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N3YUYEHHUE HAPATEHETHYECKHUX KOMIIJIEKCOB
I'EOJIOI'HYECKHUX ITPOIIECCOB

Hsyyenne mapareHesuca mHxeHepHo-reosornyeckux npoueccos (MI'TI) tpeGyer peinenus
CNeAYIOLIMX OCHOBHBIX 3a1a4: 060CHOBaHME 00JIAaCTH PACNPOCTPAHEHHS IIapareHETHYECKMX KOM-
nnekcos MITI, onpenenenye ycnosui GopMupoBaHua U GakTOpOB MX Pa3BUTHA, OLEHKA ocobeH-
HocTel B3aMMOJAEHUCTBMA, pa3paboTka METONOB OLEHKH W IPOTHO3Aa YCTOAYMBOCTH TEPPUTOPHI
passuTus HUI'T] npu HX 0CcBOEHMH. PaccMOTPEHB! IpUMeph! IApareHe3NCOB KApCTa ¢ IPYTUMH pac-
NIpOCTPAHEHHBIMH FE0IOTUYECKMMH NTpoLECcCaMy (3pO3HA, ONOTI3HM, CECMHKA U Ip.)

To study paragenesis of engineering and geological processes (EGP) one needs to solve the
following basic problems: viz. the substitution of the region of EGP paragenetic complexes propa-
gation, the determination of the origin of conditions and factors of their propagation, the estima-
tion of peculiarities of their interaction, the evolution of the methods and forecasting evaluation
and forecasting the stability of territories of EGP propagation, while developing their areas. Ex-
amples of paragenesis of karst and other widespread geological processes (erosion, landslips,

seismicity, etc) are also dealt with herein.

AHanu3 HCTOPUM HMHXEHEPHOH reoauHa-
MHMKH CBHWIETE/NbCTBYET O MNOCJeA0BaTEIbHOM
CMeHe TeHJICHUHUI B e€ pa3BUTHU — OT BBLIENIE-
HHMS ¥ MCC/IeIOBaHUs OTAETbHBIX MHXKEHEPHO-
reonorudeckux npoueccos (MI'TI) k yrny6Gien-
HOMY M3YYEHMIO WX Ba)KHEHIUMX rMapareHeTH-
yeckux accoumanmi. B XX B. npoucxonuno B
OCHOBHOM «pa3bpacbiBaHME KaMHEH»: OCHORO-
NOJOXHUKH UHKeHepHOH reonorun P.I1.Caga-
perckuit [13] u W.B.[lonor [11] Beiaemunu u
xapaktepuzopany 15 UI'TT; nosgHee paccmar-
puBanuck yxe 6onee 20 [1]. a 3arem — Gosnee
30 UI'TI [14]. B 1985 r. npu NOATOTOBKE OYe-
peaHoro usganns MoHorpadum «HMHxeHepHas
reosniorus CCCP» B xaXa0M perdoHe peKOMeH-
A0BAJIOCh YUECThb yxKe 0K0J10 40 reosorH4ecKux
MPOLECCOB MPHPOAHOrO M TEXHOT€HHOIO Ipo-
HCXOXKIEHUS.

Pacnonararoimecss Ha ORHOM TEpPUTOPHH
HUI'TT uacto ofpasyroT B3aMMogeiCTBYOIIME
napareHeTHuecKye koMInekcel. Jlo nocieaHero
BPEMEHH OHHM paccMaTPHBAIUCh W30JMPOBAHHO
Apyr oT apyra, xoTs Oopeba ¢ OAHHMM M3 HHX
33a4acTyto NMPUBOAMAA K AKTUBH3ALIMK APYTHX, U,
KaK cneacTsue, K oOUIEMY YXYALIEHHUIO YCTOM-
YUMBOCTH OCBaWBAE€MbIX TEPPUTOPUM M 3HAYM-
TEJIbHOMY YBeM4YeHHIO MaTepualibHbIX 3aTpar.

