U JINCTBEHHBIMHU
(Topcyes, JleBun, 1980). YBenunuuBaroTcs 3amnachl APEeBECUHbI HAa eIUHUIYY muiomanu (1o 250-
300 M° B cpaaenun ¢ 100-150 M Ha HE3aKapCTOBaHHBIX TeppuTopusix). Kpome Toro,
OTMEYaeTcsi TPOHMKHOBEHHE JIMCTBEHHMIBI cuOupckor (Larix sibirica), Buma, Ooinee
xapaktepHoro st Ypana u Cubupu, mo «KapcTOBBIM KOPUAOpPaM» U «KapCTOBBIM OCTPOBAM»
JTAJIeKO Ha 3ama/.
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Takum oOpa3om, 30Ha | ¢ OTHOCHTENBHO MOHMKEHHOH IUIOTHOCTHIO OECCTOYHBIX BHAJAMH
TEPPUTOPUATILHO COBNAAAET C IUIOLAASIMHU OTKPBITOTO KapcTa («3perash CTaaus). ITO MOMKHO
OOBACHUTH MPOLECCOM OOBEIUHEHUS JIOKAIbHBIX H30JIMPOBAHHBIX BIAJWH B MPOTSKEHHBIE
BBITSIHYThIE 30HBI, (OPMHUPYIOIIHMECS B TMPOIECCE BBIMIEIAYUBAHUS KPYITHBIX 3PO3UOHHBIX
Bpe30B. Takue OCOOCHHOCTHM pa3BUTHUS KapCTOBOIO TIpOIEcCa HAxOISAT OTpaKeHHE B
MOBBIIICHHBIX 3HAYCHUSIX WHJIEKCA PACUJICHEHHOCTHU pelibeda U mIoTHOCTH noTokoB ([lomsikoBa
u ap., 2021a).

3ona Il — neBoGepexne p. CeBepHoit JIpuHBI, Tepputopusi OnHero-/[BHHCKON KapcTOBOI
MpOBUHIMU. J[7 3TOI 30HBI OTMeudaeTcss B OOJIbIIEH CTENEHW pa3BUTHE IMOKPBITOTO KapcTa.
Kapcryromuecss mopoabl OPUKPBITEL 4YEXJIOM OTJIOKEHUH W TOJABEPTAKOTCS BO3JICHUCTBHIO,
TJIaBHBIM  00pa3oM, TMOA3EMHBIX BOJI BMEIIAIONIETO0 WX BOJOHOCHOTO TOPH30HTA. OITO
TeppuTopus, rAe 3a00J0YeHHBbIE HU3MHBI YEPEAYIOTCS C IJIATOOOpa3HBIMU WM XOJMHUCTO-
BOJHUCTHIMU paBHUHAMM, OHA HAXOJUTCA B YCJIOBHUSX M30BITOYHOTO  YBIAXKHEHUS.
Kapcryromuecss HuXKHenepMCKHE ¢ KaMEHHOYTOJbHBIE TOPOABI BEChbMa BOJOOOUIIBHBI.
[TomzemHBIEC BOBI 3aJIeTatOT Ha HEOOIBION rTyouHe (2-60 Mm).

3/1ech OTMEYaeTcsi MaKCUMajlbHas TUIOTHOCTH O0JIOT, TOCKOJBKY M0 TEPPUTOPUU KaPCTOBAHUS
MMOBCEMECTHO Pa3BUTHE 3aMKHYTBHIX JCTMPECCH B BUIE KapCTOBBIX BOPOHOK U TMOHMXCHUUW B
penbede. s 3TOM 30HBI XapaKTepHO pa3BUTHE MOrpedeHHoro kapcra. C TOYKH 3pEHUS
BEPOSITHOCTH AaKTHUBM3AIlMU KapCTOBBIX MPOIIECCOB, JaHHAs 30HA NPEJCTABISET OONBIIYIO
OMACHOCTh, IO CPAaBHEHHUIO C TNEPBOM 30HOW, IMOCKOJIbKY HMMEHHO 3/€Ch pacIoJiararorcs
OCHOBHBIE OOBEKTHI TEXHOTEHHOTO 3aTrps3HEHUS.

Kpowme Toro, cornacuo (I'y6aitnymiun, 2002), ycTaHOBIEHO JIOKAJIbHOE 3arps3HEHUE IPYHTOB
W TPYHTOBBIX BOJA He(]TempoaykraMu Ha psAae OOBEKTOB XpaHEHHs, MepepaboTKw,
TPAHCIIOPTUPOBKU HEPTH U HEPTEHNPOAYKTOB Ha TEPPUTOPUHM ApXaHTelbCKOW obnacTu
(puc. 10). IIpocTpaHCTBEHHOE pacHpeieiICHHEe OYaroB 3arps3HCHHS TPSIMO KOPPEIUPYET C
MaKCUMAaJIbHOM TUIOTHOCTBIO 0€CCTOYHBIX
BITQJIMH, YTO KpallHEe HETAaTUBHO CKa3bIBACTCS
Ha HKOJOTUYECKOM COCTOSIHUM TEPPUTOPUH,
MOCKOJIBKY ~ KapcToBble  JedopMalud |
MPOBaJbl SBIISIIOTCS «OTKPBITBIMIY) OKHaMU
JUISL TIOCTYTUICHUS 3arPSI3HAIONINX BEIIECTB B
HEYCTOMYMBYIO K BHEIIHEMY BO3IEHCTBUIO
IEOJIOTUYECKYIO CpEny.
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Puc. 10. Ouarm 3arps3HEHUS TPYHTOB |
TPYHTOBBIX ~ BOJ  HE(TENpOAyKTamu, IO
(I'y6aitmymmn, 2002)

Takum o00pa3om, MeToJ oOOHapy:KeHHMsl O0eCCTOYHBIX BHAJAUH, MCHOJb3yeMbIi MNP
THAPOJIOTHYeCKOoil KoppeKkuun HudpoBoii Mmoaean peiabeda ¢ Helb0 YCTPAHEeHUs! OIIHOO0K,
MOKeT ObITh INPHMEHEH /JIi BbIICJCHUS 30H BEPOATHONH AKTHBHM3ALUHM KAapPCTOBOIO
npouecca, 4Yr0 OCOOCHHO AaKTYaJbHO /Jsl JIECONOKPBITHIX CEBEPHBLIX TEPPUTOPHIl €
BO3pacTalouieil aHTPONMOreHHOH Harpy3koi. MakcuMajbHasi IUIOTHOCTh 0eCCTOYHBIX
BIAJMH MNPHUXOAMTC HA TEPPUTOPMH ¢ Pa3BUTHEM KapOOHATHOIO NOKPBITOIO H
NOrpeGeHHOr0 KapeTa (mpemoe 3auuuiaemoe noioxycenue).
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B nsToii riaaBe npuBeeHa re0dKOIOrHuecKas OlleHKa COCTOSIHUS MOJ3EMHbBIX BOJI HA OCHOBE
(G pPOBOro MOAECIMPOBAHUS pebeda.

OmHuM U3 UWHIUKATOPOB DKOJOTHYECKOTO COCTOSIHUSI TPUPOJHOM CpeAbl  SBISIOTCS
NOJ3eMHBIE BOJABI, MPUTOAHBIC JUIA 1eJied XO3SHCTBEHHO-NIMTHEBOTO  BOJOCHAOKEHUS
(BceBonmoxkckuii, 1981; bopesckuit u ap., 1989; I'aes, 2001; 3Bepes, 1982, 2006; KpaiiHos,
3akytuH, 1994; Kpaitnos, llIsen, 1987; Muponenko, Pymbinun, 1999; [Munnexep, 1977 u ap.).

Hcnons3oBanue pecypcoB MOA3EMHBIX BOJ OTHOCHUTCS K OJHOM M3 >KM3HEOOECIIEUMBAIOIINX
dbynkauit utocdepnr (Iltenrenos, I'puneBckuii, 1999). C >TUX NO3UIMKA IKOJIOTHUYECKAS
3HAYUMOCTh TPECHBIX MOJ3EMHBIX BOJI OCOOBIX MOsCHeHMI He TpeOyeT. OCHOBHON 3amaueit
YCTOMYMBOTO MPUPOAOIOIL30BaHUSI B 3TOM cdepe sBISETCS palMOHAIbHOE HCIOJIb30BaHUE
THIPOPECYPCOB U CHIDKEHUE UX 3arps3HEHUs BRIOpocaMu, cOpocaMu U OTXOaMHU.

B mpepenax paccMaTpuBaeMOro permoHa IMOA3EMHBIE BOJbI (OPMUPYIOTCS B BEpxXHEH
TUAPOJUHAMUYECKOM 30HE CBOOOJHOIO BOAOOOMEHA B YCIOBUSIX MHTEHCUBHOM LUPKYISLUUA U
JIpeHaka, MMEIOT TECHYI0 B3aMMOCBS3b C aTMOC(EPHBIMU OCAJKaMH U TOBEPXHOCTHBIMU
BOJaMHU. 3allMIIEHHOCTh IMOJ3EMHBIX BOJ OT 3arpsi3HeHus ompeaemsercs (I"ompabepr, 1987)
MEPEKPHITOCTHIO BOJIOHOCHOT'O TOPU30HTA  OTJIOKECHUSIMU u, Opexae  BCEro,
C1a00MIPOHUIIAEMBIMH, MPEMATCTBYIONIUMU MPOHUKHOBEHUIO B HETO 3arps3HSAIONINX BEIIECTB C
noBepxHOCTH 3eMii. OHA 3aBUCUT OT €CTECTBEHHBIX ((PU3UKO-TeorpapuuecKux, reoJOTHYecKux,
OMOJIOTHYECKUX M (PU3UIECKUX ) M HCKYCCTBEHHBIX (aHTPOITOTC€HHBIX) (DaKTOPOB.

[lo rnybuHe 37aech BBIACNEHO YETHIPE PA3IUYHBIX B THUAPOJUHAMUYECKOM U
TUAPOXUMUYECKOM OTHOIICHUSX 30HBI MOJ3eMHBIX BoA: | — aktuBHOro, |l — cpaBHUTENBHO
aktuBHOTO, |l — 3aTpynHenHoro, IV — BechbMa 3aTpyTHEHHOTO BOAOOOMEHA.

