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AHHOTanusA. AKmya/ibHOCmbs. B pe3y/ibTaTe CTPOUTENLCTBA U IKCIJIyaTallMU 3JaHUU U COOPYKEHUU B npefesax AbakaH-
CKOH arsioMepalnMy NpOUCXOJUT aKTUBU3ALMA CyLeCTBYIOIIUX U 06pa3oBaHNe HOBBIX HHXEHepPHO-Tre0J0IrM4ecKUX npolec-
COB, CONPOBOX/JIAeMbIX aBapPUMHBIMM pa3pylLIeHUSIMU COOpYXeHUH. [l MUHHMHU3ALUU 3KOHOMHUYECKHX U COLMAJIBHO-
3KO0JIOTUYECKHUX yIepboB HEOOGXO0AMMA CBOEBpEMeHHasi pa3paboTKa HaydYHO 0OG0CHOBAHHBIX IPa/IOCTPOUTE/BHBIX U apXH-
TeKTYPHO-IJIAHUPOBOYHBIX PellleHUH, B KOTOPBIX Obl YYUTHIBAJIUCh Pe3y/IbTaThbl IPOEKTHBIX MPOPAbOTOK UHXKEHEePHOH 3a-
LIMTHl TEPPUTOPHUU OT ONACHBIX NMPOSIBJIEHUN UHXKeHEePHO-Te0oJIOTHYeCKUX nmpoleccoB. 060611eHHe UMeIUXCs pe3yJibTa-
TOB U3BICKAaHUH C Le/Ibl0 TUIHU3ALUHU HWHXXeHEepPHO-Te0JI0TMYeCKUX YCI0BUN rOpoJCKON TeppPUTOPUM NMO3BOJIUT ONTHUMHU3U-
poOBaThb CTPOUTEbHOE OCBOEHHE FOPOACKUX TEPPUTOPHUH, pa3paboTaTh HafleXKHble CXeMbl UHXXKeHePHOM 3alUThI OT NPOsIB-
JIeHUH OMacHbIX MHKeHePHO-TeoJIOTUYeCKUX npoueccoB. Ile1610 paboThl ABJISETCA yCTaHOBJIEHHWEe NPUPOAHBIX U aHTPOIO-
reHHbIX GAaKTOPOB, 00YC/I0BINBAIOIINX AKTUBHOCTb OMACHBIX re0JI0OrMYeCKUX MPOLecCOB TeEPPUTOPUH AGaKaHCKOM arjome-
pauuu. Memoduel. C60p, cucTeMaTH3alMs M aHa/lU3 UMEIOIIUXCS TePPUTOPHAIbHBIX Ie0JIOTUYeCKUX, THPOJI0rHYecKHX,
TU/IPOTe0JIOTHYECKHUX, 3KOJIOTHYECKUX CBeJeHHWH, pe3y/JbTaTOB WHXXEHEPHBIX H3bICKaHUH. Pe3ysbmambvl U 8b1800bl.
Ha kauecTBEHHO HOBOM YpPOBHE COCTaBJIeH KOMIIJIEKT KapT 0 ¢paKTopaM, 00yCJOBIUBAIOLIMM pPa3BUTHE ONACHBIX [€0JIOTH-
yeckux npoueccos. [IpoBegeH 'MC-aHanu3 MopdpoMeTpUueCKUX NOKasaTeel pesabeda TEpPUTOPUH arjioMeparuu: MocTpo-
€Hbl KapThl KPyTHU3HbBI U 3KCMO3ULIUH CKJIOHOB. AHAJIN3 COGpaHHBIX JJaHHBIX T03BOJIMJ YCTAHOBUTD pErHOHaIbHbIE 0COGEH-
HOCTH KOMIIOHEHTOB I'e0JIOTUYeCKON Cpefibl U NMPeJJIOKUTb CXeMy 30HUPOBAaHUA TePPUTOPHUU JJIsl €e CTPOUTENBHOrO OCBO-
€HUS U MHXeHepHOH 3amuThl. [Ipy 30HUPOBaHUU BbIJIeJIEHO YeThbipe TAKCOHA: TEPPUTOPUH 6JIAarONPUATHBIE A CTPOU-
TeJIbCTBA, He TPeOyIolye 3HAYUTeNbHBIX Pab0OT N0 MHXEHEPHOH MOJroTOBKe; TEPPUTOPHUH YCJIOBHO 6JIarONpPUATHBIE AJIS
CTPOUTEJIbCTBA, TpeOyIoliye NpeiBapUTeJbHON NHXEHEPHOW MOJATOTOBKH; TEPPUTOPHUH YCIOBHO HeGIaronpusTHbIE AJIsS
CTPOUTEJIbCTBA, TPEOYIOIINe 3HAYUTENbHBIX 3aTpaT Ha HMH)XXEHEPHYI0 IOJIOTOBKY; TEPPUTOPHUU HebJIaronpHUsTHbIE JIS
crpouTesibcTBa. [ paHUIIBI TAKCOHOB MPOBEACHBI HA OCHOBE aHaINM3a reoMopdOJIOrHYecKHX 0COGEHHOCTEH TEPPUTOPHH.
[IpoBeieHHOE UCC/Iel0BaHNE BBINIOJIHEHO /IJ11 TEPPUTOPHUU arjioMepalnyy BIepBble.
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Abstract. Relevance. As a result of the construction and operation of buildings and structures within the Abakan
agglomeration, there is an activation of existing and the formation of new engineering and geological processes
accompanied by accidental destruction of constructions. In order to minimize economic and socio-environmental
damage, timely development of scientifically sound urban planning and architectural planning solutions is
necessary. It would take into account the results of design studies of engineering protection of the territory from
dangerous manifestations of engineering and geological processes. Generalization of the available survey results in
order to typify the engineering and geological conditions of the urban area will optimize the construction
development of urban areas, develop reliable schemes of engineering protection against the manifestations of
dangerous engineering and geological processes. Aim. To establish natural and anthropogenic factors that
determine the activity of dangerous geological processes in the territory of the Abakan agglomeration. Methods.
Collection, systematization and analysis of available territorial geological, hydrological, hydrogeological,
environmental information, results of engineering surveys. Results and conclusions. At a qualitatively new level, a
set of maps has been compiled on the factors that determine the development of dangerous geological processes.
The authors have carried out a GIS analysis of morphometric indicators of the relief of the agglomeration territory:
maps of the steepness and exposure of the slopes were constructed. The analysis of the collected data made it
possible to establish the regional characteristics of the components of the geological environment and propose a
zoning scheme for the territory for its construction development and engineering protection. The authors identified
four taxa during zoning: territories favorable for construction that do not require significant engineering training;
territories conditionally favorable for construction, requiring preliminary engineering training; territories
conditionally unfavorable for construction, requiring significant costs for engineering training; territories
unfavorable for construction. The boundaries of the taxa are based on the analysis of the geomorphological features
of the territory. The conducted research was performed for the agglomeration territory for the first time.

Keywords: engineering-geological zoning, mapping, hazardous engineering-geological processes, landslide, wa-
ter logging, gully erosion, swamping

For citation: Strokova L.A., Sagalakov D.Yu. Natural and anthropogenic factors that determine the activity of geo-
logical processes of the Abakan agglomeration. Bulletin of the Tomsk Polytechnic University. Geo Assets Engineer-
ing, 2024, vol. 335, no. 9, pp. 94-106. DOI: 10.18799/24131830/2024/9/4771

BBegeHne tuBHOCTh OI'Tl Ha Teppuropmn AbakaHCKOH ariome-
PaszButHe TeppuTopuil COMpPOBOXIAETCS HEOOXO-  paIMM, YTO CTAHET HAYYHOW OCHOBOW IUIS MX MOHHTO-
JVMOCTBIO YCTaHOBJICHHUS 30H BEPOSTHOHN aKTUBH3AIUN  PHHIA U YIIPABICHHS.
omacHbIX Teonorundeckux mporeccoB (OI'TI). Mzyue- Uccnenosanue nposeneHo BecHout 2024 r. B oTne-
Huto OI'Tl Ha TeppuUTOpUM TOPOAOB YIEIAETCS BHUMA-  JICHMH T€OJIOTMH TOMCKOTO TMOJUTEXHHUYECKOTO YHH-
HHue B paborax [1-13]. Bunsl, uaTeHCHBHOCTD M pa3-  Bepcurera (TIIY), OHO BKIFOYANIO aHATIH3 JIUTEPATYP-
Meenre OI'TI onpenensroTcsl T€0JOrMYECKUMU, T€0-  HBIX U (DOHAOBBIX MaTEPHAJIOB, MONYUYCHHBIX MPU WH-
MOP(OIOTHUECKIMH, CCHCMHUUECKHUMH, THIPOJIOrO-  KEHEPHO-TCOJOTMYECKUX H3BICKAHUSX, BBITOJHECHHBIX
KIIMMAaTHYCCKIMHU B aHTPOTIOT€HHBIMH (PaKTOPaMH. pa3IMYHBIMU IPOEKTHBIMH OpraHu3aluusaMu r. AbakaHa
Hesab naHHOrO HCCIENOBaHMS OXapakTepus3oBaTb B mocienuue 20 ner, ux 000OIIeHHEe W pailoHHPOBa-
(akTOphl, OOycnaBnuBaromue (HopMHUpPOBaHME M ak- HHe. HaydyHas 3HAYMMOCTh HMCCIICAOBAHUS COCTOUT B
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TOM, YTO TOJY4YEeHbI HOBbIE pPE3yNbTaThl (HOBBIC 3HA-
HUS) O TPOCTpaHCTBeHHOW auddepeHnnanuu reoyno-
THYECKUX TIPOIIECCOB PETHOHA, MPEACTaBICHBI IIPO-
CTPAHCTBCHHBIE OCOOCHHOCTH KOMITIOHEHTOB TI'€OJOTH-
yeckod cpenpl. [IpakTuueckasi 3HAYUMOCTh 3aKJIIOYa-
€TCsl B HCTIOIB30BaHNAHN PE3yIBTATOB I CTPOUTEIHHO-
IO OCBOCHHS TCPPUTOPHUH.

