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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-
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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
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€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-
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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-
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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,

43






K it

K Jz_sbt-dq
Jth-Km P ———

711__
r
Cz

== :
TN T

v B2 [ s B
s B B E=3e B [ o
- [Pooe Pt e e F== s F—Jw

Puc 4 Kapra Tunusauuu reosloruueckofl cpeim
(macmra6 1 200 000)

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-

53



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

59



%y«@@wra@ﬁ», =
e g

A R A .
RN e

60



Fe

i i i 2]

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-
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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.

74



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

75



~ \
A/ ‘(
- - N\
CPQ'}/'
f \)).6 N
~ /\_/\ i/
L ) N/
i Y
it ¥
TIZ ~ v
= g I, \
a [NEN
r, ~7
N Laganis “ o~ o
- Mockea < ’\v\/ [\
I MOCKBA% \ \)
3
Y a)
= Iy, ] \
= [ z / IV, \
et e — ‘
e
s Dy
Al 1, D ; , L~ <
- -y: V}
C Iz ON\I‘V,; hl ~
g 17, Sy
C ) EEEe = '
Y|

e =+ E= f
= = b= o

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-

99



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 NJAaHHPOBKA IO-
BEPXHOCTH, /IpEHaX M MOILUeHHe yann kamHeM OmHoBpeMeHHO yBe-
JHYHBaJach MJAOLAAbL NAXOTHBIX 3e€MeJb, B OCHOBHOM BOKpYT [O-
poaos u oxHee Mockse, rne B XVI1 B namus 3annmaza yxe 10 %
TeppHTOPHH

B konne XVII B u ocobenno B XVIIl B Hactymaer Bpems crpe-
MHTEJLHOTO NMpoMbillieHHOro passutisi Poccun B Ilaenos, usy-
4aBUIMHA HCTOPHIO (abpHYHO-3aBOACKOH npombilienHocTH Pocchy,
B 1899 r. yrBepxkpaaj, 4To Hayano BCeX NOYTH rJaBheHUIHX orpac-
Jell GabpHYHO-3aBOJCKOH MPOMBILIIEHHOCTH CJelyeT OTHEeCTH K Bpe-
meHaM llerpa 1, xors mepBhIll xese3onesnaresapHbill 3aBoJ GBI 1O
crpoed Ha Hcrpe eme B 1670-x rr, torma e BO3HHK/H NepBHE
manydakrypst Ecau B 1670 e rr B meHTpe perioHa HaCYMTHIBAJOCH
11 manydakryp 1 oauH 3aBoj, To yxe X XVIII B uyncio manydaxk-
Typ Bo3pocdo no 26, a ¢dabpuk u 3aBoroB— o0 20 B navase
XVIHI B pocr ynucaa manydaxrtyp onepekaer pocT yHcJAa 3aBOJOB
B 1710 r Ha 54 manydakrypn npuxoxnics 21 sason, a B 1780 r.
B MockBe H ee OKPeCTHOCTAX HacCyHTHBajJoch yxe 64 3aBoma M
(abpukn

XX B Tmoayuusn HeMaJo Ha3BaHHH, OTPasuBUIHX JOMKY CJO-
KHBLIEFOCS CTEPEOTHNA B3aHMOOTHOLICHHH UeJOBEKA H OKpyKaio-
mefl cpefdl, a Takxke OGYPHBIN POCT TEXHHYECKOH OCHAIEHHOCTH 00-
mecrBa MOCKOBCKHH pernoH Bouleg B XX B €O CJOXKHBLIeHCS
CTPYKTYPOH TOPOACKOTO X03sificTBa H mpoMbljieHHocTH Ero Janz-
uadrel npereplesd Cepbe3Hble AHTPONOTEHHbBIE H3MEHEHHs H 110
CYLeCTBY SIBJASJIHCL BTODHYHBIMH, HJM aHTPoNoreHHbIMH K Hawaay
3TOro CTOJIETHS IUIOIAAbL CEJbCKOXO3SHUCTBEHHBIX 3e€MeJb PEerHoHa
npubausuiaace k 22 teic kM2 B 1899 r B Mockosckoil rybepHHH
nacyurThiBajgoch 1943 ¢dabpHKH H 3aBofa, Ha KOTOPBIX TPYAHJIHCH
191600 ven U ecan eme B 1773 r U WU Hosukos ormerua ss-
Hble cJjenbl oOMeseHHs peK, YKa3aB B KauyecTBe TNMPHYHH BBIPYOKY
JeCOB H pacnaulky CKJOHOB, To X koHNy XIX B Bpsn JH MOXKHO
6bs10 HafTH XoTs OBl OMHY pPEKYy He NePeropoKeHHYIo MJIOTHHAMH
Ha p MockBe B To BpeMsi yxKe CyuleCTBoBaJH IJAOTHHH y noc Ile-
pepBEl (moxbem BOAH 5,4 M, LIHPHHA 30ub nogTomieHHs 18 kM),
y cea Becensr (3 M u 16,5 kM), Aunpeesckoe (2,6 M u 15 kM),
Coteuro MapkoBo (3,2 M u 34 xm), ®aycroso-Benskoso (2,9 M
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u 32,1 km), y yerest CeBepku (2,3 M u 32,1 k™). ['Haposoruueckue
HadJIoeHNs, KOTOphie Bejiuch Ha p. Mockse ¢ 1788 r., cBHaeTennb-
CTBOBA/IH O CHUXKEHHMM BOJHOCTH PEKH elle B Te BpEMEHA.

Pacnamka 3eMenb Hepelko CONPOBOXKAAJACH HX OCYILICHHEM.
B 1950-x rr. MoXHo §bl10 BHAETb CTaphle KAHABH C OCTATKaMu Je-
peBsiHHOTO Kpenexa GoptoB Ha 3emasix Tpouue-CeprueBoit JaBpH
(ubiHe T. 3aropck). HckycHo CIpaB/siJHCh CTPOHTENH W 3044He
TOTO BpeMEHH ¢ YIrpo30H PpAa3BHTHS CKAOHOBHIX TIPOLECCOB IMPH
cTponTeabcTBe, Hanpumep, HosomepycasuMckoro monacTeips. Omn-
THMaJAbKHHA YroJ HCKyCCTBEHHO CHJAHHPOBAHHOIO CKJOHA M TLIA-
TeJIbHO «OTIIHGOBAaHHAA> NOBEPXHOCTE CJAYKHIH HALEKHOH rapas-
THell ero yCTOHYHMBOCTH.

ITo ceepennsiMm B. U. KorenpHukoBa, B konue XIX B. B8 Mockos-
cxoft ryGepuHH npuxoauaock 40 uen, wa 1 xm2, B 1899 r. ou mucad,
4TO B CBOeil MEeNPHKOCHOBEHHOCTH JieC, MOXKaJayH, HUIAe He coXpa-
unjacs B MockoBcKoH npombliniennoi obaactu. Berynus B XX B,
0811eCTBO BO MHOTO pa3 HHTEHCHOHLUKPOBAJO CBOE BO3NECHCTBHE HA
Onocdepy, KoTopas, Kak Mbl BHIAHM, H o 3Toro Snlia 3aTpoHyTa
CEepbe3HLIMH Npeofpa3oBaHHAMN B TOH cBOell yacTH, KOTopasi BOBJIE-
YeHa B 30HY AaKTHBHOro Tpyna desoBeka. Takum obpasoM, XX B.
npeoSpa3oBhlBaj ykKe npeobpasoBanHOe, YIAYOJIsisi H Pa3BHBAS 3TOT
nponece. O Temnax ypSaHH3amuy B TEKYILeM CTOJETHH CBHAETEJbCT-
Byer pocT MoCKBH Kak LeHTpa 00pa3oBaBluelcss arJoMepainiH.

B takoM perHone Kak MOCKOBCKHH, HMeIOIEM [IJIHTENbHYIO HC-
TOPHIO OCBOCHHSI, HeT MecTa, rae Obl He OLIYilaI0Ch BJAHSIHHE 4eso-
Beka Ha cpeny. PerHon npezacramjsier co6ofi KpYyNHYIO IPHPOIHO-
TEXHHUECKYIO NOJHCHCTEMY, Jerko NH({ hepeHIHpYyeMyl0 Ha CHUCTEMbt
HH3LIero NMopsiiKa, pasjHYamluecs crnocoboM, TEXHOJOTHeH H me-
JSIMH OcBOeHHs. [IpH perHoHajbHOM LAapPTHPOBAHHH, KaK INpaBHJIO,
BLII@JAIOTCS  CEJABCKO- H JIECOX03sHCTBeHHBlE, THAPOTEXHHYECKHE,
NPOMBILIJIEHHO-HHAYCTPHAJIbHEE, YpOAHU3AIHOHHBlE, TOPHOLOOLIBA-
IOlYe H peKpeanHOHHBle cHcTeMBl. [lesenne 3To BO MHOrOM YCJOB-
HO, TaK KaK 30HBl BJAHSHUS CHCTEM HE HMEIOT deTKux rpanul. Ca-
MO DTO BJHAHHE, CYMMHpYsichb, CHIbHO HCKAXKAaeT KAPTHHY TeXHore-
Heza. BMecre ¢ TeMm BbljieseHHE TaKHX MMOJY3aKPHTHIX CHCTEM C YeT-
KHM «SIpOM» 3HEProBo3NeHCTBHA 1a (pely NO3BOJAEeT BBECTH NpO-
CTPAHCTBEHHBle KPHTEPHH KjacCHOHK:IIUHH CAMOr0 3TOT0 BO3AeHCT-
BHA. «Slipo» paccMaTpHBaercs KaK HCIOUHHK TEeXHOT€HHOTO BO3nef-
CTBH{, 2 Te0/IOTHYECKas Cpella — KaK €ro 00BeKT.

Boigensiss coBpeMeHHbte HCTOYHHKH TEXHOrEHHOIO BJHMSHHS HA
cpely, o0belHHsAs HX B HepapXHYeCcKyIo CHCTeMy, Hejb3s He yuH-
THIBATh T€ e€e H3MEHeHHs, KoTopsle Habaojankcy B npouiom. Cos-
peMeHHOe BO3JeHCTBHe HEOOXOAMMO paccMAaTpHBATh HA (OHe HCTO-
pHYECKH CJOXKHBIICKCS KapTHHB H3MCHEHHH Cpellbl, KOrla TeXHO-
JIOTHSl mpoluioro GHTYDHPYET B KAayecTBe HEK0ero perHoHajbHOro
HCTOUHHKA BO31eHCTBHSA, NOMWeIIero 10 Hac depe3 NOCJAeACTBHA ero
BJMSHHUA B HCCAellyeMoll yactu OHocdepwl.

114



XapakTep H BHIBI
COBPEMEHHOTO BO31EHCTBUSA

X03sHCTBeHHAA NeATeNbHOCTh YesI0BeKa OTPAa3Haach Ha pexume
Nof3eMHBIX BOJ M NPAKTHYeCKH HA BCeX COBPEMEHHBIX TeoJioTHue-
CKHX npoueccax. Takum ofpasom, pedb MO:KeT HATH O PErHOHAMb-
HbIX TeXHOr€HHBIX H3MEHEHHAX Ie0/OrHYecKol cpefnl, NPH3HAKH KO-
TOPHIX MOXKHO HaBJIOLATh naxKe HA TEX JIECHHIX H OOJOTHHIX JMaHI-
umadrax, KoTopble Bce ellle M0 TPAJHUHH CYHTAIOTCH HETPOHYTHIMH.
Paboras ¢ aspodoroMopensiMy Takux saaupmadToB, MOKHO BH-
JeTh MO3aHKy CTApHX H He OYeHb CTaphiX BHIPYOOK, MPOCEKH, TPO-
_Nbl, YYACTKH CTapod 100blum ropda, nmecka, rJiHHH, BKpal/JIeHHOCTH
CafloBHIX YYacTKOB, CJERbl MeNHOpPALUH H PaspylieHHbIX MJIOTHH HA
MajuX pPeKax H T. M. DTHM JHLUIHHH P&3 MOATBEPXKAAETCH NPABH/Ib-
HOCTb BHIOPaHHON MNO3HILHH, COrJAACHO KOTOPOf Bech DerHoH pac-
CMATpHBaeTCA KaK ¢JHHAA NPHPORHO-TEXHHYeCKas MOJHCHCTEMA.

Jlecoxosanctesenune ITTC, kyna Boluiu Bce Jeca pe-
rHoHa, 3aHHMaT oKodo 36 % ero macmwanu (puc. 16). dro Kpyn-
Hble, Hepeako 3a0o/049eHHble MAacCHBH JecoB ceBepa [10AMOCKOBRbS,
nocTeneHHo Rpobsinuecs, YMeHbHIAIOUIHECS M0 HJOWAAH Mo Mepe
NPOABHKEHHS K IOTY H B KOHie KOHLOB DacCeHBAIOIIHeCs] B BHJE
HeOOJIBLIHX OCTPOBKOB H JIECONOJOC B |, aiioHe 320KCKOTro IJIATO.

Bosplias MJIOTHOCTH HACEJEHHS, 3arPsi3HEHHOCTh IPYHTOBBIX BOJ
¥ [0YBH, BETPOINEPEHOC 3aTps 3HSAIOIMX BeIecTB, 0cobeHHo BOMH3H
aBTOJOPOr M CBAJOK, HEraTHBHO CKA3BIBAIOTCA Ha MNPOU3PaACTaHHH
IIHPOKOJHCTBEHHBIX Nopon AepeBbes. OnpeleneHHblt yilep6 JecaM
HaHOCAT M CaNOBOJYECKHEe KOOMEePaTHBBI, YHCJIO KOTOPHX NOCTOSH-
HO yBedauuHBaercs. Ilo HamMM Ha6GmopeHHAM, pyb6Ka XBOHHBIX H
IYPOKONTHCTBEHHBIX NMOPOJA JAE€PeBbeB 3aXBATHIBAET COCE/CTBYIOIUIHE
C CaJlOBHLIMH YYacTKAMH Jeca B pamuyce 1—1,5 KM.

JlecHble MaccHBEI WrpalOT poJb (HIAbTPa, ancopOHpyda, GHaIb-
Tpyd H npeofpasys 3arpsi3HAIOUIHE CPeRy BeLIeCTBA, MepeHOCHMBIE
NOBEPXHOCTHHIMA BOJAMH HJW BO3AVIIHBEIMH notokamu. Ho nec He
BCeraa CnocofeH CHPaBHTHCA € PACTYIIMMH o0beMaMH 3arpAsHSAIO-
mux BeulecTB. Hakanausasch B pHTOMACCEe H B JeCHHIX IIOYBAX, 3TH
BeleCTBA NOCTENEHHO NPOHHMKAIT B NOANOYBEHHOE HPOCTPAHCTBO,
3arpsi3Hsas noanouBeHnsle Boae. IIpu pybxe u mepepaboTke Jeca
BJAHSIHHC TEXHHKH Ha CPely MOMeT OBITb MOBOJbHO HHTEHCHBHBIM,
HO OHO HENpPOAOJKHUTENbHO M JIOKAJH3YeTCs Ha HeOOAbLIHX ydacT-
Kax.

Ananns H3MeHeHHA NJToWAfedl, 3aHATHIX JEeCOM, MOKasaJs, 4TO
c KoHua 1930-x rr. no cepeaunsl 1970-x rr. onH yBeanyniuch. Oco-
fenHO 3aMeTeH HPHPOCT JeCHBX yroan#i B Meinepe, rae oH CBA3aH
¢ obJaecennem GoJoT M 3eMelb, HapylleHHBXx pasdpaboTkcit Topda.
Ho B nacrosinee Bpems nJjowadu JecoB cokpamatores. Ilpouece
3TOT elle 3MH30JHMYEH, BO MHOTOM HOCHT CAyyafiHHIH xapakrep, Ho
TeM He MeHee pasBHBaercsi. OH CBSi3aH B OCHOBHOM ¢ BHIpYOKamu
JIECOB IIOJ CafOBhle YYACTKH, BTOPHYHBIM 3a00JaYHBAHHEM peKydb-
THBHPOBAHHHX 3eMeJb H JeCHHX YroaHH.
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Prc, 16. Kapra Jleco- H cenbCKOX037HCTBEHHBIX 3eMeJIb:

1—2 — gpeo6aafalT CeAbCKOXO3SANCTBEHHLIE 3E€MJH, B TOM WYHCJE [IOABEPXKEHHbIE AKTHBHOMN
3po3un (2); 3 — npeobaajaloT JeCHble MAaCCHBBLI, 4 — IDAHHIbI JECONAapPKOBOro nosica MOCKBBI;
5 — TEPPHUTOPUH CPABHUTENBHO [MHPOKOTO PAa3BUTHA HEYAOGUE ¥ HapPYIIEHHBIX 3eMeNb

CeanckoxosaiicteenHnle [ITC zaxpareBawor ofwup-
Hble TeppHTOPHH M OTJIHYAIOTCA MeCTPOTOH COCTaBa, B KOTOPOM
NaHIHH, JYra H CEeHOKOChI COCEACTBYIOT € KMBOTHOBOLUECKUMH KOM-
1I71eKCaMH, MEXaHH3HPOBAHHBIMH X03sificTBaMu H cennTwhboii. Ha tore
peri#oHa oun 3anumanr o 60% mnuomanu 3eMenb, COKpamaAch K
ceBepo-Boctoky. Tak, B Illarypckom pafioHe Ha HX [OJIO MPHXO-
JUTCA JHIIL 0Ko0 20 Y% o6iuelt miomanu.

B npenenax cennCKOXO3SHCTBEHHOIO KOMIIEKCa MOXKHO BhlIe-
JHTb JYra, NaxoTHbie 3eMJH, KHBOTHOBOAUYECKHE XO3AHCTBa, ce-
AuTbOy H MeXaHH3HPOBAHHBIE X03AHCTBA OOCAYKHBAHHS, KOTOpLIE
0Ka3blBalOT PA3/IHYHOS BO3/EHCTBHE HA CPeNy.

Jlyra u nacrOHima npeoGJajnalT cpean CeabCKOX03saHCTBEHHBIX
3eMeJib Ha cesepe 00/1acTH H B pAlle [ &fOHOB ee BOCTOYHOH OKpaH-
HB. B OCHOBHOM e NOMHHHPYIOT NaXCTHHE YTOAbA.

HecmoTrpa Ha 3HauYHTeNBHBIH Tporpecc B jede HeHTpa/ju3alHH
BJIHSIHHA KHBOTHOBOLYECKHX KOMIJIEKCOB Ha Cpely, OHH BCE elle
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CJ1) haT HCTOUHHKOM CEPbe3HOr0 3arpssHeHHs MOUB, MOBEPXHOCTHHIX
M TPYHTOBLIX BOJ OHOJOTHUCCKH aKTURHBIMH BEeCTBAMH,

Ilpn uaydyeHus H KOHTPOJE COCTGSHHA TeOJOrHUeCKOH Cpenbl
CENbCKOXO3AHCTBEHHBIX 3¢Melb 0cO00ro BHMUMAHHS TpebyioT (hakThl
sarpsisienns. Eme B 1930-e rr. H. Y. BasunoBuM 6nl1a BhIsBJAEHA
Audpepennuanus OGHOXHUMHUECKHX CBOHCTB CeNbCKOXO03sHCTBEHHOH
IPOAY KIHMH, CBA3aHHas HpeXae Bcero ¢ OHOXHMHUECKHM COCTaBOM
HOYB, NOYBOOOPA3YIOMHKX NOPO H IPYHTOBBIX BOJ.

ArporenHble TreoOXHMHUECKHE BO3AEfICTBHS BKJAIOYAIOT BO3LYLI-
HOe 3arpsi3HeHHe BBIXJOMHBIMH ra3aMi CeJdbCKOXO35SHCTBEHHBEIX Ma-
IIHH; BHeceHHe GocdOpHBIX, KaNHHHbIA B a30THHIX YL00peHu#, noy-
BOYJIyulIHTeNed (H3BeCTh, Topd, docdorane, umiaky, 3oasn); obpa-
60TKYy TEpPUTOPHH GYHrHUNAAMH, repOHUHAAMH H HHCEKTHIHAAMH;
yaoOpeHHe noJsiell OTXOAAMH NPOMBILLLEHHOCTH H JKHBOTHOBOACTBA,
a TakxKe MOJIMBHI 3arpsi3HEHHLIMH BOJZaMH peK.

KomnocTel H3 TBepAHX GLITOBHIX OTXOJOB, HCNONb3yeMble B Ka-
yecTBe yA0OpeHHH, MMeT NOBOJNBHO ¢I0XKHBIA coctas (B Y%): Oy-
mara 10 45, numesble OTXOAb! A0 27, ApeBecHHa 10 4, MeTanana 10
10, TekcTHaAb 10 7, KOCTH A0 3, cTekau g0 7, X0Xa H pesnHa 10 6,
niactmacca no 1,6 1 1. 1. B nocaennee Bpemsi TexHosorus cbopa,
XpaHEeHHsT H nepepaboTKH STHX OTXOJ0B 3aMETHO YCOBEpLIEHCTBOBA-
Jacs. Breilbopounas npoBepka oxasaga, uTO MHOrHe KHBOTHOBOZ-
dyeckHe epMBl 00s1acTH BCe ellle CJYKAT HCTOUHHKAMH 3arpsiste-
HHsl TPYHTOBBIX H MOBEPXHOCTHBIX BOJA. Tak, 3arpsaHeHie moBepx-
HOCTHBIX BOJA B pe3yJbraTe NONaJaiis 1aBO3HOH XKIXKH H3 HaBO-
30XpaHHJHIN MOJOUNLIX hepM oTMmeuasock B pexax Haxabke, Cery-
uu, Tapyce, Mxyre, Jlycsuxe, HMickoue [lybue, KyHaBke u 1p.

IToronoBbe XpymHOro POraToro CKora H CBHHEH K rpaHHIaM
Mockosckoil o6nacTH yMeHbIuaeTcs. DB BhHiBeleH Jaxe LEHTPO-
Gex<HH rpajiHeHT IVIOTHOCTH 3TOr0 noroJoebsi [26], cormacho ko-
TOpoMy ofllee MOroJoOBbe KPYNHOrO fOraToOro CKOTa yMeHbLIAeTCs
K nepudepHd B NPONOPUHH 2,5 rofioBwl, a ceHHed 8,3 ronoBbl Ha
kax/aole 10 kM. B nesom ua 100 ra cenbcKOx03sMCTBEHHBIX YIo-
i npuxoautcs 60—90 rosos xpymsoro poraroro cxora; 1,5—
23 osey ¥ Ko03; 20—700 ceuuelt 1 200—100000 nTum.

ITo Bceit obnactu pa3bpocanbl MJLIHHHO-TPAKTOPHble CTaHIHH,
Macrepckue OOCAYKHBAHHS CEJbCKOAO3SIMCTBEHHOH TeXHHKH, KO-
TeJbHbBle, KOPMOXpaHHIHILA, XPaHUJHILA Pas/IHYHOro poaa ynobpe-
HHH 11 FOPIOUECMa304HBIX BellecTs, KOTOphle OKa3bIBAKT, XOTS H TO-
yeyHoe B Macwitabax PErHOHA, HO TeM He MeHee 3aMeTIIOe COBOKYII-
HOe BJIHSIHHE Ha OKPYXKaPUWYIo cpely.

3HaunTe/bHOe BJIHSHHE HA OOBONIEHHOCTL 3€Mefb, a CJAeNOBa-
TeNbHO, Ha BCce MOYBOOOpPA30BATENbHBle NPONECCH H  PAaCTHTENb-
HOCTb OKaskiBaer menHopanus. Eme B XIX B. Besnce paborwl mo
ocymenuo 6om0T Ha 3emasix Tpoume-CeprueBoit naspet # B Me-
mepe. Ilnomane yaydiienHelx 3emMenr B [10AMOCKOBbe cocraBjsier
Gosee 360 reic. ra, mpuueM 39 % npHxomurca Ha opoluaeMHe H
61 % — Ha ocymaemMble 3¢MJH.
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Puc. 17. Cucreva MocKosckuX BofoXpaHuwsuul (a) d  Opobuab  Kauana
uM. Mocken (6):

I - njotHua; 2 — wio3. Ha npodune naubl yposuu BOAB B MeTpax

Ecau ydecTb OrpoMHBIE IJIOMAAM CEJIbCKOXO3AHCTBEHHHIX 3e-
Mesdb H AJHTEABHOCTb 3Talla UX OCBOGHHS, TO CyMMapHoe Boanefl-
CTBHE CEJbCKOr0 XO3SHCTBa OKaKeTesl CHAbHee, yeM BJHAHHE BCeX
ocraabubix IITC obaacry.

I'mapporexuunyeckue [TTC BrAOyawT KaHaJabl, BOAOXpa-
HHIHIA M 3aperyjJHpoBaHuble oTpeskd pek (puc. 17). BooGme peu-
HyIO ceThb 00JaCTH MOXXHO PacCMATpPHBATb KaK ABE CJAOXKHBIE NOJH-
CHCTeMH, pasbelHHEHHble perHoHaJbHLIM BoaopasaenoM. CosnanHe
CHCTeMH BOJOXPAHHIHIL H3MEHHIO PexHM pacxona Kassbmbl, Py-
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3pl, Mlerpor, Mocknbl, Sdxpovbt u Cectpel. Ho maxe tam, rie peku
TEKVT B CBOHX €CTECTBEHHBIX pycJax, BJAHSHHE 4eJOBEKa IIpOsBJS-
eTcs B CIHpPSIMJEHHH MX pyCeJ, YTO XaPakTepHO MAJs MHOTHX peK
ceBepHoro IloaMOCKOBbS, H CO3JAaHHH NEPEropaKMBAIONIMX TJIOTHH,
KoTopbie u3BeCTHbI ¢ XVI B. (COXPAHUJHChL HX OCTATKH B Ipelenax
r. Panounexa).

B TloamockoBbe Her HHM OJHOH, La)Xe caMOli MaJoH pekH, He
neperopoKeHHOA IJIOTHHAMH HJIH He HeCcylneH CJel0B CIPSMJIEHHS
pycia. Peku Pysa, Hctpa n MockBa Hu¥Xe BOLOXPAHH/JIHLL MOXKHO
paccMarpHBaTbh KaK «PYCJOBbIE TPAKIbI», N0 KOTOPHIM BoAa NOCTY-
naer M3 BOJOXpAaHHJHI K BOAo3aGopHoMmy crBopy. EcrecrBenHo, pa-
foraer TakKOH TPaKT B HCKYCCTBEHHOM, HJIH TEXHOJOrHUYECKOM, pe-
KHMe,

Eme B nayage XX B. p. MockBa B npenesax ropoia uMesna riay-
6uny 1,5 m. Tenepb OHa 3HAYHTEJLHO YBEJHUYHJAACH 34 CYET AONOJ-
HMTEJbHOTO NPHTOKA BOJIKCKHX BoA (0KoJqo 25 mP®/c). Peryaupos-
KA NaBOAKOBHIX KOJeOaHHi H OYHCTHOH c6poOC BOA yepes LUJMIO3HI—
571eMEHTHl YIPABJCHHS PeXHMOM peku. Toabko or [lepepBuHckoil
IJIOTHHB 10 ycrbsi p. MockBh Haxonsitcss Becenmnnckasi, AHapees-
ckasi, Codounckas, ®aycroBckas u CeBepckas IJOTHHEL, a cam
YCTbeBOH yUaCTOK HAXOAMTCS B 30He BJHAHHA DejooMyrcKoR 1mJjo-
THHH Ha Oxe.

Pysa noJjyuaer #onoJHHTENbHOE nHTaHue H3 DBasysw, rie s
1976 r. cosnaHo Bomoxpanuauine. Ha Boabuioi Cecrpe, Hape
{Hanckne npyam), Hcsone, Bosoumse, Magoit MHerpe u Ilporse
COOpVIKEHH IJIOTHHB! PHIOHBIX XO03514CTB, c6poc BOA 4epe3 KOTOPHIE
ocyiecTBasiercss ocenbio. Ileperopoxensr naoTHH2MH pekd HMHoub,
Jlycauka, Pysa, Ilaxpa (CrpenkoBckasn ¢aGpuxa, MakapoBckas
u np.), Bops (nmpsaunbHO-TKaukas ¢pabpHKa, MeJbHHYHBIE YCTAHOB-
KH o 1. A.), Hepckas, Ceepka (MeabHHuHas u ap.), Cepas, Kassp-
mMa (YcneHckas nJaoTHHa u ap.), Llepuna, ¥Yua, Ilexopka, 9ysa
(X 1oBckuil ruppoyses, Borarblpikas NJOTHHA W AP., BOJH3H
Mprruiy, pycao cnpsimieso — ero raybuHa 1—2 M, mupuHa 4—6 m),
HMerpa (coxpanmnics kavan cnpsiMAesus pexHd, npopbirhil npu Iler-
pe 1), Xumxa (XUMKHHCKHH nepernan ¢ wanopom 2,85 M), KoJaoun
(ycteeBass nam6a), Toprama (me/bHHYHble W (aOGpHYHBIE NJOTH-
Hb1), Jlyrocus (MedbHuuyHBe NJotHEB ), Cecrpa (or Hcroka go Kan-
Ha ToctpoeHn! ABe MoTHHb ['DC, aBe MesJpHHYHBlE H OAHA BOJIO-
noabeMHasi), baubka u ap.

Kpynuble Bopoxpaunmiuimia MoCKOBCKOR 06J1aCTH PacloJOKeHH
B OCHOBHOM Ha IOXKHOM ckJoHe CMOjeHCKe-MOCKOBCHhUH BO3BHILIEH-
HocTH, M JAHIbL HOBHI IlaxpHHCKuE BoLoeM HAXOIHTCA IOXKHee
Mocserr. Bee 3TH BOAOXpaHHJHILA [OJMHHOTO THIIA, CyMMapHas
IJoWaAb HX BOIHOIO 3€pKasa cocTapiasier npuMepHo 198 kw2
B ocHoBHOM OHH 6bwiH co3faHbl foJgee 50 Jer Hasal, XOTS €CTb H
Gonee nO3AHHE.

BoloxpaHHJHIA BHOCAT CYIECTBCHHBIE HM3MEHEHHS B DEXHM
pex. lnureqbHoe BpeMsi OHH BhipabaibiBalor cBon Oepera, GopmHu-
PYIOT HX B COOTBETCTBHH C HOBBIMH 1LJAPOJIOTHYECKHMH, THAPOTeO-
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JIOTHUECKHMH H MHKDPOKAMMATHUYECKHMH VCJAOBHAMH. DTH Npollecch
ABJAIOTCS NPEIMETOM HHXKEHEePHO-TCONOTHUECKOTO H3YyueHHs.

Kanaa nm. MockBel BmecTe ¢ ero npoaosxenneM, p. Mocksot,
npeacTaBasger cobofi xkak Gbl rHAPOrpadHUECKYI0 0Ch, paccekao-
IyI0 PernoH ¢ cesepa Ha 1or. OH 6bl1 oTKphIT B 1937 r. 1 Ha cBoeM
noutH 128-xumomerpoBom mytu 108,06 KM HAET MO HCKYCCTBEHHOMY
pycay, a 19,4 kM — o Bogoxpanmamuam. Kosadhduunnent nsBuiuc-
ToctH Kanajaa 1,14, llectb HacoCHO-IIO30BHIX CTAHUMH HOXHUMA-
10T BoAy Ha Bbicoty 38,11 M (cM. puc. 17), urobwi, npoigs 51 kM,
OHA CHYCTHJACh HA OTpe3ke JJNHHON 7 KM Ha 36 M. Kanaa umecr
Il murozoB, 17 naotun (3 xenesoberonHble u 14 3emaanse), 15
THAPO3NIEKTPOCTAHUHUA # 19 MOCTOB. PEeKOHCTPYKUHSA 0XBaTHJA 30HY
Ka”anaa mmmpuHoit ot 200 go 603 m. O macmrabax n3MeHeHHs JaH[-
wadra cBugeTebCTBYeT (AaKT nepeMellleHHs B Tpefeaax TPACCH
202 maH. mM® rpyHra. 3pech Obulo yaoxeno 3,11 man. M3 GeroHa u
xesne306eToHa, nepeHeceHo 203 ceqenns. Euwe 10 oTKpHITHS Kanana
Ha ero Oeperax BbicakeHo 100 TeIC. AEKOPATHBHBIX HepeBbB H
500 ThIC. KYCTAPHHUKOB.

Kanan um. MoCKBE BO MHOTOM YHHMKaJeH KaK UeTKOCTbIO TPaHHMIL
CHCTEMBl U YAMBUTEJbLHON PAlHOHAJbLIOCTBIO Heojangmadra, Taxk
rapMoHueli ¢ oxpy:Kawoowei npupojoi. [lnaHApoBKa CcKJIOHOB wcC-
KYCCTBEHHBIX BbIEMOK H HAachlIeH CTOJb YHCTa W COBEPIIEHHA, YTO
10 CHX IOP OHM NOYTH He 3aTPOHYTH 5PO3Hell W onoJj3HsaMH. Otme-
yeHHble ABA CJy4as 3PO3HH CBA3AHBI C HENDABHJBHBIM 3a/0KEHHEM
JpeHa:KHOH KaHaBbl H BhINacoM ckota. CXOAHBIE MO HCKJIOYHTEJb-
HOI YCTOMUYMBOCTH CKJIOHBI MOXHO HabjofaTb no Oepery HMctpel y
HoouepycaauMckoro monacteipsi. Cexper noio6HOH YCTOHYHBOCTH
3aKJI0UaeTCss He TOJbKO B NpaBWAbHOM BHIOODE Yrja NJAAHHPOBKH,
HO # B 0coboft uHcTOoTe 06pabOTKU IIOBEDPXHOCTH, KOTOPYIO MOMKHO
Ha3BaTh «APXUTEKTYDPHOH HIMNGOBKOH» — TAK YHCTO M POBHO OHA
caenaua.

Pyci1o xaHana n30/HpOBaNO TAMHHCTBIM 3KpanoMm. g 6oJoT-
HBX M TOANOYBEHHBIX BOJ OHO UIPaeT poJb IJIOTHHBL, B CBfI3H C
yem 32 48—50 ner mpousomd cepbe3Hble n3MEHeHusi pexuma 60-
JIOT B 30He BJMAHHA KaHajda, AHOMAJNHH B CTPOEHMH GOJOT XOpO-
1o 3aMeTHB Ha (POTOMOJE/IAX MECTHOCTH.

Ects B [loamockoBbe H cTapeiii KaHas, 3alpolieHHbl GoJjee
100 ner nwasaa. B wawe BpeMsa majo KTo moMHHUT, uTo CeHeXCKoe
03€p0 — 3TO HCKYCCTBEHHBIH BOJOEM, CO3JaHHBIH /IS MUTAHHS Ka-
Haja. Pa6orkl no ero mpoknaanke Haddauck B 1825 r. On coepuHun
pexn Cectrpy u Herpy. U xors annHa npopeITOfi uacTH COCTaBHJA
auiic 9 KM, Kadan HacuuTeiBasa 41 KaMeHHb 03 ¢ NOANOPOM
2 M xkaxpawei. B 1860 r. kaman Ob.1 3a0pollleH, W Teneph IHOYTH
HEBO3MOXKHO NPEACTABUTb, YTO N0 €r0 Y3KHM 3apOCIIMM IPOTOKaM
KoTAa-To Xoauau Gapkn Bogouameueunem 35 T.

MpoMbBImJAeHHO-RHAYCTpHaabHEe [ITC  (xoMmm-
JEKCH), ellie HeJaBHO TATOTEBUIME K ropojaM perHoHa, Tenepb BCe
yame BHIBOASITCA 3a WX npeledbl. Bce 6osbllle BeTpeuaercst xpyn-
HBIX 33aBOJACKHX KOMILIEKCOB, B KOTOPHIX ceaHTeGHBIE 30HBI, YIDPaB-
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JIeHUeCKHe CayXObl, CKJAAACKHE H BCHOMOrareJbHble X03a#cTBa CO-
cpenoToueHbl BOXPYr 6a3oBoro npou3Boiacrsa. CTpykrypa pasmetie-
1iHgd NpOMbIIIEHHOCTH [ToAMOCKOBbSI O OCHOBHBIM TDPaHCIOPTHBIM
MarHcTpajsiM OTJIHYaeTcs MOCTENEeNHbBIM paccpefoTtoueHHem (abpHk
H 3aBO;I0B O Mepe yaanaeHHs: oT MOCKBBHI.

[To cBoeMy Ha3HAueHHIO pPAaCCMATPHUEACMbIE CHCTEMbBI NeasiTCA Ha
SHepreTHYeCKHe, TONJIMBHBLIE, UEPHOH M LBETHOH METaJNyPrHy, XH-
muueckofl (B ToM uHcie HehTeXHMUUECKOH) NMPOMBILIJIEHHOCTH, Ma-
WHHOCTPOHTENbHEIE, METANN0- H JAepeBoobpabaThiBaioliHe, IeNI0-
JI03HO-OYyMa’KHOH NPOMBIMJIEHHOCTH, CTPOHTEJbHBIX MAaTepHAaJOB,
JETKOR W NHIIEBOA NPOMBIUJIEHHOCTH,

Buausauue 3tux I1TC Ha reonoruueckyio cpepy pasauuno. M ce-
TOJH 3arps3HeHHe OKPYXaoweHd cpefbl B Nepecuere Ha eIHHHILY
BLITYCKAEMOH NPOAYKUHH OoJbllie Ha MEJKHX NPEANDHATHAX, Tle
6e30TXOAHAS TEXHOJOTHSl HJAM 3aMKHYTHIfl NHKJI BOAONOJB30BAHHS
BHeJApsieTcst TPyJAHee, YeM Ha KPYIHBIX HHAYCTPHANbHBIX KOMILJIEK-
cax.
3oHa BO3AEHCTBHA NPOMBILIJIEHHOIO IPOH3BOACTBA JOCTHTaeT
3 kM H Gosee. ABTOTPAHCIOPT CHJbHO 3arpsa3Hser HOUBHl CBHHIO-
BBIMH COEJHHEHHSIMH, KOTOpble (PHKCHDPYIOTCt Ha paccrosiuus 100 M
BAOJb JOPOXKHOTO MOJOTHA.

[TpomblilieHHBIE TOPEANPHSITHS B pPsAfe CJAy4aeB <BPOCJAH» B
CTPYKTYPY TOPOAOB HJIH CTAJH UEHTPAMH, BOKPYT KOTOPHIX cHopMH-
POBAJIHCh KHJBlE MOCEJNKH TOPOJACKO: 0 THIA, MO3TOMY paccMaTpH-
BaTb HX NPHXOAHTCA KaK YacTb CJIOMHOIO ypOaHH3AUHOHHO-TPO-
MBIIIJIEHHOTO KOoMIviexca. HaHOoubluel CJ0XHOCTHIO CTPYKTYpH
oranyaercs MockBa, rie pasMeliesbl KpynHble NPOMBIIIEHHbIE
npeANpHATHS.

MoCKOBCKHI pErHoH MOXHO paccMaTpHBaTb KaK TOPOACKYIO ar-
Jomepanuio ¢ MockBoit B xauecTBe u€HTPA—aADPA, OT KOTOPOTO Jy-
yaMp pas0eraiorcss TPAHCNOPTHbIE MJTHCTPaad. Bposab 3THX Maru-
cTpaJsielt TPYNNHPYIOTCS NpOMBILMIJIEHHBIE H TOPOJACKHE KOMIIJIEKCHI,
IIOCEJIKH ¢ KBapTaJlaMH TOPOACKOrO THNA,

Ecau mpocaenuts poct sapa ardaomepauns, MockBbl, TO OH, 10
YAAYHOMY ONpEAENEHHI0O APXHTEKTOPOB, IeJ NO NPHHUHIY «pacTe-
KaHust macjsauoro nartHa». Ilpu 3atom, ecau B Havajde XX B. mio-
magb ropoja c¢ HacenenHem 1 wmuH. 854 Thic. 4en. cocramJasga
17,7 Toic. Ta, To B cepearHe 1980-x rr. oHa yBeawuuaacor Gouee
yeM B 5 pas, a YHCAO JKHTeNnell cCcTonHubl npHOAHKAETCsT K
9 mau. uen.

Boxpyr MockBel nmpeAycMorpeHa obiuxpuelilias JieconapkoBas
jeqcHasi 3013, B KOTOPYIO BXpamJeHn JauyHple MOCENKH, AEPEeBHH
1 ropona. Ho BmecTe ¢ pocToM XHJOTO H NpoMblULIEHHOTO (oOHAA
MockBbl yeaoxHANAch ee HHGPACTPYKTypa, npHobperas uepTH yp-
GalH3HpOBAHHOI0 KOMILIEKCA, Tj€ MACCHBbBI JIECOB MEPEMIIH Ha 10-
JIO’KEHHE OCTPOBOB B KOJblE CEJHTEOHO-IIPOMBIMIIEHHbIX snaHalad-
TOB.

Mporse noxMOCKOBHbBIE Topoja W Iocenkd (Hanpumep, Kann-
HuHrpag ¥ MbiTaiu) ¢axrnieckd caHaHch. X agMHHHCTpAaTHBHBIE
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TpPaHMIEl NPHUJIM CO BpeMeHeM B HeCOOTBETCTBHE ¢ (haKTHUECKOH
3acTpofiko#i wan c reorpadHyeckuMy rpanHuaMu ropoga. B cems-
CKOMl MECTHOCTH BCe 4allle MOXXHO BCTPETHTb MHOLO3TAaXKHBIE JOMa
rOPOJCKOTO THIIA, H AaXe apXUTEKTypa NMOAMOCKOBHBLIX CeJieHHil BCe
6oJ/iblile TATOTEET K MOKBADPTAJIBHOH IOPOACKON 3acTpofixe.

[opop —3To He TONBKO CyMMa CTPOEHHHE C NPOMbILJIEHHBIM
BKpaIJIeHHEM, HO H TycTasi CeThb NCASEMHBIX KoMMyHukauuil. [lo
Tpy6aM kaHaausanuud MoCKBBI TeueT, il0 CyTH AeJa, cpeaHeH Kpyun-
HocTH pexa. CromuHast cay:k6a ObiTa HACUHTHIBAET HECKOJNbKO THI-
cAY NpeAnpHSATHH, KOTOPble B COBOKY.IHOCTH OKA3BIBAIOT Ha CPELY
He MeHblllee BHsHHE, yeM 60JbLION 3dBO.

l'opon cymecTBeHHo npeo6pasyer autochepy W KaAMMar, Cro-
COOCTBYET CO31aHHMIO TMOCTOSIHHHIX TEIJIOBBIX, LIYMOBBEIX H APYTHX
HaBefeHHBIX reodusuueckux mnoJsed. VimMeHHo 37ech Gopmupyercs
KOHT430Ha €O CBOHUMH INOJYIPHPOIHBIMH-NONYTEXHHYECKHMH YCJIO-
BUSIMH (DYHKIIMOHHPOBAHHSA W DA3BHTHS.

Topoa ¥ NpoMBIIIEHHOCTh — MOWLEfIIHe UCTOYHHKH 3arpsiane-
HHUSl TeQJIOTHYECKOH Cpeibl, U4To NOATBEpKAAeT aHaJU3 MOYB TNOWH-
MEHHBIX TEPPHUTOPHI HHXe TopojoB. B rpaHunax npoMblnieHdHbIX
30H caaboKHcaasi peaklus DEYHBbIX BGA Hepeako cMeHsieTcs caabo-
wesgouHo. MoXeT yBeNHUHBATLCA TaKKe KOHIEHTpAUHst pajga aJe-
MeHTOB. B 061efi c/I0KHOCTH TOpPOAA U NPOMBIIJIEHHbIE KOMIJIEKCHI
3aHUMAarT OKoJo 15 Y% paccMaTpuBaeMOH TepPUTOPHH.

TopHopo6mBawmue I[ITC paccpenorouedsl no BCeMY
MoCKOBCKOMY perdoHy. 3a MCK/IOUEHHEM KDYIHBIX MECTOPOXKIEHHH
tdocthopuroB Ha mMexaypeube Oxu, Mockeel ¥ LHH, naomaap KoTO-
pbix npesbimaer 300 xm?, TopdopaszpaboToxk U MecT 10OLIYH H3BECT-
HSIKOB H 1eCYaAHHKOB, 3HAYHTE/bHAA YACTb KAPbEpHOH AOOBIYH TIPO-
HCXOJHUT Ha CpPaBHUTENbHO HeOOJbIIHX yYaCTKAX.

Mo Bcemy IlopmMockoBbiO pa3bpocaHbl THCAYH B GOJBLIMHCTBE
CBOEM HeYUTeHHBX HeGOJIbIIMX KapbepPOB H KOTJIOBAHOB 1O gobbiue
rpaBusi, NeCKa M IVIMHB, PA3JMYAIOLHXCs CTENeHbIO HApYIIEHHOCTH
aaupmadra. BreiBaer yXe TpPyAHO HaHTH Cjegbl CTApofl MHTEHCHB-
HON mOOBIUM MAaTepHaJOB, U3BECTHOH Temepb IO HCTOPHUECKHM [0-
KyMEHTaM: HampuMep, Kapbepbl NQ A00bIue necka AJs NepBbIX CTe-
KoabHHX 3aBogoB Poccuu, B XVII B. cymecrsoBaBiune nHa 6eperax
p. Mockenl B paitone Jlennncknux (Bopo6heBnix) rop. Bmecte ¢ Tem
B «MaMSITH» COBPEMEHHBIX JaHAWA(TOB COXpPAHHAUCH CAEABl APEB-
Hefimux (Bo3amoxHo, eme XII B.) xamenosomen Ha Oeperax pex
Mocksn u [Taxpwsl B6ausu 3sennropona, y cea Octpos, MAYKOBO
(3amoxensl B XV B.) u B psiie APYTHX MeCT.

B Hacrosimmee Bpemsi paGoTel Beaytcs Ha JloGepenxkoMm u Era-
'HOBCKOM MECTODOXKJEHHAX (BeDXHEIOPCKHEe H HHXKHEMeJOBble Nec-
ku), Uyakosckom, [lzepxkunckoM, JlyxosunkoM, KoreabHHUeCKOM,
[TepxypoBckoMm, BenuxkoaBopckoMm, KopeneBckoM, JIyKHHKOBCKOM,
O6yxosckom, Tlepsomaiickom, Mauuiickom, MyxuackoM, Camapos-
cxoM, XapaoBckoM, Bocrouno-XapaoBckoM, [losmatoBckom, 3ede-
nocaobonckom u JlonacHuuckoM xapbepax (PopmMoBOUHBIE NMECKH H
TEeCKH [IJi1 CHIMKATHOIO KHUpIHYa — ajJ/IOBHAJbHble YeTBepTHUHbIE
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¥ JouYeTBepTHUYHble oTsoXKeHHs), [onbiunHckom, PoxiaecTsenckow,
PuifauxoM, AxkcakosckoM, XecCTOBCKOM, PymsinneBCKOM, [{ypbIHHH-
ckoM, HMxmwnnckom u JIMHTDOBCKOM MeCTOPOXKJAeHHSIX Ha Teppacax
pek Kuasiabmbl, Yuu, Hepuoit H ap. (cTpourenbyas cMecb), XOTbKOB-
ckoMm (Tpenen), KopoGueeBckoM, JInwusrosckoMm, Kyp6aToBcKoM H
Myposckom Mmecropoxkiaenusax no Aoaunam Oxu, [Tporsel, Hapw,
Jlonacu# u Tlaxpw B6ausn Horuucka, lilenxosa, Cepnyxosa, Ka-
wupel, Crynuua, Bockpecencka, Tyuxosa, cen [xkenan, PycaBkuHO
# BDyHbKoBO (H3BeCTHSIKH, IIHHbI). Ha HeGoAbIIHX MECTODOMKAEHHSAX
BefeTcsi 106blMa «UBETHbIX 3eMeNb» — IJHHHCTOH H KapOOHATHOH
0Xpbl, cHeHbl, GOCHOPHOKUCIIOTO Kelesa, oxele3neHHbX 6YPhIX yr-
aeit (B noiime Bopu, B6sH3u cen Kyposo, XorbkoBo H TyukoBo).

HauG6osbuiasi nopaK€HHOCTb TEPPHTOPHH TOpHBIMH BblpaGoTKa-
MH oTMeuaerTcs BOJH3M MoCKBLI ¥ W0KHee Hee. DTO HMEET HCTODH-
yeckoe OOBSICHEHHE: OHA CBfi3aHad CO CTPOHTENLCTBOM MoCKBBI H
KonoMHbl, a TakkKe ¢ yMeHbIUgHHEM K IOTY MOILHOCTH YeTBEPTHY-
HBIX OTJIOXKEHHH H GJH3KHM K NOBEPXHOCTH 3ajlerdHHEM CTPOHTENb-
HOTO KaMHS.

CoBpeMeHHBIH 00/HK MHOTMX JanamadToB CBA3aH CO CHATHEM
Topha Ha OOIIMPHEHIUHX nJomajsiX ceBepa H BOCTOKA peTHOHA.
Bcero B MockoBckoil ob6aactu passeaano Gosee 1700 mecTopoxie-
Hufi Topda, go6biua xoToporo mejercs 3feck ¢ KoHma XVIII s.
A ¢ 1870-x rr., ¢ Hauana paGorhl Hukonosckofi manydaxTypsl, cTan
NPHMEHATbCA MEXaHH3HPOBAHIbIA cMoco6 ero jo0bIUH — pPaskhuXKe-
HHSL H TpaHcnopTuposkH. [Ipumepno 20 % teppuTopHn Memepsl B
rpannuax MockoBckoii o6aacty # 12 % BepXHeBOMIKCKO# HH3HHBI
3aHMMAIOT TOPGSAHBIE MECTOPOKIAEHHS, B OCHOBHOM yrKe oTpaboTan-
Hele (puc. 18).

[MpumepHo 23 Tbic. ra GoBIIHX Tophopa3pabGOTOK OCBOEHBI, H
3eMJIH OTOLLIH IIOJ CeNbCKOe X03AHCTBO, cajoBble YUaCTKH HJH 3a-
CTpOeHbl, a 35 THIC. Ta BOWLIM B 30HBl PeKYJbTHBALHH H BOCCTaHOB-
JeHHst npupoaHblx pecypcos. K 2000 r., mo HMeIMMCsT MPOrHo3am,
TopdsaHble pecypchl 06JACTH 3HAUHTENBHO COKpaTATCS.

CreneHb HapyIeHHOCTH 3e€MeJb BO MHOTOM 3aBHCHT OT CIOCO-
608 p0o6blun Topda. M ecaw B HacTosiiee Bpems A0ObIUA OCYLLECT-
BJSIETCSl HCK/IIOUHTENBHO (hpei3epHbiM (lIaasimiyM NpHpoAy) crio-
coboM, To a0 cepexwnbl 1950-x rr. npeo6aapand THApaBJuYeCKHE
# OarepHble (3KCKaBaTopHble) MeToibl Topdopa3paboTok, ¢ MOMO-
WBI0 KOTOphIX oTpaborano npumepho 30 % mecTopOKaeHHH.

[Tpu ruapasauucckoM cnocobe Topd pasMbIBAGTC MOMLHOK
cTpyell BoAkl B «suciikax» pazmepom 30X 125 ugx 60X220 m. Paa-
KiKaeMast macca (myJbla) TPAHCHOPTHPYETCA HA MOJA  CYLUKH
(crunxu). Orcrofa Topd user norpeburento. MexkAy «AdeHKaMH»
pasMbIBa COXpAHACTCA NMEpeMblyka LHpUHON okogao 4 M. [locae or-.
paGOTKH MECTOPOXKAEHNS FMAPABJHYECKHM ClIOCOOOM OCTAIOTCS HaH-
6oJiee TPYAHO BOCCTAaHABJAHBAaeMble 3eMJIH, AJisi KOTOPBIX Xapakrep-
HBl CHJbHAs OGBOZHEHHOCTb, CJQMHBI MUKpopedbed, BCKPHITbIE
MecKH H mnoJyosepa-noayboJora.
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Puc 18 Kapra topdanblx MaccnBoB MOCKOBCKOrO perHoHa

I — ppipaGoTanuble TOPQAHbIE MAacCHBBI 2 — YYaCTKH MEJKHX BbLIPAGOTAHHBIX MECTOPOMAE-
uuft Topda 3 — paspaGaTblBaeMble TOP(SIHLIE MACCUBB 4 5 — TOPOAMHKHY — 0OBEKTHl ApH
pogooxpaniofl A€ATENbHOCTH B ToM uucjae Meakue (5), 6 7 — TOPGhAHMKM Me NPHUATHE
K pa3paGoTke (MEJKOKOHTYDHBIE, MeJnKO3ajeXHble), B TOM uucae Meakue (7) {(MenkOROH-
TypHble 8 — Top(dAHble MECTOPOXKAEHMS W MacCHBbl HaveuaeMble X paspaloTke, 9 -— Tep
PUTOPHH, He HMEOWME TOPMAHLIX MeCTOPOXJeHRHE [—IV — pafioubl pasBUTHS TOPQAUBIX
3asnexell | — WIMPOKOro NJAOMAAHOroe, [/ — WHPOKOr0 NJomMAaAMOro H Jokaabuoro, [l — mo-
KaTbHOr0, ¢ OTAEJbMbIMH KPYNHBIMH MaccuBam¥, [V - J0Ka/buOro

Barcpunift cnocob npeaycMaTpHBaeT 3KcKaBanuio topda. Kapbe-
pbl uMetoT wWHPpHHY 3—6 M u anuny 800 M i Gosee. 3xech Hapyle-
HHSL MHKpopeabeda, THAPONOTHUECKHX H THAPOTEOJOTHUECKHX YCJI0-
BHH TaKXe HEMaJble, XOTH OCTATOYHAsh O6GBONHEHHOCTb OTPafoTaH-
HbIX YYACTKOB HECPABHEHHO MeHbILE, UeM NPH THAPABJIHUECKON AO-
Oniue.

Ilpu dpeiisepHolt oTpaboTke 3a OAHH UHKA HPeii3epOBAHHA CHH-
maeTca caoi topda TommuHor 10— 11 MM, KapThl, HaH <sAueHKH»,
paspaboTkH HMeloT miaomans 1-—2 ra Bcee MecTopoXjeliHe uepes
kaxapie 20—40 M pacceueno ApeHa’kHbIMH, KapTOBBIMH KaHaBaMH,
H3 KOTOPHIX BOAA IOCTynaeT B IMyGOKHE BaJOBble KaHABBI, pPaccTos-
HHMe MeKAYy KoTopbIMU 500 M. DTH yuacTKH AOCTATOYHO JIETKO pe-
KyJIbTEBHDPYIOTCSI, Ha HHX XOpOIIO NPH/KHBAeTCAd COCHA, HO OHH Tpe-
6YyIOT TIMATCALIOTO, HEPEJKO NMPHHYAHTENbHOTO APESHHPOBAHHA
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Kpome Toro, MOXHO BBIZEJMTH YHAaCTKH CTapelX pa3paboTok
topda pyuyHbHIM CrnocoGoM, HO POJib HA B PErHOHAJbHOM TeXHOTeHe-
3e Cpeflbl OUEHb HEe3HAUMTENbHA,

TopdopaspaboTku ocrasunu nocje ce6s orpoMueHlife mnJaola-
[OH <«reoJOorHYecKnx» HeyaoOuil (Tonabko ¢pelisepHoll golblueil Ha-
pyulexo 62,6 teic. ra). Mx ucnonb3oBaHue He Bcerja HAET 1o MJa-
HY, a PeKyJbTHBAUHUS H JECONOCALKH UYACTO He Aal0T OKHAAEMbIX
pesyabraTtoB. Ha 3uauuTenpHON yacTn 3eMedb HAGMIONAIOTCS NPO-
LeCChl CaMOpa3BUTHA JaHilladTa OT Cragui PE3Koll HapyIIEeHHOCTH
[0 CTaguH CIOHTAHHOI'O PA3BHFUS B HOBBIX Te0JOTO-THAPOTEQJOri-
YECKHX YCJOBHSIX.

HecmoTps na axTupmefillee BHEIpPCIME HA NPEANpPHUATHSX NpO-
TPECCHBHBIX CMOCOBOB 6e30TXOAHOH 1eXnoJ0rHH, mpobJaeMy cKJia-
AUPOBAHMA, 3aXOPOHEHHS WM 1epepaboTKH NpPOMBILIACHHBIX H Obl-
TOBHIX OTXOAOB PAaHO cHuMATbL ¢ moBecTky aHsg. Celluac B Mockse
AeHCTBYET HECKOJbKO 3aBOJOB IO nepepaGoTKe OTXOAOB, UHCIO HX
Oyner ysennunBaTbcA. TeM He MeHee B HACTOfLLCE BpeMsi mepepa-
GoTaTh BCe OTXOObI TOPOAA He YAACTCH, Beldb TOJbKO OBITOBas MX
yacTe cocTasaser 17 man. M® 8 rog. B 1986 r. o6nacTh HACYHTHI-
Bala 125 csajnok, obwet maomaapio 370 ra. Exeroado moa csad-
KH JOTNOJHHTEABHO OTBOAHUTCS OKOJO 25 ra 3eMenb, U3 ILUX mpHMep-
HO MOJO0BHHA — CeNbCKOX03AHCTBeHHBX. Ho neno He TONBKO H He
CTOJBKQ B MOTEPAX 3€Melb, CKOJAbKO B 3arpi3usolieM BO3ACHCTBHH
csasok. O6GcnefoBanue KPYIHbIX CBAJIOK 110KA3aJ0, YTO OHH BJHSIOT
6yKBaJbHO Ha Bce KoMnoHeHTsl navpmadra. Tax, dusnueckne cBoi-
CTBA TPYHTOB H3MensiioTcs B paauyce 20—50 M, B pagnyce 1o 1 kM
CHMKAETCA MNJOMOPOAHE 3eMedb. Boobmie BAMSAHHE HA PACTHTENdb-
HOCTb OILYILAJOCh HA PACCTOAHMH [0 3 KM OT CBAJKH. B paiuyce
0,5 kM 3arpsisHeHbl NOA3€MHBIE BOjbI, 3anax THHUEHHS OLIYIaeTCs B
1,5—2 kM OT cBaJkH, a AbIM OT BO3rOPaHHA Ha HeHl MOMKET pac-
npocTpansaThea Ha 20 KM,

Kpome ¢BaoX Ha TeppUTOPHH 0O6JACTH PACCPEAOTOUEHO MHOTO
KPYIHBIX XPaHHJIHIL XMMHUYECKHX YnoOpeHHH, coopyXKeHn#H GHOJO-
THUecKof OUHCTKH CTOKOB, He BCErJa YAOBJETBOpPHTeNbHO palboTa-
IO KX.

DuepreTHyecKue TPAHCINOPTHBIE KOMMYHHKAUHH CJHBAIOTC C
TITC roposos u NpoMBIIIJEHHBIX Y3J¢B. BMecTe ¢ TeM HX ceTb cy-
WECTBYET Kak Obl aBTOHOMHO, OTJAHYAsACh CBOEOGPA3HBIM DPajHAaJb-
HO-TIEHTPOOEKHBIM DHCYHKOM. Ecan cioga po6aBuTh cTapble, HbIHE
3a0poLIeHHbe AOPOrH, TO CeTh KOMMYHHKALHH cTaHeT NJOTHEE B
1,5 pa3sa.

OTgenbHO HYKHO OCTAHOBHTBCSL Ha OTGOpE NOA3EMHBIX BOJ, Cy-
WeCTBEHHO HapylawmeM uxX pexuM. Ha tepputopuun obaactu gei-
cTBYeT GOJbLIOE YHCIO TPYNIOBBIX BOA03260POB U OJAMHOUHBLIX CKBA-
JKHH, OTOHPAIOMHX HE OLHH MURJJIHOH KYyOHUECKHX METPOB BOjbI B
cytky, O6beMbl oT60opa NOA3EMHBIX BOJ 3aMETHO PacCTVT.

Wrak, spillle npuBeseHa XapaKTepHCTHKA OCHOBHBIX THmos [ITC
MOCKOBCKOTO perioHa, X CTPYKTYPH M ocofeHHocTell BO3nelcTBUSR
Ha cpeny. Jaxe Taxkol cKaTbli 0030p M0O3BOJAET NpeicTaBHTb TEp-
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puropuio obsacTu B BUAE CJAOKHEHIUEro mepensiereHus HpoMbIILIeH-
HBIX, CelbCKOX03sificTBeHHBXx M ropoickux [ITC, tepputopuanpHo
pa3obiueHHbIX ¥ CAUBaKROHXCsA, OMH3KHX K 3aKPBITHIM H CBOGOIHO
0OMEeHHBAOLWIMCS JHEPTHEH CHCTEMaM.

2.3. HIDKEHEPHO-TEONOrH4YECKOE
THNOJNOTHYECKOE PAHOHHPOBAHME

CornacHo obueli cxeMe HHXKeHEPHO-TE€OJOTHYECKOTO paiOHHpPO-
Bauusa Pycckoil mnatrdopmul, tepputopus MocKoBckoil o6JaacTi BXO-
JAHT B COCTaB HHXEHEPHO-T€0JOTHUECKOTO PErHoHa BTOPOTrO NOPSA-
Ka — MOCKOBCKOH CHHEKJH3Bl, pacnojarasicb Ha ee IOXKHOM CKJO-
He. 3/eCh BBIIEAAIOT NATh KPYNHBIX HHKEHEPHO-TeOJOrH4ecKHx 06-
Jacrell, pasnHYaOUHXCd 10 HANPaBAEHHOCTH H XapaxkTepy HEOTEK-
TOHHUECKHX ABH)KEHHH, pesabedy, CTpOEHHIO U MOIHOCTH YeTBEPTHY-
HBIX OTJIOKEeHHH.

Ha ceBepe pernoHa HaxoauTcsi BepxHeBOJs XK CcKaAas 3aH-
poBasi paBHHHA, TNOJOTOBOJMHHCTAs, MECTAMH NJOCKAs M 3a-
oonouenHas (puc. 19). Ieosordueckuin paspe3 paBHUHBL XapakTe-
pH3yeTcsl MIMPOKHM pPa3BHTHEM MOCKCBCKHX (ITIOBHOTVIAIIHANBHBIX
necuaHbBIX OTJOMKEHHH, 3ajeranoiliix Ha NJIOTHHX BblAEPIKAHHBIX O
NpOCTHPAHUIO MOCKOBCKHMX MOpDeHHBIX cyriuHkaXx. [ay6okue morpe-
GeHHBle NOJHHBLl BBUIOJHEHBI JIEAHUKOBHIMH H (JIOBHOT/IAIIMANbHbI-
MU OTJOXKEHHAMY. Bojoynop H3 IOPCKUX OTJIOXKEHHH B APEBHHX me-
peyray6/JeHHBIX 10JHMHAX Pa3MbIT.

BblgepKaHHBIA PEerHOHAJbHBIA Ke/10BeH-OKCHOPACKUHA INIHHHC-
THIH Bojoynop Ha Oo.iblilell 4acTH TEPPHTOPHH o6aacTH pasjensier
0CaA0YHbIH UeXOJa Ha ABa BOJOHOCHBIX KOMILIeKCd, pa3iuyalolnuxcs
CBOMMH THJPOTe0JIOTHUECKHMH napaMerpaMu. TaM, rae BoaOyHOp
OTCy TCTBYET, BOJOHOCHBIE TOPHU3OHTH Me30-KaHHO30HCKOro H KaMeH-
HOYTOJIBHOTO KOMIIEKCOB THADABJIHUYECKH CBA3aHbBl MexAy coboii.
[pyHTOBBle BOABI BO (DJIIOBHOIMALHAMNBHBIX W a/UTIOBHAJbHBIX mec-
YaHBIX OTJIOXKEHHAX BCTpevalorcst Ha ray6ude ot 0,1 mo 5 m. Ilfupo-
KO pa3BuUThle B 06,1acTH GOJOTHBIE OTJOKEHHS Hepeiko 0OBORHEHBI.

Bonee ogHooGpasHa Memepckast anJoBHanbHO-3aH -
poBas paBHHHA, 3aHUMalouiasi BOCTOYHYIO OKpauHy MOCKOB-
cxoro peruoHa (cM. puc. 19). 3anagHas 4acTb ee ¢ nO3AHEro IJIHO-
1eHa MCNbITHIBAET ymepeHHoe uogHsithe. OcranbHas TeppUTOPHS B
103 HEYETBEPTHUHOE M TOJIOLEHOBOE BPEMsi HCILITala onycKaHue,
[To xapakTepy penbeda 3T0 HU3MeHHAsT MIOCKas, caabopacusneHeH-
Has PaBHMHA C LOUPOKUMH AOAMHAMH, GONOTAMH M TOP(MSAHHKAMHU.

B reosoruueckom paspese paBHHHbL NPEHMYIECTBEHHO pacrpo-
CTpaHeHBl 1ecdYaHble ajjiOBHANbHBE M (JIOBHOIMISALHAMbHBIE OTJO-
JKeHH, 3aJIeraiolliie Ha JHEeNPOBCKUX MOpEHHBIX cjabonpoHHuae-
MBIX CYIVIHHKAX, MeCUaHBIX OT/JIOXKEHHUSIX BEPXHEH [0pbl M HHIKHETO
MeJia WY BePXHEIOPCKUX TJIHHAX.

I'pyHTOBble BOABI TMECUaHBIX OT/JOXKEHHH HaxogsaTcs BOAH3M TO-
BEPXHOCTH Ha IIybuHe ot | mo 7 m. BogoHocHble TOPH3OHTH Me30-
KaHHO30HCKOTO KOMNJIEKCa THAPAaBJAHYECKH CBA3aHBI APYr C APYTOM.
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Ha rore ‘Mewepcko#t pasHuHb, B jposuHe OKH, BO3MOXKHA CBSi3b
3THX BOJ C HamOPHbIMH BOAAMH KAaMEHHOYTOJbHBLIX OTAOXKEHHH.

HuxenepHo-reosKo0rnueckne yeaoBus 316Ch BO MHOTOM oOlpe-
AeNAOTCS TaKHMHM npoueccamm kKak szabGosmaunBanue, eBTpodhHKa-
u¥s, pazseBaHue MecKoB H Topda.

CMOoneHCKO-MOCKOBCKAasT MOpPeilHO-3DO3HOHHAA
BO3BLIIIEHHOCTDH MO XapaKTePy HEOTEKTOHHUECKHX [BHKEHHH
AenanTcs Ha aBe mopolbmacte (cm. puc. 19). 3amagHas 4acTh BO3BbI-
IIEHHOCTH B NO3JHEUETBCPTHUHOE M TOJONEHOBOE BpeMs HCOBITana
OTHOCLiTeJIbHOE omycKanHe. ITo ciabopacuieHeHHasl, MECTAMHU 10J0-
rOXOJIMHCTAsl paBHHHA, B CTPOEHHH KUTOPO# npeobsiafaioT MmioTHBIE
c1a60npOHHILAEMble MOCKOBCKHE MOpEIiHbie CYIJIHHKH, NepeKphiTbie
C NOBEDPXHOCTH MOKPOBHBIMH CyriHHKaMH. CyMmapHasi MOIIHOCTb
UETBEPTHUHBIX OTJOXKCHHH Kosjebuaerca 3geck or 50 mo 100 m.
B GonbliHHCTBE ciyuaeB OHM 3aJeraiorT NpPsiMo Ha CPeXHEKaMEHHO-
YTOJbHBIX KapOOHATHBIX OTJIOKEHHSX.

[lInpoxoe pasBHTHE moJyuH/Ju BEPXOBOAKA M BOABI, CHOpajHue-
CKH PaclpocTpaHeHHble Ha PasHoil Tiy6HHe B NECUaHLX JAMH3AX H
npocsaosix mopen. MecramMu oHp 00nagarT HeGOJBIMIHM HANOPOM.
Bo3smoKHa rHapaBiHueckas CBsA3b 3THX BOJ C BOZAMH KaMeHHO-
YTOJNbHBIX OTA0KeHHH, FHKeHepHO-Te03KOJOTHUECKHE VCIA0BHS 31€Ch
JIOBOJIbHO CIOKONHBIE.

