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Bepsuaun H. H. Meronnl naneorcorpaduueckix uccaenosannit, JI.,
Henpa, 1979. 247 c.

B kunre paccMOTpeHbl CYILECTBYIOUlHe METOALI najeoreorpadi-
ueckux HceaenoBannil. [IpHBefensl METOALI H MPHEMbl BBLIABICHHA ME-
CTOHAXOMKIeHHs 0bacTell cHOCA, XapakTepa ApeBHEl CymiM W JIpeB-
HiiX GacceilHOB, XapakTepa OBLIbLIX KIHMATOB; HCMOJB30BAHNA JLaHILIX
0 TEKTONHUECKHX NBHIKEHHSX IpH Iajeoreorpapuieckux peKOHCTPYK-
LUsIX: cocTapJennsi naneoreorpaduueckux xapr. Ilpm sTom ocnosHoe
BHAMAHHE YASJEHO ONHCAHWIO TOJEBHIX N OOIIENOCTYIHBIX METOJOB,
KOTOpHIC MOTYT GOLITb HCUOJB30BAkbl FEOMOTaMH-TPOH3BOCTECHIH-
kamn. PaccMOTpeHL Takxe TPoGaeMbl H3MEHEHH: (puauKo-reorpapu-
yeCKHX YCJAOBHI OCAJKOHAKOIVIEHHA B TeUeHHe reoJIorHYeckoil HCTo-
pHi 3eMJaH B CBA3H C spodolHeil Guocdepsl, KOTOpbie CJIeAyer yuH-
THIBATb TPH NaJeoreorpaduueckHx PeKOHCTPYKIHIX.

Kuura paccyntafa Ha WHPOKHIE KPyr reoJoros, H3yHaIOULNX ocd-
OuHBle OTJIOMEHHS, H MOXKeT OBITb MOJe3Ha CTYACHTAM reo/oropas-
BeJIOUHEIX H TeOrpaHuecKiX CHennaTbHoCTei.

Ta6um. 4, ua. 58, cnncok ant. 230 Ha3B.
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MPEAMUCIIOBUE

Metoas mnaseoreorpaduyeckux HCCJAEAOBAHHI PaccMOTpeHEI
B psje pabor, M3 KOTOPHIX MEPBOCTENEHHOE 3HAYCHHE HMEIOT KHHTH
«OcHoBbl obweli naneoreorpaguu» JI. B. Pyxuna [125], «Metozan
najaeoreorpapuuecKux HecaeoBaHUil B HehTerasoHOCHBIX 06,14CTIX>
b. I1. JKuxuenxo [45] u «PyKOBOACTBO MO ONpefeICHHIO 0Caf0u-
HBIX (alHAJIbHLIX KOMIVIEKCOB H METOAHKA (anmaibHO-NAJeoreo-
rpapudeckoro kapruposauus» B. M. Ilomosa u ap. [114]. Oxnaxo
B HacTosiliee BpeMs yKa3aHHbIe Pa0oThl MPHOGPECTH MpPaKTHYECKH
HEBO3MOXKHO, B OHO/NIHOTEKAX OHH HMMEIOTCA B HEJOCTATOUHOM KO-
JIHYECTBE, a uX OoJblIOfH 00BEM He TOJbKO HE OTBeYyaeT TIPUHSI-
TOMy 00beMy Kypea «[laneoreorpausi» B ynuBepcHTerax, Ho H CO3-
LaeT 3HAYHTEJNLHbIE TPYAHOCTH NPH HCNOJAb30BAHHH [e0J0TaMH-
Npou3BOACTBEHHHKAMH. Kpome Toro, y artux Tpyaos pasanunas
UeJeBas HaNpaBJIeHHOCTh, MO3TOMY METOABI NajieoreorpaduuecKnx
HCCACLOBAHHH H3J0MKEHbl B HHX HeJ0CTATOUHO Noauo. Tak, HelaBlo
Bollieaman kuura B. 1. JKuxuenko nocpsimiena Jguiibs MeToaam Boc-
CTaHOBJIEHHS YCJIOBHI 0C4/IKOHAKOIJIEHHS B MOPCKHX Oacceiinax.
HauGosiee BceoGbemaione H3/I0KeHE MeTOLb najeoreorpaduue-
CKHX Hecene/losdnnit B pabore JI. B. Pyxuna [125], ognako B meii ne
Hallllg ~ JI0/ZKHOTO - OTPAMKEHHSI HEKOTOPble MOJOMKEHHS YVYeHHsT
H. M. CrpaxoBa 0 KIMMAaTHYeCKHX THIAX JHTOreHe3a, NOCKOJBKY
TPeXTOMHHK «OCHOBHI TEOpHH JHTOreHeza» [143, 144] Bbiwen B cBer
YKe 1nocae mepsoro uspanus «OcHOB obmeii najgeoreorpapums
[125]. BaxKHOCTb Ke MCIOMB30BAHHS JAHHBIX YUEHHS] O KIHMaTHYEe-
CKHX THIAX JIHTOTGHe3a NPH Najeoreorpauyeckux HCCJAeL0BaAHUSX
B HACTOsHIIee BpeMs HeCOMHEHHA.

Bee Bbimteckasannoe n mo6yanio aBropa Hammcath KpaTkoe py-
KOBOACTBO IO METOJlaM majeoreorpaduyecKux HCc/aeI0BaHHM, B KO-
TOPOM 0000LIeHb OGIIHPHBI JHTEpaTyPHLLH MaTtepHasa H JHYHBIH
ONBIT, MPHOOPETeHHBbIl KAK B TEUYCHHE MHOTOJeTHHX naJjeoreorpa-
(puuecknx uccaenoBaHHii HAa TEPPHTOPHH Cpenneit Asum, tak u
B IIpoLecce uTCHHsS JIEKUHMH 10 mnaneoreorpadHu Adsf CTYIEHTOB
AHEBIOTO H BEUECPHEro OTACJNCHHH reonornueckoro (axynprera Jle-
HUHTPAJICKOro rocyaapcrsennoro ynusepcnrera (JITY) ¢ 1961 mo
1973 r.

ITockounbky aBTOp AIBAsIETCA He TOMBKO yuenukom JI. B. Pyxnna u
B TCUCHHE MHOTHX JIET €ro NPeeMHHKOM II0 uTeHHio Kypca «Ilaseo-
reorpadus» na reosoruueckom dakyabrere JITY, Ho u NIPHBEPIKEH-
IEM €ro e, 9T0 He MOIIO He HalTH OTpaXKeHHs B npejaaraeMol
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paGote. B uactHocth, B Hefl, Tak ke kak B kuure JI. Bb. Pyxuna,
OCHOBHOE BHHMaHlHe yJeJeHO NMOJeBLIM H 0OLIe0CTYMHBIM MeToAaM
najeoreorpaduueckux HccaefoBanuil. Takne Meroanl MoryT ObiTh
HCIONb30BaHBl e0JOraMH-MPOU3BOJACTBEHHHKAMH, H HMEHHO OHH
Heo6X0JHMBl CTY/EHTaM TEOJIOTHYECKHX M Treorpa@uyeckux CrHemH-
ANBLHOCTEH, NMOCKOJBKY pasinulble jJabopaTOPHLIE METOMIBI, Pe3y.b-
TaThl KOTOPHIX HCHOJB3YIOTCS B Majeoreorpaguu, HMH H3YUaioTCs
NpH TPOXOXK/IEHHH APYTHX JHCHHMIVIMH, H NPeX/e BCero JHUTOJIOTHH.

B 3ak/JIH0UATENbLHOR yacTH paboThl PACCMOTPEHB HEKOTOPHIE MPOo-
GaemMbl H3MeHeHHs (U3HKO-reorpadHuecKuX yCJIOBHH ocagKoHaKoMm-
JIeHHSl B TEUEHHE TeoJOrHYeCKOHl HCTOPHH 3eMJIH B CBS3H C 3BOJIO-
nueli 6uocdepnl. XOoTsi 3TH BONPOCHl H He OTHOCATCS COGCTBEHHO
K MerojaM mnaneoreorpadHuecKHX HCC/aeJ0OBaHHH, HX, HECOMHEHHO,
HeoOGXOANMO HMeThb B BHAY NpH JI00OBIX najeoreorpauyeckux pe-
KOHCTPYKIHAX, Ha YTO JO CHX IOp elle He 06pauianoch AOJIXKHOFO
BHHMaHHS.

ABTOp NpHHOCHT rayGOKyi0 H HCKpeHHIOI 6jarofapHocTb JOK-
TopaM reosioro-MuHepagornuecknx Hayk E. B. Pyxunoii n B. H. Be-
pemaruiy, npodeccopam B. A. Tpoccreiimy u B. M. Cunnipiny 3a
HeHHble COBeTHl M PEKOMEH/AlHH, cAejalible HMH NPH O3HAKOMJIe-
HHH C PYKOITHCLIO.



BBEJEHME

A

STANBI PASBUTHS U COBPEMEHHOE COCTOSIHME
MAJIEOTEOTPA®HH

CroBo «nasteoreorpadus» dopmaibio B [EPEBOJIE C rPEuecKoro
O3HAYaeT OMHCAaHHE JApeBHeH 3eMJH H, CHEJ0BATENbHO, SIBASETCS
CHHOHHMOM IOHATHA <«ApeBHsAs reorpadus». OQHaKo Bce MeTo/bl
114/71€0reorpapHIeCKHX HCCAeTOBAHHA Ie0JOTHUCCKHUE, MOCKOJIbKY IT0-
3HauHe JApeBHEeH reorpadHu BO3MOMKHO JIHIIL HA OCHOBE H3yUCHHS
COXPaHHBILIKXCS 10 HACTOAIIETO BPeMEHH re0JOTHYECKHX 0Gpa3oBa-
nnit. Ilosromy nameoreorpadmsi — nayka reomormueckas, a He reo-
rpaduyeckas. Ot reorpaduueckux HAYK Haleoreorpaguio OTJH-
4T H TO, YTO OCHOBHOW NPAaKTHYECKOH 3ajauell ee sIBISETCS npo-
PHO3HPOBAHHE BO3MOMKHOCTH HaXOMK/IEHHS B ONpeAeJeHHbIX 0Cafo0y-
HBEIX KOMIJIEKCAX INOJIE3HBIX HCKOMaeMblX, T. €. mpoGjeMa 4YHCTO
reosiornueckas. CuaeoBateabno, nameoreorpadusi — reoornyeckas
HayKa o ApeBHHX (GH3HKO-reorpauuecknx yCaOBHSAX, CYLIECTBOBAB-
LIHX Ha I0BEPXHOCTH 3eMJIH HJH, IDYTHMH CJAOBAMH, HayKa O JaH-
wadTax NpouLToro H HX PasBHTHH.

- B naneoreorpadun caenyer pasinuars ase wacru: ob1yio, pac-
CMATPHBAIOILYIO TEOPETHUECKHE NOJONKEHHS H METOAL HayKH, H pe-
THOHANLHYIO, — CHCTEMATH3HPYIOLLYI0 — IOJYYEHHbIE  Pe3yJbTarhl,
B 44CTIOCTH, B BHJE Najeoreorpayeckux Kapt, T. €. KOHKPETHYIO
eorpaguio UIst TeX MJAH HHBIX PAafiOHOB H OTPe3KOB re0JOrHYECKOTo
Bpemenu [125].

[Taneoreorpaduyeckue ceegenns COJlepIKaTes yie B CAMBIX Iep-
BEIX TeoJOrHieckux paGorax. Bonee Toro, momeiTkm mnpexcraBuTh
OGCTaHOBKH NPOULTIOTO COACPIKATCA B TPYAaX AakKe HaTypaJIHCTOB
ray6okoit apesnoctn (Bupymn, ABHienHbr, Jleonappo ma Bunum,
Crenona u ap.). Onsako noutH o cepeannbl XIX B. cnenmaibHbIX
naneoreorpaduyeckux paboT W KapT elle He CyIIeCTBOBAJNO. 3ITO
Obl1 3Tan mpeaslCTOpHH naneoreorpaguu. Bo Bropoit momoBuue
XIX B. yXe cocraBasiorcs IIepBBIE najeoreorpauueckue KapTsl H
MOABJIAIOTCS CHEIHAJbHBIE naneoreorpaduyeckue pabors. IIpasia,
RAK IpaBHJIO, HA KapTaxX NOKa3blBaJHCh JHIIb QUEPTAHHS MOPCKHX
OaccefiHOB B mpefesax COBPeMEHHBIX MaTepHKOB, a paboThl OBIIH
MpeJCTABICHBl KYPHAJALHBIMH CTAThSIMI. :

B kauectse camocrosTensbHolt otpaciu sHamms naneoreorpadus
oopMuTach JHIIL Ha py0eke MPOLLIOrO M HACTOSIIErO CTOJIeTHSI,
YeMy cnoco6CTBOBANO HE TOMLKO HAKOIMJIEHHEe K 3TOMY BpEMEHH Or-
POMHOr0 (PaKTHYECKOTO Ie0/IOrHIeCKOro MaTepHaaa, Ho H OCHOBOMO-
Aaraiomue tpyast A. I Kapnuuckoro, M. Heiimaiipa, 3. 3iocca,
3. Ora, H. . Jlykamesuua, H. H. Anapycosa, JI. oo, O. AGens,
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Y. Illyxepra u MHOPHX ApPyrux yueHeix. C 3TOro BpEMEHH CTalH
cocTaBasAThCA NOAPOGHBIE mageoreorpaduueckue Kaprhl AJas OT-
JeJbHEIX BEKOB M Oojiee Y3KHX BpeMEHHBIX HHTePBaJoOB, a& HE IO
mepHoAaM WJH 3MO0XaM, Kak panee. IInoHepamu B 5TOM HamnpasJie-
wnn sBuancs A. I, Tasnoe u A. JI. Apxanrenbckuii. «lOpuanye-
cKoe» pOMKAeHHe maseoreorpadui 03HaMEHOBAJIOCH nyGanKanei
B 1915 r. kuuru . Jdlake «OcHOBH M MeTOAB majeoreorpaduu» u
s 1919, 1922 rr. aByxromuoro TpyAa T. Apasara «PyKoBOJACTEO 1O
maJjeoreorpaguu».

C 30-x rogop XX B. HaumHaercs 3Tal JETaJbHBIX majeoreorpa-
duueckux HCcaeJ0BaHHH, OCHOBAHHBIX HA MPHMEHCHHH pasHoobpas-
HBIX METOJOB; COCTABJIAIOTCA KpymHOMaciiTaGHEIe KapThl, MyOMHKY-
joTcsl MoHorpaduu M PYKOBOJACTBA HE TOJBKO IO naJjeoreorpaduu
B 1IeJIOM, HO U IO OTAEAbHBIM ee pasjenaM. YxKe B Hauaje 3TOrO
srana B. [1. BatypuubiM G0 3a7103€eHO HOBOE HampasJjenue B na-
Jeoreorpauu, OCHOBaHHOe HAa H3YYEHHH MHHEpPaJbHOTO CocraBa 00-
nomounbix wacrui [4, 5. B 1930 r. ony6aukoBaHs paGoTH «Ilaneo-
kaumartonoruas @. Keprepa-Mapunayna u «JIBHikeHne MaTepHKOB
¥ KauMartsl mpomutoro 3emaus b. JI. Jluukosa [75], a B 1950 r.—
«Kauvars npomtoros M. IIeapuGaxa [171] u K. Bpykca [14].

Beenende B MPOrpaMMy BY30B CIENHANLHOrO Kypca IO Majeco-
reorpaduu, BexoA B cBer B 19599 r. QyHaameHTadbHOro Tpyaad
JI. b. Pyxuna «Ocuossl obmeii naneoreorpagpun» crnocoOCTBOBAJH
paspuruio naneoreorpapun B CCCP. OrpoMHOe 3HaueHue JJIsi pas-
sutua nasneorcorpacdun umenn cospanioe H. M. CrpaxoppiM yue-
HHe 0 KIMMATHUECKHX THIAx JurtoreHesa [143—145] n mosBienue
pador K. K. Mapxkosa {79], B. 1. JKuxuerko [44] u B. H. Tlonosa
¢ coasropamu [114]. B paGore, HanHCAHHOH KOJJIEKTHBOM aBTOPOB
Bo raase ¢ A. JI. ApxanrensckuM [67], B cepun rio6aabHBIX Taseo-
reorpaHyecKnX Kapt, onyOJHKOBAHHEIX A. B. Porosbim 1 B. E. Xa-
wEbM B 1954—1961 rr., B wmomorpadusx A. M. Eroposa [41],
B. M. Cununsina [135], a Tak:xe B choenHaJbHBIX cOOpHHKAX CTa-
Teii [84, 85, 88, 89, 118, 154] noABITOKEHB H CHHTE3HPOBAMDL TAIE0-
reorpaduueckyie JaHHLIE.

CoBpeMeRHBI 3Tan Pa3BHTHS najeoreorpaun xapakrepusyercs
TeM, uTo ObICTPOTA HAKOMJCHHS H 0cOOeHHO o0BeM (aKTHIECKOro
MaTepHaaa, KOTOpLil Heo6X0AUMO HCMOMb30BaTh NMPH IaJjeoreorpd-
(pHUECKHX PEKOHCTPYKIHAX, HACTOILKO BEJHKH, YTO COCTaB/]eHHE
najeoreorpadHueckKuX KapT JAJIsl 3HAUHTEJNbHBIX TEPPHUTOPHUIl CTAJIO
HeBO3MOMKHHIM A OJHOTO HCCJaeoBaTessi. DTO HAILIO OTpaxe-
HHe yKe TpH cocTaBienns ATiaca TajneoreorpaduuecKHx Cxem
Espasuu [67], Ho 0COGEHHO OTHYETIHBO NMPOABHJIOCE B INOCJIELHHE
roasl. Tak, B cocTaBIEHHH «AT/aca JHTOJIOro-naneoreorpaduuecKux
kapr CCCP» macmraba 1:7500000 [2, 108—111] mpunsamn y4a-
CTHE COTHH aBTOPOB.

BypHoe pasBHTHe majeoreorpaduu, BCeBo3pacTaiollee ee 3Ha-
yeHWe TMPH PelleHHH Pa3Hoo6pasHbIX MPAKTHYECKHX CEO0JOTHYECKHX
3afay o6ycaoBHAH, 4TO Majeoreorpadus craja BHIAGHATHCA B Ka-
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YECTBE CaMOCTOATENbHOH NpobJeMbl Ha ceccHsX MexayHapoaHOro
F€0JIOTHYIECKOr0 KOHrpecca, CTalH CO3bIBATLCA MEXK/AyHAPOAHEIe KOH-
GepeHnuy, MOCBALIEHHbE BOMPOCAM najeoreorpaduu, HampHMep
nampeokauMarosoruu [117]. Merogam cocraBiaenus naneoreorpadu-
YeCKHX KapT Obl10 nocBsmieno V Bceecolosnoe JHTONIOrHUECKOE
coBeutanne [89]. B 1967 r. opranusosana cekius MeTo10B anuajb-
HOro aHajn3a M Najeoreorpaguu KOMHCCHH IO OCA/0YHBIM HOPO-
Aam mpH oraenennn Hayk o 3emsae AH CCCP mox mpejcenarens-
ctBom A. B. XabakoBa, KoTopas IpoBeJa /B4 BCECOKO3HBIX COBE-
manus [106, 156]. B 1977 r. cocrosnach Beecooanas KOH(epeHus
o najeoreorpaMyecKHM OCHOBAM PalHOHAJBLHOIO HCIOJAb30BAa-
HHs ecTecTBeHHHIX pecypcoB [107, 119]. B nociemnue roasl mos-
BHJIHCh PAGOTHI, B KOTOPHIX CIENHAJBHO PACCMATPHBAIOTCA BOMPOCH
BO3HHKHOBEHHS H pasBuTHA maseoreorpaduu [54, 138, 139].

METOOOJIOTHYECKHE OCHOBBI
MAJIEOTEOTPA®PHUYECKHX
PEKOHCTPYKUHHA

OcHoBubIMEH 3aJayaMi najeoreorpadHH SBISAIOTCS BLIACHEHHE
¢$u3nKo-reorpa@HYECKHX YCAOBHI NPOLLIOro, 0coGEHHO 30H JApeB-
HEro OCaJKOHAKOIJIEHHs, H DPEKOHCTPYKUHH PAaCIpPOCTPAHEHHS IO
IIOWA/IH BEILECTBEHHBIX H FeHeTHUeCKHX pas3HocTeH ocankos. ITpu-
KJIdaJHOE 3HaueHHe majeoreorpauu B reoJJOrHUECKOM AaclleKTe 3a-
K/I04aeTcss B TOM, YTO OHA NPH3BAHA HA OCHOBAHHH KOMILIEKCHOLO
H3YUYEHHS TOPHBIX NOPOJ H 3AKJIOUCHHBIX B HHX OPraHHYeCKHX OC-
TaTKOB BBIACHATH (hU3HKO-reorpaduueckne ycJOBHs IPOILIOro, U
TOrO YTOOBI MO MOJYYEHHBIM AaHHBIM MOXKHO GBUIO CY/MTH O BepOSIT-
HOM pacmpoCTPAaHEHHH ONPEAEJTCHHBIX OCAJ0YHBIX TOPOJ H MOJe3-
HbIX HCKOMaeMblX B HEZOCTYNHBLIX A HAGJIOAEHHS y9acTKax 3eM-
HOll Kophl. Takum 06pasoM, MOXKHO FOBOPHTH O mpsMOfl (1o nopo-
Aam cyaaTr o JnanAmagrax npouwioro) u obpartHoit (Ha ocHOBe
CIENaHHBIX PEKOHCTPYKIHH IPOTHO3HPYIOT BO3MOMKHOCTh HAXOIKIe-
HHSL TEOJIOTHYeCKHX 0OBEKTOB) 3ajauax majeoreorpaduu.

B reorpaduueckom acnekre mameoreorpaduueckue PEKOHCTPYK-
IHH [pexJe BCero Ba)KHBl KaK CPEACTBO [MO3HAHHH HCTOPHH CTa-
HOBJIEHHSI COBPEMEHHBIX JaHAAa(hTOB H KaK OCHOBA, MO3BOJISIIONIAS
AenaTh NPOrHO3Bl OTHOCHTENBbHO uXx Gyaymero [79] u B Kakoii-To
Mepe JaBaTbh pPeKOMeHJAUWH 10 PAaLHOHAJTLHOMY HCIOJIb30BAHUIO
ecTecTBeHHBIX pecypcos [107, 119].

Hecomuenno, 4to W3 roga B roj mpakTHUeCKOe 3HAaueHHe Ta-
Jeoreorpaun Bospacraer. Belb OCHOBHAS 4aCTh MOBEPXHOCTHBIX
MECTOPOKACHHI MOJE3HBIX HCKONAEMBIX YK€ OTKPHITAa. IJOHCKH HX
Bce B Gosblueii Mepe MPHXOAHTCS MEPEHOCHTh HA 3HAUHTE/IbHBIE Iy~
OHHBI WJIH BECTH B 3aKDPHITHIX PafiOHAX, UTO HEBO3MOXKHO CAENaTh
Ge3 mcmosb3oBaHHs NajeoreorpadHyecKHx AaHHBIX. Ere ocTpee
CTOHT Bompoc o Gyaymem Grocdepsl. UTo MBI MOXKEM CKa3aTh o by-
AYUIEM, KaKHe MEPONPHATHS MOXKEM NDENJIONKHTh IS COXDaHEeHHS
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W yayuuieHdsi NPHPOAHBIX YCJIOBHI, eC/H ellle HeJOoCTaTO4YHO BBIAC-
HeHBbl NPHYHHB H 3aKOHOMEPHOCTH H3MeHeHHsl (QH3HKO-reorpaduue-
cKHX o6cTaHOBOK B mpouwioM? B 3ToM cMmbiciae nyre B Oynyiiee
JlOJIFKEH OCBellaThbCA 3HAHHEM MPOILJIOro, YTO MOMKET AaTh TOJbKO
nmaseoreorpadus.

dakTHueCKOH OCHOBOH majeoreorpadHuueckux peKOHCTPYKIHi
CyKAT MOCTYIHbIE [JIsi H3Yy4eHHsi reojornyeckue OOGBEKTH, a Me-
TOJOJMOTHUECKOH — HCIIOIb30OBAHHE TNPHHIMIA aKTyanmama, T. e.
CpaBHHTENBHO-THTOJNOrHYeCKOT0 MeTtoia. CoraiacHo 3TOMY TpPHH-
UMMy BLIfBJIEHHE YCJOBHH HAKOMJIEHHs HCKOMaeMBIX OCA/IKOB J10J-
AKHO GasMpoBaThCsl Ha 3HAHHH YCJOBMH HAKOMIEHHS CXOAHBIX CO-
BpeMeHHBIX o0pasoBanuil. Takum o0pasoM, NpHHHMaeTcd, 4TO Ha-
cTosilee — KJI04 K MOHHMaHHIO Tpomtoro. JlefcTBHTENLHO, JIHIIB
MOCJe TOr0 KaK BHISICHEHbl MPHYHMHBI BO3HHKHOBEHHS TeX HJIH HHBIX
ocoGeHHOCTEH COBpeMeHHBIX 0CaAKOB, MOXKHO Ha OCHOBE BBISBJIE-
HHSI CXOAHLIX UEPT B JPEBHHX OTJIOKEHHSX JAeJaTb MNpeanosoxe-
Hus 06 ycaoBHAX obpasosanusi nocaensnx. Tax, H. M. Crpaxo-
BuiM [147] mocnegoBaTeJbHO NPOBOAMTCH HAEst O TOM, UYTO TIJaB-
HbBIMH (DaKTopaMH H3MEHEHHsi B3IJISZ0B Ha OOUIMi XOI JHTOreHesa
SIBJSIOTCS TPOrpeccHpylollee paclippenne H yray6aenne 3HaHHI
0 Tpoleccax COBPEMEHHOro ocaakoobpasoBaHHs H COBepIIEHCTBOBA-
HHe CpaBHHTEAbHO-JHTONOTHUCCKOro MeTo/a. [IpuMepom ycrneuHoro
MpHMEHEHHS YKAa3aHHOTO MeToja TpH TmajeoreorpadHyYecKux pe-
KOHCTPYKILHSIX MOKeT cayxuth paGora B. JI. Jlu6posnua [84].

B ToO e Bpems BIOJHE OYeBHJIHO, YTO MPOIECCH 0CaJKOHAKOMN-
JeHHd, KaKk H (hH3uKo-reorpaduyeckue ycjaoBHs, ¢ XOA0M TIeOJIOrH-
4ECKOr0 BPEMEHH HCHBITHIBAJIH HEoOGpaTHMYIO 3BOJIOUHIO, 0COGEHHO
B CBSI3H ¢ pa3sutHeM Guocdepss, o uem Gosiee MOAPOGHO H3JIOMKEHO
B 3akmouuTebHol uyactn kHurd. HemapoM HeKoTOpBHIE OCAZOUIbBIE
Mopo/bl, XapaKTepHLIe AJs APeBHHX OTJIOXKEHHH, B HacToAllee BpeMs
He oGpasyloTes W He A BCEX COBPEMEHHEIX OCAJKOB MOMKHO HaiTH
HX aHaJIOTH CPe/IH J(PeBHHX 0CaZ0YHBIX TOJIL.

Y6eauTenbnblie MPHMEPBLl HEAOCTATOUHOCTH CaMOro TILATEIBHOTO
H3yueHHs COBPEMEHHBIX reorpaduueckux o6CTaHOBOK AJA NPaBUIIb-
HOrO TIOHUMAHHS MajgeoreorpaHi MPOLLILIX 3MOX MPHBOAMT, B HaCT-
goctu, A. JI. Sumun [179]. On noauepKHBaeT, YTO €AHHCTBEHHOH
KPYMHOH MJOMIAAbl0 COBPEMEHHOTO COJIeHAKONJICHHs  sBJSCTCH
zan. Kapa-Boras-Tox, npeacrasasiomuii co6oit THOIHYHYIO JaryHy.
BoJee MeJkHe ILUIONIAJH COBPEMEHHOro cojeHakomienns (osepa
Ilxance u JIxaman-Kaeu 61u3 r. Apanbcka, dabToH, Backynuak,
Cusaui, Oiie-ne-JIu6po na n-oe Kanudopuus u T. 1.) Takxke mpe-
CTaBAAIOT c060i MIH BHYTPHKOHTHHEHTAJJ bHbIE BIAJHHBI, aubo meda-
KOBOZHbIe JaryHbl MOPCKHX MoGepexuil apuaHBIX 30H. B coorBercT-
BHH C IPHHIHTOM aKTyaJn3Ma, Kak yKkassisaer A. JI. SIHmun, oueHb
JI0JIFO TOCTIOACTBOBAJIO MPEJICTaBJeH e, UTO BCe JPEBHHE CONEHOCHDIE
oToenusi 06pa3oBaqMCh B MEJKOBOAHBIX jaryHax. Ilpu srom He
obpaianoch BHHMAHHA Ha TO, UTO IJIONIAJH JAPEBHEro COJMeHaKom-
JIeHHA HepeAko Oblan OrpoMHB (HHOTJA B THICAUY pas MPeBLIATH
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nJomaae coppeMentoro san. Kapa-Boras-T'oa), a momuoctu coste-
HOCHBIX TOJIL ZocTHralT 3 KM. [To3roMy GoabLIoH HeoMXKHIaHHOCTLIO
ObuI0 3aKMIOUEHHE HEMEIKHX Te0JOrOB /s LeXuITefina, a 3aTeM
M. I1. ®usera u M. A. )Kapkosa gas teppuropun CCCP, uto apes-
HHE cosepojiHbie Oaccelinbl He OLLIH JIAaryHaMH B COBPeMEHHOM Ieo-
rpaHyeckoM CMBIC/IEe 3TOrO CJI0BA, a ABJAANCH KPYNHBIMH 3IMHKOH-
THHEHTAJILHBIMH MOPSMH, HMEBIIMMH IIHPOKOE, XOTH H MEJIKOBO/I-
HOe, coOOUIeHHe ¢ MOPAMH HOPMaJbHOH coJeHOCTH M MupoBBIM
okeaHoM. [lpu 3TOM COBCeM «IPOTHBOECTECTBEHHBIM» GbIIO (12 MHO-
THM H 10 CHX NOp NPeJCTAB/AETCS) YCTAHOBJICHHE GOJNBIUHX TUIy-
Gun apesHuX GacceflHOB COJNEHAKONJIEHHS, AOCTHTABLUINX HHOLLA
K Haya/ly CaJKH rajuTa MHOTHX coTeH merpos [179].

Jlpyrum spKHM [PHMEPOM HEJOCTATOUHOCTH CAMOrO TILATE/b-
HOro H3YyUeHHs! COBPEMEHHEBIX reorpaduuecknx 06CTaHOBOK /s npa-
BHJIBHOIO TNOHUMAHHS [ajeoreorpagui mnpouliblX SI0X, KOTOPBIL
npuBoAUT A. JI. SIHUIMH, SBAAIOTCS MECTPOLBETHLIC HEOKOMCKHE OT-
JIOXKEHHS, WHPOKO pasBuThie oT Kys6acca o MaHrbiuiaka u Tyap-
Kblpa. ITH OTJN0XKeHHS Ha lore 3anaano-CHGHPCKOil HH3MEHHOCTH
CIarailoT OKpaHHHYIO 30HY PacnpoCcTpaHeHHs HEOKOMCKHX ofpasoBa-
Huil wrpuHOH g0 400 KM. D10 B OCHOBHOM TVIHHBI, B TOH HJIH HHOM
Mepe MepreJucThle, KpacHOLUBETHLIE, ¢ MPOCAOAMH H JHH3AMH TJIHH
3eqieHoro 1usera. B HeKoTOpHIX paifonax B riMHAX coleprKaTcs Mpo-
CJIOH IPEHMYIIECTBEHHO KPACHLIX AJEBPOJIUTOB, NECUAHHKOB H JazKe
JIHH3bl KOHIJIOMEPaToB. Baosb ceBepHOlt rpaHuIbl PacnpocTpaHeHus
3TH OTJIOKEHHS HAYHHAIOT NepecjaanBaThCsl, a4 34TeM IOCTENEeHHO
CMEHSIOTCSA CEePONBETHLIMH MOPCKHMH OTJoxeHHaAMH. CXo/IHbIe TecT-
POLBETHBIE HEOKOMCKHE OTJIOXKEeHHST HAGII0I4I0TCs B I0ro-3anaiHol
uactn KysGacca, Ha cesepe u iore Typraiickoro nporu6a, B Coip-
JIapbHHCKOH CHHeK/1H3e, B Gacceiine p. OMOL, Ha MaHrbLIake u
Tyapxbipe. Kpaesasi wactb 3710fi 06mnpHoii nectpouseTHofi hopma-
1IHH oTMedaeTcs B patione r. Kucimoso/cka.

A. JI. SIlHmun otmeuaer, yto nojoOHBIE OTJIOMKEHHSI YacToO Ha-
3bIBAIOT JIATYHHBIMH, B CBA3H C 4eM 3ajaer Boupochl: «Ho uto e
3TO OblIa 32 JaryHa, npoctupasimasics or Kysbacca no CesepHoro
Kaskasa npu mmupuHe mecramu Goaee 400 km? W ecau aro Gwuia
JlaryHa, To nouemy ee ocajku B 3anagunoi Cubupn u 3anagnoMm Ka-
3axcraHe IOCTEINeHHO CMEHSIOTCS K CeBEPY MOPCKHMH CJIOSIMHP»
179, c. 9]. K Tomy ke coBpeMeHHblE JATYHE B 3aBHCHMOCTH OT KJIH-
MaTa HMEIT COJeHOCTh BOAHl JiHG0 GoJsee BBICOKYHO, JHO0 6Gojee
HHU3KYIO IO CpaBHeHHI0 ¢ MopeM. IToaTomMy ecin HeoKOMCKue e-
CTPOLBETHl OTJIaraliCh B JaryHaX 3aCOJNOHEHHBIX, TO IOUYEeMy Ha
OTPOMHOM NPOCTPAHCTBE B HHUX HET HH JHH3LI KaMEHHOH COJIH, HH
ranca? A ecii B ONPeCHEHHBIX, TO NOYeMy B HHX MPHCYTCTBYIOT JIO-
JIOMHT, CENHOJHT H NaJBIrOPCKHT? M, HaKkoHell, B KaKHX COBpeMeH-
HLIX JIATyHAX H3BECTHBI MOILIHBIE TOJIIH KPACHOIUBETHLIX OCATKOBR?
B pesyabrate A. JI. SIHUIHH NPUXOAHT K BBIBOAY, YTO HEJb3S TIO-
HATb Tajeoreorpaguueckue ycaosBust o6pa3oBaHHs paccMaTpuBae-
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Eedgmeiss

.t

MBIX HEOKOMCKHX NECTPOLBETOB TOJLKO MYTEM HX CpaBHEHHS C CO-
BpeMeHHBIMH JanamadTHo-reorpaguueckuMu 00CTaHOBKaMH.