OcHoBHbIE PaKTOPHI, oNpejessioue
aKkTuBHOCTE OT'TI

Teppuropusi HCCIE€NOBaHUS HAXOAUTCA B LEH-
TpanbHOH uyacTH HOXHO-MMHYCHHCKON BNAJMHBL
Paiion sxoHOMHuecku pa3BuT. [lomMumo npennpuaTuil
TSDKEJIOM M JIETKOW NPOMBINUIEHHOCTH 34ECh Ipen-
CTaBJieHa TOPHOAOOBIBAIOLIAsl OTpacib — YIrOJbHbIE
paspe3sl u maxTtel. ['opoma UepHoropck, AbakaH u
MuHyCHHCK 00pa3yroT KpYNHYH AOakaHCKYIO ario-
Mepanmioo.  AbOakaHckas — (AOakaHo-MuHyCHHCKAS,
HOxH0-Cubupckas) arimomepanus — HOJTHIEHTpUYE-
CKas, WMeeT YHCICHHOCTh HacejaeHus oT 350 mo
700 TBIC. X)UTened. OMHAa U3 HEMHOTHX B CTpaHE arjo-
Meparys UMeeT CBOel 0COOEHHOCTBIO MEKPErHOHANb-
HOCTB, TaK KaK BKJIIOUaeT noceneHust u3 KpacHospcko-
ro kpas (r. Munycusck, moc. 3enénsiii bop, moc. Ce-
JUBAaHUXa U JAp.) U pecmyOnuku Xakacus (r. AOakaH,
r. UepHoropck, nrT. Ycrb-Abakan, 1. bensrii Sp, ce-
no [loncunee u np.). HaceneHHble TYHKTHI CBSI3aHBI
CETbI0 aBTOMOOMJIBHBIX U KeNE3HBIX AOPOr, COeIUHS-
romux Xakacuto ¢ KpacHospckum kpaem, Mpkyrckoi
n KemepoBckoii obOnactasmu u PecmyOnmukoir TreiBa
[14].

IIpupoonvie ycnogus HOxxHO-MUHYCHHCKOH KOTIIO-
BHHBI ONPEJICISIOTCS TOPHO-KOTJIIOBUHHBIM peiibedom
U PAacHoOJIOKEHHEM B IIEHTPAJbHOW YacTH MaTepuKa.
Jis TeppUTOpUH XapaKTEpHO pasHOOOpasue MpUPOA-
HO-KJIMMAaTHYECKUX YCIIOBHH, OTIMYAIOIIUXCS DPE3KO
KOHTHMHEHTAJIbHBIM ~ KJIMMaTOM C  HEIOCTaTOYHBIM
yBnaxxHeHueM [15].

Penvegh TeppuTOpUN KOTIIOBHHBI UMeeT (hopMy ya-
mu. Ha 1ore u 10ro-BoCTOKE OHa OrpaHMYeHa CEBEPHBI-
MU ckyioHamu 3amagnoro CasHa, Ha 3amage — AGakaH-
ckuM XxpebtoM u orporamm KysHenmkoro Amaray, Ha
BOCTOKE U CEBEpO-BOCTOKE — OTporamMu BocrouHoro
CasHa. Ha ceBepe rpaHuua KOTJIOBHUHBI MPOXOJUT IO
HEBBICOKMM CYOIIMPOTHBIM XpeOTam seBodepexbs: Ko-
cuHckui (Asbiptan), Ormaxtel u llomkyHHHCKHE U
npaBoOepexbs (baifrakckuil), oraensromuM  FOxxHO-
MunycuHCcKy0 KoTi0BUHY 0T Chino-EpOupckoid. O6-
mas ImIomanab KOTIOBUHEI cocTaBiseT 19000 km?, mak-
cuMaibHas umHa — 210 kM, mmpraa — 100 kM. AGco-
JIIOTHBIE BBICOTHI KOTIOBHHBI KoJieOmoTcs oT 250 M Haj
yp. M. B ceBepHOH "actu 10 350 M Hax yp. M. B IOXK-
Ho#t — Koitbanbckas ctemb, Ha nepu)epur TOCTHTAIOT
500-600 M Hazg yp. M. B memoM penbed KOTIOBUHEI He-
POBHBIH, OCIOXHEHHBIM XOIMaMH U TPSAaMH, CO3/1ai0-
LIMMHU MEJIKOCOIIOYHBIM U Ky3CTOBO-TPSAIOBBIN OOJIHK.
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Teppuropus KOxHO-MHHYCHHCKON BHAAWHBI B CO-
BPEMEHHOE BpEeMsl IPEACTaBISET COOOH 3PO3NOHHO-
JieHyJarnroHHoe Tiato. ['my6uHa pacunenenus — ot 50
10 200 m.

I'maporpadus FHOxHO-MHHYCHHCKOI KOTIOBUHBI
MpeJICTaBlieHa peuHbIM OacceiiHoM Enmcest, TekyImM ¢
1ora Ha CeBep, PACWIEHSIOIUM TEPPUTOPUIO UCCIIEI0-
BaHHUS Ha JIBE NMPUMEPHO paBHBIC YaCTH: JIEBOOEpEkX-
HYIO U TipaBoOepekHy0. KpymHbIMU MpaBBIMU IPUTO-
KaMHU B Ipejeiax KOTJIOBUHBI ABISIOTCA peku Tyba u
Os1, neBbiMu — AbGakan, Tame6a. K ceBepy or AbGakaHa
pacnonaraercs KpacHosipckoe Bomoxpanunumie [15].
1 KOTIIOBUHBI XapaKTepHBI 03epa, Kak IpecHble, TaK
U COJICHBIE, KOTOpPble MMEIOT TEKTOHWYECKOE MPOHUC-
XOXJICHUE.

Krumam KOHTHHEHTANBHBIA YMEPEHHO XOJIOHBIH,
C PE3KMMHU CMEHAaMH KIIMMAaTUYEeCKHX CE30HOB U BbIpa-
JKEHHBIMHU KOJIEOaHHUSIMH TeMIIepaTypbl BO3JyXa B Te-
YeHHE CE30HOB, MECSIEB M CYTOK, HEOOJBIINM KOJH-
YECTBOM BBIMaatomux ocaakoB (250-300 MM mpum
ucnapsiemMoctd B 450 MM), HeOOJIBIIONW BIAKHOCTHIO U
cuibHbIMH BeTpamu. CpeaHero/ioBas TeMIleparypa
cocraBisier 0,4 °C. Cpennsis Temieparypa SHBaps Ko-
nebnerca ot muHyc 18 no 21 °C. MuHUMaNbHBIE TEM-
neparypsl gocturatoT Munyc 52 °C. Cpennue Temiie-
patypsl uronst He pessimaioT 20 °C, a MakcCuManbHBIE
nonHuMaroTcs A0 45 °C. BereranuoHHBIH TEpHOJ
npogoimkaercs 155-165 nneir, a OGe3MOpO3HBIN —
120-125 mueit. Ocanky B KOTJIOBHHE BBINIAJAIOT Tpe-
MMYIIECTBEHHO B HIOJE—aBI'yCT€ M HOCST JIMBHEBBII
xapaktep. CHEXHBIH MOKPOB OOBIYHO JIOKHUTCS Ha
MEp3JIyI0 TIOYBY M JIOCTUTAET CBOCH HaWOOJbIICH
motHoctu (10-18 cm) B deBpane. Cyxoil U pbIXJbIid
CHET JIETKO CJyBaeTCs BETPOM C IOBBIIIEHHBIX 3Jie-
MEHTOB penbeda. B cremnpix paiionax MuHyCHHCKOH
KOTJIOBHHBI Pa3pyllIeHHe YCTOHUMBOrO CHEXHOTO II0-
KpOBa MPOMCXOIUT B TPEThel jAekane mapra. Makcu-
MaJIbHBIC 3amachl cHeTa 00BIYHO (DOPMUPYIOTCS B CTe-
51X KOTJIOBUHEI B (heBpasie, a BEIMINHA UX KOIeOIeTcs
ot 0 10 30 MMm.