Bes ocranbuas teppuropHs CMoneHCKO-MOCKODCKOII MOpEHHO-
3PO3HOHHOI BO3BHIUEHHOCTH C MNO3AHEr0 OJHToIleHa Gbljia OoXxBaue-
Ha ymepeHHBM noaHsATHeM. OHa HUMeeT KPYTO# CeBEepPHBIN CKJIOH BH-
corofi 10 80 M, pacuneHeHHHIH rIyOOKHMH DEUHBIMH JOJHHAMH, OB-
paraMH u 6anKamH.

B reosiorHueckoM paspese ueTKO BBIAGISIOTCH ABA TOPH3OHTA
MOCKOBCKHX H JIHENPOBCKHX MOPEHHBIX CYIVIHHKOB, MecTaMH pasfe-
JIeIHBIX (GIIOBHOTARMAIBHBIMA meckaMu (cM. puc. 19). Ha mosepx-
HOCTH HAXOIHTCSl CJOH NOKPOBHBIX CYrHHKoB, CyMmmapHasi mou-
HOCTbH YETBEPTHUHBIX OTJOXKEHHH Kogae6jercs oT 20 mo 50 M, cuu-
JKaach Haj nmorpeGeHHBIMH BojopasienamMH o 10 . Ilpakruue-
CKH IIOBCEMECTHO Pa3BHTH IOPCKHe TJMHBI, a HA CEeBEPO-BOCTOKE 00-
JaCTH COXDAHHJHCHL Mecuanble H MeCYaHo-T.IMHHCTHIE MOPOAb MeJo-
BOTO BO3pacTa, a TaKXKe BEPXHEMEJOBble ONOKH H Tpemenb MOILU-
"octbio q0 40 M. KamenHoyro/sbHble BOJOHOCHEE TOPH3OHTH 371€Ch
JOBOJIBHO HAJEXHO H30MHPOBaHH. [1peo6safamT Npoumeccsl OBpaxK-
HO¥ IPO3HH H ONOJI3HH,

Ona MockBopenko-OKCKO##i nNOJOTroyBaJHCTOH
5PO3MOHHON PAaBHHHB THIHYHE YMEPEHHLIE MOAHATHS, Ha-
yaBLIHECT B MO3/JHEM OJIHTOLEHE, ITO NMOJOTOBOJHHCTAs, XOJIMHUCTas
paBHHHA, pacuseHeHHAas GaJiKkaMH H oBparamu. HemmuporHe poaHHBI
pek TiyGOKO Bpe3aHbl H HMEIOT [Be-TPH HAANONMEHHble Teppachl.

[loBcemeCTHO pPasBUTBl IJIOTHBIE CaGONpOHUIAEMbIE JIHENPOB-
CKHE MOpeHHble CYTJIHHKH, MeCTaMH INepeKpbiThle (oBHONIAIY-
aJibHBIMH OTJIOXKEHHUsIMH. MOCKOBCKMe MOpeHHBIE CYTJIMHKH COXpa-
HHJIHCh JiHWIb Ha ceBepe ofaactu. [To Bojopaspenam pasBHTH NO-
KPOBHbIE CYIJIHHKH. MOIIHOCTb YeTBEPTHUHBIX OTIOXKEHHI COCTaBS-
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Puc 19 Kapra nuxeHepdo reoJjorudecknx obaacrefi u THIOBHe paspessl Moc

A — BepxucBoJKckasd 3adHApoOBass pPaBHHHa DB - Melllepckast 3aHAPOBO ajJlioBHasbHasi paB
JafaHHS OTHOCHTEJBHOTO ONYyCKanHd B nO3fHeueTBEPTHUHOe M rOTONEHOBCe BpeMs B —
pO3HOHHaa paBHMHa J| — 3aoKckOe 5Po3HOHHOE NJaaTd [ — neckH 2— Topd 3 — CyraHHKYA
Hble 8 — CYFJHMHKH 9 — pecuaHHku

er npuMmepHo 15 M Ony 3a1eraloT Ha JOPCKHX NIHHAX, a 10 AOJHHAM
KDYIHBIX PEK — Ha nopoaax kapbona

Fuaporeonoruyeckue ycnoBus oOGJACTH OTJIHYAIOTCA DPA3BHTHEM
BEDXOBOIKM H BOJ CHOPAJHYECKOTo pacnpocTrpadenHs B poawmnax
peK OTMEYaeTcst THAPABJHYECKAas CBA3b YETBePTHUHHIX U KAMEHHO-
YIOJbHBIX BOAOHOCHBIX TODU30HTOB HWHXKeHepHO-Te03KOAOrHUECKYIO
00CTAHOBKY OCJIOXKHSIIOT KAPCTOBbIe IIPONECCH] H OINOJ3HH

3a0KCKOe 3PO3HOHIIOE MJATO HAXOZHTCA Ha IOTe pe-
ruona (cM puc 19) C nosgHero oJkroleHa OHO HCHBITHIBAET YC-
TOHUHBOE yMeDCHHOE NOAHATHE TO AOBOJbHO BLICOKOE paculicHeH-
HOe IIAaTO, CJ0XKEeHHOe NPCHUMYIECTBEHHO JHENPOBCKHMH caabo-
NPOHHILAEMBIMH MODEHHBIMH CYIJIMHKAMH HeOOoABIIOH MOIMIHOCTH (A0
10 M) NpH MOBCEMECTHOM PA3BHTHH MNOKPOBHBIX CYIVIMHKOB 3akap-
CTOBaHHble KapOOHATHblEe MOpPOAbl KaMEHHOYTOJBIOrQ BO3pacTa 3a-
Jeralor BOJM3H AHEBHOK NOBEePXHOCIH, a MO AOJAHHAM DEK — He-
HOCPEACTBEHHO MO YETBePTHUHBIMH OTJIOMEHHAMH
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KOBCKOTO PEerHona

HHHa B — Cmoaedcko MockOBckas MopeHHas BO3BbimI€HHAas paBHHHA (B; — o671acThb npeo6
ofaacTb YMCPeHULIX HOAHATHH ¢ MosjaHero oJHrouena) I Mocksopenko OKcKasi MOPeHHO
BaJyHHble 4 — rJHHBL 5 — H3BECTHSKM 6 — JAOJOMMTb! 7 — H3BECTHAWH JOTOMHTH3H[OBaH

BoaoHocHblEe TOPH3OHTH KapOoHa 357€Ch 3auiHLieHbl OT 3arpdaa-
Henusl ¢ NOBEePXHOCTH c1abo C 3THM, a TakkKe C KAPCTOBHIMH IIPoO-
LeccaMi CBS3aHA CJOXKHOCTh HHMKENEPHO-TEOIKOJOTHUECKHX YCJI0-
BUI1

Paccmorpum Teneps Gosee npobHoe THNOJOTHYECKOe pailoHMpo-
BaHHWE TEPPUTOPHM DPETHOHA MO TEOJOTO-JHTOJOTHUECKHM TNpH3Ha-
Kam crpoenust Ilpu 3TOM ue€TBEPTHUHBIE H AOUETBEPTHUHblE TOPOIbI
KnacCH¢pHUUUPYIOTCA IO THIAM CTPOeHHs pasgedbHo [lpu couera.
HMH TeX W APYTHX BAPHAHTOB MHOJAYYAIOT CJAOXKHBIE THUIBL Te0J0TO-
JIUTOJIOTMYECKOTO CTPOCHHS TOJIH HA BCIO ry6MHY AaKTHBHOTO TeX
HOreHe3a

HauGonee ca0KHOH SIBAAETCS TPYINAa TUINOB CTPOEHHSI AOUET-
BEPTHUYHBIX OTJIOXKEHHH, KOTODble HAYMHAIOTCA € METOBBIX IOPOJ
Ornoku # TpeneJbl CAHTOHCKOTO BO3PacTa C MaJOMOL{HBIMU POCAOS-
MM TJTHH, TIeCYAHUKOB H IECKOB, BEHUAMON{HX THMOBON paspes, mpu-
GJAHKAIOTCA [O MPOUHOCTH K NOPOAAM C JKeCTKMMH KDHCTajluye-
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CKHMH CB$SI3fIMH, a HDH BOJLOHACHILEHHH NPHOOPeTalnT CBOHCTBA
IJIaCTHYHBIX OTJOXKeHHH. [Ipu mopucroctH Tpemnenos 55—65 % nx
OPOYHOCTb Ha CXKATHE B CYXOM COCTOAHHM coctasdser 7—10 MIla,
a BO BJaxHOM — MeHee | MIJa. Bricokas (no 45 %) mopucTocTb
XapakTepHa JAJs ONOK, NPOYHOCTb KOTOPHIX TaK¥Ke CHJbHO CHHXKa-
eTCsl NpPH BOIOHACHIEHHH. [lecyaHHKH B TOJIIE OHOK H TpeNeJsoB
B OCHOBHOM TOHKO- H MEJKO3€PHHCTbI€ KBapLEBO-TJIayKOHHTOBLIE C
IIeMEHTOM KOHTAaKTOBOTO, pexe GazanpHoro tuma. MHorpa onoku H
TpemneJsbl HOJACTHAAIOTCS ONOKOBHAHBLIMH TeCYaHHKAMH HJH TJHHAMH
TYPOHCKOTO BO3DACTA MOIIHOCTHIO 10 7 M.

Yamnie onoxu M Tpemesbl CAaHTOHA MOMIHOCTBIO A0 15 M 3aJjera-
IOT Ha KBapueBLIX M TVIAYKOHHTO-KBAPUEBBIX TOHKO- H MeJKO3EDHHC-
ThIX MeCKaX ceHOMaHa,

TpemnHOBaTHIE OTJIOKEHHS caHTOHA o6GBoaueHbl. Koadduuuent
¢dunbrpanuu 3THX nopoxa nocturaer 6 M/cyt. Boabl HanopHbie H 3a-
Jeralor Ha raybune 10—40 m. Hanop usmensercs or 0 mo 10 m.
HHorpa orMmeyaercsi THAPABJAHYeCKas CBsi3b BOJX CAaHTOHCKOTO H ce-
HOMAaH-a/1bOCKOTo BOLOHOCHBIX TOPH3OHTOB.

Ilo norpeGeHHbIM BOZOpasiaenaMm Ha BocToKe CmoseHcko-Moc-
KOBCKOH BO3BHIeHHOCTH nof 40—50-MeTpOBHIM cj10eM 4eTBePTHY-
HEIX OTJIOXKEHHHA BCKpHIBAIOTCS MJIOTHBIE MNapaMOHOBCKHE TJIHHBI
aNbOCKOTO sIpyCa HHMKHETO MeJla, MOLUHOCTb KOTOPHIX [OCTHTaeT
50 M ¥ GoJiee. DTH THAPOCIIOAUCTO- -GefgennuTaile AUCHepCHble H
BLICOKOIUIACTHYHEIE [VIMHBI MECTaMH 3aMelllaloTCsl KBapleBO-TJ1ayKo-
HHTOBLIMH NeckaMH. Te e mecku c/araioor HH3H ajJbOCKOro fApyca,
C/IMBAsICh C MECYAHBIMH BEPXHEIOPCKUMM OTJioKeHHAMH. O6mias
MOILHOCTh OTJ0XeHHH cocrapisier 40--50 M. Boabl HHKHeMeJOBHIX
OT/JIOXKE€HHH MMeEIOT JBa BOAOYHNOpA: BePXHUH oO6pa3yloT nNapamMOHOB-
CKHe T[JVIHHBI, HHXHHE — KeanoBeH-kuMepuaxkckie, KosddunueHt
(uAbTPALYHY IMIMHHCTHIX U MeJKO3€PHHUCTHIX NecKOB cocrasJser 0,8—
2,5 m/cyT. Bogbt Hanmopubie (mo 50 M), uto 06YCJAOBAHBAET yrpo3y
OpOphiBA MX B MOJ3eMHble BbipaGoTkH. HuXuHMM BOZOYmOpoM [/
0GBOHEHHBIX 'TIECKOB CJyKAaT BhIfepkKaHHLIE MO APOCTHPAHUIO BepX-
HEIOPCKHE [VIHHBIL.

B ueHTpasbHON 4acTH perHoHa paccMaTpHBaeMbifl THI CTPOEHHS
JLOYETBEPTHYHBIX OTJVIOXKEHHH HaGJIONAETCs NMOYTH HOBCEMECTHO, 3a
HCKJIIOUeHHeM NOTpeGeHHbIX JNOJeJHHKOBLHIX NOJMHH. B oTinude oT
Kanucko-IMHTPOBCKOH TPsifibl, T NOJ YeTBEPTHUHBIMH OTJIOXKEHHsI-
MH [OYTH Be3Jle 3a/1eTalOT HHXKHEMENOBLle MECKH, 3hech npeobJa-
JAlOT HecyaHble TOMIH BepxHelr opbl. OT/IOXKeHHs: HHIXKHero meja
COXPAaHMJIHCh B BHJAe OCTaHUOB (MomHocTh 10—25 M), M JuOb HA
TenJiocTAHCKON BO3BLILLIEHHOCTH CYMMAapHasi MOMIHOCTL HHXKHeMe-
JIOBBIX OTJIOXKeHMH Bo3pactaer fo 70 m. ['nybuna 3ajeranus mnecua-
HOl TOJIIM Me3030d BGAu3H Mocksrl cocraBasier 10—20 m, yBe-
JuuMBasch K 3amapy (pafton o03. Tpocrenckoe) o 100 M u Gonee.

Pernonanbublit Bofoynop Takxe HeOMHOPOAEH No coctaBy. Hux-
HEBOJIKCKHE TJIMHBl OTJIMUAET MOABEP/KEHHOCTb MJIACTHYHBIM Aedop-
MauHsM, NPHYEeM HEKOTOpPhle Pas3HOCTH MOTYT NEPeXOJuThb B IIH-
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BYHHOe cOcrosiHne. HuXKe 3asieralor NJIOTHBle KeJJOBeH-KHMepHI-
JKCKHe TVIHHBL BepXHeil opbl MouHoctnio 10—60 M.

IOxkHee p. [laxpbl HHXKHeMesOBble MecuaHbie OTJIOXKEHHs cOXpa-
HHJIACh Ha BBLICOKHX y4acTKax MeXJypeuuii npuTokoB pek OKHM M
Mockeb. MOIIHOCTL necYaHBIX OTJOKEHHH Me3030s 3Jech Kozeb-
Jdercsa oT 5 1o 35 M. [TecKH MeNKO- H 10HKO3€DHUCTHIE C COREDPIKAHM-
eM rJHHHCTHIX 4YacTHIL A0 29 %. T1710THOCTL MecKOB B pPHIXJIOM CO-
crogHun  cocrasiasier 1,13—1,35 r/ecm®, B  naorHom — 1,52—
1,83 r/cM3. Yroa ecTecTBEHHOTO OTKOCA TOJ BOAOH H3MeHseTcs OT
27 1o 30°, a B cyxoM —ot 32 no 39°. Koapduunenr duaprpanun
ux kogebuerca or 0,001 go 12,8 m/cyr. IlpounocTs Ha cxKaTue co-
crasJjser 0,1—0,2 MTIla.

ITo peynslM nOJIMHAM Me3030HCKHe NEeCKH 06BOJHeHH (KO3(hGH-
nuent ¢uaprpaiuu 0,25—0,6 mM/cyt). Boasl, kak npasuno, cBOGOAHO
COO6ILAIOTCSl ¢ BHIIIENEXANMM TOpH30HTOM. Tam, rfie Ha Me3030M-
CKHX NecKax 3a/ieraloT MOpDEHHble CYIVIHHKH, BO3HHKAaeT MECTHBIH
Hanop.

Ilpyrass rpynnma THIOB CTPOEHHS JOYETBEPTHYHHIX OTJOKEHHH
XapaKTepH3yeTcs TeM, YTO B HHUX IPUCYTCTBYIOT HOPOAHI IODPHI, C KO-
TOPBIX H HAYHMHAIOTCS BCE THIOBHe pa3pe3bl. B OOJBLIIHHCTBe cay-
yaeB B KpOBJIe pa3pe3a MPHUCYTCTBYIOT IIHPOKO PacHpOCTpaHEHHLIE
B DerHOHe KeJIJIOBeH-OKCHOPACKHE cepble M YepHbIE IVIMHbI, H3BECT-
KOBHCTHIe, TJIOTHBlE ¥ MJACTHYHBlE (YMUCIO IJIACTHYHOCTH MOCTHTAET
43 %) ¢ ree3gaMu M TPOCNOSIMH NECKOB M ajieBPOJHTOB. MOILHOCTb
ux 20—40 M, B 1OIOPCKHMX JIOXKOHHAX OHA yBesuuuBaerca a0 60 M.
BepxHelopckue Tr/IMHBL SIBJSIIOTCS DPETHOHAJbHBIM BOAOYIOPOM, H30-
JUPYIOINHM BOJOHOCHBEIE TOPH3OHTHl Me30-KaHHO30HCKOTO KOMILIEK-
Ca OT BOAOHOCHBIX T'ODM3OHTOB KapOOHa M NpeJOXpaHSIOIIHM IJY-
G6oKHe TODH3OHTHl OT 3arpsidneHHs. [niyOuma 3ajieraHusi UX B 1pe-
neaax BepxneBoskckoit paBHuHBI cocraBaser 30—50 M, a B gonen-
HHKOBBIX foJiiHax pocturaer 90 m.

MecramMu B 9pO3HOHHBIX JNOXKOHHAX [OIOPCKOro pedbeda nox
[VIHHAMY 3a/1eTal0T KOHTHHEHTAJbHble CPe/lHe- H BEPXHEIOPCKHE Iec-
KH MOIIHOCThIO 10 40 M u GoJee.

ATOT 060co6/eHHbIH THI CTPOEHHS HOYETBEPTHYHBIX TOJI 32HH-
MaeT 3HAYUTeJNbHLIE [JIOaAu B npefenax Memepckoil pasHUHE,
r/le OH BhleJiseTcd 10 APEBHHM NOorpeGeHHLIM BOAOpA3fesaM H HX
CKJIOHAM, a TaK:Ke NO APEBHHM [OJIeHUKOBHIM aosinaam. KOpckue
TJIHHBL MOTYT 3a/eraTb M TOJ aJJIOBHEM B COBPEMEHHBIX PeUHBIX
DOJHHAX.

B 6ar-xennoBelicKHX pPAa3HO3EPHHUCTHIX mnecKax, [OACTHJAAIOUIHX
TOJIY TJIMH, BCTpeualoTcss HanopHule (1—5 M) Boanl, PasBurhl oHM
CrOpagHyecKu Ha IMyOHHAX OT & p0 25 M. DTH neckH MOTYT HMETb
XapakTep MJBIBYHOB, UTO 3aMeTHO YC/JIOXKHSIET HHXKEHEPHO-Ir€03KOJO-
THYECKHe YCJOBHS B TeX CJydYasix, KOrja OHH 3ajeraloT BOJH3H mo-
BepxHOCTH. [yiyOMHaA 3a/eraHusi KOPeHHBIX NOPOL COCTaBJ/sieT B
cpenHeM 8—10 M, a B morpeGeHHBIX [OJHHAX yBeJHYHBAETCH [0
50 m.
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Ha Bcelt ocranbHol Teppuropur MocKoBcKOro PerHoHa paccMar-
pHBaeMbLii THN CTPOeHHsl NMpOCJeKHBAeTCss B OCHOBHOM Ha CKJIOHAax
APEBHUX NOTpeGeHHbIX JLOJHH.

Y, HakoHell, noc/efiHsisl TPynna THIOB CTPOEHHs KOPEHHBIX MO-
pon MOCKOBCKOTO perHoHa OT/IMUaeTcs TeM, 4TO BCE THIOBbIE pas-
pesnl 3TOH TpyNnki HAYHHAIOTCA ¢ OTJIOKEHMH A0fOPCKOTO BO3pacra
B OCHOBHOM KapGOHATHOTO COCTaBa.

Ha cesepe MocKOBCKO# o6sacTH, B npejenax BepXHeBOJIKCKOMH
3aHApOBOH DABHHHBHL, MOJ YeTBEPTHYHLIMH OTJIOKEHHSIMH OTMEYalOT-
Csl BBHIXOABl TEPpPHUIeHHBIX NOPOJ MO3/HeNepMCKO-PaHHETPHACOBOro
Bo3pacta M KapGoHaTHBIX NOPOJ MO3[AHero kKapGoHa — paHHel mep-
MH (acceJbCKHH spyc), Tle OHH CJaraloT JoxKe i CK/JIOHH JADEBHHX
HOJIeHHKOBLIX NoJHuH. Hns monmomuToB KapGoHa XapakTepHa CHJb-
Has 3arunCcOBaHHOCTb. BHillesexalliHe nepMcKHe OTJIOXKEHHs! MOIL-
Hoctblo 10 20 M npepcTaB/eHE MOHOTOHHOM TOJIIEH MeJIKO- M TOH-
KOKDHCTA/NJIHYECKHX [OJOMHTOB, BEDXHssl dacTb KOTODHIX CHJBHO
npeo6pa3oBaHa BLIBeTpHBaHHeM, ¢ THe3JaMH erMHeﬁ, KaBepHaMH
H KapcroBHMH nycroraMu. Kosddunrenr ¢uapTpallHd MOpoix B 3a-
BHCHMOCTH OT CTeNeHH HX TPEeIMHOBATOCTH M 3aKAPCTOBAHHOCTH H3-
Mensiercas or 1 po 64 wm/cyr. [lonsemHble BOAH, NPHYypOYEHHble K
3THM OTJIOXKeHHsIM, 00/afaioT HanopoM, BefHYNHA KOTOPOTO 0-
cruraetr 100 M u Hodee.

Jloopckne KapGOHaTHBle M TeppHreHHble 1OPOAB B norpebeH-
HBIX JOJIHHAX 3ajeraloT Ha Gosnbuioil riay6une (0T 70 go 130 m).
B npenenax BepxHeBOJ/IKCKOH HM3MEHHOH paBHMHBI JHHILA H GopTa
JAPEBHHUX 3PO3HOHHBIX JIOXKOHH C/10XeHbl BepXHeKdAMEHHOYTOJbHbIMH
H3BEeCTHSIKAMH H [OJIOMHTAMH ¢ HNPOCAOAMH neCTPOOKpalleHHbIX
[JIKH H NJOTHHX Meprened. M3BecTHIKM M NOJOMHTH KpernKHe, HO
MOPHCTHle U KaBePHO3HBIE, MeCTaMH CHJLHO TpellHHOBATLIe, y4acT-
KaMH 3aKapCTOBaHHEHE. KaBeprI BBINMOJIHEHB! KPHCTANJHYE€CKHM
KanpuuToM. Hamopubii BOJLOHOCHBIA rOPH30HT 3TOH TOMIIM Xapak-
TEPU3yeTCs] BLICOKOH BOLOOGUILHOCTBIO: KO3 (PHUHEHT (PUIbTPALHH
TPeILHHOBATHX H3BECTHAKOB H [OJOMHTOB KOJeGJIETC B Mpejenax
2,4—10 wm/cyr, a BOmONPOBOAMMOCTbL wu3Mensercs or 400 po
1000 m2/cyT. DTor rOpH3OHT B npefesax pafioHa THIPABIHYECKH
CBfI3aH ¢ BOJOHOCHBIMM TOPH30HTAMH YeTBePTHYHBIX OTJIOXKEeHHH.

Ha teppuropun Memiepbl BepXxHeKaMeHHOYTOJIbHblE KapGoHar-
Hble TIOPOJHl Yalle BCero 3aJjeraior BOJAN3H NOBEpXHOCTH H NE€PEKpHI-
Thl ManoMOIHO# (MeHee 10 M) Tousuell yerBepTHUHBIX OCAJKOB.
Tonbko Ha yyacTkax riyGOKHX NOJIeIHHKOBBIX AOJHH KapOOHATHbIE
NOpPOJbl MOTYT 3aJseraThb Ha ray6uHax o 50 M.

BepxHeKaMeHHOYTOJIbHbBIE OTJ/IOXKEHHsT Ha BOCTOKe MOCKOBCKOH
06/1aCTH TIpeJCTaBJEeHbl MOPOMAMH TXKeJNbCKOro fApyca— uepenosa-
HHeM KapGOHATHBIX M T[VIHHUCTO-MeprejHcThix madek. KapOoHarHble
AaYKH MOILHOCTBIO OT 2 10 30 M C/OXeHH H3BeCTHAKAMH H [0JI0-
MHTaMM C TOHKHMH MPOCJOSIMH TVIHH. V3BecTHsIKH INJIOTHblE, Kpen-
KHe, B Pa3JHYHOH CTENeHH JOJOMUTH3HPOBaHHEE, [[OJOMHTBI CKPHI-
TOKpHCTA/JIHIeCKHe, TJIHHHUCTHe, [JIMHHCTble MaykH MOIHOCTbIO 2—
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7 M 00pa3soBaHBEl NECTPOIBETHBIMH TVIHHAMH H MeprejssMH ¢ TOHKH-
MH NPOCJOSMH H3BECTHSIKOB. I'JIMHH NJOTHHE, BSI3KHe.

MecTaMu B M0I0pCKHX [OJMHAX Ha H3BECTHsIKax 3aJjerainor 6ar-
KeJlJIOBeHCKHe Pa3HO3epHHCTble TVIMHUCTHle NEeCKH ¢ TaJbKOH KBap-
na, mMowHocTeio ot 10 mo 30 m. Ileckm cnopapuyecku 0GBOIHEHEE
B B OTJEJNBbHBIX CJYyYasX HMET XapakTep MJbIBYHOB.

M3pecTnakn tak:ke o6GBoAHeHBl. BbizensioT gBa HANMOPHBEIX BO-
HOHOCHBIX TOpDH3OHTa, pa3jeleHHble IeJKOBCKOH TOJIEelH mecTpo-
nBeTHHIX TaIHH MolnocTsio go 20 M. Ilhe3oMeTpHuYecKHii ypoBeHL
BePXHErXeJbCKOTO BOLOHOCHOTO TOPH30HTA pacnojaraercss Ha TJy-
6unax 5-—10 M. IIpuTokM Bombl M3 aMephLeBCKON TOJILH COCTABJS-
10T 0,76 M3/u Ha 1 kM? muomany. [IbesoMeTpHUecKHil ypOBEHb HHXK-
HEMKEJIbCKOTO TOPU3OHTA pPAacroJ/araercss B OCHOBHOM Ha rayGHHAX
10—30 M. Boxnl ero uacto cBsi3aHbl ¢ TODH3OHTAaMH CpeJHero Kap-
Gona. Bonp!l BepxHerxenanckoro, a MecTaMH ¥ HHUXKHErKeJbCKOTO To-
PH30OHTOB HMMEIOT CBSI3b C BOJOHOCHBIMH TOPH30HTaMH 4Y€TBEPTHY-
HBIX OTJIOXKeHWI. B 1esoM HM3BeCTHSIKH (KPeBSIKHHCKHe cJlOM) obJja-
HLal0T BBICOKHM CONpOTHBJeHHeM cxaTuio (34—35 MIla); somomo-
ryiolenne ux cocraBisier 4,5—5 % ; mopomabl HeMOpPO30CTORKHeE.

Ilo Bcemy pasapeay BepxHero KapGoHa BCTpedaloOTCsl 30HH ApOG-
JIeHHS], TIpeACTaBJeHHble IieGHeM, APECBON M JOJOMHTOBON MYKOH,
3aJleralliHMH B BHJE JHH3 MOIIHOCTBIO OT INEpBBIX JecSITKOB CaH-
THMETPOB JI0 MepBhiX MeTpoB. Besa 3amajgHas dacTs MockoBcKoit 06-
Jdactu (3anaanee aunun Hapo-®omuuck — Pysa — Bosoxonamck)
XapaKTepH3yeTcsl IJOMIAZHLIM pa3BUTHeM Ha raybunax 30—70 m
(Mecramu 10 120 M) mopox MOCKOBCKOTO sipyca cpejfHero KapGoHa.
TloBepxHOCTP 3THX NOpPOJ HHTEHCHBHO pacu/ieHeHa KPYNHBIMH ApeB-
HHMH JOJHHaMH pex, ray6uHa Bpe3a KOTOphIX mocTuraer 60 m
(MuHHManbHBle aGcooTHbie OTMeTKH 120—110 M). JpesuHe mo-
rpeGeHHBle BOAOpa3jae/bl HMeIOT a6GconioTHeie oTMeTKH 160—190 m
(mectamu 10 200 M u Gosee). OueHb pegKO B LOMPCKHX 3pO3HOH-
HBIX JIOXOMHAxX Ha nopojax KapOoHa 3aJeraloT MaJjIOMOLUHbIE Iec-
yaHble OTIOXKeHHst 6ar-keadoses. B paspese kapGoHa ceBepHee J0-
JIUHH p. MoCKBH Npeo6aafaloT OpraHoTeiHO-AETPHTOBLe (pexe 10-
JOMUTH3UPOBAHHKIE) H3BeCTHSIKH, MOPUCTHIE, KaBepHO3HEIE, C HPO-
C/OSIMH TOHKO3€DHHCTBIX JAOJIOMHTOB H PEIKHMH NPOC/IOIMH Mepre-
Jgefl (MSIYKOBCKMH M IOJOMBLCKHE ropu3oHTh). Ilopoasl TpelpHOBa-
THle, MecTaMu ca1abo 3akapcroBaHHble. TpeluuHbl camMoll pa3/jH4yHOM
OpHeHTanHH, WHPHHOH OT AOJell MHJJIHMeTpa A0 3 cM, MecTaMu
3HUSIOLLHe, HHOTAA BHINOJHEHHBE KpHCTANJaMu Kajabpura. Koadpou
IueHT $UALTpanuu nopop konaebaercst ot 0,3 mo 67 m/cyT (B cpen-
HeM 6—46 Mm/cyr). B posnuHe p. MockBH H 10XHee ee KapOoHATHasK
TOJILIA TIpeACTaBJ/eHAa IepecHanBaHHeM [JOJOMHTOB, [OJOMHUTH3H-
pPOBAHHBIX H3BECTHSIKOB, H3BECTHSKOB, MepreJell H, B MeHblled cTe-
eIy, NecTPONBETHHIX IVIHH (KaWHPCKHA rOpH3OHT). JLoJIOMHTH Ge-
Jible, CKPBLITOKPHCTAJ/JHYECKHe, TBepjbie, HHOrJAa My4HHCThie. Moll-
HOCTb JOJIOMHTOBBIX NpOC/0OeB H3MeHsieTcs: OT 6 n0 8 M, MJIOTHBIX
Mepredeit —oT 0,1 go 4 M. M3BeCTHSIKM TVIHHHCTHIE, YACTO JOJIOMH-
TH3HPOBAaHHBIE, peXe OpraHOTeHHO-AeTPHTOBLIE, TpelHHOBAaTHIe,
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CyMMapHasi MOIHOCTb HX cocrasJasier 15—17 m. O6mas MOIHOCTb
mopox cpepHero kap6oHa o6buHO H3MeHsieTcs ot 60 mo 110 M,
yMeHbIIAsiCh K IOTY N0 HECKOJbKHX MeTpos B aoJuHe Kosounm no
10 m B ponmHe IlporBul. lloacTHaaioTcss OHM BbiAEpKaHHLIM TOPH-
30HTOM BepefcKHX TuH MomgHocTbio 18—20 M (peako mo 30 m).

Kap6oHarHble mopojbl cpegHero kap60oHa BOJOHOCHHEL. Bopo-
O6GHJIBHOCTh TOPH30HTA 3aBHCHUT OT CTeNEHH TPEUINHOBATOCTH H 3a-
KapPCTOBAHHOCTH NOPOJ H, KaK NPaBHJ/IO, BLICOKAsI.

Kamupckuli rOpH30OHT XapaKTepH3YyeTcsl BLICOKOI BOAOOGHJIBHO-
CTBIO TOJBKO TaM, € TPELHIHOBATHIE H3BECTHSIKH M HOJOMHTH He
COJepIKaT NpoC/]OeB [VIHH M Meprejell ¥ HMEOT MOIIHOCTL 3—5 M
u Gosiee. Hm:KHUM BOJOYNOPOM CJYIKHT TOJILA BepefCKHX TVIHH, a
BEPXHHM — MOpeHHble cyrinHKkY. CepepHee moMHHH p. MocKBH Ha
KallUPCKHX OTJIOXKEHHSIX JieXKaT MOAOJbCKHE W MSIYKOBCKHE H3BECT-
usaxu. Ha woro-socroxe (B palione Hapo-®omuHcka) oHM 06pasyioT
€ MHbI BOJOHOCHBI TrOpH30HT. Boabl KamIMPCKOTO TOPH30OHTA HA-
HOpHbIe; Hanop koJebJiercs: ot 16 po 69 m.

UeTBepTHUHBIE OTJIOXKEHUs, HMEIOILHE, KaK [IPpaBUJO, 31ech GOJb-
1He MOLHOCTH, OGLIYHO MpejoXpaHsIOT NOpPOALl cpeaHero kapHoHa
OT HHXEHepHO-XO03dHCTBEHHOTO BO3MleficTBHs. [IposiBjeHHs Ha mHoO-
BEPXHOCTH KapCTOBBIX TPOLECCOB H3BECTHH TOJbKO Ha JIOKaJbHbBIX
yyacTkax B pgosuHax pek lIporBa (Bhime Bepen), Mockea (HUKe
¢. Kpacunist Cran) u Hapa (n. PomaHoBO), riae MOUHOCTH 4YeTBep-
THYHBIX OTJIOXKEHHH 3HAUHUTEJHLHO COKPAILaloTCsl.

Hecko/lbko uHble HHXKeHeDHO-TeOJOTHYECKHe YCJIOBHSI HaOJIoLA-
10TcA Ha tore MockoBckoit o0sacTH B npefenax Mocksoperko-Ox-
CKOH 3pO3HOHHOI paBHHHBI Ha JeBoM Oepery Oxu ceBepHee H BOC-
tToyHee CeprnyxoBa. 3aech GoJ/bLiMe IJIOIAAH APEBHHX BOpOpasie-
JIOB B CKJOHOB 3aHSITHI CpEXHEKAMEeHHOYTOJNLHBIMH H3BECTHSKaMH H
posomuramu obmefr momHoctbio or 100 M Ha ceBepe pafioHa M0
20 M BOau3u poauHbl OKH, 3a/eraoliEMu Ha TJAyGHHE OT HECKOJb-
xux 10 20 m. KopaanoBble KpynmHOOGJOMOYHLIE M3BECTHSIKH MsI4-
KOBCKOTO TOpDH30HTA, KABEepPHO3Hble ¥ HEPaBHOMEPHO IOJOMHTH3U-
pOBaHHbIE, OTJMYAIOTCS CUJABHOH H3MEHYHBOCTbIO (NPOYHOCTH B CY-
XoM cocTostHHH KoJgebJietcst or 20 po 108 MIla).

H3BecTHs kM nopoJibckoro ropusonra (Gacceitn pex Moun u Jlo-
TIaCHH) XapaKTepPH3YIOTCsl BLICOKOH mnopHcrocThio (27,5—29 %) u
©GonbminM BoponoryomenneM (5—10 %), TIpouHOCTH HX B CyXOM
cocTOsiHUH cocrapiser 21—39 MTla, npu BOmOHACHIIEHHH H IIOC]E
3aMOpa)XKMBaHHs OHa yMeHbmaercsti (10—21 u 13--30 MIla coot-
BeTCTBeHHO). [IpHMepHO TAaKMMH XKe XapaKTepPHCTHKaMH 00.a1aioT
# KaUIMpCKHe HM3BECTHSIKH, HPOYHOCTb KOTOPHLIX B CYXOM COCTOSTHHH
y3mensercs ot 23 go 67 MIla. TlogcrunawoTrcss OHH BHIIEPXKAHHEM
IO NPOCTHPAHHIO TOPH30HTOM BepPeHCKHX IJIMH MOLIHOCTbIO He 60-
Jee 30 M. MoIDHOCTb OT/IOXKEHHH pe3Ko BO3pacraer No NPOCJEXKH-
BaeMoit B paiioHe CepnyxoBa JpeBHell NOBepPeHCKOfl norpeGeHHOMN
JonpHe ray6uHol mo 176 M u mupunoli 2—3 km. OTJIOXKeHHS, BhI-
TOJIHSIIOIINe 3Ty AOJHHY (a30BCKasl TOJILa), HpencTaBj]eHbl KOHTH-
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HCHTAJbHBIMH (PAlMSIMH: DPA3HO3EPHHCTHIMH TJIMHHCTBHIMH TeCcKaMH,
TVIHHHCTBIMY aJ1eBDOJIUTAMH H [VIHHAMH.

B menTpanbhoil M 10.KHOH 4YacTax MockoBckofi o6aactu kap6o-
HAaTHHE TOPOJbl CPeAHEKAMEHHOYTOJNBHOTO BO3DPAcTa 3aJleralnT MoK
YeTBEPTHUYHBIMH OTJIOXKEHHAMH B JIHHIax H Ooprax norpeGeHHBHIX
JO/JelHHKOBLIX JNOJMHH Ha Tay6GuHe ot 40 mo 80 M (Ha OTHeNBHEIX
yuacrkax (x. Adaryxoso) mo 140 m). Kpoeas ux uMeeT aGcoJioT-
Hble oTMeTKH 72—140 M. 3po3HOHHBle Bpe3bl NPOCHEKHBAIOTCS B
Oaccefinax pex MockBm (pafionnl 3Benuropoja, PyGnepo, nnxke
JIwo6anHo), ITaxpel, Cerepku, Kaummpkn, Ocerka, Moun u Oxu.

Tlopoabl o6nanator BhHCOKOH mnpounoctbio. HauGosee uusxkumu
3HAUeHUsIMH cuemedus (3—4 MIla) oranyamTcss H3BECTHAKH C
KPYMHO- M TpyBONETPHTOBOR CTPYKTYypoH. 3HA4YHUTENbHOE CHHKEHHE
MIPOYHOCTH MPH YBJAAKHEHHH OTMEYAETCsi Y TJHHHUCTBIX pasHocTelt
Kap6onarubx nopoi. Hebosbuiolt npoyHocTbio 06/1afal0T BHEICOKO-
IIOPHCThIe OpPraHOreHHO-IeTPUTOBbIE H3BECTHSIKH.

Ha orne/bHBIX y4yacTKax COBPEMEHHBIX PEYHBIX [OJHH Kap6o-
HaTHble NOPOAH cpefHero kap6oHa 3aJjerarT Ha HeGoJblIONK Ty6H-
He NOJ aJJIOBHAJBHEIME NecYaHbIMH OTJOMKEHHSIMH pedHBIX Teppac,
C YeM CBsi3aHO pa3BHTHe Kapcra B JoJuHe p. Mockshl Bhiue Ko-
JIOMHBl M THApAaB/JHYecKas B3aHMOCBsI3b KapOOHOBHIX M aJJIIOBHANb-
HBIX BOJZOHOCHBIX TOPH30HTOB.

KpynHas nonenHuKoBasi 10JHHA, YHAC/AEJIOBAHHAsT COBPeMEHHOMR
Oxoit, npociexneaercs Ha lore Mockosckoit ofmacru. ['ny6una ee
Bpe3a OTHOCHTEJNDbHO [PEeBHHX JOYETBEPTHUHHIX BOJNOPA3feNOB Mpe-
puitaer 100 M. ITporBuHCKHE OT/NOKEHHST 3/€Ch YaCTHYHO pa3MBbITHI,
H B [HHIIE JOJIEIHUKOBOH AOJHHBE Ha raybuHax 40—60 m 3anera-
I0T OTJIOXKeHHsi BH3eHCKOTo sipyca, mpeiCTaBJI€HHble NpeHMyliecT-
BEHHO H3BeCTHSKAMH C HEBRIJEPKAHHBIMM TNPOCJAOSMH TJHMH H Mep-
resefi. AGCOMIOTHBle OTMETKM KDOBJH HHKHEKAMEHHOYTOJBHBIX OT-
JoxeHHul — MeHee 80 M.

K Bhixony BepefiCKMX TJIMH Ha ckJoHax pojuubl OKH (mpaBbiif
Geper) u ee MpaBbIX IPHUTOKOB ApHYpOUEHBl I'YOOKHE OMOJ3HH.

Kopeunnble mopoabl B MOCKOBCKOM perHoHe MOYTH MOBCEMeCTHO,
34 HCKJIIOUEHHEeM KPYThIX CKJIOHOB DEUYHBIX JIOJIHH, NePEeKPHITHl TOJ-
mefl 4eTBepTHUHBIX OTJIOXKEHHH, B KOTOPOH TakXe MOXKHO Bblie-
JUTb GOJIbLIOE YHCAO 3/eMEHTAPHBIX THNOJOTHYECKHX pa3pesos, Xa-
PAKTEPHS3YIOINHX THNHl CTPOEHHS] YETBEPTHYHOH KDPOBJH TeQJloTHYE-
CKOH cpenbl.

HHiKeHepHO-re03K0J0THUECKHE YCJIOBHA TEPPHTOPHH 3aBHCST OT
MHOTHX (aKTOPOB, H B 3HAUUTEJBLHOU Me€pe OT TOTO, KakHe OTJIOXKe-
HHUS OTKpBLIBAIOT THMOBOW reosiorHueckuit paspes. Ha tore Mockos-
ckofi obaactu npeo6Jafiaer rpynna THNOB CTPOEHHS 4eTBePTHUHOMN
TOJIIIH, HAUHHAMOWHXCS C JHENPOBCKHX MOPEHHBIX CYTJIHHKOB, He-
pelKo mepeKphITHX MOKPOBHLIMH CYTJIMHKaMH. MopeHa gHempoOBCKO-
ro JelHHKa TpeACTaBJeHa KpacHO- M KopHuHeBaTO-OyphIMH rpyObl-
MH HEeCOPTHPOBAHHBIMH H HECJOHCTHIMH, CHJBHO M€CYaHHCTHIMH,
IVIOTHBHIMH CYTJIHHKAMH ¢ GOJBIIMM CcOJepKaHHeM rpaBHsl, rajbKH,
mebHst 1 BatynoB. O6Liass MOHOCTb CYIVIHHKOB H3MeHsercs oT 1
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7o 38 M (o6eriHO 5—8 M). EcrecrBeHHasi BJ1aXKHOCTB MOpPEHHBIX
cyrauHkoB 15—26 %; uucao naacruunoctu 10—17 %; nokasarenb
KoHcHcTeHUHH cocrasgser 0,03—0,46; nabyxanme 2,7—15,4 %; mo-
Ayab pedopmanun Kosebierca or 4 no 12 MIla, a npoyHoCTh — OT
0,2 1o 0,25 MIIa.

TlokpoBHLle CYIJIHHKH CBeTJIO- B OypoBaro-KopPHYHEBble HJH na-
JICBO-XK€JIThIE, TAXKeJble, ajJeBPHTHCTHIE, MeCTaAMH aéccoBupusble. 1o
TPaHyJOMCTPHUYECKOMY COCTAaBY CYIJIMHKM HeOJHOPOJHBL: cojepxka-
HHe TJIMHHCTOH dpakuun xojebaercs ot 6 po 58 %, a nblieBaTol —
ot 11 po 74 %. KospdHuunent nopucroctd H3MeHAETCA B LIMPOKHX
npenenax —or 0,57 mo 0,99. ITopopm merko pasmokator. C aéc-
COBHMIHBIMHU CYIVIHHKaMH HAa NOBEPXHOCTH PAaBHMHBI CBfidaHbl cy(pdo-
3HOHHBlE TIPOCAJKH, HMeEIOIHe B mJjaHe OKpyrayl ¢opmy. Moiu-
HOCTb NOKPOBHBIX CYIJIMHKOB H3MeHsiercss or 1 mo 14 M.

JIHenpOBCKHe MOpEeHHbie CYIJIHHKH 3a/eralor Ha KODEHHBIX o-
popmax, pexe Ha HHKHe-CpeJHEYETBEPTHUHBIX NECKAX OKCKO-AHEn-
POBCKOT'O TOPM30OHTA, MOIIHOCTb KOTOPHIX H3MeHsieTcs or 0,6—3,5 M
Ha Bomopasienax no 256—30 m (mecramu no 70 M) B mpemenax
JpeBHAX NOJHH. I1J0THOCTD NeCKOB B mpejesbHO PHIXJI0M COCTOSTHHH
cocrasaser 1,06—1,53 r/cM®, B npepenbHo MJAOTHOM —1,6—
1,85 r/cM?3 yroa ecrecTBeHHOTO OTKOCAa B CYXOM COCTOSIHHH HM3Me-
nsercs ot 31 1o 37°, mon Bonok — or 28 no 32°; mpounLCTL V31—
0,2 MIla.

Ha orpenbHBIX ywacTKax norpeGeHHBbIX [HOJAMH H HX CKJIOHOB
110, OKCKO-IHENPOBCKHMH NeCKAMH 3aJjieraer oxkckas MopeHa MOIL-
HocTblo 2—10 M, mpeacraB/ieHHast rpyGonecyaHACThIMH CYI/IHHKa-
MH C BKJIOYEHHSIMH TpaBHs, rajbKH ¥ BajyHOB.

Ilnst 3THX THIOB CTPOEHHsl XapaKTePHO pa3BHTHe BEDPXOBOJIKH,
Berpedalomefica Ha raybunax 0,2—5,9 M. Toama MODEHHBIX CYT/JHH-
KOB 06BOJHEHA criopafnueckH. [TepBblii oT MOBepXHOCTH NOCTOSTHHBIH
BOJOHOCHBIH TOPH30HT BCKPHIT Ha rayGuHe 15—22 M B OKCKO-JHel-
poBckux neckax. Kospduuuedr ¢uapTpallMd p[EeCKOB B 3aBHCH-
MOCTH OT HX 3€DHHCTOCTH, MO [JaHHLIM ONBITHBIX OTKauek, KoJeG-
Jgetcst ot 0,3 no 35,5 M/cyr. Mecramu Boxbt uMetoT Hanop. Tam, rae
¢duoBHOTAISIMA/bHBIE OTJIOKEHHS 3a/eraloT Ha KapOGOHATHBIX MOpO-
pax KapOoHa, TPYHTOBBle BOALI TMApABJHYECKH CBA3aHbl C Tay6o-
KUMH BOJOHOCHBIMH TODH30HTAMH.

B 1okHoll wactu MockoBckoft o6mactn B Gaccefinax Haper, Ce-
Bepku U Ocerpa moj ToJiiel YeTBEPTHYHBIX OCaJKOB BCTPEYAIOTCH
JipeBHHE [OHEOTeHOBbie Bpe3Hl, BLINOJHEHHble KOHTHHEHTAaJbHBLIMH
(npeuMylleCTBEHHO aJ/liIOBHAJBHBIMH) OTJOXeHAIMH — KBapleBbl-
MH recKaMH, OT MeJKO- A0 KPYNMHO3epHHCThIX, HHOTAa TJIHHHCTBIMH,
MecTaMH ¢ JHH3aMH H TOHKHMH NpPOC/JOSIMH Cyr/JIHHKOB H TJHH 006-
el MOIHOCTBIO 25—45 M.

Ha Memepcko#i annioBHanbHO-3aHAPOBO paBHHHE JHENMPOBCKas
MOpeHa cJjaraeT IOKOJH BBICOKHX Teppac no poJHHaM Mocksbi-pe-
ku, Hepckoft, Knssbmbl, [Toan, Unet 1 ux npurokos. OGHYHO mO-
oollIBa MODEHHBIX CYIJIMHKOB HAXOAUTCs Ha abGCONIOTHBIX OTMETKax
120—140 M, a B gpeBHHX poaunHax onyckaercd po 90—100 m.
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B cpennem MomHOCTh ee cocraBiser 3—5 M, yBeJHUYHBAsACh B OT-
JenbHBIX caydasx jno 20 M.

[Ipocnon n AMH3BI MECKOB (MOIHOCTL JO 2 M), 3aK/IOYEHHHE B
MopeHe, o6BojHeHbl. ['siyG6HHA 3ajieraHusi OKCKO-AHENPOBCKOTO BO-
JOHOCHOTO TOPH30HTA M3MeHsieTcsi oT 7 no 12 m. Beaencrsue men-
KO3€DHHCTOTO COCTaBa NeCKH HMeIT NOHHXKeHHYI0 BOJAONDOBOAH-
MocTb. HacTo BOMOYNMOpHBIE TVIMHBI B MNOAOLIBe TOPH3OHTa OTCYT-
CTBYIOT, M BOJBl OKCKO-AHENPOBCKOIO TOPH30OHTA COOOWAIOTCA C
HHIXKeJeK alllliMA HAaNOPHLIMH BOJAMH.

B nentpanbHoit yacTy MoCKOBCKOf 0671acTH 3TH THOLI CTPOEHHS?
YeTBEPTHYHBIX OTJIOXKEHHH BCTpedaloTcss B Ao0aMHAX pek MOCKBH,
Syasl, ITaxphl u [ecHbl.

Teppuropus, rre AHeNpOBCKHe CYyIJIMHKH, TepeKpPbIThie MOKPOB-
HBIMH CYTJIMHKAMHM, HAUMHAIOT paspe3 4eTBEPTHYHOH TOJIH, B 6OJb-
ILMHCTBE CJyYaeB OTJHYaeTcs CHAbHO M TayO6OKO pacujeHeHHbIM
peasepoM. C 3TUM cBsizaHo IIHPOKOe pacnpocTpaHEHHe 37ech Ta-
KMX TPONECCOB M sIBJIEHUH KaK OBpaxkHas 3po3us ¥ onmoasHu. Mout-
HOCTb 30HBI a3panuu cocrasaser 5—I10 m. I'pynToBbie BOAbI, KaK
NpaBuJo, 3allUIEHbI OT MPSIMOro 3arpsi3HeHHs ¢ MOBEPXHOCTH, HO:
3Ta 3aliHTa JNerKO MOKeT GbiTh HapylieHa NPH BCKPBIUHBIX pa6o-
Tax.
JApyras TPynma THNOB CTPOERNS YETBEPTHNRBIX UTHOMEn#HR 00%-
3aHa CBOMM BblJe/IeHHEM MODEHHHIM CYIJIHHKaM MOCKOBCKOTO BO3-
pacTa, npelcTaB/eHHBIM KOPUYHEBBIMH M KpacHo-OypHIMH NJIOTHbI-
MM, MAacCHBHBLIMH, H3BECTKOBHCTHIMM pasHOCTSIMH, C iebHeM, rpa-
BMEM, TaJbKOH H BaJyHAaMH, NHH3aMH ajneBpuToB H neckos. [lo ¢u-
3MKO-MEXaHHYECKHM CBOHCTBAM OHA aHaJIOTHYHa AHERNPOBCKOH MO-
peHe, HO ee OTJHYAIOT IJOTHOe CJOXKEHHE, HH3KAs MOPHCTOCTb M
caabasi cxkMMaeMoCTb., MoWIHOCTL MocKOBcKof mMopeHbl 10—20 M,
B JEAPECCHsX OHa HECKOJBKO yBeJHYHBAaeTcs, a Ha BOAOpasnenax
yMeHbliaeTes.

[loxkpoBHEIE OTJIOKEHHS, HepeAKO MNepeKpLIBAIOIIHE CYTJHHKH
MOCKOBCKOH MOpeHbI, NMpefcTaBJeHbl CBETJO-KOPUIHEBBIMH H cepo-
BaTO-XKe/JTHMH, 6Ge3BafyHHbIMH, HODHCTHIMH, HeC/JOHCTBIMH, NblLie-
BATBIMH, ¢/1a60 H3BECTKOBUCTBIMHM CYIJIMHKAMH (YHCJIO MJIACTHYHO-
ctu 14—15%), B cocraBe KoTopbix npeo6GsagaeT ajeBPHUTOBAs
dpaxuusa (10 75 %). IMopucTocTs MOKPOBHBIX OTJOXKEHHE NPH ecTe-
CTBEHHOH BJIAXKHOCTH cocrasJisger 36—38 %, MOILHOCTh H3MEHSIETCHE
or 0.5 M 10 7 M.

B 3aBucuMOCTH OT CTpPOEHHS MNOACTUJAKILHX MOCKOBCKYIO MO-
peHY OTJIOXKEHHH MOXKHO BLIIETHTh HECKOJBKO THNOJIOMHYECKHX
pafionos. Ha BEICOKHX COBpeMeHHHIX Bogopasnesnax (cesepHoe Ilox-
MOCKOBbe) MOCKOBCKasi MOpeHa 3ajieraer HemoCpEACTBEHHO HA KO-
peHHBIX IIOpojaax, a Ha 3anage MockoBckoli ofisiacTh B OaccefiHax
lowwn, Jlo6u, Jlambl, Pyabl, BepxHero Teuenu#g pek MockBH n
[IpoTBbi — Ha ToJlle JHENPOBCKHX MOpEHHbIX CYTJIHHKOB.

Tam, rjge MOpPHCTHle NOKPOBHLIE CYIVIMHKH, 0COO€HHO HX Gosee
necyaHHCTHlE PA3HOCTH, MOJCTHJIAIOTCS NJIOTHRIMH CJaboNpoHHIae-
MBIMH MODEHHBIMH CYTJIMHKAMH, BCTpeYaeTCsi BepXOBOJKA, TyOHHA
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3ajeraHust XoTopott o6buiio He npeBhitiaer 2 M (ot 0,2 go 3,5 M).
Bopoo6GunbHOCTE HOKPOBHEIX CYIVIMHKOB He3HauuresbHas. Kosgpou-
UHeHT (HALTPANMH ONeCYaHEHHBIX pas3HoCTell He MpeBHIIAET
I m/cyr. Huxenexkamas MouiHast TO/Ia MOPEHHBIX CYINJIHHKOB 00-
BOoiHeHa cnopafudeckd. [Tecuanble BOJOHOCHBIE JIHH3B 3a/€raloT Ha
rJIyGHH)ax 1—10 m. Bonu o6Gaagaior HeGosbuinM Banopom (ot 2
o 8 m).

M3 reoJiornyeckux mpoueccos caefyeT OTMETHTb OBPaXKHYIO 3pO-
3HI0 B BEPXOBbSIX HEKOTOPHIX DE€K, ONOJI3HH B JOJNHHAX pek H 3abo-
JIOYEHHOCTb 3aMKHYTHIX, ciab0 [PEHHPOBAHHHEIX NMOHHXKEHHH Ha BO-
Jpopaspenax. MomHocTb 30HB a3pandH 3J4ech AOCTAaTOYHO BHICOKAsl
(no 10 M u GoJee).

Yc/0BHS cTpoHTEIbLCTBA B pafioHe B 1e/ioM 6JaronpHsiTHBL H3-3a
JAOBOJILHO POBHOTO penbeda, 60obLUIOH MOIHOCTH MOPEHHBIX CYIVIHH-
KOB, KOTOPHE SIBJSIOTCH HajeXKHbIM ¥ APOYHLIM OCHOBAHHEM COOPY-
JK€HHH, a TaKXKe CHOKOHHON reoHHaMH4YecKofi o6CTaHOBKH.

B ocob6yio rpynmy THHOJIOTHYECKHX HHIKEHEPHO-re0JIOTHYeCKHX
palioHoB 0OBeIHHEHLl TEPPUTOPHH, Te UETBEPTHUHLIE OTJAOKEHHS
HayHHAIOTCSl ¢ a/VIIOBHAMbHBIX HAH (JIOBHOIJSIHANBHBIX IECKOB.

QaoBHOTMISIIHANBHBIE OTJIOXKEHHSI MpeNcTaBlieHbl KBapueBHMH
TIeCKAMH, Da3HO3€PHHCTHIMH, MeCTAMH TJIHHHCTBIMH, KOCOCJOHCTHI-
MH, C rpaBHeM, TajJibKOH M JIMH3aMM CYIJIMHKOB H cyneceli. Mou-
HOCTb NeCcKOB MoxieT pocthratb 35 M (B cpegHem 10=—15 m). Ilo-
poabl o6BofHeHH. Boabl 06/1agaoT HamopoM, BeJHYHHA KOTOPOrO
KoJiebjercst ot 2 1o 30 M Hax KpoBJjel BOJOHOCHOTO FOPH30HTA, KO-
TOPBII MOXKeT GBIThb THAPABJHYECKH CBs3aH ¢ HHXKeJeXallMMH BO-
JIOHOCHBIMH ropHsoHTaMH. ['1y6HHa 3ajieraHusi KPOBAM BOJOHOCHO-
TO ropusoHTa KoJebJaercs or 2 go 40 M, a xo3ppHUHEHT (DHIALTpA-
uun — ot 0,7 M/cyT A/t TIMHHCTHIX TeCKOB a0 28 M/cyT ans rpa-
BeJIHCTHIX pa3HocTell. MomHocTh 6Ge3BONHON 30HBI, BK/IHUYAsT MOC-
KOBCKY10 MopeHy, uameHsercs ot 3 go 10 m.

OdeHb WIMPOKO pacnpocTpaHeH Ha Bcelt Tepputopun CMOJEH-
ck0-MoCKOBCKOli MOpeHHOH paBHHMHH, a TakXe B npefienax Bepxue-
BOJIKCKOI 3aHAPOBOH PAaBHHHBl THN CTPOEHHSI YETBEPTHYHHIX OTJIO-
JKeHUH, TNpeJCTaBJCHHBIH [IBYMSI ODH30OHTAMH MODEHHBIX CYIJIHH-
KOB (MOCKOBCKOrO M JHENPOBCKOTO BO3pacTra), paslelieHHBIX [HeH-
POBCKO-MOCKOBCKHMH (hJIIOBHOIVIIHAJBHBIME TecKaMH. I HxKeHep-
HO-TeoJIoTHYeCcKHe YCJA0BHs 3[ech ONPENeNsIOTC XapakTepoM pefbe-
¢da (Ha Gosbliel HACTH TEPPHUTOPHH OTHOCHTEJBHO POBHBIM); NOB-
CeMeCTHbIM Pa3BHTHEM MNpPOYHBIX MOCKOBCKHX MOPEHHBIX CYIJIMHKOB
B OCHOBAHHMHM HAa3eMHEIX COODYXKEHHI; Ha/JNYHeM B MeXMOpEeHHBIX
fieckax HanopHOTO BOJOHOCHOTO TOPH30HTA, MHAPABJHYECKH He CBd-
3aIIHOTO € HHKeJeXallHMH BOJAOHOCHHIMH TOPDH30HTAMH, BO3MOXK-
HbIM 0Opa3oBaHueM BepXoBOAKH. [ljf pafoHOB, PACHOJIOXKEHHBIX B
npepenax BepXHeBOJIKCKON 3aHAPOBOH paBHUHbBI, CHAeRYeT YYHTHI-
BaTh TakKxXe CHJbLHYIO 3a00/109eHHOCTh U caabylo APeHHPOBAHHOCTD.
[lnsi maHHOTO THNA pPa3pe30B HYeTBEPTHYHBIX OTJIOXKEHHH Xapakrep-
Hbl HeGOJblINe MOUHOCTH 30HH aspanuu (A0 5 M).
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K npeBHHM pOYeTBepTHYHHIM JOJHHAM NPHYpPOUEH CJefyIOUIHE
THIl CTPOEHHsl YeTBEPTHUHBLIX OTJOXKEHHH, OTJHHYAIOUIHACA OT npe-
AbLAYLIETO PA3BUTHEM B HHXKHeH YacTH paspesa OKCKO-JIHENPOBCKHX
GbJOBHOTIALMANLHEIX H aJIJIIOBHANBHBIX OTJaOXKeHHH. Ilpencrasie-
HBl OHH Pa3HO3ePHHCTHIMH NeCKaMH (OT TOHKO- A0 KPYNHO3EpHHC-
ThIX, MECTAMH TJIHHHCTHIMH), C BKJIIOUEHHSIMH TpPaBHi H TaJbKH.
Momuocts meckoB 06LIYHO cocTaBissger 5—10 M, no mepe yray6Je-
HHs1 JOJMHB OHa Bo3pacraer a0 20 M (pexe 1o 25 m).

Kpynuasi norpe6GeHHas [0JIMHA, BBLINOJHEHHAs 4YeTBEPTHYHLIMH
OT.10XKEHHSIMH, UMeIOIIYMH ONMHCABHLIH BhILlE THI CTPOEHHS, APOXO-
nuT vepes CMOJIEHCKO-MOCKOBCKYI0 MODEHHYIO DaBHHHY HOYTH B
MepHAHOHAJbHOM HAampaBJIeHHH, mepecekas aoJquHy p. Hymodab, a
loxHee r. KniuHa coBnajpaer ¢ coBpeMeHHOR ponuHoil p. CecTph
WM pachoJjioxkeHa napaJJenbHo efi. AGCOMIOTHBIE OTMETKH JAHHILA
JIOJIMHBL C lora Ha ceBep yMmeHbmawTcss ot 105 go 71 M, raybuna
Bpe3a OTHOCHTEJBHO JpeBHHX Bogopaspenoe pocruraer 120 m. OG-
iast MOILHOCTb YeTBEpPTHYHBIX OTJIOXKEHHH cocTaBjsier 3aech 120—
160 M. Ha camMom ceBepe MOCKOBCKOH 06J1aCTH B 3TOT HHMKeHepHO-
reo/IOTHYECKHH PAafoH BKJIOYEHA [APeBHsIA mnorpebeHHasi JHOAHHA
npa-Jdy6Hbl u ee npuTokoB. ['yOHHA OTHOCHTENBHO APEBHHX BOAO-
paancaoB uamensierca otr 80 po 90 m.

B OKCKO-AHeNPOBCKHX MecKax 3aKJ/IOueH BOJOHOCHBI TOPH3O0HT,
BCKphIBaeMbIi CKBaXXKHHAMHK Ha ray6HHax oT 16 no 70 M u nourw
NOBCEMECTHO 006/1aJaloHi HAMOPOM, BLICOTA KOTOPOTO B CPEIHEM
okono 25 M, HO Moxet pocrurath 40 m. Kosadpdpuuuent duabrpanun
neckoB uaMensiercad ot 0,1 po 13,2 m/cyr. Ha snoganpHbix yuacrkax
BO3MOXKHA T'HApABJHYECKAs CBA3b ¢ HUXKeJeXallMMH BOJLOHOCHHIMH
TOPH30OHTaMH.

Ha rny6Goxkmx yyacTKax ApPEeBHHX NOTPeOeHHBIX NOJHH Ha TJy-
6une ot 60 1o 90 M moj OKCKO-IHENPOBCKHMH (DJIIOBHOIISIHAD-
HEIMH H aJ/I1IOBHAJbHBIMH OTJIOXKEHHSIMH COXPAHHJHCH OKCKHE MO-
peHHble CYTJIMHKH, KaK NPaBuJO, TAXKeJble, ¢ GOJIBIIHM KOJHYECT-
BOM TpPaBHsl H MeJKOH rajibKH, peJKHMH MeJKHMH Ba/jyHamH. Molu-
HOCTh OKCKO! MOpeHbl OOBIMHO He3HauHTelbHa (2—8 M, MecraMur
10 26 M).

B menom pnJifg 3TOrO THONA CTPOEHHs] YETBEPTHYHON TOJINH Xa-
PAKTepHO YepefOBaHWE TPEX TOPU3OHTOB MJAOTHHIX MOPEHEBIX Cy-
TJIHHKOB ¢ (JIIOBHOTJISIHAJIbHBIME NECUaHbIMH OTJIOXKEHHSIMH, NPH-
YeM paspe3 HaYHHAeTCSl M 32aKAHUYMBAETCA MOPEHOM.

Oco6bIi THO CTPOEHHS] YETBEPTHUYHHIX OTJIOKEHHH BBIIeJSETCSE
B COBpPEMeHHKIX PeYHHIX AOJHHAX, T/ie NOoJ TMeCUaHBIMH OTJIOKEHHS -
MH peYHBIX Teppac 3aJIeraloT HepacujieHeHHBle (JIIOBHOTJISIHAJb-
Hbe M aJUIIOBHAJbHBle OKCKO-JIHENPOBCKHE, MeCTaMH JIMXBHHCKHE
OTJIOKEHHS], BBHIIONHAIOIIHe IpeBHHe norpeGeHHble [0JHMHBL. BoJib-
uiMe nJOIIAAM 3TOT THI CTPOEHHA 3aHHMaeT B npejetax Melep-
CKOfl a/IMIOBHAJIbHO-3aHAPOBOM paBHUHM B joJsuHax Lluwl, TTosan, By-
*Ku ¥ SlaMebl, a Takke B pojHHe npa-Oxu. Cpeay OKCKO-JHENPOB-
CKUX OTJIOXKeHHH, MOLHOCTb KOTOPbIX MOXKET AOCTHrath 25 M, mpe-
o6/1ajaloT aj/IoBHaJNbHble MEeCKH.
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JlaHHBIl THI CTPOEHHS YETBePTHYHBIX OTJIONKEHHH MpoC/eKuBa-
€TCi TaKKe MOJ aJJIIOBHEM pPEUYHHX Teppac Ha JOKaJbHBIX ydacT-
Kax B JoJiuHax pex SIxpomnbl (Huxe [ImuTpoma), Mocksm (HuKe
3BeHHUropoja, Ha TeppHTopuu MOCKBB, B paloOHe HHMKHEr0 Teue-
nusa [xenku) u B fosauHe wupotHoro orpeska Oxku. OH naubosee
4acTo IOMAajaeT B 30HY BO3AEHCTBUA THAPOTEXHHUECKHX COOpYXKe-
HUH. B CBA3W ¢ 3THUM clejyerT yuHTHIBaTh NOBHUUEHHYIO BOLOOOUIb-
HOCTb OTJEJIbHBIX Y4aCTKOB OKCKO-IHEMNPOBCKOIO TOPH30HTA, BHICO-
KHe 3HaueHust Ko3pduuueHra (QuIbTPaLUM KPYMHO3EPHUCTBHIX pas-
HocTe#t (no 31 M/cyT), Haiudue TUAPABIHYECKOH CBSI3H C HAIOp-
HBIMH BOJOHOCHBIMH TI'OPH30HTAMM Ha y4acCTKax OTCYTCTBHUS BOAO-
ynopa, BO3MOXKHOCTb (HUJIBTPALMH 4Yepe3 OHO BOJLOXPAHMJHMILA H
OpUMbIKaHHE IJIOTHHBI, a TaKKe MOBLILUEHHYIO (UJLTPANHIO U3 BO-
JOXPAHMJHNL W HEe3HAUYUTEJBHYI0 MOUIHOCTH 30HBI aspauuu (40
3 m).

K cremylome#i kpymHoil rpynle THHOOB YeTBEPTHUHBIX pa3pe3oB
OTHECEHbI TaKue TOJIIH, rAe CBEPXY 3a/eraloT NpeHMyLIeCTBEHHO
JHeNPOoBCKO-MOCKOBCKHe (JIIOBHOINSLHANBHBIE OTN0xeHus. Ha Moc-
KBopeuko-OKCKoll 5p03HOHHOA paBHUHE [OXKHee JoJuHB [laxphl,
ocobeHno Ha mexaypeube CeBepku ¥ OKH, OHH TI0YTH CIJIOIIHBIM
TJalloM NepekphIBAOT Bce BOJOpPa3Aenbl. MoUuIHOCTb X MOXET 10-
crurath 20 M u Gosee. B To Ke BpeMsi MOIIHOCTb 30HBI a’3pauuH
B Ipejesnax Bcex pafioHOB, BXOISLIUX B 3Ty rpyNNy, XOBOJbHO CTa-
OusbHa ¥ cocrasaser 1,5-—3 M.

[Tecuanble ¢auuu B cocraBe (QIOBHOIAUMAIBHBIX OTJOXKEHHH
3aHUMAIOT MOJUMHEeHHOe nosoxeHue. B 6accefinax Cepepku v Oxu
paspes JHENPOBCKO-MOCKOBCKHX OTJIOXKEHHH HOCHT OTYET/IHBO BHI-
paxeHHOe ABYX4JeHHOe cTpoeHHe. B HMKHell yacTu pasBuUTH B oOC-
HOBHOM TOHKOCJIOHCTBIE, MJIOTHBIE, HEH3BECTKOBHCTHIE TJIMHBI MOLL-
HocToio OT 1 0 10 M (B cpeneM 3—4 M). BepxHss uacTb paspe-
3a mpeAcTaBJeHa aJieBPHTO-CYTJIHHHCTOW Mauyxodl MoulHocTbio 0,5—
6 M (B cpenHem 2—4 ™). AJEeBPHUTH M CYIJIMHKHM CJOHMCTHIE, TOH-
KONECUaHUCTHIE, YacTo H3BecTKoBHCTHe. Ha mexaypeube ITaxpel u
CeBepky MOLI[HOCTH CJOHCTBIX IJIMH M CYTJIMHKOB K0JeGJeTcs B mpe-
nenax 5—7 M, mecramu jpocturas 10 m. Ha ormenbHeix yuacrtkax
OHH MOJCTHJAIOTCH PA3HO3EPHHCTHIMH MeCKaMu HeGOJbIION MOLL-
HOCTH.