Oanako OCHOBHBIM (haKTOPOM, OTPaHHUHBAIOIINM IIHPOKOE HC-
10/1b30BAHHE NPUHIMIA aKTyaJHsMa NpDH JeTaJbHEIX MaJjeoreorpa-
GHICCKHX HCCAE0BAHNAX, ABJSIETCH, MoxKadyil, He cTolbKo Heobpa-
THMAs 3BOMIONHS (GHU3HKO-reorpa@HUecKHX YCJOBHHA C XOIOM TeoJIo-
I'HYECKOH HCTOPHH, CKOJIBKO TO, YTO COBPEMEHHbIE OCa/(KH, B OTJIHUHE
OT JpPEBHHX TOPOA, elle He NPOULIH Jaxe CTaJHH JHareHesa,
He TOBOPA YiKe O IOCJAEAYIOUIHX CTaJHsX H3MeHeHus nopoiA. Bo
BpeMsl e JHareHesa OCOOEHHOCTH OCa/IKOB MOTYT ObITb B OYeHb
CHALHOH Mepe H3MeHeHbl. XOpollo, HampHMep, H3BECTeH CYIIeCT-
BEHHO Pa3JHYHBEIA COCTAaBR OOJIOMOUHBIX KOMIOHEHTOB COBPEMOHHBIX
aJIeBPHTO-TIECUAHBIX H COOTBETCTBYIOLIHX APeBHHX oT/0xKennil. Mue-
JOTCS JaHHble O TOM, UTO NPH JHareHese JEe3HHTErpalHsi HEYCTOH-
YHBLIX MHHEPAJIOB B OCAIKAaX MOXKeT NPHBOAHTL K norepe 20—40%
necuanbix sepen [188]. CnenosaresbHo, gaxe CTPYKTYpHEIE 0coben-
HOCTH COBPEMEHHBIX H JPEBHHX aJeBPHTO-IIECYaHBIX OTJIOKCHHI,
00pa30BaBIINXC B OAHHAKOBHIX YCJAOBHSIX, MOTYT CH/JbHO pPasiu-
yatbcsi. CyIIecTBEHHO MOTYT H3MEHHTLCS NMpH JAHareHese M mocJue-
AYIOUIHX CTaHsAX MpeolGpasoBaHus NOPOA CTPYKTYpPHbE OCOOEHHO-
CTH M COCTAB INIHHHCTLIX MHHEpaJoB H TeM OoJiee PasJHUHLIX XEMO-
FEHHBIX W OPraHOTEHHBIX KOMIIOHEHTOB OCaJ04YHBIX TOJLL.

Hrak, 3BOJIOLHSI MPOUECCOB OCAJKOHAKOIJICHHS B TeyeHHe reo-
JIOTHYECKOTO BpeMeHH H CyllecTBeHHBle NpeoGpasoBanus 0Canou-
HOTO MaTepuasa NpH AuareHede oOyCJOBIHBAIOT TO, YTO MHOTHE Me-
TOAbBl M NPHEMBl H3YUEHHS APEBHUX OTJOMEHHH JJisi ONpeaeaeHHd
yejaoBHil HX 06pasoBaHusi M lajeoreorpaduueckux peKOHCTPYKIHE
JOJMKHE Pa3pabaThiBaTLCA CAMOCTOSITENLHO Ha APEBHHX Ke 0ObeK-
Tax. [TosicHHM 3T0 HAa HECKOJLKHX IIpHMepax. :

ViKe MHOTHE rojibl /iJIsl BEISCHCHHS renesnca JPEBHHX IeCYaHbiX
OTJIOJKEHHIT H3yYaloT HX rpaHyJoMeTpHYecKuii cocTas. IIpelioKeHbl
MHOTOUHC/IEHHEe ¢mocobbl reHeTHYecKoll MHTepIpeTalun pesynabra-
ToB aTHX aHanu3zoB. OpHako npobiaeMa ellle JaJieKa OT paspeule-
HHS H, TIO CYLIECTBY, O6JH3Ka K TOMY YPOBHIO, KOTOPBIH OB JOCTHI-
nyr Gaarogaps paboram JI. B. Pyxuna. [Tpuynx 3TOro, BepoATHO,
MHOr0, HO He Hoc/JeJiHee MECTO CPe/d HUX NMPHHAIJIEeXKHUT YBJIEUeHHIO
aKTyaJHCTHYECKHM MOJX0J0M K PElIeHHI0 Bompoca.

Ilpu paspaGoTke TaK HAa3bLIBAEMBIX IEHETHUECKHX JHArpaMM s
HHTCpIpeTallid JAAHHBIX TPaHyJOMETPHYECKHX aHaJH30B OOLIYHO
HOCTYNAwT caeayoliumM obpasoMm. Mayyaor rpaHyloOMeTPHIO COBpe-
MEeHHBEIX 0CaJKOB Pa3JHYHBIX reHeTHueckux Tunos. Ilo pesyabratam
AHAJH30B BHICYMTHIBAIOT HEKOTOPHE Ko3bhduuuentsl. [lomyuenibie
3HaueHHsl Ko3(pQHIUEHTOB HAHOCAT Ha JAHArpamMMmy H, eclH TOUYKH,
OTBEYalLIHE ONpe/eJeHHEIM TeHeTHYECKHM PasHOBHIHOCTAM oOCall-
KOB, JIOXKAaTCs JOCTATOYHO KY4YHO H B KaKOH-TO Mepe OTJHYHO OT
TOUEK, COOTBETCTBYIOULHX [ADPYIHM IO TeHe3HCy OcajkaM, CHYHTaloT,
yro Bompoc peuieH. He mo/ydnaoch OTHOCHTENBHO YETKOH KapTu-
HBl — HIIYT ApyrHe KO3(QHUHEHTH HJH NPHeMBl mepecyera, MoKa
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HE TI0JIyuaT yNOBJIECTBOPHTEBHEIX peayabTatoB. Ecau na amarpamme
HaMedaloTcsA onpeJeneHHble NoJs, CYHTAIOT, 4TO €e MOMKHO HCIOMb-
30BATDL JU/IA BLISBJCHHs reHesnca ApesHux nopod. Ho B srom cayuae
HEPELLKO BRISICHSETCHA, YTO TOYKH, OTBEYAIONIHE ONpe/e/IeHHbIM reHe-
THYECKHM PasHOCTAM APeBHHX IOPOJ, MOMANalOT HA AHATPAMME He
B CBOE II0JIE.

IlpencraBasercs, 4To Takux HempaBHALHBIX nonaganuii GuLIO
Oul MeHblIe, eciH Obl AHArpaMMbl Cpasy CTPOMJIHCH Ha OCHOBE
AAHHLIX KaKHX-TO STA/JIOHHBIX (F€HE3HC KOTOPHIX siCeH) oGpasios
JApPEeBHHX MopoJ, 0coOeHHO 06Pa30BaBIIMXCS 3a CUET HOCTYIIEHHS
006JIOMOYHOrO MaTepHana H3 TOH Ke MHTalouIeii NPOBHHIIHH, YTO
1 TMOPOJLI, TEHE3HC KOTOPHIX HEOOXOAHMO BBIACHHTH. K 3TOMY Hato
J106aBHTh, YTO HEPEJKO MEeTOAHKa MOArOTOBKH COBPEMEHHBIX H JIPEB-
HHX 06pasioB K aHaJH3y pasiHuHast: COBPEMEHHbIe MOJABEpraior
ananusy Ges oraesnenus KapGoHaTHOro marepuana, a JpeBHHE —
fiocne oTaendeHus ero. EcTecTBeHHO, pe3yabTaThl TaKHX aHATH30B
HAHOCHTh Ha OJHY JAHATPaMMy HeJb3sl.

Bepositho, eme B menbmeii Mmepe moxmO CYHTATb, YTO HA OCHO-
BaHHH H3y4eHHT COBPEMEHHBIX OCAJKOB MOKHO BLIICHHTb, KaKHe
SHAYCHHST KOS(QQHIHEHTOB CMelleHHS JOMKHE GHITb y pa3HLIX Tre-
HETHYECKHX THNOB JpeBHHX TecYaHblX mopod. Beb K03 puinent
CMCIIEHH, NpeCTaBasiomuil coboil yBeauuennyio 5 100 pas pas-
HOCThL MEJHaHHBIX DAa3MePOB MeXK1y JErKHMH H THXKEILIMH MUHC-
panamMn B ofHOM o6pasie, B APEBHHX OTJIOKCHHAX, KAK IpaBHIIo,
JAoJukeH OBITH GoJsiblile, YeM B COBPEMEHHBIX, TAK KAK B COBpeMeH-
HBIX MeCKaX OObYHO OGHJIBHBE TaKHE OTHOCHTEIbHO KpPYIHLIE Tsl-
KEJIble MUHEpaJbl, KakK IHPOKCeHbl, aM(uGOaL, snugor. B ApeB-
HHX ZK€ TIOPOAAX 5TH MHHEPANHl OTCYTCTBYIOT HJIH HPEACTABJACHHI
B HE3HAUHTENbHOM KoauyectBe. Tak uTO BHISIBJACHHBIE IJI5 coBpe-
MEHHbIX TCHETHUECKHX DasHOCTEH 0CafKoB KOI(GMUIHEHTH cMelle-
HHs HE MOTYT ObITb TOXJECTBEHHbl KO3(uLHeHTaM COOTBETCTBYIO-
HHX TIO TeHe3nCy APEBHUX OTIONKeHuH. MOXKHO JHIML npexnogaraTs
CXOLHYI0O HAaNpaBIEHHOCTb HX H3MEHEHHS B TeX W JPYIHX o6paso-
BAHUSX NIPH NIEPEXO/Ie OT OJHHX FeHETHYECKHX THIOB K ADYTHM.

Mer ne ciyvaiino Basian TIPHMEPHl METOA0B BBLIABIEHHS YCJIOBHI
00pasoBaunsi 06JOMOYHBIX nopox. Illupoko npusnano MueHue, yTo
0CO0eHHO BaKeH I/ HCIOJb30BAHHS NPHHIATIA aKTya/jHu3Ma aHa-
JIN3 3aKOHOMEDPHOCTeH HAKOMJIeHHS COBPeMEHHBIX 06JOMOYHBIX OT-
JOXKeHHH, U060 TOJNbKO AT HHX MOXKHO CYHTATh, YTO (DH3IHYECKHE
34KOHOMEDPHOCTH, YNPABAAIOUIHE HX OCAXKICHHEM, NPAKTHYECKH He
HIMEHAJHCh, B TO BPeMsl KaK HaKOIJEHHE COBPEMEHHBLIX XEMOIeH-
HBIX H GHOTEHHBIX OCA/IKOB HPOHCXOAHT Y2Ke B HECKOJIbKO HHBIX
YCJIOBHAX NO CPABHEHHIO C MPOILIBIM.

ITockoabky npomeccs guareHesa oKasHBAIOT Goabioe Bosjeii-
CTBHE Ha (OpPMHDOBaHHE OCOGEHHOCTEH COCTABA IMIMHHCTHIX MIHE-
PaJIoB, MPHXOIHTCS CYHTATB, YTO BHIBOAL O CBSI3H HX COCTABA B CO-
BPEMEHHBIX OCajKaXx ¢ (H3HKO-reorpapHyeckuMu VCAOBHAMH Ha
BOMOCOOPHBIX TVIOWIAMAX HIH COCTABOM BRIHOCHMOTO € CYIIH Ma-
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TepHana He MOIyT GbITh MeXaHHYECKH NePeHeCeHbl Ha JpeBHHE 00b-
ekrbl. CXo/iHble ¢ COBPEMEHHBIMH acCOLHAIlHH TVIHHHCTBIX MHHEpa-
JOB B JPEBHHX II0OPOJAX MOTYT OTBedYarb CYILIECTBEHHO HHBIM
(u3HKO-reorpapuUeCKHM YCJIOBHSM BO BpEMs OCAJKOHAKOIICHHS.
Hao6opor, oT/IHYHEIE aCCOIHAIHH MOTYT OTMe4aThesl B MOpPOAAX, 06-
pa3oBaBIIMXCH M3 OCAaJKOB, HAKAIMIMBABUIHXCS B O0OCTAaHOBKaX,
6M3KHX K coBpeMenHbIM. [ToaToMy cyauth 06 ycaoBusx oGpasoBa-
HHS FJAHHHCTHIX MHHEPAJoB JPeBHHX TOJIL H TEM CaMbIM JAenaThb
BLIBOAbl O TMajeoreorpaduueckoii o6cTaHoBKe (HOPMHPOBAHHSA STHX
TOJI HEOOXOAHMO HAa OCHOBAHHH BbisIBJICHHS 3aKOHOMEPHOCTEH H3-
MeHeHHs COCTaBa MHHEPAa/JOB BO BpeMeHH H IPOCTPAHCTBE, BLIfICHE-
HHUS OGLIHOCTH HJIM PA3JHUHSl MeXKAy HX COCTABOM H COCTABOM BHI-
HOCHBLIErocsl BO BpeMs 0CajKOHAKOIJIeHHs M3 obnacTeil cHoca me-
JIUTOBOrO MaTepHasna.

Hapgo uMeTh B BHAY, YTO €CJIH TJIHHHCTHIE MHHEDAaJhl COBPeMEH-
HEIX OCAJIKOB HECyT B OCHOBHOM HH(OPMAIHIO O TJIHHHCTOH COCTaB-
NAIOEH NPHIeKAIHX BOJ0cO0OpPOB, TO IVIHHHCTEIC MHHEPaJIBl ApEB-
HHX TOPOJL— 06 YcaoBHAX (opMEpOBaHUA 3THX HOpoA. llosTomy
npueMbl majeoreorpad)Hyeckoil HHTEPNpeTalHH COCTaBa TIHHHCTHIX
MHHEpaJIOB He MOTYT ObITh CXOAHLIMH C MTPHEMaMH BBISICHEHHS TeHe-
3Hca IVIMHACTBEIX MHHEPAJIOB COBPeMEHHBIX OCaJKOB.

B 3TOM OTHOLIEHHH NPEIACTABJSET HHTEpec c/eAylollas 3aKOHO-
MEpHOCTb, BbIsiBJIEHHAass Hamu [25] mpu H3yyeHHH MEJIOBBIX H IOp-
ckux otaoxkenuid Pepranckoil BiaJHHBL

1) B pasHbIX yuacTKax €JMHOro BojloeMa INpH JuareHese mpo-
HCX0AHA0 o6pasoBaHHe PasHLIX INIMHHCTBIX MHHEPAJIOB;

9) rAHHHCTHIE MHHEepaJbl, o0pasoBaBllHecss B KOpaX BbIBETPH-
panusi, B o6llefi Macce TVIMHHCTBIX MHHEDAJIOB OCAJ0YHBIX TOPOL
HMeloT BTOPOCTeNeHHOe 3HayeHHe;

3) 0COOEHHOCTH MHHEPAJbHOTO M XHMHUECKOro COCTaBa mejH-
TOBOTO MAaTepHald OTJOXKEHHH CBA3aHHl B OCHOBHOM C OOCTaHOB-
KaMH 0CaJKOHAKOIJIEHHs, a He € XapaKTepoM BBIHOCHBILErocs H3
KOp BHIBETpHBaHHs Teppurennoro marepuana. ITocaennee ocoGeHHO
YeTKO MPOSBHJIOCH B TOM, UTO B H3yd4eHHbIX OGBEKTaX OTMeHuaercs
oborainieHne MOeJTHTOBOrO MaTepHasja HEeKOTOPBIMH H3 TeX 3JeMEH-
TOB, COJlep¥XKaHHe KOTOPBIX MO NPOGHII0 KOP BRIBETPHBAHHS YMEHb-
maJjiock, H, HaoGopor, obeqHeHHe TeMH, KOTOpLIe B Kopax Hakar-
auBanuch. Tak, B IOPCKMi MepHoA (B 0OCTaHOBKe TYMHJHOrO KJH-
MaTa) OpH BhHIBETPHBAaHHH (OPMHPOBABIIHHCST Ha BoJioc6opax
Martepuai pesko oboramascs XKeje3oM, CylleCTBeHHO MapraHueMm H
HeaHauHuTeJbHO anioMuHHeM. [TennToBHI Keé MaTepHas PCKHX IO-
poJi, Hao0opoT, pesko oboralleH aNIOMHHHEM H oOeHEH KeJesoM
M MapramueMm. B MeaoBoil mepuoa (B apHIHOM KJHMAare) OCTaToy-
HBIH MaTepHas Obll OTHOCHTeNbHO OOelHeH KejesoM, a B IeJH-
TOBOM MaTepHaje MEJOBBIX Mopoji Habmiojaercd BO3pacTaHHe ero
coaepxKaHus.

Tosopst 06 OrpaHHYCHHOCTH NPHMEHEHHS TPHHIUNA aKTyaJHsMa
B maJjeoreorpaduu, HeMb3d He HAMOMHHTL C/AEAylOIlec. Henonnsso-
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Purc. 1. IllupoTusie rpagnents TEMIEPATYD LJI COBPEMEHHOTrO, JIEJHHKOBOIO, Me-
JELHHKOBOTO H HeJeJHHKOBOTO NMEPHOLOB, ONpPEdeneHHLIe | PACCUHTAHNBIC 110 Cpejl-
HHM TEMIepaTypaMm BO3Jyxa Ha ypoBHe Mops (no P. B. DsitpGpumxky [1970 r.])

BAHUC NMPHHUHANA aKTyalH3Ma HEBOJBbHO NMPEANONAraeT, 4yTo coBpe-
MCHHAA 3M0Xa reOIOTHYECKH «HOPMaJbHASA», T. €. YTO OHA THOHYHA
A GoJbIIel YaCTH TeONOrHYeCKOH Heropuu 3eman. OgHako 310
He Tak. B macrosumiee mpems, kak noxuepkusan P. B. ®efipbpumx
[159], 3emas nepexusaer MEKJICHHKOBYIO CTaJHIO YeTBEPTHYHOTO
nepuona B ¢ase yGhIBAHMA <«JIeIHHKOBOI» 9MOXH, KOTOpas BechMa
PEAKO nposiBasnack B npoutom. Ilostomy Ha mporsikenun nocJe-
HETO MHIUTHOHA JIeT KJIMMAT XapaKTepH3Yercs KAK HCKIIOUHTENh-
Hbl 1 HETHNHUHBIA 1O CPaBHeHMIO c KJIHMAaTaMH, NpealIecTBOBaB-
WuMH  eMy. HacKkoabKo CyIecTBeHHO OTAHYHE oT COBpPeMEeHHBIX
ObUIH YCJIOBHS OCaAKOHAKOILICHHS B NPOLIIIOM, MOXKHO HPOHJLIIO-
CTPHPOGBATL TaKuM npumepom. CorJacHo HaHHBIM H3YYeHHS TaJjeo-
TEMIEPATYD H3OTOMHBIM METOAOM TeMmepaTypa B iy GOKOBOJIHBLIX
JaCTAX OKeaHa B IaJIEOTEHOBBIH NepHoJ OblIa MO MEHbIed Mepe
8°C. Ceiiuac xe nourn MOBCIOAY B TAKHX YCJIOBHSX OHAa OKOJIO
1—2°C. CymecrByior oueHku, uyto Bo BpEMf Te0JIOTHUECKH «HOP-
MAIbHOr0» TaJeoKIuMara B CPeAHHX WIHPOTAX TeMMeparypa BOAHL
B OKeaHe H BO3JyXa Oblia Boime Ha 10, B 3KBATOPHAJNLHOH 30HE —
Ha 3—5, a B MoJAPHHIX 06aacTsix — ma 20° C, ueM B Hawe Bpems
[159] (puc. 1).

Caoxnoers maneoreorpaguuecknx PEKOHCTPYKUHH 006yCa0BIeHA
HE TOJbKO OrpaHHYEHHOH BO3MOMKHOCTBIO HCIOJAb30BAHUS IpPHH-
LKA aKTyanH3Ma, HO M TeM, YTO YacTo pasHble reoJOrHYecKHe
NIPOUECCEl MOTYT MPHBOAHTL K ONHHAKOBOMY pPe3y.bTaTy. ITostomy
HEPEAKO DO MMEIOLIMMCS TeOJIOrHYCCKHM JOKYMEHTAM Heab3s Cle-
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aTh OAHO3HAUHONO BBIBOAA O IPHUHHAX, 00YCJOBHBIIMX HMX 0o0pa-
sopanme. Hampumep, KBapiuesble MECKH MOFyT BO3HHKHYTh B pe-
3yabTaTe: a) PasMbiBa H OTJOMKEHHs IVIyOOKO Pas/OKEHHOro B KO-
pax BbiBETPHBaHHs MaTepuana; 0) OYEHD NJIHTENLHOrO MexaHuue-
CKOT0 TepeoTJIoNeHHsT NMepBHuHO GoJjee PasHOPOAHOrO MECYaHoro
MaTepHana; B) «JIOBHIBETPUBAHHf» IMeCYaHOro Marepuajna B 30MHe
ocajkoHakomnennss (B oOcraHoBke Ooraroii opraHHYeckHM Belle-
CTBOM CHJABHOKHCIOH cpeisl); T) mepeoroxenus Oojee APEBHAX
KBAPIEBLIX NMeCKOB i mnecyaHnkoB. C yyeroM H3JOKEHHOro JocTa-
ToyHO 06O0CHOBAaHHBIE maJjeoreorpauyeckne PEKOHCTPYKIHH BO3-
MOXKHLI TOJBKO HA OCHOBAHHH KOMIIEKCHOrO NMOJX0Aa K H3YUEHHIO
reojiorHyeckux o06bekToB. Mertojojoruyeckass HeoOXOJHMOCTL Ta-
KOro MojxoAa CJeAyer H3 Toro, 4r0 HHYTO B MPHPOJE HE CyMllecT-
ByeT BHe c(epbl ACHCTBHSI OCHOBHOIO H3 3aKOHOB JIHAJICKTHYECKOTO
MaTepHaJu3Ma — 3aKoHa Bceobuleil CBSA3H SBJEHHIL.

[laseoreorpadusi NpH3BaHa BBIABAATL /ISl TOTO MM HHOrO OT-
peska reoJOrHYecKoro BPeMeHH H3MEeHeHH: ¢usuKo-reorpaguye-
CKHX ycaoBuii B mpocTpanctse. [Tosromy najeoreorpaduyeckue He-
CJIe/IOBAHHSA BCErJa MPOBOASTCS B Ipefenax OnpeAe/eHHo MJIo-
wany. Bes aToro He MoxKeT ObITL majeoreorpadui. B CBA3H € STHM
HOHSITHE KOMIJIEKCHOCTH HCCJeJ0BaHHil B majeoreorpaguu HMeer
GoJiee IIHPOKHH CMBIC, UeM, CKaxeM, B JHTOJOTHH HJIH MHHEPAJI0-
run. KOMIJIEKCHOCTb B JaHHOM cJy4yae o3Hadyaer He TOJBKO pasHO-
cToponHee, Hanboaee MOJHOE H3yYeHHE KaKOW-TO MOPOJEI, couera-
HHA [OPOJ HJIH MHHEpajoB, HO H H3yueHHE BCell COBOKYNHOCTH
06DbEKTOB B TpeJielaXx KaKoro-To CTpaTHrpaguueckoro HHTepBaja
u onpeaenenuoil muomann. Ecau nuomanp HCCIEL0BAHHA HEAOCTA:
TOYHO BeJHKAa, TO HET H KOMIJIEKCHOI'O MOAX0Aa.

MpeanbHBIM CJyYaeM sBJsSeTCS NpPOBeJeHHE naJsieoreorpaduue-
CKHX HCCAeNOBAHMi B Mpejenax Lesofi eCTeCTBEHHOI CeJiNMeHTalH-
oHHON o6acTH, T. €. HAa TEPPHTOPHH, BKJIIOUAKIIEH KaK APEBHIOI
30Hy OCaAKOHAKOTJICHHUs, TAK H NpHIeKallne K Heil BopocOoOpHBIE
POCTPAHCTBA, MOCTaBJsIBIINE B Hee ocanourbii marepuan. K co-
JAMCHHIO, 5TO peiko Bo3MoxHO. [losromy Ha TakKuX obbeKTax
1eseco06pasHo MPOBOMHTDL CHElHAbHbIe METOJHUYECKHE IaJIeorco-
rpadpuueckue paboTbl, HANPaBJeHHbIe HA BLIACHEHHE BO3MOZKHOCTH
MCIIOMbL30BAHNA TeX HIH HHBIX ocoOeHHOCTEeH ocafouHbiX TOPOiL H
B IepByl0 OuepejAb 3aKOHOMEpHOCTeH H3MEHeHHd STHX ocobeHHO-
cTell BO BpeMeHH H IPOCTPAHCTBE AJs nmajgeoreorpaHueckux pe-
KOHCTPYKILHI.

[lanecoreorpaduyeckne HCCAEAOBaHHS, KaK H BBIACHEHHE 34KO-
yoMepHocTell JHTOreHe3a, MOMKHO CPaBHHTh C DELICHHEM ypasHe-
HHii co MHOCHMM HeusBecTHLIMH. OHH TakkKe TPeOYIOT COKpaLlCHHS
KONHUECTEA HEH3BECTHHIX, NMPEJICTaBAAIoMUX co6oi uallle BCCro He-
NOCPe/ICTBENHO He3aBHCHMEBIE JPYr OT Apyra TPHUHHE BO3JIEeHCT-
BylOllHEe Ha OCajgo4Hoe nopofooOpasosanue. Ilpu H3ydeHHH OTJIO-
JEHNH 1eNoii ecTecTBeHHOH CeIHMEHTaUHOHHOH 06J1aCTH  HECOM-
YHeHHO Jerdue, yeM NPH H3yUeHHH KaKOH-TO ee 4acTH, BHIACHUTH, KOTAd
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M Kakoil (axkTop MOr BJHATh Ha M3MEHEHHsI 0CaZKOHAKOIJIEHHS,
4TO H IO3BOJIAET YMEHBIUIHTb YHCI0 HEH3BECTHRIX.

B cBfA3H ¢ orpaHHYeHHONH BO3MOMKHOCTBIO HCHOJB30BAHHS aKTya-
JUCTHYECKOro MEeTOAa TpH mnajeoreorpaduuecKux PeKOHCTPYKIHAX
ocofoe 3nauenHe nprnobperaer NPHMEHEHHe METOAA aHAJOTHH MAJIs
reoJOrHyeckHx oObeKTOB, BO3HHKIIHX MNPHUMEPHO B OZHO H TO Ke
HJIH TEOJIOTHYECKH OJH3KOe BpEMA, T. €. 10 THIY <0 IPOLLIOMY
o npouwiomM». On ucnonbsyerca Kak NPH HaJHYHH CXOACTBA y OI-
pene/qeHHBIX OOBEKTOB, H3YYEHHBIX C PAa3HOH CTENeHbI0 MAeTaJbHO-
CTH, TaK H NPH pPa3MHYMsAX Mexay HuUMH. EcrecTBeHHO, ecau s
OAHOro 00beKTa Ha OCHOBE JeTaJbHHIX H Pa3HOCTOPOHHHX HCCJeN0-
BaHHil J0CTATOYHO ONpeAeJeHHO BBISICHEHB (H3HKO-reorpaduue-
CKHE YCJOBHS €ro (opMHPOBAHHS, TO aHAJOTHYHBIE YCAOBHS MO-
TYT NpeinojgaraTtbCss W IJs CXOAHOro 00BeKTa, XOTSI MAJsl HEro,
MOzKeT GbiTh, H HELOCTATOYHO JAAaHHBIX JUVISI HEIOCPEACTBEHHOrO CYykK-
Jienns 00 ycaoBHsAX ero o6pasoBaHHA. TakhHe cXoAHble OOLEKTHI
B JlaJibHEHLIEM MOTYT PacCMATPUBATLCS YK€ KaK HHAHKATOPLI OI-
penesienHbIX (hU3HKO-reorpaHYeCKHX YCJIOBHH B Npejenax KaKoro-
TO BO3PACTHOrO HHTEPBAJA M PerHoHa.

Hanpumep, uacto ocTaTku JAPEeBHHX KOP BLIBETPHBAHMS HCIIOJb-
3YIOTCA JIJISl BhIACHEHHS KAHMATHYECKHX YCJIOBHH B MpoOuLIoM. ITO
BbIAACHCHHE OCHOBLIBA€TCA Ha CpaBHEHHH OCOOGHHOCTEH ApPeBHHX
KOp BbIBETPHBAHHSI C BBISIBJECHHBIMH AJISl COBPeMEHHbIX, 006pa3oBas-
IINXCSl B ONPENENIEHHBIX KIHMATHUECKHX YCIoBHSX. Jlamee mpHHH-
MaeTcd, YTO CXO/Hble JDEBHHEe W COBPeMeHHble KOPLI BHIBETPHBA-
HUsL (OPMHPOBANHCh B TOXKAEGCTBEHHBIX KJAHMATHUECKHX o6CTa-
HOBKaXx.

Oznako Takoii moaxon He Gesynpeuex. BeseacTBHe 3BOJIOLHH
NPHPOJHEIX VCJIOBHH B MPOLIIOM KOPBI BHIBETPHBAHHS, aHAJOrHY-
Hble COBDEMEHHBIM, MOINIH ()OPMHPOBATBCS M B CYLLECTBEHHO HHBIX
KJIHMAaTHYECKHX W JApyrux obcraHoBKax. B 3Tofl cBA3H HamOMHHM
yrepxaerne B. II. ITerposa [113] o Tom, uTo eciim KOpbl BEHIBET-
PHBaHHS Pa3HOBO3PACTHBI, TO Jdaxe OJHHAKOBHE N0 nerporpadu-
YECKOMY COCTaBy HOPOABLI AaiOT pasHble NPOAYKTH BHIBETDHBAHHS.

[IpaBunbuee ucnosb3oBath HHONH MeToA. CHauana BbIAEMHTD
B IIpeJies1aX KaKoro-To PerHoHa pasHOBH/HOCTH IPEBHHX KOP BhIBET-
PHBaHHS ONPENEJCHHOr0 BO3pacTd. 3aTeM Ha OCHOBAHHH KOMILJIEKC-
HOrO JTHTOJIOrO-IaJeoreorpadguueckoro H3y4eHHsl 0/JHOBO3PACTHBIX
C HHMH OTJIOJKEHHI] NPOBECTH PeKOHCTPYKIHIO KJIHMATHUYCCKOH 06-
CTaHOBKH HX (hopmuposanus. ITocie 3T0ro yixe Haxoxk/AeHHe B CMEK-
HBIX pailoHaX aHaJOrHYHBIX OZHOBO3PACTHBIX MJH OJH3KHX MO BO3-
PacTy Kop BbIBETPHBAHHSI MOMKET PacCMaTPHBATBCS KAK HHAHKATOP
ONpEJAENeHHBIX KJIHMATHYECKHX YCJOBHIl, CYIICCTBOBABIIHX B 00-
JacTax ux GopMmuposanus. Takue 3akmiouenus 6yayT ocobGeHHo Ha-
A€HHBIMH, €CJIH Ha TeX Ke KOMIUIeKCax NMopoJd B 3TOM 3Ke pernoHe
B OJIH3KYIO FeoJIOrHYEeCKyI0 310Xy, B 06CTaHOBKE HHOTO KJIHMAaTa
opMHpPOBANHCh CYNIECTBEHHO OTJIHYHBIE KOPHl BLIBETPHBAHHs. Ta-
KOif npHeM, B 4acTHOCTH, GBI IPHMEHEH HaMH paHee MPH H3YYeHHH
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Mezo3ofickux orioxennii ®epranckoil snagnnst [25]. CxoansM 06-
pasoM MOryT GLITb HAMEUCHBl I HHble HHAHKATOPI naneoreorpadu-
yecKHX 00CTAHOBOK [aJEKOT0 IPOULIOTO.

B ofmem, HaM NPeACTABJSETCH, UTO 1IPH Tajeoreorpauyeckux
HecsIeoBAlHAX He TaK Ba)KHO CTapaTbhCcsl HalTH B JAPEBHHX OTJO-
JKEHHSIX BO3MOKHDBIE AHAJOTH COBPEMEHHBIX OCAJKOB C TeM, 4TOObI
3aTeM MPOBOAHTH PEKOHCTPYKIMH Ha OCHOBE MPHHIHIA AKTYyaausMa,
KaK BayKHO BhHIpa0aThIBATL METO/bI M MPHEMBI, NTO3BOMANIILIHE HENO-
CPEJCTBEHHO MO OCOOEHHOCTSIM ITHX JAPEBHHUX OCAAOYHBIX o6Gpaso-
BaHHH CyAHTb O (pH3HKO-reorpaduueckux oOCTaHOBKAX HX thopmH-
poBanusa. Takofl myTb Gojiee CJOXKHDIH, HO OH @IHHCTBEHHO mHpa-
BuablbIH. CoBeplIeHCTBOBAHHE M Pa3paboTka TAaKHX METOLOB H
npHeMOB, BHEAPEHHE HX W HIHPOKOE HCMOJb30BAHHE — TAKOBbI OC-
HOBHBIE YCJIOBHS JUIS AaJbHEANIero passuTHs COBPEMEHHOH maneo-
reorpauu. CyllecTBeHHOe 3HAUEHHE IPH 3TOM MOXKET MMETb IpO-
BeeHHe CHemHadbHbiX SKCIepHMEHTATLHLIX HCC/Ie/l0BaHHi.

CNELLU®HKA TMAJEOIEOTPA®UYECKHX
PEKOHCTPYKLLHM, OBYCJIOBJIEHHASl HENOJIHOTOH
TEOJIOTMYECKOW JIETOMTHCH

EuncTBeHION MAaTepHaJbHOH OCHOBOH 1Js BBIABJICHHA Xapak-
Tepa JAPEBHHX JaHAWAadTOB M MCTOPHH HX PASBHTHA Kak B paiio-
HaX HaKOIJEeHHs ocaJKoB, TAK H B 00sacTsX CHOCA ABJAETCA H3Y-
YeHHE COXPAHHBIIHXCS JIOHBIHE H JIOCTYMHLIX JJIsi HCCAELOBAHHSA
0CaJOUHBIX TOPOA M COJAepIKallUXCs B HHX OPraHu4YecKnx ocrar-
koB. Ilo cyuiectBy, B majeoreorpaduu MOryT OBITD PEKOHCTPYH-
POBaHBI JIUIIbL T€ YEPTHl JAPEBHHX JaHAWATOB, KOTOPbIE B KaKofi-TO
Mepe CKa3ajuch Ha OCOOEHHOCTAX MOPOA HJIH OPraHHueCKHX OC-
TATKOB.

K coKameHHI0, reoJorauecKux 0OBeKTOB, MO KOTOPbLIM MOXKHO
POBOAHTH Majeoreorpaduueckie PeKOHCTPYKIHH, H3-3d HENOTHOTLI
re0JIOrHUECKO JIETOMICH HMeeTesl He TaK YK MHOro. 1o 00yc/ioB-
JMBAET OCHOBHEIE TPYAHOCTH Majeoreorpadpuuecknx HCCJAeA0BaNHH.