PacturensHocTh K 3amamy ot Enwmcest cremHas, K
BOCTOKY JIECOCTENHas. 3aMETHYIO POJIb B pacipenelie-
HUU OCaJKOB HUrpaeT M (opMa MOACTUIAIOLICH IIO-
BEPXHOCTHU: €€ HEPOBHOCTH OOYCIOBIMBAIOT HEPABHO-
MEpHOE pacnpeliefieHle Telula U OCaJKOB Ha CKIIOHaX
Pa3sHBIX JKCIO3UIMN: TEII000ECICUCHHOCTh OOIbIIIe
Ha IOKHBIX CKJOHAX, a BIarooOECIe4eHHOCTh Ha ce-
BepHBIX. TakuM 00pa3oM, KITUMAaT MUHYCHHCKHX KOT-
JIOBHH OOYCIIOBIIEH MX HMIMPOTHBIM TMOJIOKEHHEM, BIIH-
sIHUEM OaphepHBIX TOPHBIX coopyskeHuit KysHerkoro
Anaray u Bocrounoro CasiHa, a Takke 0COOCHHOCTSI-
MH Me30- ¥ MUKpopenbeda [16].

T'eonocuueckoe cmpoenue. Bo3pacTHOll AuamnazoH
CTpaTU(UIMPOBAHHBIX O0OpA30BaHMII OXBATHIBACT IIe-
pHOA OT paHHEro pudes A0 TOJMOLEHA BKIIOYUTEIHEHO
[14].



HU3BecTusi TOMCKOro NOJUTEXHUYECKOTO YHUBepcUTeTa. MHXUHUPHUHT reopecypcos. 2024. T. 335. N2 9. C. 94-106
Ctpokoga JI.A,, CarasakoB /I.10. [IpupoiHbie 1 aHTponOreHHble GAaKTOPHI, 06YCIOBANBAKIINE AKTUBHOCTD I'e0JI0THY€CKHX ...

B nmpenenax paiiona HaxonsaTcs parMeHTBI YeThIpex
KPYIHBIX CTPYKTypHbIX enuHul CasHo-Anrtaiickoi
CKJIaJuaToi 00JacTH: TOPHO-CKIAIUaThIX COOPYXKCHUH
Kysnenkoro Anaray, 3anmamaoro u Bocrounoro CasH,
CIIOXEHHBIX MPOTEPO30ICKO-paHHENaIe030iCKuMH Mo~
poxamu, a Takxke MHUHYCHHCKOTO MEXTOPHOTO IIPOruda,
BBIIOJIHEHHOTO OTJIOXKEHUSAMH CPEIHEr0, BEpXHEro ma-
J1€0305 U KaifHo30McKuMuU 00pa3oBaHusMU. DparMeHTs
TOPHO-CKJIaUaThIX COOPYKEHHM claraioT HIKHUN
CTPYKTYPHBIA 3Ta)X, (pparMeHTHl TepIHHCKOro MuHy-
CHHCKOT'O MEXTOpPHOT0 Hporuda (opMHUPYIOT CHUCTEMY
BIIQJIMH, HAIOKCHHBIX Ha CKJIQJIYaTOC OCHOBAHHME HHXK-
HETO 3Taka W O0Opa3yroIIUX BEPXHHH CTPYKTYPHBIH
9Tax. BriaguHbI ClIOXKEHbI B OCHOBHOM KOHTHHEHTAJb-
HBIMH BYJIKAHOT€HHBIMH M TEPPUTEHHBIMH TIOPOJIAMH, a
BBIIIE I10 pa3pe3y — KapOOHATHBIMH, KPAaCHOIBETHBIMU
U CEpO-LIBETHBHIMHU YTJIEHOCHBIMH MOJAaCcCaMU MOIIHO-
CTBI0 6—7 KM, KOTOpBIE AUCIOLMPOBAHBI U O0OpPa3yIOT
CHHKJIMHAJIBGHBIC TPOTHOBl M AHTHUKJIMHANBHEBIC ITOTHS-
THUSI MYJIbJIBI ¥ KYIIOJIA.

HaunHas ¢ mumolieHa ¥ Ha MPOTSHDKEHUU BCEH 4eT-
BEPTUYHOH CHUCTEMBI Ha TEPPUTOPHM CYIIECTBEHHO
MPOSBUIMCH JBM)KEHUS HEOTEKTOHHYECKOIro JTara
TekToreHesa. lllnpokoe pa3BuTue, 0COOEHHO B TOPHBIX
paifoHax, IOIydYnIa pa3pbIBHAS TEKTOHUKA.

ITo nansbM JLK. 3saThKOBOH [17], TMyOHHA 3aiera-
HUS NAJICO30MCKUX Iopoi He mpesblmaeT 150 M, a
BEPXHSSI YacTh OCAJ0YHOTO 3aIlOJHEHUS BIaJUHBI
MpeJCTaBlieHa  OJIUTOLICH-MUOLEHOBBIMU  TJIMHAMH,
IUTMOLEHOBBIMU TTIMHAMU M CYTJIMHKAMHU C IIPOCIOSMHU
Top¢a, HIKHEUYETBEPTUYHBIMH TAJICYHUKAMH, MTECKaMHU
U TJIUMHAMH, CpPEIHEYETBEPTHUYHBIMU JIECCOBUIHBIMU
CYIJIMHKaMHU W CYNECAMH W BEPXHEUETBEPTUUHBIMU
MECUaHO-TAJICUHBIMH OTJI0XKEHUSIMU Teppac.

MmuHycHHCKas KOTJIOBHHA UIMTEIBHOE BPEMS SIB-
JsTach 00JAcThIO COJNeHBIX akkymyssinuii [14]. Ipo-
L[ECC COJICHAKOIUICHUS ¢ PAa3IMYHOI CTETEHbIO MHTEH-
CHBHOCTH IIPOJIOJDKANICS B TCUCHHUE TPETHYHOTO U YeT-
BEPTUYHOIO NEPUOI0B. B HacTosiee BpeMs Ha ee Tep-
PUTOPUH 3HAYUTEIBLHOE PACIPOCTPAHEHHE MOIYUMIH
MIPOIIECCH  BBHINICIAUMBAHKS M IIepepacIipeeicHus
COJIEH.

XapakTepHOH 0OcoOeHHOCThIO penbeda HOxHO-
MUHYCHHCKOH KOTJIOBUHBI SIBIISICTCS HAJIHYHE OOJb-
LIOr0 KOJIMYECTBA IeCYaHbIX MacCUBOB. OHU 3aJIeraroT
Ha TEpPpacoBOM KOMIUIEKCE, Ha CKJIOHAX U BOAOpAa3fe-
nmax. BBIIENSIOTCs Kak 3aKpeIUICHHBIE PacTUTEIBHO-
CTBIO MAacCHBEI, TaK W IepeBeHBacMbIe mecku. [lecua-
HbI€ MacCHUBBI JOCTHUralOT B AMUHY 60 KM IpHU MakcH-
MasibHOM mupuHe 10 kM.

IToKpOBHBIMU OTJIOKEHUSIMH  SABIISAIOTCSL J0JIOBbIE
JIecchbl, CylecH, MECKH, peke 03epHO-O0JIOTHBIE WIIBI,
CYIJIMHKH, IMUHBL. IIepBelii KOMIUIEKC IOPOJ, pa3MbIBa-
€M, TIepeBUBaeM, BO3MOXHO oOpa3oBanue cyppo3noH-
HBIX, IPOCAaJOYHBIX BOPOHOK. B moiiMax pek, B mpen-
TOPHBIX JCTIPECCUSIX OTMEUAeTCsl 3a001aulBaHueE.
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Tudpoeeonoeuueckue yciosus. KOxuo-MuHycHHCKUI
a/lapTe3naHCKui 6accelH B CTPYKTYPHO-TCKTOHHYECKOM
oTHOIIEHUHN cooTBeTcTBYeT HOkHO-MUHYyCcHHCKON ma-
neo3oiickoit BraguHe [14]. dopmMupoBaHHWe MOI3EM-
HBIX BOJ 0acceliHa MPOUCXOIUT B YCIOBUAX CHIDKEHUS
KOJIMYIECTBA aTMOC(EPHBIX OCAJKOB, HAJMUHS COJe-
HOCHBIX (palliii B COCTaBe BOJOCOAEPIKAIIUX IIOPOI,
pa3BUTUSl KOHTUHEHTAJIBHOTO 3aCOJIEHHs] TPYHTOBBIX
BOJ. XUMHYECKUI COCTaB MOA3EMHBIX BOJI (hopmupy-
€TCsl TIPU PETUOHAJIBHOM IMUTAaHUHU CO CTOPOHBI FOPHO-
ro oOpaMJIeHHsI U MECTHBIX 00JlacTel MUTaHusl.