Benuunna WHQUIBTpAllMM 3WUMHHX TBEPABIX OCATKOB 3aBUCUT OT BPEMEHU OTTaMBaHUS
MOYBKI, pelibe)a MECTHOCTH, XapaKTepa PacTUTEILHOCTH, BOJOMPOHUIIAEMOCTH TMOPOJ H T.II.
[Ipu BeceHHEM CHETOTasTHUM Ha POBHOM IUIATO, HAPUMED, YCIOBUS JUJIsl HHPWIBTPAIIUU OYAyT
0osee OJIaroNMpuUsATHBIMH, YeM Ha KPYTHIX CKIoHaX. MHQuibTpaims okaspiBaeTcs Takxke Oosee
WHTCHCUBHOM Ha Yy4YacTKax, MOKPBITBIX PACTUTEIBHOCTHIO, T.K. PACTUTEIBHOCTH 3aMeIsIeT
CKOPOCTh TasHUS CHETa U YMEHBIAET TOBEPXHOCTHBINA CTOK.

Kunkue armocdepHbie 0CaIKi HMEIOT MHHEpAIM3aIiio, KoTopas u3MeHsercs ot 3-4 mo 50-
60, pexe 100 Mr/m, T. €. OHU IPUHAJJICKAT K YIBTPAIIPECHBIM BOIAM.

CpenneronoBoii coctaB arMocdepHbIX ocankoB Ha Teppuropun CeBepa Pycckol miuThl
caenyromuii (Manos, 2003):

CI36 SO,29 HCO,28 NO,7

M 0,008
Na33 Ca30 Mg20 NH,10 K7

MakcuManbHOEe BO37EHCTBHE aTMOC(HEPHBIX OCAJKOB HAa TOPHBIE MOPOJBI MPOSBISETCS TaM,
I7Ie MOILHOCTbH MEPEKPHIBAIOIINX UYETBEPTUUYHBIX OTJIOKEHHII MUHUMAJIbHA, a PACUICHEHHOCTh
penbeda MakcuMaibHa.

[TokazaTens pacuwieHEHHOCTH pesbeda KOCBEHHBIM 00pa3oM OMpeesieT XUMUYECKH COCTaB
MOA3EMHBIX BOJ. YeM BBIIIE HEOJHOPOIHOCTH (PACWICHEHHOCTh) penbeda, MEHBIIE TOJIIa
MEPEKPHIBAIOIINX KOPEHHBbIE MOPOAbl UYETBEPTUUHBIX OTIIOKEHUH, TeM OOJbIIee KOJIUYECTBO
MPECHBIX aTMOC(EPHBIX BOJ| JOCTUTHET BOJOHOCHBIX TOJII W IIyTEM pAcCTBOPCHHS U
BBIIIEIAYUBAHUS TOPOJ CPOPMUPYET OMPEICICHHBIH XUMHUYECKHH COCTaB TMOA3EMHBIX BOJI
(IxamanoB u ap., 1996). B 1o ke Bpemsi, CpaBHUTEILHO HEBBICOKAsI PaCuWICHEHHOCTh penbeda
00yCIlIaBIMBaeT U HEBBICOKYIO MHTEHCHBHOCTh BOJOOOMEHA U KaK CIIEJCTBUE — 0OJiee BBICOKYIO
MUHepaJIM3aluio NoA3eMHbIX BoJ (3BepeB, 2011).

Haubonpiieit pacuieHEHHOCTHIO XapaKTePU3YIOTCS BO3BBIIMICHHOCTH — bemoMopcko-
Kynoiickoe mmaro, KoHomcko-HssHIOMCKass BO3BBIIMIEHHOCTb, YCTBSHCKOE IUIATO U
BO3BBIIIEHHOCTH JIBUHCKO-IIMHEKCKOTO MEXKAypEUbsl.
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B pabGore paccMoTpeHa B3aUMOCBSI3b XMUMHYECKOTO COCTaBa IOA3EMHBIX BOJl U HMHIEKCa
pacusieHeHHOCTH penbeda Ha npumepe FOro-Boctounoro benomopss (FOBB), mockonbky Ha gaHnHON
TEPPUTOPUN BBIICISIIOTCSI BCE OOJIACTH pa3BUTHS MOA3EMHBIX BOJ, Xapakrepuble st CeBepa
Pycckoli mmuTel B LIEJIOM.

Cormacao (Marnos, 2003) B BepxHe# 9acTu ruAporeoornaeckoro paspesa KOBb MomniHoCThIO
100-250 ™ BeImenseTCS TSATH OCHOBHBIX O00JIaCTEH pPa3BUTHS MOJ3EMHBIX BOJ| Pa3IMYHOTO
KadecTBa: |) mpecHble KOHIUIIMOHHBIE; 2) TMpECHble HEKOHJWIHMOHHBIC; 3) COJOHOBATHIC,
4) conensie; 5) cMemanHble (HoMepa Ha puc. 11).

B nanHOM uccienoBaHUM TMPOBEIEHO MPOCTPAHCTBEHHOE COMOCTaBIIEHUE O0acTeld pa3BUTHUS
MOA3EMHBIX BOJI PA3JIMYHOIO KauyecTBa C KJIACTEPHBIMU 3HAUYCHUSIMU MHJCKCA PACUICHEHHOCTH

penbeda (kmaccel: 1 — MUHUMANBHBIX, 2 — CPEAHHMX, 3 — MAaKCUMaJIbHBIX 3HAYCHUN),
oToOpakeHHOe Ha puc. 11.
40°E 42°F 44°E
Hujaeke
pacy/ieHeHHOCTH,
KJacTephl e 2 ‘
Bl R2E 4 - (2)
Homep AV s :
obaacTH o~ )

659N+

// Puc. 11. Cxema comocraBieHusi obOiacren

&S @ Pa3BUTHS TOI3EMHBIX BOJ Pa3IMYHOTO KadyecTBa C

2 KJIACTEPHBIMH 3HAUCHUSIMU WHJICKCA
0310 20 % 40 pacuneHeHHOCTH penbeda, 1o (ITomskosa, 2020)

OO0nacTh pa3BUTHS TMPECHBIX KOHAMIMOHHBIX BOJA (1) BKIO4WaeT B ceOs BOJOHOCHBIC
KOMIUIEKChI IECYAHUKOB U aJIEBPOJIMTOB A yHCKOW CBUTHI BEHA U YP3yICKOW CBUTHI CPEIHETO
KapOOHa, MPUYPOUYEHHbIE K BO3BBIIICHHBIM YacTSIM TEPPUTOPUH B OCHOBHOM C aOCOJIIOTHBIMU
ormeTkamu Bbiie 60-140 M, a Takke KapOOHATHBIX MOPOJ CPEIHETO-BEpXHEro KapOoHa u
acCeJIbCKOTO sIpyca HUKHEW MEepMH, IIPEICTABICHHBIX U3BECTHAKAMH U JOJIOMUTAMHU C PEAKUMU
IIPOCIIOSIMU TUIICOB.

Bousbiras MOIHOCTH 30HBI TPECHBIX BOJ — A0 200 M, mpuyeM oHa onyckaeTca Ha 100 M HUxe
YpOBHA MOpsA, — OOBSACHAETCA IIMPOKUM pa3BUTHEM B IpeAesiax [JaHHOW IUIOLAAH
nepeyriryoneHusix 10 100-250 M maneogoaMH BEpXHETUITMOIIEHOBOTO BO3PACTa, BKIIOYAIONIUX B
ce0st TOYTH MOJIHBIN pa3pe3 IuieicToleHa ¢ (parMeHTaMi HEOT€HOBBIX OCaJKOB B OCHOBAHUHU.
OTU  CpaBHUTEIBHO Yy3KHE€ M TIYyOOKHE TaleOAOJMHBbl OCYIIECTBISJIM HHTEHCHUBHOE
JIPEHUPOBAHUE U ONPECHEHHE BOJOHOCHBIX TOJII] C BHIMBIBAHUEM PACTBOPUMBIX COEIMHEHUN Ha
NpOTsDKeHUU 1-2 MITH. JIeT.

B derBepTHyHOE BpemMsi Ha COCTaBe MOJ3EMHBIX BOJ STOM IUIOUIAAM NPAKTUYECKH HE
OTPa3’wIoCh BO3JEHCTBHE MOPCKUX TpaHcrpeccui. JIns Hee XapakTepeH MAajJOMOIIHBIA B
ocHoBHOM 110 10, pexe no 20-40 M uexona YETBEPTHUHBIX OTJIOKEHUN NPEUMYILECTBEHHO
MEeCYaHO-CYNEeCYaHOTO COCTaBa, 3HAYMTENbHAs PacuJCHEHHOCTb penbeda, YTO CHOCOOCTBYET
MOBBILIEHHOW MHQMIbTpauu aTMocepHbIX ocaakoB. OaHako, MOBBIIIEHHWE 0Oa3uca APO3HH,
MIPOM30LIEAIIEE 32 YETBEPTUYHBIN IEPHO/I ¥ BbI3BABILIEE 3alI0JIHEHUE M1AJI€0J0JIMH JIETHUKOBBIMU
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U MOPCKHUMH OTJIOKEHHUSIMHU, CIHOCOOCTBOBAJIO MOJHSATHIO TPaHUIl MHHEPAIU30BAHHBIX BOJ
BBEPX I10 pa3pe3y, B OCHOBHOM, T0]I COBPEMEHHBIMU PEUYHBIMH PYCIIAMHU.