Ilpy M3y4eHHH KOHKPETHBIX TEPPUTOPHIA
HEepeIKO BO3HHMKalla HEOOXOOHUMOCTh YBA3ZKH
otaensHbix UI'TL. U.A Tleyepkun [9] npyn usy-
yeHHd KaMmckux BOJOXpaHMIMI MOAPOOHO
paccMoTpen npouecchl nepepabotku Heperos,
kapct, cydpdosnto u obpazoBaHHe ONON3HENH;
T.}O.IInotpoeckas [10] yxazana Ha Heobxonu-
MOCTb  CO3JaHUS  CHUCTEMBl  HMH)XXEHEPHO-
reoJIOTUYECKON OLEHKH MPOCTPaHCTBEHHOM
WU3MEHYUBOCTH MPHUPOAHBIX ITPOLECCOB MpPH
U3Y4YE€HHH COCTOSHHUS TEOJIOTHHECKON cpenbl;
" AT'ononkoeckas ¥ FO.B.Enuceer [2] oTme-
THJHM B3aUMHOE BIHSHUE 3pO3MH, Kapcra, 3abo-
JOYEHHOCTV B TPOMBILLIEHHBIX pETHOHAX.
BMmecte ¢ TeM B yka3aHHBIX paboTax OTCYTCT-
BOBaja TEOPHS U HAYYHO-METOIUYECKHE OCHO-
BBl OLEHKH $OPMHUPOBAHMA W Pa3BUTHUs TMapa-
T'€HE3HCOB.

B 90-e rr. onvH M3 aBTOPOB BHICTYIUI C
npeanoxenvem paccmarpusate MITI B napare-
Heauce. B kagectBe mpumepa OBLT paccMOTPEH
napareHe3uc ABYX [IUIOLI@JHBIX TPOLECCOB —
KapcTa M noaromieHus [3-5)]. beuto ocymects-
JIEHO TEOpPETHYECKOE M METONOJOTHYECKOE
000CHOBaHHE M3YUEeHHS NapareHe3uca Kaper —
NOATOMJIEHUE [ pa3sHBIX YpOBHEH AeTaiu3a-
UMM U BHJOB XO3SHCTBEHHOH HEATEJBHOCTH.
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Cuctesmubli 10i4xoa K npoSicMe [o3BoaHI
BCKPBITb Ps/] HEW3BECTHbIX PaHEE OCODEHHO-
cTeil ux GopMHUpPOBaHUA U pa3BUTHA [6].

ABTOpbHI nonarawT, uto B XX! B. HacTana
nopa «cobupaTb KaMHH»  OT YTayBJeHHOro
usydeHnns otaeabnuix UITI cineayer nepeiitu k
M3YUeHHIO UX MNapareHe3uca. [lpu 3TomM Heob-
XOQUMO TOCAeN0BaTEeIbHOE PELUEHHE ClleayIo-
LIMX OCHOBHBIX 3ajmay: 0OOCHOBaHMe o6nacTu
pacnpoCcTpaHEHUA  NapareHETHMYECKUX  KOM-
ninekco MITT myrem coctaBiaeHHsA kapT pac-
MPOCTPaHEHHUs KaXI0ro M3 B3aMMOJAEHCTBYIO-
IIMX MPOLECCOB U NMOCACAYIOET0 HaJI0XKEHHA
WX Jpyr Ha Apyra; OIpeleleHHE YCIOBHH
¢$OpMHpOBaHUS M BenylMX (AKTOPOB pa3BH-
TUSL TIapareHEeTH4YECKOro KOMIUIEKCa; OLEHKa
0c00EHHOCTEH B3aUMOIEHCTBHA B @pareHETH-
4EeCKOM KOMIeKce; pa3paboTka MeToJ0B
OLIEHKM M NPOrH03a YCTOWYUMBOCTH TEPPUTOPHIL
pa3BUTHS MapareHesuca NpH HUX XO3SHCTBEH-
HOM OCBOEHMH.

Huxe s1a npobnema paccMoTpeHa npu-
MEHHUTENBLHO K OAHOMY M3 CaMbIX «KOBApHBIX»
UTI'TI — kapcrTy.