BoioHOCHBIN COBpEMEHHBIN ayuTIOBUANBHBIN TOpHU-
30HT (aQy) pacmpocTpaHeH B MoWMax KPYIHBIX ped-
HbIX nonuH Enuces, Abakana, TyObl, Of U uX npuTO-
KoB. BomoBmemaronmmMyu MopoJaMu SBISIOTCA Tpa-
BUHHO-TAJICYHUKOBBIE, HUHOTA C OTAEIbHBIMHU BallyHa-
MU OTJIOKEHHS C IleCYaHbIM, I'paBUIHO-IIECUaHbIM 3a-
MOJTHUTEJIEM, MECTaMHU C TPOCIOAMHU H CIOSIMH CyTie-
cell W CYIIMHKOB. MOIIHOCTh TOPHU30HTA KOJICOJIETCS
OT TEpBBIX METpoB A0 16,5 M, rmyOuHa 3ameraHus
YPOBHS MOJ3eMHBIX BOX 110 2—7 M. [lom3eMHbIe BOJBI
npecHsle ¢ MuHepanuzamueit ot 0,2 go 0,5 F/I[Ms, Tua-
pokapOOHaTHbIE KaJlbL[HEBbIE.

BoaoHOCHBIN 4eTBEPTUYHBIA AJUTIOBUAJIBHBINA FOPH-
30T (aQ) pa3BUT HA IUIOIMIAAM PEYHBIX MOJHMH, HX
HaJMOMMEHHBIX Teppac. BomoBMmemarommumu noponaa-
MU SIBJISIFOTCSI TPaBUMHO-TAIIGYHUKOBBIE OTJIOXKEHUS C
MeCYaHbIM M CYIECYaHbIM 3aIloJIHuTeNeM. MOITHOCTb
ropu3oHTa oT 5 1o 35 M. I[log3emMHbIe BOMBI Oe3HAIIOP-
HbIe, CO CBOOOJHOW MOBEPXHOCTHIO, TTyOMHA 3ajera-
HUS ypoBHs u3MeHsierca oT 2,3 go 15,6 m. unbrpa-
LIMOHHBIC CBOMCTBA BBICOKHE, XHUMHYECKHI COCTaB
MOJI3EMHBIX BOJ| THAPOKAPOOHATHBIM, CMEIIaHHbIH 110
KaTuoHaM, MuHepanuzanus 0,3...0,6 /1.

BonoHocHBIM  HIKHEKAMEHHOYTOJIBHBIH  KOMILIEKC
(C1) mmpoKo pacmpocTpaHeH B mpezenax OacceiiHa, BO-
JIOBMEIIAIOIIMMH SIBIISIFOTCSI TPEIIMHOBATHIE TTECUaHUKH,
Ty(bl, aNEBPOJHUTHI C MPOCIOSIMU WU3BECTHIKOB. BCKpHI-
Tasi MOITHOCTH 710 160 M, TIIyOWHA 3aJIeraHus OI3EMHBIX
BOJ] OT HepBbIX MeTpoB 10 100—120 m. Boxs! co cBoboa-
HOH TIOBEPXHOCTBIO M HamloOpHBIE. BomooOmIEHOCTE TI0-
poa cnabas, XHMHYECKUH COCTaB THAPOKApOOHATHBIM,
CMEIIaHHBII 10 KATHOHAM, BOJIbI IIPECHBIE.

BonoHOocHBIN  BepxHeqeBOHCKHI ropu3oHT (Ds)
MPUYPOUEH K TPEIIMHOBATHIM MECUaHUKaM, aJIeBPOJIU-
TaM ¢ OPOCIOSAMU U JIMH3aMU apTUIUINTOB, U3BECTHS-
KOB, KOHIJIOMepaToB. [loa3eMHbBIE BOABI BCKPHIBAIOTCS
Ha riyouHe g0 200 M. Boawl HamopHble. BomooOuiib-
HOCTh OTJIOKEHUH MO IJIOUIaau KpaiiHe HepaBHOMEp-
Ha. XWUMHYECKHH COCTaB THIPOKapOOHATHBIA, CMe-
IIaHHBIA 10 KaTHOHaM, MuHepanu3anus 0,3—0,6 /1.

BomonocHslit  cpemHeneBonckuii  komiieke (Dy)
pacmpocTpaHeH Ha [ore BIAJHHBI, B JIOJMHAX HEOONb-
IIFX PEeK W CBsA3aH ¢ KapOOHATHO-TEPPHUICHHBIMH Tpe-
LIMHOBATHIMU M3BECTHSAKAMHU UM AJE€BPOJUTAMU C IPO-
CIIOSIMH apTWUIUTOB U KOHIJIOMEpaToB. MOIIHOCTh
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TOPU30HTA OMpenesieTcsl TTyOuHONW pa3BUTHsI TPEIU-
HOBATOCTH U cocTaBisieT 50-90 m. ['myOuHa 3aneranus
or 3 g0 115 m. Boapl HamopHble. BonooOuiIbHOCTH
OTJIOKEHUH HaXOOUTCA B TECHOU CBSI3U C JIMTOJIOTHYE-
CKUM COCTaBOM. XMMHYECKHI COCTaB OT THMAPOKapOo-
HATHOTO JI0 Cy/Nb()aTHOTO HATPHEBOTO M MAarHHUEBOTO,
muHepau3amms 0,7-2,7 r/7.

K onacnvim 2eonoeuueckum npoyeccam Ha Teppu-
TOPUHU OTHOCSITCSI TaKHE€ TPOIIECCHI, KaK MOATOIJICHHE,
MOPO3HOE IIy4YeHHE, IPOCATOUHOCTh, CEHCMUYHOCTbD.

Hoaronnenwue. IIporecc MOATOIUIEHNUS UMEET LIH-
pokoe pacmpocTpaHeHue. HeratuBHoe BoO3JeiicTBHE
MPOLECCOB BBIPAXKEHO B 3aIIOJIHEHUH TPYHTOBOM BOJOU
norpe0oB, TMOABaNOB, 3a00JaYMBaHWU TOHWKEHUH,
nprycaneOHbIX yJacTKOB, AedopManusix 10por U GyH-
JaMeHTOB IToMOB. HawmOomplee IIiomamgHoe pacmipo-
CTpaHEHHE HMEIOT TNPOLECChl  IOATOIJIEHHA B
r. AGakaHe. DTO CBS3aHO C PACIOIOKEHUEM IOKHOM
YaCcTH ropojia Ha MOBEPXHOCTH MEPBOM HANIIOWMEHHOU
Teppackl U MOUMBI p. AOGakaH, BOJIHM3H YCThs PEKH, IS
KOTOPOH XapaKTepHO HErNIyOOKoe 3alleraHue TPYHTO-
BBIX BOJI. 3amajHas U CeBepo-3amajHas 4acTh ropojia
pacnosoxeHsl Ha Oepery p. EHuceil, pexum KOTOporo
CYIIIECTBEHHO M3MEHEH B CBS3U C cozgaHueM KpacHo-
SAPCKOTO BOJOXpaHWIUIIA. [IpakTHUeCKH BcS TOPOJ-
CKasl TeppPUTOPUSA HAXOIUTCS B 30HE IOAIOpa FPyHTO-
BBIX BOJ, Pa3BUTOW B CBS3H C 3aIOJIHEHUEM BOJOXpa-
HUIINIIA. HO]ITOHJ'IGHI/HO TMOABEPIKCHBI KaK CTapbIC
payioHBI rOpOJia, TAK U BHOBb 3aCTPAaNBAEMBbIE PaliOHBI.
['myOuna 3anmeraHus MOA3EMHBIX BOJ HU3MEHSETCS OT 1
10 5 M (puc. 1, a). OCHOBHOE MUTaHUE ATTFOBUATLHBIN
BOJOHOCHBII TOPHU30HT IMOJy4aeT OT aTMOC(epHBIX
ocagkoB. Hapsiny c BbIazieHHEM OCaJKOB Ha PEXHUM
IIOA3EMHBIX BOJ 3HAYHUTCIBHOC BJIIMAHUEC OKA3bIBAKOT U
pexu AbGakan, Tame6a. [y 3amuTel TOpoAa OT MaBO/I-
KOB IOCTPOEHBI MH)KEHEPHBIE 3alIUTHBIE COOPYKEHUS
B BUJIE 1aMO U IPEHaKHBIX KaHAJIOB.

