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TIPEAUCJ/IOBHE

'eoniornueckas cpena ropojoB W NMPOMBIHIJIEHHO Da3BUTHIX Tep-
PUTODHH — Takast Ke BaKHAas COCTaBAAOLIAs CYLIECTBOBaHHs Ha-
CEJIeHHs, KAK BO31yX, PACTHTENBHOCTh, PEKH 1 03epa. B TO XKe Bpems
yKe NepBO€ 3HAKOMCTBO C IJIaHaMH Da3BUTHSL TOPOAOB H HX HH-
(PpacTpyKTyp, Pa3MEIICHHS NPOMBILIJICHHHX OOBEKTOB, PEKpeauHu
# OXpaHbl cpeibl yOeXKAaeT B TOM, YTO JHUTOTCHHOH OCHOBE ropon-
CKHX TEDPUTODHIl ¥ NMOA3EMHHIM BOJAM YAENCHO B HHX KpaHHE Maso
BHHMAaHUsA. IDTY MO3HUMIO MOXKHO MOHSTh, HO HEJb3s ONPaBAaTh,
TaK KaK CKPHITHIE OT TIPAMOro HaGMIONEHHS M MPOSBJAOLIHECT HA
MOBEPXHOCTH NMPOLECCH M3MEHEHHH JuTOoc(ephl HE MeHee, €CJi He
6oJsee onmacHel NS KH3HEACSATEJbHOCTH 0OIIECTBa, yeM oOMeaenHe
PEK WJIH COKpallleHHe INJIOMIaJH JIeCOB.

MmeHnHo TpeBoro#l 3a cyan0y M COCTOSTHHE TEOJOTHUECKOH CpPEeabl
OO0BACHACTCA TO, uTO 3a nociaennue 10—15 jer B reosoruu, u Ope-
JKJe BCEr0 B HHIKEHEDHOH TIeO0JIOTHH, Bce 0oJiee UeTKO OYEpYHBAIOT-
€5l KOHTYpPbl HOBOTO — r€03KOJIOTHYECKOTO — HANpPAaBJeHHs HCCaeno-
BaHMi, B KOTODOM JinTocepa ¢ ee BONHOH M ra3oBOi COCTABJSIOLU-
MM pacCMaTPUBACTCA KaK Cpela KHU3HEAESATENbHOCTH 4YEJI0BEKA,
BAMSIIOIIAST HA HEro M OT HETO 2Ke 3aBucHMasi. HoBas nosuuus nort-
peboBana TEOPETHUECKOTO MNEPEOCMBICACHHS MOAXOAA K H3Y4YEeHHIO
TEOJIOTHYECKOTO MPOCTPAHCTBA M NPOMECCOB, NPOTEKAIOWMNX B HeM,
*HAUNTEJbHO paclIMPHAA IPaHULBI OOBEKTa HCCAEAOBAHMA 3a CUeT
BKJIIOUEHHs1 NOTPAHUYHBIX reocdep., DToO B CBOIO OUEpPEab 3aCTaBHIO
fepecMOTPeTh METOAUKY M TEXHOJOTHIO TPaJHUIHOHHBIX HHYKEHEPHU-
FEOJIOTHYECKUX MCCJE0BAHUH, CKOHIEHTPHPOBATh BHHMAaHHE Ha MNO-
CTOSIHHO NEeHCTBYIOILMX MOAEJSX TEOJOTHUECKOH CPeahl W TaKHX Me-
TOAAX, KaK a3POKOCMHUYECKOE 30HAHPOBAHUE.

B paGore, npegnaraemMoil BHUMAHHIO uurarteneil, 0606IIEH ONBIT
NOCTPOEHHS DPErHOHaJbHON KapTorpaduyecKkoil MOCTOAHHO AEfCTBY-
lomell MOAEAIl reosorHueckoil cpeabl, npomenunieli anpofauuio B
YCJNOBHAIX NMPOMBIHIJIEHHO PAa3BHTHIX PETHOHOB M NpPEXKJAE BCEro Ha
Tepputopun Mocksbl # MockoBCKOil 06aacTu.

Kaprorpaduueckas Mmojenb SIBASETCA JMHIL YacThio CHO0XKHOI
MHPOPMALHOHHOIN CHCTEMBI, BKJAIOYAKOUIEN TaxxKe Kanajd KHOpMa-
HOHHOTO 00ecrneueHHs] MOACNH, NOACUCTEME 00pabOTKH H XpaHeHHus
JAHHBIX M MaTEMaTHYECKOro MPOrHO3HOTO MOAEJAUPOBaHMuA. JTa HH-
(opManuoHHAA cHCTEMa Ha3BaHa B paGoTe T€O3KOJNOrHUec-
KHM MOHUTOPHHTOM, YTO BMOJIHE COOTBETCTBYET NPEAMETV
u3yuyeHus (reojioTHYECKas Ccpena, TexHocdepa, 3AEMEHTHl TpaHHU-
HHIX Cpel), HanpaBJCHHOCTH MCC/AEJOBAHHH  (rE03KOJOrHYECKHUi
KOHTPOJb, NMPOrHO3 H YyNpaBjeHHe Pa3BUTHEM TEOCPeAn) H NpHH-
1My HENpPEePLIBHOCTH H3YYEHHS H KOHTPONMDPOBAHUA TNPEIMETA HC-
CJeA0BaHUl.

Oco6hie poib B MECTO B KOHTPOJIE 32 COCTOSTHHEM Tre0JIOrHUecKON
cpeabl MpHHAAIeKAT NHCTAHUMOHHBIM METOJaM 30HAWPOBAHHUA, KO-
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TOpbiE B Hallle BPEMs upe3BHIYailHO MHTEHCHBHO COBEPILCHCTBYIOT-
cA (3THM METONaM MOCBslleHa TJ. 3).

Kaprorpaduueckas Momenb TeojOTHUECKON CpPEIbl, TE03KOJOTrH-
YEeCKUH MOHMTOPDHHI M HHXKEHEPHO-TEOIKOJOTHUECKOE HaNpaBAeHHe
packpHIBalOTCA B paloTe Ha KOHKPETHOM TNDHMEPE HCCAENOBAHM
MockoBckoro peruoHa, TPHPOAHBIM  OCOOEHHOCTAM H NPOLECCAM
U3MEHEHHS TeOJIOTHUECKOH CpelLl KOTOPOro yAeJeHO BHHMaHHE 3
ra. 2. Heo6xonuMo oTMeTHTh, YTO AaBHO YKe Haspeja HeoGXOqu-
MOCTbL PEryJsipHOTO BBHIYCKA CNPABOYHHKA 10 HHIKEHEDHO-TEO3K)-
JIOTHYECKUM YCJOBHUAM KPYIMHBLIX TOPOACKHUX arjJoMepanuil M npexK-
ge Bcero MockoBckofi u JIeHMHrpaiacKo#, TAe AJA 3TOr0 MMeeTcH
HeMajno ¢axTuueckoro Martepuana. Ecam rosopute o MockoBckow
DETHOHE, TO €r0 CTaTyC «CTOJNHYHOTO» OMpENeAeT HEOPAMHAPHOCTH
TEPPUTOPHH KaK OGBEKTa HCCJeJ0BaHMH. B NaHHOM Cjayyae reo3ko-
JIOTHYECKHH MOHHTOPHHI—3TO TMpexXae BCero HHpopManud, Oe3
KOTOPOH J/I00ble MPOTHO3b,, a TeM O0o0Jee MNJaHbl MHXEHEPHOI pe-
KOHCTPYKLHH cpenbl oOpeueHnl Ha Heypauy. IIpuumHb cnopoB BOK-
PYT NPOEKTOB NepeGpPOCKH PEK, CO3JaHUf PaBHUHHLIX BOJOXPaHH-
Juul 1 3$PEKTUBHOCTH MEAHODAUHKM Pa3HOOOPA3HH, KakK Pa3HOOO-
pa3Hbl W apryMeHTHl cnopsimux ctopoH. Ho Bce e raaBHas npil-
ypHa B Hedunure HHpopManuy O GAKTHUECKOM COCTOAHUH OOBEKTA,
0 pa3BUTHH OOBEKTOB-aHAJOrOB.

BhimeneHne uHKEHEPHON TIEO3KOJOTHH B KOMIJIEKCE HAYK O
3eMJsie OTBEYaeT peasbHOMY MOBOPOTY 3KOJOTHYECKOTO CAMOCO3HA-
Husi 06IEeCcTBa, TMOJHOCTLIO COOTBETCTBYET KYPCY NMapTHH Ha 3Ha4M-
TEJbHYIO MHTEHCH(HKANHNIO paboT Mo OXpaHEe Ccpeibl U NOBbILIEHHNK>
HX 3)¢EKTHBHOCTH.

ABTOpB! BHIPaxaloT TyGOKYI0 NPH3HATEJIbHOCTL CBOMM KOJJe-
raM 10 HEJErkoMy TPyAY B HOBOM HHXKEHEDHO-F€0IKOJOTHYECKOM
HanpaBJeHuu nccaenoBaunit — H. M. JleGenesoit u T. T. ITopTHOBOI,
y4acTBOBABIIUM B CO3JaHUH MEPBOIl KapTorpaduyeckoil Moxenu reo-
Joruueckoit cpexbl MockoBcKoro pernoHa. Mx Tpya u uaen noMoran
CTAHOBJICHHIO 3TOrO HANPABJEHHA, CO3NAHHI0 HOBBLIX M OPHUrHHAa/b-
HbIX KapT TEOJIOrHYECKON cpenbl, TeXHOcGeph M NMPOLECccOB HX B3a-
HMOJNEHCTBHUA.

PaGoTbi no sxcnmayaTapMM M COBEpIIEHCTBOBAHMIO  MOCTOSHHO
NEACTBYIOIMEN MOJENH T'EOJIOTHYECKOH Cpeibl MPOMBILIJIEHHO Da3Bd-
THIX TEPPUTOPHil mpopoaxamTed. ABTOpH 6yayT GJaarogapubt 32
BCE 3aMEuaHHsd M MOXKEJaHHUA M MO CaMON KHHTE, H MO MOMAEJAM
KapT, HX NOJOOpKe H COAEPKAHHIO.



I'nasa 1

FEOJIOTHYECKASI CPEOA KAK NPEIOMET H3YYEHHSA

1.1. AKTYAJTU3ALL U NPOBJEMbI B3AUHMOAENCTBUSA OBLECTBA
H TEOJIOTHYECKOHN CPEALL HH)XEHEPHAS TEO3KOJOTIHA

Ilpo6neMBl B3aUMOOTHOHIEHHSI 00INECTBAa W NPHPORHOH CDEAN 3&
MOCAEAHNE ACCATHJAETHs] BBIABHHYJNHCh B OAMH PAJ C TaKUMH XKH3-
HEHHO BaXXKHBIMH NpoGJeMaMH yeloBeYecTBa KakK NpefOTBpalleHHe
AJEPHOH BOHHEL, HexBaTKa NPOLYKTOB MNHTaHWs W ¢OPMUpOBaHHUE
YCTONUHBEIX 0uarop rosoaa Ha 3emae. Oco3HaHue peajbHOCTH
JKOJIOTHYECKOrO0 KpH3Hca OTHOCHTCH K cepeaune XX B., KOrja »
MeuaTH BCE Yalle CTajJH MNOSIBJAATLCS TPEBOXKHBIE CcOOOWIEHHST 0
OTPUIATENBHBIX MOCAEACTBUAX NPUMEHEHHA NECTHHMAOB H A30THBIX
ynoOpeHuit, 3arpsi3HeHusi aTMocdeph!, KHCIOTHBIX NOXKAAX, cOpo-
cax B MODPA M OKeaHBh TOKCHYHHEIX BemecTB H T. A. Ocolwii pe3o-
HaHC BLI3bIBANM coOOMmEHHsT 00 MCTOLIEHHHM NPHUPOIHBIX PECYpPCOB,
3KOJIOTHYECKHE TPOrHO3Bl M INPOEKTh TEXHHKO-3KOHOMHUYECKOH Mt
COLHAJNBHO-NIOJUTHYECKOH NPOGUIAKTHKH 3THX HETATHBHBIX sBJe-
HHUH.

ITpoTuBOpeunss Mexay npupomoil M YeJOBEYECTBOM 0OCOOEHH)
OCTPO MNpOABJSIOTCST B Hallle BpeMs, KOrja HHTEHCHBHeilllee BO3-
NelCTBHE TEXHHKH Ha TIPUPOAHYIO CPEAY BBI3LIBAET CTOJb K€ HH-
TEHCHBHYI0O OTBETHYIO DPEAKUHUIO CPEAbl, TpO3AIMYI0 Ta00aJbHBIM
3KOJIOTHUECKHUM KpusucoM. M Bce xe Tpesora 3a cyap0y npupoast
poaunach He CEromHs, €€ KOPHHM YXOAAT B AAJEKOe NPOLIJOE, K HC-
TOKaM 3apoXkaeHusi obLIeCTBa.

M3navanbHO ¥ €CTECTBEHHO CTPEMJICHHE YEJOBEKA K INO3HAHHIO
Mupa, AAIOUIEr0 €My KPOB M NHILY, HO TAasALIETO yrpo3y ero cyue-
crBoBanuo. Ha 3ape ucTopuu OTHOLIEHHS y€s0Beka cO CPemoil pe-
TYJAHDOBAHHS €r0 HHCTHHKTAMH BbLIKMBaHHS M CaMOCOXDaHEHHS.
ITorpeGoBanock HeMano BpeMeHH, 4TOOB 4Ue10BEK MOAHAJ JIO3YHT
C NpHU3bIBOM K NOKODPEHHIO NpUPOAH U npuobpen yOexkineHue B He-
HCUEPNIaeMOCTH TNPHPOAHBIX pecypcoB. ITOT NyTh NPHBEA €ro K
COBDEMEHHBLIM 3KOJIOTHUECKHM NPOTHBOPEUHAM,

Hctopus oTHomeHuil o6mecTBa W NPUPOABE nojaHa GOPhOLE
HjeH, MHEHHH, Teopuil. ITa Gopbba He FABASETCS HCKJIOUHTENBLHOMR
npeporaTHBOil Hamero HUBHUAM3OBAHHOIO BPEMEHH, HalLEro ypoB-
HA CaMOCO3HaHMA. MOTHB TPeBOrd 3a CyAbOY NPHPOAH MPOCIEKM-
BaeTcd yxkKe B APEBHHUX KocMoronuueckux uaeax. C oco6oit cuaou
3TH HAEH NPOABUJNCH B IDEBHEHHIHUHCKHX U ADEBHEKMUTAHCKHX (u-~
JOCO(CKHUX Y4YEHHAX, B KOTOPHIX UEJOBEK HE TOJALKO 000cobasdacs
OT OKPYXKalOIero MHpa, HO H HEPEAKO NMPOTHBONOCTABJSAICA EMY.

IIpn pmnacrum Uxoy, npuwenmei X saactu 8 Kurae 8 1027 r.
J0 H. 3., KyAbT 3eMJH Obll BO3BEJEH B PaHr CAMOCTOATENLHOTO De-
JIUTHO3HO-(UJA0COPCKOro yueHus, B KOTODOM 3a 3aBeCOH LieDEMOHH-

5



ajla ¥ MHCTHKH OpOrisamBaeT 3ab0oTa O NPUPOAE M 3alluTe €e oT
CHJI, HECYI[HX Yrpo3y MJOAOTBOPHOMY moTenpualdy 3emaH. B sa-
KOHOJAaTeNbHOM TMOPAAKE NPEANUCHBANOCh COGJIONEHHE NpaBHI,
KOTOPHE B Hamle BpeMA MOray Onl OWITh ¢ MOJAHBIM  OCHOBaHHEM
OTHECEHBl K NpaBHW/aM palHOHAJLHOTO 3eMJaenoab3osanusa. B To
Aajexkoe Bpemsi B Kurtae Benuch perysisapHbie METEODOJOTHUECKde
HaOalonenus, KOTOPhIE BMOCJAEACTBUM TMO3BOMAN BbIABHTh HUKJ/IHU-
HOCTb pAfa aTMOc(EpHBIX MPOUECCOB.

OTroslock# 3KOJIOTHYECKHX MPOTHBOPEUMI MeKIY HeJOBEKOM H
OKpYy2Kalomed ero NPpUPORON NOWAM RO HALIero BPEMEHH B APEBHHX
bujIocOPCKUX M PEJIMTHO3HBIX YueHHAX, mMuHpax H jerenpax. Jpes-
HekuTalickuii dpuaocod Jlao-uam (IV—III BB. po H. 3.), ocHOBaTeIb
OJIHOTO M3 HamnpaBJeHHH paocu3Ma, B CBOEM YuEHHH NPH3HBaI K
BO3BPATYy K <«ECTECTBEHHOHM» >KM3HH, BBICTYNas NPOTHB JOAOK, IO-
BO30K, JOPOT, HA MHOT'O BEKOB OTNEPEIHB B 3TOM COBDEMEHHBIX ajap-
MHCTOB.

B Kuesckoit Pycn IX—XII BB. cymecTBOBAN CBOA 3aKOHOB
«Pycckaa npaBpa», KOTOpHI comepxkan pax craTedr o6 oxpamue
OXOTHHUBMX M GOPTHHUECKHX yroauit. Ero aeficteue nosgnee (1236—
1480 rr.) OblIO HAfOJATO NMPEPBAHO MOHIrOJO-TaTAPCKHM HaHIECTBU-
eM. Kapra MockoBckoro rocypapcTsa, cocTaBj€HHag B HauwaJje
XVI B., conep»kafjla CBeJEHHs O COCTOHHM NpPHPOJHOH cpeAHl, B
YACTHOCTH O NPOABJEHHAX TIEOJOTHUYECKHX MpPOMECCOB, CBA3AHHBIX
CO CBEACHHEM JIECOB M PacHallKoi 3eMeb.

Ho u B Te pajexne BpemeHa uesOBeX KOHGUIMKTOBaJ C MPHPO-
I0H, UTO TMOPOXKAAJNO CEPbE3HBIE ([a’Ke MO TENepeuIHAM TMOHATHAM)
KPH3UCHBIE CHTYapMH M 3IKOJOTHUYECKHE KOHQJIUKTHL C opnuM 13
uux M. M. Bynniko cBASBIBaeT KOHEN KyJ/bTypnl Najseonuta B Eb-
pone, Korja, Mo e€ro MHEHHIO, BO3HHKAJH HEPa3pEHIMMBIE NPOTHBO-
peuns MEXAy TEeXHHKOH u MamcrabaMu MCTPe(JEHHS UEJOBEKOM
KPYMHBIX >KMBOTHBIX U BOCCTaHOBJIEHHEM HMX UMCJEHHOCTH. K3BecTna
runoTesa O APYrofl KPU3HCHOH CHTyanuW, BbIABHHYTasd aMEpHKaHC-
KUM KauMarojorom P. Bpaficonom. OH cuuTaer, uTO ONYyCTHIHMBa-
HHE OJHOTO, KOTJa-TO TYCTO HaceseHHoro, paiioHa Cesepo-3anapn-
HoA Mupum Gni0 BuI3BAHO Aerpajanuell Nnouys B PE3YJAbTATE BBIMA-
ca CKOTa: BHITAaNThIBAaHME MOYBEHHOTO NOKpOBa, NLIAEBOE 3arpAs-
HeHHe aTMocephl M MCCYHIEHHE KJMMaTa TMNpeBPATHIH HEKOraa
useTymue caiM B mycthiHio, eorpagp A. C. Kech, nccrenosas
ApesHHe MouBLl XODPE3MCKOro 0asuca, TpHile] K BBIBOAY O TOM,
4TO 3acCO/IEHHE 3[CHIHMX 3€MeJb NPOU3OULIO B AAJEKOM TNDPOLIIOM
Noj BJIMSHHEM HCKYCCTBEHHOTO opomueHusi. dtu Bbioab A. A, Ipu-
ropbeB pa3BEPHYJ B KOHLENUHM 3KOJOrHueckux Katactpod Ilpu-
apafibA, HapUCOBaB YOEAUTEJbHYI) KapPTUHY pa3PyHICHHS CJOXKHB-
HIMXCS TPHPOAHBIX CHCTEM B pe3ysbTaTe M3GBITOUHOTO BOAOOTGOPA
u3 nutaomux Apaa pek — Amynapsu u Coipaappi. Bo3MOXKHO, 3T
3KOJIOTMUECKHE KaTacTPOdBl CTanu ONHON U3 npuyHH naaeHus [pes-
Hero XopeaMa.

B onucanuAx rpeueckoro uctopuka M ¢uiaocoda I'eponora yno-
muHaetrca [unes — oOHIMpIeIIHI JecHOl MaccHB, Ha MeCTe KO-
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TOPOro Tenepb HAXOAATCHA NE€CKH, H3BECTHble B auTeparype Kaxk Hu-
JKHeJHENPOBCKHE., APXeoJOorHuecKre HCCAeJOBAaHHA M NaJjeoreorpa-
(huuecKHe MOCTPOEHHUS TNOCACAHHX NECATHIETHH MO3BOJHIAN MOJY-
uiTh yOeauTeNbHbiE NOKA3aTe1bCTBA ObICTPOrO ONYyCTHIHUBAHHUSA 3TO-
ro yHukasphoro Jasamadra nocae BpipyOkn aecos B XII—XIIIss.

Fopona yueamux B MCTOPHIO 310X ObiM MOLIHEHIIMMHM HCTOY-
HUKaMH 3arpssHeHus cpenbl. CKOIJIEHHA TOPOACKOro Mycopa no-
poxmanu ry6uTebHble nuaeMiu. Boxpyr roponos srpybanack pac-
THTeNbHOCTh W BBITANTHLIBAAMCH NMOYBBI;, HEMAJNO TAKHX roponoB Obl-
70 norpeGeHO NMecKaMH, MEXaHM3M [BHKEHHA KOTOPHIX OBl NylleH
caMuM desoBekoM, O CKOPOCTH TaKHX KaTacTPO(HUYECKUX NPOUECCOB
NO3BOJAIOT CYIAHTh CPAaBHHTENbHO HeJlaBHHE NMOABHKKH NECKOB Ha
1oro-BocToke Mpana, rae B6au3u cenenns oyneHtal BeayTcs pac-
Konku naATH ropopos. Eme nBa Beka Hasajy Ha MecTe NeckOB Obia
ryCTOHACEJeHHbIA Oa3uc.

EBponefickue ropoga cpeqHeBEKOBbA «3afbIXajHMChb» H3-3a MY-
cOpa H OTXONOB, KOTOpble CKanJWBa/HCh 3a TFOPOACKHMHM CTEHaAMM,
A x XVI B. ropona yxe urpaau HeMajyl pojib B pacceNeHHH JIO- -
Jed: tax, JIoHmoH HacuuThiBaa 250 Teic.,, Muaan — GoJee 200 ThIC.,
AntBepnen n AMcrepnam — cabitie 100 Thic. XuTeqen.

Many¢akrypHoe NpoH3BOACTBO H Pa3BHUTHE INPOMBIIJIEHHOCTH
XVI—XVIII BB. npuBe/in K 3arpsA3HEHHIO Cpellbl B TAaKHX MacliTa-
0ax, KOTOpble HE MOIVIM HE BbI3BaTh TPEBOrH Yy YUYEHBIX TOrO BpeMe-
HH.

ITpumepsr MOXKHO NpomoNKuTh. OHH HEOCIOPHMO CBHAETENbCT-
BYIOT O TOM, YTO HAa BCEM NPOTAMEHHH HCTODHUH UMBH/HM3AUMH HEOJ-
HOKPATHO OOOCTPAJNHCH NPOTUBOPEUUS MeXKAy 4eJOBEKOM H MPHPO-
N0, BO3HUKAAH KDH3UCHBIE 3KOJOTHYECKHE CHUTYALHH.

Guaocoper Hpebnelt I'peuun (Iludarop, ITnaron u ap.) npu-
NepKUBaNuChb KOHUeNuuu «rapmoHuu cdep». Ilpu Bcex crmopax u
pasnoryacusix (puaocodckue LIKOJAbI ¥ TeueHHsT aHTHUHOTO BpPEMeHH

CTOMKHM, 3NUKypedubl U P.) CXONUJHUCh B IJ1aBHOM — XKHTbh HYXKHO
B COIJIaCHU C NPUPOMOH.

Bo BpeMeHa K/1accOBO-aHTAroHUCTHYECKHX OOILECTBHHBIX hopMa-
U1l KOHGJHKT uejioBeKa M npupoasl o6ocTpsercs. Maer ToTanbHoe
HacTyIJleHHe Ha NPUPOAY noj JA03yHramMu nortpebJieHHs I Moxope-
Hud ee. PacuBer uMBuaAM3auuii BCcerga ¢BsizaH ¢ HauGOJbUIMM pa3s-
MaxoM npeoOpa3oBaHusA NPUPOAb. BOHHBI ¥ BHyTpeHHHE KOHQJIHK-
Thl BJIEKJH 3a cOOOH ymajgoK KyJbTyphl 3eMJjegeius. B spoawoun-
OHHOM [penu pa3BUTHS HAPOJOB NPOCJEXKHBaeTCsd 4vepefoBaHue
3BeHbEB COUMAJbHBIX M 3JKOJOTHUeCKHX KOH(QauxTOB. Ilpemocrepe-
XKeHHUdA NOTrHOIIHX UUBUIH3AUHH He BOCOPHHMMAJHNCL Pa3BUBAIOLIUM-
cA oOLUIECTBOM M JHIIL 3KOHOMHUYECKHMe CGOM, Bbi3BaHHbIE IKOJOTH-
YeCKUM JIUCKOM(OPTOM, NPEeRLICCTBYIOIMM KPH3UCHBIM CHTYaHAM,
3aCTaBUIU OOPATHTHCA K ONBLITY HCTOPHH.

BoiTylomas TOuKa 3peHHA O TOM, YTO B JaJeKHe SNOXH pa3py-
fleHue TNPUPOAbLI ObLIO HE3HAUUTE/bHbIM M He OCTAaBHJIO TAXKeNbIX
ra00anbHbIX NOCAENCTBUH, HE cOoBceM BepHa. MmenHno rorma, pas-
pyllas nPHPOAY B OJIHOM MecTe H Nepexols Ha IPyroe, 4ejoBeK
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yBepoBaJ B «HeHCuepnaeMoCTby ee. DTa Bepa, BO MHOroM HOICO3-
HaTejbHadA, NMpHUWeflWlad M3 [JaNeKHX 3M0X, MpUHeCAa M NPHHOCHT
HeMajao 3ja, CAyXKa ONpaBIaHUeM MHOTHX OAeHCTBHH, HeCYL[HX ce-
roJHA BBIrOAY, a 3aBTpa 3KosorHueckuil yuep6. Mcropus moxashi-
BaeT, uTO 3KOJIOTHYECKHe KaTacTpO(sl NPOLLIOro HAYHHAJHCH C
Onarux uneft.

Pa3pniB yenoBeka ¢ NPUPOAOH, CO BCEMH BHITEKAIOUHMH 3KOJIO-
THUECKHMH NOC/AeACTBHAMH, ¢ OCOOON CHJIONH M pa3MaxoM HPOABHI-
€1 B 370Xy YTBEPXKIEHHs KaNUTAJHCTHYECKOro cnocofa NpOU3BOJ-
crBa. IMeHHo Torza ymasu Ha 06AarogaTHYI0 MNOYBY MPH3LIBLI
P. Hexapra caesnathcsi BaacTHTENAMM nOpuponsl, upen WM. Puxre
O rocmoacTee Hajx npupomoili W uaen ®. Huuue o Tom, uTo BaacTh
Haj OpHPOJOIl NMpeanucaHa uesOBeKy u3HagajibHO. OJHOBpEMEHHO
3aBO€BbIBAJA NOMYJSPHOCTh TEOPHUS HE3HIOAEMOCTH W MNpefompene-
JIeHHOCTH rapMOHHUH o0liecTBa ¥ NPUPOMALI, OCHOBaHHAaA Ha paboTax
mouucroe B. Cnunosw u I'. B. JleiiGuupa. Ha Tex e nosupuax
croan u I'. Tereab, He Npu3HaBaBHINGA PeasbHOCTH Yrpo3nl r100ajb-
HOro 3KO0JIOrHYecKoro kpusuca. Bce 3T Teopudm cHocoOcTBOBAJH
Pa3BHUTHIO HeraTHBHOrO MpOLECCa, KOTOPHIA celluac Ha3biBaercd
3IKONOTHUECKUM OTUYXKIEHHEM YeJIOBEKa.

B XVIII—XIX BB. Tpesora 3a cocTOsiHHe NPHUPOABI BO3pacTaer.
B 1820 r. )K. Jlamapk mucaj, uTO Ha3HayeHue 4e€jIOBEKa Kak OH
3axkJlYyaeTcd B TOM, u4TOORl YHHUTOXKHUTb CBOH pOJA, NperBapHTeD-
HO cjles1aB 3eMHOH LWIap HeNpurogHbiM AJd o6utanuda. OxHako paxe
TaKHe De3KHE BHICKA3LIBAHWA, XapaKTepHble 145 TOro BpeMeHH, He
MOTJIM CHepXKaTh GeCcCHCTEMHOTO M TyOHTesBbHOrO BMellaTe/bhCTBa
B NPUPOJHBIE NPOIECCH, XOTA pPE3Y/JbTATH €ro yxe OTDa)KajuCh
H Ha 3KOHOMHKeE, H Ha 3I0pOBbe JI0Aell. Bmecte ¢ TeM B psanxe cTpad
NPUHHMAIOTCA 3aKOHOJATe/bHBlE JTOKYMEHTH MO OXpaHe IOYB H
J1ecCOB, NPOBOAATCA HCC/AENOBaHHUsA, Hanpap/ieHHble Ha NO3HaHHE
NoCJeACTBHH BMelllaTelbcTBa B NDUPOJHble HPOLECCH, HAa pery.u-
pOBaHHe B3aHMOOTHOLIeHuH Mexnay obuectBom u npuponoi. Ocy-
111eCTBAAIOTCA MeDONDUATHA NO OXpaHe OKpyxKalolle#d cpelnl, Oco-
GeHHO B pafloHaX, rje OCKyJeHHe NPHPOAM uPeBaTO IKOHOMHUeC-
KMMH YOBITKaMH.

Tak, B Poccun B 1721 r. yyeHBIl ¥ ynpaBisiomuil cuOUPCKUMA
zasofamMu B. H. Tarumer npoBoguT yHHMKanbHOe MO Maciitabam
KapTHPOBaHHe ypaJbCKHX JIECOB M BHICTyNaeT ¢ MHHIMATHBOH
YIOPANOUYEHHs H PEryJMpPOBaHUA HMX NPOMBILLIEHHBIX pydok. Ilpu
Ilerpe I Obio u3maHo okonao 6Q0 3akOHOB MO OXPaHE NPUPOAH ¢
yUeToM peasibHOCTH M 1ajieKON MNepCneKTHBH. Bosraasubiumit &
1758 r. Teorpaduuecknit nenaprament Axagemuu Hayk M. B. Jlo-
MOHOCOB co3faeT «BoJibHOE 3KOHOMMUECKOE OGILIECTBO K NOOLIPRe-
Huio B Poccun 3eMmnenmenus u crpouTtennctsas. Ero HayuHble pas-
PaGoTK¥ MO B3aUMOCBA3H J1€COB W MOYB, O POJIH KHBBIX OPraHus-
MOB B NPOUCXOXKIEHUH HedTH, yrjed H uepHO3eMa HCNONL3YIOTCHA
B IJiaHax OCBOEHHA 3eMeJih.

B paGorax M. B. JIoMOHOCOBa 3a/I0}KEHH MCTOKH CHHTE3a KO-
JIOTHYECKOro, reorpadHueckoro H reoJIOTHYECKOro HanpabB/i€HHd B
8



€CTeCTBO3HAHHM, YTO BHOBb NMOBTOPAETCS YK€ B Haule BPeMA NPH
(OpPMHDPOBAHHM TAKHX HOBBIX HAYYHbIX HAIPaBJCHMI KaK COLHAMb-
Hasg 3KOJIOrHA, HHXKEHepHas re03KOJOTHA M Np.

IMpombimnennas pesonmonus Ha pybexe XVIII u XIX B., B03-
pocuidit HHTepec oOIecTBa K NPUPOLHOH CPENE, CTHMYJIHUPYEMBLA,
C ONHOH CTODOHM!, NMOJHTHKOH ee Bce GoJee WHPOKOH IKCIAyaTa-
1Y, a ¢ APYrOH, 1IaramMn no €e 3aluTe, BRI3BAJHU NOsBAcHHE 00Jib-
HIOro yuciaa paboT, B KOTOPHX AEJAMHMCh MONKWTKH O060OIMEHHS M
NPOrHo3a pOJH TEXHOTEHHOH JEATENBHOCTH 4YENOBEKA B 3BOJIO-
unu Onoctephi. B csoem tpyme «Kocmoc» A. T'ymGoabar nucana o
rno6anbHOCTH BO3JEHACTBUA Y€JIOBEKA Ha OKpyxkatomuil Mup. Ilox
ausinuem ero ugaein A. oo, I, Mapui, 3. Pekawo u ®. Patueab
O00OCHOBBIBAIOT HEOOXONUMOCTb BBIAEJAEHHS HEKOEro mnpOCTPaHCTBA,
rle npouecchl BO3AEHCTBUA U€JOBEKA Ha CPEAY DPEaNbHO OLLYTHMOL
B 1876 r. 3. PexJiio Bhmenna npeo6pa3yeMoe YeJOBEKOM MPOCTpPaH-
CTBO, Ha3Bap ero reorpaguueckoit cpenoit. B 1886 r. B Poccun Bbl-
xoxut pabora I'. Mapmia ¢ aHajM30M OCHOBHBIX CHJ H CDEJICT3
npeo6pa3oBaHus CpPeabl.

JKOJIOTHYECKHE KOHGMAUKTBI Ha (OHe POCTA TEXHHUECKOTO MO-
ryulectBa 0OLeCTBAa MOPONMIM MHOXKECTBO HayuyHbIX TEuUEHHH 1
pasHorjiacMd B TNPOTHO3e NENbHEHIIMX B3aMMOOTHOUICHHIT uyejoBe-
Ka W npuponabi. Bce eme cuabHbl ObiiM HAacCTPOEHHS] aHTPONOUEH-
TPH3Ma € €ro NMPOTUBODEYHBBIMU MAESMH NOJHOTO W rapMOHHYHOTO
CJAUSHUSI ¢ TIPUPOAOK H B TO 2Ke& BPEMHA HEU3OEKHOCTH SKOJOTHYEC-
KOTO KPH3HCA — «3KOJIOTHUECKOT0 OOHHIAHUSI», 110 BHIPaXKEHHIO
¢pannysckoro uccaeposarenss ®. Cen-Mapxka B ero Tpyme «Co-
nManuzapus npupoaw». Ilosuuusi ero mocjenoBarteseil Xopouo oT-
pa)KeHa B JIO3YHT® «HMINETA HJM 3arpA3HEHHE», MOnyJAAPHOM Cpean
CTOPOHHHKOB aJlaDMUCTCKHUX TEUYCHHH,

OxHuM M3 OCHOBOIOJIOXKHHKOB TEOPHHM KDH3HMCa B OTHOLICHHAX
yenoBexka u npuponwt, I'. Mapm, B kHure «UenoBex m npupoza,
WIH O BJIUAHHM YEJOBEKA HAa HM3MCHEHHE (U3UKO-reorpauueckax
VCJAOBHH nNpHpOAbl», wu3gaHHOH B 1886 r., mHcan, yTo uenOBEX
CAMHIKOM J0Jiro 3a0biBaJg, uTo 3eMJjs JaHa €My IJisd NOJh30BaHUS
ee MAOJaMH, a HE IJA pacTpaThl €e W eule MeHee Aid Oe3paccyn-
HOTO YHHUTOXKEHHA €e npou3soauTefbHOCTH. K coxaneHuto, cnycrs
100 net 3TH cjoBa HE MOTEPANH aKTyaJbHOCTH.

Tlpomnnii Bex XapaxkTepeH KpPaHHHUMH NOSHLMAMH H CTOPOHHH-
KOB HACTYIJIEHHA Ha TNIDUPONY, HAMICAHIMMH CBOE BHIDaKEHHE B
npusniBe O. KoHta K JHKBMpaunu sceil Gecriofie3Holl A NPOMBLLL-
JEHHOrO HCIOJb30BAHHA KH3HH Ha 3EMJE; TaKyl [O3UIHID
. C. Munb Haspaj cyMacHIeCTBHEM Ha IIOYBE PEryJuUpOBaHUA LHU-
BUJIM3ALHUH.

Bopnba KoHuenuuh He ocjabebaer u cerognsi. B 1984 r. xypHan
«®prouepucrs (CIHA) oTBen cBoM CTpPaHHubl [JiS AUCKYCCHH
mexay npodeccopom HManunoiickoro yuusepcurera Jx. CaiitmonoM
M KoHcyJabrantom IJxonoruyeckoro ¢onga CIHA JI. T'paurom. Ilep-
BRIH J0Ka3biBaJ W 3alIMINAJ TE3HUC O HEOTPaHHUEHHOM u300UAUM
OKpyKalomero Mupa. BTOpoll NMpoTHBONOCTABHI €My NECCHMUCTHU-
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yecKHe NMPOrHo3bl Gyayiiero 3eMJd H B3aHMOOTHOLIEHHH OGHIECIBA
co cpenoit. IleccumucTHueckuii anapMusM H «TexXHODOOHS» INOJb-
3yloTcs Gosbliofl nonysApHocTbio Ha 3anane u B CIIA, rue takue
yuenbie xak I'. Keasnep, P. Cenepuc u [I. [lnerr npeackasnipain:
rubesnb uMBHAM3auuH. [HGenp 3Ty, N0 HX MHEHHIO, HeCYT HayKa i
rexHHka HeoroMucr V. Doxenckuit cpaBHRJ UejqoBeKa CO CJENLOM,
KOTOPbIH HHKOI'AA He NOCTHTHET siCHOCTH B NOHHMaHHH OKPYKaloLuis-
ro ero Mupa. Ha Taxkux nosuuusx 3peloT BHBOAH 06 aHTHCOLHAMb-
HOCTH JII0OOFO TEXHHYECKOTO BMeEIlaTeJbCTBA B NPHPOLHBIE MDO-
I1eCCH H HeNPeACKa3yeMOCTH ero KOHeUYHLIX pe3yJibTaToB.

ITuraTesqbHOH cpemoil Ais aqapMHCTCKHX HIEH cayXkar H 1Omy-
JIAPHbIE HaA 3anaje TEOPHH HeH30€XHOCTH TEXHH3alHH MPHPOIH,
3aMeHBl 4aCTH ee KOMIIOHEHTOB HCKYCCTBeHHBIMH cucTeMaMu k-
BecTHRI!t apxurektop JI. KopGiosbe pelllnTesibHO oTBepraj camy
MBICJIb O BO3MOXKHOM MHPHOM COCYIeCTBOBAHHH NPHPOAB H O6Lue-
CTBa, ponoBenys «BpyGaHue», «BrpHI3aHue» B npupony. «Hac crec-
Hser npupoasas cpepa, — nucan JI. KopGiosbe, —c KoTopoit Mbl
6oponuck W GopeMmcs KaxKaplii meHb». HyXKHO cKasaTb, yTo ec.dl!
BIVISieThC B MEKOTOpBle HallW ropojckHe JaHmnadTs, TO BO3HH-
KaeT MBICAbL O TOM, 4TO Jio3yHr# JI. Kop6rosbe HalK BOMJGIIEHHE.

B 1o e BpeMs Kak anbTepHATHBY TaKOH MO3HIHH MOXKHO pac-
CMaTpuBaTh Te3HC O HeOOXONMMOCTH YCTAHOBJEHHS I[PeJe]oB B
pPa3BHTHH HAy4YHO-TEXHHUECKOFO IIporpecca, INpeKkpamieHHH pocra
Hacesenusi, HanbGosnee nonHo obGocHoBanHBIH B Kuure . Menoysa
«Ilpeneant pocra».

JlnanekTHKO-MaTepHANUCTHYECKOE TIOHHMaHHe B3aHMOOTHOLIe-
HHil YesoBeka C NPHPOAOH oTpaxeHOo B TpyAax K. Mapkca, ©. Ou-
reabca u B. Y. Jlenuna.

B paGore «/lnanektnka npupoab» @®. JHrenbc NpHBOAUT sApKIe
OpUMepHl NPHPOAOPA3PYIUHTENbHOH JAesTeNIbHOCTH 4esoBexa, 10
HepasyMHOro xo3sficTBoBaHuA Ha 3eMye. B To ke BpeMs B OCHOBe
MapPKCHCTCKO-JIEHHHCKON KOHLENUHH B3aHMOOTHOWIEHHs ofLiecTsa
H OPHPOABI JIeXKHT Te3uc HX exuHcTsa. O «ToXZecTBe» NMPUPOABI Y
yesopeka ropopurcs B pabore K. Mapkca u @. Durenanca «He-
MellKas HAeOJOrHs», a NPOTHBOIOCTaBJeHHe Ye/0BeKa H MPHPOIH
Ha3BaHO UMH GeCcCMBbIC/AeHHBIM.

Henasune pensinun o Kpynsbix nobefax Haj NpHponoH, cBsA3aH-
HBIX C KPynmHOMAcCIUTAGHBIMH TFHAPOTEXHHYECKHMH MepPONpHATHAMH
HIH NPOEKTaMH MeJHOpalMH pErHoHOB, 3acCTaBASIOT BCIOMHHTD
npenoctepekensss ®. JHrennpca or o6onbLUICHHA NoGegaMu Hal MpH-
pomoii: «3a KaXknaylo Takywo nobeny oda Ham Mcrur. Kaxpaas Hu3
3THX no6el HMeeT, NpaBjia, B NepPBYI0 Ouepelb Te NOCAENCTBHS, Ha
KOTOpble Mbl pPacCUHTBHIBAJAH, HO BG BTOPYIO H TPeThbld ouepejgb COB-
ceM Jpyrue, HelpeaBHIEHHbIE NOCJAEACTBHS, KOTOpble OYeHb 4acTo
YHHUTOXKAIOT 3HAYEHHE MePBHX» L.

B ocHoBe MHOrHx OLWIHGOK KOJOFHYeCKOrO NPOrHO3HPOBaHHudA Je-
JKHT He3HanMe 3akodoB npuponn. B. I Jlennn nucan: «..nmoka Ml

! Mapke K, 3neeasc @ Cobp cou, T. 20, ¢ 495.
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He 3HaeM 3aKOHa MPHPOABI, OH, CYLIECTBYA H JAeHCTBYS MOMUMO,
BHE HAlIero MO3HaHHA, AenaeT Hac pabaMu «cJenoii HeoGXOIUMOC-
TH». Pas Mbl y3HaliW 3TOT 3aKOH...— MBI FOCHOfAa MPHPOABI» L.

B nosHaHHH 3aKOHOB 3BOJIIOIIMH OKPYXKAIOLWEro MHpa, €ro CBS-
3H € CO3/laBaeMoil YeJOBEKOM HCKYCCTBEHHOH CPeIOH HCKJIAIUHTENb-
Has 3acayra npunapnexut B. M. Bepuanckomy, xoropniil cosaaa
yueniic o GHocepe. I1a 060NOUKAa 3eMmJ/H, BIEPBbie BhIJeNeHHAs
3. 3woccom B 1875 r., B Tcuenue noutu 40 JieT He NpuBAEKaaa BHHU-
manus yuyennix. M auws B 1920-x rr. B. Y. Bepunaackuii pgan ed
rayOoKylo HayvyHyI0 TPakTOBKY, BblJenss OHocdepy Kak KoabiGenb
yejoBeyecTBa, PaspuBas yueHue o Guocdepe, OH comocTaBaseT Je-
SATeJbHOCTD YeJIOBeKa Ha 3eMJie C reoJIOTHYeCKOH CHJOH, CcriocoBHOH
H K CO3HJAAHHIO, H K paspylleHHio. HenoBex, CTaBlInii KpynHelllel
reoIOFHYecKofl cusiofl, GopMHPYyeT HOBOE MO CBOMM KauecTBam Ipo-
CTPAHCTBO, i€ NPHPOAHBIE CHJBl NOAYMHAIOTCSA TexHHKe, 3aKOHO-
MepHOCTb (GOPMHPOBAHHA HOBLIX B3aHMMOOTHOLIEHH{I 4eJOBeKa I
cpeanl packpuiBaercss B, M. BepHajackum B ero yueHuu o Hoocie-
pe. Yke Ha CKJOHE JleT OH NHCcaJ O WHPOKHX TBOPYECKHX BO3MOXK-
HOCTAX 4YeJOBeKa B [ese NpeoOpasoBaHHs TNPHPOAH ¢ FriayGoKoH
Bepoil B MPOTpeCCHBHOE HAYako 3TOro mpeoGpa3oBaHuUf.

Hpen B. H. Bepuaugckoro mnoayuuin pasBuTHe B TPpyHAax
A. E. ®epcmana, b. b. oawuosa, I'. ®. Xuapme, A. H. [le-
peabmana, A. JI. duwuna, A. B. Cugopenko, E. M. CepreeBa u np.

bopnb6a upei xopollo BHAHA B aJbTePHATHBHOCTH COBPEMEHHBIX
NPOTHO30B PasBUTHA NpHpoxnl H oblecta. Ilo3uuuu CoBETCKHX
yueHbIX B 3TOM BONpOCe Tak:Ke He OoAHO3HAauHn. Ho B HX ocHOBe
BCerjla JexHT Bepa B Pa3yM 4eJOBEKAa H CHJY HayKH.

Henbast He BcnomMuuTh cioBa @. DHreanca 0 TOM, 4TO «...KHBOT-
HOe TOJbKO HOAb3YeTCA BHElIHeH NMPHPOJAOH MW NMPOU3BOAUT B HEH H3-
MEHEHHS NMPOCTO B CHJIy CBOEro NPHCYTCTBHS; YeJIOBEK K€ BHOCH-
VBIMH UM H3MEHEeHHSIMH 3aCTaBJsieT ee CAYXHUTb CBOHUM LeAsIM, 20C-
nodcréyer nan Heii»2, CyTb TaKOFO «TOCMOJACTBA» pacKphiTa B pa-
6ote ®. Durennca «AntH-dopunr» rze on rooput: «He B B00O-
pakaeMoil He3aBHCHMOCTH OT 3AKOHOB NpPHPOALI 3aKA004aeTcsl CBO-
601a, a B MO3HAHHH 3THX 3aKOHOB H B OCHOBAHHOK Ha 3TOM 3HAaHHH
BO3MOXHOCTH NJIAHOMEPHO 3aCTAaBJATh 3aKOHBI NPUPOABI JEeHCTBO-
RATb IS ONpelNeJeHHLIX Leneil» 3. dTa Mpicib pa3pepHyra B «/lua-
JIEKTHKE MPHPOALI»: «...)aKThl HANOMHHAIOT HAM O TOM, YTO MHI
OTHIO[b HE BJaCTByeM HajA NMPHPOMOH TakK, KAk 3aBoeBaTejb BJIAcCT-
ByeT Haj 4yKHM HapoJOM, He BJACTBYeM HaJ HeH TaK, Kak KTO-
AM00 HAXONSLIMACSH BHE TNPHUPOABI,— YTO MBI, HAaoGOPOT, Halled
N70TbI0, KPOBBIO H MO3rOM INPHHAIJIEXKHM €H H HaXOAHMCHl BHYTPH
ee, UTO BCEe Hallle TOCIOACTBO HAJ Hefl COCTOMT B TOM, YTO MBbl, B
OTJIHUHE OT BCEX JPYFHX CYIIeCTB, yMeeM INO3HaBaTb €€ 3aKOHbI M
NPaBuJbHO HX NPUMEHsATb» . ToUHee CKa3aTh HEJb3d.

V Jlenuw B H Tlonu. cobp. cou., T. 18, c. 198.

2 Mapke K, Suneensc D. Cobp cou., T. 20, c. 495.
3 Tam xe, c. 116

4 Tam xe, c. 496,
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TlpusbiBH K «HyJeBOMy DOCTY» reXHHYECKHX NpeoGpasoBaHwil, k
JNOCTHAKEHHIO ¢MHDOBOTO DPaBHOBECHSI» M BO3BpaTry MepBO3JaHHOM
OpHPOIbI He OCTAHOBAT NpeobpasoBanus cpenn. B tpysnax B. T. Me
wepakosa, 3. M. Copono, H. H. Mouceesa, M. T. ®posnoBa
A. A. TopenoBa u Ipyrux B3aHMOOTHOUIEHHsI Y€JOBEKAa H INPUPOLLI
paccMaTpHBalOTCsl KaK Ko3BoJwouusl. JIlo6oi 1pyroi myTh Bejer K
3KOJIOrHuecKoil Karacrpogde.

Hper npouecc 3K0.10rH3anuii NpakTHYeCKH BCeX HAy4HBIX Ham-
paBienuil. I'eoslorHs nepe:XKHBaeT CJOKHBIA NepHOx JOMKH YyCTO-
SIBUIAXCSI CTEPCOTHIIOB H CTAHOBJCHHS HOBBIX 3ajay, pelleHHe KO-
TOpHX TpeGyeT 3HAaHHJ 3aKOHOB B3aHMOOTHOUIeHHS AHTOCGephl €
JApPYruMH reocepamu, B TOM uucie ¢ TexHochepoi. [lo eyru peun
uner o .pOpMHPOBAHHH HOBOFO HaNpaBJeHHs — HHXKeHepHOH reo-
9KOJIOTHH,

IMpoTuBOpeuHst Mexay Bo3pacraloueil TeXHHYeCKOH MOLIbIO Yye-
JioBeKa, MaciuTa6aMH ee HCIOJb30BaHUs H CIOCOOHOCTbIO MPHPOILLE
K ajanTtanid B HOBHIX YCJOBHSIX TeXHOFEHHOFO IlpeccHHra npuoépe-
JiH 0co6ylo ocTpoTy BO BTOPO# noJioBuHe XX B., UTO NPOSIBHJIOCH B
BO3HUKHOBEHHH [€JIOF0 PsAfa KPU3HCHBIX 3KOJNIOTHUECKHX CHTYallil,
Ge3ynepxKHOM pOCTe 3arpsi3HeHHs] MOA3EMHBIX H IIOBEPXHOCTHBHIX
BOJl, H3MeHeHUsX KJIHMAaTa H paspylleHHs NOYBEHHOro CJOs.

YyBcTBO TpeBOord 3a majbHeidwyio cyab0y NPHPOAnI M O6WECT-
Ba, OCO3HaHHe HX €JHHCTBA ¥ B3aHMO3ABHCHMOCTH BBIJIBHHYJH B
PANL KH3HEHHO BaXHBIX NPOGJeMy H3YYEHHS W KOHTpPOJs IIpolec-
COB H3MEeHeHHa cpelbl [Js NPOTHO3HPOBAHHS H YIpaBJeHHs HMH.
HoBble upen, cMeHa NpHHIHUNOB Halllero OTHOLIGHHsI K MpUpone 3a-
TPOHYJIM BCe eCTeCTBeHHble HayKH, a B FeOJIOTHH [IpHBeJHd K Bblle-
JICHHIO HOBOTO HAaNpaBJeHHS, B OCHOBY KOTOPOTO ObIO 3a/0XKEHO
CHCTE€MHOe H3yuyeHHe B3aHMOJEHCTBHS FeOJIOTHYeCKOH cpenabl C ApY-
THMH CpelaMH — [IOBepXHOCTHOH ruiapocdepol, arMmocdepoil, Guo-
cepoli, a TakKe ¢ COIHO- U TexHochepoH.

HoBoe HanpaB/ieHHWe Mbl npejpjaraeM HasBaTb HHXKeHepHOH
reoskoJOruen. 3To Ha3paHHe XOpOLIO OTpaxaer 3ajayu Hali-
paBJieHHusi — H3yueHHe TreoJOrHYeCKOro MpOCTpaHCTBa Kak Cpelbl
O0HTaHHsl U €€ HHXKEHEePHOro npeobpasoBaHus —H He NPOTHBOPE-
YHT NPUHIANAM FeOJOrHYeCKOro MoAXoJa K NO3HaHHIO MHPA U TeO-
peTHUECKHM OCHOBAM COLHANBbHOH 3KOJNIOTHH KaK MEKAHCUHUIIHHAp-
HOHl HayKH O B3aMMOOTHOLIEHHH OCLIECTBA C OKpy:Kalomed cpelo.

BepxHue ropusoHThl JAHTOC(EpEl C MOJHBIM OCHOBaHHEM MOTYT
paccMaTpHBAaTbCs B KAaueCTBE reOJIOTHYECKOH Cpelbl Ku3HeJesTesh-
HOCTH 4YeJIOBeKa, H3MEeHeHHe COCTaBa H KayecTBa KOTOPOH 3aMeTHO
CKa3bIBAeTCsl Ha KOJOrHYeCKoH 06CTaHOBKe MHOIHX PerdoHoB. Eric
B 1980 r. A. B. Cumopenko npenynpexpaan, uTO MBI Bce OOJblle
BTOpraeMcsi B 3eMHble Hepa, H pe3yabTaTbhi 3TOFrO BMellaTe/IbCTBA
4yacTto TpylHee HCNPaBHTb, 4yeM H30aBHTbCs OT 3arpsi3HeHHst BONBI
M BG3AyXa WM NPeJOTBPATHTbL THOesb OTHebHBIX BHIOB *KHBOT-
HBbIX, DTO npejncKasanHe HauHHaeT cObIBATHCS.

CoBpeMeHHasi 3KOJIOTH3auusi HayKH MpuBeda K (OPMHPGBAHHIO
TaKOro MeXIHCHHUIVIHHAPHOIG KOMILIeKCa OTPac/eBbiX HAYYHHX Ha-

12



TpaB/ieHHH, B KOTOPOM TeCHO MepensieTeHh MNPOG/AeMBl 3KOMOMHh,
COLUIOJNIOTHH, QHAOCOPHN H TAKHX €CTeCTBEHHBIX HAayK KAK FeOJiOrHs,
OHoJorns, reorpadus H ap.

C navana 1980-x rr. 370 HanpapJeHHe, er0 TepPMHUHOMOIHUECKAA
6a3a, HayyHO-METONHYECKHe OCHOBHI M KPYT pelllaeMbix 3ajay CTa-
JIN NIpeJMeTOM NPHCTAALHOrO HHTepeca reoJOroB, nesTeNbHOCTh KO-
TOPBIX TaK HJAH HHAYe cBH3aHa C H3yuyeHHeM M [IPOrHO3HPOBaHHU-
€M [MOC/NeACTBHH HHKEHepHO-XO3sIHCTBEHHON NESTeabHOCTH 4YeJo-
BeKa.

Cama MBICAb O BBHAeNCHHH HOBOH OTPAcAH TeoJOrHH, H3yua-
10WEH TEXHOreRHbIe H3MEeHeHHA OKpYyXalotelt cpeasl, He noBa. Tax,
eme B Havajge 1960-x rr. M. I1. KupHuenko nucan, 4to reosorusi
H3 paspsila Hayk, INO3HAOWHUX MHP, JOJXKHA MepeATH B paspsi
Hayk ero naMessiomuXx. [losgnee M. B. KpyTh, cunrapiumili Heus-
GeXHbIM BblJl€IeHHe HOBOrO FeoJIOrH4eCcKOro HalpaBJjeHHs, Mpeio-
XKHJ Ha3BaTb €ro reodxonoredl, CXOAHYI0O [O3HIHIO OTCTaHBas
A. B. CunopeHko, BHIeASBIIMA B KayecTBe HOBOFO HANpaBJeHHS,
H3y4Yaollero re0JIOTHYeCKHe MOCAEINCTBHS XO3SHCTBEHHOH JesiTesib-
HOCTH 4Ye.10BeKa, «TeXHHYeCKylo reosorHio». B nacrtosimee Bpems
3TO HampaBJeHHe MPOXONUT 3TAN MeTOHOJNOFHYECKOrO CTaHOBJIEHHA.
[pumeponm moryT cayxurtb paspaborku I'. JI. Kodda no reosko-
JIOTHYECKHM NpO6IeMaM npy U3BICKAHHAX U NPOEKTHPOBAHHU COOPY-
2KEHHH.

M3 Bcex Hayk reoJlorHYeckoro IHkJaAa HauboJiee NOJrOTOBJeHA
K H3YYeHHIO TEXHOTEHHBIX M3MeHeHH# FeOJIOTHUECKOH cpejbl HHXKe-
HepHas reonorus, kotopylo E. M. CepreeB paccMaTpuBaer kak
4yaCTb HaykH o Hoocdepe [29, 30]. C 3TuM BHOJHE COrJIacyercs
nosuuus I'. K. Bongapuka, cuurapomero, 4to HeT Apyroli HayKH reo-
JIOTHUECKOTO LHK/JA, KpoMe HHXKeHepHOH ((PH3HUeCKOH) TreoJOrHIl,
«NPOAYKTOM» KOTOPO#l Obia Gbl HHpOpPMAUHS 06 H3MEeHEHHH COC-
TOSHHS TeO0JOTHUeCKOH cpesnbl B pe3y/bTaTe ee B3auMOAEfCTBHS ¢
TIPOSIBJICHHSIMH XO03SiHCTReHHOM mesitenbHocTd [1].

Haxonen, E. M. Ceprees npsiMo onpesensieT HHKeHepHYIO reo-
JIOTHIO KaK HayKy O TeoJIorHuecKoil cpeje, €e pandoHaAbHOM HC-
nonb3oBanud U oxpase [30]. IlpocsiendB HCTOPHIO  CTAHOBJEHI
HHXKEeHeDHO! reOJIOTHH ¢ MoMeHTa ee 3apoxueHus, E. M. Ceprees
u B. T. TpodumoB ee coppemeHHblil 3Tan CBS3HBAKT ¢ HOBOH MPOJ-
JeMoll — paiioHaAbHHM HCIONb30BaHHeM H OXpaHOM [eoJIorHyec-
ko#t cpensl [34]. Hayunoit u Meromnueckoil 6asoii /i pasBHTHS
3TOr0 HampasJeHus cayxat Tpyas @, I1. Casapenckoro, I H. Ka-
menckoro, M. B. Honosa, B. A. [puknonckoro, H. B. Konomenc-
rxoro, Il. H. Ilamwokona, I1. &. IllisenoBa, I'. C. 3omorapesa,
J1. 1. Benoro u MHOTHX ApPYrHX yyeHBIX, BHECLIHX GOJbLIOH BKIAK
B TeOPHI0 M TNPAKTHKY H3y4yeHHs HHKeHepPHO-FeoJOFHUeCKHX Mpo-
11€CCOB, BO3HHKAWIUMX B pe3ynbTaTe HHIKEHePHO-XO35HCTBEHHHIX
npeoGpa3oBanHil NPUPORHO# cpepbl. CTaHOBAEHHI0O HOBOIO Hampan-
JICHHSl TeOJOFHYeCKHX HCCJAeOBaHHH NOMOramT ¢yHaaMeHTajbHble
pa3paGoOTKH B 00JaCTH yueHHs O reosornyeckoil cpene E. M. Cep-
reesa, ®. B. Koraosa, I'. K. Bounapuka u ap.
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[eoskonornyeckoe Hanpas/ieHHe pPa3BHBAeTCs H 3a Py6eKOM.
C navaaa 1970-x rr. B reosornueckon autepatype CHIA Bce wauge
BCTPeYaeTCsl TEPMHH «FeOJIOTHS OKDPysKaloliedl cpeapi», NOJ KOTOPhIt
NIOHUMAeTCsl H3yuyeHHe TeoNIOrMYeCKHX, THIPOreOJIOTHYeCKHX M FH.L-
POJIOTHYECKHX (aKTOPOB KaK KOMIIOHEHTOB OKpyXKalowei Ccpemtl.
[TpoBoauMoe nnst 3THX Henell KapTHPOBaHHe GBLIO HA3BAHO FeOMNpH-
ponubiM. Conep:kanue paspaloOTaHHBIX A 3THX redell Npoekros
BHIXOJHT 38 PaMKH COOCTBEHHO HHIKEHEPHO-T€ONOrHUECKHX HCC.I(-
ndoBanuii. Tak, npoekT reonpupoOAHOTO KapTHPOBAHHSI TEPPHTOPif,
npuaerawomeii x 3anuBy Can-®paHuucko, npeaycMaTpHBaeT coc-
TaBJleHHe TeOJIOTHYEeCKHX, FHAPOTeOJOTHYECKHX, TeOJHHaMHYECKHY
(cTaOU/ABHOCTH  CKJIOHOB, 3PO3HOHHBIX IIPOIECCOB, ceficMHYeCcKOil
AaKTHBHOCTH) KapT, a TaKXe KapT TBEPIOro CTOKa, OCeAaHHsl 32M-
HOH MOBEPXHOCTH, pacnpejienieHHsi OCAaJKOB HaJ BoJaMH 3aJfBa,
H3MEHEeHHs XHMHYECKOro COCTaBa BOJA H CTeleHH 3arpsisHeHHs L.-
JoemoB u 1p. Ilo MHeHHIO aBTOpPOB NpOeKTa, TakKoil COCTaB Kapt
NOMOXKET Jyyllle coyeTaTh IJiaHbl Pa3sBHTHS ropoja ¢ OXPaHOMN Npu-
ponHO# cpellbl H MOBLICHT KaueCTBO NPOrHO3a BAHSIHHS I'PajoCTPOH-
TeNbCTBA Ha COCTOsIHHE 3a/HBa.

B 1980 r. 'enepanbhast accambaesi MexayHaponHoi accoliua-
UHH HHKeHepos-reosoroB (MAUI) npunsana [dekaapanuio MAUT
06 y4yaCTHH B pellleHHH npobseM OKpyXKalomeHd Cpeibl, B Texcre
KOTOpOil B KauecTBe Ba’KHEHLIEro NOJNOKEHHA NpejaJaraercss obpa-
THTb BHHMaHHe BCeX CIe[HaJHCTOB, paboTalUX B HHXKEHEPHO1
FeOJIOTHH M CMeXKHBIX HAyKax, Ha HeOOXOJHUMOCTb YUYHTBIBATb it
[IPOEKTHPOBAHHH H CTPOHTEJNbCTBE JIOOBIX COOPYXKeHHH He TOJAbKO
X HajeXHOCTb H 3KOHOMHYHOCTb, HO B pPaBHOH CTeleHH W BOI-
pochl OXpaHbl M PpanMOHAJbHOTO HCIOJAL30BAHHS OKpyKaloe#
cpeabl.

Bonpoce oxpaHbl reosloTHYecKO#l cpelbl 06CYXKAAAHCh Ha Cre-
nuanbHOM cuMnosuyMe, cocrtosiBuemcss B I[THP s 1979 r. Cranos-
JieHHe HOBOTO HalpaBJeHHSI — IeoJIOTHH OKpy:Kaloulei cpembl —
sakpensieno XXVI Teonornyeckum Konurpeccom. PaGorthi mocael-
uux Jet . Pan6pyx-Xonna, [. ycrepa, B. Japmana u M. Aphy
CBHAETENbLCTBYIOT O pacTyHieM HHTepece K o6cykKpgaeMoii npobaeme
B CHIA, Benuko6purtanun, ®@paunuu u OPI. Metononornueckue
aCMeKThl TreOJIOTHH OKpyxXKalowefl cpenbl, NpAMepbl PAaKTHYECKOH
pealH3auHd KOHuENIHH OXPaHbl I'eOJOrHUECKON Cpejibl H3JI0KEHH B
pa6orax M. Maryan (UCCP) u B. Kosanbckoro (ITHP).

Hsyuenre npoueccoB, NMPOHCXOAAIIHX B BEPXHHX FOPHU3OHTAX
Jautocdepbl B CBA3H C HHKEHEPHOH AesTeNIbHOCTbIO YeJOBeKa, TPi-
IUIIHOHHO CYHTaercs IMIaBHOH HaydyHOH 3ajauell HHKeHePHOH reoJso-
rad. OIHAaKO TeOpeTHYeCKHe H NpaKTHYECKHe HC/NefOBaHHs B 3TOM
o6nacTH HanpapjieHbl INIaBHHM 06pa3OM Ha H3yueHHe BJHSIHPS
reoJIOrH4ecKoll cpeibl Ha YCTOHUHBOCTb HHXKEHEPHBIX COOPYKEHHH.
OGpatuble CBsisH B 3TOH CHCTeMe, T. €. H3MEHEHHsl TeOJOrHYecKoi
cpejbl, Bbl3blBaeMbleé Pa3sHOOGPa3HON HHXKeHePHOH IesTebHOCTbIO,
H3yueHbl 3HAYHUTE/ILHO XYIKe, NMOCKONbKY MO3HAHHIO HX JO0JFoe BpE-
Msl He yIeasyloch JOJKHOFO BHHMaHHA.
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Bce TpynHocTH HCClenoBaHHsi TaKHX OGpaTHBIX cBsAsell oGyc-
JIOBJIEHbI CJIOMKHOCTBIO CTPOEHHsI TeOJOTHUECKOH cpeiibl H PasHOO06-
pasHeM CpeICTB BO3JeiCTBUs 4esJOBeKa Ha Hee, cJabo#l u3vue!l-
HOCTBIO 3HEPTeTHYEeCKHX CBsi3ell reoJIOTHUYECKOil Cpelbi, paccMaTph-
BAeMOIil B KayecTBe CHCTeMBl, 31eCb MpHIeTCHd MPHBJEUb BCE COb-
peMCHHbie METOJbl TeOJIOTHH M CMeXHbIX Hayk, a Takke Becb al-
napaT CHCTeMHOro aHmanHsa. B 3ToM cayuae reosnoruuecxas cpena
paccMaTpUBaeTCs Kax CJAOXKHeilllas NOJHUCHCTeMa cO CBoefi Hepap-
XHEH 3JIeMeHTapHbIX CHCTeM-COCTaBJSIONHX HAH HX COBOKYMHOCTE!.
[lo cytn nena uHXKeHepHas reoJOTHs H3ydyaeT HeKylo yacTb Guo-
cdepbl ¢ mpoueccaMH, NPOHCXONSILIAMH B reoJorudyeckoii cpepe. B
CBOEH MPAaxTHYeCKOH [esiTelbHOCTH MBI yaiie BCEro OrpaHu4YHBaeM-
cs GoJiee NPOCTON KOHCTPYKuHell B BHIe CHCTeMBI «OOBEKTH TeX-
Hoc(epsl — reojioruueckas cpefia». [lo cymectBy B 3ToM caydae
peub HAET O NPHPOJHO-TeXHHYECKHX CHCTeMaX (NpHPOXHO-TeXHO-
1CHHBIX HJH NPHPOJHO-FeoTeXHOreHHbIX). Bo3MoXKHO, uTO 31ech Mo-
Joures 6Bl H TePMHH «FeOCHCTeMbl», HO OH (oJiee UeTBepTH BeKa
HCNOAb3yercsa nJsi o003HAu€HUS acconuanuu reorpaduyeckux 00b-
extoB. Mimenno tak Tpaxrosaa ero B. B. Couasa, paspaGorapiuuii
NOJOXKEeHHe O FeOCHCTeMax W Pa3BHBLUHI ero B yyeHHe O reorpa-
{hHYeCKUX CHCTEMaX.