B npenenax 3a0kcKoro 3pO3MOHHOTO MJATO MO mpaBoMy Oepery
OxHu AHENPOBCKO-MOCKOBCKUE (JIOBHOTrIALHAJBHBIE OTJOXKEHHUS 3a-
HUMAIOT OTZHeJbHble YYACTKH CKJOHOB BOJoOpasfesa. Pexe oHH
BCTpeUaloTCd HA CaMUX BoAopasiesax, rae oOBIUHO NpPeJCTaBJeHB!
rAMHAMHU HJH CYIJMHKaM¥, IVIOTHBIMH, BSI3KUMH, HEPaBHOMEPHO
ONECYaHEeHHBIMH, MECTaMM aJEBPUTHCTHLIMH, ¢ PEAKHMH BKJIOYEHHA-
MM rpaBus obuielt MOHIHOCTBIO 10 5 M. Paspe3nl MOHMMEHHBIX yua-
CTKOB CJIOXKEeHH Pa3HO3epHUCTBIMH MeCKaMH.

EcTecTBeHHAs BJAXHOCTb [JHENPOBCKO-MOCKOBCKHX TJIMHHCTHIX
nopoa koJjebjerca or 16 mo 30 %, xosdduuMeHT NOPHCTOCTH CO-
crasaser 0,6—0,8, a yron BHyTpeHHero TpeHus — 23—24°. MoayJb
nedopManHu CyrJMHKOB uM3MeHsiercs ot 5,5 no 11,5 MIla. [lecua-
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Hble TOPOAB! B NpeleJbHO IJOTHOM COCTOSIHHH HMEIOT MJIOTHOCTb
1,67 r/cm®, B mpenenpHo pwixJom — 1,38 r/cM3; yroJ ecTecTBEHHOro
OTKOCAa B CYXOM COCTOSIHMM coctasJsier 29—35°, moa Bomod — 23—
35°. Koaduuuent GuibTpanuy B 3aBUCHMOCTH OT 3€pHHCTOCTH KO-
Jaebraercst or 0,1 o 26 m/cyr.

K necuaHucTeM pasHOCTAM (JIOBHOTVSIHAJBHBIX OTJOXKEHHH
npuypoueH Ge3HaNOPHBIA MaJOOGUIBHBIN BOLOHOCHBIH TOPU3OHT, 3a-
Jeralomuil Ha ray6HHax mpeumyulecTBeHHo oT 1 g0 4 .

[eonvnamuyeckast o6cTaHOBKA B-palioHaX pPa3BUTHS JHEMPOBCKO-
MOCKOBCKHX (DJIIOBHOTJISIMAJNBHBIX OTJOXEHHH B OCHOBHOM AOBOJIb-
HO cIToKO¥Has.

HIupoko pacmpocTpaHeHBl NHENPOBCKO-MOCKOBCKHE (JIFOBHOIMIA-
LvaJibHBle OTJIOXKEHHH B mpepesax Meurepckofl aflloBHAJbHO-3aH/-
pOBOH paBHMHBEL, HO 3[€Cb OHH MNpPHYpOYEHH B OCHOBHOM K MIOJH-
HaM peK M 3aJieraloT moj aJJioBHeM peuHblX Teppac. ITpeacrasie-
HBl OTJIOXKEHUS KBapI-NOJEBOIUNATOBLIME Pa3HO3EPHUCTBIMH NecKa-
Mu (mpeoGiagaroT cpejHe- H MeJKO3EpPHUCTHIE) C NPOCJOSIMH rpa-
BHHHO-rajJleyHOro MaTtepuaja CyMMapHOH MOUIHOCTBIO OT 5 70 20 M
(B morpeGeHHbIX poJuHax). Yapenxa BcTpeualoTcss npocsioH (#o
2 M) TOHKHX HJIOBAThIX cymecefi U CyrJuHKOB. B noauHax pex u
Ha MX CKJOHAX 3TH OTJOXKEHUS W3BeCTHbl B npefejax CMOJEHCKO-
MoCKOBCKOH MOpEHHOH paBHMHBI, TAE€ OHHW TaKKe INpeACTaBJeHb
Pa3HO3EPHHCTHIMH MNeCKaMH C JIMH3aMH BaJyHHO-raJleuHoro Mare-
puana.

HauGoapiunit uHTepec npeacrasisier UCKIIOUHTENBHO ITeCUaHbIH
paspe3 (JIOBUOTNIALHAJNBHEIX OTJOXKEHUA NPEHMYIIECTBEHHO AHel-
POBCKO-MOCKOBCKOIrO BO3pacTa, NPUYPOUEHHHIH K JOKaJbHBIM y4YacT-
KaM, MOACTUJAaeMbIM OKCKO-AHENPOBCKUM TrOpH30HTOM. bBoapmue
IJIOUIaJH 5TOT THI CTPOEHHs 3aHuMaeT B nperestax Memepckoi
aJNIOBHaNbHO-3aHAPOBOA paBHUHB, B JgoauHax Oku, MockBsbl,
Kaszbmbl, [Toau u gpyrux pex, rae oH MepeKpBIT mecYaHbIM aJjJio-
BUeM peuHBIX Teppac. [logoOHble «mecuaHble OKHAa» H3BECTHHI Ha
HeOoJIbIINX YyYacTKaxX B AOJHHAX MHOTMX PeK B APYTHX HHXKeHepHOo-
reosoruueckux obaactix (Mocksa, [Taxpa, Osepra, ITporsa, Hapa,
Bess, Bops, Tanuua u ap.).

WHple uHXKeHepPHO-TeoJIOrHUecKye yCJoBHS OTMEYaloTCs Ha yda-
CTKaX PAa3BUTHS [HENPOBCKO-MOCKOBCKHX OTJOXeHHHl Ha Mockso-
peuxo-OKcKoll 5pO3HOHHOH paBHHHE HAa BOAOpa3jeax U B JOJHHAX
pek Mocken (Bbile yctbsi Cesepku) u Oxu (mbiue Karmupwsi).
31ech OHENMPOBCKO-MOCKOBCKHE OTJIOXKEHHSI 3ajeraiorT MHepBbBIMH OT
IOBEPXHOCTH ¥ NPEeACTaBJEHbl CJOUCTBIMH TJIMHHCTBIMM HOPOLAMH
MouHocTbI0 A0 15 M. OcHoBaHWeM A/ HWHMKEHEPHHIX COOpYXKeHHI
B 3TOM cJyuae OyAyT JEHTOYHBIE TJIMHBI, XapaKTepHu3yIoUHecs aHu-
30Tponuell MHOrMX CBOMCTB, B TOM UHCJE€ H BOLONPOHHILAEMOCTH.
Hx conporusJieHHe COBHTY CUJBHO 3aBHCHT OT HampaBJICHUsS CJBH-
raioulero YCHJHS O OTHOMICHHIO K MOBEPXHOCTH HACJOCHHUH, HO B
€CTECTBEHHBIX YCJOBHAX MOPOALI MOTYT BbLAEpXKHBATb AaBJeHHe A0
0,4 MITa, Ge3 3HauuTeNbHLIX AedopMaiiuil.
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Yamie Bcero AHeNpPOBCKO-MOCKOBCKHMe GJIIOBHOrjsfLMafbHble OT-
JIOXKEHHSI 3aJleral0oT Ha MJOTHBIX, Caa00CHHMAEMBIX OHENPOBCKHX
MODEHHBIX CyrJHHKax. MoulHocTs AHENPOBCKOH MopeHB! B 3TOH uyac-
t1 MockoBcko#t obaactu o6biuHo He npesbilllaeT [0 M. OcHOBHBIMH
daxTOopaMH, KOTOpBIE ONpPeleJsilOT YCJAOBUS OCBOEHHS 3TOro paioHa
Ha lore MockoBckoil o6aacty, ABJSIIOTCH 3ajeTaHue MoJ MOKPOBHBI-
MH CYINIHHKaAMH CBOe06paSHbe B HH2KEHEPHO-reOJoruueckoM OTHO-
IIGHMM MOMLIHBIX JIEHTOYHBIX TIJVIHH, CIOpaiHuyecKas OGBOAHECHHOCTb
IO THBIX, c1a60CKUMaeMblX MODEHHBIX CYTJIMHKOB ¥ JIOKaJgbHO. pas-
BHTHE BEPXOBOJKH.

B apesumx norpefenHblx JOJHIIaX pa3pe3 YETBEPTHUHBIX O1.10-
XKeHUH 06BIYHO HMEeT TPEXCJOHHOe CTPOEHHE M 3aKaHUMBAETCS OK-
CKO-JHeNPOBCKHMH HepacuJeHeHHbIMH aJJIIOBHAJAHBIME M (JI0BHO-
TJAANHAIbHBIME OT/IOXKEHUAMH, 3aJ€ralouMA NOL rOPU3OHTOM JHe-
NnposcKoi MopeHnl. Ha HeGosblIKX y4acTKax B HauboJee riyGOKHX
4acTsaX APeBHHX NOJHH COXPAHHJCS TOPH3OHT OKCKOH MOpEHbI. DTOT
THII CTPOCHHS MMEET OrpaHH4Ye€HHOe pacnpocTpaHenue, JJHenpuBCKo-
MOCKOBCKHH IOpH3OHT HpEJCTaBJEH JEHTOUHBIMH rJMHAMH, a 3aJie-
raoute HHUXe OKCKO-AHENPOBCKHE OTJIOXKEHHS, BHIIOJHAIOUINE APeB-
HHe 3PO3HOHHBbIE JIOXKOGHHBL,— PAa3HO3EPHUCTBLIMH [eCKAMH, OOBIUHO
MeJKO3ePHHCTBIMH, KOCOCJHOHCTBIMH, C IPOCJAOSIMH CYIJMHKOB H
TDABBBHO-TANEYHOTO MaTepnanra. MomMocts HX cocrasaser 15—
17 M, mecramu mo 30 M. MollHocTh pazjensiiollero Mx roplsoHTta
JHENPOBCKON MOpPEHB B NOrpeGeHHBIX AOJHWHAX MOXKeT NOCTHIATh
30 M.

OKCKO-AHENPOBCKHY BOJOHOCHBIH rOPH30HT 00Jianaet HeGOMBIIHM
HanopoM (1O 2,5 M) W MOxeT OBITh THAPABJAHUCCKH CBR3aH C HH-
XKeJexalldMH HaNoOpHBIMII TOPH3OHTAMHU (B AAHHOMA o6JacTH C Ka-
MEHHOYTOJNbHBIMH) . [OPH3OHT TPYHTOBBIX BOJ 3aJleraer 3jaech Ha ray-
6ute or | mo 10 M u xapakrepusyercd cnaboli Bogoo6HILHOCTBIO.
3aKIIOYeHHBIH B OKCKO-JHENMPOBCKHMX MeCKaX BOJOHOCHBIH TOPH3OHT
obragaer Hanopom 3—I14 M. Pasgensnomuit ¢Jiosuor.isinualbibe
MeCKH CJIOA JHETPOBCKOH MOpPEHBI MOHIHOCTBIO He GoJjiee 5 M cjaa6o
H HepaBHOMepno oOpoiHeH. Boabl copepxkarcss B peikHX Maso-
MollHbiX (fo 1,5 M) JuH3ax rpaBHs H MecKa.

[NociepHo0 TpyNNy HHXKeHepHO-TeOJIOTHYECKHX paiioHOoB ofpa-
3yIOT TePPHUTOPHY, CJOXKEHHble ¢ MOBEPXHOCTH (JIIOBHOIJIAIHAMb-
HBIMH OTJIOXKEHHSIMH MOCKOBCKOTo Bo3pacTa. Owuenp wmupoko OHH
pacnpocTpaHens B npefejax BepXHeBonkKCKOH 3aHgpoBoil HH3MeH-
HOCTH, TJe 3ajieraloT MCPBbLIMH OT TOBEPXHOCTH W MmpeacTaBJeHbl
KBapl-M0.1eBOIINATOBMMH NeCKaMHU, B Pa3iHyHOH CTeneHH TJHHH-
CTBIMH, PA3HO3€PHHUCTBIMH, C TPaBHEM M TaJibKOH, MPOCAOSMH M JIHH-
3aMH TOUKHX CJIOHCTHIX CYIHHKOB. MOIIHOCTh Neckos neboabliast
(2—5 M). B peabede OHH COOTBETCTBYIOT OOMIMpHONi 3aHAPOBOH
HHU3MeHHOH paBHUHE.

HesuigepXanHasg MOWHOCTL (JIOBHOTJASNHAILHBIX [E€CKOB, KO-
TOpas yBeJHYMBAETCH Ha MNPHUIOJHMHHBIX Y4acTKAX H yMeHbLIAeTcs
Ha Bopopasfenax (mo 0,7 M), NPUBOAMT K TOMY, yTo Ha BOZOPas3-
AeJlaX OHH OOBIYHO OE3BOAHBI, TAK KaK APEHHPYIOTCS PeuHOH ceTbio
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HJIH CHJBHO BBIBETPEJNBIMH W OINECYaHEHHBIMH pPa3HOCTSAIMH MOACTH-
Japwell ux MopeHbl. [l03TOMY BOAOHOCHBIH TOPH3OHT HAa TaKHX
yuacTkax HMeeT xapakrtep BepXoBoAku. Ha ocranbHbix yuacTkax,
rie MOLIHOCTb IECKOB MpeBblIaer 1 M, riayGHHA 3ajJeraHys BOAO-
HOCHOTO ropH3oHTa u3meHsercs ot 0,3 go 4,5 m. Koadduumenr
$uabTpauun neckos xoaebmaercs ot 1,4 mo 7,7 m/cyr.

Bosbiioe BausAHME Ha HHKEHEPHO-reOJOTHYECKYI0 OGCTAHOBKY
OKa3bIBAlOT IMIHPOKO PAa3BHTBHIE HA IJIOCKHX MeXKAypeubsx Bepxhe-
BOJI.KCKOH HH3MEHHOCTH COBpPeMeHHBle GOJIOTHbIE OTJIOXKEHHUs, Ipel-
CTaBJIEHHBlE B OCHOBHOM TOop(®amH, B MeHbluefl CTeleHH HJIOBATHMH
CYrIHHKaMH ¥ riapHamu. MoutHocts TopdoB xoaebiercs ot 1,5 mo
6 m (B cpeadem 2,5—3 wm). Topods BogoHacHuIgHB. M3-3a BHICO-
KOH BJIarOEMKOCTH M cJaboll BojooTaaun TOp(oOB BO3MOXKHBIE MAK-
cuMaJsbHble BOXOMNPHTOKH B JApPEHaKHble KaHaBbl He MNPEBHIIAIOT
0,1 a/c.

CTpoHTeJBCTBO HA YYacTKaX pa3BHTHA CJabblX COBpPEMEHHBIX
60J0THBIX OTJIOKEHHH MPH WX MOBBINIEHHON MOUIHOCTH CJEAYET BeEC-
TH ¢ NPEABAPHTENbHBIM YIJIOTHEHHEM HJH HA CBafiHHX QyHIaMeH-
Tax H3-3a BO3MOXHOCTH pa3BHTHS HepPaBHOMEPHHIX OCAalKOB IOJ
Harpy 3KamH.

OOmupHBle NPOCTPAHCTBA MOCKOBCKHE (JIIOBHOI/ISIIHANbHbIE OT-
JOXEeHHs 3aHHMAlOT B Npeldenax Meniepckoit anaOBHAJIbHO-3aHA-
poBoH paBHUHBL. lIpeAcTaBieHbl OHH pPAa3HO3EPHHUCTHIMH MECKAMH,
4acTO TOHKO- M MEJNKO3EPHHCTHIMH, C MPOCJHOSMH Cymecel, pexe cy-
TJIHHKOB, ¢ GOJIBLIMM KOJHYECTBOM TIpaBhs M rajbpku. ColepxaHue
rpaBHiiHO-TajeyHoro matepuasna mecramu gocturaer 30 %. O6buHO
MOIIIHOCTh HX HECKOJIbKO BHIIIE, 4eM Ha BepXHEeBOJIKCKON paBHHUHE,
u cocraBasier 10—15 M, yBesnunBasch B mpefiesiax APEBHUX HOJHH
go 30 M. B penbede oHH TakKe COOTBETCTBYIOT IJIOCKOH M MOJO-
rOBOJIHHCTOH, cJa6o pacujJeHeHHO (JIOBHOTIISALNANBHON pPAaBHHHE.

B neckax rpyHTOBBle BOAW 3aJjerailoT Ha ray6une 0,3—11 wm
(npeo6nagnaior ray6uHel 1—4 m). BO6aH3W peYHBIX OOJHH OTJIOXKe-
Hus MoryT 6biTh 6e3BoaHbiMH. Kosdduuuent ¢uiabTpauuu meckos,
N0 AAHHBIM ONBITHBIX OTKauek, coctamaser 5,6 M/cyr.

MockoBckue meckd MOYTH IMOBCEMECTHO NEPEKPBITH MOKPOBHBIMH
CYIJIHHKaM¥ MOIIHOCTBIO OT HeckoJbkux Ao 10 m. Ha orpenbHHX
Yy4acTKaxX BCTPEUalTCsl COBpeMeHHble TOP(SIHUKH MOUIHOCTbIO 2,5—
5 M. MomHoctb (IOBHOMAUHANBHBIX HECKOB HEMNOCTOSHHA H Ha
CpPaBHHTENbHO GJH3KHX PACCTOSIHHAX Pe3KO MEHSeTCs: B 3amnajH-
Hax oHa jgocturaer 24 M, Ho 06BIUHO He mpesbituaer 10 m, a Ha Jo-
KaJbHBbIX yyacTKax yMmeHbliaercsa go | m. Cpeande 3HaueHHs Moul-
HOCTH 30HBI a3paluy COCTABJAAIOT 2—5 M.

I'pyHTOBBIE BOABI 3aJeraloT B meckax Ha riay6uHe ot 2 5o 15 m.
Jast 5ot rpynnel pafloHOB XapaKTEPHO TAKXKe PAa3BUTHE BEPXOBOM-
KH B MOKPOBHBIX CYIVIMHKax Ha ray6uHe 0,5—3 M, pexe g0 6 wm.

B umKeHepHO-reo/Orn4eckoM OTHOIIEHHH CBOEOGpPAa3HBI TeppH-
TOpPHH, B Npelelax KOTOPbIX MOCKOBCKHE (JIIOBHOTJsIHANbHBIE MecC-
KH 3aJ1eral0oT Ha KOpeHHBIX Nopojax uiu 6GoJiee APeBHHX (AHENPOB-
CKO-MOCKOBCKHX HJH OKCKO-IHENPOBCKHX) I[I€CUAHBIX OTJOXKEHHAX.
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Ha Goabuiet wactn o6JacTH MOCKOBCKHe (JIOBHOrAsnHaJbHBIE
MeCKH 34JIeraloT Ha MOCKOBCKHX MOpPeHHBIX CyrJaunkax. ToJibKo Ha
HeGOJbIIMX Y4acTKaX paspe3 YeTBePTHUHBIX OTJOXKEHWH 3aKaHYH-
BAaeTCs TOPH3OHTOM MOCKOBCKOH MOpEHBI, Yallle XXe OHa MOACTHJIA-
€TCsl JHENPOBCKUMH MOPEHHBIMH CYIJHHKAMH.

Jlnst Melnepckoii paBHMHBI XapaKTepHO OTCYTCTBHE MOCKOBCKOIL
MOpeHBl, U (QAOBHOTNAUHAJNbHBIE [TeCKH 3aJeralorT 34ech Helocpes-
CTBEHHO Ha [JHENPOBCKOH MopeHe. B mesom ABYXc/JOHHOe CTpOeHHE
YeTBEPTHYHOrO paspe3a He HMeeT WHPOKOr0 paclnpoCTpaHEeHHs.
Hawu6oablune miomagy ero H3BeCTHbI Ha KpaHHeM 3anaje U BOCTO-
ke MockoBckoil obmactu. [Tourn Be3ge cymMmapHas MOUIHOCTb IOJX-
CTHJIAIOUINX MOPEHHBIX CYTJIHHKOB [OBOJIbHO O6OJbluasi (He MeHee
25 M), mO3TOMY BOJOHOCHBII TODH30OHT B MOCKOBCKHX [1eCKax He
CBSI3aH ¢ HHUKEJNeXAauHMH BOAOHOCHBIMH ropu3oHTaMH. Mckiaoue-
HHEM SIBJISIIOTCH pailonbl Memepckofi paBHHHbI, Iie MOIHOCTb KHe-
pOBCKOH MopeHsb! o6biiHO okoso 10 M.

IIpu ocBOeHHH TakuX paifiOHOB CJENYeT YUYHTHIBATb CIOPAaAHue-
CKyl0 OOBOZHEHHOCTb MOPEHHHIX CYIJIHHKOB, COAE&p:KAaIlUX B Iecya-
HbIX JIMH3aX cjabGoHamopHble BOABL, H BO3MOXKHOCTh MOSIBJEHHUS Bep-
XOBOAKH Ha yuyacTKax PAa3BHTHS [TOKPOBHBIX CYriuHkoB. [Ipu 6am3-
KOM K MOBEPXHOCTH 3aJIeraHHHM MOPEHbI CAEACTBHEM CTPOUTENbCT-
BAa MOrYyT DBITL NOATONJEHHE HAHN 3200JaUYHBAHNE TePPUTOPUH, BOPh-
6a ¢ KOTOpPBIMH OCJOXHAETCH cJaboil APEeHHUPOBAHHOCTbLIO H POB-
HbIM, ¢1a60 pacuJieHEeHHbIM pefbedoM.

B o6aactu pacmpocTpaHEeHHsI CYTJIHHKOB MOCKOBCKOJI MOPEHbB
BCTPEYAIOTCS Y4YacTKH, I4e INOJA MOCKOBCKOH MopeHOH 3aJjerair
TOJIbKO BOAOHOCHBIE IHEIPOBCKO-MOCKOBCKHE (JIOBHOIISLHAJbHEE
necku. ['opu30oHT AHENMPOBCKON MOPEHH 3[eCh MOJHOCTbI) YHHUYTO-
KEH.

HeckonbKo WHOM xapakTep MMeeT TPEXCJOHHBII paspes ueTBep-
THYHBIX OTJIOXKEHUI B npeldenax Memepckofi paBHUHBL, rae HaJMO-
peHHble (QJIOBHOINMIANHAJbHbBIE [IeCKH 34/1€ralT Ha JHEOPOBCKOH MO-
peHe, KOTOpasi MOACTHJIAETCH OKCKO-JHEeNPOBCKHMY IT€CKAMH.

Hanuuve nanopHoro BoAOHOCHOrO ropH30HTa B AHENPOBCKO-MOC-
KOBCKHX (HJIM OKCKO-ZHEINPOBCKHX) MeCKax HeoOXOAMMO YUHTHBATb
NpU NOA3EMHOM CTPOMTENbCTBE B CBA3H C BO3MOMHOCTBIO HX IIpO-
pbiBa B mojg3eMHble BblpaboTku. Kpome TOro, Ha OTAe/NbHBIX yuacT-
Kax OH Moxer 6biTh THAPABJHUECKH CBH3aH C INIYGOKHMH BOZOHOC-
HBIMH TOPH3OHTAMH.

B Gacceiinax pex Mckonu, Pysb, Cxoguu u JyOubl (noc. Bep-
OuJkH), a Takke Ha Mexaypeube Jlambl v SIXpoMmbl AHenpoBcKo-
MOCKOBCKHe (JIIOBHOIVISIHAAbHbBIC TIeCKH 3aJleralorT Ha JHEenpoBCKOH
MOpEeHe, M Pa3pe3 YeTBEPTHUHbIX OTJOXEHHH CTAHOBHUTCH YETbIpex-
cjohiHbIM. HanopHbie BOABI, cofepXkallHecs B 3THX meckax (Hamop
Moxker AocTuraTb 10 M), HHXXHHM rOpPH3OHTOM MOpEHBI 1130/MpOBa-
HBEI OT IMIyGOKHMX HANOPHBIX BOKOHOCHBIX FOPU30HTOB.

K npeBHUM norpefeHHbIM JOJHHAM HPHYPOYEH I[OCHAEAHHN THI
paspesa YETBEPTHYHBIX OTJIOXKEHHH, BH/AeNEHHBI HAMH Ha TeppH-
tTopuu MockoBckoii 06/1acTH # npeAcTaB/eHHbI YepegoBaHHeM (JIto-
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BHOTVISIIMAJIBHEIX [€CYAHBIX OTJOXKEHUH C TOJIIAMH IJOTHBIX MO-
PEHHBIX CYTJIHHKOB (NATHCJOHHOe CTpPOeHHe), MpPUYEM NEeCKH HauH-
HAIOT U 3aKaHYWBAIOT €T0.

UHxeHepHO-reosloriuecKyue YCJOBHS HA3eMHOrN0 CTPOHTEALCTBA
He OTAHYAIOTCS OT YCJOBHH ONHUCAHHBIX Bbillle paidoHoB. HMcnosbzo-
BAaHHE MNOA3EMHOrO I[POCTPAHCTBA OCTOMHSETCH 3AeCh HaAHuHeM
IBYX HANOPHBIX BOJOHOCHBIX TOPH30HTOB. B facceliHe IXpoMbl HUX-
HUH TOPHM3OHT THAPABJHYECKH CBS3aH C TVYOOKUMH TOPH30HTAMH
KapboHa.

Taxkum o6pasoM, OOGIIUMH OCOGEHHOCTAMH WHXKEHEepPHO-reoJIoru-
UEeCKHX YCJAOBUH 1Sl BCceX PalloHOB Pa3BUTHS MOCKOBCKHX (JIIOBHO-
IVISIMAJbHBIX OTAOXKEHHH ABJSIOTCS POBHBIN 3a60J0UYEHHHH peabed,
HOUYTH MOBCEMECTHOEe pPacHpoCTpaHeHHe MOA neckaMu cjabocKuMmae-
MBIX, HO CIOpajyd4ecky OOGBOAHEHHBIX MOPEHIBIX CYIJHHKOB, MAO-
BOJBHO LIMPOKOE pa3suTHe caabbiXx BOLOHACHMIIEHHBIX TOPGOB MOIIL-
HOCTBIO 10 6 M, Ha OoJibllefi YacTH TEPPUTOPHH GJAH3KOE K IOBEPX-
HOCTH 3aJjleranve rpyHTosblx 8oj. CJIOXKKOCTh OCBOCHHS I0A3€MHOTrO
OPOCTPAHCTBA B MEPBYIO Ouepelb OMPeleJITETCS YHCIOM HATOPHBIX
BOAOHOCHBIX TOPH30HTOB, 3aJeralolldXx HHXKe MOCKOBCKOH MOpEHBI,
U HX CBfI3bI0 C IJy6OKHMH BOAOHOCHHMM ropHaoHTaMH, CTpOHUTENb-
CTBO T'HAPOTEXHHYECKHX COOPYXKEHHH B CBA3H ¢ Her.l1)60KHUM 3aJe-
raHueM rpPYHTOBHIX BOJ M cJaboH pacujieHeHHOCThIO pedpeda Mo-
KT NPHBECTH K 3HAUYHTEJHbHOMY MOATOIJIEHHIO TE€PPHUTOPHH.

CoBpeMeHHbBle peUHHIE AOJHHB HMEIOT CBOH 0COGEHHOCTH CTpoe-
HUA reoJioruueckol cpeiabl. Ofnako Ipu BceM pasHoOGPA3HU JUTO-
JIOTHYECKHX THIIOB 3TOr0 CTPOEHHS HUMeEeTcsi OAHO CXOACTBO — BCE
OHYM HAYHHAIOTCS CO CJOSl aJJIIOBUAJBHBIX MecKoB. ' pyHToBbLIe BOABL
B aJJIOBHAJILHBIX MMECKAX HaXoAsTCsd BOJNH3H AHEBHOHN MMOBEPXHOCTH
(1—2 wm). Bosee rayBokoe 3ajieraHue rpyHTOBBIX BOJ, OTMEUAETCS
Ha OTIEeJbHBIX yYacTKaxX BBICOKHX HamlOMMeHHBIX Teppac B JOJHHAX
p. Mocksel, Oxu, [Taxps! # aesblx npuToKOB LlnsL.

Kaxk npasuso, Ha Gosblieil yacTH TeppuTopuH BepxHenodxckoh
3aHAPOBOY PABHUHBI AJJIIOBHAJbHBIE I[ECKH MOACTHJAAIOTCS MaJo-
MOLIHBIM cJioeM (JIOBHOMJISAIHANBHBIX, KOTOpHE 3ajeraloT Ha Jo-
BOJIbHO MOILHBIX TOJUIaX MOCKOBCKHX MODEHHBIX CYTJIHHKOB. 3Ha-
UHTENBHO peXe IOA aJJOBHEeM BCTPCHAETCS FOPH30HT MOCKOBCKOH
MOpCHBI Pa3HO# MOIIHOCTH.

Boublive TopdsiHEe MaccHBH B 061acTH npuypoyYeHst K 3a60JI0-
YeHHBIM yuacTKaM HaldnoMMeHHbix Teppac. [ljomanr moiiM A0CTH-
raerT HECKOJbKHUX JECATKOB THCAY rekrapoB. MomHocts Topda
o6biunio cocrasasier 2,5—5 M (g0 10 m). Tophsl BOmOHACHILIEHH,
ecTecTBEHHAs BJAXHOCTh UX Aocturaer 93 %. I'pyHTOBHIE BOAH Ha-
xoasaTcs na ray6uHe He 6osee 0,3 M.

W eHepHO-reo3K0JIOrHUeCKHe YCI0BHSL B AOJHHAX pek, IpoTe-
Kalomux B npefenax BepxHeBonKcKo#i 3aHApOBOR paBHUHBH, H3-3a
6JH3KOr0 K IOBEPXHOCTH 3aJleraHusi rPyHTOBHX BOA, CHJBHOH 3a60-
JAOHEeHHOCTH M 3aTOPp(OBAHHOCTH ‘TEPPUTOPHH [OBOJLHO CJOMKHBIE.
[Tpu crpoureabcTse clefyeT INPOBOAHTb ApeHaXKHHe paboThH H
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npelBapuTeNbHOE VILIOTHEHHe cabbix ToptoB B Cayyae HX 60Jib-
1I0¥ MOUIHOCTH.

HMuble mopoasl ciaralot nokoJu teppac MeiepCkoi anJioBHalb-
Ho-3aHApoBoit paBHuHBL. B poamuax Ilonu w LIHH oA ana/ioBHEM,
KaK NPaBHJO, 3aJeraeT necyaHas ToJa YeTBepTHYHBIX OTJIOXKEHHH,
a B poauHe KJfi3bMBI — necuaHo-rJHHHCTBe NMOPOABl M€e30305 HJIH
KapGoHaTHbIE NMOPOAH NMO3AHEKAMEHHOYT0JbHOro BO3pacTa. Y CloBUsS
LJIsI HA3eMHOTO CTPOMTE/LCTBA B PEUHBIX [OJHHAX 3TOH HHXKeHep-
HO-T€0JIOTHYECKOH 06s1acTH onpefensioTes OGau3KHM  3ajleranueM
TPYHTOBBIX BOJ, c1a6oil ApPEHHPOBAHHOCTbIO, CHJ/BHOH 3a60J04€eH-
HOCTBIO H 3atopdosanHoCTbi0. OcoGoe BHHUMAHHE JOJMKHO ObITh
yIeJN€HO TEPPUTOPHAM, rie NoJ aaJioBHaJbHLIMH IeCKaMu 3ale-
raloT 3aKapCTOBAHHBIE H3BECTHAKH M HOJOMHTHI Kap6oHa.

B npeaenax Cmonencko-MocKoBcKo#l MOpeHHOH pPaBHHHBI MOZ
aJuToBHeM OGOJIbINHHCTBA PeK HAaXOAHUTCH ToJind MOCKOBCKHX MO-
pPeHHBIX CYrJiHHKOB, KOTopasg H30JUPYET TPYHTOBPIE BOABl OT HHXKE-
JeXxalluxX BOAOHOCHBIX I'OPU30HTOB.

PasHoo6GpasHble THOBI CTPOEHHS reoJIoruueckOf cpeiibl OoTMeua-
10TCS MOA aJiloBHeM B JoJuHe p. MockBbl. 3A€Ch Ha y4acTKax
ApeBHHX morpe6GeHHBIX AOJHH AJJIOBHI 3ajeraeT Ha [PEBHHX, OK-
CKO-JHENPOBCKHX, MNPEHMYILECTBEHHO aJuijoBHAJIPHBIX TecKax WM
2AKAPCTOBAWWEIY W3BCCTHAKAX % ROROMWTax waploua, Wmeuno w
TaK¥M y4yacTKaM Ha TeppuTopu¥ MOCKBE nmpuypOYEHO OXKHBJICHHE
KapcToBo-cyd(Po3HOHHBIX npoueccoB. KopeHHble NOPOAB B flOJHHE
MockBBI TOABASIOTCS MOJ AJJIIOBHEM HHMKe 3BEHHTODPOAA.

B GosbwuHcTBe peudbix goaud Cmoaencko-MockoBckod pas-
HHHBl YCJIOBHS HHKEHepHO-XO3fHCTBEHHOro OCBOEHHs GJIAaronpusT-
Hble, TaK KakK aJ/ulloBHIl 3aseraerT Ha IJIHHHCTHX BOAOYIOPHBIX MO-
pozax.

B noaunax Mocksopenko-Oxckofl paBHUHB NOJ aNJIOBHEM yac-
TO 3a/eraloT 3aKapCcTOBaHHbIE H3BECTHAKH W [JOJOMHTH CpeAHero
Kap6oHa WK BEPXHEIOPCKHE IJIMHH, pexe — meckd Mesosos. Mecra-
MH aJJIIOBHAJIbHBIE NMECKH TMOACTHJAIOTCH AHENPOBCKOHW MOpPEHOH.
B 1meJsioM #HXKeHepHO-reoJIOrHuecKkue YCJ0BHA OCBOSHHH PEYHBIX M0-
JuH MockBopenko-Okcko#l paBHuHbl GJarompusiTHBI, 33 HCKJIOYe-
HIEM TeX YYacCTKOB, rie aJulloBHAJIbHBIE neckKH 3aJeraloT Henmocpel-
CTBEHHO Ha H3BeCTHAKax kap6oHa. 34ech CylweCTBYET peasbHasd
OMACHOCTL 3arpsi3HeHHsl ¢ MOBEPXHOCTH rayGokuX AOHOPCKHX BOAO-
HOCHBIX TOPH30HTOB, I'HApPaBJHUYECKH CBSA3aHHBIX ¥ C TPYHTOBBLIMH,
W pEeYHBIMH BOAAMH.

Honnubl pex B 10:KHOH yacTH MockoBcKoro perdoHa (B TOM 4YHC-
qe 1 OKH) OT/IMUAIOTCH NOSIBACHHEM NOJ AJJIOBHEM BEePEHCKUX TJIMH
¥ HHXHeKaMeHHOYroJbHbiX KapGoHAaTHHX mopoi. Jacro Bcrpeua-
IoTcs M KapGoHAaTHBlE NOPOAHE cpelHeKaMeHHOYroJAbHOrO BO3pacra,
C KOTOPBIMH CBfI3aHBI NPOSIBJCHHS KapcTa HAa MOBEPXHOCTH. JIOBOJIb-
HO 4acCTO COBPEMEHHHIE DEKH Hac/eAyloT JpeBHHE AOJHHHL, W TOTAA
aJJIOBHH 3aJieraeT Ha JpeBHHX OKCKO-AHENPOBCKHX aJloBHAJIbHBIX
MecKax WJH MOIIHHX MecuaHbix Toamax heoreda (Aosuna Ocerpa).
IMToutu Besje aniOBMAJbLHHIH BONOHOCHHI rOpH30HT HMEEeT ruipas-
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JIMYECKYIO CBS3b C HUXKEEeXAUIUMH BOJAOHOCHBIMH ropusoHTamMu. Ta-
KOe MecTpoe CTpoenHe MOACTHJIAIOIINX aJLIIOBHE MOpOX ciaelLyer
YYHUTHIBATHL TIPH CO3ZAHUM BOJOXPAHHJIHUIL W CTPOHTEJNbCTBE IIOTHH.

Tunonoruyeckoe HHXKEHEPHO-re0JOrHIECKOE PaHOHHPOBAHHE Tep-
puTOopHH MOCKOBCKOTrO peruoHa MO3BOJHJO MPOaHAJU3HUPOBATH HH-
JKEeHepHO-Te0JIOrHYeCKHe YCJIOBHSI HA BCio I1yOHHY XO3sIHCTBEHHOro
OCBOEHHS M I0KAa3aJ/Jo, HACKOJbKO CJO0XHO U pasHoo6pasHo coueTa-
HHE THIIOB CTPOEHHS YeTBEPTHUHBIX H JOUETBEPTHUHBIX MOPOJ B CBS-
34 C pa3JIMYHON MOIIHOCTBIO YEeTBEPTHUHOH TO/IIH, 0COGEHHOCTAMH
ee CTPOEHHS W CB3bl0 C 3aKAPCTOBAHHBIMH KapOOHATHBIMH NOpO-
JaMu KaMEHHOYrOJbHOrO BO3PacTa. DblAH BBAEIEHB VUAaCTKH,
TpeOylolive MOBHIICHHOr0 BHHUMAHUS MpH HHXXEHEPHO-reoJoTHYe-
CKHX HMCCJIEOBAHMAX M OCBOGHWH TEPPHUTOPHH. 3TO, BO-IIePBHX, TAK
Ha3blBaéMble «3PO3HOHHBIE OKHA», IAe OTCYTCTBYET TOJIA MJOT-
HBIX IOPCKHX [JIMH U YETBEPTHUHBIE OTJIOMKEHHS 3a/1eraloT Helocpes-
CTBEHHO Ha rnopojaax Kap6oHa. Bo-BTopeIX, B JOJNHHAX COBPEMEHHBIX
pek (Oka, MockBa ¥ 7Ap.) OblIM YCTAaHOBJEHbI Y4acTKH, rae mec-
yaHble aJJIOBHAJbHbie OT/JOXKEHHsT MOHMBl M HaJMOHMEHHBIX Teppac
JeXaT HemocpefCTBEHHO HA 3aKApCTOBANHBIX MOpoAax. B-Tperbnx,
BHISIBJIEHBl TEPPHTOPHH LIHPOKOrO pA3BHTHS NECUYAHBIX YeTBepTHY-
HbIX OTJIOXKeHUH. Bce 3T 0coGeHHOCTH cCJeAyeT YYHTBIBATH IIPH
OLeHKe W IIPOTrHO3e HM3MEHeHUH TreOoJIOTHUECKOH cpeXbl, BblsBJIEHHH
OCHOBHBIX TEHAEHIUHH HX Da3BUTHA W pa3palboTke DEKOMEHAALHIT MO
panvoHaJbHOMY HCIOJbL30BAHUIO TEPPHUTOPHH.

24. UBMEHEHUA TEQJOIHYECKOH CPEAbBI
H3meHenus rupporeosioruueckux ycaoBHil

HcneiTbiBast mpeo6pa3oBaHust NOA BO3AEHCTBHEM HHXKEHepHO-XO-
3sIHCTBEHHOHN [esTeJbHOCTH UYeJOBEKA, BCTYNAsl B TECHBIH KOHTAKT C
TexsHochepol, reosoruyeckasr cpefa IPOMBILIJIEHHO pPa3BUTHIX pe-
THOHOB BCE Yaie HAYMHAeT NOAYHHATHCS 3aKOHAM M UHKJIaM (yHK-
uvonupoBanus [ITC u urparte posb ux reojsoruueckoil ocHoBbl. Tex-
HOTeHHO€e SAPO TAaKOH MPHPOAHO-TEXHHYECKOH MOJHCHCTEMB OKasHl-
BAeT NPSIMOE M ONOCPEACTBOBAHHOE BJHSIHHE Ha BOAHYIO H ras’oBylo
COCTaBJAOIIHE Ie0JJOTHUECKOH cpefbl uepe3 3K30TeHHble reoJjoruye-
CKMe (B TOM YHCJE HHXKeHepHO-Te€0JOTHYEeCKHe) MpoLecchl HJAH My-
TeM NpPSIMOr0 MHXKEHEpHOro Bo3aelcTBHsl. B pesyabraTe Takoro tex-
HOTEHHOT0 TNPECCHHra H3MEHSIOTCd COocTaB, (PH3UKO-MeXaHHUYECKHe
CBO#iICTBA M CTPYKTYpa BEPXHHX CJIOeB JHTOChephl, peabed, Mossb
H PACTHTE/IbHOCTb, HAET 3arpsi3HEHHe NOA3EMHBIX TOPH30HTOB, Me-
HAIOTCSL COCTaB M TMApOJHHAMHYeCKHe mapaMeTpbl NMOA3EMHBIX BOZ.

[Tox3emHble BOABI YYTKO peardpyloT Ha perHoHajbHble H IJIO-
GaspHble H3MEHEHHs KJAMMATa, MeJHOpauHuio mo4s U mpeobpasopa-
HHMe pacTHTEJbHOCTH, THAPOTEXHHYECKOE CTPOUTEJILCTBO, OCYlleHHe
6oJIoT M Apyrue TeXHOreHHble Npouecch, TakK WJIH HHaue 3aTparu-
BalolUe TreoJIOTHYeCKylo cpeay HPOMBILIIEHHBIX pernoHos. Ho B
ropasjo GoJbliefl CTeNeHH Ha MX peXXUM, 3amachl H COCTaB BJHAET
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Puc 20. CxemMarudecKHe KapThl MOHIKEHHIT U OCTAaTOYHHIX HAMNO-
POB BOJIOHOCHBIX FOPH30HTOB U KOMILIEKCOB KapGoua

a — KaCHMOBCKOro, 6 — HOLOJBCKO MSYKOBCKOTO, 8 — KAalUHpCKOTo & — OK
CKO-IIPOTBHHCKOI'O

]—4 — cHHXeHHe NbLE3OMETPHYECKOro ypoeHa (/ — meHblue 10 M (cuuTas

% epeﬁpﬂ%ue Npyns:

6

OT nepBOHayaJbLHOA OTMETKH), 2— 10—30 M, 3 —30—50 M, 4— GoJee
50 M), 5 — H30JHHHS NOHHIKEHHS YPOBHSH, M, 6 — 30HA YaCTHYHOro ocyume-
HH$ BOJOHOCHLIX TOPH3OHTOB, 7 — IpaHHIia pPacupOCTpaHeHHs BOJOHOCHLIX
TOPH3OHTOB (koMmiekcoB) kapGoHa B uHcaHTere [aHO CHHIXKCHHE YpOB-
Hf, M, B 3HaMeHaTeJe — OCTATOUHBIA HANOp Hal KpOBJjei BOJLOHOCHOrO ro-
pusonta, M (6 # — Gesnanopsne BOAB)



Bce Bo3pactalomuii Bogoor6op. Habawaenus 3a nog3eMHBIME BO-
jaMu fanoT HHGOpMAUMI0 00 H3MeHeHHHX YCAOBUI HMX NHTAHHA H
pasrpysKd, pexHMa ¥ cocTaBa. IJTO KacaeTcs MNpexJe BCero BOL
Me30-KaMHO30HCKOH KPOBJIH.

HnvrenbHoe BpeMs 3amachl NOA3EMHBIX BOJ TIaAyOOKHX TOPU3OH-
TOB CYMTANHChH HEHcCYepNaeMbiMH, ¥ B JIMTepPaType, Korja peyb Lijia
06 apre3uaHckux Bogax MockBel u [ToaMOCKOBBS, MOXKHO OHLIO
BCTPETHTD BhIpaX(eHHUe «MOA3eMHOE MOpe».

B Hacrosimee Bpemsa mnoj BJAHAHMEM BOA00TGOpPA BO BCeX 3KC-
NJyaTHPyeMBIX TOpU3OHTaxXx c(hOpPMHPOBANHChL oOWMuUpHehlline Je-
NpecCHOHHbIE BOPOHKH (puc. 20), poCT KOTOPHX NPOAOJKAETCS.

HauboJsiee cephe3Hble H3IMEHEHHS THAPOreOJIOrMYecKMX YCAOBHH
3a(UKCHPOBAHK B BePXHHUX CJOfX JMTOChEDH], TIe BAUSHUE YeNOBe-
Ka 0cobeHHO cuJabHO. IlpexXme Bcero aTo OTHOCHTCH 'K TPYHTOBBIM
BOJlaM H BOAAM TeXHOTeHHOro moaromienus. Onpoc Hacesnenus [Tog-
MOCKOBbSl NMO3BOJIieT CAeNaTh BHIBOJ O NPaKTHYeCKU MOBCEMECTHOM
yXyAlleHHH KadgecTBa TPYHTOBBIX BOJ ¥ BOJ HErMy6OKHX TOpH30H-
TOB ¥ KOMIUIeKCoB. MHOro cmefenufi co6paHo H 06 H3MeHeHHSX
ypoBHeH rpyHTOBHIX BOA. IlpoHecc aToT Takike HaOMIOAAETCS NMOYTH
MOBCEMECTHO, HO B OJHHX CAYyYadgx OTMeyaeTcsd MOBLILIEHHWe, a4 B
IpYrixX — MOHMXKEeHHe YpOBHeH, W KakKOH-IHO0 3aKOHOMEPHOCTH B
NposiBNeHun ero o0HAPYXUThL He yAaJdOCh. B Kaa0oM KOHKDETHOM
cayuyae 310 OBIO CBA3aHO C MECTHBIMH MEJHOPATHBHHMH M JAPYTH-
MH MHXEHepHBIMY MepOIpHATHAMHY, 1A H CaMO HHXXeHepHOEe BMeEIla-
TeJIbCTBO HEPEeAKO HOCHJIO BpeMeHHbili Xxapakrep. Takme KoJieGadus
YPOBHel TPYHTOBLIX ‘BOJ, HEOOXOAHMO CBfISHIBATH C TeXHOJOrHeH
IPOM3BOJACTBA, HA YeM BIIOCJAEACTBHH U OGYAeT CTPOHTbCs IIPOTHOS.
IToka ke HaGawneHus 3a YPOBHAMH BOJ YETBEPTHUHBIX OTJIOXKEHHH
KpafiHe DeIKH ¥ HENPOJOJIKUTEbHEL.

MHoroseTHss MHTEHCHBHAA IKCINIYaTANHS Noja3eMubix Boa Ilox-
MOCKOBbSl TpHB€Jd K HApPYIIEHHIO PErHOHAJBHOIO IOTOKA, H3Me-
HEHHI0 YDOBEHHOTrO peXHMMa M Xapakrepa B3aHMOCBA3H MeXIYy BO-
IOHOCHBIMM TOPH30HTaMy, KOMIIEKCAMH, TPYHTOBBIMH ¥ NOBepX-
HOCTHBIMH BOJaMH.

B KJSA3bMHHCKO-aCCENBCKOM BOJOHOCHOM TODH30HTE, NEPBOM OT
NOBepXHOCTH, chopMHpOBa/jach JeNPeCCHOHHAs BOPOHKA CJOMKHOM
¢opmu. CpaboTka ypoBHS B ee IeHTDPe, B paiioHe 3aropcka, AOCTH-
raet 80 m. BaH3KHlI K eCTECTBEHHOMY pE€KHMM MOJ3EMHBIX BOJA €O-
XPAHU/ICS HAa OKPAWHHBIX CeBEPHBEIX M CeBepO-BOCTOUHHIX YYacTKax
Mockosckoro pernona. [Tonuxkenue yposHell oTMeuaeTcs B pafoHax
OpexoBo-3yeBa, diekrpocrany, Horuncka, Mouuna u Crapoit Ky-
naBHB, rie GOPMHDPYIOTCS BOPOHKH, CJAHBAWOIIKECT C IEHTPAaJbHOH
U CHJbHO HcKaxkalomue Mop(OJIOrHIO Nbe30OMeTPHUYECKOH NOBepX-
HocTu ypoBHell. CaMoe aKTHBHOe CHMXKeHHe YpPOBHel HaGJIONANOCh
B 1965—1985 rr. IMeHHO B 3TOT IepHOj BONONOHHKEHHe B pakoHe
3aropcka pocrurao 83 Y% oOmero, 3aUKCHPOBAHHOrO Ha CerofHd
CHMKEHHS ypOBHeH.

KacumoBckuii BOAOHOCHBIN ropu3oHT (cM. puc. 20, a) BHXOAHT
H3-N0J KJAA3bMHHCKO-ACCEJNbCKOro JHIIbL B HeUIMPOKOH moJioce, Mpo-
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TaruBatomeiics or Kawsa ma roro-socrox k Eropnebcky. Pabora
npumepHO 60 rpynioBeiX BOA03a00POB, He CUMTAS OJMUHOUHHIX CKBA-
JKHH, cnocoOcTBoBata (HOPMHPOBAHMIO CJAOXKHOTO penbeda mbe3o-
MeTPHYECKOH NOBEPXHOCTH € MIOTOUHCAEHHBIMH CJMBAIOLIUMHCH
JeNPCCCHOHHBIMYM BOPOHKAMH. DBJH3KHE K eCcTeCTBEHHOMY peXKHM
[OJ3EMHBIX BOJ 3TOr0 rOPH3OHTA COXPAHWICA JHILUL HA CeBepe H
BOCTOhE pPEruoHa, rje NPOMBIHJIEHHOCTh M TOPOACKOE CTPOHUTENDb-
CTBO Pa3BUTH HA HeOGOJBILOHA YACTH TEPPUTOPHH.

Coraacuo pacyeraM, €CTECTBEHHAdA Nbe30MeTPpHUECKAsaA NOBepPX-
HOCTb KaCHMOBCKOFO BOJOHOCHOTO TOPH30HTA HaxOAMJachb Ha OT-
merkax 175—185 M u nocrenmenno cHmxasjace ao 115—125 M na
BOCTOYHOH OKpauHe pernona. CHuxeHue ypoBHA KoaeGJjercs or 10
0 75 M. Banxke k HeHTPY ¥ HEeCKOJbKO CeBepO-BOCTOUHEE HEro BO-
Jbl ropusoHTa onycruiauch Ha 5—I10 M (10 20 M) HuXKe ero KPOBJH.

Haubonbiiee, 60-MeTpOBOe CHMXKeHHE YPOBHell OTMedyaercss B
paiione MuTuut, y moc. UYkanosckoe. Heckonbko Memnbllle 3Tu Be-
JHUUUHBE B mpefetax ropojaos Kanaununrpaza, Bosmeso, 1lenkoso,
Horunck, daekrpocrans, dpasuno u Msanreeska.

Tperuil OT MOBEPXHOCTH TOPHU3OHT, NMOAOMBCKO-MSAUKOBCKHMH (CM.
puc. 20, 6), B ecTecTBeHHBIX YCJAOBHAX APeHHpPOBajacA pekamu Moc-
kBo'i, Hecnol, ITaxpoit, Moueii, Poxaiikoii, Cesepkoil, Kamupxo#
W ux npurokaMmu. Tenepb Halnaiopaercss OOpAaTHHIN mpolecc: BOAbE
3THX PeK HAuMHAIT NMUTATh NOA3eMHBIe rOPU3OHTH. [Ipe3oMerpuue-
CKasi MOBEPXHOCTL MOJAONBCKO-MAYKOBCKOrO TrOPH30HTA OCJOXKHEHa
KPYIHO# MOCKOBCKOH AeNDEeCCHOHHOHW BODOHKOH pajuycOM CBHillle
50 kM co cpaborkoit ypoBHs B LeHTpe Ha 50—70 M. B mocnennee
BpeMs LeHTP BODOHKH CMellaeTcsi K CeBepO-BOCTOKY, UTO CBHAETE/b-
cTByer 00 yBeauueHHM BOAoOTOOpA 3a mpedetaMu Mockshul. Bonoor-
60D, NpeBHIIAIIUA 3aachl MOA3eMHbIX BOJA, NPUBEJ K YaCTHYHOMY
OC) UIeHHIO BOJOHOCHOTO TOPH30HTA Ha raybuny mo 20 u maxe n0
30 M IO I0XKHOMY Kpal MOCKOBCKOH JlelIpeCcCHH.

B cpenneM ypoBHM NMOAOMBCKO-MSAYKOBCKOTO BOJOHOCHOTO TOPH-
30HTa NMOHM3WIHCh Ha 10—70 M. Cpaborka ypoBHell INPOJOJKAET-
cq. [lpopgonxaerea u pocr miomiafu KpymnHehiled MOCKOBCKOH Je-
npeccun. Hanbosbilee ugMenenne MOPHOJIOTHE NOBEPXHOCTH (B TOM
yuCJe H NTbe30MeTpUuecKoll) 3Toro ropu3oHTa HabJamopaerca BOJIU3Y
MochBLt 1a cebepe, ceBepO-BOCTOKE W IOro-samajie or Hee, K oro-
BOCTOKY OT MOCKBEI IO JOJHMHAM KPYIHBIX pek cdOpMHpOBajach
obuipuasn OesnanopHas 30Ha. K cepepy nabaionaerca miaBHOe BOC-
CTaHOBJEeHYe HAmopoB 0 70 M y rpaHuil peruona. B 3oHe BAHAHHUSA
PAAA KPYMHBIX IHEHTPaAbHBIX BOA03a60DOB BOABI OK:3AMHCh HUXKE
KPORJH rOPH30HTA.

B xamupckom BOJOHOCHOM ropusoute (cM. puc. 20,8) TtakKe
obpasoBajiach M TIPOJOJ/DKAET PAacTH KPymHAasd JeNpeccHOHHAasd BO-
POHKa, Kpas KOTODOI OCJOXHEHH HaJ0XEHHBIMH MEJKUMH¥ BODOH-
KaMU, XapaKTepHBIMHU 1Js ropofos Banamuxa, KpacHoropek, JIniT-
kapuHo, Buanoe u ITozosnpck. B pafione Tloponncka cHuxeHHe
yPOBlisi NpPHBEJO K MOJNHOHI cpaborke Hamopa.
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Ha rre u 1oro-socroxe o6sactd, TaM rie OT6OpP BOAHW HAET B
HENocpeACTBeHHOH 6/MM30CTH OT 00JacTH NUTaHHA, CHHXKEHHE YPOB-
Hell DPeJKO mpeBHlaeT TNepBble MeTPpH. BMecTe ¢ TeM HMeHHO 3secChb
(Kamupa, HoBokammupck, Osepa) npoxomuT 30Ha Ge3HANOPHOTO pe-
AHMa. B 10XHOA YacTd KAalIMPCKOTO TOPH30HTA OCTATOYHHIA HAmop
KosnebJercs B npenenax nepsoro gecATka MerpoB. Ha Mopdoio-
THIO YpOBHel (B TOM HYHC/Ie ¥ Nbe30METPHYECKHX) BJHSIET BOJOOT-
60p H3 BHIeJeXallHX BOLOHOCHHIX TOJI, THADABJHYECKH CBS3aH-
HBIX ¢ KalIHPCKUM TOPU3GHTOM.

B OKCKO-MPOTBMHCKOM BOJOHOCHOM Topu3oHTe (cMm. puc. 20,2)
O6Mu3KMH K eCTeCTBEHHOMY DeXHM NOJ3eMHBIX BOA HabJaiopaercs
Ha I0OTe TEPPMTOPHM €ro pacHpOCTPaHEHHs, I'le OH IHTaeTcs Boja-
Mu Oku. Or MockBbl Kk nepudepHn 00/1aCTH Da3BHBAETCS CBepPX-
KpynHasa perHoHa/bHas penpeccus panuycom 100 kM. Ilpm 3ToM
TOJbKO 3a nocaennue 20 Jet ee rpaHHUB NPOABHHYJIHCH B IOXKHOM
Hanpasjenud Ha 7—10 kM # na 10—15 xM B 3ananznoM. Makcu-
MaJIbHOe CHHKeHHe YDOBHell B IeHTpe BODOHKH npeBbichHio 100 M.
3a npenenamu MOCKBH CHHXeHHe ypoBHell Habaiomaerca B Kun-
MmoBcKe, JloMonenose, Anpeneske, I1ogonbcke ¥ HEKOTOPBIX IPYrHX
ropomax.

Haxe Takag KpaTKasf XapakTepHCTHKA rJyOOKHX BOJOHOCHBIX
TOPH30HTOB MO3BOJAET NPEeACTAaBUThb BCIO MacWITaOHOCTL HPOMCXO-
IAIKX B HUX H3MeHeHn#l. Bo Bcex ropu3oHTax c(hOpMHPOBAHH
KpYyNHBe ¥ CBEPXKPYMHHe (paguycoM Gosee 100 kM) penpeccHoH-
HBle BODOHKH, KOTOpHE, CJIMBasch, 06pa3yloT OOLIHpHBIE NOJAS je-
IPECCHOHHBIX NOHHXEHHH.

HMHureHncnBHAA 3KcmayaTalus BOLOHOCHBIX TOPH30HTOB Ha 060i1b-
weit yactes Mockopckoi oOgsacty (Haumnas ¢ 1960-x rr. m ocoben-
HO 3a nocaepnme 10 ser) npHBeJa K HAPYIICHHIO €CTECTBEHHOTO
pexuma nojnsemubix Bod. [To pauneim B. C. [TnotumkoBa u Apyrux
uccaeoBaTeNefl, CHHKEHHEe YPOBHEH NOA3EMHBIX BOJ TO BCEM 3KC-
MJIyaTHPYeMBIM rOpu3oHTaM kKapOoHa B pafioHe MOCKBH H Jecomap-
KOBOH 30HH fAocThraer 100 M. B To BpeMa kak B pailoHe MockBn
B CBA3H ¢ COKpaulleHHeM BOA0OOTOOpa HabJIogaercs crabWIM3auHs
H JaXxe He3HauHTeJibHOe NOBbLILIEHHEe YPOBHA MNOA3eMHBIX BOJ, Ha
OCTaJbHON TeppHTOPUH 00AACTH YDOBHH NPONOJIKAIOT CHHMKATHCH.
Cpennsasi cKOpocTh CHHeHHd 3a Nepuon ¢ 1973 nmo 1980 r. ouenn-
Baerca B 0,5 M B ron u 6oJiee.

DKkcnuyaTanis KaMeHHOYTOJIbHBIX BOJOHOCHBIX TOPH30HTOB IPH-
BeJla Takke K H3MEHEHHSIM TEMIepPaTYPHOro M TrHAPOXHMHYECKOTO
PEKHMOB, a TaKXkKe PETHOHAJBHOrO NMJaHa MOTOKAa, XapaKTepa B3aH-
MOJCHCTBHS MeXAY BOJAOHOCHBIMHM FODH30HTAMY, I'PYHTOBBIMH H NO-
BEPXHOCTHHIMHM BOJaMu. V3BecTHO, 4TO IJIOWIAfb MMOJOXKHTENBLHON
TeMNepaTypHO#l aHOMAJMH MOA3E€MHBIX BoJ B pakoHe MockBn co-
ctaBJasieT npuMepno 1600 xm2, a niomans rHAPOXMMHYECKOH aHOMa-
JHH ¢ TmpeBHIUIeHHeM obmed munepaanzanuu na 0,1—0,2 r/n u 60-
Jiee JOCTHIJAa He ONHOM COTHH KBajJpaTHHX Kd/JoMerpos. [nybnna
noJis 3THX aHoManni 1o 300 m.
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Kpome MOCKBH H JIeCONAPKOBOH 30HBI HauOOJbIIHE HAPYIHEHHUS
€CTECTBEHHOrO PeXuMa NMOJA3eMHBIX BOJ OTMeuaioTcs B PameHcKoM,
IMonoasckom, UlenkosckoM u HorunckoM pafionax. B nepudepuit-
HEIX paiionax MockoBckoil oGnactu-— Hapo-®omunckom, Moxail-
ckoM # lllaTypcKOM — COXPAHHJCSl €CTECTBEHHBIl PEXHUM NOJA3eM-
HBIX BOJ.

JKcnayaTupyeMbie KAMEHHOYTOJIbHBIE BOJOHOCHBIE TOPH3OHTH
OTHEJAIOTCT OT NecTpo OOBOAHEHHON TOJIIHM PHIXJABIX OTIOXKEHHH,
HanOoJiee MOABEDPKEHHON TEXHOTeHHOMY BJAMAHHIO, CJOEM IJIOTHBIX
IODCKHX TJIMH. DTOT BOAOYNOD OTCYTCTBYeT Ha 3anaje M lore Tep-
DHTODHH, KpOMe TOTO, OH H300M/JIYeT «OKHAMH» H NpPOPe3aH [0JH-
HaM¥u [PeBHHUX ¥ COBPEMEHHBIX DeK.

Boapt Me30KafHO30MCKHX OT/I0XKeHHH, nepeKPLIBAIOUINX Kap-
OOH, HCHOJBL3YIOTCH HAaceNeHHeM [J/5 XO3fHCTBEHHO-NHTHEBOIO BO-
JocHabxenusi, [IpoMblllieHHOe HX HCHOJbL30OBAHHE INOKA TOJBHKO
NJIAHUDYETCH.

FuppaBanueckas CBA3b OTAEJAbHBIX Me30KaHHO30HCKUX TOPU3OH-
TOB Mex[y cOOOH M ¢ NOBEPXHOCTHBIMHM BOJAMH B COYETAHMM C HH-
TEHCHBHBHIM 3arpsi3HeHHeM C NMOBEPXHOCTH CO3JaeT YCJAOBHUA AJA ro-
PH3OHTANLHOTO ¥ BEPTHKANBLHOTO DACHPOCTPAHEHHS 3JEeMEHTOB-3a-
rpssHuTeel. PeXuM TpYHTOBBIX M CBSI3aHHBIX C HUMH BOJ HHXKe-
JieXxamux TOPU3OHTOB INOUYTH MNOBCEMECTHO H3MeHeH W HapAay ¢
Ce30HHON HUKJAMTHOCTHIO NMOJYMHEH TEXHOTEHHHIM nuk1aM. Tepmun
«TeXHOTEHHBIH MUKA» NAJEeKO He HUCUEDNBIBAET THMAPOre0JOTHYECKUX
H3MEHEHMH, CBA3AHHBIX C WHXEHEPHO-XO3AHCTBEHHOH mAefATe/bHO-
CThIO yeJoBeKa. B 30He BOAOXPAHW/IMIL, HA MOJHMBHHIX, OCylIaeMbixX
K BOCCTaHABJMBAEMBIX 3€MJAX DPEXKUM INOA3EMHbLIX ¥ NOBEPXHOCT-
HBIX BOJ CO3/llaH 4eJOBEKOM M OnpeleNsieTcs TeXHOJOTHeH 3eMJie-
nojb30Banus. 1o aHAJMOTUH C MHIKEHEPHO-TeOJIOTHUECKUMYU NpOoIec-
CaMH{ peXUM TAKHX BOJOHOCHBIX TODH30HTOB M KOMILIEKCOB MOXHO
6b110 OBl HA3BIBATL HHIKEHEPHO-THAPOTEOJIOTHYECKUM, T. €. CO3[aH-
HBIM YeJOBeKOM, TeM OoJiee, 4T0 ero (OPMUPOBAHMEe BO MHOrOM
CBSI3aHO ¢ BoAoNoTpebieHneM.

SKcmayaTauus MNOJ3E€MHBIX BOJ 3aMeTHO OTpa)caercsd Ha BOJ-
HOoCcTH MaJjwix pek. Tak, 20—30 % cToka pek MOCKOBCKOTO peruoHa
dopMupyerca 3a CUeT MOA3EMHBIX BOJ, a MOJYJAb NOA3EMHOTO TMpPH-
TOKa B 3TH pekHu paseH 1,6—2,5 a/(c-xm?). Pacuers nokasasnu, yro
6osee 40 9, orxkauyMBaeMbIX NOA3EMHBIX BOJ COCTABJAIT HHOH/Ib-
Tpylomuecs pednsie Boab, 30 % — BOAB Me3030HCKO-ueTBEPTHUHBIX
OTNOXKeHuH ¥ TOAbKO okoJo 25 Y naer cpaboTka eMKOCTHBIX 3ama-
COB MOJ3eMHBIX BOJ. Takoil Gananc 3acraBisieT NPelbABAATH OCO-
6ple TpeboBawHS K KAUeCTBY IIOBEDXHOCTHHX BOJ, MO KpaHHel Me-
pe B MecTax HX (UJALTPALHU B rIYOOKHE BOJONOCHBIE TOPH3OHTHI.
Yxe cefilyac oTrMeuaeTcss yXyAUIEHHWe KadecTBa MNOJA3EMHBIX BOJ B
npenenax Mupiruil, Bockpecencka, JKykosckoro, djekrpoyrieft H
IpYrHX TOPOAOB, A€ MOBEPXHOCTHHE BOAB CTPALAIOT OT UHTEHCHB-
HOrO 3arpssHeHus. HecMOTPA Ha CTOJbL Cephe3HOE MOJNOXKEHHE, K
2000 r. oT60p MOA3eMHBIX BOA HAMEUEHO YBEJHUUTD.

TunvuunpiM npuMepoM (GOPMHDPOBAHMA «HHIKEHEepPHO-THAPOre0/Io-
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rH4ecKOro BOAOHOCHOTO TOPH30HTA» MOXKET CJAYXKHThH Nponecc Tex-
HOTeHHOTO MOJTOMJIEHHA, KOTOPHIE B HACTOAlllee BpeMsl BLI3LIBAET
OCTPBIff HHTEPEC Yy THAPOre0/OoroB, MHXeHepOB-Ie0JIOI0OB, aApXHUTEK-
TopoB ¥ JaHamadroenos. IlopronneHue, KOTOpPOe ellle CPaBHH-
TeJAbHO HeJaBHO CBA3BIBAJOCH C BJHAHHEM MCKYCCTBEHHBIX BOj0€-
MOB H ODOIIEHHEM, Telepb CTAHOBUTCH CIIYTHUKOM DajoCTpPOUTENb-
crBa. ITouru Bce ropona IToaMOCKOBBRS NMOpaX<E€HBI ITHM IIPOLECCOM.
YuuTHIBAS 3KOJOTHYECKHE MOCJAEACTBHS STOr0 MNpomecca, paccMmorT-
pHM cro mojppobHee.

ITonTonnennemM Ha3biBaeTcss BPEeMEHHOE IOBBIIIEHHE YDPOBHA
TPYHTOBHIX BOJ Wi (OpMHPOBAHME HOBOTO BOAOHOCHOTO TOPH30H-
Ta (cnosi, JUH3bB) B Pe3y/bTaTe TEXHOT€HHOTO BJHSHHUA MPH COOT-
BeTCTBYIOILUX MPUPOAHBIX YCIOBHAX, NPUBOJANIEE K HaPYILIEHHIO
VCJIOBU{l CTPOMTENBCTBA, 3ATOMJIEHHIO MOA3EMHBIX yacTefi coopyke-
HUE ¥ KOMMYHUKAanuH WK BJaeKkymiee 3a coOOH H3MeHEHHS Jauf-
wadra (3abonaunBaHue, nepeyBaaAKHEHUE 3eMeNb, YTHETeHUE ecTe-
CTBEHHOW DACTUTENBHOCTH W 3aMelleHHe ee TMUAPOGUILHBIMH, 00-
JOTHBIMY Bujamu). B nutepatype nmoaTon/IeHue HHOrIA TPaKTyeTcs
KaK Ipoluecc, pa3BHBAOIMACA HA 3aCTPOEHHBIX TEePPUTOPHAX, ueM
HeCnpaBel/IMBO CYXaIOTCsi DAMKH 3TOr0 MpOnecca, KOTOphiil Bmep-
Bbie BHI3BaJ CCPLE3HbI[i MHTEpeC NPH CO3JAaHHMH BOJAOXPAHUJIHIL H
NOANOpe PPYHTOBHIX BOJ o ux Oeperam. Ilpu 3anonnennyu BogoemMoB
NOATONJIEHHE BHIBOAMJIO W3 X03fHCTBEHHOro ofopoTa neHHbie IPH-
OpeKHble CeJbCKO- M JIECOXO3fHCTBEHHbIE 3eMJM, CHMXKAJNLO perpea-
HHOHHBIe KauectBa OeperoBhbiX JaHAmadTos.