AKTHUBHO Pa3BUTHI MPONICCChI MOATOIUICHUSA W Ha
tepputopun r. YepHoropcka. HaGmromenust 3a ypos-
HSIMU TPYHTOBBIX BOJ B K0’KHOHM U I0rO-BOCTOYHOMU 4a-
cTax ropoxa B 2019 r. mpoBoamiuCh 1O 4YETHIPpEM
HaOJIrOIAaTeBHBIM CKBRKMHAM B CEBEPO-3aMagHON da-
CTH ropoja, o yiu. YepHslieBckoro u benunckoro —
M0 JaHHBIM O0OCTIeOBaHMUs KOJIOAIEB, IMOTpeboOB B
YacTHBIX ycanpbax. OOImas Imioniaas MOATOIICHHON
TeppuTOpUM ropoja cocrasimsia 0,12 KM, YPOBHH
TPYHTOBBIX BOJ 3aJIeraloT Ha riyouHe ot 1,7 10 5,5 M,
B cpeaHeM — 2,2 M. CocTaB TOpHBIX MOPOJI, B KOTOPBIX
pPa3BHUBAIOTCSA TPOLIECCHl MOATOIUICHUS, MPEACTaBICH
KOMITJICKCOM  YC€TBCPTUYHBIX TaJICYHBIX, raJIEe4HO-
MIEOHUCTHIX OTIIOKEHUH C MECYaHBIM M CYTJIMHHCTHIM
3amonHUTENeM. HecMmoTpst Ha aeduIuT 0CaaKoB,
HaOmIoAanock TOATOIUIeHHEe Tmocenka COJIHEeYHBIH
YcTh-AOakaHCKOTO paiioHa, BBI3BAHHOE CTPOUTEIb-
CTBOM MpyAa-Hakonutens YP «AOakaHckuid» B Hemo-
CPEICTBEHHOU OJIN30CTH OT HaceleHHOro myHKTa [18].
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B r. MuHycHHCKE YPOBHHU TPYHTOBBIX BOJ KOJ€O-
morcsa ot 1 go 2,5 m. Ilo manueim otxena 'O u UC
r. Munycudcka B 2018 1. ObUTO TOATOIUICHO OOIEe
700 moxBOpHf YaCTHOTO CEKTOpa, a IUIOMIANb ITOITOI-
JIeHusT gocrurana 14 kM>. B 2022 1. B JloMax Mo Y.
Y1po Cenrsaoprsckoe, Illymenckas, [eone3uctos,
I'mymkoBa, Oiickast BoAa B MOAMNOJBAX OTMEYaJach B
ampesne—Mae, B IIEPBOM IIOJOBHHE HIOHA ynuia. s
MTOHMKEHHS YPOBHEH I'PYHTOBBIX BOJ B TOPOJIE MPOBO-
JUTCSI CTPOUTEIBCTBO KOJUIEKTOPA AJISl OTKAYKH BOJBI B
CHCTeMY TOpOJCKOI KaHAIN3aIHU.

Mopo3Hoe nyuyenue. Temneparypa Bo3qyxa 3UMOH
B MUHYCHHCKOW KOTJIIOBHHE Oo0Jiee HU3Kas, YeM B CO-
CEIHUX OKpYXKalolMX paiioHax. PalioH xapakrepusy-
€TCsl IIPOOJKUTEIBHON CYpOBOH 3UMON U KOPOTKHUM,
HO apKuM JeroM. HopmatuBHas rimyOmHa mpomepsa-
HUS JOCTUTaeT Tpex MeTpoB. OpoHT mpomep3aHus mMe-
CTaMU JOCTUTACT, a MECTAMHU MPOXOAUT HUXKE YPOBHS
MOJI3EMHBIX BOJ, YTO IPUBOAUT K MHTEHCUBHOW MHU-
rpaluy Biard K rpaHuie npomeps3anus. CUibl MOpO3-
HOTO IIyYeHMs pa3BUTHI Haubojee CUIBHO B 30HAX
KOHTAaKTa TbUICBATO-TIIMHUCTBIX TPYHTOB W YPOBHS
MOJ3EMHBIX BOJ, MPH STOM HAOIOHAeTCS HAIOpHAs
MUrpanus Biard kK QpoHTy mpomepsanus. HammeHb-
IIee BO3/EHCTBHE CHI MOPO3HOTO IIy4eHHs HaOIoaa-
eTcsi B paliOHax, B KOTOPBHIX IYYMHMCTHIE IbLIEBATO-
TIMHUCTBIE ~ TPYHTHl  MOJACTHJIAIOTCS  TPaBUIHO-
raJICYHUKOBBIMH IPYHTaMH C TIECUYAHBIM 3aIIOTHUTEIIEM
1 KPOBJIEH BbILIE YPOBHS NOA3EMHBIX BOJ.

CelicMnuHocTh. BriepBbie TeppuTopHs BoLLIa B 30-
Hy 7 6aynoB u Bbime B 2000 r. B pe3ynbTare IPUHSITUS
KapT obiero ceficmuueckoro paiionuposanust OCP-97
[19]. Cornacao OCP-2015, r. AGakaH, oTHOCUTCS K 7-
OamteHOH 30He 1o kaptam OCP-2015-A u OCP-2015-B,
HO K 8-0aymbHOM 30He 0 kKapTe OCP-2015-C. Jlannoe
U3MEHEHHUE MOBJIEKIO 3a COOOH MpUHSATHE IOMOIHH-
TEJIbHBIX AHTUCEHCMHYECKUX MEPOIPUATUH NpU Mpo-
EeKTUPOBAaHUM 3JaHUW M coopyxeHwid. OjHaKo 00Ib-
10€ KOJIMYECTBO 3IaHUI U COOPYKEHHUU OBUTH CIIPOCK-
TUPOBaHbl U IIOCTPOEHBI 10 BBEACHUS CEHCMUYECKOMN
30HBI 7—8 OamoB. K mpumepy, mocie ceicMHUYeCKOTo
coObitus 10 ¢erpans 2011 r. marautymoi 5,5 Ganna
3[laHHe TepaneBTUYECKOro Kopmyca PecrryGnukaHcKoi
OonpHULEI B T'. AGakaHe MOoNydmio nedopManui CTeH
B BUJE TpPEIIWH, W ero mpunuiock cHectu B 2013 r.
Kapta ceiicMuueckoro MUKpOpaiiOHUPOBAaHUS arjoMe-
panuu 1o Hacrosiiee BpeMs He pa3paboTaHa.

[pocamounocts. Jyis TEppUTOPUU XapaKTEPHO
pacIpocTpaHeHHue MPOCaJOUHbIX TPYHTOB MOLTHOCTBIO
He Oonee 1-1,5 M, B CBSI3M C DTHM HE BO3HHKAIOT
CIIO)KHOCTH IIpU CTPOMUTEIBHOM OCBOEHHMM. JlaHHBIE
TPYHTHI TIPU CTPOUTEIBCTBE MPOpPE3aoTcs (PpyHIaMEH-
TaMH, FJIH BBIMOTHSICTCS X 3aMEICHHE.

OBparoobpa3oBaHue XapaKTEpHO JJIs JIOTOB U Oa-
JOK, JTHHINA KOTOPBIX CJIOKEHBI HEMUTH()UIMPOBAH-
HBIMH KalHO30iCKUMHU OTiIOXeHHsIMH. [Iporecc npu-
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o0peTaeT yCKOpPEHHE IpH paclHaxWBaHUH IOYBEHHO-
PACTHTENBHOTO 3aKPEIUISIOIIETO Closl. TakoBBIMH SB-
nsirotest tora Cyxas Yest, Yest, Ilnmkun Jlor, Xapacyr
u Ap. Beicokas akTUBHOCTb NMPOLIECCOB OBPaXKHOU 3pO-
3un Habmoganack B 2019 r. B m. IIpuropoanslit Muny-
cHHCKOTO paiiona [18]. 3mech pa3BuBaIOTCs TpH OBpara
CO cpemHel ckopocThio 2 M/ron. Ha cembckoxossid-
CTBEHHBIX yrojpsix Maccua Crnaptak, B 6 KM BOCTOY-
Hee oKpauHbl . Man. MuHnyca, Ha IpOTSKEHUH TTOYTH
400 M pa3BHBaJaCh TPyHIa HEOONBIINX OBParoB M
npomouH. [Iponecc oBpaxHOH 3po3uu ObLT AOCTATOU-
HO aKTHBHBIM (pHC. 1, 6). AKTHBHOE Pa3BUTHE OBPAXK-
HOU 3po3uM Takke Habmromanoch Ha yd. Cyxonmon u
yu. Kybekogo.

I'paBUTAIIOHHBIC NPOIIECCHI XapaKTEpHBI I Top-
HBIX paiioHoB. [Iporiecchl TpaBUTAIMOHHO-3PO3HOHHOTO
KOMILICKCAa Pa3BUBAIOTCS B OEPEroBBIX 30HAX PEK U
BOJOXpaHWIHUIL. AKTHMBHOCTh W MAacIITaOBbl MpOSBIIE-
HUH 3aBUCST OT THMAPOJOTMYECKUX II0Ka3zaTesled IIo-

BEPXHOCTHOTO BOJOEMa — HHTEHCHBHOCTH MaBOJKa,
ypoBeHHOTO pexuma Bogoxpanuiuil [18]. Ha neBom
0opTy p. AbakaH, B palioHe YepHOTOPCKOTO BO/103200-
pa (toxHas okpawHa T. AOakaH), pa3BUBAIOTCS I'paBH-
TaI[MOHHO-3PO3HOHHBIE IIPOLIECCHI.