MBbl HCNONB3yeM MOHsATHE «FeOCHCTEMAa» ¢ MO3HLHI HHKeHepHOU
re03KOJOTHH W BKJIIOYae€M B Hero reoJIOTHYECKYIO cpelly B KauecTBe
OCHOBbBl H KOHTaKTHPYIOIHE C Hel KOMIIOHEHThl BHELIHHX cpel.
lTocnennee cOmHKaeT CMBICJAOBOE COJEp:KaHHe TepPMHHA, HCMOJb-
3yeMmoro B Hailefi pabore u B paborax B. b. Couasnl, I'. Knyre u
P. Jlanre, I'. C. Makynuna, A. A. Kpayxkauca u ap.

B npupoano-rexunueckux cucreMax (IITC) reosnoruueckas cpe-
Jla MOXKeT paccCMaTpHBarbCsi M OTHEJbHO, B KaueCTBe MOICHCTEMBL,
3ajaua HHKEHepHOH TeO3KOJOTHH 3aKAI0Uaercst B H3yueHHH Mocae]-
CIBHH, K KOTOPHIM NPHBOJAT H3MEeHEeHHs OKpy:xKalomedl (BHelIHeil)
cpelbl B 3TOH MOACHCTEME, U 0O6paTHON NMpPOGJEMBI: KaK CKa3biBalOT-
csl U3MEHeHHs B TeOJIOTHUeCcKOii cpeje Ha CBOHCTBAX H NOBeJeHHI
BHELIHHX Cpell, B TOM YHCJe HCKYCCTBeHHbIX. PellleHHlo 3TO# 3ana-
Yy MOAYHHEH BHIOOP CHCTEMHBIX NMapaMeTpPOB, OLEHKa HX CTPYKTY-
pH U NOBeJeHHs.

I'eonoruyeckas cpena, Kax U BCe reoJOTHUecKHe OOBEKTH, Npen-
CTABAAIT COGOH HUHAMHUYECKYHO CHCTeMYy; [Jsi MO3HaHHs1 3aKOHO-
MepHOCTell ee MOBeJeHHS upe3BbiYalHO Ba)XHO BBLIACHHTH OTHOMIe-
HHe CHCTeMHB K BpeMeHHOMy daxropy. BpeMennas sxcrpanoasuus
MOBeJIeHHA CHCTeMbl, T. €. MPOrHo3 ee GYHKUHOHHPOBAHHS, — OJHA
H3 T/1aBHBIX 3a71a4 HH}KeHEepHOH reoJIOTHH M TpexKJe BCEero TOro e
HanpasJeHHs, KOTOPOe H3ydaeT B3aNMOJeHCTBHe Te0JIOTHUeCKOH cpe-
JIbl ¢ BHEIUHHMH cpefaMu (B TOM uucae ¢ texHocdepod).

OueHka COCTOSIHHSI NPHPOJHO-TeXHHUECKOH TeOCHCTEMBI M IPOr-
HO3 ee pa3BUTHS TpeOyer BhiACHEHHS 3aKOHOMepHOCTell ee HCTOPH-
KO-reoJjioruueckoro  pasBUTusi. [103TOMy mpu cHCTEMHOM aHaJH3e
GoJblIoe BHHMAaHHe YAeJeTCs PeTpPOCNeKTHBHOMY acIeKTy Hccae-
JOBaHHH U MOCTPOEHHIO PETPOCHEKTHBHBIX MojeJeil.
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leonoruyeckas cpena — OTKpbITash CHCTEMA, NOCTOSIHHO B3aHMO-
neiicteyomas (Macco- U 3Heproo6MeH) ¢ BHeEWIHUMW cpepamu. B
pe3yJbTaTe 3TOT0 B3aHMOJEHCTBHSl NPOHCXONHT H3MeHeHHe CBOHCI3
H MOBEJEHHUsS TeOJIOTHYEeCKOH Cpelbl, KOTOpOe, B YacCTHOCTH, NpI B3a-
HMOJEHCTBHH € HMCKYCCTBeHHOH cpeloli (TexHocdepofl) NpHUBOAUT
K TpaHCpOpManu¥ NPHPOAHBIX TeOJOTHYECKHX H BO3HHKHOBEHHIO
TeXHOTeHHBIX NPOLEeCcCOB. DTH NMPeJCTaBJeHHsl JOCTaTOUHO YETKO H3-
aoxenbl I'. K. Bounapukom. Ho ero cxema B3aumopmeiicTBus npi-
MOBEPXHOCTHON 4YacCTH TeoJIOTHUECKON Cpeldbl C ApPYruUMIl cpeXaMi
He yuHThIBaeT TexHocdepy, ee oco0yl0 pOib B 3TOM B3alMOIeilcT-
BHH, 4TO NPOTHBOPEYHT NpeliaraeMoll HHXKeHePHO-Te03KOoJNornyec-
KOH KOHIENIHH H3yueHHS NMPHPOAHOH cpelbl HJH uyacTu ee. Ta e
KOHIeNHA TpeOyeT pacUIMPeHHsi Kpyra H3yuaeMBlX NPOLECCOB MO
CPaBHEHHIO C HHXKeHePHOH reoJWHaMHKOI H NpexAe BCEro 3a Cuer
BKJIOUeHHS NPOeCcCOB NMOATONEEHHS H 3arps3HeHust cpelbl, a Tah-
K€ KOMIJeKCa IpOLecCOB, BbI3BAHHBIX HHIKEeHEPHO-X03f{ICTBEHHO
JefTeIbHOCTBIO YeJioBeKa.

HHKeHePHO-Te0IKONOTHUECKHEe HCC/IeJOBAHHS JOJIKHBI BeCTHCIH>
C pa3iHYHOH CTemeHbId JeTaJbHOCTH, OTBevalomiell passIYHBIM
maciwiTa6am KaprorpagupoBaHHsl. IDTH MacWITaOe  ONpeNensIoTCsT
leIeBHIM Ha3HayeHHeM pabor (06GOCHOBaHHe reHepasibHBIX CXeM
Pa3BUTHS HaPOAHOrO X035{CTBa CTpaHbl (HJAH OTAENbHBIX €e peru-
OHOB) HJH CXeM pafioHHOH NJIAHNPOBKH, TeHepa/ibHbiX NJAHOB pas-
BHTHS TOPOJAOB H NPOMBIILJIEHHBIX Y3JI0B HJH OTAeAbHBIX MPOMBILI-
JeHHBIX 00beKTOB U T. A.). llenn u macwitabbl  uccaegoBaHuil 3o
MHOTOM oONpenensiloT BHGOP CHCTEMHBIX 3J€MEHTOB, IETaJIbHOCT)
aHa/JH3a HX XapakTepHCTHK H ¢yHKIHI B paccMaTpuBaeMoll CHCTe-
Me, a TaKXke MeTOIbl M3ydeHUSl KaK CaMHX 3THX 3JeMeHTOB (rop-
Hble MOPOJHL, MOA3eMHble W NMOBEPXHOCTHbIe BOABI, penbed, OHOTa,
00BbeKTH TexHOC(hephl, dH3uYeCKHe NMoJA), TaK H HX 3IHepreTHdec-
KHX CBfAi3efl.

TpeboBanua kK HHGOpMANHH, OLEHKAM H NPaKTHYECKHM peKO-
MeHJAIHAM Ha Pa3NHYHBIX YPOBHAX JNeTaNH3aAUHH HHXKEHEPHO-Te0J0-
THYeCKOro H THApOreoJOrHyecKoro KapTorpadHpoBaHHsa COAepKat-
Cfl B Pas’JIMYHOrO poja MeTOAMYECKHX PeKOMeHAAanHsiX ¥ HOpMAaTHB-
HBIX JOKYMeHTax. B uacTHOCTH, MpHMEHHTeJbHO K pelLIeHHIO THIPO-
reoIOTHYeCKUX 3ajgau oHu paccmartpuBaanck M. C. IlawkoBekuw,

B pa6orte, nocBsimeHHO! npoGieMe HHXKEHEPHOH 3amUThl 06 b-
€KTOB TexHochephl OT onacHbIX reojoruueckux npopeccos, I'. C. 30-
JoTapeB npejJaraeT BHACIATb TPH yPOBHA  JeTaJH3anHH TaKHX
o60CcHOBaHHI, CooTBeTCTBYIOmMUe MacwitabaMm 1 : 200 000—1 : 500 003
(npu T2O paiionnoit nnanuposku), 1:100000 (na craguu mpoek-
Ta paiioHHoN mjaHupoBKH) H 1:5000—1 : 25000 (npu meranusa-
MM CHTyapHH) ¢ HCHOJb3OBaHHeM Bpe3oK. Bce atu paspaGorku i
TpeGoBaHusi GblJIM y4YTeHBl NPH OOOCHOBAHHH HHXKeHepHO-Ieo3IKOJIO-
THYeCKOro KapTorpagupoBaHHs.

PeruonaJsbHble HCCMeJOBAaHUS H KapTorpadupoBaHue HHXKe-
HEPHO-T€O3KOJOTHYECKOH CHTYalHH KPYNHBIX NPOMBILIJIEHHBIX pe-
THOHOB 1eJecooGpasro Bectn B Mmacwmrabe 1 : 200 000, pomyckaroi-
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csl u Gonee MeJkHe MacluTabbi. OHH  ocyuiecTBASIOTCS Ha OGase
uMetomefics HHGopMalUHH O COCTOSIHHM IeOJOrHUYecKoll cpeibl H Ha-
rpy3kax Ha Hee ¢ JOMNOJHHTEJNbHLIM H3yueHHEM peasIbHbIX YCJHOBHIl.
[TporHosnbie NOCTpoeHHs OCHOBBIBAIOTCS Ha ONbITE H3Y4YEHHS INOC-
JeICTBHH B3aHUMOJeHCTBHSI TeoCHCTeM H OGBEKTOB TexHochephl &
CXOAHBIX YCJHOBHAAX. PeKOMeHmauHu paccuuTaHbl Ha HCNO.IL30OBaHHE
B MJaHax pa3BHTHA HapOAHOrO XO03SACTBa perHoHa ¢ YueTOM MNpH-
POIOOXPaHHBIX MeponpHATHIl.

JIOK a1 bHble HHXKEeHEPHO-TeOIKOJAOrHIECK e HCCAeOBaHHA Be-
OyTcsl MOJ OTHEJbHble 3JeMeHThl HHPPacTpyKTypbl perHoHa (ropo-
1a, NMPOMBbILJIEHHBle Y3Jbl, FHAPOTeXHHueCKHe coopy:Kenus). Hx
[eTanbHOCTh COOTBeTCTBYeT MaciutaGam 1 :25000—1 : 50 000. Oua
TpeOyIOT CNENHANbHOFO NOJEBOrO H3YUEHHS, cojep:KaHie H 06beMsl
KOTOPOro 3aBHCAT OT CTeNeHH H3y4ueHHOCTH paloHa. IlporHos wus-
MeHeHHSl COCTOSIHMSI CHCTeMbl He MOXKeT OFpaHHYHMBaTbCs KauecT-
BEHHHIMH OleHKaMu, a TpefyeT NpHBJAeUeHHS KOJHYECTBEHHBIX Me-
TOIOB NPOFHO3HPOBaHHS.

HertaibHoe U3yueHHe B3aHMOMAEHCTBHS IeOJOrHYECKOH cpedbl
¢ TexHocdepoil ocyniecTBASeTCSI ¢ y4eTOM KOHKPETHHIX (aKTopo s,
onpenensionnX (PyHKUHOHNPOBAHHe CHCTeMbl B 3aJaHHBIX paMKax,
C KOJMIHYeCTBEHHBIM NPOTrHO30M ee H3MeneHui. Ha sToM yposHe npo-
BOJSAT KapTorpadupoBaHue TeppHTOPHIl OTHENbHLIX MPOMBIILJIEHHBIX,
KHABIX H APYrHX 30H ypOaHH3HPOBAHHBIX pafiOHOB, OTAEJAbHBIX Mac-
CHBOB MeJHOPHPyeMbiX 3eMellb, TFODHOAOOLIBAIOIIHX KOMILIEKCOB.
y4acTKOB MOA3EMHOr0 BOJOOTOOpPa € y4eTOM pealbHOrO pPHCKa
CBA3aHHbIX C HUM JaHmnadTHLIX H3MeHeHH, 30H NMOATOMJEeHHS 3e-
Meab u T. A. KonnuecTBeHHble mapaMeTpbl AJsl OLEHKH COCTOSTHHS
H NMpOrHo3a MOBeIeHHS CHCTeMbl B 3TOM clydyae MOryT ObITb NOJAY-
YeHbl TOMBKO IPH TPOBeJeHHH CleUHatbHBIX HCCAelOBaHHIl, fe-
TaJlbHOCTb KOTOPHIX COOTBETCTByeT MacliTabaM KapTorpadHpoBaHUS
1:10 000 u kpynHee.

OueBuaHO, YTO Ha KaKIOM TaKOM ypOBHe IOJ/KHO COGMIOAAThb-
¢l eIMHCTBO METOJOJOFHYeCKOro MOJXOAA K pelleHHI0 MOCTaB/e:l-
HBIX 3aJa4Y U [I[PHeMCTBEHHOCTb B MeTOIuKe HcclexnoBanuil. M specw
BCTaeT 3ajaya pa3paGOTKH NPUHIHNOB CxeMaTH3alUH OGBEKTOB Kap-
TorpadupoBaHis H oTOGpaxeHus ux cpAsell. Bea TpyaHoOCTh 3akaio-
yaeTcsl B TOM, 4TOOH MOZedb OTpaxKaja peasbHyl0 CHTyauHio 4
BMeCTe ¢ TeM MO3BOJsi/la NPeICTaBATh PErHo3HYI0 M NPOTHO3HYO
KapTHHDI ee H3MeHeHHd.

IlpuHuMNBEl cXeMaTH3aUHH NMOZOGHOTO pola CJOXKHOH CHTyanH.d
paccMaTpuBatoTcq B KapTorpaduu. Boabliice BHHMaHHe 3TOMy BOIl-
poCy yHeseHO B THIPOreONOTMH, B 4acTHOCTH o6ude TpeGOBAaHH.1I
K TaKOMYy MOJeNHPOBAHHIO H3J0kKeHb B paborax B. A. MupoHen-
ko u B. M. IllecrakoBa. Otu TpeGoBaHHst MOryT ObITb HCIIONbL30-
BaHbl ¥ MpPH HHXKEHEePHO-TeO3KOJOTHUeCKOM KapTorpadupoBaHH.

CopepikaHHe KapTorpaduuecKnx Mojelell reOJOrHYeCKOH cpo-
obl paccmorpeno B pasn. 1.3. IlogpasymeBaeTcss cosfaHHe TaKux
Kaprorpadudeckux Mopmesefl, HHQOpManHsd KOTOPHIX NMOJYEPKHBAEr
nMenno Te cBoitcta [1TC, xoTopbie HeoGXOAMMBI NpH NPOrHO3H-
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POBAHUH €€ H3MeHeHH{ H pa3paloTKe MepONnpHATHH NO ymnpasiae-
nuio uMu. [lo mepe naxommenust HHpOpMAaUHH NPOHCXOIHT yTOUHe-
HHe THNH3AIH{ BCEX COCTABJMSIOILHX MOJEJH, YBeJHUeHHe psia 3Je-
MEHTaPHBIX THMNOJOTHYeCKHX Mojeneil COCTOSIHHS — reOJIOTHUECKO!
cpenbl MPH pasHBIX BHAAX H CTaAHsAX TEXHOTEHHOTO BO3NEHCTBHS HA
Hee. [lepBoouepenHoit 3anayeil pa3apaGoTKH TAKHX MojeJell fBJser-
Cs1 KOJMHYeCTBEHHAA OleHKa H3MEeHEeHHH OTHeNbHBIX KOMIIOHEHTOS
cpelibl (JMHTOJOTHYECKHH cocTaB, penbed, nmoa3eMHble BOALI H T. I.)
NoJ, BAHAHHEM KOHKPeTHBIX TeXHOTeHHBIX Harpy3ok. )

[1pu oueHke HH)KeHepHO-TeO3KONOTHYECKOH CHTyalHH B TOM HJIM
HHOM perHoHe BaXKHO OnpeAendTb YCTOHYHBOCTb  FeOJOTHYeCKOH
cpelpl X TeXHOreHHHM Harpy3kaMm. PaspaboTka KpHTepueB ompe-
JleJleHHA TaKOH yCTOHUHMBOCTH — Jpyrad BaXKHelllas 3ajaua cTaHOB-
JIeHHsl HOBOTO HaNpaBJieHHs. DTH KPHTepHH HeOOXONHMbl IJs1 BHIsIC-
HEHHA MNpPelesIbHO JONMyCTHMBIX HArpPy30K Ha TeOJIOTHUECKYIO cpeny
M pa3paGoOTKH ONTHMAJAbHBIX Mep 1O ee 3al[UTe,

PasnnuHble onpepeseHuss H TPAaKTOBKH MOHITHS <«yCTOHYHBOCTH®
[0 OTHOWIEHHIO K MNPHPOAHBIM HJH NPHPOAHO-TEXHHUECKHM CHCTe-
MaM — nmpejMeT AJIHTENbHON AHCKyccHu cpeiaH reorpacgos. B paGo-
tax M. A. I'nasosckoit, B. C. IIpeoGpaxkenckoro, A. 0. Peteoma,
A. B. [onuepoii u Apyrux uccaenoBaTesneil OCHOBHOe BHHMaHHe
ylleJleHO HMEHHO NpPHPOAHON cpefe, ee CHOCOGHOCTH BOCCTaHaBJH-
BaTb HapylleHHble CBOHCTBA H (PYHKUHUH HJIH HEATPAIH30BaTbh NMPHB-
HeCeHHbIe 3JIeMeHThbI-3arpsi3HUTEJH.

Ilnst OueHKH yCTOMYHBOCTH I'eOJIOTHYECKOH cpelbl K HHKEeHepHO-
xosaiictBenHoMy BosgelictBuio I'. A. T'ononkosckas u JI. M. Jemu-
JIOX BBE/TH NOHATHE «HHXKEHEPHO-TeONOTHUCCKHI NOTeHUHaA» TePPH-
"TOPHH, TOJ KOTOPbIM NOJpa3yMeBaeTcsi KOMIUIEKC CBOHCTB TreoJo-
THYECKOU cpejibl, OmpefensieMbiil COCTaBOM, CTPYKTypoO#l H COCTOf-
HHEeM BCeX ee KOMIIOHeHTOB: TOpPHHIX MOPOI, MOJ3eMHBIX BOJ, Feo-
JOTHYeCKHX TpouneccoB. Bkaal kaXaoro H3 3THX KOMIIOHEHTOB B
o6lyl0 yCTOHYHBOCTb TePPHTOPHH 3aBHCHT OT XxapakTepa ee x03dil-
CTBEHHOTO HCMONb30BAHHS H HHXKEHePHO-TeONOrHUYeckHX ocoGeHHOoC-
TeH NpH NPHOpPHTeTe NOCAeIHHX.

Kputepun, onpepensone ycTOHYHBOCTh HJIH HHIKeHEPHO-Te0J0-
rHYecKHil NOTeHuHaa TePPHTODHH, AJS PA3JIHYHBIX MPOMBILIIEHHBIX
pPerHOHOB H NPHPOJHBIX 30H 3aMeTHO pasanuarmTcA. Iast 3oubt pas-
BHTHS MHOTOJIETHEMED3JbX NopoJl, AEcCOBHIX PaBHHH H TOPHHIX
CTpaH HaGop KpHUTepHEB yCTOIYHBOCTH reOJOTrHUECKOH Cpelbl TakikKe
B KaXIOM ciayuae cBofl. Bce 3Tu KpHTepHH MOTYT OneHHBaTbCst KO-
JHYECTBEHHO: [JIf 30Hbl BEYHOH Mep3JIOThl — €e MOIHOCTBIO, TeV-
nepaTypoil I SbJHCTOCTbIO FPYHTOB; AJs PAfOHOB C pacuieHeHHbIM
peabeomM — MopHOMETPHUECKHMH XapaKTepHCTHKaMH H NOKasare-
JAMH YCTOHUHBOCTH CKJGHOB; [Jf1 JECCOBHIX TeppHTOPHT — rpaja-
UHAMH [pPOCaJCYHOCTH HJAH MOIMHOCTH JéccoBoro mokpoma. Kac
npaBHIO, NPH OlEHKe YCTOHUHBOCTH CHCTeMbl BCe 3TH KpPHTepInd
CYMMHpYIOTCS.

Tpu cnocofa oneHKH yCTOHYHBOCTH Cpejbl MO OTHOLICHHIO K
(GH3HYECKOMY, XHMHUECKOMY H OHOJOrHYECKOMY BHIaM TeXHOTE€HHO-
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ro Bosneiicteua npepnaraiT B. @. Koraos u I'. JI. Kodd. [Teprrii,
«3KOHOMHUEeCKHI1», cnoco6 OCHOBAH Ha yueTe CTOHMOCTH NPEACTPO-
HTeJbHOH NOATOTOBKH H HHXKEHEePHOH 3allUThl TEPPUTOPHH HAH 3ar-
paT Ha KOMIeHcaUHio yllepfa, HAaHOCHMOTO MpoueccaMu peaxknuu
cpellbl Ha ee MHXKeHepHoe npeoGpasoBaHHe. BTopof, «IHeprernuec-
KHH», 3aKJ/04aeTcsi B NOACUeTe IJist HEKOero «oGbeMa JHTOCheph>
Gasanca 3Hepruy, CBA3AaHHOTO C YCTOHUYHBOCTBIO 3TOr0 o6beMa BO
BpeMeHH H npocTpaHcTee. M, HakoHel, B pacueT MOrYT NPHHHMA1h-
Cd reoJIorTHUeCKHe MNpOUecCch TEeppPUTOPHH  («reoiHHaMHU4eCKuil»
cnoco6). CxonHblil ¢ MOCAEAHUM NOAXOH OblM HCMIOJAb30BAH HaMil
751 OlleHKH COCTOSIHHs cpelibl (cM. ra. 2).

M Bce Xe MeTOAHMKa THNI3AUUH CPelbl MO ee YCTOMYHBOCTH K
BHelllHeMY Bo3jeflcTBHI0 pa3paboTana HelOCTAaTOYHO, a OLlEHKa 3TO-
rO CBOACTBA TePPHUTOPHH He BBIXOAHT 3a paMKH KauecTBeHHoi. He-
penko, npaBia, Npu KAacCHPHKALMH VCTOMYHBOCTH BBOJST Pasfiny-
HOrO poAa WKanbl OGadaibHOCTH. Takoll moaxon 6wl MpeAsiOAeH
B. T. TpopuMOBbLIM NpPH CPaBHHTEJNbHOH OLEHKe CAOXKHOCTH HHMK2-
HEepPHO-re0NIOTHYECKHX YCIOBHH  pasiuuHbix paiioHoB 3ananso-Cu-
OGHUPCKOH TNJHUTHI.

Kak yXe ormeuanochb, oJHa H3 IiaBHeHIUNX TeOpeTHYECKHX 3a-
Jay HHXKEHepHOH Tre0IKOJMOTHH — H3YuYeHHe B3aHMOJIEHCTBHsS reo-
JIOFHYeCKOH Cpelbl ¢ JPYTHMH, akTHBHO KOHTAKTHPYIOIUHMH ¢ Heil
cpepamu. PesynbraTbl 3TOro B3aUMOJeficTBHST MOryr GbITb npef-
CTaBJieHbl B BHJe MaTpHiIbI OTHOLICHHH, B KOTOPOH-CTPOUKH Npel-
CTaBAAIOT THNOBhle (GOpPMaNH3OBaHHbie MOJeAH Cpeflbl, a KOJOH-
KH — MOJIeJId BHJOB TeXHOTeHHOro BO3JelicTBHA. Peakuusl reoJsoru-
yecKOH cpellbl OTpaxkKeHa Ha MepeceueHHH CTPOUYEK M KOJOHOK B BH-
Je nepeyHst NPOIeCccOB C COOTBETCTBYIOIMMH  KOJIHUECTBEHHbIMH
VTOYHEHHUSIMH.

[Ipn aHanu3e aHTPOMOTeHHbIX NPOIECCOB, NPOTEKAIOIIUX B reo-
JIOTHYeCKOH cpefle, BaXKHO yUeCTb TaKke hX BpeMeHHbie 3aKOHOMep-
HOCTH, KOFJa IepBHUHbIH INpolecc CIOHTAaHHO TsHeT 3a CO6OH Le-
MOYKY TMapareHeTHYeCKH CBSISAHHBIX C HUM H NOC/AeAOBATEeNbHO
B3aMMOOOYCJIOB/IEHHBIX NponeccoB. Tak, Nox BAHAHHEM HHTEHCHBHO-
ro BOJOOTOOpa B pslle LEeHTpPa/dbHbIX palloHOB eBponeiickoil uacTH
CCCP Habaionaercsi 3aMeTHOe CHHXKeHHe YPOBHe#l MOJ3eMHBIX BOJI
3KCIIyaTHPYeMbIX TOpH3OHTOB. Begen 3a 3tuM yMeHblIamTes ar-
PECCHBHOCTb M THIPOJIMHAMHUECKHH HallOp BOJ, YTO CIOCOGCTBYeT
o6pas3oBaHtio NPOBaibHO- H CY(HPO3ZHOHHO-KAPCTOBLIX BOPOHOK Ha
[OBEPXHOCTH. B psile MecT H3MEHSIOTCA TaKKe pPeXKUM TIPYHTOBBIX
BO/J, a CJelloBare/bHO, HaApyLIAlOTCs INPOnecchl 3BOMIONHH 60JOT,
NOYBeHHOH 3PO3HH, NHTAHHUS PeK H 03ep.

l'eoskosornyeckie H3MeHeHHsT TPOHUCXOAST JOCTATOYHO OLICTPO H
TpeGyIoT HelpepbIBHOro HabJIONeHHsl 3a COCTOsIHHEM eOJOrHuecKoH
cpelbl H CHCTEMATHUYECKOFO KOHTPOJAS CHTyallMd Ha NPHHIHIAX MO-
HUTOPHHra, NONOJHCHHA M YTOYHEHHsl CO3JlaBaeMblX MoOejei, KOTo-
pbie B 3TOM cayuae OyAYT OTHOCHTBCS K KJaccy MOCTOSIHHO AeHCTBY-
fomux. Jas uHopMaiuoHHOro obecneuennst TakKux Mojesell MOXKHO
LCMONb30BaTh MHOTHE TPAJHIIMOHHbIE METOIb WHKEHEPHOH FeoJo-
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THH, OTAaBasi NpeANOYTeHHe AHCTAHUMOHHLIM MeToJaM 30HAHPOBa-
HYUA cpelbl C a3DOKOCMHYECKHX HOCHTeseil, a TakkKe METoJaM HMH-
TalHOHHOTO H MaTeMaTHYeCKOTr0 MPOTHO3HOro MOJEJHPOBAHUS C HC-
NOJbL30BaHueM COBpeMeHHHX IBM.

[IporHosupoBanue H3MeHeHHIl nNpPHPOAHOH cpeabl — paunbosee
BaXKHBII MOMEHT HMHIKeHeDHO-TeO5KOJIOTHUeCKHX HeeaepoBannit. OHo
perJaMeHTHPOBAHO MHOTHMH HHCTDYKUHSIMH H MeTOJHYECKHMH yKa-
3aHUAMHU TIO HH2KEHEDHO-reO/IOTHUeCKOH! C¢hbeMKe M H3bICKaHHAM. B
KayecTBe npuMepa MoxkHo npuBectH CrpouresbHble nopmel CH
225—79, KoTOpBle TNPeANHCHIBAIOT NPH HHXKXEHePHO-TeoJOrHYecKHX
U3BICKAHHNSIX HE OrpaHNYUBaTbCsl H3yueHHEM COBpeMeHHOro CocTos-
HUSI Te0JIOTHYECKOH cpejibl, a 3aBeplliaTh pabOTHI NMPOTHO30M ee H3-
MeHeHH# ¢ O6OCHOBAaHMEM CNOCOGOB 3alUUTBI TEPPHTOPHH OT HexXe-
JlaTeNbHbIX TreOJIOTHUECKHX Tnpoueccos. M apyroit mpumep: npH
NPOEKTHPOBAHHU 0OBEKTOB IUHPOKO HCIOJB3YIOTCA NPHPOJOOXPaH-
Hble HOpMBl u mnpaBuaa (ITHull), pernamentupymoline cTpouTe/ib-
CTBO C LieJIb0 ero 3K0Joruueckoil ontuManbHocTd. Takoe pernaMen-
THpoBaHHe TpebyeT TakkKe HHKeHePHO-T€O3KOJOTHYECKOro IIPOrHO-
3UpOBAHHUsS, pe3yJbTaTbl KOTOPOTO CJYXKAaT OCHOBOU AJnsl 0DOCHOBA-
HHA TAaKOH ONTHMAJbHOCTH.

Takum oGpasoM, HOBoe, HHXKEHEDHO-re03KOJOTHYecKoe, HalpaB-
JieHWe HCCJAeJOBAHHMI CTABUT UeJblf pAA  CJHOXKHBIX npobJeM,
TpeOylOWHUX pelleHHs. Mbl HAXOAUMCA Y caMBbiX ero MCTOKOB, KOrja
HpaKTHKa, onpelensieMass COBpeMeHHBIMH 3aJa4yaMH Da3BUTHS Ha-
POLHOrO XO3f#CTBA CTPAHbl M 3KOJIOTHUECKOH NMOJHTHKOH OOLIecTBa,
onepeXaeT TeOPHIO, HakamauBas (akTel «npod U OWHNOOK», KOTO-
pble HeOGXOANMBL Jaf pa3pabOTKH TEOPUH M KOHKDETH3auuu psaja
MEeTOJOJOTHUECKHX YCTaHOBOK.

1.2. TEOJIOTHYECKASA CPEJA U EE MECTO
CPEIH APYIHX OBOJIOYEK 3EMJIH

B nHxeHepHOIl reoJioruy IWIHPOKO HCMOJAb3YeTCs ONpefeseHHe,
npeanoxexnHoe E. M. CepreeBblM: reoJiornueckas cpeia — 3TO JIO-
Gble TOPHBlE MOPOJAbI, KOTOPble CJAraloT BEPXHIO 4acTb JHTOC(he-
PBl M paccMaTPHUBAIOTCS KaK MHOTOKOMIOHEHTHble CHCTeMBl, HaXO-
AAlUIMecs oA BO3NeHCTBHEM HHMKEHEDHO-XO3SHCTBEHHOH aesTelb-
HocTH yesoBeka [30]. duanueckuit cMbica M cogepkKaHue TreoJsOrH-
yeckoil cpeanl packphiThl I'. K. BonjgapukoM, KOTopbifi cumTtaer, 4to
ona npejcTtasjasier cofGoil MuHepaJibHOe BeLIECTBO, Haxoslleecs B
TBEPAOM, XKHMAKOM M razoo0pasHOM COCTOfHHHM, H TIPHCYLIHE eMy
husnyeckue noJs. Kak npasuio, 310 TpexdasHas cuctema, KoTopas
COCTOMT U3 TBEPIOro MHHEPaAbHOrO BellecTBa TOPHBIX NMOPOJ, B
TOM uHCJ€ OPraHHYeCKOro MPOHCXOXKJAeHHS, BOAbl MJAH ADPYTHX XKHUI-
KHX KOMIOHEHTOB (HampuMmep, KHIKHe YIJeBOJAbl), a Takxke rasos,
IPUCYTCTBYIOLIUX B NOPOJe M TpellHHAX TBepAo# (asbl MM pacT-
BODEHHBIX B MOJA3eMHbIX BoJAax.

B coBpeMeHHOM NOHHMAHHH Te0JIOTHUECKAs cpella MMeeT BIOJ-
He UYeTKyI0 BEDXHIOI IpaHHLy — MOBEPXHOCTb peJbeda. Huxkuss
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TpaHupa HENoCTOsIHHA, M ee NPOCTPAHCTBEHHO-BpPeMeHHOe MOJIOXKe-
HHE 3ABUCHT OT MHOrMX (paKTOpOB, H B NepBYIO Ouepelb — OT Xa-
pakTepa Te\HOreHHoro BO3AeiicTBUS. Ecay ouennBaTh 3TO NOHATHE
B LIeJIOM, TO OHO Ha3biBaeT 0ODBEKT HCCAEJOBAHHS, HO He JaeT Npea-
cTasaeHuss 00 ero rpaHupax.

ITpucTymas K M3ydyeHHIO H MOJEJHPOBAHHIO [€0JOrHYECKON Cpe-
Abl J1000i1  TeppHTOpHH, HeOOXOAMMO Npexjae BCEro ONpeleldHTb
rpaHuubl ¥3y4aeMoro MpocTPaHCTBA, Tak Kak OT MPABHJIbHOCTH OIl-
penenenys 3aBHCAT 3PPEKTHBHOCTb B CTOMMOCTb paboT.

Ilpaktuka }C/J0BHOrO OrpaHHYEHHs H3yyaeMmoro MpPOCTpPaHCTBA
No NMPHHUHNY <«KPYIJAbIX yucea» (Hanpumep, a0 raybunn 10—15 M)
Wil NyTeM BblIeJeHHs] aKTHBHOII 30HBI TOJ COOpy:XKeHHeM riaybu-
Hoil 20—30 M [35] npu HHKeHePHO-reOIKOJOrHUECKOM MOAENHPO-
BaHuy HempueMaeMa. ['my6uHa ocBOeHMsI MOJA3EMHOrO MPOCTPAHCTBA
TIPOMBILIJIEHHO PAa3BHTHIX TEPPHTOPHH B Halle BpeMsi 3HAUYHTEJIbHO
BoJiblle. HeoGxonuMo yuuTBHIBATH mNOJ3eMHBle paloThl, HE TOJBKO
XapakTepHbie JJs1 COOCTBEHHO FOPOACKHMX MJIHM TPOMBIILIEHHBIX Tep-
putopuil, Ho M NpoOBOJAUMBle BHe HMX (ropHele BHIpPAaOOTKH, BHELIHHe
B0J03a060pbl, TPAHCNOPTHBEIE TYHHENH U AP.).

Tlpn onpelenennu HHXKHell TPaHHUBI reOJOTHYECKOH Cpelbl Cae-
AyeT YYHTBIBATb BeCb CHEKTP reoJOTHYECKHX MpPOLECCOB, Bbl3blBae-
MBIX HHXXEHEDHO-AO3SHCTBEHHOH AeATeNbHOCTBIO YeJOBEKa M BJHS-
IOIHX Ha UHhCHEDHO-TeoJIOrHYeCKHe YCIOBHsI CTPOMTENbCTBA H
KCIMIyaTauHH COOPYXKEHHH, a TaKXke XKH3HeJesTENbHOCTb Hacese-
Husi peruoHa. Takas 30Ha JOCTAaTOUYHO OGBEKTHBHO BHIABASIETCS TeO0-
JOrHYeCKHMMH MeToJaMH, TaK Kak BCe IPouecchl, MpoTeKamollde B
Te0JIOrHYECKOH Cpele, NPOCTPaHCTBEHHO OOYCIOBIEHBl €e reoJIOTH-
YeCKHM CcTpoeHueM, reoMopdosorueil u ruIporeOJOrHYecKHMH yCIO0-
BHSIMH.

leonoruveckast cpega —yacTb reocthep n HaxXoJUTCA B HUMH B
NOCTOSIHHOM 3Hepro- ¥ MaccooOMeHe, 0e3 yyeta KOTOpPOro Hesb3si
NO3HaTh MExaHH3M NPOTEKAMOUIHX B HEH TeOJIOTHYECKHX MpPO1eccoB
MW TPOrHO3HWPOBATb MX pasBuTHe. PaccMoTpuM, KaK COOTHOCHTCS
reoJornyeckast cpella ¢ APYrdMH NPHPOAHBIMH 00ONOYKAMH H Npex-
Je Bcero ¢ Ouocdepoii.

B 1883 r 3. 3wcc Bnepseie ynotTpebus TepMuH «Ounocthepas,
moApasyMeBasi MO HHM HeKylo 000JOUYKy, BMeIaoLUyl0 COBO-
KYIHOCTh KHUBBIX OPraHu3MoB Ha 3eMie. Belaenss nntocdepy, rua-
pocthepy u atmoctepy, J. 3l0cc paccMaTpuBaa Guocdepy Kak oco-
Oy10 06/acTh, 3aXBaThIBAIOLLYIO BCE 3eMHble 000I0YKH.

IIpeanoxuB 3TOT TepMHH, BOOCAEJCTBHH MOJYYHBIUHH ILUHpoYali-
liee pacnpocTpanenye, 3. 310CC He JaJ ero TOYHOrO ONpejeleHHs,
n auie B, M. Bepuanckuil chopMyauposan KOHUENuHio, KOTOpas
HbiHe CTaJjla MEeTOJOJIOrHYeCKOH OCHOBOH H3YYeHHs B3aHMOOTHOIIe-
HMIl yesioBeka 11 OKpyXKakoweid cpedbl. [lo B. 1. Bepnaackomy,
6uocdepa mpeacTasaser coboil BepXHIOIO 000/0uKy, nan reochepy,
OofHOU H3 GOJBIIHX KOHUEHTPHYecKHX obJjacTell Halledl maaHeThi —
3eMHOH KODBI, a ee mpejeibi o0yClOBJIeHb NpeXIe BCero noJjeM
cyumiecTBoBanus  ku3Hu [3]. dTo onpeneneHne H ObUIO TNPHHATO
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6oablinHCTBOM coBpeMeHHnkos B. M. Bepnaickoro. He ycrapeno
OHO H B Hauwle BpeMsa. Boigenas Guocthepy, B. . Bepuagcknit pac-
CMAaTPHBAJ ee KaK MeXaHu3M, npeobpa3syiowuit 1uk 3eMan u Gopmu-
pyIOLIHH Te0JIOTHYECKYI0 OCHOBY 3eMHOH KODBl. DTa MO3UUHA HMeeT
NPHHIMIHNATbHOE 3HAYEHHe NPH PAcCMOTPEHHH M OnpejlesieHHH Mec-
Ta MaTepHaJbHOH KyJbTYphl 4YeJIOBEKA MJH MCKYCCTBEHHOI Cpelbl
B CHCTeMe 3eMHBIX cdep.

Buocrepa o6sizaHa CBOMM TOAIBJAEHHEM 3aDPOXKACHHIO (0OKOJO
3 MJpA. JeT Hasal) ¥ PA3BHTHIO PACTHTENbHOH M GeJKOBOH KH3-
Hu. OHa 3axBaTeiBaeT (HO He BKJIIOYAeT WEAHKOM) BCe OGONOUKH
3eman: aurtochepy, ruapochepy n atmochepy. Bruochepy nHorzaa
06pa3Ho NpeACTaBASIOT B BUJE <«KMBOH MeHKH» muaaHersl. KpnTu-
Kyd HEKOHKDETHOCTb 3TOr0 DACNpPOCTPAHEHHOrO0 MOHMMaHHA OGHo-
ceper, B. C. Cokosnos man Gonee eMKoe omnpenenenue GHochepsl
KaxK CHCTEeMBl, BKJIOYAOUIEH HA DaBHBHIX OCHOBAHHSX M JKHBBIE CO-
o0lIecTBa, U Bce HeopraHuyecKHe KOMIOHEHTHl MX XKH3HH. Bepxwuas
rpaHdpa 6uocteprl yaaseHa OT NMOBEPXHOCTH 3eMJH MPHMEpHO Ha
15 KM, a HHXKHSA NPOXOAWT HA riy6uHe OKoJo 5 kM. ITa ray6H-
Ha TpuMepHO paBHA ray6uHE reoJorHyeckoél cpea B HedTeAOOH-
Balouiux paftoHax. Takum o6pa3oM, reoJsioruyeckas cpeja MOKeT
paccMaTpuBaTbCsi Kak JHTOTeHHasi yacTb GHocdepsl.

B nuTepaType MOXHO TaKxKe BCTPeTHTb NOHATHA «reorpaduue-
ckad cdepa» u «reorpaduyeckas obosaoukas. Kak n 6uochepa, reo-
rpaduyeckas o60J0YKa HHTPA3OHAJIBHA 1IO OTHOILEHHIO K TPeM (u-
3HueckuM ctepam 3eman u, no onpeaenenuto A. A. I'puropeeBa, ee
rpaHunbl NPOXOAAT TaM, rie B3auMoleHCTBHe aTtMocdepsl, JHTO-
chepnl, rugpochepsl U GHOCHepHl HepecTaeT CyUIeCTBEHHO, NPAMO
WM KOCBEHHO, CKa3bIBAaTbCsi HAa NpPOTeKAWOWHX B aTMocepe HIH
antocdepe nponeccax. [To ®. H. Muabkosy [26], reorpaduueckas
cepa Bkitoyaer 10-KUJIOMETpPOBBHIH cia0ll Tponocepsl, cyutas OT
ypoBHa MupoBoro okeaHa, u JauTochepy g0 rayGusbl 12 kM, T. e.
H B 3TOM cJyyae TreoJOTHUYeCKas cpeJa MOXET paccMaTPHBAThCHA
KakK yacTb reorpaduueckoil cpeanl. I'eorpadpyuueckass oGonoyka He-
pelkO pasbuBaercs Ha 30HBI, OXBaTblBalollue Te UM WHble TNpH-
pOJHBle KOMNOHeHTHl MaH ux couertanus. Tak, ®. H. Muabkos BhI-
Jensier jgaHgiiadTHYIO 30HY, KOTOPYio AEJHT Ha 3KTospyc (penbed,
pPaACTUTENIBHOCTb H TIOYBBI), Me30sapyC (Kopa BbIBETDHBAHHA B 30HE
aspauuy) ® 3HI0APYC (KOpa BHIBETPHBAHHS HHXKe yPOBHS TPYHTO-
BBIX BOA). JTO JeNeHHe MOXKHO HCIIOJIb30BaThb NPH H3YYEHHH Te0Jo-
rHYeCKOH cpejbl, NMPOTrHO3WPYHA, HanpyuMep, MOCHAEACTBHA BOJAONOT-
peGJeHusl, CONPOBOXKJAIOLIErOCH CHHXKEHHEM ypoBHell TPYHTOBBIX
BOJ M M3MEHeHHeM NOUBEHHO-PACTHTENbHOTO NTOKPOBA.

IoBOJBHO 4acTo B JHTepaType MOXKHO BCTPETHTh Tak¥XKe MOHS-
THe «reorpaduueckasi cpeja», npeijoxenHoe B 1876 r 3. Pekimo.
TFeorpaiueckass cpempa-—3To Ta 4acCTb XKUBOU M HeXHBOH NpHpO-
Ibl, KOTOpas BOBJieYyeHa Ha JaHHOM HCTODHYECKOM 3Tamne B Mpouecc
o6UIeCTBeHHOIT KH3HENEATESNbHOCTH H ABJSETCH HeoOXOAHMBIM YCJI0-
BHEM CYUIECTBOBAHHMS M Da3BHTHs 0OLIeCTBA (PACTHTENbHBI H XKH-
BOTHBIH MuD, 3eMHAs KOpa, HHXKHAA 4yacTb aTtMocheps, ruapocde-
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pa, mouBeHHbII nokpos). Kak BuAHMM, 3TO mousaTHe NepeKJIHKAeTCs
C NMOHATHEM «OKpyXKallias cpea.

Boobuie B nepsble gecsitTuietHs XX B. NOABHIOCHE JOBOJBHO
MHOTO ONpeneseHuii 06JacTH B3aUMOBIMAHHA CDPEABl M 4YeJOBEKa:
3necb M «autponocepa» . M. Anyuuna, u «cdepa pasyma u no-
Humanust» k. Meppes, n «counocepa» 0. K. E¢pemosa u 3. He-
eba, u HX MOAMPHKAUUH — «COLHOreocdepar, «Hooreochepa»,
«CTHXHOC(hepa», ¢<HOOTeXHOreochepa» u Ip.

Oco60 ocTanoBuMMCSl Ha BeCbMa BaXXHOM MNOHATHH <«HOOCtepa»,
npexnoxenHom B 1926—1927 rr. 3. Jlepya u [1. Teflisp ne Hlap-
nenoM. ITo ux onpenenenmno, Hoocepa — CHHOHHM TMOHSATHS «LA@p-
CTBO yesoBeyeckoro pasyma». IIpu BbigeNeHHH HOOCGEpPH OHH ONH-
paauce Ha Jexuud B. M. Bepnanckoro o ¢opMupOBaHHH «Cgephl
pasyMa» B OHoctepe, BO3HHKINeH HA onpejnesleHHOM BHTKe 3BOJIO-
UHH, HO OBJEKAH 3Ty HOBYIO 061acTh B TYMaH MHCTHKH.

Brocnencreun B. M. Bepuancknil gan yetkoe W HeJBYCMBICJIEH-
HOe TOJKOBaHMe Hoocephbl. B HacTosiiee Bpemsl Hooctepa BKIIO-
yaeT Ty 00JacCThb NJAHETHl, KOTOpas OXBavyeHa pasyMHOH neaTenb-
HOCTBIO YeJOBEKA, H3MEHSETCA MM H CJAYXKHT NPEIMETOM OXpaHHI,
K Hoocthepe MOXKHO OTHeCTH M Ty 06JacTb KOCMHYECKOTO MpPOCT-
paHcTBa, KyAa NPOHHKANH KOCMHYeCKHe 30HIBI, CO3MAHHbie pykaMil
genoBeka. [eonornyeckas cpena — H3MeHseMas H PEKOHCTPyHpye-
Mas 4YeJIOBEKOM uacTb JuToCepbl — ABJsieTCH YaACTbIO HOOCHEpHL.
Bbinenis reoJOrHYecKylo cpely KaKk CaMOCTOATENBHYIO CHCTEMY,
Mbl HCKYCCTBEHHO OTHAeJsieM 4YeJqOoBeKa OT NPHUpOAbl, a TEXHHKY H
pasyM dyesoBeKa OT CHJ 3BOJMIOUMH NPHPOABL. IDTO pasfieseHne ¢
NO3HUHIl THOCEONOrHH, H3yuvawuell B3auMOOTHOLUeHHe O0beKTa H
cyObeKTa B npoliecce NO3HABATEJbHOH JesTeNbHOCTH, BIOJNHe Npa-
BOMEDHO M He NPOTHBOPEYNT MapPKCHCTCKO-JEHHHCKOH KOHHEIINHH
NPH3HAHMA KAYECTBEHHBIX DAa3JHYMi MEXJIy IBYMS Ha3BaHHBIMH
thopMamH OOBLEKTHBHOIl peasbHOCTH, TeM He MeHee B HeM 3aJjoxe-
Ha onpenesneHHas yclTOBHOCTb, TeXxHOreHHele H3MEHEHHst Cpejbl W
H3MEeHeHHs, BBI3BAHHBIC €e eCTeCTBeHHBIM pAa3BHUTHEM, HEpEeIKo He-
BO3MOXKHO Da3ieuTb. YueHHe 0 Hoocdepe Kak 00JacTH NPOCTpaH-
CTBA, IJe 4YeJOBeKk M NPHPOJA paccMaTpHuBalOTCA Kak eJguHoe le-
J10e, a 3BOJIIOUMS Cpelbl M PasyMHOe yIpAaBJeHHE ee Da3BHUTHEM
CTHTHl B e€QMHBIA MpoLiecc, NO3BOASAET MOAOHTH K peain3auuu KOH-
LenmuHH NOCTPOEHHsi TAaKOi «Cdepbl pasyMa», B KOTOpO#l ynoBJeT-
BOpeHHe moTpeGHOCTe#l yesoBeYyeCTBA MOIJIO Obl ONTHMAJBHO COYe-
TaThesl € COXpPaHeHHeM OJH3KOro K eCTeCTBEHHOMY COCTOSIHHS Cpe-
JIBL.

Teonornyeckas cpena ¢ mosupguil CHCTEMHOro aHaIH3a SIBJIAETCA
oTkpuITONl cucTeMolt. Mayyaa nmpopecchl ee M3MeHEHHsT H 3BOJIOLHH,
MBI BBIHYXKJEHb! NpuferaTb K npHeMaMm KBAHTOBAHHS, KOria ue-
JIOCTHBEIE TOJI51 CBOMCTB HMCKYCCTBEHHO NeNATCs HA YacTH, HA ueM H
OCHOBBLIBAETCS aHAJM3 BCeH CHCTeMBI.

H ewe onHo ycI0BHe HHI)KeHEePHO-T€0O3KOJOrH4€CKOTO aHaau3a:
reoJoruyeckasi cpela paccMaTpHBAeTCA TOJMbKO B COBOKYIHOCTH ¢
TexHoctepoli. MckyccTBenHas H ecTeCTBeHHas COCTaBJsIONHe JaHI-

23



wadra (NpUPOAHO-TEXHHYECKOH CHCTEMbl) Hepa3phbiBHH B CBOEM
B3aumoJeHcTBuu. PynkunoHasbHOoe Ha3HayeHHe OODBEKTOB TE\HO-
cdepbl BO MHOTOM OnpejessieTcs Cpefloil, a U3MeHEeHHs cpelbl 00yC-
JIOBJIUBAIOTCA CO3JaHHeM H 3IKcIyaTauHed 3THX OOBEKTOB

B npouecce uHXKeHepHO#l MOATOTOBKH TEPPUTOPHH, CTPOUTENb-
CTBa, YHEPreTHYECKOTO BO3JeliCTBHA 0OBEKTOB TexHOCHephl H 3IHep-
rOpe3oHaHCa TeoJOrHYeCKOH cpelbl MeXJIy HHUMH HEMHHyeMO BO3-
HUKaeT 30HA, I'Ie eCTecTBeHHAas U HCKYCCTBEHHasi COCTaBJsiiolHe
CTOIb TECHO 3HEepreTHYeCKH M (pu3UYeCKH B3aHUMOCBS3aHbI, YTO 1O
dopMe ¥ MO cywleCTBY MpencTaBAsOT coGoll eguHoe oGpa3oBaHue,
pasBuBaiouieecss NO CBOMM 3aKOHAM, OTJIHYAIOIIUMCS OT 3aKOHOB
€CTeCTBEHHOH 3BOJIOIHUH NPUPOIHBIX CHCTEM H OT 3aKOHOB 3KCIIY-
aTayMd TeXHHYECKHX CpeJCTB NpPOHU3BOJACTBA U KH3HeoOecnedyeHHs.

H3syuyenue 1eosoruyeckoil cpeibl NpPOMBILLIEHHBIX PErHOHOB, H
npexje BCero TEPpPHUTOPHH TrOpPOAOB, HMeeT psaJ OCOOEHHOCTEH.
I'naBHble M3 HHX MPOAMKTOBAHH ABYMsi (hakTOpaMu — 3HepreTHyec-
KHMH CBA3AMH ¢ TexHocdepoil W GopMHpOBaHHeM MexJy reocde-
po#l u TexHocdepo#t OGydepHOil 30HHI, rJe HCKYCCTBEHHAd M ecTecT-
BEHHaa cocTaBJjfollde BecbMa OJqH3KH MexAy coboit mo oObemam
3aloJIHeHHsA NMPOCTPAHCTBA

Hecmorpa Ha ofliee npu3HaHHe Te3HCAa COU3MEPHMOCTH CH.I
yeJIOBeKa H re0J0THUECKHX CHJI, HCKYCCTBEHHAsi COCTaBJAAOLLAA Ma-
TepuasbHOro MHpa B OOJBIIHHCTBE CJAyyaeB paccMaTpuBaeTcs oOT-
JeNbHO OT NMPHUPOJHON, H ee MeCTO B K/JIaCCHYECKHX 3eMHbIX cepax
He onpenesteHo. IHupoko ucnosb3yemble TepMHHBI «TeXHoc(epar,
«TEXHOTEeHEe3» ¥ «TeXHOTeHHble TeOJOrHYeCKHe Mpouecchl», Npenso-
xenHble A. E. ®epcmanoM, cefiuac ToskyloTcss Gojee LIHPOKO M
He Bcerda oAHosHauHo. A, E. ®epcman non TexHoreHe3oM mMOHHUMAJE
pe3yabTaT IeOAHMHUYeCKOTO BO3JIEHCTBHA NPOMBIIUJIEHHOCTH, a ceil-
yac THM TepMHUHOM 4aCTO Ha3blBAlOT BeCcb KOMIJIEKC reoJoruyec-
KHX (B TOM yuCJ/Ie IeOXHMHYECKHX H T'MAPOXHMHUYECKHX) NpOLecCoB,
BBI3BAHHBIX JeATEeJbHOCTbIO yesoBeKa B JjuTochepe. PaznoobpasHeli-
IIas HHXKEHepPHO-XO3AHCTBEeHHAsA AeATENbHOCTb YejJoBeKa npHsena
K moyTdH raofajbHbIM H3MEeHEHHAM B 3Hepro- H MacconepeHoce H
(hopMHPOBAHHIO HCKYCCTBEHHOH 000/I0UKH, KOTOPYIO BCe yalie Ha3bl-
BalOT TexHOoc(epoll. YKe cefyac MOXKHO CKa3aTb, UTO NOYTH HA
BCefl  Cyllle  YesqOBEK  CO3Jlajd «IVIGHKY» CBOeH KyJbTyphl
ropoja, arpapHble M  NpOMBIIeHHble JjaHAWadTel, BOXO-
X038iiC1BeHHble CHCTeMBl, MeJjgHOpHpyeMble 3eMaH uw T 1 B
rayane XXI B, cormacHo mporHosaMm, 66Jblliaf 4acCTb 4yesioBevyecT-
pa Gymer XHThb B yCJAOBHSIX ypOaHM3auuu, uTo elle OoJsiblle yBesH-
YHT nOTPeOHOCTH B M3YUeHHH MMEHHO FODOACKHX H IPOMBIIIIEHHBIX
YCJIOBHH 9BOJIIOLUH Ie0/IOTHYeCKOH cpeibl

CyliecTsyeT HemaJjo oNpefefeHHl TepMHHA «TexHocdepa» H
MHOKECTBO NPUMEDOB €ro HCMOJIb30BaHUA IAs ofo3HAayYeHHS HMell-
HO MCKYCCTBEHHO# cocTapjaawedl cpensl Pan ncegenopateneil BiIio-
yaeT TeXHoC(epy B COCTaB reoJOrHYECKOH cpefbl, a reoJoruyec-
Kylo cpeny (mam dactb ee) B cocTas TexHocepsl O H Toscrn-
XMH DaccMaTpHBaeT WMCKYCCTBeHHble OODbeKTbl M HX TeoJoTHYecKHH
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¢dyHIaMeHT KaK OfHy cHcreMy. Ilpu sToM TexHoJsoruuyeckie oGbeK-
Tl (TexHosoruyeckoe sapo, no tepmuHonorud O. H. Tonctuxnna)
UTPaOT pOJb HCTOYHHKA TEXHOJOTHYECKOr0 BO3MYLIEHUS H npel-
CTABJAOT cOO0H COBOKYIHOCTb HCKYCCTBEHHBIX COOPYXKEHHH, TPOHU3-
BOJACTBEHHBIX NPOUECCOB, TeXHHYECKHUX CPEACTB H OPYIMH Tpyaa
H Kpxo (UCCP) penuT reonoruyecKyro cHCTEMy Ha NPHPOAHYIO
¥ aHTPOMNOrEeHHYIO COCTABJAIOLIHE, HEe OTPHLAS ABTOHOMHOCTH 3THX
aByx cy6eucreM. Ilpamo nporuBonosoxkua tTouka 3penns C M Top-
IIKOBA, KOTOPbINl CUHTAET, YTO reonorHyeckas cpena BXOAHMT B COC-
TaB GoJee oGlIpHON 06JacTH, uMeHyeMmou Texuocdepoit [10].

B moe6owv ciyyae oyeBHIHO, UTO TreoJOTHYECKAas Cpela H TEXHO-
cthepa HMeT TecHbie 3HepreTHUechHe CBfI3H, a caMa TexHocdepa,
no B. 1 BepHagckoMy, CIyXKHT «MeXaHH3MOM» (OpPMHUDOBAHNS
Kposau nautocteprol. HaubGonee ynayHoe, Ha Hall B3TIAA, onpele-
Jenye noHatusa «TexHochepa» maa M. B. Kpyts. Ou npemmoxun
paccMaTpuBaTh €€ KaK MATEPHAJBHYIO COCTABJASIONIYIO conHocdepsl,
VTOUHsISL IPH 3TOM, YTO «TeXHO» O3HAYAeT BCe HCKycCTBeHHoe [23].
C nosupuil HHXKEHepHON TeO5KOJOTHH [JanHM CJaeAylouylo Gopmy-
JUPOBKY TexHOC(epa — 3TO MAaTepHAJNbHbIIT pe3yabTaT HHIKEHep-
HO-X031#CTBEHHOIl JefATeJbHOCTH YesJoBeKa Ha 3eMJe, T €. UCKYC-
CTBEHHblEe MaTepHa/bHble 00bEKThl, CTPOHTENBCTBO H QYHKIHOHHDO-
BaHIle KOTOPBLIX OTpaxXaeTCcd Ha COCTOSHHM BMellaiomefi reonors-
yeckoil (npupoaHoil) cpenbl Ilo3nuya HEKOTODBIX yuyeHbIX, KOTOpPbIe
BKJIOYAIOT HCKYCCTBEHHYIO Cpelly B COCTAB TeOJOTHYEeCKOH, mpe-
cTaBAfeTCAd SKJAGKTHUHON HM3-32 CMelUeHHsl TAKHX KaTeropHil Kak co-
uvocdepa U ecreCcTBEHHble reocdepnl

Tlpu3HaBass BO3MOXKHOCTb DACCMOTDEHHSl TEXHOC(HEpbl M Teodo-
rHueckoil cpelbt B BHIE eIHHOH CHCTEMbI, Mbl BCe Xe€ pasjesseMm
HX B Hallefi kiaaccuHKauuu cdep H3-3a NPHHUHUIHAILHOTO DPasn-
YHsl KaK OGBEKTOB, NOCKOJbKY OIIIH K3 HHX NDHHALJNEXHT K KaTe-
TODHH ecTecTBeHHbIX 06pa30BaHNUil, a 1pyrod — HCKyCCTBEHHbIX. Bbl-
Jesds uelOBeKAa M3 OKpYXKalolei ero cpelbl, JOrHYHO OTAEJIHTb H
Ty QYHKUHOHHDYOLLYIO CDely, KOTOpas UM CO3JaHa.

Pasnenenue texHochepbl M reoJOTHYECKOi cpelbl BbI3LIBAET I
paszneneHile GpaKTOPOB-NPHYHH H (PAKTOPOB-CIEeNCTBHI LEJIOr0o pAna
TEOJIOTHYECKH\ MNPOHecCOB. DTO NPOTHBOpEYHe YCTpaHAeTcsd ¢ BBO-
JOM TOHATHIl «TPHPOJHO-TEXHHYECKHe (HJIM NPUPOLHO-TEXHOreH-
Hble) CHCTEMbI», «NPHPOAHO-TEDPHTOPHANbHBIE KOMILIEKCh» H «OHO-
COLNAJNbHbie CHCTEMBbI», KOTOPble OGOCHOBAJH H ILHPOKO NpHUMEeHS-
au B. B. Hokyuaes, J1 C Dbepr, A JI I'puropvbes u MHOrue 1py-
rue yueHble. Mcmonbzopanue oOwiefl TeopuH cHCTEM  IO3BOJIHJIO
©000CHOBATL 3AKOHOMEDHOCTH 3HEProoGMeHa, CTPYKTYDHbie OCOOEH-
HocTH H passutue [1TC

[IpuponHo-TexHuueckne cHCTeMbl, nMes OoJiee HIH MeHee 4YeTKHe
TpaHuUb! 11 06.Jaaasi OOBOJBHO CJOMXKHOII CTPYKTYDOil, MOIyT Je-
JUTbCS Ha 3JeMeHTapHble CHCTEMBl, MOACHCTEMBI H 3JEMEHTh! CHC-
tem BMecte ¢ TeMm, mMesd Da3BeTBJEHHYIO ceTb BHEIUHHX 3Hepre-
THYeCKUx H HHGOPMAUUOHHBIX CBA3ell, OHH OpPraHH3YIOTCH B Deru-
OHaJIbHBlE MOIHCHCTEMBbl H JaXe ro6adbHyld HAACHCTEMY, OT KO-
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Puc. 1. Ilonoxetne KoHTa3oHH (NOKa3aHa BEPTHKAMBLHON IUTPHXOBKOI)

TOpOH 3aBHCAT TyobGasbHBEIE TpoUECCH H3MeHeHHs B aTMmocdhepe U
duroreocdepe.

I'eostornueckas cpema u TexHochepa OCOGEHHO TECHO KOHTaKTH-
pyIOT Ha ypOaHU3HUPOBAaHHBIX TeppuUTOpUAX. OTAHUUTESbHOH uepToil
NPOMBIILJIEHHBIX PErHOHOB siBAfeTcd (opMupoBaHHe CBOeoOpa3Hoil
30HBI B BEPXHHX CJIOAX reosorHdyeckoil cpenbl. B stoMm mpocrpancrt-
Be, Ha3BaHHOM HaMH KOHTa3oHo#! (puc. 1), npupoaHsie reo-
Joruueckue oOpasoBaHUsA 4YacCTHYHO 3aMelleHbl aHTPONOTeHHbIMH
HAKONJIEHHSIMH W HHXKEeHCePHBHIMH CoopyXeHHaMH. [IpupogHble u
HCKYCCTBEHHBIE 3JleMeHThl HaXoqAaTCA 37eCb B CTOJIb TeCHOM KOHTaK-
Te, 4TO MO CYTH COCTaBAAIOT OJHO NOJYNPHPOLHOE-NONYHCKYCCTBEeH-
Hoe Tejo. ITpoTexalouiHe B 3TOHl 30HE HHXKEHEPHO-TeOJIOTHUECKHE
npouecchl MOJIYHHEHbl W NPUPOJHBIM PHTMAM, H TEXHOJAOTHYECKHM
(byHKunOHaASHBIM) uuKiaM. Boxublil, pagnauHoHubIi, TeMnepa-
TYPHBI{, LIYMOBO!l ¥ BUODAaUUOHHBIA PEXHMBI KOHTa30Hbl mpeolpa-
30BaHbl TexHocdepoil, a MHOTHe reoH3UYeCKHe MOJas MOTYT CuH-
TaTbCsl HaBeJeHHbIMH. TeXHOreHHafi COCTaB/AAIONIAA KOHTA30HBl elle
lie CTOJb 3HaYUTe bHa, YTOOBl MPUYHCAUTE MOCAENHIOW K KAaTeropHH

! KonTaMuHAaUHOHHAA 30Ha (naT. confaminatio — aKTHBHBIH KOHTAKT, CMe-
lIeHHe, B3aUMONPOHHKIOBEHHE) .
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«HCKYCCTBEHHBIX Cpe», HO YK€ BMOJHe BecoMa [ TOro, 4rolbl
BLUIENHTb €€ H3 KaTerOpHH NMPHPOAHBIX reoJornvyeckux obpasoBa-
HuH. B cBoe BpeMs Mbl Ha3Ba/JH TaKylo 06JilacTb NPOCTPAHCTBA TeXx-
wonnto3onoit [13], a B. KoBanbckuit [36] 3oHy mepexona ecrecTt-
Benno#l cocrapasiomeil I1TC B uckyccTBeHHyIO Ha3biBal TpaHcdOD-
MHDOBAHHOH HH}KeHepHO-re0JOrHYeCKONl cpenoil.

BblneneHue KOHTA30HBl COBEPIUEHCTBYeT HalUH MpeAcTaBJeHHs
O COCTOSIHMHM T€OJOTHYECKON cpejbl W MMeeT 0OJbLIOE MpakTHdec-
Koe 3HauyeHue. [0 CHX MOp MHOrHe reoJOrHYeCKHe, MHXKeHeDHO-reo-
JIOTHYECKHe, JdauailadTHble H reoMopdoaoruyeckue kKaprtbhl ypOaHu-
3UPOBAHHBIX ¥ JPYTHX OCBOEHHBIX TEDPHTOPHHA COCTABJAAIT Tak,
Oyato Mexay TexHocQepoil U Jautocdepoii  CymecTByeT deTKas
rpanuua (MoBepXHOCTb penbeda). Ha kaprax ueTBepTHUHBIX OTJIO-
KEHHH B mpelesaax TOPOAOB 4yaCTO OTMeyalOT MOKPOBHble 06paso-
BaHMsl, KOTODHIX TaM NpPaKTHYeCKH He ocTajocb. B TO ke BpeMms
He KapTHPYIOT GoJlee MOLIHbIE aHTPOMNOTeHHbIE JHTOJOTHYECKH MecT-
pble Hacaoenusi Takue MpoOUEeCCH, KaK OMNOJ3HH, 5DO3HA H KapCr,
N0KA3aHHbIE HAa 3THX KapTaxX OTOXAECTBJASIOTCH € HX NPHPONHBIMiI
anaJoraMy 3a npeaesaMy ropoja ITO BjedyeT OIUHOKH B MeTOLNHKe
H3yyeHHS H TNPOTHO3HPOBAHHA TOPOICKHX TeOJOTHYyeCKHX IMpouec-
COB, 3aKOHbl Pa3BHUTHA KOTOPBIX B INOJYHCKYCCTBEHHOHR Cpeje 4acCTo
He COMOCTABHVIBI C 3AKOHAMH HX €CTeCTBEeHHOI 3BOMIONHH.

Boinenenne KOHTa30HbBI MMeeT H METONOJOTHYeCKOe 3HayenHe. Ee
€OCTaB, CTPYKTyPa H 3HepreTHyeckOe M0Je BO MHOrOM ONpelensiiorT
VCJIOBHA 3aDOJKIEHHA, DPa3BHTHA M yracaHHsl reoJOrHYyecKHX TMpo-
HecCcoB.

B KOHTa30He MOXKHO BbBIJENHTb PEKOHCTPYHDPOBAHHbBIE H Hap)-
LUIeHHble YYaCTKH, eCJH NO0Jb30BATHCA YCTOSABILUMCH MPEACTABJICHH-
€M, uTO MPOHECChl PEKOHCTPYKUMH Cpejnbl MO3HUTHBHBI, a HapyIUEHHS
HeraTHBHbl. KoHTa3ona cdopMupyercs nyTeMm 3arayb/aeHHs — HHIKe-
HEDHBIX COODYXKEHHH, NepeMemeH!ss MacC TPYHTA, CO3JAHHSA HOBBIX
Te0JIOTHYECKHX YC/IOBHi (MOP(OSOTHA, OOBOIHEHHOCTb, TeMIepa-
TYPHBIA pexuv H T. A.). O6mas 11s yp6aHH3HPOBAHHBIX TePPHTO-
pHH TeHIeHUHT AKTHBHOTO HCMOJb30BAHHA MOA3E€MHOr0 MPOCTPAHCT-
Ba ellle 0OJiee yBeJAHYHMBAET 3HAUMMOCTb KOHTA30HBI B CTPYKType
reos10rM4ecKOon cpejbl

Heo6xonnumbl crneuuanbHble HCCAEIOBAHHSA M MOCTOAHHLI KOHT-
poOJib COCTOAHMA KOHTA30HH, TAK KAK €€ HapYIIeHHs BbI3bIBAIOT
TeO0JIOTHYeCKHe NPOLCCCH, MHTEHCHBHOCTb KOTOPBIX MOJKET MpeBbl-
waTh HHTEHCHBHOCTb HX PHPOAHBIX aHAJIOrOB, NpHYEM MOCAEACT-
BHA MOTYT 0Ka3aTbcsl KaTacTpohuuecKHMH.