CoBpeMeHHasi aKTHBHU3AIMsl Pa3jIOMOB, 3aKapCTOBAHHOCTh TEPPUTOPUU CIOCOOCTBYET
dbopmupoBanuio 3GGEKTUBHOM 30HBI B3aMMOCBS3U TOJ3EMHBIX BOJI C IOBEPXHOCTHBIMHU
yclnoBUsMU. Tak, B 30HE pasiioMa MPOUCXOAMT IMPOIECC pa3yOOKMBAHMS MHUHEPATU30BAHHBIX
BOJ TPECHBIMH, YTO OTOOpa)kaeTcs Ha NETPOMArHUTHOM Monenu (puc. 12) u  sBisercs
CBUJICTEILCTBOM COBPEMEHHBIX T'€OXMMHYECKHX IIPOILIECCOB, a TaKXke MOATBEPKIAeTCs
pe3ysbTaTaMy reopauosIOKallMOHHBIX HAOMI0ACHHM ¢ ucnoib3oBanueM reopaaapa [POT-12 no
OJTHOMY u3 npodunei Ha
reopu3nuecKomM OMBITHO-

P -~
10. . ,x’_\ / METOMYECKOM Mojurone «bemas-2»
204 - (Boakomupckas, 2009).
- - - .

| AT iwTn

-104 cxa 1002-1 0 40m

: — Puc. 12. TlerpomarHuTHasT MOJEIh
= ||!|.' - -wva_- - - - | naneogomunbl, no (Kyrunos, Yucrosa,
S soma pasnasa - - | 2004)

Ha nomaamn pa3BUTHS NPECHBIX MOA3EMHBIX BOJ MOTYT OBITh pa3MEIIEHbl BO103a00phl s
LEHTPAJIM30BAHHOTO  BOJOCHA0KEHHUS TaKUX KPYNHBIX TOpPOAOB, KaKk ApXaHTeJbCK,
Ceseponsunck, HoBoasunck. Hanbosee moaxoasmmmM MECTOM JIi UX COOPYKEHHUS SIBISIOTCS
nonuHa BepxHero tedeHus p. Ilauyrm m o3. Iladozepo, pacnonoxxennsie B 40-80 kM ceBepo-
BOCTOYHEee ApxaHreibcka. 31ech HaxoauTcs Ilauyrckoe MecTopoKJeHHe MPECHbIX MOA3EMHBIX
BOJI C MPOTHO3HBIMU 3anacamu nopsiaka 500 Teic. M3/cyT (Mauog, 2004).

OOnacte pa3BUTUS TPECHBIX HEKOHAWIMOHHBIX BOA (2) cBsi3aHAa C BOJOHOCHBIMHU
KOMIUIEKCAMU TECYaHUKOB U aJEBPOJIMTOB TYPbUHCKOW CBHUTHI CaKMapCKOIO sipyca HUKHEH
MEepPMH, MECUAHUKOB M aJIEBPOJIUTOB Y(PUMCKOIO sipyca BEpXHEW MepMu M KapOOHATHBIX MOPOJ
Ka3aHCKOTO sipyca BepxHeW nepmu. HecMoTpsi Ha CXOACTBO KOJUIEKTOPCKUX CBOWCTB M COCTaBa
BOJOBMEILAIOIINX IOPOJA, @ TaKK€ OCHOBHBIX THIPOAMHAMHYECKUX YCIOBUI BOJOHOCHBIX
KOMIUIEKCOB 3Ta IUIONIa/lb BBIJEIEHA B KAauecTBE 00JIACTU MPECHBIX HEKOHAMIIMOHHBIX BOJ B
CBS3M C HAMYMEM B pPa3pe3e BOJOHOCHOW TONIIM Y(PUMCKHX OTJIOKEHUN BEpXHEHl MepmMu
LEJIECTUHA,  OOYCJIaBIMBAIOLIET0 NPUCYTCTBUE B  TOJ3EMHBIX  BOJAaX  IOBBIIMICHHBIX
KOHIICHTPALHUI CTPOHIIHUA.

MuHumanbHasi MOIIHOCTG (BIUIOThH IO TIOJTHOTO OTCYTCTBUS) NEPEKPHIBAIOIINX YETBEPTUYHBIX
OTJIOXKEHUIH OOHa)KaeT BOJOBMEIIAIOUINA KOMILJIEKC KapOOHATHBIX IMOPOJ Ka3aHCKOTo spyca
BepXHeil IIepMH Ha TIOBEPXHOCTH. BogompoBoanmocts mopos Beicokast (1050 m%/cyt). B To ke
BpeMsi HHACKC pacujeHEHHOCTHU pesibeda HU3Kuid. OJJHAKO 3Ta TEPPUTOPHS XapaKTEpPU3yeTCs Kak
30Ha aKKyMmyinsquu wmartepuana. B pabore (Pnopunckuii, 2010, c. 208) ormeuaercs, 4TO
«HaKaIUIMBaeMble B 30HaX OTHOCUTENIBHOWM AKKYMYJISIIMM BELIECTBA MOTYT 3aKpEIUIATHCA B
MOYBE U I'PYHTaX, BHOBb Y4aCTBOBATh B IMOBEPXHOCTHOM MAacCCOMNEPEHOCE B MEPUOJ BECEHHETrO
CHETOTasiHUSl U BOBJIEKATbCS B MPOLIECC HUCXOMASIIEH MUTPALMU MO TPEIIMHAM TOPHBIX MOPO/I.
[Ipn HHCXOAAIEH MUTpalUU COJIEH U MOJUIFOTAHTOB BO3MOKHA MUHEpAIU3ALMs U 3arpsi3HEHHE
BOJIOHOCHBIX T'OPU30HTOB». BO3MOXHOCTh HAaKOIJIEHUS Marepuaya MOATBEPKIAETCS TaKKe
BbiiesieHneM 1o IIMP OGeccrouHblx BHaAMH, HAa OSTOM TEPPUTOPUHM IUIOTHOCTH BMAJWH
MakcuMaibHas (puc. 8).
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Takum  00pa3oM, CE30HHOCTb IPOMBIBAHMSA  Ka3aHCKMX  BOJOBMELIAIOIIMX  I[OPOA
CHOCOOCTBYET, C OJTHOM CTOPOHBI, MAKCUMAJIbHOMY BBIMBIBAHUIO CTPOHLIMS U3 TIOPOJ] B IIPECHBIE
MO/I3EMHBIE BOJBI, C JPYroil, — €ro KOHIIEHTPAallMu B HUX BCIEJICTBUE MaJIOro pa30aBiieHUs
aTMOCGEepHbIMM OcaJkaMU. B cBs3M ¢ 3TUM, B 30HaX OTHOCUTEIBHOM aKKyMYJSLUU
11eJ1ec000pa3HO MPOBOAUTH THIPOr€0IOIrMUECKUI MOHUTOPHUHT U 3alllUTHBIE MEPOTIPUATHSL.

OO6nacTh pa3BUTHS COJOHOBATHIX BOJ (3) mpuypoueHa K 00IacTsIM pacipoCTPaHEHUsI THIICOB
Y AHTMJAPUTOB C IPOCIOSIMU JOJIOMHUTOB, IIECYAHUKOB M AJEBPOJINTOB COTKMHCKOM CBUTHI U
KapOOHATHBIX MOPOJ KYJOTOPCKOM M MOJTHHCKOW CBUT CaKMAapCKOTO spyca HUXKHEW mepmu, a
TAK)K€ OTMIICOBAaHHBIX ITECYAHNKOB M AJIEBPOJIMTOB C IPOCIOSMHU TNIMH, MEPresiel, JOJIOMUTOB U
M3BECTHIKOB y(puMcKoro sipyca BepxHeil mepMu. OOacTh COJOHOBATHIX BOJA INMPUYpOUYEHA K
MOHIKEHHBIM YacTsIM TeppuTopuu ¢ abcomroTHeiMM oTMeTkamu 60-100 M, Tarorerommm K
nomuHaM  p. Kylloih ¥ HWKHUX TEYEHMM €ro JIEBBIX IIPUTOKOB. MOIIHOCTh Yexiia
IIEPEKPBIBAIOIINX UYETBEPTUYHBIX OTJIOXKEHUM B Ipeaesax IUIOMAAyd COJIOHOBATBIX BOJ
MUHUMAaJbHa, KaK MpaBWJO, OHAa He mnpesbimaer 10-15 M, 4TO CHOCOOCTBYET AKTUBHOMY
Pa3BUTHIO HAa 3TOM TEPPUTOPHUM COBPEMEHHBIX HK30I€HHBIX IIPOLECCOB, IPEXKAE BCETO,
KapCTOBBIX.

ArpeccruBHOE BO3/IEUCTBHE aTMOC(EPHBIX 0CATKOB B ATOW 30HE SBISAETCS MAKCUMAIbHBIM. 3a
CYET CHIBHON pPACWICHEHHOCTH WM BBICOKOH MpPOBOXMMOCTH mopox (2500 wm>/cyTku)
MPOHUKAIOIINE aTMOC(EpHbIE 0CaJKU 00ECIeUNBalOT PACTBOPEHUE 3HAUUTENIbHBIX BKIIOUEHUMN
TUICa M aHTUJpUTa B KapOOHATHBIX MOPOJIAaX, YTO CHOCOOCTBYET CMEHE T'MIpOKapOOHATHOIO
MarHieBO-KaJIbIIUEBOT0 XMMHYECKOIO COCTaBa MOA3EMHBIX BOJl Ha CYlb(aTHO-KaNbLMEBBIM C
MHUHepanu3amuei 2-2,5 1/1.

JIns muiomiamy pa3BUTHs COJICHBIX BOJA (4) XapaKTepHa IOBBINICHHAs MOIIHOCTh 4YeXJia
KaifHO30MCKNX 00pa3oBaHU, OCOOCHHO B 30HAX Pa3BUTUS MEPEYrIyOJIEHHBIX ManeoAoNuH. B
pa3pe3ax KailHO30HCKHUX oOpa3oBaHMi NpeoOaalaloT TJIMHBI WU CYIVIMHKA MOPCKOTO U
JEAHUKOBOTO IPOMCXOXKJIEHUSA, OHM WIPAlOT DSKPAHMPYIOUIYIO pOJIb JUIsl BOJOHOCHBIX
KOMIUIEKCOB JIOUYETBEPTUUHBIX MOPOJ, 3aTPYIHSAS HMX MHUTaHHE aTMOC(EpPHBIMH OCaJKaMH U
onpecHeHnue. Kpome Toro, MOpCcKHe INIMHBI COAEPKAT MPAKTUYECKH HE OIPECHEHHBIE ITOPOBBIC
BOJBI ¢ MHUHEpaau3amuei 10 35 1/1, 94To BBINIE TAaKOBOW Y COJEHBIX BOJI B HHYKE3aJICTAOIINX
BOJIOHOCHBIX KOMIUIeKkcax (mopsaka 10-27 r/m). O1o oOycnaBiuBaeT JAOMOJHUTEIBHBIA (aKkTop
(dbopMHUpOBaHUS COJIEHBIX BOJA — MOCTYIJIEHME MX B BOJOHOCHBIE KOMIUIEKCHI M3 TOJIIU TJIMH
MUKYJIUHCKOTO MeXJIeAHUKOBbs (Maiogs, 2003).