Omno3HeBbIe TpoLecchl 3a(pUKCUPOBAaHEI B TIpejie-
Jax KeJIEe3HOHM M aBTOMOOWIBHBIX JIOPOT, CBS3BIBAO-
mmx r. Abakan ¢ KpacHospckum kpaem. Tak, HaunHas
¢ 27.09.2003 r. mocne Anraiickoro (Uykckoro) 3emiie-
TpsiceHus (MarHutyja 7,3) Hayald aKTHUBU3MPOBATHCS
OTIOJI3HEBBIE TPOLIECCHI B paifoHe aBTOA0pOoru AbakaH—
Munycunck B paiione c¢. IToacuree (puc. 1, 6) u aBro-
nmoporu AbakaH—MUHYCHHCK B paiioHe KomsruHCKux
x0JMOB nepes bparckum MoctoM. Tpacca 3aecs mpo-
XOJIUT TIO JIeBOMYy OopTy nonuHbl p. EHucel, BbicoTa
KoTOporo cocrasiser 15—18 M. 3mech o 006e cTOpOHBI
Tpacchl Ha mpoTsbkeHuu Oonee 500 M pa3BHBaOTCA
OIOJI3HEBBIE MPOLECCHl B BUJE OTIENBHBIX OJOKOB,
OIUTBIBUH Pa3IMYHBIX pa3MepoB (puc. 1, 2).

slc
Puc. 1.

2ld

IIposienenus zeosno02uyeckux npoyeccos: a) nodmonaeHue nodsana 3davusi ['ocakcnepmusel PX e 2. Abakane (2021 2.,

A.10. Cazanakos [20]; 6) oepaz 86au3u c. Maa. MuHyca; 8) onos3eHb Ha a8momMo6uabHoli dopoze AbakaH-IlodcuHee Ha
yuacmke km 7+300 - km 7+600 (2020 2., [1.10. Cazanakos, [21]); 2) onoa3eHb 86.1u3u asmomobuabHoll dopozu A6akaH-

MunycuHck P-257 e patione KoasizuHckux xoamos [22]
Manifestations of geological processes: a) flooding of the basement of the State Expertise building in Abakan (2021,

Fig. 1.

D.Yu. Sagalakov [20]; b) a ravine near the village of Mal. Minus; c) landslide on the Abakan-Podsinee highway on the
section km 7+300 - km 7+600 (2020, D.Yu. Sagalakov, [21]); d) landslide near the Abakan-Minusinsk R-257 highway in

the area of the Kolyaginsky hills [22]
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B 2020 r. ObUIM TpOBEACHBI MHKEHEPHbIE H3bICKA-
HUSI B paMKax MPOEKTa PEKOHCTPYKIIUU y4acTKa JOPOTH
AbGakan—MunycuHCK B paiione c. [loacunee [20].
B xoxe naHHBIX paboOT YCTAaHOBJIEHO, YTO IT0 MEXaHU3MY
CMEIIEHHUS TOPOJ] OTOJI3eHb MOXKHO OTHECTH K OIOJ3-
HSM cIBHTa (CKONBKeHUs ). [oaTHr omomsHeBbIX IMpo-
[IECCOB KOHCEKTHBHBIN (cockaib3biBaromuii). Ob1acTh
pacIpoCTpaHeHUs] CKJIOHOBOTO TIPOIiecca MO IUIOLIAAH
saHMMacT 5672 M, IIyOnHa 3axXBaTa OINOJI3HEBOTO Teila
HaxoAWTcs B uHTepBaie riyoun 1,6—7,4 m. Kareropus
ONACHOCTU  IpUPOAHBIX  Bo3feiictBuit mo  CII
115.13330.2016 1o onoi3HEBBIM IIpOIleccaM — BEChMa
omacuble. Ilo pesympTaTaM IpPOBENECHHOTO pacdeTra
YCTONUMBOCTH CKJIOHA [21] ¢ yueToM (QuIbTpalinOHHO-
T JaBlieHUs (BBI3BAHHOTO HAJTMYMEM TIOJ3EMHBIX BOJ),
CEHCMHUYHOCTH IIOMIAIKK U3bICKaHMi (7 6aJIJIOB KapTa
A OCP-2015) ycranoBieHo, 4To K03(GHUIHEHT YCTOM-
4ynBOCTH (3amaca) paBeH Ky=0,985<1. Ycnosue paBHO-
BecHsl He BBITONHEHO. OCHOBHOW NPUYMHOW aKTHBa-
UM OIOJI3HEBOT'O MPOIIECcca SIBIICTCS HATHIHE 0ClIad-
JIEHHBIX 30H B OCHOBaHHH JOPOKHOM HACKINH, 00pa3o-
BaHHBIX JUTUTETIHHBIM YBIQKHEHUEM TPYHTOB IOJI3EM-
HBIMHU Bozjamu. Takke Ha pa3BUTHE OMOI3HEBOTO IIPO-
1iecca BIUSAET HAKIIOHHOE 3aJIeTaHue CIIOEB MPUPOIHBIX
rpyHTOB. K nomomHWTENbHBIM (hakTOpamM pa3BUTHUS
OTIOJI3HEBOTO TIPOIECCAa MOXKHO OTHECTH ITOCTOSHHEIE
JUHAMHUYECKHE BO3JEHCTBHUA OT >KEJIE3HOAOPOKHOTO
TpaHcropTa. JIMHUS >KeJNEe3HOH JOpOrH MPOXOAHWT B
20 M ot Tena onom3Hs. 1o pe3ynbTaTaM NpoOBEICHHBIX
MIPOEKTHO-U3bICKATEIbCKUX, CTPOUTEIbHO-MOHTAXKHBIX
paboT C TEOTEXHUYECKUM COIPOBOXKICHUEM, ONOJI3HE-
OIMaCHBIA yYacCTOK aBTOMOOMJIBHOH JOpOTH OBUT JIMK-
BUJIUPOBAH, OJHAKO OCTAJICS Y4YacTOK BOJIM3U XKeles-
HOU IOPOTH ¢ oYaraMmu Onoj3HeBoro mpoiecca [21].

3abosauMBaHue TPUYPOUEHO K HHU3KUM IOJIOTUM
WIA POBHBIM (opMaM penbeda U CBI3aHO C OTCYT-
CTBUEM (PUIBTPAIIMM U aKTUBHOTO CTOKAa MOBEPXHOCT-
HBIX BOJI, & TaK)X€ C TOJIIMHUTKON MMOJ3EMHBIMH U BBI-
KIIMHUBAIOIINMICS TPYHTOBBIMU BOJIAMH B OCHOBaHH-
SIX TIPWJIETAIOIIUX CKIOHOB. He3HaunTenbHble MO M10-
maad HU3WHHBIE 00JI0TAa PAa3BUTHI BJOJbL OEperon
KPYIHBIX 03ep B ypouuine CopoKao3epKd, B MIHPOKHX
MoiMax peKk W MeJKUX pedek. bonora poBHbIE, HHOT A
KOYKOBaTble, ¢ Hebompmmmu Oyrpamu. Ha mecTax BBI-
CBIXAIOMMX OO0JIOT HAOIIOHAETCA 3aCOJIEHUE I10YBBI
[22].

IIporiecc akTUBHOW aKKyMYJISALMU ajTFOBHAIbHBIX
OTJIIOKEHWH SIPKO TPOSBIICH Ha JIEBOM Oepery
p. AbakaH, re peka UMeeT IUPOKYIO MOMY, CI0KHOE
MEaHApHUpYIOUIee pPyclIo M OTJIaraeT IEepPEHOCHUMBIIl
TEPPUTECHHBIA MaTepHall B IOWME W Ha HU3KUX Teppa-
cax. DoJoBas aKKyMyJSIHS OIHPOKO PacCIpOCTpaHEeHa
B ypounmax Ilecku—bropek, Ilecku—Anexceir bropek,
nokaigpHO TposineHa B Kpacuomomnwe, bepezoBke u
IToTpomminoBckoil NECHON Aade, CBs3aHAa C BETPOBOU
3pO3HUEH.