CaelleHnst O pacnpocTpaHeHWH KapcTa Ha
tepputopru Poccuu npotuBopeunssl. Jo mo-
CNIEHEr0 BPEMEHH 711 OTOOpaXXKEHHUs pacrpo-
CTpaHEHUA KapCTYHOMXCS MOPOM MCIOJb30Ba-
JIMCh MejKoMaciuTabHble TeoJOrMYeckue Kap-
tol. H.B.Poauonos B 1965 r. ucnonezoean s
KapTHpOBaHUA Kapcta EBpomefickoii wacTtH
CCCP n KaBka3za kapry macmraba 1:2500000.
B tom xe rogy NHUHMHC noarorosun kapTy
padonupoBsanus Tepputopu CCCP mo ycno-
BUAM CTPOMTE]IBLCTBA B KAapCTOBBIX paiioHax
(1:7500000), xoTopasi B yYMEHBIIEHHOM Mac-
witabe MUCnonb30Banach Kak HOPMATMBHas B
CHMIT2.01.01-82. Ha HuX kapTHpyrOTCs Kap-
CTYIOLUMECA NOPOAbLL, 3a/eratolliMe HeMoCcpeacT-
BEHHO Ha MOBEPXHOCTH 3eMiM (rosiplif, oOHa-
XKEHHBIH, OTKPBITbIA KApCT), U NOKPHLITbIC 4eX-
JIOM MaJIOMOILHBIX YETBEPTUYHBIX OTJOMEHUH
pa3Horo reHesvca (oaeThbld, MOKPBITEIM, 3aKpHI-
ThIH, 3aIEPHOBAHHBIN, 3a/1eCEHHBIA Kapcet). Tep-
PUTOPWH, [II€ KAPCTYIOILMECH [10POABI MOKPHITHI
KOPEHHBIMH HEKApCTYIOUMMHUCA AOpoaaMH (Tie-
PEeKpBLITHIA, OPOHMPOBAHHBIM KapcT), OTHOCH-
JIMCb K HE3aKapcTOBaHHBLIM. BLIMosiHeHHBIE MO
HHMM DPacyeThl M0Ka3ail, YTO KapcT pa3BHUT Ha
30-35 % teppurtopuu 6uiBiuero CCCP [8].
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Ho 80-x rogos Takol IOAXCA  XapTHpo-
BAHMIO pacnpoOCTpaHEHUs KapCTyIOLIMXCA IOo-
pOA  YROBNETBOPSN TpeOOBaHUAM TNPAKTHKH,
TaK KaK CYHUTANOCE, UTO KapCT BO3ACHCTBYET Ha
MHXEHEPHbIE COOPY>KEHHS TOJIBKO NPY €ro pas-
BUTHH Ha rimyOuHax go 20 M OT MOBEPXHOCTH.
[lozgnee BcieACTBHE XO3SIICTBEHHON AEATENb-
HOCTH KapcT Havaj IpOsABIATHCS NpH ITyOuHe
3ajeraHus kapcrywoumxca nopog 100-400 u
naxe 800 M. DTo onpeaesnno HeoOXOAUMOCTD
MOWCKA HOBBIX TMOJXOJOB K COCTaBIEHHIO H
Harpy3ke KapcTojoruueckux kapt. B 90-x ro-
Jax Mo METOJMKE aBTOPOB COCTaBIieHa KapTa
pacnpoCTpaHEHMs  KapCTYIOLMXCA  MOPOJ
CCCP B macmrabe 1:7500000 [7], a 3aTeM —
Poccun B wmacmrabe 1:5000000. Cormacho
BBIMTOJTHEHHBIM pacdeTaM KapcTyollMecs I0-
ponbl Ha TeppHTOpUU Poccuu pa3BUTH B reo-
norudeckum  paspesze  Ha 11370 Thic.kM®
(66,5 % ee nuomanu). BeinoaneHusie paboThl
NO3BOJIAKOT XapaKTEPU30BATh pa3BUTHE Kapcrta
B [OpOJlax pa3HOro Bo3pacTra, cocTtaBa M o0OHa-
JKEHHOCTH, a TakkKe NMPOHU3BOAWTEL THUMHU3ALMIO
3aKapCTOBaHHBIX TEPpUTOpUH [6].