HumenepHo-reoskosioryueckne HccdenoBanus TpebyoT cremi-
aJli3MPOBAHHOrO M3YyeHHA HOBOTO JJfl TE0JOTOB CJIOXKHOIO OGBEK-
Ta — TexHocdeprl. Texnorennoe BozjeilcTBHE — TaKoil Xe (akTOp
reoJoTHYeCkH MPOHEeCcCOB, KAK HEOTeKTOHHUYECKHe MOABHKKH H CH-
Jbl rpaBUTaAlMH, H H3y4aTh €ro Hamao HapaBHe (a B psile CiyuaeB
1 OoJjiee LeTalbHO) C NPHPOAHBIMH TPHYHHAMH 3THX [1POLECCOB.
Cka3aHHOe OTHIOLb He O3HAYAeT, YyTO HHKEHEePHO-reoJOrHyeckue
NpoIEcchl JOKAMH3YIOTCA B Mpelenax KOHTa3oHbl DBoJjiee TOro, us-
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BeCTHBl TNpoiecchl (HAmpuMep, KAapcTOBble), NPOMCXOAAIIHE B [JY-
OOKHX TOpPH3OHTAX TeOJOTHUYeCKOH cpelbl, MPHUHHOH KOTOPHIX CJOY-
KUT TeXHOTE€HHOE BO3MYILEHHE JOKAJbHOro Xapakrepa. OmHako BO
BCEeX CJyyasX NpOTHO3HpPOBaHHE M KOHTPOJb 32 HHMH HEBO3MOXKHBI
0e3 3HAHUA CTPYKTYpbl KOHTA30HBI, €€ 3SHEProaKTHBHOCTH, HKCTOY-
HHKOB 3arpA3HEeHHsi U COCTABA BeleCTB-3arpA3HHTENe.

B mupoBoii npaxkTuke COBPEMEHHOTO I'DAJOCTPOMTENbCTBA MpO-
CNeXKHBAETCS TeHAEHUHA OCBOeHHA Bce Oosee raybokux chep ro-
poAckoit cpenabl. IlogseMHble TpaHCNOPTHble KOMMYHHKALMH, Meile-
XOJHBIE MATHCTpANH, FapaxKH, CKaalbl ¥ JeueOHble KOMIUIEKCH CO3-
oaT ocobylo chepy moAd TropoAcKHMMH kBapTanamu. [lpoGaema
u3y4yeHus 3Toil HOBOH cepbl npocta. 34ech COCEACTBYIOT HCKYCCT-
BeHHble 006pAa30BAHHA, HIpalOllHe poOJb NOYBOOOPA3YIOUIHX TOPOL
M OCHOBAHMM IJ/1 TOPOACKHX CTPOeHHH, a TaK»Ke eCTeCTBEHHble MpH-
ponHble GOPMHPOBAHHS, BCE NPOUECCH KOTOPBIX MOJYHHEHBI TEXHO-
JOrH4eCKMM uukiIaM. Teopus pa3sBHTHS TAKOTo cBoeoGpasHoro ¢e-
HoMmeHa TpebyeT pa3paboTky.

1.3. METONOJIOr'HYECKHUE OCHOBbDI
U3YYEHHWSA TEOJIO'HYECKOH CPEJbI

leonornueckas cpefa M NpoHcXoAfli¥e B Hell moj BIAMAHHEM
NeqaTeJbHOCTH YeJOBeKAa M3MeHeHHs — OILHH M3 Haubojee CIHOKHBIX
00'BEKTOB HCCIeJOBAHMAA B reoJorud. I1poGaembl pauuOHAJIbHOTO
HCNOMb30BAHHA M OXpAHBl TEOJOTHYECKOH Cpelbl NMpPHBJEKAWT BHH-
MaHHe reo/aoros, reorpa)os, 3KOJOroB, NOYBOBEJOB, apXHTEKTOPOB,
IKQHOMHCTOB M COUMOJOTroB. 'eosorvueckne acnekThl H3YYeHHA H
OLEHKH M3MeHeHHuH cpelbl MpU AHTPONOTeHHOM BO3[eHCTBHH Ha Hee
IOCTATOYHO PA3HOOGPA3HBI MW BKAKUAIOT KaK obuiue TeopeTHuecKue
npo6aeMbl, CBA3aHHble C NMPOHCXOAALIUM NPH 3TOM BO3JEHCTBHH Ie-
pepacnpeneneHueM BeLIeCTBA M JHEPruH, TaK U NpaKTHYECKHe 3a-
Iaud, TaKHe KaK PAUMOHANbHOE HCNONb30BAHHE M OXpaHa HeIp,
3al1¥TAa NOA3EMHBIX BOJL OT HCTOWIEHHA M 3arpA3HeHHs, OieHKa
BIHAHHUSA COOPYKEHHIl U WHKEHepHOH HeATeJbHOCTH HAa COCTOSIHHE
U CBONCTBA reoJOrHyecKoil cpelbl M T. A. YueT B3aMMOCBA3H 3THX
acmeKToB NPH TNPOTHO3HPOBAHHH COCTOAHHMA TEOJOTHYECKOH cpemHl
obsizaTtesieH, Kak 0043aTeJbHO TPHBJIEYEHHE SKOHOMHUECKHMX U CO-
UHANbHBIX KDH1€PHEB 1/ KOMIJIEKCHOro pelleHus npo6aembl. Mbr
OrpaHHUHMC DACCMOTDEHHEM TOJBKO HHXKeHepHO-TeOJOrHyecKHX
ACIEKTOB Npo6eMbl.

BnusiHue reonornyeckodl cpeibl Ha CTPOHTENLCTBO M IMOBegeHHE
HHXKeHepHbIX 00bEKTOB H3yueHO B MHXKEHEepHOH TeOJIOTHH JdOBOJbHO
xopowro. Bce Goabluee BHMMaHue CIegHAJTHCTOB [PHBJIEKAET H
HHXKEeHepHO-X037HCTBeHHAsA NeATeJbHOCTb, BBI3BIBAIOIIAS H3MEHEHHS
B TeOoJOruyeckoil cpelle U 3KOJIOTHUECKOH OOGCTaHOBKe B LEJOM.
BaXHOCTb U AKTYAJbHOCTb H3YUEHHA 3THX H3MEHEHHI IOCTYXKHIH
IPHYUHON BO MHOTOM CTHXHMHHOTO CTAHOBJEHHS HHXKEHePHO-Te0oIKO-
JOTHYEeCKOTro HampapJeHus ocoGeHHo 3a mocaegHue 10—15 nmer. Ox-
HAKO BOMIPOCAM TE€03KOJOrHH yAenseTcss NoKa MaJao BHUMAHHSA.
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TpynHocTH 37ech 3aKMIOUYAOTCA B ype3BbluaifHo OOJbILIOM pas-
HOOoOpa3uH THIOB IeOJIOTHYECKOH cpenbl M TEeXHOJOrHHM BMellaTelb-
CTBA YeJIOBEKa B XOJ NPHPOIHBIX IPOIEcCOB, B cnaboil M3YYeHHOCTH
MeXaHu3Ma M JMHaMHKH NPOLECCOB TeXHOreHe3a U TOCJAEACTBHIL
TexHorenHoro smemwarenbctsa. g nsyuenns IITC crenver npus-
Jeub XOPOIUO TMPOAYMaHHYIO CHCTeMy HH(OpMauuOHHOro obecreye-
HHSA U oTpa)KeHus HHbOpMauuH, ONpeneuTh CHocoOul NPOrHO3HpPO-
BAHNA C yYeTOM €ro PEerHoHaJbHOrO XapakKrepa II KOMIJIEKCHOCTH.

MHuTeHcHBHOE HHKEHEPHO-X03AICTBEHHOe OCBOEHHE TeppHTOPIIK
BCe ellle HepelKo ocyuecTBaserca 6e3 Hallexamero yuera BO3-
MOXKHBIX M3MeHEeHHHl reoJIOTHUeCKO/l cpelbl, YTO BegeT K OlUInOKam
NPOEKTHPOBAHNSA M SKOHOMHYECKHM MOTEPAM H CBSA3aHO C IKOJOTH-
YecKUM, He BCerna BOCIIOJHHMBIM, yinep6om. Ilpoasienus nHXKeHep-
HO-T€0JIOTHYECKHX IPOLeccoB, HeOMaronpuAaTHO BIAUAIOILUX HA YCJ0-
BHfl CTpOMTeNbeTBA W pyHkuHoHHpoBaHue [1TC, mMoryT ObiTh BechbMa
OUWYyTHMBIMH, & 3aU[HTHble MepONpPHATHS B YCJIOBHAX ILIOTHOH 3a-
CTPOHKH TeppHTOpPUHN TpeOYIOT GOJbIIMX KalHTAJOBJIOKEHHI n Be-
IYT K 3KoJorH4ecKoMy THCKOMOODTY.

InaBHOe METOLOMOTMYECKOE YCIOBHE II3YYeHHA TeOJIOTHYeCKOft
Cpesbl B CerofHALIHEN 3KOJOTMYeCKH TpeBOXKHON CHTYanHH 3aKJo-
yaeTcsi B CHCTEMHOCTH TOCTpoeHHs 6asoBoii Mogmenu. CnepHamibHble
HHXKeHepHO-reoJorHYecKHe KapThl HeCyT HH(OpMauHio O TEXHOTEeH-
HBIX HM3MEHEMHSX YCJIOBHil, HO OObIYHO HE aHAaJIH3HPYIOT (PaKTOpbI-
npuunnbl 3Tnx n3MeneHuil. Epmunaa IITC wuckyccTBemHo paspens-
eTCA: OUH ee KOMIOHEeHT — JHTocthepa — u3yyaeTcs reojorami, a
Apyroit — TexHocdepa — cnenHaaucTaMu JIpyrHx oTpachelt (1 Apy-
rHX BeJOMCTB).

HHxkeHepHO-re03KOJIOrHYECKHE HCCAeJ0BAHHA HEOBGXONLHMO CTPO-
UTb Ha HHON ocHoBe. BazoBasi Mozenb reoJoruyeckoil cpenbl LOJK-
Ha OTpaxKaTb OTHOLUEHHSA B CHCTeMe «4yejoBek (B OoJee y3KOM
NOHUMaHUU — 1exHocepa) — reosornyeckas cpena». 'eosnornyec-
Kasi cpena u TexHocdepa, HIIJKeHepHO-TeOJNOTHYECKHe [Mpouecchl 1
XapakTep HHKEHEPHO-XO3SHCTBCHHON XeATENbHOCTH yeJIOBeKa cJje-
IyeT H3y4aTb OJHHAKOBO IMyDOOKO H JETaJbHO.

HauGoabinyio TpeBory BbI3biBaeT ()YHKIHOHAJbHAS 3aMKHYTOCTH
CHCTEMBbl «00LIecTBO — NMpUPOAA», TMOCKOJAbKY Ji06oe npeofpazoBa-
HHe Tipupoibl ¥ noTpeb/enHe NPHPOILHBIX PECYPCOB BO3BpAlLAETCs
K HaM B BHJE He BCerja npeiacKa3yemoro oOpaTHOro BO3AEHCTBHS
Ha yCJIOBHA XKu3HeoOuTaHusA obllecTBa.

leonornueckas cpema, pacTHTENBHOCTb, TOYBbl M NOBEPXHOCT-
Hble BOJbl CO€JHMHEHbl JPYT C APYroM OecUHCIEHHBIM MHOXKeCTBOM
Macco- M 3Heprocbasell. PaspenbHoe M3yuyeHHe 3THX KOMIIOHEHTOB
Guocephbl BeleT B TYNHK. B kHHre «DKojornueckoe sHaHue M CO3-
naune» A. H. Koueprun, 0. T. Mapkos n H. T. Bacuaven yGennu-
TeNbHO AOKAa3bIBAIOT, UYTO NPH pa3paboTKe KOHKPETHbIX METOOB H
dopm ynpasieHusi cocTOsiHHEM OKpyKatomefl IPUPOAHOH cpelbl 3a
OCHOBY JIOJI?KeH ObITb NPUHAT yHKyuOHare bl n00x0d. FiMenHo on
33CTaBJAET yYUTHIBATb MHOroo0pazve H B3aHMOOOYCJIOBIECHHOCTH
NPOLECCOB aHTPONOTCHHOTO BO3AECHCTBHA HA NMPHPOLY.
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ITpeanaraemast HHXKe CTPYKTypa KapTorpagHueckofi MOAENH
TEOJIOTHYECKOH cpelbl OTBeuaeT NPHHUUNAM (PYHKUHOHAJLHOrO MOJ-
X0/a, €C/IH yuecTb, UTO COCTAB BXOASIMIHX B Hee KapT nojgobpan
TaK, 4ToObl OTPa3HTh B3aHMOJefCTBHE JIHTO- H TeXHOCc(Eph ¢ mo-
BEDXHOCTHRIMH BOJAMH, NMOYBAMH H PacCTHTENbHOCTbHI), MPHMNOBEPX-
HOCTHOH uacTblo aTMocdepsl.

BuMecTe ¢ TeM paccmaTpHBaeMasi MOJAe/b HEe NMpPeTeHAYET HAa YHH-
BepcafibHOCTh. 3@ YHHBEPCAJbHY!O MOXKHO NPHHATL THIOTETHYECKYIO
Mozedib obOuwelt sxojoruueckoit cutyauud. IIpn srom reosorunueckas
cpena cocrapasieT AulIb ee yacrb. OHAKO 3Ta yacTb paccMarpH-
BaeTCsl HE B OTPbIBE OT YHHBePCaJbHOH MOJENH, a ¢ ydYyeToM TOro,
YTO Mpouecch, NPOHCXOASIHE B TeOJIOTHYECKOH cpejie, OKa3blBaIOT
1paAMOe HJAH OIOCPEACTBOBAHHOE BJHSIHHE W HA TIOYBbI, H Ha PacTu-
TeNbHOCTb, H Ha NMOBEPXHOCTHblE BOJB, a3 B KOHEYHOM CuYeTe Ha
IKOJIOTHYECKYI0 0OCTAHOBKY B LIE/NOM.

Taxoif KOMNJEKCHBIH MOAXOJ K PacCMOTPEHHIO OMHONO H3 KOM-
TIOHEHTOB CpeJbl HE OTBEpraeT HeOOXOAHMOCTb CO3JaHHs TaKHX Ke
Mojenedl (QYHKIMOHHPOBAHHSA ADYTHX ee KOMIIOHEHTOB, a cKopee
Hao0OpoT, obJerdaer 3ajauy nepexoia OT IHCKPETHOTO H3y4YeHHs!
COCTaBJASAIOUIHX CPefibl K MOAEAHDOBAHHIO €€ KaK eJUHOII CHCTEMBI.

Henb3si cornacutbesi ¢ MHEHHEM, YTO MOMBITKH MOCTPOEHHS H
BHELpPEHHS] B MPaKTHKY MoJeneif, B KOTOPBIX NpeACTaBJACHBl JHIIb
{paxkTopel OAHOrO YyPOBHS, 3aBeJOMO oOOpeueHbl Ha nposaa [21].
Tax, B page ropomos cTpaHbl QYHKUHOHUPYIOT H AAIOT TpakTilyec-
Kile pe3yJibTaThl (B BHAe peKOMEHAaUHUil, 3akAloyeHH#l) aBTOMATH-
3UpOBAaHHble HH(MOPMALHOHHBIE CHCTEMbl NOCTOSTHHO AEHCTBYIOLIHY
Mofenefl reosiorudeckoii cpeiabl. Ilpu 3TOM B OCHOBHOM pelualoTCs
3aA54H THAPOTe0JOTHYECKOro Xapaxkrepa, HO 3TO He yMajsieT mpak-
THUECKO UEHHOCTH MOJEJH. YCOBEpLIEHECTBOBAHHe H pacUIMpeHHe
cbeppl HCNOMbLIOBAHHA NONOOHBIX MoJenell TNpelcraBiasercs HoJee
peadbpHOil 3ajauefl, 4eM MOCTPOEGHHE YHHBEPCAAbHOI KOJOTHUCCKOIL
MOAeNH cpa3y, 6e3 NPOMe:KYTOUHbIX TANOB NOATOTOBKh

MognenuposanHe c/10KHOI TPHPONHO-1EXHHUECKOH MOACHCTEMBbI
TpebyeT ee reHepajH3auHH 1 THIH3AUHH [0 HEKOTOPOMY MOCTOSH-
HOMY PSILY KpHTEPHEB.

Taxkass TuUnu3aLus [O3BOAAECT HCKYCCTBEHHO KOHCTPYHPOBAThb
caMble pa3noo0pasHbie MPHPOAHBIE H NPHPOJHO-TeXHHYECKHe y&ao-
BUS HAM cHTyauuH. KaKablil THO pacTHTENBHOCTH, reosioTHUECKOI
cpenbl, TeXHOCGEpbl sABJAseTCs KaK Obl MOAyJAe€M MOJEJH, JIETKO Ie-
peMmeniaeMbplM B MOJAEJAHPYEMOM NPOCTPAHCTBE,

Ta :xe TuUmH3aUHs TPOCTPAHCTBA, pa3fie/eHHOrO Ha eCTeCTBEH-
HY10 H HCKYCCTBEHHYIO COCTaBASIOLIHE, NMO3BOJACT mepeiiTH K THIH-
3alUd XapakTepa H HHTEHCHBHOCTH BO3LENCTBHS aKTHBHOI TEXHO-
cephbl, ¢ OXHOH CTOPOHBI, H THNH3AUHH BHAA H HHEPUHOHHOCTH
OTBETHOH peakuUuH TreoJorHyeckodt cpeawl, ¢ Apyroil. Habop psaza
THIIOB CPeAbl BCErJa KOHEYEeH, HO BO3MOMKHOCTH €ro AeTaNu3alHH
M OPOMOMKEHHs He HMeloT orpaHuuenuii. Ha ocroBamuu THMOBBIX
IPH3HAKOR MOXKHO OLEHHTb YCTOHUMBOCTb, HJH JATGUTHOCTb, cpe-
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JAbl NpaKTHUeCKH B JA1000H TOUKe peruoHa, 4ro OyAeT NOKa3aHO
(IPH ONHCAHUH 3KCNePHMEHTA B npefenax MockoBckoil o6aacry.

Koutposb 3a 10BOJIBHO CJOXKHON M GBICTPO MEHSIOMEHCH CHTY-
auMed NPpH aKTHBHOM BJIHSIHHH TeXHoC(epbl Ha reosOTHYECKYIO cpe-
Ay B LEeJOM H HA JaHAWAa(T B YACTHOCTH TpeOyeT HCMO/Ib30BaHUS
TAKHX MeToJ0B HAabJIoJeHHs], KOTOpble MOrJAH OBl B CPaBHHTEJILHO
KOPOTKHII TMepHOA BpPEeMEHH OXBATUThb CHTYAlHIO BO BCEM peruoHe.
Kpome Toro, Takoil npocTpAHCTBEHHBI 0630p MOJMKEH peryaspHo
NOBTOPATLCSH, YTOOLI MPEACTABHTL BCIO KAPTHHY H3MEHEHUH B JHHA-
MiKe. DTHM YCJAOBHSIM YXOBJIETBOPSIOT aPOKOCMHUYECKHE METOb
30HIHPOBAHHA CpPelbl, [0J0XKEHHbie B OCHOBY CHCTEMbl MOHHTOPIIH-
ra.

CucrematnueckHe HaO/JOZeHHS 332 NPUPOIHOH (reo/orHYecKoii)
cpeiol, AelH(ppupoBaHUe OOJBILUOrO YHCAA CHUMKOB, [POTHO3HOE
MOJelHpOBaHHe, NpeJocTaBjieHHe HHPOPMALHH O COCTOSIHHH MNpH-
pPOJHON Cpelbl, CHCTEMATHUECKOe YTOYHEeHHEe NPOTHO30B H PEKOMEH-
Jauuil Mo ynpaBJieHHIO COCTOSTHHEM TeOJIOTHUECKOH Cpelbl HeBO3-
MOXKHbI 0e3 HcroJib3oBanud ObicTpoaeiicTBylomux DBM.

Takum oGpasom, oOwHil METOAOJOTHUECKHIT MOAXOA K HHKeHep-
HO-Te03KO/JIOTHYECKOMY H3YYEHHIO Teo/IOTHUeCKOH cpempl onpeness-
eTcsl JOCTaTOYHO ueTkKOo. OH OCHOBAH Ha MNPEICTABJEHHH O TeCHBIX
Macco- U 3HEProcBA3siX e0JOTHUeCKOH cpelbl ¢ LPYTHMH TNIPHPOJ-
HbIMH H TEeXHOT€HHBLIMH CpeJaMH, TpeOylomeM CHCTEMHOro H3yue-
HHSl COCTABJAIOWINX 3TH CPeIbl KOMMNOHEHTOB. B cxemarusuposal-
HOM BHJe NOCIef0BaTeNbHOCTh 3TOr0 M3yueHHsi TakoBa: l) aHa/iu3
HH(MOpMAaLHH O CTPOEHHH Tre0JOTHYECKOll cPelbl H HHXKeHEPHO-XO-
3AHCTBEHHOM BO3ACHCTBHI Ha Hee; 2) aHa/ U3 BBISIBJEHHBIX, T €.
ViKe CYLIeCTBYIOUIHX, H3MEHEeHHH B KahJAOH NPUPOAHO-TEXHHUECKOI
reocucreMe; 3) OUEHKA U NPOTHO3 TEXHOTEHHBIX U3MeHeHu#; 4) KOHT-
po/ib 3@ COCTOsTHHEeM TeOJOrHYeCKOH cpelbl ¢ y4eTOM JHHAMHKH
pa3BuTus TexHoc(epsl; 5) YTOUHEHHEe NPOTHO30B H OCYIIECTBJEHIE
MeponpHATHI N0 YNpaBJEHUIO Teogoraueckoll cpenofi. Takofi mnoa-
X0j ompede/sieT CoAepXKaHHe I METOJbl HHXKEHePHO-T€03KOJIOTH-
YeCcKHux HccjaeJoBaHuil Ha (Gase THMH3aLUMH (TUOOMOTHYECKOM pail-
OHHPOBAHUH) Cpelibl, NPONECCOB KaK OCHOBHOfl (opme MoAeIHpo-
BaHHS;, MWCMNOJb30BAHHH OLICTPOACHCTBYIOIUX  BBIYHCJHTEAbHBIX
CPeACTB NpH MOAETHPOBaHMH, 006pabOTKe, XpaHEHHH W [epelaue
UH(pOpMAaLU; NPHMEHEHHH [IHCTAHUHOHHBIX 3JKCOpecC-VIeTOAO0B B
KauecTBe IVIAaBHOTO KaHa/1a HH(pOPMAIHOHHOTO MUTAHHS MOIENH.

JTanbl MCCAEJOBAHUH, UX 3a7auH
H COJepXKaHue

M HKeHepHO-Te0IKOJIOrHueCKoe H3yyeHHe APOMBILIIEHHBIX PerHo-
HOB, KakK, BNIPOUEM H APYrHX TepPUTOpPHH, CTPOHTCH HA MNPHHIHNAX
MOHHUTOPHHTA U BKJ/IOUAET KOHTPOJb U OLEHKY COCTOSIHUSI TeOJIOTH-
4eCKOH cpelbi, IPOTHO3 ee HU3MEHEHHil BO BpeMeHH H NPOCTPAHCTEBe,
PEKOMEHIAHH M0 payHOHAJbHOMY HCNOAb30BAHHIO, OXPaHe H BOC-
CTAHOBJICHHIO yTpauyeHHBIX CBOHCTB u pecypcoB. Pemienue 3Ttux 3a-
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Jlay MOXeT Obllb 00eCNeYeHO MOBOJBHO CJOXHO MOCTPOEGHHOH HH-
dopmannoHoil cucremoit (taba. 1). Cozzanne H QYHKIHOHHPOBaHHE
TE09KO0JOTHUECKOTO MOHHTODHHTAa (MOHHTOPHHTA Te0JOrHyecKoi cpe-
Abl H TexHocepsl) TpebyeT ONpeleieHHOH MNOC/AenOBaTebHOCTH
paboT, KOTopble MOXHO OO0DBEIVWHHTb B TPH 3Tama: HOArOTOBKH,
C€O37aHHA H ()HKIHOHHPOBAHHSA CHCTEMBI.

3anaua nepBoro srama— oTpaGoTKa OOUIedl KOHUENUHH HaMme-
yaeMblx paboT, KOHpeNTyalbHOH MOJAEJH CHCTeMBbl. JTOT 3Tam
BKJIOuaeT I1I3yueHHe OMbiTa MOCTPOEHHST HH(QOPMALHOHHBIX CHCTEM
B PasHbIX NPHPOAHO-3KOHOMHUECKHX pEerHoHax H AJAs pa3aHuHbIX
uenei, cOOp M CHCTEMaTH3alUI0O MaTepHAJOB O COCTaBe, CTPOEHHUH
¥ COCTOSIHHII T€0JIOTHUECKOH cPefib! U HHIXEHEDHOI Harpysxe Ha Hee;
BbIOOp H 0GOCHOBaHHe (PAKTOPOB, ONpeleJdloOmIUX (QYHKUHOHHPOBA-
Hue IITC B KOHKpETHBIX YCJAOBHsiX; pa3paGoOTKy METOXHKH HaszeM-
HbIX W AHCTAHUHOHHBIX PabBoT, HPOrpaMMHOro obecneyeHHs Mare-
marHueckux mogpened. Cocrap 3TuX paGoT, Ha NepBbIfl B3rafj, Tpa-
AUUHOHEH [A/51 HHXEHEePHO-reoJorHueckHX HcclefOoBaHHIl, OXHAKO
31ech ecTh CBOsI clenH(pHKa, KOTOPYI XOTesloch Obl OTMETHTb. B
OONBIIHHCTBE CJyuydeB TEPPHTOPHS NPOMbILINEHHbIX PErHOHOB JOC-
TAaTOYHO XOPOULIO H3yueHAa, a cOOp H CcHCTeMaTH3auus HMeloueics
HHOMOPMALIIN TpPeACTaBASETCS JAHIUb TPYAOEMKOH, HO METOJHUYECKH
Hec.10XHO! 3afauelt. Ha npaxTHKke, ONHAKO, 1€10 AaJjieKO He Tak.
Martepuasp pa3sHOBPEeMEeHHbIX (HHOrAa pa3feieHHbIX JecsiTKaMHu
JeT) HccleloBaHHUH, BBIOMHEHHBIX O Pas3HbIM METOZHKaM, 06006-
1lleHHbie H NPOHHTEPNPETHPOBAHHBIE C YUYETOM pPAa3jiHYHBIX, MEHs-
JOLHXCSl CO BPEMEHEM TeO0JIOTHUECKHX, reoMop(donoruueckux, THApo-
TE0JIOTHUECKHX H TCONHHAMHUECKHX KOHUENUHU, TpedyloT cepnhes-
HOIl NPOpabOTKH AJsl OUEHKH HX AOCTOBEPHOCTH H JOCTATOUHOCTIL
Ilpu 3ToM cieiyeT uMerb B BHAY, U4TO €CJAH MPH OLEHKE H3yueH-
HOCTH perHoHa AjAsi OpPraHu3alud TPaLHUHOHHBIX HHXKEHEepHO-reo-
JIOTHUECKHX H3bICKAHHI MHOTHe MpelllecTBYloumide pabOThl yacTo
OPeACTaBASIOT TCAbKO HCTOPHUECKH{l HHTePeC, TO B HHIXKEHEPHO-
Fe03KOJIOTHUYECKUX HCcJeOBaHUSX cofeprKallasics B 3THX padorax
HHOOopMalHs ype3BblyallHO BaykHa H J0AXKHA ObITb NPOAHAJIH3HPO-
Bana ocobenno TuiateabHo. ITomoOuas undopmanus HeoOGXOAHMA
A5 PEeTPOCHEenTHBHOTO aHajH3a COCTOSAHHS CpeAbl H MPOrHO3HHIX
OLIEHOK ¢ OMOLIbIO METOJOB FeOJOTHUECKHX aHaJOrHi.

Bropas .oco6eHHOCTp 3Toro Tuia padoT cpsi3aHa ¢ HeOOXOnH-
MOCTbIO CTOJIb XK€ TUaTeNbHOTO AaHaliu3a HHXKeHePHOH Harpyski
Ha reQJOTHYECKYIO cpely, ee MPOCTPAHCTBEHHO-BPeMEHHOH JHHa-
MUKH.

CucremaTnsauus umewowencs HHOOPMauuU [O3BOJSET PEIUHTD
JBE BaXKHelllIMe MeTOoANuecKHe 3ajauu: l) ompeRedHTb COCTaB H
conepKanue HHQOPMaUHH, HEOOXOAHMOIl AAs (yHKIHOHHPOBAHUS
MOHMTOPHHTA; 2) 060CHOBaTh BLIGOP KJAlOueBbXx (6a3oBbIX) yuacl-
KOB AJISI TPOBEJACHHS PEKHMHBIX HA3€MHBIX M AHCTAHUHOHHBIX Ha-
Garonennil. Pelenuio BTopoit 3agauu nomoraeT 1o 0GCTOSTENBCTBO,
YTO AJS NPOMBIIUIEHHO OCBOGHHBIX, YPOAaHH3HDPOBAHHBIX TEPPHTO-
PHII, KaK MOpaBHJIO, HMEIOTCS MaTepHajbl a3p0O- H KOCMHYECKOl
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Tabauua 1

CTpyKTypa HHKEHEPHO-Te0JOrHYECKHX HCcJaeaoBanuil
M Te09KOJIOHYECKOr0 MOHHTOPHArA

Srvanun padot

3axaun

Buaw, Metonant, nplieMu uH(popMaLMonnoro
obecneyeHus

INonroroBuTENB-
HbI}

Co3naHnue HHDOD-
MafHOHHOH 6a3hl

@y HKUHOHHPOBA-
Hiie CHCTEeME

Pa3pa6otka MeTo-
JHKH HCCJe[0Ba-
HHR

Cosnanune Oauxa
NaHHBIX OO HHiKe-
HEPHO-TE€03KOO0-
THYeCKHX YCJIOBH-
X CHCTEMBI

Bui6op 3TaJOH-
HbIX Y4YacTKOB AJS
re03K 0JIOTHYECK O-
ro MOHHTOPHHra

HenpepblBHO® HH-
¢$opMaLHOHHOE
obecrnieyeHHe CH-
cTeMbl (momodHe-
Hue GaHKa jaH-
1bIX)

MogenupoBatue
H3MEHEeHHH MpH-
POAHO-TeXHHYe-
CKOI TeOoCHCTEMB

OueHka, DPOTHO3,
peKOMeHJalHH MO
PalHOHAALHOMY
HCIO0JIb30BAHHIO

CHCTeMAaTH3AalHS ONBIT2 HHPOPMAamHOH-
Horo o6ecneueHusi, c6op HHPOPMAUHH
0 reoJIOTHUECKOl cpele H TeXHOreHHOH
Harpy3ke Ha Hee; CO3/laHHe KOHUeNTy-
aJbHOH MOJeNH CHCTeMbl, pa3paborka
MeTOAHK a3pOKOCMHYECKOro 30HAHPO-
BAaHHS, COCTABJeEHH MaKeTOB KapTo-
rpadHyecKHX MOJe]edl H NMPOrpamMMHO-
ro obecmeyeHlls MaTeMaTHYEeCKOH MoOAe-
JIH

CrentnasnbHble  HHXKEHEpPHO-TeoJIorHye-
CKHe HcC/eAOBaHHA (AeWHPpHpoBaHHe
MaTepHaJOB  JAHCTAHIIHOHHBIX CbeMOK
NpOWJBLIX  JIeT, Ha3eMHble HCcJea0Ba-
HHSI), COCT4BJEeHHe KaprorpaduueckKux
MojeJell reoJIOTHYECKOH Cpeibl w TeX-
Hoceprl, oGecmeyenHe uHboOpmanuei
H peasusauma Ha 3BM wmatemaruye-
CKHX MOJeJsieH reoJIorHyeckoli cpeabt

basoBas aspocbeMKa perdoHa, THIH-
3allHA  TEeXHOreHHbiX  BO3AeHCTBIIN H
reoJIOTHYeCh O CPe;lbi

[losTOpHEIE a9POKOCMHYECKlie CBHEMKH,
HazeMHbie  pemIMHble  HabGMogeHHd,
06pa6oTKa JHTCPATYPHBIX (B TOM uiC-
Jle (POHAOBLIX) MATepHAJOB

[MocrpoeHne kapTorpaduueckux Moge-
Jlell COCTOSIHHSL TeOJIOFHUeCKOH cpeanl
(meXypHbIX KapT) H NDOrHO3HBIX KapT
re03KOoJIOrHYeckoll  CHTyauHH (g TOM
ygc/e MALIHHBIA KapT), HMHTA[HOH-
HOe MOJeNHpOBaHile (MaTeMaTHuecKoe,
¢usHyecKoe H AP )

OGecneuene uH(popmauien 3auHTepe-
COBAHHBIX  BEAOMCTB il OPraHH3auHi,
re0sKOJOTHYeCKast 3KCmepTH3a mpoek-
TOB, COCT4BJIEHHC 3aKJIOyeHHi © co-
CTOSIHHH TE€OJOrHYecKOil cpels H O A0-
NycrEMoil  HHMeHepHO-X03siicTBeHHO
Harpyake Ha Hee, paspaboTka peko-
MeHZALII# 1m0 YOpAaBJEHNO COCTOAHHEM
reQJIOrHYecKO} cpeibi



(oTocbeMKH 3a AJMTesabHBIl mepuon BpeMenu, [lemndpuposanune
5THX MAaTepHaNOB MO3BOJfET ONPEACNHTh OOULY0 AMHAMHKY JaHA-
wadTHBIX H3MEHEHHI ¥ (U3KOHOMHYECKHe (AeLHNHEeTHble) CBOH-
ctBa JanauwacgTa. Meronuka paGoT ¢ aspo- W KOCMHYECKHMH (o-
TOCHHMKaMH JJIst KOHTPOJS 3a COCTOSIHHEM TreoJOrHUecKo# cpelbl
IOCTaTOYHO Xopoulo onucaHa B paborax C. B. Bukrtopoea [4],
H. C. Kovaposa [18], E. A. Bocrokosoii, B. M. Baasxa [2],
0. b. Eauceesa, A. B. Canosa u gp.

OcoGeHHO caefyeT MOAYEPKHYTh HEOGXOAMUMOCTb pa3paboTKH
Ha 3TOM 3Talle HCCAeNOBaHHH AporpaMMHOro ofecleueHHs KOMil-
JeKca MaTeMaTHUECKHX Mojesei, UMHTHDYIOIHX COCTOSIHHE [eoJio-
ryueckoll cpenpl. IlpuMepsl TaKoro poia MoJelHPOBAHHSA I[pHBeLe-
et B pabBorax JI. K. Tox6epra [25], IO. O. 3eerodepa [14],
A. H. Kmoxsuna [16], Y. C. ITamkosckoro u A. A. Powans [25].

MeTononornsi MOHHTOPHHTa cpelbl, KaK Obl HU Obl1a OHa XOpo-
uio npoaymasna, TpedyeT ofsi3aTesqbHO!l anpoGallHH He TOJABKO Teo-
JIOTaMH ¥ clelnaJHcTaMU CMEXKHBIX HayyHBIX OTpac/ell, HO H Mpo-
€KTHO-H3bICKATENbCKHMH OPraHM3alHsAMH, MHCTHTYTAMH H TPECcTaMi
CHCTEMBl TOPOICKMX ¥ OOJACTHBIX APXHTEKTYPHBIX YIpaBJeHHH,
NJaHUPYIOUIMMH opranaMu, KoMurtetom mo oxpane mnpuponbl, Hu-
(hopMaLlHOHHAsl CHCTeMa J0/XKHa YUMThIBaTb TpeOoBaHus HOTEHIIH-
ajbHbIX NOTpebuTesell ee BLIXOJHON UH(OPMAlIUH, 2 B HeaJje onepe-
KaTb 3Tu TpeGoBanus. 3ajaya BTOPOrQ 3Tama WMCCJACJOBAHHE —
co3faHue MHPOPMANMOHHON CHCTEMBbI, T. €. KOMILIeKca MOIeJEH,
XapaKTePHU3YIOUINX PeajbHOe COCTOSTHME Te0JiorHuecKoi Cpenbl, Te\-
Hocepy H HX B3aumopeicreue. Popma obolbweHus wuHpOpPMaUUH
NpH 3TOM MOXeT ObITb Da3J/iuullON, HO T[PHOPHTET B HacTosiujee
BpeMsi NIPHHALMEHKHUT KapTorpaduueckuMm moneasm Kax nu OblcTp
H yao0eH cnoco® MalIMHHOTO MOAEJHPOBaHMsA, C €ro NOMOUIblO He-
BO3MOXKHO €0374aTh 3pHUMYI0 HOJH(PYHKIHOHAJABHYIO TeHepa/IH30-
BAHHYI0 MOJE/Jb CTOJb CJAOXKHOrO 00beKTa Kak NPUPOJHO-TEXHHYEC-
Kasi reocucteMa. B reosoruyecknx Haykax Kaprorpaguueckue Mo-
JAenu — TpaJAMUHOHHBIH BMA OTpaxieHus HHpopmauuu. 3a MHOrHe
JECATKH JeT CO3JAaHHsT M YCOBEPIIEHCTBOBAHMs KapThl NMpuHOOGpEH
VHHKaJbHble KauecTBa HH(POPMAaLHOHHOH EMKOCTH H HAarJsAHOCTH,
NJAaCTHYHOCTH MOJAAyu MHGMOPMAnuH OT KOHKPETHOH (aKTHuecKoi
O00CTaHOBKH 10 JIOTHYECKH OCMBICCHHOH CHTYalMH.

CocraBasieMble KapTorpaguueckHe MOACAH [OMKHBI OTBe4aTh
TpeOGOBaHHAM [EJAOCTHOCTH H OOLUIHOCTH KaPTHHBI € JeTaJusauiefi
4acTHOCTeH, OTPaXKeHHS] COCTOSTHUS TeOJOTHUecKON cpeibl M TEXHO-
chepnl Ha BCO TAYOMHY BblAeJE€HHOro MmpocrpaHcTBa. Mx coctas
H COZepIKaHHE MOJpoOHO PAcCMOTPEHB B ClefyIOLIEM pa3jese.

OnnoBpeMenHo ¢ KaprorpaduueckuMu Ha IBM peanusyiorcs
MaTeMaTHYeCKHe MOJE/]H, HanpuMep HMHTAHOHHAs TreopHIbTpa-
UHOHHAsA, TeOJHHAaMuuecKasi, THApOXHUMuuecKass W nap. Onwit moka-
3pIBA€T, YTO TS CO3JaHHS KapTorpaduueckux M MaTeMaTHYECKHX
MOJesell TeoNOrHUECKOol cpepbl M ee B3auMopelcTBHS ¢ TexHocpe-
poit OoOBIYHO HefOcTaTOuHa Ta HH(pOpMapusi, KOTOpas HMeeTcs IO
TEPPUTOPHH PETHOHA, M HEOOXOAHMBI JaHHble CHEIHAJbHBIX HHIKe-
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HEPHO-T€03KONOTHUECKHX MccneqoBaHui. [TonoOupe uccnemoBanus
BKJIOUAIOT KOMIVIEKC AHCTAHIHOHHBIX H HA3€MHLIX paboT, 06'beMbl
H OpOrpaMma KOTODHIX OnpelesiloTesi H3YUEHHOCTbIO TeoJOTHYEC-
KO cpenbl. OTtMeTuM JIHUIb, 4TO OJif NOPOMbIIUjjeHHBIX pPErHOHOB
uesecoo6pasno npopecTH 6a3oByl0 a3podOTOCHEMKY BCefl TeppHTO-
pun. Ona fgacT BO3MOXHOCTb CO3/aTh 3TaNOHHYI0 (OTOMOAE/DL
(uenocTHYI0 WAH 1O BEIOPAHHBIM YYacTKaM), oT KOTOpOH 3aTeM
MOXKHO ¢ Go/ibOA OOBEKTHBHOCTBIO BECTH OTcyeT M H3MepeHHE
NPOUCXOSAIUHX B NPHPOAHON cpele H3MeHeHHHA. Hazemuble nab.i0-
JeHHsl C/ielyeT BBIMOMHATD METONOM KJ/IOUEBHIX yyacTKOB, BBIGpaH-
HbIX HA OCHOBE NPeIBAPHTEJIbHOrO0 H3YUEHHS] TEPPUTOPHH.

Co3pnaHHasi KaprorpagHueckass Mojedb OTJApyaeTcs OT HHIXKe-
HEPHO-TEONIOTHYECKHX KapT, MOCTPOEHHEM KOTOppIX 3aBepllaloTcs
TPaJHIHOHHBIE BHABl COOTBETCTBYIOWIEH CBEMKH tepputopHH. OHa
3HAYHTENbHO 00beMHee W N0 HHGOPMAanHH, H N0 npOCTPAHCTBEHHBIM
napamMeTpaM MOAGAHPYEMOro T€jAa, a TAABHOE, oTjHyaeTcss 0O
cBoeMy Ha3uauenuio. Kaprorpagudueckas MOIeqp reoJiOrHUecKoil
cpeabl co3aeTcsl He CTONbKO /s OCBEUEHHSI CocTOSIHHS OOGbexTa,
CKOJIbKO /sl OTPaXKEHUs] MPOUCXOASUIHX B HeM u3aMeHeHHi. U3
3TOro NPHHUHNHANBLHOTO YCJAOBHSI 3aKOHOMEPHO BhiTeKaeT HeoOXo-
JHMOCTb MOCTOSHHOTO nonoJHeHds Mmoaend. OrpasuTh JHHAMHKY
TIPUPOJXHO-TEXHHUECKOH reoCHCTEMbl MOXKET TOJNbKO NHHAMHYHAS HH-
<dopManHOHHAsA CHCTEMA.

Cosnanne nHpopMannoHHO 6a3bl H peanusapus MateMaTHyec-
KHX MOAEJEH MOryT CYHTaTbCl HAyaJoM Cl€pylomiero 3rana —
(py HKIHOHHPOBAHHA HHGOPMAUHOHHON CHCTEMBI, yu reo3KO0JOTkH-
yecKoro MoHHTopHHra. Ero pabouee cOCTOSIHHE ofecneyHBAIOT Hi-
¢$opMauHOHHBIE [OACHCTEMB MNOJYYEHHS, XDaneHus, o6paGoOTKH
JaHHBIX H MpeACTaBJeHHs HHQOPMAauHH B YA0OHOM mas noTpebu-
TeJJs1 BHJIE.

[Toncuctrema wHHQOPMAHOHHOTO o6ecneueHys pab6otaeT Ha
TIPUHUHNAX MOHHTOPHHIA, T. €. NPAKTHUECKH HeénpepniBHO. OCHOB-
HBIMH cnoco6aMy MOJMYYEHHS HOBON HHpopMauHy CYKAT METONbI
JHCTAHIIHOHHOTO 30HIHPOBAHHA U HA3€MHBIX DENKHUMHBIX Haﬁmone-
Hufi. Moryr couerartscsi cnoco6bl BH3yasbHOrO  pemudpHpOBaHHS
a3po- M KOCMHUYECKHX (POTOCHHMKOB ¢ MALIMHHpMy W MAIUIHHHO-
BII3yaJbHBIMU. OT/HUHTENbHAsE OCOOEHHOCTh PaGOT ¢ a’pPOKOCMH-
YeCKHMH MaTepuajaMH 3aKAlo4uaeTcs B HEOOXONHUMOCTH CONOCTaB-
JIEHHS JaHHBIX O CHTYAUHH, NOJYUEHHBIX B T€UCHye onpeneseHHOro
nepHoja BpeMeHH. SIBHble HapyIIEHHS UPHPOIHON OOGCTAHOBKH,
KOHTPACTHO BBIAESIIOMHECH Ha BHEOH300PaKEHyH, MOryT GHK-
CIPOBATbCA B aBTOMATHYCCKOM DEIKHME. OlIHaK() JJig pacno3saBa-
HHs1 GoJbLIeH 4ACTH M€OJOTHUYECKHX NpoueccoB, H3MeHAIONHX COCTOS -
HHe NpPHPOAHOIN cpennl, TpebyeTcss BU3YyaJbHOE Aeld pUPOBaHue
u3o6paxennsi. AIPOKOCMHYECKOE 30HAHPOBAHHE [O3BOJISAET nosy-
YITb HOBbIE CBeJCHWS O COCTOSIHHM Cpelbl YePe3 BHeluHue JgaH[-
iaTHple NPHU3HAKH, A TaKXKe NyTeM AaHIWAGTHON HHIUKALHH
CKPBITBIX OT NPAMOro HaGJI}OlIeHHH npoueccosB. ECJIH reoJoruyeckKue,
THAPOTeoJOriyecKie H HH2KEHEPHO-r¢OJOrHYECCKie npoueccel He-
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JOCTATOYHO HANEXHO oTpaxkaloTcss B ¢oTodanHamadre, 10 AJad HX
H3y4eHUs: HeoOXOAMMO MPHBJIeYb Ha3eMHble HAOMOAeHHS.

Mouutopunr tpefyer Takxke HeNPepbIBHOIO NOMNOJNHeHHs OaHKa
JaHHBIX NO pe3yabTaTaM H3yueHHst ONyOJHKOBAHHBIX H (POHZOBHIX
paboT.

C6op, obpaboTka H cucTeMaTH3alUHsl OrPOMHOrO MO cBOEeMy 00b-
eMy (DaxKTHUEeCKOro MaTepHana HeBO3MOXKHbI 0e3 LIHPOKOTO HCNOJb-
soBaHusi 9BM, KoTOpOe MoKeT HMeTb caMble pa3HooOGpasHble ¢op-
Mbl. B kayecTBe mpuMepa MOXKHO NpHBECTH Yyxe anpoBSupOBaHHYIO
METORUKY CHCTEMAaTH3aUuH HHMOPMANHH npH (QYHKUHOHHPOBAHHH
NOCTOSIHHO feflcTByloLiell MOAeJTH TeoJOrHYecKOH cpefbl MOCKOB-
CKOTO I'PajolPOMBILIIICHHOrO KOMMJIEKCa.

daxTuyeckut MarepuaJs BHauajJe Obll CHCTeMAaTH3lpOBaH Ha
nepgokaprax pyuno#l coprupoBku. Tosbko nmo MockBe MaccHB cO-
nep:kaJa 55 Teic. mepdoKapT no cJAeAyIOWHM acleKTaMm: reoJioro-
JIUTOJIOTHUECKOE CTPOCHHe; YPOBHH, XHMHUECKHI cOCTaB, lapamer-
pbl OUABTPAIUH M PEKUM MOA3EMHbIX BOJA, (H3NKO-MeXaHHUECKIE
CBOHCTB2 MOPO.

[IpoMbllieHHO  pa3BHThle PErHOHbl OTJIH4YaeT MHOroo6pasue
CBSI3eH  Treo/IOTHYecKoil cpelibl ¢ HCKyccTBeHHO#H  (TexHocdepoil).
TeppHTOpHSI NPOMBILIJICHHBIX PETHOHOB NpeACTaBaseT cOGOH CJA0XK-
aylo [ITC, ko1opas MoxkeT ObiTh AH(depeHuHpoBaHa MO BHAAM
TeXHOTeHHOrO BO3JeHCcTBH HA MOACHCTEMbl TOPOLOB, BOAOXO3si-
CTBEHHBIX OOBEKTOB, CEJbCKOXO3sficTBeHHbIX yromuii u 1. A. Ilpu
H3YUYEHHH Te0JOrH4yecKoll cpeipl NPOMBILLIEHHLIX PErHOHOB HEOOXO-
JHMbl Kax BBISIBJeHHE MPOLECCOB, NMPOHCXOASUWINX B FPAaHHLAX YKa-
3aHHBIX MOACHCTeM, TaK M HccjaeqoBaHHe cBszell H  3aBUCHMOCTel
MexAy HUMH. MHBIMH  cJI0BaMH, ropoja, CeJIbCKOXO3AHCTBEHHbLIC
yronbst H THIPOTEXHHYEeCKHe COOPY/KEHUMS paccMaTpHBalOTCsl Kak
OTKPbITbIE CHCTEMBL.

OThuabTPOBaHHbIl (aKTHUeCKHil Matepuas no 20 Thic. CKBakKHH
6bl1 BBeAeH B IBM, uTo no3Bosuso BecTu ero o6paGOTKYy H MOHCK
TpeOyeMoil uHH(pOpManuM B aBTOMaTHYeckOM pexuMe, Coxepika-
wuica B «reofaHke» MaTepHaJ MOXKHO HCIOJb30BaTh MHOTOKpAT-
no. Has yno6ctBa BBoma B IBM, nakonseHust 0 xpaHeHHsi HH(Op-
ManHuu OPHHATH TaKHe (QOpPMBl ee 060OMCHHST KaK «MNYyHKT Ha6uio-
JCHUSI» M «y3J0Bast TOuKa Mojenu». [lyHkTaMu HaOMOZeHUs MOryT
ObITh CKBAXKHHbl, KOJIOAIbI, POAHHUKH, NPOSIBJEHHUS Te0JOTHUECKHX
npoueccos, «sifipa» [ITC u T. A. ¥Y3/710Bble TOUKH MOZEJH COOTBETCT-
BYIOT MOJISIM THKCeJ HJIM KBaiparaM (NpH ceTeBOM pasGHBKe Tep-
putopuu) co cTopoHamu 4,1 u 0,25 xm. [lacmopr  ysaoBoit ToukH
MOJAEJH COREPKHT BCIO HMEloUylocs HHPOPMAaNHIO, xapaKTepH3y-
IOWY0 Ty 4acTb reoJIOTHUECKON cPeAfbl, KOTOpas momajgaeT B TOT
uau uHoil kBagpat. OcyuiecTBAsieTCs MAIIUHHDBIN KOHTPOJb KayecT-
Ba HH(OPMalHu H KOPPEKTHPOBKA BHIABJASEMbIX OUIHGOK.

Baxuefilas 3agaua GYHKUMOHHPOBaHUs HHPOPMANUOHHON CH-
CTeMbl — CO3/laHHe HMHTAIHOHHBIX MojedeHl U obecHeyeHHE HX HH-
tdopmanueli 00 M3MCHEHHSIX B NPHPOMHO-TeXHHUECKON TCeoCHCTeMe.
Has psana ypOaHU3HPOBAHHBIX TepPHTOPHI CTpaHbl cO371aHbl MaTe-
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MaTHYeCKHE MOJEJH, MO3BOJSIIOIIHE HMHUTHPOBATh H3MEHEHHS THI-
pOTeOJIOTHUECKHX YCJIOBHIl B nponecce 3KcnJyaTalHH NOA3EMHBIX
BOJ, NPOBOJHTL ONEPaTHBHYIO I[IE€PEONEHKY HX 3amacoB, peliaTh
WIHPOKHI Kpyr JAPYrUX TeOJOTHYECKHX 3aRayu (reouIbTPamHH,
MHTPanHH XHMHYECKHX KOMIIOHGHTOB B MOJ3eMHBIX BOJax, TeMNJo-
u Macconepenoca u #p.). CucreMa aBTOMaTH3HPOBAHHOTO MOJeJH-
poBaHHsI ofecreyuBaeT peLIEHHe M TaKHX 3a4a4y Kak MOIeJupoBa-
HHE Fe0JIOTHYECKHX MOJIEH H NIPOIECCOB.

OcoOpifi HHTepec MpefcTaBASOT MOJENTH TeQJOTHYecKHX noJell
B BHIE aHAJUTHUYECKHX BbIpa:KEeHHIl, OMHUCHIBAIOUIHX 3aBHCHMOCTh
reoJIOTHYECKOro napaMerpa (Kak Mep ero paccesiHus NpH HCOOJMb-
30BaHHH CTOXAaCTHUECKOTO amnmapara) OT KOOPAHHAT, H TPEHI-No-
BepXHOCTell, rpadudeckH OTOOpaXKaloUWHUX NpPOCTpaHCTBEHHOe pac-
npejesieste MORCAHPYEMOro napaMerpa (HJIH Mep ero paccestHus).

[TporpaMmbi 0GecneyuBaloT MaTeMaTHYCCKYI0 06paboTKy, aHaaH3
NPOCTPAHCTBCHHO-BPEMEHHON H3MEHUHBOCTH TlapaMeTpoB (Xapak-
TEPHCTHK), XpaHAWHXCA B «reofaHKe», ONTHMH3ANHIO NapaMeTpoB
reojIoruyeckHX MoJeldl H NPOBEPKY HX COOTBETCTBHs HMetouiefcs
reosioruueckofl uMugopmauuu. IlporpaMMbl MOryT GBITh HCHOJB30-
BaHbl B CJAEAVIOWIHX [eAsX: 1) AJas BbIAeJeHHs FeoJOTHYECKHX TeJl
¢ 3aZaHHbLIMH cBOWMCTBaMH; 2) npH oNpeiesieHUH 3aKOHOMEpHOCTell
NPOCTPAHCTBEHHO-BPEMEHHO! H3MEHYHBOCTH TeO0JOTHYECKHX Tel;
3) AAS NOpOCTPAaHCTBEHHO-BPEMEHHOro MNpOrHO3a  [0KasaTedeit
CBOMCTB (OIlEHKa CPeJAHHX 3HAUeHHH M Mep UX paccesHHs) B J06oi
TOUKE MOJEeJTUPYEMOro noJs.

Ecan paccmarpuBath npofseMy B 11€JI0M KaK CONHAa/JAbHO-3KO-
JOTHYECKYIO, TO TPHBEAEHHHI BBHIllIE NPUMEpP OCHOBaH JHUIb Ha
peLIeHHH uacTHBIX THApOreoJoruueckux 3apau, llpencrabasiercs,
0JHaKo, 4To ofuiee MOJEJHPOBaHHe H YACTHOE JOJKHbl JBUMaTh-
¢l HaBCTpeuy JApyr ApYry, ¢ OZHOH CTODOHBI, KOPPEKTHPYsl uacT-
Hble MOJAEIH B HUX CBSI3H ¢ 0o0mel 3KoJoruueckoili o6CTaHOBKOH, a
¢ Apyro#l, KOHKpeTH3Hpys o0 He MOJe/]H, Kak NpaBHJO, CTpaja-
oujHe H3auluHeil a6CcTparupoBaHHOCTbIO OT MHOTHX HEMaJoBarKHbIX
takTopoB peanbHOll 3BosIONHH cpefbl. FI3BecTHbie MPOTrHO3HBIC MO-
nenu pa3BUTHS comuocdepsl, cozfaBaeMble mof arufoil Pumckoro
Kny6a wam Mofeau AuHamuki Poppectepa — Mepoyca, He YUHTBI-
BalOT pAJ peasibHbIX DaPaMEeTPOB, B Pe3y/bTaTe Uero 3TH ofuiHe mo-
CTPOCHHS PHCYIOT AOBOJILHO MpadyHyio Kapruny Gyaviero. B To ke
BpeMs KOHKPETH3aIHs CHTYaIHH, y4eT CONHaJdbHOrO H TeXHHUYECKOro
nporpecca 3acTaBJasieT {0-110BOMY OIEHHTb AaJjbHefiline B3aHMOOT-
HOLICHHS 4e/0BeKa U Opupojbl. B 3Toll cBsiau 3aciyKHBaeT BHHU-
MaHHs OPHHIHI KOMOO3HIIHOHHOTO MOAEIHPOBAHHUS, NPeRJ0KeHHBIH
M. T'. 3aBesnbckuM. B coOTBeTCTBNHH ¢ 3THM OPHHIHINOM, o0mas
3K0JIOTHYeCKasi KapTHHA peruoHa JoJKHa NOpeACcTaBHTb Cco0OM
CHCTEMY KOHKDeTHBIX, 3/JeMEeHTapHBIX Mojesefl, cKpellleHHyl0 npd-
MBIMH H OGpaTHEIMH MEXK3JEMEHTHBIMH CBA3SIMH,

HcnonbzoBanue IBM fanas aBromartu3auuu nponecca HHTepnpe-
TaIlUH 23P0- U KOCMHUECKHX H300pa’*KeHHH MEeCTHOCTH — HEOOXOAH-
MBIl 3/71€MeHT Ie03KO/IOrH4ecKoro MoHHTopHHra. IIpuemMbl U METOMIb!
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aBTOMaTH3alMH npouecca newndpupoBanus, npeobpasopanusg H
CKaHHPOBaHuUS BUIeou306paxeHuss paccMoTpenol B  paborax
b. B. Bunorpagosa, . B. Myunuka, E. H. ITamoposckoro,
P. Y. Dabmana, 10. E. Hecrepuxuna, ¥. Ilpsrra, b. M. IlywHoro,
YO. B. Crynuna, I'. XopHuwma u gp.

BakHBiM 371eMeHTOM HH(OPMALMOHHON CHCTEMBI ABJASAETCA NOA-
cucTeMa, NpeiHasHayeHHas [LJs anfpOKCHMALUH BHXOZHOH IHOOP-
Manud B ynoGHbie AJs BOCOPHATHS u pa6oTel ¢opmbl. B reodo-
r'HH — 3TO cllelHanabHble KapTel, M03BOJSAIOUIHE NPEACTABJAATh CHTY-
auHio I1HQQEPEeHIHPOBAHHO H B KOMILJIEKCe, T. €. B BHIE LEIOCTHBIX
cHCTeM H HX 3JeMEHTOB C MOMolUbIo IBeTorpaHyecKHX O6beMHBIX
Monene#l. DTH MOZeau He 00fA3aTeNbHO H3FOTOBJAIOT HCKJIIOUHTEIb-
HO NyTEM PYUHOH PHCOBKH, XOTH cefiuac 6e3 Hee HEBO3MOMKHO OGOH-
tHCb. MX MOXHO BBIBOJHTb HA 3KpaHbl AHCIJIEEB HJIH HCIIOJIb30BATh
pasjiiuHOro pOARa Marepua/bl CBETOPHCOBKH, TEIJIOBOTO NPOABJIE-
HHSI pHCYHKa W Jpyrue, nospoasioumine 6e3 oco6oro Tpyaa BHOCHTb
HCIPaBJCHUA B PHCYHOK MOJE/H.

OcHoBHOII HEZOCTATOK BCEX KApT PYYHOH PHCOBKH — TPYIHOCTH
BHECEHHS B HUX HCNpPaBJeHHH U NONOJHEHHH B COOTBETCTBHH ¢ MO-
crynawouei undopmauueir. Kaprel, coznanubie TPysoM KBaduduiiH-
POBaHHBIX CHEIUAMUCTOB, CTAHOBATCH JOKYMEHTaMH Pa30BOro NOJb-
30BaHuA, OBICTPO yCTapeBalOT, a UX YTOUHeHHe TPebyeT MOYTH TeX
JKe 3aTpar TPyjna, UYTO H3rOTOBJeHHe HOBbIX KapT. OueBHAHO, 4TO
KapTrorpaguueckue MoOJeJH B CHCTEME MOHHTOPHHrA JOJIXKHBI OLITb
paccudTaHbl Ha aBTOMAaTHUECKOe BOCIPOH3BEACHHUE, MAIUHHIIOE YyTOY-
HEHHe H MeXaHHuecKoe npeo6pa3oBaHHe cUTyauuil (ee HHTErpaiHio
H CHHTE3).

B cootBeTCTBHHU ¢ NpeiCcTaBJAEHUAMH, OPHHATBIMH B HHKeHepHOH
reoJIorHH, NMOJX MOHHTOPHHTOM MOHHMAIOT HE TOJbKO cHCTeMy Hab-
JIOAEHHH 3a COCTOAHUSIMH Te0JOrHYyecKoil cpeisl, HO U NPOrHO3
3THX H3MEHEHHH, a TaKXe PEKOMEHJALHH MO YNpaBJeHHIO I'€OJIOTH-
YeCKHMH npouneccaMu (Kak NPHPOAHBIMH, TaK H TeXHOTME€HHbIMH) H
pauHOHAJbHOMY HCMNOJb30BAHHIO TeocHCTeMbl. B paccMoTpeHHOf
CTPYKTYPHOH cXeMe Te03KOJOTHUECKOT0 MOHHUTOPHHTA ABe HOC/en-
HHe 3aZayu MOTYT GBITH pelieHbl NyTeM NePMAaHEHTHOrO TPOrHO3H-
pOBaHHf ¢ HCOOJb30BAHHEM pas3JHYHBIX MeTONOB NPOTHO3a (Bepo-
ATHOCTHO-CTATHCTHUECKHX, JETEPMUHHPOBAHHBIX, aHAMOTOBLIX H IP.).
HenpepoiBHOCT, nOCTYNJEHHA HHGPOPMALHH O COCTOSIHHH Te0.10rH-
YecKOH cpefbl H TeXHoc(epbl, KOPPEKTHPOBKA H YTOUHEHHE NPOTHO-
30B ofecNeUHBAIOT HANCXKHBIH KOHTPOJb 32 NPHUPOLONONb3OBAHHEM,
npoleccaMu H3MeHeHHs 3KOJOTHUECKOH OCCTaHOBKH N HAaNeXHOCTbIO
Mep IO oXpaHe Cpenbl.

Moje/n reosoruueckoi cpemsl

Ctpyktypa u cocras. I'eosorHueckas cpema B KauecTBe 0OBEK-
Ta H3yueHus W KapTorpadHPoBaHHA KakK CHCTEMa MHOr00GpasHblX
OGBEKTOB H CJ0MKHBIX 3HEPTETHUECKHX CBsA3eH TpebyeT pa3paborTKu
YETKUX KpHUTEepHeB AJAA ONpeldeseHHsT NpPOCTpaHCTBEHHBIX TI'PaHHL,
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JeTAJIbHOCTHI H3YUEHHS U MOJENHPOBAHUS, KAK B LEIOM, TaK U MO-
KoMnoneHTHo. Heo6xonuMo ycTaHOBHThL (PYHKIHOHAIBHOE Ha3Haue-
HHUe CHCTEMbl, NPOAHAMH3HPOBATL €€ CTPYKTYPY HAJsS TOro, UYTOGH
3aTeM aJneKBATHO NpENCTaBUTL Bce 3TO B BHIe KapTorpadguueckoi
momenu. Cama Kaprorpaduueckass MOJe/db COCTOSTHUS H H3MEHEHHS
reo/JIOTHYECKOl Ccpefbl JOJI)KHA HMEeTb NOCTOSHHYIO HH(pOPMAIHOH-
HYIO CBSI3b C OAHKOM HHGOPMALUH H MATEMaTHYECKUMH MOAENAMH
reoJOTHUYECKHX YW AHTPONOreHHbIX NPOUEcCOB, Peanu30BAHHBIMH Ha
OBM. Taxkas Momenb, OoTpakawolyass 3K30T€HHbIE T[EOJOTHUECKHe
npouecchl H 3aKOHOMEPHOCTH NPOSIBJEHHUS 3HIOTE€HHBIX MPOIECcCOoB,
N0o3BOJISAIOILAs NIPEACTABUThL CHTYAIHIO B €€ PAasBUTHH, HECET MOUI-
HbIIl 3BPHCTHYECKHH NOTEHIHAJI.

OnHo 43 ryaBHHIX TpeGoBaHUiI KapTorpagupoBaHUs — ajeKBaT-
HOCTb MOJEH PeaJbHOMY COCTOSIHHIO Te0JIOTHUeCKOH cpelpl H cTe-
neHH ee H3MGHEHHs 32 KOHKPETHbII OTpe3ok BpemeHu. UeM miHHee
pPSN TaKHX BPeMEHHBIX «CPe30B», ueM GOJbLIHA TepHO] BPEMEHH OH
OXBaTbIBAET, TEM TOUYHEe NPOTHO3, Ga3NPyIOWHACA Ha HCTOPHYECKHX
HJIH XPOHOJIOrHYECKHX aHasorusx. OcoGeHHO CJAOXKHO NPH 3TOM BHI-
SIBUTb 3aKOHOMEDPHOCTH Pa3BHTHS TEXHOTeHHBIX fIpoieccoB (NOLTON-
JIeHue TePPHTOPHH, 3arpsisHeHue NoA3eMHOro npoctpanctBa). U
Bce JKe Npexkae BCero Kaprtorpaguueckass Monelb reoJorHueckof
cpeibl NPOMBIINJIEHHOrO perHoHa [OJKHa OTPa)aTb CETOJHALIHEe
COCTOSIHHe KOHTPOJIHPYEMOro HNPOCTPAHCTBA € BbIJEMEHHEM  MecT,
3KOJIOTIIUECKOE COCTOSIHHE KOTOPhIX TpeGyeT HeMEeIJeHHOro BMella-
Te/JbCTBA UEJSOBEKA.

CBonHaa Mone/ib reoJOTHUECKOH cpelibl B CBOE€Hl OCHOBe MHOrOQ-
dyHKiHOHa/MbHA H TPeOyeT YBA3KH B €IUHOH CTPYKType psjna, Ha
NepBHIH B3rJs], albTEPHATHBHBLIX Yyc/ioBHI  (TpeGoBanuii). Ona
JoJiZKHA OTpakaTb o6UIYI0O KapTHHY CTPOEHHSA H (PYHKIIHOHHUPOBA-
HHSl CHCTEMbl H B TO 3Ke BpPEMS$ JeTajbHO OOPHCOBBIBATH T'€03KOJO-
ruyeckH BaKHble ee 3/1eMeHTH. Mogesbr NMpenHa3HAyeHA NJs CEnU-
aJICTOB TeO0JIOTOB H /sl JIOEeH, He HMEIOUHX clielHaJbHOofl MoAro-
TOBKH, B €e CTPYKType NO/KHbl OblTb KaK JOTHUECKHE KapThl, Tax
¥ KapTol, 060CHOBBIBAlOUiNE JIOTHYECKHe BHIBOAbI (haKTHYECKMM Ma-
TepHAaJIOM.