Texnocenes. IlepBbie IOCENEHUS TOSBUIKCH 371€CH B
XI-VIII teicsuenernn 1o H.3. Ha mpoTseHUn BEKOB
IIPOMCXOAUT CMEHa THUIIOB XO3siiicTBoBaHMs. Pazmuu-
HBIH CIIEKTp THIIOB XO3SIMCTBEHHOU AEATEIHLHOCTH 00Y-
CJIOBJIEH MPHUPOJIHBIMU OCOOCHHOCTSAMH M YCIOBUSIMHU
TeppUTOpUHU. B HU3KOTOPBAX pa3BHUBANOCH SHJIAXKHOE
CKOTOBOJICTBO, 3eMJIeJieNIne, JOoObYa U BBIILIABKA Me-
Tajsia, a Ha PaBHUHHBIX TEPPUTOPUSX — UPPUTALUOH-
HOE 3eMIIe/ieNiie, peMeciia. B HacTosmiA meproa uieT
HauboJiee HHTEHCUBHOE NMPeoOpa3oBaHUe TEPPUTOPHUH,
XapakTepusylolieecss U3MEHEHHEM OTPacieBON CTPYK-
Typbl XO35iCTBa € arpapHoil Ha MHIYCTPHUAJIbHYIO.
Taxxke yBEIMUWIOCH YUCIO HACEJIEHHbIX ITyHKTOB.
B 226 HaceneHHbIX myHKTax HOxHO-MuHYCHHCKOI
KOTJIOBUHBI IIpoxkuBaeT 801706 yenoBek, U3 KOTOPBIX
74,4 % ABIAIOTCS TOPOACKUMU KUTEIIMU. [Ipu aTOM B
npaBobOepexxHoi yacth — 90 HaceNeHHBIX ITYHKTOB
(1 ropon, 17 mocenkos, 24 nepesuu u 48 cen), a B je-
BoOepexxHOW pacroyaraercss 136 HacelleHHBIX ITyHK-
TOB, B TOM uucie: 3 ropoaa, 10 mocenkoB U MocenKkoB
ropojckoro tuna, 44 nepesuu, 42 cena u 37 aayos, B
KOTOpPBIX IpoxkuBaeT 596900 uenosek.

lopHopoObIBatoIIMEe  NPEANPUATHS — IpEeUMYLIe-
CTBEHHO COCPEAOTOYEHHI B JIEBOOEPEKbE, 3aHUMAIOTCS
JoObrueit yris, 6aputa, OCHTOHUTOBBIX TJIMH.

MeTo/uKa HccieJ0BaHUA

MeTojvKa vcceIoBaHHS OCHOBBIBACTCS HA CXeMax
TUTOJIOTHIECKOTO PaOHUPOBaHUS, pa3pabOTaHHBIX
W.B. TonoseiM, I'.A. T'onoakosckoit, B.T. Tpopumo-
BeiM [23], T.A. Cynakmmunoi, T.S. EwmenssHOBOM,
JLA. CrpoxkoBoii [24]. TexHOJOTHSI BBITIOIHEHUS TH-
MOJIOTUYECKOTO PaiiOHUPOBAHUS BKIIIOUAET PsIIl MOCIie-
JTIOBATEJIbHBIX OIEpaIUid: ONpe/IeIICHne TPAHUIIBI Tep-
putopun (00beKTa); M3ydeHUue oOBEeKTa; BHIOOP Kiac-
CU(HUKANUOHHBIX TPU3HAKOB THUIH3ALUU; WX PAHKH-
pOBaHHE TIO CTENEHHM 3HAYMMOCTH; pa3ieiieHHe pac-
cMaTpuBaeMol TeppuTopuH (00BEKTa) TO MPUHATHIM
MpU3HaKaM; MOCTPOCHUE HTOTOBOW KapThl palOHUPO-
BaHHsI TEPPUTOPHH.

Pe3yJibTaThl HCCJIeJOBaHUA

Hamie wuccrnemoBaHue BKJIIOYATIO aHANIM3 JIMTEpa-
TYpHBIX ¥ (DOHIOBBIX MAaTEpUANIOB, YCTAHOBICHHE
NPUHIUIIOB U METOIVKH DPaiOHMPOBAaHMA, KapTorpa-
¢uposanune. BHauane OblIM cCOOpaHBI U MPOAHAIU3U-
pOBaHBI MMeEIOIMecs OIyONnKOBaHHBIE W (DOHIOBBIC
MaTepuaibl U pa3paboTaHa KOHIEMIWSA PalOHHPOBa-
HUs. B KkadecTBe MCTOUHHMKOB HMH(pOpPMAaLUMU AN CO-
CTaBJIEHHS KapThl OTOOpaHBI JaHHBIE: PETHOHATBHBIX
T€0JIOTHYECKHX HCCIENO0BAHUH paiioHa, WHXEHEPHO-
Te0JIOTHUECKUX U3bIckaHuil 3a 2002—2024 rr.

Jis co3ganus KapThl pailoHupoBanus B ArcGIS
OBUIM TIOCTPOCHBI MH(OPMAIMOHHBIC CJION (DAKTOPOB,
IpeCTaBlICHHbIE Ha PUC. 2.
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Ta6auya. Xapakmepucmuka maxkcoHO8 30HUPOBAHUS
Table. Characteristics of zoning taxa
CocrosiHue T'eomopdomnormyeckas
Takcon T'eonmornyeckoe CTPOCHHUEC Hpoueccm U ABJICHUSA
o0beKTa TO3ULIHS X
Taxon - . - Geological structure Processes and phenomena
Object state Geomorphological position
| — GraronpHsTHBIE JUIA CTPOUTETb- y‘{aCTKI/I, CJIO)KCHHBIC
P P Cyddosus, 3abonaunBanue,
CTBa, HE TPeOYIOIHE 3HAYUTEIbHBIX OTHOCHTEINBHO IJIOCKHE cyIechlo, mebHeM, ape-
o OTHOCI/ITEHLHO o - MOTCHIIMAJILHOC ITOATOIIJICHHUE,
PadoT O HIHKEHEPHOH MOATOTOBKE . MOBEPXHOCTH 10 3 cBOH
YCTOWYMBBIE MOpPO3HO€E ITy4eHHE

favorable for construction, not
requiring significant engineering

preparation

Relatively stable

Relatively flat surfaces up
to 3°

Areas composed of sandy
loam, crushed stone, and
gravel

Suffusion, swamping, potential
water logging, frost heaving

11 — ycroBHO GnaronpusITHEIE 1St
CTPOMTENBCTBA, TPEOYIOIIHE NPE/IBa-
PUTENBHON HHXEHEPHOH MOIrOTOBKH
conditionally favorable for con-
struction, requiring preliminary

engineering preparation

Cpenneit
YCTOHYHMBOCTH
Medium stable

CKIIOHBI KpyTH3HOH 3-6°
Slopes with a steepness of
3-6°

y'{aCTKI/I, CJIO)KCHHBIC
TICCKOM C MPOCJIOsIMH TJINH,
CYIJIMHKOB, CyIIECH

Areas composed of sands
with interlayers of clays,
loams, sandy loam

TloTeHIManbHOE MOATOIUICHUE,
HCpaBHOMEpPHAas OcaaKa rpyH-
TOB, OITOJI3HU

Potential water logging, uneven
soil settlements, landslides

Il — ycnoBHO HebnaronpusTHbIE
IUTSL CTPOUTENBCTBA, TPEOyIOLIHe
3HAYUTEIIBHBIX 3aTPaT Ha HHXKE-

HEPHYIO MOJIrOTOBKY
conditionally unfavorable for

construction, requiring significant
costs for engineering preparation

IV — HeGnaronpusTHBIE IS CTPO-

HUTCIbCTBA
unfavorable for construction

Huzkoit
YCTOHYUBOCTH
Low stable

CKIIOHBI KpyTH3HOH 6-12°
Slopes with a steepness of
6-12°

V4acTku, CII0KEHHbIE
CYIIECSIMU, CYTIIMHKAMU C
meOHeM U IpecBOH
Areas composed of sandy
loam, loam with crushed
stone and gravel

HOTGHHHaJ'ILHOC TOJATOIIJICHUE,
MOPO3HOE IIy4YCHHE, HEPABHO-
MEepHasi 0CajKa IPyHTOB,
OIIOJI3HH, OBpaXKHAs1 3pO3UAd
Potential water logging, frost
heaving, uneven soil settle-
ments, landslides, gully erosion

CKJIOHBI KPYTU3HOU
12-35°, a Tak)Ke HU3MEH-
HBIC Y9aCTKH

Slopes with a steepness of
12-35°, as well as low-
lying areas

Banynusie riunsl, necku,
TAJICUHUKH.

CyrmecH, CyTJIMHKHY €O 1e6-
HEM U JpECBOMH

Boulder clays, sands, peb-
bles. Sandy loams, loams
with crushed stone and
gravel

OHOJ‘I3HI/I, OCBIITH, 3aTOIIJICHUC,
MOATOILIEHHUE, 3po3us, 3a001a-
YUBAHHUEC MOPO3HOE ITy4E€HUE,
HEpaBHOMEpHAas OCaaKa 'pPyHTOB
Landslides, scree, flooding,
swamping, erosion, water log-
ging, frost heaving, uneven soil
settlements
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[To ombITy MOXOOHBIX HCCIICOBaHUN B MUpE, U3-
JOXeHHBIX B [1, 6—13], BEIOpaHsI ciemyromue GpakTo-
pBl: TeoMopdornorudeckue (yKJIOH CKJIOHA, IKCIIO3H-
s, a0CONIOTHBIE OTMETKH NOBEPXHOCTH, THII PEibe-
¢da); reosornueckue  (cTpaTUrpado-reHeTHIECKUE
KOMIIJIEKCHI U TEKTOHHUYECKHE OCOOEHHOCTH); TCOH-
HaMHUYECKHE (30HBI Pa3sBUTHUS AK30TCHHBIX I'€OJOTHYC-
CKUX TIPOIIECCOB) M AHTPONOTEHHBIC (30HBI pa3Melle-
HUSl TUAPOTEXHUYECKUX COOPYKEHHH, IOpOr, Hace-
JIEHHBIX ITyHKTOB H JIp.).