Takum oOpa3oM, HECMOTps Ha BBICOKME 3HAUEHHUS MHJEKCAa PACWICHEHHOCTH penbeda,
BOJIOHOCHBIE KOMIUIEKCHI BEHJA, MEPEKPHITHIE C IMOBEPXHOCTH MOIIHBIM CJIOE€M YETBEPTHUYHBIX
o0pa3oBaHul, a TakXe HUMEIolMe BOAOYNOp B BHJAE€ MHKYJIWHCKUX TIJIMH, OKa3bIBaIOTCS
3alUIIEHHBIMU OT PACTBOPSIOLICH U OMPECHSIONICH IesITETbHOCTH aTMOC(EPHBIX OCATKOB.

Cwmemannbie Bojb! (5) XapakTepHBbI Ui BOJIOHOCHBIX KOMILICKCOB YeTBEPTUYHBIX OTIOKCHUH
pEUYHBIX AO0AMH. BOJOHOCHBI KOMIUIEKC YETBEPTUYHBIX OTJIOKEHUN A0JauHBI p. CeBepHOU
JIBUHBI IPUYPOUEH K TOJIIIE ECYAHO-TIIMHUCTBIX OTJI0XKEHUI MOIIHOCTBIO 710 40-50 M. IlIupuna
JOJUHBI 2-7 KM, OHa IpOpe3aHa B MUKYJIMHCKMX M BaJJANCKUX TJIMHAX U CyriauHKax. bopra
JIOJTMHBI BO3BBILIAIOTCSA HAJ MOBEPXHOCThIO TMecyaHod Tonmu Ha 20-40 M; HOBEpXHOCTH
MecYaHo! TOJIIY MpeBbIIIAeT ype3 Bojabl B peke Ha 3-10 M, 00pa3ys BbICOKYIO moiimy. BepxHss
YacTh paspes3a MecyaHO-TIMHUCTON Toimu B nonuHe p. CeBepHoil J[BMHBI mpencTtaBieHa 3-8-
METPOBBIM CJIOEM CYIJIMHKOB, IJIMH U CYIEced, U4TO 3aTpyAHseT MHOUIbTPALIMOHHOE MUTAaHUE
BoJIOHOCHOTO Komriuiekca. [Ipu cioe atmocdepHbix ocanakoB 500 MM B ToJl Ha UHPWIHTPAINIO
yxoaut nopsiaka 20 % (Mamnos, 2003).

B BOJOHOCHOM KOMILIEKCE PEYHOM JOJIMHBI NPUCYTCTBYIOT KAaK IPECHBIC, TAK U COJICHBIC
BOAbl. OJOHAKO UX CMEIICHHI NPENSTCTBYET MaKCHUMallbHas TOJIA IEePEeKPbIBAIOLINX
OTJIO)KEHUH M HU3Kas PACUIEHEHHOCTh pesibeda, YTO TaKKe 3allUIIaeT COJICHbIE BOJBI OT
JESITETLHOCTH aTMOC(EPHBIX OCAJKOB; a TAKXKe MIMHUCTBHIA MUKYJIUHCKUI BOAOYIIOP.
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Takum o0O0pa3oM, Ha PABHUHHBIX TePPHUTOPUSIX HHIEKC PACWIEHEHHOCTH peJbeda
0TpaKaeT XMMHUYECKHIl COCTAaB MOA3eMHBIX BOA. Bbicokasi pacujieHEHHOCTH peibeda,
Majas ToJIAa TMePeKPhIBAIIUX KOpPeHHble MNOPOAbl YeTBEPTUYHBIX OTJIOMKEHMI,
OTCYTCTBHE BOAOYNOPAa CIOCOOCTBYIOT OINPECHEHHMI0 TOA3€MHBIX BOI 3a c4eT
NPOHNKHOBEHHUS] YJIbTPAaNpecHbIX aTMocepHbIX ocaakoB. Huszkasi pacuieHeHHOCTh
peibeda 00ycaaBIUBaeT HEBHICOKYH) MHTEHCHBHOCTHL BOJ000MeHA W, KaK CJieICTBHE, —
0oJiee BLICOKYH) MIUHEPAJIH3AIMIO OA3eMHBIX BOJ (vemeepmoe 3auuuiaemoe noioxycenue).

Taxxke B r1aBe MpPeACTaBICHO COIMOCTaBICHUE KapThl 3aAIIMIIEHHOCTH TMOJI3EMHBIX BOJ C
KJIACTEPHBIMU 3HAYEHUSMHU IUIOTHOCTH OECCTOYHBIX BIAJWH, BbIIeIeHHBIX 1o [IMP (puc. 8),

- _ - - e DE3YIBTAT 0TOOpaxkeH Ha puc. 13.

I N
V2 =5

Puc. 13. 3amumieHHOCT, IOA3EMHBIX
BOA OT 3arpsisHeHus, mno (I'yOaiaymius,
2002) u KnacTepHblEe 3HAYCHUS TUIOTHOCTH
0OECCTOYHBIX BIAJIMH:

64N

1-3 — 3amMIIEHHOCTH BOJOHOCHBIX
KOMILIEKCOB: 1 — HaJIe)KHO 3allUICHHEIC, 2
—  YCIIOBHO 3allUIIEHHbIE, 3 -
b He3aluIIeHHble; 4-6 —  KJIacTepHbIe
3Ha4Ye€HUs IUIOTHOCTH BoaguH: 4 —
028 1o 150 e | MHUHHUMaNbHBIE, S5 — cpenHue, 6 —
oRCmm———m——"|  MaxkcHMaibHBIC

OTMeueHo, 4YTO TEpPUTOPUU C  HE3AIUIIEHHBIMA  BOJIOHOCHBIMH  KOMILIEKCAaMU
MPOCTPAHCTBEHHO COBIMAJIAIOT C MAKCUMaJIbHBIMU 3HAYEHUSMH TJIOTHOCTH OECCTOYHBIX BHAIMH.
DTO BBI3BIBAET CEPHE3HYIO OSKOJOTUYECKYIO HAMNPSIKEHHOCTb, IIOCKOJBKY Ha JTHUX IKE
TEPPUTOPUSAX PACHOJIATAKOTCS OCHOBHBIE HMCTOYHUMKM AHTPOIIOTEHHOTO BO3JCHCTBUSA Ha
MPUPOAHYIO Cpelly APXaHTeIbCKOM 00JIACTH M OYarW 3arpsi3HEHUS TPYHTOB U TPYHTOBBIX BOJI
Hedrenpoaykramu (puc. 10). [lomoOHBIE 3aKOHOMEPHOCTU MOTYT HETaTUBHO CKa3bIBAThCS Ha
Ka4yeCTBE MOJI3€MHBIX BOJI, BbI3bIBAS UX 3arPSA3HEHUE U U3MEHEHUE XMMHUYECKOTO0 COCTaBA.

B mecrtoii riase paccMaTpuBaeTcsi BO3MOKHOCTb MIPUMEHEHUS! IU(PPOBOTO MOACTUPOBAHUS
penbeda B CTpYKTYpHO-T€OIOrHYecKuX uccneaoBanusax Cesepa Pycckoi MmInThI.

OrpanuyeHHasi OOHA)KEHHOCTb TEPPUTOPUM 3HAYUTENBHO 3aTPYAHSET CHUCTEMaTHYECKOe
IUIOIIAIHOE M3Y4YEHUE TEKTOHMYECKOTO CTPOCHHsI MNPSAMBIMM TIE€O0JOTMYECKHMMH METOAAMHU.
[TocTpoeHHbIE pa3HBIMU aBTOPAMH MEJIKOMACIITaOHBIE KAPTHI U CXEMbI OJIOKOBOW TEKTOHHKH
pEruoHa, HECMOTpPsS Ha CYIIECTBEHHOE CXOJCTBO, MMEIOT ONPENEJICHHbIE NPUHLIUIHNAIbHBIC
pa3inuus HE TOJBKO B OIPEACIICHHM TE€HE3WMCa U HWCTOPUU PA3BUTHUS CTPYKTYp, HO M B HUX
MIPOCTPAHCTBEHHOM pa3MelieHuu. OcoOeHHO HarjsHO 3TO MPOSBISAETCS NMPU CPAaBHEHHUU KapT,
ITOCTPOEHHBIX o pe3yabpTaTtam nemudprupoBaHus KOCMO(OTOMATEPHUATIOB u
reoMOp(OJOTUYECKUX HCCIACAOBAHUNA, M KapT MHTEPIPETAlUH TeONOTeHIMATbHBIX Mol
(KyturoB u np., 2011). K ToMy ke cymiecTByeTr MHEHHE, 4yTO CHOPMHPOBABIIUICS perbed
ceBepa Bocrouno-EBpormeiickoil 1iaropMbl  1OCTaTOYHO MOJOA M HE OTpaXkaeT ee
TEKTOHMYECKOTO CTPOEHHUsA. | J1aBHBIE YepThl COBPEMEHHOI'O pelibea CBOMM MPOMCXOXKIECHUEM
00s13aHbl JESATEIIBHOCTH YETBEPTUYHOIO OJIEICHEHUS! HECKOJIBKUX CTaaui, a TakKe MOPCKHX
TPAHCTPECCUIl B MEXJICAHUKOBBIE mMepuoAbl. OCTaTKu yHAacleZOBAaHHBIX MOPQPOCTPYKTYPHBIX
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AJIEMEHTOB JIOUYETBEPTUYHOIO pesibeda MpOSBIEHBI TOJIBKO B BUJE BO3BBIIICHHBIX YYaCTKOB
Betpenoro Ilosica u Tumanckoii rpsasr (I'y6aiinymun, 2002). OgHako TPUHIMIIHATIBHO HOBOE
MOJIOKEHHE O TOM, 4To BocrouHno-EBpormelickas mnargopma Kak equHas CTPYKTypa MEPBOIO
polla SBISETCS HE TEKTOHWYECKH IMaCCHBHOW, a JOCTATOYHO MOJBHKHOH, OCOOCHHO B €€
OKPaWHHBIX YacTiX, (popMHUpYyeT HEOOXOAUMOCTh Y4eTa CTPYKTYPHO-TEKTOHHYECKHX (aKTOPOB
MIpU aHAIN3€ 00JIMKA COBPEMEHHOTO penbeda.