OnbiT nokaspiBaeT, 4TO CTPYKTypa KapTorpagHueckodl Mozenu
reoJioTHYECKO cpenbl HMeeT 4eTKYlo HepapxHio (pHc. 2), BepliHHa
HepapXHUeCKOH «/JIeCTHHIbI» — CBORHble CHHTETHUECKHE KapThl Bbl-
COKOT0 YPOBHsI JIOTHYECKOro 0000uieHHst HH(OPMAIHH, a OCHOBa-
HHE — KOMTIOHEHTHBIE aHaJHTHUECKHE KaPThl, NOCTPOEHHLIE HA TIPHH-
uunax xapt-¢axkToB. MexXny BepUIMHOA M OCHOBaHueM pacnoJiara-
I0TCSl KapThl, NOCTPOEHHBIE N0 NPHHUHOY THOU3auHu ¢akrtopoB. B
3aBHCHMOCTH OT YPOBHSA pacCMOTpPeHHsi cHTyauuu (Mmacwitaba kap-
tTorpadupoBaHHa) HETATbHOCTb HH(OPMALHH HA KaXKIOM YpPOBHe
MOJKeT H N0/IKHA OLTh passauynHofl, Ha puc. 3 B kauecTBe npumepa
npuBeeHa cXeMa TaKoH fneTanH3auud (AKTOPOB, YUUTHIBABIIHXCH
npy TUNH3ALHH TEOJIOTHYeCKOH cpembl TeppuTOopHH MockBul. Bcee
KapThbl, COCTaB/JAIOUIMNE MOJEJb, MOXHO Pd3le]uTh 00 PANy Kjaac-
cH(UKaUHOHUBIX KPHTEPHEB Ha HecKoyibKo rpynn (tagu. 2).
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YacTHbie ¥ BCNOMOTaTeNbHble KapTbl

rxapamepuaytomne TEONOTrNYECKYIO Cpeay l

NS

‘ XapaKTepu3ylowmne TexHochepy ‘

reonorn-| | reomopdo~| | rnaporeo— | | reoanna— nHxenepHo- HHKeHEpHO-
veckue | [norudeckue | | noruveckue | | Muveckue XO3AMCTBEHHOrO | | XO3ANCTBEHHOMO
OCBOEHMUA BO3AENCTBUR

OcHoBHblE KapTbl

THNUIZUAK COCTORHUA (N3MEHEHHOCTH) Feonorunieckon TUNN3AUNW TEXHOTEHHBIX
reOnorMMeCKon cpeas! cpeasl (4acTHble u 06ume) B032eHCTBMH

[ NPOrHO3HLIE MHIKEHEPHO-TEOIKONOr UM ECKHe |

rKapTa PaunoHaneHoro CNoNL3OBaHWA FeoNOr UYECK Ol CDEABIJ

Puc. 2. CtpykTypa KaprorpadHyeckoit MOJeNH

1. TTo o6mexkTy (npeamMeTy) MOAEJHPOBAHYA BBLAECJAOT KapThl,
XapakTepusymouine reosoruueckyio cpeay (III), rexunochepy (I) u
peakuuio cpenbl Ha Bozaeiicteue (II).

2. Tlo creneHu 0606leHHs H JOTHYecKoH oGpabOTKH cHTyarluy,
1eJOCTHOCTH cO3ZaBaeMoll KapTHHBl Pas3jiuyaloT cBoaHble (A), CHH-
TeTHYecKHe Noo6bekTHbie (B) u ananutnyeckne (B) kKaprh. Ilep-
Bble J(B€ IPYINBl YHHUBEPCAJbHbI: 3TO KapThl THMH3ALHH TeoJoruye-
CKOH cpejbl u €€ Ba)KHEHIMX KOMIIOHEHTOB, TEXHOTEHHOro BO3AEil-
ctBus. HaGop kapr rpynnel B 3aBucHT ot ocobeHHocTeli Teosornye-
CKOro CTPOEHHS PerHoHa, ero pesjbeda U IHAPOre0JOrHYECKHX YCJO-
Buil, npombluIeHHO crnenunanusanud. O6ocHoBanHe HEO6XO01UMOrO
H JOCTATOYHOro Habopa aHAJUTHYECKHX KapT AJs CO3JaHHS CBO/-
HOW Kaprorpaduyeckoil MoJAeJNH TeoJoryuyecKOd cpeibl — BaxKHaf
H OTBETCTBeHHAH 3ajlaya NPH TOCTAHOBKE HHIKEHEPHO-Te03KOJ0rH-
YeCKHX HCCJAELOBAHHMIL, TAK KaK MMEHHO 3TOT Habop olpejenser o0-
LYI0 METOAHKY U KOHKpeTHble NPHeMbl H3YYyeHHS CPeldbl u KOHTPO-
Jsl 33 ee COCTOSIHHEM.

3. Mo temnam crapeHus HHPOpPMAUUH KapTHpPyemble CHTyallUH
Renarcs Ha kBasucraGuavHble (1) n uaMenswmuecs (2). Pazneaus
KapThl N0 CKOPOCTH H3MEHEHHS CHTYyallHH W Pa3BHTHSA HHXKEHePHO-
Te0JOrHYECKHX TIPOLECCOB, & TAKXKe N0 TeMIaM HHXKeHEPHOH peKoH-
CTPYKIHH JaHAWadTOB, Mbl MOXKEM ONpejfeJHTh BPeMs NMOBTOPHBIX
CHEMOK M KOHTPOJIbHBIX 3aMEPOB, UHKJIHYHOCTL PEXKHMHBX HaOJI0-
JeHHll 3a Fe0JIOrHYeCKHMH M HHXKEHEepHO-reoJIOrHieCKUMH npolecca-
MH.

4, HakoHen, no BpeMecHI BBI1eJAAI0T KapTorpaguyeckie MOAEIH,
COOTBeTCTBYIOIHE PeasibHOMY COCTOSIHHIO cpefbl (a); peTPOCTeKTUB-
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OGnexThl KaprorpadupoBaHus

TaGnuya 2

CBoaHbI 06beKT
xapTorpaduposanus

AHaauTUYECKI i
yposenb (B)

CyHTeTHYECK M
yposenb (B)

Csoauble KapThl (A)

Texnocdepa I

IMpoueccu TexHo-
reHeza (II)

T'eonoruyeckas
cpena (III)
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Taxenasa H ser-
Kast POMBILIJIeH-
Hocth (1, 2)
‘Topoxa u BHero-
POXCKHe 30HbI

(1, 2)
3emaegeane H
JKHBOTHOBOZCTBO
(1, 2)
JlecomocaikH H
yHacae[0BaHHbIe
qaeca (1, 2)
Boxoxpannnuma
u KaHanao (1, 2)
Topdopaspabork,
nobpua CTPOH-
TeJAbHBIX MaTepHa-
nos u docdopu-
ToB (1, 2)

OnonsHy, 3po3Hf,
Kaper, cyddosns
(2)

Iepepaborka Ge-
peros, ymaOTHe-
HHe H oceflaHHe
NMOBEPXHOCTH (2)
[MoaTonnense,
BTOpHYHOE 3a60-
JlauHBaHMe, CHH-
JKeHHe ypOBHeH
IPYHTOBHIX H Ha-
MOpPHEIX BOZ (2)

TexHoreHHblE H
YeTBEPTHYHLIE OT-
JNOXKEHHS, KOpeH-
Hble mopoan (1)
Boxb uerBepTHY-
HBEIX OTJOXEHHH,
Me3030HCKOro H
KaMeHHOYTr OAbHOTO
Komiekcos (1, 2)

[TpoMbllLIeHHOCTD
(1, 2)

Yp6aunzauus (1,
2)

CenbcKoe X03siH-
creo (1, 2)

JlecHoe x031iiCTBO
(1, 2)

Tuxporexnnyeckie
o6bekTH (1, 2)
Jlo6biya MoJe3HblX -
nckonaembix (1,

IMpupoaHbie 3K30-
reHHble [e0JIOTH-
YecKHe MpOlecCH
(2)
HuxkeHepHO-T€0-
JoryyecKue mpo-
uecch (2)

To xe

Teonornueckoe
crpoetue (1)

THaporeonoruue-
cKHe ycaoBHa (2)

THnH3auus Tex-
HocdepH (TexHO-
F€HHOro BO3iell-
creus) (1, 2)
(a, 6, B)

Tunusauus reoJso-
THYECKHX U HHXKe-
HEePHO-Te0JIorHYe-
CKHX MpOlLECCOoB
(peakuust reoso-
TUYECKON cpelibl)
2) (a, 6, B)

Tunusauus reoso-
THYeCKOH cpeinl
(cTpoeHHe, CTPYK-
Typa, COCTaB)

(1) (a)



Hble, OTpa)awlixe Npouuioe cocrosanue (6); nporHo3ueie (B).
IlporHosHble MOjJend MOTYT OBITh PEACTABJEHB B BUJE KapT OXH-
naeMoil cuTyauud (4ro 6oJiee yJa06HO npH KOMNBIOTEPHOH HX pea-
Ju3auud) u MaTpui., B nociegHeM ciaydae Ha MNOJsX NepecevyeHHA
BO3JEHCTBHA Ha CPEAY W THUNOB CTPOEHHA 3TOH Cpeibl COREPKHUTCA
uHpopMalls O peaKuHH NPHPOZHOH cpeibl JaHHOrO THNA Ha KOH-
KPeTHBI BUJ TEXHOTreHHOro BO3jedcTBHA. TaMm Ke MOTyT GBITH IO-
MeIeHb PeKOMeHAAIHH No HHXKeHepHOil 3allluTe TEPPHUTOPHUH HJH
NoucKy 60J/iee 6JaronNpHATHBIX YCJAOBHHA A/ IJIAHHPYEMOTO NPOH3-
BOJCTBA.

Kaprorpaduueckyio MOjeNb TreoJIOrHUECKOl cpejbl HeJb3sl Of-
paHU4YHBaTb CTATHYECKHM OTpaeHHeM KHHAMHUYHOH NPHPOXHO-TEX-
HUuecKoH reocucteMbl. Ee HeoGXOZMMO NOCTOSHHO NONOJNHATb HH-
¢opmanueit 06 H3MeHAIOLHUXCH NPHPOLHBIX U HCKYCCTBEHHBIX KOM-
noHenrax. TOJILKO B 3TOM CJyyae CBOAHas Kaprorpaduyeckas MO-
JeJib TeoJOTH4YeCKOH cpeibl CTaHeT [elCTBEHHLIM HHCTPYMEHTOM
KOHTPOJSl 32 COCTOsiHHeM IocJejHed H npoBepkH 3(p¢ekTHBHOCTH
MEpPONPHATHIT 110 3auure.

Tunosoruyeckoe pailOHUpOBaHHE B3aHMOJEHCTBYIOILUX Cpex oOT-
KpBiBaeT LIMPOKHE BO3MOXHOCTH [/ NpPOTHO3HpOBaHuA. Bapou-
pysl COCTaB H CTPYKTYpy 3Je€MeHTOB TexHocdepwl, 3Has Xxapakrep
X BO3JEACTBHSA Ha Cpejiy, MOXKHO NPOTHO3HPOBATh COOTBETCTBYIO-
urMe M3MeHeHHs 3TOH CPeibi HJIM TEX ee KOMIOHEHTOB, KOTOpHe
NPpUMYT Ha ce6f SHEPTHI0O BO3AEHCTBHUSt NPOEKTHPYyeMBIX HHXKeHep-
HBIX coopyxenuii. CTpykTypa kKaprorpaduyeckoil MOJeJdH OTBeua-
eT YCJOBUAIM MHOTOBADHAHTHOTO MOJe/HPOBAHHUA U3MEHEHHH reoJo-
FUYECKOH Cpejbl.

B nepcnekruse 1enecoo6pa3HO HMeTh pa3HOBpeMeHHble MOJEJH
reoJIOTHYECKOl cpefpl, MNO3BOJIAIOLHE MNPOCJEUTh €€ 3BOJIOLHIO,
OLEHUTh PEeaJbHOCTh H PaccunTaTh Oyhylilee COCTOSHHE CHCTEMBl C
yueToM IJIAaHOB COLLHAJbHO-9KOHOMHYECKOrO pasBUTHA perHoHa.
MoXHO c0o3zaTh NporpaMMy aBTOMATHUYECKOH 3KCTPANOJALUUHU CHTY-
auud Ha JI060H NPOMEXYTOK BpeMeHH (YHKUHOHHPOBAHHUA HeKoeH
3TaJOHHOH MOZesau. Micnosib30BaHUe NPHHIMIOB MOHHUTODHHTA IpH
ofecneyeHdn Mojgeau TpeGyemoil undopmainueil NO3BOJIAET KOppeK-
THPOBATbH PEaJbHYIO U NPOTHO3HYIO CHTYaLHH.

HHxKkeHepHO-reosioruiyeckoe PaioOHMPOBAHHME -—— OCHOBA H3YYeHHMs
H3MeHeHuii reosornueckoit cpeapl. CoCcTOHHE TeOJIOrHYECKOH Cpepbl
OTpaxkaeT KOMIJeEeKC ClelHa/JbHbiX KapT, NOKa3bBalOUIHX €e CTpoe-
HHUe, MOILUHOCTb, THAPOre0JOTHYECKHE YCJO0BHSA, TE€OLHHAMHYECKYIO
06cTaHOBKY u ocoGeHHOCTH pesbeda. [IpHHUUNHANBHO BalXXHO, YTO-
6br HAaGOp 3THX KapT I03BOJIA] CO34aTh OGOGLIEHHYIO LEJOCTHYIO
MOJieJib HHXKEHEePHO-Te0orHiecKOf cuTyallud peruoHa, OUEeHHTb yC-
JIOBHSl NPOTEKAHHS HHIKEHEPHO-re0JOrHUeCKHX PO eccoB, COBPEMEH-
HOe COCTOSIHHe Cpe/ibl U BO3MOXKHOCTH €€ 3BOJIOLHH NOJA BO3JeHcT-
BHeM TeXHOreHHBIX (akTopoB. KapTbl AO/MKHLI GBITH AOCTATOUHO
HHGOPMATHBHBIMH, YTOOH HAa HMX OCHOBE MOXHO OBLIO CO3/aBaTh
hopMasiu3upOBaHHBIE MOJENH /5 pelleHUs 3afa4 Ha KOJIMYECTBEH-
HOM ypOBHe,
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J, 2, 8 10, 13— THOBI CTPOGHHS 4YETRePTHYHBIX OTJO
weuuft III IV, VIII — tHnbl cTpoeuHs AOYETREpPTHY-
HBIX OTJOXKEHHH [ — CYPJIHHKH, 2 — IJIHHBI, 3 — NecKH,
4 — cynecu, &5 — necuauHku, 6 — nepecnadBapHe mec-
KOB, CYIJIMHKOB H TJHH 7 — H3ReCTHAKH, 8 — ypoBeub
NepBOr0 BOLOMOCHOTO TOpPH30HTa, 9 — KOpPEHHbie [OpO-
Abl, [0 — notima {{—1 u Il Hangno#mMeuHsie Teppacsl,
12 — 111 u 1V wuaanoiimendble Teppachl [3 — Heoreno-
Bble KOHTHHEHTAJNbHbIEe OTJOXKEHHS [4—[6 — Ppauuubl
(14 — THNOJOI HYECKHX PaHOHOB, /5 — CORPEMEHHbIX peu
HbIX JOJHH [6 — pacnpocTpaHeHHs HEeQreMOBbIX OT/IO0
Keuuit)

YKazaHHble 1€ MOryT GbiTh JHOCTHTHYTHL NYTEM HCINOJB3OBa-
HHA NpUHIHMa TUNH3auuy reojoruyeckoit cpeinl. Ilog THmusa-
IHEeH TeoJOrHMYyecKOH cpejabl MOHMMaeTcs paillOHHpoBa-
HHUe TepPUTOPHH, KOTOPOe 3aKJIYaeTCcs B BbleJeHHH re0JOriieckKux
Teq (rOpHbIX NMOPOJ, BMELIAMOIIHX NOJ3€MHble BOJbI, Ta3bl H opra-
HHUYECKOe BeleCTBO), XAPAKTEDHU3YIOIIHXCH PAa3HBIMH  YCJOBHUAMH
NPOTEKAHHA MPHPOAHBIX H TEeXHOTEHHBIX NPOIECCOB U 06/1afa0lux
pPasauuHON crnocoBHOCTLIO H3MEHAThCH NPH  HHXEHEePHO-XO3SCT-
BEHHOM OCBOEHHH TepPPHUTODHHU. THNE CTPOEHHHA TEOJOrHYeckKol cpe-
Jbl ABJSAIOTCA OCHOBHBIM COZEPIKAHHEM KapT THIOJOTHYECKOTO HH-
JKEHEPHO-TCOJIOTHIeCKOT0 PalOHHPOBAHHA [JIs  TEe03KOJOTHYECKHX
ueneil. I'panuibl H BHYTpPeHHee CTPOeHHe KapTHPYEMBIX THIIOB on-
peneJsiioTes UX CTpaTHrpado-reHeTHYeCKHMH, danHaJbHBIMH H JIH-
TONOTHYECKHMH OCOGEHHOCTAMH, HHIKEHEPHO-TeQJOrHYecKHMH CBOH-
CTBAaMH, JAeTaJbHOCTb I0Ka3a KOTOPHIX 3aBHCHT OT UeJseli U macui-
taba kaprorpapupoBaHus.

ITpumep kapThl THNH3AUUH TEOJNOTMYECKOH Cpelbl NPHUBELEH HA
pHc. 4. Kaxablil BblieJIeHHBI THI CTPOEHHS TeQJOoruieckod cpejbl
XapakTepusyeTrcs CBOMM (opmaiusoBauubiM paspesom (taba. 3).
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Tune CTPOEHUH TeOJOrHyeckol cpeani

Tabauua 3

XapakTepUCTUKA norpeSeHnoro noueTBepTHY-
HOrO peabeda (THUIB CTPOCHHS AOYETBePTHY-
HWX OTNOMeHHH, cM. puc. 4)
Tun cTpoenus
[eomopdorornueckan 9eTBePTUYHHX
XapaKTepHUCTURA oTACKeHufl CraoHn M AHI-
(cM. puc. 4) Boaopaszean | Husgue BOAO- | ma AOACAHUKO-
U CKAOHH paslienn, BHX PedHBIX
NOMeIHHKOBBIX CKAOHH HOAUH, 0CI0MK~
peupiX AOAMH | U AHMINA ped- | HeHUmMX hap-
HEIX 10AWH CTOM
MopeHHHE DaBHHHH JHeR- 1 I11-1 V-1 VIII-1
POBCKOr0 BO3pacta 2 I11-2 V-2 VIII-2
JonunnHe 3aHApH 8 111-8 vV-g VI8
daoBHOTAALHABHDIE
PaBHHHH:
JHellpOBCKHe 10 11-10 IV-10 VIII-10
MOCKOBCKHe 13 I1-13 IvV-13 VIII-13

Ilpu usmeHenuu macmtaba KapTHPOBaHHS TOT pa3pe3 MOXKeT AH-
(hepeHIUPOBATLCA, HanmpUMep, NO MOIUHOCTH CJAOEB, NOMOJHHTE/b-
HBIM JIOTHUECKHM NPH3HAKAM H T. L.

Hau6osee yno6ua maTpuuyHas ¢opma, OCHOBaHHaf Ha pasfeb-
HOH TAKCOHOMH3alMy THMOB CTPOEHHS TOJM MOPOA KOPEHHOHR
OCHOBBl U 4YexJia YeTBepTHUHBIX OTJIQXKeHHH (30HB MHOroJETHeMep-
3JIBIX TIOPOJ M CJI0A Ce30HHOrO NPOTAaMBAHUA H MPOMEP3aHUA U T. IL.).
Ilpu coBMenieHHH OmHOTO pPsga THUNONOTHYECKHX TaKCOHOB C APy~
THM MO MaTPUYHOMY NPHHOHMNY Ha NepeceYeHUH MOXKHO IOJYYHTb
CBOJIHBI THA CTPOEHHS FEOJIOTHYECKOH cpelnbl Ha BCIO €€ MOILIHOCTb.
Ha tunoBeix KosoHKax (pa3pesax) paloTcs YpOBHH TPYHTOBBIX BOI
H Nbe30oMeTpHYEeCKHe NOBEPXHOCTH BOA IJyBOKHX TOPH3OHTOB (CM.
puc. 4).

Takum o6paszoM, TullM3auus NO3BOJSET MNOJAYYHTb LEJOCTHOE
nipeacraBJeHue O reoJoruieckoi Cpele peruoHa, OTKpPBIBA€T IHHPO-
KHe BO3MOMKHOCTH OLEeHKH KadyeCTBa Cpelbl C TOYKH 3PEHHS ee yC-
TOHUYHBOCTH K BHENUIHUM BO3ﬂeﬁCTBHHM, CTeNeHU H3MEHAEMOCTH U
COOTBETCTBHS HHIKEHEPHBIM, a TOUHee HHXKEeHepPHO-3KOJOTHYECKHM,
NpoeKTaM W NJaHaM.

Kapra THnosoruueckoro palOHHPOBAaHHA Te0JIOTHUECKOH CPelbl
cO3/laeTCH B pe3y/abTarTe OOOGIUEHHS CepUH YaCTHBIX U BCIOMOTa-
TeJIbHBIX KapT U ZonoJHAeTcs nocaeisumu. CoctaB 3THX KaprT, ypo-
BeHb [eTaJ/iMu3allid NpH BBIUACJEHHUH THIOB CTPOEHHS TeoJOor HUECKOH
Cpeabl 3aBHCUT OT MPHUPOAHBIX OCOGEHHOCTEH TEPPHTOPHH, €€ 3KOJ0-
THUECKOTO COCTOSIHMSA, 2 TaKXe KOHKDETHHX HapOAHOX03AHCTBEH-
HbIX 3ajJay, CBAI3aHHLIX C Pa3BuUTHeM perxoHa. Tak, ajas TeppuToO-
pur MockBbl ¢ yueToM €€ TE0JIOTHYECKOrO CTPOEHHS H CrenuUKH
BO3JeHCTBHA Ha cpeay OOJbLIOTO ropofa ObijiM COCTABJAEHBI CJIEfy-
IOIHE KAPTHI: [€0JOrHYIECKHE (THNOB CTPOEHHA YeTBEPTHUHBIX, ME30-
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30HCKHX H KaMEHHOYTOJbHBIX OTJIOXKEHHH), TreoMopdoJoruyeckue
(MopdomeTpHyeckie coBpeMeHHOro norpefGeHHoro peJsbeda), run-
poreosioruyeckue ((GHIBTPALHOHHOIO CTPOEHHS Me30-KaliHO30MCKHX
¥ KaMEHHOYTOJIbHBIX BOJOHOCHBIX TOPH3OHTOB, H3OTHMIC H H30Tbe3,
arpeccHBHOCTH IPYHTOBBIX BOJ, 3arpsi3HeHus Me30-KafHO30HCKHX H
KaMEHHOYTQ/IbHBIX BOJOHOCHBIX TOPH30HTOB), 3K30T€HHBIX TIeQJOrH-
YeCKHX IlPOLECCOB, NaJell nokasatesell CBOHCTB TEXHOTeHHBIX OTJIO-
Kenuii.

bo/bIIYHCTBO YAaCTHBIX H BCHNOMOraTe/ibHBIX KapT, HCHoJb3ye-
MBIX TPH THNH3AIHH TEOJOrHYecKOH cpeibl, TPAAUIHOHHBI AJAS HH-
JKEHEePHO-Teq/IoTHYECKOro KapTorpadupoBaHHA, NMO3TOMY DPacCMOT-
PHM moppoGHee copepkaHHe ABYX KapT, HEOOXOAUMBIX AJfA T€QIKO-
JIOrHYeCKOro KOHTPOJIA 3a COCTOSIHHEM TePPHUTOPIH,— KapT 3K30[H-
HaMHYEeCKo#i 06CTAHOBKH H 30HLI aspaiHi.

Kaprorpaduyeckas Moje/lb 3K30iHHAMHYECKOH 0O6CTAHOBKH
BKJIIOYAET KapThl 9K30reHHbIX Me0OrHYECKUX TPOLECCOB U HHIKEHEp-
Ho-reoguHaMuyeckylo. IlepBas cocrap/isfieTcsi N0 TpajgHUHOHHON Me-
TOHKe H siBJseTcs Kaproi ¢axkroB. Ha Helt nokasaubl Bce HabJlo-
JaeMble B peroHe 5K30reHHble Te0JorHyecKHe NMPoueccs H HX mpo-
sBJAedds (HHOrjga C AOMOJIHHTE/NbHOH XapaKTE€PHUCTHKON HUX JHHAMH-
Ki Han ocobenHocTelt dopm). Takue kapThl LIMPOKO HCHOJB3YIOTCH
B HHIKEHEPHOH Te0JIOTHH TPH OLEHKe TNPUTOLHOCTH TEPPUTOPHH AJIA
CTPOHTEJIBCTBA JIOOBIX HHXKEHEPHBIX OGBEKTOB. DTH KapThl HUMEIOT
O/ UH HEeJOCTATOK: OHHU He HeCYT HHMOPMALHH O «Treo/oriiecKkoM pH-
CKe» CTPOHTE/bCTBA, CBA3aHHOM C BO3MOXHOCTbIO BO3HMKHOBEHHA
reo/IOrHIecKMX NPOLEeCCOB B MECTax, rjie HX NPOSBJEHHS BO BpeMs
CBEMKH He o6GHapyxXeHo. MoXHO NpHBECTH MHOXKECTBO NPHMEDPOB,
KOT/Ja HEeOXHJaHHbIE MPOLUECChl MOTJH GBITh Npeacka3anbl. Tak, usy-
yas NpofABJeHus NorpeGeHHOro Kapcra Ha NOBEPXHOCTH B LEHTPaJb-
HbIX paionax eBponefickoil yactu CCCP, aBTOpH 06HAPYXKHJIH MHO-
roudcjieHHble (akThl pacrnalikd KapCTOBLIX BOPOHOK H «3aTsArdBa-
HHSI» HX 3a KODOTKHii npoMexxyTok BpeMend (2—10 jer). Takue
KapcToBble GopMBI JaJjieko He Bcerpa (UKCHPYIOTCH NpPH TPOBejie-
HUH HHXKEHEPHO-TeOJOTHYeCKHX ChEMOK, H PafOHBl HX MPOABJIEHHSA
He cyuTajuch KapcroonacHbiMu. IToaToMy mnpoekTHpOBuIMKAM H
CTPOUTE/IAM BaXHO 3HAaTb He CTOJNBKO caM (aKT nposiBAEHHS TOro
HJH HHOTO mpouecca (XoTs OH YPe3BbIYAaHHQ BaKeH), CKOJIBKO 06-
ILYIO NPeipAacnoIOKEeHHOCTh YIaCTKa K 3THM NpoileccaM.

BrickazanHnle coobpaxeHdss OHJIM yYTeHBl NPH Bbl6ope cojep-
KAaHIA BTOPOH KapTel, BXOASLIEN B cOCTaB Mojejell K3ojHHAMUUeE-
ckofl 06CcTaHOBKH, — HHIKEHEePHO-TeOfHHAMHUECKO.

WuxeHepHO-TeOJHHAMHUYECKAs Kapra NPHHALJIENKHUT K KJjaccy
KapT Joruyeckoro obobuieHust ¢pakrHueckoi cutyauuu. OHa copep-
KHT cBejieHusi 06 obuieli NPeXpacnosoXeHHOCTH TEPPUTOPHH K TeM
HJAH HHBIM TeQJOrHiYeCKUM npoueccaM H ux reHepauusMm. Ilocaen-
HHe TPEJCTABAAIT COG0H HEKyl0 napareHeTHUYeCKylo 1eNMoyKy B3a-
HMQCBS3aHHBIX NPOLECCOB, 3aBUCAMIMX OT ocobeHnocTell cpepsl npo-
Tekauusd. O6 3¢ GeKTHBHOCTH TPHUHATOrO NOAXO0AA CBHAETE]bCTBYET
Takolt ¢axr: nocrpoennsie C. M. 3eurunoit u M. E. Apouson no
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Puc 5 HH:KeHepHo reoJHHamHueckasd Kapra (macwra6 | 200 000)

Tunbl napazeseTu4eckoil zeHepauuy SK302EHHBIX 2e0A02UYECKUX npoueccos | — OBPAKHO
3po3HOHHBIf, [/ — xapcTosbit /1] — 60n0THO TOpOARKKOBLH [V — onoasneBod V — paspy
wesHss 6eperoB VI — peuHofi akkymynasuuu VII — HeltpaabHbie TepPUTOPHH HHIKEHEPHO-
2eosaoeunecKkue npoueccet [ 2 — THAPOTeXHHUECKHX cHerem (I — a6padus 6epercB BOAOXpa
HHJHIN 2 — aKKYMYJsHs Ha BOZOXPaHMJIHUIAX KaHaJjax), 3, 4 -— NPOMEIUJIEHHOTO M IO
POACKOro KeMmnueKcos (3 -- nmoiaronnenue 4 — rexuoreunas cypdosua) 5—8 -— ropHonoGni
BAOULETO KOMAJexkca (5 — ofpaloBaHMe OOAOT 0O AHMmAM BbipaGOTOK 6 — o6pasoBaHue
BOJLOEMOB N0 JHHmAaM BLpaGOTOR 7 — OCHIIH 1m0 6opTamM KapbepoB, 8§ — 5p0o3ust 0o Gopram
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¢akTopaM NPOSBJEHHA KapCTOBO-Cy(D(O3HOHHBIX NPOLLECCOB KapThl
MocKoBCKOro peruoHa nokasasd, uro nouru 30 % mnJjomianu, oTHe-
CEHHOH 3THMH aBTOPaMH K KapCTOONACHBIM yyaCTKaM, DaHee K HHM
He OTHOCHJIHCh H3-3a OTCYTCTBHSi 3/€Chb NOBEPXHOCTHBIX NPOABJEHHH
kapcra. OT™MeTHM, YTO HMEHHO K TAaKHM yyacTKaM NpUypPOUeHBl JAO-
CTaTOYHO MHOTOYHCJEHHBIe HEOXKHNAHHBIE KapCTOBbie NPOBaJiHl.

Ha uuxeHepHO-reopHHaMHYECKON Kapre (pPHC. 5) NOKa3bBaioT-
csl noJs (yyacTKu) Pa3BHUTHA TeX WJH HHBIX napareHeTHYECKHX re-
HepalnHuii DPHUPONHBIX PK3OTEHHLIX Te0JIOTHYeCKHX NpoleccoB (Has-
BaHue OepeTcs NO MJIaBHOMY H3 HuX, KOTOPHIH nopaaeT GOJbIIYIO
nJollaAs ¥ NpeAcTas/seT coGoift HanboJAbLUYIO ONAaCHOCTL IJs Ye-
J0BeKa) H KOMIJIEKCH HHIKEHEeDHO-Te0/IOTHYECKHX NPOILeccoB, NPH-
ypoueHHbX K KOHKpeTHbiM [1TC.

Ha kaprax reoslorHyecKux npoueccoB (HJAH MOLEJH, COCTOSIEH
M3 JByX B3aMMOCBfI3aHHBIX KapT) COJAEPIKATCH CBeleHHS O pHCKe
NPOSABJAEHHSI TOTO HJAM HHOrO NpoOLecca, a TakK¥Ke OTMeuUeHbl TeppH-
TODHSA, TJle OH YXe NPOABUJCH, H yYaCTKH, Fle DHCK TOJIBKO Npej-
noJjaraeTcsi, HO He NOATBEpPXKAeH (PaKTaMHu.

VHKeHepHO-Te0/IOTHYECKHe NPOIECcChl, Bule/iieMble Ha KapTe, B
OJHUX CJyyasx He OTJHYAIOTCA OT CBOHUX NPHUPOAHBIX aHaJOroB I
€CTECTBEHHO CBSi3aHbl ¢ H3MEHHBIUHUMCH B pe3yJbTaTe HHKEHEPHOro
BMELIATEBCTBA JaHAIIA(PTOM, a B APYTHX PE3KO aHOMAJbHBIX H HX
NpOsiBAeHHE BbI3BAHO TEXHOTEHHHIM JHEProMacCONPUBHOCOM  HJH
(6n0) xMMHYECKHM 3arps3HeHHeM Ha JOKaJ/bHBIX yyacTkax. Xapak-
Tep TaKHX NPOLECCOB PE3KO OTJHYAET HX OT NPHPOAHBIX aHaJ/OroB.
IDTH HHXKeHepHO-T€O0JOoruyecKre NpPOUECCHl HeOOXOXMMO 6paTh NOX
0cOObIt KOHTPOJb B XOJ€ HHKEHEePHQ-TeO03KOJOTHUECKOr0 H3YUeHHS
cpeabi. Ha kapre OHHM yuTeHbl KaK HHXeHepHO-TeOAMHaMHYeCKHe Ha-
pyLIeHHS.

CaMocTosATe/ bHOEe MECTO B JIEr€HAEe KapThl 3aHHMAIOT HapylleH-
Hbie YeJIOBEKOM 3eMJIH M Treojordueckue Heyno6ps. Hapymeuuns
NPOABAAIOTCH B BHJe KOMIJIEKCA HJHM TeHepaluy HHXKeHepHO-TeoJ0-
THYECKHUX NPOLECCOB, XapaKTepPHHIX AJf OTpaGOTaHHLIX TepPHTOPHIL.
ATU HapylweHUss MOTYT GbITh BHI3BaHH HE TOJBLKO pa3paboTKoOil no-
JIE3HbIX HCKONaeMBbIX WJH HENPOAYMaHHOH MejuopalHeil 3eMeJib, HO
H npoueccaMH NOATONJIeHHS TEDPUTOPHH B 30He BJHAHHA BOJOXpa-
HUJULL, KOTODble NPUBOAAT K HCKJIOUEHHIO U3 XO3fiHCTBEHHOro 060-
pOTa HeMaJioro KOJIHYeCTBa 3eMejib, PaHee HCNOJIb3OBABLIHMXCH B
CEeJbCKOM H JIECHOM XO3sHCTBax.

Kapbepos), 9—// — MeRHODATHBHBIX CcHcreM (9 — NPOCAZKM M pas3BepauMe fOYB 0PH OCY-
wenHd, [0 — nOJTonNeHHe NpH OGBOAHEMHH HJH OpOWeHuH, [{/ — 3pO3Hs OpH OGBOJHEHHH
H ocyweHuH) EduHuunbie (KpYnuole) npoasAeHUSs 3K302EHHOLX 2@0A02UYeCKUX npoyeccos
12 — opparu, I3 — GOKOBas 3pO3HA peK, [4 — KapCTOBble BOPOHKH, [5 ~ OnOA3HH ACMEHTbL
OuHaMUKL 3IK302EHHbLY 2e0A02u4ecKux npoyecco8 [6 — HanpaBiedHe CMeWEHHs CpauHi na-
parederyuecKHX reMepauuil 5K30reMHBIX reoJOrHYecKHX npoyeccos Koadguiyuenro. OTTOpHCEH-
HOCTU 3eMenb 3K302EHHbIMU 2e0r02usecKkumu npoyeccamy [7 — ¢ TeugeunHed pocra, [8 —
cTabuabnblil (Ha Bpemsi HaGaonenui), [9— ¢ reupeuuued yMenbwenus, 20 — KoahpHUHEUT
naomwaAHOl NOpPaKeHHOCTH 3eMeNb SK30reHHbIMH TeOJIOrHyecKMMM npoyeccaMd Cocras no
pod — cpeloL pa3BuUTUA 3K302EHHbLY 2€0A02udecKux npoyeccos 21 — mecuaubii, 22 — necyato
cyraunuerplil, 23 — necuanbit  cyraHaMcTbit, 24 — cyrasnucrbiii  [Tpowue  3uant 25 —
copsiMienHbie, o6BajJoBanHble Pycla Magdbix peKk 26 — QJOTHHBI Ha MaJblx pexkax 27 — Me-
CTONOJIOKEHHe HeyA0OHY, 28 — Yy4aCTKH HApYLIEHHLIX 3eMeJb
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IlopaxkeHHOCTL 3eMeJb TeM MJH HHBIM TeOJOTHUECKHM IMpollec-
COM, COrJIACHO NPHHATHIM METOJHKaM, NMOACYHUTHIBAETCA KAaK OTHO-
ileHde IJIOIMAJAM ero NpOABJeHHUS K TIIOILaiH 3TAJOHHOrO ydacTka.
Hazio otMeruts, yT0 K03 (GHUILHEHT NOPaXKEHHOCT|I 3eMeJsb OLEHHBA-
€MBIM TIPOIeCCOM [aJieKo He Bcerja OTpakaeT HMCTHHHbIE IOTEpH
3eMenbHoro oHna. Tak, nJ0mMAaAb KaPCTOBOH BOPOHKH MOXKET OBITh
8 10—20 pas meHblle WJIOWIAJAH y4yacTKa, BbIBELEHHOro H3-3a 3TOfl
BOPOHKH U3 X03sficTBEHHOro HCnosb3oBaHus. Hepeako BOKPyr cse-
JKEero KapcToBOMO NpoBana HaYuHAIOTCA pa3BuUTHe ONOJ3HEH H POCT
DPO3HOHHEIX GOPO3J.

O peaabHBIX NOTepsiX 3€Melb, CBA3aHHBIX C TPOSABJIEHHEM 3K30-
TEHHHX TeQJOrHYecKHx MpoLeccoB, O MacluTafax TAK Ha3HBaeMbIX
reoJIorudecKHx Heyjno6uil naeT npeicTaBJeHYHe BBeJEHHBIH HaMH I
f10Ka3biBaeMbilf Ha KapTorpaguyecko#t mMoaenu Ko3QPHIHEHT OTTOP-
MEeHHOCTH 3eMesib, OH paccuuThIBaeTCs KaK OTHOLUEHHe CyMMapHOH
NJIOIAAH BbIBEIEHHBIX H3 CTPOS reoJOrHYECKHMH npoleccaMi (OTTo-
PKEeHHBIX) 3eMeJb K MJIOIIafH 3TaJOHHOro yuyacTka. Kak mpasuJo,
OH Ha NOPAAOK Bblllle KOI(POhHUIUEHTA NOPAKEHHOCTH TEPPHTOPHH
DK30TeHHBIMH TeoJIoTHYecKuMH nponeccamu (DITL).

B KOHTYp OTTOPXKEHHBIX 3€MeJib NoNajaeT BCA TEPPHTOPHA BOK-
pyr oueHuBaeMmoli (GopMbl NPOABJEHHS TOTO HJH HHOro mpoluecca
(BKIouas u camy 3ty dopMy) =oTopas HCKIOUEHA U3 XO3AHCTBeH-
Horo ob6pauiexus. Oco6eHHO XOpPOIIO BHIAENAIOTCA Y4acTKH OTTOp-
JKEeHHBIX 3eMeJb Ha NaliHe (pHC. 6).

KapTte 30HB aspauu A0 MOCJAEAHEr0o BPeMEHH NPEACTaBJAIH
HHTEpec TOJIbKO AJA THAPOreosioroB. IIpu MHKeHeDHO-Te0IKOM0THYe-
CKHX HCCJeAOBaHHAX (YHKLUHH 3THX KapT YCJOXKHAIOTCA C BBOJIOM
YHIXEHePHO-TeOJIOTHYECKHX XapaKTePUCTHK IOpPOA, CJaralmmiHx 30-
HY aspalui.

OT MOLIHOCTH, CTPOEHHSI H COCTaBa MOPOJ 30HbBl a3paluH NPAMO
3aBHCAT XapaKTep U CKOPOCTb QHUIBTPALIUH BOJ C TIOBEPXHOCTH, NPH-
BHOC ¥ paclpocTpaHeHHe 3arpasHsiomux BemiecTB. CopOLHOHHAsS
€MKOCTb H XUMHHYeCKHH cOCTaB NOPOJ 3TOH HacTH [eoJIOrHYecKoro
TIPOCTPAHCTBA ONPEAESIOT ero CnoCOGHOCTh K CAMOOYHIIEHHIO H
HeliTpaNH3alUUK NPOHUKAIOM KX BelliecTB-3arpssuuTeell. [pyHTh 30-
HB a3pallHd HepeiKO CAyXKaT OCHOBAHUAMH AJd HHXKEeHEPHBIX cO0Oo-
PYXKeHHUH, U HWMeHHO 3Jechb HayuHaeT (GOPMHDPOBATHCH KOHTA30HA.

[To npuHUHNY cocCTaBJEeHHA HHXKEHepHO-TeoJorHyeckas KapTa
30HB! a3paUHU (puC. 7) OTHOCHTCH K KapTaM THIOJOTHYECKOro paifi-
OHUpOBaHHA. Jlerenaa. kapThl CTPOUTCH B BHAe MaTpuipl (Ttada. 4),
f103BOVIFIOILEH PACKPLITh CTPOEHHEe 30HBl a3palHH U cleluUKY nep-
BOr0 OT NMOBEPXHOCTH BOAOHOCHOTO TOPH3OHTA, T. €. NOKA3aTh THILI
CTPOEHUS 30HBl a’pallMll H CPelbl MHrpaluH TpyHTOBbIX BoAd. Oco-
60 BHAEJSAIOT YyYACTKH, B Npefenax KOTOPbix XapakTep 30HBI aspa-
U HH HapyIUEeH TeXHOTeHHBIM BMeElaTeJbCTBOM (KOHTAa30Ha B roOpo-
Jax H KPyNHBIX NMPOU3BOACTBEHHBIX KOMIJekcax). ['paHHLBI peruo-
HaJbHOTO BOJOYINOpa Ha KapTe 30HbI a’palHH OKOHTYPHBAKOT HaH-
GoJiee omacHLle 30HBI, IJe 3alUHLUIEHHOCTL BOJA HUXKeJeXallhuX ro-
PH30HTOB caabasd.
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Puc. 6. YduerT OTTOpKEeHHBIX TeoNornyeckiMy IpoHeccaMH (kapcT) 3eMesb:

1—3 — rpanunst ([ — xapctoBoit ¢OpMbl, 2 — napareéHeTHyecKoil rewepanHH Kapcra, 3 —
OTTODKEHHBIX 3eMesb), 4 — nallHsd, 5 — oBparH; 6 — GogoTa; 7 — MEKpopeJabed

MuxenepHo-reosiornyeckas KapTa 30HB a’paluy XapaKTePH3Y-
€T Ty YacTb reoJ0OrHyecKoit cpeibl, KOTOpas nepPBOil BCTYNAeT B KOH-
TAKT ¢ T€XHOC(Hepo# M, KaK NpaBHJIO, NOABEPTaeTcs pa3JjiMYHBIM H3-
MEHEeHUSAM H UHXKeHePHBIM npeob6pascoBanusam. Kasajnoch 6bl 3aCTHB-
mas, CTaruyYHas CHTyalus Kaprorpadrueckoéf Mojesm Ha caMOM
Jejie OTPaXKaer CJOXKHYI0O KAPTHHY NPOCTPAHCTBEHHBIX H3MEHEHHH
3a HeKOTOpbld uepnox BpeMenn. Cama 3Ta KapTa OTHOCHTCA K fe-
KypubiM. HoBHit «kBaHT» MHpOpPMaLlHK Ha HOBHH OTPE30K BpeMe-
HH JdeT BO3MOXKHOCTb CONOCTABUTb DA3HOBPEMEHHBIE CHTYalHH W
BBISIBUTb UX AUHAMHKY.

ITo ToMy e NPHHIHMNY MOTYT CTPOHTLCSH KapPTH 30HBI BHBETPH-
BAaHMA B rOPHBIX paiioHaXx, 30HBl Ce30HHOTO NPOTAHBAHHA MHOTOJET-
HeMep3JblX MOPOL H AP.

OcHoBo#l Bcex KapT, OTpaXKalOIIMX COCTaB, CTPYKTyPy M IPaHu-
bl TeoJOTHYeCKOH CPeabl MJH ee OTHCIbHBIX KOMIOHEHTOB, ABJfA-
€TCH THNOJOrHYECKoe HWHXKeHepHO-TeoJOTHYECKoe paloHHpOBaHHe.
Crenenp ero feTaju3allH 3aBHCHT OT NpelIMeTa HCCJAeJ0BaHHM
(o6beKra KapTorpadHpoBaHus) U Maciuraba KaprT.

KapTsl THIOJIOrHYIECKOTO pafiOHHPOBAHHS HIPAIOT 6OJBUIYIO POJIb
NpU HHTEPNPeTalMu CHTyalnUH, NOCTPOCHUH KAPT 3alUIIEHHOCTH
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Puc 7 HuxenepHo-reosiorndeckasi xapra 3oHel aspauun (macwraé 1 200 000)

I — neckH, 2 — rpaBHIiHO raseyHple NeCKH, 3 — CYrJHHKH, 4 — rJIHHBI, § — H3BeCTHAKH, 6 —
YPOBEHb MNOA3eMHblX BOJA 7 -— GECCHCTEMHO HEOAHOpPOAHAA TOJIA (CYTJHHKH, JHH3bBI H NpO-
CJOH mnecka) 8—12-— nepBbif 0T NOBEPXHOCTH BOAOHOCHbIN TOPH30HT (8 — yeTBEPTHUHBIH
aNJIOBHAMbHBIL 9 — MOCKOBCKHI QJIOBHOrAsHadbHbH [0 — IHENPOBCKO MOCKOBCKHII  uii0

BHOMASILMaAbHBI /] — Me30KanHo30McKHA 12 — KaMeHHOyroabHbl#t) [3 — 30tla adjpauHu B
CKJOHAX H YCTylaxX peuHmiXx HNOJHH [4—18 — MOILHOCTh 30HLI aspauHu (/4 — menee 1,5 M,
15—1—-3 M, 16 —3—5 M, 17—05—10 M, I8 — Gosee 10 M), 19 - njowanu (TPpaHHL M) pa3BH-

THA peruoHaJLHOrO BOAOYMOpa, 20, 2/ — y4acTKM HapYWeEHHOro CTPOEHHs 30MBl a3paliHH
NOA BJHMAHHEM TOPOACKOrG CTPOHMTEALCTBa (20) M [J0GHYM 1nOJE3MHX HcKomaeMmblx (21),
22 — rpaHHUBl Pa3JIMYHBIX THIOB CTPOGHHS 30HbI a’palMH, 23 — rpaHHibl NEpPBOrO0 BOJOHOC-
HOIO TOPH30HTa, 24 — JHHHH BogopasfesoB [=—XI/]-—- THNOBhe paapeabl

(OT BHEINHETO 3arpsi3HEHHs) BOJAOHOCHBIX TOPH3OHTOB peruoHa I
YCTOHYHBOCTH TeOJOTHYECKOH cpeAb K TeXHOTeHHOMY BO3AeHCTBHIO,
IIPOTHO3HBIX KapTorpaduuecKux H MareMaluyecKHX mopedeil.
TpebGoBanus x moaeasim TexHocdepbl. B coBpeMeHHOH JHTepa-
Type, TMOCBALIEHHON H3YUeHUIO TeOJOTHYECKO# CpeAbi, HaMeTHJOCh
JIBa TOAXOAa K COCTaBJEHHIO KapTorpaduyecKux Mopeself TeXHO-
chepbl. B nepBoM ciayyae BbISBJASIOTCH (M NOKa3biBAlOTCA Ha COOT-
BETCTBYIOIIHx KAapTaX) HCTOYHHKH TEXHOTEHHOTO BO3MYILEHMSA Teo-
JIOTHYECKOH cpeabl (MPoMbliUJeHHbIE TPennpuaTHd, TOPHO-O060TATH-
TeJNbHble KOMOWHATHI, 1IAXTh!, KAPbePhl, KaHAJL H T. 1.) 6e3 yKa3a-
HUf Xapakrepa BO3JeHCTBHUS ITHX HCTOYHHKOB HA CPeAYy U €ro Inoc-
aencteuil. Bo BTopoM caydae 06'beKThbl TeXHOC(ephb! He NOKa3bIBaIOT-
¢ U MOAedH OTPaxKaloT TOJbKO TEXHOTeHHble BO3jeHCTBHA 6e3 pa-
CKPBITHsL HX NPHYHH. MCXKAY TeM OUeBMAHO, YTO XapakKTep M HHTEH-
CHUBHOCTb TEXHOTEHHOTO BO3Je#CTBUSA Ha TeOJIOTHYECKYIO cpeny, Bbi-
3bIBAIOIIETO H3MEHeHUs MOocJaefHeH, 3aBHCAT OT ocobGeHHOCTeH yH-
KIHOHMPOBAHUSl HHXKEHEDHO-XO35HCTBEeHHbIX coopyxenuid. Hanpu-
Mep, NOHHKeHYUe YPOBHS MOA3EMHBIX BOJ MOXET ObiTh Pe3yabTaTOM
OTKaYeK, YMEeHbUIeHUS UHOUIBTPALMH, NMOBHIIEHHS MOBEPXHOCTHO-
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Tabaunuya 4
Trnb CTPOEHMA 30Mbl AIPAUHM

CTpoexne 30HH aspauny X
apaKTepHCTHKA NepBOTro OT NOBEPXHOCTH BROAOHOCHOrQ:
rOPH30HTA (CM. PHC. 7)
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Peunnie Tep- IMeckn | 1 2
pacH I 3
DmoBHOrASLUM- " HI 4
aJlbHEle PaBHH-
HH
1lokoMbHEE Taunb v 5 6 7
peuHble Tep- CyrauH- \Y 8
pacu KH (60—
80 %)
daoBMorAAUn- Tleckn Vi 9
aJbHBE PaB- VII 10
HHHEI VI 11 12
Mopennsle paB- | Tauun IX 13 14
HHHEI X 15
X1 16 17
X 18

ro CTOK4; OYeBHJHO, OJHAKO, YTO pa3Mephbl, HHTEHCHBHOCTb H JHHa-
MHKa TIOHMXKEeHHsl, BEI3BAHHOTrO padoToidl BOx03ab0POB HJH acasb-
THPOBaHHEM TOBEPXHOCTH 3eMJH, pa3aHyHu. CJhaejpoBaTesJbHO, Kap-
Torpafpuueckie Mmojesnd TexHocdepol [OJKHB [OKa3bBAThH Kak
HCTOYHHKH BO3JEHCTBHA Ha cPedy, Tak H HX ocobeHHOcTH. Hasi co3-
JaHHsl Tako¥ MOJeJH HeoOXOAHMHI, IO KpafiHeli Mepe, maBa 6J0Ka
HH(pOPMalHK, TIPeCcTaBJIeHHO! B BH/JE BCIIOMOraTeJbHBEIX KAapT uJIH
3andcaHHOd B HHOM ¢opMe (HanpHMep, BHECEHHHIX B GaHK JaHHBIX
HH(OPMALHOHHON CHCTeMHBl): a) 06 HHIXKeHeDHO-X03iHCTBeHHOH oOC-
BOCHHOCTH TEPPUTOPHH; O) O THIAX HHXKEHEPHO-X035HCTBEHHOro
BO3JEHCTBUA Ha reoJiorudeckyr cpeny. Crenedr AudpdepeHUHALUN
HH(pOPMAIlMH 3aBHCHT OT AETAJBHOCTH HccaenosaHuii. Tak, mpu pe-
THOHAJbHOM KapTorpadHupoBaHUH JOCTATOUHO IMOKa3arb OOBEKTH
TexHOC(eps Ha ypoBHe OCHOBHBIX THIOB OCBOeHMS TeppHTOpuH (ro-
poaa, nauiHy, jeca, FOPHOPYAHbBIe PErHOHBI, MeIHOPHPYeMble 3eMJH
u 1. A.). Ilpn geranpbHOM u3ydeHHH reoJiordyeckoil cpeisl HHQoOD-
Maunyus 00 UCTOYHHKAX TEXHOTeHHOTO BO3MYIHEHHS J0JXKHA ObITH
OoJiee gudepeHEPOBAHHOM, O3BOMIOULel yuecTh cneluHKY BO3-
JeHCTBHA Tex WJH HHBIX COOPYXKeHHH Ha reoJOrpyeckyio cpemy.
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[lpuBeaem B KadecTBe NpPHMepa THIH3ALUUIO A/ NOCTPOEHHA
JiereHAbl KapThl KpynHoro ropoaa (ra6a. 5). [yaBHylo Harpysky ee
COCTAaBJSAIOT BH/Abl WHIKEHEePHOro OCBOGHHUS TEPPHUTOPHH: HE3aCTPOEH-
Hble TWJIOLAJH, cenuTeGHble (MKH/Ibie KBapTaJbi) W NPOMBIILIEHHbIE
30HBI, JHUHEeHHble COOpyXKeHHs. K He3acTPOeHHBIM TOPOACKHUM Tep-
PUTOPHUAM OTHOCATCH: a) NapKH, CKBepbl, OyJbBapbl, cafbl; 6) MOJH-
TOHLI TBEPABIX OBHITOBHIX OTXOXOB. JKujble KBapTajbl Nojpasnene-
HHl Ha ueThipe TPYIIbl MO BPeMEHH 3aCTPONKH, ONpelessiouleMy ee
THI H XapakKTep MNOJ3€MHbIX KOMMyRuxkauuii. [as paiionos, 3acr-
POeHHbIX B OCHOBHOM 10 Beaunkoii OKTA6PbCKOH COLMATHCTHYECKON
PEBOJIIOLHYE W B MepPBble AecATHJ]eTHS nociae Hee (mo 1940-x rr.),
XapakrepHa «CIJIOUIHAS» 3acTPOHKA MaJao3Ta)KHbIMHU, GoJblieii
yaCThl0 KaMeHHbBIMH 3JaHuaMu. [110THOCTHL 3acTpOilKM 34ech Mak-
cuMaJbHas (Mo CPaBHEHHIO C OCTAaJbHLIMH pafioHaMu), [O03TOMY
B3auMHoOe BJaHAHHe GyHAaMeHTOB Haubogee omyTtumo. Cerb MOA-
3eMHBIX KOMMYHHKALHil TaKXe OYeHb TycTasd W Da3BeTBJEHHas, Ma-
THCTpaJbHbie KOMMYHHKAIHH HMeEIOT Haub0Jee BLICOKYIO MJIOTHOCTD.
Paiiounnl, 3actpoennnie B 1950-e rr., oTauualorTca npeolGiajaHueM
CpelHe3TaXHbIX KAMEHHbIX AOMOB (BHICOKUX 3JaHH{i 3HAUHTEIbHO
menbie). «CnJIonIHON» 3aCTPONKH 3[echb yXKe He HabJawLaercs, CO-
OTBETCTBEHHO u IJIOTHOCTb KOMMYHHKALHH MeHbuie, Pailonbl, 3acT-
poennbie B KoHue 1950-x u B 1960-e rr., HMe0T cOBeplUIEHHO HHOH
OOJHK: J0Ma NPeHMYLIEeCTBEHHO MSTH3TaXHble GJ0YHBIE H KPYNHO-
NaHeJbHble, PACIOJOXKEHHbIE Ha 3HAUUTENBHOM DAcCTOSHHU APYT OT
Apyra. JlaBiaedue 3TuX 3XaHHA Ha TPYHT MEHblIe, YyeM KUPIHYHBIX
TOJNICTOCTEHHBIX AOMOB. ITJIOTHOCTL KOMMYHUKAlUMH TakXKe CHHXKaA-
ercd. HakoHel, coBpeMeHHble paliOHbl 3aCTPOEHH BBICOKHMHU U BBI-
cOTHBIMH (6osiee 14 3TaXkell) KpynHONaHe bHHIMH 3JaHHSAMU, 3HA-
YHTeJbHO YAAaJeHHBIMH ApYr OT Apyra. 3jech OTMedaercsi Hau-
MeHblllad IVIOTHOCTb 3aCTPOHKH M NOA3EMHBIX KOMMYHHUKAIHH.

[ToMUMO apxHTEKTYPHO-CTPOUTENbHLIX OCOGEHHOCTER Mg XKU-
JIbIX PaHOHOB yuTeHa IJIOTHOCTh 3acTpoiiku. [lo 3TOMYy mnpusuaky
BbIEJIEHO TPH KATErOPHH YYACTKOB C IUIOTHOCTBIO 3aCTPOHKH A0
20, 20—40 u 40—60 %. Hauboabuiaga njoTHOCTb OTMeuyaeTcs AO-
BOJIbHO PeAKO M TOJLKO B Ipejenax cTapoil uactu ropoaa. bosaee
COBpeMeHHble KBapTaJbl XapaKTePH3YIOTCS MJOTHOCTBIO MeHee
20 9%.

IlpombiusieHHbie 30HB NOAPA3Ae/fIOTCS Ha NPOU3BOJCTBEHHLIE
H noAcoGubie. Haubo/bliee 3HaueHHe UMEIOT NepBbie, KOTOPbIe OKa-
3bIBAIOT CyLUECTBeHHble H PAa3HOOOpPa3Hble HATPY3KH HA Teosoruue-
CKYI0 Ccpely B 3aBHCHMOCTH OT XapakTepa IPOH3BOACTBA (MeTa.-
JIYPruyeckoe, XMMHKO-TeXHO/J0rH4eckoe, HedrexuMuyeckoe ¥ T. I.).
JIuHeliHble COOpYXKEHHUS MNOAPA3AEAIOTCS Ha HaseMHble  (yJHLH,
liocce U KeJesHble JOPOTH) ¥ MOA3EMHBIE HerJyG0oKOro (pasiauy-
Hble KOMMYHHKAllUK) W TAY60KOro (JHHHH MeTPONOJHTeHa) 3allo-
XKenus. Moryr ObiTh NOKa3aHbl TaKXKe aPTe3HaHCKHe CKBAXHHBI C
YKa3aHHeM paciaola BOJbl H APEHaXKH rPYHTOBBIX BOJ.

i KaXKaI0ro THNA HHAKEHEPHBIX COOPYXKEHHH XapaKTePHbI CBOH
BHAbI BO3JEHCTBUS Ha Te0JOrHYecKylo cpely ropoga. Ha uesactpo-
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Ta6auma 5

THRH3AIHS HHXKEHePHO-XO3AACTBEHHOro BO3XEACTBHA HAa re0JOrHYecKyw cpery (RJs KapTel ropoxa)

Tun sacTpoiiku (OcBoenns)

XapakTep M BHI BO3AEACTBMSA Ha

Peakuus reonoruyeckoit cpeas

KoHcTpyKTHBHEHE
Tun ocsoenns ¢yBKUNOBAAbRbIE Bun ocsoenus cpeny
ocobenHoCTH
Hesacrpoennsie | Iycreipn Hapywennne 3eM- | 3arpssHenne, HeymopafoueHHblftl 3arpsstenue, 3p03us
TEepPPUTODHH JH CTOK

Cennrebupiit

Ipombriuae-
HblH

3enenas 30Ha

OcHoBHOe NpoHu3-
BOACTBO

[ToacobGHoe x03sii-
CTBO

CaHuTapsble 30HBI
[Mapkn

Byassapsl, ckBeps

3acrpoiika maor-
HocThio a0 20,
20—40 H cBoIlie
40 %

MerTaaaypruye-
CKOe TpPOH3BOACT-
BO
MaiungocTpoenue

Xumuyeckoe mpo-
M3BOACTBO
Caepbl roptoue-
CMa30uHBIX Mate-
pranos
SyepreTudeckue
NOJACTAaHIHN

HcTounyka 3arps3HeHus
HickyccTBenHble NOJHMBLI, MJAHH-
poska peaneda

HckyccrBeHHble  NOJHBH,  ac-
anbTHp OBaKHHE
Mexaunueckass  Harpyska  Ha

TpyHTH, HapylieHHe BOACOOOpO-
T4 ¥ CTOKa TIPYHTOBHIX BOA,
nJaHHpOBKa  TeppuTOpHH, dop-
MHpOBaHHe HerayOOKOH KoOHTa-
30HbI

Tenaonpusroc, Bubpauus
BubGpanus, uapeleHHe 3JEKTpH-
YecKHX noJefi, 3arpsi3HenHe
3aipssteHHe cpelbl

To xe

Hasgeaennue 3JIEKTPHYECKHX noJeil

3arpsasHerne
[Moaromnieune, 3abojaunBanHe

Ouaru nojgronJequs

MonTonenre, u3MeneHne (QH3NKO-Me-
XaHHYECKHX CBOWHCTB TPYHTOB, cyddo-
3usl, MCKyccTBenuas cTabHAM3aLuA M
BTOpHUHAsl  fecTabuan3alys CKJIOHOB
(omosI3HH, 3po3Hs)

YnoTHeHHe TpYHTOB, H3MEHEHHE reo-
¢usnueckoro noas, 3arpas’Hetiue (B
TOM 4YHCJe TeMJOoBOE)

YunorHenne rpyHTOB, POCT arpecCHBHO-
CTH TPyHTOBLIX BoX (Oaymxpawomue TO-
KH), 3arps3Henue

3arpsizHenHe (XHMHYECKOE)

3arpssHenne (HedTenpoayKTaMH)

HismeneHne  QH3HKo-MexaHHYeckuX H
(UIBTPALHOHHBIX CBONCTB TPYHTOB



3a-

s3abosaupsanmue,

rpAsneinne NoA3eMHLIX BOA, NoATonJe-

Hile

peXuMa TrpPYHTOBHIX BOA,
HaBeJeHHOro 3JEKTPOMATrHUTHO-

ro noJas

THKCOTPONHBIE ABJEHHHA, JHHelnasd cyd-
dopmuposanne rayboKOH KoHTa-| YIIOTHeHHe rPYHTOB, Pa3kKHXKeHHE, Ae-

¢o3¥sl, pOCT arpecCHBHOCTH TOA3EMHBIX
3arpssHeinte NOA3EMHBIX BOJ, POCT HX
Mamenenne cBoficTg rpyHTOB MO BJH-
[Toatonense, 3arpsizHeHte NMOA3EMHBIX
BOJ M DPOCT IX arpecCHBHOCTH

BaoaszopoxkHoe
arpeccHBHOCTH

AHHEM

3JICh-
HapylieHue (bopmamm, NpOCajdKH HA NOBEPXHOCTH

acanvruposanue,| Hamenenne
YCTORYHBBIX

3arpaslientie cpeinl,
¢dopmiuipoBaHne rayGo-

Bubpanus,
KOH KONTa30HH

CIJIOIIHOCTH MaccCHBA

YTeukH,

JIaHNupoBKa, 3arpA3Henne Cpean

HaBe/leHHe 3JeKTPHUeChHX moJefi
TPOMAarHUTHLIX NoJeil

Bubpauus,
Bubpauas,
Yreuxku
Hageenue
30Hb,

YJIMLbL, MaricT-
panu, uocce
JKenesiibie 10poru
Tpy6onposoan
JIDI1
MerponoaunreH
TpyGonporoani

HaseMmunie xommy-

HHK LHH
[lo1semubie KOM-

MyHHKAaLIH

Kommyunka-
UHOHHBIH

€HHBIX TepPHTOPHUSX B mpeje-
JaX mapKoB, CKBepOB u OyJb-
BapoB NpPOM3BOASAT MCKYCCT-
BeHHbIE TIOJUBBl, yBeJIUUUBA-
IOllHe BJaXKHOCTb I10BEPXHO-
CTHBIX oTJa0xenui. das no-
JIH[OHOB  OLITOBBLIX OTXO0J0B
XapakrepHbl NIOCTOSHHOE YyBe-
JHYeHHe Ky.1bTYPHOrO CJ0S U
aKTHBHBIE GHOTEOXMMHYECKHE
npoueccol. )Kumanle KBaprasnhl
XapaxKrepusyloTcd  ymJaOTHE-
HHeM MOPOJ OCHOBAHUSA, H3-
MEHEeHMeM MHX BJIAXKHOCTH H
nopucroctd. B pafioHax ¢
NOBLHIEHHOH NJIOTHOCTHIO 3a-
CTPOHKH IPYHTHI HCIBITBIBAIOT
BosjeficTBHE  (DYyHIaMEHTOB.
B cBs3u ¢ stuM 3jxech o6bIY-
HO Habgionaercd Haub0Jb-
iee KoJauyecTBO Aedopmanuil
3JaHUil U CcOOPyKeHu#h B pe-
3yabrare HEPaBHOMEPHOTO
yn.1otaenusi rpyuron. Ha tep-
DHTOPHH KHJBIX KBapTaJjoB
oTMeyaercd TaKiKe IOCTOSH-
HOE orenjsiollee JelcTBHE
3/1aHHH Ha TPYHTHI, MOBKILLA-
10llee HX CPEJHION TOJ0BYIO
1emneparypy. Ha yuacrkax
NPEeUMyilleCTBEHHOT0  Pas3BH-
TUA CYIJHHHCTHIX TOPOA TOJ
COOPVIKEHHAMH  I[POHCXOAHT
KOHpencauud BJsard. B Me-
crax o6paTHOH 3achilKH Ma-
3yX KOTJOBAHOB M Ha yyacT-
KaX HenpaBHJbHOW mnJaHH-
POBKY TeppHUTOpHEt nabJjrona-
ercH  ckollellHe armocdep-
HBIX BoJd. [lBa mocsaeaHux
npoiecca NpUBOAAT K H3Me-
HCHHIO BJIAXKHOCTH MOPOJ OC-
HOBaHII{, a B pAae cayyaeB H
K CHHMKEHHIO HUX Hecyulell
CIIOCOBHOCTH.
Pasnoo6pasuoc Bosaefict-
BHE Ha [e0J0rUdecKylo cpeay
OKa3bIBAIOT MPOMBIUIJIEHHbIE
3otibl, B pafionax cranenu-
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TeliHBIX 3aBoJoB H TIAL] Mecramu orMeyaercsi OyeHb 3HAYHTENbHOE
TeNJI0Boe BO3jeHCTBHEe Ha rpydTHl. Ilecuanble rpyHTH B OCHOBAaHHH
ITHX NPEANPHATHH, a TakkKe MexaHHYeCKHX, MalUHHOCTPOHTe/bHBIX
3aBOJOB H (pabpHK HCIHBITHBAIOT 3HAYHTE/JbHBIE QHHAMHUYeCKHe Ha-
TPY3KH H BHOGDPAnHIO, UTO NMPHUBOAUT K H3MEHEHHIO HX cocTosiHus. Ha
TEPPUTOPHAX XHMHKO-TEXHOJNOTHYeCKHX (habpHK, 3aBOJOB H CKJAN0B
roployecMas’soyHblX BeIlecTB, rje BO3MOXHB VTEUKH TEXHHYECKHX
pPacTBOPOB HJIH TrOplOYeCMa3QUYHBIX BellecTB, HabJjlojaercs 3arpss-
HeHHe noja3eMHbXx Boi. [loacoGubie, sHepreTHYeCKHe M CKJAACKHE
NPOMBILIJIEHHBIe 30HB OTJAHYAIOTCA OYeHb BLICOKOH MJOTHOCTBIO 3a-
CTPOHKH, H HX BO3JeHCTBHE Ha cpPeiy B KAKOH-TO CTeNeHH GJH3KO K
BO3JeHCTBUIO XKHJLIX KBAPTAJOB.

HOns HazeMHBIX TPaHCIOPTHBIX apTepHil, KaK H3BECTHO, Xapak-
TEPIH AMHAMUUECKHE Harpy3kH, KOTOpble MOTyT NPHBECTH K pas-
KHUKEHUIO NMeCKOB, YIVIOTHEHHIO CYrJaHHKOB H T. AX. Kpome rtoro, B
pesyabrate acganbTHPOBAHUSA YJHL H Maruacrpanedl NPOHCXOLHT
HapyluleHte eCTeCTBEHHBIX NpPOHeccOoB MHPHUIAbTPALUHH BOABI M TpaH-
CIUPAaNIH.