Teosornueckasl JIETOIHCh 3amneuaTieHa B TOPHBIX TOpoAax H
OpraHHueCKHX OCTaTKaX, 3akaodeHHpx B Hux. Onmako B m060#H
MOMEHT IeoJOTHYeCKOil MCTOPHH OCAJKOHAKOIJIeHHe OCYyIIeCTBJIA-
eTcst JIMIIb B OTJA@IbHBIX yuacTKax 3eMHOHl MOBEPXHOCTH, B JPYTHX
e 0OBUHO, HA0GOPOT, MPOHCXOMUT PaspyllleHne pahee o6pasoBaB-
HIEXCS TOPHBIX MOPOJ H OCAAKOB. ¥YKe 3T0 0OYC/IOBJIHBACT HENoJ-
Hoty Jeronncn. OHa ycyry6asercs TeM, 4TO B MOC/AEAYIOLIHE STAMLI
Fe0NOrHYCCKOl HCTOPHM HAaKOMUBIIHECS OCAAKH MK 00pasoBas-
HiHecsl M3 HHX MOPOJABI MOIJIH HEOAHOKPATHO MOABEPraThCs 4acTH4-
HOMY WJIH TOJHOMY YHHYTO:XKeHHIO. IIpH 3TOM YHHUTOMEHHE MOIVIO
BHI3LIBATLCA KAK NPOIlecCaMH 3PO3HH, TAK H BOBJIEYEHHEM OCaloH-
HBIX TOJII B GOJBIIOH TeoJOTHIeCKHH KpPyroBopoTr, B pesyJbrare
Yero OHH, NMONAB B 30HBE NMOBHILEHHbIX AaBJAEHHH W TeMneparyp,
MpeBpallaJuch B MeTaMop(uyeckue MOPOAL HJH, MOABEPTHYBIIHCH
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NepenyiaBiIeHuio B Helpax 3eMJH, CAVKHIH MartepHajoM aas ob-
pasoBaHHda MarMaTHUYECKHX MOPOJ. I/I, HaKOHeIl, HEeMmoJIHOTa IeoJio-
THYEeCKOH JIeTONHCH CBfA3aHa H ¢ TeéM, 4YTO OC4JKOHAKOIJIeHHe, KaK
NpaBuJIio, SIBJSIETCS NPOLECCOM TNPEPHBIBHCTBIM M IIPEACTaBJAAET CO-
6ol YepeJoBaHne HAKOIJIEHHS OCAaIAKOB C OTCYTCTBHEM €ro H maxe
¢ YaCcTHYHBLIM YHHUYTOMKEHHeM panee oOpasoBaBiiuxcs. IIpu 3Tom
3a4acTylo BpeMs, B TEUCHHE KOTOPOro ocajJKH B 30HE OCaJKOHAKOII-
JeHus He O0TJararmTcs, HecpaBHeHHO 60Jlb1ﬂe, yeM MOMEHTBhI HX
Hakomuenus. Takoii mpomecc YacTo HPOHCXOAHT HAa COBPEeMEeHHbIX
OKCaHHYECKHX H HEKOTOPLIX MOPCKHX IIfZKax, KOTOpbIe BO BpeMsI
CHJBHBIX IITOPMOB HHOrIJla MNOJHOCTLIO YHH‘{TOPKHIOTCH, 4 B THXYIO
Inoroay BHOBL HapacTarrT. HEPHOIJ.H‘{ECKOE YHHUTOXKEeHHe 4yaCTH ocal-
KOB SIPKO IPOABJACTCHA TakKKe IPH HAKOIJEHAH COJSHBIX TOJIIL,
B moMmeHTBH anoManbHo HHTEHCHBHOrO MNOCTYINVIEHHSA B MeCTa coJie-
HAKOIIJIEHHS OTHOCHTEJILHO CJ’IHﬁOMHHepaJlHBOBaHHbIX BOI 3HavYH-
TeJibHAasl YacTh paHee o0pa3oBaBLIMXCHA coJell pacTBopsiercd. ITH
NPOIECCE MOTYT NOBTOPATHCHA HEOJAHOKPATHO.

qepenosanmo 3TANOB HAKOIJEHHHA 0CaJAKOB C 3TalnmaMH OTCYTCT-
BHSI €ro HJH 4YacCTHYHOro YHHUYTOZKEHHA O0CaaKoB 00s13aH0 06p330-
BaHHE MHOIHX KOCTEHOCHBIX H KEeJBaKOBBLIX TOPH30OHTOB, I1J14CTOB
C KOHIEHTPHPOBAHHBLIMH OpraHHYeCKHMH OCTaTKaMH H 3anevyaran-
HBIX {CJIO}KEHH]J!X OCaJl0YHBIM MaTepHaJ0oM, OTCYTCTBYIOIIUM BO BMe-
LWIAI0IIHX MOPOAax) HEeNTYHHUYECKHX JaeK.

[Tomumo YKa3aHHOro Hajgo UMETb B BHJY, UTO HE€ BCE T€0JIOTH-
HeCcKHe Oﬁ'bEKTbI, Aaz{e BolIeJUIHE B TIeoJIOHYECKYIO JIeTONHCh, MO-
ENT ObITD AOCTYIIHBI 1Jid H3YyUYEeHHS B HaCTOslIlee Bpems. Mtuorue
OCaJOYHbIE TOJIIH JeXaT Ha 3HAYHTEeJLHOH I‘J'IyﬁHHe noa ToJIIaMHu
nopoa Gosee Mos0/ioro Bodpacta. HacTe H3 HHX NOCTENEHHO BCKPHI-
Baercsi OYPOBLIMH CKBa*KHHAMH H TOPHBIMH BEHIPa0OTKAMH NPH pas-
BelKe H A00blue MOJe3HBIX HCKONAEMBIX H CTAHOBHTCS B KaKOH-TO
Mepe ﬂOCTyHHOﬁ IJIs1 H3YYeHHs, HO MHOTHE TOJIIH ellle oYeHb H0J-
Toe Bpems Gy,H.YT HexocAraeMBbl JIJIS YeJIOBEKa.

Ouenn CYIIECTBEHHO H TO, YTO CYJIHTb 00 3BOJIOIHH opraHuye-
CKOr0O MHpPa H BBISICHATL YCJIOBHS 06pa3OBaHHH APEBHHX OCaJKOB
TNO3BOJIAOT TIJ1aBHBIM oﬁpaaoM NaJICOHTOJIOrHYeCKHEe JaHHbie — 0C-
TATKH ZKHBOTHBIX H pﬂCTEIIHI‘:I, COXpaHHuBIIHECSd B OCaA0OYHBIX,
2 B PeJIKHX caydyadaxXx H B MeramopduueckHx mopogax. Takue oc-
TATKH J14aJIeKO He MOJHOCTBIO OTpaKaloT H CHCTEMATHUYECKHH cocTas,
H PaCnpOCTPaHeHHOCTh APEBHHX OPraHH3MOB, T. €. 001agaoT Ccyile-
CTBEHHON HemosnHOTOH 3axoponenus. OGYCIOBIMBAIOT €€ KaK OTMe-
YEHHAas Bhillle HEOOJHOTa IeoJOTHYeCKOH JICTOMHCH, TAaK H ocobeH-
HOCTH 3aXOpOHeHHSI M COXpPaHeHHS JOHBIHE CaAMHX opranuuec
TATKOB. ulst $ipg

[Tpexsne Bcero Hago uMerb B BHAY, YTO B 0Cal04 noepoxax b
COXPAaHSIOTCA OCTATKH JHIIb HHYTOXKHOH YacTH paHee j‘BT‘QOBaB"\"’l
LWHX NPeJCTaBUTENeH KHBOTHOrO H PACTHTENLHOTO M ga;’ :

l‘H

i

Kaypa-

BHJIO, OCTATKH JKHMBOTHOIO MHpa INpeacTaBlieHbl B {THL y@qj&
Mepe COXPAHMBIIMMHCA TBEPALIMH CKEJCTHLIMH Oﬁp’fli@ﬂﬂﬁfvyﬂa :
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yauie BCero PAKOBHHAMH WM KOCTAMH. 3HAUHMTEILHO pexKe BCTpe-
YaloTCsl OTIEYATKH OPTaHH3MOB, B TOM UYHCJE H He MMEBIIHX CKe-
jgera. O pa3BHTHH e PACTHTEJbHOr0 MHpPa NPHXOAHTCA CYIHTH
NpeHMyILeCTBeHHO M0 OTIIE€YATKaM BereTaTHBHBIX 4acTell pacrenuil
HJH 10 OCTATKAM CIIOP H NbLIbIBL. Y HEKOTOPBIX pAaCTeHHH, Hanpu-
Mep Yy OJHOKJIETOYHBIX IHATOMOBLIX, COXPAHSIOTCS B HCKOMaeMOM
COCTOSIHHH CKeJieTHble 06pa3oBaHuA.

M3bupaTenbHOCTh 3aXOPOHEHHA OCTATKOB JIDEBHHUX OPraHH3MOB
NPHBOAHT K TOMY, YTO HaGJiofaeTcs Pe3Kkoe pasiHdyue Mex1y cy-
IIECTBOBABINAMHE paHee OHOIEHO3aMH M TOCMEPTHLIM CKOIJIEHHEM
HX OCT4TKOB, T. €. TaHaToleHo3amH *. Kpome TOro, HeoOXoAUMO OT-
METHThb, YTO B OCAJ0YHBIX MOPOAAX OCTATKH KMBOTHBIX H PacTeHHH,
KaK TPAaBHJIO, HAXOAATCA He B NPHXKH3HEHHOM MOJIOMKEHHH, a B Ie-
PEOTNOKEHHOM, T. €. 3aXOPOHHIHCH He Ha MecTe HX obutanus. [To-
3TOMY HHOT/la COBMECTHO BCTPEUAlOTCH OCTATKH NPEACTaBHTEJ]EH Op-
ranHyeckoro MHpa, o6GHTABIINX B PAa3HLIX MecTax, a M3pelKa laxKe
KHBIIMX B PasHoe Bpems.

TpyAHOCTh BOCCTAHOBJIEHHS ADEBHUX PACTHTENbHBIX H MKHBOTHBIX
cooOlIeCTE BO3pACTAeT NPH Iepexojle oT TMO3AHHX 3TaloB pPasBH-
THS OPraHUYecKOro MHPAa K PaHHMM. DTO CBA3aHO KaK C yBeJuue-
HHEM HeMOJHOTH TeOJOrHYECKOH JIeTOMHCH ¢ mepexofioM K OGosee
JIPCBHHM OTJIOKEHHSM, TaK M C TeM, YTO Ha paHHHMX 3Tamax pas-
BHTHS CYIECTBOBAJH OpPraHu3Mbl Ge3 TBepJoro ckejerHoro obpa-
30BAHHS, MOTYLIETO COXpaHHTbes B ormaoxkeHusx. C mepexoioMm Ko
Bce GoJee paHHHM 3TanaM pasBuTHsa Ouocdepbl Bce TpyaHee Mo
oCcTaTKaM OpraHuuyeckoro MHpa cyAHTh 00 YeJI0BHAX, B KOTOPBIX
ob6uTanu OpraHu3Mbl, a ClIefoBaTesqbHo, H 06 obcTaHOBKax HakKom-
JIeHHsI JPEBHHX 0CaikoB. DTO BBI3BAHO TeM, 4TO 06 YCJIOBHAX 06H-
TaHHs JPEBHHX OPralu3MOB M pacTeHHil B OOIIEeM NPHXOLHTCS CY-
JIATHL TO YCJIOBHSIM, B KOTOPEHIX OOHTAlOT COBPEMeEHHBIE MPeACTaBH-
TeNN OPraHUYeckoro MHpa, CXOAHBE MO0 MOPdOJIOrHyecKHM ocobeH-
HoctaM ¢ japeBHuMH. OfHaKO He Bcerjla MOMKHO NPOBECTH TaKyl»
napamiens. MHorue coBpeMeHHBIE NPEJCTABHTENH YKHBOTHBIX KH-
BYT B YCJOBHSIX, PE3KO OTJIHYHBIX OT TeX, B KOTOPLIX OOHTAJH
Gauskne um Gonee apeBHue dopmel. Hampumep, coBpeMeHHBIH HH-
JAUHCKHI CJOH KHBET B TPONHUECKOM KJIMMare, a MaMOHT obHTal
B CYPOBLIX ycaoBuAX cesepa. CoBpeMeHHLIE XKHBOTHBIE MOPCKHE JIH-
JIHY JKHBYT vyacTo Ha GosbIIHX riy6HHAX, B TO BpeMs Kak APCBHHE
MX NpeJCTABHTENH OOHTANH B YCJAOBHAX HeGONbUIHX TayGuil.

Takum o6pasoM, HMeeTcss MHOro OOBEeKTHBHBLIX IPHUHI, 3aTPYA-
HSIOIINX BLIACHEHHE Xapakrepa JaHAWAa(TOB NPOUIOTO H 3BOJIO-
unn 6uochepnt 3emau, ocobeHHo nanbosee paHHUX ee 3TANOB, NPH-
yeM TraaBHOH M3 HHX. HECOMHEHHO SIBJISIETCSl HEIOJHOTa Teojornye-
CKOIl JIeTONHCH.

* TaHAaTOILEHO3 (TaHATOC — CMepTh, NeHOC — OBLIHH) — COBOKYIHOCTL 3aX0po-
HEHHBIX OCTATKOB MEPTBHIX OPraHHu3MOB, Kak JKHBIIHX HA MecTe HX HaXOXKIeHHH,
TaK W NPHAECEHHLIX (HHOTJA H3/la/leKa) TEUEeHHAMH, BETPOM H T. .
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Bosbias nayunas m nmpakTH4ecKas 3HAYHMOCTb BLISICHEHHS 3a-
KoHOMepHOCTel (OPMHPOBAHHS IeOJIOTHYECKOH JIETONHCH 06YycJIo-
BH/ld BO3HMKHOBEHHE CIIELHAILHOH OTPACIH 3HAHHI — TahOHOMHH.
OcHoBuble nosoxeHHs ee Oblin paspaboraunst M. A. Edpemossim
[42], onpenenuBmwuM TaQOHOMHIO KaK HOBOE HampasJieHWe B maJge-
OHTOJIOTHH M HCTOPHYECKOI reoJIOrHH, mpeacraBisiouiee coboil yuye-
HHE O 3aXOPOHEHHH H 00pa3sOBaHHH MECTOHAXOMKAECHHH KUBOTHBIX
H DPACTEHHH, WJIH O 3aKOHOMEPHOCTSIX (OPMHPOBAHHA TeOJOrHYE-
ckoit nerormucu. Onnospemenno M. A. Edpemos noaarasn, uro na-
panyenbHo ¢ radoHoMHeH J0MKHO Pa3BHBATLCH yYeHHEe 0 3aKOHO-
MEDHOCTAX COXPAHECHHSI B TIeOJIOTHUECKOH JIETOMHCH O0CafKOB. ITO
HayuyHOe HalpaBJeHHe OH NMPeJJoMKHJI Ha3LBATh JHTOJCHMOHOMHUEI.
EctecTBenno, uto nockoabky 00beKTaMH TahOHOMHH SIBASIOTCS OC-
TaTKH pPa3HooOpasHBIX OPraHH3MOB, KOTOPHIE 3aXOPOHSIIOTCS B OI-
PEACTCHHBIX OCaJKaX HJH BO3HHKIIMX H3 HHX NOPOAAX, MOCTOJbKY
COBMECTHO€ H3YyYeHHE IIPOIeccOB TA(MOHOMHH H JHTOJCHMOHOMHH
MOKET MO3BOJIHTb NPABHJILHO OLEHHTb HEe TOJBKO X0 (opMHPOBa-
HHA TEOJIOrHYeCKOH JICTONHCH, HO H 3aKOHOMEPHOCTH, OGYCJIOBJIH-
BajolrHe ee HenoJHoty [166], a Takke HHOTZA CyUIECTBEHHO YTOU-
HHTb YCJIOBHS ()OPMHUPOBAaHHS OCAKOB.

BaxHocTh HCnonb30BaHHA OCHOBHEIX MOMOMKEHHH TapOHOMHH
npy najneoreorpaHyeckuX PEKOHCTPYKIHAX Obl1a ToKaszaua elle
H. A. Edpemosnim. Tak, pesyabTatel TaGOHOMHUYECKOrO aHAAM3a
MHOTHX MeCTOHAXO0XK/I1eHH# no3BoHOYHEIX B LleHrpanbuoit Azun mos-
BOJIHJIH €My 3aK/I0YHTDb, YTO ITOT PErHOH B MENOBOM NepHOjE Mpe-
cTaBasaa coboit 3abosouennyio HI3SMeHHOCTb ¢ Gorateituieil ¢opof
H (ayHoii [42], a He JPeBHIOI IEHTPAILHOA3HATCKYIO MYCTHIHIO, KaK
ObLJIO MPHHSTO CUHTATb PaHBILE.

M3-3a HenosnoTsl reomoruYeckoil JETOmHCH TPH majeoreorpa-
(duyeckux wucc/elOBaHHAX MOTYT ObITh PEKOHCTPYHPOBAHBI JIHLIL
HanGonee obuine, YCTOHYHBO CYIIECTBOBABIUME KOMIOHEHTH JPeB-
HHX JaHAWadTOB, NPHYEM TOJMLKO T€ H3 HHX, KOTOPbLIC MPAMO HJIH
KOCBEHHO BJIHAIH Ha OCOOEHHOCTH JPEBHHX OCA[KOB HJAH HAaLjiH
OTpa’KeHue B COXPaHHBIIHXCsS OpraHHYecKHX ocrartkax. [lostomy
B naneoreorpacui BO3MOMKHB! JIHIIL OGIIHE TPe/ICTABACHHS O APeB-
HHX JmaHawagdrax. KpoMme Toro, nockoabKy PEeKOHCTPYKilMH BCer/a
NPOBOAATCA JUUISl KAKOro-TO HHTEPBaja TeQJIOTHYECKOro BpeMeild
(Haulenuero otpakeHHe B ONpeAeJeHHOM oOBbeMe 0CaZOYHOrO Ma-
TepHANA), OHH OTPAarKaloT JIHIIL OCPEIHCHHBIE YepThl APEBHHX (H-
3HKO-reorpaduueckux ycaosuit. Bee 370 06yc/oBAHBAeT pasanuHs
MEKIY PEKOHCTPYHPYEMBIMH JaHAmadTaMid H BBHASJSEMbIMH eo-
rpadamu B Hacrosiulee BpeMs. eorpad) MoxKer H3yuaTh COBpeMeH-
Hibie JaHAmMAaThl CKOJL YIOAHO JETaj]bHO, OJHAKO HE MOMKeT Hpo-
CHIeUTDb HX pasBuTHs. ['eosor e, HANPOTHB, XOTH H HE MOMKET H3-
34 HEeNOJHOTLI TEOJIOTHYECKOH JIETONMHCH BHISICHUThL JACTAJH H BCe
0COOEHHOCTH JPeBHHX JaHAWAadTOB, HO, MOCAEI0BATENbHO H3yUas
Pa3sHOBO3PACTHBIE OT/IOKEHHS, IOJydYaer NpejACTaB/leHHe O pa3BH-
THH JiauawadTosB.
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Teonoruyeckass JMETONHCh Upe3BLIUAfIHO HEMOJHA, HO, HECMOTpPS
Ha 370, naneoreorpaguueckie PEKOHCTPYKUHH BO3MOXHBI, Omaaro-
Japs TOMY 4TO OCHOBHBble Janiwadroodpasyioumne Gakropbl (KIH-
MaT, TCKTOHHUYECKHH DEXHM, OpraHuueckuii Mup) obaaaalor oTHO-
CHTE/JbHOH YCTOHYHBOCTBHIO B TEYEHHe 3HAYMTENbHBIX OTPE3KOB Bpe-
MEHH H [PeeMCTBEeHHOCThIO B Pa3BHTHH.

006 onpefesieHHOH YCTOHYMBOCTH H NPEEeMCTBEHHOCTH Pa3BHTHS
(uanko-reorpauyecKuxX yCJIOBHH TOBOPHT, B YAaCTHOCTH, TaK Ha3bI-
BaeMbIH «3aKOH GHOJOTHUECKOH HenmpepulBHOCTH». [locKoMbKy KH3HL
HEeNpPepPLIBHO IPOLOJKAETCS B TeUeHHe, BePOSITHO, BCeH reoJioruue-
CKOH ucropun 3eMJH, TO, CJeloBaTeJbHO, 3a BCe 3TO BpeMsl He
MOrJo OBITh HH BCEMHPHBIX OJIeleHCHHI 3eMJH, HH APYrHX KaKHX-
Jubo raodanbHbBIX KatacTpodHueckux abaenuii. Ilponcxoausmue us-
MeHeHHsI TPHPOANOIl. 06CTAHOBKH OBIIM HACTOJBKO MOCTENEHHLI, UYTO
OpraHHyecKHil MHP BCerja ycmeBaJ K HHM TNPHCIOCOOHThCS. A Belb
3BOJIIOIHSI JKMBBIX OPraHH3MOB — J0OCTAaTOYHO MEJeHHBIH Mpolecc.

CBfi3b MAJIEOTEOTPA®HHU C APYTHMH HAYKAMH

[Taneoreorpadus TecHo cBsizana €O MHOTHMH Te0JIOTHYeCKHMH
HayKaMH, H B YacTHOCTH C JIHTOJIOTHeH, yueHHeM o ¢amnusx, naJe-
oHToJOrHei, crparurpadueii, reorekToHHKol. HepaspuiBHas cBA3L
CYLIECTBYET MEKAY majeoreorpadueil U JHTOMOTHUECKHMH H dallu-
ANTbHBIMH HCCAEL0BAHHSMHU, MNOCKOJbKY OHHM Jdl0T BO3MOXKHOCTb Ha
OCHOBE H3YUeHHs 0CaJ04YHBIX NOPOJA CcyAuTh 00 ycaoBHSIX HX obpa-
30BaHHs, 0e3 3HAHHSI KOTOPHIX HEOCYIeCTBHMEBI Maseoreorpaduue-
ckie pexoHcrpykuuu. [lostomy npu mnaneoreorpaduueckHx Hccse-
JIOBAHHSIX JIHTOJOTHYECKHe MeTOAbl IHPoKo npuMenswT. OaHako
ITH HCCJIEL0BaHusl, B OTJHYHE 0T cOOCTBEHHO JIHTOJOTHUECKHX, TPO-
BOJIAT 0083aTe/bHO B Npejienax onpeieseHHOH muomiann. Ypeasol-
YaHHO BaXHBI JJs majeoreorpauy pe3yabTaThl MaJeoHTOJOTHUEe-
CKHX HCCIeJOBaHHH, TaK KaK OCTATKH ADEBHHX OPraHH3MOB OOBIYHO
HE TOJBLKO HamnGojiee NOCTOBEPHO MO3BOJAIOT CYAHTb 00 YCJIOBHAX
06pa30BaHHs BMeLIAIOMIUX HX OCALKOB U NMOPOJ, HO M AAIOT JAaHHBEIE
0 BaxkKHellleM 3JeMeHTe JAPeBHHX JaHAmadToB — OpraHuYecKkoM
Mupe.

[TaneoreorparHyecKkne pPEKOHCTPYKLHH MOTYT OCYLIECTBAATLCA
JHIIL TPH J0CTATOYHO APOOHOM pACUNEHEHHH TeOJOrHUYeCKHX pas-
Pe30B H HaJEeXkHOH KOppessiiiuH HX MexAy coboil. DTo ompexenser
oYeHb TECHYIO CBf3b naJeoreorpacduu co crparurpacdueil. Muorna,
0COOEHHO TIPH MJOXOH NAaJeOHTOJOTHUECKOH OXapaKTepH30BAHHOCTH
OTJIOFKCHHH, cTpaTHrpaduueckue BONPOCHL INPHXOAHTCS peliaTh
B 3HAUHTEILHOH Mepe B mpoliecce majeoreorpa@uueckux HecsaenoBa-
nuit. CylecTByer jpaxe HOArpynma najeoreorpadHuyeckux MeTOAOB
cTpaTurpaduuecKkoro pacujeHeHdsi B KOppessiun paspeszos [51].

Heo6xo0anmMo NOMHHTB, YTO OTJIOXKEHHS], CUHTAEMBIE II0 NaJeoH-
TOJIOTHYECKHM JlaHHBIM KaK OJHOBO3pAacTHHEIE, B JCHCTBHTEILHOCTH
MoryH 00pa3oBaThesl B HECKOJIBKO pasyinuHoe Bpems. Mruopuposa-
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HHE TaKOi BO3MOXKHOCTH MOXKET NPHBECTH K HEBEPHLIM NaJjeoreo-
rpaH4eckuM NOCTPOEHHSAM.

TIpeamosoxKuM, YTO B TPeX paHOHAX, PACHOJOXKEHHLIX C 3amaia
Ha BOCTOK, Ha [JPEBHHUX OTJOMXKEHHAX C IEepPepbLBOM 3aJjeralor Gonee
MoOJIOAbIE, B OOIIEM OJHOBO3pacTHble OTJOKeHHS (HampuMep, Ba-
JaHKHHCKHE), KPOBJIsI KOTOPHIX B TpeX H3yYeHHBIX paspes3ax He
coxpaHnaach. B 3anagHom paspese OHH CJOXKeHB rpy6oo6JioMou-
HBIMH, B CpeJlHeM — NecYyaHBIMH, a B BOCTOUHOM — IVIHHHCTBIMH T0-
poaamH. 3amajHee M BOCTOYHEE STHX pailOHOB OT/IOMKEHHS BaJaH-
JKHHCKOrO BO3pacTa HENOCTYNHLI JJIA H3yUeHHsI HJIH OTCYTCTBYIOT.
Ecan MenoBBle OTJIOMKEHHS CTPOrO OJHOBO3PACTHBI, TO CJELYeT IO-
Jlarath, 4TO B BaJlaHKHHCKOE BpeMsl 3amajiHee H3y4YeHHBIX pafioHOB
pacmoJiaraiach J0OCTATOYHO pacuieHeHHas 06JacTh pasMbIBa, ¢ yaa-
JeHHeM OT KOTOpOfl 3epHHCTOCTb ocagKoB yMeHblianack. Ho ecan
€ 3amaja Ha BOCTOK NPOHCXOAHT OMOJIOXKeHHe 3ajeralouux Ha Jpes-
HeM KOMILIEKCE OTJIOKEeHHH (HampuMmep, OoT panHero Ao Gosee mo3j-
HEero BajlaHKHMHA), TO MOXKHO NpeamoJarath, 4To 00/acTh CHoca
pacmosarajach B Hauaje MeJOBOro nepuoia Ha Bocroke. Ilpm
TOM OCAaJKOHAKOIJIEHHE INepBOHAYaJbHO OCYLIECTBJ/IAIOCH JIHIIb
B 3amajHoM padone BOJHM3H OT pACUWICHEHHOH 30HH PAa3MBIBA,
B IOCJAEeAVIOIlHE K& MOMEHTBHI BaJaHXKHHCKOH HCTOPHH OJHOBpe-
MEHHO HPOHCXOJMJI0 KaK BhipaBHMBaHHe 00/JacTH pa3MhIBa, TaK H
pacunpeHne 00JACTH OCAAKOHAKOIIEHHS, B CBSI3H C YeM HMeJH
MECTO YMEHbIIEHHEe 3ePHHCTOCTH OTJIOXKEHUH BO BpeMeHH M BO3-
HHKHOBeHHe TPaHCTPecCHBHOro HaJleraHuss OoJiee MOJOILIX TOPH-
30HTOB Ha JPeBHHE TOJIIH.

Heo6xoguMocTh BLIZEJNEHHS INIPH [ajeoreorpaHueckns peKoH-
CTPYKLHSAX CTPOrO OZHOBO3PACTHLIX TOPH3OHTOB MOXKHO IPOHJIIIO-
CTPHPOBATL H HA NMPHMEpPEe aMMIOBHAJLHBIX TOJIL. Ecau ocaxounas
Tosia obpasoBagach BeefcTBHE GJIYIKAAHUST OJHON KPYIHOH pexH,
nerporpaduueckuii coctaB BoJ0cOOPOB KOTOpPOH C TeueHHEM Bpe-
MEeHH 3HAYHTEJbHO H3MEHSJCH, TO BO3HHKIIHE BCJEACTBHE 3TOTO
TeppHIeHHO-MHUHepaJoruyeckie (MJH  TeppHreHHo-meTporpaduue-
CKHe) NpPOBHHIHH OyAyT paBHOBO3pacTHHe. EcaH e OTIOKCHHT
BCEX Pa3pesos 3TOH aJIOBHAJNRHOH TOJMIA OyAyT paccMaTpHBATLCS
Kak OJHOBO3pAacTHBIE, TO TOT/A MOXKET CJOXKHTbCHA MNpeACTaBjeHue
0 CYLIECTBOBAHHH HECKOJbKHX NHTAIOLIHUX NPOBUHIHA H BO3ZHHKHO-
BEeHHH paccMaTPHBAaeMOIl TOJIILH aJJIIOBHAJIbHBIX OCaJKOB B pe3y/b-
tare OJyKJaHUS He OJTHOH PeKH, a ABYX HJH Bomee.

Hrak, npu maneoreorpadHuecKHX PEKOHCTPYKIHAX, OCHOBAHHBIX
Ha HCCIeJOBAHUH OTJOXKEHHH, CTpaTHrpadusa KOTOPBIX IIOXO HJIH
HEeJOCTATOUHO JAeTanbHO paspaboraHa, HapALy ¢ najeoreorpadu-
YeCKHMH BONpPOCAMH NDHXOAMTCS pelaTb H cTpaTHrpaduyeckue,
0co6eHHO NPH H3YUEHHH HEMBIX HJIH. INIOXO TNaJeoHTOJOTHYeCKH
0XapaKTepPH30BAHHLIX OCAJOUHBIX TOJU[. B TakHX ciaydasx Hepeiko
nocrynaior caeayionuM obpasoM. Ilpurumaior oand u3 Haubosaee
BEPOATHBIX BAPHAHTOB CTpATHrpadHuecKoil CXeMEl (COMOCTABJCHHS
paspe3oB). Ha ero ocHOBe oCymIecTBASIOT maJjeoreorpaduueckne
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pexoHceTpykuuH. Ecin oKasbiBaercs, 4TO cleJlaHHbIe PEKOHCTPYKIIHH
Mano npasjaonogo0Hbl, 6epyT 3a OCHOBY JAPYrodl BapHaHT BO3MOXK-
HBIX CTpATHUIrpa(HYeCKHX NOCTPOCHHH HJIH BHOCAT ONpejeseHHBIe
KOppeKTHBb B paHee npHHATbIH. CHOBa NMPOBOAAT maJjeoreorpadu-
yeckHe peKkoHeTpyKuud. M tak mo tex mop, moka He Gymer moJy-
yeHa HanboJiee mpasjonofobHas KapruHa. Ecrectsento, uro B mpo-
1ecce TaKOH KPONOT/AHBOH paboThl HEOOXOAHMO JOMOJHHTENLHO CO-
OupaTtbh akTHUeCKHe MaTepHaskl, NpPOBepsiTh MNpPaBHJIBHOCTh TexX
HJIH HHBIX JaHHBLIX H NPEACTaBJeHHH.

Cs#3b najeoreorpauu ¢ reoTeKTOHHKOH onpenensieTcss TeM, UTO
pacnpejesieHHe 30H OCaJKOHAKOIJIEHHS W PasMbiBa, a TAKKe H He-
KOTOpLe OCOGEHHOCTH YCJIOBHI OCAAKOHAKOIJIEHHSI 0O0YC/IOBJIEHBI
TEKTOHHUYECKHMH [BH)KeHHAMH. MHorounciaeHHble ob6iiHe BONPOCHI
B 3THX HayKaX BO3HHUKJH H B CBS3H C NPEACTABJIEHHSIMH, MOJYUUB-
WIHMH B TIOCJAeJHHEe TOoJbl HIMPOKYI0 NONYJASPHOCTb, O OGOJIbIIHX
TOPH30HTAJbHBIX NlepeMelleHnAX YIacTKOB 3eMHOH KOpHI.

[laneoreorpadus TecHO cBf3aHa H ¢ reorpadueil, NMOCKOJbKY
B Hell HCIOJb3YIOTCH AaHHBIE YYEHHS O 30HAJbHOCTH reorpadmuue-
CKHX JaHama@ToB, HEKOTOPLIE MOJ0XKEHHS KJIHMATOJOTHH, 0cobeH-
HOCTH pacnpe/le/eHHsa KPYIHLIX UYepT COBPEMEHHOro penbeda, 3aKo-
HOMEPHOCTH, BHIABJEHHBIE JaHAmadToBeAeHHeM, H T. I

3HAYEHHE NAJIEOTEOTPA®HH

Poub najseoreorpauyeckux HCC/JIeJOBaHHH sl TeOJOTHUECKOH
TIPAKTHKH BO3pAacTaer, B CBA3H C TE€M YTO MOHCKH IOJE3HBIX HCKO-
naeMbix JeHb OTO AHA B Oosbllell Mepe MPHXOJHTCA BeCTH Ha 3Ha-
YHTEJNbHbIX IJyOHHAX H B paloHaxX c IJI0XoH OOHaXKeHHOCTBIO HJIH
Jlaze IO0JHOCTHIO 3aKPLITHIX. B TakuX yCJOBHAX CAENAaTh JOCTATOYHO
ofocHOBaHHbIE Hay4yHbIE NPOTHO3bI, I/le H KaKHe I[OJe3Hble HCKO-
nmaemMble cJiellyer HCKaTh, MOKHO TOJBKO HCHOJB3Ys nagaeoreorpadu-
yecKHe JaHHbIe.

Pasnuunble ocagounble mosesHble HCKONMaeMhele 06pasylorcs B on-
penenennbix GusHKo-reorpaduueckux ycaoBuax. Ilostomy 3HaHHe
CYIIECTBOBABUIHX B IE0JOTHUECKOM NPOLLIOM (H3HKO-reorpaduue-
CKHX 0OCTAHOBOK B KaxK/JOM KOHKPeTHOM pailoHe aGcoalOTHO He-
00X0JHMO [J51 HAy4yHOro MPOTHO32 H TOHCKOB MeCTOPOMKAeHHH.
KapTol mporHo3oB HeMBICTHMBl 0€3 mNajeoreorpaHUueckux HCce-
nosauuii. Jlaxe Bpljle/leHHe JJist TOTO HJAH HHOTO BPeMeHH 30H pac-
MpPOCTPAHEHHsT PAa3JHUHBIX KJAMMATHYECKHX OOCTAHOBOK MO3BOJSIET
HaMeTHTh paHOHH, OJaTONPHSATHBIE AJS HAX0XKAeHHS HEKOTOPHIX
MOJIe3HBIX HCKOMAeMBIX B OCaJ0UHBIX TOJIIAX COOTBETCTBYIOUIETr0
Bospacra. Ilpu monckax e HEKOTOPBIX MECTOPOKACHHH IMOJEe3HBIX
HCKOIIaeMbIX, HAPDHMED POCCHIMHLIX, BA3KHO 3HAaTb OCOOCHHOCTH He
TOJABKO [APEBHHX (H3HKO-reorpadHuecKux YCIOBHH, HO H IHETPO-
rpaduueckoro cocraBa JApPeBHHX BojocGopHeix maomazed. [lpu
MOHCKAX, Pas3BeIKe M SKCIJIyaTalHH MECTOPOXKACHHH, CBA3aHHBIX
¢ KOpaMu BBIBETPHBaHUf, TepBOCTeNeHHOe 3HAUYeHHe 3a49acTyio NMpH-
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ofpeTaer BLIAICHEHHE Xapakrepa norpeGeHHOro ApeBHero peabeda
W cocTaBa mopoi, ero chaaraioimux. Takum oGpasoM, N0 CYILECTBY,
BCE CTOPOHBI NajeoreorpadHyecKuX PeKOHCTPYKIIHH MOrYT OLITh
HCIIOJIb30BANBl B T€0JIOrHYCCKOH MPaKTHKe,

[Maneoreorpadguueckne HCCAeNOBAHAS HAPSIAY C BhisiBIEHHEM
re0JIOrHYECKOH HCTOPHH TOTO WJIH HHOTO paifioHa TO3BOJSIOT Ipej-
yragath M NOHATb NPOIECCHl H3MEHEHHS MEeCTOPOXKICHHH MOJe3HBIX
HCKOMAaeMBbIX, KOTOphle cJeloBaiH 3a X o6pa3oBaHHEM MOJ BJIHS-
HHEM JIDEBHETO BLIBETPHBAHMS, PasMbIBa, a HHOrJA H MEPEOTIO¥KE-
nus [125]. IlepBocremeHHas poJb NPHHAMJIEKHT Najgeoreorpadu-
YECKHM MCCJeJ0BAHHAM IDH BLHISCHEHHH BO3MOMKHOIO MECTOHAXO¥K-
JeHus JoBylIeK HedTH H rasza, oco6eHHO JIHTOJOTHUECKOrO THIIA.