[lo HabmoeHHOMY M TpaHC()OPMHUPOBAHHOMY TPaBUTAMOHHOMY M MarHUTHOMY IOJIIM B
¢dbynnamente ceBepa Pycckoil IMTHI MPOCIEKHUBAIOTCS MPOTSKEHHBbIE JIMHEWHbIE aHOMAaJIUU
CEBEPO-3aIMagHOTO MPOCTUPaHMs], O0YCIOBICHHbIC HAJOKEHHBIMH Ha apXehckue oOpa3zoBaHUs
CBEKO()EHO-KapeIbCKUMHU  CKJIa4aTbIMU  30HaMH, pa3MEUICHUE KOTOPBIX  OMNPENENSIOT
TNIyOMHHBIE PETHOHAJIBHBIE Pa3JIOMbl, BMEUIAIONIUE UHTPY3UU YIbTPAOCHOBHOTO cocTaBa. Jliis
paHHE# cTaauu pa3BUTHS ATHX CTPYKTYpP B MO3JIHEM apXxee XapaKTepeH Mpeodiagaroninil peskum
pacTsbkeHusi, chOpMUPOBABIINN pa3ABUTH U COPOCHI CEBEPO-3aMaHOTO NpocTupanus. Broib
pasnoMoB (pOpMHUPOBATUCH 3€JICHOKAMEHHbIE Mosica pa3nuuHoro tumna (Bopoubs-Konmosepckuit,
Nmannpa-Bap3yrckuii, XayraBapckuii, BerpeHonoscHoil, ['mmonbckuii) (CaBuukuii u mp.,
1986). I'paGenonoo0HbIN XapakTep MPOrHOOB, MOIIHBII MAaHTUWHBINA BYJIKAaHWU3M, HadallbHbBIC
YCIIOBUS PACTSKEHUS JAal0T BO3MOXKHOCTH MPEANOJIOKUTh O MPOSBICHHUE IPOLECCOB
pudToreHeza B  YCIOBUSAX  KOHCONUIUPOBAHHOW  apxeickoi  kopel (I'eomorus u
reoxponojiorus. .., 1990; Gaal, Gorbatchev, 1987).

B konue mo3aHero apxesi, B CBSI3U CO CKJIAA4aTOCThIO (IIPeoOIafaloluil pexXUM CKaTus),
pa3aBUrH U cOPOCHI MPeoOPa30BATUCEH B B30POCO-CABUTH U HAJIBUTH.

OcHoBHasi ceTh pa3jIoMOB ceBepa Pycckoll miuuThl ObUTa 3a70)K€Ha TJIABHBIM 00pa3oM B
no3aHeM apxee (2600-2800 muH. J€T) B CBSA3M ¢ KeHOpaHCKUM nuactpoduzmom (Camom, 1982).
B nome30301CKOM UCTOPUH PA3pPBIBHBIX HAPYLIEHUI OTMEUYAIOTCS OT YETBHIPEX 10 AECATH ITANOB
ux aktuBm3anuu (CaBuiukuii u 1p., 1986), mporekaBIIMX B pa3HOE BpeMs U B Pa3IUYHBIX
F€OTEKTOHUYECKUX PEXKUMaxX. OTH Pa3jOMbl SIBIAIOTCSA [OJTOXKUBYIIUMU M, KaK IPaBUIIO,
XapaKTepU3YIOTCS CIOKHBIM BHYTPEHHMM CTPOCHHUEM KaK BKPECT, TaK M BJOJb NMPOCTUPAHUS.
OHu SABISAIOTCS TPAaHUIIAMU O(POPMUBILIUXCSI B KEHOPAHCKYIO 3M0XY T'€00JIOKOB U BXOSIIMX B MX
coctaB OmokoB II u III mopsnka. CoBpeMeHHBbIE OYEpTaHUS M OCOOCHHOCTH BHYTPEHHETO
CTpoeHUsI OJIOKOB OMpPENETIINCh B PE3yJbTaTe MX HEOJHOKPATHON MEpPEeCTPOWKH B PAHHEM W,
0COOEHHO, B TIO3JTHEM MPOTEPO30€ M, YaCTUYHO, MMaae030€, HO B OOIIUX YepTax OHHM OJIM3KH K
MepBOHAYATbHBIM.

B nenom mM0XHO cnenars BBIBOJ, YTO JUIsl ceBepa PycCKOW IIIMTHI XapakTEpHO Pa3BUTHE B
OCHOBHOM JIBYX pPa3HOBUIHOCTEH TIIyOMHHBIX CTPYKTYp (JIMHEHHO-OJIOKOBbIE U OJOKOBBIE
ctpyktypsl 11 u IV nopsigkoB) — B BUjE KeJI000OB U B BHUJE MEPEBEPHYTHIX KOHYCOB U OJIOKOB
(bepeszoBckuii u ap., 1993). CrpykTypbhl NEpBOrO THIIA XapaKTEPHU3YIOTCI MaKCHUMalbHbIM
norpykeHueM QyHaameHnTta 110 4-5 kM (MporuObl WM CUCTEMBI MPOTHOOB), BajIo0Opa3HBIMU
MOAHATUSAMM IOBEPXHOCTH MOXO ¢ aMImIMTyAOW 2-18 KM M 3HAYWUTEIBHBIM COKpalleHUEM
MOIITHOCTH KOpbI. J[Ji1 CTPYyKTyp BTOpPOTO THUIIAa B BHJAE OJOKOB XapakTepHa MPUIIOIHSITAs
MOBEPXHOCTh KpUCTAJIMUECKOro (yHmamenTta (rmyOumHa 3anmeranus 0-2 KMm), TOrpyXEeHHE
rpanuibl Moxo 10 38-42 km.

N3yueHne TEKTOHMYECKUX CTPYKTYp (B MEPBYIO ouepeib AU3IBIOHKTUBHBIX) Ha TEPPUTOPUH
IpEeBHUX TUIATPOPM, TEPEKPHITBIX MOIIHBIM  OCAJOYHBIM  YEXJIOM, CTaJKHUBAaCTCA C
OTIPE/ICNICHHBIMU TPYAHOCTSMHU. OJTO CBS3aHO KaK C MPHUPOAHBIMU (DakTOpamMu, TaKk U C
npobenaMu B METOJWYECKUX M METOJOJIOTMUecKHX pa3paboTkax. OcHoBHas mpobiema
3aKJIFOYAeTCS B OLEHKE (OpM W WHTECHCUBHOCTH TPOSBICHUN AKTUBHOCTH TEKTOHHMYECKHX
CTPYKTYp, B TOM 4YHCJI€ W HUX pPOJIU B (POPMUPOBAHHH CTPYKTYpPhl JUTOTEHHOW OCHOBBI
nanamadToB. [Ipu 3TOM HETOCTATOYHO SICEH BOIPOC COBPEMEHHOW aKTUBHOCTH CTPYKTYpHI U €€
MPOSBIICHUNA Ha JIHEBHOM TMOBEPXHOCTH, KOTOpbIE MOTYT OKa3blBaTh BIUSHUE HAa pa3BUTHE
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SPO3MOHHBIX IMPOLIECCOB U (POPMUPOBAHUE AKKYMYISTUBHBIX (opM penbeda (Kyrunos,
Uuctona, 2001).

Camoil nH(pOpMaTUBHON TpaHULEH MIATPOPMEHHOTO YeXJia ABJIAETCS MOBEPXHOCTh paszena
yexja W (QyHmaMeHTa (mojomiBa yexsa). B Heill B Toil wiM MHOW Mepe 3amedariieHbl Bce
TEKTOHUYECKUE [IBIKEHHUS, KOTOpPbIE MPOMCXOAWUIM Ha Pa3IMYHBIX JTanax pa3BUTHA
mwiatgopMel. BHyTpeHHee cCTpoeHME dYexJla MOXHO NPEJICTAaBUTh IO  BBIILIEIEKAILIUM
CTPYKTYPHBIM TTOBEPXHOCTSIM.

Hannsle o rinyOuHe 3aneraHusi (QyHAaMEHTa TMOJYy4YeHbl M3 MAaTEepUAIOB  OTYeTa
bepesorckoro B.3. u np. uz ¢oumoB Apxanrensckoro ¢umuana ®bBY «TO®I'M mo C3DO»
(bepezosckuii B.3. u ap., 1988). Taxxke «Kapra penpeda nmoBepxHoctu ¢pyHaaMeHTa» Macitada
1:1000000 mnpuBenena B padore (Jlutocdepa..., 2001, C. 50). OcHOBHBIE CTPYKTYphI
dbynnamenTta Pycckoit miutsl, o (bepe3osckuii u ap., 1988) mpuBenens Ha puc. 14.

40°E 45°E 50°E
1

L L

68N~ Koyl
1 Kanumexmii
BLICTY I
S
=12 &
>
- \Q
Busacexan
CTVReNN.