Jlaee nHpOpMAIIMOHHBIE CIION 00pabaThIBAINCH B
ArcGIS g modydeHus — KapThl — MHXXEHEPHO-
reoJjormueckoro paiionuposanus (puc. 3). OCHOBHBIM
(haxTOpOM, KOHTPOJIMPYIOIIIM CIOKHOCTh CTPOHUTEIb-
HOTO OCBOCHHS HAa YpPOBHE ariioMepanuy, SBILFOTCS
reomMopgosoruueckue OCOOEHHOCTH TEPPUTOPHHU, a
HMEHHO YKIJIOHBI TIOBepXHOCTH. [lo aTOMYy mpu3Haky u
MPOBENEHBI TPaHUIBI TAKCOHOB. JleTampHas xapakTe-
pHUCTHKA TAKCOHOB IIPUBE/ICHA B TaOJIHIIE.

O6cyxaeHUe pe3ybTaTOB UCC/IeJ0BaHUA

IIpoBeneHHBIN aHANN3 JINTEPATYPHBIX U (OHAOBBIX
MaTepHraioB IMO3BOJNI YCTaHOBUTL, UTO IJIA TCPPUTO-
PHM XapaKTEpHbI IPAaBUTALUOHHO-3PO3UOHHBIE, OION3-
HEBBIC MPOLECCHI M TMPOLECCHI IMOATOIICHUS. TaK,
MIPOLIECCHl  I'PaBUTALIMOHHO-3PO3UOHHOIO KOMILIEKCa
pa3BHBAIOTCS B OEPETOBBIX 30HAX PEK M BOJOXPaHU-
sy ONoN3HEBBIE MPOIECChl BCTpevyaroTcss B Anraii-
ckoM, borpanckom m VYcrp-AbakaHckoM paiioHax.
IIponeccaMm moATOIUIEHHs — MOABEPrarOTCs  OKOJIO
30 HaceNeHHBIX IMYHKTOB, PAcIONIOKEHHBIX B CTEITHBIX
U TIPEeAropHBIX paioHax. B ux umcno Bxomst rr. Aba-
kaH, YepHoropck, MUHYCHHCK, NTT. YcTh-AOakaH,
CEeNbCKHE HAaCENeHHbIE MyHKThl AnTaiickoro, Ackus-
ckoro, beiickoro u Tamreinckoro paiionos. IIpakru-
YeCKH BCSl TeppuTOpus I. AbGakaHa HaXOAWTCS B 30HE
MOJAIOpa IPYHTOBBIX BOJ, Pa3BUTOH B CBSI3U C 3amoi-
HenueM KpacHospckoro Bogoxpanmnuma. Ilogrome-
HUIO IOJIBEP’KEHBI KaK CTapble PaloOHbI 'OpoAa, Tak U
BHOBB 3aCTPanBAEMBbIE PAVOHEI.

HcnonszoBanne I'MC-texHONMOrMH  MO3BOJIMIIO
MPEJICTABUTh MPOCTPAHCTBEHHBIE OCOOCHHOCTH KOM-
MOHEHTOB T'€0JIOTHYECKOH Cpelbl B eANHOM IH(POBOM
(opMare U BBITIOJHUTH 30HUPOBAaHUE TEPPUTOPUH ar-
JIOMEpalMHU Ul CTPOUTENBLHOrO ocBoeHus. Kpurepuem
TS BBIJICTICHUSI TAKCOHOB BBIOpaH yKJIOH ITOBEPXHOCTH
Kak (paKTop, KOHTPOIUPYIOUIMHA pa3BUTUE Haubonee
paclpoCTpaHEHHbIX Ha TEPPUTOPHH OIACHBIX T'€OJIO-
TMYECKHX ITpOLECCOB. Bcero BbIAEICHBI YETBIPE TaK-
COHa C Pa3HBIMU CTEHNCHBIO ONArONPHUATHOCTH IS
CTPOUTEIIFHOTO OCBOCHHSI M TPEOOBAHUSAMH IO HHXKe-
HEpHOM 3aIuTe.

JIist 3almuThl TEPPUTOPHUH OT OIMACHBIX Te0JIOTHYe-
CKHX TIPOIIECCOB PEKOMEHAYIOTCS CIEIYIOIINEe MEepo-
MpUATUS HAa TOATAMJIMBAEMBIX Y4YacTKaX: CTPOUTEINb-
CTBO JPEHAXKHBIX COOPYKEHUHU, PETYJIMPOBAHUE CTOKA
TTOBEPXHOCTHBIX BOJI, PETYJIMPOBAHUE YPOBEHHOTO pe-
>KUMa BOJHBIX OOBEKTOB; Ha y4acTKaxX, MOABEPKEHHBIX
IPaBUTAIIMOHHO-3PO3MOHHBIM TIpoIleccaMm, HEoO0XO0/au-
MO CTPOUTEIBCTBO YAEPKHUBAIOIINX COOPYXKCHHH U
KOHCTPYKIIMIA, a TaKKe CTPOUTENHCTBO HOBBIX U pe-
MOHT CYIIECTBYIOIIUX O€PEro3alIuTHBIX COOPYKEHHIA.

OcCHOBHOE TPENMYINECTBO MPEATIOKEHHON CXEMBI
COCTOUT B TOM, YTO HCIIOJIb30BaHBl COBPEMEHHBIE Ma-
TepI/IaHI)I 06 I/IH)KeHepHO-FeOHOFI/IquKI/IX yCJIOBI/IHX
TEPPUTOPHH, TAHHBIE TUCTAHIMOHHOTO 30HIUPOBAHHS,
MPEICTaBICHBI MPOCTPAHCTBEHHBIE OCOOCHHOCTH (hak-
TOpPOB, O0YCTIOBIUBAIOIINX PAa3BUTHE OMACHBIX T€0JI0-
TUYECKUX MpoLecCOoB. B nmanpHeleM cieayer cocra-
BHUTHh KapThl BOCIIPUUMYHBOCTH TEPPUTOPUU K Pa3BH-
THIO OINACHBIX T€OJIOTHYECKHUX IMPOLECCOB, KaXJIOro B
OTAETBFHOCTH: K OBPAXHOW APO3MHU, OTOJI3HEBOH oOrac-
HOCTH, ToxaroruieHuto u npyruMm. CocraBieHue xKe
€JIMHOM KapThl K Pa3HBIM T'e€OJOTHUECKUM IIpoleccam
JUIIEHO CMEBICHA, T. K. (DaKTOphl, 00yCIIaBIUBAIOIINE
TOT WJIM WHOW TIPOIIECC, CIEIM(PUIHBI U pa3HOHAIPAB-
neHbl. Takke crienuuyHbl OyIyT U 3alIUTHBIE MEPO-
[IpUATHSL.

BbIBOAbI

1. PaccMoTpeHHE OCHOBHBIX IPHPOAHBIX KOMITOHEH-
TOB TEPPUTOPHU: CEHCMOTEKTOHMKH; JIUTOJIOTHUH;
Tonorpauy; THAPOIOTHU, TMAPOTEONOTUH, IMOKa-
3aJ0, 4YTO B I€JIOM HH)XEHEPHO-TCOJIOTHYECKUE
YCIIOBHUS SIBJISIFOTCS IOCTATOYHO CIIOKHBIMH B CBSI3H
C IIMPOKUM pacCIpOCTPAHEHHEM TI'EONIOTHYECKUX
MIPOLIECCOB.

2. OCHOBHBIMH (haKTOpaMH, KOHTPOJIHPYIOIIUMH aK-
TUBHOCTb TEONOTMYECKUX MPOLIECCOB, SBISIOTCS:
TEOJIOTHUECKHE, IeOMOP(OIOrHIecKrue, TUApPOreo-
JIOTHYECKHE W aHTPOIIOT€HHEIE.

3. Hcnonp3oBanne ['MC npu 30HUPOBaHUM pacKphIBa-
€T OTHOCUTENIBHO JOCTYIHBII M OBICTPBII crocod
OTIpEICTICHUST B3aUMOCBSI3H MMPUPOIHBIX M aHTPOIIO-
TEHHBIX MapaMeTPOB C MPOSIBICHUSMH Ie0JIoruye-
CKHUX MPOLIECCOB C BBICOKOH TOYHOCThIO. B peruo-
HAJIBHBIX HCCIEJOBAaHHUSIX IOA00HAs MpoIeaypa
MOXeT OBITH HCIIONB30BaHA IS COCTaBICHUS KapT
BOCTIPUUMUYUBOCTH TEPPUTOPUH K PA3BUTHUIO OMNAC-
HBIX TEOJOTMYECKUX IMPOIECCOB U pa3paboTKu Me-
PONPUATHI Ul CHHKEHUS OMAaCHOCTH OT HUX JUIs
HACEJICHUS U OKPYXKAIOLIEH Cpeibl.
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