He menee BaxHO M HayuHoe 3Hayenue naJjeoreorpaduu. ITameo-
reorpadua mosBosager HanboJee JOCTOBEPHO M HAISAHO MO3HATH
reoJIOrHyecKoe MpOoULToe Hallled IJIaHeThbl, BLIIBUTH 3aKOHOMEpPHO-
CTH PasBHTHSI NPHPOAHBIX YCJAOBHH W JuTOTeHe3a. [losHaHue xe
" 3aKOHOMEPHOCTeH H IPHYHH H3MeHeHHH GH3HKO-reorpadHIecKHX yc-
JOBHiI B TNPOLNIOM MOXKET AaThb BO3MOXKHOCTL HAYYHOTO NpeIBHIe-
HHs OyAyIlero u, 4To 0cOOEHHO BayKHO, MOMKET MO3BOJHTHL OLEHHUTH
BepOsTHble [OCJAeJCTBHS BO3JEHCTBHA HA OKPYKAWUIYID HOPUPOAY
uesoBeveckolt mesrenbHocTH. Takas »Ke ouenka HeoOxofumMa Aad
TOro, 4T00Ll HayYHO OPraHU30BaTh 3TY AEATeNbHOCTh BO H3bemxaHne
BpeJHLIX HAH Jaxe TyOHTEIbHBIX [ YEJIOBEUECTBA €e IMOocJje]-
CTBHH.

[Taneoreorpaduueckue uccaefloBaHuA B 3HAYHTEJAbHON Mepe MO-
IyT NOMOYb B BHISICHEHHH YCJIOBHH (DOPMHPOBAHHS PsJia KOHKpET-
HBIX 0CaJOYHBLIX OTJIOMKEHHH (HampHMep, KPACHOIBETHBIX TOJIIL pPa3-
HOrO BO3pacTa, A2KECIHJIHTOB, cojiel H T. 1.). BepositHo, mepBocTe-
nenHas poab OyAeT NpHHALJIEKATL Tajeoreorpaduu B pelIeHHH
cnopa MeXay «(pHKCHCTAMH» H «MOOHIHCTAMH» B BLIICHGHHH pe-
aJbHbIX FOPH3OHTAJLHBEIX NMEPEMEIIeHHH OTHAENLHBIX yYacTKOB 3eM-
HOoH Kopel. OJgHako AJsl pelleHusl 9THX H MHOTUX JAPYTHX BOIPOCOB
HeoOXOJHMBl He TOJbKO JaJjbHelilllee Pa3sBHTHE METOJOB [aJeoreo-
rpaduu, TMOBHIICHHE AeTaJbHOCTH H JAOCTOBEPHOCTH IaJieoreorpa-
(hHYeCKHX DEKOHCTPYKIHH, HO W INPHBJIEUEHHE K pPElIeHHID Majeo-
reorpauueckux npo6yaeM OOJBIIHX KOJMJIEKTHBOB, BKJIOUAIOUIHX
CTeHaTHCTOB, PaboTAIOIMUX B PAa3JHYHBIX 00JACTHX IeoJIOTHH,



AR T ONMPEQENEHME

MeCTOHaxoMaeHHs obnactu cHoca

NMOHATHSA «CYLIA> H «<OBJIACTH CHOCA»
B MAJIEOTEOTPA®HH

OcHoBHbIME B najeoreorpaduu SIBASIOTCS TNOHATHA <«06JacCThb
cHOca» M «00JacTh (MM 30HA) OcafKOHaKomIeHus». [lo cBoemy
CMBICJIY OHH HCKJIIYAIOT APYr ApPyra: B TOT HJIH HHOH MOMEHT reo-
JIOTHYECKOTO BPEMEHH B OINpepe]eHHOM YUACTKE 3eMHOH IOBEpX-
1OCTH MOrJla cyllecTBOBaTk JHO0 obJacTb cHoca, JHG0 06/1acTh
OCaJIKOHAKOIVIEHHs, KaKOH-HHOYAbh TPeTHH BapHaHT OLITL HE MOT.
Onnako dakTHueCKH BCe 3HAUHTEJAbHO cloxkuee. [Ipn naseoreorpa-
(hHYECKHX PEKOHCTPYKLUHSAX HNPHXOAUTCS BCErjla UMETh JeJ0 ¢ OTJIO-
KEeHHsAMH, C(POPMHPOBABIUHMHCA B TEUEHHE KAKOro-TO, 4aCTO 3Ha-
YHTEJBHOTO, OTPe3Kd BPEMEeHH, 3a KOTOpPOe B OT/EJbHBIX MecTax
3eMHOH NMOBEPXHOCTH MOINIH HEOAHOKPATHO UepeL0BATHCS MPOIECCh
OcajKoHaKOIJIeHHs 0 pasmbiBa. Kpome Toro, KaK ymKe yKasnlBaioCh,
H CaM NpolLecc OCaZKOHAKOMJIEHHS YaCTO CONPOBOXKAACTCH B KaKOH-
TO Mepe VHHUYTOKEHHeM paHee OTJI0XKEHHBIX ocajkoB. OB6bUHO He
OLIBaeT W 3HAYHTENbHBIX MO MJIOLIAAH 30H pa3MbiBa, B Ipejenaax
KOTOPBIX HE NPOHCXOAHJIO0 Obl OTJIOKEHHS OCafA0YHOr0 MaTepHaJa.

Hrak, B naseoreorpadun u3-3a ocpeHsAONEro NeHCTBHA Teoo-
THUECKOr0 BPEMEHH M HEMOJIHOTLI TeOJOTHYeCKOH JIeTOmHCH 00JacTH
CHOCa M OCa/JKOHAKOMJIeHHs MPHXOAUTCH BHIALNATh HCXOMAS U3 [e0JI0-
THYECKHX MPOIeccOB, npeo6iafaBUIMX B TeYeHHE COOTBETCTBYIO-
Llero HHTepBaJa BpeMeHH. [ pyrumu cjioBaMu, B OCHOBY BHIIENEHHS
3THX obJacteil OepeTcsi CyMMAapHLIH TEOJIOTHUECKHI pesyJbTar,
KOTOPLIf CyllecTBOBAJ K KOHIy H3y4aeMOro 3Tala TeoJOrHYecKoi
uctopun. Tak, eciu B KakoM-1H0O paiioHe 332 HHTepecylollee BpeMs
obpasoBajuch ompejejeHHLle 0OCajKH, TaKoH paloH paccMaTpu-
BaeTcsl KaK 006/1acTh OCAaJKOHAKONJIEHHS, ecau Ke K KOHILy 3TOro
BPEMEHH OCaJIKH OTCYTCTBOBAJH — Kak 00/1acTh cHoca. JIulb B pen-
KHX ciay4asx A 3HAUHTEJILHBIX OTPEe3KOB reoJIorH4ecKkoro BpeMeHH
BBIIEASIOTCA 30HbI, NPHHALMEKaBLIHe TO K 06JacTH cHOca, TO
K 006J1aCTH 0Ca1KOHAKOIIIEHHS.

[Tox o6nacTbio cHOCA MPHHSATO NMOHUMATH AOCTATOYHO AJMHTENBHO
CYIIECTBYIONYIO 30HY pa3MblBa, IOCTABJSIONLYI0 OGJOMOYHLIH H
pacTBOpeHHBIT MaTepuaJ B o6GaacTh ocaakonakonuenus. Ob6aactu
CHOCA TNpPeJCTaBAAIT co00i 0ObIMHO YYAaCTKH 3eMHON KOpbl, HCIHI-
ThHIBAIOILHE YCTOHYMBOE NMOAHATHe. B HacTosiee BpeMd OHH COCTaB-
JISIOT JIMUIL Y4CTh CYIIH, NOCKOJBKY B Ipeaenax NocjefHeil Bceraa
OTMEYalTCsd pasJiHYHOro pasMepa NJIOLLAAH, Ha KOTOPLIX IpOHUC-
XOJAT He NPOIECCH Pa3MblBa, 4 HAKOIJIEHHe 0CA0YHOro MartepHaJa.
IToMumo 3TOro MoOryT cymecrBoBaTh H HOJABOAHEE 06J1aCTH CHOCA.
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Ecau uexkmounts nomBopHble 06aacT CHOCa, TMOHATHA <«Cyla»
H «00/1acTh CHOCa» B najieoreorpaHu 4acTo BLICTYNAIOT HOUTH KAK
CHHOHHMBI. JTO CBSI3aHO C TEM, YTO H MJIHTENbHO CYIeCTBYIOILAsN
Cylla, H YCTOHYHBO CyllecTByiouias 06,1acThb CHOCA, KAk npasBHJo,
NIPEACTABAAIOT COGOH YYacTKH 3eMHOH NOBEPXHOCTH, WCHIBLITHIBAIO-
mue nonHaTHe. Ha TekToHHyecKH Ke NnpHIOAHSTHIX yYacTKax 3em-
HOIl KOpBI NeHynauns npeoGaajgaer Haj AKKYMYJIsIIHEeH OTJIOXKeHHH.
EcrectBenno, yto B Takux YCJIOBHSIX M3-3a BCe YBeJHYHBAIOLLEHCS
FIyOHHBI  3DOSHOHHOTO Cpe3a B KOHEYHOM Cyere N0 aBJISIONIAs
Y4CTb Ha3eMHBIX OCANKOB yHHYTOXaercsi. Kpome Toro, Beieacrsue
ACHCTBHSA CHJILI TSIKECTH OCA[KH BCernaa CTPeMATCS 3aHATL Hanbo-
Jiee HU3KHH THICOMETPHYECKHH YPOBEHb, NO3TOMY Ha Cylle HazeM-
Hble OcallkH, ec/id OpaTh HOCTATOUHO OOJIbIION OTPE30K BpeMeHH,
AOMKHBEl OBITH HEYCTOHUYHBLI, TeM GoJjiee 4TO B HA3eMHBIX VCIOBHAX
SHeprus peibea 3HAYHTENBHO GOJIBIIE, YeM B MOJBOLHBIX [114].
Takum oGpasom, ocagounbie 00pasoBaHus, BO3HHKAOILHE B pac-
CMAaTPHBACMBIX YCJIOBUAX, SBJSAIOTCS 3(peMepHBIMH, HEYCTONYHBHIME
H B HTOre, KaK NPABWJIO, HE BXOAAT B TEOJOTHUECKYIO JIETOMHCh,
Beaenereue mocrenmero  o6aactn YCTOHYHBOrO  CYIIECTBOBAHUS
ApeBHel CyWH OGLIYHO M BBICTYHAIOT IpH najgeoreorpaduyeckux
PEKOHCTPYKLUHAX KaK eAHHble 00JacTH cHOCA.

CriextyeT MORYEPKHYTh, KPOMe TOTO, 4TO OGHIHe PHIXJIOTO Oca-
AOYHOro MaTepHasla Ha COBPEMEHHO cymie (T. e. OBHJIHE MECTHBIX
30H HAKOIUIEHHSI OCAJ[KOB) BPSI JH OBIIO CBOICTBEHHO IpEBHEH
CYWIE Ha NPOTSKEHHH OGOJBUICH YaCTH re0JOTHYECKOil HCTOPHH Ha-
el maaHetsl. Belb OCHOBHOM NPHYHHOH IHPOKOr0 pacnpocTpane-
HHSL DLIXJIOTO MaTepHasla Ha cyllle B HACTOSIIEC BPeMs SBJSIETCS
SdKpeIICHHEe €ro pacTHTeJbHbIM TMOKpoBoM. Ho moutn noscemect-
HOE pasBHTHE 3TOTO NOKPOBA, KaK GY/JEeT MOKA3aHO B 3aK/IOUHTE/b-
HOH 4YacTH paboThl,— XdpaKTepHass OCOGEHHOCTb JIHIIE OTHOCH-
TEIbHO HEAJBHEro 3Tama TeoNOTHYecKoil mueropunm 3eman. Jlo
CHIYPHHCKOrO MepHOLa Ha3eMHOM PacTHTENBHOCTH BOOOIIE He GLIIO0.
[losxke monroe Bpemst pacTureabHEI NOKPOB TPHYPOYHBAJCH JHILD
K HH3MEHHBIM 3a00JIOYEHHBIM Y4acTKaM cymH. [louTH noBcemect-
Hoe pacnpocTpaHeHHe [0 MOBePXHOCTH CYLIH HA3EMHOI pacTHTeb-
HOCTH — 4epTa, COBCEM He THNHYHAS AAA 3eMJIH, eCau paccmarpu-
BaThb BCIO re€0JIOTHYECKYIO HCTOPHIO €e CYIIeCTBOBAHHSI, 4 He OrpaHu-
UHBATBCS JIHMIB (DaHEPO30HCKHM 3TANOM.

Ecrecrsenno, uro npu orcyrersun PaCTHTEJILHOTO NMOKPOBA PhiX-
JBIH OCal0YHBI MaTepual, 00pasyIONHIiCs IPH PaspylIeHHH NOpoL
B Ha3eMHBIX YCJOBHAX, JIETKO NOLXBATHIBACTCS IOBEPXHOCTHBIMH
BOJAMH HJIH BETPOM, KOTOPbIE YHOCAT €r0 OT MECTa BO3HHKHOBCHISL.
STOT MaTepHan MoxKer MHOTOKPATHO OTJIAaraThCsl B TeX HJH HHBIX
Mectax cymn. OmHako Ge3 3aKpeIVICHHS ero PACTUTENLHOCTRIO
OTJIOKeHHe OGBIYHO HEeyCTOHUHBO, TAaK KaK MOA AeficTBHEM TEKYUHX
BOL M BETpa MaTepHaJ mepeorsiaraercss 4O TeX NOp, MoKa He Nona-
Aaer Ha IHO BOJ0eMOB. JIHIIb TaM, KaK NPaBH/IO, OH BXOLHT B reo-
JOTHYECKHH paspes.
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Takum o06pasoM, BO3MOXKHO, Ha [pPEBHHX CymIax, JHIIEHHEIX
PACTUTENBHOTO NMOKPOBA, CKOJIBKO-HHOYAb NOCTOSHHOTO HAKONJIEHHS
0CA[OYHOr0 MaTepHaja W HE MPOHCXOAWI0. ITO TaKKe JOIKHO
6Bl10 crmocoB6CTBOBaThH  TOMY, MTO  YCTOHUHBO  CYIIleCTBOBABLIHE
ApeBHHe CylIH OOBHIYHO IIPH Iajeoreorpauuecknx pPeKOHCTPYKUHSX
pe/ICTABJISIOTCS eHHBIMH 00JIaCTsIMH CHOCA.

Ilasi Hacrosinlero BPeMeHH, KaK H AJjf JH00ro MoMeHTa Npoul-
JIOrO, HOHATHE «Cylla» BIOJHE ONpeleseHHO, TaK KaK HaseMHble H
BOJAHbIE YCJIOBHS KAueCTBEHHO Pa3/IMYAIOTCS W B3aUMOHCKJIOYAIOT
apyr apyra. Oauako B majeoreorpagpuu 3Ta ONpefeJeHHOCTb 4acTo
TepAeTcs, TaK KaK PaccMaTpPHBAIOTCS AOCTATOUHO IJMHTEJIbHBIE OT-
pe3KH BPeMeHH, B TeYeHHe KOTOPLIX IPOMCXOHIO HEOAHOKPATHOE
nepeMeleHHe TPaHULBI CymH W Bojgoemos. Hamporus, /s cospe-
MEeHHO# 3MOXH 104Yac TPYAHO Pas3aHuIaTh IPAHHILl 06/1aCcTH CHOCA H
0CaJIKOHAKONJICHH!S, IIOCKOJBKY pa3MblB o0JacTeif cHOCa B KaKOH-TO
Mepe COMpPOBOKIAETCS] HAKONVIEHHEM 0Ca/IKOB ([e/II0BHAJIBHBIX, IPO-
JIIOBHAJNBHLIX, 30/I0BHX, aJJIOBHAJbHBIX), a OCaIKOHAKONJIeHHe —
pasMbiBaMH. 3aTO NpH TaleoreorpaduuecknX PeKOHCTPYKUHAX pas-
JAHUHA MexK1y 00JacTAMH CHOCA M OCaJKOHAKOIIEHHS H3-32 OCpell-
HSIIOLIEr0 BJHSHHS Te0JOTMUeCKOro BpeMeHH BhicTynaiorT Goaee
peapedHo H oruerauBo. Hannume OT/IOKEHHH ONMpeae/eHHOro BO3-
pacra — HECOMHEHHBIH NOKasarelb OTCYTCTBHS. B COOTBETCTBYIOLLlEE
BpeMsi Ha MecTe HX GOpMHPOBaHHA 06J1aCTH CHOCA.

HMuorga B mnaJjeoreorpagup o0JacTH cHOcA NOApPa3iessioT Mo
YCTORYHBOCTH BO BpeMeHH Ha: a) YCTOHYHBO CYIIeCTBYIOIIHE H
6) Bpemennsle. CpeH yCTOHYHBO CYLLECTBYIOIHX Pa3jHyalorT cJje-
nyiolHe o6JacTn cHoca: 1) ¢ MOCTOAHHLIMH TpaHAuaMH (OrpaHu-
yeHHble KPYMHBIMH, JJIHTENbHO AEHCTBYIOIIHMH Pas3jJoMaMH, 1oz006-
npmn Tadacco-depranckomy pasaomy B IOPCKOM mepuone); 2) ¢ us-
MeHUHBBIMH TPaHHILAMH, HO C MOCTOSIHHBIM DacroJIoxKeHHeM paiioHa
HanGospiero pasmbiBa (PennHo-CKanAMHABCKH LIHT B TedeHHe
Goablucii uacTH NaJieo30iCKOl U Me303ofickoit 3p); 3) Oayxaaio-
upe, y KOTOPHIX pafioH HauboJjiee MHTEHCHBHOTO pPasMbiBa MHIDH-
pyer Bo BpeMeHH (06JacTh CHOCA, OTpaHHYHBAOILAS DeprancKyo
BNAZHHY B MEJOBOM mepuoze c kora) [125].

BpemeHHEIE 06/acTH CHOca OOBIYHO 3HAYHTEJNbHO MeEHbIE MO
pasmepaM, ueM YCTOHYHBO cyulectsyiomue. Kak npaBuio, OHH pac-
noJiaraloTcs BHYTPH ofJacTeil 0CaJKOHAKOIJICHHs H JIHIIL BpEMe-
HAMH NpPeICTaBJsioT coGoit 30Hb pasmbiBa. CyllecTBOBaHHE HX
BLI3LIBAET [EPEOTJOXKEHHe OCaJ04yHOro MarepHana, yMeHblIeHHE
MOIIHOCTeH 0CaJiKOB, BO3HHKHOBEHHE CJeJ0B Das3MBIBOB, BhHINa/Le-
HHe HEKOTOPHX CTPATHrpaHyecKHX ropu3oHToB. [Ipumepom TakoH
objacTu CHoca siBasieTcs paitoH coBpemennoro xp. Kyruraurray
B PaHHEMEJIOBYIO 310Xy (CM. KOHeIl riaBbl).



AHAJTM3 OBLIETO M3MEHEHHS XAPAKTEPA
OCALIOYHBIX TOJILL

HeobxonumbiM ycaoBHeM nist 3akaiouennst o CYIIeCTBOBAHHH
B KaKOM-TO pafioHe B oOmNpele/eHHOe BpeMs B NPOLLIOM 06JaCTH
CHOCa #ABJAETCH OTCYTCTBHE B HEM OTJIOKeHHII COOTBETCTBYIOIIErO
Bospacta. 3To HeOGXOLHMOe, HO He NOCTATOTHOE yClIOBHE, IIO-
CKOJIBKY YHHYTOKEHHE TeX HWJIH HHBIX OTJIOMKEeHHil MO0 IIPOH30HTH
H B GoJiee nosgHee BpeMsi, T. e. B pesyJbTaTe CyLIeCTBOBAHHS 06-
JIACTH CHOCA Ha KaKOM-TO 3Tame BCeil MOCAeNYIONIeHl TeoNOrHIecKol
HCTOPHH.

OIHHM U3 OCHOBHBIX IIPHEMOB BLISICHEHHsS] BOIPOCA O TOM, Mpef-
CTaBJIsLJl TN NaHHBIH palOH OTCYTCTBHS OTIOKEHHE B olnpeneseHHoe
BpeMsi 0011aCTh CHOCA, ABJAETCS aHAMM3 OGIIero maaHa pacmoJio-
HeHus (auuanbHBIX 20H B OTJIOKEHHSX COOTBETCTBYIOIIEro BO3-
pacrta B HEeNOCpeNCTBEHHOH OJH30CTH OT 3TOro paiiona. Ecan rpa-
HHLBl  30H OTYET/IHBO, MOM GOJBLIIUMH yraamu CEKYT KOHTYpPHI
palHoHa OTCYTCTBHsI TAKHX OT/JOMKEHHH H 0COOEHHO eCJ/IH 30HBI, BbI-
ACJICHHBIE C ONIHOI CTOPOHBI pafioHa, MPOLOIKAIOTCS ¢ Ipyrof ero
CTOPOHBI, MOMKHO TOJIAraTh, YTO OGJA4CTH CHOCA B HHTEpecylolee
H4aC Bpems 31ech He cyllecTBoBaso. Hamporus, ecin TpaHuuLl Ga-
HHAMLHLIX 30H B KakO#-TO Mepe INOBTOPSIOT ouyepraHus paiona
OTCYTCTBHSI OTJOXEHHH M B HANPaBJICHHH NPUGAMKEHHS K 3TOMY
PaHOHY OTMeuaeTcsi Ompeie/eHHAS CMeHa paunanbubix zon (ma-
NpHMep, CMeHa TVIHHHCTLIX OTJOMKeHHI 4JICBPHTO-NIECYAHBIMH, 4 TI0-
CACNHHX — rpy6ooGJIOMOuHBIME)  (pHC. 2), MONKHO MPEeANOaararh,
4TO 06/1aCTh CHOCA CYNIECTBOBAJA.

[Ipn wucnonnsoBanmnu YKd3aHHOTO NpHeMa HaJ0 MMeTb B BHIY,
4TO OGLIYHO APeBHSS 06JaCTh CHOCA MeHbIiTe 06J1aCTH COBPEMEHHOr0
OTCYTCTBHS OLHOBO3DACTHBIX C Hell OTJIOXKeHHH, NOCKOJIBLKY MocJe -
HAs BCErzaa OTpaxaeT pe3yabTaT MaKCHMAaJbHOTO YBeJHUEHHS
06/1aCTH cHOCa MOCTde OTJOMKEeHHs COOTBETCTBYIOILETO KOMIIJIEKCA
OCaJlKOB BIJIOTh 110 HACTOSIIEr0 BpeMeHH. [Tostomy o06buBO KOH-
TYPBl TPAHUIL PAHOHOB OTCYTCTBHA OTVIOXKEHHH 3aMETHO OTJIHYAIOTCH
no (opMe OT KOHTYPOB (hauHaNbHEX 30H OCAIOYHBIX TOJII, BO3-
HHKIIHX 6Jarofapsi cyliecTBOBaHHUIO KOHKDETHOH JApeBHel o6JjacTn
cHOCa, a q)opMMpoaaBmHecs[-HeHOCpeHCTBeHHo Y TPaHHuULl 06JacTH
CHOCA OTJIOXKEHHSI YaCTO He COXPAaHHJMCh U He MOT'YT GBITh H3yUeHHI.
B cBasu ¢ stum Goabimoe snavenne JUI ONpeNeNenHs MecToOHaX0¥K-
ACHHA NPEBHHX o6JacTefi CHOCA HMeeT BLISCHEHHe xapakrepa
H3MEHEHHH OCaJOYHBIX TOJ BGAH3H OT NpeamnonaraeMelx paioHOB
HX CYLIecCTBOBaHHS.

Ipu npuGrmmenun K mpeBHeii o6iacTu CHOCa MOXKeT Hab6Jio-
AaThesl  oblllee H3MeHeHHe Gamuii: cmeHa HOPMaJIbHO-MOPCKHX
OTJIOKEHHH JaryHHBIMH H KOHTHHEHTANbHBIMH, 4TO OOBIYHO OTMe-
Y4E€TCA B paspesax MO MOSABJEHHIO, a 3aTeM W YBeTHUCHHIO POJH
COOTBETCTBYIOIHX mopoA. Oamako momoGHas cMena He sBAsieTcs
obmum npasuaom. Yacro, kak NPEKPacHO BHAHO B HACTOSIIEE
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Analickoe  nogHAMUE

Pue. 2. XapaxTtep cMeHbl (auHanbHEIX 30H NpH npubauKennH K 00JacTsaM cHoca
B OTJIOMKEHHSIX BEepPXHEro OJHroLeHa depranckoil Bnaguas (no H. B. TlnemeHko
u A. C. Tenenxony [1968 r.]).

I — rpanunn obaacreit cHoca; 2 — peepHO-06/0MOUHAA 30HA; MOJA3OHEL 3 — necTaHHCTO-JEC-
cosas, 4 — néccoBaf.

BpeMs, 30HBl KOHTHHEHTAJbHBIX H JaryHHDLIX OTJIOXKEHHH MOTyT
OTCYTCTBOBAThH H TOTAa K 00JacTH cHoOCca HEenocpeACTBeHHO TpH-
MBIKAIOT Y4aCcTKH MOPCKHX oTaoXKeHuil. Bo3aMOXKHEl U JM06be ApY-
THe BapHAHTHI, HampHMep BBIXOAB JIHIIb KOHTHHEHTAJbHBIX HJ/IH
aaryHubx oraoxenni. Ilostomy ykasaHHas CMEHA B IIpOCTPaHCTBE
FeHOTHUECKHX THIOB OCaJ0UHBIX 00pa30BaHHH CJAYKHT HEMOCpeacT-
BeHHBIM NOKasaTejeM OOLIEro NPHOIHKEHH K npesHeit obxacTi
cHOCA, OTCYTCTBHE )K€ ee ellle Hi O YeM HE CBH/CTCIBbCTBYCT.

[Mpn npubaHKenuH K 00JacTH CHOCA B obllemM cJjyuae TPOHC-
XOJAMT yMeHbIIEHHE MOIIHOCTEl OCAJ0YHBIX KOMILIEKCOB H 0ObIYHO
XapaKkTepHbl BBIKIHHHBaHHE cTpaTHrpaduueCKHX TrOPHU3OHTOB, YBE-
JAHUEHHEe cJelloB NepepLiBOB M PasMbIBOB. HauGosee Ke I0Kasa-
TeJLHO 1 OJHO3HAUHO O MECTOHAXOMKEHHH JpeBHEl obaacTu cHoOCA
CBH/IETEJNbCTBYET TPAHCIPECCHBHOE HaJjleraHHe BCC foJee MOJOABIX
ropu30HTOB Ha TOJIIH, c/araiomue obGsacTh cHoca. Takoe HaJjera-
HHe, OCOGEHHO TIPH HAJHYHH APEBHHX KOp BLIBETPHBAHMN Ha mopo-
nax o6aacTH cHoca, oueHb obJjerdaer naJjeoreorpapuuecKkue pexkoH-
CTPYKILHH.

Taxk, KOpsl BHIBETPUBAHHUS B KPOBJI€ TOJIIL, HNOJACTHIAIOIHX TPAHC-
rpeccHBHBIE KOMIUICKCH, AaiOT LEHHYIO uHdopManuio 0 pacnoJso-
JEHHH [peBHeil IpaHHIBl 06nacTH CHOCA N OCaJiKOHaKOMJIEHHS.
EcTecTBeHHO, UTO €CJHH B OJHOM H3 COCENHHX obHaxeHHH H3yda-
eMbifi 0CaMOUHblE KOMIJIEKC OTCYTCTBYET, a HemoCPEeJCTBEHHO Mepe-
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KPBIBAIOLIHIl €r0 FOPH3OHT 3ajeraer Ha Kope BLIBETPHBaHHST Gouee
APCBHETO KOMIUIEKCA, TO TPAHHIA COOTBETCTBYIOUIMX APEBHHX 06-
JlacTedl CHOCA M 0CaJKOHAKOMJIEHHS J0JKHA NPOXOIUTE MEXIy
STHMH nyHkTamH. Ecam wanuune kopbl BHIBETPHBAaHHS B TaHHOM
Cllyyae He NPHHATb BO BHHMAHHE, TO HEJb3f C/eJATh OJXHO3HATHBIN
BbIBOA O pACHONOXKEHHH TPaHHILl O6JacTH CHOCA, NMOCKOJBKY He
HCKJIIOYEHO, 4TO MHTEpecylollie Hac OcalKH IepBOHAYAJILHO OTJa-
Tanuch MO BCeil MJIOMIAIH, HO Tepel HauyajoM (HIH B HayaJe)
OTJIOKECHHS MEPCKPHIBAIOLIEr0 KOMIJIEKCAa HA YacTH STOH IJIoWamd
OBTH YHHUTOMKeHL. B psge caydaes, ecaum He IPHHATE BO BHH-
MaHHe COOTBETCTBYIONHE IPH3HAKH NPEBHErO BLIBETPHBAHHS, HeJb3s
HCKJIIOUHTL M BO3MOXKHOCThL TEKTOHHUECKOTO KOHTaKTa B paspese,
B KOTOPOM OTCYTCTBYET H3yuaeMblfi KOMIVIEKC OT/JIOMKEHHMil, a cJe-
AOBATEJIbHO, HEBO3MOXKHO CYIHTb, Gblia JH B COOTBETCTBYIOLIEM
MecTe 06/1aCTh CHOCA HJIH 0CaJKOHAKOIMJEHHS.

Huorxa nns BbisiCHeHHS NpHMepHOTO PacmoyioKeHusl JpeBHei
o6nacTu CHOCa NMPUXOAHTCA HCMOMB30BATH OCOGEHHOCTH H3MEHEHHS
10 I7IOMaJlH KOJHYECTBA H Pa3MEPHOCTH OGJOMOUHOTO MAaTepHa/a.
B obuem cayuae npu npuGIHKeHHH K 0614CTH cHOCA o011ast HackHl-
IMEHHOCTE OCALOYHBIX TOJIL OGJOMOYHBIM MaTepPHAJOM H Tpeoliia-
NaiollHil pasMep 0GJOMKOB B HHX BO3pacTaior. OnHAKO 3Ty 3aKo-
HOMEPHOCTh HEPEAKO MOTYT HAPyINaTh HEKOTOPBIE JOKAJbHLE (ak-
TOPBI: PACNOIOKeHHe NeJAbT PeK H HaJuue octposos [125, 143],
YBEJIHUCHHE 3€DHHCTOCTH B 30HE Pa3BHTHS TeueHHil [195], mosiBae-
HHE KDYMHOSEPHHCTBIX OCAAKOB B YMAJEHHLIX OT CYUIH y4acTKax
BOOEMOB, BCJIEACTBHE JEATENbHOCTH MYTHCBLIX NOTOKOB, H T. I
Kpome toro, npu npuGmaumennn k pechma BBIPOBHEHHOH 00JacTH
CHOCA MOXKET H He NMPOHCXOMHTH YBEJHYEHHS DOJNH H Pa3MePHOCTH
00aoMouHOro MarepHasna. Bce 310 HAKNAAWIBACT H3BECTHLIE orpa-
HHUCHHS 14 BO3MOKHOCTb HCIOML30BAHUS YKA3aHHOTO MPABUIIA.

Hanexnoe mpumenenne ero BoaMokuo b OPH MPOBEAEHHH
HaOJIOLCHHH B JOCTATOUHO 3HAYHTEIBLHOM KOJHYECTBE NyHKTOB.
B sToM ciyuae Moryr GmiTh cocTaBieHB cxeMbl H3MeHeHHs POJIH
00JOMOUHOTO MaTepHana (HJIH KAKOH-TO ero TPaHyJOMETPHYECKOH
PasHOCTH) 110 MJIOMIA/IH IIYTEM MOACYETA MPOLECHTOB ero colepKaHus
B KaXKIOM paspese, CXeMbl H3MEHEHHT 110 INIOLIaJH CPefHero HJIu
MaKCHMAJBHOrO pasmMepa OGJOMKOB B OTJIOMKEHHSIX ONpeleeHHOro
Bospacra. Mamenennst takux napamerpos Y106HO IOKa3BIBATh
B BHAe u3oauHHI. HM3onunun o6biubo nayr NPUMEPHO MapaJiieasHO
HJH TIOJL OCTPBIMH YIJIaMH K rpanHie o6/acTH CHOCA, 3HAYHTE/bLHBIE
K€ HX OTK/IOHCHHSl OT OOLIero HampaBJEHHS YKa3bIBAIOT HA MecTa
BIIA/IENIS PeK, HaIHYHE OCTPOBOB, CYLIeCTBOBAHHE NPOJIHBOB H IpY-
THE JIOKaJIbHBIE H3MEHCHHS (PH3HKO-reorpapHyeckux yCaoBHi.

B nosesbix yenoBHax aas ompenesenus TPaHyJ/JIOMeTPHYECKOTO
€ocTaBa rpyGOOGIOMOUHEIX NOPOX PEKOMEHAYETCS HCIOJIb30BATH
HaGOPBI MPOBOJIOYHLIX, (haHepHEIX (pHC. 3) M T. . paMOK ¢ pa3Me-
PaMH BHYTPEHHEro NpSIMOYIOJLHOTO OTBepeTHst 4 u 6, 8 u 12, 16 u
24 [125] mnu 3 m 4,6 u 9,12 u 15 cu [16]. TIpu momomu Takux
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Puc. 3. HaGop pamox (da-
HepHBIX MJIH H3 OPrCTeKa)
JJI5l OnpefeNeHHs Trpany-
JIOMETPHUECKOr0  COCTaBa
rpy6000IOMOUHLIX  TIOPOZ

B TOMEBLIX YCJIOBHSX.

PasMepsl [aHBl B CaHTHMET-
pax.