W B MOCKOBCKOM persoHe BOKPYT BOAOXPAHHJIHKIL MOXKHO IIpO-
crenuTh 30Hy noaronsieHus. lllupuna ee mnoraa pocruraer 600 M
(Bepxne-Py3ckoe BojgoxpaHuume), HO B MOAABAAOMEM OOJbHIMH-
cre ciayyaeB ne npesbiunaer 200 M (Mcrpunckoe, Pysckoe, Moxaii-
CKO€ ¥ ADyrue BOAOXPAHHJIHINA).

3oHa TOATOM/MEHHS BBHIEJAETCA HA a’PO- U KOCMHYyeckux ¢oro-
CHUMKAX MO XapaKTeDHOMY H3MeHEHHIO [0YBEeHHO-DaCTHTENHHOTO
nmokposa. Tax, Ha cauMkax Moxafickoro u O3zepHHHCKOTO BOjO-
XpaHuJuNL No ux OeperaM 4YeTKO BLIAENASIOTCH JNHIIbL OCTPOBKH CY-
XOJOJNbHBIX JIYTOB, KOTOpbie paHblle 3aHMMAJH BCIO MPUOPEKHYIO
nojiocy. B 30He mopTomJienus cyXoaoJibHble 3J1aKM CMEHAIOTCA pas-
HOTPaBHO-OCOKOBO-CHTHHKOBBIMH acconuanuamu. [lo mepe npubau-
JKEHHS K ype3y BOABI OCOKAa yCTyNaeT MeCTO CHTHHKaM, KOTOpbie
TPYNIHPYIOTCS B M30JHPOBAHHBIE KYpPTHHBL. I104BBI B 30He HaubONb-
nero NOATOIJIEHHS (MEePHOJMYECKOro 3aTOMJIEHUS) IepHOBO-IOA30-
JIUCTO-TJIEEBbIE; TI0 Mepe yjaJieHus OT BOJOXDAHW/MINA OHH MOCTe-
TIeHHO CMEHSIOTCA @ PHOBO-NOA30JHCTBIMH TJyOHHHOOT/IeeHHbIMH
HJIY HEeOorJieeHHEIMH,

W Tem He MeHee, B HacTOfimee BpeMs MOATOMNEHHe BIOJNHE MO-
KeT DpaccMaTPUBATHLCA KAK HHKEHEPHO-THAPOTe0JIOTHYEeCKHHA Mpo-
1ecc pactymux roponos. Bo Bcsxkom caydae B IloaMoOcKoBbe OHO
NOPa3ul0 MHOTHE pAaHOHBI TOPOJCKHX HOBOCTPOEK. DTO CBf3al0 ¢
obuiefl TeHJeHIMel APXHTEKTYPHOH NJAaHMDOBKM K BHIDABHMBAHUIO
\YACTKOB 3aCTPONKY, JIHKBHJAIMKA OBDAroB ¥ 3PO3HOHHBIX 60po3j.
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Penkuii ropoj B Hacrosilee BpeMs He cTpajaer OT NOJATONJEHHSA.
Hepapom atoT npomecc Owli Ha3BaH B aHKeTaX, Pa3oc/JaHHHX ap-
xutekTopaM ITOIMOCKOBBS, mepBbLIM CPEIH APYrHX re0JIOTHYecKHX
NPOIECccOB, HAPYWAKUIMX HOPMAJbHYIO KH3Hb I'ODOXKAH H YCI0XK-
HAIOHIHX YCJOBHS CTpPOuTeNnCcTBA. JlaxKe B ONHOM H3 HOBBIX pano-
HOB JIMHTPOBA, pacHOJIOXKEHHOT0O Ha MOPEHHBIX BCXOJIMJIEHHAX
Knuncko-IMUTPOBCKOR Tpsaabl, OTMedYaercsi MOATONJIEHHE MOJIBa-
JIOB.

ITpyuuHB MOATOMJIEHHS pPa3HOOOpa3Hbl. 3jeck W cO3laHHe BO-
JI0eMOB, BHI3BIBAIOIIMX MOANOD TPYHTOBHIX BOJN, 3aCHINKA eCTeCTBEH-
HBIX JIPeH — OBpPAaroB, MHCKYCCTBEHHOE J[OXJEBaHHe, OrPAaHHYEHHE
Y4acTKOB, Ha KOTODHIX BhIaBINue aTMOc(epHble OCAAKH MOTYT Ipo-
HHMKaTh B IPYHT (YNJOTHEHHE IPYHTOB, acdajabTHPOBaHHE), NIOTHH-
Hbill 3QdexT GyHIAMEHTOB COOpYKEeHHH, eperopa’KHBAIHX NYTH
CTOKA NON3eMHBIX BOJ, YTeUKH H3 KOMMYHHKalHWi W OTCHINKA Tex-
HOTeHHBIX TPYHTOB, HMEIOIINX BOJOHENPOHHIaeMHe (caabonpoHH-
1aeMble) MPOCJOH.

B GospluMHCTBe cjyuaep NOATONJIEHME B YCJAOBHSX TOPOAa HO-
CHT JIOKAJIbHBIHA Xapaktep ¥ A0BOJLHO ObICTPO JuKBHaupyercs. Ho
M3BCCTHO HEMAJO CJiyuaes, KOT/la MOJATONMEeHUE MPUBOIMIO K €O31a-
HHIO NOCTOAHHBIX HJAH BDEMEeHHBIX (06e3 BHIMMBIX NEPCHEKTHB HX
OoCylleHHsl B NPOTHO3HpyeMOM OyayiieM) BONOHOCHBIX TOPH3OHTOB.
Takue WHKeHEPHO-THAPOTEOJIOTHYECKHE TOPHIOHTH (HAPSAAY co clo-
panudeckuM OOBONHEeHneM) moayuwin passuthe B Mockse (no jpo-
JunaMm pek Yypw, Kpossnxu, Pamenku, Kornosku), Eroprescke,
3anpynHe W APYruX ropofax W MocejaKax ropoackoro tuna B Ilog-
MockoBbe. B MocKBe Takue TMOPH3OHTHI BCTPEYAIOTCS B MOKPOBHBIX
OTJOXKEHNAX, (UIIOBHOTNAIKANBHLIX NMECKaX M BbIBETPE/NHX CJIOfAX
MOpEH.

M HKeHepHO-re0Jiorydeckue NPONECCH, K KOTOPBIM OTHOCHTCS
TIOATOTIEeHue!, oTyinYaeT pasHoobpasne GopM ¥ MacmTaboB NpPOsB-
JIEHHS, XapaKTePHCTHK peXMMa H COCTAaBa BOJ, WX THIPABIHYECKHX
cBsidel, 4TO OOBsICHAETCS M HEOLHOPOIHOCTBIO TeONOTHYECKHX YCIO0-
BUJ, KW MHOXKECTBEHHOCTHH) TEXHOreHHHIX (PAaKTOpPOB — NPHYHH 3a-
POXKIEHHS U PAa3BHTHA 3THX NPOIECCOB.

TexHorenHoe 00BOJHEHHe MNOPOJ CONPOBOXAAETCA H3MEHEHHEM
WX cBOHACTB u cocraBa. M3BecTHO, 4TO 3amauuBaHHe BEIeT K pas-
YIJIOTHEHHIO W HapYUIEHHIO €CTeCTBeHHOH CTPYKTYDPbi JIECCOBBIX MO-
poa B pe3yabTaTe THAPOCTATHYECKOrO B3BEIHMBAHHA H CMEIEHHS
yacTul, MHOTHe TJIMHUCTBIE TPYHTHI NMPH 3aMauYMBaHWH HaOyxaror.
Kpome TOro, yxyallalOTCsi HMX NPOYHOCTHHIE K JAe(opManuOHHBIE
ceoficrBa. E. C. JIzexuep oTMedaer, 4To cuelJieHHe B 3TOM cJjyuae
yMeHbpliaercd B 2—2,5 pasa, yroa BHYTPEHHEro TpeHus —Ha 10—
15 %, monyaw pecdopmanun — B 2-—3.5 pasa.

Ounprpanus, NOAbeMbl H CHHKEHHd YPOBHEH BOJ HOBOOGPas30-
BaHHBIX FOPH3OHTOB CO3NAIOT YCJAOBHS il pasButua cyddosuu, a
CJIeNOBATeNbHO, H KOJIbMATAIHK TPYHTOB, YBEJUUHBAIOT BEDPOSTHOCTD

! B auTeparype MOXHO BCTPETHTb CUHOHHM <TE€XHOTEHHOE NOJLTOTUICHHE®.
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OMOJI3HEBBIX CMelleHHMH ¥ MJOCKOCTHOH 3po3uu. IloaTonseHue Bcer-
Ja CBSI3aHO C JeATeJbHOCTbIO YeJOBE€Ka M BHI3LIBAETCH H3MeHeHHeM
eCTeCTBEHHHX YCJIOBUH CTOKA IIOA3€MHBIX BOJ, AONOJHHUTENbHLIM IIH-
TaHWEM HX 32 CUET yTeUeK U3 KOMMYHHMKAUMi wjiu oOeuMy IpHYH-
HaMu BMecTe. B ropopax — 3to xapaKTePHBIHl NPOLECC KOHTA30HHL

B or/inune OT ecTeCTBEHHBIX I'DYHTOBbIX BOJ, DPeXHM KOTOPBIX
JOBOJIbHO YCTOHYHB H OOYCJIOBJieH KJAHMATHYECKOH 30HAJNbHOCTLIO,
MOJTONJIEH)E CBA3AHO C JEATENbHOCTHIO UeJOBEKA M HEpeAKO MOH-
YHHAETCS TEXHOJOTHYeCKHM HJIM (PYHKUHMOHAJbHBIM LHMKJIAM TOPOA-
cKoro xoasa#icrea. Ilpoliecc moATOnJieHus,, Kak NpaBuJio, ObICTPOTe-
YeH, ¥ MPAKTHYCCKH 34 HECKOJIbKO fAHell MOxKeT ObiTh 0OpaszoBana
o6lHpHAs 30HA MOATOMJIEHHS TOPOJACKHX CTPOEHHL.

WsBecTHH c/iyuaH, Korga pasBUTHe NOATOIJIEHHS] CONPOBOXKAA-
JIOCh YBeJHYEeHHEeM pHCKa NaBOAKOBOIO 3aTOMJeHHS IOPOACKOI Tep-
PUTOPHH, YTO HALVISIAHO INIPOSIBHJIOCL B dYepre /IMUTpoBa TaM, e
ero nepecekaer Kanaji WM. Mockeul. Bpesasico B noiimy $Sxpomml,
JIozKe KaHaJia crnoco6eTBOBAJNO CO3MAaHHI0 YCTONYMBOR 30HBI MOATOIN-
JieHHs1 ¢ pa30pocaHHBIMM IO cTapuiaM ouaraMu 3aboJiauHBaHHS.
PexxuM MeJiKHX peK, BOAOCOOpP KOTODHIX BKJIOUEH B TEPPHUTODHIO
COBpeMeHHON 3acTpoiiku ¢ acaibTHPOBAHHEM H YIJIOTHEHHEM
TPYHTOB MeXKJy CTPOEHHHMH, IIpeTepIlies Cepbe3Hble W3MeHEHHs.
[Tpex e Bcero, pesko YBEJMUMJHCh AMIVIMTYAA U CKOPOCTH IABOJX-
KOBOTO nMoabeMa ypoBHeH. IloATOMIeHNe IPAKTHUECKH CBEJIO K HYJIO
€MKOCTb 30HBI a3pallMy Kak NPOCTPAHCTBA, MPUHHMAIONIETO H3JIHIL-
KM [IOBEDXHOCTHHIX BOJ H paccpegorauyusaioniero Hx cOpoc (duiibT-
panur). B pesy/abrare BO3pOCJAO UYMCAO ClyyaeB 3aTONIJIGHHS Tep-
DUTODHMH ja)Ke B MeMKeHHBIH I€pPHOA IPH BBHINAJEHHH [aJieKO HE
KPHTHYCCKOTO (MO TNPEeKHHM MepKaM) KOJHYecTBa atrMoc(epHHIX
0CajKoB,

Hapany c noaromJjieHuem ropopos HabJI04aercs H OCylIeHHe
paHee 3a00JiodeHHHIX ydacTkoB. VHTeHCHBHOe mnorpebienue roOpo-
IOM MOJA3€MHBIX BOjJ IJiyOOKHX TOPH3OHTOB NPUBOAMT K HHBEPCUH
nx meperoka. Ha yyacrkax, riie HajeXHbfl Da3lelHTeJbHbIN BOLO-
VIOp ME€XJY 3KCIJIYaTHDPYEMBIMH TOPH3OHTAMH M BOJAMH HeTBep-
THYHOTO NOKPOBA OTCYTCTBYeT, IIp# cpaboTKe Hamopa NepBBIX U3
HHX NIPOHCXOAMT PA3rpy3Ka TPYHTOBHIX BOJA B HuXKeJieikauiHe rOpH-
30HTHI, 4TO OTpazxKaercsi Ha oOueli 06BONHEHHOCTH TOPOACKHX 3e-
MeJb B 3TOH 30He. B kauvectBe mpuMepa MoxHo npusectu Ilo-
JOJIbCK, TAe IpH o6leM CHUXKEHWH YpOBHeH IDYHTOBHIX BOJ Ha ydYa-
CTKaX DAa3sBHTHA JIHENPOBCKOK MODEHBl OTMeYeHB IIPOLECCH NOA-
TOTJIEHHS.

W eume onHa 0COGEHHOCTH MNOATOMJIEHHS TOPOACKHX TEPPHTO-
puii—C HMM IDAaKTHYeCKH BCerja CBA3aHbl XHMHYecKoe H Oakre-
pHalbHOe 3aTPSI3HEHHH, POCT TeMIlepaTyphl U arpecCHBHOCTH TPYH-
TOBHIX BOA. B mpepenax MockBbl JiokaabHOe (HO JOBOJILHO LIMPO-
KO DAa3BHTOE) NOATOIJIEHHe NPOUCXOAMT Ha (oHe 0OuIero CHHXKe-
11HSl ypPOBHEH IPYHTOBBLIX BOA.

o cux nop peub mwa 06 H3MeHEHHUAX pekHMa MOA3EMHBIX BOJ,
H YCJOBHE HX pacmpocrpanenus. He wmenbule, eciu He Oo0Jiblle,
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cTpajaer reoJiorMyeckKas cpPejfa NMPOMBIIJIEHHO Pa3BUTHIX TepPPHTO-
puli u ot 3arpasnHenua. CJOXKHble THpaBJAHYECKHe CBA3H MOBEPX-
HOCTHBIX M IOJ3€MHbIX BOJ, NIHHAMHYHOCTb BEPTHKAJbHbIX WM TOPH-
30HTA/IbHHIX MOTOKOB BELIECTB-3aTPA3HHTENe# cpelbl CO3AAIOT YC-
JIOBUS, NPH KOTOPBIX pa3fdelbHOe H3yueHHe 3aUPS3HEHUA TNOA3EM-
HBIX M TNOBEPXHOCTHBIX BOJA He paaeT xenaemoro sddexra. Toabko
TOPla, KOrAa NOA3eMHble W I[I0BEDXHOCTHble BOJAL paccMaTpHUBA-
IOTCAl KaK elHHas cucreMa — oObeKT 3arpA3HeHus, a texHochepa —
KaK HCTOUHHMK, TeHeDATOD 3arpsi3HSIONIUX BellecTB, MOXHO CTPOHTH
[IPOTHO3HblE MOJEJNH 3aTPA3HEHHUS Te0JOTHYECKOH CpelH.

Cymecrsyer GoJbluoe 4ucio 0000mIeHHBX B YHHQUIHPOBAHHBIX
TaGJun-IKal 3arpA3HsIONINX BellecTB, pa3paboTaHHBIX AJaf pas-
JMHYHBIX TPOH3BOACTB H TexHosorui. OHM NO3BOJASIIOT Ha CTaiHH
NPOEKTHPOBAHUA CTDOUTE]IbCTBA MNPOTHO3UPOBATH BelleCTBEHHbIH
cocTaB 3arpasHuresedl reoqoruueckoil cpeanr. Kapra ruaporeoxumu-
YecKoro pafioHupoBanus, cocTaBaeHHas B. M. J[yG6poBMHBEIM
(puc. 21; Tabn. 12), nokasplBaeT BCTPEYAEMOCTh PA3JHYHHIX THIOB
BOJ ¢ PA3HOH CTeneHbIO arpecCHBHOCTH B npelenax ocHoBHBIX [1TC
MocxkoBekoro permona. [lpocnexennas puddepennuanug THIOB
BOA H HMX CBf3p ¢ TeXHOC(EpOH CBUIAETENLCTBYIOT 00 HWHTEHCHBHOM
TeXHOTeHHOM O0oranjeHH4 TPYHTOBBIX BOJA XUMMUYECKUMHU 3JMeMeHTa-
MM, IPYM KOTOPOM THI BOX ONpefe/sieTcqd yXKe He NPHPOAHLIMH ycJo-
BHAMH, a CTPYKTYpPO# TeXHOC(hephl M YHCTOTOH NMPOUIBOACTBA.

O 3arpasHenMu rpyHTOBBIX BoJ B Mockse ¥ MockoBeko# o6Jac-
tr eme B 1905 r. mucan C. C. OpaoB; nospHee NOoABHIMCH PabOTH
®. B. Komsosa, IT. I1. Knumenrtosa, ®. ®. Jlantesa, ®. M. Boue-
Bepa, B. M. Ilpocenkosa ¥ xp. Bo MHOrMX M3 HHX OTMeyajocb, YTO
3HauYUTeNbHBle MIOUAAH MOCKOBCKOM 06/1aCTH NMOABEpPKEHB! 3aTPA3-
HEHHMIO a30TCOAePKAIUMA KOMIIOHEHTAMH.

HccnepoBanusa, nayateie 8 1974 r. na teppuropuu MockBh, 006-
HapyKHJIH B TPYHTOBBIX BOAAax NOBHIUIEHHble KOHIEHTPALHUA MeTal-
JIOB, AHHOHOB CHJbHBIX U CJa0bIX KHCJIOT, a TaKike 3HAYUTE/bHBIE
kone6anust pH. ITogo6Guble curyanun HaOAIOAAIOTCA U B APYTHX TO-
popax oGnactu: Opexoso-3yeBo, Konomue, Bockpecencke, Kynas-
ne, Crynune, Hapo-®omuncke, Moxalicke u ap. MuHepaausanug
FPYHTOBBIX BOJA B uepTe MOCKBH! M JADYTHX TODOAOB MOKeET Pa3JH-
YyaThCcd B COTHHM pa3. B rpyHTOBHIX Bofax MoOCKOBckoft o6aactyu npu
onmpoOOBAHNH OOHAPYXEHB! MHOTOYHC/]EHHBIE TOUKH C-NOBHILIIEH-
HbIME KOHIIEHTPALHAME DA3JHUYHBIX KOMIIOHEHTOB.

Jlas ropoAcKux TepPPHUTOPHi XapaKTepHa uYpe3BhIYAHHAA «MECT-
pora» 3arps3leHHs, KOrla Ha CpPaBHHTENbHO HeGOJbIIOM ydYacTkKe
MOXHO BCTDETHTb BOAB! DasHbXx THMOB. [Ipuuem sta «mecrpoTax
OpocaeXXKUBaeTCd ¥ Mo IUIOINAAM M [0 pa3pe3y KoHTasouw. Tak, B
OJHOM W3 NMPOMBIULIEHHHIX pPafioHOB MOCKBB! HA PACCTOSIHUM BCEro
100 M nmpu onpoGoBanuu GaTtapeil UTJIOGHUILTPOBLIX YCTAHOBOK Obi-
10 obHapyzxeHo okoJo 10 THMOB BOA, cpeid KOTOPHIX NMPUCYTCTBO-
BaJH U Cynb(arHo-XJIOPHIAHbBIE, ¥ HUTPATHO-cyAbparuble. [Tpu 3TOM
MHUHepaJ/JH3aLusa U3Mensgach ckaukoobpasno. ITo rasosomy cocTaBy
BOJbI U3MEHSJIUCH OT KHMCJIOPOIHBIX A0 CepoBOAOPOAHLIX. B pafione
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Ta6nuua 12

Xo38HCTBEHHOE OCBOEHHE H DA3JIHUHA COCTARa IPYHTOBHIX BOA
MockoBCKOro perHona

g; Bc‘rpeqaeMo(:Tb BOA pa3adyHOro THma, %
g2 & e
8% | 9583 | ¢ 0 s | 21 .8
ok pac- iy 52 | SSHE| £ |85, | B2 | ef | &%
8 | §5=% g €03 | &3¢ | &3 AL
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==t £ 2 e Eg S =& 28] I R=g=
£8 | BzEg . £z | Ogg | S22 | ZE2
IpombllLIeHHOR 3.5 20 10 30 20 15 5
2
}‘o)poncxoe (3) 2.8 42 2 30 8 13 5
CeNbCKOX035iCT-
BEHHOE.
nawHs (4) 0.6 30 2 25 3 33 7
ayra (5) 0,5 70 — 20 — 8 2
JlecoxoasiiicTseH- 0.4 80 — 20 — — —
Hoe (B)

Bubupesa Ha ceBepHoit OKpamHe Mocksel (mosuHa UepMsIHKH) de-
TBHIpE POJHHKA HAa IIOMAAM | KM? HMeIOT yeThipe pasfiHuHLIX THIA
BoJ. CxoaHas KapTHHa HHOTAAa Hab/ao0aanach W NP ONpoOOBaHUH
B ceJbcko#l MectHoctH. Tak, B A. Honuro (Memepckas nusmeH-
HOcTh) Ha miomaau 0,2 kM2 onpo6eBaHHIO GHUIO MOABEPTHYTO BO-
ceMp KoJsoaueB. Hapsapy ¢ ruapokapGoHaTHO-X/MODHAHBIMH BOAMH
OblIH  OTMedeHBbl Cyab(AaTHO-XJOPHAHBIE, XJOPHAHO-CyJb(aTHbIe,
cyJbd aTHO-HUTPATHEIE, XJIOPHAHO- H HUTPATHO-THAPOKApOOHATHBIE.

['opona IloaMockoBba Bce ellle He OCBOGOAMIHCHL OT CTOKOB, KO-
TOpble HecyT He(dTeNnpOAYKTHI, COeJHHEHHs CBHHLA, XPOMAa, HHKEJ,
MeiH, KHCJIOTH H MOBEPXHOCTHO-aKTHBHble BellecTBa. 3arpsasHeHue
MOYB BOKPYT TOPOAOB CBA3AHO B OCHOBHOM C BeTPONEDPEHOCOM 3a-
rpasuatominx seutects. [To cBegennam 0. E. Caera, Y. JI bopu-
cenko, M. B. Tanunkolt u Ap., ycTOluMBhie apeannl 3arpsg3HeHHs
(HKCHPYIOTCS HA pAacCTOAHHH 2—3 KM OT NPOMBILLJIEHHHX Npel-
npusituii. Ilpu 3TOM fpaibHOCTE PAcCeHBAHHS PAa3NUYHBLIX 3JeMeH-
TOB (CBHHel, THTaH, MapraHenm @ Ap.) 3aMeTHO pas3jHyajiach.

B ropojax akTHBH3HDPYIOTCA H IeOMHKPOGHOJOTHYECKHE Mpolec-
Chi, BJIEKyLIHe 33 COOOH KODPO3HI0O MeTaJJOB, IleMeHTa H [axe
naactmace Kopposus MeTannoB MOXKeT ObITh CBfi3aHa ¢ Oayxaa-
IOIMMHY TOKAMH, KOTOpble BBI3LIBAIOT OCMOTHYECKHE SBJEHHUS H
snexrpodopes, B pesyibTaTe yero MOXKHO HAOJMIOAATHL Mepepacnpe-
JefeHHe BJidrH H coJieli B TPYHTaxX, YTO OTPa)KaeTcd Ha CBOHCTBAx
nocaeanux. Cefiuac orMedaercs HeKOTODOe CHHMKEHHE BDPEIHBIX BbI-
6pocoB B- arMocdepy: B ropogax IfoamockoBbs 3a 1982—1985 rr.
onH cHusnaIuch ¢ 715 1o 685 tric. T.

B HempoMBILJIEHHOH 30HE TOPOJOB 3arps3HeHHe HOCHT OCTPOB-
HOK xapakrep. Munepamusanus TpYHTOBBHIX BOX 3lech KoJelbJjercs
or 0,2 no 3 r/n (Moma 2,8 r/n). Ilpeobnapator ruaporapOOHATHO-
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A U s e THHE

Puc 21 Kapra ru/poreoxuMuyeckoro pafoHHPOBaHHS TPYHTOBHIX BOJ MockoB-
ckoro pernoHa (no B M [y6posuny, 1986).

Feoxuvuueckne pafioHn [ — ¢ npeoGiaJaHueM TPYHTOB C BLICOKMM COLEPhaHHEM OpFrauu
4ecKOro BeulectBa [/ — ¢ npeo6GiajaHHeM CPYHTOB ¢ HH3KHM CcOJepXKaHHEM OpraHHYecKoro
BeulecTBa | — rpagHua MexJy pafiOHaMH, 2 — NPOMBIUJIEHHAS 30HA, 3 —ropoja 4 — ceasb
cKOXO3fditcTBeHHble noadA, § — Jayra, 6 — aeca

XJOPHIHBIE, pexe THAPOKApOOHATHO-CcyibghaTHEle H THAPOKAPOOHAT-
HO-HHTpaTHble BOABI ArpecCHMBHOCTh K KapbonaTtaM, OeTOHY ¥ apMa-
TYpPHOU CTaJH 3HAYHTENBHO HHXKe Ha TeDPHTODHUH CENbCKHX KHIBIX
MAaCCHBOB H MNOJCOOGHBIX XO3AHCTB TPYHTOBble BOAbl HMEIOT THADO-
KapOOHATHO-XJIOPHAHBI M THAPOKapOOHATHO-HHTDATHHI COCTAaB.
Hapsigy ¢ T#dMH BOJaMH Da3BHTH TAaKXe THAPOKApOOHATHO-CYJb-
tdaTHele Bo BCex 3THX BOAAX NPHCYTCTBYIOT a30TCOJepXKalllHe Be-
HiecTBa W AAOXMMHKATHI, TakHe KakK Kapbodoc H rexkcaxJopiukiIo-
rekcan Mecramu oTMeudaercsd cjaabas arpecCHBHOCTL BOJ IO OTHO-
weHHlo K kapboHaraM, OeTOHY u apMmaTypHO# cranm

Ha yuwactkax nyroB u cenuthl (AepeBeHb) BOABI ruapokapbo-
HATHO-XJIODHJHBIE CO 3HAUNTEJbHO MeHblIel MHHepasnaanue#d He-
PeAKO oTMeuaercss NOBHIHNEHHOe COAep:KaHHe AMMOHHS, HHTDHTOB,
HUTPATOB, CyabdaToB U XJopa Boab, GHABTPYIOIIHECT C CENbCKO-
XO3HCTBEHHBIX NOJel, HeCYT Takyke COeJHHEHHS HUOOHS, CKAHAMA,
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LUPKOHHS H Mapradia. Milorma B HHX BCTpeyawoTCd PTYTh, LHHK,
Menb u cBuHen. Asor, ¢ocdop, KpeMmHuil, KaJAbHUB, MAarHuil ¥ Ka-
JIMH, TPUCYTCTBYWOUHE B BOAAX, MOCTYMAOUUX C CEAbCKOXO3SHCT-
BEHHbIX MOJell, NPOHUKAIOT U B TPYHTOBble BoABl. BulHoC docdopa ¢
nojeil Ha cesepe o6sacTu paseH npuMepHo 450 r/ra. C necHBIX yua-
CTKOB ero nocTylJeHHe MeHblle npuMepHo B 10 pas, a ¢ Gosor —
B 100 pas. D10 BemeT K yBenuueHut cojepxkanua docdopa u aso-
Ta B BOJOeMAax, Kyna HIET CTOK, K BCObIIIKe eBTPOOUKAUUH H IO-
IBJAEHUI0 HOBHIX 60407 IlpOHUKHOBEHHWe 3THX BEIECTB B MOJ3€M-
Hble BOIbl BbI3bIBAeT yBCJMUUCHHE COAECpPXKAHUA B HHUX opraﬁmecxoﬁ
cocrapaswuein Takoe opraHWueckoe sarpsi3HeHHe BeleT K H3Me-
HEHHIO COCTaBa U BOLONPOHUIAEMOCTH MOPOL.

Bouusn XHBOTHOBONUeCKHX (epM MOJA3eMHble BONBI 3arpA3Hi-
10TCl HUTpaTtamy, o0pasyiolUMUCH] B pesyJbrare OaKTepHaNbHOIO
OKHCJIeHUs] aMM@aka. MalliHHO-TPAaKTOpPHble X035HCTBA COBX030B U
KOJIX030B HEpelKO 3arpsi3HsiiOT Cpely CTOYHBIMH BOJLAMH, COLepKa-
IH¥MH Takue BpedHble 3JMeMeHTh KaK UHPKOHWEH, Gop, moaubie,
HHKeqab, cepebpo, BoMbLMPaM, Melb, OJ0OBO, CBHHEI| U IHHK.

OnHuM H3 r1aBHBIX MCTOUHWHKOB 34arpsi3HEHUs SIBAIOTCSl CBANKH
U caHuTapHelc 30HB. M 1e/10 He TONBKO B HX TOKCHKOJOTHYECKOH
OMAacCHOCTH, a TMpexJe BCero BO BCe MIMPAMUXCH OCCKOHTPOABbHBIX,
TaK HAa3blBAEMbIX «CTUXUUHBIX®, 3aMYCOPUBAHUY TEPPUTOPUH U COPO-
cax cronoB. CkaanupoBaHniie ObITOBHIX, 4 HEPEIKO W NPOMBIIIIEHHbIX
orxonoB B MOCKOBCKOlI 06/MacTH B 3HAUHTENbHOH Mepe BbIUIIO H3-
ol KOHTpoas, Paccpenorouennoe, noapepxeHHOe CTHXHAHBIM INPO-
neccaMm o0pa3oBaHue CBAJOK HECET 3HAUHTENBbHO OOMbIIYI0 yrpo3y
NPUPOILHOU YHCTOTE MNOA3EMHBIX cdep, UeM MNOTOK 3arpsa3HAoLlnX
BEILECTB KPYMHBIX NPOU3BONCTB, TaK Kak 3QDEKTHBHOH nmpoduaak-
THKEe HEraTHBHLIX MPOLECCOB MpPELHIECTBYIOT MPOTHO3 U KOHTPOJb,
KOTOpbIe B JAHHOM C/Ay4ae TPYILHO OCyUIeCTBUTh HMEHHO U3-3a «CTH-
XHHHOCTH», HEMpeNcKasyeMocTn oOpas3oBaHUsl TAKUX CBAJOK.

Caafiku gBASiOTCH, MoXKanyh, naubonee aKTUBHBIMH (M3 pacuera
KOJIHYeCTBa NPONYHHPYEMBIX 3arpfAsHUTENeH ¢ eNHHUIbl MIONIALN)
HCTOUHUKAMH 3arps3HeHys TreoJNIOTHYeCKOR cpelnl U B UYAaCTHOCTH
MO3eMHbIX BOL. [IpsiMyio yrposy CTpOUTEJNbHBIM OO0BEeKTaMm HeCyT
crapsle, 3acbllaHHble u 3a0biThie oTXoAn. Jledopmanum coopyxKe-
HHM 13-332 HepaBHOMepHBIX 0CAamoK (yHLaMeHTa W rasudukanus
MOIBAJIOB — OCHOBHEIE POLECCE], CBI3aHHble ¢ STHMH csajkamu. Co-
JeprKaHue XHMHYECKHX 3JeMeHTOB BOKPYF FOPOJACKHX CBaJOK B 5—
10 pa3 npeBbimiawoT QoOHOBble 3HAueHHs. [louBbl BOJH3M HHX 3a-
Tpsi3HeHbl s/MeMeHTaMu 18—23 BHAOB, M JAa)e B KOMNOCTAaX U3 Gbl-
TOBHIX OTXOLOB (PUKCHPYeTCs MOBOJBHO BBICOKOE CONEepiKaHHe Mar-
HWs, CBHHUA, cepebpa, BHCMYTAa, KaAMMA, [HHKA H MEIH.

PalioHbl C BBHICOKHM COf€pXKAaHWEeM OpraHMYecKHX BeIeCTB B
IPYHTOBLIX BOJAX TNPEHMYUIECTBEHHO TATOTEIOT K 3a00M0UEeHHbIM,
CeJbCKO- H JICCOXO3AHCTBEHHBIM TEPPUTOPHSIM perHoHa. Xapakrtep
3arpsA3HeHys NOA3eMHLIX BOJA 3aBHCUT OT BUNA XO3IHCTBEHHOH mes-
TEJbHOCTH uYe/oBeKa. B nenoM na ypOaHH3MPOBAHHBIX W NMPOMBILI-
JEHHO OCBOEHHBIX TEPPUTOPHUSIX IPYHTOBbIE BONBI CONEPKAT XKejeso,
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MapraHel, XpoM, CBHHEI, MeJb, IHHK, KOOaabT, a TaKXKe AHHOHHI
CUIbHBIX U CJa0BIX KHCAOT (CyJdbdarsl, XAOPUAB, HUTPATHl W THA-
poxapOoHaTH), caensl HePTenpoAyKToB U (eronos. [Ipu 3ToM cujb-
HO uaMeHqiorca pH u Munepanusanus son. Bogpacraer u arpeccus-
HOCTb MX K KapOoHaTaM, OTOHY W apMaTypHOH CTa/u.

BOau3u cBanokK u MecT ¢OPOCAa CTOUHBLIX BOJA TPYHTOBbIE BOABI
MOMHMO MPOYMX 3J€MEHTOB COAGPKAT aMMHUAK, YIVIEKUCAOTY U APY-
rue merabonutel. Ocolyio ONMACHOCTb A 3/0POBbS JIOAEH TNpef-
cTapasger OaKTepHalbHOE 3arpsg3HEeHHe 3THX BOA.

B pafionax po0sluu (pocHOpUTOB B IPYHTOBLIX BOAAX MPHCYTCT-
BVIOT NPOAVKTHI BBILeNAUWBaHUA (POCPOTUNCAa W TMHUPUTHLIX Orap-
KOB, COACPXKALIKXCA B OTBa/fax. B cayuadx neperoka TakuX CHABLHO
3arpA3HeHHbLX BOA B ray0okue cjou KapGoHa HaGJOAANOCHL J0-
KaJbHOe YBeJAHUeHHE MUHEpAJU3aluuyu BOJA 3TOr0 ropusoHTa 1o 2 r/m.
BooOuie Ha ywuacTkax, rae rOpCKue INVIHHEBL, 3aluuiawliue rayboxue
BOJGHOCHBIE TOPH3OHTHI, OTCYTCTBYIOT WIH CILIOMIHOCTL UX Hapylie-
na, uabexaro 3arps3HeHus INpPHW NEpeTOKe TPHIOBEPXHOCTHBIX BOA
OoueHb TPYAHO. YXyAlleHHe KauecTBa apTe3HMaHCKUX BOA B paloHe
cradnuu Kymasna, a takike lllenkosa, MpITHi ¥ B APYTHX MECTax
HOJIMOCKOBbH, KaK IpPaBUI0O, CBA3LIBAJOCHL € ACATECAbLHOCTHIO KOH-
KDPETHOTO TPOMBILIIEHHOTO OGBEKTd, HO TNPU 3TOM AaJeKO He Bcer-
a2 VYUTHIBAIK 00A3aTefNbHblidl (aKT HapyleHHs CIVIOWHOCTH TJIMH
I0pCKOro BOAOYTOpA.

Bmecre ¢ TeM caHuTapHOE COCTOSHHE MHOTHX OTKDPBITHIX BOAO-
€MOB U pek 3a nocnepnue [0—15 jget 3aMeTHO yAYUIIUIOCh. 34 ro-
abl XI narunerku c6poc HeOUMILEHHB X CTOUHBIX Boa B [loagMOCKOBbe
YMeHbIIUACH, a 000pOTHOR BOAOCHAOKEHHE YBEJUUUIOCH NIPpH obliem
COKDALUeHUHU NOTpel/IeHUS MUTHEBOH BOALI HA TeXHUUECKHE HYXKIH.
Toabko B MockBe Ha nyTu HedTecoaep:Kaukx CTOKOB paboTawmT
1500 OuMCTHHX COOpYKeHHH. 3HAUNTENbHO VYJAYYLINIOCH KauecTBO
peunbix BoA. M3secren cayuait npumepno 20-JeTHell 1aBHOCTH, KO-
rna B pafioHe TywinHa noaoXrau HeGOMbIIYIO NMPOTEKAOLWIYIO 31eCh
peuywiky, KoTopad ropena Tpu AHA. Temepb Takoi ciyuad HeBO3-
MOKeH. Boibl peK u pyubeB CTaMu UHIIe, YTO HE MOXKET He cKa3aTb-
Cf Ha YJAYYLICHUM KauecTBA MOA3EMHLIX BOJA, B TOM uucie rayso-
KHX BOJOHOCHBIX FOPH3OHTOB,

HimeHeHus reofuHamMuyeckoil 006cTaHOBKH

DK30reHHble re0JOTHYECKHe IPOUECChl BO MHOrOM 34BUCAT OT
THAPOTeOJOTHYUECKHX ycaoBui., Tak, crabuimsanns oOno/iasHei Ha
JIeHUHCKHX ropax HEPEeAKO CBS3LIBAGTCA € YMEHbIIEHWEM BJaXKHO-
cTd ne)OPMHUPYEMbIX IVIKH BCAEACTBHE CHIKEOHHA Mbe30METPHUCCKUX
ypoBHEH apTe3suaHCKUuX BOj KapOoOHa W B KOHEUHOM CueTe OTpPbIBA
5THX BOJ OT BEPXHEro BOJOYNOPa W AErWApaTali¥ BepXHHX CJIOEB
BOJOBMEINlAOIIEr0 FOPU3OHTA. 3aMejJ/ieHue pocTa OBparos Ha o0-
UIKPHOK TEPPUTOpUM 3a nochennue 20—25 jer, BO3MOKHO, 00DbAC-
HAETCHA YBCIHUCHUEM MOIIHOCTH 30HBI d3panuu BCJAEACTBUC NCpETEe-
Kanug TPYHTOBLIX BOJI B HHXXHHWEC T'OPHU3OHTHI. TloBbillieHHE €MKOCTH
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3TOJ 30HBI COCOGCTBOBAJO YBEeJHUEHHI0 UHDUAbTpauun atrmocdep-
HBIX BOJ C COOTBETCTBYIOLUMM YMEHbIIEHHEM CTOKa 10 OBparam.

Habnionaemple B 0Bparax CTyNeHH TakiKe MOTYT CBHAETE/bCTBO-
BaTb O CKAYKOOODA3HOM CHHXKEHHH yDOBHeH TPYHTOBBIX BOJ, pas3-
rPYKaMIIHXCS 10 TaNbBEraM 3THX OBPAros.

CoBpeMeHHble H3MeHEHHA 3IK30JMHAMHUYECKOH OOGCTAHOBKH IOA-
pasnaensiorTes Ha ABe Tpynne: 1) perHoHaJjbHble, BbI3BAHHBIE Peruo-
HaJbHBIMH H TJ00aJbHBIMH H3MEHeHHSIMH KJHMATAa, PeUHOro CTOKa
¥ pexHMa MON3EMHBIX BOA; 2) /MOKaJbHblE, BHI3BAHHBIE KOHKPETHBI-
MH HHXXEHePHO-XO37HCTBeHHBIMH OO0BbekraMu. Macmitabsl Takux
00beKTOB pasJjHYHBL OT ropofia a0 OeH30KOJOHKH. [J1aBHOe, 4TO:
Tako# 0OBbeKT ¥ BMeIlaiolllas erc cpefa YK/IAAbIBAIOTCH B paMKH
NPHPOJHO-TEXHOTCHHOH CHCTeMBl ¢ 0oJee HWIW MeHee YeTKHMH IpoO-
CTPAHCTBEHHBIMU TPAHHIAMMU.

PerunonaJipHple H3MEHEHMSI eCTeCTBEHHBIX TEOJOTMUCCKHX IIpO-
11€CCOB® IOBOJIHO TPYAHO BBHILEAHTb B yicTOM BHae. OHH Hakaanbl-
BAOTCH B BHJe (POHA HA CAOKHYIO COBOKYMHOCTh 3K30TE€HHBIX MpPO-
I1eCCOB, O YeM HeOOXOAMMO MOMHHTh, BBIAENSA eCTeCTBeHHble NpOo-
necchl B CCTECTBEHHBIX ycJOBHAX. BO MHOrOM Takne H3MeHEGHHH He
BBIXONSIT 32 DPAMKH NPENNOJOXKeHHH, TaK KaK H O CAMUX KIMMATH-
YeCKHX H3MeHeHHsX MOCAeAHuX JeT uayt cnopsl. Ho nmeworcs dak-
Tbl PErHOHANBHOrO H3MEHEHHs1 0OBOAHEHHOCTH TeppuTOopHH. Tak, 3a
nocnennve 25—30 jeT 3aMeTHO CHH3MJIACH BORHOCTL peK, 3a HC-
KJIIOUCHHEM HCKYCCTBEHHO MONOJHSIEMbIX, YTO He MOIJO He OTpa-
3HTbCSI HA DYCJAOBHIX fIpolieccaXx U eBTpPO(HRAUHH. PernonanbHoe
npeoGpasosanye TMOYB U PACTUTENBHOCTH CKA3LIBACTCA HA YCJOBHAX
3200/1a4NBAHUS U 3PO3UH 3eMenb [10AMOCKOBbS, a MOBCEMECTHOE
HCIO/b30BAHKWE XUMHUUECKHX YAOOPEeHHH, CMbIB OTXOJOB H HAaBO3d
¢ TEPPUTOPHH BBHI3BIBAIOT BCIBILIKA eBTPOPHKANKM HA peKax H O3e-
pax. Takas akTHBHOCTbL 3aPaCTaHHs BOAOEMOB OoTMedasach B Me-
mepe, B 4acTHOCTH Ha ApeBHHX o3epax Mcmxpa, Koranno, Cssroe
u no pexam Iloasi, Byxka, Konana, Cynorza u TI'ych. 3apacranue
03ep W peK UYpeBaTO NOATONJEHHEeM MNPHOPEXHLIX TePPHTOPHH B
CBfI3W C COKpaleHHIMH 00DbeMOB BOAHBIX IIOTOKOB, 03ep-BONOIPH-
eMHHKOB ¥ MCHapureJed.

JloxanpHble M3MEHEHUs 3HAUMTENBHO spue, W AJs KaKIOro HH-
JKEHePHOTO K XO3SIHCTBEHHOrO 0GbeKTa OHH HMeEIOT CBOH 0COOEHHO~
ctH. B KadecTBe nmpuMepa paccMOTpUM KpymHble OOBEKTH, KamkAblik
U3 KOTOPBIX JIETKO MOXeT OBITh pasfe/eH Ha 3JMEMEHTAaPHble CO-
CTaB/AIOUIKE.

JlecoxossiicTBenHble 3eM/IH CMEHHJHM ecTecTBeHHble Jeca Ilon-
MOCKOBbA. Jlaxe 3aMOBEJHHKA W 3aKa3HHKH HCIBITHIBAIOT BAHSHUE
pernoHa/MbHbIX HW3MEHEHHH M ONOCpeJCTBOBAHHOE BO3LEHCTBHE CO-
cepanx I1TC. Ha aspodorocHnMKax XOpPOIIO BBIAEASIOTCS CJe/bt
HCKYCCTBEHHBIX JECHBIX HacaxJeHHi pa)e TaM, e Ha MeCTHOCTH
OHHU BBITSIAST, KAK eCTeCTBEeHHble JeCHble Maccusel. loporu, Tpo-
IBl, TaKCallOHHbIe TPOCEKH K BHIPYOKW AABHO CTAMH TNPHBBIYHLIM
5JIEMEHTOM .IeCHbIX JaHAadTOoB.
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CenbckoxossiictBenbie [1TC B CHAY HCTOPHUECKH CJIOKHBLUIHXCS
00CTOATENbCTE OTJHYAIOTCS CHJIbHEHIUNMH W HeoOpaTHMBIMH H3Me-
HEHHSIMH NPHPOAHON cocTasasiouiel.

CeeneHne JecOB W pacmallka De3KO aKTHBH3HPYIOT NPOLECCH
5pPO3HH TaM, I'le yK/IOH NOBEpXHOCTH Oosblie 3°. OmnpeneneHHyo
pOAbL NMpH 3TOM HIPalOT CHUXKEHHe CBA3HOCTH NMOPOA W IPYHTOBBIX
arperatos, B KOTODHIX yMEHbIIAETCs KOJNHUECTBO CBS3yiOuied opra-
HHYECKOH cocTaB/fioOllel, H 3aMeTHOoe (B 2—3 pasa) yBenHueHue
JOJ1Y TIOBEPXHOCTHOrO CTOKa B 00mieM OaJjaHce CTOKOBBHIX BOL.

Ha naxoTHuX 3eMJsiX NOLMOCKOBHHX PaBHHH 3aMeTHO mpeol-
JajlaHHe 3pO3HOHHBIX GOPM MeJKOro 3ajoKeHus — 6oposn. B ka-
KOH-TO Mepe 3T0 oObsAcHAeTcs OOLMM YBeJHUEeHHeM [yOHH Ce30H-
HOrO NMpOMEp3aHHsi, YTO 0COOEHHO XapaKTepHO IS CYIVIMHKOB: CHer
1a OTKPBITHIX MecTax CXOAHT GnlcTpee, UeM yCNEBAIOT OTTAAThH TPYH-
Thl, B CTOK BOJLI B MEpHoJ HanboJee aKTHBHOFO pa3MbiBa NPOHCXO-
AT TI0 KpoBJe Mepajirix MopoA. Hecmorps Ha 370, 3a0BpaxkeH-
HOCTb TAXOTHHX 3eMedb B 1enoM OoJblle, YeM 3eMelb C TeMH Xe
re0/10rO-THAPOTEONOTHUECKHMH YCAOBHAMH, HO MOKPHTHX JeCHOH
pacTHTeNbHOCTHI0. B pailonax ¢ pacusleHeHHuIM pefabedom 3a0Bpa-
JKEHHOCTh NAalWHKH 00Jblle, yem 340BPayKEHHOCTh JecOoB Ha 26—
29 % (Ilpnoxckas HH3MeHHOCTh, KauHcko-JIMHTpPOBcKas rpsna),
a Ha MJAOCKHX 3a00J0YEHHBIX TEPPUTOPHAX pa3HHUIA COCTABJSET
7—16 % (Mewepa, BepxueBoakcKkas HH3MEHHOCTh).

Poct oBparoB u 3p03usl MaxOTHHX YFOLHH COUETANTCH ¢ NMAaXO0T-
HOIl HHBeJHPOBKOH MeJKHX HepOBHOCTell peabeda, uTto ocobeHHO
HaIVIAHO NPOSIB/AsSETCS NMpH CpaBHEHHH yuaCTKOB MAXOTHHIX YrOAui
¢ pasauukem B cpokax ocBoeHusi B 50—70 ser (B Ilogmockosbe co-
XPaHHJNCh TAaxXOTHBIE YTOABS, BO3PACT KOTOPHIX TpeBhIlIaer
200 net). Ilo Hawnm HaOMONEHASAM, CyXHe KapCTOBbLIE BOPOHKH 0K+
Horo IlogmockoBbs rayOunolt 00 2 M u nuamerpom 15—20 m mos-
HOCTBIO 34TMaxHBaJdUChL W CIVIAXKHBAJHCh B pefibede 3a 15—18 ner.

Ilporpes maumiHp CTHMYyAHpYeT BHICHIXanHe Hery0oKux 00JI0T,
H HEPEJKO TOABKO «IPOCBEUHBAIOIIKEy Ha a3pO(OTOCHHMKAX yuact-
KM CE30HHOTO NepeyBaayKHeHHs HATOMHHAIT O HHX.

Oco6oro pa3rosopa 3acCAyKHBalOT H3MEHEHHS COCTaBa IOYB,
IPYHTOB H IPYHTOBHIX BOJ CeJIbCKOXO3SHCTBEHHBIX 3eMenb, 0co0eH-
Ho BOJH3H XHBOTHOBOLUECKHX KOMILIEKCOB, Ha MEJHOPHPYEMBIX u
HHTEHCHBHO ya00psieMbIX 3eMsX.

Bhiie MBI TOBOPHIH O Mpoueccax, BO3HHKAMIIMX TPH pacraul-
Ke 3emeab. Ho pocT miomaneil MaxoTHHIX 3eMmenas B IloaMockosbe
npakTHyecKH mpexpaTuacs. Kpome TOro, n Ha NaxoTHHIX 3eMJsX,
Hauntas ¢ 1930-x rr., 3aMeTHO ycuanaacs, 6oppba ¢ OBpPaXKHOH 3PO-
3uel, UTO MPHBEAO K COKPAIlGHHWI0 uKcaa pacTyuwux osparos. On-
HaKoO pacnamika TOHM, TMpPHHABIIAs MAaCCOBHH XapaxTep B
1960-x rr., BHOBb INIPHBEIAa K AaKTHBU3AUHH OBPaXKHOH 3PO3UH IO
6opTaM M Teppacam PeuHBIX JNOJIHH.

I'uaporexHHyecKHe CHCTEeMB (KaHa/dbl, BOLOXpaHWIMINA) H 3a-
peryJHpOBaHHbe YU4CTKH DEK [NaBHO CTAMH NPHUBBIYHBIM 3J€MEHTOM
aanqwadra TMogmockosssl. IlpakTHueckn Bes peuHas cerb Mockos-
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CKOTO perHoHa BIIOJIHE MOMET PacCMaTpUBAThCH KaK CJAOKHAs THI-
poTexHuueckas (BOOOXO3siicTBeHHAR) ToJaucucTeMa. Ee wuckycer-
BeHHble 3/JeMeHTH (PYHKUHOHAIbHO CBA3aHBl ¢ PEKAMHU, PEXKUM KO-
TOPHIX HM3MEHEH MHOTOYHC/ACHHLIMK TJIOTHHAMH, a pycja Hepeaxo
cnipaMaensl B o6BajsoBaubl. BomoorGop, cOpoc MONHBHBIX W TEXHH-
YeCKHX BOJ, BbICbIXdHHWe nUTamomux 60J0T, WHBEPCUST INUTAHHUS U
pasrpy3ku BOJ MOA3E€MHbIX IOPH3OHTOB 34METHO BJAMSAIOT Ha BOM-
HOCTh peK perHoHa.

JBa kpymuelx Kauajna nepecexarT semau [TOAMOCKOBLA cesep-
Hee croqunbl. Crapmi, nocrpoentslii B XI1X B. xaHaa, coequHABIIHNA
Mocksy ¢ Boaroii, 3a6pouied, a mutasliee ero BOIOXPaHUINLIE —
CeHeXCKOe 03ep0 — PEKOHCTPYHPOBAHO U CJAYXKHT peKpeanroHHbBIM
neasiM B uepre CosHeuHoropcka. Bognocth p. Cectphl kKak uacTH
CTaporo KaHaja CW/IbHO CHH3WJIach, W ceHuac yxe TpyaHo cebe
MpeACTaBUTb, YTO KOTAA-TO MO HeH XOIOW/IW HOBOJILHO KPYIIHbE Ipy-
30BbI¢ OapkH.

Hepcrylomuin 128-KHa0MeTpPOBbLIH KaHAT — 3TO MHOTOIEJ/EB0E,
yAauHo BMHCAHHOe B €CTECTBEHHHH JaHAWadT CoOpyKeHHe, HC-
noJIb3yeMoe A5 AOTOJTHUTEIbHOrO BOL0OOECNeUeH sT perioHa, Hep-
rocHa0XeHus, peKpeaunuu W cypoxoncrsa. Kauan mposoxeH B uc-
KYCCTBEHHO yriyOJeHHOM WJIU NMPHIOAHATOM JOXKe CO CIVIaHHUPOBAH-
HbIMH, 00CcaXKeHHbIMU KYCTAPHHKAMH W NePeBbAMU CKJAOHaMu. Mec-
TaMH, kaK Hampumep Ha yuacTKe ceBepHee IMUTPOBa, JoXe KaHa-
Ja HapyuIuJao pPeXHm Croka OOJOTHHIX BOA, YTO MPOABHJIOCH B pac-
TeKaHuu OOJOT C ONHON CTOPOHBI HUTKH KaHa/la W UX BHICHIXAHUHU
¢ Apyrot.

Bepera kaHana crpafalT OT MeXaHWYECKOro HapyLIeHHA KJaal-
KY OTAbIXAIOUUMHU WM TNPUUAJUBAIOMUMH CYNAMH, NMocC/ae uero ab-
pasus NpojoJXKaer mpouecc paspyuwedns. Ormeuarorca aGpasHoH-
Hble HUIIM AauHo# no 5 M. Toabko Ha yuactke 3a Mkwei na Gepe-
rax KaHa/Ja BCTPeualoTCd Mo TpH-ueTbipe aOpa3voHHble HHUIIK HA
1 kM.

PapHuHHbIE BOAOXpAHWIHWILA OKPYXeHbl I[IHPOKMMU 30HAMHU
MOATIOpa TPYHTOBBIX BOJ M MNojromseHus. Bepera sopoxpaHuiauid
NpPOXOAAT uepe3 CTaauio (OpMUPOBAHUA B HOBbBIX, HCKYCCTBEHHO
CO3/1aHHBIX YCJOBHUAX.

B mepBble rofin 3KCMIyaTandud BOAOXPAHWIMLIA NPOLECCHl pas-
pyurenus Oeperos HauOojee akTuBHH. Ho akTuBHa u OuoreHsHas
aKKyMyJagU¥sa — MPoLecc B0 MHOTOM aJbTePHATHBHbLIA Oeperopas-
pywennio. Bricokag NPOXYKTHBHOCTL (UTONJIAHKTOHA (AHATOMO-
Bble, 3eseHble, XJIOPOKOKKOBbIE W BOJIbBOKCOBBIE BOJOPOC/M), Macca
kotoporo KoJebJerca or 3 no 5 r/m® (Moxaiickoe BOLOXpaHUAHUILE,
1970 r.), o6ycaoBauBaer B NepBhle FOALI 3HAUMTENBHOE KOJUYECTBO
0CaaKoB, 0COOEHHO Ha rayOWHAax A0 | M OT MOBEpXHOCTH (M3MeHe-
Hue ¢orocuHTesa mno Beptukaan). [IpumepHo uepe3 20 Jser 3kc-
NJIyaTauuu aKKyMyJAsSUMA CHUMKAeTCd B CBA3U CO crabuiausanued
akocucTeMbl. BposabbeperoBoii akkymyJadauuu CNOcOOCTBYIOT Malble
CKODOCTH CTOKOBbIX TE€UEHHH BceX BOAOXPpaHuAHIL MocKBopenkon
cucrtembl. [laxe BeTpOBble TeUeHHs H3-32 U3BHJANCTOCTH Geperop BO-
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Ta6aunpa 13
Tuubl Geperogopmuposanus soaoxpanusaniy flogMOCKOBbS

Tunn Gepero., %
B Fon
OQAOXpaHRANI e 3anoane- - - -
s Apasuonmse Mo | TeRame | e
Kasi3abMuHcKoe 1937 13 (0,7—1,3) 23 49 15
XHMKHHCKOE 1937 1,5 (1,5) — — 50
Hcrpunckoe 1935 22 (0,9—1,2) 50 26,5 15
Hpanbkosckoe 1937 — 67 21 5
Uxkunnckoe 1937 1 (0,1—1,5) 31 39 29
ITectoBckoe 1937 7 (—) 25 51 17
[Tanosckoe 1937 2 (—) 67 7 24
YuHHCKOe 1937 2(—) 49 36 13
Pysckoe 1966 10 (—) 43 46 1
O3zepuHHCKOE 1967 18 (—) 50 30 2
Moxafickoe 1962 12 (—) 9 77 2

MMprmeuanue [as aGpasHouusix GeperoB B CKOGKax npHBEAEHBl CPejiHHe 3HA-
YeHHSl (KOPOCTH OTCTYnaHHs Geperos M/rojl

10oemMoB He npesbiliator 15 cm/c. Baarosaps ceinMeHTaluH B3Be-
cefl BOJAOXpaHW/HIlA akkymyaupywor oxkodo 90 % romosoro TBep-
JIOTO CTOKA CBOUX NMPHUTOKOB.

dopMHUpOBAHWe OTME/IH CBS3aHO 3/leCb 4 C KoJeOaHUsIMU ypOB-
Hell — Haubo blinvMu (4—7 M) Ha Moxahickom u Pysckom Bozo-
XpAaHUAUIAX K HauMeHbliumu (1,2—4 m) na Osepuunckom u Uer-
PUHCKOM BOJLOEMAX.

U crapsle Bonoxpanuauma [Moamockosbs (HMcrpunckoe, Usanb-
KOBCKOe ¥ 1p.}, U mojonble (Bepxue-Pysckoe, Pysckoe, Osepunn-
ckoe H Moxalickoe) NpoOXoAsT Crajuio CTaOMIH3ALMH NpPOLECCOB
dopmuposanus Joxa u Oeperos. Ha Bcex 3THX BOJOXpaHuH/IMIIAX
akKyMyJATHBHBIE Tun Oeperos mnpeoOjanaer, a paspyliawmouiuecs,
nonMuiBaemble U abpanupyemble Oepera NoCTeneHHO CTaOWUMU3UpY-
iorcs (taba. 13). AKTHBHOCTH nepepalOTKu Oeperos Ha pasHbIX
yuacTKax BOLOXDAHW/IMUL 3aMeTHO pas/inuaeTcs. Tak, Ha Pysckom
BOMOXpAHU/IHINE HHTEHCHBHOCTb OTCTyNnaHusi Oepera B CpedHHHOM
4yacTH NpHMepHO B 2 pas’a MeHblle, YeMm BOJIU3U MJAOTHHBL B XxBoC-
TOBOIl UaCTH BOLOEMa MPOC/ICKHBAIOTCS MNPOsBAeHHs GOKOBOH 3po-
3uH, Oo/lee XapaKTepHOIl IJ DeK, ueM AJs BOLOXPAHW/HLL.

C TeuenMeM BpCMEHH HHTEHCHBHOCTb Oeperopaspyulamouiux mpo-
neccoB cHuxkaercs. Hanpumep, Ha MoxalckoM BomoXpaHuauige 3a
nepsble 10 ser ero 3KCILIY4TaUMK BeJHYHHA OTCTynaHus Oepera
nocturaa 23 M, a B nocaenywmue 10 jer — He npessicuaa 20 M.
Bosnee nokasaTellbHo COMOCTABJAEHHE BEJIWYHH CYMMAapHO| NPOTS-
JK@HHOCTH OeperoB pasMYHOIO THIA HAa Pa3HBIX CTAQUSX CyIeCTBO-
Banus BojoxpaHunuma. Ha tom ke Moxalickom BopOXpaHuInILe
oinHa abpasuonHuix OeperoB B 1969 r. cocrasasiaa 20 9% o6met
NpoTSKeHHOCTH, 4 B 1985 r. cokpartunach no 12,5 %.
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Co BpeMeHeM mpoueccsl paspyuleHus Oeperos sce 0odiblie J10-
kanusylorcs Ilpu 3TOM TeMnsl OTCTYNAHHS Ha TAKUX JOKAJbHBIX
ygacTkax Hepeako ocrawoTcs Boicokumu Ha crapom HMxumuscxowm
BOJOXpaHuauile BOau3n X/1900BCKOH NMepeMbluki 3a nepuod 1973—
1983 rr orcrynasue cocrasuio 1,5 M. AHanOruuHOe siB/eHue Ha-
6mopanocs Ha Mcerpunckom Boaoxpauuauuie, rie Oeper, mo aas-
HbeIM H3MepeHun 3a 1981—1985 rr, Ha OoTAeABHBIX yyacTKax OTCTY-
maJ co ckopocteio 1—1,2 M B rofg

Bosora B 30He MOATONVIEHHS OTJIHUAIOTCS HEYCTOMUMBBHIM peKH-
MOM OOBOJHEHHOCTH, 3aBHCSILUKM IPU YC/JIOBHH WX THAPaBIHYECKOH
CBA3U C BOJAOXPAHW/IHIIEM OT peXHMa W TeXHOJOTHH ero 3KCILIya-
TAUMH W CAHWUTAPHON OuuMcTKH B TOI Ke 30He NOHHAs 3PO3usl MO
OBpPAaXHO-6a/JOYHON CeTH CHWXKAET CBOIO AKTHBHOCTb, a4 YCThs OBpa-
ros U 06asoK HepeiKko INpeBpallAlOTCs B 3aJuBbI C XapaKTepHBIM
OHOLEHO30M, YCTONYHBbIM XK 3HAUUTEJBHOMY KO/JeOAHUIO YDOBHSA
BoA BwMecre ¢ TeM MOMHO HaOMONaTh AKTHBU3ALHKIO MPOLECCOB
60p031KOBO# 3po3uu, npoHuxkaouwed na 100—150 M u OGojee B
riyOb CKJAOHA W XapaKTepH3YOLIeHCs Ce30HHBIMW pelUiHBaMHu, 3a-
TPpyLHSIOWAME 60pbOy ¢ 3THMm mnpoueccoM [lo Hum Jerko OTGHTH
TpaHULBl 30HBI BJAWSHUS THAPOTEXHUUECKOH CHCTeMbl Ha Oeperosble
JaHpwadTel, 418 BOAOXpaHWIHL, MOCKOBCKOTO perHoHa H /15 Ka-
Hajla 3Ta 30HA peako npessimaer 0,5 kM

Bce pexn pernoHa uembITaly TEXHOTeHHOe B/IMSTHHE W HeCyT Cie-
Hbl H3MEHEHUs pexumMa ITO CBI3aHO C PernOHAaJJbHBIM H3MeHeHHeM
pacnpefe/ieHusi aTMOC(DEpHBIX OCAAKOB M C HHBEpCHefl NMOA3EMHBIX
BOJ, paHee pasrpyKaslIUXCA IO NOJAWHAM peK, a Tenepb MUHTAEMBIX
peuHbIMH BOnaMu B nocsenHee BpeMs BCe uallle NMPUXOAUTCS CTaJ-
KHBATbCs C WHXKEHEPHOH PEKOHCTPYKUHMeHl NOJMHHBEIX JaHAWA(DTOB,
Koropas paHblie Obl1a XapakTepHa B OCHOBHOM AJsi KPYMHbIX ro-
ponos Tax, B Mockse u3 510 kM pycea pexk 290 kM npuxogurcs
Ha B3ATHeE B TPyOH u 3acbilaHdble Tellepb 3aCHIIKA pyces pek
npakTukyercs M 3a npepesamu Mocksel Ilpumepom wmoxer cay-
*Kuth p DBanbka, monura xoropoil B uepte Kpacnoropcka cnjianu-
poBaHa, a Haj pPYC/JIOM, B3SITHIM B KOJJIEKTODP, BO3BEJEHBI NMPOMBILI-
JIeHHBle KOpIlyca Bhllle MO TeueHHIO HAJL CXOAHBIM KOJNJIEKTOPOM MO-
CTaBJIEH CKJ1a]l rOploYecMa3oUuHblX MaTepuasos Henbist He 0OTMETHUTD,
uTo nofoOHOrO pojxa CTPOUTE/IbCTBO 3KOJIOTMUECKH Heljedecoobpas-
HO BO-TIePBbIX, XKUBONUCHBIE NOJHHHble JalAmadTsl MPOCTO Heco-
MOCTABHMBl CO CKJ/AJOM, BO-BTODPBIX, OH BO3BeJEeH HMeHHO TaM, rie
3arpsigHgiomye BellecTBA NOCTYNAlOT NMPSMO B peKy U ybepeub ee
OT 3arpsi3HEHHbIX HePTENPOLYKTAMH CTOKOB MPaKTHUECKH HEBO3-
MOKHO

Dpo3nsl B TOPOACKUX YCAOBHSIX MOMKET PpaccMaTpUBAThCS Kak
CHTHAJ TOTO, UTO B 4DXHTEKTYDPHBIX DELIEHHsIX O NJIaHUPOBKe pe-
JAbeda AONyLieHbl MPOCYETHl U CHCTEMbl JPEHaXKa HeLOCTaTOYHO 3¢-
(dexTHBHBI DDPO3HOHHBIE GOPO3LbI AKTHBU3UDPYIOTCS Yallue BCEro Bec-
HO# W oceHblo, 1eDOPMHDPYs MOKPBITHE NOPOT U TPOTYapoB

Kaper u omos3su B ycJOBHSIX TOpPOAa ONACHH BHE3aMHOCTHIO
cBoero mnposisjaeHuss OcoOyio TpeBOry BbI3BIBAIOT NPOsiBIEHUS MO~
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rpeGeHHOr0 Kapera, MOCKOIbKY NpeayraaaTh KOHKPETHOe Mecro 00-
pasoBaHus BOPOHKH NMPAKTHYECKH HEBO3MOXKHO.

ChuXKeHHe Nbe30MeTpPHYeCKOro yposHs Ha 10 M BefleT K poCTY
JaBJEHHs] BpllIeJeXKaulMX T[OpOA Ha BOAOHOCHBIE TOJMIH HA
0,1 MIla. Ilpu nabmionaemom B MocKBe CHUMXeHHH Ibe30MeTpHYe-
CKMX YPOBHeH yBe/qHueHHe AaBJEHMs DHIXJIOH MacChl, 3ajeramlunes
Haj TOpPaXKeHHbIMH KapCTOM H3BECTHSKAMH, MOXKET MNpHBecTH K 00-
pYLWIEHHIO KpPOBJW Hal KPYNHbIMM BomoszaGopaMd. /s ropoackux
TEPPUTOPHIl XapaKTepHB W TaKHe Ipoliecch Kak TeXHOreHHas cyd-
G0o3Hs ¥ THUKCOTPOTHOE Te4YeHHE TPYHTOB; MPOCAAKH MOBEPXHOCTH
u3-3a H3MEHEHHs YBJAXKHEHHs M TeMIepaTypHOro peXuMa rpyHTOB,
UX JleruipaTalluy, pas3/OXeHHUs OPraHWKH U YIJIOTHEHHS.

TexnorenHas akkymyJsilHs W HaKOIJIeHHE aHTPOTOTEHHBIX OTJO-
KEHUMH (KyJbTYpHOTO CJ0s1) TMPOHCXOAAT B DasJHYHbIX TOpOAAX ¢
pasHoil ckopocTbio. B HeGoabLIMX ropopax I1ogMOCKOBbS MOUHOCTD
AHTPONIOT€HHBIX HAKOIIEHHH KoJaebaercs or 1 no 4 M, pe3ko BO3-
pacTasi B MecCTax 3achllIKM cTapbiX KapbepOB, OBPAroB H Ha ydacT-
Kax cTaphiX cBasok 10 25 M u Gosee. C/10ii HCKYCCTBEHHBIX I'DYH-
TOB, BXOASIIHA B KOHT430HY, OT/AMYaeTCA TPYAHO YUHTHIBAEMBIM
pasHoobpasuemM COCTaBA M e€ro IPOCTPAHCTBEHHbBIMH H3MEHEHHSIMH.
371ech MOXKHO BCTPETHTb IVIMHBI, CYIVIMHKH, MECKH, 0GJOMOUHbBIE OT-
NOWEHUS W OTXOAB UPOUIBOACTBA (Wijaku, 30xau, Mycap, GuitoBLle
orxonbl U T. A.). Ilo moncueram M. U. Xasaunosa, HejgoBex B ropo-
ne octasjsger B cpeaneM 0,8 M* ObITOBBLIX M MPOUHX OTXOAO0B B OA.
®. B. Kotnos noxpcuuraJ, 4to 3a Bcio Hetopuio MOCKBH B Helt Oblio
niepeMenteHo Oonee 211 mJaH. M3 rpyHTa.