CyliecTBenHble H3MEHEHHS re0JIOrHUeCKOil cpeabl HabmopalTCd
BJAOJb TPAacC MOJA3eMHBIX KOMMYHHKAUHil, H3 KOTOPHX MPOHCXOAAT
YTeYK4 BOABI, CTOYHHIX BOX, pactBopoB u T. A. Bce 310 mpusoaur x
H3MEHEHHIO CBOHCTB BMELIAlOU(UX [OPOJ, NOABEMY YDOBHS H 3ar-
PA3HEHMIO TPYHTOBBIX BOJ, 06pasoBaHHI0 BEPXOBOAKHU. YBenHdeHHe
arpeccHBHOCTH TDYHTOBBLIX BOJ Hapyliaer paboTy NOA3eMHBIX KOM-
MYHHUKALUH U CNOCOBCTBYyeT YBeJHYEHUIO YTEUekK.

JIuHUN MEeTPOMNOoJIHTeHa TOXe O0Ka3biBalOT 3HAYHTesbHOe BJ/UA-
HHE HA COCTOSIHHE IeoJIOrHYeckKod cpeinbl. Vi3BecTHbI ciyuau, Koria
JMHAMHYECKHE HArPY3KH, BbI3BaHHBle [IBHXKEHHEM I[O€3I0B METPO,
croco6CTBOBANMY HEPABHOMEDHOMY YIIOTHEHHIO cJaabbiX TPYHTOB,
qTO NPUBOAWIO K AedopMalHu 34aHull HA NOBepxHOCTH. [Ipu cTpo-
UTEJIbCTBe METPOMNOJHUTEHA YACcTO HCIOJb3YIOT HCKYCCTBEHHOe 3aMO-
pakKuBaHHe TPYHTOB HJ¥ OCYLIECTBJASIOT MOCTOSIHHOE BOAONOHHUXKe-
HUe — BCe 3TO TaKXXe CONPOBOXKIAETCH HU3MEHEHHEM CBOHCTB reo-
JIOTHYECKO# CPejHL.

I1a BbiABiAeHus (AKTOB NPOTHBOPEUUS MEXKAY HHMKEHepPHO-reo-
JIOTHYECKUMH YCJIOBHAMHY TEPPHTODUH H HHIXKEHEDHHIMH DelleHHUSMH
ee 3aCTPOMKH Ha Kapry YCJOBHBIMH 3HAaKaMH HAHOCAT AepOpMauuu
3AaHUA U COOPYIKEHMH U NMPUYHMHBL 3TUX Nedopmauuid. Haubosabuiee
YyHCA0 AedopMaumHi, Kak NPaBUIO, CBA3aHO C HePABHOMEPHBIM YII-
JIOTHEHHEM CNabbiX, TPeHMYIIeCTBEHHO HACHIIHBIX, TPYHTOB H IpH-
YPOYeHo K XHUJBIM KBaprajaM CTapod 3acTpPOHKH  (MOBBLILIEHHOH
njaoTHocTH). Cpean APYrux NPHYHH, BHI3BIBAIOWIHX JedOpMaliu
3LaHUI U COOpYKeHHH, cllelyeT OTMETUTh JHHAMHYECKHE HATPY3KH,
CHUXKEHMe YDOBHS HAMOPHBIX BOJ, MNOBHIUEHUE YPOBHS TPYHTOBLIX
BOJ, yT€UKHU NPOU3BOACTBEHHBIX BOJ H BOJ H3 NMOJA3EMHBLIX KOMMVHH-
Kaluil, a Takxke CTPOHTENbCTBO METPO W MOJ3E€MHBIX KOMMYHHKA-
IHH.

B paccmoTpeHHON JcredHae coderawTcss 06a MOAXOAA K COAEp-
JKAHUIO KapT TexHoCdepbl: B HeH OTpa)KeHbl O0GBEKTH TeXHOC(HepH!
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M NOKa3aHbl OCOOGEHHOCTH HX BO3JAeHCTBHS Ha Ce0JIOCHYECKYO Cpe-
ay.
Ilpu cocraBjeHHH TaKMX KapT HYXKHO HMeTh B BHIY DHJ BaX-
HBIX METOJHYECKHX OCOGEHHOCTeH CO3maHHsi KaprorpaguyeckKux Mo-
neseit TexHocPepsl. O6BEKTH TeXHOCGhEPH MOKa3bBalOTCS Ha KapTo-
rpapuyeckHx MOAEIAX B CBOMX peaJbHHX (TaK Ha3bIBae€MBIX reo-
rpapHyeckux) rpaHuLax, a He B (OPMAJbHO-a IMUHHCTPATHUBHbIX.
Tak, njomaib TEXHOTEHHOrO BO3JAEHCTBHS KPYINHOTO Tropoja Ha
reoJOTHYECKYI0 CPely He OrpaHuuyuBaeTCs ero ajJMHHHCTPAaTHBHOH
rpanuUeii: OHa ropasjgo o6lUHPHee W BKJIIOUaeT 30HH OTABIXA, NpH-
TOPOABI, CBA3LIBAOLIME HX KOMMYHHKAallMM, 30HBl BJMAHUS BOJO3a-
60pOB NMOJA3EMHBIX BOJ U APYIHe (PYHKLUHOHAJNBHO CBA32HHHIE C HHM
©006bekThl. [lpu 3TOM 30HH OTAbIXa, 3aJYMaHHbBIE KaK JKOJOrHYeCKH
YHCTHIE, MOTYT 0Ka3aThCsl 6OJiee ONACHHIM 3arps3HUTENeM CpelH,
YeM cOBpeMeHHble NMPOMBIIMJIeHHbe 06BeKTh. CrnenuadabHoe ofcae-
JOBaHHE peKPeallHOHHLIX 30H CBUAETEJLCTBYET O TOM, YTO B IpO-
tecce uUx (PYHKIHOHHPOBAaHHMS YBeJHUHBAIOTCA IIOMAAM, 3aHSATHE
BCIIOMOraTeIbHHMHU CJAYKOaMH, BO3PDAacTaeT Harpyska Ha KOMMYHH-
Kalli¥, yyallaloTcs aBapHAHBE CUTYalHUH, NPOMUCXOAAT c6pOc 3ar-
PA3HEHHEIX CTOKOB B OTKPBLIThIE BOJOEMHEl, 3arps3HeHHe MOA3eMHBIX
BON M JAerpajauus NPUPOAHBIX JaHAWA(TOB, KOTOPAas MOXKET NPH-
BeCcTH K aKTHBH3aLHUH 3PO3UOHHBIX, CK/JIOHOBHIX M 30JOBHIX MNpolec-
COB.

HHKeHePHO-reo3Ko/I0rHIeCKHe HCCJAeA0BAHUS Helb3sl OTPaHHYH-
BaTb Ie0JOrHYecKOi cpeaoit, HeoOXOAUMO NPOCJEAUTL BCe €e CBA3M
€ Apyrumu cpenaMH. B 3roft cBA3M ellle pPas OTMeTHM NepPClIeKTHB-
HOCTb MCMNOJb30BAHHA [J Leself Te03KOJOTHYeCKOro MOHHTODHHIa
MaTepHaJoB JTUCTAHIIMOHHBIX CBEMOK.

Bropoit Meroauuecko#i OCODEHHOCTbIO KaprorpaduuyecKux mole-
Jieit TexHocepwl fABAsSeTcA TO O6CTOATENLCTBO, YTO B peaJsbHOIl
[ITC Bo3gneficTBie OTAEIbHBIX UCTOYHHKOB (OGBEKTOB TEXHOCHEDH)
4acTO HaK/AaAbBaeTcad OJHO HA APYroe, CYMMHpPYyeTcs, NMOAaBJAeTCS
WM BHAOU3MeHseTCs. TeXHOreHHoe BO3AEiCTBHe MNPOMBILIJIEHHOTO
peruoHa Ha reoJOru4ecKkylo cpeay HacTOJIbKO PasHOOGpasHO, dYTO
NpH CO30daHHUIl COOTBETCTBYWOLLell MOgeldun HeOOXOAMMO TNPUIEPIKH-
BaTbCd KakKOil-TO edHHOU KJaccu(PUKalluy aHTPONOTEHHBIX BO3jeii-
crBuili. K coxanenuio, takas xkaaccudukauus He paspaboraHa.
IlpeacraBasiercs, yTo OHA JOJIXKHA YUYHTHIBATH HCTOYHUK, XapaKTep
U pesyabraThi BoajelicTBus. 11pu 3ToM mnesecoo6pasHo HCMIOMb30-
BaTb KJaaccuduxkamuy, paspaboTaHHbe AJs NPUPOAHLIX TeoJOoruye-
CKHX fIBJIEHHIL.

JA1s TPOEKTUPOBAHHA KPYMHBIX TEPPHTOPHAJNBHO-TIPOU3IBOICT-
BeHHBIX KOMILJIEKCOB MOJENb TEXHOC(H ePbl MOXKET HOCUTb HPOrHO3HBI i
xapakrep. Takasg Momeab 6niia paspaborana 0. B. EauceeBniM -u
B. C. MeaenutbeBuiM B 1980 r. gas IOxHo-SIKyTCKOro TeppuTopH-
AJBHO-TIPOM3BOACTBEHHOr0 KOMIIeKkca. Bca rteppuropus Gbisa pas-
6uTa Ha TPH 30HLI: 1) 3aCTPOHKH M TOPHOMPOMBILIJIEHHOTO OCBOE-
hus; 2) Nogco6HOro X03aHCTBa WM pexkpeauuH; 3) ONOCPesCTBOBAH-
sHoro Bausiius. Ilpu 3Tom 6blau yureHbl (PaKTOPb PEKOHCTPYKIUII
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Puc 8. Kapra uameHeHui reoJorudecwoit cpeant (Macurraé 1: 200 000).

! — cyrJUHKH, 2 — neckH 3 -— raMHbnl, 4 — JOJOMHTH3IHDOBAHHbIe H3BECTHRKH, § — H3BeCT
usaKH, 6 — 10pd, 7 — ypOBEHb HOJA3EMHLIX BOL &8— HJOTHHB Ha MAajablx peKax HM3wenenusn
eudpoeeoso2uneckux ycaosuu 9 -— HA MeCTOPOXKAEHHRX TMNOJE3HbIX HCKomaeMmblx, /0 — B 30-
ne Bojoszabopa, [/ — moaTomjienite /2 - qacTHYHOC OCYilleitHe mnepBoro KapGoHOBoro Po 10
HOCHOTO FOpH30HxTa, I3 — GOpMHpUBdHHE [HAPOKAPGUHATHBIX TPYHTOBBIX BOI, CJa6o arpec-
CHBHbIX K G6eTOHY, /4 — GOPMHPOBAHHE TH.POKaPOOHATHO-XJOPHAHBIX I'PYHTOBBIX BOJ, arpec-
CHBHbIX K Oerony, 15— dopMmupoBanie 14 (PpoKapGo 'aTHO-CyAsbaTHbIX H CYJIbaTHLIX TPYH-
TOBLIX BOJ, (HJbLHO arpeccHBHLIX k OCTOHV, [6 — MHTEHCHBHOE 3arpsi3HeHHe OPraHHYEeCKHMH
BellecTBAMH  H3wenenus eeodunarudeckou cuTyayuu  17—18 — aKTHBH3AUHA NPHPOLHBIX
M BO3HHKHOBEHHe HH.KEHEPHO I€OJIONHYCLKHUX MNpOilecCOB OBpPaXHOH 3po3uH (/7) H oNO13-
Hed (/8), 19— nomaBiedHe TNPHPOAHDLIX [€OJOIHYCCAUX [POILLECCOB — 3aM(, 110 ¢ KapcToBa-
HHS H JYMKBHIAUUg KapcTOBbix (HOPN, 20—22 — KOVINTIEKClibie H3VEeHEeHUA TeoIHHaAMUUC KO
CHTYalUlHH Ha TeppHTOPHSX TOPoI0B (20), Ha MeCTOPOXKAEeHHAX HOCHOPHUTOB U H3BECTHAKOB
(21), Ha MECTOPOXKIEHHRX NeCKOB U rauH (22), 23—25 — rpannusl (23 — THOOB CTPOEHHA Ie0
JIOFHYECKOil cpeabl, 24 — TEPPHTOPHIl € Pas3JaHYHOil CTENEHbI0 H3MEHEHHOCTH TIeO0 JOTHYECKOH
cpelbl, 25 — pacnpocTpaHEHHN KalUHPCKOro M TMOL0JbCKO-MAYKOBCKOr0 KaMCHHOYTOThUBIN BO
JNOHOCHBIX TOPH30HTOB CTeneHb U3IMEHEHHOCTU eeoaveuxeckol cpedot | — U3MEHeHH:A He-
3HAYUTENbHBIE, He Tpefyioliue HILKEeHEPHOH 3aiHThl TEPPHUTOPHH, NMPEHMYILECTBEHHO ofpaTH-
mple (/—a) ¥ crabGuansHposasuiMecs (/—0) [/ — u3Menenus 3HaudteabHnle Tpebylourie
HHKEHepPHOH 3aiUThl TEPPHTOPUH, CTaOHAU3HpOBaBiiHecs (//—a) M HapacrtaloliHe BO Bpe-
meHu (//—0) I1ludpaMH Ha pHCYHKe Jaubt HOMepa COOTBETCTBYIOUIMX THNOBHLIX Da3pe3on
2—14 (KOJOHOK)

peabeda, NoUB H PACTHTENbHOrO NOKPOBA; H3MEHEHHS DeXHMmMa i
BeJHUHHB CHE[OHAKONJEHHS, MOLIHOCTH, COCTABa H CBOHCTB CE30H-
HO-TaJ/0ro ¢Josl, COCTaBa NOBEPXHOCTHBHIX BOA, PaAHALHOHHOTO pe-
KUMa H ycjJ0BHA (OPMHDOBAHHS CJA0OA TEXHOIEHHBIX HAaKOTJEHHI.

[lonyyenHsie NapaMeTpel HCIOJAB30BAJHChL B pacueTax NpH BbI-
SICHEHHH Mep3JI0THBIX CBOHCTB MaccuBa. Kaxabiii u3 pakTopos on-
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Tunusauus reonoruueckoir cpedbi Mo yeToliunBOCTH K hiKeHepHO-X03SHCTBeHHOMY Bo3felcTBiiI0

Tabauna 6

Hazexe Crenenb Feomopdonoruyeckas Caasune daxTopnl B03MOXKHHE eoJorudeckue Pexomen
YCTOAYHBOCTH XapaKTepHCTIKA ycToiuHBoC | nponeccn Aauun
1 Bricokas CpestHeueTBEepPTHUHbIE [Tecyannii cocTaB OMI0-] 3arpAsHeHHe  rpPYHTOBeIX| 3amura TPYHTOBHX BOJX
dmoBHOTSIHABHBE PaB-| Kennidl, poBHas, cnabo-| sox; cyddosus OT 3arpsA3HeHHs
HHHD BOJIHHCTaA  TOBEPXHOCTD;
riy6uHa 3aJieraHusl TPyH-
TOBLIX BOJA Gonee 3 M
2 Cpeansist Cpej1HeueTBepTHUHO-CO- [lecuanniii  cocraB omyo-| Iloaronneune; 3abosaun-| MuxenepHas saumra oOT
BpeMeHHble HAAMONMeHHLIC]| XKenuii; ray6iHa 3alera-( auue, cyddosusn 110/L TONJIEHH S
11 nofiMeHHBle Teppachl Hlist TpyHTOBBLIX BO,L 0,i—
3 M, 3a00JI0YEHHOCTE H
ciabas J1peHNPOBAHHOCTD
3 CpeaneuerTBepTHUHAA 3uauntesbHas  MoOUHOcTh| [loaTonilenue; 3a6oaa-{ To xe
03epHO-JIelHHKOBAA  PAaB-| JICHTOUHBIX  FVIHH (10] yuBaHHe; NOsABJICHHE Bep-
HHMHA 15 M); WHPOKHe NJIOCKHe| XOBOJKH; MOpO3HOe myde-
Mexaypeubs Hue
4 CpeaHeueTBepTHYUIIDIC
(xuenposckue) JieTt-
KOBble PaBHHHLL.
5 csnabo pacuscHeHHbIC CyranHxy MoOUHOCTBIO [Toaronienne; 3a6oJa- "
10—20" M; noKpoBHble cy-| YNBAHHC; MOPO3HOe Tyue-
KL, 60J0Ta HHE
CHABHO PACUACHEHHHIE Cyraunxn MourocTe) OBpaxias 3posns; 3amyra or 3po3nE M
5—20 M; y3kne MeXjiy-| onoasuu onoJsHel
pednbLie MPOCTPAHCTBA
6 Ilnskasn [Torpe6ennpte H conpe-| OTcyTcTBHE peruonaian-| Kaper; cyddosusa; 3a-} Orpannvense  B0100T6O-
MeHHbie pPedHbie JOJMHLI | HOTO BOJOYNMOpPAa; 3aKap-| rpasiicHie; nepeocyllieHHe| pa u3 rayGOKHX BOLOHOC-
CTOBAHHOCTD ' HBIX TOPH3OHTOB
7 CpeaHeueTBepTHYHbBIE To ke To xe To Xke
¢dunoBHOIIIALHATbHbE H
JIeiHIKOBLIE PaBHHHBI Ha
noKoJie nmopoj Kapbona
8 KpyToie CKJIOHDI Huszgas  cremenb ycroit-| Onoasud, OCHOH, o06py-| YxpemjeHHe CKJOGHOB
UIIBOCTH CKJAOHOB WweHns




peleseHHbIM 06Pa3oM B.IHAJA Ha MEDP3JOTHbIE YCJAOBHS TePPHTOPHH,.
npHYeM HHOTAA HeoAHO3HauHO. Tak, yBejHueHHe MOU[HOCTH CHEX-
HOTO NMOKPOBA BHAUaJje BHI3LIBAJO0 OGUIH{ POCT TeMNEpPaTypel Ha IO-
BepPXHOCTH TMOYB (A5 u3yuaemoll Teppuropuu npumepHo Ha 3 °C),
a 3areM, NOC.Je AOCTHXKEHHsS HEKOTOPOH KPHTHUYECKOil BeJHUYHHbBI, e€
CHHXKeHHe., AHa M3 CyMMapHOro BJHSHHSI BCeX (DAKTOPOB Ha Mep3-
JIOTHBIE YC.I0BHsI TEPPHTOPHUH INO3BOJILI IPOTHO3HPOBATHL TaKHe Mpo-
Hecchl KakK KPHOCOAHQJIOKINS, NMyueHne, 06pa3oBaHie KPHONArOB K
7. A. [lono6Hbie KapThi TexHOCGEpPH, VUHTHIBAIOIIHE XapaKTep BJIH-
siuus  GyAywero NPOH3BOACTBEHHO-XKHJIOTO KOMIJIEKca Ha cpeny,
HEeO6XO01HMBI 17151 NPOrHO3a H3MEHEHHs HHXKEeHePHO-reoJorH4eckux
YCJAOBHIl IPH OCBOGHHH TE€PPHTOPIIH.

HporHo3sbie MOJean reoJOFHYECKON Cpellbl MPOMbIMIIEHHbIX pe-
ruoHos. [lporHosupysi H3MeHeHHsI reoJOrHueckoil cpefbl Nmoj BJH-
SIHHeM HHXKeHEepHO-XO35IHCTBEHHOH JesTeNbHOCTH Ye0BeKa MJH NUa-
HUPYSl MEPONPUSATUA IO YIPABJEHHIO T€OJOTHUECKHMH NPOLECCaMH,
Hesb3sl 060HTHCH 6e3 OLEHKH H aHaJu3a TaKuX CBOMICTB 3TOH cpclbt
KaK ycToH4YMBOCTb M H3MeHeHHocTb (puc. 8 u Taba. 6). O6a aTH
CBOMCTBA WJM kauecTBa CPeAbl TECHO CBs3aHbl MexAy cobof, H oa-
HO BO MHOIOM OIpeje/ifieT Apyroe.

B surepatype BcTpedaeTcs GOJbILIOe UHCJAO0 CHHOHHMOB yCTOMi-
YMBOCTH OKPY2Kalollefl cpejbl: YyBCTBHTEJbHOCTb K TEXHOTEHHbBIM
Harpy3kam, yHOpyrocTb, BOCCTaHaBJ/MBAeMOCTb, HHEPTHOCTb, HJIH
JabHILHOCTD, NPHPOJAHBIX cHcTeM. Takoe pasHoo6pasne CBHAETE/b-
cTByeT 006 onpelesieHHOM HHTepece K 3TOMy NOHSTHIO. B csoeil pa-
f0Te MBI IpUIepKHBAEMCH TEPMHHA «yCTOHYMBOCTb», HCXOAS H3 ce-
MaHTHUECKOH ero KODPEKTHOCTH N0 OTHOLUEHHIO K 0003HauaemoMy
CBOHACTBY reoJIOrH4ecKOil CPeIbI.

Ecan npoana/M3upoBaTh Bce H3BECTHbie ONpeAe/eHHs TepMHHZ
«yCTONUUBOCTbY CPebl, TO OHH JIETKO NOAPa3AeNsIoTcs Ha TPH K.Jac-
ca. B ocHoBe Kaxa0ro wJjacca JEXKHT CBOH NPHHUHI KOHKpeTII3a-
unu oO6bekTa. B nepsom cjayude YCTOHUMBOCTL CHCTEMBI TPaKTyeT-
Cs JHIIL OTHOCHTEABHO BIIOJHE ONpeleJeHHOr0 BHAA BO3AeHCTBHS
Ha Hee. Bo BTOpOM npeanonaraercsi, 4TO CBOHCTBO YCTOHUHBOCTH
Cpeabl MM YaCTH CHCTEMBbI «UCJIOBEK — cpela» fBJASeTcs H3Hadalb-
HbIM M He 3aBHCHT OT BHellHero no3jeiictsus. O TpeTbeil nosumnu
MBI CKaXKeM HEeCKOJIbKO NOo3jHee.

B npakTHkKe HMHXKEHeDHO-TEOJOrHYeCKHX HCCAEAO0BAHHI TNOHSATHE
«YCTOHYHBOCTb» TPAKTYyeTCSl Yalile BCEr0 HMEHHO C NepPBOH MO3HIHH.
Tem Gosee, uTO OH4 NO3BOJIAET ONEPHPOBATbL TAKHMH KPHTEPHAMH
Kak npejenbHo donycTumbie koHueHtpanun (I1JK), nopor ycroii-
4¥BOCTH, KPHTHYECKOE COCTOSIHHE CHCTeMbI H PSJIOM JAPYrHX, KOTO-
peie ofJierdaloT pelleHHe 3ajauy KOJHUYECTBEHHOH ONEHKH 3TOrc
cBofictBa cpexpl. ['/IaBHBIM HEZOCTATKOM TaKOro NOAXOAa CJeiyeT
CUHTaTb MHOTOBADHAHTHOCTb NOHATHA «yCTOHYHMBOCTb». B atoM cay-
yae BIOJHE KOHKDeTHas NPHPOJHAas cHeTeMa 00/ajaeT CTOJAbKHME
BHLAMH «YCTOHUHBOCTH», CKOJbKO BHAOB HAarpy30K Ha Hee cCyille-
CTBYeT, T. €. UHCJIO HX HE MMeeT npejesna.
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Uacto MOXKHO BCTPeTHTb H Apyryio, GoJsee oOUlyl0, TPaKTOBKY
paccMarpHBaeMoro noHsiTHs. B kayecTBe NmpHMepa NpuBeAeM oOlpe-
JeJleHHe YCTOMYHBOCTH MAH  YYBCTBHTEJbHOCTH, IPEAJIOKEHHOE
[. C. Baprausuom, A. A. [lInakom, T. A. T'pasnosuim, K. H. Cbive-
BbIM H Ap., COrVIACHO KOTOPOMY 4YyBCTBHTEJNLHOCTb TeOJOTHYECKOH
cpeabl — 3TO CBOHCTBO BOCIPHHHMATb HJIH PearHpoBaTb Ha Bo3jeit-
CTBHSI CO CTODOHBI TeXHOreHHH X (aKTOPOB (1eATeNbHOCTH Ye/oBe-
Ka), KOTOpoe NposB/sieTcs B H3MeHeHHsIX (POpMBI, cocTaBa H COCTO-
SIHHA TBEPAOrO HJH KHIAKOrO KOMIOHEHTOB cpeiabl HJaH O6OHX COB-
MecTHO. B uesom onpegesienne He BBIXOJIHT 33 PAMKH caMbiX OOHIHX
KaTeropui.

Tperuil npunuHn Gasupyercs Ha NOKOMIIOHEHTHOM OIlpejeJe-
HUH YCTOHUMBOCTH uepe3 BBiSICHeHHe MNOJBepPXKeHHOCTH OTAeNbHBIX
KOMMOHEHTOB TeOJOrHYeCKOl Cpeabl TeXHOTeHHBIM H3MeHeHHAM. Cy-
IIECTBYeT HEeCKOJbKO BHAOB YCTOHUHBOCTH cpejbl: re0JiHHaMHYe-
cKasl, ruaporeojorudeckas U ap. Hss pelrenus sajay, cBA3AaHHBIX
C KOHKPeTHBIM CTPOHTEJBbCTBOM, 3TO YA0OHO, 0CcOGEHHO eclH BO3-
AeficTBHe OTPAHHYMBAETCS OJAHUM-ABYMS ONpeJeleHHBMH KOMIIOHEH-
TaMi cpelsl. [IpH perHoHasbHOM NMPOTHO3HPOBAHHM, KOTAa H3MeHe-
HHUS OAHOro KOMNOHeHTa NPHBOAAT B jAelicTBHEe BCIO CI0XKHEHIIYIO
CHCTEMY cBsidefl M@XAY HHUM H COCEJHHMH 3jeMeHTaMH Cpejbl, Ta-
Kol ynpolLeHHH# NOAX01 UpeBaT cepbe3BbMH ownOKkamu. [1pu aTov
O6ILYI0 YCTOHUHBOCTL CHCTEMbI HEJb3sl PaccuuTartbh Kak CyMMy IO-
KasaTeseil yCTOHYHBOCTH ee OTAe/bHEIX KOMnoHenTtoB. o cux mop
He YTHXaliOT CIOPbl BOKPYr NpPOEKTOB Nepe6pOCKH YacTH CTOKA Pek
HJIH CO3JaHHSl PaBHUHHBIX BOAOXPAHHJHIM, AJS KOTOPBIX pPacyeThi
YCTOHYHBOCTH M DeaKUHH KaxXJ0ro KOMIIOHEHTa 3aTparnBaemMoi
Cpean cAeNaHbl Ha JOCTATOYHO BHICOKOM YPOBHE, a KOMIuIeKcHas
OlLI€HKa De3yJbTaTOB CTPajaeT MHOXECTBOM HeOTlpeieseHHOCTell.

PaccmaTtpuBasi peruoHajbHOe CBOACTBO YCTOMYHMBOCTH, HEJb3s
OrPpaHHYHTLCA OJHHM HJH HECKONbKHMH BHI1aMH 1 dopMaMH BO3-
AeHCTBHA Ha cpeay H3-3a GOJBIICH CJI0KHOCTH COCTaBa H CTPYKTY-
pbl texHocdepn peruona. Cdepsl BJAHAHHA HCTOUHHKOB TeXHOTeHe-
3a nepecexkaroTcs, a caMO BJHSHHe B3aHMONOralliaeTcs HJH YCHJH-
Baercs. B 1o ke Bpems M NPH NOKOMNOHEHTHO! OlleHKe YCTONYMBO-
CTH cpPeAH DeruoHa ocTaeTcsi MHOrC HesicHocreli B ofliemM H3MeHe-
HHH reoJ/lorndeckoil cpeabl. Hepeako npH OueHKe ycTOHYHBOCTH CH-
CTEMBl ONEPHUPYIOT HOPMOH npeienbHO AONYCTHMBIX HAarpy3oK HIH
npejeabHHM HOPOrOM paBHOBECHS, 38 KOTOPBIM HacTynaloT ee Heob-
paTHMOe H3MeHeHHe H Nepexoj] B KaueCTBEHHO HOBOE COCTOSIHHe.
Ho 3Toro KpuTHUeCcKOro nopora NpHpoaHas cHcrema ofJjajaer On-
peJleseHHHM NMOTEHLHAJJI0M CaMOBOCCTAHOBJIEHHS MOCJae CHSATHS Har-
PY30K H NpeKpamieHHs NPHTOKa BellecTBa MJH 3HEPrHH H3BHe. Ta-
KHE napaMeTphl cHCTeMbI BecbMa YAOOHB! AJ15 OIeHKH BHEUIHHX KOM-
NOHEHTOB JaHAladTa (HanpuMep, BOA0eMOB, GHOLEHO30B, IOUB HJH
610reoleHO30B B LEJ0M).

[eonornueckas cpena, UcnuiTbiBasi Bo3AeHCTBHe TeXHocdephi, B
GOJIBIIHHCTBE cJydaeB TepsieT PeaJjbHyl0 BO3MOXKHOCTb BO3BpaTa B
H3HauaabHOe cocrosinue. IlepennaHupoBaHubll penbed, HCKyCCTBeH-
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Hble OTCBINKH, BOJOXPAHH/HNILA U KaHa/bl — 3TH HOBBIE COCTaBJISIO-
[[He cpelbl TaK XKeé NOCTOSIHHBI, KaK €€ ecTecTBeHHble KOMIIOHEHTHI.
Haxe aaurtebHOe HapylleHHe pexuMa N0A3eMHBIX BOA — IpoLecc
caM 1o cebe 06paTuMbiil — cI0CO6CTBYeT NPHOGPETEHHIO reosorude-
CKOH cpejofl cOBePIIEHHO HOBHIX H cTabH/bHbIX KadecTs. Tak, or-
TaWBaHHe MHOTOJIETHEMEP3JbIX NOPOJA B 30HE TENJ0BOro IIOTOKa,
HalpuMep, NoJ rasolnpoBOACOM, NOC/E ero JHKBUAALUHU HE CMEHseT-
Csl KOMIIEHCHDYIOILHUM HAcTylJexnHeM Mmep3aoTel. Tlocie ycTpanenus
BHELIHEro HMCTOYHHKA TelJia TemlepaTypHbil pPeXXUM 3TOH sSueHKH
6uocteps OyLeT COOTBETCTBOBAThb HOBHIM YCJOBUAM OOBOAHEHHS
(npocaaxu, 3ac3epuBanue), peibeda H MOXOBOrO NOKpOBa (COdHD-
JIOK1MS, pa3puiBbl NouB). Uem Josipllie U HHTEHCHBHEE BO3JeHCTBHe,
TeM cepbe3dHee HeoOpaTHMble H3MEHEeHHs.

YcrofiuHBOCTD NPUPOAHON CHCTEMBI C YUETOM ee NOJOXKHTENBHO-
ro 3KO0JIOrHYecKOro NOTeHIMaJ]a — 3TO ee ecTeCTBeHHAas HJH HCKyc-
CTBEHHO M3MEHEHHas CONPOTHBJASEMOCTb 3HEPTHH TexHocdephl (ue-
JIOBEKa ), HaNpaBJIeHHON Ha JIOMKY ee CTPYKTYDbl, COCTOAHHMA H Ka-
4yecTBa. ¥ CTOHUMBOCTL ONpeAensieT Xapakrep M MHTEHCHBHOCTb peak-
LMK cpeldbl Ha TexHOreHHoe BoajeiictBhe. CONpPOTHBISIEMOCTb 3TO-
MY BO3JeHCTBHIO BKJIOYdeT H 3aMiUIIEHHOCTb NOJ3EMHBIX cdep oT
MaCCO3HePronoToka, reuepupyeMoro texuocdepoit. Tenepp ueckosb-
KO KOHKDEeTU3NpyeM 3TO Ollpeje/ieHne, BBeAs 474 yAo06CcTBa ero npak-
THYECKOTO HCIOJb30BaHNUS PAA OrpaHUUEHHH.

Bansinve texHocdepbl Ha reo/OTHYEcKylo cpely Hepeiko Bbipa-
JKaetcs B MEXaHHYeCKHX INpeoOPa30BaHUAX, CYTb KOTOPBIX MOXeT
ObITh NpeACTaBJeHa B BHAE TeOJIOTHMUECKHX, HHXEHEPHO-reoJs0or-
YECKHX M THAPOTe0JIOTHUECKHX IPOLECCOB, 3arpsi3HEHHH OpraHuue-
CKMMH H XHMHYECKHMH BeHiECTBAMH H HaBejeHMH TeodH3HUYECKHX
noJeft. [lociieanne Takxe HAaXOAAT CBOe OTPAaXKeHHE B 3K30rEHHBIX
reoJIorHYecKHX Ipolleccax ¥ H3MEHEHHAX YCJA0BHH  3arpsisHeHHs
noasemubix cdep. C yueTroM 3TOro B KayecTBe KPHUTEPHUEB pPeruo-
HaJbHOH OUEHKH YCTOHUMBOCTH Ie€OJIOrHYecKoil cpejabl K BHELUHEeMY
BO3JeHCTBHIO OblJH B3SIThl CHJla M MacmTabbl 3K30iHHAMHYeCKOH
peaxkuMH cpeabl Ha BHEWIHHH Pasapa)KuTesb KW 3aU[HUiEHHOCTb NO-
3eMHBIX cdep, a UMEHHO TeX UX 3TaXKeH, KOTOpble COAePKAT YHCTHIE
NUTbeBble BOABI, OT IPOHHKHOBEHHA H DACNPOCTPAHEHHUs! 3JIEMEHTOB-
3arpsisHuTesief.

B onpepeneHHd NMOHATHS «YCTOHUHMBOCTb I'e0JOrHUECKOH CPembI»,
IIpHBeJEHHOM BHIIIE, 1Ba MOMEHTa TPefyIoT NoscHeHus. Bo-nepsuix,
YCTORYHBOCTb NPUPOAHOH cucTeMbl He afCOJIOTHA, 4 MOXKET H3Mme-
HATbCA TOj BJHSIHHEM HHIXKEHepPHOH AesiTe/bHOCTH uejoBexka. Panee
HeyCTOHUHBas TEPPHTOPHS MOc/e ONpeAeseHHbIX NMPHPOI00XPAHHBIX
MEPONPHATHI BIOJHE MOXET NepedTH B paspsi YCTOHYHBHX H Ha-
060poT.

CTpouTeascTBO H JI060€ Apyroe OCBOeHHE TeDPHUTOPHH TaK HJIH
HHade BJHSET HA €e YCTOHUHMBOCTb K BHEUWIHHUM BoajeiicTBusiM. Mubi-
MH CJ0BaMH, CaMH 3TH BHEIIHHe BO3aeidcTBUS QOPMHPYIOT YCTOH-
yuBocth T1TC. Ceneonacuble ropHble CKJAOHBI OTHOCATCS K BEcbMa
HEYCTOMYMBLIM CHCTCMaM, HO BMEILATENbCTBO 4EJ0BEKA, BO3BEIEHHe
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CeJIe3aUTHLIX IIJIOTHH CIOCOGCTBYIOT YCTPAHEHHIO V1aBHOH NPHYH-
Hbl NOSBJEHHSI CeJEBLIX NOTOKOB, U TaKWM 00pa3OM 3TH CKJOHBHI
MOryT OBITh NepeBeleHk B pa3psi YCTOHYMBBLIX, XOTS Bce (PaxkTophl
3apOKAeHHs CEJIEBOIO Nipoiecca 34eCb OCTAIOTCA HEU3MEHHBIMHU.

CoBMmeuieHHe aHAJHTHYECKHX KapT, OTPaXKaloUIUX YCTOHYHBOCTb
M XapakTep H3MEHEHHOcTH cpejbl (NJOTHHA, HAampuUMep, sBJAsETCS
HCKYCCTBEHHOH YacTbiO cpejbl), NO3BOJSET MPOBECTH IEPEOleHKY
NPHPOAHOH YCTOHYUBOCTH TepPPHUTOPHHM K BHEIIHEMY BO3AEHCTBHIO C
YU€TOM peaJjibHbIX HHXKEHeDHO-X03sIHCTBEHHBIX MEPONpUATHH No cTa-
OUAM3aUHMH 3K30/IHHAMHYEeCKO/i OOCTAHOBKH, NPHPOIOOXPAHHBIX Mep
HTOA

3aecs Mbl CTalIKHBAeMCsl C TE€M, YTO YEJNOBEK CaM KOHCTPYHpYeT
HYXHble €My yCJaO0BHs, nopbias ycrofuusocts [1TC, racs Heratus-
Hble reo/ordYecKue Nnponeccsb!, T. €. COUHOJOIU3UPYS OKPYKalouiyio
cpeny. 1 B cBsI3u ¢ aThHMm HepeaKH CHTyalHH, KOrAa Nnpd OCBOEHHH
TEPPUTOPHHM HEOOXOAHMa Takas ee NOArOTOBKAa, KOTopas cBsi3aHa
C Cepbe3HOM PEKOHCTPYKuueir penbeda, OocylieHHeM, H3MeHeHHeM
BCeHl 3K30JHHAMHYECKON O0GCTaHOBKH. DTO KacaeTcss B NepBYIO Oue-
peab TOPOACKOroO U NPOMBIIIJIEHHOTO CTPOHUTENbCTBa, peKpeauHy,
CEJbCKO- BOJO- H J€COXO3STHCTBEHHOH JEesITE/NbHOCTH u€/l0BeKa B
apUAHBIX YCJAOBHAX, HA yuacTKax JBHUCalOLIUXCS INECKOB, 60JOT H
TOpPsAHUKOB. TaKHe YYacTKd IO Npejjaraemoii cxeme NONajaioT B
pa3psii HeyCTOWUHBBLIX, XOTd MO CBOEH NpUpoLe OHH AaJjeKo He Ja-
OUNBHEL

Bonotnbie cHCTEMBl JOBOJIBHO YCTOHUMBEL, OCOGEHHO HA OJHIO-
TpodHoil crazuu pasBhrtus. Ho npu NOAroToBKe K CTPOUTENBCTBY
60s0Ta, KaK NpaBuiIo, TUKBUAUPYIOT, M JaHAIIA(T TepsieT CBOH raB-
HbIH, OonpejensiOUlMA €ro Tdn, KOMIOHEHT. [IpuMepoM MOTYT Cay-
XKutb JleHunrpan, Apxanreabck u, B Kakoii-To mepe, Mocksa, Bbl-
CTpO€HHble Ha HEKOrJa 3aGONOuUeHHbIX 3eMJsX.

Takum o6pas3oM, NPy oueHKe yCTOHYUBOCTH TEPPUTOPHUH NPHXO-
JHTCSl yYHUTHIBATD €€ MOJIOXKHUTeJbHbIA WJAH OTPHUATENbHbIH 3KO0J0-
rHYeCKUH I[IOTeHIHAaJd M HeoOXONMMOCTbh (TOYHee, IpenonpeneneH-
HOCTb) CePbe3HOfl MHXKeHepHON pPEeKOHCTPYKIHH, B peayabTaTe KO-
TOPOil MeHsieTCsl THI Jaxawadra.

I1pu onpepeneHnH yeTORYMBOCTH OUEHHMBAIOT THI re0JIOTHYECKOro
CTPOeHHs, MOP(ONOTHIG (3Heprus penbeda, pacyNeHeHHOCTb, Kpy-
TH3Ha CKJIOHOB), re0AHHaMHUYECKYyI0O O6CTAHOBKY, [VIyGHHY M 3allH-
LI€HHOCTb MOA3eMHHX BOJA, a Takxke Apyrue (akTopbl, 0 KOTODLIX
peup waa seune. Ilpu kaprorpadupoBaunu reosoruyeckoil cpexsl
MOCKOBCKOIO peruoHa Mpl OrpaHHYMAHCH TPeMsl TaAKCOHOMHYECKHMH
THNAMH yCTOHYHUBOCTH. BBICOKAsi, CPENHSAS M HMU3Kasg, XOTS YHCIO
rpajiaudid He perJameHTupyercs.

Teppuropur ¢ BHICOKOi cTeNeHbIO yCTOHUYUBOCTH I€0-
JIOTHYECKOH cpeAbl YAOGHL AAS BCEX BUJOB OCBOEHHS, SK30TeHHbIe
reoJioTHYECKHe NPOlEeCChl 3qech MaJ0aKTUBHBI U He KaTacTPOGdHUHHI,
a noj3eMHble BOAb! HaleXXHO 3alUINEHB! OT 3arpsA3HEHUss ¢ MOBeDX-
HOCTH. B pailoHax KPHOAMTO30HBI — 5TO yYaCTKH Da3BUTHS CKaJb-
HBIX MOPOJ OCHOBAHHUS.
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Teppuropun co cpeaneli CcTeNeHbIO YCTOWYUBOCTH
re0JIOrHUeCKOH cpeiH Oojiee pa3HOOGPA3HHL N0 CBOMM INPHPOAHBIM
xapakTepuctukaM. K Hum OTHOcATCS yyacTKH, TpeGyloulue HHXKe-
HepHOH npodunakTuku (3auiutbl). IIpu 3TOM HEO6XOAHMO YYHTH-
BaTb reoJiorMyeckHe Npouecchl, KOTOPHIE HECYyT Yyrpo3y COOPYKeHH-
M HJIH €037al0T OOCTAHOBKY 3KOJIOTHYecKoro auckom¢opra, CHH-
JKeHHA PeKPeauHOHHOTO M 3CTETHYECKOro NoTeHudaJda JaHawmadra,
a TaKxXe NPOAYKTHBHOCTH CEJIbCKO- H JIECOXO3AHCTBEHHBIX 3eMeJb.
Tlogsemuble BOABl 37€Ch 3aliHUIEHbl, XOTS W He Be3je OJ1HHAKOBO.
B Heli nMeloTcsa orpaHHyYeHHble YYacTKH DPa3pHBa CIJIOWIHOCTH BEPX-
Hero BOROYNOPHOro ¢/i6s1. B 30He MHOrosetHeMepasaslXx MNOPOA —
9TO yYaCTKH Pa3BUTHS PBIXJbIX OTJOXKeHHH ¢ yCTOHUHBBIM TemIepa-
TypHbiM pexxumom. OnbiT cTpouTe/bCTBA HA NOAOGHOrO poAa yda-
CTKaxX HaxolJeH AOBOJbHO GOJbIIOH.

Huskasa creneHb yCTOHYHBOCT i reosorn4eckoil cpeabi
OTpejesisieTcss BEePOSITHOCTbIO BO3HHKHOBEHHA KaTacTpo(HuecKHX
reoJIOTHYECKHX TNPOLECCOB, YrPOXKAaIOUIUX XKHU3HH Jiogeit. K reppu-
TOPHAM ¢ 3TOH CTENEHbI0 YCTOHYMBOCTH CPelbl OTHOCATCA ceje- H
JIaBUHOOTIACHBIE Y4YaCTKH, KDYNHbIE ONOJI3HH, YUAaCTKH CBEXHX Kap-
CTOBHIX NIPOBAJIOB, PailOHH Pa3BHTHS OCTPOBHOH Mep3JOTH C He-
YCTOHUHMBHIM TeMNIEDATYDHHIM PEXKHMOM H HaJHuyueM MEpP3JOTHHIX
nepesieTKOB, NyYeHHs,, aKTHBHOrO TepMOKapcra, COMHGJIOKIHM, 30-
HbI COBPeMEHHOro ByJKaHu3Mma. Kpome TOro, K HHM OTHOCATCSH
pafoHbl, rae Nog3eMHble BOAB IVIyGOKHX FOPH3OHTOB He 3aliHUEHDI
OT NPOHHKAIOUIETO H3BHe 3arps3HeHus. IIpu aToM cyujecTByer ona-
CHOCTb YXYAILIEHHS KadecTBa UYHCTHIX NOA3E€MHBIX BOJ, IPHTOAHBLIX
LJisl THTbEBOTO HCMOJb30BaHHA. Ha TakuX TeppUTOPUSX Hellegeco-
06pasHbpl BCé BHAbI NPOMBIILJIEHHO-TOPOACKOTO CTpPOHTE/bCTBA. B
clyyasix oCTpOH HeOOXOAMMOCTH TAaKOTro POja CTPOMTE/bCTBA CJe-
JAyer NPHHATbL CePbe3Hble MePHl MO 3auinTe JiogeHd o1 KaTtacTpodu-
YeCKHX MNPHPOAHBIX MPOLEeccoB, a NPUPOAHOH cpedbl OT HeobpaTtu-
MOTO 3arpsisHeHus rJyO6OKHX TOPH30HTOB.

AnTponorensass H3MeHeHHOCTb TEPPHTOPHH HJII FE€OJOFMYECKOH
cpeiabl [IPOMBILJIEHHO Da3BUTHIX  PETHOHOB  OlleHHBaeTcss IO
ABYOa/N/bHON CHCTEME: H3MEHCHHS He3HauHTeJbHbie H 3HA4HTE/b-
Hoe. Ilpeanonaraercs, uto HeM3MeHEHHBIX Y4acTKOB Ha TaKHX Tep-
pHTOPHAX HeT. B ciydyae HeOGXOZHMOCTH MOXHO BBECTH H TPEThIO
rpajauuio — eCcTeCTBEHHble NIPUPOAHBIE TEPPUTOPHH.

Paiionbl ¢ He3HAYHTeJbHHIM H3MEHEHHEM T[EOJIOTHUECKOH Cpeabl
O1/HYAIOTCs TeM, YTO JJIS 3aliUThl €€ OT TeXHOleHHOro BO3JeHCT-
BUA 3jaech He TpebyeTrcs NPUHATHS CHelHaJbHBIX Mep. Bce komio-
HeHTHI reo/IOTHYeCKON cpeabl 31ech COXPaHEHB!, @ KOHTA30HA OTCYT-
CTBYET WJ/IH BecbMa He3HauuTejbHA.

Bruizeasior aBa NOATHNIA H3MEHEHHOCTH TIeOJIOTHYECKOH Cpejbl.
IMepBuiii cBA3a C y4yaCTKaMmH, TAe ee H3MEHEHHsl BIOJHe OGpaTH-
Mbl. DTO CPaBHHUTEJbHO HEGOJIbLIME TEPPHUTOPHH CEIbLCKOrO CTPOH-
Te/IbCTBA, JIECOX03AHCTBeHHBIE W Caj0BOJYECKHE Y4acTKH, Tae reo-
JIOTHUECKass cpeia pasBuBaeTcs B KBa3HeCTECTBEHHBIX YCJAOBHAX.
Bropoit noaTun xapakTepusyeTcs HeOOGDAaTHMBIMH  H3MEHEHHSAMH
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MHUKpopesbeda, NMOYB H COCTABa INPHIOBEPXHOCTHBIX OTJIOXKEHHH.
ITH u3MeHeHHs MaJio BJMSIOT HA 3BOJIOLHIO TEOJOTHUECKOH cpensl,
OHM XOPOILLO BIHUCAJHUCh B ee CTPYKTYpY, TapMOHHYHO coudeTaloTcs
C TeoJHHaMuUYecKoll cuTyalueli U NPUPOAHBIMH LHKJAMH H BIOJHE
OTBEYaloT X03sHCTBEHHOMY HasHaueHuio Teppuropuu. Kak npaBu-
JIO, TeXHOl'eHHas COCTaBJIAIOLIAS Cpelbl 3/eChb HeJOCTATOUHO 3HEpro-
aKTHBHa.

[Teonornyeckyio cpeay 3HauuTeJbHO H3MEHEHHBIX TeppPHTOPHI
00s13aTe/IbHO HAJ0 3alIHIATh OT SHEPrOaKTHBHON TexHocdepw!. [1pu-
pPOAHBIE KOMIIOHEHTH B 30HE aKTHBHBIX KOHTAKTOB CHCTEMBI «Y4eJjo-
BeK — reoJorHuyeckas cpeia» TpaHc(OPMHPOBAHE, a KOHTa30Ha
YeTKO BBIPaXKE€Ha M Takxke sHeproakTuBHa. M 3pech MOXHO Bblge-
JHTb [Ba NOATHNIA MU3MEHEHHOCTH cPeabl: NePBBIH Xapakrepusyer-
¢ cTabuAn3anMed npolieccOB TeXHOTeHe3a, a BTOPOH — MX Hapa-
CTaHHEM BO BPEMEHH.

Crapble KPyIHbIe BOAOXO3SIiICTBEHHBIE CHCTEMBI, PailOHbI CTAPHIX
TOPHBIX BBIPA6GOTOK M LEHTPHl IOPOACKHUX arjoMmepayHi oTHOCATCH
K MOJATHIY CHJIBHO H3MEHEHHBIX TeppuTopHii. 'eosorudeckue npouec-
¢bl 3Jech NMOAYHHEHBI 3aKOHAM eCTeCTBeHHOH UHKJIHUYHOCTH. ¥CTOH-
yuBo paboTaloniie THAPOTeXHHYecKHe CHCTeMbl M IPOMBILLIeHHbe
KOMILJIEKCh! TaK)Ke CO31al0T A0BOJbHO CTaGH/AbHBIE  3HeprogoH.
3nech Pa3BUBAIOTCS KaK HaBejeHHble, TaK M MPHPOJHbBle (HO H3Me-
HeHHble TexXHocepoil) reojiornueckie Npoueccsl, KOTOpble B paBHOI
Mepe NOAUHHAIOTCS M KJANMATHYECKHM, H TeXHOJOTHYeCKHUM UHK/IaM.

Hapacrawoiue BO BpemMeHd H3MEHEHHS OCOOEHHO YeTKO NPOosB-
JFI0TCS Ha TEPPHUTOPHSX HOBBIX TOPOACKHX KBapTajoB, Ha OCBaH-
BaeMbIX MeCTOPOXIEHHAX, 1o OeperaM BOJOXPaHHIHIL B repBoe
BpeMs NOCJIe X 3alOJIHEHHUS.

PailoHMpoBaHHe TEPPHUTOPHH 1O H3MEHEHHOCTH H YCTOHYHBOCTH
MOXeT pPacleHHBATbCcs KaK HHXXEeHepHO-Te0dKOJOorHuecKoe, TakK Kak
10 CBOEH HaNpaB/eHHOCTH, uepe3 OLEHKY COCTOSHHUS TeoJorHueckoi
Cpeabl, YYUTBIBAeT B KOHEYHOM CyeTe CaMH YCJOBHS XKH3HEeJesATe/b-
HOCTH yesioBeka. THIH3allHs PerdoHa No 3TUM Napamerpam (cocro-
sIHHe H KayecrBO) cpejsl NOMOraeT BBISBHTh THNHYHBIE CHTyaUUH
B CHCTeMe «cpena — BO3JeilCTBHe — peaKilHsi», KOTOpbie 3aTeM MO-
TYT ObITH NPeACTaBJ/eHbl B KayecTBe NPOTHO3HBIX MOAyJeld. ITH Mo-
OYJAH HCNOJB3YIOTCS NPH NJaHUPOBAHHHM MEPONPHATHH MO ynpasJe-
HMIO NIPOLIeCCaMH, NIPOTEKAIOIINMH B TeQ/IoTHYeCKoH cpeae

M. A. TraszoBckas npeasioXuia BBIAEJIHTHL B GHOcepe Tak Ha-
3biBaeMble TeXHOOHOTeMBl, B KOTOPBIX B OJHY CHCTEMY COEIHHHJHCH
HCKYCCTBEHHAs M ecTecTBeHHas cocTaBJdionie JaHamadra. B ka-
KOH-TO CTeNeHH 3TO INOHATHE CXOAHO C TOHATHAMH «IPHPOAHO-TEX-
HUYECKHE CHCTEMbI» HJH «TEXHOTeOCHCTEMHI», HO C 3KOJOTHYEeCKHX
Nno3uuHuil oHO GoJlee eMKOe, TaK KaK 3aTpaTHBaeT He TOJLKO cpepy,
HO H $HOPMBI KHU3HH B Hell.

3Has TUN TEOJOTHYEeCKOH cpeasl M BHj BO3AEHCTBHS, MBI B HTO-
re JOJKHBL NOJYYHTh KOHKPETHBI Tun TexHoGuorembl. Ecin OH He
YAOBJIETBOPAET IJIAHHPYEMBIM, OXKHJAeMbIM YCJAOBHSM, TO HEO06XO-
JHMO TPEAyCMOTPeTh PAJ HHXKEHePHBIX MepOoNpPHATHH N0 yaydlue-
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HHIO 3TOH TexHoOuorembl uan I1TC. B stom ocHOBa M npOrHO3HPO-
BaHHA, M yNpaBJjeHHs NPOLECCAMH Tre0JOrHuecKod cpepbl, ee COCTO-
AHHEM M KauecTBOM.

PaspaboranHtas Kaprorpaduueckas MOge.Ib reoJOrHYeCKOH Cpeabl
MOXeT ObiTb HCIO1b30BaHa AR PErHOHAJbHBIX NPOTHO3HBIX TOCT-
poenuii [1]. OHa oTpakaeT coBpeMeHHOe COCTOSIHHE MPHPOLHOI Cpe-
JAbl M TeXHoc(epbl H COAepKHUT CBejeHHS O BceX TeOJOrHUYeCKHX
nporeccax 3BOJIOLHH H TeXHOreHHOro H3MEeHeHHs 3TOofl cpeibl Ha Onl-
pexesleHHBIH NepHOa BpeMeHH. BMecTe ¢ TeM NPHHATBHIA NPHHIHI
THINOJIOTHYECKOTO DAHOHHDOBAHHSA I'e0JIOTHUECKOH CPeibl KaK 00beK-
Ta TeXHOTe€HHOro BO3JeHCTBHSI M TeXxHocdephbl Kak daxkropa BO3iefl-
CTBHSA NO3BOJfAET BbIAEAATh HJIH KOHCTPYHPOBATb Da3jHuMble MOAY-
Ju! NPHPOIHO-TEXHHUeCKHX (3KOTeXHHuecKHx) cHcTem. IlporHosHoe
KOHCTDYHPOBaHHE TAKHX MOJyJiell MOXKeT OCHOBbIBaTbCcs KaK Ha
aHAJIOTHAX, TAK H Ha KOHIEeNIHAX JeTeDMHHHPOBAHHOH peakuHu
reoJIOTHUECKOH CPeabl NPH KOHKPETHOM BHIe BO3AeHCTBHS Ha Hee.

Hcnonb3oBanre KapT H a3podoroMaTepHasoB NpPOIIILIX JeT OT-
KPbIBaeT LIHPOKHe BO3MOXKHOCTH AJSl NOCTPOEHHS IeHEeTHUeCKHX Lie-
NOYeK TAKHX MOIyJel, KOTODPble NOKAaXyT 3aKOHOMEPHOCTH H3MeHe-
HHS BbiJeJeHHBIX THIIOB IeoJOrHY4ecKoH cpeabl B Xojae peaJH3alHH
NJIaHOB OCBOEHHSA 3€MeJb H COBGPIUEHCTBOBAHHSA TEXHOJIOTHH NPOH3-
BoAcTBa. KyJbvHHanuell TakKuX H3MeHeHHH fAB/seTCS Nepexon Of-
HOrO THIIA FEOJOTHUECKOH cpelbl B Apyro, ¢ HHbIMH CcBOHCTBAaMH H
KauecTBOM. B OCHOBe TaKOro poja NocTPOEHUI JI€KHT NPHHIHI Bbi-
Aede€HHA  JaHIma@THO-reHeTHUeCKHX  PAJA0B,  pa3paboTaHHBIA
C. B. BUKTOpDOBBIM.

PernonaJpHbIfl 1IDOrHO3 ¢ HCNOJAB3OBAHHEM MeTOAa AaHaJOrHi
NPH3BaH OTPA3HThL OOUIYI0O KADTHHY OXKHAA€MbIX H3MEHEHHH NPHPOA-
HOI cpeAbl ¢ YYeTOM IJ1aHOB H NPOEKTOB ee OCBOeHHs H npeobpa3o-
BaHHs. [lepe1 HHXKeHepPHO-TEOJOTHUECKHMH CayK6aMH ropoga H 00-
JIaCTH, NJAHUPYIOUWIMMH OPraHaMH H OpraHaMH ylpaBJeHHs HEpOa-
HbIM XO03AHCTBOM DerHoHa, KaK NPaBHJ/O, CTOAT ABe KapAHHAaJbHbHe
3a]auH, NpeallleCTBYIOUIle 3TAlly CTPOHTENbCTBA: 1) rae pa3MecTHTb
06beKT (OT TOPOACKHX KBapTaJ/JoB [0 CaAOBBIX YUacTKOB) C HaH-
MeHbIIYM yiurepboM AJs cpeabl H B ONTHMaJbHbiX NPHPOAHBIX yC-
JIOBHSIX; 2) KaKyI0 DPeakuHIO cpPeinl cjieiyeT 0XKHIATb Ha KOHKpeT-
HOM yuacTKe IIDH DeasH3anHu NJAaHa er0 OCBOGHHA.

Ha npaxTuxe 3asBKH Ha BPeMeHHOM NPOTHO3 PAa3BMTHS TOTO HJIK
HHOTO Te0JOrHyecKoro npouecca KpaiHe peakH. IIpoeKTHpOBIUIHKOB
npexae BCEro HHTepecyer HaJ/JHuHe HJH OTCYTCTBHE KOHKPETHOro
npouecca B 30HE CTPOUTEJbCTBA HJIM BEPOSTHOCTb (pPHCK) ero mpo-
aBaeHus 3ech. IIpu 3TOM pHCK npuHHMaercss MMH Kak (akr HaJjH-
4Hs IIPOrHO3HUPYEMOro npoiecca.

B npakTHKe HauwlHX pabOT NO cneuxadbHOMY Kaprorpaduposa-
HHIO TE@PPHTOPHH MOCKOBCKOrO peruoHa 3TH BONPOCHl BapbHPOBa-
JINCb, KOHKPETH3HPOBAJHUCh, ACHOJHAANCE AETAJSMH, HO IO CBOEMY

1 TepM}IH «MOAYJb» TOYHee OTpa)KaeT CMBICJA BLIACIAEMOro NPOCTPAHCTBEH-
HOTO O6’beKTa, yeM GoJiee NPUBBLIYHOE [JIs1 T€OJIOTOB NMOHATHE «ydacCTOK»,
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of1IeMy CMBICTY OCTaBaJHCh TeMU Xe. B KOHeuHOM cueTe 3TO ¥ Ofl-
pefequio Kak croco0 COCTaBJEHHS, TAK M COJepiKaHHe IPOTHO30B.

I1porHo3Hble NOCTPOECHHSI M3MEHeHHH TeO0JOrHuYecKoi cpeianl oc-
HOBBIB2IOTCSl Ha HHQOPMALHK O THNAX €e CTPOeHHs, AONOJHEHHOH
OIIEHKAMHK YCTOHYHBOCTH KaxJOr0 M3 BBHIAETEHHHX THUIOB CTPOEHHSA
16 OTHOLUEHHIO K HHXKEHEPHO-XO3HUCTBEHHOMY BO3AEHCTBHIO M CTe-
MeHH TeXHOreHHOH H3MeHeHHOCTH. Jlerenpa Takoll NPOTHO3HON Kap-
TH NpejcTaB/sieT co00H MaTpHlly, KOJOHKH KOTOPOH cojep¥Kar cBe-
JIeHUA O THUMAxX CTPOEHHSI TeOJIOTHYECKOH Cpejbl, a CTPOYKH — O BH-
Jax TeXHOreHHOro BosjeiicTBufl. Ha nonsix nepeceyenusi NpUBOAHKT-
Cfl XapaKTEPHCTHKA OXKHAAEMOU PEaKIMH Te0JIOTHUECKOH cpelnl HJH
PAa napareHeTHYeCKH CBSI3AHHLIX TeOJIOTHYECKHX TPOLLECCOB €e H3-
MeHeHHs. DTOT NPHHIKHA MOCTPOEHHUS NPOTHO3HBIX KapT fpolles an-
pofanuio 1pu KaprorpadupoBaHUH HHIKEHepPHO-T€OJNOTHUECKHX YC-
JnoBuit MockoBcKOTo pernoHa, TanHaXCKOTO NMPOMBILLJIEHHOTO y3J/a H
IHHAMHYHO MeHsomlefics 0BCTAaHOBKH OCTPoBOB JenabThl CeBepHof
JIBHHLI.

Wpea cosgaunust nporHOIHBIX HJIK NPOTHO3HO-CJAEACTBEHHBIX Mart-
pull He HoBa. Ente B Hauane 1970-x rr. B TpyAax ['eosoruueckoit
cnyx6u CHIA Geia ony6aukoBaHa pabora JI. Jleonoabaa c coas-
TOpaMH, B KOTOPOI paccMaTpuBaJuCh NPHMEDPH NPAKTHYECKOTO HC-
N0Nb30BaHHSI MAaTPHIL THMa «Cpeja — BO3/efCTBHEe — PeaKUua».
Ilpencrapasitor Takke uHTepec crynenyatnie matpulnt Jlx. Copen-
€a W CJI0KHbIe MAaTPHULL MEKKOMIIOHEHTHHIX cBA3eH, NpeaNokeHHHe
KaHaJACKHMH HCCJAEf0BaTENsIMHU.

Mur ucnosb3oBasn Gosiee MpOCThie [IPOTHO3HBIE MaTpHIBI, B OC-
HOBe KOTOPHIX Jex<at OuHapHue (YyHKIHOHaJbHbE 3aBHCHMOCTH.
Ha naw B3raspx, oHu HauGosee yROOHBI Ansa oToGpa)keHus (pakTo-
pOB-apryMeHTOB ({YCJOBHSI M Harpyska) Ha CHenuajbHHIX KapTax.
IlpuHunns nono6GHOro poxa OoTOOpaKeHHA JeTajNbHO pasoGpaHbl B
KapTtorpaduu W UIHPOKO HCMO/Ib3YIOTCH, B YACTHOCTH IIPH TE€OJMHA-
MHYECKOM HWJH JMaHAWAaPTHO-uHANKAaUHOHHOM KapTHPOBaHUH.

IlporHosnas kapra Jerko TpaHcdopMmupyercs B Kaprorpaduue-
CKYI0 MOJeNb peKOMCeHAaTedbHOro nnaaHa. Ilasi 310ro HeoO6x0AMMO
JHUIIL U3MEHHUTL COfepiKaHue suefiKH repeceueHHst H BMeCTO Hepeu-
HS1 1l XapaKTePUCTHKH NMPOTHO3UPYEMHX H3MeHEHHH 1aTh PEeKOMEH-
JaUud TI0 YripaBJeHHIO 1IPOLeCCaMH U3MEHeHHH, MHMKEHEpHO! noi-
FOTOBKE H 3allHTe TePPUTOPHHU, OXPaHE HeAD HIAH BOCCTAHOBJICHHUIO HA -
PYIIEHHBIX 3e€Melb.

Kaprorpaduyeckas mozens reosorH4eckol cpeib! — JHllbL OJHH
43 371eMEHTOB CJOXKHOH MH(OPMAUMOHHON CHCTeMb! NMOAYUEHHS, Xpa-
HeHusA, 06pabOTKH W mnpejcTaBiaeHus HHbopmamud. B 3ty cucremy
BKJIOUEH COBPEMEHHBIA 3/J€KTPOHHO-BBIUHCAUTEAbHBIH KOMILJIEKC,
MO3BOJIAIOL{KMA BBECTH MPOTHO3HYIO MATPHLY B MAllHHHYIO HaMSTb.
B stom cayuae morpebutens HHPOpMAIUM MOXKET caM B JHAJOTO-
BOM pexKlMe, 3alaB B KauyecTBe YCJOBUS BHIOpPaHHbIE BHJbB! TEXHO-
FeHHOTO BO3JEHCTBHsSt M THIBI TOABEpPraeMoil BO3AeHCTBUIO CPeaHl,
TIONYYHThL Ha 3KpaHe JMCIJesi OTBET, paCKpLIBAIOUIHHA XapaKrep pe-
AKIHH CPeABl M cojepKaliuii PeKOMEHAAU My [0 MPeAOTBpalieHHIO
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NOCAEACTBHA HeraTHBHBIX T'e0JIOTHYECKHX NpOoIeccoB wiHn 6opbbe ¢
HHMH, & TaKxKe NO 3aUlHTe NOA3EMHHX cdep OT 3arps3HeHHs C 1O0-
BEPXHOCTH.

MauinuHbBIH croco6 3amicH MPOrHO3HOH HHGMOPMAIHU NO3BOJASET
NMpaKTHUECKH HEOTPaHHUEHHO COBEpIIeHCTBOBATH U AeTaJH3HPOBATH
NPOrHO3HYI0 MATPHYHYIO MOJEJb [0 Mepe MOCTYAJeHHs HOBOH MH-
dopmMannu Wi B XOAe DPa3BHUTHSI TEOPETHUECKHX MNpeACTaBJACHHI
O TreOJOTHYECKHX MpOIeccax, MeXaHHu3Me WX NpOTeKawisi U (hakTo-
pax 3apOoxJAeHUs.

[TepBble, HauGOMee cxeMaTHYHbie, MPOTrHO3HLIE MOZLYJ/IH, OCHOBaH~
Hble 11a anpHOPHBIX, @ TOUHEee, ANOCTEPHOPHBIX H TeOPETHYECKHX
3HaHHUNX, BO MHOIOM KOHIENTyaJbHh. B janbHeliineM, MO Mepe
YCJA0XHEHHS MOJETH YBEJHUUBAIOTCS PSAALI aHAJIOrOB ¢ XOPOIIO H3Y-
YeHHOIl peaKuHell CHCTeMBI «BHJ BO3ACHCTBHS — THN CPejbI».

Turb cTPOEHHS re0JOrHYeCKOH cpeabl U BHABI TEXHOT€HHOrO BO3-
JefCTBHS Ha PEruOHaJbHOM YpOBHe KapTHPOBaHHSI Tpe6yIoT onpe-
JeJEeHHOH reHepa/u3aiuy, 4yroOH He Neperpysurh MPOTHO3HHE HJIH
peKOoMeHaTebHble KapThl CJAMIIKOM MEJKHMH KOHTYpaMH, 3aTpyn-
HAIOUWIMMH BOCHDUSITHE CHTyanHu B peaoMm. Ho ¢ nepexojom Ha ma-
WIHHHBE CpeJCTBAa XpPaHeHHs W NnpeoOpa3oBaHHUs HHPOPMAUHH MBE
JIerKO MOXeM NpPaKTHYeCKH Mi00yi0 Auyefiky Matpuun (taba. 7), Ko-
TOPYI0 MOXKHO KJaCCH(pHUHUPOBATh KaK MPOTHO3HYI0 MATPHLy Iep-
Boro ypoBHs geranusaiuu (ITM-1), npeacraButh B Bume HOBOH, 60-
Jee JpOOHOH Marpuilbi, B KOTODOIii. 10 BEpPTHKaJAbHOHN 1IKaje BHJe-
JSIOTCSL TOJTHIIBI TE0/JOrHYecKOH cpeibl, a MO TOpU3OHTaJbLHOH —
NOJABHAL BO3geHcTBHs (cM. taba. 7B). Tak MM nOJMyydM NpPOTHO3-
HYI0 MaTPHIY BTOpPOro ypoBHst Aeranusanun (I[TM-II).