Hewexkan

66°N- Pyunenciui

Munao?
Cowperasl o
cryney. ApXanreancKknil

BLICTVH

64"N+
N Onero-Bamexan
< CrYIenL
:/ Koraneko-
/ Hpenckan
‘/n«u’r.u-u KuR BOAANND
62°N- CEYTIONL Wy

Puc. 14. OcHoBHbIe cTpYKTYphI pyHIameHTa Pycckoii mmtsl, o (bepezoBckuii u ap., 1988):
I'panuusl: 1 — HAIMOPSAAKOBBIX CTPYKTYP, 2 — CTPYKTYp hyHIaMeHTa, 3 — 3anajHas rpaHuia
TumaHCcKOro NMOAHATHS; TEKTOHUYECKoe palioHupoBanue: | — bantuiickuii uwur, || — Pycckas nnura,
Il — Kanuno-TumaHnckoe nogHsTue

[Iponiecc momyuenuss [[MP mnoBepxHOCTH (yHAaMEHTa COCTOSZT M3 TPEeX OITalloB:
CKaHMPOBAHHE MCXOJHOTO MarepHaia; Oou(pOBKa M3OTUIC IIyOMH 3ajeraHus (pyHaaMeHTa B
nporpammuoii cpene ESRI ArcGIS; co3nanue nudpoBoit moaenu riayouns! 3aneranus B ESRI
ArcGIS ¢ npumenenrem moayis TOpPO to Raster uz nuneliku nactpymeHtoB ArcToolBox.

boulo mpoBeneHo comocTaBieHHE IBYX IUGPOBBIX Mojeneld penbeda — MOBEPXHOCTU
(dbyH1aMeHTa U JHEBHOM MMOBEPXHOCTH.
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[Tockonbky Ha TeppuUTOpUH O0JIACTHM BBICOTA penibeda 3eMHOI MOBEPXHOCTH HU3MEPSETCS
JeCSITKAaMU M COTHAMH METPOB, a TJyOrHa 3aneranus pyHJaMeHTa — KUWIOMETPaMHU, POU3BECTH
aHaJIU3 3aBUCHUMOCTH BEJIMYMH JAPYT OT Apyra rpaduyecku MpeCTaBIsSIeTCS 3aTPyAHUTEIbHBIM.
[ToaToMy ObuTla mMpuUMEHEHa MpolLeaypa MaTeMaTHYeCKOr0 HOPMHUPOBAHMS 3HAYCHHUH TIyOuH
dbynmnamenta F(X) u BbIcOT penbeda qHEeBHOM moBepxHocTH R(X) /Ui Kakaol sUeiku pacTpa B
nuana3one ot 0 1o 1 mo cienyromieit popmyie:

yr — Y Vmin ’

Ymax—Ymin

rjae Y' — HOpMHUPOBAHHOE 3HAUYCHHUE B OINpPECICHHON siueiike pactpa, y — aOCONIOTHOE 3HAYCHUE
BBICOTHI (MJIM TJIyOWHBI) B TaHHOU sSiYE€HKE B M (KM), Ymax — MaKCUMaJIbHOE 3HAYCHUE BBICOTHI
(TmyOuHBI) JUIST BCETO pacTpa B M (KM), Ymin — MUHIMaJIbHOE 3HaYE€HHUE BBICOTHI (TJIYOMHBI) TS
BCETO pacTpa B M (KM).

[Tpumep HOpMUPOBaHUSA 1O TPODUITIO MPUBECH Ha puc. 14.
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Puc. 14. Tlpumep HOpMHUPOBAHUS 3HAYCHHI BBICOT peiibepa THEBHOM MOBEPXHOCTH U TITYOUH
¢ynnamenTa no npodumo A-A’, o (ITosnsikosa u ap., 2019a):
a — mud)poBast MOJIeITb peibeda Ha TEPPUTOPUIO APXaHTEIIbCKON 001acTh, 0 — U poBas MOICTh
penbeda moBepxHOCTH (pyHIaMeHTa, B — conocTaBienue moaenei B 3D, r — rpaduk 3HaueHui no
npodmio A-A’, 1 — rpadguk HOPMUPOBAHHBIX 3HAYCHHI 11O TPOdIT0 A-A’
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B pesynpraTe mnonywaercss MaTpulla HOPMHUPOBAHHBIX 3HAYEHUN TNIYOMHBI 3ajieraHus
dbyngamenta MF,, 1 MaTpuiia HOpMUPOBaHHBIX 3HAYEHUHN BBICOTHI peibeda moBepxHocTu MR,
JlanpbHeHMil aHanu3 xapakTepa OTpaKeHHs CTPYKTyp (yHIaMeHTa B JIHEBHOM peibede
OCYIIECTBJIIETCS Ha OCHOBE 3HAUCHUU Mampuy pasHocmu U Mampuy, CyMMbl.

M~ = ME, — MR,
M* = MF, + MR,

3HaueHus pa3HOCTEH U CyMM HOPMUPOBAHHBIX 3HAUEHUN OIMHUCHIBAIOT OIpeesieHHbIE (hOPMBbI
penbeda pyHnameHnTa U JHEBHOM moBepxHOCTH (puc. 15). Ilpu 3TOM 1o npsAMbIMHE (popMamMu
OyzeM MOHMMATh T€ YYaCTKH 00JacTH MCCIIEJIOBaHUS, B KOTOPBIX OJHOBPEMEHHO C MOTHSATHEM
3eMHOM MOBEPXHOCTH HaOII0JaeTCsl MoAHATHE (PyHAAMEHTa WM OJHOBPEMEHHO C OMyCKaHUEM
3eMHOM TMOBEPXHOCTH HaOmofaercs omnyckanwe ¢yHgamenra (A, B ma puc. 15).
Xapakrepu3oBath 3TH (GOpMBI OyayT 3HaueHuss marpuibl M™*, Ommskue x 0 wim 2. Ilox
o0paTHbIMH dopMaMu OyJeM MOHUMATh T€ YYACTKH, B KOTOPHIX OJHOBPEMEHHO C MOJHATHEM
3eMHOM TTOBEPXHOCTH HAOIIOAETCs OImycKanue (hyHIaMeHTa WM OJHOBPEMEHHO C OITyCKaHHUEM
3eMHO MOBEpXHOCTH HaOmomaercs nogustue pyanamenta (C, D na puc. 15). XapakrepuzoBath
3Tu HopMbI OyAyT 3HAUCHUSI MaTpullbl M ~, 6nuskue k 1 unu -1.

C D

R(\)

/'\

FEO-RE 0 -1
F(x)+R(x) 2
Puc. 15. PazHocTh 1 cyMMa HOPMHUPOBAHHBIX 3HaUYeHUHN QyHKuMii: A, B — npsimele;

C, D — obparnsie (popmbl

Brinenenue gopm HacnemoBaHusi CTpyKTyp (GyHIaMmeHTa B coBpeMeHHOM penbede CeBepa
Pycckoit niutel npoBOWIIOCH B JIBA ATaMna.

Ha mepBom a3tame crosia 3ajada pasfeiuTh O0NACTh MCCISAOBAHMS Ha JBa THMA GopM —
npsmMbeie U oOpaTHbIe. J[JIT 3TOro0 BBEACHO TOHSITHE aOCOMIOMHOU PA3HUYLL HOPMUPOBAHHBIX
3HaYenuli MATPUIL BRICOTHI 36MHOM MOBEPXHOCTHU U TIyOWHBI 3aieranus QyHIaMeHTa:

Mabs = |MFE, — MR,,|.

Wwmes B BUy Takoe 0003HaYEHUE, MOKHO TOBOPUTH, UTO:

- 3HAYEHMS MATPULLI a0COMIOTHOM pasHocTH M®PS| npubmmxkaromuecs k 0, OymyT
COOTBETCTBOBATh NPAMBIM (popmMaM;

- 3HAYEHMS MATpULLI aOCOMIOTHOM pasHocTH M®PS| npubmmxkaromumecs k 1, OymyT
COOTBETCTBOBATh 00PaTHBIM (popmam

Takum 006pa3oM, MOKHO MOJEIUTH BCIO TEPPUTOPHIO UCCIIEIOBAHUS HA TPU 00JIACTH, OJIHA U3
KOTOPBIX 3aHATa MPsIMBIMU (hOpMaMH, BTOpass — OOpPaTHBIMU, a TPEThsl — MEPEXOHas 30HA, Te
HaclieZloBaHusl He oTMmeuaetcs. [Ipu 3ToM mpsiMbIM (hopMaM COOTBETCTBYIOT 3HaueHHUs oT 0 10
0,45, o6pataeiM — ot 0,55 mo 1, 3nauenus ot 0,45 go 0,55 xapakTepu3yrOT NEPEXOIHYIO 30HY.
[Ipsimoii xapakTep HaciieqoBaHUs uMeeT nopsaaka 61 % TeppuTopuun Ucciaea0BaHUs, OOPaTHBIN —
25 %, palioHBI, T HACIIEIOBAHUS HE OTMEYAETCs, 3aHUMar0T 14 % Teppuropun (Tabimna 2).
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Tabnuna 2. Cratuctuka Gpopm HacneaoBaHUs CTPYKTYp GhyHIaMeHTa B pesibede

JInara3oH BBICOT 36 MHOM Juana3oH riyouH
[Inomane Teppuropun,
Dopmer 2 MTOBEPXHOCTH 3aneranusi GpyHIaMEeHTa
kM / %
(oT-m0/cpennee), M (oT-m0/cpenHee), KM
[Tpsimbie 187901,9/ 60,8 5,56-313,54 /117,01 0,24-5,05/ 2,86
OO6parHsble 78498,5/ 25,4 0,07-431,34 /73,15 0-3,42/0,7

Ha BTOpOM 3Tarme crosiia 3aj1a4a BblI€JI€HNUS BHYTPEHHEH CTPYKTYphI (hopM.

[Ipsimple (opMBI 1O CBOEl BHYTPEHHEW CTPYKType JHeNlsITcsl Ha [Ba Kiacca (10 THUILY
dyHaameHT-pesbed):

1) BBICTYN-BBICTYN — T€ YYacTKH, B KOTOPBIX OJHOBPEMEHHO C MOTHITHEM (yHAaMEeHTa
HaOJto1aeTcs MNOJHATUE 3€MHOM moBepxHocTH (puc. 15A). XapakTepus3yloT 3TH y4YacTKU
3HAYEHUS1 MaTPHILl CYMMBI, OIM3KHE K 2;

2) BHAJAWHA-BNAJAMHA — YYaCTKH, B KOTOPBIX OJHOBPEMEHHO C ONMyCKaHWeM (yHIaMeHTa
Ha0JII0/1aeTcs OIMyCKaHWE 3€MHON MoBepXHOCTH (puc. 15B). MM COOTBETCTBYIOT 3HAu€HUS
MaTpHll CyMMBI, On3kue K 0.

OO6patHble pOpMBI, B CBOIO OYEPE/Ib, TAK XKe JIEeNATCs Ha J[Ba Kiacca.

1) BHmaguHA-BBICTYN — T€ YYacTKH OOJIACTH HCCIENOBAaHHUS, B KOTOPBIX OJHOBPEMEHHO C
omyckanueM ¢yHAamMeHTa HaOmomaeTcss TOAHATHE 3eMHOM moBepxHocTH (puc. 15C).
XapakTepu3yloT 3TH YYaCTKH 3HAYEHHsI MaTpULl pa3HULbL, On3Kue K -1;

2) BBICTYN-BNAJHHA — YYaCTKH, B KOTOPBIX OJHOBPEMEHHO C MOIHATHEM (yHIaMEHTa
HaOJto1aeTcs OMyCcKaHue 3eMHOM moBepxHOCTH (puc. 15D). DTUM yyacTKkaM COOTBETCTBYIOT
3HAYEHUs1 MaTpPHIL] pa3HOCTH, OJIM3KHeE K 1.