HekyceTBeHHbBIE IPYHTH BK/IIOYAIOT NepeMellieHHble TOPOAbl (3Ke-
KaBallusl, HAMHIB, IIJTaHHPOBKa penbeda) M HCKycCTBEHHble 06paso-
BAHUA: CBAJKH OLITOBBLIX M XO39HCTBEHHBLIX OTXOLOB, MOGOUHbBIE TIPO-
LYKTBI-OTXOAH TPOU3BOACTB (LIJIAKH, 30Jbl, (POPMOBOUHbIE 3IeMJI
u nap.). Ilpouece camoymioTHeHHs: GbITOBHIX cBaJOK gaurcs or 10
qo 30 ner u compoBOKIAeTcs NpocefaHWeM [OBEPXHOCTH.

['eostornueckas cpena ropofos OTJAHUAETCS TeM, UYTO €€ HK30reH-
Hble Ipolecchl aKTHUBHO MOAABJASIOTCH, TaK KaK NMPaKTHUECKH Beerjaa
C HMMH CBH3aHa OMACHOCTb /AR YesJ0BeKa: YKPeILIAITCs OMOJa3He-
Bbic ckiaAoHb (MockBa, 3apaficK}, 3amoJHAIOTCY MeCYaHO-UEMEHT-
Bofl cMecbio, KOAbMAaTHPYIOTCS W 3aMOJHSIOTCS KaPCTOBbIE MyCTOTH
(TTomoabek), 3achimaioTess oBparu. XoTs MPH 5TOM AKTHBUSUDPYIOTCA
iponeccnl cyd(o3nu U BHIBETPUBAHHS, BePXHss YacTb nmoc@epbx
TPONVM3aHHAA KOMMYyHHKAUHSIMH H (yHAaMEHTaMH COOpYXKEHHH, C
W3MelleHHbIM BOAIIBIM PEXKUMOM H HaBeleHHBIMH [eo(H3UUecKHMH
IOJAMH HE MOXEeT CUMTATbCH eCTeCTBEHHbIM (La)e C IONpPaBKOIl
Ha «M3MEHEeHHOCTb») O0pasoBaHWeM, HO M HCKYCCTBEHHOH Cpenon
ec HazBarb Heab3s. Ilo CyTH 5TO HOBas 30HA, riie MCKYCCTBEHHAas
I TPUPOLHAA COCTABJAIIINE CTOMb TECHO HEPTETHUECKH CBA3AHHI,
YTO MOTYT OIEHHBATHCA KaK ellNHaf CHeTeMa.

Jdo6biua mose3lbiX MCKOMaeMblX B MOCKOBCKOM pernoHe seler-
csi OTKpbIThIM crniocoGoM. Tlonsemuble TOMLHY OCTATUCh B paioHax
cTapoil MoGbIUH W3BECTHSKA, NOJOMHTa M llecuaHMKa OxHee Mock-
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Bbl B HH30BbsX [laxpul BOu3u cen 3enenas Cuao6ona, Koncrantu-
HOB oBpar, MaukoBo ¥ Ap. B 3TuX mITONLHAX NpOAO/LKAIOTCS NIPO-
neccn KapcrooOpa3oBaHHA, HaJ HX MHOTOKMJIOMETPOBLIMH XOLAMH
HepeNKo MOXHO Hal/mioaaTh CHCTEMbl CTAPBLIX MPOCaJOK ¥ BOPOHOK,
rayOHHA KOTOPHIX HHoria mpessuiiaer 1,5 M. [lop3eMHble BHIpaGoT-
KH CO3[a10T OMAaCHOCTb NPOCAJKH, NPOBAJOB u AedopMaluu Coopy-
KeHHH, pacno/IOKeHHHX B 30He HX BO3NeHCTBUSA, W BJAUAIOT Ha yC-
TORYMBOCTb MACCHBA MOPO B IIE/JIOM.

Kapbephl 1 KOTJ0BaHB Kak HOBble QOPMHL pesnbea mocide 3a-
BeplIeHWst HX 3KCIVyaTalMW NpPOXOAAT 3Tan CTAaOW/Iu3aluu, AJIR
KOTOpPOTO XapaKTepHbl aKTHBHbIE IIPOIECCHl 3PO3WH, OCHINAHUSA,
OTNOJI3aHUSI U BHIMOJAXKUBaHHUA OOPTOB, 3a03epuBaHus u 3abogaauu-
Banus AHWLA. EcrecTBeHHOe BOCCTaHOBJIEHWe HAPYLIeHHBIX JaHA-
wadToB HHOrAa AAeT XOpOLIWe De3y/bTaThl, €ClU He MellaTb 3TOMY
NO3HTHBHOMY npoueccy. BOiusu xaHasta uM. MockBul y ¢. Tatuie-
Ba B CTapbix MeCYaHHIX Kaphepax noc/je 3aBepllieHusl A00bYu mec-
ka o0pa3oBa/cad XKHBONUCHBIH MpYyJ € XOJIMHCTHMY, NOPOCIIHNMH
KPYNMHOCTBOJILHHIM JlecoM GOeperaMy — Jw00uMOe MeCTO OTAbIXa
MHOTHX XHTeJsell [IMuTposa.

Crapble xapbephl, CO3JdHHbBIE B NEePHOJ CTPOUTENLCTBA KaHala
uM. MockBul (1932—1937 rr.), uepes 50 Jer mocje OKOHUaHUSI HX
3KCIJIYaTalUU TPHHAIH OOJIUK eCTECTBEHHHX MOHWXKEHHH U CKJO-
HOB, ¥ TOJILKO JIHTOJOTHUECKOe HeCOOTBETCTBHE HepeMelleHHbIX
BCKPHILUIHHIX NOPOJ YKa3blBaeT Ha HX HCKYCCTBEHHOe IPOHCXOXKJe-
Hue.
B Mecrax no6bluy MOJE3HBIX HCKOMAaeMbiX BbIAGIAIOTCA 30HBI
pa3paboTKH, CKAaANPOBAHHA, TEXHHYECKOro obecnedeHns u noaco6-
HC-KOHTOPCKHX CJaykO0, KaXKaas U3 KOTOPBIX MO-CBOEMY BJIHSIET Ha
OKPYXK Ay cpefy.

CsoeoOpasHelil aHAWadT ocraeTcst nocde po6uuu HochopHTOB.
Cyxue oTBa/bl, YepeAyIOIHecs ¢ MEXOTBAJbHBIMH YY4aCTKAMH IO~
TOnJEeHHd, TpeOyIOT NpoBeleHUs TNpH PEKyJbTUBALUKH NJA4HUPOBOY-
HbIX paboT. BekphlliHble NOPOAB NeCYaHO-TPABHUHBIX Kaphepos
uHoraa c6pacwBaioTcst B Ganki, OBPAard W AOJHHbL HeOOJbUINX pex.
Tako#t BOAOYNOp ueXJIOM 3aKpbiBaeT MecYaHble CKJAOHBI W NpOOH-
BAeTCst Pa3rpy:KaIOIKMMHCH B NOJNWHY TDYHTOBBIMH BOJAMH, a TIpH
HM3MeHEHUH THAPOTE0JOrHYecKHX YCJIOBHA ¥ YCUIEHHH THAPOAHHA-
MHYeCKOr0 MAaBJeHHS TNPUXOANT B ABHKeHHe. [IpuMepoM wMoxer
cayxuTh MkmnHekui onosnsens 1985 r. Cxoanble 0ono/asHu HaG.110-
nAasuch B 1987 r. Ha OTCHINHOM TpAle NepeMelieHHbIX BCKPbIIHbIX
nopoa BOau3n [IMHTPOBCKOro NecuyaHoro kapbepa. B oGonx ciay-
yagx MPHYHHA 3akJjyajach B HICHOPHDOBAHHH HeOOXOAMMOCTH
OLEeHKH FeOIOTHUECKOrO PHCKA CTPOMTENbCTBA [0 HAuala KaTacTpo-
(hHYeCKHX MOABHXKEK TOPOA.

Camble KpyIHble moTepH 3eMesdb B MOCKOBCKOM pervioHse cssi3a-
Hbl ¢ Topdopaspaborkamu. Ilo naunwim 0. B. Eanceesa, H. K. Jle-
6enesoit, T. I'. Tlopraosoét u T. ¥O. 3edruHof U Ap., MIOWAAN Ha-
pylieHHBIX A0Obtuell Topdha 3emenn B 1986 r. coCTaBUIH NpHMEpPHO
59 teic. ra. He HckaoueHo, yto sta uudpa 3aHHKEHa H He BKJIIO-
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yaeT HeKaueCTBEHHO PEKyJLTHBHPOBAHHBIE 3€MJ/H, NIOpAXKEHHbIE BTO-
PHYHBIMH NponeccaMyu 3a60/1aUKBaHHNS.

CospemenHas ¢pehsepsas no6Gblua Topda ocTaBiAsfeT pPOBHbIC,
npope3aHHble I'yCTON CEThIO JPeHaXKHBIX Kauae mnoJas. B xone pas-
paboTkn Toptda JpeHak 3THX YYACTKOB, KaK NpPaBUJO, NMpPHHYIH-
Te/bHBIHA. [loc/e peky/bTHBAUKK 3e€Me/h HMEeHHO 31eCh 4acTo pas-
BHBAMTCS Tpouecchl BTOPHYHOro o0BOAHeHHS — 3a00JauHBalHd.
Takoe 3alosaynBanne nNposiBJAseTcs] pajldeko He cpasy. [IpumepHo
nocse ABYX JeT CAMOBOCCTAHOBJeHHs Ha a3podOTOCHHMKAX BO3HHU-
Kaer 00/HMK (CcTpyKTypa) Oyayuiero aaHamadra ¢ ero 6oJ0TaMH,
rpsiiaMH, 03epaMH-UCIAPUTENSIMHE U NYTAMH CTOKA (nepeToka) BOZ.
ITOT «CpOK [OBEpHs» NO3BOJIsSeT MOCTPOHTH NpOUece pPeKy/JabTHBA-
IHH Tak, 4ToOBl OH TNOMOTra/] ecTeCTBeHHBIM CHJIaM CaMOBOCCTAHOB-
JEHHS CHCTEMB, a He BCTyNaJ ¢ HUMH B IPOTHBOpeUHe,

HdanteasHoe BpeMmsi NPAKTHKOBABIIHACA crnocol rHAPOAOOHITH
topha ocrasus nocje cebs 3a03epeHHyi0 H 3a00/709eHHYIO TeppH-
TOpHIO, TAe 03epa K 60/0Ta pas3fe/sioTcss LOBOJIBHO BBICOKHMH Hec-
YaHbBIMH TPANAMH K BaJaMH, MOKPBITBIMH JgecoM. MenkosopHble
03epa xOpollo NpOrpeBafTcs H A0BOJABHO OBICTPO 3apacTaioT, npe-
Bpawascs B Gonota. 3a 10 ser 30Ha (K/AHHbA) 3apacTaHnd Ha Ta-
KHX o3epax yBequunBaeTcs Ha 20-—30 m, Moka KHCJOpOAHAsn HEMO-
CTATOYHOCTh BOJOEMA H Nepexoj K eBTPOPHUKANUH HE CHUSSAT 3TH
TeMIIbL.

AKTHBHOe 3apacrTaHHe 1O ApEeHaXKHbIM KaHaBaM U ONOJN3aHue
Topha mo ux 6OpTamM AOBOJBHO OBICTPO BBIBOAAT BCIO ApEHAKHYIO
CHCTEMY H3 CTposl. YuacTku tophopa3spaboToK, OCTaB/JeHHbIE Ha
npousBsoa cyab6sl, 3a 50—60 jer BO3BpaalTCs K HauyaibHOB cTa-
aunl 6osmotoobpasosanna. Taxk, onHo u3 Hlatypekux Gosotr — Kpac-
HBI MOX, BO3HHKIIee Ha MmecTe Topdopaspadorox 1910—1930 rr.,
B Halle BpeMsi MOUTH HE HeceT C/1efl0B HCKYCCTBEHHOIO CHATHS TOp-
tha, NpeBpaTHBUINCL B cHCTeMYy GOJIOT W 3a00JOUEHHbBIX J1€COB.

IlpuHnun xaaccn@UKapuK reoJOrHuecKoil cpeibl H TexHocdeps
M0 KPYNHBIM TNPHPOAHO-TEXHOTEHHBIM COCTABASIOLINM HE YYHTHIBA-
eT TOueuHble U JIHHellHble 3/JeMEeHThl TeXHOc(epsl ¢ AOBOJABHO 06-
IIHPHBIMH 30HaMH ux BauaHudA. Tax, npouecchl 3abosauuBaHud,
3pO3UH U ONOA3aHHS NOPOJA CONYTCTBYIOT LOPOXMHOMY CTPOHTE/]b-
cTBY. B suTeparype uyacto MOXKHO BCTPETHTb TEPMHH <«BIOMABLIO-
poxkHOe 3abo/nauyuBanue», XapaKTepusywWHHi He TOAbKO THI Npo-
necca, Ho K 0coOyl0 3arpsi3HEHHOCTb CO3AaHHBIX MM 00pa3oBaruil:
6osi0THBIX BOA W pactureqastoctd. I[logo6Horo posa reosorayeckue
nponeccsl HEPEeAKO CBSI3aHbl ¢ IJIOXHM COCTOSHHEM JpeHa)HbIX Ka-
4B WIH NMOAPE3KOH ONON3HEONACHBIX CKAOHOB,

[Torepu 3eMess NMpH BLOABAOPOKHOM 3a00JMAUNBAHHKH HUKTO He
noxcuuteiBal. Ha onHom n3 cemnuapos Ieorpaduueckoro oOmectsa
CCCP 6piia nassana pudpa 20 teic. ra. Bosmoxso, ona 3aBbiiie-
Ha, HO JeN0 Jaxe He B NOTEPSX 3€Me/b, XOTs H OHH HeXeNaTe/b-
Hel. Boapl 1 duroMacca takux 060J0T NMPUHUMAROT HA cebs 60Jb-
[oe KOJHYECTBO KaHIEePOreHOB, COLEpXKAauKXcs B BBHIXJIONHBIX ra-
3ax aBToMamunl., ITH asel, N0 NOJACUETAM CHENUATHCTOB, COmep-
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3KaT okoso 200 XMMHUYECKHX COeIHHeHHH, U3 KOTophX 170 s10BHTHL
VIHTEeHCHBHOCTb K€ JABHXXEHHS TPAHCOOPTa N0 OCHOBHBIM MarucTpa-
JISIM peruoHa BeCbMa BBICOKA: TaK, TOIbKO MOCKOBCKas KOJblieBas
aBTOJ0pOra mponyckaer 0oko/ao 50 ThIC. MaHIUH B CYTKH

CoBpeMeHHbIE M3MEHEHHsSI T'€O0JOTHUECKOR cpelbl BCErAa HUMEIOT
KOHKpeTHBIC INPHYHHBI, HO CJAHBAsACb M PE30HHPYA, OHM mpeobpa-
3YIOTCSl B MOILHBIA fnpouece (GopMHPOBaHHA U nepeOpMHPOBaHUS
TOH YaCTH OKPyXawiuey cpefibl, KOTOpas OnpeiesseTcs HaMH Mo-
HITHEM «reoJ/IoTHYecKasi» W fBJseTCs yacTbio GHochepsl, CBA3aHHOH
€ ee 3JeMeHTAMH Macco- M dHeprooO6MeHoM. O poau colHaJbHOM
Ky/JAbTypbl (B 3THOrpa(HueckKoM CMBIC/J€) B pPa3BUTHH H mnpeobpa-
30BaHHM reOJIOTHYECKOH Cpeabl TOBOPUT TOT (baKT, UTO BCE BHELI-
Hece BO3AEHCTBHE pacCMaTpPHBAETCH KaK aHTPONMOTEHHOE, B TO BpPeMs
KaxK NPHPOJAHbIE TE0JOTHUECKHe NMPOIECCH MOCTENeHHO NMepexoisit B
Paspsaj HHXEHePHO-reONOTHUYECKHX,

OueHka cCOCTOSHHS T'e0JOTHYECKOH Cpelbl pernoHa

ITo xnaccudpukauuu B. E Coxonosa u B. B. Bunorpagosa [32]
MocxoBckuit pernoH mpeacTasiser coboll TpaHcPOPMHPOBAHH) IO,
10,1y IPHPOAHYIO «9KOTEXHHUECKYIO» CHCTeMy B Hell A0BOJIBHO UETKO
BBIEJIAETCS KOHTA30Ha, KOTOPas MOMKET PacCMaTpHBATLCH Kak OC-
HOBHOH NOKa3aTe/lb MMEHHO TAKHX CHCTEM. Bce TeXHOreHHble 13ve-
HeHHSI TeOJIOrHYEeCKOH Cpesibl PErHOHa ONpefensiloTCsl, ¢ OJHOH CTo-
POHHL, BO3JeHcTBHEM TexHOCOEpPH, a ¢ APYroH, cOCTaBOM H crpoe-
HHEM 3TOH Cpenbl, CTENEeHbI0 YCTONYHBOCTH €e K TEXHOTeHHbIM Ha-
Ipy3KaM M 3aI0HLIEHHOCTbIO MOA3EMHOrO HNPOCTPAHCTBA OT 3arpsi-
HeHHSl ¢ noBepXHOCTH. COBpEMEHHOE COCTOSIHHME Te0JOrH4ecKol cpe-
Jbl 338BHCHT OT BCEX NEpEeYHC/CHHBLIX Bbillle OCOOEHHOCTEH H B KaxK-
IO# 13 BbIAEGJCHHBIX HHKEHCPHO-TEOJOTHYECKHX obJacrted perHoHa
HUMEET CBOM OTJHYHUSA

Cospemeniioe COCTOSIHHE TreoJorvueckoir cpensl Bepxue-
BOJIXKCKON DaBHHHB onpefejsercsd TpeMsi (aKTopamu
1) BbIAEepXAHHBIM NO NJOLIAJAH IOKPOBOM MODEHHBLIX CYrJIHHKOB
MOCKOBCKOTO BO3pacra; 2) pasBUTHEM IOPCKOro BOAOYIOpA, 3allu-
1L AI0LEro BOAOHOCHBIE KOMIIJIEKCHI KapOOHa OT BHENIHETro 3arpss-
HeH¥s W NPENATCTBYIONIETro NPOfBJCHII HOrpebeHHOro Kapcra Ha
HNoBepXHOCTH; 3) HaJuuueM IJIy0OKO Bpe3aHHBbIX B TOALIH Kap6oiia
JpeBHHX MNOCTIOPCKHMX JOJIHH, NPOpPEe3aoiuX IOPCKHA BOAOYNOD

Broigep:kannble MO OpOCTHPAIHIO KOpHYHeBble M KPAacHO-Oypble
TTOTHble M3BECTKOBHCTble CYIVIMHKM MOCKOBCKON MOpE€HBI €O I1eb-
HCM, TaJbKoil H BalyHaMM MMelOT MHOTOUYHCJ/EHHbIE MPOCAOH W JIHMH-
Jbl aneBpHTOB M neckos Takum ofpa3oMm, ¢ OAHOH CTOPOHLI, ‘OHH
SIBJSIIOTCS AOBOJbLHO HajAeXHbIM BOJOYHOPOM, a ¢ APYro#, BOAHI, €O-
JepsKaliyecss B JHH3aX H NPOCJIOAX [1€CKOB, HEPEAKO HCMOAb3YIOTCS
HaceJleHHeM M CajoBOJAaMu AJiSI HHTLEBbIX HYXKJA HJAM OOJHBaA He-
D0abIIUX YUACTKOB.

B psige mMecT CYrJIMHKH MOCKOBCKOM MOPeHb! 3a1eraloT Hernocpes-
CTBEHHO HA CYIVIMHKaX AHENPOBCKOH MOpEHbl MM OTJEJ€HbI OT HHX
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JHETIPOBCKO-MOCKOBCKMMH  (DJIIOBHOTJIIIMAJbHBIMH - ecKaMu. Jta
MOLHasl TOJINA CYIJIMHKOB Ha 3anaje BepXHEeBOMIKCKOH paBHUHBI
CJIYMHUT DPErHOHAJbHBIM BOAOYHOPOM (KpDOBJEH) [J5 BONOHOCHBIX
KOMIJIEKCOB KapOoHa H B TO Xe BpeMs HPeNATCTBYeT MPOSIBJCHHSIM
Kapcra Ha MOBEPXHOCTH.

Kensopeii-kuMepHIKCKHe TJIHHBl 3aJ1€ralT 34eChb HEnocpeict-
BCHHO NOJ, YeTBEPTHUYHBIMH OTJIOXKEHHSIMH WJIH OTJEJAIOTCH OT HUX
(o JpeBHHM BOAOpAasfenaM) BOJKCKHMH H MEJOBLIMM HECKaMH.
[yiHBL MpOUHbIE, MJIAaCTHYHbIE, MECTAMH H3BeCTKOBHCTble. ITo apes-
HIIM JAOJMHAM TJHMHB I0PCKOTO BOAOYNOpa pasMBIThl M 3aMelleHbl
BOJONPOHHIIACMBIMH, IIPEHMYILECTBEHHO Me€CYaHLIMU (JIIOBHOTVISIIH-
a1bHBIMH CYTVIHHHCTbIMM MODEHHLIMH OTJOXKeHHSIMH. TakoBwl mpa-
noauusl Jlyrocuu, Sxpomul u Cectrpel. B pafione Tasngoma B wiu-
POTHOM HaMpaBJeHHH YXOAWT 3a npejpesanl obaactu npa-Hy6ua.
Irpuna ee mouuHbl pocrturaer 7 kM. B 3anaiHOM HampapJ/eHHH
I0pcKHe TVIMHb] HOCTENEHHO BbIKJIHHHBAIOTCS.

I'pyuroBble BoALl Ha OoJblleil 4acTH TEPPUTODHH  3a/1eTaioT
BOJIM3H MOBEPXHOCTH, ONycKasick mecramu 10 5 M. IlogsemHuble Bo-
Abl TJ1yGOKHA TOPH3OHTOB Kapb6OHa Ha BOCTOKE TEPPHTOPHH H30JH-
pPOBaHbl, a Ha 3anaje M 10 JAPEeBHHM [VyOOKHM [OJHHAM HePeAKO
THAPABJAHYECKH CBSI3aHbl C BOAAMH Me30-KailHO30MCKOro KOMIJIEeKca.

Hapyiuenns reosoruueckoil cpebl HOCAT 3echb MPEHMYIleCTBEH-
HO MPUMOBEPXHOCTHHIN xapakTep. IIpexxae Bcero ato xacaercs 60-
JOT U TOP(QAHMKOB. Ha oOWMPHLIX TEpPHTOPHAX 3aMagHOH 4acTH
BepxHeBomkckof paBHHHLL HelyyOokHe 0O0JI0Ta paclaxaHbl U OCY-
IIeHBl, KaK MyTeM MEJHOpAlHUM, TaK W B Mpolecce caMOOCYLIEHHS
npu pacnaiwke. Co3nanve KaHana HM. MOCKBB BbI3BaJI0 3HAYHTE/Ib-
uble cMellleHUsi Tpanuu 60JOTHBIX cucTeM. Ha BocTOKe TeppHTOpHH
o6IIMpHBIE 3eMJM HapylueHnsl Topdopa3paboTKamMHu, U B HACTOfieC
BpCMSl MX 3KOJOTHYECKHH MOTEHIMAJ] (CeIbCKO- M JIECOXO3AHUCTBEH-
HBIfl, peKpealMoOHHbIN) He AOCTHT NJaHHpyeMoro ypoBHsl. MeJsunopa-
IHsl Cepbe3HO M3MEHHJ/a COCTOsSIHHE MOfMEHHBIX 3eMesb. OcyHleHue
SIxpomckol moHMbI CONPOBOXKAAETCH Pasrpy3koH BOJOHOCHBIX T'OpH-
30HTOB KapfoHa u c6pPOcOM 4HCTEHIIMX BOJ B DEKH M PYy4bH, BHaja-
owye B Boary. Ha camom ceBepe 06/1aCTH 3aMeTHO BJIMSIHHe CTa-
poro FIBaHbKOBCKOTO BOJAOCXPaHHMJ/HMILG, MNOATOMHBHICrO OBGLIHPHYIO
300y NpuOpeXKHBIX 3eMeJ/b M CHOCOOCTBYIOILErO PasBHUTHIO MPOILEC-
COB €BTpPOGHKAIMH B MHOTOYHMC/ICHHBIX 3aJMBaX M MOANEPTLIX
VCTbSIX PeK H pPY4bes.

Mewmepeckass aJJIOBHAaJbHO-3aHJIPOBas paBHHU-
Ha CJ0XKEHa aJJIOBHAJbHbIMH H (JIOBHOIVISIHAJbHLIMH NEeCKaMH,
KOTOpble Ha OOLIMPHBLIX TEPPHTOPHAX MEPEKpPLITH TOPHOM H MOJO-
IbiMy GOJOTHBIMHM HAKOMJIEHHSIMH, DTH NecKH M OOJOTHble OTJIO-
JKeHHsl 3aJeraloT Ha AHCNDPOBCKUX MOPEHHBIX CYIVIMHKaX, pexe —
Ha necKkax BepXHe# 10pbl U HHUXKHErO MeJa.

L HenpopckHe MOPEHHble CYIJIMHKM OTJHYaI0T BbICOKAf TLIOT-
HOCTB, cjafasi BOAOHPOHHIIAEMOCTb H 60JIblllOe colepKaHHe o6J0-
MOYHOIO MaTtepHaJa.
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Ha wunxXeHepHO-3KoJIOTHUECKYI0 OOCTaHOBKY Melnepsl BJHsET
MOYTH IIOBCEMECTHOE Pa3BHTHE OPCKUX TVIMH, NEDPEKDPBITHIX CBEPXY
MEJOBBIMH W HETBEPTHYHHMH OT/IOXKEHHAMH. MOMIHOCTL 3THX TJVIHH
HEMOCTOSIHHA, MeCTaMM OHM IIPOPBaHbl, M MO JAOJHHAM pek Kia3b-
Mbl ¥ MOCKBBI ¥ HX J1€BOOEPEKHBIX MPUTOKOB aJJIIOBHAJNbHBIE MECKH
3aJ/leraloT HEMOCPeACTBEHHO Ha KapOOHATHBIX M [VIMHHUCTO-MepreJuc-
ThiX MOPOL&X KaMeHHOyroJabHoro Boapacra. HecMorps Ha cTodb
HIMPOKOE Pa3BHTHE TJUH IOPCKOTO pErdHOHaJbLHOTO BOHOYIOpPA, B
Meluepe Hepeaku NPOSABJIEHHMS KapcTa B Buie 03ep, 3a00.104eHHbIX
NOHUXKEHUI U BOPOHOK.

HsBecTHaky Memiepckoli paBHUHBI LOBOJBHO IJIOTHBIE, JOJOMH-
TU3UpOBaHHbIE, [VIMHUCTBHIE C/0M MOILHOCTbIO A0 8 M H3OJHPYIOT
pacrno/ioXXeHHble HHXe TOPH3OHTHL OT paclpocTPaHeHus sarpsizHe-
Husl. MacCuB CKa/JbHBIX [OPOJ HapyLIeH CHCTeMOH KPYIHBIX TEKTO-
HIIYECKHX TPEWMH, XOPOHIO HNPOSBJSIONIUXCS HA KOCMHYECKHX CHHMM-
KaxXx. DTUM TPEUHHAM COOTBETCTBYIOT 30HH HapYHIEHHS CIJIOHIHO-
CTH BOJOYIOPHBIX CJOEB.

OsHa U3 OTIMYUTEJNBHBIX uepT Meuepcko#i paBHHUHBI — HerJay060-
KOe 3aJjleraHue TPYHTOBHX BOJ, JIHUIb H3pPedKa ONyCKAaIOWHXCS 10
7 M. Ha yuactrkax pasMblBa 0PCKOro BOJOYIOPa B JOJHHAX PeK
BOAB ME€30KaiHO30MCKHX OTJIOXKEHHMH THAPAaBJIHYECKH CBS3aHbl C
BOAaMH [1yOOKHX TOPH3OHTOB, YTO NPHMBOAMT K 3arPSI3HEHHI0 3THX
rOPH30HTOB OPTaHMKOH.

OcHOBHBIE H3MEHEHHS Teo/IorHueckoil cpenbl Meiuepbsl BHI3BaHbI
topdopaspaboTkamu, xoTsl HauboJsee raybokHe W MHTEHCHBHBIE Ha-
pyuieHuss HabgawgaloTcsl Ha yyacrkax aob6biuu gocdopuroB B paiio-
He EropbeBckoro miaatro. B Hacrosiiuiee BpeMsl COCTOSIHHE T€O0JOTH-
uUecKoH cpefbl 6JH3KO K YCTOHYHMBOMY € IPOLECCAMH caMOBOCCTa-
HOBJIEHHS NPAKTHUYECKH Ha BceX, Jaxe PEeKyJbTHBHDOBAHHHIX M OC-
BOEHHBIX 3€MJAX ObBHINX Topdopa3paboToK. DTO CBUAETEJNbCTBYET
O TOM, UTO 3KOJOTHYECKHMH NOTEHIIMAJ] TAKUX 3€MeJb He JOCTHUT Ofl-
THMaJIbHOTO 3HaueHud. [daxe Ha KpynHo#l MeauopupoBaHHo# [le-
IMHOBCKOH mo#iMe reoJorvdeckasi cpefia B 30He a’spalud MOABEP-
}KeHa TpoleccaM, CHHXKAwIUUM 3Q(GeKTUBHOCTb CYIECTBYIOILEH CH-
CTEMBl MEJHOPUPOBAHHSL.

Ce/bCKOX03ICTBeHHOE OCBOECHHe 3eMesb Memeph M COMYTCTBY-
Iolee €My BHECEHHE XMMHYECKHX ¥ OPFaHHYeCKMX YAOOpeHHH aKTH-
BHU3HPOBAJM MOpOIIECCH 3apacTaHus, eBTPOPUKALHNY, BHYTPEHHUX BO-
10eMOB peruona. Bo MHOrMX H3 HHUX HapyHIEHO paBHOBecHe CJO-
KHBUIMXCA HAPOOUHOIEHO30B, B CBA3H C YeM HHTEHCH(OMIMPOBAJIHUCH
safosaunBaHue U topdoobpasoBaHue. BMecTe ¢ TeM coKpamaercs
/01 a/b AKTHBHOTO MJIOCKOCTHOTO CMBIBA M PA3BEBAaHUSl MeCKOB H
Topa.

CMoneHcKO-MOCKOBCKas BO3BBIHMIEHHAss MOpeH-
Has paBHHHAa OTJIMYAETCH TEM, YTO Ha 3anaje ee IOPCKHil BO-
JOYIOP OTCYTCTBYET, @ Ha BOCTOKE OH BBIIEPKaH M AOCTATOYHO MO-
HOJIUTEH.

[To Bce#i TeppHMTOPHH 3/€Ch PasBUTH MOKPOBHBE CYIVIMHKH. TH
TSXKeJple adeBPUTHCTHIE, MECTaMHU JIECCOBHHbIE 0ODa30BaHUsT MOIIL-
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HOCTbIO 70 14 M, pacmpocTpaHeHb W Jajee K IOTYy, BKJOuas 3a0K-
ckne 3emJid. B HMX BeTpeuaercss 10 ABYX TOPH3OHTOB MorpeBeHHbIX
NOYB.

Hpyrasi xapakrepuasi 0cO6eHHOCTb ONHCHIBaeMON o6aacTH —
NOBCEMECTHOC PAa3BHTHE CYTJHIIKOB MOCKOBCKOH MOpeHbl, HHOTIA
NepeKphLIThiX (DJIOBHOTAALHANBHBIME HAH aJJIOBHAJAbHBIMH [E€CKa-
MH. B Bocrounofi wactu CMosencko-MOCKOBCKOH BO3BLINIEHHOCTH
MOCKOBCKAA MOpeHa BHH3 IO pa3pe3y CMEHSIETCSl CyTIMHKaMHu JHEI-
POBCKOH MOpEHbI, HHOTAa OTHe/JEHHbIMH OT Hee NeCKaMH, OTI0XMB-
IMMHUCS B NEPHOJ AHEIPOBCKO-MOCKOBCKOTO MEXJEIHHKOBbS.

Mopenuble otaoxenus, ocobenHo ua 3amage obaacTH, npeio-
XPaHAIOT HMWXKeJeXalllde BOAOHOCHBle TOPH30HTH OT 3arpsi3HEeHHSs,
a TaKXKe 3allUAIOT OBEPXHOCTb TEPPUTOPHHM OT IPOIECCOB, CBS-
3aHHbIX ¢ rIyOuHHbIM (morpeGeHHbiM) Kapctom. C ceBepa Ha ior
CBOIICTBAa MOCKOBCKOH MODEHbI IOCTENeHHO MEHSIIOTCH: yMeHbUIAeT-
¢sl IJIOTHOCTb MOPOJ, YBENHUHMBAETCs UX ONECYAHEHHOCTb H CHUXKA-
ercA MPOYHOCTD.

CgoeoBpasHbiil THIO CTPOEHUS TeOJOTHUECKON cpelbl Ha CeBepo-
BOCTOKe BO3BBLIIEHIIOCTH CBf3an C COXPAHMBIIMMHUCH 3[AeChb MeJO-
BbIMH OTJIOXKEHHSIMH, B YACTHOCTH C OMOKAaMH H TpeleaaMy Cauto-
Ha, B KOTOPBIX BCTPEYAIOTCS MPOCAOM TYTOMJIACTHUHBIX [JIMH, Iec-
KOB ¥ IeCYaHHKOB. B CYXOM COCTOSIHHM 3TH MOPOJABI CAYKAT HaJIeXK-
HbIM OCHOBaHHMEM AJf JIOOLIX COOPYXEHHH, HO [IPU BOJOHACHIILEHUH
UX IOPOYHOCTb Ha cxKaTtve curxkaercs B 10—15 pas u onu npuobpe-
TaAI0T MJaCTHYHOCTD.

B paspese 3mech NMPHCYTCTBYIOT H HHIKHEMEJOBble IapaMOHOB-
CKMe TJIMHbI, NJacTHUlble U CKJAOHHBIE K OMOJ3HEBLIM AedopMaiusiM
TaM, Ile OHH BCKDLIBAIOTCH OBparamMd U 6ankaMi, B YaCTHOCTH Ha
Kanucko-AMHTPOBCKON Tpsife.

Opckue ravue, 06pasyloliie perHoHaJbHbIA BOJOYIOP, BBHICOKO-
N/1aCTHUHbI, HHOTAA JAOBOJLHO MOPHCTHI (HHXKHEBOJIXKCKHE) M CKJOH-
1Ibl K PasMOKaHHIO BO BJaXHo#i cpege. C BOMKCKMMH H okcopi-
CKMMM TVIHHAMH CBSI3aHBI ONOJ3HM Ha TeppHTopuH Mocksul. Ilopo-
Ibl MO31Hero KapOoHa Ha BOCTOKe 06JaCTH CHJIbLHO 38KapCTOBAHHI.
C stumu mopomamu cesisan H kapcr Mocksbl. Ilo HekoTopbiM cBe-
JeHUsIM, KapCTOBHe MOJOCTH 3aHUMAIT B HUX Ao 60 % Bcero mpo-
crpancrBa. 3anmaanee JauuaMu  Hapo-®omuuck — Pysza — Boaoko-
JIaMCK KPOBJIIO KAMEHHOYTOJIbHBIX OTJAOXMEHHH C/1araloT OOpPOAH
MOCKOBCKOI'0 sipyca. 3Jech ke, ocobedHo OaMXKe K lory obmaacty,
BhylesI0Tca He6oJbllINe Y4acTKH, rae ua raybure 30—40 M nmopx
TOJIIEN UYeTBEPTHUHBIX OTJIOKEHHH CKBAXKMHAMM BCKPBITH IOPOJbI
BepEHCKOro ropu3oHTa cpefitero Kapbowa ¥ IPOTBHHCKOTO TOpPH-
304Ta HUKHEro kapboua. ITO IIMHUCTHIE 06PA30BAHUA MOLULHOCTLIO
70 30 M, IJOTHbE, ¢ NMPOCAOAMH MECKOB M MECYAHHUKOB, AOBOJbHO
yCTOHYMBble W He IOJBEPXEHbl aKTHBHOMY KapcroBaHuio, Unoraa
3L€Ch BCTPEUAOTCH [POCAOH  MOJOMHTH3MPOBAHHbLIX, MacCHBHBIX,
¢1a60 KaBepHO3HLIX M3BECTHSIKOB HJIH Meprejed MOIIHOCTbIO He 6o-
Jee 3 M. Ha stux yuacrkax, necMOTPsl Ha OTCYTCTBHe DECHOHAJb-
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HOTO BOAOYNODP&, HUXAHHEe BOJOHOCHBIE TOPU3OHTHl HAJEXHO 3allH-
UIE€Hbl OT 3arpsi3HeHHs.

Ha yuacrkaX, rme BepeHCKHe IVIHHBI Pa3MBITHl M IIPOTBHHCKHE
H3BECTHAKM MNEePEKPHIThl JHHIIL C/J0€M UYeTBEPTHUHHIX OTAOKEHHH,
BO3MOXHO 3arpsi3HeHHe BOJOHOCHBIX TOPH3OHTOB KapOoHa npu yc-
JIOBHUH NEPeTOKa BOJ M3 BhIIeJEKaUUX FOPU30HTOB B HUXKHHE 3Ta-
XU JuTocheps (B mpenenax reoJOrH4ecKoll Cpefbl).

B MopeHe pa3BHTH BOAB CHOPAAMYECKOTO pPaclpOCTPaHeHHs.
B 30Hax TEKTOHMUYECKHX HapyuwleHHH Mo AOJAMHAM pPEK BO3MOXKHO
3arpsAisHeHye BOJOHOCHHIX TOPH3OHTOB KapBoHa TaM, rjpe HMx 3aiuH-
LL{eHHOCTb HeJOCTaTOuHa.

O6fuiee COCTOSIHME TEOJOTHYECKOH CpPeabl AOBOJbHO HEyCcTOHuH-
Boe. Eciy Ha 3anmaje o6sacTH 9TO CBSI3aHO CO CHHXKEHHEM BOJHOCTH
pex BCJAeACTBHE HeC6AaNaHCHPOBAHHOCTH MEPONPHUATHH Mo X035HCT-
BEHHOMY HCNOJIb30BAHHIO 3e€MeJNb W OXPaHe NPHPOAH, To BOJIH3H
MoOCKBH M jajee Ha CeBEPO-BOCTOK BBHI3BHIBAIOT TPEBOI'Y CHMXKEHMEe
YPOBHEH 3KCNMJIyaTHPYEMBIX BOAOHOCHBIX TOPU30HTOB, 3arpsisHeHMe
TPYHTOBBIX BOJ M YXyJlIEHHe KaueCTBa (3arpsizHeHHe) NUTHEBHIX
BOJ| IM1y0OKHX TOPU3OHTOB KapOoHa.

OCNOXHSAIOT HHXEHEPHO-TEONOTHYECKYI0 OGCTAHOBKY H «HEOXM-
JlaHHble» TEXHOT€HHBIE OMNOJI3HEBHIE MOABIKKH ¢ pa3pyilleHHeM
cTpoeHuil (Hampumep, B JImurpoBe B 1987 r.) ¥ ueoBeueCKHMH
KePTBAaMH, HECYIlLHE YIPO3y HCTOPHUYECKHM NaMATHHKAM.

MockBopeunko-OKkckasga MOpDEeHHO-3PDO3HOHHAS
pPaBHUHA 3aHuMaer obmmupHeliniee mexaypeube Oxu U1 MOCKBHI-
pexu. Jlnsi Hee XxapaKTepHHBl yMepeHHble HOJHSITHSI, HA4aJo KOTOPbIX
NPUXOJUTCH Ha MO3AHHUH OJIHTOIEH.

Bce Te e MOKPOBHBIE CYIVIMHKH NOKPHBAOT BCE BOJOP a3/eJbt
H HX CKJOHBI. [€0J0ro-auTosoruueckoe CTPOEHHe TEPPHTOPHH OT-
Juuaercsd 3aecb HauboJblluM pa3HooOpa3HeM [0 CPaBHEHHMIO CO
BCEMH OCTaJbHBIMH HHXXEHEPHO-Te0JOTHYeCKHMH 06JacTAMH.

B paspese ormeuaercs BHIAEPKAHHBI TOPH3OHT IJIOTHHIX, CJla-
GoNpOHNIaeMbIX, AOBOJbHO MPOYHBIX AHENPOBCKUX CYTJIMHKOB, Ie-
pPEKpPbIBaeMbIX MeCTaMH (DJIOBHO- MJAH JHUMHOTISAUHAALHBIMH, NIPEH-
MYLLECTBEHHO [eCuaHbIMH OTJIOXKeHHAMH. B ocobbiil Tun crpoenust
reo/IOTHUECKOR Cpeflbl BBHIAENSIOTCS TEPPUTOPHH, TA€ Haj JHENpoB-
CKO#l MOpE€HO# 3ajeraer MOCKOBCKasl, 4acTo OTJIeJNeHHas OT Hnee
JIHEIPOBCKO-MOCKOBCKUMH (JIIOBHOTJAIIHAAbHBIMU DeckaMu, Ofmas
MOILHOCTb 4€TBEPTHUUHBIX OTJNOXKEHHH He6OoJbHIas.

¥0pckue rAHHBL MMEIOT 3/ieCh OCTPOBHOe pacnpocTpaHenue. [Ipu
3ToM Ha ceBepe MockBopenko-OKCKOH pPaBHHHB OHH €lll€ COXPaHH-
JIH CBOIO CIJIOHIHOCTb, Hapyulaemyio JIHilb JAPEBHHMMH BPE3aMH, HO
K ory M toro-danany B6auHan Oxku H Hapbw peruoHagbHBIA CJ0#H
(MJIOTHK) NOCTENEHHO pacmajgaercss Ha HeboJabiine ocTpoBkH. OO-
HIMPHble NJOWMAAH APEBHHX BOJOPa3/eJOB M CKJIOHOB 3aHATH H3-
BECTHSIKAMH H JOJOMHTAMM CpPejHero KapOoHa, HaXOAsuiMMHUCH Ha
ray6unax 90—100 M Ha ceBepe MHXKEHEePHO-reoJorHuecKol obJacTh
1 Ha rayoune 20 M BOaM3u goaunbl Oxu. CoBpemeHuble peku Oka,
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Cenepka, Kamupka, Hapa u apyrue nacieayior 3aechb AOJAEIHHKO-
Bbl€ JIOX OHHBI.

Biuskoe K aneBHOH NMOBEPXHOCTH 3aJjeraHde MOOpPoA KapOoHa
NPHBEJNO K 3HAUNUTENbHLIM €€ HAPYIICHHAM H IPOSIBJAEHHIO KapCTo-
BO-Cy O (HDOSHOHHLIA M KapCTOBO-NIPOBAJbHbLIX (hOpM, NpHYeM HEpeIKo
U3BECTHIKHM W JOJOMMTH Kap6oHa cJyXKaT OCHOBaHHMAMH AAA 3[a-
HHH H COODYkeHHH.

B ponuuax pek Ha yuactkax CIJIONIHOTO Pa3BHUTHS Kapcra uwer-
BEPTHYHbIE BOJOHOCHBIE TOPH3OHTHl T'HAPABJIHYECKH CBf3aHbI C Ka-
MEHHOYTOJIbHBIMH, 371€Cb MTPOMCXOIUT 3arpsidHeHHe TJyGOKHX BOJ,
KOTOpPO€ He pa3 OTMeuasoch IpH 06C/AelOBAHHH B XOJe HX JKCIIya-
TaluH.

Ofwee cocrosiude reoJoruueckod cpeiasl Mocksopenko-Oxkckoi
pPaBHIHBI OBOJbLHO HeyCToHuuBoe, I'yiy6oKHe W OOHIMDHbIE Aelpec-
CHH ypoBHe#l BOJ [V1IyOOKHX FOPH30HTOB KapHoHa, HMeEIIINX MHOrO-
uyCJ/IeHHblE JIOKAJbHble THAPABJINYE€CKHE CBSI3H C BOAAMHU YeTBEPTHY-
HBIX OTJIOKeHHuH, 6e3 COMHEHHUS, OTPaKalTCs Ha BCeX IK30TE€HHBIX
reo/IOTHYECKHUX MPONECCaX, BO MHOIOM ONPeAeAsIONINX HHXKEHEePHO-
re09KO,10THUECKHE YCJIOBHS 3TON 4aCTH PeruoHa.

AkrtuBHOe BonomorpeGJieHHe B 30He MHTaHHS MOJ3E€MHBIX TOpH-
30HTOB BOAaMu OKH, BEPOSTHO, CKa3biBaeTcs H Ha peXXHMe CaMomi
peKkH, ¥ Ha npoueccax GOpMHPOBAHHSA ee pycaa.

HeycroliunBoe cocTosiHHe cpelibl CBSI3aHO He CTOJbLKO C Heobpa-
TUMOCTbIO TEeXHOreHe3a reoJOTHYECKOH Cpelb!, XOTs oHa (Heobpa-
THUMOCTb) H HMeeT MeCTO, CKOJIbKO C «HEOMHJAHHOCTHbIO» MHOTHX
F€09KO0JIOTHUECKHX! MPOILECCOB: 9PO3HH, KapcTa, OMOJ3HEBLIX MOJBH-
XKeK, 3arps3HeHHs HOJA3eMHbIX BOJA M TPYHTOB 30HBI aspallHH.

3a0KCcKOe 3PO3HOHHOE TJAaToO OTHOCHTCA K objactu
COBPEMEHHLIX C/a0biX MOAHATHH, HaYaBUINXCS B MO3JHEM OJHIOIE-
He JIHemnpoBCKHe MOpEHHble CYTJIHHKH, IepeKPbLIThie YeXJOM Mo-
KPOBHBIX OTJIOXKeHHH, PacnpoCTPaHeHbl JOBOJbHO HIMPOKO, HO 4ac-
TO pa3opBaHbl COBPEMEHHOH T'yCTOH 3IPO3HOHHON CETbIO, 3ajeraioT
OHH Ha HEeCYaHblX OT/IOKEHHSIX OKCKO-JHEIPOBCKOIO FOPH30HTa HJH
Ha [IeCKaX BePXHeidl I0pPbl U HHXKHEro menaa. Berpeued 3iech M takofi
THII CTPOCHHSl YETBEPTHYHLIX OTJOXKEHUH B mpeaenax mnorpeGeHHbIX
JPEBHHUX [MOJHH, KOra I10J OKCKO-IHENPOBCKHUMH IMeCKaMH JeXaT
JleTKHe ONMeCYaHEeHHble CYIJHHKH OKCKOH MOpeHbI MOIIHOCTbIO [0
10 m.

Hecmorpsa Ha MWIHPOKOe pacnpocTpaHeHHe IOPCKHX BOAOYIOPHBIX
IJIMH, K3-38 CPaBHHTENbHO HeOGOALUION MOLIHOCTH BCEro 4yexJa Haj-
KapOOHOBLIX DBIXJ/IbIX OTJOXKEHHH OHH HepeJKO NPOopBaHLL COBpe-
MEHHbIMH OBparamH, AOJHHAMH DeK M DYYbeB, M B 3TOM cJjydae
Mbl MMeeM JeJ0 C TaKHM THIOM CTPOEHHs [eOJIOTHYECKON Cpefbl,
KOT[a KapCTOONachble HM3BECTHAKM KapGoHa BbIXOAAT Ha MOBEpX-
HOCTb WJIM OT/JEJIeHbl OT Hee HeOOJbHIMM cjoem HeckoB. [Tosromy
AKTHBHbIE KapCT U OMNOJI3HH BeCbMa THIHYHLI AJS 3a0KCKHX 3eMelb.

! Teosiornyeckue npoueccH, NpAMO oTpa)KamwllHecs Ha 3KOJOIMU Cpeldbl B
HacTosllee BpeMd
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OTH 3eMJH B OCHOBHOM CeJbCKOXO3fHCTBEHHbIE, [03TOMY CO-
CTOSIHHE Te0JIOTHUECKOH cpeAbl He BBI3bIBAET OOJIbHIHX ONACEHHH.
HekoTopble OnaceHHsi BLI3bIBAET €€ BEPXHHH CJOH, rje CJ/HIIKOM
60JbUION NPOLEHT 3eMe]b MoNajaer B paspsf TeoJOTHUECKHX He-
yaA0oOHH H aKTHBHBI NPOLECCHl MJOCKOCTHOTO CMbIBA ILJIOJOPOAHLIX
IIOYB YePHO3EMHOHA 30HBI.

CeropnsilliHee COCTOsIHHE Bcell NPHUPOJHON Cpelbl M TeoaoTHUe-
CKOHl B 4acCTHOCTH ompefedsercs cTpyKTypol#i MockoBcko#i arsome-
PauyuH, B TPaHHIlaX KOTOPOH cpela HCILITHLIBAET MOIUHLIH IHEPro-
npeccHHr ypOAHHM3aIIMH, BLIPA3WBHIMHACH B HHXKEHEPHOH pEKOH-
CTPYKIHMH JaHAmadTa, HapacTalomel SKCIONYyaTAalHH MOJA3€MHBIX
BOJ, M 3arPsI3HEHHH NOA3eMHbIX cep. DTO raaBHble HAKTOPHI, ONpe-
AEJISIIoIHe COBPEMEHHbIE INPHPOJHO-TEXHHUECKHE CHCTeMbI, TeXHO-
ouorembl, (OpMHpYIOUIHE KOHTa30HY, TE€OPHA (YHKIIMOHHPOBAHHS
KOTOPOH W METOAHKa HccJeJOBaHUs TPeOYIOT pa3paboTKu.

Tepputopus, Haxoasmasics 3a npejgesaMu MOCKOBCKOH arJo-
MepaiHH, HO B TPAHUIAX PETHOHA, BOBJIEUEHA B OCHOBHOM B Ce€Jb-
CKO- H JIeCOX03sIHCTBEHHOE Hcmosab3oaHue. Ho s nmpoMmblilieHHO
Pa3BHTLIX PETHOHOB THI cpelbl, GOPMHPYIOIHHCA 3[ech (HMeeTcs
B BHAY MockoBckas 06J1acTb), Mbl OTHOCHM K NpefypOaHH3aIHOH-
HOMy. Bo-mepBbIX, 3TOT TEPMHH OIlpele/seT MOILHOE BJHSIHHE To-
POJACKOH arjoMepainMH, CTpeMsiueficss BLIBECTH 38 CBOH Ipejedbl
(HO pa3MecTHTb Kak MOXKHO OJiMXKe) BPeNHLIE NPOHU3BOACTBA H OT-
Toprawuel orpoMHble IJIOWAAH NOJ PEKPEanHio, Ha KOTOPLIX IIOu-
TH CIIOHTAZHHO BO3HHMKAIOT KBAa3HTOPOACKHE YCJOBHS. Bo-BTOpBHIX,
MockoBckast ropoicKasi arJoMmepanHs MOKa elle CKJIOHHA K POCTY
H pacillHPeHHIO TpaHMi, TaK 4YTO NpeAypOaHM3anHUOHHbIE JaHANIAd-
Tbl HMEIT pea/bHYI0 NEpPCIEKTHBY Nepexola B ypOaHH3a1HOHHBIK
THII.

XapakTepHbI# POCT arjJoOMepamud [0 TPAHCIOPTHBIM apTepHAM
CHEPXKHUBAETCSl COXPARHEHHEM CAHHTapHBIX 30H MPOAYKTHBHBLIX Jec-
HbIX MAaCCHBOB H CEJbCKOXO3fHCTBEHHHX 3€MeJb, PeKPealnMOHHBIX
TE€PPHTOPHA.

Jueprusi TexHochepsl H3MEHSIET COCTaB M KauecTBO TeoJOTHYe-
CKOH cpeibl B NPSIMOH 3aBHCHMOCTH OT €€ YCTOHYMBOCTH K TEXHO-
TEHHOMY BO3JI€HCTBHIO.

OrneHka ycTOHYMBOCTH reoJloTHUecKoi cpeasl MocKOBCKOro pe-
THOH& [0 pAAYy KPHTEDHEB OTPa3uJa JOBOJbHO NECTPYI0 KapTHHY
pasJIHYHOH YCTOHUYHBOCTH TEPPHUTOPHH (pHC. 22).

YCTOHYHBbLIE YHACTKH NPHYPOUEHB! K a/JI0BHAJLHBIM H (JIOBHO-
TJISIHAJAbHBIM DABHHHAM C TPYHTOBBIMH BOJAAMH Ha rJybune 6osee
2 M. BomonocHble u KapcToonacHble Togiud Kap6oHa HaleXKHO H30-
JIHPOBaHbI OPCKHMH ranHamu. MoiiHass 30Ha aspaiHH, cBoOOAHO
GunbTPyOImAas MOCTYyNAWIe C OBEPXHOCTH BOJABI, ABHXKYyULHECS
TPYHTOBbIE BOJALI, Pa30aBJ/fioIHe H BLIBOASIHME 3arpPA3HEHHbIE HH-
(OUABTPAThl, CO3AAIOT OJATONPHATHLIE YCJAOBHS AJS CaMOOUYHULEHHS
FCOJIOTHUECKOH Cpe/lbl. DTOMY MpOlecCY cIOCOGCTBYET H PasBHTLIH
nouBeHHbll caoi. HanGoabiliee uucio yCTOHYMBBIX K BHEHIHEMY
BO3/ENCTBHIO Y4acTKOB Haxoautcs Ha CMo/aeHCKO-MOCKOBCKO BO3-
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Puc 22 Kapra Tunu3auuu reosioruyeckoii cpeib MOCKOBCLOro perHosa no ycioil-
YHBOCTH K HHIKEHEPHO-XO03gHCTBEHHOMY BO31eliC TBHIO

1 2 — paitonnl ¢ BbICOKOW YycTofiunBoctbio (/ — anmosnaganuiie Tteppachl  1ay0HHA 3aacia
HUSl TPYHTOBBIX BOA Gosiee 3 M, 2 — BOAMO-JNEHHKOBble DABHHHBLI C TEMH e TAyGHHAMH
3ajleranWs TPYHATOBLIX BOA), 3—I0 — pailionsl cpelneli ycToHUHBOCTH {3 — aanioBRaAbHbIe
Teppackl, 3a60J0YeHHbIE, TJYGHHA TIPYHTOBLIX BOR MeHee 3 M 4 — 3aHIPOBbIE DABHAHLI,
rayGnHa TIpPyHTOBbLIX BOA I—3 M, § — 03epHO JeHKKOBble pABHHHBI C GJH3KHM K [OBEpX-
HOCTH 3ajeraHHeM TIDYNTOBRIX BOJX, 6 — JEeJHHBKOBbLIE pAaBHHHbI, caaGopacusneHeHusle, 7 -— TO
e, 3abojouennsie, cnaGopacyseHeHNble, 8 — TO XKe, DAaCYJeHeHHble, 9 — TO XKe, [OJOTQBOJ-
HHCTbIE, JO — 7O XK€, CHAbHO W ray6oko pacunedeHlbie), [1—{4 - pailodbl ¢ HHU3KOH yCToll-
YHBOCTBIO (f]/ — TOPdSAANKN, GonOra, /2 — anIOBHajbHbBIE TeEppachl HA yyacTKax [OTpe-
6enHbX ADEBHUX JOJNH, /3 — BOAHO-JIEIHHKOBbIe DAaBHHML (Ha LOKOJe KapCTOOMACHHI\ H3-
BECTHSAOB), f4 — OIIOJN3HEOMNACHLIE CKJIOHBI)

BbIIIEHHOCTH, Ile MOUIHble HAKOIMJEHHs MOPEHHBIX CYTJAMHKOB, YCH-
JAEHHBIX IOPCKHM BOJAOYHNOPOM, HafexHo H30AupyloT raybokue ro-
PH3OHTBI [€0JIOTHUECKOH Cpellbl OT 3arpsi3HeHHsl ¢ NOBEePXHOCTH.
Bonbmas 4actb zemenb [ToAMOCKOBbS OTHOCHTCS K KaTeropHu
CpeNHEYCTONYUBLIX, B YHCAO KOTOPHIX BOLIJAM YYaCTKH C Pa3/IHYHLIM
THIIOM T€O0JOTO-JHTONOTHUECKOrO CTPOeHHs cpeabl. K cpegHeycToi-
YHBBIM OTHECEHbl MOHMEHHBble TEepPPHTOPHH, I'le TPYHTOBBE BOABI 3a-
JIETAI0T IIOYTH Yy IIOBepXHOCTH ¥ Haubosiee BepOSITHO TeXHOTEHHOe
noaronnesne. IToAMeHHble 3eMAH 4acTo 3a60JIOYEHB, U NIPH CTPOH-
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TeJbCTBE 3J€Chb HEOOXOAHMO IpOBeNeHHE KOMILJIEKCa HHXEHEPHbIX
MepPOIPHATHH [0 3allUTe OT HEpaBHOMEPHLIX 0CaJ0K, NMOATOIJEHHS,
pasMbIBa W paspyilienus OeperoB. Menaunopauuss moiM ocobeHHO
CJIOXKHa HM3-3a HeOOJIbLIOTO Iepenajfa YPOBHSI BCKPbIBA€MBIX BOJ, H
31eChb HauboJee 4acToO OCYUIeHHE 3eMe/b BJieueT 3a coboil mepeocy-
HIEHHE COCELHHUX Y4aCTKOB.

K cpenHeycTofiunBbiM OTHeceHbl 3a6ojioyeHHble 3eMJan Memepbl
1 BepxHeBOXKCKOR paBHHUHB, MpolIeANINe PEKYJbTHBALHIO, TaK KakK
HeCMOTpPSI Ha NpPHMHATHle Mepbl B GOJNBUIMHCTBE CJAYYaeB OHH Ipen-
pacno/ioXeHnbl K 3abojauMBaHHI0 ¥ 3a03epHUBaHul0. TpebyloT 3a-
UIMTH OT NOATONJIEHHs NMPH OCBOEHHH M TPYAHO MOAAAIOTCH MENHO-
pauMH NJOCKHEe YY4acTKH 3aHAPOBBIX PaBHHH, [Jie NMeCKH MOACTHJA-
IOTCS MOCKOBCKHMH HJHM JHENPOBCKHMW MOPEHHBIMH CYIJIHHKaMH,
3a/leralouiuMy JOBOJBHO OJHM3KO K JHEBHON NOBEPXHOCTH. BHXKe-
HHe TPYHTOBBIX BOJ 3Aech caaboe. BeTpeualoTcss 3acToiHble 30HBI.

Jpyrofi cpenHeyCTORYMBBIN THI reOJOTHUECKOH Cpeabl xapakTe-
pPH3YeTCS Pa3BUTHEM O3€PHO-JE€JHUKOBBIX JIEHTOUHBIX TJIMH MOLLHO-
cTbio oT 5 g0 15 M (Ha Bojmopasmenax). Ilo peabedy ato caabo
pacuseHeHHas 03€PHO-JE€JHUKOBas PaBHUHA C MJOCKUMHU 3a60J0UeH-
HBIMH MeXaypeubamMH. O3epHo-JeJHHKOBBIE OTJOXKEHHS 3aJjeraloT
Ha JHENPOBCKUX MOPEHHBIX CYIJIMHKAaX, MEPEKPBITHIX MOKPOBHLIMH
CYTrJHHKaMH. DTOT THN JaHaimladTa XapaKrepeH MJs 1EHTpPadbHbIX
u npuokckux pafionoB IloaMockosbsi, 6accefina CeBepku U BepXo-
BbeB [laxpol. Bojora m o6mas npeapacnosoxeHHOCTh TePPHTOPHH
K NOATOMJIEHHIO W 3200JaYuBaHUI0, HEMHUHYEMBble BCJEACTBHE ITOTO
Mepbl 110 HHXEHEPHOH MOATOTOBKE TEPPHUTOPHMH ONpPeAeNHJH KaTero-
PHIO YCTOHUHBOCTH.

Ha sHaudreqbHOH nJoWlagy perdoHa pasBHThl CYTJIMHKH MOC-
KOBCKOTO BO3pacTa MOIHOCTLbIO 50 M u GoJiee, moacTuaaeMbie (JIio-
BHOIVISILHAJNBHBIMH  MOCKOBCKO-THENPOBCKHMH mneckaMu. Ha 1oro-
3anaje BCS 3Ta MHOTOMETPOBAasi TOJIHIA UYETBEPTHUYHBLIX OTJOXKeHHH
3ajleraer Ha CpeJHEKaMEHHOYTOJNbHBIX KapPCTYIOHIMXCS H3BECTHAKAX.
IIpuHATO cuMTaTb, YTO MOHIHAs TOJILIIa YETBEPTHYHBIX OT/IOXKEHHH
HaJ€XHO H30JUpPYeT KapcToollaCHble Mopojbl KapOoHa, HO eCTb i
Apyrie cBelJeHHst 0 (opMax, Pa3sBHUTHIX 3[eCh H OUeHb HalOMMHalo-
LHX KapcToBO-Cy(h(Oo3HOHHLIE.

MoCKOBCKHE ¥ JHENPOBCKHE MOpEHHBle CYIJIMHKH, NepPeKpHIThie
MOKPOBHLIMH OTJ/IOXKEHHUSIMH, O3€PHO-JE€JHHKOBBIX H MOPEHHBIX pap-
HuH TloaMOCKOBBSI cayKaT BOJOYNOPOM s MHOHJILTPAIHOHHBIX
BoA. Ilpu stom co3pmatorcst yc/oBUST At (OPMHPOBaHHSL TEXHOTEH-
HOH BepXOBOJKH, 3a0o/jlauMBaHUsl M NOATOILIEHHS, YT0 U Halbuo-
JaeTcs Ha rOpoJCKHX TEPPHTOPHAX M BAOJb TPAHCIOPTHBIX KOMMY-
HUKaHH.

Heckosbko MHade pearupyer reoJoruyeckas cpefia Ha BHeLIHee
BO3JeHCTBUE B mpejestax KiuHcko-[AMUTPOBCKOH rpsibl H Ha I0TO-
3anaje peruoHa, rie peabed orauyaercss Haubouabiuedl pas Ilog-
MOCKOBbSl PacU/I€HEHHOCTLI0 W HIMPOKO Pa3BHTH TaKHe IPOLECCHI,
KaK oBpaxHas 3po3us H onosa3Hu. CTPOUTEJbCTBO JIETKO Hapyuaer
H 6e3 toro caaboycToiiuMBbie CKJAOHBI; 00BaJbl, OMOMA3HH, aKTHUBHU-
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3aiusl M yracaHme 3pO3HH -— THIHYHAS peaKlUs T€0JOTHUYECKOH cpe-
IAbl Ha HHXEHepHOEe BMeHIaTeJbCTBO.

T'eonoruveckas cpefa co caabo#l, uan HU3KOH, YCTOHUHBOCTLIO
OTJIHyaeTcsi ObICTPOTOH M AaKTUBHOCTHIO PEaKLMH 114 TeXHOrEHHOE
BO3[elCTBHe, a 3arpsi3HeHHe C IIOBEPXHOCTH JIETKO HNPOHUKAeT Ha
3HAUYUTeJbHble TVIYOMHBI H JOCTHraeT BOJOHOCHBIX OPH3OHTOB Kap-
Gona. 'lapHasi 0COGEHHOCTL 9K30TEHHBLIX TeOJOTHUYECKHX NPOLECCOB
B 3TOM cJy4ae 3akJAKyaercssi B TOM, YTO OHH TPO3ST Haubojdee
CePbe3HbIMH IOCJAeACTBHAMH. [T MOCKOBCKOTO perHoHa K TaKHM
IpoueccaM OTHeCeHbl OMOJ3HH, KapCTOBO-CYy(h(hO3MOHHBIE, MPOBAJIbI
1 HepaBHOMepHbie NPOCAAKH Ha Topdax.

K xareropiu HeyCTOHUMBBLIX OTHOCSTCS Y4YaCTKH MOJE€IHHKOBBLIX
norpe6eHHbIX AOJHH, RPe3aHHBLIX B 3aKapCTOBAHHbIE MOPOALI Kap-
0OHa M 3amOJIHEHHBIX OKCKO-JHCMPOBCKHMM  a/NIIOBHANbHLIMH H
(hJIIOBHOTIALHANLHBIMH [T€CKAMH, HEPEAKO IePeKpHIThle meCyaHLIMh
OTJIOKEHUSIMH COBPCMEHHBIX peuHBIX JOoAMH. Ha rtakux yuacTkax
GORbl 4ETBEPTHUHBIX OTJOXKEHMH MMelOT NpsiMyl0 THAPAaBJIHUECKYIO
cBfI3b € TyOOKHMH BOJOHOCHBIMH TOpH30OHTaMH. Bomoor6op u co-
INYTCTBYIOLLAST €My HMHBEPCHS MepeTeKanusi MOJA3EMHBIX BOJ CONpO-
BOXKAAIOTCA  KapCTOBO-CYy(h(PO3HOHHO-NPOBANBHLIMH  SIBJACHUSMH,
cydosvel. v 3arpsasHenreM ravOOKHX rOPH30HTOB MOL3eMHLIX BOJ.

[Tono6HOro poja y4acTKH TATCOTEOT B OCHOBHOM K JOJHHAM
pex Oxu, Mockeb, Kaszemb, Tlaxps, Cerepku, Hapoi, I1potBnl u
Ocerpa. Tak, B nonnnax Oxu, KAsi3bMbl H HX OPHUTOKOB ¢J1a60yCTOMH-
YMBBIC YYACTKH CJIOXKEHBI CpefHeNeTBepPTHYHLIMH (WIIOBHOTISLHAb-
HBIMH MeCcKaMii ¥ AHEINORCKUMH MOPEHHBbIMHM CYTJIMHKAMH MaJlo-
MOTUHBIMH, 3a/leralouliMIl HAa 3aKaPCTOBAHHBIX HM3BeCTHSKAaX kKapbo-
Ha. Iomy6uia ceexMX BOPOHCK HAa ITHUX vdyacTkKax jgocruraer 15 w,
a rvamerp — °0 M. K Mecrav ckomjieHysi KapCTOBbIX BOPOHOK, Te
ONH LCMOJb3YIOTCS 15 3aXOLCHEHHs OTXOROB (hepM, NMpHypOYEHBD
ouary sarpsizHeHus rJay O0KHX oOROHOCHBIX TOPDH3OHTOB. 3Mech e
C\LHIECTBYET OMACHOCTbL Pa3BUTUH KarTactTpodHuueCKux cydhdo3noHHuo-
KapCTOBBIX MPOBAJOB, a ITHOTAA M NMOATOIJIEHHS TEPPUTOPHA.

CaMoCTOATENLHYIO TPYINNY 1ICYCTOIMUMBHIX yY4acTKOB 06pasylor
OI0JI3HEeBhle CKJIOHBL. KpyrnHbie 6/J0KOBble OMOJ3HH, 3aXBATHIBAIOUIHE
IJIMHLI BepXHefl IOPBLl, HMet0T mowlocts 5o 40 M u Goaee. Crabu-
JIH3AHHUS HX CBfizaHa ¢ GoJbuiMMH TPYZHOCTAMH. Omos3ng B ueTBep-
THYHBIX OTJIOXKEHHAX OGLICTDOTEUHbI M YaCTO HeoxuaaHHbL, Mx cxopn
cBfi3aH C pa3pyilleHHeM M norpeGeHHEM MOJA OMOJA3HEBHMH Macca-
MH JIETKHX CTPOeHHH.

W, nakoHen, HM3Kas YCTOAYHMBOCTb OT/IHUYAET BOAOHACHIIEHIIBIE
Topdbl MomHocTbio Gosee 10 M. Boabliloe cofiepKaHHe OpPraHHKH
B BOJAAaX TOPMAHHKOB YBEJHYHBAET HX OHMOJOrHUECKYHD H XHMHue-
CKYy10 aKTHBHOCTb. CTPOHTENbCTBO Ha TaKMX yuaCTKaXx Tpebyer cie-
LMaJbHbIX HHXKEHEDHBIX pellleHHH ajisi obecnedeHHs YCTOHYHBOCTH
COODYIKEHUH W NMpeAyNpexIeHUss HePaBHOMEDPHBIX OCaIOK.