Touno tak xke siuefiky [IM-11 MOXHO npeACTaBHTL B BHJEe HOBOH
MaTpHUBl, B KOTOPOH MOITHNB CPeABl APOGSTCS C elile GOJbIUed Ae-
TaJbHOCTBIO Ha MOpGOJOTHUecKHe THNB HJAM THNM Janmiadra, a
MOABHAB BO3AeHCTBHS — Ha 30HL NPSIMOrO H OMNOCPEACTBOBAHHOTC
BJAMSIHUSL Ha cpely. Buaumo, AeraqauzauuMss H  3JeMeHTaPU3ANUSg
NPOrHO3HHX MaTpHL, MOrJAH OBl MPOJ0JXKAThCH A0 OECKOHEUHOCTH,
HO NpakKTHka yGeJHTEeNbHO TNOKaszaga, yTO TPeXyPOBEHHast AeTajb-
HOCTb BIIOJIHE JOCTaTOYHZ AJSl yAOBJETBODeHHst MOTpe6GHOCTel pe-
THOHAJIbHOrO NPOTrHO3HPOBAHHSI.

[TorpeGurent uHdopmauuu, paGoTalouiuii B AHAJOIOBOM peXH-
Me ¢ OBM, cTaBUT CBOH YCJOBHS M NOJyYaer Ha 3KpaHe MPOTHO3
WM DeKOMEHJalHuH, WIH TO H Apyroe Bmecre. [las TOro, uyTOOBE
BOMJIOTHTb [POTHO3Hble CHTYalHOHHBle MOCTPOEHHA B MNPOCTPAHCT-
BeHHble 00pashbl, HeOOXOAMMO BBecTH B namsrs IBM u kaprty TH-
OB TeoJiorHueckKOll cpeanl perwona. Jlas MockoBckoit o6aacTix
MO3KHO MCHOJb30BATH CHCTEMY IHKCeJ, pa3paboTraHHYI0 AJAf MOCTO-
STHHO AeficTBYIOUEeH MOJe/IH reOJOTHUCCKOI Cpesbl 3TOi TeppUTOPHH.
Ona paccunuTaHa Ha KBaJpaThl CO CTOPOHaMH 4 KM (perdOHaJ/ibHbIE
ypoBseHb), 1 kM (JOKaJbHHI ypoBeHb) u 0,25 KM (merasbublii ypo-
BEHB).

KoaupoBka HpPOTHO3HON MaTpUllM, 3aMeHa CJI0B UHGPOBOfL
OYKBEHHOH CHMBOJIMKOH, 3HAYHTEIbHO MOBHIIAET HHHOPMATHBHYIO
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l'lpmvlepu 3an0/MHEHHA HPOTHO3HBHIX MATPHI

A TlepBHil ypoBeHb neTa/u3alud (perHoHalbHHI)

Tabanuga 7

TIporHo3usie usMeHeHus

Tam crpoe- TeoaoruuecKont cpeint
Hug reogao- T TC
rH4ecKof un I1 Hosble nponeces, aKTHBU3auUS TMoxapaesyie MPAPOLHBIX
cpern nPHPOARBIX NPOUECCOB npoueccos
11 Topaono6w- 3arpsasnenne  nonsemuo | CHuxedne ypoBHS TpyH-
BalOMIKH ro NpOCTPAHCTBA, NepeMe-| TOBHX BOJ; OcyLieHHe 60-

HmieHHe NopoJ (TeXHoreH-
Hag JeHyfauusd, aKKyMmy-
JAUMSA), TeXHOTEHHAs
cydpdosnsd, ocumu, OmoJ3
HH TIO0 60OpTaM Kapbepos,
aKTHBH3aUHS  NPOLECCOB
BbIBETPHBAHHA

b Bropofi ypoBesb jerann3alui (J0OKaJbHbLH)

JOT  (Ha rpaHule ¢ Trop-
HOIt BHIpabOTKOIt)

MoxTHn TTporHo3nble M3MEHEHUS TeONOrHYeCcKON cpelbl

CTPOCHUA

ry‘;ﬁé’é‘:‘m Moxrun NTC Hosuie npoueccsl axTHBU3AUUS Monapaenne MPHUPOLHEX

1 oneccon
Cpensi NPHPOTHHIX NPOLL npoueccos

11, Topdonobuiua | [lepememenne Topda, Jlukpupanus 60J40T
pa3peBaHHe TOpda H NEC-| MaJHX peK, 3aMeHa HX
Ka, eBTPOGHKAUu O03ep,| KaHaJaMH-KaHaBAMH, pas-
00pa30oBaHHe HOBHIX BOJAO | BUTHe Top(dsaHOH#  coau-
€MOB, ONJAKBAHHE NO TOP-| hAlOKUKH

by

B Tperuii ypoBenb feTa/u3alui (J1eTajbHb)

Tporxosusie uavenennd

reojornyecxkoft cpean

Tun
nanamagTa Baement NTC | Hopye npouecch, axTUBA3ALUS Moxasaekie MPUPOAKEIX
NPIPOIAHBIX MPOLECCOB npoueccon
15,6 Y4acTox j0- PasseBanue Topda, ocy-| [lepeysiaxueHne u myye-
Brriu lleHHe, JIOKaJbHOe 3a | HHe, pa3BuTHe TOPdAHOK
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npocTpascrsa (IO OCYyIIH-
TeJbHLIM  KaHaBaM), eB
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HOBble @Yark 3aboJauuBa
HHS

coNudAIOKLHE, JHKBHA-
UHS mpoueccoB 3abosauu-
BaHuf, IOYBbl H PacTH-
TeALHOCTI



€MKOCTb NMPHHSITON CHCTEMB, HO 3aTPyJHseT BOCApUATHe HHpopMa-
UHH. DTOT HEAOCTATOK JIETKO YCTPaHHTb, €CJH HCNO0J1b30BaTh NpO-
rpaMMBl JeKOJHPOBaHUS CHMBOJHKH M BOCHPOH3BENEHHS Ha 3KpaHe
H B pacneyaTkax 0OLIYHOTO TEKCTa.

Brlllle Mbl OnupaAuCh Ha ONBIT NMPOTHO3HPOBaHuA B CpexpHeil mo-
aoce esponefickoil uactu CCCP, B npenenax MockoBCKOro perno-
Ha. B paifioHax pa3BUTHS MHOTOJIeTHEMEep3JIbIX NMOpPok  cnenHduKa
CHTYaIlHOHHOTO NPOTHO3HPOBaHHY BO MHOI'OM CBsi3aka C TeM, 4TO
BCS TaKas TEPPUTOPHS MOXKeT KJjaccHduimupoBathcs Kak HeyCTOM-
UHBas N0 OTHOUIEHHIO K UHMKEHEepHO-XO3siCTBEHHOMY BO3XeHCTBHIO.

MHoroJ/ieTHeMep3Jble HOPOJAL PacnpoCTpPaHeHHl Ha OrPOMHOM
tepputopuu. Okoao 47 Y% nJoliadn Halliel cTPAaHBl BXOAHT B COCTaB
KPHOJIHTO30HK, ry6uHa KoTopoll pocturaer 1 km. HauGosee ceps-
€3Hble W3MEHEHHs] re0JuHaMuueckoll 0OCTAHOBKH NMPH CTPOUTE/BCT-
Beé B CE€BEPHHIX palioHax cBfA3aHb C HapyllleHHeM TenJjoBoro Ha.jau-
ca. TNocJaencrBus 3THX HapyllleHuit HepeAkO HeoGpaTumbl. [Ipu Ha-
pylIeHUH MOJOKHTEeJLHOrO TenJoBoro 6ajaHca aKTHBH3HPYIOTCHA Ta-
KHe npoiecchl KaK npoTanBaHue H NpOcefaHHe, TePMOKapPCT, TEPMO-
spo3ust u coaudaokiuug. [Ipn HapylieHdH OTPHUATEALHOrO TENJI0-
BOoro GaJ/laHCa aKTHBH3HPYIOTCH NyHEHHE W PaCTPECKUBaHHe TOPHBIX
nopoJ, HajaefooOpa3oBaHue. MOXKHO NMPUBECTH HEMAJO HPUMEPOB
pedopMauuu W paspyllieHduss CTPOEHHHA NMPH caMblX HE3HAWHTEIbHBIX
OTCTYNJICHHAX OT NPHHATOH TEXHOJOTUH CTPOUTENLCTBA B KpHO.TIi-
to3oHe. Tak, nmocTpoeHHwulit B 1950-x rr. B noc. Uyasman (JAkyTus)
OLITOBOH KOMIIJIEKC H3-32 HEAOCTaTOYHON M3OJSUHH OT nOopojy OcC-
HOBaHHS uepe3 HENPOJOAKHTENbHOE BPeMsi MocJe BBOJa B 3KChAy-
aTayuoo Obla AehOpMHPOBAH U uacTuyHo paspyuied. Eume Ooaee
cepbe3Hble MOCAEACTBUSA HapYILIEeHHs TEXHOJNOTHH YKJAaAKH TPyO H
HX H30JAIUA HalJIOAaNuCh Ha JHHUAX CEBEPHHIX Ta30npOBOAOB,
TZe NpoIecCh TEPMOKapcra NPHBOLHJAK K gedopManusM, a HHOrAA
H paspeiBaM Tpy6. CXOAHBle cayuyauw OTMedaqnch Ha Aunscke.

B Takux cay4yasx PerdoHaJibHBII NMPOrHO3 peakuuu TeoJoruue-
CKOJI cpenapl Ha BO3BeleHHE HHIXKEHEPHBIX COOpYXKeHuli npuobpera-
€T 0cO0YyI0 OCTPOTYy W aKtyaJbHocTh. [IpuHuunm npoTrHO3MpOBaHUS

NOCTOSHEH, MEHSIeTCs JHIlb PsJ KPHTEepHeB NPOTHO3UPOBAHHS, HX
HepapXxus u HHCJIO.

[IpH piuTenbHOM OCBOEHHHM TEPPUTOPHH CHHIXKEHHE KavecTBa
NPOTHO3HPOBAHHA HEPENKO CBA32HO C HEyYTEeHHBIMH TpYAHOMpen-
CKa3yeMhIMH HapyUIeHHSIMH eCTECTBEHHOro cOCTOAHHA cpensl (mor-
peOeHHble CBaJKH, OTBajbl MOpOA, OpOIIEHHbIE KOMMYHHKAauH).
ITpumepom moxker cayxurtb Mkiinuckuii ononsenn B ITogMOCKOBbE,
KOTOPLIH 3a8XBaTHJ TPYHTHl CTapbelX OTBAaJj0B npumepHo 50-jerHeit
JaBHOCTH.

Boo6iite pernoHanbHbIA NMPOTHO3 MpexkIe BCETrO yKasbiBaer Ha
DHCK CTPOHTeJILCTBA, KOHKPETH3HPYET €ro U COCPEJOTOHHBAET BHHU-
MaHHe NPOEKTHPOBILIHKOB Ha BNOJIHE OHpefeJeHHBbIX Te0JOTHHECKHX
npoueccax. DTH NMPOTHO3bl HE AOJKHB OTPAHHYUBATLCH €CTECTBEH-
HOH yCTOHYHBOCTLIO TEPPHTOPHH, a YYHTBHIBAThL TaKKe Te H3MeHe-
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HHSA, KOTOPble BH3BaeT J106asi, Aaxe HeyYTeHHash AEATeNbHOCTh de-
JIoBeKa.

Bosspamascey ¥k MKUIMHCKOMY OM0/13HIO, OTMETHM, UTO MPUYHHOM
ero cran Heboabnioll BojoeMm. [Ipeamoaaranocs, uro QuabTpa-
IHs BOJ M3 HErO M MX Pa3rpy3ka B PeKy He BbLI3OBYT ONaCHOrO Ha-
PYlLIeHHSI YCTOHYHBOCTHM CKJIOHOB [OJIMHBI, BP€3aHHOA B IecuyaHbie
YeTBEPTHUHBle OT/OXKeHHdA. [Ipu 3TOoM Ocrancs HeyuTeHHmM (akxr
HEKOTAa NPOoBeJeHHOTO c6poca BCKPHIIHBIX TIHHHCTLIX NOPOA ¢ GJIH-
Kafmero (yxe He geficrByoniero) kapbepa. MIMeHHO oHM u CTa/lH
SKPAHOM, KOTOPHH 3aTPYAHUI pa3rpy3ky (PUALTPYIOLLIHXCSA BOJ, CO3-
JaBUIUX THAPOAHMHAMHYECKHH Hamop Ha HETO M HapyIIHBIIMX paB-
HoBecHe MaccuBa. B pe3yabTaTe 3KpaH CIMHHCTHX nopoj ObL1 pas-
pylleH, NPOH3OUIIO AOBOJALHO KPYNHOe ONOJ3HEBOE CMelleHHe H
O0JHK CKJIOHZ M3MEHHUJICSH.

Uepes He6OMbLION NPOMEXKYTOK BPEMEHH CXOAHOE SIBJEHHE MOXK-
Ho 6uyo Habmopars B6AK3u [IMuTpoBa. [IpuMepHo B TO Ke BpeMs
Hamu 6b1 o6cae0BaH cBeXHH OTOJM3€Hb MOJ CTagHoHOM Bo Bua-
JHMHpe, Toe YTeUKH BOJbl M3 KOMMYHHKalHi BHI3Badu BeCcbMa I10-
XOXHE CMEILeHHS TPYHTOB OTCHIKH, MEepeKPHBUINX CKJIOH JAOJAHHLI
HeBONMBIIOH pPeKH.

Bce 311 y4acTKu Ha CyU{eCTBYIOWHX KapTax He OBUIH BHIeNeHH
KaK ONOJi3HeOnacHble, NOCKOALKY paublle ONOM3HEBHX NPOABAEHUH
3jech He HaOJI0Ja/M0Ch N N0 XapakKTepy €CTeCTBEHHBIX reoJsoruye-
CKHX YCJOBHA TEPPHUTODHH OHH He OBLLIH ONON3HEONACHHIMH.

Buinre paccMOTpEHB! CHTY2UHM, YUHTHIBaIOlHE yIpo3y, KOTOPYIO
HECYT reojOoTHYeCKHe IIPOLECCH HJH TeolorHueckas cpeaa oObeK-
TaM texHoctheps. Ho npu uHKeHepHO-re03KOJOTHYECKOM TPOTHO-
3HPOBAHHU HE MEHEee Ba)KHH M Te YYaCTKH, The AesATeNbHOCTb 4elo-
BeKa 4peBaTa HEraTHBHHIMH H3MEHEHHSIMH CaMOf TeOJOTHUECKOH
cpenbl. B 3ToM ciyuae mpexJe BCETO OLEHHBAIOTCH 3allHIEHHOCTD
noa3eMHHX cdep OT NPOHHKHOBEHHS 3arps3HeHHs ¢ IOBEpXHOCTH,
3PO3HOHHAs YCTOHUMBOCThL NOUB H TPYHTOB, npoueccsl 3a6osaurBa-
HHA W ApYyTHe NoKaszaTeld COCTOSHMS Cpejbl, CBf3aHHHeE C ee Ja-
GUALHOCTBIO M peakyHeld Ha TeXHOTEHHOe Bo3jelicTBHe.

[TporHoz TecHO cBsizaH ¢ npobJemofl ynpaBleHHs [poLeCcCaMu
reosiorudyeckoit cpenrt. IIpu 3ToM TexHHdYeckas CTOpOHa Bolpoca
YNpaB/eHUs TAKUMH NPOLECcCaMH BHXOAMUT 32 pAaMKH TeOJIOTHH.
BMecTe ¢ TeM caM peruoHaJbHBIL MPOTHO3 CJAYKHUT TOH HHPOpMa-
HHOHHOI 6a30i, KOTOpas JIeKHT B OCHOBE BCeX [12HOB M IIPOEKTOB
{IPUPOJNOOXPAHHAIX MEPONPHUATHH 110 MHIKEHEPHOH 3al[UTe €€ HaHMe-
nee yCTOHYMBHX KOMNOHeHTOB. OIHOBPEeMEHHO OH YUHTHIBAETCH H
TIPH [VIaHHPOBAHHM HHXKEHEPHOH NMOATOTOBKH TEPPHTOPUH H 3aILH-
T coopyxeHuil. [To cyTH nporHos — nepBasi cTagus yrpaBJeHHs
COCTOSIHHEM Cpejbl, CTalus NPUHATHSA pelneHuil, 1o HauboMee BaXK-
Hasa CTafusd, TaK KaK HMEHHO OT Hee 33BHCAT H pe3yJbTaTHBHOCTD,
¥ IKOHOMHUECKass OGOCHOBAHHOCTL TMOCJAEAYIOLIEro TeXHHUECKOro
BMellaTeAbCTBA B MPHPOAHble IIPONECCH TEPPUTOPHH C LEABIO pe-
ryJHPOBaHHs B3aHMOOTHOUIEHHS 3/JeMeHTOB TexHocdepbr H MDUDOA-
HOH Cpenbl.
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Faasa 2

MOCKOBCKHHA PEICHOH —
3KCNEPHUMEHTAJIbHO-NPOU3BOACTBEHHbBIA MOJIUTOH
HH)KEHEPHO-TEO9KOJIOTHYECKHUX HCCJENOBAHHUN

2.1. XAPAKTEPUCTHKA TEOQJIOTHYECKOHA CPEJDbI
MpuponHbie 0coGEHHOCTH

MockoBckHii pernoH paccmarpuBaeTcss HaMH B aIMHHHCTPATHB-
HBIX rpaHHiax MOCKOBCKOH 06/acTu, KOTOpas 3aHHMAaeT TEeppUTO-
puio B 47 THC. KM?, pacnosoxeHHylo B ueHtpe BocrouHo-Esponeii-
cKkoil, uau Pycckoil, paBHuHB, Ha Mexaypeube Oxu u Boaru.

CoBpeMeHHBIH peabed peruoHa chopMupoBaJjcs B npouecce MHO-
TOKpaTHLIX OJelJeHeHHH M nocienywolux GJIOBHANbBHLIX  SABJEHHH
BpeMeH AerpajaliiH JeAHHKOB. JTH r/joGajbHble KJIHMATHUECKHC
ILHKJ/IbI, BEPOSITHO, CBA3AHBI C KPYNHBIMH TEKTOHHYECKHMU MOJBHIK-
KaMH (OMyCKaHHs — BO3ILIM@HHS) 3eMHOH KOpBI C HX PHTMHUHOHR
CMeHOl MEePHOJOB HAKONJEHHs W pa3MbIBa aKKYMYJIATHBHBIX OTJIO-
KeHUl.

B ¢u3uko-reorpaduyeckoM OTHOILIEHHH TEPPUTOPUS AEJNHTCA Ha
17 pafioHoB, 3aMeTHO pasfHyaoLUHxcad penbedoM, MOYBEHHBIM H
pacTHTeJbHHIM MOKPOBOM (pHc. 9, Taba. 8).

PernoH orauuaercsa ROBOJBLHO [YCTOH pedyHO#l CeTbi0 H OOHIH-
em ozep. Bce peku IloamockoBbsi npuHangnexar K Gaccefinam Oku
u Boarun. Camu 3TH ABe KpynHefiline peKH eBpPONEHCKOH d4acTH
CCCP cBsasannl  cBOeOOpasHoil rupporpaduueckod ocbio p. Mo-
CKBa — KanaJs uM. MockBH, npope3alouieii ¢ ceBepa Ha 10T BCIO Tep-
puTopuio MOCKOBCKO# 06sacTi. Beero 3jech HacUMThIBaercs OKOJO:
2 Thic. peK, ofbulell npoTsKeHHOCTbIO mouTH 10 Thic. KM. M3 Hux
900 pex nuraer p. MockBy, 700 — KnssbMy u Boary, ocranbHble
Bnajawor B Oky.

Boara aumb KacaeTcs CeBEepHBIX TpaHHI DerdoHa, HO MHOTHe
ero peku — JloOn, Jlama, Cecrpa, SIxpoma, [Jdy6Ha u aAp. — siBAs-
IOTCSl €e NPHTOKAMH.

Ha nporsizxkenun 176 xm Teuer Ha 1ore IlogmockoBbs Oka, npu-
HuMas Boaw p. Mockshl, Ilporesl, Hapw, Jlonacuu, Kamupku, LlHb,
Mptt (neBole nputoku), Cuuuru, Cmenssl, Ocerpa (upaBbie npuUTO-
ku). CeBepHee MocCKBbBI, H3ru6asicb K BOCTOKY, TeueT KuassbMma, no-
noJHssAch Bofgamu Yu, Bopu u [llepunr.

KpynHuas nonuHa OKku yHac/enoBaJa ApeBHEUETBEPTHUHHI Bpesx
npa-OkH, AHO KOTOPOro Ha 20—30, a MectaMu 1 Ha 50 M HHXKe COB-
peMeHHOTO Bpe3a peKH. JlonmHa acHMMeTpHUYHA, ee IIMPHHA NOCTH-
raer 6 kM, a rayOHHa Bpe3aHus — 60 M.

Jlpyras kpynHas BOaHas aprepus peruoHa, p. Mocksa, Oeper
CBOe HauaJo Ha 3anaje obJaacTu u, npoiiasa no Heill b02 KM, Bnazaer
B Oky, BOau3u KosnomHsl. OHa npuHHMaeT B cefsi MHOMXKECTBO peK
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Puc 9 Pusuxko reorpaduyeckne paiionsl MOCKOBCKOro pertoa

I, — TIpuBO/KCKan HH3MepHOCTb [; — JloTOmMHCkas paBuuna [; — Sxpomcxo JyGuuncxas
paBHUHA Il — Moxa#ticko BosokoslaMcxas BO3BLIIIEHHOCTH Iy — Knacko JAMHTpOBCKAR
BO3BBIIEHHOCTh (rpapga) [[; — Bepeficko 3BeHHropofcKkas paBHUHA I1l, — Tennocranckas
po3Buimennoctb [/f, — UexoBckan paBuuHa [[l;— Tloponbexo KosoMeHCeKOe oOnone [l =
TIpHOKCKHe Teppach IV, — TIpHKNASLMHHCKAR pPaBHUHA 1V, — lloavockosuast pasHuua

IV; — EropbeBckan pasuuna [V, — llatypexko PagoBuuxas  pasdurta [V — JleaHuoBckas
no#iMa, V — 3apa#ickaa Bosprennoctbh VI-— CepeGpano IIpyickast BO3BBIUIEHHOCTL [—
4 — NOBepXHOCTH ¢ PAa3NHYHLIMM a6COMIOTHBIMH OTMeTKaMu (J — g0 150 M 2 — 150—200 ™

3—200—250 M 4 — cBbime 250 M) 5—8 —rpaHdnm (5 — GH3IHKO reorpadHyecKUX NPOBHH

HHE 6 — bH3UKo reorpaduveckux pakonoB 7 — MOCKOBCKOTO oJefeHeHHss 8 — panHesa1inai

¢Koro (KaJHHHHCKOTO) OjleleHeHHS)

¥ pyubeB, HauGoJee KpynHule U3 KOTOPHX — pekd MHoun, Mckona,
Pysa, Hcrpa, Cxonusi, Slysa, [Texopka, I'keaka, Hepckas (meBhe
npuroku), Komua, Tlaxpa, CeBepka u KosoMenka (npaBble mpHro-
KH)

Ot naaBHLIX B CBOEM TCUEHHH, JMUIEHHMX KDYTHX H3rHOOB pek
TlogMOcKoBbs, 3aMeTHO oTanuaeTcss OceTp ¢ XapakTepPHEIMH Kpy-
THIMH H3THOAMH pyc/a, 00pa3yOLUMH KPyNHble MeaHJphl AHaMeT-
pom a0 3 kv IHupuna BpesanHoro ua ray6uny 40-—50 M 10KHOrO
oTpe3Ka AOMMHH JocTHraeT 2 KM Ha yuacTke, rae peka nepece-
KaeT TeKToHuyeckuii nporub (BOMH3W ¢ MHUHIIOKHHO), €€ AOJHHA
paciiupsieTcss nOYTH A0 5 KM, a 3aTeM, OJHXKe K YCThIO, Tle OHa
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npoTeKkaer no ['OPOLHMHCKOMY NOAHATHIO, PE3KO cCcyxKaeTrcs 10
0,5 km

B nonuHax pek [TogMOCKOBbS BHIZensieTCss 1O JBE€ aKKyMyJs
THBHble NOHMEHHbIe TEeppacH ¢ BBICOTOIN Hax ypesoMm Boae 1—2 u
3—6 M Bricokue Teppacst (Hanpumep, B noauHe OKu) MOTyT GHTb
KaK aKKyMYJATHBHBIMH, TaK H HOKOJbLHbIMU [lepBoie Tpu Teppa-
CHl aNJIOBHaNbHble, a2 YeTBeprass 006pas3oBaHa KOMMJIEKCOM aJJIOBH-
albHO-(JIIOBHOrAANHANbHBIX OTJAOKeHHH BoicoTa Teppac B nopsa-
Ke MX BO3DacTaHHs BapbuPYyeT B cjaeylowux npexenax (B m) Moc
KBa u Oxa 6—14, MockBa, Oka u Kassoma 10—20, Kassbma 25—
30, Oxa, MockBa u Ocerp 28—42

Pexum pek IToamMockoBbs JOBOJBLHO YCTONUYMB, Gaaronaps npe-
HMYIUECTBEHHOMY MHTaHHUIO 32 cueT aTMoc(epHBIX OCAJKOB BECHOI
H JIeTOM Ha HHX HaO0JI0Jal0TCs MaBOJKOBblE NMOAbeMbl YpoBHell DBol-
XOAbl BOA TAyOOKHX TOPH3OHTOB OoTMeuaioTcss B poauHax Oxu, Ce-
sepkn u [laxpwt CpaBHUTEJNLHO HeZaBHO TaKue BBIXOJBl BCTpeda-
Jiuch ¥ B foJuHe p MockBb

Ozepa MoCKOBCKOl 06J1aCTH 4aCTO CBSI3aHH ¢ Iy GHHHLIM Kap-
CTOM WJIH ABJSIOTCS PEJAHKTOM IPEBHHX KPYTMHBIX 03€p BDeMeH Jer-
panauuu nocjenHero JeiHuka KapcToBoie osepa Iay6oKHe H OK
pyrible B nJaHe, ¢ YeTKOU GeperoBoil JHHHeN M XOJOIHOH BOLOH,
a PeJNHKTOBHE MeJKHe, ¢ HEeUeTKMMH H3De3aHHHMu Geperamu Ak-
THBHOE 32DacTaHue 3THX 03eD CBUAETEAbCTBYET 00 uX MOCTENeHHOM
OTMHUDaHUHU

Bcero B MockoBckoit o6sacTn HacuuthiBaercss 350 KpymHBIX
03ep ¢ NJIOoLaAblo BOAHON noBepxHocTy 8 THc ra ITuTaHue Hx ocy
LIECTB/IACTCA 338 CUET NOJ3EMHBIX apTe3HaHCKHX B0, aTMOC(hepHHX
OC3aIKOB U NOBepXHOcTHOro croka [IpoTouHble 03epa BHAENIANTCH
B ocofylo rpynny, B KOTOPYIO BOILJIH MeELIEPCKHe NOJHHHEIE 03epa
Cssaroe, Benukoe, Iy6oBoe, Illarapa, MieaHoBckoe u MapTHIHOB-
CKOe, pacnoJioxeHHsle B jojuHe [Ipsl  AmmauTtyamt KoJeGaHHI
YPOBHell 03epHbIX BOJ PeIKO NpeBhIalT 1 M 4 TOAbKO B Memepe
BO3pacraoT 10 1,7 M

KoHTuHneHTaNMbHHIl KAMMAT perdoHa xapakTepH3yeTcss IIHPOT-
HbIM H3MEHEHHeM TeMmepaTypHOro pexuma Bo3ayxa Tak, ecau Ha
1ore o6/JacTu 6e3MOpO3HbIA NMepuop anautcs 135—140 nHelt, To Ha
ceBepe OH Ha 20 nHelt Kopoue CpejgHHe OAOBHE TeMNepaTyphl BO3-
nyxa 3—5 °C TIlpeobGmajaloT 10KHbIe W 3aNajHble BETpbl, CKOPOCTh
KoTopblx HHorga gocruraer 10 m/c OrTmedanuch 31ech U yparas-
Hble Berpbl cO CKOpPocThbio 10 70 M/fc

CpenHee ronoBoe KOJMHYECTBO 0caikoB Koaebsercs oT 506 (Ko-
JgomHa) no 630 mm (MockBa) HauGonbliee KOJHYECTBO 0OCaAKOB
NPHAOJUTCA Ha JIeTO, 3MMOH 0CajKOB BhINaJaeT MeHbllie Xapakrep-
Hel pe3Kue rofoBble OTKJOHEHHS OT HOPM BBHIAJEHHA OCAJKOB
Hanpumep, B 1920 r B MockBe Buinano 354 MM 0CaigkoB, a B
1976 r — 850 MM.

B nocaenHee Bpems nosiBjisieTcs Bece OoJblie nyOJHKAmMHR O npo-
necce rjao6aabHOro noTenaeHuss EcTh cBegeHuss 4 O HEKOTOPOM po-
CTe CpeIHHX MHOToJeTHHX Temmepartyp B [ToamockoBee C 1973 no
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$usnko-reorpaduueckre paitonbl MOCKOBCKOT0 perHona

Ta6auma 8

du3nKo-reo: pathnuccroe paitonnponanne

Peapedh PacTuTeALHOCTL (JecHasn) ITousn
TMposuuumy Paiionnt
BepxneBosxkckas [lpuBoJKkcKasi HU3MeH- Buinosic 4 caubf, oricas | CocnoBo-edoBme Jaeca c¢| Ilonsonncrsie,  GoOMOTHbIE
Hble XO.IMDBI, TPSLABI OCHUOH NOA30JHCTHE

3aHAPOBO-aJLIIOBH -
aJibHasg HHU3MEHHOCTb

CMoJieHCK0-MOoCKO B-
cKasi MOpeHHasl BO3-
BHILIIEHHOCTh

Mocksopenho Ogckasn
MO EIHO-3D03HOHHA S
paBHUHA

Memepckast 3aHapo-
Basl paBHHHA

HOCTb
JlorownHckas paBHUHA

SIapomcko-Jly6nunckas
JOXKOGHHA CTOKa JEIHHKO-
BBIX BOJX

Mozxkaiick 0-Bosokonam-
CKasl BO3BBIIIEHHOCTDH
Kmiacko- IMuT poBCcKas
BO3BbLILIEHHOCTL (Tpsia)
Bepencxo-3BeHUTOPOL-
cKas paBHHHA

Temaocranckas BO3BHI
[IEHHOCTh

YexoBckas paBHHHA

Togonscko-Konomenckoe
omnosape (BOJIHMCTas pas
HuHA)

[lpuokckne Teppacn

[pukasi3pMHECKAR
HHHA

pas-

BpimoJsioxKelHblf, Mecliavu
rpsionbifi

BrnonoKe niblf, MeC1aMu
XONMHUCT .11

KpynHOXOIMHCTHH C
03epHBIMIi KOTJIOBHHAMU
KpynHOXOIMUCTHH,  rpH
JOBHIA, pacuJieHCHHbII!
BunonomeHHB ¢ OT
AeJbHHMII  XOJIMaMil  H
rpsiiAaMH

I'psimOBO \OJIMHCTHIH, pac-
U JieHEeHHb! 11

BoJHHCTRIH, MecTaMH rpi-
JIOBBIf

BoJHHCTHII, pelkHe TpH
Abl, BCXONMJIEHHS

[{nocku#,
HBIH

TeppacupOBaH-

Tnockud

MesnOJHICTBEHHBlE H COC
HOBBIE Jleca

Bepe3oBHe H# 0JbXOBble
JIecd, UePHOOJIBIIAHHUNL

Bepe30BO-OCHHOBO €710-
BEIE Jieca

La0BO-1111ip OKOJUCTBRH -
tpic 11 Oepe3oBhle Jeca
EnoBo-6epesoBuie Jeca,
neGousbwwiie  1y6paBm  H
cocHoBbIe GOpH

Jluna, 1y6, 0epe3oBbie
Jeca

DGepe3oBo OCHHOBHE Jieca

bepe3oBhic Jeca
Bopul ocTenHeHHsle, Ay6-
pasBel

CocHoBHle Jieca, §0J0Ta

J1epHOBO-OA30JHCThIE

BonoTHuie, G0OJOTHO-NOA-

30JIMCTHIE
JLepHOBO-IOA30AHCThIE
JlepHORO cpeHenoA30-

JHCTHE
To xe

JepHoBO-c1abono 3001 -
CThle
JLepHOBO-TIOA30JIHCTHE

,H,CpHOBO—[IOJIBOJIHCTHe H

cepble JCCHbBIE

JlepHoBO NOA3OJMHCTHE

JeptioBo- 11 6OJOTHO-MIOA-
30JHCThIe



H BhHllle-

OA30JIMCThHIE,
JE€PHOBO-IIOA -

Ji0YeHHble YepHO3eMhbl

necuable
To xe
[Tecuanule
60J10THHE
Tecuanne,
30JIMCThHle
Cepnle JecHble

peagHe| JlepHOBO-MOA30JHCTHE

Jieca,

OctpoBKH Gepe3oBHIX Je-

coB, Aybpas
¢| OcTpoBkH siHcTBeHHHX Je-| Onox3oneHHble

MenkonucTBeHHEe H COC-
Cocnosble Jieca ¢ §epe3of,
6onota

CocHoBule 6opsl, ayra

CocHoBHe
HOBHIE Jieca

60p bt

cOB

TeppacHp OBaH-
paBHHHA

-

JOBH A

o

[lnockuii ¢ OTHEIBHEIMH
HBIH

XONIMAaMH, rpsiiaMi
[lnockuii ¢ KOTJIOBHHAMH

Caa6op acufiereHnuifi, rpa-
o3ep

Ilnockui,
Kpynuoxoamuctsiit
Xoamucras

KPYRHHMH GankaMu

Cepebpsino-Ilpynckas

3apaiickasi BO3BBHIILEH-
paBHHHA

IIaTypcko-Pagopuukas
HOCTh

paBHHHA
JlenMHOBCKas MOAMa

[TonmMockoBHasi paBHMHHA
Eroprbesckasi paBHHHA

3aoKckasi 3pO3HOH-
3aoceTpuHcKast 3po-
3HOHHAS paBHHHA

Hasi PaBHHHA

1983 r. 3apUKCHPOBAHO €KerogHoe
yBeIHUEHHE TOJOBBIX TeMIilepaTyp
npuMepro Ha 0,018 °C. TorenJe-
HHE OIYIlaeTcs npexjie BCero 3H-
Moil u BecHol. as nera, Haobo-
POT, XapaKTepHO HEKOTOPOE [0XO-
JNIOAAHHE,

Iloutu Bcst MockoBckas 06-
Jactb oTHOCcHTCs K HeuepHozemHuoil
30He, TOJILKO HeOoJbillasi ee yacThb
y I0XHBIX rpaHuL (3a Oxoil) cyu-
Taercss yacTolo YepHo3eMHO# 30-
HH. 37eChb pPa3BUTHL CYIIHHHCTHE
ONMOA30/€HHbIE H BBIHIENOYEHHbBIE
yepHozembl. Ha ocranbHoll ke ya-
CTH TeppHTOPHH npeo0.analoT aep-
HOBO-110I30/IUCThIE TOUBHI, KOTOpPHIE
M0 CEeBePHO# M BOCTOYHOM OKpaH-
HaM peruoHa CMeHsloTcsi 60J0THO-
MOA30/UCTHIMH, HX NECYAHBIMH H
CynecyaHbIMH Pa3HOBHIHOCTAMH.

Jlecamu 3ausito okono 40 %
Tepputopuu, npumepso 30 Y% Bcex
3€MeJb OTHOCHTCSL K HHCJAY Cellb-
CKOX03s1HicTBeHHHX.  MockoBcKas
00.s1aCTh HaXOAWTCA B 30HE CMe-
UIaHHBIX J1€COB ¢ TaeXKHOH pacTH-
TEJbHOCTHIO Ha CEeBepe U JIUCTBEH-
HBIMH NOPOJAMH Ha IoTe.

Hekorga GoraTeli u pa3Ho06-
pasubiii KuBoTHHIH MHp Iloamo-
CKOBbsSI 3aMeTHO o0ejHes, ero Bu-
JIOBOM COCTAB H YHCJEHHOCTb NOYTH
B KPH3HCHOM cOCTOsIHUM. IlpuHH-
MaeMble MepPH 0 YBeIHUYEHHIO YHC-
JIGHHOCTH JHKOH (ayHBl moka He
LAl0T 3aMeTHHX pe3y/abTaTtoB. 3a-
rpsi3HeHHe BOJAOEMOB, TNpOJOJKa-
IOlHecs NPoUeccH eBTPodUKaUUH
U CHHXKEHHUS BOJHOCTH MalHX DeK
H 03ep OTPHUIATENBHO CKa3biBaloT-
csl Ha BOZHOH dhayne H dJope.

Mockosckas ofanacth paspgene-
Ha Ha 39 agMHUHUCTDATHBHBLIX paii-
OHOB. DTO OJHH U3 CaMBIX TYCTOHA-
ceJleHHBIX PerHOHOB Haulel cTpa-
Hbl, IpHYEM POCT HacesaedHs npo-
goJokaercs. Toabke 3a  1970—
1980 rr. 4HC/AEHHOCTb HAaceJeHHS
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obJsiacti Boapocsa ua 1,8 mun. uen. (c 12,8 go 14,6 man.). 3a ToT
e NMepHoJ HacesieHHe CTONHLUBL YBeanuuocs ¢ 7,1 po 8,2 muaH. gen.
H npubauxkaerca K 9 MaH. 4en. B mocaenHue rogbl NOBLICHAHCH TEM-
OB pocTa uyHucsaa kutesedl Jleconapkoro#l R3oHH MOCKBBI, MJIOTHOCTD
HAceJeHHA KOTOPOH MecTaMu npubiaukaeTcs K OPOACKHM HOPMaM.

1leHTp coBpeMeHHO# 30HB ypOauusauuu pernoHa — MocKsa.
Ona saMblKaer Ha cefe BCe TPAHCIOPTHBIE MarucTpasi TeppHTO-
pHH, N0 JydaM KOTOpPhXx pasBHBaeTcsi MocCKOBCKas arjgoMepalmus.
B 10-xunoMeTpoBOH 30HE BIOJMbL AOPOT npoxuBaer okoao 90 Y% ro-
poackoro u 60 % cesabckoro nacenenuss MockoBcko# 0BaacTH.

HMuaycrpuaauzaius CenbCKOTO Y038#CTBA, POCT YHUCAA THIHUYHO
TOPOACKHUX KHJLIX KOPIYCOB B CCJAbCKOH MECTHOCTH TNOCTENeHHO
CTHpAIOT IIpEeXHHe, BecbMa UYeTKue, IPaHHUBl MEXIy TrOpPoAOM H
cejioM. Ha KO/NIXO3HBIX M COBXO3HBIX 3e€MJIAX YBeJHUHBAETCS HHCTO
He6OMbIIUX IIPOMBIIIJIEHHBX 00BEKTOB, KOTOpble HepejKO BbI3LIBA-
IOT HE MeHblllee 3arpsA3HeHHe Cpelbl, UeM KPYNHble NpOMbIlLIeHHbIe
npexnnpuatus. B nenom npupopa IToAMOCKOBbS HCRBITHIBAET YBCJH-
YKBAIOLIUACA N0 Maclita6aM H UHTEHCHBHOCTH TEXHOIEHHBIH INpec-
cunr. CeronHsa GOMblIYI0 YacTh pPervoHa cocTamiaser pacrymias Mo-
CKOBCKasi arjoMepanusa ropojios ¢ LeHTpoM B Mockse.

OcHoBHble YEPTHl reO0JOrHYECKOro CTpOCHHA

B reosoruyeckom cTpoeHdd MOCKOBCKOrQ pPerdoHa, pacnosoxeH-
HOTO Ha I0XKHOM KDblne MOCKOBCKO! CHHEKJH3Bl, HPUHiMalOT yua-
CTHE pasJjiHuHble OTJOMKEHHS, BO3PACT KOTODLIX II3MeHseTcs OT ap-
xes o rojoueHa. JTHresbHble 3Talbl 0CAIKOHAKOMJEHHS CMEHs-
JIECh He MeHee TIPOAOJKHTENbHBIMH 3N0XaMH KOHTHHEHTAJbLHOIO
pa3BUTHA TEePPHTODHH, OJarogaps uemMy B cTpaTUrpaduuecKoM pas-
pese OTCYTCTBYIOT OTJIOKCHHSA OTAENbHBIX MepHo10B (kemGpuiickoro,
OP1OBHKCKOI'0, CHJYPHHCKOrO M AP.), OTAeJNOB (HANpuMep, paHHe-
ro JAeBOHa, paHHeil I0pHl U Ap.) U ApycoB (puc. 10).

Haubonee apcBude MeramMopdu3oBaHHble H JAHCJIOUHPOBAHHLIE
apxefiCKHe TPaHUTBl, rHeHicbl U CHEHHUTBI KpHCTAJIHYecKoro (QpyHga-
MEHTA BCKPHITHl CKBa)KHHaMu Ha ray6unax 1114 (Cepnyxos) —
1648 m (MockBa). B Mockse BoeHckofi ckBaxHnoit B 31-MeTpoBoM
HHTepPBaJje BCKDBITHI apXeficKile nJarvorHeficel. o6pasoBaHHe KOTO-
pBHIX CBfi3bIBaercs ¢ ¢GopMuUpPOBaHHeM TI'PAHYJHUTOBOH (anuH peruo-
HaJbHOro MeraMopduama. 3azeramllde BbIlIe 0CaiOYyHble TEPpPHU-
reyyble GopManuu (KOHIVIOMEPATH!, NeCYaHuKH H CJOaHIBl MOILU-
Hoctolo 900 M) gartupylorcs nporeposoem. CKBa)KuHa JIOCTHIJA,
10 BCefl BUJHUMOCTH, KPOB/IH NPUIOIHATHX OJCKOB, TAK Kak [0 reo-
(hH3HUECKHM JaHHBIM TIay6uHa 3ajeraHda (QyzaMeHTa COCTaBJfeT
2500—2800 M.

Orpomublfi 110 NPOAOJKHTENBHOCTH lepephblB B OCAAKOHAKOIJIe-
HHH CTaj NPUYHHOH TOTO, YTO HEMOCPeACTBEHHO HA MOPOJaX BeHJa
3aJieraloT OTJIOXeHHs [eBOHCKOH cHcreMbl. JleBoHCKOe BpeMms OT-
Medeno HakonJennem 700-—900-meTpoBOfi TO.IILM AOBOJBHO MECTPO-
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Puc 10 Tunosoit reosorudeckuit paspes MockoBCKOro perioia

1 ~— CYrJHHKH, 2 — CYIIHHKHM BaJyHHble J-— MeckH; 4 — TAHHb 5 — JOJOMHMTHI, 6 — H3BECT-
HAKH JOJOMHMTH3HUpPOBaHHBE, 7—9 — MbE3OMETPHUYECKHE YPOBHH 0epBOTO (7), BTOPOTO (&) H
TpeThero (9) BOLOHOCHBIX IOPU3OHTOB KapGoOHa

ro cocTaBa — OT THIICOB, AHTHIPUTA M KaMeHHON COJH, BCTpeyalo-
LIMXCA B HU3aX pa3pesa, 10 KapOOHATHHIX MOPOJ C NOCAOAMH TVIHH
KapGonaTHofi dopmaunn damenckoro apyca (cM. pxc. 10). B cpexn-
HEM JeBOHE Ipeo0MajaloT Mepresy, rIMHHCTO-a.1eBPHTOBbIE NOPOALL
H Necuanukd. Berpeuarortes Takke AONOMHUTL I KAMEHHAA COJb.
B nospmem neBone (dpaHCKHii APYC) HAKaIIUBAJHCHL [JIMHHL,
TIeCKH M aJCBPUTH, KOTODble BHIUE 3aMEemicHB HM3BECTHAKAMH C
MPOCTOAMH Mepresifi U riun (HuxHedpaHnckuii nolbpsapyc). Ha cme-
HY UM BHOBb NPUXOJAAT IVIHHHB ¢ NPOCAOSAMU H3BECTHSKOB, IleCUaHH-
KH, 3aTeM BepxHedPaHCKHE IVIHHBL, ¥ HAKOHEW MOLIHAA ToJla mHe-
peclauBalOUluXcA Meprenel, rJuH, HOJOMHTOB H H3BECTHAKOB.

QopMupOBaHHe JEBOHCKONH TOJUIH 3aBepLIHJI0CH B (aveHCcKoe
BpeMf, K KOTOPOMY OTHOCATCH NAYKH JTaryHHbIx [eCTPOUBETHHX A0-
JOMHTH3HDOBAHHLIX U 34IMIICOBRHHLIX H3BECTHSKOB, IVIHHUCTHX JAO-
JOMHTOB, Mepreseft u riuH BepxHue cson HecyT chaenbl GHTYMH3a-
ILHH.

Jo 3Tux staxell AuTocheph BAHAHHe UeJOBEKA AOXOIHT c€aabo.
Jlulls uBorpa, npu ray0okom OGypeHMH, B IpecHble BOABI JKCILTya-
THPYeMBIX BOJOHOCHBIX TOPH30HTOB KapOoHa MPOPHIBAIOTCH pacco-
JILl U3 NOPOJ AEBOHA.

Brille 3aneraeT MouHas ToJHla NOPOJ KaMeHHOYIrOJbHOTO BO3-
pacra, ¢ KOTOpo# H HAaYHHAGTCA 30HA AKTHBHOrO B3aUMOJeidCTBUA
4eJI0BeKa U reoJoOTHYecKofl cpenbl. JlpeBhnefillive H3 KaMeHHOYTOJb-
HBIX OTJIOXeHHIt — JIHXBHHCKHe, ofpasylilue TeppureHHo-kapbo-
HaTHYIO GOpMauuio,— B NMePHOJ MOJHATHA CYIUIH TOJABepraTuch da-
CTHUHOMY pa3mbiBy. [lepekphiBaonine uX MOPOAH YrJaeHOCHOH (op-
Manuu HakKalJIHBAJMHCh B YCJIOBHAX XKapKOro ¥ BJa’KHOIO KJaumara
H NpefcTaB/eHbl TOMUICH KOHTHHEHTAJNLHBIX MeCuaHO-TIHHHUCTHIX OT-
JIOXKEeHHH, MOUIHOCTb KOTOPOil yBeMWUYHBAETCH ¢ IOro-zanazna Ha ce-
Bepo-BOCTOK. HeycTOHUHBOCTE TEKTOHHUECKOTO pexUMa IpHBena
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K JAOBOJIbHO 3aMeTHOH danHanbHoi H3MEHUYHBOCTH OTJIOXKEHHH U ua-
CTOH cMeHe pa3HocTedt no paspe3y. B ofpazosanuu yraeHocHo#t ¢op-
mannu IlogMockoBoa oTMeualoTca 1Ba IHKJAA ceguMeHTanuu. Kax-
JbIH TaKoH IHKJ HAUHHAJCA C Pa3MblBa ¢ TIOCASAYIOIIHM OT/IONKEHH-
€M 11ecuaHo-ajeBPUTOBLIX NOPOJ U 3aKAHUYUBAJCH OT/IOXEHHeM [JIHH
c NporsiacTKaMu yris. ¥rju canpolenesbie (BogopocieBble), Hepen-
KO I'yMYCOBbIe, BOJOKHHCTEHIE.

KapGonaTtHas ¢opmanus HauuHaeTcs ¢ aJeKCHHCKOrO TODH30H-
Ta HHXHero KapOoHa U 3aBepluaeTcs NOPOJAMU acceSbCcKoro fpy-
ca HHxHefl nepMu. B Huzax dopManuu npeobJagaroT H3BECTHAKI,
pasjeieHHble CJAOSMH IIJIOTHBIX IVIHH MOLIHOCTBIO [PUMEPHO 5 M
KaXJbIf.

B cpennem kapGoHe KpoMe TVIMH BepeHCKOro ropH3oHTa oflleft
MOMIHOCTBIO A0 20 M BCTpevYeHbl TPH NAYKH [VIHH B KalIUPCKOM IO-
pH3OHTe.

Bepxnull o1zen Kkap6ona npencranieHd ToJlllel, B KOTOPO# H3Be-
CTHAKOBO-JOIOMHTOBHE NAauKH 4ePeAYIOTCA C IJIHHAMH H Mepresf-
Mu. CpeaHss MOLIHOCTb KapOoHATHBIX cjoeB 6—10 M, rTHHHCTBIX
4—5 M. KapOounaTnble noposasl npeacraBjieHsl LWIHPOKHM CHEKTPOM
JIUTONOTHYECKHX DPA3HOCTEH OT OPraHoreHHHX [0 MNeJHTOMODHHHX
H KpHcTa/iuueckuX. Ha crapuu snurenesa oHH NOABEPrJIHCH OKPEM-
HEHHIO, OTHIICOBAHHUIO U AOJOMHUTH3anuH. Toua nopox kapboxa Ha-
pyllileHa CeTbIO TPeIlUH, BbIBeTPHBaHHEM H 3akapcroBaHa. IIponeccol
BblBeTPHBAHHA H KapPCTOOODa30BaHHA aKTHBH3HDPOBAJIHCDL YXKe rocie
3aBeplleHHS OCAAKOHAKOIJIEHUA B IePMCKO-DAHHEIOPCKYIO 30Xy
KOHTHHEHTAaJbHOTO pa3BuTHA. Torga U Oolid cHOPMHPOBAHBI B H3-
BeCTHAKAX MOLIHble KOPbl BbIBETPHBAHMA, TAroTeloulie Kk HopTam
JAPeBHHX JOJHH H yuacTKaM HHTEHCHBHOBIX TEKTOHHUECKHX CMefle-
nuii. Kopa BolBeTpuBaHHA BbIfiBJIeHa B 60PTaxX JOWPCKOR JTOXOUHB
CTOKa, KOTOpas HauHHaeTcs B palione MOCKBBI H YXOAHT K BOCTOKY
obsacTu. BriBeTpuBaHHe npeBpaTHJ/IO NpPOuHble KapOOHATHBle NOPO-
Ibl B 00JIOMOYHBIfl 3JII0BHE C 3aloJHEHHEeM H3 TOHKOTO0 MaTepHasa,
NOJYuHBlIero Ha3paHue JOJOMHUTOBOH MYKH. MOLIHOCTb 3JI0BHA JHO-
cruraet 40 M.

ITopomel TeppureHHol KpacHouBeTHoH (opManuH BepxneH mep-
MH NPOTATHBAIOTCA Y3KOH noJsiocofi Ha ceBepe pernona. CKBakKuHa-
MH BCKDBITBl MOHTMODHJITOHHTOBBe KpPacHble I'HHBI W MepreJu.
Teppurennas ceporseTnaa GopMmanus cpepHell 10pH — BepXHero Me-
Ja, WHPOKO Pa3BUTAA B PErHoHe, AEMUTCA HA TPU KOMIIEKca: [JIH-
HHUCTO-TIeCUaNblHi, TVIMHHCTHIH M TIVTHHHCTO-aseBpuTo-necuanui. [lep-
Brifi OXBaThlBaeT ToJlly OATCKHX OTJOXEHHH U NpocTHpaeTcsa A0
HU30B KeJslioBes. Ilecku u r/uHBL, WHOTJA chaaHpeBaTble U OHUTYMH-
HO3Hble, 3aNOMHANIT ryD0OKHe [OIOPCKHe AOJUHBI, 0COGEHHO K Ce-
Bepy OT BOAOpa3fteia, KOTOPBHIE B MEePMCKYIO M TPHACOBYIO 3TOXH
nporarusascsa no JuHuu Pysa — MockBa — Horunck. Oxuee 1po-
XOAHUJIa Tak Ha3blBaeMmas r/iaBHas MockoBckas J10XKOHHA, JHO KOTO-
poft 1iMeeT abco/IIOTHble OTMETKH OKosio 50 M, Torga Kak cpejfnHe
oTMeTKH KpoBau kapbona 100—140 m. Ilo Hell 3anomeHB peKH
Mocksa, Hcrpa u Oka (B6s1u3u KosoMubl ).
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I'auHbl BepXHeH IopH (perHoHasbHBI BOJZOYNOp) WIHPOKO pac-
npocTpanensl B peruone. Mx ner aulub HA ero 3anaje, rjae HaXoJHT-
cst BHICTYN Kap6oHa, a TakXe B gosuHax OKH H YacTH ee MPUTOKOB.
BepxHelopckHe TVIHHB TUAPOCTIOAHCTO-MOHTMOPUAIOHHTOBHE C TPH-
MECbIO0 OPTaHHKHU.

InnHuCTO-aNeBpUTO-NIeCYaHH N KOMILJIEKC BEPXHEBOJIKCKOTO fpY-
ca I0pH, HUXHEro MeJa U CEHOMaHa Pa3BHT HA ceBepe obnaacTH, a
TaKXe BocTO4Hee I. McTphl (oT/ioxeHHsi HHXKHero Mesa). BepxHe-
BOJIKCKHE 11€CKH OCHOBAHHS TOJILUH COZEPKAT MPUMECH TJayKoOHH-
Ta.

KpemHucTo-MepreiibHaf opMmanii BepXHEro mesia npecraBJe-
Ha NpeUMYyHIeCTBEHHO MepPreJdbHO-TJHHHUCTHIMH NOPOJAaMH H BCTpeue-
Ha B pafionax JmuTpoBa u 3aropcka, a TakXe Ha TeppUTOPHH
Mockan (Temsnocranckan BosBHIIEHHOCTH). B MockBe 3T0 3esieHo-
BATO-Cephbie IVIHHH C NPOCHOAMU KBapUEBLIX NMECUYaHUKOB W KBaple-
B¢ MeJKO- H CPeIHEe3epHUCTHIE MeCKH C MPOCJOAMH PHXJAHX Mec-
YaHUKOB U TVIHH. B Heorede npu Bo3JbMAaHHH TCPPUTOPHH WO HH-
TEHCHBHOE 3PO3HOHHOe pacujieHeHHe U 3alloNHeHHe noBoo6GpasoBaH-
HBlX JOJHH BHauaje rpy6oiM, a saTeM 6oJieeé TOHKHM MarepHasOM.

Jo cux mop peub Iisia 0 TeX 3Ta)KaX 3e€MHOI KODH, rpe BJHA-
HHe yesoBeKa MPOABJIAETCH B OCHOBHOM OINOCPeIcTBoBaHHO. Her-
BePTHYHBIE OTJOXKEeHHS DEerHoHa HCIBLITHIBAMT I1PSMOe BJAHAHHe TeX-
HocdepH. X Hakortenne cBsizaHo ¢ IVODAJBHBIMH KJAHVaTHUECKH-
MH LUKJaMH.

Ho nenHHKOBO# 310XH Obla cHhOPMHPOBAH KOMILIEKC 03epHO-adl-
JIOBHANbHBIX OTJIOMKEHHH, 3aJeralolliux oA OKCKofi Mopenoil. Be-
paboTaHHas B ILTHOIeHe CeThb rAyGOKHX 3DO3HOHHBIX JQOJUH B MO03-
JLHENTHOIeHOBO@ BpeMf 3alloJIHANAach adMIOBHAJNbHBIMH U O3€pPHH-
MH ocajkaMH, KOTOpble NpPeACTaBJeHb XKeJTOBATO-cepHMH HJH 6e-
JALIMH TecKaMH MomHoCcTbI0 40 20 M ¢ ranbKoft KBapua u KpeMHHS.
BekphiThl orM B goiHHax Oku u MockBH l0xHee EropbeBcka u Mo
podnHam Ooslee Menkux pek — I[laxpo, Poxan, Cepepku, Jlonacuu
H Hape. DTOT KoMIIekc oT/aHYaer MOJHOE OTCYTCTBHE O06JIOMKOB
MarMaTHueCKHX H MeTaMopdHUeCKHX NOPOJ, PACIPOCTPaHEHHHX BO
BCeX JPYTrUX UETBEPTHYHBIX OTJAOKEHUAX perHoHa.

JpeBHAst OKCKafs MopeHa coXpaHHaach B PAaHHEMNHONEHOBHX J0-
JuHAaX, BPe3aHHBIX B TOJMIIH Me30308 U Kapb6oHa. Ilo stum  JHOJIH-
HaM, BepOATHO, U MPOABHTAJNUCHL A3BIKH HACTYNAIOIlero JegHHKA,
ocTaBuBLIero focte ce6f IpA3HO-cepHe U KOPHUHeBATo-GypHe Ipy-
6ble cyrJIMHKH C BajdyHaMH, rajibKod H rpaBHEM H3BeCTHAKOR H Ipa-
HHUTOB.

I HenmpoBCKHHE JTeXHHK 3aXBaTHJI BCIO TEPPHUTOpHIO perdoHa. Ero
OT/IOXKEHHA B BHJAE TPYOHX, CPeIHHX H JETKHX CYIJIHHKOB LHPOKO
pPasBUTHL NO BCeft NJOIAAH H YACTO TEPEKPHTH GoJee MOJMOABIMA
o6pasoBaHUAMH.

B TeueHnue mocuaeayloulero MesKJEZHHKOBbA L0 o6pasoBaHue
cBoeo6pas3HbIX OTJOXKCHHH, B cocTaBe KOTOPHX 3aMelialoT APyr
Apyra ¢JoBHOTNANHANbABE, O3epHHe U alJOBHAAbHHE HAKOIJe-
HuA. KinmaTHueckHe H3MeHeHHs 3aneyaT/eHbl B paspese CMeHOM
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Ta6auua 9
YerBepTHUHDIE OTJO0KEHHSA

Bo3pacT oTJ0XeHH#} ["eneTdyeck1h KOMIAeKC
CoBpeMeHHbIE TexHorensble,  GOJIOTHBIE,  a/MMIOBHAJbHbIE,
O3epHble H AeNIOBHAJIbHBE OTMOMKEHHS
IlogpHeueTBepTHYHbIE:
BaJIJalHCKuil rOpH3OHT QmoBHOIIALHAJbHbIE (BPEMEHH OTCTYNAHHSA

JieJHHKa), aJUlOBHANbHble (mepBas HALMON-

MeHHas Teppaca) OTJOXEHHS

MHKYJ/IHHCKHI TOPH3OHT Osepuble, GOJOTHble H aJ/UIIOBHAJbHble (BTO-

pas HaAMNoOiMeHHAs Teppaca) OTIOXEHHs

CpejHeueTBepTHYHbBIE  (MOCKOB-

CKHIl TOPH3O0HT):
BepXHEMOCKOBCKHA  moxropd- | AJVnoBHAJIbHBle (TpeTbs HAAMOHMEHHAsA Tep-

30HT paca), QUOBHOINALNHAJbHBIE (BpeMEeHH OT-
CTYNaHusi JieJHHKAa) H JeJHHKOBBle OTJOXe-
Hus

CpeHEeMOCKOBCKHE (kocT- | AsmioBuaJbHEIE, O3epHple H GOJAOTHBlE OTJIO-

pOMCcKO# MHTepcTaauas) KeHus

HHXXHEMOCKOBCKHH  MOATopH- | JIeAHHKOBHE OTJNOMKeHHS (HIKHAA MOPeHa)
30RT

OJIHHIIOBCKH i (pocaasab- | AsmopHajbHbie  (ueTBepTas  HaiNONMeHHAR

CKHIT} TOPH3OHT Teppaca}, o3epHble, GOJOTHBle H QUIOBHOIA-
HHaJbHble  (BPeMeHH OTCTynaHHsi JeJHHKA)
OTJIOXEHHS

PaunegerBepTUUHBIE:

JIHENPOBCKHI rOpH3OHT JlegHnKoBble B QUIIOBHOrIALHAJbHBIE (BpeMe-
HH HAcTyHaHHA JeJHHKA) OTJOMXKEeHH:

JIHXBHHCKHIl TOPDH30HT QuoBHOrJALMAJbHEE  (BpeMeHH OTCTYNaHHd

JIeJ(HHKa), O3epHble, aMIIOBHAJbHBIE H GOJOT-
Hble OTJIOXKeHHUS

OKCKHH TOPH30HT QaoBHOrAAUAANbHEE  (BpEMeHH OTCTYMAaHHA
H HacTYyMaHHA JEAHHKA) H JIeAHMKOBbE OTJIO-
KeHudA

BeHeJeTCKasA CBHTA AJIJI!OBHaJIbeIe, O3epHele H GOJOTHBle OTJIO-
HeHHd

GJAIOBHATBHOTO KOMIJIEKCa HayaJsa JeHHKOBOrO Iepuoja CyrJjuu-
KaMu OCHOBHOH MoOpeHH, KOTOpble B CBOI Ouepelb 3aMellaloTCH
(bAIOBHANTBHBIMY MECYAaHBIMH PAa3HOCTAMH, OTJIOXKHUBIIUMHUCA BO Bpe-
MfA TasiHUSL ¥ OTCTYMAHHA JbJa U OOWIero TOTeIJIeHHs K/AuMara.

B ux paspese MoxHO HAaGJMIOAATb Pa3JHYHOTO poja IJIALHOLH-
CIOKAIHK: CKITaZKH, (JIEKCYpH, MOpPo30GOHHHE KJIHHbST H TpeUIH-
HHL.

MexXay OKCKOH u AHENPOBCKOHN MOpeHaMu JeXHT HMeCTphlii 10
COCTaBY KOMIJIEKC (JIIOBHOTJAANHAJBHEIX, AJJIOBHAJIbHBIX, 03€pHO-
GOJIOTHHIX H CTAPHUHBIX OTJOXKeHHH (Tabn. 9), cpeu KOTOPHX mpe-
o0Jaa0T TecKH, MeCTaMHu 3aMelldeMble CYNECSAMH H CYIVIHHKaMH.

JHenpoBckasi MopeHa BcTpeuaeTcss NMPaKTHUECKH NOBCeMECTHO,
3a HCK/IKOYeHHEM JOJNHH PeK H JAPYrUX Yy4yacTKOB, Tle oHa Ghlia
pasMbITa IIpU Jerpajfanii AHENPOBCKOTO JeJHHKA H/JIH BO RPEMSA MO-
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CKOBCKOI'O oJefenenus. JIHenpOBCKMe OTJIOKEHHsT [NpeACTaBJEHB
rpy0ObIMH, NeCUYaHHCTLIMH CYTJIMHKAMH C BKJIOUeHueM OOJIOMOUHOrO
marepnana (#o 15 % obbema nopoxn).

B nepuos MeXAy MOCKOBCKHM H IHENPOBCKHM OJeeHeHHAMH
HaKanJHBa/JUCh (UIIOBHOIIAIHAMbHBIE U  aJIOBHANbHBIE TECKH,
03€pHO-DOJIOTHBIE H O3€pHble TVIHHBL U CYIMIHHKH TOHKOCJIOHCThHIe,
onecualieHHble.

MockoBckast MopeHa, KOTopasi OTJHYaeTcsi OOMbLIMM COJepxa-
HHeM obJoMouHOro marepuana (o 25 %), pacnpocrpaHeHa cesep-
Hee YCJOBHOH JMHWH, NpoXojsiled depe3 roposa Manniit Spocna-
Ben, Ilogonbck, Jomonenoso, Bponnuubl, Bockpecenck u Kosomua.
CaMu OTJIOXeHHsI JeXaT Ha MOCKOBCKO-ZHENPOBCKOM (hJII0BHAJb-
HOM 4eXxJle, @ HHOTAA HA JOUYeTBEPTHUHBIX NOpPoJax. MoCKOBCKas MO-
pena pasjeseHa necKaMH KOCTPOMCKOIG HHTepDCTajuHanta MOML-
HOCTBIO 10 6 M Ha ABe YaCcTH, COOTBETCTBYIOLIHe paHHedl U NO3aHel
CTaJHUsIM OJIeieHeHUS.

OrioxeHnus paHHell CTaZHH MOCKOBCKOrO OJIe/leHeHHs NpencTaB-
JieHBl TJIaBHHIM 00Pa3oM OCHOBHOfl MODEHOH, a Nno3gHel cTaguu —
KaK OCHOBHOH, TdK U KOHEUHOH.

OcHoBHAst MOpeHa TNpeJCTaB/JeHA BAJYHHBHIMH CYrJAHHKaMH, pe-
e CynecsMH HJu [JHHAMH ¢ NPOCJAOSIMHU M JIHH3aMH TNECKOB, Ipa-
BHsA, TaJMbKH H JIeHTOUHHX TLuH. CpelZu OOJOMOYHBIX BKJIOUEHHH
npeobsagaloT H3BECTHSAKH M MEpresH, XOTH BCTPeualoTcs rajtbkKa H
BaMyHH MeTaMoOpQuueckKHX nopofi. Ilpu BbIXOZe Ha TOBEPXHOCTb
MOCKOBCKas MopeHa npuobperaer, HaXONsCh B 30HE OKHUCJEHUS, Xa-
pakrtepuble 6ypble U KpacHOBaTo-0ypbic OTTeHKH. KoHeuHOMOpPEHHble
ofpasoBanus oTJauualoTcs GoJiee CIOXKHBIM COCTABOM: BaJyHHO-IeC-
yaHble PA3HOCTH CMEHSIIOTCS BAJYHHBIMH TJIHHAMH H CYTJIHHKAMH,
a Te ONSITh 3aMeHIAlOTCSl BAJYHHO-NecYaHbBIMU OTNoXeHuaMmu. Co-
JepXKaHHe TPaBHsi, raJbKH H BAJIYHOB (10 2 M B nonepeuyHHKe) MoO-
}KeT gocTtHrath 70 %.

B koHeunnix mMopenax I1ofMOCKOBbsi BCTPeHalOTCS OTTODKeHIi(bl
KODEHHBIX NOPOA, ZocTuramomwue 60 M. OTTOpXKeHubl IOPCKUX NOPOJ
oTMeuenbl BO/M3u c. DBopucornefekoe, B paiione roponoB XUMKH H
KyniieBo, Ha p. Cxoanne, a orropxkenibl Kapbona B ¢. Hosonerpos-
cKoe, Boctounee Moxaitcka, na p. Ilpotse.

Tasnne MOCKOBCKOTO JeQHHKA COIPOBOXAAMOCh (OPMUPOBAHHU-
eM OOLIMDHBIX liecuanbix paBHHH [IOAMOCKOBbS, MOJYUYHBIIHX Ha3-
BaHHe 3aHAPOBBIX MOJIel, WU ToJecHH, U CJOKEHHHX paznoobpas-
HBIMH GOJTOTHBIMH, A/MTIOBHAJSbHBIMH, O3¢DHHIMH H 03ePHO-GOJOTHHI-
MH OTJIOXKeHHAMH. 3anoJHss QIIOBHOIIAIHA.IbHBIMU [ICCKAMU [ peB-
HHe pedHble AOJHHBI, TaJjble BOAbI OTCTYIAOUIEr0 MOCKOBCKOTIO Jejk-
HUKa (OPMHPOBATH JOJHHHbIE 3aHJPH, COXPAHUBIIHECSA B JOJHHAX
pek Oku u Mocksbl. [lecku HMeIOT TOHKYIO, MeCTaMu KOCYIO CJIOH-
CTOCTb. BKJMOUEHHsT KPYNHOOOJOMOUHONO MarepHaja OTMeualoTcs
JIHUIb B HENOCPENCTBEHHOH OMH30CTH OT (PPOHTA JeZHUKA, NUTABIIE-
r0 BOJHbIE NOTOKH.