KomOuHupys 3HaueHHs MaTpUIl Pa3HULBI U CYMMBI TaKUM CIIOCOOOM, MOKHO DPa3ieiuTh
UCCIIEIyeMYIO TEPPUTOPHIO MO (opMaM OTpaxKeHUs CTPYKTYp (yHIaMeHTa B THEBHOM peibede
(puc. 16).
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Puc. 16. PaitonupoBanue TeppuUTOPUH ApXaHTeIbCKOW 007acTH 1Mo (popMaM OTPAKEHUSI CTPYKTYP
dbynnamenTa B qHeBHOM pernbede, mo (ITomskora u ap., 2019a)
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[IpoBeneHHoe uccienoBaHue Mo (GopMaM OTpaKeHHUS CTPYKTyp (yHIaMEHTa B JHEBHOM
penbede Ha TEPPUTOPUU ApPXaHTEIbCKON 00J1aCTU MO3BOJISIET CAENaTh BBIBOJ O MpeobalaHuu
npsMBIX (DOpPM HAacIeOBaHHWS Ha CEBEPO-BOCTOKE TEPPUTOpHHM W OOpaTHBIX (OpM Ha IOTO-
3amajge. Takoe pasfeleHue JIOCTaTOYHO XOpPOIIO  COBMAJaeT C M[POCTUpaHUEM U
MPOCTPAHCTBEHHBIM TMOJIOKEHHEM PUDTOBBIX CUCTEM.

[TpuMeHeHHBIN KIIACTEPHBIN aHAM3 C pa30MeHueM MPsMBIX U 0OpaTHBIX (opM Ha 2, 4, 6 u §
KJIaCTEPOB IMO3BOJIMJ JACTATM3UPOBATh (POPMBI MO MPOTSHKEHHOCTH M HampasieHuio (puc. 17).
[lepBrie Ki1acchl NpAMBIX GOPM COOTBETCTBYIOT BHYTPEHHEH CTPYKTYpE TUIA «BBICTYI-BBICTYID»,
MOCIIETHUE — THITY «BMaJWHA-BlaguHay. To ke ¢ oOpaTHbIMU (OpMaMH: TEPBBIE KIIACCHI
COOTBETCTBYIOT BHYTPEHHEH CTPYKTYpE THIIAa «BIAJWHA-BBICTYID», MMOCIEAHAE — TUITY «BBICTYII-
BIIAJTUHAY.
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Puc. 17. ConocraBiieHn€e KJIACTEPHBIX 3HAYCHHM MPSMBIX U 0O0paTHBIX (OPM C OCHOBHBIMHU
cTpykTypamu Pycckoii mutel, o (ITonskosa u mp., 2019a):
a— 2 xiacca, 0 — 4 xjtacca, B — 6 KJaccoB, T — 8 KJIaCCOB

N3 puc. 17 xopoiro BUIHO CeBepo-3aMagHOE NPOCTUpPAHUE MPSAMBIX (OPM OTpaAKEHUS
(dbyHIaMeHTa B COBPEMEHHOM perbede.

Taxxe B TiaBe ObUIO TPOBEACHO COIOCTABJICHHE MaTEPUAJOB IO BEPOSITHOCTH BCTPEUYHU
He(PTSIHBIX U Ta30BBIX MECTOPOXKJICHUN MO HEOTEKTOHHMYECKUM AaHHBIM (PsOyxuna u ap., 1997)
¢ IIMP aueBnoii moBepxuoctu u [IMP dynnamenTa (puc. 18).
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Puc. 18. ConocraBnenne MaTepuaioB 10 BEPOSTHOCTH BCTPEUH HE(PTIHBIX U Ta30BBIX
MecTopoXxaeHUH, 1o (PssOyxuna u np., 1997) ¢ LIMP nosepxnoctu (A) u LIMP ¢ynnamenta (b)
1 — u30rUNCH MPOU3BEICHHSI YCIOBHBIX BEPOSTHOCTEH BCTPEUN HEPTSIHBIX U Ta30BBIX
MECTOPOKJIEHUN 110 HEOTEKTOHUYECKHUM JIaHHBIM; 2 — CKBaXKUHBI; 3 — |-1X — Hanbosnee nepcrnekTuBHbIC
YUYACTKH JUIsI TOMCKa HE(TH U Taza

[Ipu onpenenenun yciaoBuil HedrerazoodpazoBaHus U HeTEra30HAKOIUIEHUS BeIyIllas poJib
B 001IeM KoMIuleKce (PaKTOPOB OTHAETCS TEKTOHMYECKUM KpUTepHsM. bonblioe MecTo B psay
TUX (PAKTOPOB OTBOJUTCS JedopMalMsM HOBeHIIero TeKToHMueckoro srtama (Tumypsues,
2006). Camu HoBeimue nedopMalMi 3a4acTyi0 IOJHOCTHIO WM YacTHMYHO HACIEAYIOT
CTPYKTYpHBbIM MJiaH Oojiee paHHMX TEKTOHMYECKHUX JTaloB, MPUYEM OCHOBHOM MeXaHU3M
bopMUpPOBaHUS  TEKTOHHUYECKUX  CTPYKTYp  MOXeT  (YHKIMOHUPOBATh  JIOCTaTOYHO
npoaospKuTeNbHoe Bpems ([Imurpuesckas u np., 2000).

Kpome Toro, mpenBapuTenbHble pe3ysbTaThl PACYETOB CBUICTENBCTBYIOT, UYTO MPOSBICHUS
KMMOEpJIMUTOBOTO MarmMaTtu3Ma COOTBETCTBYIOT NpPSIMbIM (opMaM OTpaXXeHUst CTPYKTYp
(¢yHIaMeHTa B COBPEMEHHOM pelibee U CTPYKTYPHO XapaKTepU3YIOTCSl KaK «BBICTYI-BBICTYID).
D10 XapakTepHO A 3UMHEOEPEKHOr0 KUMOEpIMTOBOIO paioHa, B Mpefesiax KOTOpPOro B
HacTosIllee BpeMsl BeleTcss pa3paboTKa JBYX MECTOPOXKICHUH aiaMa3oB — HMEHHU
M.B. JlomonocoBa u B.II. I'pu0a, u pazsenanusix Henokxckoro u benosepckoro kuMOepanuToBbIX
OJIEH.

Takum oOpa3zom, B mnepBOM NPHOIMKEHHMM MOXXHO TOBOPUTH O TOM, 4YTO MPOSIBICHUE
KUMOEpJIUTOBOTO MarMaTu3Ma W pailoHbl BEPOSTHBIX JIOKANIM3aIMA HE(TSHBIX U Ta30BBIX
MECTOPOXKJIEHUI TMPUYPOUYEHBbI K IOBBILIEHUSM Ha IOBEPXHOCTH U COOTBETCTBYIOT MPSMbBIM
dbopmaM oTpakeHHUsI CTPYKTYp (yHIaAaMEHTa B COBPEMEHHOM pelibede, 0ojiee TATOTCIOIMNM K
THITY «BBICTYI-BBICTYI» (puc. 19).

[ToBcemecTHOE TOKPBITHE ApPXaHTEIbCKOW 00JaCTH JIECHBIM MOKPOBOM, MAajlo€ KOJIUYECTBO
TTyOMHHBIX CKBAXKHH, BCKPBIBAIOIINX JAPEBHUE OCATOYHBIC TOIIIN U 0OHAXKAIOIINE TOBEPXHOCTh
(dbyHIaMeHTa, 3HAUUTEIBHO 3aTPYAHSIOT H3ydeHHE TIyOMHHOTO CTpoeHus Tteppuropuu. llpu
IIOMNCKE M pa3BEAKE MECTOPOKICHUN TIOJIE3HBIX MCKOMAEMbIX, a TakXKe OILIEHKe UX
MEPCIEKTUBHOCTH, Ha IEPBOE MECTO BBIXOJIAT KOCBEHHbBIE NPHU3HAKU M KPUTEPUU BbIIEIEHUS
MEepPCHeKTUBHBIX oOnacTel. OAHUM H3 TaKUMX TMOJIXOJOB SBJSETCS BBIABICHUE CTPYKTYP
(dbyHIaMeHTa Ha JTHEBHOW MOBEPXHOCTH Ha OCHOBE MU(POBOTO MOACIUPOBAHUS penbeda.
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Puc. 19. ConocraBnenne MaTepuaioB 10 BEPOSTHOCTH BCTPEUH HEPTSIHBIX U Ta30BBIX
MecTOpOXXaeHUH, 1o (PssOyxuna u 1p., 1997) u paiiloHOB nposBICHU KUMOEPIUTOBOIO MarMaTu3ma ¢
KapToil pailoHupoBaHU ApXaHreIbCKOI 00JacTu o popmMaM OTpaskeHHsI CTPYKTYp pyHIameHTa B
nHEeBHOM penbede, no (ITomsikoBa u ap., 2019a):

1 — paiioHBI BEpOATHBIX JIOKATU3AIMI HEPTIHBIX U Ta30BBIX MECTOPOXKICHUI; 2 — pallOHBI
KUMOepIMTOBOro MarmaTtusma: 3uMHeOepexHblii (Homep 1 Ha kapte), HeHokckoe n benozépckoe
(HOMep 2 Ha KapTe) KUMOEPIUTOBBIE MOJIS

[TomoOHBI METOAMYECKUN TMOAXOJ] K PpEeHIeHHI0 MPOOJIeMbl YCTAaHOBJICHHS TPOSBICHUS
TNIyOMHHBIX CTPYKTYP B IHEBHOM pelibede MpoBeieH aBTOPOM ¢ coaBTopamu Briepssie (KyTnHoB
u ap., 2016, 2017, 2019; IlonskoBa u gap., 2019a). Bompoc 5TOT uMeeT HE TOJBKO
TEOPETUYECKOE, HO M IpaKkTU4YecKkoe 3HaueHue. [IpsMoe HacienoBaHWE WM OTCYTCTBHE
TaKOBOT'O TMO3BOJISIET CJENaTh BBIBOJ O BO3MOYKHOM aKTHBHM3alMU Pa3IOMOB MpH pa3paboTke
MECTOPOXK/IEHUN TOJIE3HBIX MCKOMAEMbIX M, KaK CIEJCTBUE, MUTPAlMU TI1yOMHHBIX (IIOUIOB,
IIPOHUKHOBEHMH 3arpsA3HAIONIMX BEUIECTB 110 JIATEPAIH U BEPTUKAIM U IPOYMX COMYTCTBYIOLIUX
apneHuil. [IpuBeneHHbIe pe3yabTaThl SIBIAIOTCS IPEIBAPUTEIbHBIMU, TPEOYIOT AalbHEHIIero
JeTaIbHOTO M3Yy4YeHHs U mpopaboTku. Bompoc HacnepoBaHus ocTaeTcsi OTKPHITBIM. TeM He
MEHee, JaHHBIM MO0JX0Jl, HECOMHEHHO, SIBJISIETCS COBPEMEHHBIM, aKTyalbHbIM. [lanbHeilliee
npoBeZieHne reoMopdomeTpudeckoro anaiauza HUGPOBOM Mojenu (QyHIAMEHTa IO3BOJIUT
naBaTh OoJiee KAaUeCTBEHHYIO U JETAIbHYIO OIIEHKY €r0 CTPYKTYPHBIX 3JIEMEHTOB.