OmneHka HM3MeHEHHH TeoJOTHUECKOM Cpelbl HWJAM CTeleHH Hapy-
HIEHHOCTH €€ MOKeT OBbITb BbINOJHEHAa 10 TPEeXYPOBEHHOI CHCTEME.
CnaboHapyuieHHble 3eMad (CTPOro roBOpsi, HEHAPYHICHHBIX 3eMedb
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B NMPOMBILIEHHO Da3BHTHIX pEerHoHax HeT) HacCjJelyloT CcOCTas,
CTPYKTYPY H TeO0JIOTHUECKHe IpOIeccH NpHpOAHOH chcTeMbl. KonTa-
30HA 3eChb MaJOMOLIHA W NpepbiBHcTa. [IPOHHKHOBEHHE 3arps3Hs-
IOIIMX BeUIeCTB OrpaHHYeHO IOKPOBOM YeTBEPTHYHBIX OTJOKEeHHH
H B PeIKHX CJaydasx 0pckuM BojpoynopoMm. Ilnowann takux semenb
B IloxMocKOBbe HE3HAUHTENbHbI, OHH BBLIENSIOTCS JHIL HA OT-
RenpHHIX  ydacTkaXx  MockoBcko-CMOJIeHCKOY  BO3BBIILEHHOCTH
(puc. 23).

CpensenapylllenHple (CpeiHeM3MeHeHHble) YCJAO0BHA XapaKTepH-
3YIOTCS ITIOUTH HOBCEMECTHHIM 3arpsi3HeHHeM T'DYHTOBBIX BOJ, JHK-
Bujaluell (JacTHYHOH HJIM NMOJHOH) TaKHX NpOUeccoB Kak 3aboaa-
YHBAHHE, HApylIeHHeM 3aKOHOMEPHOCTeH 3BOJIOUHMH OOJOTHHIX CH-
cteM u TopdoHakoneHud. 3arpa3HeHne BoJ TyGOKHX TOPH3OHTOB
JIOKAJbHO H OBICTPO NMPOXOIHUT.

Tay6okue c/IOW re0JOTHUECKON cpefbl NOYTH He 3aTPOHYTHL TeX-
HorenesoM. KoHTa3ona paseuTa TOJNBKO B npefefnax ropofos, OHA
MaJlOMOLLHA, W B Helt npeoOsajaer ecTeCTBEHHAs COCTABIAIOLIAL.
310 He MOXKeT He OTPA3HThCA W HA 3K30TEHHBIX TeOJOTHUECKHX Mpo-
Heccax B MNJaHe HX aKTHBM3AUMM MM 3aTyxaHus. BHelHss wacTb
nanpmadra — pacTHTENbHOCTh, NMOBEPXHOCTHEIE BOAB M MHKpOpe-
abed — B 3HAUHTEeNbHON Mepe npeobGpas3osaHa. XapaxkTep npeobpa-
30BaHHA 3aBHCHT OT BKAA XO39HCTBEHHOrO OCBOGHHA. ITO H IO-
CajK# JecOB IJg 3aIMHTH CEJIbCKOXO35ACTBEHHEIX 3eMelb, U CBeje-
HHe JIeCOB 1M5 BHICBOOOXKJEHHS 3eMesib MOJ PAacNalllKy, H oCylleHHe
3eMeNb MPH MeJHOPalMH, W HX o6BoxHeHHe, U T. X. Ecaun caabona-
pYIleHHble yYaCcTKH, KaK NPaBHJO, He MEHSIOT CBOeHl yCTOHYHBOCTH,
TO cpeflHHe HapyUIeHHs HHOTJA CONPOBOXKIAIOTCS €€ CHHXKEHHEM.

Tlpy cusnbHOHApYIIEHHBIX YCAOBHAX aHAJIH3a OUEHKH YCTOHYHBO-
CTH CpexH ¢ YYeTOM HOBBIX NPHPONHO-TeXHOTEHHBIX CBfidell H KOM-
NOHEHTOB 00sizaTesen. Ha Takux 3eMJ/siX MBI CTAJKHBAEMCH € MOII-
HEIME «CTYCTKaMH» TeXHOc(epbl — ropofaMH, HPOMBIILJIEHHEIMA
KOMILJIEKCAMH, KPYNHBIMH THAPOTEXHHYECKHMH CHCTEMAaMH, NMOA3EM-
HEIMHA Ta30- ¥ HepTeXpaHUIHILAMH U T. A.

Ha xonrakre ¢ TexHocepoll reoslorHueckas cpefa cepbesHo pe-
KOHCTpyHpoBaHa. B Xone taxoii HHKeHepHOR DEKOHCTPYKUHH nepe-
MeIanTcs H yAansioTcs NPUHOBEPXHOCTHBIE OTJIOXKEHHSs, YBEJHYH-
BaeTCs MOUIHOCTb HOKPOBAa HOBEHIUMX AHTPOHOTEHHBIX HAKONJIEHHH
¢ 0COOBIMH CBOHCTBaMH, MEHSIETCSi BOIHO-CONEBOI PEeXKHUM MACCHBA,
yepe3 IWAXThl M TOHHENH KOMMYHHKAUHH LIYMOBOe, BHODAaUHOHHOE
¥ 3JIeKTPHUECKOe 3arps3HeHUe pacupocTpaHdercss B rayOb MaccHBa.
Bo3HHMKAIOT HOBble T'eOJOrHYecKHe NpOomecchl, KOTOPHIE MOINeDPKH-
BaeT 3HEPIrHsi TeXHOCPephl. DTH YCJIOBHA H NPOLECCH YACTO 3aBUCHT
He CTOJBKO OT NPHPOMHBIX CHJ, CKOJBKO OT 3HepPrHH, CTPYKTYPHl H
GyHKUME TeXHOC(hEDHI, TEXHOJOTHH ee NMPOH3BOACTBA. ¥ CTONYHBOCTH
Te0JIOrHUeCKO# CPe/ibl B ee HOBOM KauecTBE 3aBHCHT B 3TOM cjydae
OT BuJa TexHochepsl U rIyOHHE NPOHHKHOBEHMA €e COCTABMAIOIINX
B aurocdepy. CosHaTeNbHO MM CIyyafiHO 4eJOBEK HAa TAKHX yuya-
CTKax BO3OYXKNAeT LeJyI0 TeHepauHio MPOLEcCOB — re0JOTHIECKHX
10 XapakTepy, HO TEXHOTEHHHIX N0 YCJIOBHAM BO3HHKHOBEHHsi. 31eCb
180



A\

Voov
Connewnoropc@
v v

. oBono\x/cuﬂamcx Vv >
AN s M
%y \ //./ 5 /’/'l Horunczyv\

A P\
"? O*’,{%'/ -
N7+
y%hg

v

v

g A\ NN 2 0
8 aPO-\,‘POMH AL 7, 41_.‘////,,"5,"// oEropbeacQD
> ""'\V_'V. v V//yy‘%ﬂ erceH\éK ~bV v .
VY AL 2 SNV

7 GBS
7 7

Puc 23 CremeHb H3MeHeHHOCTH I€0JIOTHUECKOH cpefsi MOCKOBCKOIO perHoHa

1 —cnaGo uaMelielHLIE yyaCTKH, 2 — CPeAlle H3MEHeHIble YuaCTKH, J 4 — CuJbHO n3ve
HeHIILIe TePPHTOPHH B CBH3H c HHIKEHEDHON PeKOHCTpyKumed JanawagTa (3) M 3arpsasue
walw opensh (4)

YCTOHUYMBOCTh OlleHMBAeTCH M KAK NPUPOAHAS KATeTOPHA C Y4eTOM
npeoGpasoBaHuil cpelibl, H KAK COLHAaJbHAfA, TeXHHYECKas, OleHKa
KOTOpOH TpeGyer aHaaH3a TE€XHOJOTHH NMPOH3BOACTBA M 0OLIECTBEH-
HBIX OTHOUIEHHH.

YuacTKH, CUJAbHO H3MEHEHHble TeXHOTeHe30M, NeNsTCH Ha [Be
TPYOIIHL K nepsoﬁ OTHOCATCA TCPPUTOPHH, yp6aHP131/IpOBaHHbIe HJIH
npeo6pa303am{ble ﬂOﬁbI‘IEﬁ MOJIE3HKBIX HCKOMaeMhblX 110 MaJoOOTXON-
HO# TexHOJorWMH. Ha yuacTkax BTODPO# IPYNINbl HHTEHCHBHBIE NDPe0b-
pasoBaHua CBsI3aHbl ¢ KOMILJIEKCOM HHXKeHEePDHBIX MepONpUATHH,
TJaBHBIMM H3 KOTOPbIX fAABAAIOTCA CO3/laHHe HCTOYHMKOB AKTHBHOI'O
3arpsi3HeHHs MOA3eMIIBIX CPep M THAPOTEXHHUeCKOe CTPOMTeNbCTBO.
MMocaenune Baekyt 3a cOGOH MepeCTPOAKY BCero KOMINJAeKca napa-
FeHEeTHUECKH CBA34HHMX 3SK30TeHHBIX TeOJOTMYEeCKHX INPOLECCOB B
HOMMHAX peK ¥ o3epublx KorjosuHax. Ilpm stom sampmadr 3neco
He 06s13aTe/ibHO cuabHO Tpeobpasosan. OH paxe Moxer GbTh 6JH-
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30K K €CTeCTBEHHOMY, HO 3K30TeoJHHAMHKa TEPPHTOPHH, MON3EM-
Hble cepbl NpeTepneBaloT 3aMeThble H HeoBpaTHMble H3MEHEHHS.
Kapra H3MeHeHHOCTH reosoruyeckoil cpeibl MOCKOBCKOLG peruo-
Ha yuna OOBeKTHBHYIO MH(pACTPYKTYPY CTOJHYHON ArjoMepalHy C
€e TOpOAaMH-CIIYTHHKAMM, TpaHCHOPTHBIMH MAaTHCTPAJdsAMH H IpO-
MBIIJIEHHO-CENHTeOHOH 30H0H BAOAb HHX, KaHAJAAMH H BOJAOXpAaHH-
JAMUIAMH, paOHAMHA NOOLIYM noJe3HHIX HMCKOnaeMuix. B xome mpeo6-
pasoBaHUs JaHAWMA(TOB perHoHa H3MEHEHHsS eOJIOTHYECKON CpeiHl,
ce 3KOJIOTHYECKHe YCJOBHg B 11€JI0M CTaJH Gosiee MPUCHOCOBJEHHBI-
MH AJs KH3HEAesTeJNbHoCTH uesoBeKa. BMecre ¢ TeM HA KaKOM-TO
3Tane RHTEHCHBHOCTL HOraTHBHLIXK H3MEHORHH B CpeRe nprobpera
onacupii Xapakrep. Ha xgapre KpacHBH nBeT, KOTOPHM OTMeYeHBI
YUaCTKH CHJIBHBIX H3MEHeHHH], CIAYKHUT NpeAynpexaeHneM, uTo 3iech
TEeXHOTE€HHbIC H3MEHEHHA HeOGpaTHMBI, CHABHE, H OWIHOKA B NMPOTHO-
3HpOBAHHH HX CIOHTAHHOrO pa3sBHTHA MOXKeT AOPOTro 060 THCH.

PernonasibHblii MPpOrHo3
HHXKEHEPHO-T€0IKONOTHUeCKUX H3MeReHHid. PekomeRrganuu

PernonasnpHelfi OpOryo3 WaMeHeHH# reosorHdeckoil cpeabl Moc-
KOBCKOTO peruona CTpOnTesi Ha OCHOBE H3Y4YeHHs] PeaKIHH TeQJIOrH-
YECKOH cpellbl Ha TEXHOreHHOe BO3AeficTBHe. DTOMY MOMOraer ne-
wrdprpoBaHre a3pohoTocHUMKOB npexHuX jger (¢ 1930—1940 rr.).
Takum 06pasom OBUIM NosnydeHb MHOTOBApPHAHTHBE THIOBBE COYe-
Tanus (MOAYJH) <THIN Cpeibl X BHA BO3ReliCTBHS==XapakTep peak-
HHH>.

Ha cragun cosnanua xaprorpaduuecKod MOAENH TEONOTHYECKOH
cpeabl MOCKOBCKOTO permoHa BHAMATCIALHO H3YYaJHCh 3ampoChH
TJIAHOBBIX H XO3AHCTBEHHBIX OPTaHOB CTOJIMIB M OGJACTH, a Tak-
Ke pfa NPOEeKTHBIX Opranu3anuil. Bce OHM MO CyTH CBOAMJKCH K
crepyiomim: 1) rae pagmecTuTh OGBEKT ¢ NTAaHMeHBUIHM Yiep6om
IJIST CPeAbl; 2) KAaKOBBI xapaKTep peakiHH cpelbl H BEPOATHOCTb ee
3arpsAs3HEHUsi NPH PasMelenyy TOTO MM HHOTO 00beKTa B KOHKperT-
HOH «TOYKe» NMpPOCTpAHCTBA.

s MOCKOBCKOrO perdoHa 1o NpPHHSATOH MeTOAHKe OBIIH CO-
C1aBJleHB NPOTHO3HBIE MaTpHLbl, KOTOphle OTpaxajud MHOroBa-
PHAHTHYIO KOMOHHATOPHKY THNOB FeOJIOTHYECKOH CpeAbl PEerHOHa H
BUAOB BO31eHCTBHA. TCKCTOBOM nepeveHb re0JIOTHYECKHX MPOLECCOB
peaku#y Cpeibl Ha TeXHOTeHHOe BO3AeACTBHe OB pACCUMTAH Ha
BB0A B DBM ¥ neMoHCrpanuio ¢ 3KpaHa AMCIJIes MM HA MaUIMH-
HOe pasMHOXKeHHe B (Opme pacrmeyaTok.

Aganu3 CO3NAHHBIX KapT H3MEHEeHHMsi TeoJIOTHUECKOl cpenbl Ha
KOHerTHbIﬁ MOMEHT BpeMeHH M crellMaJbHoe felllM¢ppHpOBaHKe a3-
pPOHOTOCHUMKOB PA3HBIX jleT NMO3BOJNMIIN COCTABHTb PAA MPOLECCOB,
NPeACTaBIAOWHEX COB0H Hekylo 060CLIEHHYIO peaKIUIo Ha HHIKeHep-
HO-X0351ACTBEHHOe BO3AeficTBHe B npepenax MOCKOBCKOTO peruoHa
(rabn. 14).

Pasnuuripie BHAB HHXXeHEPHOrO BO3JeHCTBUSi Ha CpeAy MO-pas-
HOMY BJMAIOT Ha NPUPORHBIC 3K30TEHHBIE TEOJIOTHYECKHE MPOICCCH
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Tabaunuwa 14

PeakuMs reoJorHYeCKOM cpeast Ha TeXHOreHHOe BO3MYUIEHHE

Tun npouecca

Hunexc

PasnoBuanoct NpOoABACHHUSA

Hunexc

IK302eHHble 2e0A02ULECKUE NPOUECCEL U RBACHURA

3abonaunBanue (607070)

OspaxHas 3po3us

TlnockocrHas aposust

Kaper

Onoj3HH

Peunasn
3HA

(6okoBasi) apo-

AKKYyMyJsiuusi pedHas,
03epHas!, BOAOXpAHHJIHIL,

Cyddosnus

Passesanue
A6pasus

I'paBHTauuOHHNeE MpOLec-
CEl

Moposuoe nyuenne

16

103

I3

IK

10

1P

1A

IC

P
IAB

ITP

M

Inowaanoe
Beccucremuo-ouarosoe
Jluuettno-ouarosae
JluHeitnoe

Boposskosas
Ioupas
CMmeumaHnas

Crpyiiuaras
Beccucremuas
I'pebenyarass (ckaonoBas)

[Maowaanoit (6eccHcTeMHRIT)
Ouarasnii, JOKaAbUBE
JInHe{{HO OpHEHTUPOBAHHBIN

Kpynusle (B
nax)
Cpennne (B KODeHHHIX H HeTBep-
THYHHIX OTJIOXKEHHSX)

Meakue (B Topde, yeTBepTHY-
HHIX OTJIOKEHHSIX H KOpe BHIBET-
PHUBAHHS KOPEHHBIX NMOPO[)
CuoxHble, KOMOHHHPOBAHHEIE,
nepexojiHLe

KOPeHHEIX NOpO-

PapHomepHul pa3MBIB
OuaroBoe paspyilenue
H T A)

(uHun

~Munepanpuas

Buorennas (esTpodukanus)
CmelwlaHHas

TexHoreHnas

ITpuckaonoBasi (MOAKOpHEBas)
BoaopasgenbHas (B KapcToBhe
yCTOTHI)

Jluneitnas, ouaromas

Tleckos
Topda, nous

H3buparennHas
PapHoMmepHas

Ochinn
O6Banbl, BHIBAJAH
O6Banbl, oceiny, WesylieHHe

OuHOUHOE
I'pynnosoe

T 03 moan OO R OR

o

(o=l

wo ROOE

50 Evo oy 98 =
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Tlponomxenne tabn 14

Tan npouecca Huneke Pa3uoBUIHOCTH npodBIeHNA Hurexce
O6BonHeHHe, 3a03epHBa- 13 3acroiinoe 3
HHe  (BHIeMQK, KOTJIOBa- 3acTOlHO-IPOTOYHOE, CMEILAHH.C c
HOB) ITporounoe n
I'paBHTANHOHHHHA BBRINOp ir Exnnnngnsle npossaesns €

[laomanHee nposiBAeHus n
Ocenanue, npocejaHue I0I1 JInneftnoe a
NOBEPXHOCTH Cetesoe, ouarosoe (mpurpysou c
HOe)
BonorHast coanIoKuHs IBC — —
TexHorenHast AeHyAaUHA ITA —_— —

Tudpoceoaoeuteckue npofeccel (Usmenenue 2uGPOEOAOLULECKUX YCAOBULL)

[Toatonnenne IITIT | [laomanuoe, ouarosoe n
Jluneitnoe g
CoXHOKOHTYpHO® d
BokoBast ¢uabrpanus us} 1P Tay6okas, ycroiunsas r
BOJOXPaHHJHILA TTocaoitnasi, nO0KaAu30BaHHAN n
O6sonnenne, pasxuxenne| 110 - —
Topda
3acoJenne IIC — —
Wsmenenne ypoems rpyus-]| III'B | [Tosbienne n
TOBLIX BOJ, CHuxene c
Teousuteckue usmenenusn (Hasedeuue 2e0PuaUYECcKUX ROACH )
DNeKTPOMArHHTHOE 3a- 1113 Jluneiinoe a
IpA3HEHHe Maomaznsoe, Geccucremuoe n
I ymoBoe sarpsissenne I ) Jluxeiinoe a
ITnomannoe, 6eccHcTEMHOR n
Bu6panun 111B — —
Xumuueckoe, 6uoxumuseckoe sazpasuenue cpedeol
IToBepxHOCTHOE IVI1 — —
Heray6oxoe IVH — —
Fay6okoe IVl — —

TEPPHTOPHH, YTO OTpa3Hs MHAEKC, YKa3hBalOLHil HA XxapaKTep Tex-
HOT€HHOTO BJIMSIHMSA: AKTHBH3AIHIO WJM NOJABJEHHE NPONECCOB.

Ilpy HOpMaTHBHOM NpPOrHO3HPOBaHMK HeH3GeXKHO NMPHXOLHTCA
CTaJIKHBAThCAA C CHTYAIlMsiIMH, KOTAa OGUH H TOT XKe (HaKTOp MOKeT
pacueHuBaThcA Ho-pasHoMY. MHHIMU cioBaMu, Ha KakoM-TO OTpes-
Ke BDeMeHH ero pPoJib MOJOXKHTeNbHa, a 3aTeM CTaHOBHUTCA OTPHuA-
TespHOH. IlpuMepomM MOXKeT CAYXKHTb NPOTHO3HAN OlleHKA BJHAHUS
ApeBeCcHHBIX HacaxXfaeHHHd BAOJb abpagHpyeMBIX HIH 3POJHDPYeMBIX
6eperoB pek, 03ep HJH BOJOXDAaHU/HLL Ha INPOUECCH pa3pylUIeHHS
feperos.
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Ha Bopoxpanunumax xanaja WM. Mocksel, Ha VMcTpuHnckow,
O3cpHUHCKOM # MoxKafickoM BOJNOEMAaX MOMXKHO BCTPETHIb MbICHI-
BOJIHOJIOMBI, KOTOPHle YAEPXKUBAIOTCA OT PaspyllieHHs TPYNinon ne-
peBheB WaK KypTHHaMu KycToB. Ho HabmiopaioTcss M MHBle KapTu-
HBI, KOTla NOAMbITOe W OOpYyLIMBIIeecss AepeBo cnocofeTByer obpa-
30BaHUIO [JIYGOKOH BbIeMKE, BOJHOGONHON HKIUK, U daJibHeHlieMy
paspyulennio 6epera. [[BOHCTBEHHOCTb DOJE APEBECHOH DPaCTHTe/b-
HOCTH SIPKO MPOSIBIHJACh, B UACTHOCTH, Ha ocTPoBax AenbThl CeBep-
Ho# JIBUHB, rie MOTOK OTCEKAasJ NOKDHITHIHA KYCTAPHHKOM Y4acTOK
CYIUH, ¥ TOT CTAHOBHJICA «AJPOM» HOBOTO PacTyIHero ocTPOBa, CHO-
coGCTBYA PEe3KOMY YBeJMUEHWIO 3PO3HOHHOH CHJIBI MOTOKA, paspy-
aoulerg Cyuy,

Ha xpyThiX CKJIOHAX NOcajpKa JepeBbes B LeJOM jaeT NOJOXKH-
TeAbHBIH De3yabTaT, HO NMPH NMOAMbIBE KODHEBOH CHCTeMbl W MNaje-
HIIH JePeBa 3PO3HA B MECTe CBaja HepPeAKO B TeueHHe KpaTdafillle-
ro BpeMeHr GYKBaJbHO paspesana CKJIOH CBeXHM KDYNHHIM OBpa-
rov. HaGmoneHusi nokasany, 4TO nOCajaka JepeBneB Ha NeCHaHHIX
CKJIOHAX KPYTH3HOH Gosee 25° B cyruHHCTBIX KpyTHaHOo# 30° m Go-
Jlee HepeAKO NMPHBOAKT K aKTHBH3AUKH 3PO3HH K OflOJI3HEH B MecTax
CMEIeHUs ¥ MajJeHuss KPYNHBIX CTBOJIOB, KODHEBHIX BbiBAaJOB K Ha-
pyLieHK# MOUBEHHOTO NOKPOBA Pa3BHBAIOLIKEMUCA KODHAME. DTO fB-
JeHye TakxKe OblJIO YUTEHO B IPOTHO3HBIX MOAYJISX.

[Tpr nporHose JecOXO3AHCTBEHHOTO OCBOEHHS HeyHOOHH H Apy-
I'Mx 3eMejb HeOGXOAKMO VUHTBIBATL CHOCOGHOCTb JIECOB 3ajepXKH-
BaTh TaJbi€ BOAbl, YTO HA POBHbIX BBIMOJIOXKEHHBIX y4acTKax Hepe-
KO NPUBOMKT K 3aGonaunBaHuio. Ha MOKPBLITHIX j1IeCOM MOJIOTKX CKJIO-
HaX OGbEeMB XKULKOrO CTOKa NPHMEpPHO B 3—4 pasa, a oObeM:l
TBEPAOTO CTOKa B 6—7 pa3 meHbllie, yeM Ha COCEAHKX NALIHAX K
JAyrax, 4To XOpOIUO 3aMeTHO MO MponeccaM MJOCKOCTHON K JHHeH-
HOH 3po3nu, npeobaanaloliyM Ha OTKPBITHX CKJOHAX K c¢i1abo npo-
SBJSIOILEXCSA B YCJOBHSAX JIECOB.

CesbcKOXO3ficTBEHHAS NeATeJIbHOCTh YeJ0oBeKa Jillb HeMHO-
THM yCTyNnaeT No rayfrHe K MHTCHCHBHOCTK NpPe0OpasOBaHHA Teo-
JIOTHUECKOH cpejbl TaKHM MOLIHbIM (aKTOpOM TeXHOoTeHe3a, Kak
NPOMBIIIJIEHHOE WK TOpPOACcKOoe CTPOKTenbCTBO. [laxoTHoe semiefne-
JIe TOYTK MOJHOCTbIO MEHSIeT BCIO 3K30AHHAMHKYECKYIO CHTYamnKio,
HEOJHO3HAUHO BJIHSIA Ha TakK@e NMPOUECCH, KAK 3PO3HA K HOATOIe-
Hue,

CeejeHpe jeca yBennHUKBaeT OGBbEMB TBEPHOTO CTOKA (CMbIBA)
¢ eauHHIB mjomany. [lociexyiomas pachallika CHExKaeT MOBepX-
HOCTHBIY XEAKKE CTOK 3a CYeT TOTO, 9TO 4acTb BOJ 3aTpauuBaer-
csi Ha GOpMHpOBaHHe BHYTPHIOUBEHHOTO HJIU MOANOYBEHHOTO CTOKA.
BHeceHue XUMHUECKHX YNOGPEHUI ¥ CBfi3aHHAsi ¢ HHUM KOAryJaanHs
KOJJIOBIHBIX YACTHN, B BepPXHeM IOYBEHHOM TODH3OHTe e€ile GoJiee
yBEeJMUYKBAIOT K (€3 TOTO BbLICOKYIO BOIONMPOHHIIA€MOCTh HAXOTHHIX
3eMeJb.

BMecTe ¢ TeM naxoTHOe 3eMJejende sABjasiercd JeliCTBeHHbIM
(paKTOpPOM OCYyILIeHKs fepeyBJaKHEHHBIX 3eMeJb K HerayO0OKHX Bep-
XOBbIX GOJOT. 3/ech HA MepPBOe MECTO BHICTYyNaeT KHCIapeHue ¢ 1o-
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BEPXHOCTH, YeMy BO MHOrOM CNOCOGCTBYIOT BeTpHl, OCOOEHHO CHJb-
Hble Ha OTKPHITHX NPOCTPAHCTBAX.

[1pu nporHose y4uTeiBaeTcss M HanpasjeHue Bciawku. OpHel-
THPOBAHHAf B CTOPOHY YKJIOHA 1TaxX0Ta BLI3LIBAET aKTHBU3AIIUIO BCe-
ro KOMilJIeKca NeHYNAUHOHHBIX nmponeccoB. [Taxora ¢ 6opo3akoBaHu-
eM MapaJjnejbHO GPOBKe CKJOHA, paccenBalollas I[OBEPXHOCTHbIE
BOJH, 10PMO3UT pa3BETHEe CKJOHOBHIX npoueccoB. Ho omenuBas cu-
Tyaluio B I11€/0M, HEOOXOAWMO OTMETHTh Ofliee yBeJgHueHHe OObe-
MOB BHYTPHUIOUBEHHOTO H [IOANOYBEHHOrO CTOKA M OOLLYI0 AKTHBH-
3aUKI0 CKJIOHOBOK 3PO3HH.

C pacnawkoil TecHO cBA3aHa GOPO3NKOBAf, MJH NpHTaKOLLAf,
3pPO3HA, YaCTO NOPaxarmouwas CKAOHB DU YKAOHAX MOBEPXHOCTH B
2—6°. TlosiBnsieTcs oHa ¥ HA KPyTHIX (45° 1 GoJiee) CKIOHAX M OCO-
6eHHO HA HCKYCCTBEHHBIX C/a1a003a4ePHOBAHHBIX HJH C NOBpPEJAeH-
HbIM ITOYBEHHBIM MOKPOBOM. 31eCh CAeNyeT OXHAaTbh OblCTPOro ne-
pexona oT GOPO3AKOBOHA 3pO3UM K (POPMHUPOBAHHIO OBPArOB.

Vcnonb3oBanne XEMHYECKHX H OPraHH4ecKUX ynOGpeHuil B ceJb-
CKOXO3HCTBEHHOM MPOHU3BOACTBE CONPOBOXKNACTCA 3arpsisHeHHEM
KaK MOBEPXHOCTHBIX, TaK M MOA3EMHKIX BOA. EBTpodHKainKs BOXO-
eMOB, CBfi3aHHas ¢ NOCTynJeHWeM B HUX a30Ta M (ocdopa, — npo-
LeCC THMKHYHHIA IJIsi CEJIbCKOXO3sificTBeHHBIX TeppuTopui. [loctyn-
JleHHe 3THX 3JIeMEHTOB ¢ maXoTHHX noJjell B 1,5—3 pasa Goablue,
yeM ¢ 3afeceHHblXx Teppurtopuit. Ilpu nepBwX npusHakax 3apacTa-
HHUSl BOJOEMOB HEOGXOAMMO [IDHHHMATh MepHl 110 NMPEJOTBPAalIeHHIO
npouecca BHITECHEHHS AMATOMOBLIX BOAOpOC/el cHHe3eNeHBIMH, KO-
TOpHE, HCO0JAb3Yysl CBOIO CHOCOGHOCTh MNOTJIONATH aTMochepHblit
a30T, GecNPeNnsTCTBEHHO pa3MHOKa0Tes U gocturaior 80—90 % -Horo
NPEBOCXOACTBA HAl  APYTUMH  OHOJOrHUeCKHMMH  coofuiecTBa-
My BojoeMa. V3BecTHH! ¢/iyual, KOrna BOJOEMHEl CpPefHel moJOCH 33
40—50 mer npeXoauau B ruiepTpoHOe cOCTOsiHHE, MpPOHAS BCe
cTauy 3BOJIOLUM OT OJUrOTpPoHOH N0 THNHUYHOrO Gosora. Takas
«3KCIpecc-3BOJIOIUSA» HanboJsiee XapakTepHa LI YYACTKOB 3arpas-
HeHHSl BOMH3M KPYNHHX (pepM, rae (QUALTPANHA CTOUHHIX BOA B
IPYHTH 3aTpyAHeHa. BhIIBUTL ee 1IOMOraeT HHXKEHEDPHO-TeoJorpue-
ckas kaprta 30HH a3spaunud. Ha aspoporocHHMKax TAKHUX y4YacTKOB
MOXKHO HPOCJejUTh NPH3HAKM YTHETCHHSI pPACTUTEJbHOCTH, 34CTOH-
Hble BoABI M odard 3abonauuBasug. [IpH nporHosupoBanuu GepyT-
¢ Ha yyeT BaJbl ¥ HACHIIH, 3alIMINAIOLIKE pycia PEK OT fonajpa-
HUSl B HEX IIOJHBHBIX BOJ C CEJbCKOXO3SHCTBEHHBIX YTrOAHHA. 3nech
MOTYT (OPMHUDPOBATLCS OuYdrd 3aCTOMHBIX BOA, HHAKIIUDYEMbie i10
nsiTHaM GOJIOTHOH PACTHTENbHOCTH.

Ha naxoTHBIX 3eMJIfIX YUHTHIBAIOTCS IPOSIBIEHHS TAKKX [polec-
COB, KaK 3po3uf, Kapcr, cybdosus u nyuewne. Tam, rie 3Tu npo-
LLeCChl MaJ/IOaKTHBHBI, CleAbl UX HPOSBICHHS AOBOJBIO OBICTPO HC-
4e3ai0T B pe3ysabTaTe Tak Ha3blBaeMOH MaXOTHOH HUBETHDOBKHK MHK-
popeabeta. IIpu nporHose HeOGXOAUMO YYHUTHIBATHL TAKYIO HHUBEJH-
pOBKY peJbeda, NMOCTElneHHOE YHHUTOXKEHHe Ha NaXOTHbIX 3eMJAAX
KaK OTPHIATENbHHIX, TaK M NOJOMKHTEJNBHBIX MHKpoOGOpM, ¢ uem
CBSI3aHBl yracamnHe 3PO3HH K I[I0/1aBJICHHEe 04aroB 3a00/1aUKBAHKA.
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3anonHeHHe BOROXPAHWIHIL BBI3BIBAET CePbE3HYIO MepecTpoHKy
Bcero GeperoBoro JanAmadra. PacueTHble MPOrHO3H TMepepaGoTKH
feperop BONOXpaHw Ml (Ha 0a3e cToXacTuuecKuXx Mopededl uniau
meropamu 3osortapeBa u KauyruHa) TpeOyioT yuera HOBOJBHO
Goabliroro uucia HpakTopoB W nmapavierpoB. Tunbl GeperodopMupy-
IOLIHX I[IPOLECCOB OfpelejsioTCd JKTOJIOTHUCCKHM COCTaBOM MOPOA,
caarawounx 6eperosele yeTyiel. Jlocae1dee y ObIIO YUTEHO NPI f10-
CTPOEHHH NPOTHO3HBIX MaTpnu. Ilpn npouux paBHBIX yCa0BHAX Oe-
pera, cJIOXeHHble I'IHHAMI U CYIJHHKaMH, 6ogee yCTOHUUBEL K BO3-
JAeMCTBHIO BOJIH, H CKODOCTh HX OTCTYNAHUA MeHbllle, yeM Oeperos,
06pa30BAHHBIX MECKAMH MJIM CYNecaMu. YCTYN B CYr/JMHKaxX AOBOJb-
HO [10JITO COXpaHsAeT CBeXHH OOJHUK, UTO CBA3AHO C XYALIUMH 11O
CpPaBHEHHUIO C fecyaHbMu GeperamMu YcJIOBUSAMH MOYBOOGpa3OBaHHA.
B 10 Xe Bpems necyaHole Gepera OTCTYHalOT NOJA JelCTBUeM BO.TH
3ametrHO Owictpee. Ho 3aTo 3zech GoicTpee popmupyercs 6Gepero-
Basi OTMe.Jb, a CJefOBaTe/bHO, H 11poduIs paBHoBecud. Hosoodpa-
30BaHHad recyaHas OTMejib AOBOJLHO [MOABMXKHA, UYTO Melliaer
3aKpenJyleHnio Ha Hell KOopHeBoll pactuTenapHocTH. Hanponnas gacTn
fecyaHOTO CKJIOHA Jyuyllle CXBAThiBAeTCS PAaCTHTENBbHOCTbIO, H TOTAA
YCTOHUUBOCTL ero K abpa3vOHHOMY BO3JEHCTBHIO De3KO BO3pacTa-
eT. Ha 3Tux A0BOJIbHO MPOCTLIX 3aKOHOMEPHOCTAX GeperodopMupo-
BaHNs ¥ CTPOUTCH KOHIENTYaJbHBIA MPOrHo3 mpoiecca.

30Ha MOATONJIEHUs A0 KaXKA0r0 BOJAOXPaHWJIMLIA PACcCUHTHIBA-
eTcA B 3aBHCHMOCTH OT BBLICOTH H JHTOJOFHUECKOro cTpoeHus Gepe-
roB, rayOuHbpl 3alleTaHusl FPYHTOBBIX BOJ W ypPOBHel moimopa HX.
Ecau umeroTca mpuMephl CO3AaHUS W 3KCIIYaTallMK BOAOXPaHHJIHIL
B CXOAHBIX YCJOBHSX, TO MOXHO NDPUMEHHTb MeToA AaHaJOrui.

B xone paGoT orMmeuvanachk G0.1ee aKTHUBHas eBTPOGUKAIHUS B 3a-
J1Bax, JAHO KOTOPBIX CJIOXKEHO CJa0ONPOHUIlaeMbIMH CYTJIHMHUCTHI-
MU nopoxami. Ho u mecku, BbiCTHIAKOIIMe AHO TaK#X 3aJWBOB, B
yc10BuAX cnaboro BogooGMeHa, o6pa3oBaHUs KOJJIOWAHBIX YaCTHL,
KOAryJAIKA U KoJibMaTanuy ObICTPO CTAHOBATCH CJAabOmpoHUIlae-
MBIMH, CXOHNHBIMH MO CBOMM (QUJbBTPALHOHHEIM CBOKCTBAM C TeMH
XKe CYTJIMHKaMU.

Ilpu 3amosnHeHUH BOXOXPAHMJIHMIL ClelyeT OXKULATb HEKOTOPOro
CHUXKEHHA aKTHBHOCTH OBDaXXHOH 3p0O3uUM u3-3a nopbema ee 6asuca.
B 1o e BpeMs MOANIOP FPYHTOBLIX BO1 HepeNKO CIOCOGCTBYET OKHUB-
JIeHHI0 GOpO3JKOBOH 3pPO3HH, KOTOpOE CONPOBOXKIAETCs OGHOBJICHH-
eM BepXOBHH u aKTuBU3alHeld NeHYNaIWH 10 CKJIOHAM OBpPAaroB W
6anoxk.

PernonanpHeiii nporHo3 u3MeHeHWH TeosoTHYeCKOH cpeisl MoX
BJAHAHUEM TOPOJACKOrO CTPOMUTENbCTBA WIH COOPYXKEHHS KPYHHOTO
MHIYCTPHAJBHOTG KOMIlJeKca Omupaercs Ha CXOAHYI rpynny dak-
TopoB. 'opox Bk/IOUAeT OGBEKTH NPOMHILJEHHOCTH TaK Ke, Kak
NPOMBILIJICHHBI! KOMILIEKC — YYacTKM JKMJIBIX MAacCHUBOB M YINpaB-
JIeH4eCKO-KOHTOPCKOT CJIYXKGhl, ONH pas3iu4alorTcs CTPYKTYpOH, HO
He COCTaBOM TeXHOC(epH.

ITpu ropozackom cTpouTenhcTBe Heo6X0auMa olleHKa VCTOHUMBO-
CTH TPYHTOB K CTaTHUYeCKHM Harpy3kaM, KOTOpas 3aBHCHT OT JHUTO-
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aorud nopon. CrellyeT TIATeJbHO H3YYHTh BCE yYaCTKH, 3aHATHIE
AHTPOMNOreHHbIMH OTJIOXKEHUAME, a UX cocTas TpefyeT ocoforo aHa-
JNH3a. YUUTHIBAETCH DUCK TPOSIBJACHUA ONOJI3HEH, KapcTa, 3po3ui,
NOATONJEHHS W APYrHX fpoOLeccoB, NPEACTaB/IAIOHMIUX ONACHOCTb
N1 HHXKEHeDHO-CTPOUTe bHbIX 0OBEKTOB [OpOAa.

PaspaGorannas kaprorpaduueckasi Molejdb pacnosaraerT BCeM
HabopoM (axToOpOB, KOTOpble HeOoOXONUMBL AJS NEePBOH OIEHKH yC-
JIOBHI1 TOPOACKOTO CTPouTesnbcTBa. Ha 3ToM u OcHOBaH nporHos Be-
POATHOCTH aKTHBH3AlMU TCX HAH HMHLIX TFeO0JIOrMYecKHUX MDOIEeCCoB,
JJisT 3alHUTH OT KOTOpPHIX HEOOXOAMMO HCIOJNB30BaTh HMHIKEHepPHbIe
cpeacTsa.

[lponecchl MOATONIeHHs1 HePeAKO CONPOBOXKAAIOTCA NMOBLILIEHHEM
arpecCHBHOCTH TPYHTOBBIX BOJ {10 OTHOIUEHHIO K OeTOHy U MeTajnay
M BelleckaMu GaKTepuaJ/ibHOTO 3arpA3HEHHs, KOTOPoe ¢ 0co60H CH-
Jofl nposBiAgeTcs NPH HapyUieHWHd TeMNepaTypPHOro pexuma Mac-
cHBa, ITO cjAeAyeT YUUTLIBATh HPM MJIAHUPOBAHHH CHEIHA.1bHOTO
KOHTPOJSI 32 COCTaBOM M CBOMACTBAMHM TNOA3EMHBIX BOA. Ha KOHTaK-
Tax NOPOA Pa3iAuYHOTO JUTOMOTHUECKOrO COCTaBa MJIM HCKYCCTBEH-
HOH M ecTeCTBeHHO! (reoJioTMYeCcKOil) cpell MOMKHO OXHJaTh pas-
BUTHA cyhdo3uu HJANW NydeHHs, NPOCAAOK W HAPYUIeHHH HeCYUIHX
CBOMCTB rPYHTOB OCHOBaHUA. Ha Takux ydacTKax B caydae MOATOMl-
JIGHUSI WJH ero BO3MOXKHOCTH cjeayeT npuberHyTb K NPOQUIAKTH-
4YeCKHM MepaM NPOTHB HA3BAHHLIX IIPOIECCOB.

AHanu3 BbieJeHHHIX THIIOB re0JOrHuecKoil cpeisl ¥ THIOB CTPO-
€HHA 30HH a3DPallH¥ NMO3BOJSET ¢ BBICOKOH TOYHOCTBIO BbIAENATDH
YUacTKH, NOABEPIKeHHble NpoieccaMm NOATONNEHUs H3-3a OJH3KOro
K NMOBEPXHOCTH 3aJleraHdsl TPYHTOBLIX BOA M (MJIU) OPUCYTCTBHS B
paspe3e BGNH3WM AHEBHOH NOBEDXHOCTH cJa0ONPOHHNAEMbIX CJIOeB
IOpOJ H MIPU APYIHX YCJIOBHUSX, I€PEUHCIIEHHBIX BBIIIE.

AHanu¥3 NAaHHBIX O 3amHILEHHOCTH MOX3EMHHX BOA rayGoKuX
rOpH30HTOB, cpafoTKe Hbe30MeTPHUECKUX YPOBHEH, OTpblBe HUX OT
KPOB.TM BOAOYNOPa H nepeTeKaHHM NOBEPXHOCTHHIX H TNPUIIOBEPXHO-
CTHBIX BOJ B HHXKeJexalHe BOIOHOCHBIE CJOH JaeT BO3MOMHOCTb
BBIEJHTL Ha NMPOTHO3HBLIX KAPTAX y4aCTKU BePOSATHOrQ mepeocylle-
HUSI U BTODUYHOM KOHCOMHAAUHHU 1OPOA TNOBEPXHOCTH, BBI3BAHHBIX
3THM NPOIECCOB NPOCANAKM, NPOCENaHUs, ychiXxanus OONOT M CHH-
ReHHS BOJHOCTH peK U 03ep.

YnjaoTHeHHe TrPYHTOB, ac(ajbTUPOBAHHE TEPPUTOPHUHM, CIpAMJeE-
HHe u 00aMIOBKa OeperoB pek, ocyllieHHe 6OJIOT rPO3AT POCTOM na-
BOJKOBLIX ITUKOB peuHoro ctoka. [Ipu 3TOM NOBEPXHOCTHHI{I CTOK
(B roponax) yeenuuusaercs B 1,2-—1,5 pasa Ha neckax u B 15—
1,7 paza na cyrauHkax. B 3Tux caydasx HeoGXOAUMO MPOBOAMUTH
onepeXaoIyIo 3aIUTY TEPPHTOPUH 32CTPOHKH OT HenepUOAHYeCKHX
NaBOJAKOB, BePOSATHOCTL KOTOPHIX NOBBIILIAETCS W NMPH 34ChlIKe OB-
paros.

Oco6yio posb NpU Ol€HKe BEPOSITHBIX I[POIECCOB H3MEHeHUS
rec/OrMueckoil Cpelilbl UTPaeT aHasu3 3alHINEHHOCTH KakK TPYHTO-
BHIX, TaK H MON3EMHBIX BOJ| MMYGOKMX TOPH30HTOB. PazphiBH, OKHa
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M 3PO3HOHHblE «IIPONUJBI» B BONOYNOPAX He TOJNBKO CO3AAIOT YCJIO-
BUs# [/ BEPTHKAJbHOrO 3arpssHeHus. 3pech HaGJIIOLAIOTCs HAUGO-
Jiee CylLleCTBeHHble 3KOJOTHUECKHe H3MeHeHHs B JaHnAmadrte Npu
AKTHBHOM BOAONOTPeOJIEHHH, CHHIKEHHH Mbe30METPHYECKHX YypPOB-
Hetf, a TeM Gosiee npu OTpbIBe yPOBHeH BOA IMYBOKHX T'OPH3OH-
TOB OT KpOBJM (BOAOYNOpa) H HHBEPCHH MePeTeKaHHA MOn3eM-
LBIX BOA.

[TporHO3upoBaTh 3arpsi3HeHHs 110 COCTABY 3arpasHUTESEH MOXK-
HO JIMUIb C YYETOM CHelHaJnu3alliM TOPOACKOl MPOMBIIIJIEHHOCTH.
Jaa MockoBekoro peruona BoifenedHo 10 tunos IITC, wumeromux
pa3inyua B TEXHOJOTHH OCBOEHMs 3eMeJb, 9HePTOAKTHBHOCTH TeXHO-
JIOTHYECKOTO sApa M COCTaBe 3JeMeHTOB-3aTrps3HHTENel Cpelbl.

Bce enle Hab/onaeTca 3aKOHOMepPHOe BO3pacTaHHe 3arpasHeHHs
TIOBEPXHOCTHHX BOJOTOKOB IO Mepe NPOXOXKJAEHHs BOL uyepe3 To-
pon. DTo aBJeHHe oTMeuaeTca M B MockBe, the 3arpasHeHHe, Hall-
prMep, p. MOCKBL 3aMeTHO pacTeT BHH3 MO TeUYEHHIO, O0COBeHHO
pesKo yBeanyuBasick BOIM3H KypbsaHOBCKOH CTAHINU a3pallMH.

[lpr KapbepHOM M BCKpHLIIHOM cnocofax HoGbIYM  NTOJEe3HBIX
HCKOMAeMblX NPOTHO3UPYIOTCS BO3HHKAIOULHMe HHIKeHEPHO-TeoJIorH-
yeckHe INpolecchl, a TakxKe H3MeHeHHs THAPOreOJOTHUECKHX yCJIO-
BHH, KOTODble BJeKyT 3a co0O# paj APYTUX Te03KOJOTHYECKUX npo-
11eccoB.

Kapbepn!, B KOoTopbIx BefeTcs A00blua ¢ HCKYCCTBEHHBIM oCylie-
y{HeM, MOryT BJAHMATHL Ha OGBONHEHHOCTb HOPOA B OOIIMPHOH 30HE
Bokpyr HuX. C 3TUM npoueccoM MOryT ObiTh cBA3aHbl OOChIXaHHe
HerJyGOKUX HH3WHHHIX GOJNOT H 3aTyXaHue OOpPO3AKOBOH 3pO3HH.
I'paHunbl JenpeccHoHHOM BOPOHKU B MecuaHOil cpefle MOMKHO Ompe-
JeJNTh pacueTHHIM NyTeM.

[lpy BCKpHILIHHX pafoTax B YCJAOBUAX JENHHKOBHX H  pexe
GAOBUOrIALHAABHBIX paBHUH JT0AMOCKOBbBS MOXKHO BCTPETHTh JIMH-
3Bl 4 NPOCJAOH HANOPHBIX BOX, KaK 3TO NPOMCXOIUIO NPH MApPOKAAX-
Ke KaHa.la uM. MOCKBHI.

[lokasaHuble Ha cieUHaNdbHBIX KapTax Da3pbiBel B IOPCKOM BO-
JIOynope # Nbe30MeTpUYECKHE YPOBHH apTe3MAaHCKHX BOJ MO3BOJA-
10T BBIAB.IATH MECTa, T'lle PH BCKPBILIHBIX pagoTax TpebyloTCs OCO-
Gbic Mephbl 110 JUKBHAALHKM BO3MOXKHOCTH 3aTOMJEHHS KapbepoB.

[Tpu no6biue TOpda BO3HUKAET npobjeMa OCyLIeHHA KDYIHHIX
MaccuBOB M cOpoca BOA B YCAOBHAX HEGOJBLIMX lepenafoB BHICOT.
IlpaBuibHo oTpaxKeHHas Ha KaprTax KapTUHA NUTAHUA TOP(HAHBIX
60Js10T MO3BOJAET YCTPAHUTh BO3MOXKHOCTb NMOBTOPHOTO 3abomnaun-
BaHus U 3a03e€pUBaHUA 3eMeJb IOcjie 3aBeplieHUs pPaGoT no Ho-
Obive Topda, ecsd TONbKO 0OBOJHEHHe He BXOAMAO B NJaHbl PeKyJlb-
Tupanud. DUKCHPYIOTCH TaKXKe YYyacTKH IepeocyUleHHs, NPeAcTaB-
Jgiol e ONAacHOCTb KaK O4arn caMoBO3TOpaHuf HAH BO3HHUKHOBE-
HHSA IbLIBHBIX OYDb.

JlukBuganus TopdsaHbIX GOTOT OTpPasHTCR Ha BCeM OKpYyrKaioniem
JaHawadTe M Npexjge BCero Ha BONHOCTH M peXXHMe CBASAHHBIX ¢
HHMU Maablx pex. Donoro kak 6n aMopTH3HpyeT MaBOJKOBble CTO-
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KH, OT6Hpasi H Hucnapdsa yacTb BOA. be3 HHX (TOK IpHOGperaer
CKayKoOoOpa3HbIl XapaKTep ¢ pe3KHMH H KPaTKOBPEMEHHHIMH NOLb-
eMaMll i HEYCTOHUYHBBIM PEXHMOM B MexkeHb. DTO BjedeT 3a CoOOH
yCcHJeHHe HOHHOH 3pO3HIL.

HapyueHHble BCKpPBHILIHBIMH pPaGoTaMH 3e€MJAH MOTYT jaJblie
CaMOBOCCTaHaBJIMBATbC KaK CYXOJOJBI, GOJOTHO-O3€PHBIE H 03ep-
Hble CHCTEMBl. DTH NyTH JErKO NPOTHO3HPYIOTCH C NMOMOLIbIO KapTo-
rpaduueckoit mMofenu cpeiabl. Kaprorpaduueckas Mojenb reoaoru-
YECKOH cpejbl B COYETAHHHM C MaTeMaTHYecKOi# MOJeJblo MO3BO/AET
NPOrHO3HPOBATb PHCK INPOABJIEHHS KapcTOBO-Cy(HGHO3HOHHBIX HJIH
OMNOJI3HEBBIX NPOLECCOB.

M. 3. ApoH30H NOCTPOHJIa KapTy padHOHHpOBaHHA MOCKOBCKOI
00JIaCTH N0 BEPOATHOCTH NPOSBJEHHs KapcTa Ha MOBEPXHOCTH IO
Habopy H3 46 GaKTOpOB 3apOxKAeHHs 3TOro npouecca. bonee yaa-
4eH, Ha Hall B3rJafaj, NPHHLUHI NPOrHO3HOrO0 KaprorpadHpoBaHUs
J1000r0 BHJa 3K30TeHHbIX MeOJOTHUECKUX NPOLEeccoB nyTeM noadop-
KH 3TaJIOHHBIX THIIOB T€0JIOTHUECKOH cpeabl ¢ HUKCHPYeMBbIMH NMPO-
ABJACHHSAMH H3yuaeMblX npoueccoB. [lJsi sTOro CocraBideTcd Je-
TaJbHag KapTa Ha BCIO TEPPHTOPHIO HJH Ha BbiOpaHHbIE 3TaJOHHbIE
yuacTkH. Ha ocHOBe aHa/H3a THNOB CTPOEHHA reOJorHdecKod cpe-
Jbl M HX CBfidell ¢ KOHKPETHBIMH NapareHeTHYeCKHMH reHepauHaAMH
reOJIOTHHYECKHX NPOLECCOB NOAGHPAIOTCA 3TAJOHHBIE PAABI, KOTOphIe
3aTeM HCNOJb3YIOTCA B KauecTBe KPHTEPHER IPOTHO3HOrO palionu-
poBaHHs1 TeppuTtopuu. Hanpumep, palioHHpoBaHHe TeDPpPHTOPHH IO
CTeNEeHH KapCTOONMAaCHOCTH YYHTHIBA€T B KaueCTBe KapCTOONACHOTO
TOT THI TeQJIOrHYecKoli cpeibl, B KOTOpPoM 3adHKCHpOBAH (aKT
KapcTonposB/eHHs. [IpH oOGHapy»KeHHH HOBBIX NpOSIBJAEHHH KapcTa
NpHCYyHA eMYy THD CTPOEHHS cpPeibl (YUHTHIBAIOLIMHA U THAPOreoJio-
THYECKHE YCJIOBHsA) CPaBHHBAeTCHA ¢ PAAOM 3TAJOHHBIX KapCTOBBLIX
THNOB., Ec/iH BblleJIeHHBH HOBBIA THN AeHCTBHTEIbHO OpHTrHHAJIEH,
TO PAJ 3TaJOHOB Nonoauserca H DBM yTounseTr IPOTHO3HYIO Kap-
TY € Y4eTOM HOBOBBeJEHHS.

JLOCTOHHCTBO TaKHX NPOTHO3HLIX KapT TakXe B TOM, UTO HX
NPOTHO3 PHCKa BCTPeuH TOTO HJH HHOTO Npolecca OCHOBaH Ha JIpUH-
ILHne «ha — HeT». CyurecTsyloilye NPOrHO3Hbie NOCTPOEHHA € J0-
MOJHHTENLHBIMH TPafallHAMH «BepOsTeH», «BO3MOXEH» H T. A. [IpH
NJIaHHPOBaHHH OCBOCHHA TEPPHTOPUH BecbMa HeyhOOHHI, TaK Kak
3aJI0XKEHHAsl B HHX HeOoNpeJeJeHHOCTb BJeUeT OTBETHYIO Heompele-
JIEHHOCThL NPOEKTHPOBAHHA UM, OOPHCh ¢ HEOHpedeeHHOCTHIO,
NPOEKTHPOBUIMKH TPAaKTYIOT 3Ty IpajalHi0 KakK «ONacHOCTb» Npo-
AIBJIeHHA NMPoLecca COBEPIIEHHO OJHO3HA4HO.

PeruonanbHulif ©ipornos OCHOBaH Ha NMPHHUHNAX aHAJOTHH H
TEOPHH 3K30T€HHOH reogHHaMHKH. OH MOXeT NONOJHATbCS pacder-
HbIMH NOCTPOEHHAMH ¢ Nochaefyioulefl 3KCTpanoJsiuHed pesyJsibTa-
TOB Ha OCHOBE KaPTbl THIOJOTHYECKOro PaHOHHPOBaHHA EOJOrHue-
CKOI1 cpefbl.

[1pornos siBiisieTcss OCHOBOH AJist yNpaBJeHUs NPOLECCAMH TeoJo-
THYECKOIl cpelbl, KOTOPbIe MOTYT CHHXXaTb €e XH3HeHHbIH (C couH-
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AJbHBIX MO3HUHH) NOTEHIHak' HJAH YBEJHUHBAThb ero. IJaBHOE B
YNPaBJEHHH TEOJOTHUECKHMH IPOLEeCcCaMH — He CaMO HHXKEHepHOoe
BMEIIaTeJIbCTBO B HX XOJ4 H (OpPMbl NpPOsBJIEHHA {(yueHHe Ha OLIHG-
Kax 3TOr0 NyTH YNpaBJeHHs W TaK CJIHIIKOM 3aTsHYJAOCH), a pery-
JIALKHA TOH YaCTH HEPTHH XKH3HEeJeATEeJIbHOCTH OOUIECTBE, TEXHOJO-
THH ero NpOH3BOACTBA, KOTOpas HJAET Ha BO30YXKIeHHe TeX HJH
HMHBIX TPOLECCOB Cpejbl, ee PEKOHCTPYKIHIO H 3arpssHeHue. 3ar-
PA3HEHHe T'eOJIOTHYECKOH Cpejbl — 3TO TaK¥Ke 3JeMeHT 3HEeproBo3-
JeficTBAsL TexHocdepnl (comHocdeprl) Ha auTOchepy. Hanpumep,
ropoga Bponnuubsl u BockpeceHcK HaxoasTcs B CXOAHBIX JaHALIA (-
THBIX 30HaX, HO €CJIH B NIePBOM yDOBeHb 3arps3HEHHA NO4YB (& C HH-
MH H TPYHTOB) [OBOJLHO HH3KHH H He BbI3bIBaeT 0CO0OH TpeBOrH,
To B BockpeceHcKe TO e 3arpsi3HeHHe 3HAUHTEJbHO CHJIbHEe H Npo-
ClIeXKHBAeTCs Ha Gosiee OGLUIHPHOH TepPHTOPHH. YNpPaBJAThH Npolec-
CaMH CaMOOYHILIEHHS NOYB, 30Hbl a3pallHi H TPYHTOBLIX BOA 3]eCb
MOHO 4epe3 CHHKEHHe BEIGPOCOB NPOH3BOACTBA.

Bonpoc o pekOMeHJaLHAX MO YNPABJEHHIO NPOLECCAMH 3BOJIO-
IHH H H3MeHEHHs Te0JIOTHUECKOH Cpefbl, 0 LeJlecooOpa3sHOCTH HX
KaK pe3yJbTHPYIOeH 4acTH reo(JHTO) MOHHTOPHHIA A0 CHX TNOp
AUCKYCCHOHeH. MHOTHe Hcc/ienoBaTeJH NPHAEPIKHBAIOTCA MHEHHS,
YTO TeOMOHHTODHHI AOJDKEH 3aBepliaTbCs NPOTHO30M, & 3ajJauH
YnpaBJeHMsl CpPefofi OTHOCATCA K CaMOCTOATENbHOH M CJIOXKHOH
npo6jeMe Ha CTbIKax TeO0JIOTHH, NOJHTHKH, COLLHOJOTHH, TeXHOJO-
THH NPOH3BOACTB H QHJIOCO(HH.

TeM He MeHee CHTYaLMOHHBI NMPOTHO3 COCTOAHHSA e0JOrHYECKOL
cpelibl O] KOHKPETHbIX NJIaHOB Pa3BHTHA HapOJHOIO XO3fHCTBA pe-
rHOHa He MoxeT OblTb OecnpucrpacTHhiM. CaMa LeJabp NPOTHO3HPO-
BaHHA 3aKJIO4aeTCsl B OLleHKe HOBOH CHTYalHH, BLISIBJCHHU €€ IO-
JIOXKHTEJbHBIX H OTPHIATENbHbIX KauecTB. JTa OlleHKa — NepBuii
1Iar X ynpaBJeHHIO cPeloH, [f0Ka ellle Ha YPOBHe HAeH, Npejjoxe-
MHH W KOHLeNUH#, BO3MOXKHO 0e3 KOHKPEeTHBIX TeXHHUeCKHX pellle-
MHH, HO TeM He MeHee OH HalpaBJeH Ha NOJJeP:KaHHe NMO3HTHBHBIX
M NOoJaBJeHHe HeTaTHBHBIX NPOLIECCOB H ABJEHHH.

¥YnpaBjieHue pasBHTHEM TeOJIOTHUYECKOH cpelbl Hepa3pbiBHO CBS-
3aHo ¢ ee ocBoenneM. Cienys yuennio B. M. Bepuaackoro o ¢op-
MHpPOBaHHH HoOCthephl, 0CO3HaBas TeQJOrHUECKYI0 MOUlb TEXHOTEH-
HOMO BJIMSIHHSA Ha Cpely, Mbl BOCOPHHHMa@eM 3TO BJHAHHE H Kak
CPEJICTBO ynpaBJeHHs ee pa3BuTHeM. Maciirabul npeo6pa3oBaHHS
Cpelpl pacTyT, HO OHH He GecnpefelibHb, TaK Kak Hoocgepa, H B
3TOM Mbl corJacHel ¢ BoiBogaMu B. I'. opuikoBa, HHKoria He Oy-
AeT TpaHcHOPMHpPOBAHA B HCKYCCTBEHHYIO uacTb OHOCHEpHl HJH B
€e TexHorennoe noxobue. Ha nonnepxkanne Guocgepsl B TaKOM CO-
CTOAHHH notpebyeTcsl CJAHIIKOM MHOIO MaTepUHaJbHBIX 3aTpar H
BHEPreTHUECKUX PecypcoB.

Koraa peun uzer 06 ynpaBieHHH re0OTHYECKHMH [POLECCaMH
YPOaHH3HPOBAHHBIX TEPPHTOPHTI C Pa3BHTOH MPOMBILIJIEHHOCTbIO, TO
e ——

' Creuuanncramu BCETHMHTEO HcnoJb3yeTcsi TePMHH «reofOTEHLUHAN», MOX
KOTODHM NOHHMaeTcs CBOHCTBO TreoJIOPHYeCKOH cpelbt obecrednBaThb Pa3BHTHE
“eJoBeveckoro obuectna.
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00mec1BEHHOe NPOU3BOACTBO aCCOLUUPYETCs, 10 METKOMY BhipaKe-
Huio K. §I. KowapatbeBa u 0. A. PocromunHa, ¢ MeXaHH3MOM,
BCTPOEHHBIM B NPHPOAHYIO cpeiy, ONHOH 13 (YHKUHHA KOTOPOTQ siB-
Jsietcs ee npeo6pa3oBakiye. B cBsi3M ¢ 9THM YIpaBJieHHe HHKEHEp-
HO-T€OJIOTHYUECKHMH TIPOLeccaMH MOXKET OCYIECTBAATbCA Kak My-
Te€M NPAMOrO LeJeHalpPaBeHHOro Bo3AefcTBHst Ha NPHPOJHbIE T1PO-
uecchl ¥ PakTOphl, TAK y NyTeM peryJsalliu 3TOro MexaHusma. Ha-
Medasi CTpPaTerul0 MNPUPOIONOJAB3OBAHUA ¥ YNPAaBJEHHA COCTORHHU-
€M cpejibl, MOCJAELHIO NPHXOAUTCR PaccMaTpuBaTh C MO3MIHA reo-
CHCTEMHOro noaxona.

Ilo onpezereniio A. I. Hcauwenko, reocicrema CBA3HBAET B
€J1HOe 1LeJi0e BEPXHIOI 4acTh 3€MHOH KOpbI C NPHCYIUHM eH peb-
edoM, nox3eMHble ¥ NOBEPXHOCTHBIE BOIbI, KAUMAT, NOYBY H GHOTY.
Ho Gonee yno6HO reocucremy paccMaTpHBaTh B COBOKYNHOCTH C
JMeMEHTaMH TEXHOCHEpLl, T. €. KaK reoTeXHHYeCKyl0 CHCTeMy, Ha
TeX JKe NPUHLUHNAX €IHHCTBA CBsi3eil.

Ynpasmienue NpoueccaMH reoJOrHYecKoH cpeibl HJIH TeOTeXHH-
YeCKHX CHCTEM HAaNPaBJICHO Ha pellleHue ciaelylomux 3axad: 1) obe-
CreyeHie HOPMAJbHOTO (yHKUHOHHPOBAHUA HCKYCCTBEHHOH 4acTH
openbl KM XKu3HelesaTeJdbHocTH obulecTsa, KOTOpble 3aBUCAT OT CO-
CTOSIHKSt ¥ PecypcoB NpupoigHOH cpeibl; 2) npodHIAKTHKE H Npe-
AOTBpallleHHe KPH3HCHBIX CHTyalu#l B cHcTeMe «cpena — obuiect-
BO»; 3) 3alluTa, BOCCTAHOBNEHHE W YJyulleHHe NPHPOAHOA Cpeist
A0 3TAJOHHO-NPOTHO3HPYEMOrO Y pOBHS.

3anaun 3TH MEHATCs BMeCTe C Pa3BHTHEM HAyKu H TEXHHKH,
peasbHBIMH H3MEHEHHSIMM NPHPOAHOH CpPeibl M COLHAJbHON [OJH-
THKH. KpoMe TOro, akTyasbHOCTb M NPHOPHTETHOCTb 3TIX 3ajxay
NpsiMO CBA3&HBI C CErOAHALIHMMH KPHU3HCHBIMH IKOre0NOrH4eCKUMH
CHUTyallUsiMH HJAK C NPOTHBOPEUHAMH 3€MJENONb30BaHHA, KOrjia Ha-
M norpeGHocTH (B BOAe, mumle, TEPPHTOPHH M T. A.) BCTYNAOT B
NPOTHBOpEUHE ¢ pecypcamu OKpyxkalwouleil cpeabl. MHOrouncaeHHble
CHTHA&JIbI O NMOATONJEHWH 3eMesb, BTOPHYHOM 3a00TauuBaHHH pe-
KyJbTHBHPOBAHHBIX Y4acTKOB TOPHOROOLIH, IPOBAILHLIX ABJICHURAX,
OMOJI3HAAX Ha I'YCTO 3aCTPOEHHbIX Y4acTKax H 3arpsi3HeHHH Nox3eM-
HBIX BOJA CBHAETEAbCTBYIOT O TOM, YTO [IPOTHBOPEUHS 3eMJIeNO0ab30-
BaHH$i KOCHYJHCb M MockoBckoro pernoHa. 3jech ynpaBjeHHe He-
peiKO OCHOBAaHO Ha NPsgMOM HHXKEHEPHOM BMellaTeabCTBe B pas-
BHTHE HEraTHBHBIX NPOLECCOB WX JHKBHIAIHM YCJAOBHII HX 3a-
poxjeHusi. B KauecTBe npuMepoB MOXKHO NPHBECTH LEeMEHTHPOBA-
HHE KapCTOBBIX NosiocTefi B paiioHax r. [Tononbcka u  p. Ilaxps,
3aKpenJeHHe ONOJ3HeBbix Macc B MOCKBe M 3a ee Npeje/laMH, JIHK-
BHAALHIO 3PO3HOHHBIX (bopM NpH apXHTEKTYPHOH MJaHHPOBKe Tep-
puTOpHH (LleNeBOe yNpaBjieHHe) WJIH B XOZ€ paclallKu 3eMelb
(no6o4HOe BMeIaTeNIbCTRO), APEHax, opolleHHe H T. 1. Ha menu-
opauuio u3pacxonoBaHo B [logMocKoBbe HEMAJIO CPEJCTB, B Pe3yJb-
TaTe 4ero MJOIalb YJAy4lleHHbIX 3eMejb COCTaBuJa TPHUMEDHO
20 % o6welt NIOMAa N CeMbcKOXO3RACTBEHHEX 3eMellb.

Ynpasnenue COCTOfHMEM NpPHPOXHOH cpeibl yepe3 3HeprooTia-
uy TeXHOCdephl, COBEPLIEHCTBOBAHHE TEXHOJOIHH NPOH3BOACTBA,
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BBOJ COOPYXEHHH 110 OYHCTKe CTOUHBIX BOJ HJH 3aMKHYTOTO BOJI0O-
o6opoTa ¥ ApyrHe MepONDHATHA DPa3pabaTHIBAIOTCA Ha OCHOBE I.1a-
HOB PauHOHA4JILHOI'O 3€MJENOJb30BAHHSA C YUeTOM pe3yJbTaTOB reo-
9KOJIOTHY€CKOr0 KOHTPOJst i NpPOrHO3HPOBAHHS NPOLECCOB PAa3BHTHA
NpHPOAHON cpeabt. B nanpHefilieM NIaHUpYeTCs yBeJHUHThL NJOLLA-
JIH OUHCTHBIX COOPYIKEHHH.

Kaprorpaduueckas Moienb reosorudeckoi cpegbl MOCKOBCKOro
perHoHa oTpasu/Ja crelieHp ee H3MEHEeHHs 1 YCTOHYHBOCTH K TeX-
HOT€HHOMY BO3JEHCTBHIO M N03BOJNMJIA JOCTATOYHO TOYHO BHLIABHTD
y4acTKH IOBBLIIIEHHOr0 PUCKA T€0IKOJOTHYECKHX KPHU3HCHBIX CHTY-
anufi, KOTOpHEe CBA3aHBI Npe}KAe BCEro O BCe YBEJIHUHBAIOLIHMCSH
BOJOOTO0pPOM 13 TJyOOKHX BOJOHOCHBIX FOPH30HTOB, HEPELKO COll-
POBOXKIAIOLUMCA 3arpsA3HeneM nogzeMunix cgep. IlposBaenne Kap-
CTa B I'yCTOHacCeJeHHbIX pailonax, BO3MOXKHO, CBA3aHO ¢ NOBHILIEHH-~
€M arpecCHBHOCTH [OA3E€MHBIX BOJ ¥ CHHXKeHHeM HanopoB. Hemnpo-
cTasi CHTyaunus CJ0XKHJAach BOKpYr HeynoOu#, HapylleHHHX # 6po-
lIeHHbIX 3eMefb, 10 KOTOPLIM, K TOMY K€, HeT TOUHOH HHbopMaunuKn
HH 00 uX MJIOIIAJAAX, HH O NPHPOIHLIX NPOUECcCax HX BOCCTAHOBJE-
HHSl WJIH BbiBOJE M3 Xo3sificTBeHHOro o6opora. B xone kaprorpadu-
POBaHHS perHoHa HepeliKo BbisiBAAeTCs Majasi 9PGHEeKTHBHOCTL pe-
KyJbTHBALHK 3eMeJb, B yacTHocTu nocje ropdopazpaborok. B
70fl CBA3H ObiJM NpenJOXKeH HeKHH CPOK JOBEpHsi, OIleHHBAeMblit
HaMH B JBa-TPu roja, 3a KOTOpbIYi B Npeaenax HapylleHHOro JaH.-
madTa NpPosiBATCH BCe Npouecchl camoBoccTaHoBiaeHusi. I Torna
MOXHO COCTaBUTh 0oJiee peaJibHbifl NJaH PeKyJbTHBAUHH 3€MeJb,
VY4HTHIBAIOW M BO3MOXKHYIO 9K30AHMHAMUKY y4aCTKa.