Bronbs Knuncko-IMHTPOBCKO# rpsinbl, N0 KPal0 BepXHEMOCKOB-
CKOH MOpeHbl IUHPOKO DA3BHTbHI KAMOBble 0OPA30BaHHA B BHAE XOJ-
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MoB BHcoTOl 2—5 no 10 M. [ToBepxHocTb X0AMOB 00pa3oBaHa BhI-
BETPeJBIMH MOPEHHBIMH CYIMIHHKaMH MOHIHOCTBIO oKojio 1 M. Huxe
HIAYT MeCKH C YeTKOH CJAOHCTOCTbIO, OTpakamolledi vyepepoBaHue
TOHKO- H Ipy6O3ePHHCTEIX pasHocTell, ¢ HeGONBIIHMH JHH3AMH CYT-
JUHKOB. MOIHOCTL KaMOBBIX OTJI0XKeHu# KoJe6jerca oT 5 1o 20 M.

Ha Goablilefi yacTH peruoHa MOXHO BCTPETHTb NMOKPOBHBIE 06-
pasoBaHuf, NpeAcTaBieHHEIC CYIVIHHKAMHU, PeXe CYNecAMH WJIH TJIH-
HaMH, OTHOCAIIHECA K MepUrJAAlHaJbHEIM OTAOKEHUAM CpeaHe-N03~
JHeYeTBepTHYHOI O BPEMEHH.

Bo Bpems merpajzamud MOCKOBCKoro JiegHHKa o6pasoBasach
TpeTbsl HaArNOMRMeHHAasa Teppaca KpynHbix peK. HuxXHue peynnie Tep-
pachl cloXeHbl a/TIOBHAAbHBIMH MNecKamH, NMPEUMYyNIeCTBEHHO ToH-
KO- U MEJKO3EPHHCTHIMH.

Ha paBuunax cepepa IlogmockoBba M MeniepH paclpocTpaHe-
HBl COBpeMeHHBle G0/JOTHHIE OT/IOXKEHHS, HaXoAfllHecs Ha pasiuu-
HBIX craguax QopMuposanua. BJinskoe sajeranue TpyHTOBHX BOJ,
CO3/1a€T 3/leChb YCJOBUA AJS Pa3BUTHs IpoileccoB TopdoobpasoBa-
HHA. MolwHocTb Topda gocTuraer 8 M.

Oco6eHHOCTL T'eoNOTHYeCcKOd cpeanl YpOaHU3HPOBAHHBIX, MpO-
MHIJIEHHO Pa3BUTHIX PErHOHOB — GLICTPHH POCT MOUIHOCTH KYJb-
TYpHBIX (TexHoreHHHx) uakomjeHufl. [lo ceegenuam M. M. Xaza-
HOBa, TOJIbKO B Mpejenax MocCKOBCKOH 006JacTH exerofno obpasy-
ercA 10 Tbic. M® TeXHOTEHHBIX NMOPOX, NMPHUYEM TEMIbl HX HaKolJe-
HHS BO3pacTalor.

TekToHHueckoe cTpoenue MOCKOBCKOro peruoHa onpepessercs
ero noJdoxeHueM B ueHTpdnbHoH wactu Pycckoit (Boctouno-Espo-
nefickoil ) JITUTH. 31ech MOXKHO HaG/0AaTh KaK NMpAMoe, Tak H o0-
paTHOe COOTHOIUeHHe penbeda NMOBEPXHOCTH H MODQOJOTHH MOBEpX-
HOCTH KpHCTaMHuecKoro (yHZaMmeHTa, T. €. NOJOXHTelbHON Qop-
Me pesbeda MOMKeET COOTBETCTBOBATh OTpHIaTeNbHad ¢opMa QyH-
JaMedTa u HaobopoT.

Kpucrannuueckufi gyHaaMeHT pa3bUT CJOKHOH CHCTeMOH 6Jo-
KOBHIX HapylleduH. Ero KpoBisa ocjioHeHAa KPYNHHIMH BHTAHYTH-
Mu MockoeckuM u [lauesiMckuM aBiakoreHamu. Besnnuuna c6poco-
BBHIX CMelleHHH Mo ux 60pTaM AOCTHraeT HECKOJbKHX COTEH METpOB.
C nepenagaMH GJOKOBBIX CMEHIGHHH CBA3aHH pasjivyda TAyOuH
3ajeraHusa QyHpamenra.

Bonee mosgHue MoaBuKKH MOBJEKAH 3a cofoil popMupoBaHHe
HOBHIX CTPYKTYD, Takux Kak Ilogonbckoe, I'sxenbckoe, Hlatypckoe,
Eroprenckoe, OpexoBo-3yeBckoe, Jlio6epenkoe, [leckosckoe, Kynu-
HoBckoe, Kauncko-Kopkoguhckoe u lllenkosBckoe nomuaTua. Han-
pumMep, lllenKoBcKoe nofgHATHe o6pasoBajioch B 10pe W MpeACTaBIf-
eT cofoll KyNOJOBHAHYIO CKIAAKY ¢ aMOJUTYaoH NoaHatHa 40 M.
Jpyrue nmogHATHA HECKOAbKO MeHblie (15—20 M), majgeHue cioes
no HUM 4yThb Gonbiue 1°.

Cknagku B cioax Kap6oHa HMeIOT BHZX (JiekCyp H CTPYKTYPHHIX
«HocoB». Ouu BuiaBaeHbl y Cepuyxosa, Kawunpn, 3apaiicka, a Jso-
KanbHHe u3rubol —y Komomubl, [loponbcka, IlaBaosckoro Iloca-
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Aa, Jluknno, lyseso, Mockebl 1 paJee k cesepy, BIJIOTH 10 3arop-
cka u Jmurposa.

HeorekTonnueckue Apuxenns, NOBJUABIIHE HA CBOfiCTBA MacCH-
Ba, 3aXBATHJIH BCIO TeppuTopuio peryona. OHH OTHOCATCA K MNpei-
MIefiCTONEHOBOMY BpPEMEenH, a MAKCHMYM HX AKTHBHOCTH NPUXOLHT-
Cf Ha NJHONEH H Haudamlo nueficToneHa, Korga MPOHCXOLHI MpPouect
nepeyr/yosieHus ApPeBHEH peuHofi CeTH C Bpe3aHHeM pyces BOLOTO-
KoB Ha 150—200 M. Iloagueitinee omyckanne MOBEPXHOCTH H aKKY-
MYJIIUHA JI@IHHKOBBIX QTJOXEHHH BHAOH3MEHHJH pesnbed H Criaa-
AU QOpMBI THIAHTCKHX JLpeBHHX ZoJuHH. B nenom ammiuryza nox-
BHXKeK HeBelHka H, Mo Muenuio C. /1. Gpecnasa u E. A. [aBpioine-
BOIl, ZJTHTEeNbHOE BpeMs H3Y4aBlIMX 3TH paloHbl, CUHTAf OT Cpex-
Hero MiefCToneHa cocTagnfer Bcero 2—7 M.

B nacrosulee BpeMs B pernone BBIAEJAAIOTCA TPH KPYMHbBIE HEO-
TeKTOHHUYECKHE CTPYKTYDHI, pasgensieMble HA pafioHbl, KOTOpbie pas-
JIHYAIOTCH 3HAKOM COBPeMeHHBIX BEPTHKAMbHHX ABHKeHHil. Ilpeob-
JlaZaloT BOCXOAALIHe IBHXKEHHA, HHTEHCHBHOCTb KOTOpbIX Iazaer
B HallpaBJMeHHH C 3allaZdy HA BOCTOK.

KouTnneHTa bHBI# Nepuon pasBUTHA perHoHa HAYaJICH C AJIH-
TeJNbHOTO MOoAbeMa NOBRpXHOCTH B MO3gHeMesnoBoe Bpemsa. Hosas
AKTHBH34a{HA NMPONECCA BO3ZbIMAHUA MPHXOAHUTCA HA Hadaldo mieil-
croueHa. EMy Ha cMeHy npuxogaT onycKaHHe MOBEPXHOCTH B Pa-
HeM H CpefHeM IJIeficTOueHe H HOBOE MOAHATHE B MO34HEM ILTeficTO-
1eHe U TroJioneHe. Hapﬂ;Ly ¢ oOlKM NMOAHATHEeM OTMeuaderc nHdde-
peHIHPOBAHHOE ONYCKauHe MOBepXHOCTH. IloBTOpHOE HHBEJIHPOBA-
HUe M0Ka3aJjo, YTo Yuacrok cpegHero tedenns OKH cefiuac HCNBITHI-
BaeT MOrPyXKeHHE CO CKOpocTblo 2—4 MM B roA.

B nocaennue roabl Hauathl HOBble PAGOTH N0 HEOTEKTOHHYECKO-
MY KapTHPOBAHHIO PeTrHoHa, MepBble pe3yabTaThl KOTOPHIX OTpasH-
JH §OJsiee TYCTYIO CeThb TeKTOHHUECKHX HapyINeHHfl, NPOABHBIIHXCH
B COBpEMeHHOM JaHallagre, yeM 3TO NPEACTABAAJOCH paHee.

Crpoenne peaseda # RageareamMap@aiarRi4eckuit aRaAR3

CoBpeMennblit penbed MOCKOBCKOTO peruona cpopMUpOBanca B
KOHRTHHCHTANbHBIC 3I10XY e0/JIOrH4eCKOr0 PasBHTHA M YyHacJegoBas
YepThl AOKPCKOTO H A04eTBePTHYHOTO mnaseopenbeda. B coorser-
CTBUM C 3TUM B KOHTHHEHTAJNbHOM pPA3BHUTHH TEePPUTOPHH MOCKBBHI
u [10oAMOCKOBbfl BbIAE/NHIOT TP TVIABHBIX Mepuoga (POPMHPOBaHHA
penbeda: ACIOPCKHR (Nepmb — cpeanss iopa), A0YCTBEPTHUHbIH
(koHel NO3AHEro Mesa —— [IHONEH ) U YeTBOPTHUHHI.

Howopckuit aran GopmupoBanus pesbeda 3aXBaThBACT JIHTENb-
HBLT NEpHOA ¢ KOHUA NMO3gHero kapboHa W A0 cpeaHeil 10OpH, KOraa
npeof.1agand NMPOUECCh puTeHCHBHeHINEH aeHYIalHU H3BECTHAKOB
KapboHa MNpH HeNPeKPau[aloUUXCAd TEKTOHHUECKHX  MOABHIKKAX.
CyMMapHblit 1€HYAAMHOHHBI Cpe3 3a 9TO BPeMA KOHTHHEHTAJbHOIO
pasBUTHA TEPPHTOPHH, no pauuniMm A. E. Kpusoayuxoro, cocraBun
250—300 m. Pesibed, BhipaGorauHbift B OTJIOKEHHAX KapOOHA, Npej-
craB.as1 co0of, BEPOATHO, NOJOrYI0 PABHUHY, pacuJeHeHHYIO CeThIO
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KDYTIHBIX 3PO3HONHBIX J0XKOUH. OO6mufi HAKJIOH TEPPUTOPHU Ha ce-
BEPO-BOCTOK, B COOTBETCTBHH C MafeHHEM CJOEB KAMEHHOYTOJbHBIX
OTJIOXKEHHUH, ONpejnesius MjaH 3PO3HOHHOH CeTH 3TOro MepHoa.
HanpaBneHue KpyNMHbIX HOIOPCKHX JOXOHH KOHTPOJIHPOBAIOCH TEK-
TOHHYCCKHMH HapylUeHHSMH TOJMI KapOoHa U JHTOJOTHYeCKHMH
0COOEGHHOCTAMH 3THX OTJoXKeHHifl. TeKToHHYeCKas TPeUIHHOBATOCTb
NMPONOJKaJia OKasblBaThb BO3JAefiCTBHEe W HA pasbHeHlne pocT H
pa3BUTHe 2po3HoHHOf cerd. Joopckuil penbed B [TogMockoBbe Nou-
TH He COXPAaHHUJCH, HO 0Ka3aJ BJAHAHHe HA BoJee MO3AHHE Npouec-
cbl peabedoobpasoBaHus.

HpeBusia  rugporpaduueckas ceTb, BlepBble BhIABJICHHAS
b. M. JlanbwunsiM B 1936 r., 6bi1a yrounena nosguee I'. A. Comox-
koBckoil, . A, Jluxauesoit u M. C. Ilerpenko. MiMu e nokaszaHo
3HayeHHe uctopuu QopmupoBanus peabeda MockoBcKoro peruona
/15 OleHKH ero WHKeHeDHO-TeoJIOTHUeCKHX Yc/oBHi. M3-3a MowHOro
JCHYZAIHOHHOIO Cpe3aHUs YCTAHOBHTb TIAYOHHY [OIOPCKHX JNONHH
He MpeJCTaBJAseTCH BO3MOXHbIM. DparMeHTapHO BbISIBJEHHAS [Ty-
fuHa Tansbsera cocrasaser 15—20 m 1o orHoweHHo k fopTam Jo-
aud 1 40—50 M MO OTHOWIEHHIO K BOAOpasjeiaM. YKIOHbI AHHIIA B
2—3 pasa mpeBHIIAIOT COBpeMeHHble. B 3TO Bpems Hapaay c 3po-
3HOHHBIMH H JEHYAalMoOHHbBIMH dopMaMH pesnbeda MOJSYUHAU LIHPO-
KO€ pasBHTHE KapCTOBble HOpPMBL.

B nospHeiopckoe W MesnoBOe BpeMs TepPpUTOpHS leHTpa Pyc-
CKOfl PaBHHHBI MOrpy3ujach Nojx yposenb Mmopsi. Ilonuxkenusa B go-
IODCKOM pesibede K KOHIY Mesia OblIH 3amojiHeHbl MOUIHBIMH (A0
200 M) Tommamu orioxeHuir. B ato Bpems Kuuncko-IIMuTpoBCKas
rpAia B TEKTOHHUYECKOM OTHOLUEHHH COOTBETCTBOBAJgAa KDYIMHOMY
nporu6y MoCKOBCKOH CHHEK/IH3HL.

K navany craemgyiomero KOHTHHEHTaJbHOIQ MepHOJA, KOTODHIK
HauaJca B KOHue MO3JHEero Mena — HauaJje faJjeorena, ocBOOOJHB-
urascs OT Me3030HCKHX Mopefi cylla Npeicrtas/sia cobol MIOCKYH
pPaBHHHY.

QopMHpOBaHHe JOYETBEDPTHUHOro pedibedpa OblJIO CBA3daHO C pas-
MBIBOM MeCYaHO-TJIMHUCTBIX ME3030/CKHX OT/I0XeHufl. AKTuBHasS ne-
HYyJANHUSA U 3PO3HOHHAS NEATeJbHOCTb J0JEeJHHKOBHX BOJOTOKOB
MpPHBEJH K YHHUTOXEHUIO MEJOBBIX NMOPOJ Ha OoJsbliueii 4acTH peru-
oHa. Besuuuna penypanHoHHOrO cpe3a C Hadyajsa perpeccHd Mops B
MeJIOBOE BpeMs [0 Hauaja JEIHUKOBOTO JepHOJa Ol eHHBAeTCs
A. E. KpuBoayukum kak mMunumym B 150—200 M. B Teuenue storo
LAHUTENBHOTO KOHTHHEHTAJbHOTO NMepuoja Ha tepputopun Ilogmo-
CKOBbSi (ODMHpPYeTCS 3PO3HOHHDBIA penbed ¢ rAYOOKHMH KpYTO-
CKJIOHHBIMH 2DO3HOHHBIMH Bpe3aMH, OCJOXKHEHHBIH HAa y4acTKax BH-
XO/la Ha JHEeBHYIO NMOBEPXHOCTh UM OJH3KOTO K Hel 3ajeraHus Ka-
MEHHOYTOJIbHBIX H3BECTHSKOB KPYNHBIMH KapcTOBBIMH (hOpMaMH.
DPO3HOHHAA CeTh TOTO BPeMEHH HMeJsa CJIOXKHBIA PHCYHOK. Jnumia
JHOJIeIHUKOBBIX JOJWH JexaTr Ha 15—60 M HHXKe COBPEeMEHHBIX.
Croap Goablliaa pasHuila B oTMeTKax oObacusercs auddepeHnupo-
BaHHBIMH HEOTEKTOHHUEGCKUMH ABHKEeHHAMHU. [JOJeHUKOBHIE ROJH-
Hbl IOBOJILHO y3Kue. XapaKTepHOH# 0COGEHHOCTBIO 3THX JOJUH ABJA-
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€TCA TO, UTO B HHX OTCYTCTBYIOT Ja’Ke CJielbl aJITIOBHAJBHBIX OTJIO-
heHHH, ITo CBUIETENbCTBYET 00 HHTEHCHBHOM MOJAHSATHH B TJIHO-
LeHe.

Peunas cerb B 00miuXx yeprax COOTBETCTBOBAJlAa JLOIOPCKOH, XO-
T B pAlle cAyuyaeB NMpOsBUJNCH W pasuanunsi. IlpociexuBarmoTcs ob-
paulennble (Mo OTHOMIEHHIO K JAOIOPCKOMY peibedy H TEKTOHHUe-
CKHM 06pa3oBanuaM) (GOpMBl penbeda, T. e. MOHHXKEHHSM B AOIOP-
CKOM pefbede COOTBETCTBOBAJH BOAOPAa3Ae/bHble BO3BbILIEHHOCTH
{nanpumep, Temmocranckas BO3BBHIIIEHHOCTb U JIeHHMHCKHE TOpHI,
pacnosioKeHHble Hag I J1aBHOH ROIOPCKON AOJHHOIL).

Ilo rambBeraM aOUYETBEPTHUHBIX JOJHH MOXKHO MPOCTEJHTb OT-
AeqbHble, 10BOJBHO KpYynHble, rayounoit go 20 M nonuKenus, o6pa-
30BaHHe KOTOPLIX, BO3MOXHO, CBA3aHO C KapCTOM.

UerBepTnunblil nepuog (popMHpOBaHHs pelbeda JeJHUTCS HA JBa
3Tana: JeAHHKOBLIH (paHHe-cpefHedeTBEPTHUHBIN) M NOC/ARNCIHHKO-
BBII (N031HeYeTBePTUUHO-COBPeMeHHbI ).

3aJi0KeHde paHHeueTBepTHUHOH THApOrpaduyeckofl ceTd, no
Bcell BepOATHOCTH, ONMpefelsioch pasMellleddeM OTPHIATEJbHBIX
CTPYKTYp OCaJOYHOr0 YexXJia M HEOTEKTOHHYEeCKHX pa3pniBob. Ilep-
BB JIeHHK TpPOABUra/JCs rNoO TMOHWMKEHHBIM YyyacTKaM penbeda H,
MO-BHAHMOMY, HMeJ XapakTep AOJHHHOrO rieTyepa, NOZHUMABLIErO-
cfl JIMIIb HA HH3KHe BOAOpasjejbHble MOBepXHOCTH. Bo3HuKHOBEHHe
M WIUPOKOe pa3BUTHe B NepHOJ MOXONOAAHUA MHOTOJIETHEMEep3JbiX
nopoj 4 HebO/bLIAsT MOHIHOCTb CaMOro JIEAHHKA 3aTPYAHAJIH €ro
SpPO3HOHHYIO AEATeNbHOCTb U 3K3apanuio. Mopena OKckoro oJgepe-
HEGHHA JHIIB 00JeKaJsa HepOBHOCTH XOPOLIO Pa3BHTOro K TOMY Bpe-
MEHY JeHYIalnHOHHO-3PO3HOHHOIO pesibeda MaJOMOIIHBLIM YeXJOM,
B 3HAYHTEe/MbHOH Mepe pa3pyLIeHHBIM H nepepabOTaHHBLIM IMOCTENRY-
IOLMMH NpOneccaMH, KOTOpble MpOSIBHJIMCH BO BpeMa Aerpaganiuu
OKCKOro JIelHHKa, KOrja aKTHBH3UPOBAJCS IIOCKOCTHOH CMBIB B
MHOIOYHCJ/IGHHBIE 03epa U JOJHHBL peK.

3a OKCKHM oJieficHeHHeM MOCTef0BaJS0 JUXBHHCKOE, HJIH OKCKO-
JAHeNMpOBCKOe, MeXJeJHHKoBbe (Taba. 10), B KOTOPOM passduHble
HCC/elOBATENH BBIAENSIOT OT TPexX N0 NATH CTajguil noTelJeHus H
TMOXO0J0ZAHHA, B 3TuX yc/IoBUAX HEYCTOAYMBOro kJuMara npeob.sa-
LaJu TIpOIecch aKKyMYJsiHY, YeMy CHOCOOCTBOBANO TaKXKe TEKTO-
HUHYecKOe ONyCKaHue TeppHTOpuH. BMecTe ¢ TeM B TOT Xe MepHOR
ycrnesaeT chOpMHpPOBATbCS AOBOJIBHO TJy0OKasi 3pO3UOHHAs CeTb.
IToBepxHOCTb MJIOCKHX BOAOpa3fes]oB OTJHYANACh 3a00/104€HHOCTBIO
1 3203epeHHOCTbIO.

Huenposckoe osexeHenre ObJI0 MaKCHMANbHBIM Ha Pycckol pas-
Hute, C HUM CBfI3bIBAIOT 00pa3oBaHHe XOJMHUCTOrO Jjsanjliagra ce-
Bepo-3anafa Ilogmockosbsi. Memepa B 310 BpeMs 6HL1a 3aKpbiTa
oT uacrynawomero negnuka Kunncko-Imurposckoft u Tennoctan-
CKOH BO3BHILIEHHOCTAMH, YTO 3aMeTHO CKa3aJoch Ha Mmpopeccax
penbedpoobpaszoBanus B 3TOM pEruoHe: 37ech Npeobamas MiI0CKO-
XOJMHCTHI penbed, chaegbl KOTOPOr0 COXPaHHJIHUCh Ha BOJopasjie-
nax Cepebpaunku, Humenku 1 XanumaoBku.

Herpaganus efHuKa rNpuBesa K BOZHHUKHOBEHHIO CHCTEMbl 03ep
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dtansl opMupoBaHua peibeda B mieiicToueHe

Ta6aunua 10

Aran TexTonaueckme Ocuopnoft Popvupyouiecs

peabedoobpa3opanns IBIKEHAsA peavedoobpasyiotunit 4epTH pedbeda
daxTop

Okckoe oJene Onyckanue JlegHuk (cucre- 3anoxense rij

HeHHe

OKCKO JHENpOB
CKOE MeKJenHH
KOBbE

JlHenposckoe oJe
JAeHeHHe

JHenpoBcko-Moc-
KOBCKO€ MexJjen
HHKOBbE

Mockosckoe oJe
NeHeHue

MukyJinHcKoe
MexKJie JHHKOBbe

PauneBannaiickoe
(kaJnHIIHCKOE)
oJleleHeHHE

Mounoro-mexcunn-
CKOoe MeXJenHu-
KOBbE

[oapnesannan
cxoe {OCTaIIKOB
CKO®) oJlefleHeHHe
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ITogHsTHe, cMe
HyBlleecsd omyc-
KaHHEM

Cnaboe onycka
HHe

IMonusiTne

KoaeGaunus 3eM
HOM KOpHl C TeH
AeHUHeH K TOoJ
HATHIO

[TonHsTHE

Konebauna 3zem-
Holt Kopu

To xe

Ma AOJNHHHBIX
JieIHAKOB)

IToBepxHoCTHBIE
BOJHI

Momuni JenHuk

IToBepxHoCTHBIE
BOJEL

OpoHTaMbHAR
4acTb KPyMHOTO
JeHUKA

IToBepxHOCTHEIE
BOZB, Topdoob
pasoBauue

[pudponransuas
uacTh JIeAHHKA,
NOBEPXHOCTHBIE
BOLBI

ITosepxHOCTHEIE
BOJH

Kpuorennste npo
liecCH, MOBEpX
HOCTHble BOJIAI

porpaduueckon ce
TH, KPYNHble 03¢
pa

Ycunenue apo3fu,
nepecTpoifika THJ
porparyueckoi
cetd H obpasosa
HHe PEUHHX Tep
pac

O3l ¥ KaMbl CO
chaelaMy Hanop
HBIX MoOpeH

Pacumuperse no-
JIYH, ycuJeHiHe
3po3uH, o6paso
BaHue 11l Han-
noHMEeHd0l Tep
pacht

Jlenuukossle Gop
Mbl B ceBepo 3a
najaHoi 4yacTu
TepPUTOPUH

Dpo3uoHHHE Pop-
Mbl pesbeda, TOP-
GaHARE

[IpenmymecTsen
HO aKKyMyJSITHB
HBIE 4 3PO3HOH
Hble (hopMul pedb
eda

[IpenmymiecTBen
HO aKKyMYJATUB-
Hble QOpMBl
pesabeda

JpO3UOHHbBIE, CJa~-
60 BHIpaXKeHHbIe
B peianede Gop
MbI



u 6/yXAaolHKX NoTtokoB. Torla e akTHBH3HPOBaJach COMHUQJIIOK-
uuA 7o CcKjaoHaMm BoaopaszaenoB. [loBcemecTHo 1o BHIMBIBaHHE
TOHKOAHCIEPCHBIX COCTABJAIOIIHX H3 HOBOOﬁpaSOBaHHbIX MODPEHHBIX
HaKOILJICHHH.

Jl1s  1HENmpOBCKO-MOCKOBCKOrO  MEXJIENHAKOBbSI XaPaKTePHH
JIUMHOTJISILHAJbHEE H [WIOXO OTCOPTHPOBAHHBIe QUIIOBHOI/ISAILHAMD-
HEle OT/IOXKeHHsA. JIHENpPOBCKHH JIGAHHK CrJajH/, HO He YHHUTOMXKHJI
MOJIHOCTBIO CYLIECTBOBABIIHH 0 Hero peaned. BeneactBue 3Toro
CTOK TaJbX BOJ MIed 1O c(OPMHPOBABIUHMCS DaHEe 3PO3HOHHBIM
MOHUXKEHHAM, YIAyOasasi U paciiupsis HX. OIMHUOBCKHe (JHENpPOB-
CKO-MOCKOBCKHE ) MOJNHHBL Ha TEPPHTOPHH MOCKBEI, KaK MpaBHJIO,
BJIOXKEHB! B JIHXBHHCKHE, a [OJOLIBA OHHILOBCKHX OTJIOXKEHHH OObIU-
HO He OIYCKAaeTCsi HHXKE YPOBHsSi COBpeMeHHO# MoiiMul  (a6cofoT-
Hble oTMeTKH 125—130 ™).

MocKkoBckoe oneaeHelHe 3aBepUINIO KPYTHBIH JAeAHUKOBBL LHKJ
ocajsKoHaKonaeHHsi. CMoneHcKo-MocKoBCKasi BO3BHILUEHHOCThL Iper-
pajn/ia NyTh JEJHHKY, M OH JABHTaJcsi Ha IOT MO NyTH AHENPOBCKO-
ro JejHHKa 3alapgHee Bo/sokosamMcka Mo HH3HHE ¢ OTMETKaMH
140—160 m. MockoBckasi MOpEHa He OIyCKaeTCsi HHXKe OTMETOK
145 M. B noHHXeHHsX OHAa pa3mbiTa (JIOBHOIVISALHAMLHEIMH IOTO-
KaMH BpeMeHn TasHus fAejHHKa. [ToToKH Tanbx Boj (OPMHPYIOT
3aHiposble paBHHHB IlogMocKoBBSA, monyuuBiIHe HauGoJbllee pac-
npoctpanenue B Melllepe, U NpHBOASIT K 06pa30BaHHI0 B JOJNHHE
p. Mockssr 1V teppacsl ((J/0BHOrSIHANBHON ) C aGCOMOTHBIMH OT-
MerkaMu 160—170 m. Kpome Toro, onu BpesaloTcst B §ojiee paHHHE
OTJIOXKCHHSA, 00pasys HOBYIO 3DO3HOHHYIO CeThb, B KOTOpOil MO3XKe
OTJ1araeTcs CHOCHMBIH ¢1a0el0lHMH TOTOKaMHU TaJabIX BOJ MaTepHuadJl.

Korpa meaHHK TOKHHYJ [peaenbl PETrHOHa, CTOK TaJBX BOJ OKOH-
YaTeNbHO COCPEAOTOUH/CH B NMOHHKEHHAX peabeda H oOpas3oBasauCh
peku Mocksa, flysa, CeryHb u ap.

[Maneoreorpacguyeckie coGbiTHA MO3AHETrO IJICHCTOlEHA MpoTe-
Ka/ii Ha (oHe BOCXOISIUHX TEKTOHHUECKHX ABHXKEHHil NJaAaT(hOPMHL
B ¢opmuposaunu 111 naanoiiMenHoit teppachl (XoablHCKOH) BbJE-
JIsieTcsi HeCKOJIbKo 3Ttanos. 1o muenuto A. M. MocksuTHHA, OHO NpO-
JOMKAEMOCh ¢ OAMHILOBCKOIO BPEMEHH BIJIOTH A0 HKUIMHCKOH CTajHH
MOCKOBCKOTO OJIeJIcHeHHsI (NO3JHEMOCKOBCKHE mepuon). Bricora
3TOH Teppace HaMeHsietcst oT 35 Ao 22 M, uro B. A. Anpoxos cssi-
3bIBAET C HEOTEKTOHHUYCCKHMH I[OJBHXKaMH TOro BpPEeMEHH. 3aBep-
HWIH10Ch (POPMHPOBAHHE XOALIHCKOH Teppachl B MHKYJHHCKOE BpeMs.

B MHKyJIuHCKOe MEXJEeIHHKOBLE 006Pasyercst LOBOJNBLHO TycTast
CeTh 03ep H HAeT aKTHBHOe 3260/MaUHBAHHE MHOI'OYHC/EHHBIX MOHH-
xkenuil. @opmuposanue I u Il HapmolimeHHmlXx Teppac MHoOrue Hc-
cJefoBaTe/ i CBSI3BIBAIOT C BAJNAHCKHM OJIeJeHEHHEeM, 3aMEeTHO [10OB-
JHSBIINM HA OOLIYIO BOXHOCTb TePPUTOPHH. Bpesanue p. MocKBHI,
HA4aJ/0 KOTOPOro MPHXOAHTCH Ha [103JHEMOCKOBCKOE BpeMsl, POL0I-
JKaJoCh M B MHKY/JIHHCKOe MEXJAeAHHKOBbe. TorZa M OmpefequIHch
rpanuuel 11 HaxmoiiMeHHOH (MHEBHHKOBCKOHR) Teppachl, HaKoNJeHHe
AJIJII0BHSI KOTOPOH NPOHCXOAHJO B KAJHHHHCKYIO CTaJHIO BaajaiicKo-
ro O/MeJCHCHHS.
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K yposnio 1l HaanofiMeHHol} Teppachl NpHUBSI3aHa XOPOUIO Pa3BH-
Taf ceTb APeBHHX JoroB U Gasnok. Bo MHorux H3 HHX npouecc 3po-
3HH [IPCKPATHJICSA, HO HEMAJIO M TAKHX, [10 JHHLIAM KOTOPHIX pa3BH-
BAaeTCsi BTOPHUHAS MOJ0Aast 9PO3HS C BHIXOAOM Ha | HaamoimeH-
HyIO Teppacy HJH Nojimy. Ha MexXaypeubsix, He 3aTPOHYTBIX 3PO3H-
OHHBIM DPacCU/JIeHCHHEM, [POHCXOJH/JIO BLIPABHHBAHHE MOPEHHOrO
peabeda B pesy/abTaTe aKTHBHOIO [JIOCKOCTHOTO CMBIBA, COMH(JIIOK-
ILHH H ONOJ3aHHUS MOPOL.

ITepuon ¢dopmupoBanus | naanofimenioit (cepe6psinoGopckoit)
Teppachl OTHOCHTCH K OCTAUIKOBCKOoMYy BpemeHH. Torma xke [I Tep-
paca HCIbITa/ia B XO[A€ NEePeCTPOHKH PEUHOH CeTH CHJ/BHBIH pas3MBbIB.
OcHoBanne I waanoiimenHoll Teppachl OGHUHO HHIKE COBPEMEHHOrO
ypesa pekd. OJJHOBPEMEHHO C NpPOLECCaMM JIMHEHHOH IPO3HH H dK-
KYMyJ/ISIIHH, KaK .H B IpeAbIAYLIHe 3Talbl, IPOHCXOAHT aKTHBHBIH
NJIOCKOCTHOH cMBIB. MecTiiocTh npHoGperana xapakKTepHblil [oJsoro-
YBaAJMHCTHH penbed.

Bpesanue pek ¥ o6pasoBanHe noiMbl OTHOCATCSI K CPABHHTENLHO
nejaBHEMy [OcC/JeBafalickoMy BpeMeHH. Pa3BHTHe HX INIPHTOKOB
IOBJIEKI0 3a coboll aKTHBH3aLHIO (OPMHPOBAHHS OBpaxKHo-6aJjou-
HOli ceTH. B Hamre Bpemsi 3po3HoHHas aesitenbHocTh pek Iloamo-
CKOBbsi ocnabJsa, a oBpaskKHasi 3pPO3HA ele aKTHBHA, B OCHOBHOM B
[LePHOABI [OJIOBOJBS.

HeycTofiunBbIll KAUMAT NO3AHEro nJelcToueHa crnoco6eTBOBAM
06pa30BaHUI0 NMOKPOBHBIX CYIJIMHKOB, NIPHYPOUYCHHBIX K IEPHIJsIIH-
2JIbHBLIM 30HaM, KOTOpble CYHIECTBOBAJH B XOJOJAHBIE NEPHOJBl pPas-
BHTHSI PETHOHA. ITH CYIVIHHKH [IOYTH CIJIOUIHBIM YeXJOM IOKpbIBa-
10T BOAOPAa3/JeJbl, HO HEPEAKO OTCYTCTBYIOT Ha IIOBEPXHOCTH (.1I0-
pHOrJsHManbHol paBuuHK | [1] HapnolimenHodl Teppacsl.

CoBpeMeHHBH pesabed perdoHa B OO6IMMX ueprax oTpakaer
CTPYKTYpHbIE OCOGEHIIOCTH TePpHTOPHH. KpymHbIC BO3BLILICHHOCTH
NPHYPOUEHBI K JPEBHHM IOJHATHAM, a8 HH3MEHHOCTH — K [porubam,
HO BCTPEUAIOTCsi H 06paTHbBIe COOTHOMICHHS.

[lo ocobGeHHocTsiM peabeda, TEKTOHHUCCKOH NPHYPOUYEHHOCTH,
CTeNeHH 3PO3HOHHON pacuJeHEHHOCTH H XapakTepy pennedoobpasy-
OHX pakTopoB B MockoBckoil 06s1acTH BeIAE/ACTCH LIECTh FeoMOp-
()010THUCCKUX PaNOHOB.

Ha ceBepe o6gactd nporsirMBaercsi BepxHeBosaXkcKad
paBHHHA, JOBOJbLHO pOBHAsi C1abOBOIHHCTAS [MOBEPXHOCTh KOTO-
po#i npopesaHa Her/Jy60KHMH oBparaMd. MOHOTOHHOCTb PaBHHHHOIO
peabetha HapyWaT OTAeNbHbIE KPYIHbIE XOJMBI, CI10XKEHHBIE MOpe-
HOH C MEeJOBBLIMH [IECKAMH H IODCKHMH TJIMHAMH B ocHoBaHHH. Cpen-
Hsisl BbICOTA TaKHX XxoamoB 5—10 M, HO orgeabHble aocruraoT 30 M
(wanpumep, kpynublil JlecozaBoackuit 6yrop). AGCONIOTHBIE OTMET-
KM PaBHHHBI IJIaBHO CHUXKAIOTCA K CeBEPO-BOCTOKY co 160 po 120 m.
Hast 370l paBHUHBL XapaKTepHbl MHOTOUHCAEHHBIEe Oyrpbl-OTTOPXKEH-
ub OT ceBepHoro Kpasa KauHcKo- IMHTPOBCKOR IPsifbL.

IOxunee BepxHeBoskCKOH paBHUHB MOCKOBCKHII peruoH mepe-
cekalor CMoJdeHCKO-MoCKOBCKAasi BO3BBHLIUIEHHOCTS,
urpalouias poJb riaaBHoro Bojgopasiena Boarn u Oxky, u ee yactb —
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Kauncko-JMurposckas rpsiga AGCoaOTHBE OTMETKH 31ech HONHH-
maioTes 1o 310 M. Irta XOJIMHCTO-rpsiioBasi CpejHepacu/IeHEHHas!
MOpEHHAs PAaBHHHA BBLIXOJHT KPYTBIM H BBICOKHM (a0 60 M) ycry-
oM (CK/JIOHOM), H3pe3aHHbIM JOJHHAMH PEK H oBparam, K 3a6o-
JOYeHHOH paBHHHE Ha ceBcpe TeppHTOpHH. CeBepHBIH yeTynm
C. H. HuxutHay, Bnepsble noapo6uo onucasiuilt KinuHcko- IMuTpoB-
CKYIO TPSIAY, CUHTACT OJHHM H3 CaMbIX BBICOKHX B cpejHefi mosoce
Poccun. K rory rpsina nosoro onyckaercs, niasro nepexois B Mo-
cK0BCKO-OKCKYyI0 paBHHUHY.

CBoeoGpasHas mnJjockas M 3abosoueHHas Memepcxasi HH-
3MHa pacnoJioXkeHa 3a nNpelJesaMH rpaHHU BajagalcKoro H MOCKOB-
ckoro onepeHenuil. JJHenpoBcKas Mopena ocTtaBuJa 314ech CJeabl B
BHJI€ OCTAHIOB — HEBBICOKHX (5—10 M) H30.1HPOBAHHBIX BO3BbllUEH-
Hoctell. Toapko B paiionie Eroprescka u Bockpecencka coxpanuiach
HelUHpOKas rpsjaa, Kak 6sl pasjeasionias paidon Ha pBe uacri: Ce-
pepuylo, uinu [1puosepuyio, u I0xuyio Mengepy.

Meiuepa, 3anumanomas nesobepexxse p. MOCKBH, NMpeacTaBASET
(o000 THIIHUHYIO 3aHAPOBYIO PABHHHY, IIOJIOI OBOIIHCTYIO C IIHPOKH-
MH pPEUHBIMH JOJIHHAMH H ¢1a60APEHHPYCMBIMU MeXQypeubsiMH. AG-
COJIIOTHBIE OTMETKH KoJeGsioTces 3aech B npeaenax 100—140 v, Or-
HOCHTEJIbHbIE NTPEeBLIIUEHHSA COCTaBasI0T 5— 15 M.

C Memepckod HH3HHON Ha 3amnaje coceAcTByeT oGuwupHas Mo-
ch0oBCKO-OKCcKAad MOpPEHHO->DO3HOHHAsT paBHHHA,
KOTOPYIO OTJHUaeT IOJIOrOBOJHHCTHINA, cnabo pacuiedeHHBIH pesb-
ed, OCJNOXKHEHHBIH CHUCTeMOH JOBOJILHO IVy6OKHX OBparos IO JLOJH-
Ham npHTOKOB p. MockBbl H OKH. A6GCOIOTHEIE OTMETKH [OBEpXHO-
c1u peako npesvimanoT 200 M, 1 Tonpko Tensocranckas BO3BBIUEH-
HOCTb HMeeT OoTMeTKy 255 M. Ona H B Kakoil-To Mepe UYexoBckas
(Hapo-MockoBcKasi) BO3BBILUEHHOCTb BBHIJENSIOTCS B PABHHHIOM
peabede pafiona. Ox Takke xapakrepusyercs IMyGOKHMH H XOpOLIO
pas3paboTaHHBIMH PEUHBIMH JOJHHAMH ¢ aCHMMETPHUHBLIMH TeppacH-
poBaHHbIMH cKJoHaMu. Cpeau nux B. C. I'oBopyxHH BHAensier yua-
C1KH CO CIPSIMJCHHBIMH pyC/JIaMH H OGDLIBHCTHIMH Oeperamu, ¢ Hs-
BHJIHCTBIMH, MEAHADHDPYIOIUHMH PYCJaMH H XOPOIIO BHIPAXKEHHOH
IOJIMOM, a TaKzKe WIHPOKHE JOJHHBI C IOJOrHMH CKJIOHAMH.

3aokckasi 4 3a0CeTpHHCKAa 3pO3HOHHBE pas-
EHHB HaxoAdATcs Ha IOre pPerioHa W 3aHHMAIOT HE3HAUHTEJbHYIO
4acTh ero MJoliajd. 3/ech pa3BUThl HEIUNPOKHE, HO JOBOJBLHO IJIy-
6GoKHe peuHble NOJHIIBI C TYCTOl CeTblo OBParoB H 6a’0K. Dpo3Hs
3axBaTH/a H BOJAOPa3je/bl, KOTopble NpHOOpPEsH BHA Y3KHX YBAJO-
006pa3HbIX BO3BBILICHHOCTEH IUHPHHOHA 3—4 KM H BBICOTOH HAJ YpOB-
HeM ocioBHBIX pek 60—80 M.

Y3KkHe, MecTaMH KaHbOHOOOpasHble peuHble AOJHHBI COCEACTBY-
10! 3Jlech ¢ WHPOKHMH JOJHHAMH, KOTOpble HMEIOT XOpOluo pasBH-
1}10 NONMY H HEKpYThle 6epera, 4To CBsiI3aHO, BEPOSITHO, C YaCTBIMH
H JOKaJ1bHBIMH HEOTEKTOHHUECKHMH KoJebauusaMH nosepxHocTH. Ta-
Kasi JUHaMHUHasi o6CTaHOBKA NpUBeJa K HCOAHOKPATHLIM NIpOPhIBAM
H mepexBaTaM peK, @ TO H K [lepeMeHe HalpaBJeHHH HX TeUCHHs.
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Takum o6pasom, MocKOBCKHi pPerHoH OT/HYaeTCsi pasHooOpasu-
€M (opM pesabeda M JOBOJbHO UETKHMH [1POCTPAHCTBEHHBIMH 3aKO-
HOMEPHOCTSIMH CMeHH ero THnos. Popmul pesnbeda Xopollo Koppe-
JIUPYIOTCA C T'€ONOTHUECKHM CTPOCHHEM, 4TO HAIUJO OTPaXKeHHe NpH
THIH3AIHH [COJOTHUYCCKOH Cpeibl PerHoHa M YBs3Ke BBHIJE/sIeMBIX
THIIOB [€0J0T0-JHTOJOTHUCCKOrO CTPOCHHS ¢ OCOBEHHOCTSIMH MpPHCY-
uiero UM pesabeda.

anporeonornqeckne YCNOoBHSA

B MocKOBCKOM peruoHe B npesiesiaX 30Hbl AKTHBHOI'O B3aHMOAEH-
CTBHSI YeJOBEKa H cPeAbl MOA3eMHbIE BOABI Pa3BHTH B YeTBEPTHU-
HBIX, ME3030HCKHX, NEPMCKHX H KaMEHHOYroJbHHX OTJIOKEHHAX.
TosbKo B YeTBePTHUHBIX OTJIOMXKEHHSIX BBIACJSIOT JEBSITH TOPH30H-
10B H KOMIIJIEKCOB: BEPXOBOJKY, COBPEMEHHDBI H Cpejlie-BepXieuer-
BEPTHUHHH aJsJIOBHAJBHO-03€PHBIE BOJOHOCHBIE KOMILJIEKCH, MO-
CKOBCKHH BOJHO-J1I€JHHKOBH BOJOHOCHBIAi TOPH3OHT, MOCKOBCKYIO
CnOpajaHuecKH OOGBOAHEHHYIO MOPEHHYI TOJINY, JHENPOBCKO-MO-
CKOBCKHH BOJHO-JeAHHKOBLIH BOJOHOCHBLIH TOPH3OHT, JHEMNPOBCKYIO
CIopajHuecKy O6BOAHEHHYIO MOPEHHYIO TOJILY, OKCKO-JHElPOBCKHH
BOJHO-J€AHHKOBH Y BOJOHOCHBIH TOPHU3OHT MeE30KaHHO30HCKOro BO-
JOHOCHOTO KOMIJIEKCA M MOAOKCKHH BOAHO-JIEAHHKOBBLIH BOJOHOCHBIH
TOPH30HT TOTO Xe KOMIJIeKca.

BepxoBoagka IIHPOKO pacmpoCcTpaHeHa B MOKPOBHBIX ofpa-
30BAaHHAX U B APYTHX NOPOJAX ¢ MaJOMOLLHOH 30HOMH aspamuu. OHa
HAXONHTCS Ha ray6unax or noaeh no 10 m u Gosaee. MougHocTs 06-
BOZHeHHOH gactu cyrauHkos, mo T. T'. TloprHoBoii, Mmoxer 1ocTH-
TaTh 3 M.

CoBpeMeHHH aJaJaoBHAaJbHO-03€pDHHBHA BOJIO-
HOCHBIH KOMMOJ@KC pPacmpoCTPAaHEH BO BCeX PEUHBIX JOJHHAX
[TogMoCKOBBSI, Iae CKJIOHBl M T€pPpacH CJIOXKEHB NeckamH. B jpouau-
He OKH MOL{HOCTH BOJOCOAepXKalleli TOJNUIH HAaHOOAbIAS H LOCTH-
raer 20 M, a B 10/MHAX MEJKHX PEK W Py4UbeB COKpanaercs A0 He-
CKOMBKHX MeTpoB. Bojabl 3TOro Kommjaekca, sBJASIIOIHECS PYHTOBBI-
MH H3-32 OTCYTCTBHS BOJOYIOPHOH KpPOBJIH, MOXHO BCTPETHTb HA
ray6uHax ot xojaed no 3 M (penko bonee)}. Bopoymophoe Joxke ue
Bhinep:xkano, ITuranue ocyuiecTasiercst 3a cyer aTtMocepHbix ocal-
KOB, MaBONKOBBHIX, PEYHBIX H O3EPHBIX BOJI, a TaK¥XKe MepereKaHHs
M3 COCEeJHHX BOJOHOCHBIX 'OPDH30HTOB H KomIlJeKcoB. Boanl ucnoss-
3YIOTCSl HaceJMeHHEeM AJs MHTbeBHIX H XO3AHCTBEHHBIX HYXKJA, HO IMO-
TpebJeHHe HX OrPAaHHUYCHO H3-3a cJaloil 3alIHILIEHHOCTH OT 3arpsi3-
HEHHs1 C TIOBEPXHOCTH,

CpenHe-BepXHEUETBEPTHUHBL AaJMNIOBHAADLHO-
O3ePHHH BOJLOHOCHB A KOMMNJeKC MNPEACTABJCH MPEUMY-
I{ECTBEHHO T'PYHTOBHIMH BOAaMu OGIUMPHLIX mecyaHblx Teppac OkH,
Mocksn, Kassbmbl, Cectpnl, [y6Hs u apyrux pek. Mecramu, Tam
rae B NMecKax ecTh TJIHHHCTHE NMPOCJAOH, BOAB MOTYT HMeTh MECT-
HBlT Hamop. MoUIHOCTL BOJOHACHIEHHBIX NMOPOJ H3MeHsieTest oT |
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1o 20 M, a ray6uHa — ot joJedt 10 5 M u Gosee [Iuranue Box ocy-
HIeCTBJ/ISIETCS] 32 CYeT aTMoc(hepHbIX OCAaJKOB, PeYHBIX M O3€PHBLIX
BOJ, a TaKXe MePeToKa M3 COCeAHHX BOJOHOCHBIX ropusoHtoB MHec-
MOJbL3YIOTCS 3TAd BOABL HaceJeHHeM H caaoBogaMu I[loxMocKoOBbsi
JUIsi XO3SIHCTBEHHBIX H MHTheBHIX HYXKA OHH TaKxke caabo 3aliulie-
HBl OT 3arpsisHeHHusi W HEPEAKO THJPAaBJHYECKH CBSI3aHB C €BTPO-
¢bunupyeMBIMH 03epaMu HIH 60JIOTAMH, UTO OTPAKAETCSH HA HX BKY-
COBBIX KauecTBax

MockoBcKHH BOAHO-JNEeJHHUKOBHH BOJNOHOCHHH
TOPH3OHT MNPHypouUeH K OOLUIHPHBIM (PJIIOBHOrISNHAJIBHHM paB-
HHHAM, BO3HHKIIHM BO BpeMS Aerpajaliid MOCKOBCKOrO JeJHHKa
ITH BOABI TAKXE OTHOCATCS K I'PYHTOBBIM C JOBOJIBHO BbliepXKaH-
HbIM BOZOYNOPOM, 00Da30BAHHBIM CYIJIHHKAMH MOCKOBCKOH Mope-
HBI, pexke O3ePHbIMH riHHaMH MOIIHOCTL BOJOHACHIIEHHOH TOJILH
pocruraet 15 M, a rayGuua 33J/IeraHis H3MEHSIeTCsi OT JOJIeH 1o
10 M Ilurauue ropusouTa OCylfecTBJsIETCS 3a cueT aTMOC(epHBIX
0CaJKOB, peXe MyTeM MepeTeKaHHS H3 COCENHHX BOJOHOCHBIx FOPH-
30HTOB H KOMIJIEKCOB BOJOHOCHBIH rOPH3OHT HCIOJbL3YeTCs CeJib-
CKHM HACeJIeHHEM IS XO3fHCTBEHHBIX H MHTbEBBIX HyXJ, HO 3a-
ILHIEHHOCTb €r0 OT MOBEPXHOCTHOrO 3arps3HeHHss H MO1TOKa 060-
JIOTHBIX BOJ BecbMa csiabasi, 4To OoTpakaeTcsi Ha KauecTBe BOAbI

MockoBcKass cnmopajguuyecKd oOBOjgHEeHHas MO-
pedHHas ToJalla 3akaouaer B ce6e, HEPeAKO HANODPHble, BOLHI,
NpHypOUeHHble K MFeCYAHBIM JIHH3aM H NMPOCJOSM B TOJILe CYIJHH-
KoB MoCKOBcKofi Mopennl Hamop pocruraer 10 m MoHocTs Bozo-
HACBILIEHHDbIX JIHH3 H Tpoc/joeB HeOoibulasi U pPeJKO MpeBHIIaeT
15 v Bopna BckpbiBaercs Ha pasHbIX rayfuHax —oT 1 M u raybxe
Mo Bcefl MOL{HOCTH MOpPeHHbIX orsoxeHu# IluraHHe BOJ MpeHMy-
utectBeHHO aTtmocdepHoe Pecypcsl HesnauutesbHB OHH HCNOJIb-
3YIOTCS HaceJIGHHEM JJIsi MECTHOrO BOJOCHAOKEHHUS

JdHenmpoOBCKO-MOCKOBCKHH BOJAHO-NEAHHKOBHH
BOJOHOCHBH FOPH3OHT NPHYPOUEH K JHENPOBCKO-MOCKOB-
CKHM MeXMODEHHbIM H AHEMNPOBCKHM HAJAMODEHHBIM (JIIOBHOTIJISIIIH-
aJIbHBIM H JHMHOIJISIHAJIbHBIM TleCYaHbIM H TeCUaHO-CYTJIHHH( ThIM
omJoXKeHHsM CyYrinHKH MOCKOBCKOM MOpDeHBbl B MECTaX HX pacnpo-
CTDaHEHHUs CJYXKaT BOJOYIOPHOH KDPOBJeH rOpH3OHTa, a €ro BOAO-
YyHOpHOe J10XKe CJO0XKEHO CYrJHHKaMH JHEMPOBCKOH MopeHbl Beln-
YHHa Hamopa 5—15 M 3a rpaHuiaMH pa3BHUTHSI MOCKOBCKOH Mope-
HBt BOJIbl rOpH30oHTa Ge3Hamopubie MolliHocTy 06BOJHEHHOH TOJHIH
KoJaeOsiercsi oT 1 no 12 m BcekpoiBaloresi HamopHble BOABI Ha pas-
JAH4HOl Tiay6uHe BIIoTh A0 30 M I'pyHTOBHE BOABI 3aJjeranT 10
BOJIbHO OJIM3KO OT NMOBEPXHOCTH, HO MOryT M OmycKaThcsi 10 10 M
Bo1006uibHoCTh TOPH30HTA Ha pasHBIX yyacTKax pasjnuna Jluta-
HHe B OCHOBHOM atmoc(epHOe, HO HaNopHBE BOTL MOTYT IOJYyUYaTh
MUTaHHe 32 cUeT MOJATOhA H3 COCEAHHX BOJOHOCHBIX TFODH3OHTOB H
KommiekcoB [lo ycloBHSIM DPa3BHTHsSi FOPH30HT Ha 3HAUITEJbHOH
YacTH TePPHTOPHH 3al(HI{EH MOCKOBCKOH MODEHOH OT BHEIIHEro
3arpsisieHdss HcnoJip3yeTcsi KaK MCTOYHHK BOJOCHAOXeHHS JhHTE-
asMu oamockosbs
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HuenpoBckass cnopaagHuyeckd oO6BOAHEHHAS MO-
peHHas TojMlla pasBUTa B mpejae/tax PerHoHa NMOUYTH [OBCeMe-
CTHO. YcaoBusi OGBOJHEHHS e€ HAMOMHHAIOT YCJIOBHS OOBOIHCHHS
MOCKOBCKOHl MODEHEH!, Iae BOJAH cOAepxkaTcid B INECYAHBIX JHH3AX
H MPOC/AOSIX JEJHHKOBHIX OTVIOXKeHHH. MoIgocTs 00BOAHEHHBIX 00-
pasoBaHuil weGbJablLIas — oT aoJdeld no 2 M (peaxo o 6 M). Boau
3TH MOYTH HE HCMOJb3YIOTCS.

OKCKO-IHEenpOBCKHH BOAHO-MNEeZHHKOBBH BOJO-
HOCHHH TOPH3OHT, NPRYPOUECHHHA K (/IIOBHOIVIALHAJBHEM H
aJJIOBHAJbHBIM IeCcKaM, 3aNOMHAOMHM B OCHOBHOM ACMDPECCHH A0~
JIeJHUKOBOTO peabeta, OTAHYACTCHA 3HAUUTENbHBIM H3MCHEHHEM
MOIIHOCTH ~— OT HEeCcKOJIbKHX a0 40 M (B morpeGeHHBIX nOJMHHAX H
BrnaauHax), [OpPH30OHT MPEHMYIHECTBEHHO Hamopublit (Hamop 15—
20 M) ¢ AHEMPOBCKHMH MOpEHHBIMH CYTJIHIIKaMH B KayecTBe BOJO-
ynopHoit kposau. Huxuell rpaHHUel ropH3oHTa cJayXaT Ao4eTBep-
THUHBE OTJOXKeHHs. [/Iy6HHa 3aJileraHust 3THX BOJ MOXKeT KoJe-
GaThcsi OT jgodell MeTpa mo jpoamHaMm pek no 40 m Ha Boxopasne-
nax. BopooGuabHOCTh TOPH3OHTA, MHTAEMOTO BOJAMH, NepeTeKato-
LIHMH H3 COCEJHHX BOJOHOCHBIX TOJIL, HJIH aTMOC(epHBIMH ocajiKa-
MH, AOBOJbHO Bbicokas. Boam mnpechble, THApOKapbOHATHBEIE KaJb-
IHeBble HJH MarHueBO-KaiblHeBble. B GoablInHcTBE clyuaeB OHH
3aINIEHb! ¢ MOBEPXHOCTH CJOEM MOPEHHBIX CYIVIHHKOB M 1IHPOKO
HCIIOJIb3YIOTCSI HAceJNeHHeM JAJsi MUTHEeBHIX KM XO3SIHCTBEHHBIX HYXJ.

ITopoKCKHYT BOAHO-JEAHHKOBHH BOANOHOCHBI#
FOPH3OHT NPHYpoueH K (JIIOBHOTAALUHAIBHLIM H aJJIOBHAJbHBIM
neckaMm morpeOeHHbIX NMOX OKCKOH MOPEHOH ROJIeHHKOBBIX [OJHH.
Hayuen on cn1abo H MPAKTHUECKOrO 3HAUCHHS MOKA He HMeeT.

BBuay HeGonblIOro pacmpoCTPAHEHHsI OKCKOA MOpPEHbl OKCKO-
JHENMPOBCKHA H HHXKeMeXallHe BOJAOHOCHHE FOPH3OHTHI KaiiHO30H-
CKHX H Me3030HCKuxX oT/0xeHHH obbenuuenn T. I'. IloprHoBOi#t B
o0l Me30KaHo30MCcKull BOJOHOCHKIA KOMIJIEKC, KOTOPBIH BKJIIO-
yaeT B OCHOBHOM BOJ bt HEOTEHOBHIX H Me3030HCKHX OT/IOXeHuH, Bo-
JIOHOCHBIC F'OPH30HTH MOIIHOCTBIO A0 6 M BCKDHITH B O3€pHO-aJJIIO-
BHAJbHBIX MeCKaX HeoreHa, B MecKaX, MecYaHWKax H ONOKAax Bepx-
Hero Mesa MoHiHOCTbIO a0 20 M u GoJee, B mecKax CEHOMAHCKOro
Apyca BepxHero mesaa H a/lp0CKOro sipyca HHXHero mesna MOLIHO-
¢tbl0 10—25 M, a TakXKe B TVIHHHCTO-NECYAHBIX PA3HOCTHX aMTCKO-
ro, TOTEPUBCKOTO H BAaJ/JaHXKHHCKOTO SPYCOB HHMKHEr0 MejJa H BOJ-
JKCKOTO sIpyca BepxHell 10pbl MOIHHOCTBIO 10 40 M u GoJee.

ITOT KOMIIEKc OTJAHYAETCsi OCTPOBHLIM PAaclpOCTpaHEHHEM.
3/4ech BCTpEUEHBl H TPYHTOBbiE BOJBI HEOTEHOBHIX OTVIOXKEHHH M BO-
Abl ¢ Hanopow Ao 60 M, BEpXHHM BO/IOYIOPOM KOTOPBIX CJAYKAT Cy-
IJIHHKH ITHENPOBCKOH MOPEHB, a HHMKHHM — KHMEePHIK-KeIoBel-
CKHe TJIHHbl. Bomoo6HabHOCTS KOMIMIeKca padHoobpasHa.

HexoTophle Hcc/Ie10BaTeNH BHASAIT 6aT-KelJM0BeACKHI BOIO-
HOCHBIA TOPH3OHT M3 YKa3aHHOTO Bblllle KOMIJIeKca. DTOT FOPH3OHT
BCKPHIT B TleckKax BepxXHeH M cpejHell 1OpHl, 3aMOJHSOMHX A0KD-
CKHe JOJMHHBI ¥ MMEIOIHHX MOIHOCTHL OT 5 1o 40 m. Bopoymopuo#
KpOBJIeH CHylKaT KHMePHIXK-KeJ/JIoBeHcKue raunel, Hamop Boabl Mo-
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xer pocturate 50 M. Huxuuit Bogoymop B GoJIbUIHHCTBE CJy4aes
OTCYTCTBYE€T, H TOTA2 ITOT FOPH3OHT HEMOCPEACTBEHHO coobuiaercs
C COOTBETCTBYIOIIHM TOpH30HTOM KapOoHa. BoloHOCHBI KOMIJIEKC
ucnoan3yercsa xkurenamu [loamockospsi. Cefiuac mnsiaHHpyercsi €ro
IIEHTPaJH30BAHHOE NPOMBIIIJIEHHOe HCMOJb30BAHHUE,

FT'ny6okune BOAB KaMEHHOYTIOJbHBIX OTJOXeE-
HH i, BXoAsliHe B cucteMy MoCKOBCKoro apresnaHcKoro OaccefiHa,
pasjeJieHsl CI0SIMH-BOAOYNOpPaMH. DBpjensior cMmeHsiomue 1pyr
Apyra 1O BepTHKaJH BOJOHOCHbIE TODH30OHTH H KOMILIEKCH!
(tabs. 11): Kas3bMEHCKO-aCCeNbCKH, KaCHMOBCKHH, MOJ0JbCKO-
MSYKOBCKHi, KalIMpCKHH, NMPOTBHHCKHI, TapyCcCKO-OKCKHH, sICHOMNO-
JSAHCKHH, YTHHCKHH M 3aBOJIKCKHH.

KnsisbMHHCKO-acCedbCKHH BOJAOHOCHBH TI'OpH-
30HT OXBATHIBAE€T TOJILY TPEUIHHOBATHIX H3BECTHSIKOB H JIOJIOMH-
TOB KJSI3bMHHCKOTO HAJArOpH30HTAa IKEAbCKOTO sipyca H aCCeNbCKO-
ro sipyca HHKHeH MmepMH. MoL{HOCTL 3TOr0 TOPH3OHTA MOCTENEHHO
Bo3pacraer K cesepo-BocToKy ot 10 no 60 M. BomoymopHo#i kpos-
Jef ¢cyXKaT KHMEpH/X-KeJJOBelCKHEe FJIHHBl WM CYFJIMHKM [Hel-
poBcKoli Mmopenbl. Boasl namopHble, Bennunna namopa Bospacraet
¢ TMOTPYKEHHEM TOPH3OHTa B CEBEPO-BOCTOYHOM HampaBiaeHHH or 30
Ao 130 M. B ToM ke HampaBJeHHH CHHXKAOTC abcOIOTHBIE MbE30-
merpuyeckHe ormerkH. Ha npasom Gepery Kuasispmbr mexay [las-
Jgosckum [locagom u KynasHoii, rie BomoBMel{aouiie mMopoAbl Bbi-
XO[SIT Ha NOBEPXHOCTb, Hamop najaer go Hyas. [luranue ropusoH-
Ta OCYILECTBJ/SIETCA KaK 10 BCell NJoOLLajAH €ro pasBHTHS, TAK H BHE
ee B paiione Oxcko-IluuHcKoro Basa. Pasrpyska MpOHCXOAHT B JO-
aunHax Kasispmet, Jy6ubl, CecTpsl ¥ MPHUMBIKAIOMIIIX K HUM JOJH-
HaX KPYNHBIX NMPHTOKOB BomooGuibHocTh CBsI3aHa ¢ TPeUIHHOBA-
TOCTHIO H 32KaPCTOBAHHOCTHIO NMOPOJA. 3ALULHIKEHHOCTh FOPH3OHTA OT
3arpsA3HCHHUs] C TMOBEPXHOCTH JOBOJILHO XOPOHIasi, 32 HCKJIYCHHEM
30H, Tle OTCYTCTBYET IOPCKHA BOJOYIOP HJH KPOBJSI MOPEHHHX CY-
TJIRHKOB MaJIOMOIHA. DTH BOAB! IHHPOKO HCIOJB3YIOTCH /51 BOXO-
CHaO>XeHHs JXHTeJell CeBepHOl H ceBepo-BOCTOUHON uacreft Mo-
CKOBCKOH o0/acTH.

KacumMoBCKHl BOZOHOCHbBIH rOpPH3OHT, MNPHYypOUCH-
HBIf K TPEIIHHOBATHIM H KaBEPHO3HLIM H3BECTHAKAM H LOJOMHTAM
KacCHMOBCKOIO sIpyca H PYCaBKHHCKOH TOJIH TIXKeJbCKOro spyca,
OrpaHHYeH CBEPXY ToJlIeH I1{eJKOBCKHX MECTPOUBETHBIX TJIHH MOMI-
HOCTbIO 15—20 M MouHocTs camMoro ropu3oHTa B ceBepo-3anagHoM
HanpaBsJeHHH Bo3pacraer oT 20 go 50 M, B TOM Xe HaIpaBJeHHH
Hanop yBenuuyuBaercs ot 0 (B6au3am Mocksbl) g0 150 m (paiioHst
KaunHcko-JIMHTPOBCKO# Tpsifibl). DTOT BOROOOH.IbHBEIN TOPH3OHT,
obnacTp MHTaHHA KOTOPOro coBmajgaer ¢ obJacTeio pacrnpocTpane-
Husl, pasrpyxkaercs B JAoanHax Jlamel, Cectpef, Kaaspmoul, Boasl
3TOr0 FOPH30OHTA HHTEHCHBHO KCIJIYaTHPYIOTCH.

[TopnonbcKO-MA4YKOBCKHA HAaNMODHHBH TOPHBOHT,
NMPHYPOUYEHHBI K TPEL{HHOBATHLIM, 32KapCTOBAaHHLIM H3BECTHSIKAM H
JAOJIOMHTaM MSYKOBCKOIO M MOLOJbCKOrO TODH3OHTOB H CMEJBHH-
CKHM CJ0IM KallMpCKOTO FOpPH30HTA, LIHPOKO pasBHT B Mpeaenax
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BO,I],OHOCHHC TOPH3OUTH H KOMILIEKCH KaMEHHOYTOJbHbIX OTJIOKEHH i

Tabauna 11

T

“l;oop\:l:;::::i Fpanuny™passurus BoaoBMemaoimpe N0pPoin Mopoan sonoynopa Hamop, M B"‘;g:;;‘;%‘::‘o;“)
Oxcko-npoT- — TIpoTBHHCKO-OKCKHE H Kposast — Bepeiickue Bonocuabxenne
BHHCKHH CEepHYXOBCKHE  H3BECTHA-| IIMHE, NOOLIBA — TY/ib- (MHTEHCHBHOE)

KH, JOJOMHTH cke 1 606pHKOBCKHE IViH-
HB

Kammupcxnit Cniomrsoe pac- Hspecthakn u nojioMuTsl | Kpopasi — Me3okaiiHo- Jlo 30, pexe no BonochuaGxenue
IpocTpaHenHe ce- | ¢ MpoCaOSIMHM Mepreseii u| 30fickHe TJIMHH # CYTJiHH- | 50 (orpaxyyenHoe)
BepHee JHHHH TJHH (MOIIHOCTL 10 65 M) | KH, POCTHCAABJ/ILCKHE IJIH-

Boporcx — Cep- HBI; NOAOUIBA — Bepeii-
nyxoe — Kamupa CKHe TJHHH
Tononbcko- Pazeur nourd mo | Mseecthsiku ¢ masiomout-| Kposisist — Bepxuetopckue | 0—130 (xa cese- BogocHabxenune
MSAYKOBCKHII Bcelt obsacTH HEIMH ODOC/JOAMH JOJOMH-| Wil KPEBSIKWHCKHE TVIMHHL | po-BocTOKe ¥ Boc- | (40 45 % oT 06-
TOB M Mepresiefi (MOIX-| OIO0DIBA — POCTHCAABAL- | TOKe 061acTH) 1mero pofooT6opa,
Hocth OT | M no nepude-| ckue rivHBR HHTEHCHBHOE)
puH 10 70 M B HEHTpE)

Kacumosckuit 3anajgHee JIHHUH HssecTnsiky, notoMuTn c| Kpomssi — sepxuelopekue | 20—150 (3aropex) | Bonocnabxenue
Kanunuy — He- TIp OCJIOAIMH JOJIOMHTH-| WIH 9eTBEPTHUHHE TJIHHHL; (MHTeHCHBHOE)
noBck — Kploko- 3HPOBAHHKHIX Meprejiell H| NOLOWIBA — KPEBSKHH-

Bo — Ileckut — Pa- | raun  (Momrocts 30| ckue ruMHR H Meprend
MEHCKOe — 50 M)
EropbeBck

KasispMuHcko- | Cesepuee Ilary- Hssecthsiky U jpoJiomutd-] Kposasd — lopcrue, pexe | 20—100 OcHOBHO#l HCTOU-

acce/ibCKHI PH H JiHHMM POXK- | SHDOBaHHHWE  HM3BECTHSAKH| TaTapcKHe TJHHH;  10- HHK BOJOCHa6Xe-

JeCTBEHCKOE —
Konakoso — S1x-
pomMa — Mockea —
Banamuxa — Jlu-
KHHO — JlyJieBo

(MowsocTs A0 45 M)

AQLIBA — LIeJIKOBCKHE
KPaCHOUBETHBIE T'JIMHH

HHS Ha ceBepe H
ceBepo-BOCTOKE
obnacTy (HWHTEH-
CHBHOE)



obnacru. Ero momuocrs u3mensercs or 50 no 80 M. Benuuuna ua-
nopa Bo3pacCTaeT, Kak B ADYrWX ropu3oHrax KapGoHa, or 20 mo
120 M. O6aacrs muraHHs coBnajgaer ¢ 06j1acTbl0 pacHPOCTPaHEHHs
ropu3oHTa. JpeHupyloTcsi NOMONBCKO-MAYKOBCKHE BOAL Bodroft,
Mocksoti, ITaxpo#i, Pysoii, CeBepkoii u APDYTHMH pEKaMH.