PaMOK MOXKHO, NpPHKJaAblBass OOJOMKH MJIHHHOH OCbIO K COOTBET-
CTBYIOULUM HX CTOpOHaM (pHc. 4), JIerko NoApasienuTb 0GJOMKH
Ha 7 KJaccoB. -

MoryT 6bITh HCIIOJIL30BAHBL PAMKH H JDYrHX PasMepoB H B HHOM
KOJIHYeCTBEe, B 3aBHCHMOCTH OT OCOGEHHOCTeH HM3y4deMblX [OpOJ H
nesaecooGpasHoil JeTAJbHOCTH, HYKHO TOJABLKO CTPEMHTBCS, UTOGLI
pasMepnl cTOpOH 0Opa30BHBAJIH NOCJeNOBATEJIbHBIH psl, OJAU3KHI
reoMeTpHueckoii mporpeccun. Hampumep, npu JerajbHbIX paborax
yao6en nadop 2,5 u 3,2, 4 u 5, 6,3 u 8, 10 u 12,5, 16 u 20, 25 u
31,5 cm. [Insa nopcuera oObiyHO GepyT 100—200 06.10MKOB, HOAPAL
0TOGpaHHLIX N0 KAKOHA-TO HaMeueHHOH JHHHMH, JHOO C ompeje/ieH-
HoH nuomaznu, au6o U3 Kakoro-to ofbema nuacra. Ilocae BhisicHe-
HHSI TIPOLEHTHOrO COAepKaHHA 06JOMKOB KayKJO0ro Kjacca MOryT
ObITh NOCTPOEHLI HApacTalolllie KPHBBIE TPAHYJOMETPHYECKOro Co-
cTaBa H N0 HHM BLICUMTAHLI 3HAUEHHsI MeIHAHHOIO pasMepa H Ko3(-
duUHEHTE COPTHPOBKH, a TaKiKe HEeKOTOpble Apyrue Koapguiin-
entsl [125]. UToOBl yCTAHOBHTH H3MEHEHHe COOTBETCTBYIONIHX Xa-
PAKTEPHCTHK M0 IJIOUIafH, BHIPAaKalOT MX B BHAe u3oauuuil. Ecau
rpanyJOMeTpHYECKHH cOCTaB ONpPEeleNisiicst Ha Pa3HbIX YPOBHAX H3Y-
yaeMoro crpaTturpaduueckoro noipasienenys, TO NpeiBapHTeNbHO
MOJCUUTHIBAIOT CPEHHE JaHHBIE.
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Puc. 4. Cxema onpeJieieHnsi Pa3MEPHOro KJjacca OKATHlId € TOMOIILIO
(anepHOil paMKH.

a, 6 — Gonbiasi OCh OKATHINA NPOXONHT B NPOCBET N0 AJHHE DAMKH, HO HE MPO-
XoauT momepek ee (kmacc 8—12); 8 — GoJblllas OCh OKATHIIA MeHbUIE IJIHHHOH
CTOPOHBI paMKH, HO IIHPHHA €ro Gnuska wam pasna aaune (kaacc 8—I12 cMm).
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B rex cayuasx, koraa rpy6oo6a0oMounLie MOPOALI H3YYAIOTCH T10
GeperaM pek H JPYrHX BOJOEMOB, MOXKHO ONpenensiTe CpemHHui
06beM 06JIOMKOB MyTeM MOTPYIKEHHST ONpeLeeHHOT0 HX KOJHYeCTBA
B IpanyHpoBaHubLIi cocyll (Hampumep, BeJpo) ¢ BoAoil. 3uas o6bem
BLITECHEHHO! IPY600GJOMOUHBIM MATePHAJIOM BOAB H KOJHYECTRO
0GJOMKOB, TYTeM JeJeHHsl [ePBOr0 3HAYCHHS Ha BTOPOE MOIKHO
ONpELCTHTL CpenHit 06beM obsaomkoB. Cuntaercs [128], uro cpen-
HHiT 06beM 00JIOMKOB YMEHBLIAETCS 0 Mepe YAAMCHHS HX OT HCTOU-
HHKOB CHOCA, a CJeN0BATENbHO, STOT HAPaMeTP MOMKET TaKikKe HpH-
MEHATBCA JJIF PEKOHCTPYKIIMH MOJOMKEHHA 00J1aCTH cHOCA,

Hast BoccTaHOB/IeHUS TOJIONKEHHSI 06JacTH CHOCA MOTYT TaKiKe
HCII0/b30BATLCSl M H3MEHEHHSI CpeJHero pasMepa 06JOMKOB. Ero
JIETKO  ONPENE/IHTL, PA3JOKHB BIIOTHYI0 0O  NPAMOH JHHHH
HECKOJILKO 1€CITKOB 00JOMKOB M M3MEPHB HX 06mylo aunny. [locie
ACJCHAS NOCAEAHEl HA YHCI0 OGJOMKOB NOJYyuaeTcs cpenHuy pas-
mep o6Gnomkos [16, 125]. ITpu stoM MoxHO HPH OTYETIHBOH YIIO-
ULEHHOCTH O0JIOMKOB, COOTBETCTBYIOLIHM 0GPa3oM pacKaibiBas HX,
ONpeLeaHTh CPeAHHH pasMep 00JOMKOB 110 JJIHHHOI, KOPOTKOII HJIH
CpelHel ocH.

AHAJIN3 OCOBEHHOCTEN W M3MEHEHMS
BEHMIECTBEHHOT'O COCTABA OTJIO)EHHH

Il BRISICHEHHST pacHoOKeHus ApeBHEH 06J1acTH CHOCA OueHb
BAXKHO ONpEJIe/INTh MeTPOrpauueckHil COCTAB OBGJOMKOR nopon
B H3yuaemblx ornoxenusix. Ecam cpeam o610MKOB oTmeuaiores
HOPOABI,  XapaKTCPHBIE TONBKO AJs1 ONHOH 30HBl COBPEMEHHOrO
OTCYTCTBHSI ONHOBO3PACTHBIX TOJIL, TO, CTECTBEHHO, MMEHHO Ha
MeCTe 3TOH 30HBI M pAacCHOJATralnach COOTBETCTBYIOIAs 06/1acTh
cHoca. YeM KpymHee H3yueHHble OGJOMKH, TeM HaJiexxHee pesyiib-
TAaTHl, MOCKOJbKY GoJiee KpymnHLIE 0GJI0MKH NEPEHOCATCS HA MeHb-
liee paccTosHHe OT 06JacTH CHOCA, YeM MeJakHe. Kpome Toro, mei-
KHE 3epHa, HampHMep MecyaHOH W rpaBHIiiHOM PasMepHOCTH, MOTJIH
HEOLHOKpAaTHO nepeoriarathest. Eme Menee Wagesmubl 1anHbe u3y-
"EHHST MHHEPAJLHOIO COCTAaBa aJeBPHTO-NECUaHBIX nopof. Jlummb
B PEIKHX Cay4asX NPH ONpefeNeHHOH cnenHpHKe nerporpaguue-
CKOTO coctasa nopoj o6aactH cHoca (06HIHe MeTaMoppHYeCKHX
WIH MarMaTHIeCKHX TMOPOA CO CHeNH(pUUECKHM KOMILIEKCOM aKIec-
COPHLIX ~ MHHEPAJIOB, Ha/HUHE pa3MBIBABLIHXCS MECTOPOK IeHHH
H T. 1) 10 KOMILTEKCY OGJIOMOYHBIX HJIH N0 OCOGEHHOCTSIM pacmnpe-
ACICHHA TIO IIOWMAJH OTAEJBHEIX MHHEPAJOB MOMKHO JIOCTATOYHO
HAE’KHO CYIHTH O MeCTOHAXOXKIEHHH O6GJacTH CHOCA [38]. Uuorna
AIs PEUICHHS BOTIPOCA O €€ PacloJOKeHHH HCNOAb3YIOT TaHHbIE 110
THIOMOPGhH3MY MHHEpPaJIoB, XapakTepy BK/IIOUYEHHH B HHX [63,
93, 103].

ITo cymectny, nenonbsoBanue ocoGennocted u Xapakrepa H3iMe-
HEHHS BEIECTBEHHOrO COCTaBa OGJIOMOYHBIX KOMIOHEHTOB OTJIOMKe-
HHH JUIS CYX/IEHHSI O MECTOHAXOMXKIEHHH 06.1aCTH CHOCa, 3a cyer
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paspyuienus KOTOpO#l OHH C(OPMHPOBAJHCE, s3akJ/jouaerca B IpH-
MeHeHHH ABYX Ipynn MeToLO0B.

1. BuisiBjicHHE CPEAH H3y4aeMbiX OT/J0KEeHHH TaKuX KOMIIOHEH-
T0B (0610MKOB TOPOJL, MHHEPAJOB, accolmalyii 06JOMKOB TOPOL
Wiy MHHepajoB, HEKOTOPBIX pa3HOBHAHOCTEH MHHEPAJa0B), KOTOPHIE
MOLIH TIOMACTh B OCAJKH JHUIb Graronaps npUHOCY M3 OnpejeeH-
HOro paiioHa pasBHTHS fonee [ApeBHHMX TOPOML. OaHOBPEMEHHO,
oCTECTBEHHO, H3Y4aloT H TOJIH TeX JpeBHHX 1IOPOX, KOTOPBIE
MOLAM CJaraTb COOTBETCTBYIOLIAE ofmacTH CcHoca. Takoe H3Y-
qeHpe OCAJOYHBIX OOpasoBaHui ¥ TOMLL ApeBHHX TOPOA Lene-
c006pa3Ho TPOBOLMTL Ha OJHOM H ToM e ypoBHe OpraHH3ailii
pentectsa. Hanpumep, npH obHapysKeHnn 00JOMKOB rpaHHTOB CPeH
rajek Tpy6006/10MOYHBLIX TIOPOA cleflyer BbISICHHTb, B KaKHX pai-
OHAX OTCYTCTBHS O/{HOBO3PACTHBIX oTsoenuit (B paiionax BO3MOXK-
HOr0 MecTOHaXO0KJIeHHS oGnacTell cHOca) HAXOAATCA TOMIMH C Ta-
kumn ke rpauuramu. Ecan cpeint AKILECCOPHBIX MHHEpaJoB BCTPE-
yeHa AcCOLMALMs, XapaKrepHas L1 HEKOTOPHIX MeTaMOp(HUYCCKHX
nopof (MoJIOKHM, CTaBpOJIHT, JHCTEH, CHAJMMAHUT), HeoOGXoLNMO
yCTaHOBHTb, B KaKOM H3 pailoHOB BO3MOIKHOTO pAacnoJOKeHUs 00-
TacTefi cHOCa MOTJH OBITE MaTepHHCKHE MOPOALI, COepiKaline €c.

B o6iieM, ecand B H3y4UaeMBIX OTJIOMKEeHHAX 00HAPYKEH KaKofi-TO
creluuuecKnii KOMIOHEHT, MeCTOHAXOXKeHHe MaTepHHCKHX TOJITLL
KOTOPOro yCTaHOBJ/ICHO (mpuueM TOJBKO B OAHOM H3 paloHOB, MO-
rymux ObiTh 00aaCTAMU cHoca), TO CTaHOBHTCH H3BECTHBIM H
O/0KEHHE COOTBETCTBYIONIE obnacTh cHoca. KoHeuHo, BHBO/bL I10-
nyuatorcst Gosee HaACKHBIMH npu oGHAPYKEHHH HEeCKOBKHX 1000-
HHIX KOMMOHEHTOB. Ec/ii MeCTONOJNOKEHHE MaTepHHCKHX NOPOA AOC-
TATOYHO JOKaJAH30BaHO, TO, 3Has MeCTa HAXOMKIeHHs COOTBETCTBYIO-
lero crelnduyeckoro KOMIOHEHTE, MOKHO JaxKe «TpaccHpoBaTh?
myTH €ro nepeMelleHus OT MecTa MoOGH/IM3alHH MaTepHana, €ro
cO/lep Kallero, A0 3aXOPOHEHMS.

B HEeKOTOPHIX CAydasix OnpeAeleHuyio noMolb OKasbiBaeT H OT-
CyTCTBHE HeOBXOMHMOH CBA3H MEHKIY BelleCTBEHHBIM COCTABOM
ocaJlOUHOrO MaTepHaja H3YUaeMbIX NoOpoJL ¥ COCTaBOM TOIML, C/1a-
rajomux pafioH OJHOTO H3 npeanosaraeMex MecTOHAaXO0Kiennit 006-
ngactn cHoca. Takoil TOAXOL MEHEE QueBH/EH, UeM OMpeieeHne
pacIooKeHus 0GIACTH CHOCA 10 OGILHOCTH B COCTABE oca0YHBIX
TOJLL ¥ BEPOSTHBIX /s HHX o6aacreit cHoca, MO3TOMY HECKOJIbKO
[1033Ke MBI Ellle BEepHEMCs K 3TOMY BOTPOCY.

2. BuisicHeHne 3aKOHOME@PHOCTEeH H3MEHEHHs ocoberHOCTEH Oca-
JOYHLIX TIOPOJ, 110 MJIOUIAMLH. Tak, 0 HaJHYWH B ONpe/eJeHHOM MecTe
06nacTH CHOCA MOXHO CyAHTb TO HOBHLIIEHHOMY COJEpPKaHHIO
BG/IM3H OT HEro 06JOMKOB OJXHHX HOPOL MW MHHEPAJOB H MOHHKEeH
HOMY ApPYTHX (puc. 5, 6), no TATOTEHHIO K HEeMY OTJIOKEHHH, MPH-
HajJexKamux K KaKO#-TO cnenudyeckoi Teppnreﬂﬁo-ne'rporpatpﬂ-
yecKoi HIH 'reppmenHo-MHHepaﬂomqecxoﬁ NPOBHHILMH, MO H3MCHE-
HMIO COAepKaHud HEeKOTOPbIX pasHOBHAHOCTEH 006JOMKOB TIOPOJL HIIH
MuHEpaJoB 110 Mepe yAanenus oT MecTa CHOCA.
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Puc. 5. SaI(OHOMCpHOC H3MEHEHHe CPeAHHX CO,IIE[)}K?]HIIH HEKOTOPBIX THAMKEJbIX

MHHEPAaJoB IIpH YAaJIeHHH OT JAPeBHHX obnacTeil cHoca B HHMHEIOPCKHX OTJ0-
wenuax cesepa Llentpanenoii Cubupn (no M. E. Kanaany n 3. 3. Ponkn-

Hoit [1971 r.]).
Il —yepunie pyausie (%): I— <10, 2—10—25, 3 — >25; Am — amdubonnt (%): I—
<1, 2—1-=5, 3 — >5; Ep—osnupor (%): /1 — <10, 2— 10—25, 3 — >25; G — Taxenas
dpakuua (Bec. %, Gea ayTHTeHHHWIX MHHepatom): [ — <, 2—1—3, 3— >3: Ti— aeil-
KOKCEH H THTAHHCTBIE TpyAHoonpepemuMeie MuHepann (%): / — <10, 2 — 10—25, 3§ — =>25;
Mc —cmioast u xaoputel (%): I — <<5, 2—5-20, 3— >20; 4— rpaunnnt Gacceiina;

5 — pa3ape3snl.

[To cymecrBy, mourH Jai0Gble H3MEHEHHsi B paclpejeieHdn 00-
JOMOYHBIX KOMIIOHEHTOB II0 IMJIOILAJH pacnpoCcTpaHeHHs 0CaJ0YHLIX
TOJILL MOTYT OBITb HCHOJL30BAHLI NMPH PEIIEHHH BONPOCA, SIBJISJIACH
JH Ta HJIAM HHAs TePPHUTOPHSA, B Mpelerax KOTOPOH OTCYTCTBYIOT
OJHOBO3pAaCTHLIE OTJIOXKEHHS, B COOTBETCTBYIOLLEe BpeMs 00/1acCThIO
cHoca uaM ocajakoHakonsenus. IlpaBna, Ha ocHOBaHHM 3THX JlaH-
HBIX BBIBOJALI He Bcerjga OYAYyT OJHO3HA4YHLIMH HJH HECOMHEHHBIMH,
HO B KOMIJeKCe ¢ JApyrHMH ¢dakTaMH OHH, KOHeuHo, Oyayr GoJee
onpeieseHHBIMH.

Bonbuioe 3sHayenne uMeer u3yueHHe OcoGeHHOCTEH pacrpese-
JIEHHsT DPa3sHOBHAHOCTEH MOpPoA006pasyIHX 06/J0MOUHBIX KOMIIO-
HEHTOB OCaJIOYHbIX MOPO HJIH OOLIero COAEpIKAHHA B HHX TSMKeIbIX
MHHepa/JoB. ITO CBA3aHO C TeM, YTO pacmpejiejeHHe OTAENbHBIX
BHAOB TSXKeJ/bIX MHHEpPaJoB, H3-34 TONO YTO HUX KOJIHYECTBO BHIpa-
#aercs OOLIYHO B NPOLEHTAX OT COJAEPMKaHHS BCeX TSAMKEILIX MHHe-
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Puc. 6. CxeMa pacmpoCTPaHEHHsS COA+XJIOPHTOR B HHIKHEMEIOBBIX
(a) u BepXHeMeNOBHIX (0) OTIOMKEHHIX depranckoil BOajIHHbI, M-
JIOCTPHPYIONIAS TEHIEHIMIO K YMEHBUICHHIO COLEPHKAMHS STHX Mille-

panoB npH MPHOJHMKEHHH K JPeBHHM objacTaM CcHoca.

]—3 — ofnactH TNOHMMKEHHBIX ([), NOBHIIEHHBIX (2) H DPOMEKYTOUHHLIX (3)
copepkannii; 4 —obaacTu cHoca; 5 — MecTOHaxoz/leHne paapesa WJIH leHTpa
HX TPYNOBEl H CPeJHEe cojepxanHe MHHEPaaoB (%).

pajioB B MOPOAE, YacTO CHUIBHO H3MEHSAETCHA JHIUb B pe3yabTaTe Ko-
gebaHuii B cojeprKaHHM JPYrHX MHHCPAJOB. [leiicTBUTENbHOE XKe
CcofiepiKaHHe psilla TAKENbIX MHHEPAJIoB MONKET 3HAUHTENBHO Hame-
HATbCS B pe3yabTaTe MHOTHX TpPHUHH, MPHYEM HEPELKO yike NMOC/IE
cTajHi CeJHMEHTOreHe3a, a HHOr/Ja H TOC/ae JHareHesa (47, 48].

B uacTHOCTH, 3ac]y:KHBaeT Oojee IIHPOKOro NPHMEHEHHS H3Y-
yeHHe THIOB OOJOMOYHOTO KBapua 1o METOLHKE, NpeAoKeHHOH
I. T. Jemmaeiinom u B. C. Kusizereim [63, 93]. CymHocTb 3TOr0
MeTola 3akaiouaeTca B caeayiouleM. @pakiuio pasMepoM 0,5—
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0,25 MM nomewaior B yameuky [letpu anamerpom 6—8 cM u 3aau-
BalOT HMMEPCHOHHOH KHIKOCTBIO € MOKa3aTeaeMm INpeJioMJeHHs,
MPHMEPHO PABHLIM MOKA34TENI NPeNOMJeHHsi KBapua (Hampumep,
rerparuaponadranniom CiHiz). 3epna usyuaor noa GuHOKYIsip-
HOH JIYNOJ npH yBeJauyeHun okoao 50 pas u MOA APKHM KOCHIM OCBe-
wennem csepxy. Ilox wameuxy IleTpu nomewaior uepnyio mia-
CTHHKY, a MeXJy Hell H Yalleukoi — JHCTOK 6e/oit Gymart, KoTo-
PBlii MOXKHO TO BJBHTaTh B NOJIE 3DEHHS, TO YGHPATD, UTOGHI yepe-
IOBaTh YEPHLIH H Genblit GoH.

Iocsnie TwiaTenbHOrO mepeMeMIHBAHHS YacTh 3epeH OCTABJSIOT
B LCHTPE, a4 OCTaJbHBle OTOABHTrawT K Kpaw. M3 uenrpanabHoii
KyUKH TIpEnapHpoBaJbHOI HIJIOH OTONBHTAlOT ONHO H3 KPaiHHX
seped. Ero mpocmarpupator Ha Gesom u uepHoM dome u no xapak-
Tepy BKJIOYEHHH OTHOCST K OAHOMY M3 THNOB KBaplia (pHc. 7).
Tak nocaenosarensio mpocmarpusator 300—400 sepen. [Ipu He-
0OJIbIIOM KOJHYeCTBE KBAplia €ro MpeABapHTENbHO oTOHpPAIOT u3
3€peH, a 3aTeM y¥Ke M3y4aloT B yauleuke [lerpu.

st rpaduueckoro HarJsiAHOTO H306PaKEHHS MOJYYEHHBIX pe-
3yJbTATOB ISl Kaxkjaoro obGpasua (MAH CcpPeHHX NAaHHBIX 10 He-
CKOJIbKHM) CTPOAT «3Be3fyarthie» AnarpaMMel. M3 oanoii Toukw
NPOBOLSAT BOCEMb Jyuell, PAacHOJOKEHHBIX noA yriaom 45° apyr
K apyry. Ha xaxjom Jyye oT WeHTpa OTK/IaAbBaOT oTpe-
30K, TPONIOPLHOHABHEIH NPOLEHTHOMY COMEPKAHHIO COOTBETCTBYIO-
Ulero THMa KBapla, 3aTeM KOHULl OTPe3KOB COCAHHSIOT MpAMBIMH

KBapy

be3 Bmapuyno- C bmapuyrem
20 0dpacmantn ofpacmanues
Mymmerd fpo3payneit
C CyoMuKpoCKont- CcybmurpocKony- C Murpackonu - i
YECKUMU yeckumy YerKuML i
B moyeru amu Brnrovenusmu bBxnroqenu s Brnrovernud
'3 5 = =]
) 3 3 =
3 3 = 3 3
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Pic. 7. Cxema knaccnduxannn o61omMouroro ksapua (no B. C. Kuszesy [1958 r]).
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aususavu. TIpin 3TOM TNpHHATA ONpejeleHHas MOCAeA0BATEIBLHOCTD
pacnoJioXeHHs THIOB KBapla Ha aydyax AHarpaMu (puc. 8).

BhisicHeHHe XapakTepa H3MeHeHHs COOTHOUIEHHS THIOB KBapua
110 IUIOUIAAH UACTO TO3BOJISET NOJYUHTh AOMOJHHTEJbHBIC NAHHLIC
0 HampaBJeHHH npuHOca 0G6J0OMOYHOro Matepnania, d cjeoBa-
TebHO, O PACTOJIONKEHHH obJacTell CHOCA, MOCTABIABLINX o6aoMOu-
HBIfl OCAJOUHLII MaTepHaJs, H CTeNeHH pasHuHsd nerporpacguyec-
KOTO cocTaBa 3THX obaacteil (puc. 9).

B nocjeineé BpeMs BLICKA3HBAaAHCh COOOpareHus, uTO IO H3-
MeHeHHIO CpeiHeil NIOTHOCTH KBapiia 00JOMOUHBIX 3€peH aJEBpHTO-
[ecyanbix NOPOJA NO TVIOMIAJH PacmpocTpaHeHHs OLHOBO3PACTHLIX
OT/IOMKEHHH MOXKHO CYAHTb O TMOJIOKEHHH obaactu cHoca [66]. Cre-
7aH BbLIBOJA, UTO KAPTH M30JHHH{ CPEIHEH IVIOTHOCTH KBapIEBLIX
zepeH HaleKHO (UKCHPYIOT NOJOKEHHE 06aacTH CHOCA TOHHHKEH-
HBIMH BOAM3H OT HHX 3HayeHHsMH, IJTO OODACHACTCH TEM, HUTO
B CelHMEHTALHOHHOM Tpolecce 3epHa KBapla, cojepikKailne pas-
JMYHOrO POJa BKJIOUEHHS, Pa3OuTble TPellMHKaMu, npH IEpeHoce
Jerye paspymaiorcs, yeM Ge3JeeKTHLIC. [TosToMy mo Mepe yaage-
HHsg OT OBGJACTH CHOCA PoJb Ge3fedeKTHbIX 3epeH B OCaKe yBE/H-
yHBaeTcs, B CBA3U C UM BO3DPACTaeT CPENHfs MJIOTHOCTh KBaplle-
BbIX 3epeH B ocaike. OfHAaKO TakKHe BBIBOABI CIIE Tpebyior Go-
1ee Halexknoro obocHoBanus. Kpome Toro, MeTOLHKa ONMpPENEICHILHA
cpeiHeil MJIOTHOCTH KBapLeEBHIX 3epei H HHTEPTpeTalli noJiyyeH-
HbIX JaHHbIX gocrarouHo Tpyaoemkn. [lTostromy npeacTaBiferci,
4TO ellle TPexAeBPEMEHHO PEKOMEHI0BaTh A/ HCTONL30BAHNA yKa-
3aHHBIA METOMI.

B psage cayuaeB JJs BBISICHEHHs BOmpoca O PACTOJI0KEeHITH
06JACTH CHOCA MOTYT HCIOJNb30BAThCSl AaHHEIE O BO3pacre MOPOL,
W3 KOTOPHX COCTOAT OGJOMKH, €CJH BO3PACT TOJIL BO3MOXKHAIX
ofsnacteil cHoca pasanudbpii. Takne JaHHbLIE MOMKHO MOJYYHTD, Ha-

Toewunobomsil

Puc. 8. Cxema pacnoaoxeHna
THROB KBapla Ha ueprexax (1o
B. C. Kusasesy [1958 r.]).
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Puc. 9. Tlpumep nameHeHHs! accOLHALH THIOB KBapla B albOCKHX OTJ0-
#ennax TIpuxkacnniicKoll BnaliHel B 3aBHCHMOCTH OT 00JOMOYHOrO MATe-
pHana, mocTynaoumero 13 pasubix obaacteil cuoca (mo M. JI. Tepaienko
n H. C. Oxnoseii [1971 r.]).

J—FPEHHHH pacnpocTpaHeHH acColHalMii; ‘.J—Hanpasne:-mﬂ cHoca; 3 — acco-
UHaOHH THIOB KBaplia;, @—3 — THNH KBapla corjacHo PACHONOYKEHHKD, TOKasaH-
HOMY Ha pHC. 8.

OpuMep, B pe3yabTaTe H3YUEHHS OCTATKOB MHKPO(ayHBl B H3BECTHS-
KOBBIX TajJbKax H B MacCHBaX KapOOHATHLIX MOPOA BO3MOKHBIX
ofJ1acTel cHoca.

[Tonoxenne obaacTiu cHOCa MOMKHO YCTAHOBHTL M HA OCHOBE
H3yyeHHsi aOCOJIOTHOTO Bo3pacTa OGJIOMKOB TMOJEBHIX LINATOB HJIH
HEKOTOPBIX JAPYrHX MHHEpPAaJOB B ajleBpPHTO-IECYaHBIX MOpOAAax
[69, 129]. Ilpumenenne 3TOro MeToAa TpeACTaBJseT 0COGEHHO
Go/bLIOH HHTEpeC ATS 3aKPHIThHIX O0jacTeil, A KOTOPHIX HCIOJb-
30BaHHe IPYrHX METOMOB ONpefesients HCTOUHHKOB CHOCA IIPH CKYI-
HOCTH KepHOBOTO MaTepHaJa H OTHOCHTE/JbHO PedKOIl CEeTH CKBaKHH
UacTo INPHBOAHT HCcaefoBaTeseli K HEeONHO3HAUHBIM BBIBOZAM.
Hanbonee 3h¢exTHBHBIM 3TOT METOX OKas3aJcsi, HanpHMep, NpH
PEKOHCTPYKUHAX, TNPOBEIEHHBIX MJf = ME3030HCKHX  OTJOKeHHI
3ananno-Cubupckoii HusMennoctu [129] (puc. 10). Onuako u3-3a
CJ0XHOCTH onpejesneHns abcolOTHOrO BO3pacTa MHHEPAJOB TaKue
PEKOHCTPYKIIHH MOTYT BHINOJHATHCH JIUIIL NPH CHEIHAJTbHBIX HCCJIe-
AOBAHHAX H NPH HAJIHYHH HeOOX0AUMOro 06OpyI0BaHHS.

Msvenenne MMHEPaJAbHOro COCTaBa TJIHHUCTHIX MHHEPAJOB MO
NJAOUlaLH HEPEAKO CJAYKHT XODOLIHM TIoKa3aTejeM TNpHOJHKEeHHS
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Puc. 10. CxeMma pacnofioxeHus CcKsa-
JHH, H3 KepHa KOTOPLIX OMpefefieH ai-
COJIOTHBIH BO3PACT TEPPHIEHHBIX MuHe-
pPanoB Me3030fCKHX NOpOd, M Hampas-
JeHuil cHoca 0O6JOMOYHOrO MaTepHanaa
st oraoxennit Cpennero IlpnoObna
n Ilyp-TaszoBckoro memxaypeubs (mo
C. T. Capkucsny, B. C. TIloropenosy

u A. C. Tyaesy [1975 r.]).

K obmaacTtu cHoca. Tak, mo mepe
npubauzkenuss kK obaacTH cHoca
HHOTJd OTUYeTJIHBO  YyBeJHYHBa-
I0TCSl POJb KAOJMHUTA W TpH-
Mech CBOOOJHOTO IJIHHO3EMa.

YacTo CUHTAIOT THIHYHBIM
VBeJHYeHHe POJIH  MOHTMOPH/I-
JIOHHTA M0 CPaBHEHHIO C THAPO-
COJ0H TIpH yaajeHHHu oT obJja-
CTH CHOCA, O/lHAKO B 0GCTAHOBKe apHIHOTO KJHMaTa M MOBHIIIEH-
HOJI LIEJOYHOCTH BOA B MPHOPENHBIX 30HAX BOJOEMOB MOXKeT HABJII0-
natbest © obpaTHasi 3akoHoMepHocTh [25]. Tlosromy wmcmoabsoBaTh
0CODEHHOCTH H3MEHEHHS COOTHOLIEHHS MO INIOLIA[AM TFHAPOCIION H
MOHTMOPHJIJIOHHTA [Jisi BBIICHEHHWg pachojoxeHHs objacTh cHoca
Haj0 ¢ y4eTOM BO3MOXKHOCTH Takoil MHBepcuH. MoxkHO HamesaTbesd,
YTO JJisi BHIICHEHHS OTHOCHTeNLbHOH ©Omamu3ocTH o06/acTH cHOca MO-
ryT GBITh HCIONbL30BaHBI OCOOEHHOCTH pacnpejeneHuss H APYyTHX
FJIMHECTBLIX MuHepasioB. Tak, BBICKaseBaloTcsi coobpamenus [78],
uTo npeoGiagaHHe B COCTABe TIVIHHHCTBIX MHHEPAJOB THAPOCJION
yKasbiBaeT Ha yjajsenHocTh GeperoBOHl JIMHHH, & XJOpHTa —Ha ee
6mu3ocTh. [lokasaTenem yaaseHHOCTH OT o6GJacTH CHoca HHOrJA
MOZKeT ObITh H CTENeHb CTPYKTYPHOrO COBEPIICHCTBA OMpeAeseHHOro
IIHHHCTOTO MHHepana (HampuMep, y KaoJHHHTAa B MOPCKHX obcra-
HOBKAaX OHa yMeHbllaeTcs NpH ylajenuu ot Gepera [155]).

Jl1s1 BbISICHEHHS HOJIOXKEHHS 06JacTH CHOca M IyTell pasHoca
00JI0MOUYHOTO MaTepHaJ/a 0oJblIoe 3HAUEHHE MOMKET HMETh IPHMeHe-
HHe CIelHaJbHOro MareMaTHuyecKoro anagausa. Eciu M3 HCTOYHHKA,
MECTONOJOMKEHHEe KOTOPOTO HEH3BECTHO, MO MJIOL[AAH OCaJKOHAKOI-
JIEHHSl pacceHBAeTCH KaKoH-TO KOMIOHEHT, COAEpKAULHE Ompeae/eH-
Hble IPHMECH, TO 1IOJIe Pa3HOca ero #ABJSeTCS peaJju3alnueili cayuaii-
Horo moJas. IIpn mocTaTOYHO MACCOBHIX OMpeleqeHHSX cOcTaBa Ta-
KOTO KOMNOHEHTa CTPYKTypa €ro NOoJsi pPACCeHBAHMS MOXKeT ObiTb
BLISICHEHA Ha OCHOBE BEPOSITHOCTHOH MOJeNH HakoIIeHHs npH JH(-
dysnonHOM mpornecce. JTo Ke JaeT BO3MOXKHOCTE BOCCTAHOBHTDL
KaK MOJOMXKEHHe HCTOYHHKA KOMIIOHEHTA C MPHMECAMH, TaK H IyTH
ero pasuoca. [logoGunlii ananus Obl1 NpoBeAeH AJS BbISICHEHHS
HCTOYHHKA M TyTeil mepeHoca HTTpHiiCOMepIKalllero rpanarta B ant-
cenoManckom Oacceiine 1oro-socroka CCCP u npuaeskamiux crpas
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[30]. Koneuno, K TakuM TPYyILOEMKHM MeToAaM CjedyeT obpaiiaTbest
JHHIL B TeX CJayuyafx, Korja Apyrue OoJiee MPOCTBICE M OYEBH/HBIE
NpHEMB He MOTYT ObITh HCNOJB30BaHBI.

B sakaiouenne npuBeleM npHMep, KOTOPLIH HJIIOCTPUPYET BO3-
MOMKHOCTE BBISICHEHHS NOJOXKEHHs 00JacTH cHOCAa MO OTCYTCTBHIO
HeoOXOMMMOMl CBSI3H MEXKJAy COCTAaBOM H3yuaeMbIX OTJIOMKEHHH H
TOJII NpeAnoJaraeMoil 30Hbl pa3MbiBa. Ilpn 3TOM, NOCKOJBKY mpH
naneoreorpad@uyecknx pPeKOHCTPYKLHSX Bcerja HeoOXOAHMO OCHO-
BLIBATBCS HAa KOMILJIEKCe NaHHBLIX, IPHBeJeM H JAPyTHe MaTepHadbl,
HEMOCPEeACTBEHHO MMeIOIlHe OTHOIIeHHe K mpobJeMe BbisiBJIEHHS
JpeBHHX 06JacTeil cHoOcA.

Xopolo H3BECTHO, UTO B pe3yJbTaTe INOCAeAYIOLIero pasMmbiBa
MOTYT TMPOHM30HTH He TOJHKO 3HAYHTENBHbIE H3MEHEHHs MOIIHOCTH
OTJIOKEHHH, HO H MOJIHOE HX YHHUTO:KeHHe. BOT nouemy BHISICHEHHE
BOMpOCA, ABJSIAChL JM TEPPUTOPHS OTCYTCTBHS TOJIL OMpere/eH-
HOr0 BO3pacTa B COOTBETCTBYIOIlee BpeMs 00/AaCThiO CcHOCA MJIH
OCaJKOHAKOIJIeHHs, noayac npeacraBasger cofoil L0CTATOYHO CIOXK-
Hylo npobaemy. Pemenne ee ocobeHHO yC/I0KHSETCS B TOM ciaydae,
KOTZla Takoii paiion B GoJsiee NO31Hee BpeM$s HCNbITa/J] HHTEHCHBHOE
noaustHe. OJAHHM M3 TaKHX TIPHMEPOB SABJAETCA TEePPHTOPHA CO-
BpeMeHHOIl 10#HOii ToJoBuHE PepraHcKoro xpefTta B MEJI0BOM
nepHoze.