OO0ocHOBaHHYI0O TPEeBOTY BbI3bIBAIOT NPOEKTHl yBeJHYEHHst BOJO-
norpefjaeHuss 3a CcYeT HHTeHCH(pHKauuu OT6opa NOA3EMHBIX BOJ.
Cefiuac BejgeTcs NPOTHO3HPOBAHHE BO3MOXKHOrO BJAHAHHA NJaHHPY-
eMOoro BoA00TGOpa HaA CeBepe M H0re PErHoHa AJMA AONOJHHTEJbHOTO
BoaocHaOxeHHst MOCKBH M psifa ropoxoB MoCKOBCKO# o6Jaacti.
Bnepsrie HameueHO CO3JaTh KOMIJIEKCHBIl NPOrHO3 BJMAHUSA BOAO-
or6opa H3 IJyGOKHX TOPH3OHTOB HA TPYHTOBbi€ BOAbI, IHTaHHE N0~
BepXHOCTHBIX BOJ H B LeIOM HA BeCb IOYBEHHO-DPACTHTEJbHbIH MHp
B 3TO#i 30He. Meroanka NoLOGHOrO PoJa reodKOJOTHYeCKOro npor-
HO3HPOBAHHA W [ePRble €ro pe3yJbTarthl UWIMPOKO O6CyKAalTCs Ccle-
yuaJucraMud u obuiecrBeHHocThio. [loMuMO mnporHosa, wuier pas-
paboTKa HAalLEXHOH CHCTEMbl KOHTDOJIS 32 COCTOAHHEM cpelnbt B
9KOJIOrpONacHOH 30He C INPHBJEUEHHEM CPEJCTB 23POKOCMHUECKOr o
30HAMPOBAHUSA.

Oco6oe BHUMaHHE YAe/NseTcss KOJOALAM W CKBAXKHHAM, HAXo0-
JALIEMCA B 30He BJMsIHHA COBPEMEHHOTO H NJIaHHPYEeMOro BOXOOT-
6opa, cOCTOAHUIO MX 34CTBOJBLHOH H30asnMH. B 3rOM njane Boi3nl-
BaloT TpeBOry aaHHble B. M. Jly6poBuHa, o6c/ef0BaBIIEr0 KO0~
LBl ¥ CKBaxKHHB [TOMOCKOBb® M NpHIIeAilero XK BHIBOLY, YTO KaiX-
Aas 4erBepTas CKBAaXKHHA HMeeT HeyNOBJETBODHTEJIbHYIO 3aCTBOJb-
HYI0 H30AS1HI0.

o cux nop B IlogmockoBbe He peuleHa npoGaeMa CK1aaupoBa-
HUus TBepAKX OBLITOBBIX OTXO0HOB. Brox B crpoit mycoponepepabarhbi-
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BaOUIHX 3aBOJOB CHH3HT OCTPOTY HpOﬁJIeMbl, HO He JHKBHIHpYET
ee NOJHOCTbIO. A HMEHHO 3JecCh TpeﬁymTCﬂ AOCTATOHHO CJOXKHasA
HHXKEHEpHasa 3allHTa NOA3eMHbIX BOJ OT 3arpA3HeHHs H Mepbl 1no
YCKOpPEHHIO TMPOLEeCCOB YINJIOTHEHHA OTXOA0B Ha MNOJHIOHAX.

Ananu3 cBejeHHil 0 30He a3palHN NOKa3bIBaeT, YTO B Psfe CJy-
yaeB HabJIOAaeTcAd TeHAEHUHSA K NOABEMY yDOBHEH TDYHTOBBIX BOA.
DTHM CcaMbiM CHHXaeTcsl cOPOLHOHHAS eMKOCTb 30HbI aspalluH, 4e-
My CHOCOGCTBYIOT TaKie INpPOLECChl XHMHUYECKOro B3aHMOAEHCTBHSA
MeXJy MHHepa/JaMH H HHIpPeiHeHTaMH (HJbTPYIOIIHXCSA C MOBEpX-
HOCTH BoJ. OHOBPEMEHHO MEHSIOTCA H (hH3HKO-MEXaHH4eCKHe CBOM-
CTBa NOPOJ 30HbI aspalHH.

Bce aTH paspo3HeHHble NpPHMEPbl CBHAETEJLCTBYIOT O TOM, 4YTO
reoskoJ/IorHueckasi o6CTaHOBKAa DerHoHa BCe HacToATeJbHee Tpeby-
eT ynpaBJeHHss MHOTHMH IPOLleCCaMH H3MEeHEeHHSl Te0JIOrHYeCKoM
Cpelbl C 1eJbl0 €€ OXpaHbl M BOCCTAHOBJEHHS yTpadeHHBIX $YHK-
L HH.

CoBpeMeHHOe 3€MJIeNO0Jb30BaHHE JOJIKHO BKJIOYaTh Mephl 0O
ofecrneueHHI0 HaJeXHOr0 KOHTPOJSA 3a COCTQsSIHHEM Cpeflhl, B TOM
YHCJe €e HCKyCCTBeHHO#H cocraBasiomed. I1pexae scero Heob6xonu-
MO TLIATE/JIbHO H3Y4YHTb CHCTEMY <«Cpefa — 4eJ0BeK — Pe3yJbTaThl
B3aUMOJEHCTBHA» H NMOCTPOHTHL MoOAeab JajbHedlIero pa3BHTHA
STOH CHCTEMbl M YCTPAHEHHS] KPH3HCHBIX SKOJOrHYECKHX CHTYaIlHit
(ecan TakoBble 3apHKcHpoBaHsl). Ha 3Tof craanu pabor nporHos
H DexOMEeHJaLUHuH TO YNPAaBJEHHIO NpPoueccaMH, NMPOTEKAUWIHMH B
cpele, HePa3pLIBHO CBS3aHHI.

Toabko moc/e 3Toro MoXer ObITh CO34aHAa YHHUBEPCAJbHAS HH-
dbopmallHOHHAsA CHCTeMa [E03KOJOTHUeCcKOr0o MOHHTOPHHTa, KOHTPO-
JINPYIOUIETO0 COOTBETCTBHe PeaJbHbIX H3MEHEHHH cpelbl NPOrHO3HHIM
NOCTPOEHHSIM H oGecneunBanouero 3@¢eKTHBHOCTb H 3KOJOTHYECKYIO
6e30MacHOCTb BCEX  HHMXEHEPHO-XO3SACTBEHHBIX  MEPONPHATHH,
BK/IO4as H NPHPOLOOXPaHHbIE,

PernonanbHass Mojesb ynpaBJeHHs Pa3BHTHEM Cpeinl AOJKHa
OulTb 0053aTeIbHO YyBsi3aHa C OOLIHMK HALHOHAJbHOH M r106ab-
HOH cucTeMaMu OXPaHbl Cpelbl, NJAaHaAMH ee BOCCTAHOBJIEHHA HJH
3eMJ1eN0/1b30BaHNA B NesqoM. BrniepBule naes oGbeJHHEHHUA YCHIHA B
leJie rJ06aJbHOr0 KOHTPOJIA 3a COCTOSTHHEM cpeibl Ohljia BhICKa3a-
Ha Ha MexayHapoaHo#i KoHdepeHIHH 0 0XpaHe NPHPOALI B Jlelk-
Cakcecce (CIIA), nposeseunoit nog srugoii OOH B 1949 r. B na-
CTOsIlliee BPeMsA OHA peaJsiH30BaHa BO MHOTHX MEXAYHAapPOAHBIX MpoO-
€KTaX, B CO3JaHHH KOTODHIX NPHHHMAJ/H YydacTHe TaKue OpraliH3a-
unH, kak ['ockomruapomer, Mutepkocmoc u ap.



Faasa 3

FTEOMOHUTOPHUHT U JUCTAHLLHOHHBIA KOHTPOJIb
FEOJIOTHYECKOHA CPEIbI

3.1. 3AJAUYH H CTPYKTYPA

Teosioryueckasi cpefa MUCHBITHIBaeT I[IOCTORHHOE 3HEPTOBO3JeH-
CTBHe TexHOCdhephl H OTBEYAaeT HA HEro CTOb e NOCTOAHHBIMH Npo-
IleCCaMH H3MEHEeHHsi OBoedl CTPYKTyphl, cocTaBa H KauecTBa. [Hus
BbIGOpa MeToJa KOHTPOJIS 3a COCTOsiHHEM TeoJIOTHYECKOH cpeint
NPHHUHNHAJBHOE 3HAUEHHE HMeeT TOT (aKT, 4TO BPeMs H LHKJH
npoTeKaHHs OOJBIIHHCTBA TeOJOTHYECKHX TPOILECCOB B XOPOLIO OC-
BOEHHBIX 06JacTAX COW3MepHMbl He ¢ TIeO0JIOTHYeCKOH, a C HCTOpH-
4YeCcKOM UWIKaJoi BpeMeHH. [IHKIHYHOCTL TakHX MpOLECCOB Hepelko
HaXOAHUTCA B CJOXKHOH CBAI3H C HPHPOJHHIMH M TEXHOJOTHYECKHMH,
BHEUIHMMH [0 OTHOLIEHWIO K U3ydaeMbIM NpoueccaM, LUHKJIAMHU TpH
AOMHHUPOBaHHH (B GOJBIIMHCTBE cayyaeB) nocaeadux. C  3THM
CBA3aHbHl TaKHe CBOMCTBA PAacCMaTpPHBAEMbIX NPOLECCOB KaK OBICT-
POTE4YHOCTb H HMIMYJ/JIbCHBHOCTD.

Kaprorpaduuyeckas MoAe/1b Ie0/JOTHYECKOH Cpelbl B TOH ee 4a-
CTH, KOTOpas ocBellaeT COCTOfIHHE JiaGHIbHBIX 3JE€MEHTOR reo(6Ho)-
cepnl, B KauecTse HHGHOPMALHOHHOTO CPeiCTBa NMOJABEpXKeHa ObiCT-
poMy crapenmio. s nopjepxxaHHus KaprorpadHueckoi Mopesu B
paGoueM COCTOSIHHHM, KOTJa OHa OTBeYaeT peaJ/bHOV CHTyallHH Ha
TEKYyIHA MOMEHT BpeMeHH, HEOGXOAHM TaKoH KaHaJa HHGOpPMaLH-
OHHOrO oOGeclieyeHHsi, KOTOPHH M03BOJHJA Obl HENpepbIBHO MONOJ-
HATb ee HYyXHOH HHpopMauHefi. MHdbopmauua cerogHsAUIHET0 IHs
JOJKHA COYETATHCH ¢ PETPOCNEKTHBHOH HMHGpOpPMauUHed o AJTHTeb-
HBIX TNPHPOAHBIX (IPexKie BCEro reo/OrHYECKHX) NpomeccaXx. ITo
HeOOXOAMMO AJa H3y4YeHHs OOLIHX 3aKOHOMEPHOCTEH 3IBOJIOLHH
cpeibl, KaK B ee eCTeCTBeHHOM Da3BHTHH, TakK ¥ B HOBHIX, aHTpOMNO-
TeHHBbIX, YCI0BHAX. Ha 3THX 3aKOHOMepHOCTSiX GyAeT CTpoHTCA 060-
CHOBaHHE CTpaTerHy XO3s#{CTBOBAHHS M Pa3BHTHR TeXHOchepH pe-
ruoxal,

HenpepuiBHOCTL Ha6/01eHHH 06ecleyHBaeT MOHHTOPHHT, MNOJ
KOTOpHIM, no onpenedennio P. E. Mauua (1973 r.), noHuMaercs
€HcTeMa NOBTOPHLIX HAGJIOAEHHI OJHOTO HJAH 60Jee 31eMEHTOB OK-
pyXawiueit NpHpOAHO# cPelb B NPOCTPAHCTBE H BPEMEHH ¢ OMpe-
JAeJeHHBIMH 1eJsiMH B COOTBeTCTBMH C 3apaHee MNOATOTORJEHHOH
nporpammoit [37]. Mu 6bt 106aBHAM: C INIHPOKHM HCNOJL30BaHHeM
ANCTAHIMOHHBIX 3Kcnpecc-MeTogoB. [Toannee, 0. A. HUspasas npen-
JIOXKHJ CY3HTh PAMKH MOHHTODHHIa KOHTPOJHPOBaHHEM JHUIb aHTPO-
noreHHslx uameHeHut [15]. IIpHHEMas BO BHHMaHHe HaJH4YHe MHO-
TO4UHC/IeHHBIX MOAHGMHKALHUH 3TOr0 TepMHHa (NOHATHA), YYHTHBa-
IOIHX 00bEKT M3y4yeHHs (JMHTOMOHHTOPHHT H Ap.), OCHOBHOH MeToJ
(RMCTAHUHOHHBIT MOHHTOPHHT ¥ Ap.) H MacliTaGbl KOHTpoaAs (rJo-

! Mo Boipaxennio ®. Bskoua, uesoBeK moBeseBaeT MPHPOLOLl, LOMYHHAACH efl.
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6asbHBIH MJAH PErHOHAJNbHbIi MOHHTODHHI), CaMO MOHATHE «MOHH-
TOPHHT> MOMKHO OTHECTH JHilb K NPHHIHNY HENPEePhIBHOCTH Haba10-
JMeHuft.

YunTeiBasi, uTo 00beKTOM HaOJIOJeHHS H MOLEJNHDPOBAHHA B Ha-
meM cJaydae fABJSETCA TIe0JIOTHUeCKas cpeja, CHCTeMy MpejJara-
eMbBIX HaOMoAeHHH LeaecooOpa3HO Ha3BaTb MeOMOHHTOPHHIOM,

B reo/lorudeckofi JHTepaType MOMXKHO BCTPETHTb T€PMHH <JIHTO-
MOHHTODPHHI», KOTOPbIl ObIJT NpefioKeH HaMH B cepeanHe 1970-xrr.,
OJHAKO OH He COBCEM yiaaueH, TakK Kak eule paHblle ynorpedasics
0JsA 0003HaYeHusl MOHHUTOPHHTA NOYB y TBepaoH cocraBiasomen
reocpenst [15].

B HacTosimmee BpPeMs HaylHaeT OCYHIECTBJATHCA OOIIHPHEHINAs
nporpamma «JIuroMouutopuiar CCCP», x0oTOpEIfi paccMarpHBaercs
I'. C. Baprausino™, A. A. llInakom, T. A. pasuoeiM 1 K. Y. Cui-
4eBHIM KaK CHCTEMa H3Y4eHHs, NPOrHO3a H KOHTPOJs 33 COCTOSIHH-
€M TeOJIOTHUECKOH cpelbl, H3MeHsIolelics oy BJAHSHHEM HHXKeHep-
HO-XO35IICTBEHHOH 1eATeJbHOCTH., JINTOMOHHTODHHT 1O  3aMbICIy
ero pa3paGOTYHKOB SBJASETCS 4acCTbi0 MOHHTODHHIa OKpyXaioulei
cpeanl B LI€JIOM, 8 AMCTAHUHOHHBIH MOHMTOPHHI 3a CPefoH BK./odeH
B CTPYKTypPy JHTOMOHHTOPHHTa KaK €ro 4acTh.

Ceiiuac B crpaHe GyHKHHOHHpyeT O6uerocyaapCTBeHHAs CIyX-
6a HaOMAeHUA W KOHTPOJS 3a YPOBHeM 3arpf3HEHUsl BHeUIHel
(npupoanoit) cpeant (OICHK), naxomsmasics nox sruaofl [ockowm-
ruapomera CCCP. B cTpykType MexayHapOAHBIX NPOEKTOB KOHTPO-
JIHDOBaHHs NPHPOAHBIX cpel OHa GoJablie H3BeCTHa Kak Monuto-
PHHT AHTPOMNOT€HHbIX H3MEeHEHHH COCTOSIHMS [NPHPOAHOH  Cpelbl.
J\HCTAaHLUHOHHbI MOHHTODHHI ¥ F€OMOHHTODHHT HE MOT'YT He OXBa-
THIBATbCA TaKOH CAyXKO6ofl, HO, KaK NoKa3biBaeT peajbHOE COCTOfA-
HHe 1€J1, BHHMaH#e 9TON CIyXObl COCpefoTOUEHO MOKa Ha BHELIHHX
chepax 3eMIHM H HX KOMIOHEHTaX — aTMOc(hepe, MNOBEPXHOCTHBIX
BoJax, pacTHTeJbHOCTH U (ayHe. 'eonorpueckas cpena ocCranaach
Kak Obl BHE 30HBI BHHMauuf MPHPONOOXpaHHTEIbHHIX CIYXKO. XyKe
Bcero OOCTOMT [elI0 ¢ PerHOHAJbHbIM KOHTPOJEM TeoJorHyeckoh
Cpelipl HMEHHO NPOMBIIJIEHHO Pa3BHTHIX PErHOHOB.

Kpome OI'CHK wMereoponoruueckue, ruipoJoriieckue, arpo-
MeTeOpOJIOTHYeCKHe, HOHOC(ePHbIe H I'Hporeosoruieckue nabarome-
HHUA BeAYyT pasjH4Hbie rocyAapCTRBEHHbie BEIOMCTBA H CIAyx0n Bce
3Tu HabJioaeHus TpebyloT 4deTKofi B3aHMHOH yBA3KH 3ajad, uesed
M CpencTB MX AOCTHIKEHHS. Lloporocrosiuidii AUCTAHLHOHHLIH MOHH-
TOPHMHI NPH3BaH YYHTHIBATH HYXKAB BcexX 3THX cJAYXKO0, TaKk Kaxk HeT
CMbIC/Ia KaXKAbiH Pa3 cO3aBaTh NOj 4acTHble 3aJauH 4aCTHBI MO-
HHTOPHHT.

B 1980-x rr. Obiiia HauaTa aKTHBHeHliast pa3paboTKa TeOpHH
MOHHTOPHHTa TreoJOorHdeckoil cpelibl U cHOCOOOB €ro peasiH3ainuu.
3aKOHOMEPHO BCTAJ BOMPOC O HeoGXoJMMOCTH OCYLLECTBJICHUS KO-
PEHHOH OpraHH3alHOHHO-CTPYKTYPHOIl nepecTPOHKH CJayHObl KOHT-
poJist COCTOSIHHA TOJ3EMHBIX BOJL H 9K30T€HHbIX r€QJOrH4eCcKHx npo-
ueccoB B cHcreMe Munucrepctea reonorut CCCP. Cerogusuinss
cHcTeMa KaprorpadHYecKoro MoOJETHpPOBaHHS TreoJOTHYecKOd cpe-
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bl He OTBeyaeT TpeOGOBaHMAM MOHHTOpuHra. [eosorudeckuit MoHu-
TOPHHT, ecJaH caefoBaTh onpedenennto I'. K. bongapuka, — aro cu-
CTEMa& H3YUYeHHS, KOHTPOJSA H OHEeHKH COCTOSHHA ¥ KayeCTBa reoJo-
rH4yeckoil cpefnl, MporHO3a ee GYHKUHOHHPOBAHHA C y4eTOM B3aH-
MOleHCTBHSA ¢ aTMocdepoi, ruapochepoil ¥ Ap., B TOM UYHCJE C HC-
KyCCTBCHHOII cpelofl m ee TNpPOu3BOAHBIMH. 31ech, KaK BHIHM,
paMKH npeiMeTa HCCAeJOBAaHHH 3HAUHTeJbHO LIHpe cdepul TpaaH-
HHOHHHIX HHTEPECOB ['eOJOTHH KaK HayKH.

Llenn u 3aaauy reOMOHHTOPHHIa OTPaKeHbi B CAMOM ero ornpe-
AesqeHuy. I'aBHas neab 3ToH WHPOPMAUMOHHOH CHCTEMBI 3aKJ/JIOUa-
eTCsi B ONTHMH3aHHU YIPaBJEHHSA NpoueccaMH reoJorH4ecKoll cpe-
Jbl, KoTopass o6eClieydT ee HOpMaJbHOe, C MO3UIHKM OOLIECTBE, CO-
cTOsIHHEe W (YHKUHOHHPOBaHHe. DTa Hedb MoXKeT ObITb AOCTHTHYTZ
TOJNBKO B TOM CJaydae, eclii OyAyT peuleHb 3ajauH H3ydeHHus, Olle-
paTHBHOFO KOHTPOJs COCTOAHHA Teojoruueckof cpeabl W $hakToOpoB
TeXHOTeHHOTO BO3AelICTBHS HA Hee, a TakxKe 0ObeKTHBHOrO NPOTHO3a
ee Pa3BHTHA B YCIOBHAIX MAaccO- ¥ 3Heproo6MeHa ¢ BHeWHuMH (10
OTHOIUEHHIO K Te0JOrH4ecKol cpese) cpegaMi.

FeOMOHUTOPHHr pacCUHTAH Ha TNOJHBIA KOMIIEKC CPeaCcTB H
cnoco00B H3yueHHUA e0JOTHYECKOHA cpelnl, BKAKOYAIOMHUA 1UCTaHIH-
OHHble ¥ HaTypHbie HaOJMIOAEHHSA, & TaKxKe BeCh apCeHaJ CPEACTB 1o
060061eHHI0 HHpOPMALLUE NPEeAHAYIIHX U NapaJjielbHO BeAYIIHXCH
HcCJaeAOBaHull. ITa nHPOPMANUOHHAA CHCTEMa NMPH3BAHA NMOALEPKH-
BaTh B pab0yeM COCTOSIHMH MOJE/Ib Te0JOrH4ecKoH cpeasl.

Has ynopsinoueHust COCTaBa ¥ CTPYKTYPBI CHCTOMBI HHGHOPMANH-
oHHOro ofecneyeHHs MOAeJb reoJoruyeckofl cpenbl pazbuBaeTcs Ha
KBAa3HOAHOPOAHBIE 3/1eMEeHTH (THNBI CTPOEHHA) C YUeTOM TaKHX Xa-
pPaKTepHCTHK 3TOH cpeibl Kak YyCTOHYHMBOCTH K BHellHEMY Bo3jeii-
CTBHIO, CTeleHb TeXHOTeHHOH U3MEeHEHHOCTH M, B KOHEYHOM cueTe,
cTereHb 3KOJOrHYecKoil onTumaabHocTH. [Tocaeausis kaTeropus Tpe-
6yeT ocoOnix pa3paboTok. B urTore HaMm npuaeTcsA YYUTHBATH COOT-
BETCTBHE PEAJLHOrO COCTOAHMS reoJorH4YeCKoH cpeinl TpeGOBaHUAM
ofmecTBa K ee TMNpPOZYKTHBHOCTH, peKpeallHOHHOMY TOTEHIHaNy,
3CTEeTHYECKHM KayecTBaM, KOMGBOPTHOCTH KH3HeAeATeJbHOCTH 4es0-
Beka U T. 1.

FeOMOHHTOPHHT PaCCUHTAH Ha TaKylO CHCTeMY T€CHO B3aHMOCBA-
3aHHHIX NPHEMOB M METOAOB HCCJAEA0BaHMA, KOTOpas A0 CHX TNOp
NpH FEOJOTHYECKOM TEMaTHYeCKOM KapTorpadHpOBaHHM He NpuMe-
HAJach. HenpepblBHOCTb a/eKBAUH MOAENH PeaJbHOMY COCTOSIHHIO
H3MEHAMErocs cJoXHeAulero o6bekTa 3aCTaBJAAET HCIOJAb30BAThH
Hauboaee stpdexTHBHbIC cnOCOOH 30HAMPOBAaHHA NPHPOJHONH cpelnt
M CJOXHBle MOAeNH €€, MakCUMaJbHo NpubJIMKeHHBIE K HaTtype.

Ha ceroaus B TOM BHuJe ¥ KayecTBe KaK OH 3aAyMaH reoMOHH-
TOPHHT He c03AaH HH B opHoii crpane. B CCCP naubosee 6/H3KO
K ero OCYUIeCTBJEHHIO NMOAOULIH reotorn Mockeu H JleHuurpaga.
Ha nepeoix stanax pa6or no MockoBckoMy pervody 6blia co3ia-
Ha Haubosee cOoBeplIeHHAs M3 BCeX pa3pabaThiBaeMbBIX M CYLIECT-
BYIOILHX KapTrorpaduyeckasa MOAedb reoJOrH4ecKod cpeabl u TexX-
Hoctepw. OaHako ci1abas TexHHYecKas u MeTOAHYecKas 6asa aspo-
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KOCMHYECKHX padoT 3aTopMo3uja JdafbHefllyio peanu3aluio uaed
reOMOHHTOPHHTa.

HNuasa curyalus cAoxuiacs B Jleunnrpage. CuabHelililasg B cTpa-
He, CO CJAOXKHBIUUMHCS TPAAHIHUAMHU [IKOJ2 JEeHHHTPaJCKHX a3po-
reoJIOroB Jierde npeojioJeBaeT TPYJHOCTH, CBA3aHHble C AHCTAHLH-
OHHBIM KOHTpOJeM 3a cocTosnueM cpegnl. Ho BbIOpaB NyThb cosja-
Husi TeppuTOpHAIbHHIX KOMIJIEKCHLIX cxeM oxpaHnl npupoas (Tep-
KCOIlogs), nexnunrpaickue ucc/egoBaTesd He ofecnedmnan, Ha Haw
B3r:sj, TpebyeMblii ypoBeHb MOLENH.

PazpaGarsiBaeMast MeXBeJLOMCTBeHHasi nporpaMma pabor 1o
23POKOCMHUYECKHM TOJUTOHAM CTPaHH O0BeAHHSET YCHAHUA CIElUH-
aJHCTOB Pa3JHUHBIX PelHOHOB, CJIYXKO ¥ BEZOMCTB, 4YTO co03aaeT
JYYIIHe YCJIOBUA B OTjiajJlKe F€OMOHHTODHUHTA NpPEXI1e BCero Tawm,
Ile NSl 3TOTO yixKe uMeeTcsi 6a3a B BuAe A€HCTBYIOLIUX YACTHHIX CH-
cTeM.

3.2. NOCTOAHHO AEACTBYIOLIAS MOJAEJb
KAK WH®OPMAIIHOHHAS CHCTEMA

Ecau paccMaTpuBaTh reoskosoruueckuili MOHHTOPHHF KaK HUH-
(opManHOHHYIO cucTeMy, o0ecleduBaIOUIYI0 KOHTPO/b 3a COCTOS-
HHeM reoJIoruyeckoll cpelnl, Pe3yJbTaThl KOTOPOrO BO MHOIOM OI-
PeAeASIOT CTPATerHi0 3eMJenob3oBaHusl, TO caMa MOJAeJb KOHTpO-
JIUPYEMOro NpOCTPAaHCTBA BXOAHT B I'eOMOHHTOPHHI KaK MNMOACHCTE-
ma. OHa BeIMOJMHAET HYHKUHH NPOTHO3HOrO MaTeMaTHYeCKOro Moje-
JHPOBaHHUA, a TaK¥Xe CJAYXKHT «3KPaHOM» pe3yabTHPYyIouled HHOP-
Mauuu (baKTHYecKo, NPOTHO3HOH, pacdeTHOH, KOHUENTyaJibHOMH )
i HOpMOH NPOAYKLIHH MOHHTOPIIHTA B BHIe KOMIJIEKCa KapT HJH
rpabuka. [Ipn a10M «3KpaH» — He TOJIbKO hUrypasibHOE BhIp aXKeHHe.
Mui Bce Gouble CKJIOHAEMCS K NepeBOAY KapPT Ha MallHHHBIE HO-
CHTeNMH, TaK KaK B 3TOM CJydae YCTPaHAETCA OAWH H3 OCHOBHBIX
HEOCTATKOB TPaAHLHOHHBIX KapT Ha OyMalkHofi (MarepuaToH, nje-
HOYHOH) OCHOBe — KOHCePBATH3M MOJEAHpYeMO# KAaPTHHLI.

HcnoabszoBalne Takux KapT AJs OTPax<eHus AUHAMHYHOH CHTY-
alliy ‘BCerjla CBA3aHO C LeJdbiM pAgoM yciaoBHocTell. [Ipumensia rta-
KHe KaTerOpHH KaK <YCTOHYHUBOCTb» W «CTENeHb H3MEHEHusA», MK
npeojoJieBaeM CTATHYHOCTb MOJeJH, HO BBIHYXKAEHBI NPH 3TOM ofle-
pUpOBAaTHL MHHAMUYECKHMH CTEPEOTHNAaMU peaKUHH cPeanl, Xapak-
Tepa ee U3MeHEHHI U YCJI0BUHl 3arpA3HEHHUs.

BoiBoj KapTorpaduueckux Mojeseit Ha 3KpaHbl JHCIJeeB OT-
KpbiBaeT LIMPOKHEe BO3MOMXHOCTH IJIs NOCTOSIHHOTO COBEPILEeHCTBOBA-
HusA rpadudeckoro u3obparkeHUss B HHTEPAKTUBHOM WJH JAHAJIOro-
BOM pexuMme. DTOT PeKHM MOXKHO NepeBeCTH B aBTOMaTH4ecKHi
NpH Hajdu4dd COOTBETCTBYIOIIMX NPorpaMM u HeOOXOJHMOCTH B
3TOM. 3/ech BIOJHe NMPUMEHHM NPUHIHUI «MOHHTOPA», KOrja nepe-
XOJ OT OpOrpaMMbl K nporpamme ocymecTBasercd DBM Ges yua-
CTHA 4e/l0BeKa.

B nuTepaType TEPMUH <«INOCTOAHHO AeHCTBYlOIAs MOAEIb» BCe
yaple ynotpe6aseTcst KAK CHHOHUM MaTeMaTy4ecKol Moje/u, peaJst-
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30BaHHOH B NpOrpaMMax HenpepuiBHOTO YCOBEPIlIEeHCTBOBAHUS. DTO
yOpollleHHe HeJb3s NpPH3HATh yAauHbM. [lo Joruke Bemel K nocto-
SHHO JEHCTBYIONIHM OTHOCHTCS LeJbli KIacc caMblX pasHbIX MO/Je-
Jefl H peanu3oBaHHBIX B DBM, u npejacTaBieHHBIX B BHJe TpaAHIu-
OHHBIX KapT, kOTODble aJ€KBaTHO OTPaxaw1 HaMeHsiouyocs obcra-
HOBKY.

ITocTosaHuno peficTByiOmiass MOAEab Te0JOrH4ecKOH cpefbl B CH-
cTeMe TeOMOHHTOPDHHra MOCKOBCKOrO PerHOHa BKJIIOYaeT MaTeMaTH-
YyecKyl0 MNpPOTHO3HYI0O MOJAeJd» H Kaptorpaduueckuil «skpan». [loc-
JeJHHUfl CJIYXKHT CBA3YIOIIHM 3BEHOM MEXAYy HHPOPMALHOHHOH CH-
creMoii H norpebuTeseM ee NPOAYKIHH

CocTar Kaprorpauueckofl MojeJH TreOJOTHYeCKOH cpeinl NOA-
po6HO paccmorped B pasd. 1. 3. Huxke Ml ocranoBuMcst Ha Mare-
MaTHYeCKO! HMHTalMOHHOH MOZeNH, KOTOpast HCNOJb3yeTcst MNpH
KOHTPOJIMPDOBAHHH COCTOSiHHS CPefbl H THADPOTeOJOrH4ecKkHx Mpo-
LeccOB, NPOTEKalOUUX B Hell, B Nnpefesax MOCKOBCKOro perHoHa.

B MoCKOBCKO# reo/10ro-rugporeonornieckoli skcneguuun [1I'O
«llenTpreosorus» B 1988 r. Gbia BBeJeHa B 3KCIJAYaTallHIO aBTO-
MaTH3HPOBAaHHAs HHPOPMALHOHHAsi CHCTEMa IOCTOSIHHO AeHCTBYIO~
IHX MoOJeJseil reojoruieckoil cpelsl MOCKOBCKOTO IpajonpoMbilil-
JIEHHOTO KOMILJIeKca; pa3paboTaHHas rpynnof Hcc/defoBaTenell NOK
pykosoActBoM M. C. Ilamikosckoro. dTa cucremMa NpeJHa3Haua-
Jach JJf pellleHHst THAPOreoJOrHYeCKHX M HHXKeHepHO-reoJoruie-
CKHX 3aJay MeTOLaMH MaTeMaTHYeCKOro MOJeJHPOBaHHs € HCIOJb-
30BaHHeM MNporpaMMHoO-TexHHueckHX cpeicts APM-TEQ. Cucrema
Oblia co3faHa Ha 6ase oredecTBeHHOH ObicTpojelcTByIOlel 3JeK-
TPOHHO-BBIYHCANTebHOA TexHHKH ([1C-2000) ¢ pa3BuThiM nepude-
pufinbiM 060pyLOBaHHEM, NMO3BOJSIIOUIHM pellaTh 3aa4d B peKHMe
IHaJora ¢ BbIBOAOM pe3yJbTaTOB Ha rpaduueckue aucnaen. Ilpe-
AyCMaTpPHBAJHCh HaKolJeHHe HHQOPMALHH B ABTOMATH3HPOBAH-
HOM OaHKe JaHHbIX (mofcHcreMa «[eo6aHk») H ee 06paboTKa B BH-
e aBTOMATH3HPOBAHHOrO MOJENHPOBAHHs [EOJOTHUECKHX MNpolec-
coB (momcucrema «[Ipomecc»). [locnegusas npeacraBaser co6oit
NMPOrpaMMHO-TEXHHYECKHH KOMIIeKe, ofecnednBalon Uil pelileHHe UIH-
POKOro KJjiacca reoJIOTH4€CKHX 3aJad, H B NepByi0 ouepeab 3ahau
reoPHJAbTPAIHH, MUTPALHH NOJ3€MHbIX BOJ M Pa3BHTHA CB#3aH-
HBIX C HHMH 5K30T€HHbIX Ie0JOrH4ecKHX NpOLEeccoB.

CHcreMa NO3BOJsieT KOPPEKTHPOBATL HCXOJHble AaHHble Ha 3K-
paHe aJ(paBHTHO-UHPPOBOro AMCIJEs, NMPOCMATPHBATH PE3YJIbTATHL
MOJEJHPOBAHHs,, KOTOPble TPAaHCIHPYIOTCH Ha 3KpaH B BHAE KapT,
tTabaul, rpaPHKOB HJH CJAOBECHBIX POPMYJHPOROK, a TaKxXKe NPH He-
06X0JHMOCTH NOJIy4aTh HX OYyMaXKHble KOMHH.

I1pu noarotoBKe cHcreMbt paspabaTbiBaJjcsi KOMIJIEKC aJdrOpHT-
MOB ¥ NpOrpaMM MOJAEJHDOBaHHsi MHUTPaluM NOA3EMHLIX BOL Ha
pa3HbiX YpOBHsix JeTaJbHocTH Mogeau (1:200000, 1:50000 wn
1:10000). PaccMaTpuBasJoch mepeMenieHHe 4acTHll BoAsl B HOpPH-
CcTO# cpesie ¢ y4eTOM (PH3HKO-XHMHYECKHX K3MeHeHHH BOJH IpH
GUIBTPAUMH M AaKTHBHBIX KOHTAKTaX C NOpogaMu. DTOT KOMIJIEKC
nporpaMM HCNOJAb3yeTCst [Js NPOrHO3a KauyecTBa [OJ3E€MHBIX BOX
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Ha Bojo03afopax M OGbEKTax C JIOKAJBbHBIM 3arps3HeHHeM I0J3eM-
HBIX BOJ.

IlpaxkTHuecKui#i HHTepec B Jeje NPOTHO3HPOBAHHS  reosoruye-
CKHX IIPOLLeCCOB MPeACTABJSIET KOMIJIEKC NPOrpaMM MOJEeJHPOBa-
HHUs IIPOCTPAHCTBEHHOIO paclpefe/ieHHs] KaKUX-JHBO0 IeosorHYecKuX
NgpaMeTPOB, HA3BAHHOrO Pa3pabOTUYHKAMH T'€OJIOTHUECKHM I10JeM.
OTH NoJs UMEIT BHUI aHAJUTHUECKHUX BBIPAXKEHHH, ONHCBIBAIOLLHX
3aBHCHMOCTb TeOJIOTHYECKOTro napamerpa (Kak Mep ero paccesHus
NIPH HCNOJBb30BAHHH CTOXAaCTHYECKOrO anfapara) B KOOP/AHHATAX U
B BHIE TPEHI-NOBEPXHOCTEH, NPeAcTaBasoNINX rpadHueckoe 0T0O-
pakKeHHe INPOCTPAHCTBEHHOrO paclpejeseHnHss BLIOPAHHOrO Mmapa-
MeTpPa HJIH Mep ero paccesiHus.

Kommiueke paspaGoTanHbIXx IporpamMM ofecreuyrnBaeT MaTeMaTH-
YecKylo 00pabOTKY H aHaau3 NPOCTPAHCTBEHHO-BPEMEHHOH H3MeH-
YHBOCTH MapaMeTPoB (xapaxTepucTHK). TakuM cnoco6oM MoOKeT
OLITb BBIAE/IEHO TIEOJIOTHYECKOe IPOCTPAHCTBO C 3aJaHHBIMH CBOM-
CTBaMH, YAOBJETBOPSIOUIUMH, HAaNpPHMEpP, YCAOBUAM BO3OYXK/EHHS
KOHKDETHOro reoJorudeckoro mnpouecca. IIpocTpaHcTBeHHO-BpeMeH-
HOH NPOTHO3 NoKasartesieil BHIGPAHHBIX CBOHCTB (OLEHKAa CpPeIHHX
3HAUYEHHH M Mep ux paccesiiusi) B JIOGOH TOYKe MOJAENHPYEMOro Io-
Jisl, MpeIyCcMOTPEeHHBIH KOMIIEKCOM MPOrpaMM, MOXKET CJYXHTh
TaKXe IIPOTHO30M BEPOSITHOCTH INPOSIBJIEHHS 31€Cb TOIO HJIH HHOTO
reoJ/IOrHYeCcKOro npoiecca.

B paspatoTkax OblMM HCHOJB30BAHBl AJIOPHTMBI MOLEJHPOBA-
HUSA CJOXKHBIX CHCTEM, a JJs NPOrpaMMHPOBAHUsS 3a/7au HCIOJb30-
BAaJINCh I3BIKH BBICOKOTOYHOrO ypoBHs H accemfiepsi D['BK TIC-
2000.

Maremarnyeckoe mMomenupoBatue noszBoaster o6paGoraTh orpoM-
HbI{l (PaKTHYecKHH MaTepuas, KOTOPHIH INMOCTyNaeT B reoGaHKk HJIH
BOBJIEKAeTCsl HeNOCPeJCTBEHHO B mnpoumecc Mojaedupoaunusa., 06
ofbeMax HH(pOpPMALUH, KOTOPYIO HAIOT TOJNBKO HaszeMHble PaloTHI,
B 4acTHOCTH OypeHHe CKBaXWH, HAOJIOJEHUs 34 SK30TCHHBIMH reo-
JIOTHYECKHMH IIPOLeCccaMH, PEXHMOM INOA3eMHHX BOJ H THAPO(reo)-
XHMHYECKOe ONpoboBaHHEe, MOXKHO CYAHTb XOTS OBl IO TOMY daxry,
YyTo UHGOPMALHOHHBI GaHK NOCTOAHHO AEHCTBYIOLleH MOJENH reo-
Jiorn4eckoil cpeabl MOCKBH H ee JecOomapKoBOro Mosica 3a HECKOJb-
Ko JeT (opMHpOBAaHUS BMECTHJl CBeleHHsT Gosee yeM TOo 35 THIC.
CKBaXHH, a 1no [T0AMOCKOBBIO TOJBKO 3a Toj B TOT Xe GaHK Oblin
BBEJIEHBI CBEeNEHHS O IOJOXEHHH 4,5 Thic. SKCNJIYaTALHOHHBIX CKBa-
KHUH Ha NOA3€MHbIe BOABI IJ1yOOKHX IOPHU3OHTOB,

[Torox HuUpOPMAUHH 110 HHTEPHPETALHH KOCMHUYECKHX CHHMKOB
BooO0Iile MoxeTr ObThb (JHCKPETHO) HeNpepbiBeH, U JaXe mjs Ipo-
crefilliell ee 06paboTKH Tpelyercsd MPUBJIEUEHHE CPEACTB aBTOMATH-
3alHH.

Cefiuac nosB/asercs Bce Gogblle nyOiauKanui, NOCBSIIEHHBIX
BomnpocaM paspabOTKH H HCHOJb30BAaHHUS MOCTOSHHO AEHCTBYIOLIHX
mogeseit. B uacTHocTH craBuTca npobjeMa co3JaHHsS HMUTAIHOH-
HBIX KapT NPUPOAHOH cPeAbl, MpexHasHaUYeHHBIX AJs HENPepPBIBHOTO
TONOAHEHHST HOBOH HH(pOpPMalHell 0 cocTosHUU aToil cpeanl. Ho npu
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3TOM B NOJAaBJsOLieM (OJbIIHHCTBE CJayddeB KapThl paccMarpuBa-
I0TCA M30JHPOBAHHO, caMy 1o cebe, 6e3 YBA3KH cO Bceldl cHCTeMOit
ux uHdpopMmanuHoHHOTO obecnedeHus. Bojee Toro, OHH HepeaKo pac-
CUHTAHBl HA cTapble METOABl KaprorpadgupoBaHus npu mnpeobJaga-
HHUH TPaAHIHOHHOTO 06c/eN0BaHUs TEPpPHTOPHH.

Kaprorpaduueckass Mojaeab TeOJOrHUECKOH cpeabl CYMMHpYeT,
ofobiiaer y nepeBoAUT B NPOCTOH AJs BOCIPHSTHA 00pa3 pasJaui-
Hy1o uHdopMaluio, KoToPas MOCTYNaeT IO KaHaJaM NPSMOTO HH-
¢dopManuoHHoro ofecleyeHuss HJIH B yxe ob6paboTaHHOM BHIe, B
YACTHOCTH, NPOHJa uepes CHCTEMY MaTeMaTHYECKOTO MOJeJHpOBa-
HHSL.

3.3. AUCTAHLHOHHDIE METOJ1bl KOHTPOJMSA
3A COCTOSHHEM FEOJIOTHYECKOW CPEADI

JucTaHiHoHHble METOABl T'eOJOTHYECKHX HCCIeHOBaHHE, OCHO-
BaHHble Ha NMpHeMax HHAHKALHH CKPHITHIX OT NPSAMOro HabJoAeHHs
IPOLECCOB U KOMIIOHEHTOB JHTOCGephl, NpHoOpeTaoT yHHBepCalb-
HBIfl, MeXOTpacJ/JeBofl xapakTep, H HA CEroAHsl IO 3THM MeTOAaM
cyllecTByer oOLIHpHeliIas JHTepatypa. DoJbliofl MOMyJsipHOCTHIO
moabsytorcs  paBotel  B. I1. Mupownuuenxko, C. I1. Auabrepa,
JI. A. DBoromoaoBa, C. B. BukropoBa, B. B. Bunorpanaora,
A. A. TpuropreBa, M. H. IlerpyceBuua, A. B. Cagosa, U. C. I'yau-
auna, M. C. Komaposa, E. A. BocrokoBoit u Ap., B KOTOpHIX Jaercs
OLEHKA YHHKAJbHBIX CBOHCTB AHCTAHIIUOHHBIX METO/0B, NO3BOJSI-
WHX N0AYYHTh HHpopMaNHio 00 oObekTe NMPakTHYecKH Ha J1060H
MOMEHT BpeMeHH. A3po- B KOocMHUeckHe (DOTOCHHMKH CO BpeMeHeM
1l TepsIOT CBOETO OCHOBHOTO KauecTBa — ofbekTHBHOCTH. OHH mpen-
HaszHayeHbl A/ MHOTOKpPAaTHOro ucnoJgab3oBanus. Ilo mepe yrayGue-
HHSl HALIHX 3HAHHHA O CBSA3H IVIYOHHHBIX IPOLECCOB ¢ BHELIHHMH KOM-
noHeHTaMu mJaHAawagTa MBI MOXKeM BO3BpallaThes K ¢oToH3obpa-
KEHHSIM JNaHawadTa npoulefliux JeT, H3BJeKas Bce HOBYIO HH)OP-
Maluuio 0 JelHNHeHTHHIX Npoleccax B MIyOHHAX JHTOCHEDHI.

Ko#rposb 3a reosorudeckoil cpeoil MpoMbIILIJIEHHO PA3BHTHIX pe-
THOHOB TpefyeT pellleHHsl MIMPOKOrO Kpyra 3ajad M BOIPOCOB, jaa-
JIEKO BBIXOAfLIMX 34 DAMKH TPaJHUHOHHBIX AJs reoJorud. Kpome
TOI'O, KOHTPOJb AOJMKeH ObITh ONePaTHBHLIM H OXBAThIBATh OJHOBpe-
MeHHo GoJbiide niomann. TpebyeMeiM TeMnam AeliHdpPHPOBAHHUS
Vy3Ke He YAOBJETBOPSIOT XOPOLIO pa3paboTaHHBIE NpUEMBl BHU3YaJb-
HOro (mepcoHHHIHPOBAHHOTO) PaclO3HABAHHA OOLEKTOB HA H30-
O6paKeHUH MECTHOCTH. ODTH IPHEMBl OTJIHYAIOTCS BBLICOKOH  TOU-
HOCTBIO H HH(OPMATHBHOCTbIO, HO OTHHMAIOT CJHIIKOM MHOrO Bpe-
MeHH H BBICOKOKBAJUGHIHPOBAHHOTO TPYAA.

Meroauka gemindpHPOBaHHS MAaTePHAJOB MHUCTAHILHOHHBIX Chbe-
MoK paspaloraHa A0BOJbHO xopoiro. B 1988 r. ¢hbemMKka MeCTHOCTH
C BO3AYIUHBIX HOcuTeJed Morya Obl mpasgHoBaTh cBoit 130-1eTHuHH
1o6useff, ecnli BECTH OTCUET C NepBoil ¢oTrorpacduHu, cHeJaHHON
I'. Hagapom c¢ Bo3aywmnoro wapa B 1858 r. Ha aroil ¢otorpadun
3aneuyatsen yrogok [lapuaxckoro mpeaMectbs. 3a 3T0 BpeMmsi Tex-
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HHKA JHCTAHLHOHHBIX CBEMOK IIarHyJja jaaJjeko Bnepea. M tem He
MeHee, HanGoJee JOCTOBEPHbIE H MOJHbie CBEJICHHS MH MoJydaeM C
a3po- H KocMHYecKHX (OTOCHHMKOB, KaK M 100 ¢ julHHM JeT Ha-
3aj, HemocpeACTBEeHHO paboTas ¢ H306paXKeHHSMH H y3HaBas Mo
MeNbYafIUHM [eTajAM, HePelKO HHTYHTHBHO, CKPBITBHIE 3JeMeHTHl
JaniwagTa. B Hacrosiniee BpeMs onepaTHBHOE BJajeHHE acCOlHAa-
ILHSIMH — OJHO M3 JYYLIHX KayecTB ofepaTopa-AelindpoBUIHKa.

Ha wmaTepnasax AHCTaHIHOHHBIX CBEMOK XODOLIO BHAesIOTCH
MHOTHe (DODMBI QHTPONOTEHHOTO BJIMSIHHA Ha peabed, pacTHTeb-
HOCTb, THApOrpadHuecKas ceTb, PA3/IHYHOIO DPOAA  CTPOHTENbHBIE
O06bEeXTH H JAPYrHe HCKYCCTBEHHBIE COCTABJSIOILHE COBPeMEHHBIX
aanaumagTos. Hanpumep, Ha aspodortocHuMkax 1973—1974 rr. mbr
MPOCIeXRHUBAJH OCTATKH MEJHODATHBHBIX CHCTeM, 3a6DOLIeHHBIX
50—70 Jget Haszaxn. B pa6ore B. E. CokosnoBa u B. B. BunorpazoBa
[32] npuBeneHBl ABa CHHMKa OJHOTO M TOT0 Xe ydacTKa C DasHH-
et B 26 ger. Hecmorpa Ha A0BOJbHO ciaalyio npopaloTKy nedartu
cTapasi Bopy6Ka NpPOABH/IACE H HA No3gHeM (POTOH306DPaKEHHH, XO-
T4, Bpoje Obl, B030GHOBJEeHUe Jeca Oblio MoJaHBIM. [3Becren dakr
NPOSIBJEHHS HA COBPEeMEHHBIX a3PodOTOCHHMKAax cjael0B TAHKOBBLIX
KoJoHH PoMMensi B neckax ceBepPoa(pHKAHCKHX MNycTHIHb. Jlaxe
aKTHBHeHlIHe 30J0BHe npolecchl 3a 40 JeT He CMOTJH cTepeTb HX
¢, Ka3aJocb Obl, 6e3:KH3HEHHbIX JaHAUIadTOB.

Muoro Hanucawo o6 apxeoJOrHYecKHX HAXOAKax C MOMOUIBIO
aspodotocremku. Ha VKpanHe B palowe YMaun Ha aspodoTouso-
Opa)KeHHH 3aMEeTHbl OTPOMHBIE, AHAMETPOM 10 2 KM, 3JHICOBHAHbIE
¢urypei, Kak Gbl BJOXeHHHe apPyr B Apyra. Tak nposiBuia cebsa
MJIaHHPOBKA - MOCEJEHHIl TPHIOJbCKON KyabTypel (3 TbiC. JeT [0
H. 3.). 310 6bLT1H mpororopoaa Heosuta. M3BecTHB (haKThl OTKPHI-
THA norpeGeHHBIX MOA NeckaMH KaMeHHbIX Kodgen [Ipuin B Bean-
kobpuraHun (3,4 Telc. JeT. A0 H. 3.) H APEBHHX PHMCKHX Jopor,
uaymux u3 JloHgona Ha 3amaa. Ha aspodorocunmkax njaro
YCTIOpT MOXKHO yBHAETh KapaBaHHbIE AOPOTH H MeCTa CTaphHX Koue-
BHH, 4 HA CHHMKax CTeNMHOH YKpaHHbl — cJeibl TOBO30K KOUEBHH-
KOB BOJIH3H KypraHoB, BO3DacT KOTOPbIX HAaCYHTHIBaeT He OJHO
THicAYeneTHe. Anrauniickuil apxeonor P. Muyp Ha aspodoTocHHMKAx
OGHADYKUJ KOHTYpH NoJieH, BO3JeJaHHBIX TIpeJKaMH aHIJH4YaH,
KelbTaMH, HaceasiBliHMH Tepputopuio CeBepHoro Mopkuiupa, rae
OblJIH OTKPBITBI H AOPOTH, OTHOCSIUIHecs K »KeJe3HoMmy Beky. [loast
BIOJHe 4YeTKO AelIH(PPHPOBAJHCh Ha a’pPOCHHMKax Tex palHoHOB
YKDaHHHI, TJe XKUIH KOJTOHHCTH H3 ApeBHero Puma,

Paforas na teppuropun I'o6u B KornoBuue Bouablinx o3ep, Mbl
06HApYXKHUJA [0 KOCMHYECKHM (OTOCHUMKAM [ApeBHeMlIHe, HbIHE
morpefeHHble N0J MecKaMH KaHaJbl, YXOASAUIHE OT MPEecHHX o3ep K
[Ty, B IJy0Ob IyCTbIHH.

Mbi cTOIb MOAPOOHO OCTAHOBHJHCH HA 3THX NpHMepax YHHKaJb-
HOI BO3MOXKHOCTH a3p0- H KOCMHYeCKHX (POTOCHHMKOB PacCKphIBaTb
CKPBITOE OT HeNocpeACTBEHHOro HalJioAeHHS JHIIb [OTOMY, YTO H
B Hallle BpeMsl NPHXOAHUTCA AOBOJBHO UAaCTO CTAJKHBATbCA C HeBe-
pueM B HHpOPMAUMOHHBIA NOTEHUHAJ] JHCTAHHOHHBIX CBEMOK.
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JIHCTAHUUOHHBIH MOHHUTODHHT TeOJIOTHYECKOH cpeanl NpHOGped
HPOKYIO TONYJAPHOCTb JHUIIb B cepeanHe 1980-x rr., Korga Haua-
JIUCh TJaHOMepHble Pa3pabGOTKH CHCTEMBl HAHOHAJBHOrO a’poKocC-
MHYECKOr0 MOHHTOPHHTA u OBIJIHM cAeJaHbl TepBhle LIAru fo ero pe-
anuzanuu. CaMy ujelo HernpepbBHOTO HaOJIONeHHMS 3a reoJOruue-
CKMMH TpollecCAMH HeJsb3sl mpH3HATh HOBOH. [lepRHle paboThl 1o
00OCHOBAHHIO TOBTOPHBIX CHeMOK H3MeHSIOUledCs CHTYalHH OTHO-
carcst K 1930-m rr. [losaHee, B 1960-—1970 rr. npueMbl cucreMaTtH-
YeCKOro IHCTAHHHOHHOTO KOHTpOJs 3a nepedopMHpOBaHHeM Oepe-
rOB BOAOXPAHUJHU GblJn paspaGoradwt B JlaGopaTopuu aspomero-
g0 AH CCCP u B TuapopexumHo#l 3KcnegHUHH MUHHCTepCTBA
reosorud PCOCP, HO K n/jaHOBHIM paGoTaM 1o 00OCHOBAHHIO [H-
CTALHOHHOTO MOHHTODHHTA NPHCTYNHJIM JHLIb B 1980-x rr.

3a py6exoM a3POKOCMHUYECKHH MOHUTODHHI TIPHMEHSIOT JOBOJIb-
HO WHPoKo. B takux crpasax xak CIHIA, Kanaza u ®panuus oc-
HOBHOH ynop cJeJaH Ha aBTOMATHUYECKYI0 PerucTpanuio 06beKTOB.
Pesyabrathl (yHKIUHMOHHPOBAHHA TAKHX PeTHOHAJbHBIX 3KOHHGOD-
MalHOHHBIX cHcTeM Kak HanuoHaawHan npupoaHas cucrema CILUA
win Kanagcxas reorpaduueckas HHbOPMAaUHOHHAA CHCTEMa Tpes-
CTaBJIAIOTCS B BH/Je CHellHa]bHBIX KapT Maciwiraba ot 1:500000 xo
1:10000 nau 1:12000. Texacckas uHdopMalHOHHAA cHCTeMa NPH-
poanbix pecypcoB (TNRIS) paccuurana Ha xaprorpaduueckue Mo-
Aean Macwrraga 1:24000. B nogoGHoro poaa uHPOPMaAUHOHHBIX
cHCTeMax IUHPOKO HCMOJBb3yeTCs CONOCTaBHTeJbHOE gellH¢ppPHPOBa-
HHe CHHUMKOB pasHbIx Jjer. Hanpumep, nad H3yuyeHHS 3DO3HH TpPH
pacnaiike semesb B J0JHHe P. CeHT-I[KOH KaHaJcKHe HCCJIeJ0BA-
Teld nmojoGpajiu MaTepHasas cbeMox 1944, 1945, 1968, 1975 u
1980 r. OTMeTuM, uTO AJs Hallell TeDPUTOPHH MOXHO NoA06paTh
i GoJiee QJIMHHBIE PAAB Pa3HOBPEMEHHBIX CHHMKOB.

B CIIOA Ha xocMHuecxoM KopaGJ/e MHOTOPasoBOr0 HCIOJb30Ba-
nus «Cnefic Iatran Koaymoua» B 1983 r. BnepBble ObIJ HCIONB30-
Ban HOBBHIH ¢ororpacdudeckuit cencop «MerpHueckas KaMmepa», paa-
paGoranubit B ®PI'. Ou coBmecTun ¢otokaMepy u ¢ororpaMmmer-
pudeckoe ofopynoBaHue. CHHMKH TpeAHA3HAYaJUCh AJS COCTaBJle-
HUsa TomorpadHyeckHx H TeMaTHYeCKHXx kKapT Macuitada 1:50000.
CpeacTBaMy HaBUrallUH TOJOXKEHHE TOYKH Hajupa MOIJO ofnpeje-
JasThes ¢ TouHocTblo 5—10 M [22]. [To cHHMKaM npH NOMOIIH HMe-
louefics annapaTtypbl HenoCpeaCTBEHHO HA GOPTY KOCMHYECKOTO KO-
pafast cocTaBJAAJIHCH IUTPHXOBBIE KapThl U OPTOMNJAHHL,

[Tpucrynas K AMCTAHHHOHHOMY MOHHTODHHIY JI0GOH TeppUTO-
pHH, HeOOXOJAHMO fipexXie Bcero 060CHOBATh OOBEKTH Aeliudpupo-
BaHUsg H MOJAEJIHPOBAHHSA, ONpPeleUTh TEeXHHUECKHe YCJIOBUA [JH-
CTAHIHOHHOI CBEMKH U 0OOCHOBAThH MaclITaGhl HCIONb3yeMBIX Ma-
TE€PHAJOB H BPeMSA MOBTOPHBIX CHEMOK.

Teppuropusi CheMKH, «PETHOH», B JAHHOM cJyuae 3ajaercs B
aIMHHHCTPATHBHBIX rpaHuuax MocKoBCcKoOH 06JacTH WIH B TpaHH-
aX KPYNHBIX PerHOHasbHBbIX ypOaHH3aIHOHHBIX, HHIYCTPHAJLHBIX,
FHIPOTE€XHHYECKHX CHCTeM M 30H HX BJHSHHA,
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Kak yXe 0oTMeua/oCh, PerHoHaJbHAas MoOJeNb [e0JOrHYecKOil
cpelbl paccuHTaHa HaA TPH YDOBHS AeTaqH3alUH, COOTBETCTBYIOULHE
Macwrabam 1:200000, 1:50000 u 1:10000. IlepBeii macuwitab
oxBaThlBaeT Bech peruod. Ha rteppuropuio MockBhl KapThl COCTaB-
JauCch B 6oJiee KPynHOM Maciutabe B CBS3H C NOCTABJEHHBIMH 3a-
nasaMu o6ocHoBaHHUS HOBoro IenepajibHOro MJjaHa Pa3BHTHSA CTO-
auubl. Ha ToM Ke ypoBHe neTaJbHOCTH KapTHPOBAJHCH IPyrHe TO-
poaa ofJjactH, kKaHaja uM. MockBbl H Gepera HEKOTODBIX BOJLOXpPa-
Huaum. Kaprorpaduueckas mozens seconapkoBoro lofca MOCKBBE
6bl1a caedana B macirabe 1: 50 000.

K1 Bce :xe Bompoc BhiGopa yuacTkoB Jokajbroro (1:50000) u
peraabnoro (1:10000) ypoBHel HcciegoBaHHA JOBOJBHO CJOMKEN.
B 60/BLIMHCTBe CJAyYdeB KJKOYeBble YYaCTKH BBHIOHPAIOTCA Ha [J0OJI-
THH CPOK, H ueM Oouibilie cPOK HAOJIOACHHH N0 HHM, Tem Jy4lle.
I1pu pasBepTHIBAHUM TUCTAHIIMOHHOIO MOHHUTOPHHIA B Xx01e palot
nag TepKCOIlamu Jlennurpajackoii u conpegenbuoll ofaacrefi B
‘KayecTBe KPHUTePHEB BbIOOPA KJIOUEBBIX YUACTKOB HCHOJ/b30BAJHCH
TaKHe IOKA3aTeJH KAK OCTPOTA 3KOJOTHYECKOH CHUTYalHH, CTeleHb
YCTORUYHBOCTH TI€0JIOTHYECKOH cpeibl, KOHLUEHTPAUHf HCTOYHHKOB
BO3/EHCTBHS HA CPeAy U ee 3arpsiaHeHue, 3)(peKTUBHOCTh HCIOMb30-
BaHUS MAaTEPHAJOB AUCTAHLHOHHBIX ChEMOK.

[IpumMepHO Tex e TNPHHIHNOB NPHAEPKHUBAJUCL CHNEUHAJHCTBL
npH BbIOOpe KJIOUEBHIX VUACTKOB B npejenax MOCKOBCKOro peruo-
Ha, paccMaTpHUBAaeMOro Kak TNOJHIOH /151 HALHOHAJBHOTO a3POKOC-
MHYeCKOTO MOHHTOPHUHIA.

[TepeuncnenHble KpUTepHH 6e3yC/JOBHO BaXHbl, HO HE MOTYT
CUHTATLCA a0COJIOTHBIMM HPH BbI6OPe MOZO06HOTO pOAA YYACTKOB.
OnHT pa6oT CBHAETEJbCTBYET, UTO JI0G0H NMPOEKT, CBA3aHHBIT ¢
cepbe3HbiM BMeIUIaTeIbCTBOM B TAPHPOAHYIO cpely, AOJKeH ObiTb
[OJBEPTHYT TIIATEJbHON 5KOJOTHUECKOH 3KCIlepTH3e, Teo/lorHYecKas
4YacTh KOTOPOii Tpebyer HCNO/b30BaHHS METOAOB JAHCTAHUHOHHOTO
KOHTDPOJsl. Magnefillee cOMHeHHe B JOCTOBEDHOCTH NPOTrHO3a (PyHK-
uuouupoBanus HoBbIx [ITC gonXHo OBHITH YYT€HO Kak CaMBbIH BaxK-
HbII aPryMeHT B N0Jb3Yy OPTaHH3aLHH KJIIOUEBOro y4acTtka a3poKoc-
MHYeCKOro HabJI0ACHHR 32 DA3BHUBAIOUMIUMHCH COOBITUAMH Ha Je-
T4JbHOM HJIH JIOKAJbHOM YDOBHE B 3dBHCHMOCTH OT HHTEHCHBHOCTH
H [IPOCTPAHCTBEHHbLIX NAPAMETPOB NPOSABJEHUA OXHIdeMbix Npolec-
COB H3MEHEHHd.

JleTanbHpil KOHTPOJL BeJeTcA TaKXKe Ha Y4acTKaX, KOTOpHe
BBI1eNSIOTCS NIPH PETHOHANBHOM MOHHUTOPHHIE 110 HAMHYHIO HJH BO3-
MOXKHOCTH TPOABJIEHHS T€0IKOJNOrHUECKUX aHOMAJHH, HeNnpeIBHIEeH-
HBIX H ONACHBIX I'e0JIOTHYECKHUX MNPOLECCOB, CHTYaUHH, Pe3KO OT/H-
YAIOUIUXCA OT NPOTHO3HOH KAPTHHBI, U T. 1.

KuaioueBble y4acTKH QHCTAHIMOHHOrO MOHHTOPHHIA, Ha Hall
B3TJIAM, HE NOJKHB ObITh noctosuubl. MckioueHnne, Bo3MoxHO, co-
CTABJSIOT Y4aCTKH, HAa KOTOPBIX NPOBOAATCA HAGMIOAEHHs 3a onac-
HBIMH, TPO3SILIUMH KaTacTPOMHUUECKUMH TOCJAeJCTBUSIMH OINoJ3He-
BBIMH NpoleccaMi, KapcToM HJaHM nepepaboTKoil OeperoB Bopoxpa-
Huau BOGIM3H cTpoeHnil. Boobille yuacTOK CUHTAETCH KJIOUEBLIM
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JHilb HAa TO BpeMs, KOTOpoe HeoOX0AHMO /s pelleHHs NMOCTABJIEH-
HBIX HAapOJAHOXO3AHCTBEHHBIX 3a7a4: KOHTDPOJs 3a 3D (PEeKTHBHOCTLIO
MHXKEHEPHOH 3amHuThl COOPYXKeHHuii, BbISIBJEHHA I1IPOLECCOB CaMo-
BOCCTAHOBJIEHHS] HAPYIIEHHbLIX 3eMe/b H BJAHAHHA HOBOCTPOEK HA
OKpyxawowyio cpedy u T. A. OnTumanbHbil quameTp (nonepevyHux )
nogo6Horo poga y4acTkoB C yueTOM IOJOCHI 3axBaTa [eTaJjbHOM
cbeMKOH M3 KocMoca He npeBbinaer 80 Ku.

[Tp# nMCTAaHUMOHHOM MOHHMTOPHHIe TeOJOTHYECKOH cpeabl Npo-
MBILJIEHHO PAa3BUTHIX PErHOHOB 1iCINOJb3yeTcs GOJbLUIHHCTBO COBpe-
MEHHBIX TeXHHYECKHX BHJOB CHeMOK, BK/IOUas ¥ (HOTOTEOAONUTHYIO.
[IpenmyiiecTBo HMMEIOT Martepuann cbheMoKk B Buaumoin  (0,40—
0,75 MrM) uau 6ixkHelt nHdpakpacHod (0,75—1,30 mMKM) uacrax
cnekTpa. Buaumo, B JdanabHelimieM Bce WHpe OyAyT HCNOJb30BATbCS
H Jpyrdie BHAbl CheMOK, B 4YAacTHOCTH HH¢pakpacHas (1,30—
3,0 MKM — cpenHss; Gosee 3 MKM — JAaJjbHsisi), PAAHOJOKAaLHOHHAS
(MHAIUMETPOBLIH, CAHTHMETDPOBBI, 1ELUHMeTPOBHI ¥  MeTPOBHIL
JAManasoHbl), a TakXke a’pPOKOCMHYecKash IPABHMETPHS H MarHuTo-
MeTpHsl.

B Hacrosiiee BpeMs HepeAKO NPHXOAUTCS CTaJKHBATbCS C MHe-
HHEeM O CJAMIIKOM MaJjiofi #HGOPMATHBHOCTH KOCMHYECKHX CHHMKOB.
OnHaxo Ha MeJKOMAacWITAaOHLIX KOCMHYECKHX CHHMKax yXe cefiuac
XOpOLIO BHIAEIAIOTCS MHOIHE 3JIeMEHTH perdoHajbHbX H IJ100aJb-
HBIX Te0JIOrHYecKHX CTPYKTYpP, KOTOpbie He TakK-TO NPOCTO BBIABHTDL
Ha Gosiee neTaJbHOM H300paxeHnH NnoBepxHocTH 3eMsi. B To xe
BpeMsi kamepa MK®-6 npu ucnosb30BaHHM cepHiHOH IJIEHKH H
cheMKe ¢ BbicoT 260—270 kM mo3BoJser noJdyuatbh H3olpaxKeHue c
peanbHbIM paspeilennev 8—10 m [25].

OO6biyHO cheMKa H3 KOCMOCA BefeTcs B HECKOJDKHX CINEKTPaJb-
HbIX uHTepBasaX. IlepBasi #3 nojoGHOro poJa CHEMOK C KOCMHYeE-
ckoro xopabus «Cowo3 12» Gnisia npoBefeHa OTeYeCTBEHHOH KaMe-
polt, 060pyAOBaHHON AeBATbIO 00bEKTHBAMH H 3apSXKEHHOH ABYyMs
doTonJeHKaMu ¢ npeAesamy YyBCTBHTEJLHOCTH B BHAHMOH H HH-
tdpakpacHoll 3oHax cnektpa. IlozgHee ¢ KocMudeckoro xopabus
«Cot03 22» cbeMKa Besach illecTHOObeKTHBHOH kamepoii MK®-6
(FAP—CCCP) B caeayolux CneKTPajdbHbIX AHANA30HAX (B MKM):
ciHem 0,46—0,50; senenom 0,52—0,56; opaHxkeBoM 0,58—0,62;
KpacHom 0,64—0,68; 6mmxkHem uHdpakpaciom 0,68—0,78 u 0,78—
0,88. Kamepa MK®-6 1 ee aHajor ¢ MeHBbIUHM YHCJAOM KAaHAJIOB
MCK-4 ycTaHaBAHBAIOTCH U HA CaMOJETaX.