KacCHMOBCKHE H NMOJO/bCKO-MAYKOBCKHH BOAOHOCHBIE TOPH3OH-
THl pas3je/sieT Nauka KPeBAKHHCKHX KDPAaCHOLBETHBIX IVIHH MOLIHO-
cteio 5—9 M. Ot HHXKeJexaluero KallMPCKOro BOJOHOCHOIO TOPH-
30HTA OMNHCHIBAaEMasl TOJINA OTAEJEHAa POCTHCAABJILCKAMH T[JIHHAMH,
MPH OTCYTCTBHH KOTOPBIX 06a ropH3oHTa o6pasyloT eIHHYI0 BOIO-
HOCHYIO CHCTEMY.

Kamnpckuii BOTOHOCHB I TODH3OHT pPasBHT 0O BCEH
obJaacTH H NIPHYPOUYCH K TPEIHHOBATHIM H3BECTHsIKaAaM H J0JIOMH-
taM MolHOoCcTbI0 oT 10 no 65 M. Ilurtanue ero ocymecTBafercs mo
Bcell of/acTH pacnpocTpaHeHusi. JpeHHpPyIOTCs BOAB KalllHPCKO-
ro ropusonra jpoanHamu Mocksr, Okwu, [Iporss, Hapel, Jlonacuu
u npyrux pek. Hanopw MmeHsoTest B WHpoKHx mpeaenax —or 0 (Ha
joro-3anazne obaacrtu) go 120 M (Ha ceBepo-BOCTOKE).

Toama BepeficKHX IJIHH, MOUIHOCTL KOTOpHIX nocruraer 100 M,
otnenser 6oJee r1y60KHI OKCKO-TPOTBHHCKHH BOJOHOC-
HBHH KOMIJEKC, NPEeICTaBJIEHHbI NPOTBHHCKHM H OKCKO-Tapyc-
CKHM BOJOHOCHBIMH ropu3oHTaMH. Mexkay HEMH ¢ paspbiBaMu 3a-
JeramT creuleBckue riauHbl. O6lUasi MOIHOCTL 3TOr0 KOMIIJIEKCA,
OXBaTHIBAIOWIEr0 TOJILY 3aKaPCTOBAHHBIX H TPELIHHOBATHIX H3BECT-
HSIKOB H JOJOMHTOB, H3MeHsieTcst oT 50 1o 90 M.

Besnanopuble BOABI BCTpEUYAlOTCsi MO IOro-3amajHOH I'DaHHIE
pacmpoCTpPaHEHHsI 3TOr0 KOMIJEeKca, rae OHd MOYTH He 3aliHIeHB!
OT 3arpsi3HeHHsi ¢ noBepXHocTH. K ceBepy u ceBepo-BoCTOKY, YXOAA
MO TOKPOB BepefCKHX TVIHH, BOAB KOMIJIEKCA CTAHOBSITCSI HAMOP-
HbIMM H BeJHUHHA Hamopa Bo3pacraer Ao 350 M. [Iuranue 3jech
TaKoe (e, KaK M BEPXHHX TOPH3OHTOB, @ JPCHAXK OCYIUECTB/SETCS
Bouaroii, Oko#i, IlpotBoit 1 Tapycoii. BogooGunpHocTh KOMIJIEKCa
H3MEHYHBA, UTO CBS3aHO C HEPABHOMEDHOH TPEIIHHOBATOCTBIO IO-
pon. B ofnacTH pasBHTHS NpeCcHBIX BOJ OKCKO-NPOTBHHCKHE BOMXO-
HOCHBIH KOMIIJIEKC HCIOAb3YeTCst A/ BOJOCHAOXKEHHS.

SICHONMOJNSHCKHH KoMnJdeKc, OObBENHHHUBILHH BOAOHOC-
HBlE MIEeCKH TYJAbCKOro H 006PHKOBCKOrO FOPH3OHTOB, a4 TaKXKe YMHH-
CKMH H 3aBOJIXKCKHII BOJOHOCHBIE T'OPH3OHTH, 3aJeraeT Ha 3HauH-
Te/JbHOA IyOHHe H HaceJeHHeM ofaacTH He Hcnosbdyercs. OxH
HAXOAATCS HHXKE TPaHHI[ 30HH AKTHBHOTO B3aHMOXEHCTBHSI ye/oBe-
Ka ¥ cpejbl.

Cama 3Ta 30Ha B T'H/APOTre€O0/JIOTHYECKOM OTHOILNEHHH UETKO JeJ/UT-
¢l Ha ABa 3Taxka. HHKXHHH BKJIIOYaeT CHCTEMY B3aHMOCBSI3aHHBIX
BOJOHOCHBIX FOPH30OHTOB KapOoHa, UIHPOKO HCHNOJMb3YEeMBbIX MPH BO-
JOoCHAOXKEeHHH DEeruoHa. 37ech MNPOTEKAIT mnpoleccs TIJIyOHHHOrO
Kapcra, KOTopble HEpPeiKo NPOAB/AIOTCS Ha [OBEPXHOCTH B BHIE
BODOHOK MJIH KOT/JIOBHH. BepXHHH 3TaXX BOJOHOCHBIX TOPH30HTOB,
MPHUYPOUYEHHHX K MOIUHOMY NOKDPOBY PHIXJ/IBIX OTJOXKEHHH, HCIBITH-
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Baer Haubosee CHIBbHOE TEXHOTGHHOEe BO3JEHCTBHE M B CBOKIO Oue-
Pelb BJHSET Ha 9KOJNOrHYECKHEe YCJOBHsS DErHoHa, Peryaupys BOI-
HOCTb peK, 03ep M OO0JOT, ompejensii HHTEHCHBHOCTb psifia reoJo-
THYECKHX IPOIIEeCCOoB,

leoanHaMnyeckad o6CcTaHOBKa

MnxxenepHo-reonornyeckue kapthl MOCKOBCKOTO peruoHa AaioT
BecbMa NpHUOJIH3HTENbHOE IpejicTaBieHde o6 OO6LIeH reojuHaMH4Ye-
CKOil O6CTaHOBKE PEerHoHa, Tak Kak, BO-NEePBHX, He YUHTHIBAIOT BECh
CIIeKTP Pa3BHUTHX 3/€Cb 3K30reHHBIX TEOJOrHYECKHX INIPOIECCOB, a
BO-BTODBIX, IIOYTH He OTPa)kaloT uX KuHeTHKH. Mccaenoeanus no-
CJIeIHHX JIeT MO3BOJHUJIH YBSI3aTh BCE 3TH INPOLECCH B MapareHeTH-
YyecKHe TeHepallHu, BHIEJHB IJaBHBle, JOMHHHPYIOLUIHE IIPOLECC HIK
sIBJICHHE.

IlpuBenennasa ua puc. 11 (Bkmaagka) Kapra orpaxKaer NpoOCT-
paHCTBEHHOE pa3BUTHE NapareHeTHYECKUX TCeHepaluHd OCHOBHHIX
9K30TEHHBIX T'e0JIOrHYecKux npoueccoB MockoBckoro peruoxa. Ha
Hell XOpOoINO NpPOCJeXHBAETCS CBSA3b THX IIPOLECCOB C (DU3HKO-TE0-
rpaduyecKUMH (MHXKEHepPIO-Te0JOrHYeCKHMH) palioHaMH TeppHTO-
pun. Tax, ocHOBHHE NollaAu 60J0T U TOPHSIHUKOB COCPEAOTOUEHH
10 BOCTOUHOH W CceBepHON OKpaunaMm ob6gacrd, a Kuamncko-Imwur-
poBcKas rpfafa xapakTepusyeTcs pa3BHTHEM T'YCTOH H XOpOIUO pas-
paGoTaHHOH cerH oBparoB u 6asok. Kapcr fBHO TAroTeer x AOJH-
HaM peK, K y4YacTKaM, rje JAPeBHHE BOJOTOKH YHHYTOXKHJH 3allHT-
Hbie CJ0M IOPCKHX riuH. [lo GopraM KpyMHBIX PeYHHIX NOJHH, Bpe-
3aHHBIX B [JIHHHCTHIE TIOPOJAH IOPLI U KapOoHa, MOXHO Habaooaarb
OGUIMPHBIE YUACTKH C ONOJ3HEBHIMH IOABUXKKAMH.

I'eHepauun OIZHOTO H TOTO e THIA HO XapakTepy u Qopmam
NposiBJeHUs OO6pasyIOmIMX HX INPOLECCOB 3aMETHO pasjHYalTCcs B
pasHbix (H3HKO-reorpaduueckux NPOBHHIMAX (palioHaX) perHoHa.
Hanpumep, 3a03epeHHble HJIHM NOATONJIEHHBIE, OBICTPO 3aMJBIBAIO-
IlHe H HHUBeJMpYIOllHecs B peiabede KapcTOBHe NpoBaJnl B Melle-
pe HHKaK HeJlb3sl COYyTaTb C CYXHMH, aCHMMETPHUHBIMH, CKYJbITYp-
HO BHIDAXXEHHBIMH B peJibede, YrioBaTHIMH OOPLIBHCTHIMH KapCToO-
BLIMH TpOBajaMH B NpefesiaX 3a0KCKHX PaBHHH HJH C IJaBHO-OK-
pPYrJbIMH B mJlaHe, HerNyOOKUMH, 06e3 4eTKOro Mepexofa OT 3pOdH-
pOBaHHHX OOpTOB K AHHMILY BopoHKaMu MockBopenko-Oxckol pas-
HHHBI.

EcrecTBeHHble reosorudyeckne npoiecchl MOCKOBCKOrO peruoHa
0 CTEEHH HX BJAHAHUS HA HHXXEHEPHO-T€OJOTHYECKHE YCJOBHSA
(«cremeHn OGeCNOKOMCTBa», ONpPeNENEHHOH MyTeM aHKeTHPOBAHHS
APXHTEKTYPHBIX C/1Yy>K0) MOXKHO pPaclOJOXHTh B BHAE CJACAYIOLIEro
HepapxHYecKoro psanxa: 3abonavyuBaHde, OBpa)KHasd 3pO3HSA, KapcT,
onoJ3Hd. Pexxe MOXHO BCTPeTHTh NposiBieHHe cyddo3un, 0J0BLIX
IpOIIECCOB, OChiNE06pa30BaHUsA, MOPO3HOTO IyueHHs U GOJOTHOH Co-
JUPIIOKIHH.

O6pasoBanue 6oq0r [T0IMOCKOBbS OTHOCHTCS K Cy0apKTHYECKO-
My u GopeaJibHOMY MepHOJaM TroJoliena, 3a MocJejHee BpeMms 3a-
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METHO BO3POC/Ja aKTHBHOCTb €BTPOMHKAlUUH BOAOEMOB, CYXOJ0Jb-
roro saGomauuBanus W TopdoobpasoBanus MuHepaausauus 60-
JIOTHBIX BOJ PEerHoHa upe3BHYalHO pa3HO06pa3nd, W OOMOTHAS pa-
CTHTEJIBHOCTL HAacYHTHIBaeT Godablile 90 BHgoB coolUlecTB

Bonora MOXHO BCTpETUTb INPAKTIIYECKH N0 BCCH TEPPUTOPHH
peruona Ha IIpuBou.KCKO# HE3MEHHOCTH, B SIXxpoVMcKo-IlyOHHHCKOM
a0x6unc u B LlenTpanbHoli Memmepe 3TO Kpymubie JeCOTOPQsHO-
6os0THBIE MaccHBH, 00pasymoliilie MOYTH perHoHaJjbHbie CHCTEMEB
60401, COeANHEHHKX npoTokamMu Ha ocrasnwroil TEPPHTOPHH 6oao-
Ta OoJce VieJKHe, TNPOCTPAHCTBEHHO pasolbumennele, HEPEJKO B BH-
Jle H30.1MPOBAHIIHX OECCTOUHBIX KOTJOBHH — PE&JAHKTOB  JpEBHHX
o3cp Takue osepHHC KOTJIOBHHBI C MeCTaMH COX¥PAaHHBIIHMCH 3€p-
KaJOM OTKPHITOJi BOJB XapaKTepHbl s 3anagHoro IToaMOCKOBbaA
u CwmoneHcko-Mockosckoin Bossmurennoctn 1 10, JKake n
b A Doseuko B Oaccefine Yud omucanu noytd KPYyrabie B IJaHe
00/I0THHIE TOHMXKEHHS, 00pasoBaHHe KOTOPHIX OHH CBASBIBAOT C
IPOLECCOM pPeJHKTOBOTO Tepmokapcra. [duamerP 3THX KOTJAOBHH
JIOCTHTaeT 2 KM npu cpeaHux raybunax 10 M. B I0XKHOH NONOBHHE
MOCKOBCKOrO pervioHa J0BOJIbHO MHOTo 0ojorT nOCTKAapCTOBOTO TH-
na, pasBUTBHIX HAa IJIOCKHX BOjoOpa3ienax v B joJHHE Oxu. Brewne
OHH HANMOMHHAIOT NOCTTEPMOKApPCTOBHE Gosnora, HO MCHBLIE TO JHA-
WETPY B TayOunaw {PEikd npedmmat 2 m)

BosoTta mepeuinc.1eHHBIX THIIOB HVEIOT PsijL ocobennocrern I'pa-
HHIB X JOBOJNBHO YCTOIYHUBH, a H3MeHEHHe BOXHOCTH MOXKHO MPO-
CJIE/LITh IO XOPOLIO 3aMETHOH OKOJbLOBKe jsaraMH bosora Tepmo-
KapcToBOTO TIiNa, KakK NPAaBHJIO, HAZAEKHO 3alHIAEHBl OT NOANNUTKH
apTe3anaHCKHMH BOAAMH, 4 NOCTKAPCTOBHE GosoTa, Haobopor, ya-
CTO TOINHTHIBAIOTCA BOJAMII TOPH3OHTOB KapOoua, II03TOMY IPi 3K-
CIJIyaTalluy NOCHAETH:Ix ITIOCIKAapCTOBEe (GojioTa GBICTPO OCYWIAKOTCS.

BonbuwinrcTBO 60J10T 3aHNVAIOT JApeBHHE IOHIKEHHS B penbvede
H O1JHHYAIOTCS HEYETKIMH, PACIVIBIBUATHIMH TpAHHUAMH, Kak Ob
TePAIOUIUMHECA B OKDECTHHIX Jyrax u Jiecax D10 B OCHOBHOM €B-
TpodHHe Hu3uHHBle OojoTa ¢ Gepesoil, HBON u OCOKOBHMH Pexe
BCTPEYaIOTCA  OJUrOTPOduble 60J0ra ¢ COCHOR H  GaryJbHHKOM.
Kpynunie Huzunubie Gosora Memepn, Takue kak bBaxmeeso, Ily-
crounuckoe, IllecTumupoBckoe 1 PsasanoBckoe, nOANHTHBAIOTCS XKe-
CTKHMH MHHEPAJH3OBAHHLIMHM BO/laMH, YTO He MOINJIO HE OTPA3HTh-
Cfl Ha HX PACTHTENbHOCTH M NMpPHBEJO K 06pa3oBaHHIO BHICOKO30/b-
HHX TopPoB B oTinuyme or Hux BepxoBee GosmoTa (Hanmesckoe u
MaxkapreBckoe EropbeBckoro mmaro) orauyanrcd claGoMuuepasu-
30BaHHBIM TOP(OM C MaJOH 30JbHOCTBHIO, YTO OGBACHACTCS IHTAHH
€M HUX MATCKHMH BOJAaMH.

Bosora 3auumaior okoso 35 % teppuropun Memepn (puc 12).
Ha cesepe peruona 6osora mokpmisaior ot 3 10 14 % mniomazn.
Hemano Gosor n Ha CMoseHCcKO-MOCKOBCKO# BO3BBILIEHHOCTH, I1e
1o nojcueram ouH 3axumalor or 0,9 po 5,6 % nromaxnu. K wory o1
MockBH uHCaIO GOJOT M NJIOIIAJIH, 3aHHMAaeMble MMH, YMEHBILIAIOT-
Csl, XOTs1 HA 3A0KCKHX 3e€MJAX Ha HX 70JI0 NPUXOTHTCA NDHMEPHO
2 9% rteppuropun a5 Takoro u3jaBHa o6pabaThiBAEMOro CENbCKO-
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Puc 12 Kapra 3a6osouenncctr MockoBcko#t ofaactu (mo M C. Opaosy, 1985)

3a60 OYeHroCThL peuHblx Oaccefinos (B %) 7 — 50—60, 2 — 40—50, 3 — 30—40; 4 — 20—30,
5 — 10—20, 6 — 5—10, 7 — mMenee 5
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X03fHCTBEHHOI'O pailoHa C BBHICOKOH KYyJBbTYpPOH 3eMJefe/usl 3TH
IJIOIIAJAH AOBOJBHO BeNHKH.

OsBpaxHas 3p03usl — TUIHYHBI 17151 MOCKOBCKOrO peruoHa npo-
nece (puc. 13). Ha Cwmosencko-MocKOBCKOH BO3BHIILIEHHOCTH, TAe
6a3uc 3pO3HH KPYNHHIX OBparoB uHorfa jgocruraer 100 m u 6ojee,
TYCTOTa OBPaXKHO-6AJOYHOI CeTH cOCTaBJSeT NPHMEpPHO 07——09KM
Ha 1 km? (cBenenus mo KimHcko-IIMutpoBckoii rpsae). Koaddu-
IHEHT OTTOPXKEHHOCTH 3eMeJ/b OBDPAaXKHOH 3po3uefl JOCTHraer 31ech
0,14 (cpenHee 3HaueHue 0,05). Bausku k sTuM uudpaM U mapamer-
pbl [IOPAaXXEHHOCTH OBPaKHOH 3po3uel 3eMesp 3a0KCKO# paBHUHHI,
rje 3HaueHUs KO3(PPHUHEHTa OTTOPIKEHHOCTH 3eMeJb STHM Mpolec-
coM usmeHsawrca ot 0,04 1o 0,06, Ha Mockoscko-OKCKo#i paBHHHE
OTTOPXEHHOCTb 3eMelb OBPaXKHOH 3po3uell cHukaerca (0,04—
0,05), a Ha 3a60JOYEHHBIX 3aHAPOBBIX PaBHHHAX DEIKO MpeBbla-
et 0,01, 3a uck/JlOueHHeM 3anajHOfi OKpaHHL DBepXHEBOKCKOH
paBHHHbI, rie oHa aocruraer 0,03 Jlis Takoro OCBOEGHHOTO U TYy-
CTOHACEJeHHOIO PEruoHa 5TO HeMaJibie LHODPH.
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Puc. 13. Kapra passutda ompaxHoit 3po3un MocnoBexeit o6aactu:

I-A-1 — }V-B-1 — nnaexc palioHa Koudduinenr OTTOPKEHUOCTH 3cvenb 5po3Heit”
1—0,12—0.16, I — 0,10—0,12, 11} —005-0,10, 1V—0,01—0,05 u MmeHee, A — njolllajgHas
3po3Hs, B — jokagusalisl 3Po3HM BAOAb pek; | — mpeolGianator ospard, 2 — npeobaagatoT

6ankn M KpynHble oBparn. | — oBparu u Oasiki; 2 — 10.IuHbL BOLOTOKOB Ge3 aKTHBHOft Gepe-
roBof 3p03HM, 3 — NOJNHHLI PeK ¢ rycToll ceTbio Geperoshiv OBparoB, 4 —- [paHulbl 3P03H0H-
HBIX PaOHOB

Kpynuesie oBparu # §anKu NPOTHAXKEHHOCTBIO 10 2 KM ¢ raylu-
Ho¥ Bpe3a 1o 30 M M KPYTHIMH CKJOHAMI XapaKTePHB! JJif BO3BH-
mennocred peruona. K ory ot MOCKBH ceTh OBparoB pejeer, JOKa-
JU3ysch BAoJb GOPTOB peuHblx NOJHMH. Ha 3a0KCKHX 3eMJfX MHO-
rHe OBPArH OCJIOXKHEHbl KapCTOM.

OnuceiBass osparu Kouncko-[Murposckoi rpsaab, A. JI. 3na-
MeHCKass HacuuThiBaer ot 6 mo 12 crynmeHefi mo HuX TajbBeram.
B6ausu xpymuoro /nuHeamenrta (pafion Moxaficka) B ONepsIOLINX
ero oBparax Mbl HAaCUHTaJH HO verblpe ctymeHm. Ha akrtuBH3auHuIO
Bpe3aHHsi OBparoB B 30HE HEOTEKTOHHYECKMX I[OAHATHI MO JOJH-
Ham Jlonmacuu u ee NpUTOKOB yKaswmBan E. M. Iuk, yro mogrBep-
Iuan 6osiee MO3JHHE HCCJIELOBAHMSA,

Osparu 3aGosoueHHbIX paBHUH Memepsr u BepxHeBOMXKCKHX
3aHJIPOB OTAMYAIOTCS CJabblM TOHHBIM BpesanueM. V3puiaucrtble B
nAaue, ¢ HJIOCKHMH VBJAAXKHEHHbIMM JHHHIAMHM OHHM 3allJbIBANOT €
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BepxoBbeB. Bojbl 6001, MOAJepKHBAsA 3PO3HIO, B TO e BpeMsd
€MOCOGCTBYIOT HHBEJHPOBKE MEJKHX OBParoB H pasBHTHIO NpoLec-
cOB 60JI0THOM CcOMHGITIOKIIHH,

CseleHns o jauHaMHKe oBparooGpaszoBaHus B IloaMOCKOBbe
kpaiine pasnopeuyussl. [To kaaccupukauun C, C. CoGosesa, 3nauH-
TeqapHas yacte CMoseHCKO-MOCKOBCKO#l BO3BBILIEHHOCTH OTHOCHTCH
K padioHy «cpeJHepacTylLlHX OBParoB» co CKOPOCTbIO BPe3aHHSA Bep-
xoBuil 10 2 M B roja. Eme Goabme ckopoctu pocra osparos Ilox-
MockoBbsi — 10 5 M B rox (C. V. Kapumxaros u A. JI. 3namen-
ckas). O6 akTuBHOM pocTe oBparoB npaBoGepexbs p. MOCKBbHI K-
camy T 10. )Kaks, B. A. Boserko u jap. OHH ONHUCHBAJIH CBeXHE
¢dopMbl oBparoB nporsxkeHnoctsio 10 300 M ¢ ray6uHON Bpe3a 1—
25 M.

O6pamaer ua cebs BHHMaHue TOT (baKT, UTO CBeAeHHA 00 ax-
THBHOCTH OBpaXHOH 3PO3HH Ha 3HAYHTEJbHBLIX IJIOILAJAX DerioHa
coflepxkatca B paGorax 1960-x rr. u Gosee panuux. M3 148 oGcie-
JOBAHHBIX B INoOCJeLHHe rojibl oBparoB [logMOCKOBbS ¢ NpH3HAKA-
MH aKTHBHOCTH IIPOLIECCOB 3PO3HOHHOrO poCTa JHLIbL B 39 caydasx
{IOBTOpHblEe 3aMepbl NOATBEpPAH/IH 3TOT PpOCT. Tak, HaGJIO/eHHS,
pOBOAMMEIE B TeueHHe MATH JeT 3a OBparaMu B JoJHHe p, DaHb-
ku (r. KpacHoropck), nanu cieiyoiiue pe3yabTaThl: BepXOBbs 24
0Bparos Bpesasuch co ckopocteio 0,2—0,4 M B rox u 1Ba oBpara
OTCTYNWIK B BeceHHe-JeTHHH mepwox noxjaiusoro 1984 r. ma 1,2
u 1,7 m.

[lopTBepauIacs, 3aBHCHMOCTb HHTEHCHBHOCTH OBPAa’KHOH 3PO3HHU
OT 3KCHO3HIIHK CK/JIOHOB, YTO CBSI3aHO C PA3JHYHSAMH B MOLIHOCTH
cHexHOro mokpoBa. Ilo ceegennam C. V. Kapumxanosa, npoBOIHB-
uiero HayyeHue oBparoB KunHCKO-IIMHTPOBCKOH rpsiibl, MOILHOCThb
CHEXKHOTO MOKpOBa Ha CKJOHAX CEeBEPHOH SKCNO3HiLHK Ha 27—28 MM
60.1blle, YeM Ha CKJOHAX IOXKHO# 3Kcmosuiuu. Ha ckionHax Bocrou-
HO#l 3KCNIO3HIHH MOILHOCTb CHEXHOro moxkposa Ha 10—11 MM 60Jb-
ie, 4eM Ha CKJOHAaX 3amajHoil sKcnosulpi. O6beM TajblX BOJ H
IHEprHs NMoroka 6oJibllle HA CKJIOHAX CeBepHOH M BOCTOYHOH 3KCIO-
3uUHH. B To e BpeMs npouecc NporaHBaHHs NOPOJ HA 3THX CKJO-
HaX pas3BHBaeTcs MejJJIeHHee, YTO NPEJOXpPaHAeT HX OT pasMbiBa B
nepHos HanGoJee aKTHBHOIO CHETrOTasHHUS.

Kapcr MOCKOBCKOrO pernoHa OTHOCHTCH K THIY MOrpeGeHHOro.
HMckamouenne cocraBiser I0:XHAs OKpawHa o6JacTH, rie KapcTylo-
UIHeCs: H3BECTHSAKH BBIXOJSAT Ha NOBepxHOCTb. [lo kaaccudukaiuu
A. T. Yukuwena, MOCKOBCKHM pErHOH BXOJHMT B €OCTaB MOCKOB-
ck0-OKCKO#l KapcToBo#l 1POBHHIHH MOCKOBCKOFO KapCTOBOTO OKpY-
ra. [lpomecc KapcroBaHus pas3BHBaercs B ToJlle NMOPoj KapOoHa,
NpOABJAACh HA [MOBePXHOCTH JHIUIb TaM, Je MJIOTHAsA KPOBJS IOp-
CKHX [VIHH NpPOPBaHA, HMeeT HeGOoJbIIYI0 MOINHOCTL HJIH OTCYTCT-
8YeT, a MOKPOB MOPEHHBIX CYIJIMHKOB HE MOMKeT NPenfArcTBOBaThb
IPOBaNbHO-CyH(PO3HOHHBIM NPOPEIBAM B KapCTOBbIE NMOJOCTH.

B Mockoscko#t obnacTu HacyuThiBaercs GoJee 700 kapcrompo-
ABJICHHH, XOTA, 6e3 COMHeHHs, 3Ta Hudpa JLaer Janllb camoe MpH-
SausuTesbHOE NPEJCTaBeHHe O Pa3BUTHH Kapcra B peruoHe. Ipo-
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Puc. 14. Kapra paitcHupcBaiing Kapcta MCCKCBCKCIl 06s1aCTH.

Paiionsl pa3gUTUR KapeTa i €20 NpORBAEHUN HG HOGEPXHOCTU! [ — wIOWLAAHOro (IOPCKHIT
BOAOYMOP OTCYTCTBYeT, MOLLHOCTb 4YeTBEPTHYHOro, NMPEHMYLLECTBEINC [ecualoro NoXpoBa.
ne6osbuias); 2 — AOKAALHOrO (B mpenesax norpeGenHblX peuybIx, [OAHH, Trile WOPCKHI BO-
AOYynop pasMblrT); 3 -— 3MH30AHYECKOro (IOPCKHE BOAOYRNOp OCTPOBHOII HJAH MaJOMOLLHBI,
MOIMHOCTh YeTBEepPTHUHbIX OTJOXKEHHH meCcTporo cocrasa KoJsieGaeTca B IIHPOKHX mpejenax,
KADCTONpPOSABAEHHA He 3aHKCHPOBAHBI, HO BO3MOXHEI). s

Paiionb, 6 npedenax KOTOpbIX npOABAeHuE KAPCTQ MaAA0 6eposiTHO! 4~ KapCcTONPOSIBJICHIS
He BCTpedeHH H MajoBePOATHH (CnAowHoe pasBHTHe IOPCKOro BOLOYNOpa, MOIIHAA TOJALE
NepeKphIBAOIMX CYTAUHHCTBIX OTJOMEHHH); § — KapcTONpOAB/NEHHS BO3MOJKHBI NPH TeXHO-
reHHOM HapYUIEHMH TeOoJJOTHUECKHX YCJAOBHH (CHATHH KpPOBJH yeTBeDTHYHBIX OTAOXKEHHH NpH
YCAOBUH OTCYTCTBHA HJAH MaJoH MOLIHOCTH logcxoro Bojoynopa). Ouazogoe npoagienue:
Kapcra: 6 -— B 30HAX TEKTOHHYECKHX WapyulleHHH; 7 — HAa y4yacTKax BCKPBHIIHBIX 3eMASHBIX
pa6or. [~V — reomopdonoruyeckde pafiousl

ABJIEHHS TJyOHHHOTO KapcTa OTMEYaioTCsl MOYTH HA MOJOBHHE Tep-
puropuu obgaactu (puc 14).

Hap npoGnemoli usydenuss xapcra MOCKOBCKOrO peruona JoJ-
roe Bpems paboran C. WM. [Tapdenos, ubn cBelenus o npupoie u
xapakrepe pas3BuTHa Kapcra [logMOCKOBBA 10 HelABHEro BpPEMEHH
ABJAAMNCh Hanbosee 060CHOBaHHLIMH, [lo mojcuyeraM, mpoBeJeHHBIM
HOjL ero PyKOBOJACTBOM, IIOMaJb MOPAXKEHHBIX KAPCTOBLIMH IPO-
ueccaMu 3eMesp B Npefesax MOCKOBCKOIO pernoHa cOCTaBJseT
3500 km2, Ogunako nocaeguve pabors 10.B. Eauceera, M. 3. Aponu-
30H, A. A. J)KopoBa ¥ Apyrux ¢ NpHBJEYEHHEM MAaTePHAJOB HOBef-
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LIHX CHEMOK C BO3/AyXa H H3 KOCMOCAa I0Ka3aJH, YTO NPHUBE/IEHHOE
3HAUYEHHE 3aHIKEHO MO KpaliHeli mepe B 2 pasa.

Knaccuveckass ¢opma mnposBrexus riayOHHHOrO Kapcra Ha IIO-
BEPXHOCTH B mpejenax Mockosckoro pernona — BoporKa. Kpome
TOTO, 3/leCh BCTpeUalOTCsl KapCTOBHle OBparu U JOJHHB peK (peKH
Buunak, Bcexoagm wu Yuuka, pyubu JKykosckuit, CssToit Kil0Y
H Ap.), TAe PYC/NOBLIE KapPCTOBLIE POBaJbl IMYyOHHON 10 B M U JJIH-
Ho#t 40—50 M MoOryTt c/y»KHTb NMPHUYHHOH yXOAa DPEKH C NOBEPXHO-
cra. Tak, y c. Bepxuee IllaxnoBo Hcuezaetr B KapcTOBOM NpoOBaJe
HeOOJbIIOA pydyeil, BHIXOAAIIHA HA MOBEPXHOCTh JHWb yeped 150 M
B o6pniBe y Hapmi

Hckazxennne spo3uell, UHeAHO BHITAHYTbIe MeJKHe (HOPMbI Kap-
cra ray6uHo#t 1,5—2 M uacTo BeTpeualoTcsi B JosuHax Jlomacuy,
Mouy, Peunuws, Fopomenku, KonoMenkn U Ha mexiaypeubsix Jlo-
nacuy, Poxafiku u Cesepxu. [JonHHHBIE BOPOHKH MOTYT 06pa30Bbl-
BaTb cBoeoOpasuble menouky. OpHa H3 TaKHX LENOUYeK, HaXOAsIla-
fica Ha neBoM Gepery JKnauku, onscana E, M. Illuxowm.

KapcToBbie KOT/IOBHHBI BCTPEYAIOTCA IO IOXKHOH OKDauHE perH-
oua. B nonune Illonenkn (mpurok Ilporsri) y c. Tpybuno omucara
KpPYNHAas KapcroBas XOT.IOBHHA AJMHON 475 M, wupuuoli 65 M u
ray6unoi 14 M.

KapcroBrie o3epa n0BOJAbHO MHOroyucjaenHel B Memepe u ce-
BepHee ee, B npefenax BepxueBoskckoii paBruub, OHH OKpYIJ/IH
B miaaHe. ['y6Guna ux 3HAvHTeNbHA M jocTuraer 35 M. Boad 3THX
038D OTJHMYAIOT CPaBHHTEJNBHO HH3KWE TEMIIepaTypbl, HE3HAUUTEJb-
HO NMOBhILIAOMmIKeCS B JETHHI MepHOA. B THOHYHHIX KapcTOBHIX 03€-
pax (I'nyxoe, Uepnoe, Bopiykosckoe u 1p.) ci1afo pasBHTa BOJ-
Hds PacTHTENBHOCTD, POLECCH eBTPOPHKALMH MOYTH He KOCRYJHChH
ux. MHOorna ux BHAEJSIOT B OTIENBHBIH KOPPO3HOHHO-3PO3(OHHBIH
WJIH KOPPO3HOHHO-NIPOCANO4HbIft THI. KapcToBbie BOPOHKH Ha TEp-
putopust Mocksbl uMmerorT HebGoubiuofi auaMerp. CxojpHbie MposiBJe-
HMS KapcTa B BHJAE DAa3PO3HEHHBIX BOPOHOK JHAMCTPOM 10 25 M H
ray6unolt 1o 5 M xapakrepHn agas IToamockosns. K3 wanbGonee
H3YYeHHBIX pafioHOB MOXKHO Ha3BaTh noJuubl Poxaiiku n IlporBH
(86am3u Bepen), Oxu, Mocksw, Ilaxpmn, Jlonacuu, Moun, Bogopas-
JeqbHbe yyacTky B6u3u r. Osepnl, loxiee noc. Cepebpsannie Ipy-
aul m 1. g, Ha mexpypeure Hapw u Jlomacuu Berpeuenw Kapcro-
BHE BOPOHKH auamerpoM Ao 30 M u rayOuxofi 1o 7 M, a 3ananHee
n. Bekeroso (neBoGepexbe Xpamxu) E. M. IlIuk onmucasa cyxue
BopoHKH auamerpom a0 100 m mpu ray6une 5—6 m.

B nopmaBasmomem GOJBUINHCTBE CIyudeB AHAMETp BOPOHOK KO-
aebaercss or 5 1o 15 M. Hepeko onm rpynmupyiorcs, o6pasys He-
Gosblllde [MOJIsA, KOTOphle BCTpeualoTcss Ha JesoGepexne Haps,
B6auan CepnyxoBa u cea Ilposnerapckoe H BacuaneBka, B HI30Bb-
ax Iporsu 1 B IIpHOKCKO-TeppacHOM 3amoBefHHKE.

Oco6biM pa3nooGpasueM OTJAuYaloTCsl KapcToeble Gopmbl Meuie-
pbl, BIepBHE ONHCAHHHE H 3aKapruposanuwne B 1953 r. [. C. la-
penoM. KapcroBbie BODOHKH HJIH 3aTAHYTHE OOMOTOM c/€abl HX
pa3sutH 3znech no pekaM (Cyporaa, I'yes, Koans, IToas) u #a Bo-
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jgopasjienax. HAuamerp ux pocruraer 50 m, a ray6una — 3,5 M, HO
B NOLABJAAKINEM OOJbIIHHCTBE OHH 3HAUUTENBHO 60Jiee MeJKHE,

[IpoBaibHHe KapcToBble (OPMBI, KaK OPaBMHJAO, BHITAHYTH (0O
JIHHeaMeHTaM HWJIH BJOJb peK), YacTO AaCHMMETPHUYHB M YIJIOBaTh!
B nuaHe. OHH BcTpeyaloTcsl Ha lore 06JaCTH M 3HAYMTENLHO pexe
#a MockBopeuko-Oxcko#i paBHHHe B jouquHax Ilaxpw, JlonacHw,
Bcexonw, y cen Majoe FOcynoso, KorcrauturoB OBpar u ap.

Ecau yuacTku pa3BHTHS M NpPOSIBJeHHS Kapcra Ha IOBEPXHO-
CTH BHJeJAI0TCH 6e3 ocob6oro Tpysna, To ceBepHas rpaHHLa KapcTo-
onacHoit oGJacTy Bce ellle He ycraHoB/aeHa. Ha mupore r. Hcrpa
BCTPEYAIOTCS THNHYHO KapCTOBHE NO BHELIHEMY BHAY BOPOHKH. Pe-
3yJbTaTH ONpOCa XKHTedeHd roBopAT B Hoab3y kapcra. Ho reosoru-
YeCKHe YCJIOBHA 3/[eCh SBHO HeOJNaronpUATHH [/ TPOSIBJIEHHUSA Ha
NOBEPXHOCTH TTyOUHHBIX KapCTOBHIX mpoueccoB. [laneko Ha 3amajp
perioHa OTHECeHa IpaHHLa KaPCTOOMAaCHHIX YYAaCTKOB HA MAlIMH-
Ho#t kapre M. D. ApoH30H, cocraBuBlIEeH NporpaMmy aBTOMarHue-
CKOr0O BHJeJNeHHsl KapCTOOMAaCHHX y4YacTKOB IO Habopy (Hakropos-
NPHYHH 9TOTO Npoiecca.

MHTepecHble 3aKOHOMEPHOCTH pPa3BHTHS KapCTOBHX MpPOLECCOB
B 3aBHCHMOCTH OT OCOGEHHOCTeH KOHKDETHOro TOpH30HTa Kapcry-
omuxces u3BectHsakos noameueHs T. 0. JKaks u O. M. Ilogkoshi-
POBLIM HA l0TO-3amajie PeruoHa. TapyCccKo-CTEIIeBCKHe H3BECTHSKH
(mecyaHoe nmepexphTHe 3—5 M) CTHMYJaHUpOBaJH o6pa3oBaHHe pas-
6pocaHHBIX BOPOHOK ruybunoit 3—4 M u nuamerpom 5—15 M. B tex
e YCIA0BHAX HAJ NPOTBHHCKHMH H3BECTHAKAMH TIPYNIHPOEAJHCD
Mesnkue (Ko 5 M B nuaMerpe) HerayGokue (no ! M) Bopomku. Hap
KallUPCKUMH H3BECTHAKAMH (HUKCHPOBAJHUCh KaK OTIE/IbHHE He-
6oabuine (Luamerp 2—4 M) noBosbHO r1y0oKHe (10 3 M) BOpOH-
KH, Tak U Heboapluue nmoasg ux. IIpm 6ypenun HaubGosee XpynHble
KapcToBble NOJOCTH OBLIM BCTpPeYeHH B MOPOJaX BEHEBCKOrO H Ta-
PYCCKOro TOPH30HTOB M B HapCKoH TOJILE H3BECTHAKOB,

Kapcr Xopollo WHAHIHpPYeT Y4YacTKH HapylleHHs M pas3MbIBa
1opckoro Bojoynopa. Hepeiko KapcToBhie NPOSIBJEHHS JIOKAJIH3Y-
I0TCA B MeCTax TEeKTOHHWYECKHX MOJBHXEK W Da3pylleHus moOpox,
Kak 370 uabJamopaercs, B YaCTHOCTH, HA MeXAypedbe Yuu u YepHoh
B 30HE YCTAHOBJEHHOrO KOHTAKTa TEKTOHHYECKHX JBHXKEHHH pas-
Horo 3naka. Takue yyacTKH pasBuTHA Kapcra IlogMoCKOBbS Kak
Yerb-decaunckufi, Cpenne- n BepxuenonacHunckufl, JIo6yyuHo-
Uepemosckuil, [oponenko-Cesepunii, Bepxrepeunnckui, Huxue-
NpOoTBHHCKUA M JIyKKOBCKHH, 06pasyloT iBe CyOMepu/HOHAaJbHbIE
NOJIOCH, YAadeHHue ApYyr or apyra Ha 8—10 kM, 4To MOXeT cBW-
JeTebCTBOBATL B NOJIb3Y HX CBSI3H C IJIAHETAPHOH TPeLIMHOBATO-
cTbI0. Bo BCcAKOM caydae CryIEHHs KapcTOBHX (POPM JOBOJILHO XO-
POILO YBSA3HLIBAIOTCS C JHHEAMEHTAMH, BHIJEJAEMHIMH [0 KOCMH-
YeCKUM CHHMKaM MeCTHOCTH.

BaxHo#t ocoberHocTbIO Kapcta [logMOCKOBbA sB/sAeTCA €ro ak-
TuBHOCTb. CBeXXHe KapCToBHle BODOHKH yaiie Bcero o6pasyioTcsi B
nepuoj BeceHHero cHeroTasiHus, Ha ck/ioHax CTapeix KpYIHHIX BO-
poHOK M KapcroBuix o3ep mon Ilarypoit Buaensiiorcs GOpToBhHlE
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Teppacel. Ha rore obmacru BO6smu3u c. JIMurpoBo Gopra BOPOHOK
Jauamerpom 10 50 M uUMeJu MO TPH-UYeThipe MHKDPOTEpPachl BHICOTOMH
0,3—0,4 M, npujgaBaslye 3TuM GopMaM Ha a3poHOTOCHHMKAX CBO-
€00pasHblfi KOHUEHTPHYCCKHH PHUCYHOK, CBH/ETEJNbCTBYIOMKA O LHK-
JIMYHOM POCTE KapCTOBHIX PopM.

B npesnenax MOCKOBCKOro peroHa BBEUIENSIOTCS ONOJ3HH B 4€T-
BEPTHYHBIX OTJOXKEHHAX H B KODeHHBIX mopozaax. IlepBelii 1un
OTOJIBHEBLIX CMEIUEHHH pacHpocTpaHeH No Bcefl TeppHTOpHII 06Ja-
cTH. OCHOBHYIO MacCy COCTaBAAIOT HeGo/bliHe OIVIBIBHHBI C [YyOH-
HoW 3axBara or | no 3 M u wupuHot 10—15 go 40 M (Gepera
p. Cecrpul nmox KiunoM), HO Berpewalorcs H GoJlee KpyIHble OMOJ-
3HeBble CMeINeHHs, 3aXBaThlBalollhe CKJIOH Ha ray6uny 18—20 m.
Enunnunble onos3Hu MMET UMUPKOOGPASHYIO CTEHKY CpbiBa, HHO-
ria raeryeposuinble. CauBasch N0 QPOHTY CMeleHusi, OHH HHOTJA
TOpaxKaiT 6eperoBble CKJAOHB HAa 3HAYHUTEJNbHOM MNpPOTSIKeHHH (1O
0,8 kM). AMIIMTYIb CMeIIEHHs STHX OMNOJ3HeH BapbUPyIOT OT 1
10 20 u paxe 30 M. Takue KpymHBIEe CMELEHHs OTMEYaJHCh B J0-
aunHax Pyswr (1. ®@enoroso), Mockse (cena CraponukosaeBo, Bo-
THHO, Bacuabesckoe), Merpsr (r. Herpa). Hepenko cmemtenus MHo-
rosipycuble. Tax, na npaBom Gepery Pyspl HacuuTbIBaIOTCS TPH IO-
€J1€/]0BaTE/bHBIX MOJIOJBIX ONOJI2HEBHIX cMelleHHs. [JOBOJbHO KpYyII-
Hbl€ OIUIBIBUHBI OTMEYalOTcsl Ha TOP@AHBIX Geperax, MoAMbIBaeMbIX
pyubsimu. Illupuna konebserca or 1 no 5 M, a rayb6uHa 3axBara
nopoj cocrasdaser 1 m.

Fny6okue omossHu KopeHHOM OCHOBH! CBsi3aHbl ¢ jedopmalus-
MH B IJIMHAX HHXHEro Mena (IapaMOHOBOKHE [VIHHBI), OKc(popl-
CKOro M KeJJIOBEMCKOTo sIPYCOB BEepXHEH I0pbl, KallHpCKOH H Bepe#-
CKOH CBHT cpefHero Kap6owra (puc. 15).

HedopMaunuu B IJHHAX HHXKHErOo MeJsad, MOIIHOCTb KOTOpPBIX
PEeLKO mpeBbllaeT 2 M, MAJOYHC/EHHb! H MaJo UYeM OTJHYAITCs
0T OMNOJ3Hefi B 4eTBepTHYHHIX Moponax. KpynHble OMOJ3HH 3TOrO
tuna B ponaunax Kosoxmu (c. Bapeapuno) u JlytocHu (c¢. Crmac-
Kopkonuno) mnpoTskeHHOCThI0 600 M HAacUMTHIBAIOT TPH ONOJSHE-
BeIX cMellenus. Mx aauea mo ocu cmemenus 100—150 m. Cxox-
Hbl¢ OMOJI3HH MOIKHO BCTPETHTb B J0JHHAX JIxpombl u Topxouu.

[lIupoko pacnpocrpaHensl B IIoAMOCKOBbe ONOJI3HH B HOPCKHX
TJIHHAX, MOIHOCTL KOTOPBIX MoxKer xocturath 60 M n Gosaee. OHu
kaaccupumupyiorcs B. B. KiouTuenem kak onojasHH-C/IBUTH, a
E. Il. EmenbsiHOBON KaK ONOJ3HU BbIIaBJAHBAHHS.

He onun necsitok JieT u3y4aloTcs OMOJ3HM HA yuacTke JIeHHH-
cxux rop B Mockse. Ilo pacueram M. O. Tuxsurckoro, miyGuHa
OMOJ3HeBbIX Jedopmanuit cocrasiser 3xech He Menee 35 M. [lan-
$a OTHeJNbHBIX OIOJ3HEBBIX LHPKOB MOXET [LOCTHIaTh HECKOJBbKUX
COTEH METPOB; CJIHBAsICh, OHH I[IOPAXKAalOT CKJOHBI HA MPOTAKEHHH
3—4 kM. I'nyGoKue onoJi3HH B IOPCKHX I[VIHHAX OIHCAHBI 1O JIEBO-
my Gepery Oxku (c. INandunoso), mo pekam Knanke, Cesepke,
Mockse u Koaowmerke (c. T'osnono6oBo).

Ha saokckux semisx B 10xHOM IloiMOCKOBbe OMOJI3HH B IOp-
CKMX T[JHHAX OTJIHYAIOTCS CBeXecTblo (opM H H3MEHUIIBOCTHIO
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Puc 15 Kapra nopaxenHocTu rayGOKHMH OCHOJ3HAMH TeppHTOpHH MOCKOBCKOI
obaacti (mo C M IlycraibHiky, 1986)

OnosnsHeBble pafloHbi J — WIHPOKOro pas3BHTUS rayGoOKHX omoasHedl (no naomiaau), I/ — pas
BUTHS eAHHMHYHBIX TAYGOKHx onoJsHeRt J// — rayGokHe OOOJ3HH He BCTpedeHnl [lopaken-
HOCTb TEPPHTODHH ONMOJI3HAMH (N0 JHOJNHHe peKH) I — onOisedb Ha 1—3 KM, 2 -— OnoJseHs
Ha 3—5 KM 3 —-ononseRb Ha 5—I5 KM 4 — ejHHHYHLIE ONOJI3HH 5 — ONOJ3RH He BCTPeUeHhI

OYEPTAHUHA — BCe 3TO CO3/aeT KapTHHY <«3acThbIBIIErO» JBHXKEHHS,
HeyCcTOMYHBOro paBHOBecHsi B kxayecTBe IpyMepa MOMKHO NPHBECTH
cucreMy sapalckux omoJssHeil Ha p Ocerpe, rie HaCYHTHIRAETCS
uyeThipe YeTKHE ONIOJI3HeBhle CTYNEHH H XOPOLIO COXPaHHJIHCh Kpy-
Tas CTeHKa cpbiBa BbicoTON 10—12 M M mnOBepXHOCTL BepxHero
onoJi3HeBoro 06JI0Ka, CMeCTHBLIErocs C 3anpoxuabiBaHueM CKJIOH
He crabuansoBaJcsi 3a OPOBKO#l ero BHAHBI TPEUHHbB 3aKO0Ja, Ipe-
LLIeCTBYIOLHe CMellleHlio MOPOJ, OKOHTypHBawmue 60K noporn o6-
wel nporskeHHocTb0 25 M ¥ wupHHOK 0,8—1,5 M

IOxHee, B paiioHe akKTHBHOTO Kapcra H GJIM3KOr0 K IOBEpPXHO-
CTH 3eMJIH 3aJjeraHus KapCTYIOIHXCA Nopoj NapareHes cBa3aj BO-
eMHO IPOLECCH Kapcra, 3pO3HH U oNoJs3Heob6paszoBanus 1o NpPH-
BeJIO K 3HAYHTEJNbHOMY pa3Hoo6pa3uio (GopM NpOSBJIEHUS OIOJ3HE-
BLIX CMEINEHHI B IMIMHAX IOPHl # KapOoxa 3/1eCh MOXHO BCTPETHTb
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ONOJI3HH PAa3JIHYHOH GOPMBI: J0XKKo0Opa3Hble, rieTUepOBHAHBIE H
LHpKOoOOpasHble.

OnonsHu B nopoaax kapGoHa BeTpedaroTcess pexe. HMapecTHH
KpynHbie ONOJ3HA 3Toro THna B posaunax Oxu, Mocksr, Haps, Jlo-
nacuu, Konomenku, Bewenku u [lecoueHkH, rae Hab/a08a101C8 CAH-
HHYHBle LHPKOOOpasHele H (GpoHTaJdbHBE (IPOTAXKEHHOCTBIO 10
2 kM) onoasHu. Hallle BCero 3To ONOJ3HH CABHra, AJHHA KOTOPbIX
no ocH cMelleHua jgocturaetr 240 m, a aedopmaiuu pacnpoctpana-
1oTcs Ha raybury 60 M (r. Ulymuuno). OrMeuaioTcs H HeSosbllue
ONOJI3HEBLIE CMelleHHs, HAapHMep Ha JeBoM Gepery Moun HuXKe
c. Catuno-Tarapckoe, rjle WHPHHA ONOJI3HEBBIX TCJ, CMeCTHBIINX-
ca ¢ 40-merpoBoro ckiona, cocrasasieT 20—40 m. BoabumuHcTBO Ta-
KHX ONOJI3HEH OTHOCHTCA K NOAOUIBEHHOMY THIY, HO BCTpedaroTcs
H «BHCSIYHE» PAa3HOBHAHOCTH.

Bcero sa Gogee yem 30-neTHuii mepuon Habaronenuii 3a raydo-
KHMH OIOJI3HSIMH B PeruoHe NPOH3OIIIO ABa KPYIHBIX CMELIeHHS.
OpHo u3 Hux onucano B. B. KoHrtuesnem, KOTOpbiil orMeuaer, 4To
HHTEHCHBHBIe CMellleHHsi AJHJIHCh ABoe cyTok. Illupuna ononasHeso-
ro ckJoHa coctaBHJia 150 M, a o6pa3oBaBInadcs cTeHKa CPHIBa HMe-
Jia BBICOTY 4 M.

KpynHeie OnoJ3sHY B KaMEHHOYTOJBHHIX H IOPCKHX OTJIOXKEHHAX
TATOTEIOT K KPBIJIbAM TEKTOHHYUECKHX MPOTHOOB W CONPSKCHHBIX C
HUMH nopuAtH#l. Mx of6pasoBaHue Hepenko OTHOCAT KO 3pEMEHH
dopmupoBanua | u Il nagnoiimenusix teppac. Mccnenorasuve 3T
onoasuu E. I1. EMeassuoBa u B. B. Kiontueap npuman x BHBOAY,
4TO NPOJOMKHTENBHOCTb ONOJ3HEBHIX UHKJOB, HJIH MNEPHOAHUHOCTD
OnoJI3HeBLIX NozaBHXKeK, cocraBasdeT 300 (400) —500 qeT.

Mexanuyeckas cyddosus mabaogaercs Ha OrpaHHYEHHBIX y4a-
cTkax OeperoB OKH, rjie B ycTynax o6Ha)KalOTCs H3BECTHAKH, U Ha
[0ro-3anajie TeppHTOPHH, A€ MOXKHO BCTPETHTh XapaKTepHbie 6JI0N-
ueobpa3Hple NMOHHKEHHs ¢ HEACHO BBHIPaXKeHHBIMU Kpasmi (xua-
meTp 2——6 M, rayGuna 0,2—0,5 M).

JonoBbie GOpPMBI IPHYPOUYEHEI K TE€CYaHBIM aJJIOBHAJNLHBEIM Tep-
pacam, Iie OHH X0CTMraroT mjauHsl 30 M npu BeicoTe 1—6 M (pekH
Hy6ua, Cectpa, Mocksa, Oxa, Kasasma, Hepckas). Ormeuaiores
H Gosee Kpynibie ofpasoBanus (p. Jlo6p). B Melepe 3070BbIe
Gyrphbl ¥ IpsAAL X2PaKTEPHH W AJA BOAOPA3JIENbHEIX NOBepXHOCTEH.
Takue rpaabl HHOrAa nporsiruBatored Ha 1| KM H Hojee BropuuHoe
pasBeBaHue — Npouece peakHH, oGBIYHO OH 3aTparuBaer CBeXKesa-
YHINEHHBIE WJIH NepeocylieHHble TOPdH,

Ocbinu GOpMHPYIOT MaJOMOIIHble OCHIIHHE lLTedds BAOAL 00-
priBHCTEIX fAeperoB OKM B MecTax BHIXOZa Ha JHEBHYHO [OBepX-
HOCTh H3BECTHAKOB KapOoHa. Ilpouecc ManoakTHBEH.

BonotHasa comudaioKUHs Obljia BHIsiBJAEHa MO MaTtepHasaM aspo-
tdoTocheMKH Ha 3a00JI0YeHHEIX yyactkax SIxpoMcko-/yOGHHHCKOR
JpeBHeH J0XOHHB CTOKA. JTOT NpOUECC B Hacrosillee BpeMs Bepo-
ATeH H Ha 60JI0Tax KpyHOHBLIX 03epHO-60s0THBIX KOTNOBHH B Melle-
pe 1 Ha ceBepe MockoBcKoft obnacTty.
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ITopaxeHHOCTh 3eMenb TTOAMOCKOBbS K30T€HHBIMH Tre0Jloruye-
CKHMH TNpOlECCaMH JOBOJLHO BBLICOKA, €CJAH YYeCTb IJIOTHOCTb OG-
BoeHUs! TeppuTOpHH. OTTOPXKEHHOCTh 3eMedb B psije paioHOB j0-
cruraer 27 %. IIpu moxcuerax He YuMTHIBAJMCh KpyNHBle JecCHHeE
GoJsioTa, paccMaTpuBaeMble KaK TNOJe3HH 3JdeMedt naHawadra,
Jaxe Ha 1ore obaactu ot 6 5o 12 9 3emenb BLIBejeHH H3 OCBOe-
HHSl TEOJIOTHYECKHMH NpoleccaMu. DTH NoKasaTeld MaKCHMaJjbHbIE,
HO aaxe 2 uau 3 Y% OTTOpKEHHBIX TreoJOrM4ecKHMH NPOHeccaMu
3eMelb pJasi ypOanu3HpoBaliHKX TEPPUTOPUH — 3TO MHOro. ynpas-
JieHne COBPEMEHHBIMM re0/IOTHYeCKHMH NpOlleccaMu MOXKET npHBe-
CTH K 3HAYHTENBHOMY COKpaIeHHIO NJOWAAH HAPYIUEHHBIX 3eMelb.
OTO OTHOCHTCH MpeXkie Bcero K 60J0TaM, YyTKO pearupymoilluM Ha
H3MEHEeHHs] BOAHOCTH M HCNAPSEMOCTH ¢ HOBEPXHOCTH.

JK3oauHaMuuecKas kapTa MOCKOBCKOro perxona, Ha KoTopoii
NOoKa3aHbl THIIBI W Xapakrep NPoTeKaHHs NPOLECCOB, BMecTe C Kap-
TOH THUOM3ALHH reONOTHYECKOH CpeAnl I BHAOB TEXHOTEHHOTO BO3-
AeHCTBHsI (CTPYKTYPHl TexHOC(hephl) NO3BOMNSIOT BbIAEIMTL THIIHY-
Hble COYeTaHHs (BO3AEHCTBHS—IpOLECC—YCI0BHs), KOTOPHE 3a-
TeM 1ICHO/BL3YIOTCH B NPOrHO3aX B KAaYyecTBe NPOTHO3HBIX MOAYJeH.

2.2. TEXHOC®EPA PETHOHA

Hcropus ocBoeHHs

To, uTo HepeAKO NO NpHBLIYKE HA3BIBAIOT <HETPOHYTOH NPHPO-
noii» TTogMOCKOBBS, Ha CaMOM /eJie SIBASIeTCS MPOAYKTOM JIJIHTENb-
HOr0 AHTPONOTEHHOI0 BO34eHCTBHA, He CTOJb COKPYIUHTENLHOIO,
Kak npH ypbaHH3aliH, HO BIOJHe AOCTATOYHOTO jJs KpylnHOMAcC-
uTabnoro npeobpas’oBaHMsS PACTHTENBHOCTH M 1ouB. «EcrectBeH-
HBIX», «HETPOHYTHIX» NaHAlIahTOB B MOCKOBCKOM peruose HeT.
CMeHa WIHPOKOJHCTBEHHBIX JIECOB XBOMHBIMH M MeJKOJHCTBEHHH-
MH, TIOBCEMeCTHOe CHHMXKeHHe BOJAHOCTH MaJblX pek H 60J0T U PAl
JPYTUX H3MeHeHHH TNOYB, NOBEPXHOCTHHX BOJL H PaCTHTEJbHOCTH
CBfI3aHBI C JeATeNbHOCTHIO 4eJOBeKa, B TOM UYHC/Ae U ¢ II0OanbHbI-
MH H3MEHEHHSIMH KJHMara W BojHoro GajaHca, 3arpssHeHHeM cpe-
Asl. He npownn 6eccnenno te usMeHeHus, KOTOpble OHJIH BHECEHHI
B NPHPOJHYIO CPelly 3a MHOTOBEKOBYIO HCTOPHIO OCBOEHHS PErHoHa.
Mpr 1aBHO NPUBHKJH K «KapcTOBBIM neiepaMy IToaMockoBbs, Boc-
IpHHHIMAasl IX KakK ecTecTBeHHble 00pa30BaHHS, HO 3TOT KapcT B
Bo/1bIUMHCTBE CJIYYaeB fBJsETCS TBOPEHHEM pYK 4esoBeKa, M3AaBHa
noOGBIBaBIIEro 3/1€Ch H3BECTHAK.

HsyuaBlune cMeHy pacTHTeJNbHHX coobillecTB B npeaenax Cpex-
HepycCKOH BO3BhllUeHHOcTH B rojouene B. A. Kaumanos u T. A. Ce-
peOpsinHas NpHIIJNA K BbIBOAY, YTO HA 3TOH OOLIMpHOI TeppUTOPHH
BJHSAHHE AHTPONOreHHOro (akTopa CTajJ0 CKa3biBaThCs Ha JaHMd-
wagrte 1500 ner nasan.

B ucropun ocBoenuss MocKOBcKOro peruoHa HabJiofaercs omnpe-
JeleHHas 3TanHOCTb HJH CKayKooOpasHOCTh HApacTaHHs BJHSHHA
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4yesqoBeKa HA OKPYXKAIOIYIO Cpely B HedOM M Ha HHTEPeCyIOULyio
Hac yacTh JHTOChEpPH B YaCTHOCTH

Ecan cyauts nmo Haxoike yepena ¢ siBHbIMH NIPH3HaKaMH He-
aujepranblla, nepBbie JIOAW NOsBUAHCH Ha Teppuropin [Moamocko-
Bbsi OKOJIO 21 ThiC. JeT Hasaj, elle B nasjeosure. IlepBhle ciaeabi
ueJOBeUeCKOR NeATENbHOCTH B BUJE CTOAHOK Ji0feH KaMeHnHoro Be-
Ka (4—3 Thic. Jer A0 H. 3.) OGHapyXeHH IPH apXeoJOrHyeCKHX
packonkax. CamMu 3TH cjeib OblIH 4yTh Gosee 3aMETHHLIMH, YyeM
caenbi OOHTanH® XHBOTHBIX TOTO BpemMeHH. Mbl masBanu Obl 3TOT
LJHTEJbHEI B MCTOPHUCCKOM MJaHe H KOPOTKHI B Teo/IOTHYECKOM
BPEMAHCYHCJICHHH NepHoA TNpCAKOMHHTALHOHHBIM, T. €. BDEMeHeM
JOaKTHBHBIX KOIl(AKTOB YEJI0BEKd H CPElbl.

C nayana GpoH30BOTO BeKa (2 THIC. JeT A0 H. 3.), KOTJa 0XOT-
HUKOB H DHIOGOJOBOB MOTECHUJNH IJIEMEeHa CKOTOBOLOB, )lepl pac-
THTE/NbHOCTH H NoyBaMm craj Gojee 3ameren Ot 3T1Oro, jppesHece-
AuTeOHOTO, 3Tana KOHTAKTOB YeJOBEKa H NPHPOIHOR Cpeidl 10 Ha-
ulero BPEMEHH COXPaHHAHCh pa3fpocanHHbie MOTHJAbHHKH, OTHOCH-
Mble apxeoJoraMH K ApeBHelt ¢darbanoBckoil kyasrype. Ho mormib-
HHK — 3TO TO, uTo cefiyac MBI OBl HA3BaJM aHTponoreHHo#i Qopmod
naunwadra. [To cytu 370 Ta HanayaJpHasi HCKYCCTBEHHasi (opma,
Ta TOYKa OTCYeTa, OT KOTOpOH Geper Hayano AJHTEJNbHBIA mpouece
npeobpazoBaHus cpenbi, PeKOHCTPYKUMH TaKHX KOMIIOI'@HTOB JaHM-
mwadra Kak pacTHTENbLHOCTb, MOYBH, MeJKHE PEKH H o03epa.

JKesesnblil BeK, HayaBUIUHACA OKOJMO | THC. JeT A0 H. 3. H 3aBep-
wuswuiica anme B VII B, H. 3., ocTaBusn nocae cebs HeMmaso cie-
OB, JOIIENIINX JO HAC TIPEXJe BCEro B BHAE HM3MEHEHHIT peiabeda
Ha Mecre YKPenJieHHbIX TOpoAMil. K KoHLy 3TOro 3Tana OTHOCAT
npepHefimune (VI B.) H3 HalfiieHHBIX 3aXOPOHEHHWs CJaBAH Ha Oepe-
ry p. MockBbl y c. Beceanl. B 310 Bpems uyejoBeK ocBaliBaer mpo-
H3BOACTBO kenesza. [as ykpenjesus TOpOAHIL HCHOO0Jdb30BadHCh
MeCKH H IVIHHBI, TOGBIBABIIHECH PAAOM C NOCCJEHHAMH. DTa KYTb-
Typa HA3BIBAJACE AbSKOBCKOH,

B nocaenyoune crojerHs, Bnjaoib A0 X B., HAET paccejeHHe
caasaH, O6pa6oiKka 3eM/H HayHHaer JOMHHHPOBaTh HaJ OXOTOH H
pubonogcreoM. Llespie cTOJeTHs TOCIOACTBYeT MOJACEYHO-OTHEBOH
cnocob pacyucTKIl 3eMJH, KOTAa JieC BbIKHraJjCfl, OCTAaTKH ero BHI-
KOpYeBHLIBAJIHCb, H OUYHIEHHAas 3eMJsl HCHOJAb30BAJACh B TeUueHHe
Tpex-yeThipex Jer. 3areM TakHM o06pasoM (OCBaHBaJHCh HOBHIE
3CMJIH

[Tepsbie cnaBanckue ropoaa nosaBuJuch B 1X B. O Temnax cTpoH-
TEJbCTBA MOKHO CYANTb Io tomy (axry, uro BaTHuu 3a 300 ner
noctpouan 20 ropomoB. B 1147 r. 6wta ocHoBana Mocrea, a B Te-
yenpe caefywllero crosetHs obpasyercs u HabGupaer cmay Moc-
KOBCcKOe KHsXKeCTBo. CTaHOB/NEHHe W YKpeIJeHHe rocylapcTBeHHOH
CTPYKTYPH CTHMYJHPOBAN0 POCT AKTHBHOCTH BO3JEHCTBHS 4YesoBe-
Ka Ha cpeny. Pacryr u yxpensisiorcss ropoja——o4ard NpOMbICJIOB,
LIeHTpbl TOPrOBJAH H o6MeHa ToBapamHu. Hauruacrcsa mpomecc pac-
CeJIeHHs PEMECJAEHHNKOB GJIKe K MecTaM JoGBIYH CHIPbA.
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CrponTenbCTBO NepBOH KaMeHHo# 1epkpd B 1293—1302 rr npwm
kHsize [laHunne AnekcaHipoBHYe MOCKOBCKOM IOJIOKHJO HA4aJjo
MHOTOBEKOBOH n0Obiue H3BECTHsKa, necyannka ¢ posaomura B [on-
MOCKOBbLe, OCTaBHBUICH Nocie cebs cl1enbl B BHAE «KAPCTOBLIX Ile-
mep» H kamenodoMeH O Macuirabax mepcvieunieHHs KaMHS TOBOPSIT
noacuerst H H Bopowunna, corsiacHO kOTOpbiM NOTPEOHOCTH B KaM-
He 1Js1 ¢GYHIAMEHTOB M CTE€H [epPBOr0 KameHHoro MocCKoBckoro
kpemas B XIV B cocraBuia 54 teic M°

TeppHTOPHH TOPOLOB TOTO BPEMEHH NpETEPIENH JOBOJBLHO CHJb-
Hble M3MeHeHHs, 3aTPOHYBLUHE H BEpXHHH CJOH NOpoJ, H reoJorH-
yecKHe NpoIecchl, H YCIOBHs NMHTAHHA H Pasrpy3KH MOA3EMHBIX BOJ
HerJyGOKHX TOPH30HTOB 3TOMY crnocoOCTBOBAJH N