[Toka elle HeT eIWHOAYIIHOTO MHEHHS O BpEeMEHH BO3HHKHOBE-
HHA OOJ4CTH CHOCAa B IOJKHOR uacTu coBpeMeHHoro ®eprasckoro
xpe6Ta. Oanu nceaefoBaTeNH CYHTAIOT, 4ro mpuaeraiouias kx Ta-
nacco-PepranckoMy pasioMy CeBepo-BOCTOYHAH HYacTb I0PCKOH
TOJILH HayaJda BO3AbIMATLCH H pa3MbBIBaTbed € Jl0rrepa, ApyrHe
NoJaramT, 4TO 3TOT Npollece HavaJcd JHIIb Ha rpaHHle PCKOro
1 MeJOBOTO NEPHOJIOB, TPETbH K€ YKas3blBalOT, yTo obulee MOAHS-
THe 10KHOH moaoBunbl PepraHckoro xpebTa HAYAJOCh JHIIb
8 aapbe WJIM TPeANoNaraioT Havyanao MNOAHATHSA B DaHHEMEIOBYIO
snoxy (mocie BaaaHkuua). I[TpuBeennsit najeko He MOJHBIA nepe-
YeHb CYILLECTBYIONIMX MHEHH O BpeMeHH BO3HHKHOBeHHS 06.1acTH
cHOCA B IOJKHO UacTH COBpPeMeHHOH Teppurtopun depranckoro
xpe6Ta CBHIETEJNbCTBYeT O TOM, 4TO paccMaTpHBaeMBIi BONpOC He
MOXKET ellle CYHTAThCsl pellleHHBIM. B TO iKe BpeMs OTMeuyeHHbIH
pasnoGol BO MHEHHAX, MO-BHAMMOMY, YyiKe caM mo cebe roBOPHT
0 HeJ0CTATOYHOCTH (DaKTHUECKHX AaHHbIX, HA KOTOPBIX 3TH MHEHHS
OCHOBHIBaJIMCh. B cBsi3H ¢ 3THM TNpHBeAeM HEKOTOPLIe Pe3yJbTaThl
cnelMaJbHBIX HCCaAe0BaHHMA, TPEANPHHATEIX AJs PellleHHs paccMmar-
pHBaeMOro BoNpoca.

H3yuenne BocTouHoil uactn Pepranckoil BmaiuHbl NOKasado,
yro HamboJee NpHOJHKEHHble K I0KHOH mojoBHHe PepraHckoro
xpe6Ta paspessl MeJoBHIX oraozenuii (puc. 11, paspesw 127, 158,
157, 156) xapakTepnayioTcsi HaHGOJBLIEH NOJHOTOH HHKHHX YacTeil
W COrVIacHBIM 3aJeraHHeM Ha lopckoit toame. Mesosbie XKe OTJO-
KEHHS, PacnpoCTPaHeHHLIE HECKOJbKO IOro-zamnajHee OT 3THX pas-
pe3oB, T. e. gamplie ot Pepranckoro xpebra (paspess 113, 130,
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Puc. 11. Cxema pacnoJoKeHHS H3YUYeHHBIX Paspe30B MEMOBLIX OTJIOHe-
nnil B6AN3H 103KHOI mosoBuHEl PepraHckoro XpeGTa u XapakTtepa H3Me-
HEHHS COMEpIKaHHsl MOpPoA00Gpasylolinx  06JOMOYHEIX  KOMIOHEHTOB

B HEKOTOPHIX W3 HIX.

I — mecronaxomaenne u Homep paspesa, 2 — Tanacco-®Pepranckuit paazoum.
CekllHH B KOJOHKax COOTBETCTBYIOT cBHTaM (B WX crpaturpadgmueckoii mocienona-
TeALHOCTH), HA KOTOpbie noapasiensercs MeaoBad Tonma. B kamnoit cexunn
c/GBA HANMPaBO NOKazaHO cpejHee [Af cBUTH comepxkanme (%) xBsapua, oGaom-

KOB KPEeMHHCTBIX nopoj (uepHble YUacTKH) H MOJAEBBIX WIMATOB.

129, 128a, 155, 159), 3amerator mpsAMo Ha MaJe030HCKHX NOPOAAX,
0OBIYHO HMEIOUHX 0(JIH3 KOHTAKTa TPH3HAKH IPEBHEro BHIBETPHBA-
Hua. [Ipn 3TOM camble HH3BI MeJOBHIX OTJOXKEHHH B 3THX paspe-
sax ortcyrcrByioT. Takmm o6GpasoMm, B paccMaTpHBaeMoMm paiioHe
Ha0mogaercss OTUETJIHBOE TPaHCTpecCHBHOe HaJjeraHHe HH30B Mc-
JOBBIX OTJIOXEHHH ¢ CeBepo-BOCTOKa Ha oro-zamai. 3tor (akr
HApANY ¢ YMeHbIIeHHeM MOIIHOCTefi cTpaTHrpadHuecKHX NOApas-
JleJTeHHil MeJOBHIX OTJOMKEHHH B TOM JKe HANpaBJEHHH M OTUETIH-
BbIM yBeJHYEHHEM HHOI/Ja HX rpyG03epHHCTOCTH MOKAa3bIBAET, UTO MO
KpaiiHelt Mepe B HeoKoMe—anTe obJacTh CHOCA AJd paccMaTpuBae-
MBIX OCAJOYHBIX TOJIII pachojaranack He B paifioHe PepraHckoro
xpebTa, a ¢ MPOTHBONOJOMKHON CTOPOHLI OTHOCHTEJNBHO HX PacHpo-
crpavenns. Ila 3To Ke HHOrZa yKasblBalOT TEKCTYpHBle H MNETPO-
rpauueckHe OCOGEHHOCTH MeJOBLIX OTJOMXKEHHI: XapakTep Ipe-
obJagarllero Hak/JIOHA VIUIOMIEHHLIX rajJeKk B KOHIJIoMepaTax, a
B HEKOTOPBIX CAydasx H KOCOH C/JI0HYATOCTH B rpyb6000/I0MOYHLIX
MOPOIAX, COCTAB TajeK B KOHIJIOMepaTaX, YKasblBAIOIHil Ha MPHHOC
00JIOMOYHOrO MaTepHaJ/a He CO CTOPOHHI 103KHOH yacTu Pepranckoro
xpebra, a ¢ nporusBonoyoxuoil. Haunnas c aapba B cBSI3H ¢ 00-
UM pe3KHM yBeJHYeHHeM 30Hbl ocagKoHaKomaeHuss B @eprauckoil
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BHajuHe 3a cuer objacreil cHoca nojoOHbIe PEKOHCTPYKIHH 3aTpy-
ansiores. [To3ToMy NpHXOZHTCA OCHOBBIBATHCS Ha HHBIX JaHHBIX.

B Oro-Bocroyno#t ®eprane, B OacceiiHe CcpefHEro TeueHHS
p. Tap, B MeloBLIX TOJIlAX WIHPOKO Pa3BHTbl HAJBHIOBLIE CTPYK-
TYPHI, MPHBOASILIHE YacTO K CABAaHBAHHIO, a MHOTAA H K CTpauBa-
HHIO OTJ0XKEHHH. AHAJH3 reoJorM4ecKHX MAaTepHaJoB MOKa3bIBAer,
YyTO aJJOXTOHHLIe of6pa3oBaHus (cM. puc. 11, paspesn 128, 131 n
132) no magBHrauHs AOJ/IKHEI OBIIH pacnojarathbCda TAe-TO BOCTOU-
Hee MX COBPEMEHHOTO HAXOMKIEHHs, T. €. B Ipejejax TeppHTOPHH
@epranckoro xpefra, TIe MeJOBLIX OTJIOKEHHII cefiuac He ypaercs
o6HapyxuTh. CaenoBarenbHO, CpaBHHBAA OCOOEHHOCTH CTPOEHHSA
4BTOXTOHHBIX H aJVIOXTOHHBIX OTJOMEHHH, MOKHO CYIHTB O (a-
UHAaAbHBIX H3MEHEHHAX (¢ 3amaja Ha BOCTOK) OBIIBIX OCaXKOB.
Taxoe cpaBHeHHe NMOKAa3aJo, YTO /A aJJOXTOHHBIX TOJIIL OTMeda-
eTcs yBeJHUEHHe POJH TVIHHHCTLIX, KapOOHATHHIX M CYyab(haTHBHIX
NOPOL MO CPABHEHHIO C ABTOXTOHHBIMH MJIM 3aMelleHHe 30J/I0BBIX
NeCYaHHKOB NPHOPEeXKHO-MOPCKHX AIOH 3arHNCOBAHHBIMH TOHKOCJIO-
HCTHIMH JIATYHHBIMH OTJIOXKEHHAMHU.

Taxkum oOpa3oM, MOXKHO NPHHTH K BEIBOLY, YTO aJJIOXTOHHBIE
ocazounble o6pasoBanus GopMHpPOBAIHCE Ha OOJBLIEM YAAJTEHHH
OT JApeBHell 06/JacTH CHOCA, YeM aBTOXTOHHEBIE, DT0 MO3BOJSET
npeanoaaraTh, 4To B MeJOBOM MepHOJAe Ha TEpPpPHTOPHH MpHJe-
Walllefi 4acTH I0XKHOI NOJIOBHHEI (PepraHckoro xpe6ra oOmIHpHad
obnacTe cHOca OTCYTCTBOBaJa, T. e. Pepranckoro xpefra 3gech He
cyulectBoBaso. Emle Oosee ofHO3HAUHO HHTEpecylollas Hac Npoo-
JeMa pelraeTcss IIyTeM IPHBJEUEeHHs NaHHBIX O COCTaBe TEpPPHTeH-
HBIX KOMIIOHEHTOB IOPCKHX ToJI, ciarawomux Pepranckuin xpeder,
H MEJIOBBIX, IPHJEKAIIHX K HEMY.

OGnoMoyHble 3epHa ajleBPUTO-NIECUAHBIX TOPOJ IOPCKHX OTJ0-
Kennii @Pepranckoro xpe6Ta HMeEIOT NPEHMYIIECTBEHHO KBapleBO-
KPEMHHCTHIH COCTAB, NMPHUYEM HpPUMech 06/J0MKOB MOJEBLIX WLINATOB
B HHX /HOO He3HAayHTedbHasd, JUOO COBCEM OTCYTCTBYET, a TVIHHH-
CTBIM MHHEepajaM B IVIHHHCTLIX NOPOZAX CBOHCTBEH THAPOCIONH-
CTO-KAOJHHHUTOBBLIHA cocTaB. 1A MeJOBEIX Ke OT/N0MKeHHH, NpubJiu-
KeHHbIX K ®epranckomy xpe6Ty, Ha060pOT, KaK NPaBHJIO, Xapak-
TEPHO Pe3KO TOHHKEHHOe coJep:KaHue O0OJOMKOB KPEMHHCTBIX
nOopojd H BecbMa IMOBHIIEHHOe MOJEeBHX WnatoB (cM. puc. 11),
a JIS TJIHHUCTBIX MHHEpPaJoB KaK T[IHHHCTHIX, TaK M aJeBPHTO-
lleCYdHBIX TOPOJ CBOHCTBEH MOHTMODH/IJIOHHTO-THAPOCTIOLHCTHI
COCT4B MNPH HE3HAUHTEJIbHOM pacnpoctpaHennu xaoaunura. M3
NPHBEJCHHLIX JAaHHLIX O KayecTBEHHO pAa3/JHYHOM COCTaBe TeppH-
FeHHBIX KOMIOHEHTOB IOPCKHX H MEJOBBIX TOJIL CleayeT, 4yTo Me-
JOBLIE OCAJIKH He MOrJam o6pasoBaTbCA 3a CYET Pa3MBIBA IOPCKHX
tonu, Pepranckoro xpedra. Takoil BHIBOJA craHer eile OoJee oue-
BHIHBIM, €CJH y4ecTb nposejeHHble Uenp JIH-KyHeM crnennaaLHLIE
liCCAeNOBAHHA JHTOJOTHH COBpeMeHHoro aJjnioBus p. Kapapmapsn,
B pesyJbTaTe KOTOPLIX BBHISIBJIEHO, YTO NPH pasMbiBe IOPCKHX TOJIL
®epranckoro xpeGTa BBIHOCHTCA MEeCYaHBIA MaTepHald, B KOTOPOM
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pesko mpeobnanaoT o6JOMKH MOPOJ, COAEpKAaHUe KBapua Heb0J1b-
moe (okomo 24%) u coBceM Mam mouTH cosceM (He Goaee 2%)
OTCYTCTBYIOT 0G/JIOMKH MoJeBbIX wWnaToB. C/eloBaTe/bHO, HA TEPPH-
TOPHH 10KHON yacTH Pepranckoro xpe6Ta B MeJOBOM MepuoAe HE
MOLJIO CYUeCTBOBATh 06/1aCTH CHOCA.

Haawume B yNOMHHABIIHXCA Bblllle HAaJBHTOBBIX CTPYKTypax
OTJIOKEHHIl He MOJOKe I[A/Je0IleHOBLIX MO3BOJfeT NPEANOJardrhb,
yTO TIpoLecc OCaAKOHAKOMNJEHHS B paccMaTpHBaeMOM paiioHe Obla
npepsan HaABurooGpa3oBaHHEM, NPOM3OIIEAIHM B KOHLE MNajeo-
wena. C 3Toil 3MOXO0f, OUEBHAHO, H CHeAYeT CBA3biBaTh HAauago (pop-
MHPOBAHHS 10KHOI MOJOBHHB coBpeMennoro ®epranckoro xpedra
Kak oporpacnueckoil CTpyKTyphl IEPBOro Nopsi/jiKa H BOSHHKHOBeHHE
Ha 3TOil TeppPUTOPHH YCTOHYHBOH o6aacTH cHoca. B noab3y Takoro
MHEHHS YKA3blBaeT M OTCYTCTBHE MEJIOBBIX OTJIOMKEHHH CeBepo-BOC-
TouHee 103KHOH nosoBHHL Pepranckoro xpedra HapsAy € HIHPOKUM
pasBHTHEM naJjeoreH-ueTBepTHUHBIX. [TockoabKy BOJIH3H OT BO3/bI-
Malomerocsi xpebra LOJKHL HaKamaHBATbCH MPOAYKTBLI €ro pas-
pylieHns, 3T0T (QaKkT TakKe MOXKET PacCMaTPHBATLCH KaK CBHJe-
TeNLCTBO Hauada MOJHATHA XpeOTa B Na/jeoreHOBLIH mepHod. TakuMm
06pa3oM, MOXKHO CYHTaTh, YTO HA TEPPHTOPHH I0KHOH 4aCTH COB-
pemenHoro @epranckoro xpeGTa B MeJIOBOM Nepuoje 00JacTH CHOCA
He CYyIIeCTBOBAJO, XOTA B Hpejenax ee ceduac W He H3BECTHBLI Bbl-
XOABI MEJOBbIX OTJIOMEHHH.

W3YYEHUE TEKCTYPHbIX OCOGEHHOCTEH NMOPO/L

Jlasi naneoreorpadHuecKnx PEKOHCTPYKIHI OUeHb BaXKHO H3Y-
YUTh TEKCTYpPHLIE 0COOEHHOCTH NOPOJ BoOOILE, YTOOLI ONpeAesTh
npeo6aafaoUyl0 HANPaBJAEHHOCTh JBHMKEHHSI Cpelbl OTJIOKEHH:
ocalloyHoro Marepuana. Hemapom cyulecTByer ocoboe Hamnpas-
Jenue B najeoreorpadun — AHHaMHuecKas nageoreorpadus [161].
Bouablloe e 3HaueHHe TEKCTYPHHIX OCOOEHHOCTEH [J1s BbIACHEHHH
pacmosioxKeHusi 06JacTell cHoca ONpefensieTcss TeM, yTo npeobaa-
Jaioliee JBHMKEHHe 0CaJOYHOTO MaTepHa/la NPOHCXOAHUT BHH3 MO
YKJAOHY OOLIEro CKJAOHA, BEPXHHE YaCTH KOTOPOro OOLIYHO MpHHA-
Jexar yxe obmactu cuoca. Tem caMBIM oOmpejessercd MecTOHA-
XoxkIeHue obaacty cHoca. Matepnasa MoxKeT B psijie ClIyyaes mepe-
MeNaThCsl TeUeHWsIMH H BLOJL Gepera, T. €. NPHMEpPHO mapaJiie/ibHo
rpanuie 06sacTd cHoca.

HauGoJibliHi HHTEpPEC MPeACTaBIAIOT KOCOCA0AYaThle TeKCTYPhL.
Kochle c0fiki Becerga Hak/JAOHeHbl B HanpaBJeHHH ABHMKEHHS CPelbl
oTaoxennsa ocagka. OfHaKO H3-3a H3MEHeHHS 3THX HAIpaBJEeHHIT BO
BPEMEHH W B CBSI3H C TEM, UTO B NPOCTPAHCTBE KOCbIe C/IOHKH TaK-
JKe HHOrjJa H3MEeHSIOT CBOI OPHEHTHPOBKY (mpumep TOMY IOJBET-
peHHBI CKJI0H OapxaHa, 3a CYeT MOCJAe0BaTE/NbHOro NnepeMelleHns
KOTOPOro M 0o0pasyeTcs OAMH H3 THIOB KOCOCJOHYaTHIX TEKCTYD),
00LIYHO HYKHO NPOBOAHTL B KaxKJOM NYyHKTe HaO/IIONCHHSA Ie-
CKOJIbKO JIeCATKOB 3aMepPOB a3HMyTa H yIvla HaJeHHs KOCBIX CJIOMH-
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KoB. B 3ToM cayuae o mpeoGaajaimouieM HanpaBJeHHH IBHKEHHS
CPEJBl CYAAT 1o npeobiajalonieMy HaKIOHY KOCHIX cJI0iHKoB. MHoro-
YHCJAeHHbIE 3aMepbl 0COOEHHO HEeOOXOAMMLI NPH H3YUEHHH MepeKpe-
CTHOH CJ0HYATOCTH, CHOPMHPOBABIIEHCS B pPe3y/bTaTe HeOJHOKpaT-
HOTO PE3KOro H3MEHEeHHS HanpaBJ/leHHsl [BHXKeHHH Cpelbl, B KOTO-
poit oriarasncs ocamok. Ilpn Takux saMepax B KaMIO# M3 KOCHIX
cepuil ompemensilOT 3ajeraHHe OQHOrO HauboJee KPYTO HAKJIOHEH-
HOrO OTHOCHTEJIBHO HamJacTOBAaHHs KOCOro CJofiKa. Pesyanrarhl
MAacCOBbIX Onpefe/leHHi HaKJ0HA KOCHIX CJAOWKOB Y4acTO BbipaxaloT
B BHIe OCTPOyroJbHHX (00puno npumensaiotr B CCCP) wmau cer-
MEHTOBHAHBLIX (0ocoOeHHO MPHHATO B aMepHKaHCKHX paGoTax) pos-
JlHiarpaMM, Ha KOTODLIX AJIHHA Jy4a MPONOPIHOHANBHA KOJHUECTBY
MOMABIIHX B COOTBETCTBYIOILHH KJaacc 3aMepoB, JHO0 B BHIE TOYEK,
HAHECEHHLIX Ha TMOJSIPHBIE KPYroBble AHATPAMMBl, PaAHyChl-BEKTOPHI
KOTOPBIX COOTBETCTBYIOT a3HMyTaM, a pAacCTOsHHE OT I[eHTpa —
Yray Hak/JaoHa KochlX caofikoB (puc. 12) Ilpu nocrpoenun pos-
JIuarpaMM IDaHHIBI KJIacCoB CjeAyeT BbOHPAThL C TAKHM PaCyeToM,
4TOObl A3MMYTHI, OTBeYAIOLIHEe CPEJHHM 3HAYEHHsIM HX, COBMafaJu
C a3uMyTaMu ceBepa, BOCTOKA, lOra, 3amaja H IPOMEeNyTOUHBIMH
MeXJy HHMH HanpapJ/leHHAMH (CeBepo-BOCTOK, I0r0-BOCTOK H T. IL.).
Hanpumep, yno6Ho BhAenATh KJaaccel uepe3 15 (352,56—7,5, 7,56—
22,5 u 1. 1), 22,5 (348,75—11,25, 11,26—33,75 u 1. 1.) u uepes
45° (337,5—22,5, 22,5—67,5u T. 1.).

Ecan nopoinl AMCJAOUHPOBAHBI, TO Iepel MOCTPOeHHEM JHa-
TpaMM MCHDPABJAIOT clelaHHBIe 3aMepbl 3a HAKJOH ILIacTOB. ITO
00BIYHO [1€/1aI0T ¢ IOMOLIBIO ceTKH Bysibda no meroauke, mpemso-
xennoit H. B. BaccoeBnuem u B. A. I'poccreiivom [17, 115, 140].
a5 yckopeHnst nepecyeThl MOXHO NPOBOAHTE CJAEAYIOIIHM 06pPa3oM.

W3 xapToHa HIH OpPrcTeKJa BhIPe3aAKT JHHeedyKy AAHHON Ha 4—6 oM Goublie

AuameTpa ceTKH Byabpa c HeGosbLINM BHICTYNMOM B cpefHeit uacTH, B KOTOPOM
Ha JHHHH TOpPLA [POCBEPJHBAKOT OTBEPCTHE TaK, YTOOL JIHHEEUKY MOMKHO ObLIO

Pue. 12. HauGonee uacto nmpuMeHsieMble cnoco6bl H300paKeHHs Pe3yJbTaToB Mac-
COBBIX ONpEAENeHHH HAKJOHA KOCHX CJIOHKOB.

a — OCTpOyroJblasi po3a-pHarpaMma; 6— CerMeHTOBHAHAA poO3a-gjHarpamMMa; & — noasipHas
Kpyrosad pauarpamma,
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BpallaTh BOKpyr Oyaaski (urast), sBkoJotoii 8 crod (wan gouteuky). Orseperie
JHHEEUKH COBMelaioT ¢ UeHTpoM ceTki Bydnga, npH 3TOM TOpel ee TOJKeH Co-
BIAJaTh C JHAMETPOM CETKH, Kak Obl HH nosopaunBanack JuHeiika. ITocne storo
Ha TOpel, HAHOCAT Te e JeJeHHd, YTO H Ha IKBaTOpe CeTKH (MOXKHO NpOCTO
HaKJIeHTh NPHIKBATOPHAILHYK 4acTh ceTKH), u uepes 10° HaamuchIBAalOT 3Haue-
ung yraos or O B uenrpe Ao 90° na orpanndennn cetku. Ha cerke Byabda no
nepuepun  KpynHBIMH uAdpaMi Takxke deped 10° HaanHCHIBAKT 10 4acoBoif
crpeake asuMyTel oT 0 mo 350°, DTo moaroToBHTenbHAs paboTa, BHINOJHAEMAR
onun pa3. [Tepecuer cmeayer NpPOBOAHTE [ABYM OlEpaTopaMm, Tak Kak B 3TOM
cayyae paGoTa 3HauHTeJAbHO ycKopsiercs (foJsee ueM B JiBa pasa).

ITepsoui sran nepecwera. Ha cerky Byaba HakIagbBalOT KYyCOK KalbKH
I KHONKAMH NPHKPEIJIAIT K ceTke H croay. Ha kasibke OTMEHaloT HLEHTP CETKH
H HOJOMKeHHe BHEIIHero kpas mynaesoro paxmnyca. Ilocie storo cpepXy Kadabki
KJIaZyT JHHEeYKYy, KOTOpylo OyJIaBKOil HJIH HIVION 34KPenisioT B LEHTPE CeTKH
TaK, 4To0bl OHA MOIJIA JIerko Bpaumiatecs Bokpyr Oyaasku. Hajee oanm u3 one-
paTtopoB H3 JIHEBHHKA [HMKTYET MOCEA0BATENbHO a3HMYT H YroJ NaieHHA KOCBIX
CJOMKOB, 4 BTOPOH, COBMEIas TOPEI JHHEeCYKH ¢ COOTBETCTBYIOUIHM S3HAYeHHeM
a3MMyTa HA BHEUIHEM Kpyre CeTKH, CTABHT Ha KaJbKe TOYKY PSAOM C JeJeHHeM
Ha TOpIE JIHHEEUKH, OTBeUAIOUIHM Yray nagennsi caoiika. M Taxk mocaenopatenbho
HAHOCAT BCe 3aMephl H3 ofaHoro nyHkra. [Tocie 3TOro aHagorHdyHBiM odpasom Ha-
HOCHT TOYKY, OTBEYAOUIYIO 3/JeMeHTaM 3aJeraHHs IJjacra, KOTOPYIO NOMEYaioT
0cOGBIM 3HAYKOM.

Bropoii atan. YGupawT JHHEeUKY, OTKPENJIAIOT KalbKy H NOBOpayHBaloT ee
BOKPYT 1leHTpa TaK, 4T00bl TOYKA, OTBeYalollad 3JAeMEHTaM 3ajeranus njacTa, mno-
naja Ha 3KkBaTOp ceTKW. Tak Kak To4YKa, COOTBETCTBYIOUIAS TOPH30OHTAJbHOMY
NOJOMKEHHIO TIOCKOCTH, AOJIKHA pacnonaraThesi B LeHTpe ceTkn Byabda, To
HAaAO TepeHecTH 3HAYOK 3aJeraHis MJacta B LEHTP IO 3KBaTopy. IDT0 MOKHO
HIIIOCTPHPOBATL MPOBEJEHHEM A0 LEeHTpa XOpoio 3amerHoit crpenxn. auna ee
OyzeT COOTBETCTBOBATH 3Hauennio yria najenus naacrta. ITocae storo B TOM e
HanpaB/JeHHH W Ha TO JKe KOJHYECTBO TPAaAyCOB MEPEHOCAT BCE TOUKI, OTBEYAI-
e 3JeMEeHTaM 3ajeraHnsi KOChIX CJIOHKOB, HO KamAylo TNO Tolf mapananens, Ha
KOTOpOil OHa Haxojutcs. Hosble Touki Jydile CTABATH APYTHM IIBETOM, a MNep-
BHYHbIE 3aYePKHBAaTh. ECHH NpH nepeHoce TOYKH KOJMUECTBA TPajycoB Ha COOT-
BETCTBYIOIEH MNapajJeni He XBaTHT, TO MEpPenoc MPOAOAKAIT B TOM e Ha-
npaBieHHH W [0 OANOHMEHHOIl TMapajnens, HO B APYroM HOJAYIIapHH, HAYHHARA
¢ Kpas ee.

Tperuii sran. Kajabky OTKPENIAIOT H MOBOPAYHBAIOT B MEpBOHAYaIbHOE MOJO-
JeHne (Lo COBMelleHHs MeTKH HYJeBOTO pajuyca Ha KaJbKe C ero NOJOMKEHHEM
Ha cerke Bysbba). BHOBb KpensT B LeHTpe Bpaulamoumyiocs JanHeeuxy. [lamee
OIHH ONepaTop, MeJJeHHO Bpamas JuHeedky of 0°, nNpH Ka)KAoM COBMEIIeHHH
TOplla JIHHEEYKH € HCHPaBJeHHON TOYKOIl 3JeMeHTa 3ajeralus KOCOro caoika
NOCAe10BATENLHO CUATHIBAGT a3UMYT H YroJ NajeHHs ero, a APYyroii — 3anichl-
BACT MCNpaBICHHbLIE 3aMephl. ITH 3HAUEHHS MOMHO He BBUNHCHIBATL, TAaK KaK IO
pacnosioeHni0 TOYEK 1a KaJbKe JIerko CyAHTh O Tpeo6aafaiolleM OaeHHH Ko-
CBHIX CA0#KOB (ecAW OHO ecTh) HJN cpPasdy MOACYHTATh KOJHYECTBO TOYEK, IIPHXO-
JISIHXCH HA onpejesieHHble KJAacCH 3aMepPOB IaJleHHs, YTO HeoOXOAHMO 3HATh
/18 moc¥poeHHs pos-gHarpamM. Kanpku coXpaHslOTCA, 4TO TO3BOJAET CpaBHi-
BaTh WX MeXKIy coboii.

B caydae mepeBepHYTOro sajieraHus MJacTOB TeXHHKa MEePECUETOR OCTAeTCH
Toil 3Ke, OAHAKO HOCJE BBIBOAA TOYKH 3JEMEHTOB 3ajeraHns IJ4cTa Ha 3KBATOP
N1 COBMEIIEHHsl ee ¢ LeHTPOM CEeTKH HeoOXOLHMO MBICTEHHO MePeMecTHTh TOUKY
He MPAMO K LEeHTpy, 4 cHadala B MPOTHBONOJOMKHYIO CTOPOHY 10 KOHIA 3KBA-
TOpa, 4 3aTeM y¥Ke C NMPOTHBOMOJOKHOH CTOPOHHI /10 LeRTpa. IpyruMu ciaoBami,
NOCKOJBKY JJIs TPHIAHHA TNEPEBEPHYTOMY IIACTy MepBOHAYAMLHONO MOJOXKEHHH
HeoOGXOHMO HepPeBepHYTH €0 BOKPYL JHMHHH NPOCTHPaHus 1a YroJ, paBHHI{ pas-
HocTH Mexay 180° m yriom 3ajeramns, TO MMEHHO Ha Takoii yrosa HaJo NepeHo-
CHTL Ha ceTKe Byastha H TOUKY, OTBeYaloOUIylo 3/eMeHTaM 3ajeraHus [jacrta.
EcTecTBenno, B TOM Ke HaNpaBJeHHH H HA TaKoil e yroa Hajao0 nepemMecTHTb H
BCE TOYKH, OTBEYalOLIHe 3aJeraHnio KOCHIX CJ0{KOB, HO KaXIyio no CcBoeil na-
panen.
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Anagornunbiv 06pas’oM MOXKHO OINpedelHTb NepBHYHYIO OpHeH-
THPOBKY JIOOBIX TJIOCKOCTEH M JIMHHH, 3J€MeHTHl 3ajieraHHs KOTo-
pbiX GblJIH 3aMepeHbl B JHCJAOLHPOBAHHBIX IIACTax, B YaCTHOCTH
OpPHEHTHPOBKY TJIOCKOCTEH HaHOOJbIIEro YIJIOLIEHHS TajlekK.

Bouabllloe 3HayeHHe MMeT H3yyeHHe OPHEHTHDOBKH raJjiek B KOH-
raoMepatax. MeToAbl H3yyeHHS MOBOJLHO MHOrooOpasHbl H 4acTo
BKJIOUAT onpefeneHde OPHEHTHPOBKH OTAeJLHBIX Ocell rajek
[125, 128, 160, 217]. HauGonee npoct u HalekeH MeTOHL Ompepele-
HHH a3uMyTa JHHHH NaJeHust 0 yrja HaK/JAoHa MJOCKOCTH HanGoib-
IIET0 CeUEeHHs YIIOUIEHHBIX TrajeKk ¢ MNOCJeAYIOIHM HaHeceHHeM
(KoHeYHO, TMocje HCIPAaBJAEHHS JAHHBIX B cjyuae HapylUIeHHOro 3a-
Jeranus mjacra) pe3yJbTaTOB 3aMepPOB B BHIE TO4YeK Ha MOJApPHBIe
KpPYTOBHle aparpaMmbl. DTOT MeTO] OCHOBAH Ha TOM, 4TO HaHOOJb-
iee ceueHHe YIUIOMIEHHBIX Ta/jeK o0biuHO HaKJOHEHO TPOTHB Teye-
HiSl, TAK KaK B TAKOM TOJIOXKEHHH OHH MpHOOpeTanT HaHAYdIIYIO
ycToiynBocTh B motoke. [Ipw atom yem OGoabllie CKOPOCTh IOTOKA,
TeM Kpyde WX HAKJOH, a CJeJ0RaTeNbHO, OT BEPXOBLEB PEK K YCThIO
ranrpku OYAyT majaTh Bce Mojoxe W mojoxe. Ilockosabky B mpH-
OpekHo-0acceiHOBLIX YCJOBHAX TaJbKH HAaKJOHEHBl I0JIOTO B CTO-
poHY 0T Oepera, TO €CTECTBEHHO, UYTO B JEJbTOBHIX — B NPOTHBO-
NOJOXKHLIe CTOPOHH. B mocieanem cnyuae rajbki, npHoGpeTinHe
OPHEHTHPOBKY TMOJ BJHSIHHEM PEYHBIX TEYEHHH, B CpedHeM HMEIOT
OoNbIIHIT HAKJAOH, a MOJBEpTIIHecs NepeoTa0KeHHI0 BoJIHAMH Oac-
cefiHd — HauMEeHbIIHI,

EctectBenno, uTo peuHoil THI OPHEHTHPOBKH (XapaKkTepH3VIO-
nipiics npeobaafanueM OTHOCHTETBHO KPYTOHAKJIOHEHHBIX MPHMEPHO
B OLHOM HANpPaBJEHHWH TalleK) A0JKeH ObITh TeHeTHUeCKH CBA3aH
NOCTENEHHEIMH TIEPexXoiaMil ¢ JeJbTOBHIM, 4 TOCJHeIHHI B CBOIO
ouepenb —c¢ OGacceifHOBLIMH TuHnaMu. Bosaee Toro, mpn OTHOCH-
TeJAbHO TMOJOTHX YriaxX HAKJIOHa TaJeK, OTJaraBIIHXCSi B HH30BBSX
peK, MX JAHarpaMMbl OPHEHTHPOBKH MOTYT OBITH OUYEHb CXOJHbI
¢ HacceiinoBuIMH. B Takom ciygae nofgoGHble AHATPAMMBl NPABHIBHO
MOryT ObITh HCTOJKOBAHBI TOJBKO NPH HAIHYMH APYTHX [JAHHBIX,
HanpuMep 3aMepoB OPHEHTHPOBKH KOCOH CJ/AOHUATOCTH, IMOCKOJAbKY
npeo6aajalollee HampapJeHHe MajeHHsT KOCHIX CJOHKOB, 00pasyio-
ULUXcs B MpUOPEKHBIX YCJAOBHAX, Uallle BCETO COBMNAZAET C HANpPaB-
JieHHeM HaKJOHa YIJOUIeHHBIX TajeK, B PeYHbIX XKe OT/I0MEeHHSIX —
MPOTHBOMOJ0MKHO EMY.

Huoraa peunsie u nmpuOpexHbIe TaJeUHHKH Pas3jHualOTCs H MO
popme obaomkoB. Tak, naas paiiona lOmuoit Adpurkun Oblio
ycraHoBJeHO [226], 4To peunble rajJbKH XapaKTepH3yioTes GoJibIieil
chepHYHOCTHIO M MEHBIIMM YIJOLleHHeM, ueM OeperoBele. B kamxk-
JIOM MyHKTe HaOJIofeHust or6Hpain 50 ramexk pa3mepom 5—12 cm
H V Kaxao#l H3MepsAIH AMHHHYIO (a), cpeaHol0 (b) n KOpPOTKYIO

/ ab
a xkoa(dpunuent yngaomenHoctu Kak (¢/a)-100. VY npubpesubix

(¢) ocn. Kosdduunent chepuuHocTH BLICUHTHIBAIN KaK
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rajeyHHKoB cepuyHocTh HaMensaacs ot 0,56 xo 0,64, koadduuneHT
ymJouiennst or 36,8 1o 44,2, a y peuHblX — COOTBETCTBEHHO OT 0,67
g0 0,77 u ot 46,3 mo 60,6. Ognako Hamo0 NOAYEPKHYTb, YTO ellle He
SICHOD, HACKOJIBKO 1OJ00HBIE PA3IHUHSA MOIYT CUATATHCS YHHBEpPCaJb-
HBLIMH, TaK KaK C(epHuHOCTbL H YIJIOLEHHOCTh MOTYT ONpPeIeaAThCs
MHOTHMH akropamu. YacTo npubpe:xkHble TaJeyHHKH (OpPMH-
PyIOTCSI 3a CYeT TaJeyHOro MaTtepuasa, BBIHECEHHOTO peKaMmH, N
B TAKOM CJy4ae MOIKET CHJbHO NPOSBJIATHCA YHACJAEI0BAHHOCTH
thopMEl 06/IOMKOB.