AMepuKaHcK#ie TeXHOJIOTHYeCKHe CNYTHHKH M (paHUy3cKuli
cnytHHK «CITOT» Taxkxe BeAyT cbeMKy B HECKOJbKHX CHeKTpaJb-
HblX uHTepBasax. CrnenHduKa HX NPUMEHEHHs AJs  ONpejeseHus
KOHKPETHBIX TPHPOAHBIX KOMIIOHEHTOB oOlycaHa BO MHOTHX pab6o-
Tax, COAepXKalNX PeKOMEHAAUHH TO HCIOJAb30BAHHIO Pa3JIHUHBIX
CIIEKTpaJsIbHBIX 30H A/ H3YUeHHsT PacTUTEJBHOCTH, 3K3OIeHHLIX
reoJIorfuecKHX NpoLeccoB, NOJIBOAHbIX OTMeei # T. 1.

B reosorun Bce IIHPe HCNOJbL3YIOTCS 43p0- U KOcMuueckue ¢o-
TOCHHMKH TEPPHTOPHH B (PUKCHPOBAHHBLIX, BNOJHe KOHKPETHBIX gHa-
Na30Hax CNeKTpa, Ha 4TO, COOCTBEHHO I'OBOPS, H PacCUHTaHbl MHO-
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rooG’beKTuBHble KaMepbl ¢ HaGopom cBetoduabTPOB. Takum ofpa-
30M jgocruraercs 3(GeKT YCHJIEeHHS KOHTPACTHOCTH H306paXKeHHus
00'beKTOB MOUCKA M H3YUYEHHs 3a CUET CMATYeHHS ¢ororona apyrux
saeMeHToB  (orosanauiadpra. I[IpuMenenue MHOTOCTEKTPAJbHOI
CbEMKH OTKPbIJIO HOBble BO3MOXKHOCTH [Jig BbigBJCHHSA Ha CHHMKax
KOHTYPOB TaKHx OOBEKTOB KaK MOABOJHble 06pa30BaHHsi HJH reo-
JIOTHYeCKHe CTPYKTYDHI, €llle HEeZAaBHO 3aMacKupOBaHHbIE DAcCTH-
TeJBbHOCTBIO. DTO CBOHCTBO MHOr030HAJBHBIX CHHMKOB HCNOJb3YeT-
Csl NMPU KOHTpOJIe 3a 3arpsi3HeHHeM, B YaCTHOCTH 3a NMPHMEHEHHeM
XUMHYECKHX YA0OpeHHil uiu NPH BHABJEHHH yyaCTKOB cOpoca Heo-
YUWEHHNX CTOKOB ¢ depM, Kotophble BHI3BIBAIOT MHTEHCUBHOE UBe-
TeHHe BogoeMoB. CBeT/IbI€ MOJOCH H MsaTHA Ha H300paKeHUH BOA-
HOl TMOBePXHOCTH B 3eJeHO-rosy0oit 30He crmekTpa OTPaxXaioT KOH-
IeHTpauHio MHKPOGHUTOR, a4 IJaBapolllag BOAOpo¢/1€Bass DPACTHTEb-
HOCTb BeCbMa KOHTPACTHO BBITJISAHT HA CHUMKAX, CAGJNAHHHX B G/1H-
Kafilleii HHPAKPACHOH 30HE cMeKTPa, B BuAe CBETJIO-0ejecoBaThix
NATEH HAa TEMHOM, MOYTH uepHoM, ¢oHe OTKpHITOH BOAbL. CBaA3b
MeX1y IBeTonepesaueil BOAL M KOHIEHTpauuell B HEH TBEpABIX Ya-
CTHI MOJYHUHEHA 3aKOHaM SKCIOHeHIHAJbHOH 3aBHCHMOCTH, UYTO
HHOrZa MO3BOJIsIeT 1O MJOTHOCTH H3o00paxeHus CYAHTb O CTeleHH
3arpsi3HEHHOCTH BOJ0eMOB.

[Tpu reo3KoNOTUYeCKOM KOHTDOJIE OGUIMQHBIX TERDHTODHH MDH-
XOAMTCH AemndpHpPOBaTh AHTPOTNOTeHHb e AanAWA(TH, KoTopeie 00-
JaJaloT XopolleH PKOCTbIO MO BCeMy CMEKTPy M OCOOEHHO B JJHH-
HoBoJIHOBOH 30He 0,60—0,80 MxkM. 3arpsasnenue BOJI — HHAHKATOP
HEOUHUIeHHBIX CTOKOB — MHHEpAaJbHLIM BellecTBOM XOPOIlIo mpocJe-
Kusaercs B 3oHe 0,65-—0,65 MxM, a opraudukoil —B 30HE 0,75—
0,80 MKM. DTO, KOHeuHO, Ja/eKo He Bce CBOMCTBA H O0COOEHHOCTH
CMEeKTPO- U MHOTO30HAJbHBIX CHUMKOB.

PaguonokaunonHas cbeMKa MOKa HCNoJAb3yeTCs AOBOJBHO OT-
PaHUYeHHO: C €e IOMOWbIO BeAeTCss H3YyUYECHHE peﬂbeq)a, pucyHka
ruaporpauueckolt CeTH, PAaCTHTEJLHOCTH H MOYBEHHOTO MOKPOBA,
MeJKOBOAMH M HedTsHBLIX NMJIEHOK HA Boje. PaguO/OKaNHOHHAs CH-
creMa «Topoc» Oblia co34aHa COBETCKHMH creunyaqHCTaMu B KOHUE
1960-x rr. Jler uepes 10 eil Ha cmedy npuua cucrema «Hurb» ¢
yupapJsemMoil MoJgspusauued u yJayylleHHeIMu TEOMETDHYEeCKHMH
cBofictBamMu. Takas annapaTypa LIHPOKO HCMOJb3YeTca u 3a pyGe-
koM. 'eomerpHuecKoe paspelleHue MoAoOHOro poAa CHCTeM KoJ1e0-
aAercs B npegenaax 10—30 wm.

Jlas Kocmuueckux Kopabueit cucrembl «Creitc IarTa» paspato-
TaHA PaIHOJOKALHOHHAS annaparypa ¢ MHOTOMNO/APU3ALHOHHOIT aH-
TeHHOH M 3JCKTDPOHHBIM CKAHHPOBaHHEM AJsA U3MEPEHHSH u3obpaxe-
HUs B TPeX 4acTOTax C MNOCJAEAYIOUIHM CHHTEe30M €ro B ILIBeTe.

HMudpakpacHas cbemka npuMeHseTcs Moka HECKOJbKO ualle.
OHa perucTpupyer co6cTBeHHOe HJIH OTPaKeHHOe H3JYUYEHHC 00beK-
Ta B HHdpaxkpacHom amanasode. Armocdepa npofyckaer rernjoBoe
u3jJyueHHe TOJbKO B ABYX AManaszonax 1—5 y 7—14 MKkM, uHOrIa
Ha3biBaeMbIX OKHAMHM MPONYCKAHHs 3MHUTTepuoro Moroka. Mudpa-
KpacHas c¢be€MKa XOPOoLUO BbIjeJsieT TEeMJIOBble 11018 ropojoB H Mpo-
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MbIIIJIEHHBIX KOMTJIEKCOB, (DUKCHPYs TaKXKe yTeUKH TeIla HJH
TeMNJIOBbie aHOMAJIHH, CBsi3aHHble ¢ NMPOSIBJGHHEM Psla 3K30reHHbIX
reoJiornueckux npoueccos. Mupopmauus co cnyTHHKOB, MoJyyeHHas
npu cbeMkax B AHana3oHe 8—14 mkM, NOATBepAHJA TeMmepaTyp-
Hble aHOMAaJHH BO3XYWHOH cpelbl rOPOMOB, KOTOPhle B cpefHeM Ha
6—10 °C Bbiltie POHOBHIX 3HAUEHHIT.

C 1982 r. npoBomutcst BblGOpoOuHast TenjaoBasi cheMka MOCKOB-
CKOrO DErHoHa ¢ HCIOJb30BaHHEM OTeuecTBEHHOIO TemJOBH30pa
«Byskan» B mByx cnekrpasbHbix Kanagax 3—5 H 8—I14 MKM ¢
yyBcTBHTeNbHOCTBIO 0,2 °C un paspemenuem 6—7’. Boobuie Temnso-
Basi cheMKa HCMOJIb3yeTcsl CPABHHUTENBHO WIMPOKO. 3a pybexom, B
takux crpaHax kak CIIA u $Inouus annaparypa AJas uHdpakpac-
noft cbeMku (MK) Bbinyckaercs cepufino. Hanpumep, aBnauuoHHas
HK-cucrema TJMs (CUIA) paGoraer B ilecTd KaHaJaxX B AHanaso-
He ot 8,4 no 11,7 MKM .IpH WIHPHHe Kaxpaoro kaHajaa oT 0,4 1o
1 MKM c paspemieHuem (o TeMmnepaTypHelm rpagueHtam) O0,1—
0,3 K.

Heckosbko c10B Heo6XOAHMO cKa3aTb O Ja3ePHbIX CKaHHPYIO-
HIHX MHOTOCIEKTDAJBHBIX CHCTeMaX, KOTOpbie DErHCTPHPYIOT CHeK-
TPH OTPaxeHHs] M H3JyueHHS NPHUPOAHBIX OGBEKTOB B CBEPXY3KHX
crieKTpaJbHbIX HHTepBasiax. B nepcnekTiBe 3TOT BUA CBEMKH MOXKET
HaHTH NPUMeHeHHEe MDPU HHAMKALUK 3arPs3HEHUs] MM0YB, PACTHTeb-
HOCTH H TOBEPXHOCTHBIX BOJ, O0JyyaeMbiX Ja3epoM B yJbTpadHO-
JeTOBOH M BHAMMOH uacTsax crnekrpa. Perucrpallus BO3HHKaOmIEH
JIIOMHHECUEHUHH HJAET B KPacHOH 06JacTH crneKTpa, riae NpPOosiBiseT
ceGs KOHUEHTpPauHsT HOHOB MHHEPAJOB H pasyIHUHbIX COeJHHEHHH,
NPOHHKAIOUIHX B PACTHTENbHOCTb. Takum 06pa3oM  BHIFBJASAIOTCH
reoXHMHYeCKHe OPeOJibl Pa3/HYHBIX MHKposseMeHTOB. Jlasep mnos-
BOJISIET BEeCTH JIOKAJbHBI, «TOYEUHBIH» aHAJH3 BO3AyXa H KOHTPO-
JHPOBATb COAEPKAHHe B HeM MeTaHa, THAXKeJAblX YIrJeBOLODPOILOB,
pTyTH, HOMAa, COelMHEHHH LHHKA, CBHHUA H T. [.

Bce BO3MOXHOCTH cOBpeMeHHOH TeXHHKH AHCTAHIHOHHBIX ChEMOK
elle He packpoliThl. [Ipn BHIGOpEe TOro HJH HHOrO BHAA CHEMKH H
MPHOPHTETHOIO KAaHAJa 30HIHDOBAHHS NOBePXHOCTH MOXKHO BOC-
N0Jib30BaTbCA AAHHBIMH, NPHBEIEHHBIMH B Tabu. 15.

Macutabel 1 BpeMs NOBTOPHBIX CBHEMOK aJIsi KaXXAOTO DeruoHa
MOTYT 3aMETHO pa3JiHuaThCs, HO pacueT HX TlaPpaMeTPOB MOXKeT
OLITH OCHOBAH HAa YHHBEPCAJIbHBIX KDHTEPHUAX.

CyuiecTByeT HeMaJso peKOMeHmauHu#, rae ykKasblBaeTcs BpeMs
MOBTOPEHHsI ChEMOK H JaeTcs ero o6ocHoBaHue. Tak, B. B. Bunor-
pafoB [5], ucnoJdb3ys XapaKTePHCTHKH IHHAMHYHOCTH NPHPOIHBIX
CHCTEM, B 3aBHCHMOCTH OT TOTO, KaKOH NDPOUEHT TePPHTOPHH NOA-
BepraeTcs H3MeHeHHSM 3a T[Of, NpeaJaraer MOBTOPSATh CbhEMKH C
MHTEPBAJIOM B rof, ABa, 4YeThipe, BOCEMb U LIECTHAALATb JeT. 31ech
NpUTAraTe/bHass TOUYHOCTh UHGDP 3aTeHsieT CYyGBLEKTHBHOCTh HX MO-
JAyuyeHus. [eso B TOM, YTO H3MEHEHHs reoJOrHI€CKOH cpefbl HJH
Janjmadra — npouecc TPeXMepPHbIH HJIM MHOrOypPOBeHHBIH. Bripa-
3UTh €ro TOJbKO B €IMHH{AX IJOUaAH, T. e. Ha YPOBHE ABYyXMep-
HOro moas, 6e3 CylleCTBeHHOH noTepH OOBeKTHBHOCTH HEBO3MOKHO.
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Buabl AMCTAHUMOHHBIX CBHEMOK

Tabauma 15

Bua coemyit
(CneKTpanbHbil
AANa3oH, MKM)

TexHUYeCKNe OCO6EHHOCTI

Crieuntdilga HCNoOAb3OBAHNA

doTtorpaduucchas
(0,4—1,1)

TeneBu3noOHHAS
(0,35—1,1)

Hndpakpacnasn
(2,6—5,0 u 8—
14}

MuorocneaTpadb-
Has (0,32—14)

Perucrpauns oTpakeHHOTO 3J€K-
TPOMArHHTHOFO H3JyUeHHH

To xe Paspeueine Ha MeCTHO-
cta ot 600 10 10 M

OukcupyeT pajHAUHOHHBIE H
TeMNepaTypHbIe H3JyueHH 3eM-
Jg, aTMOoc(ephl H COOpYyIKeHHH

CbeMKa B (PHKCHPOBAHHBIX CIEK-
TpaJibHBIX HHTEPBAJNAX C HCNOJb-
30BaHHEM CBETO(PHILTPOB M CKa-
HHPYIOUIHX YCTPOHCTB

Pacnosnatorcs Bce 06bex-
TH  TeOJIOTHYECKOTrO Kap-
THPOBAHHS

dusnueckne OGBEKTH CO-
OTBETCTBYIOIMX [JIOWAL-
HBIX MapaMeTpOB

Pacnosnalorcss  TensoBbie

aHOMaJHH

MuoroneneBoe u H3burpa-
TeJIbHO® pelndpuposa-
Hue. B TOM uncae Tex
06beKTOB, KOTOpble caabo

BBLAEASIOTCS Ha OOBIYHBIX
CHHMKax

Hsobpaxenne  xoppeuu-
pyeTcsi ¢ BJAAXKHOCTBIO U
COCTaBOM MOpPOR JO TIJly-

MukpososigoBas
(0,3 ¢cMm u Goaee)

PerucTpupyer mnaccusuoe Ten-
JIOBOe H3JyueHHe 3emiu

6unbi 15 cM
AxTHBHAR JOKa- Papapnbie, nupapible, jasepHble | QukcHpyeT reoMeTpHIO
JIN3anHs H JpyTHe BH/JB creunalibHbIX | OTpaxKalolled  NOBEPXHO-
CbEMOK CTH

Npuemevanusg 1. BusyasbHo pasaHuum cnekrTpadprbii Ananazorn 0,40—0,64 MKM
2 [uanason ¢ortorpaduposanns 0,40—0,92 Mk, 3 [lo oTaesbHbiM ydyacTkaMm [1oaAMOCKOBbLS
no undpakpacHeivt CHuMKaM cHcTeMbl AI'A 680 (IO <«Asporeosiorusa») ObLIH BblaeJeHbl
Y4acTKH ¢ pasHofl cTeéneHblo YBJAAXKHEHHOCTH no4Ys U GosoTa. 4 [lpH MHOrOCHEKTPaJbHON
cbevKke B JHanasoHe 0,46—0,50 MKM XOpoWIO BLIAEAAIOTCA BOAA. CTPOEHHA, 3K3OleHible reo
JIo1 HuecKHe mpoilecchl, B gHanasofe 052—0,56 MxkM — Bosa M cTpoeHHs, B AHamnasoiie 0 55—
062 v 068—078 MKM — ceqbcKoXxozalcTBeHIIBEe yrofba, B AHanasoHe 0 46—0,68 mMkv — Boaa
U SK30TeHHble Tre0JIoOrHYeCKNe NpOLecchl, B gHamasone 0,78—0,88 MKM — 3K30reHHble Teo0J/0-
THUECKHE NpOiecchl

KpoMme Toro, usmeHeHuss NPUPOAHLIX CHCTEM MOTYT HOCHTb H KOJIH-
YeCTBEHHBbIH, H KaueCTBEHHBbIN Xapakrep, UTO TaKXKe NPOTHBOPEUHUT
NPUHIMOAM OUEHKH H3MeHEHHH JHUIb no MI0MAAAM MOPAXKEHHOCTH
npoueccaMu TeXHOreHesa.

[TpuMeprO Tex e NMPHHUHNOB PacueTa MOBTOPHBIX CHEMOK MNPH-
aepxuBaercs A. B. CapoB, BbiTessis HeCKOJLKO KJIACCOB I'€OJOTH-
4eCKOH cpeibl (OT YCJOBHO CTaGHJALHOTO 70 Y/IbTPaAHHAMHUHOTO)
U npejasarasi B 3aBUCHMOCTH OT 3TOTO NMPOBOAUTL 30HAHPOBaHHe OT
oaHoro pasa B 10—12 ner no oaHoro pasa B rog u uaume. Ecau
paccMaTpHBaTh TeOJIOTHYECKYIO cpeay KaK TpexMepHoe MpPOCTPaH-
CTBO, TO-B Hefl MOXHO HalTH Bce MogOGHOTO POIA KJAacChl B CAMOM
TECHOM efHHeHHH. DTO ONATh XKe BejeT K YCJIOBHOCTH PACUETOB MOB-
TOPHOTO KOHTPOJS CHTYalHMH. B Apyroil pa6ore, nanucauHo#l B co-
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aBropctBe ¢ A. C. BukropoBrim, A. B. CazoB gaer uHTepBaJ nos-
TOPHBIX CbeMOK B 12—25 sert.

B .reofortatinke M KJIMMATOJNOTHHM €CTb TOHSITHE «CTaGHUJbHAsS
CHTyallusi» NPHPOAHBIX CHCTeM, OLleHHBaeMas HHTePBAJOM HX pas-
BuTHsi B 30 JeT. DTOT Bro/He OGBEKTHBHHIH NEPUOA 3BOJIOLHH pa-
CTEHHH, HAa HaWl B3IJIAA, MOXHO HCNOJAbB30BATL AJds HOBTOPHBIX
ChEMOK B HEHAPYIIeHHbIX HJAH cj1a00 HapylleHHbIX YCJOBHSX Ha
TE€PPHTOPHSHX, He 3aTPOHYTbIX ypbanuzauuell. Ho ans npombiuies-
HO OCBOEHHBIX TEPPHUTOPHH 3TOT CPOK MPEACTABJSIETCS HENOMepHO
601B1IHM.

3a py6exoM, rae pyHKuuoHupyer GoJblioe 4HcJI0 uHopmaiu-
OHHbIX CHCTeM, HCNOJ/b3YIOUUX NPUHIUNB MOHUTOPHHIA, TAKXKe HeT
€J1HHOIO MHeHHs O NPHHIUNAX pacuetra BPeMeHH MOBTOPEHHs Che-
MOK. B noaaBasiomieM 6GOJbUIHHCTBE CJYYaeB NEPHOTHUHOCTb Cbe-
MOK oilpelesieTcsl CIPOCOM Ha KOHKpeTHywo uHdopmanuio. Bmecre
¢ TeM B psie CTPaH NPOBOAUTCS MJAAHOBasi NePHOAHUECKAs] ChbeMKa
Bceil TePPHTOPHH HJIH KAKUX-AUGO ee maHAmadTHbix 30H. Tak, B
Benuxko6pHTaHHH DerHoHaJbHas CbEeMKa JECOB TPOBOJUTCA C HH-
tepBasioM B 10 ser. MurepecHbili npuHuun OB 1OJM0OXKEH B OCHOBY
pacuera TOBTOPHbIX CbHE€MOK [PH 3KCHJIyaTallHH 3KOHH(}OPMALHOH-
Hoit cucrembl B wrate Orafio (CIUA), rie moBTOpHOe BO3AYyLIHOE
30HAHpOBaHue Tepputopuun Begerca ¢ 1938 r. MaumiuHHas o6pabor-
Xa ¢ Hcnoab3oBaHueM ¢GoTorpaMMeTpHUeCKHX H3MepeHuH, a TakkKe
KJ4CTePHOr0 H CIeKTPAa/JbHOrO aHaJH30B [0Ka3anaa, YTO ONTHMAJb-
Hbil HHTEpBa MeEXAy CbeMKaMH, NPH KOTOPOM MOHCK H3MEHeHHii
Ccpenbl JaeT pe3yJbTaThl, COCTaBJseT b—7 JeT.

Kak nokaspiBaeT ONBIT H3y4YeHUs TIeOJOrHYECKHX MPOLECCOB B
npeaenax yp6aHH3UPOBAHHLIX TEPPHUTOPHH, BCE 3TH HPOLECCH HECYT
sIBHblE CJIe/lbl TEXHOreHes3a, a caM TeXHOreHHbIl ¢aKkTop Hepeaxko
Urpaet 3jecb OCHOBHYIO POJb CpeAH APyrux (pakTOpPOB fpoueccool-
pa3oBaHusi. TexHoreHes, TeXHOT€HHbie IUKJbI H (ha3bl, CTAAHH pas-
BUTHs TeXHHYECKOH KYJbTypbl YesOBeKa, BUAMMO, H JOJKHBI CTAThb
OCHOBHBIMU KPHTEDHUSMH pacueTa CPOKOB MOBTOPHBIX CcheMOK. Ilas
MocKoOBCKOro peruoHa NOBTOpPHAas MJOLLaAHAS CbeMKa MOXET Npo-
BOJIITbCa ¢ HHTepBajoM B 20 Jser. C Tem Ke HHTepBaJOM OGHOB-
JAI0TCSL BCe COCTaBJsloUlNe KapTorpaduueckoil MOJeH reojoruye-
CKOI cpefbl peruoHa. STOT CPOK corJacyercsi H CO CPOKaAMH peaJiu-
sauuu I'enepanbHoro nsaaHa pas3BUTHA MOCKBHI H 00JacTH B COOT-
BETCTBHH C KOMILJIEKCHOH mporpamMMoil Hay4HO-T€XHHUYECKOro npor-
pecca, AefictByloweil B ctpade. OH Takke BOHCHIBAeTCs B NSITHJET-
HHe NJaHbl Pa3BHTHA HapogHoro xossiicrea CCCP.

Kpome peruoHa/jbHo# npoBOAHTCH BmopouHas cbeMKa 1o OT-
JeJbHBIM y44CTKaM WJIH KDYNHHM OObeKraM TexHocdephi, KoTopas
JeJHTCH Ha MJIAHOBYIO H lieJeByIo.

[TnanoBas CbeMKa NOBTOPSETCS ¢ y4eTOM YCTOHYHBOCTH KOHTDO-
JIUPYEeMBIX T'eO0JIOTHYECKHX OOBEKTOB K TeXHOreHHOMY BO3JelCTBHIO,
a liejeBas NPOM3BOJAHTCS 110 Mepe NOCTYNJEHHUS 3asiBOK Ha ee mpo-
BeJeHHe U TOMOFraeT pelliaTh KOHKPEeTHbie HapPOJHOX03HCTBEeHHbIe
3ajayy, NPHHHUMATbL DPEIIeHHs B ciayuae KOHGJIHKTHBIX CHTyalUu#l B
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MepuoanuHocTh ¥ MACWTA6W NOBTOPHHIX CheMOK

Ta6auuma 16

JIdHAMUYHOCTD Bu1 cnemkn MacmTabu
061beKTOB Hnaekc O6 beKTH KOHTPOJIN (MHTEpBAX MEX1Yy CBEMKI
cbeMKavy, Tolbl)
Ksasucrabuan- I Feoaoro-utono- | [liomaanas, B 1: 500 000—
HbE rHYecKoe C¢Tpoe- TOM YHCJIE Bbl- [ : 100000
HHue, TEKTOoHHYe- cotnas aspodo-
cKHe mapylenns, | TocheMKa (20)
ruaporpaduyeckas
ceThb, obUlHe THA-
pOreoJIorHuecKHe
yCJIOBHS
Caabo mame- 11 Monsemubie soan | Bu6opownas (10) |1: 100:000—
HAKOIHECS rJly6OKHX [OPH3OH- 1: 50000
TOB, OOBEKTH TeX-
HocdepH, Kpyl-
nHe 60JI0Ta, TOP-
pAnHKH
Hamensiommuecs 111 Tpupoautie 3k30- | Jlokaasuas (5) I:30000—
reHuble reoJorH- [: 10000
yecKHe NPOLEeceHl,
30Ha a3paliui,
TexuoreHHbe OT-
Joxenns, Gepera
BOJOXDaHHJIHIL
H Ap.
Wureuncusno Iv NuxenepHo-reo- Mapuipythoe 06- |1 : 5000—
H3MEHAOmHEeCH JoruydeckHe mnpo- caeaoBaune, aspo- |1 : 12006
necchl Ha CTalH- doTocbeMKa No
AX CTPOMTEJnCTBa | Mepe Hano6HOCTH
(coananus coopy- | (HECKOJBKO pas
KeHHil 1 HauaJa B rojm)
HX GQYHKUHOHHPO-
panud)

CHCTEMe «4elloBeK — cpefa». IlnaHoBass cbeMKa YUHTHIBaeT Xapak-
TEp M HHTEHCHBHOCTb HM3MEHEHHI reoJioruyeckoilt cpexst. Bce uay-
YaeMble H KOHTpPOJHpPYeMble OObeKTbl AeNATcs Ha Cpymisl: [ —
KBasucrabuiabHbole; 11 — cnabo uaMmensomuecs; 111 — Hamensomue-
cst; IV — untencuBHO H3meHsommecs (taba. 16). Takas kaaccH-
(HKaLHsA [OMOTaeT KOHKPETH3MPOBATb BpeMs HOBTOPHBIX CHEMOK.

Ecin npencraBHTs npHponHylo cpennl, a TouHee 6Hoctepy, B
BUJie CHCTEMBl «TEeXHOTeHHHH 3IHepromacconepeHoc — Bo30yxkjaae-
Mble HM IPOLECCHl — yCJAOBUA HX TNPOTEKAHHA», TO UMEHHQ IIOCaej-
HAf ee YacTb, HJIH yCJIGBHS 3aPOXKIEHHS H NMPOTEKAHUS reo/oruye-
CKHMX NPOLECCOB, OTBeYaer TpedoBaHHAM KBasucrabHibHocTH. K yc-
JIOBHAM HJIM (QAKTOpaM-yCJIOBUAM OTHOCSATCS Ieo/IOrHYecKHe dopma-
IxH, peYHast CeTb, OXpaHsAeMbie JeCHble MACCHBbI, CEJbCKOXO3AMACT-
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BeHHBle yrojbsl, TEKTOHHYeCKHe HapYLICHHS, Me30- H MeragopMmbl
pesbeda, 00iliHe THAPOre0J0THYECKHE YCJAOBHUS.

s xaprorpadHpoBaHus 3TOA yacTH HHPOPMALMOHHOH Harpys-
KM Kaprorpaduyeckoii Moje/nH BMOJHe MOAXCAAT a3p0o- H KOCMHYeE-
ck¥e orocHMMKH Macurrata 1:100000—1:500000 (cm. Ta6a. 16),
KOTOpHle MOXKHO YBE/JHUYUTb B 2—4 pasa.

KoHTponb 3a cjaBo H3MeHAOLWHMUCH OOBEKTaMH, TAKHMH Kak
noi3eMHble BOABI TJIYOOKMX TOPH3OHTOB (JaHAalladTHO-HHAMKALK-
OHHOe JellH@PHPOBaHHe), 31eMeHThl TeXHocdepH, KpyNHbe GoJoTa
H TopdsiHHKH, TpeOyer GoJiee JNeTaJbHBIX BHIGOPOUHBIX CHEMOK, TAK
KaK NPHXOJHTCS (QHKCHPOBATHL HE BCerga YeTkHe NMPH3HAKH M3MEHe-
HUH, Bblpaxkawouyecsa B ¢1a60fi cMeHe (OTOTOHA MJIM ILBETOBLIX OT-
TCHKOB.

Hsmensioulasca CHTyauus, cBA3aHHas B OOJIBIIHHCTBE CJy4aeB
C 3K30TeHHBIMH TeOJIOTHYECKHMMH IpolleccaMH, TpeOyeT YTOUHEHHS
npuMepHo pa3 B 5 Jer. CpaBHMBAas CHUMKH, ClleJlaHHblE C HHTEp-
BaJOM B 5—7 JIeT, Mbl JIETKO OTMEUYAJH HOBble KapcTOBble BOPOHKH,
pOCT OBParoB HJH (PakTh OTMHPAHHA PO3HOHHHIX (popM. B To ke
BpeMsl eKeroJlHble HaOJIIOAeHHs 34 NHHAMHKOH NPOABJEHHH MHOTHMX
npoueccos [10AMOCKOBbS BOJIKCKHX BOAOXPaHM/IHIL, AeJbThl CeBep-
Hoft \BMHBI N0 mMarepuasaM JNUCTAHILHOHHBIX CHEMOK JAalOT, Kak
NpaBuJIoO, caydyalHule pe3yJabTaTh.

MHTeHcHBHOE H3MeHeHHe CHTYAllHH XapakTePHO AJS HayaJbHBIX
craauit ¢ynkuunonnpoBanus mHorux IITC. Tak, Gepera HOBHIX BO-
JOXPaHHJMIL B NMEPBHE TOAbl NOCJe HX 3aNQJHeHHs OTCTYNAalT Ha
JeCATKY METPOB B IOJ; pacrnauika 3eMe]b 3a NepBble 1Ba-TPH roja
aukBHaxpyer 10 80 Y% meakuHx ¢popm, BO3HHKIIHX B pe3y/bTaTe 3po-
34H, Kapcra M 04aroBoro 3aboJlayHBaHHA; 3aK/Jajka Kapbepa HJ/IH
npexkpalieHde ero 3KCIVIyaTalHy NOPOoKAAIOT UeJbH KOMIJIEKC Npo-
ILeCCOB — 3a03epHBaHHe, 3aboJsiayHBaHHe, 3PO3HIO H  ONOJ3aHHe.
KoHTposs 3a TakuMu OLICTPO NPOTEKAOWHMH npoueccamu Tpeby-
eT KpynHoMaciuTaGHOH cbeMKH HeGOoJbLIHX ydacTkoB. MHTepmaJn
MeX1Yy CheMKaMH B KaXK/JIOM KOHKPETHOM CJy4yae CBOH.

IlnaHoBHX NJIOLIAAHBIX CHEMOK BCEH TEPPHTODHM CTpaHbl NJIs
NPUPONOOXPAHHBIX ILedell H YBSI3KH MJaHOB 3€MJIENOJb30BAHHA B
CCCP e nposonurcs. I'eosiornueckasi cay:x6a CIHA npounsBoauTt
aspodorocbeMKky cBoeifl crpaHn B maclitatax 1:80000 (4epHo-
Genast) u 1:58000 (uBerHass u HHdpaKpacHas). CTOHMOCTb TaKHMX
pabor BhicOKasi, HO MoJydaemMas HHQOPMALHs ee MOJHOCTbIO OKY-
naer.

JIHTOMOHUTODHHT Tpebyer 3HAYHTEJNBHOIO COBEpLIEHCTBOBAHHS
pabor no HHdbopMauMOHHOMY obecleyeHHI0 kaprorpadHyeckod Mo-
ndeJi. Baoku Monenu, pacCUHTaHHble Ha HCMOJb30BaHHE COBPEMeEH-
Hoil OblcTpoaeficTBYIONIEl 3/IeKTPOHHO-BBIUHC/INTEIbHON  TEXHHUKH,
MOTYT MOIJIOIATh OTPOMHOE KOJIHY4ecTBO HHpopmauuH. Ee o6bembl
Hecouamepumo GoJibiile, UeM 3TO TPebOBaJOCh NPK OObLIYHOH HHXKe-
llepHO-reoJorHyeckoil cheMke. B 3toM cayuae xopouio orpaboraH-
Hble NpHeMbl BH3YaJbHOrO JelIH(PPHPOBAHHA yiKe He COOTBETCTBYIOT
3aJaHHbIM TE€MIIaM MOHUTOPHHra.
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CoBeplleHCTBOBAHME M aBTOMAaTH3alUHA 06pPabOTKH NOJNYYEeHHBIX
u306paKeHHi MeCTHOCTH OCHOBAaHBI Ha NPHMHUMNAX MAIIMHHOH HH-
TepnpeTauuy ¥ HHTepakTHBHOrO obuieHus ¢ DBM. B nepsom cayuae
YyeJiOBeK BBOAHT H300parkeHHe B KOMNBIOTEDHYIO CHCTeMy, CTaBHT
3ajayy ¥ Ha BHIXOJe MOJy4yaeT ee pellleHHe; BO BTOPOM — aKTHBHO
y4acTByeT B 06paboTke H300pakeHHs.

[Ipy aBrOMaTHsanuH pacnosHaBaHHA oObekra Ha u3obpakeHHU
MECTHOCTH HIMPOKO HCMOJIB3YIOTCA PAa3/HYHA ONTHUYECKOH MJOTHOCTH
H nojel APKOCTH CHUMaeMblx 06beKToB. Mues crpyKTypHO-30Ha/b-
HOro aHaJjusa, BoickazaHHas M. Jlemmaiipucom u M. Crenan B
1970 r., 3aknawouaerca B auddepeHunaguy u3obpameHHs B BHIS
ABYXMEpHBIX CMEKTPOB MPOCTPAHCTBEHHBIX UYaCTOT, XapakTepH3ylo-
LI¥X TNPOCTPAHCTBEHHYIO OMNTHUYECKYIO CTPYKTYPY H300pakeHus.

CTpyKTypHBIH aHasiH3 MOXeT NPOBOAMTICS KaK HA aHaJoroBbIX
(onTHUeCKHX), TaK ¥ Ha UHGPOBBIX cHcTeMax. Ya00HO HCMOJbL30-
BAaTb TMOPHAHBIH NMponeccop, obecneuynBaouidd BBOA, NpeaBapUTe/ib-
Hyl0 obpaborky u Dypbe-aHajqH3 H300pakeHHH B ONTHYECKOM MO-
JAyne CHCTeMbl, peuleHye 3agad KjiacCH(pHUKayHH U ONO3HaBaHHA HA
9BM.

B CCCP cos3zana nporpamma «PeruoH», Hciojab3yeMas Aas MO-
HCKA PYAOHOCHBIX CTPYKTYp. B Hee MOxer OblTb 3a/M0XKeHO aBTo-
MAaTHYeCKOe BblieseHde KPYNHBIX JHHEaMEHTOB, KOHTaKTOB 3aJjera-
IOWMX BOJM3H MOBEPXHOCTH MOPOA M T. . AHA/JOrMuHble uejH, HO
C pacrnosHaBaHueM CPaBHHUTEJbHO MeJKHX O00BEKTOB, TNpeciaegyeT
nporpamMMma C TeM Ke Ha3BaHHeM «PermoH», ucnons3yemas cheud-
anucramu BceecorosHoro obbeguHeHus «JlecnpoekTs AJf aBTOMATH-
YeCKOH perHcTpaiM{ TakCcanHOHHLIX nokasareseil. Ilo Habopy npus-
HaKOB OHHM OJM3KM K (POTOH300paKEeHHI0 KPYNHBIX NPOABJEHUll 3K-
30TEHHBIX TeOJIOTHYECKHX NPOIECCOB.

B ocHOBe MeXaHMYeCKOro pacnosHaBaHus OODBEKTa JEXHT Co-
nocrabjeHye Beell MO3aMKH QoronaHAmadra ¢ HEKMM 3TaJIOHHBbIM
H300paxKeHHeM, JHIIEHHBIM «IIYMOBBIX» Hak/aagok. CaM  sTajoH
npenapupoBaH ¥ NpeacraBjeH B Buie Habopa (pAxa) xapakTepHBIX
CNeKTPaJbHbIX M APKOCTHBIX CBOHCTB, (OTOMETDHYECKHX ¥ CTATH-
YyeCKHX MapaMeTpoB, KOTOpHle 3aTeM CONOCTAB/IANTCA C TEMH e
npusHakaMyu BBegeHHoro B OBM doronangmadra. Menonnsysa GaHk
3TANOHHBIX [QAaHHBIX, MallHHA MOCJeJIOBAaTeJbHO COMNoOCTaBAfAeT H
kaacckduuupyer QoromMerpHueckue MoKasaTeJH ¢ INpHMeHeHHeM
HenapaMeTPUUYecKHX PeUIaouuX NPoueAyp no K OauKafimuMm TOod-
KaM B f-MepHOM NpOCTpaHCTBe NPH3HAKOB.

s NpeussHoHHOro CTPYKTYPHO-30HaAbHOro aHajusa ¢upmolt
«Kapa lLleficc, Mena» (I'IP) paspaforaHa KorepeHTHast ONTHYE-
ckas ycraHoBka «OFTA» (ananusarop onrmyeckoro ®ypbe-npeob-
paszoBatens). B CCCP uayr paborel Haj gefCTBYIOIIMM MakeToM
KOrepeHTHOH onrTHYecKol cHcreMbl «CnekKTp» AJsi aHajH3a CHeKT-
pPOB MPOCTPAHCTBEHHBIX uYacToT H300paxkeHus M UX npeobpaszoBa-
HuA.

®upmoit «Onrponukes (CIIIA) paspaGoraHa annaparypa THNA
P-1700, xoropas MPOKO HCHOJNb30Bastach A1 O0yyeHHsI a3poreo-
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JIOTOB NMpHeMaM aBTOMaTHUECKOrO M NOJyaBTOMATHYECKOro Jelnd-
pupoBanus. CucreMa BK/IIOYaeT BbICOKOTOUHOE (IOTOCUMTHIBAIOLEe
yeTpoiicTBo 6apafaHHOrO THNA — CKAHUDYIOUMA  MHMKDPONEHCHTO-
merp. dra annapaTypa Obla BKJIIOYeHa cnenuasnucramyu Jlaboparo-
puu aspomeroaoB [1TO «Asporeosiorusi» B CO3JaHHYIO TaM CHCTe-
My aBTOMaTH3auu¥ npouecca jaewndpuposanus Ha 6ase DBM EC-
1020. TlomMumo annapaTypbi BBoAa-BhiBoja usobpamxenus (P-1700)
cucTeMa BKJyaer qororesnerpadubiii kommiaeke «Hesa» u rpago-
nocrpoutedd. [1o31Hee 3TOT TEXHHYECKHH KOMIJIEKC Obli HOMOJHEH
HOBO} annapartypoil BBoJa-BbiBoja u3oOpaxenuit «Popmar», a cra-
pas DBM 6blia 3aMeHena Ha 6ojiee MOLINYIO C MAaTPHUYHBIM Tipouec-
COpOM.

KoMnsexke BBoja-BrIBOnA M NpejBapuUTenbHOl 06paGoTKH H3006-
paxeHus «®opmar-CM» paspaboran B8 CCCP. B Hem ucnosb3oBa-
HO NJIOCKOEe ycTpoiicTBO npeofpa3oBaHus u306pakeHus, erc BBO-
1a-BblBOla € MOMOIBI0 JBYXKOOPAMHATHOrQ LIAroBOrQ JBHCATENS,
MuKpodBM, kpeiita KAMAK, moay/ia nojynpoBoJHHKOBOH naMaATH
C JMCKOBOIl opraHu3aiued M 1IBETHOr'O JNHUCILIes,

JIeHHHrpaj cKHe a3poreosory HCNOJAb3YIT H3MEPUTEJbHO-Bbiyul-
cauteabHbi KoMmsleke cepun VMIBK-4 n ycranoBky «®opmar-CMs,
ocHaleHHble npoyeccopamu tuna CM-2501 a.a uHTEpnperTanuu H30-
Opa’keHHss 1 0oGOpY/0BaHHble CpeACTBAMM CBSI3M C aBTOMAaTH3HPO-
BaHHbIMH pafouumu mecramu pewundposmuxkoB (APM-]I1), paspa-
O0OoTaHHBIMU crnepHasuctamy JlaGopaTopHu aspoMeTONOB.

Pasnoo6pasue TexHHdYecKHX CpeicTB npeofpasoBaHus u3obpa-
JKeHMs Il ero MHTepnpeTalMH OTKPbIBAeT HOBble BO3MOQXKHOCTH JJif
CO3JlaHHs TUOKHX MOJYJbHbIX KOMIJIEKCOB, B KOTOPbIX B €JHHYIO
cHCTeMY yBf3aHa annaparypa BBOIa u OUH(POBKH H306paKeHUs,
€ro npeobpa3cBaHus ¥ uHTeplperautu. Takod KOMIJIEKC MOXKET
ObITE NPSAMO CBA3aH T CeHcopam# (JAaTYHKAMH) CBEeMOYHOH MJH
npueMHoii annapatypbl. Mony/ibHbBle KOMIJIEKCHl YK€ HCIOJIb3YIOTCA
B pAje HAay4YHbIX H NPOH3BOACTBeHHbIA obbeauHeHu#i. B yacTHOCTH,
moryt coyeratbess DBM PIAP 22-34 u CM-4 ¢ cucremolt BBoaa-
BhiBoja «CKaHAMHI» o LBETHbIMHU Aucniesmu. B xomnjexce «[Ipor-
Ho3», npowmeamem ucnbitanusg B [II'O «Asporeonorusi», B ofHy CH-
creMy O0belHHAIOTCA OTEYEeCTBeHIIble H 3apyferkHbie TeXHUYeCKHE
cpeicTBa aBTOMATHYECKOrO ¥ NOJAYABTOMATHYECKOro JelugppHpoBa-
Husa: CBUT, «KTC», «Poborpons, «Omera» u «Cnexkrp». 3xecs
npelycMOTpeH aHa/du3 (OTOMJIOTHOCTH (sipKOCTH) H300pakKeHus,
ClieKTpaJibHbix NapaMeTPOB (1BeTa), TEKCTYphl HJAX PHCYHKA BHJEO-
Jaaawadra. Ta xe cHCTEMA HCNOAL3CBAJACh IJif CO3NAaHHUA HMCKYC-
CTBEHHOTO «CTepeonapTHepa» AJs CHHMKOB, He HMeWOLIMX CTepeo-
napsl.

BuiuncaurenpHbiit komnieke «IIpornos» BeinosiHseT ofpaboTky
LIBETHbIX U 4YepHO-OesiblX 4300pakKeHdll B NaxkeTHOM (aBTOMarHue-
CKOM) H MHTepaKTUBHBIX pexkumaxX. Pesysabrathi 06paboTku BbIBO-
JAATea Ha rpadonccTpoUTeNb M NPEeUM3UOHHbIH HBETHON (OTONMpPHH-
Tep.
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Js npeo6pasoBaHusa u3o0pakeHuss Haubosee yao6Ha ero
uudpoBas Mojenb, 0COOeHHO Koraa HHQopManusa I[OCTyNnaer ¢
BHelIHero C’beMOYHOro annapara yxxe B 3aKoaHpoBaHHoM Buze. [le-
peBOj BHAEOMOJENIM Ha MallMHHble HOCHTENH OCYlLlecTBiaserca Ge3
ocobniX noTepb KauecTBa H3obpakeHus. Hanpumep, naneko He Ho-
BHIH QakcumuibHbii annapar «lltpux-Ms B coueraHny ¢ DBM
M-6000 obecneuuBaer IHUCKPEHIO ONTHUYECKHX IJIOTHOCTEH 4Yepes
NOCTPOYHOE CKaHUpOBaHHe (oTou3obpa)keHus ¢ waroM 0,25 MM u
ckopoctbio 120 crpok B Munyry. IlpeobpasoBarenb aHasor-koj pas-
pandocteio 1 GafT M ycrpolicTBo ynpaBJeHHs (ukcHpyioT 256 rpa-
pauuii nonyroHoB. KoMmOGuHHpoBaHHBIE CNOCOGH ONTHKO-aHAJOIOBOH
u uMppoBoil 06paGOTKM NO3BOJAIOT NPENCTABUTh 3TH rpajauud B
BHae 64 nBeTHbiX NosyToHOoB. Tako# cnocob uBeronepenauu ocobex-
HO 3¢ (eKTHBEH 1IpY MHOTO30HAJbHBIX CbeMKax AJd AxddepeHnHa-
uxy u300paykeHudl B pasHbiX 30HAxX CNeKTpa M CHHTE3HPOBAHHUA HX.
B Hacroslee BpeMs CO3J1aHO HEMAaJO 3KCNEPUMEHTAJNbHON M CepHii-
HoHl annaparypsi 148 noaobGHoro npeob6pasoBaHHs H300pakeHus.
lIupoko HCIONB3YIOTCH BO BCeM MHpe CepHilHHle MHOIO30HaJbhHbie
npoexropri MCII-4 11 «Kapa lLleiicc, FleHa» ¥ aHa/oroBble 3J€K-
TpoHHule cuHresaropsl 4200 E (CIIA) cepuiiHo Beinyckaercs €o3-
JaHHBI cnenuasucraMy MIHCTHTYTA KOCMHYECKHX HCCJAEOBaHHUN M
KHpoBCKOro nOMMTEXHMYECKOrQ MHCTHUTYTA CaMOCTOSITENLHBINH BH-
neouHgopManuodnbiii Tepmunan (CBUT), npennasHaueHHnlfi ni/s
06paboTK¥ M300parKeHUs U MCHNOJb3YIOIKMA cepHiHble CpeACTBA CO-
BETCKOH BLIUMCAHMTEJbHOH TEXHHMKM: neHTPaJbHHH [poueccop —
MHKpODBM «BaekTpoHuka-60 M» ¢ onepaTHBHBHIM 3alIOMUHAIOUIHM
ycrpoiictBoM B 64 K6alT; BUAEOIKPAH, UMEIOLUMH OT Tpex A0 Jecs-
TH GJOKOB naMaATH M3obpakeHus no 256256 Gaiit u 256 yBeTHHIX
OTTEHKOB; aJ(aBHTHO-uU(PPOBOA BUIEO03KPAH; MATHUTHHIE JHCKH
«djektpoHuka-ITMII» emkocrbio 2256 k6aiit; A48 BBojga — Te-
sekamepa «B30OP» ¢ paspeutarwineii cnoco6Hoctbio 400 TeseBU3H-
OHHBIX JIMHMH; AJs BBIBOAA — aJ(aBUTHO-M(POBOE Neyartawollee
yerpoiictBo. CBHMT cHabxeH nporpaMMaMH 1LBETHOro KOJAMPOBa-
HHUA, FeOMeTpUHUYEeCKUX NpeoOpa3oBaHHM, CTATHCTHUECKOTO ¥ MNPOCT-
pPaHCTBEHHO-YaCTOTHOrO aHa/u3a, MOJeTHPOBAHHA TIpadHYeCcKHX
3JIEMEHTOB.

B npakTuKe reoJioruueckMx ¥ reorpauueckux HCCJAeNOBaHIH
npuMeHsiercs Takke (QpaHuy3ckuii npeobpasoBarenb u300pakeHud
«[Tepukonop-1000» uau ero Gosee nozpHAs MopupHKanHa «llepu-
ko/10p-2000». B a3roét cucreMe ucnoab3YIOTCH ueHTpadbHei 16-Gu-
TOBBI}l NMPOLECCOP C ONepaTHBHEIM 3aNOMMHAIOIIMM YCTPOHCTBOM B
64 k6afita, rpaduueckuiit Buneoskpad CH 251, koropuifi umeer 10
BoCbMY 6JIOKOB naMaTH M3o6paxeHus no 512X512 Gaiir. Ha nyas-
Te oneparopa Haxoautcs ajdaBUTHo-yUGpoBoOi BHaeoskpaH AJIM-
11. B cucreMy BKJIIOYeHBl BCTPOEHHHIH nMCK THna «BuHuectep» B
20 M6aiir u rubkue aucky Ha 1000 k6aéfT KakAblf. YCTPOHCTBO Bbi-
Boja ABYX THNOB: andaBUTHO-UH(POBOE M nBETHOE CrpyiuaToe,
umemwlee 125 rpagauuii No TOHY ¥ NJOTHOCTH BHIXOAHOro HM306pa-
xeHus, [IporpaMmHoe obecneuedne cucreMbl «lleprkosop» pasBUTO
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Gosble, yem y cucteM CBUT u «Poborpons. [lpumensemasn 3nech
oflepalMOHHaA CHCTEMa B COUYETAHHHM C SI3HIKAMM BBICOKOTO YPOBHS
nossoJsfer eille 6oJblle PACIIHPHTL NpPOrpaMMHoe obecreueHye.

M HaKoHelu, ec/iM FOBOPUTH O MAIIUHHOM HJH MalllHHHO-BH3YaJ/b-
HOM geliM¢pHPOBAHMM B Halllell CTPaHe, TO Hesab3sd He cKaszarb o0
aHaJUTHYECKOH cTepeoaucnaeiiHoll cucreMe nxdposoli obpaborky
H300paXkKeHUid I8 AMCTAHUMOHHOTO MOHMTOPHMHra TreoJoruuecKoi
cpeabl TOPHOPYAHBIX PafiOHOB M AJMHHHCTPATHBHO-XO34HCTBEHHBIX
uenrpoB. Cucrema nomumo MUHHIOBM Bkawuaer aHaJuTHYecKHH
crepeodOTOrpaMMeTpHUECKHl Npubop ¢ WECTHKOOPAHHATHLIM M03H-
UUOHEpOM AJs ynpasasieMblx DBM nepemerneHuili CHUMKOB, CTepeo-
LUCTJeli BLICOKOro paspewleHHst ¢ aHarjan@Hueck¥M crnocobom Haob-
JIOAeHHs] TMHAMHUECKON CTEPeOMOMAe/HM ¥ aHAJHTHUECKHM METOI0M
KOPPeKUHH TOUYEK, a TaK:Ke YCTPOHCTBO Mepe3anucy C HaKOMUTeJs
Ha MAarHMTHOH JIeHTe M C MpPenH3MOHHOro yCTpoiicTBa BBoaa u3obpa-
XKeHH Ha uuGpoBoil BuaeoMarHuTodoH.

OnHo u3 HauboJsiee MepCHEKTHUBHLIX HanpaB/JeHHH MalUMHHO-BH-
3ya/JbHOro AelIMPPUPOBAHUSA OCHOBAHO Ha HM3MEDEHMM MJIOTHOCTH
H306paKeHHst C NOMOIbIO PA3JHYHOrO POAA JEHCHTOMETPOB, MO3-
BOJIAIOLINX ONpele/ATh 1(BeT DAa3HOOKpAllleHHbIX YYaCTKOB Yepes
I{BETHBIE CBETOQUIBTPHI.

Jas npeaBapuresbHoil 06paboTKu M300paKeHus yaoOHbI HOBbIE
npubopnl, B KOTOPHIX HCNOJb3VIOTCA 3JAEKTpoONnTHuecKHe 3ddekTnl
Ha 6Gase xuAKMx KpucTasioB. OHu nosBoasioT paboTaTh cpasy ¢
HECKOJbKHMH BapHaHTAMM H3006parkeHus, pas/iHuaOIHUMUCH CBOH-
MH CEHCHTOMETDHUECKHUM HJIH CTPYKTYPHBIM MOKAa3aTeNAMMU.

Ownbku nemudpupoBaHisg B OGOJbIIMHCTBE CJAY4YdeB CBSA3AHBI C
«IIYMOBBIMH» 3JIeMEHTaMy H300paxeHus. A3poreoJiory 3HAOT, Ka-
KHe cepbe3Hble PAa3/HuyHs MMeEIOT /Ba CHUMKA OJHOTO ¥ TOrO XKe
yuacTKa, CJe/aHHble, HAaNpUMep, A0 JO0XKAs U MOC/]Ie Hero Wiu B
pasHoe BpeMsA CyTOK. PaguomerpHdecKas KOppeKuHs H300pakeHHst
noMoraer yCTPAHUTDL HAPYIICHHUs H3006parkeH st THNA «OJIUMK COMHUAS,
«COJIHEUHAst JOPOXKKA», «ropadvdsl TOUKa» ¥ HEKOTOpbie JApyrue
¢ayKkTyauuu CHrHajga Ha 3KpaHe, KOTODble JIETKO YUHTHIBAIOTCH
ONBITHBbIM AeIINGPOBLIXKOM.

®oTOMeTpUPOBAHKE TOMOraeT OUMCTHTb H300pakeHue OT CJay-
4aliHbIX 3/1eMeHTOB M MepeBecTH ero B AMCKPETHBHIH MACCUB uHuCes,
KOAMPYIOMIKX BeJUUMHBI SIPKOCTH M ONTHUYeCKOH maorHoctd. Taxkoil
MaccHB 4uMCesJ MOXKHO JelkKo npeofpa3oBaTts B rpaduueckyo dop-
My — MOBEPXHOCTb TONMOrpaduueckoro nopsiaka, Koropas Npeacras-
JseT cobofi MJIAHOBYIO CHCTEMY HeMepeCeKarouuxcsa JAHHUHA — U30-
geHcHT. V301eHCUTH, WM JIMHMM paBHBIX ONTHUECKHX MJIOTHOCTel,
NO3BOJAIOT BbIAENATL pPa3JHUHBIE, XOPOIUO pasjuyaemble Ha H30-
OpakeHuu reoJIOTHYECKHe TeJja, TeKTOHHUeCKue HapylUeHHss H HH-
JKeHepHble KOHCTPYKIMH.

D U3HOHOMHYHOCTD Te0JOrHueCKol cocraBastoulell  GoTonaHa-
mwagra MOXKET ObITb MCKYCCTBEHHO MOBLIIIEHA aH&JOTOBBIMH CHCTE-
Mami tina «IeHncurpons (I'IP), xoropble BBINMOJNHSAIT HHTEPBAJb-
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Hoe KBaHTOBaHMe H300paxkeHHs C LBETOBbIM KOAMPOBAHHEM BLIG-
paHHbIX MHTepBaJoB nJoTHocTH. CBOi uBer npuCBaMBaercs ydacT-
KaM ¢ BHIOpaHHOM ONTHYECKOH NJIOTHOCTbIO (LBETOBble 3KBHAGHCII-
Tbl) HJI¥ YYacTKaM, ONTHYECKAs MJIOTHOCTL KOTOPBIX He npesblllaer
3aJ@HHbIX NMOPOrOBbIX 3HAYEHHUH (LBETOBBbIE M30Tre/bl ).

[IpaBuibHo nopoGpaHHBE TpagauuH MJIGTHOCTH (GOTOTOHA jAa-
10T BO3MOXKHOCTL BBIAEJMTb CTPYKTYpPY JaHaumiadTa B UMCTOM Biiae
0e3 HCKaXKeHHl U 3aTEHEHHOCTH, CBA3AHHBIX ¢ CE30HOM CBEMKH HJIH
TeXHHYECKHM HeCOBEPLIGHCTBOM MpoUecca BOCMPOUIBEACHUA H30-
OpaxeHus.

PeasbHO COKpaTuTh BpeMsi, 3aTpauMBaeMoe Ha JemiuppHpoBa-
HHe, NMO3BOJIAIOT NpHeMbl (OPMaiH3alMK 3TAJOHHBIX H300paxKeHuUl,
BbIEJIEHUS MX KOHCEPBATHBHOH YacCTH — TeKCTYypPbl (oTosaHaad-
ta (K-TexcTypnl). BHewHnii pucyHok ¢orosanialladTa MMeeT Kak
Obl KOHCEPBATHBHBIH KapKac, He MOJBEPXKEHHbIH CJAydYailiHbIM H3Me-
HEHHAM, HAa KOTOPBIH He BJAUAIOT HU CnocoObl CheMKH H TEXHOJIOTIST
NPOABJIEHUT (1€XHOJOTHYECKHE «lWIyMbl»), HH BPEMA CYTOK HJM ce-
30H CBEMKH (eCTeCTBEHHBle «IIYyMbI» ).

K-rexcrypa Gosor Melepsl, aesptl CepepHod JIBMHBI M TyHI-
pOBBIX paiioHOB 3anagHoil CHOGHPH YETKO nposBASeT MOP(OJIOrH-
YecKHe THNBlL 00J10T ¥ TOP(MAHHUKOB, OoTjenser OTKPLITOE BOAHOE
TIPOCTPAHCTBO, TOPPsHble Depera, yuacTky Tonn, TOpPHnELE TPANH,
OCTPOBKHM MHHepasbHbIX 00pas3oBaHuii, fopory ¥ TPOMbl, NOKPHITHE
JecaMy ¥ KyCTApDHHKOM npoctpaHcTBa. K-rekcrypbl HapVUIEHHBIX 3e-
Mesb Ha MecTe Top(opa3paGoTOK OTPaXKaloT BCe OCOOEHHOCTH TeX-
AOJIOTMH TOPPONOOLIYM U NMYTH IBOJNIOLMH HJAM CAMOBOCCTAHOBJIEHHS
HapyumeHHbIX JaHawadgros. PucyHok BepxHeit GPOBKM Geperos BO-
JOXPaHHMJHLL KaK 3jeMeHT K-TeKcTypbl OoTpaxaeT TEMIBL UX OTCTY-
naHus npHy nepepaborKe, THN M XapakTep OCHOBHOTO npouecca,
dopMHpyIOLIErO HOBBIH OeperoBoil ckJoH. [IpuMepbl NOCTPOEHUST
K-rekctyp ans nMHAMHYHO MEHSIOLIMXCH JaHAWAPTOB MOXKHO MPO-
JNOJIAKHUTb, OXBATUB apXHTEKTYypHbBle aHcaMOau, ropoja ¥ npoMbill-
JIEHHO-HHAYC1pHaJibible KoMiJjekcH. [ToaBopka JAaHamadTHO-reHe-
THYECKHX PSAJOB B BHJIE LeNouek CMeHsomux apyr apyra K-tekctyp
OTKpbIBaeT WHPOKHe BO3MOXKHOCTH NPOrHo3a 3BOJIOLMHM X H3MeHe-
HUS NPHPOAHBIX H NPHPOJZHO-TEXHHYECKHX CHCTEM, KOHTDOJIHMPOBA-
Hug ero JOCTOBEPHOCTH M CHCTEMAaTHYECKOro yTOYHEHHA' CHTyalHH.
HcnonbzoBanue K-tekCTyp pacliypsier BO3MOXKHOCTH CTPYKTYpPHO-
30HAJIbHOrO AellMPpUpOBAHHs, UCNONb30BAHUA OTCUECTBEHHBIX yCTa-
HOBOK «Po3a», «Korepenrs u «Cnekrtps.

Ho Ha cerogHs, no-BHA¥MOMY, NMpaBbl Te HCCJAENOBaTe/H, KOTO-
pble CYHTAIOT, YTO aBTOMATHYECKoe Aell(ppHpoBaHHE K paAMKa.lb-
HOMY pelleHxio npoGJjeMbl uHHTepnperauuu HzoOpaxeHus elile He
npuBesio. XOTH ¢ OTAENbHBIMH, «PYTHHHEIMH» oT€PauusaMA jeind-
pHUpoBaHuA MAIUMHBI BIOJHE CNpaBJadAlOTcd, a AaJjblle Kpyr 3THX
onepanuii Oyger pacliMpATLCS.

C coBeplIEHCTBOBaHMEM TEXHMKH CHEMKH M3 Kocmoca aspodo-
TOMETOJBl TOCTENEHHO BHITECHAIOTCH KOCMHYecKOH CBeMKoil Kak
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3KOHOMKYecKH 6osiee BBITOAHOH. 3TOT NpoLecc 3aMETHO AKTHBU3H-
pyercs C BbIBOIOM Ha OPOGUTY TaKux COYTHMKOB Kak «Jlanacat [»,
«Jlangacat 5» u «CITOT», TpaHcaupyomux H3o6pakeHue MOBEPX-
HocTH ¢ paspewednem B 10—30 M (a B HeaasleKOH mepchnekTHBE B
7 m). [1pu atom «CITOT» Bemer cbeMKy B TPeX CHEKTPaJbHbIX HH-
repBasax (paspelwenue 20 M), a TakxKe B NMaHXPOMATHYECKOM pe-
xuMe (paspewrenuye 10 M) npu mosoce o63opa wupuHOH 60 KM.
Bce 6osbliie COBEpUIEHCTBYETCS OTeyecTBeHHAast cucteMa «Mereop-
[Mpupona», paborarowmas c uwoHst 1980 r. u umewmas 60pToBbIe CKa-
Hupytomye annaparst MCY-3, MCY-C u «®parmenT».

[To cBuperesbctBy Jxk. Jlayume (CLIA), coBerckue Kocmuue-
ckye ¢Qororpapuy, KadecTBO KOTOPHIX OblJIO TNpoaHaJX3MPOBaHO
cieguasucramy OperoHckoro yHuBepcurera B 1988 r., umeau pas-
peawoliyo cnocobHocTs 5 M (¢porokamepa K®T-1000). IMo ceoum
TEXHHYECKHM KayecTBAaM OHM MNpPEBOCXOAM/IM CHuMKH co «Cneiic
larria», yuMeBUIMe pa3pelieHye Ha MecTHOCTH 10 M.

HACA Hapsaay ¢ coBeplU€HCTBOBAHUEM CPEeACTB CheMKH OpPraHH-
ayer r106ajibHYI0 COYTHHKOBYIO MH(POPMAUMOHHYIO CHCTEMY, OCHAa-
IEHHYI0 (QOTOKaMepaMy, CKAHUPYIOIMMH YycTpoficTBaMH M pana-
pamy. dra nporpamma peaJusyercs ¢ Hadasa 1980-x rr., ¢ MomeH-
tTa 3anycka kopabss MHOropasoBoro HcnoJb3oBaHusi «Cneiic
larra» (necsiTukaHaJbHAash annapatypa CbeMkH, HHOpakpacHui
paauomeTp, pajgap 6GokoBore 0630pa) U TEXHOJOTHYECKOrO COYTHH-
Ka «Jlanacatr I» (ceMb NHaNa3oHOB CHEMKH ).

[Mpennonaraercs, 4ro noja aruroil MeXayHapoaHOro KOMHUTETa
Mo KOOpJAMHAUMM INHUCTAHUMOHHBIX uccaepoBanuit (I'eoCAT), koop-
IHHUPYIONIErO TEMATHUECKOEe reoJsIorHueckoe KapTupoBanue, OyayT
paGotath 16 npueMHBIX CTAHUMA B pa3HBIX PafioHAX 3eMHOro wWapa.
[Tpunumaemas ¢ annapatoB «Jlauacar [», «Cneiic llarras
«CITOT» ungopmanus npoiiner obpaboTky B €IHHOM LHEHTpPe, pac-
nonoxeHHoM B r. Cpo-@osns (CIIIA). B 3TOM UeHTpe KOHUEHTPH-
pyeTcst COBpeMeHHasi 3JIeKTPOHHAsi annapatypa N0 CuHTe3y, aBTo-
MATH3UPOBAHHOA 06paboTke, NpeobpPA30BAHHUI0 ¥ XPAHEHHIO BHIEO-
HHGOPMALHH.

Takum o0pasom, onepaTHBHBIH KOHTPOJb 34 COCTOSIHHEM T€0JO-
THYECKOH Cpelbl onupaeTcs Opexae BCero Ha COBPEMeHHbie THCTAH-
LIMOHHbIE METOAb 30HAHpOBaHusi Onocdepnl. [longo6Horo poia kowur-
poJIb — yiKe He 3a]a4a U Jaxe He uesb, a NPUHUMN, TEOPHS B3aU-
MOOTHOIIEHUs cpeabi ¥ obmectBa. CeropHsi yxe TPyAHO OpejcTa-
BUTh cebe (PYyHKIHOHUPOBaHKE MOCTOSIHHO AefcTByOmEl Moleny pe-
THOHAJIbHOH NPHPOAHO-TEXHHUECKOH NOJUCHCTEMbl HA QOCHOBE NaH-
HbIX, MOJYYEeHHBIX NPH HCOOJb30OBAHUH TPAAKUKOHHEIX METOJOB HH-
KEHEPHO-Te0/IOTHYECKONT ChEMKH, KOTOPas HepejKo OCBeIdeT Cli-
Tyauuio He BBIXOJAS 34 PAHHULIbI 30HBI a3payui.

[TereHUmuans aspokOCMUHYECKHX METONOB JaJeKo He HCuepnaH.
Bonee rToro, ceiuac Mbl, Mo-ByAMMOMYy, JHIIb B caMOM Hauajde MHX
CTAHOBJ/IEHHs ¥ Pa3BUTHs. DTOMY Mpoueccy BO MHOTOM MeIIAT Op-
raHu3anHOHHBIE TPYAHOCTH ¥ MHEPHMs MbIIIEHUS, KOrga NPUXOLUT-

217



cfl CTAaJKHBAThbCA C OTHECEHHEM MHCTAHUHOHHBIX METOJOB K BEpOAT-
HOCTHBIM, HETOYHBIM, B OTJIHYHE OT Ha3eMHHX METOMOB HCCJENOBA-
Husl. XOTA HepeldKO Ha NIPaKTHKe MOXHO Habaogath obpaTtHbI ad-
¢eKT.

B 1986 r. BuycKaercsi psai AOKYMEHTOB, perlaMeHTHPYIOLHHX
A3DOKOCMHUYECKHA MOHHTOPHHI [e0JIOTHYECKOH Cpejbl KaK CHCTeMY
NepHoAH4YecKHx HabmofeHni. A B 1987 r. HeGoJbIIHM THPaXkKOM
BHIXOAST pa3paboTKH [0 periaMeHTalHH TpeboBaHHA K a3pOKOCMH-
yecKol HH@opmauHH, HeOoOXOAMMOH AJS CHCTEMaTHYECKOro H3yde-
HHA H KOHTPOJIg TeOJIOTHYECKHX MPOLECCOB B 30HAaX HHTEHCHBHOIO
X03fHCTBEHHOro ocBoeHHA. B To ke BpeMs OblM HayaTh HPOH3BO-
JAc1BeHHble pabOTH 10 a3POKOCMHUYECKOMY MOHHTOPHHTY reoJsiorHde-
CKOll cpeasl MOCKOBCKOro perHoHa cHIaMH MOCKOBCKOi reoJsoro-
raaporeosioruueckoit skcneguuun [1TO «Llentpreosiorus». Heckons-
KO 1o3Xe K 3THM pafoTaM NPHCOeXHHHJHCH CHELHAJJHCTH 06DberH-
HeHus «Asporeosorus». B Hacrosiliee BpeMsi B TOM jKe HaflpaBJle-
Hun Benyr cBou pabors reosorn BCETMHI'EO u T'ocyiapersen-
Horo uenrtpa «lIpupoma». Ba3oBas kaprorpaduueckas Mojenb Obi-
Ja co3faHa B UEHTPAJbHOH HHIKEHEeDHO-TeO0JOTHUECKOH 3KCMeTHIu
IO «LleHTpreosorus» nojJ HayyHbIM PYKOBOACTBOM aBTOPOB Ha-
cTcAled paboTol.
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1B Ne 7654

Cnano B yabop 210589 [Mognucano B meuath 26 09 &9 T 0679 Popmat 60X90Y s
Dhyvara KuMmHO AYDPHadbHas U KapTorpaduueckas I apuurypa Jlutepatypuas
[MewaTh PBLICORas Yea mey a1 i39 (c Bka) yea kp ort 1415 Yu u31 a 1520
Tupax 1560 3k3 3akas 941,1753—4 Ilena 75 won

Opaena «3uaxk IMouera» uHsaareancTBO «Helpar,
125047, MockBa, n/i1 Benopycckoro poxsasaa, J
JlenHsrpaackas xaprorpadHuyeckan cbaﬁ]mxa BCETFH