Takum o0pa3om, uudpoBoe MoaeupoBaHHe pejbeda MNO3BOJAET TPOBOAUTH
CTPYKTYpHO-TeoJiornyeckne ucciaenosanus. Ha ocHoBe conocraBiieHusi uupoBoii Moaesin
peabeda ¢pyHaamenta u uu@poBoil MOAeJM JHEBHOW NMOBEPXHOCTH BblAeJeHbI (POPMBbI
NPOSIBJICHUSI CTPYKTYP ()yHAAMEHTAa B COBPEMEHHOM peibede ApxaHreabckoi 00JacTu.
IIpsamoii xapakTep HacjegoBanusi umeetr 61 % Teppuropuu, odpaTHbiii — 25 %, paiioHbl,
rjae HacjieJJlOBaHUe He MPOSIBJAETCH, COOTBETCTBYIOT 14 % Teppuropum odaactu (namoe
3auguuiaemoe noaoicenue).
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B 3akJIl04eHMH IpUBOASTCS OCHOBHBIE PE3YJIbTATHI JUCCEPTALMOHHOTO UCCIIEOBAHUSA:

1. BoinoHEHHBI aHATUTHYECKUH 0030p CJHOXKHBIIUXCS TEHACHUUH U COBPEMEHHBIX
MOJIXOJI0B K MPOBEJEHUIO T€0AKOJIOIMUECKUX UccienoBaHuil B Poccun u 3a pyOexoM MO3BOJIUII
0003HAUUTh T'€OAMHAMUYECKYIO (DYHKILHIO T€0JIOTHYECKON CpeJibl, CBSI3aHHYIO C BEPOSTHOCTHIO
NPOSIBIICHUST TPUPOAHBIX T'€0JIOTMYECKHX IPOLIECCOB B CBETE BO3PACTAIOLIEH aHTPOIOI€HHOM
Harpy3ku Ha Tepputopun Ceepa Pycckoit mumnthel (B npeaenax ApxaHIreabCKol 001acTH).

2. [lokazana BO3MOXHOCTh mnpuMeHeHUss [[MP B TE0’KOJIOTMUYECKHX WCCIIeIOBAHUSX.
[IpoBeneHne Te03KOIOTNUECKO OLIEHKH COCTOSHUS MPUPOJHOM cpelibl CpeacTBaMH LU(PPOBOTO
MOJIEJIMPOBaHUs penbeda JOIKHO OCYLIECTBIISIETCS MO CIeAYIOIEeMYy alropuTMy: Beioop LIMP —
BBIOOp MporpammHoro ooecrneueHuss — noxaroroBka IIMP — BwiOop reomopdomerpuueckux
napaMeTpoB — IMPOBEJEHHE T'e€OMOPPOMETPUUECKOr0 aHajlu3a MO0 BBIOPAHHBIM MapameTpam —
COCTaBJIEHUE KapT IPOrHO3HO-BEPOSITHOCTHOT'O MOJIEIUPOBAHUSI.

3. B pesymbraTte MpOBEACHHOTO aHajiM3a JUISI TE€OIKOJOTHYECKOH OIEHKH TEePPUTOPHH
ApxaHrenbckoil 001acTd BBIOpaHbl Takue TeOMOpP(HOMETPUUYECKHE MapaMeTphbl, Kak yroi
HakioHa, LS dakTop, MHAEKC pacwieHEeHHOCTH peibeda U MHIEKC BIAKHOCTU IO CTEMEHH HX
y4acTHsl B Pa3BUTUHU 3PO3UOHHBIX M aKKyMYJISTHBHBIX IpoLEccOB. [l BBISBICHUS JTOKAJIbHBIX
YYaCTKOB, IPEIPACIION0KEHHBIX K aKKYMYJISIIUHU 3arpsA3HSIONINX BEUIECTB, TPUMEHSIaCh CYyMMa
TOPU30HTAIBHOM U BepTUKaAJIbHOM KpUBHU3H (Ki1accudukanus Tpexa).

4. Ha ocHOBE KJIacTepHOrO  aHajiu3a  BBIIICIEPEUYHUCICHHBIX  IapaMeTpoB  JlaHa
T€07KOJIOTHYECKasi OLIEHKAa TEPPUTOPUM ApPXaHrelnbCKOM o00JacTH MO CTENeHU pPa3BUTHUSA
MPUPOAHBIX TE€OJOTUYECKUX MPOLECCOB. BhiieneHbl y4acTKM ¢ HaumOOJbIIEH BEPOSITHOCTHIO
pa3BUTUSL  3PO3HOHHBIX IPOLIECCOB, COOTBETCTBYIOIME 30HaM CHOCa MaTepuana U
cocraBisromue nopsaka 18 % uccienyeMoil TeppUTOpUH; YUACTKU C BO3MOKHBIM MPOSIBIEHUEM
SPO3HOHHBIX MPOLIECCOB, COOTBETCTBYIOIME 30HAM TpaH3UTa MaTepHuajla U COCTABJIAIOIIME
nopsaka 33 % TeppUTOPUM; YYAaCTKU C TOTCHIHMAJIbHBIM DPa3BUTHEM aKKYMYJISTHUBHBIX
MIPOILIECCOB, COOTBETCTBYIOIINX 30HAM HAKOIUICHHUsS MaTepuasa U cocTaBisomue nopsaaka 35 %
TEPPUTOPUHN UCCIEAOBAHMS. B 30HE aKKyMyJslMU BBIJEIEHBI TAaKK€ TEPPUTOPUU, CKIOHHBIE K
MOJTOIUICHHUIO BO BpeMs MaBOJKOB U MPEIPACIOIOKEHHBIE K 3a00Ja4NBaHUIO.

5. IIpoBenieHa reo’KoIoruuecKasl OLEHKa BEPOATHOCTH aKTUBU3ALMK KapCTOBOTO IIpoLEecca C
IPUMEHEHHEM HOBOTO MHCTPYMEHTa — MOJICYeTa IUIOTHOCTH OeccTouHbIX BHaauH. Ilokasano,
YTO MaKCUMaJbHas MJIOTHOCTh OECCTOYHBIX BHAJAMH MPUXOJIUTCA HA TEPPUTOPUU C PA3BUTUEM
KapOOHATHOTO MOKPHITOTO U MOTPEOSHHOTO KapcTa.

6. IIpoBenneHa Tre03KOJOrHMUYECKasi OLIEHKAa COCTOSIHHMS IOJ3€MHBIX BOJ 30HBI AKTUBHOTO
BogooOMeHa. [lokazaHo, 4TO Ha PAaBHUHHBIX TEPPUTOPHUSX HHIEKC PACUIEHEHHOCTH peibeda
OTpakaeT XMMHUYECKHI COCTaB MOA3EMHBIX BOJ. Bhicokas pacuieHEeHHOCTh penbeda Hapsay C
MQJIOM TOJIIEHM NEPEKPHIBAIOIIMX YETBEPTUYHBIX OTJIOKEHUW, OTCYTCTBHEM BOJOyIOpa
CIOCOOCTBYIOT ONPECHEHHIO BOJ| 3a CYET IPOHUKHOBEHMS YIBTPANPECHBIX aTMOC(HEPHBIX
ocankoB. Hwuskasg pacuwieHeHHOCTh pelbeda 0OyCclaBIMBAE€T HEBBICOKYID WHTEHCUBHOCTh
BO/I000OMEHA U, KaK CJIEJICTBUE, — 00Jiee BBICOKYIO MUHEPATU3ALMIO TOJI3€MHBIX BO/I.

7. Iloka3aHa BO3MOKHOCTh IIPUMEHEHUS LIU(POBOTO MOJICTUPOBAHUSA penbeda B CTPYKTYpHO-
reoJIOTHYECKUX uccienoBaHusix. Ha ocHoBe comocTtaBienus 1udpoBoil Mojenu penbeda
¢dbyHnamMenTa W UUM@POBOM MOJEIU JTHEBHOM MOBEPXHOCTU BbLACNIEHBI (OPMBI MPOSBICHUS
CTPYKTYp (pyHIamMeHTa B COBpeMEHHOM peibede ApxaHrenbckoil obmactu. IIpsmoil xapakrep
HacnenoBanusi umeer 61 % teppuropuu, oOpatHbeiii — 25 %, pailoHbl, Te HacleIOBaHUE HE
MIPOSIBIISIETCS, COOTBETCTBYIOT 14 % Tepputopuu 00J1acTH.

8. IlonyyenHble naHHBIE MO (GopMaM OTPaKEHUS CTPYKTYp (yHIaMEHTa B COBPEMEHHOM
penbede MO3BONAIOT CAENaTh BBIBOJ O BO3MOXKHOM aKTHUBU3ALMU Pa3jiOMOB IpU pa3paboTke
MECTOPOXKJICHUN TOJIE3HBIX MCKOMAEMbIX U, KaK CIEACTBHE, MUTPAIMHU TITYOMHHBIX (IIIOUIOB,
MPOHUKHOBEHHUH 3arps3HSIONIMX BEUIECTB MO JIaTepad U BEPTUKAIU U MPOUYUX COMYTCTBYIOLIUX
SIBIICHUSIX.
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