[TocKobKY OpHEHTHPOBKA YIVIOIIEHHLIX rajiek obianaer oObIYHO
foJpliuM pazbpocoM 3HAYCHHH, a B HEKOTOPHIX CIyyasx Jake
BO3MOYKHO BO3HHKHOBEHHE Tpeob/iajalolilero HaKJOHA HX [0 Teye-
HHIO (MpH ABMMKEHHH rajieuHbIX IPSJ H CKaTHIBAHHM raJleK Mo HX
KPYTOMY CKJIOHY), /sl onpefeleHus npeobJajaioliero Hak/JaoHa ra-
JeK HeoGX0AMMO NpoBOAHTH MaccoBeie (mo 50—100, a uHorga n
GoJblle) 3aMepbl B KaKA0M NyHKTe Ha0J/I01eHHs.

Wuorpa nasi cyxKIEHHS O HalnpaBJeHWH JBHIKEHHS [IPEBHHX
NOTOKOB H3y4aloT npeo0/afalollyl0 OpPHEHTHPOBKY YAJIHHEHHBIX
KBapLEBBIX 3epeH, KOTopble 0ObIYHO pacmo/araiorcs AJHHHOH OChIO
napajjienbHO TEUeHHIO, a HHOrja OJHOBPEMEHHO H C HAKJIOHOM
HaBcTpeuy eMmy (M0406HO YIJIOMIEHHBIM TajgbKaM) mof yraom 10—
30° [125, 170, 217]. OgHako 3tor meton OoJee TPYAOEMOK H daer
MeHee OJHO3HAYHBIE W HALEXKHbIe Pe3y/bTaThl, YUEM H3yUEHHE OpHEeH-
THPOBKH KOCOH CJIOHYATOCTH H YNJIOUIEHHBIX raJjek.

Ilas BbisicHEHHsI HanpaBJeHHs] OOLIEro MaJieOCKJAOHa 3HAYHTENb-
HbIM NOJCTOPEEM MOTYT CJOYMKHTL AaHHbIE 110 OPHEHTHPOBKE pas3Ho-
0OpasHBIX JPO3HOHHBIX BpPE30B, IPOMOHWH, CJIEI0B Pa3MbIBOB, Ha-
IpaBJeHHI0 [BHJKEHHSI WJH paclpefeseHHI0 B IlaHe MNOABOMHBIX
OMOJI3aHNH, OPHEHTHPOBKE YAJHHEHHBIX OPTraHHYECKHX OCTATKOB,
HanpaB/eHHAM KPYThIX CKJOHOB HECHMMETPHUHBIX 3HaKOB psibu (125,
219, 216, 217]. Bpesbl, NPOMOHHEI, CJIeAbl Pa3MbLIBOB 0OBIYHO OpHEH-
THPOBAHBI MapaJ/iebHO HanpaB/eHHIo HanboJIbllIero YKJIOHA maJaeo-
CKJIOHA U OTpar)kaloT HampasJieHHe CTOKa TeKyuHx BOA. BHu3 no
VKJOHY CK/JIOHA NPOHCXOAMT M [BHXKEHHe OIOJI3AI0UIHX OCadKOB.
JlauHble MO0 yAJHHEHHLIM OpraHHYeCKMM OCTaTKaM H 3HaKaMm padu
MeHee OJIHO3HAYHbI. B 0JHOHANpPAaBJIeHHOM NOTOKE BOJABI Y/JIHHEHHBIE
3JIeMEHTbl OPHEHTHPYIOTCSA 0OLIYHO NapaJJeabHo ABHXKEHHIO 0TOKA,
a KpyTble CKJOHLI psiOH HanpaBJeHb BHH3 1o TeyeHH. OpHAKO
npH KojeGaTeqbHBIX ABHKEHHAX BOALI YAJHHEHHbIE OCTATKH OpHEH-
THPYIOTCSl TIOMEPeK ee ABHKEHHs, a KPYTble CKJOHBI 3HAaKOB psdu
MOTyT OLIThH HAaNpaBJeHbl B IPOTHBOMOJOMKHLIe cTOpoHbl. Kpome
TOr0, BOAHBIE MOTOKH MOTYT OLITh H He HampaBJeEHLI BHH3 10 YK/IOHY
ckaoHa. HanpuMep, Bo3ZelicTBHE Ha JOHHLIE 0CAaJKH MOTYT OKasbl-
BaThb BAOJbOeperoBble TeUeHHS.

Caeayer WMeTb B BHJY, YTO HaJHuHe BIOJLOEPEroBhIX TeueHHil
MOMKET HHOTJA CHJIbHO 3aTPyAHHTb BbIsIBJeHHe 0o0LIero yK/JaoHa ma-
JEOCKJI0HAa Jayke Ha OCHOBE HCINOJb30BAHHA MAHHLIX 10 Mpeod-
JaJalolleMy HAKJOHY KOCHIX CJOHKOB B MecUaHLIX OTJIOXKeHHAX.
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[Ipasna, B obmieM caydae KoCocHOHYATLIE TEKCTYPbl, BO3HHKAIOUIHE
noJi BO3JAEHCTBHEM [JOCTATOUHO MOCTOSHHBIX BJLOJIbOEPEroBbIX Teue-
HHII, OTMEYalTcs B HalpaB/eHHd 3THX TedeHHH (T. €. BAOJIDb
GeperoBoil JHHHH) B OTJAOKEHHSIX, XapaKTepH3YIULHXCs OTHOCH-
TEILHLIM IOCTOSHCTBOM JIHTOJOTHUECKHX ocobeHHocTed. Hepeaxo
B TAKHX OTJIOXKEHHSIX BCTpeualoTcs KOcocJaoHdaTble cepHH ¢ HaK/IO-
HOM CJOHKOB B HallpaBJeHHH, TPOTHBOIOJIOKHOM Ipeobiaajaionemy.

[Tpu dopmupoBaHHKM KOCOH CIOHUATOCTH B Pe3y/bTaTe JeATellb-
HOCTH BOAHBIX TOTOKOB, KOTOpbIE [ABUFAJUChb BHH3 10 YKJOHY
CKJIOHA, B HAampaBJeHnuHu npeobaanaionlero najeHust KOChX CJ0HKOB
00bIUHO OTMeYaeTcs OTHOCHUTENbHO OoJiee OBICTpPOE H3MEHEHHE Tpa-
HYJOMETPHYECKOr0 COCTABA OTJIOXKEHHWH; BCTPEUHBIH HAKIOH KOCBIX
CJA0HKOB OTCYTCTBYET.

B nekoropbix cayuasx creiupHueckHe 0COOGHHOCTH OTJOXKEHHN
€ KOCOH CJ0HYATOCTBIO TO3BOJAIOT Aaxe Ha OCHOBE MajloyHCJIeH-
HBIX HaOJAeHHH NOCTATOUHO ONPEACJEHHO CYAHUTh O MECTOHAXOXK-
geHnyn ApeBHel o6Gnactu cHoca. Tak, uHoraa (B 4acTHOCTH, JOCTa-
TOUHO LIHPOKO B BEepXHEMEJOBLIX oTJaoxkenusax MoHronuun, pexe
B OTJIOXKEHHAX Toro ke Bospacta PepraHcKoil MemxropHoil Bma-
JMHBl) KOcas CJOHYATOCTh OTMEYaeTcs B PasHO3epPHHCTHIX IecyaHH-
Kax ¢ NpHMEechl0 I'PABHIHBIX 3epeH H (TakiKe OOBLIYHO TPABHHHON
pazMepHocTH) KapOOHATHBIX H TJIMHSAHBIX CTYCTKOB. B 3THX mopo-
JAaX MecTaMH NPHCYTCTBYIOT OCTATKH KPYHNHOPAKOBHHHBIX JIBYCTBOP-
YaTEIX MOJIJIIOCKOB, OOHTABLIHX B NPHOpeXkKHOH 30He KPYNMHHIX 03ep-
HLIX BOJAOEMOB, U HHOT/Ja OOJOMKH KOCTeH Ha3eMHbIX MO3BOHOYHLIX.
[Tpu 3ToM XapakTepHO, 4TO OOBIYHO OCTATKH MOJIJIIOCKOB INpejcTa-
BJIEHBI OTHEUATKAMH COMKHYTHIX HEOPHEHTHPOBAHHLIX pakoBuH. CoB-
MECTHO € OCTaTKaMH OPraHH3MOB B MOPOJAaxX HEPeAKO MPHCYTCTBYIOT
eIHHNYHEIE TaabKku pa3dmepom a0 8—10 cm.

Kpafinsis HeOTCOPTHPOBAHHOCTL MaTepHasJa paccMaTpPpHBaeMbIX
Nopoj, MPHCYTCTBHE B OCHOBHOM COMKHYTBIX CTBOPOK KPYIHOpako-
BHHHBIX O3€pPHBIX MOJIIOCKOB, XA0THYECKH paclpefeseHHHX B MO-
pojie, MO3BOJSAIOT CYHTATb, YTO OCAJOYHBIH MarepHal H cojepiKa-
H[Hecsi B HEM OCTATKH OPraHu3MoB OBIIH NMepeHeceHBl H OTJIOXKEHb
NOTOKAaMH MOBBIUIEHHOH NJAOTHOCTH. Takwe MOTOKH MOJIMKHBI ObLIH
ABHTaThCS BHHU3 MO YKJIOHY obuiero ckmaoHa. [lockosabky 3TH MyThe-
BHIE MIOTOKH 3aXBaTbiBalH B NPHOPeKHON MEJTKOBOJHOH 30He BoJoe-
MOB OOHTABILHX B HEH MOJIIIOCKOB H 3a)KHBO HX 3aXOPOHSJIH MpH
OTJIOKEHHH 0cajloyHoro MartepHasa B GoJsee raybOKHX yyacTKax
GacceilHOB, OHH JOJKHBI OBLJIM JBHraThCsl CTPOro B HaNpaBJIeHUH
or obaactH cHoca. Bor modwemy mnpeobiafaroliHii HAKJIOH KOCHIX
CT0HKOB B 3THX OTJIOKEHHSX OJHO3HAUYHO VKa3klBaeT HampaBJeHHE
oT JpeBHell obGjgacTH cHoca W HampaBJeHHe HaHOoOJblUero yk/JaoHa
MNOABOAHOTO CKJOHA.

XapaxkrtepHo, UTO B paccMaTpHBAaeMbIX paloOHaXx B XOPOIIO OT-
COPTHPOBAHHBIX MecYyaHHKax npeobiagaroliuil HAKIOH KOCHIX CJOH-
KOB 4acTO HMEeT HampaBjelnHe, NOPHMEPHO MNepHeHIHKYIpHOe
K JBHKEHHI0 NMOTOKOB, 3aXOPOHSIBIIHX PaKOBHHEI MOJLIIOCKOB. ITO
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MOKHO OOBSACHHTH TEM, YTO COOTBETCTBYIOIUIHE Iecyalble ocaikH
(opMHEpOBaIHCh NPEHMYHIECTBEHHO MOJ BO3JAeHCTBHEM BIOJbOEpe-
FOBBIX TeUeHHI. :

H3YYEHHUE CTPYKTYPHBIX H MOP®OJIOTMYECKHX
OCOBEHHOCTEH OBJIOMOYHOTO MATEPHAIJIA
AJIEBPHTO-NIECYAHBIX NMOPOJ,

OcobGenHocTH H3MEHEHHs M0 IIOULALH TPaHyI0METPHUECKOTO CO-
CTaBa aJeBPUTO-NecHYaHblX MOPoJ, a Takxke (GOpMbl H XapakTep IO-
BEPXHOCTH CJarallinX HX 3epeH I03BOJAIOT HHOrAa B KaKOH-TO
Mepe CYAHTh O MEeCTONOJIOKEeHHH JpeBHell obaactn cHoca [125]. Ta-
Kas BO3MOMKHOCTH 0OyCJOBJAHBaeTcsas TeM, uro B o0IieM cJayyae
cpeiHuii pasMep 3epeH YMEHLIIACTCH MO Mepe YAaleHHs oT obaactn
CHOCa, VJAYULIATCH B TOM K€ HANPABJICHHH OTCOPTHPOBAHHOCTL
MaTepHaJ/a, OKATAHHOCTb 3epeH, cTeneHb 00paboTKH HX IOBEpPXHO-
et BoAor0. OiHako HeoOX0AHMO MOMHHTb, YTO BCE 3TH MapaMeTpbl
B KOHKPETHBIX C/Jy4YasiX MOTYT KOHTPOJNIHPOBATHCH H JAPYTUMH (ak-
TOpaMH, HanpHMep nepeMbiBOM CHOPMHPOBABLIMXCS B HHBIX YCJIO-
BHAX Oojiee JpeBHHX 0CaJ0YHBLIX MOPOJ, BoajelcTBHeM BJAoJkOepe-
FOBOTO MEpeHoca, OTJOMKEHHEM MAaTepHald H3 MYTheBHIX MOTOKOB
u 1. n. [loatoMy npu HCHOJL30OBAHHH YKAa3aHHBIX OCOOEHHOCTEH
BCerjla Ha/lo ONHPATbCH HA MACCOBLIE AHAMHM3bI, KOTOpbIE C J0CTA-
TOYHOH eTaJbHOCTbIO XapaKTepH3oBaau Obl OOIIHpPHLIE IJIOILAH
PasBUTHA MHTEPECYIOIHX Hac OTJoxeHHH. B nporuBHOM cayuae
MOXKHO NPHATH K OMIHOOUHBIM BbIBOLAM.

Hanboaee npocroii cnoco6 o6paboTKH MaHHBIX MacCOBBIX rpa-
HYJOMETPHUECKHX aHaJH30B — MOCTPOEHHE HAPACTAIOIMX (KyMyJd-
THBHBIX) KpuBBIX [125, 126, 170]. [To ocu abemuce OTKIAABIBAIOT
B JorapupMuyeckoM Macuirabe KOHEUHBIE PAa3Mephl BLIAEJCHHLIX
tdpakuuii, a MO OCH OPAHHAT — BECOBBEIC IPOLEHTLI COAEPIKAHHS 3€-
pen Gonee (uaM MeHee) KPYMHBIX, UeM COOTBETCTBYIOLULHH KOHeY-
HBIH pasmep Toil mian unoil ¢ppakuuu. [Tocne coexnnenus momyuen-
HBIX TOYEK IVIaBHO JHHHEH noJjydaercs Hapacralomas xpusas. Ha
OZHOM TpadHKe MOXKHO NOCTPOHTh HECKOJbKO TAKHX KpHBLIX. Abc-
IHCCA TepecevyeHHs KaxkaoH KpuBoil ¢ opamHaroit 509 saBasercs
MelHaHHbIM pa3mepoMm 3epeH. [lasa onpegenenns Ko3dgHIHeHTA
COPTHPOBKH Haxodar abclMcChl TOUEK NepeceueHdHs KpPHBOi c JiH-
Husmu, orBevamowuMu 25 u 75%. Kopenb xBajaparTublil U3 oTHOLIE-
Husg Oosbuiel abcuucchl K MeHbLIEH M npeicrasisieT co0oH Ko3d-
duLHeHT COPTHPOBKH (MHOTAA KOPeHb M He H3BjaekalorT). Yem
MeHblle 3HaueHHe KoddduiuHeHTa COPTUPOBKH, TEM JY4YIle COPTH-
pPOBKa MaTepuasna.

Jast oleHKH OKATAHHOCTH MECYaHBIX 3€PeH H TaleK CYILIeCTBYET
Goablioe KoauyecTBo ecmocoGos [29, 125, 128, 170, 214, 217,
220, 227]. Haubosee uyacto HCHOJL3YIOT BH3YAJLHYIO OLEGHKY OKd-
TAHHOCTH HJIH ONpenensiorT KosdduuueHt okpyraenHoct Baneana
1 koapguunent chepununoctn Punes. Busyanbnyio olesky oGbl4HO
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OCYLIECTBJSIOT 1O NATHOAANLHOR LIKaJe: COBepPLIEHHO HeoKaTaH-
HBIM 00J0MKaM npucBanBaioT O6anna 0, co caerka criaxeHHbIMH peo-
paMin—1, co criaxeHHbIMH YrJaMH, HO C ellle COXPaHHUBIIHMHCS
NpsAMBIMH TDaHAMH — 2, XOpOLIO OKATAHHBIM — 3 W HIEaJbHO
ogaTaHubiM — 4. ag onpefeneHus cpeiAHeld OKAaTaHHOCTH OlEHH-
BaloT okaTaHHocTb 50—100 06J0MKOB, CYMMHPYIOT IPOH3BEICHHS
0aJ10B OKaTaHHOCTH Ha 4HcJ0 06JOMKOB COOTBETCTBYIONLEro Oagaa,
LeJiT NOJYYEHHYIO CyMMYy Ha 4HCJIO OBJOMKOB M YMHOMKAIOT Ha 25.
Pesyabrar momyuaercs B npoientax. OGBUHO AJSt BH3YaabHOI
OLUEHKH OKATAHHOCTH HCMOJB3YIOT 3TAJOHLI — CHJAYITEL HJIH (OTO-
rpauu HecKOJbLKHX 3epeH Kaxjoro OGajma (puc. 13).

Koa(pduiuent okpyraeHHOCTH XapakTepH3yeT Mepy CriakeHHo-
CTH YIJIOB TOBepxHocTH 06GJOMKOB H no Bajenny ompegpensiercs
KaK pasHOCTb OT JeJeHHs CYMMBI BCEX PaJHYCOB KPHBH3HBI BHICTY-
MOB Ha KOHTYpe 00/I0MKa (MEHBIIMX pajuyca MaKCHMaJbHOH OK-
PYJKHOCTH, BNHCHIBAKOIIEHCA B KOHTYP) Ha YHCJIO 3aMEePEHHBLIX pa-
JAHYCOB KDHBH3HBI M Ha pajiiyc MaKCHMAaJbHOH OKPYMHOCTH, BIH-
CaHHOH B KOHTYP.

Kosdpduunenr coepuunocrn Puses xapaktepusyer crenenb OJu-
30CTH KOHTypa 00/JOMKa K KPYry H OLeHHBAeTcsl KaK KOPEeHb KBajl-
paTHLIH W3 OTHOWIEHHs JHaMeTpa HaHbOJbUIEH OKPYIKHOCTH, BIH-
CaHHOH B KOHTYP 00JIOMKa, K AHaMeTPY HAHMEHbIIEH OKPYKHOCTH,
OMHCAHHOH BOKPYr KoOHTypa. [lpH H3yueHHH OKaTaHHOCTH raJek
HeoOXoAMMBIe 1715 ompejeneHust 000HX KO3 HIHeHTOB JaHHbIe MO-
ryT 6bITh MOJYUYE€HBI C MOMOLIBLIO Tpaapera H3 CepPHH OKPYIKHOCTEH,
HAHECeHHbIX Ha MJIACTHHKY H3 OPrCTEeKJa, HJAM IJIACTHHKH (MJaacTH-
HOK), M0 KpasiM KOTOPOH BLIPe3aHBl YrayGJeHHs ¢ ONpeaeJeHHBIMH
panuycamu KpuBusubpl, [lpn H3yuennn ke necuaubix 3epeH JaHGO

664 2960060
200090000

..3 4

Puc. 13. Dranon Ang onpelesieHHsi OKATAHHOCTH OGMOMKOB B (0 —
4 6anna (mo JI. B. Pyxumy [196]1 r.]).
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YBEJIHUHBAIOT KOHTYDLL 3ePeH JI0 HeCKOMbKHX CaHTHMETpPoB (OGBIUHO
6—7 cM) pHCOBAJbHBIM anmnaparoM HJIH (oTomyTeM ¢ MOCJaeAylo-
1M 3aMepoM HeoOXOJAHMBIX paJHyCcoB € [OMOLIbI0 Ka/lbKH, Ha
KOTOPOH BbluepueHbl KOHIEHTPHUECKHe OKPYKHOCTH, JHGO ompee-
JAI0T pajuychl ClelnanbHOfl JTHHeeyKoi, BMOHTHPOBAHHOH B OKyJIsp
MHKPOCKONA, Ha KOTOPOil HaueceHa cepusi okpyxuocreft [170]. s
nojcyera paccMaTpuBaeMblx Ko3(DGHUHEHTOB OOBIYHO B KaMKIOM
NyHKTE H3yueHHsi rpy6GooGIOMOUHBIX MM B Kamaom obpasie aJes-
pUTO-NecUatbiX MOPOJ ONMpeleasioT KOI(pUIHEHTH He MeHee UeM
a1a 30—50 obioMKoB, a 3ateM OepyT cpelHee 3HaueHHe.

®opMy necyaHbIX 3epeH PeKOMeHJyeTcsl HCC/IeL0BaTh B Onpene-
JIeHHOH (paxiuy, Jyulle BCEro y3KOii, TaK KaK OKaTaHHOCTb 3epeH
CHJABHO MeHfeTca ¢ u3MeHeHHeM HX pasmepoB. OObLIYHO H3YYaloT
rpanymoMerpuueckue (pakupn B auanasoHe 0,15—0,30 mm (Ha-
npumep, 0,20-0,31, 0,21—0,29, 0,124—0,175 mm u T. m.) [170].

Cnenyer uMerb B BHIY, YTO OKaTaHHOCTL rpy6o06JOMOYHOrO
MaTtepHaja NpH yAaleHHH OT 00JacTH CHOca, KaK NPaBHao, yayy-
[aeTcs J0CTATOYHO OTUET/NIMBO. Y TeCUaHBIX Ke 3epeH HepeiKo OT-
MeuaeTcsi Aaxe obpaTHas TEHAEHIHS, KOTOPYI HHOTAA O0DLACHAIOT
TeM, UTO Jyulle OKaTaHHble 3epHa CKOpee BHIMaAaloT H3 JIBHIKYLIe-
rocst BOJIHOrO MOTOKA, YeM MJI0X0 OKaTaHHHIE.

O6uast ocoGeHHOCTL NajeoreorpadHUeckux Hcc/aeloBaHHil 3a-
KJAK0YaeTcss B HeoOXOAMMOCTH OCHOBBLIBATL BLIBOJIBI HAa pe3yJbTaTax
KOMIIJIEKCAa METOAOB H YYMTHIBAThL, UTO HAAHYHE TOrO HJIH HHOTO
npu3HaKa fABJSETCS ONpejeNeHHLIM NajseoreorpaduueckuM IokKasa-
TeqeM, 0OAHAKO OTCYTCTBHE ero 0OLIMHO HH O 4eM He rosopuT. Tak,
KOpa BHIBETPHBAHHS OMPEAENeHHOro Bo3pacTa OLHO3HAYHO YKa3bl-
BaeT Ha CyIIeCTBOBAaHHE B JaHHOM MecTe B COOTBETCTBYIOIlee BpeM:
06/1acTH CHOCA, OJHAKO OTCYTCTBHE €€ Ha JPeBHHX INOPOAAX B paii-
OHE, TJe HeT OTJOXKEeHHH WHTEepecyIolLlero Hac BO3pacTra, HH O 4YeM
He ceuaerenncrsyer. llneiid rpy600610MOUHbIX OTAOKEHHH BOKPYT
30HBl OTCYTCTBHH OJHOBO3PACTHHIX TOJIL — HaJeMHLIH IOKazaTesb
cymecTBoBanus o6mactu choca. OZHaKO eCaH ero Her, TO 3TO He
3HAYHT, 9TO HAa MeCTe paccMaTpHBaeMOH 3oHbl 06JacTH CHoca He
6ui0. O6aacTb cioca Morga OwiTh caabopacusieHeHHOH H He BoC-
NpPOH3BOANTL BooOUle rpyforo mMarepHaja, HJIH e 3TOT MaTepHal
I oTjaralic#, Ho Mo3¥Ke Mo KpafiHeii Mepe B MecTax, HOCTYNHBIX
A8 U3YUYEHHs, MOJHOCTBIO Obln yHuutoxkeH. Ocobenno Goabline
TPYAHOCTH BO3HHKAIOT MPH BbLISIBJIEHHH JPEBHHX BpeMeHHbIX 00J1a-
creit choca. ITo3ToMy mNpHBEAEM NPHMEP, HIJIOCTPHPYIOUINH, Ha
OCHOBAHHH KaKHX MaHHBIX MOryT OBITh CAeJdaHbl TAKHE PEKOHCT-
PYKIIHH.

B HauaJje MEJIOBOr0 TMEPHOLA HA 3HAYHTEJNBHBIX TEPPHTOPHSX
Cpenneil Asun OGbIIH 3aJ0XKEHL MHOTHE OCHOBHBIE 3JIEMEHTHI CO-
BpeMeHHOro peabeda. JTO OTHOCHTCS He TOJbKO K 00JacTaM co-
BPEMEHHBIX KDPYNHBIX FOPHbIX XpeOTOB, HO H K HEKOTOpBIM Gousee
MEJKHM CTPYKTypam, pacrnojaraBliIMCs B psAe caydaeB BHYTPH
On10it obaactn ocaAxkonakongenus. Tak, BeposTHO, B Hayaje Mme-
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JOBOro mnepuoja Oblia 3a/0)eHa H 0CeBas 9acTb 10r0-3amagHBIX
orporos I'nccapckoro xpe6ra B BHAe Ayroo6pasHo BHICHYTOH Ha ce-
BePO-3anaji rpaabl OTHOCHTENbHBIX NOAHATHH. 3Ta aHTHKAHHAAbHAS
CTPYKTYPa HCHBITBIBAJIA ME/UICHHBIE, COH3MEPHMBIE CO CKOPOCTBHIO
OcaiKoHaKomenus moaHatHs. Oanako B peayabrate o6llero no-
IPYKeHHS BCEl TEPPUTOPHH I0ro-3anaiHbiX OTPoroB IHccapcKoro
xpe6Ta 3Ta CTPYKTypa B GOJBIIHHCTBE CayuaeB He BhIpaajach
B pesbede. JIHMWb 3MH30/MUECKH B pPAaHHEMENOBYIO 3M0XY, HANpH-
Mep B paiioHe coBpeMmenHoro Xxp. Kyruraurray, oma nogHumasacek
Hal ypOBHeM MOpsl H MOJABeprajach pasMeiBy. IIpu 3ToM HHOrzaa
B Pa3MblB BOBJIEKAJHCh OTJOMKEHHs BINIOTH A0 HHUMKHEIOPCKHX H
najeosoickux. CyllecTBoBaHHe Pa3sMBbIBOB MPOSBHJAOCH B TOM, UTO
TSIZKEAbIC MHHEpaJibl aJeBPHTO-NMEeCYalblx MOPOA Pa3pesos, pacmo-
Jarawuinxcs B6H3n Kyruraurray, samerno oGoraTuianch MuHepa-
JdMH, XapakTepHLIMH Ui MeTaMopduyeckux, 3GGdysHBHBIX H M-
TPY3HBHBIX TOJIIL,

O cywecTBoBannu BpeMeHaMi B DaHHEM MeJy Ha MeCTe COBpe-
MeHHOro xp. Kyruraurray ocTpoBHOI 06/4acTH CHOCA CBHIAETENLCT-
BYIOT cJie/lyloiine (hakThl.

I. Ilpeo6unaiaomee nagenne KOCoi CA0MYATOCTH H KPYTHIX CKJIO-
HOB HECHMMETPHYHLIX 3HAKOB PAOH B aJNeBPHTO-NECUAHBIX OT/IOMKe-
HHAX, KOTOpble YKa3blBalOT Ha NPHHOC 0OGJOMOYHOrO MaTepHasa
B paspese 8 (puc. 14) c 1oro-Boctoka HaM ¢ Kora, a B paspese 7 —
C BOCTOKA.

2. Xapakrep H3MeHeHHsI HEKOTOPBHIX CBHT. 3HAUMTEJNbHAH YACTh
ONHOH M3 CBHT HHKHEMENOBLIX OT/IOXKeHHi B paspese 8 mpeicTas-
JieHa MavyKOH NeCYaHHKOB C PeAKHMH MJACTaMH TJIHH (ayka MOLI-
HocThlo 47 M). B Toii Ke cBHTe oTMeuaercss aHOMAaJbHO MOILHAS
mecyaHukoBas nayka (okoxo 60 M) u B paspese 10. Bo Bcex e
COCEAHNX paspesax cpeid OTJOKEHHI CBHTLI MpeobaaialoT TJIHHBL
B ocHoBanuu apyroii cBuTH B paspese 7 NPHCYTCTBYET Nayka (Mol-
HOCTbIO OKOJIO 22 M) rpaBeJHTOB H MEJKOTaJeuHBIX KOHIJoMepa-

o3 2
[7}

Puc. 14. Cxema mecrona-
XOMXKICHHA H3y4YeHHbIX
pPaspe3oB MeJOBLIX OTJO-
JEeHHI B pailoHe 1oro-3a-
najHbx orporoB [mccap-
cKoro xpebra.

OTA0KCHNA: 1 — naneoszoii-
CKHe, 2 — jopcKue, 3 — Meao-
Bele ¥ Oojee wmoaoane; 4 —
MECTOHAXOMAEHHE H  HOMep
paspeaa.

R 2
[_]3

100 4

Amydapes
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TOB ¢ OUYEHb XOPOLIO OKATAHHLIMH TIPAaBHHHLIMH 3epHaMH H rafib-
KaMH, COCTOSLIHX H3 00JIOMKOB HCK/IIOYHTEILHO KPeMHeH H KBapud,
T. e. MaTepHasaa, oOGpa3oBaBlIerocsi 3a CueT NepemMbiBa HHIKHEIOP-
CKHX KOHIJIOMEPAaTo-rpaBHitHbiX oT/0MxKeHuil. Hure B Guuanexallux
paspesax MoA0GHOH KOHIIOMEPATO-TPaBENHTOBON MAYKH HE Habro-
JLaeTCH.

3. Illupokoe pacmpocTpaHeHHe B HEKOTOPHIX HACTsX pa3pesos,
pacrno/sokeHHbIX BOaH3H or Xp. KyruraHnrray, moJeBOIIMaTOBbLIX
KBapleBO-KpeMHEBBIX H 0COOEHHO KBapUeBO-KPEMHEBBIX Ge3 npH-
MECH MOJEBLIX IMATOB, aJeBPHTO-MECYaHBIX MOPoJ (rpayBakk), 06-
pa3soBaBLIKXCSl, CKOpee BCEro, 3a CYer pasMbiBa C/aarabBlIX €ro
HHFKHEIOPCKHX TOMIL, JUIsi KOTOPBIX XapakTtepho oGuiue 0G0OMKOB
KPEMHHCTBLIX MOPOJ.

4. TlpucyTcTBHE B HEKOTOPbIX rpaBeMTax B paspese 11 ouenb
JOTHBIX, TEMHbIX, OMKEJe3HeHHLIX rajex TecuaHuKd, He OoTMeuae-
MbIX HH B KaKHX JADPYrHX paspesax, HOSIBIeHHE KOTOPBLIX MOXKHO
06BSICHHTD JHIIL OpHHOCOM ¢ Xp. Kyruranrray.

5. 3aMerHas NpHMech KAaoJHHHTA B THAPOCTIOAHCTLIX TJAHHAX
(vckitouas oaun o6pasen u3 paspesa 5), BCTpeueHHas JIHIUL B He-
KOTOPHIX cBHTax paspesos 4, 6, 8, 11, 1. e. 6;H3 Xxp. Kyruraurray,
B TO BpeMs Kak B JAPYTHX paspe3ax B TexX XKe CBHTaX BCTpeueHbI
TOJBKO THAPOCJIONL 0e3 MpUMecH KaoJHHHTA.

6. OrnocureabHoe 0OOralleHHE TAMKEeJIbIX MHHEPANOB aleBPHTO-
mecuanblX MOPOJ HEyCTOHYHBLIMH NPOTHB BBIBETPHBAHHA H Mepe-
HOCA TSKeJNBIMH MHHepaNaMH Mo CPaBHEHHIO ¢ PacmpoCTpaHeHHBIMH
B CeBepo-BOCTOUHBIX paspesax (2—6), oTmeuaemMoe B HEKOTOPBLIX
yacTsIX paspesos, pacmosaraiomuxcs BOansu or xp. Kyruraurray.

7. Yisoeuune HekoTophix (B paspesax 7 u 11) HHKHEMEIOBBIX
navek, o0yCJOBIEHHOE, MO-BHAHMOMY, ONOJ3aHHEM OCaAKOB € MOA-
BOAHBIX CKJAOHOB KyrHTaHrtayckoro MOIHATHS TPH CeHCMHYECKHX
toqukax. O HaJMuMH 3aMeTHBIX YKJIOHOB JHa Oacceiina O6au3
xp. Kyrutanrray CBHAETeNbCTBYIOT H CJle/ibl MOABOAHO-ONO/I3HEBLIX
AedopMauuil B HHKHEMEJOBBIX OTJIOXKEHHAX paspe3oB 4, 9 u 10.

Takum o6pasoMm, [pHBeIEHHBIE JaHHBIE MO3BOJSIOT CYHTATD,
4To B paHHeMenoByI0 3noxy Xp. Kyruraurray mpeactasasisi coGoi
SMU30/lHYECKH CYLLEeCTBOBABLIYIO, T. €. BPEMEHHYI, OCTPOBHYI0 00-
JacTh CHOCa, pacrojarapulyiocs BHYTPH OOLIHPHOH 30HBI OCaKO-
HAKOIJIEHHs. B Mo3/HeMeJoBYI0 310Xy 3Ta 006/acTh, BCJACACTBHE
Gojiee WHTEHCHBHOrO MOTPYIKEHUST TePPHTOPHH COBPEMEHHBIX H0ro-
3amagHbIX OTPOroB I'Hccapckoro xpe6Ta u Menbiuedl Audpepeniu-
POBAHHOCTH TEKTOHHUECKHX JBHIKCHHH, [O-BHAHMOMY, He CYILeCT-
BoBasa. [To KpaiiHeit Mepe JaHHBIX, KOTOpble OBl yKa3biBa/n Ha Ha-
JHYHE ee B MO3JHEM MeJy, He H3BeCTHO.