B 60-80-¢ roas ans teppuropuu CCCP
611K COCTaBJIEHB] KAPThl PA3BUTUA PA3TMYHBIX
HUI'TL IlpoBeneHnoe aBTopaMu COIOCTABIEHHE
UX C KapTaMH KapcTa CBHAETENLCTBYET O 3Ha-
YHUTENbHBIX MaclITabaXx MX BO3MOXHOrO napa-
reHesuca (cM. tabuuny). HauGonwmmii npak-
THYECKMII MHTEpeC TPEACTaBIAET M3YueHUE
naparedesucos MITI, umeroumii mniomaaHoe
(xaper CeliCMMKa, KapcT — MOATOIUIEHUE,
KapcT — MHOTOJICTHAA MEpP3J0Ta, KapeT — Jjec-
COBHUJHBIE M TEXHOIEHHBIC TPYHTHI), a TaKKe
JMHEHHOE pacrpocTpaHeHUe (3po3usl, rpaBUTa-
LIMOHHBIE TIPOLIECCHI, Pa3BHUTHIE IO JOJMHAM
pek). CoBepiIeHHO HE M3yueHbl KapcT M «TO-
yeuHble» UI'TI (kapcT v JTaBUHBI).

HHuterpansHoe mnpeacTaBlieHWe O pa3BH-
THM TIapareHe3WCOB U UX PONM B OCBOSHUM
TEPPUTOPUIl JaeT CpaBHEHWE C KapTOdl pHCka
ctpoutensctBa A.JI.Parozuna [12]. U3 Hee
CJIENYET, 4TO onpeeneHHbI puck (ot 1 1o 6o-
nee 200 6annoB) cymectByeT Ha 98 % 3akap-
cToBaHHEIX Tepputopuii Poccnu. OcobenHo
Honeioii puck (6onee 80 Gamios) oTMeueH Ha
2 % TeppUTOpPUH.
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ConocTaBneHHe TUNOB NApareHeIa v Nuromaned
Pa3BHTHS KapcTa

[Tnowann ABTOp pacyera
Tun napareHesuca N TIOLIAH, 3aHATOH
MIHKM™ | % | otmenshbim UITI
Kapet — 5po3us 10,6 98.0 Illamos, 1980
KapcT — MHOTOJIETHAS
MEp310Ta 6,4 55,3 flonos, 1973
KapcT — TEXHOreHHBle
rPYHTBI 58 49,4 | XaszaHog, 1992
Kaper — osparu 4,1 35,0 (| Muponosa, 1979
Kapct — omonsuu 3,7 31,5 | TMonos, 1957*
Kapcr ~ naBuHbI 3,1 26,7 | Tywwsckuia, 1968
Kapcr — ceficmuka 2,8 24,0 | TI'opiukos, 1978
Kaper — neccoBuaHbIe
TPYHTBL 3,1 21,0 BrikoBa, 1968
Kapcr — cenu 1,9 18,3 Mepos, 1976

* [l EBpornefickoit yacTH CTpaHst.

OmnbIT IMAPOTEXHHYECKOTO CTPOHTEILCTRA
CBMJIETENLCTBYET O HEOOXOAUMOCTH yyera pas-
JIMUHBIX MApareHe3uCoB NpU COOPYKEHHH IJIO-
tiH. [To nanHpiM A.B.ABaksana (1987) na 3a-
KapcToBaHHEIX TeppuTopuax Poccuu pacnona-
raetcs cBbllle 60 KPynHbiX W KpYNHEHIIUX BO-
Jgoxpanunuil. OyeHb BenuKa posib MapareHe3u-
COB TNpY JIMHEHHOM CTPOMTENLCTBE (KeNe3HbIe
JOpOry, NPOAYKTONMPOBOAbBI U Mp.).

CMelleHHe aKLEHTOB HcciieioBaHus (OT
usyueHust otaenbHbIx UMITI k uccnenosanmio
VX B3aMMOJEHCTBHI B MapareHe3nce) He TOJIb-
KO JlaeT HOBYIO MH(OPMALIHIO, MO3BOJIAIOLUIYIO
npuHUMaTe Oosiee TIpaBHAbHBIE HHKEHEPHbIE
pelieHus], HO U MMO3BOMSET CYILECTBEHHO 3KO-
HOMMTb CpEACTBa Ha AONOJIHUTENbHBIC HCCIie-
AOBaHMs Ha 3Tane 3KCIIyaTaluud COOpPYKEHUH.
[Ip1 ocBOEHMH HOBBLIX PETMOHOB OLIEHKA KOJIH-
YeCTBA pa3BUTBHIX MapareHe3ucoB IO3BOJIAET

NPOBOAMTE HX IpeiBAPUTENBHOE paloHUpoRa-
HUE M0 CTENEHU CJI0XKHOCTH OCBOEHHA.
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