[IABA = BbIABJTEHUE

ocobeHHOCTeH ApEeBHEeW CyluM

YCJ/IOBHA 3AXOPOHEHHS JPEBHEIO PEJIbE®A
CYLUH H ETO THNbI

Ewe ¢ cepepnnbl npomnoro Beka, kak noguepkusator P. T. Ta-
peuknit u A. JI. fnwun [34], reonoru craau obpamarh BHHUMAaHHE
Ha TO, UTO OYeHb yacto Gojee MOJOJAbe NMOPOJAbLI OTAATANHCH B yC-
JIOBHSIX KAKOrO-TO paHee co3daHHOTO pesabeda, morpebad H HuHBe-
JIHPYsl €ro HEePOBHOCTH, H B CYUIECTBOBAHHH SIBJIEHHH norpeGeHus
ApeBHero pesaveda, B TOM YHC/Ie IPO3HOHHOTO, J0JrOe BpeMs HHKTO
He comHeBajscs. Oanako B 1934 r. M. M. TersieBuIM Gblia BhICKA-
3aHa MPOTHBOMOJOKHAA TOUKA 3PEHHS: BCE COXPaHAILHECS B reo-
JIOrHYECKHX paspesax CJIOH OTJarajHch Ha BbIPOBHEHHOH MoBepx-
HOCTH, MOCKOJLKY, MO €ro MHEeHHIO, JI000H Yy4acToK 3eMHOH KOopol,
npexje 4eM CTarth apeHod ocaakooOpaszoBaHMsi, NpeBpallaeTcs
B lieab(. Muenue o TOM, YTO B TeOJIOTHUECKHX paspesax MOUTH
HE COXPaHsieTCs CJef0B ApeBHero penbeda, Grarogaps aBTOPHTETY
M. M. TersieBa npuoGpesio HIHPOKOE PacHpoCTpaHEHHE. ITOMY CIO-
COGCTBOBAJIO W TO, YTO OGBIYHO MOBEPXHOCTb ApeBHero pedabeda
3HAYHTENLHO HapylleHa NOCAeAYIOUIHMH TEeKTOHHYECKHMH IBHIKe-
HHAMH, KOTOPBIE 3aTYLIEBLIBAIOT NMEPBOHAYAJNBHO CYLIECTBOBABLINE
HEPOBHOCTH.

Ozanako B nocsienue rofbl Ha OKeaHHYECKHUX weabdax H Ha Ame
GOJIBIIMHCTBA BHYTPHKOHTHHEHTAILHBIX MOpeil ObliH 0GHapyKeHbl
JOCTaTOYHO SAPKHE CJAEABl 3aTOINIEHHOTO 3IPO3HOHHOrO penbeda.
Crano sCHO, YTO MOPCKasi TPAHCIPECCHA He BLIPABHUBAET MOJ-
HOCTbIO CylLlecTBOBaBIIHH paHee pesnbed cywn. Buuto pokasano,
YTO APEBHHH pesbed cylwn He TOJIbKO yacto morpebaercs nmojx Go-
Jee MOJIOABIMH OTJIOXKEHHAMH, HO JayKe HepeiKko B 3HAUHTe/bHOIl
Mepe BJHACT Ha pacnpejiejelne MOIHOCTEll B NePEKPLIBAIOIIHX €ro
Toaiax [34, 88, 125, 165, 177].

[MorpeGennnlii peabed oOpasyercss ualle BCEro B pe3yJabTare
9pO3HH peK Hiau abpasuu MOPs, HO 3ITH NPOIECCHl He MOTYT BhIpa-
60TaTh HAEANbHO POBHLIE TIOBEPXHOCTH H3-3a PA3JHUYHON MPOUHOCTH
IIOPOJI, HATHYHS ONPEJeJEHHBX CTPYKTYP, A0CTATOYHO YCTOHUHBOIO
CYIIECTBOBAHHSI PEK H MECT DAa3BHTHS KPYNMHBEIX BPEMEHHLIX IOTO-
KOB. B yacTHOCTH, MOBEPXHOCTH JAPEBHUX NEHENIeHOB 00bluHO 06pa-
3yI0TCSl BCJEACTBHE ITHTEJNBHOH 3PO3HH PeK, HO eCTecTBeHHO, uTO
npH CKOJb YrOAHO JUIHTENbHOM CYIIECTBOBAHHH PeK Bceraa OyayT
ocTaBaTheA Gosiee BO3BBHIIEHHBIE (BOZOPA3AedbHbE) H MOHHIKEH-
Hble y4acTKH, B KOTOPHIX pacmojarainrtcss pycaa. eficTBuTeabHo,
Ha OTNPenapHpOBaHHBIX JAPEBHHX MEHEMIeHaX, Hanpumep B TaAHb-
[[Tane, HepeaKko MOMKHO BHAETh COXpaHHBIIHecS (oJee BO3BLILICH-
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Puc. 15. Ocranisl APEBHHX NEHENIEHOB (NIOBEPXHOCTh MX COBNAJAET C JnHHEN ro-
pu3oHTa 1 caab0 HAKJOHEHA BJIEBO), MOUTH NOJHOCTLIO OTHpENapHpoBaHHLe OT
nepeKphIBAIONIHX HX MeJOBBIX OTJIOKEHHH. Tsub-1akb, aesuii Geper p. Medaiipam.

HBI€ OCTAHLBl JAPEBHHX MOJOKHTEJAbHBIX (opM peabeda (puc. 15).
EctecTBenHo, 4TO CHJIbLHOpACUJeHeHHblil ApeBHHH peabed cyuln
¢ OGoJablIMMH OTHOCHTEJbHBLIMU IPEBHLINIEHHAMH peIKO 3aXOpPOHf-
eTcs B T'enJIOrHYECKHX paspesax, MOCKOJbKY CMeHe pacuJieHeHHOH
ofaacTi CHOCa YCTOHUMBOH 06/1aCThIO OCAJKOHAKONJIEHHS OOLIUHO
NpeAlIecTBYeT 3Tan BHIpAaBHHBaHHS HaseMHoro peabeda. Oanako
3aX0poHeHHe OTHOCHTeNbHO HeGoabwnx (puc. 16, 17) naun craaxeH-
HLIX TOJIOKHTEABLHEIX (GOpM jipeBHero peabeda cyld an6o JpeBHAX
peuHbiX (HHOrZa rPpoMajiHBIX MO pa3Mepy) MOJHH He NpeACTaB/ser
coboii Goabloii peakoctn [34, 88, 125, 165, 177].

B mnaneoreorpaduu NPHHATO pasJHuYath JBa THOA JPeBHEro
peabeda: mnorpeGennniii u pexonctpyupyemsiii [125]. Tlorpeden-
HbI — 3T0 penbed, 3axXopoHeHHbIH NOJX Goiee MOJOALIMH OTJIOXKe-
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Puc. 16. TlorpeGennnlii No1 MEJOBLIMH OTJOMKEHHSIMH APeBHHUIT
penved, BeipaGoTaHHEI B maneosofickux Toauiax. Cesepo-so-
crok PepraHckoii BHaiuHbL,

1—3 — menoBble oTAOMKeHHS: | — KpacHBIe TAHHBE, 2 — OGpekuyus, J—
TOHKO NepeciaWBalomiHecd TroayGoBaTo-cephie IJHHB M aJeBPOJHTHL
4 — 3ajepHOBaHHEIE YJYACTKH; § — majeosofickue ToJULKH.
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Puc. 17. TlorpeGennbtii MOX MEJOBBIMH OTJIOMKEHHAMH [APEBHHI peabed cyu, cao-
HKEHHBI 1141C030ACKHMH CAHICBBIMI I DeKe MecHano-KOHrIOMEpPATOBBIMI [0po-
nami. IOro-samag @epranckoil Bnamuis

HHAMH, COXpaHHBIUHHCS OJarofaps 3TOMY J0 COBPEMEHHON 3MOXH
H IOCTYNHBIH A5t H3yuenust. PeKoHCTpynpyeMblii — 310 pesbed, yike
YHHYTOKEHHDI K HACTOSLIEMY BPeMeHH Wi HeZOCTYNHBIH M5 H3y-
ueHns. TIpu pekoHCTpyKuuu penbeda, eCTECTBEHHO, ONpeesnsercs
JHWDL €ro cpefiuil OOJHK, JAs morpeGeHHOro e peabeda Bo3-
MOXKHO B TOH HJIH HHOH Mepe H3yYeHHE €ro KOHKPETHHIX (opm.
WHoraa pekoncrpyupyempiii penbedp moxer mepefith B KaTeropHio
norpeGeHHoro, eciu cHavyajga oH GBI HEJIOCTYNeH A5l HaGAI0ACHHA,
HAanpuMep W3-3a ray0OKOro sajieranusi, a B Aa/bHeilllleM npu npo-
BeleHHH GYPOBBIX PaGOT WJIH BCKDPLITHH €rO NOBEPXHOCTH FOPHLIMH
BbIPabOTKAMH HEJLOCTYMHOCTh Gbl/a JHKBHANPOBAHA.

BbISABJIEHHE MOTPEBEHHbBIX ®OPM JPEBHEIO PEJIbE®A

OcankonakonJaenue Bcerja HauHHaeTcss B HauGojee MOHHIKOH-
HbIX ydacTKax pesbeda CyIIH, He3aBHCHMO OT TOrO, MPOHCXOMUT JIH
OHO B HA3EMHBIX YCJIOBHSX, PEYHbIX, O3€PHBIX HJH B pPe3yJbTaTe
NPOHHKHOBEHHA B TpeJleJibl CYIIH MOPCKHX BoA. JIHIIbL MO33Ke, ec/au
HMEET MECTO pacllupeHHe MJIOLLaAH 30HBl 0CAAKOHAKOIICHHS, 3TOT
npouece Kak Obl 3aXJIeCThIBAET HE TOJNbKO BCE HOBBIE H HOBbIC
VYaCTKH 3€MHOH MOBEPXHOCTH, HO H Bce GoJiee BO3BLILICHHbBIE 3Je-
MCHTHI Jipesnero pesbeda. [lo3ToMy B NOHHIKEHHSX APEBHETO peJib-
eda Bcerfla npucyTeTBYIOT GoJee ApesHHe TOPH3OHTHI IePeKPLIBAI0-
WHAX ero OT/JIOMKEHHI, OTCYTCTBYIOIIHE Ha MOJOMKHTEJAbHBIX hopMax
peabeda. HeMm runcoMeTpHY€CKH BLINIE PACHONATAJICS 3/1eMeHT ApeB-
Hero peavega, TeM Gosee MOJOABIMH OTJIOKEHHAMH OH [ePeKpbi-
BaeTcs.
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Puc. 18. IlepBuunmiii Ha-
KJOH CJ0eB B Hu3ax Oa-
34JbHLIX  KOHIVIOMEPATOB
MEJOBBIX OTJIOXKEeHHi, 3a-
Jerapliux Ha aJgeo3o-
cknx nopoaax. Bocroumas

®eprana.

Puc. 19. IlepBuunnii na-
KJOH CJOEB MEJOBLIX KOH-
raoMepaTo-0peKdHil Y Kpy-

TOHAKJOHEHHOH  JapeBHeil

5PO3HOHHOI  [IOBEPXHOCTH
1aJNe030HCKHX TIOPOA
(B.MpaBOM HHMKHEM YIAY).
Y xourtakra raeiba  u3-
pecTHsikoB, HOmnasn @ep-

rama.



CaenoBaresibio, HCIOMB30BAHHE TaHHBIX O MOJHOTE paspesa ajs
CYKAEHHS O HATHYHH H XapaKTepe norpeGeHHOro ApeeHero pembeda
ABJACTCSl CAMBIM MPOCTBIM M HAJEKHBIM METOAOM. ITOT METOX MO-
XKeT OBITh NMPHMEHEH Jaxe B CIy4Yae CHJBLHOMR JHCIOLHPOBAHHOCTH
TOJIL H TIOJHOrO HECOOTBETCTBHS OTHOCHTEIbHBIX MPEeBbLIIICHHI IpeB-
Hero penbeda COBPEMEHHOMY MOJIOKEHHIO ero noBepxHoct. OAHAKO
yKaszanublii mpueM oGbiuHo Tpebyer Oojee AeTanbHONO pacujeHe-
HHS 1 COMOCTABJEHHs Pa3pe3oB, ueM NPHHATO NPH cTpaTurpaduye-
CKHX HCC/€N0BaHHUSX, npHYeM ocoboe 3HAYEHHe HMEeT BhiJeaeHie
B CMEKHBIX pasdpe3ax KaKHX-THOO CHHXPOHHBIX YPOBHEil.

Hagexnoe cumeTenberBo cyuiecTBoBanus morpeGennoro peine-
(a — npuTLIKaHHE CJI0EB OTHOCHTENLHO MOJOABIX OTJAOMKEHHH K IM0-
BepxHOCTH Gosee apesHHX (cM. puc. 16). Ilpu 3ToM, Tak e Kak u
IpH NPHMEHEHHH MEPBOTO METOAA B CJlyyae CHIIbHOH AHCAOIHPOBaH-
HOCTH TIOPOJA, HeoOXOAMMO yGeIHuThCs, YTO KOHTAKT HE SIBJSETCS
TEKTOHHUECKHM. TIPOTHB TEKTOHHUECKOrO KOHTAKTa MOTYT CBH/Ie-
TEJILCTBOBATDL: a) NPHU3HAKH BHIBETPHBAHHS B KPOBJE JAPEBHHX MO-
pox; 6) o6JOMKH HAH MaTepHas B MEPEKPLIBAIOUINX OTJOXKCHHSAX,
XapakTtephble AJs MOJCTHIAIIIEr0 KOMIJIEKCa; B) OTCYTCTBHE CJie-
JIOB TIOJABHKEK 10 KOHTaKTY.

Ipyroii oTueTAHBHI MOKazaTeab HAAHYMS norpeGeHHoro pesb-
ea — nepBHYHBI HAKJOH CJOEB, BO3HHKAOUIHI NPH HAKOIJICHHH
OCaJl04HOTO MaTepuajia Ha CKJIOHAX WM y MOJOIIBEL Paspymiaio-
IIHXCs Bo3BLIMeHHOCTeH. Oco6eHHO XapaKTepeH OH s AeTIOBHAD-
HLIX OTJOKEHHH, B MeHbUIeH Mepe AJNsl O3epPHBLIX H JeLHHKOBBIX.
O6biuHO Takast CIOMCTOCTL BOJIH3H OT KOHTAKTA C APeBHHMH MOPO-
AaMH HAET MOYTH MapaJJjienbHO MOBEPXHOCTH pasjiena, T. e. SBJIf-
ercsd obuaekaiomed (puc. 18, 19). Muoraa ona Hanomuunaer KOCY 10
C/I0HYATOCTh, MOCKOJNBbKY HEPEAKO CJAOHKH HCHBLITHIBAIOT BLIMOMAMKH-
BalHe B HampaB/JCHHH yJajeHHs OT MOBEPXHOCTH cKiaona. OHaKo
B OT/IHYHE OT KOCOH CJI0HYaTOCTH B Hefl He HaGJIOLAeTCs HAKIOHA
COMKOB B IPOTHBOMOJIOKHbIE CTOPOHB. KpoMe Toro, HEPeLKO TpH
IEPBHYHOM HAKIOHE B OTVIOMKEHHSX NPHCYTCTBYET MpPHMECh HEOKa-
TaHHBIX OGJIOMKOB M rafieK, paclo/aralouiHxcsi MAOCKOCThIO HaH-
OOJIBIIEro YIVIOWEHHS Tapa/IeqbHO NMOBEPXHOCTH HAcJoeHHs. Xa-
PAKTEDHLI NPH3HAK — HAJHYHE B TMEePeKPLIBAIIIHX OTIOKEHHAX
06J0OMKOB TOJICTHIAIONIHX OPOJI.

[TorpeGennniii peaved) moxer usyuarses NpH MPOH3BOACTBE Oy-
poBbiX pabor. B 3ToM ciyuae B paspese CKBamKui BRIGHpAeTCs Ka-
KOH-TO CTPOro 0ZHOBO3PAaCTHI{ FOPH30OHT (MJIACT HJH TMPOCJON, 0Xa-
PAKTEDH30BAHHLIH oNpeeNeHHol dayHol miaH 06.1a1al0lWHi Cremn-
(PHUECKHM JIHTONOTHYECKHM COCTABOM), OT KoToporo 1o Hopmasn
K MOBEPXHOCTH HAIJIACTOBAHHS MePeKPLIBAIONLIeH ToAUH 3aMepsieTes
€€ MOUIHOCTE 10 NOBEPXHOCTH mHorpeSeHHoro peaveda. [Tpu stom
0COGEHHO BaKHO, YTOGEI. TOPH3OHT, OT KOTOPOTO H3MepHITCA MOLL-
HOCTH, obmajfan cmemuduueckoii KapoTaKHOil XapaKTepHCTHKOI,
TaK Kak Torja ornagaer HeoGXoAuMOCTh Noapo6HOro oT6opa KepHa.
CxomubiM 06pasoM Moxker H3y4aTbCa norpebeHHbIH peabed reodu-

57



3HUECKHMH MeTojaMu, Ge3 Gypenus CKBAaXKHH, ec/ ¢/araiollue cro
NOPOALL H TEPEKPHIBAIOIIHE OT/IOKEHHS 06aalaloT AOCTATOYHO UeT-
KHMH pas3JHuYHAMH COOTBETCTBYIOLIHX hu3HUECKHX XapaKTepHCTHK.
B 3ToM ciayuae BO3HHKAIOT JOMOJHHTELHBIE TPYAHOCTH, CBs3aH-
Hble ¢ BHIOOpPOM YDOBHS OTCHETA MOILIHOCTEH OT/OXKeHHiH, TepeKpbl-
BalOllHX peabed, 3aTO MOBHINAETCS AETAILHOCTH BLISIBJIIEMBIX HE-
poBHocTeit peabeda. [losToMy Han6oJplIyI0 3(PGHEKTABHOCTD AAET
COBMECTHOe npuMeHeHHe 000HX MeTOM0B.

[orpeGenubiii peabed MoKer ObITh MpejcTaBeH B BHAE H30-
FHIC, AJs Uero NpeABapHTEJbHO CTPOAT KapTy H3MEHEHIs MOILHO-
cTefi MEX/y MOBEPXHOCTbIO pesibeda H OnpeleeHHbIM CHHXPOHHBIM
MapKupylouiny ropusontoM. Takas Kapra Kak OBl 3epKaabHO OTO-
Opaxaer HEPOBHOCTH norpe6enHOro penbeda. Ecan nosepXHOCTb
ykasanuoro peibeda He Oblia HapyIIeHa nocaeaywiMu  andde-
peHUNATbHBIMA  TeKTOHHUECKAMH JBHAKEHHIMH, TO H3yueHHe €ro
yIIPOILAeTCsl, OCKOIbKY BCE OTCYCTLI MOKHO NpoBOAHTL OT JE0GOro
COBPEMEHHOT0 THICOMETPHYECKOro ypOBHS.

[Tpu u3yuenun KPYMHLIX GOPM APEBHErO peabeda, B npepenax
KOTOPBIX CYLIECTBOBAJIH MECTHBEIE 30HB pasMbiBa H ocaiKoHaKoIJIe-
HU§, TpHeMbl BbisIBICHHS ocobennocTell morpeGeHHOro H PEKOHCT-
pynpyemoro penbeda 0OBEAUHSIOTCA H HaCTO npejcTaBasior codoit
cnoMEDI KOMIUIEKC. B psje cayuaeB GoablIoi HHTEpeC MPELCTaB-
NS0T AaHHble reojornueckofi Kaprhl. Ecan Ha KapTe Mbl BUHM, 1TO
¢ BHIXOZAMH JAPEBHHX MOPOA, CJAralolInx dopMbl ApeBHEro peqbeda,
HoC/e0BaTeNbHO MO CTPATHrpagHueckoMy KOHTAKTY conpuKaca-
JOTCS PA3HOBO3PacTHbie TOPH3OHTEI GoJee MOJOJBIX OTJIOMKEeHHH, TO
TeM CaMBIM Mbl HAG6Ji07aeM MPOEKIHIO JHHHH NepecedeHis CoBpe-
MEHHOM MOBEPXHOCTH Pa3MbiBa ¢ MOBEPXHOCTBIO APEBHETO peabeda.
[losToMy, yuHThLIBas Xapakrep 3ajeranus MOPOL, nepeKpbIBaIOLUIHX
ApeBHHe TOJILH, W TPHMEpHYI0 MOLLHOCTD BHIKJIMHHBAIOUIAXCSA OT-
HojKeHnil, MOMKHO COCTABHTb OMNpEleseHHbIe NPeACTaBAeHHd o CTe-
NeHy BBIPAKEHHOCTH JIPEBHETO peabeda. Koneuho, npu HaTHuHH
pacuJeHeHHoro COBPeMeHHOro peaneda HEOOXOAMMO YUMTHIBATL H
ero BAMSIHHE HA M3MEHEHHS KOHQUrypauud KOHTaKTa APEBHHX HO-
PO C MOJIOJABIMH.

[Tpu H3yueHHH KPYNHBIX (POpM APEBHETO peabeda Goabuloe 3Ha-
yeHne npHOOGPETAIOT BbISICHEHHE OPHEHTHPOBKIH NaJeo0CcKJI0HOB Ha
OCHOBE H3YUCHHS OPHEHTHPOBKH Kocoil caoHyaTocTH, YNJIOLLIEHHBIX
rajex u APYTHX TJIOCKOCTHBIX M JIHHEHHbIX 31€MEHTOB, 0TMeuaeMblX
B MepeKphIBAIOIIHX JAPeBHHH pesibed OTJIOKEHHSX, @ TaKxKe BhIABJIE-

 HHEe U3MeHeHHd MolHocTeil 3THX 00pasoBanuii, KOTOPoOe MOTI0 OBITD
06yc.nos.nenfo CyIIleCTBOBAHHEM MOTPeGeHHOro peabeda.

Bonblioe 3HaueHHe B 3TOM cjaydae mpHoGperaer W aHaJau3 0CO-
GenHocTell pacnpeieneHHa MO TJIONIaAH PasiHYHLIX reHeTHYeCKHX
THIOB oTJoxenni. Tak, saioBHanbHbE 00pasoBaHusd, B YacTHOCTH
OCTATKH B TOH WJH HHOH Mepe PasBHTHIX KO BbIBETPHBaHH, CBH-
AeTebCTBYIOT O CYUIeCTBOBAHHA OTHOCHTEILHO BO3BLIIIEHHBIX Y4aCT-
KoB apeBHero penbeda. OcraTKi JeNIOBHANLHBIX o6pa3zoBaHHil yKa-
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SbIBAIOT HA CyllecTBOBaHHe BOJH3H OT HHX JIOCTATOYHO PacusIeHel-
HbiX GOPM penbeda W 3aMETHHIX YKJIOHOB MECTHOCTH B 30He HAKOI-
JEHHs camux ocaikoB. Hamporus, osepubie M peunble oT/10meHHs
ABJISIIOTCS HECOMHEHHBIM [0K43aTeseM CYLIeCTBOBAHHA TMOHHMKEHHI
ApeBHEro peaneda.

Boabuwoe snauenue aas BuisicHeHHS 06LIEro Xapakrepa pacuJe-
HEHHOCTH JIpEBHEro pesibeda CyUlH HMEIOT KOPbl BBIBETPHBAHHS HA
NMOBEPXHOCTH CaraBIIHX ee mOpoA. Kopnl BHIBeTpHBaHUS, mepeKphi-
Thie Gosiee MOJIOALIMH OTJIOKEHHSIMH, OGBIUHO YKA3LIBAIOT HA BeChMa
PaBHUHHbIH pe/ibed) COOTBETCTBYIOUIHX YYacTKOB JApeBHeli CYILIH BO
BpemMs ux o0pasoBanuss. MoXKeT MOKasaThCs, YTO HCKIIOUCHHE 13
STOr0 NpaBH/Ia TNPeACTAB/SIOT JATEPHTHblE KOPHl BhIBETPHBAHIHSI,
KOTOpbIe 6/1arofapsi HaJ HYHIO B KPOBJE OUEHb YCTOHYHBOrO NPOTHB
PaspyutIeHust TOPH30HTA (KHPachl) MOrYT COXPaHSTLCS, a N0 AaH-
HBIM HEKOTOPBIX HCC/efoBaTeseli H (OPMHPOBATHCS B YCAOBHSX
AOCTATOYHO pacuneHenHoro peabeda. Oanako Tak Kak 3axXopoke-
HUS B TEOOTHYECKOM paspese YYacTKOB PAaCu/ICHEHHOMH CYLIH, 3aHHu-
MaBILHX BLICOKOE THIICOMETPHYECKOE MOJIOMKEeHHe, He NPOUCXOIHT, TO
u morpeGenHble nmojy GoJee MOJOABIMH OTJIOMKEHHSMH JIATePUTHEIE
KODPBEl BLIBETPHBAHHA TaK¥Ke MOTYT pacCMaTPHBATLCH KaK I0Ka3a-
TEIH PaBHHHHOrO penbed)a COOTBETCTBYIOUIHX YuaCTKOB JpEBHeH
CYLLH.

BazxHocTh nenonb3oBanus ApeBHHX KOp BHIBETPHBAHHS IS pe-
KOHCTPYKIHH XapakTepa pacuieHeHHOCTH CyIIH Gblaa NOAUePKHYTA
eme JI. B. Pyxunsim [125], koTopsiii paccMaTpuBaa paBHHHLI C KO-
PaMH BBIBETPHBAHHS KaK JaHAWA(TE 30H, NEPEXOAHBIX MKy 00-
AACTAMH cHOca H ornoxenus. JI. B. Pyxunm momaran, uro csoe-
o6pasHe 3THX 30H 3aK/AKYAETCH B YPe3BLIYANHON C1a60CTH npoiiec-
COB OCa/JIKOHAKOMJIEHHS H JIeHY1allHH, BCAEACTBHE TOTO YTO 0CANKOB
B HHX COGCTBEHHO He OTJaraercs H OCami0uHbIH marepuan Gopmu-
PYETCA JHIIL B KOpe BhlBeTpHBaHusA. JleHynamus ke B TaKHX yeJI0-
BHSIX HACTOJIBKO €1a6a, 4To ¢ MOBEPXHOCTH 3eMJIH CHOCHTCH CTOJNBLKO
e (HIH MeHbllle) MPOLYKTOB BHIBETPHBAHHS, CKOJbKO BHOBD obpa-
3yercs.

H. M. CrpaxoB raxe ykasweiBaer, 4to s 3aBepIIeHHsT XHMH-
ACCKOr0 BLIBETPHBAHHA HEOOXOAHMO, UYTOGBI MMOBEPXHOCTHHIC TOPH-
30HTBI TMOPOJ JIHOO He CMBIBAJHCL COBCEM, JHOO CMBIBAJHChH HE3HA-
UHTEJIbHO. «3ITO YCJIOBHE PEaH3yeTcsi TOAbKO Ha TepPHTOP HAX
PAaBHHHHBIX €O CTOJIL csiabopacusleHeHHBIM peabedoM, YTo Mexa-
HHUECKHH CMBIB Ha HHX NPOHCXOAMT MCAJEHHEE, ueM XHMHUCCKOe
pasnoxetne nopoA. Ilpn yBennuennn aMnantyas u pacusieHeHHo-
CTH peabeda MexaHHYecKas JAeHyAanusi YCHAHBAETCH M, HAKOHEIL,
HaCTyNaeT MOMEHT, KOrJa TeMIbl CMBIBA ONEPeKaloT TEMINbl XHMH-
1€CKOro BLIBeTpHBaHHsA» [143, 1. 1, c. 8]. Caeayer noauepkHyTh, uTo
H B METOMHUECKHX YKA3aHUAX, IPHHATLIX IIPH COCTABJEHHH JIHTOJIO-
ro-najeoreorpagpuuecknx kapr CCCP [154], 6ui10 oTMeueHO. uTo
HAHMEHDLUIYIO CTENeHb DaCUTeHEHHOCTH MMeIOT paiiomsl, rae obpa-
3yeTcsl Kopa BBIBETPHBAaHMUS.
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Takum oOpasoM, Jiobasi o MOUIHOCTH KOpa XHMHYECKOTO BbI-
BeTpHBAHISA MOKET PaccMaTPHBATLCA Kak MoKasarelb CyL1ecTBOBA-
HHS BO BpeMs ee (DOPMHPOBAHHS Ha COOTBETCTBYIOIEM yyacTke
3emau BecbMa PaBHHHHOTO penbeda Cyuln. Xopolo pasBHTHE KOPHI
BLIBETPHBANNS, KPOME TOro, CBH/ETEJhCTBYIOT O BAJIOCTH TEKTOHH-
qecKix ABIHKEHUI. AHAJOTHUHYIO 00CTaHOBKY MOXKHO NMpEANonararh
M B TOM cayuyae, Koria (hopMupoBanHe KOpbl BbIBETPHBAHHA H ee
3axopoHenne ToJl Gojee MOJOABIM KOMIIEKCOM pasaensiiuch 3Ha-
YUTEJbHBIM OTPE3KOM BpeMEHH.

COOTHOWEHUE JH®®EPEHLHAJIBHDBIX TEKTOHHYECKHX
IOBWXEHWNM U JPEBHETO PEJIBE®A

Hayuenne mnorpeGentoro peabeda oueHb CHIBHO 3aTPYAHEHO
BO3MOIKHOCTBIO HMCKaxKeHus ero aupdepeniuasbHbIMH TEKTOMITHC:
CKHMIL ABHIKEHHSIMH, KOTODblE MOIJIH TIPOSIBAATLCA KaK BO BPEMi
HAKOMJIEHNSi OCAAKOB, TMEPEKPLIBAIOUINX JPEBHUH peased, TaK H
Ho3Ke, BUAOTh A0 Hacrosuero spemeny. Takue ABHKEHHS MOTJH
c031aTh HEPOBHLIE NOBEPXHOCTH KOHTAKTa APEBHHX TOJLL € MOJI0-
ABIMH, TIOXOKHE Ha TorpeGeHHb peabed, H MPH OTCYTCTBHH TO-
rpebennoro peabeda. st pelueHus Bonpoca o posn AH(pepenin-
anblbIX TEKTOHHYECKHX JIBHKEHHH B CO3MaHNH HepoBHOCTEH TaKoro
KOHTAKTa HEOOXOAHMMO COIOCTABJIATH XapaKTep OTJOMEHHH H HX
MomHOocTeH Had Pa3iHYHBIMH  BO3MOZKHBIMH dopmMaMu JpeBHero
peabeda. [Tpu 970M MoryT GbITh CAEAYIOLLHE TATD KpaliHuX ciayuaes
(puc. 20). :

I. ITepea HauajoM OCaJKOHAKOMICHHHA neposHocTell penbeda
NpaKkTHYECKH HE CYIIeCTBOBAMO. OcajlouHblii Marepuans 1eJHKOM
NPUHOCHJICS M3 APYTHX PaHOHOB. Juddepennnanbibie JIBHKCHHS
BO BpeMs OCaJAKOHAKON/IEHHs He MPOABJISINCE. HepoBHOCTH KOH-
TaKTa JPEBHEr0 KOMIUIEKCZ C MOJIOABIM IEJHKOM 00V CTOB/IEHE
AnGQepenanbubIMH  TEKTOHHUCCKHMH  JBHKEHUSNMT, NIPOSBHBIIA-
VHes mocae ocajikoHakommenusi. Haja npunoaHATHMH H OMYINEH:
HBIMH YUacTKaMi MOBEPXHOCTH APEBHHX TOJILI 3aJeralT OTJ0MKe-
Hps, XapakTepuayoliiecs 0ANHAKOBHIMH MOIIHOCTSIMHU 0JHOBO3pacT-
HBLIX TIAueK M OJAMHAKOBOHl cMeHoil MOpoJ Mo paspesy, 0JHHAKOBOI!
PHTMHYHOCTBIO M OTCYTCTBHEM (hanuaabHBIX PasIHUHI OTJI0KEeHH
He3ABMCHMO OT HX TMOJOMKEHHs Haj NMPHIONHATHIMHU HIH ONyLIeH-
HBLIMH YUaCcTKaMH.

11. Tlepen HauaJoM OCAJKOHAKOIJIEHHS HepoBHOCTell peabeda
NpaKkTHYECKH He CYLIECTBOBAJO. Ocagounbpiii MaTepHana LIeJHKOM
[PHHOCHJICS M3 APYTHX PaifoHOB. Bo BpeMs 0CaJKOHAKOMIEHHS MPO-
HCXOMUTH I depeHIHaTbHbe TeKTOHHUECKHE ABHKCHHA, HO OHH
He BHpamKaJuch B peabede, T. €. BO BCeX Cay4dasx B paBHoOil cTe-
meHy MPOMCXOANIA KOMIIEHCAIHs NOrpykeHus 0CaKOHAKOMJIEHHEM.
Haj npHNOAHATHIMH H OMYLIEHHBIMH YHaCTRAMH NOBEPXHOCTH JIpeB-
HHX TOPOJ] 32J€raloT OTJIOMKEeHHS C pasHbIMH MOIIHOCTAMH OJHO-
BO3PACTHHIX MaueK, HO XapaKTepHaylollHecs OJMHAKOBBIMH CMEHOH
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NOpoA MO paspesy, PHTMHYHOCTBIO H OTCYTCTBHEM (halHaJbHBIX
pasanumii OTOXKeHNH, He3aBHCHMO OT HX NOJOKEHHS Haj MPHIOA-
HATBIMH HJH ONYILCHHBIMH YYacTKaMH JApeBHero Joxa. [las pas-
Pe30B C yBEJHYECHHBIMH H YMEHBIIEHHLIMH MOUIHOCTSIMH XapaKTepHb
OJIHHAKOBLIC PHTMHYHOCTb, KOJHUYECTBO MEPEPHIBOB, OJH3KHE IO
COCTaBy KOMILIEKCHI OGJOMOYHBIX H ayTOreHHBIX MHHEPAJIOB.

II1. Tlepen mawanoM ocaJKOHAKOIUIEHHS HepPOBHOCTEN peabeda
MPAaKTHYECKH He cyulectBoBano. OcaloyHblii Matephas IleJTHKOM
MPUHOCHJICA M3 APYrHX paHoHOB. Bo Bpems ocajKoHakomJaenus mpo-
ACXOANIN P depennnaibHble TEKTOHHIECKHE JABHKEHHA, KOTOpbIe
BLIpAXAJHCh B penbede, T. €. He GbIJIO B PAa3HBIX MECTAaX B PaBHOI
Mepe KOMTEHCAIHH TOTPYKeHHs ocaiKoHakommeHneM. Hajx mpu-
MOJAHATBIMH H ONYUIEHHBLIMH YYacTKaMH TMOBEPXHOCTH APEBHHX IO-
POIL 3a/ieraloT OTJIOKEHHS He TOJbKO C Pa3HbIMH MOUIHOCTSMH OJl-
HOBO3PACTHBIX NaueK, HO H € Pa3HBIM (palHabHBIM cocTaBoM. [lpu
9TOM B paspesax ¢ yBeJAHYEHHLIMH MOUIHOCTAMH HabJI0ga10Tes
MEHbLIAsh 3ePHHCTOCTL OTJIOMKEHHH H OTHOCHTeJALHO GoJbluasi TIy-
00KOBOAHOCTh. B Ma/IOMOIIHBIX pa3pe3ax Hepeiko GOJblIe CIeI0B
MEPEPHIBOB, Pa3MbiBOB, MOITOMY MEHbLIE KOJHYECTBO PHTMOB H
Uame MX HEmoJiHoTa, ueM B OoJee MOWIHBIX. B paspesax pasmoi
MOUHOCTH MOTYT 3aMeTHO Pas/HyaThCsi KOMIJIEKCH ayTHIeHHBIX
MHHEpa/loB HapAAy ¢ BBIAEPKAHHOCTBIO COCTABA OOJOMOUYHBIX KOM-
TIOHEHTOB B O/IHOBO3PACTHBIX 0OpPa30BaHUsIX Ha GOJBIION IJIOLLA/H.

IV. Peaved cymectBoBazn. luddepennnanbibie TeKTOHHIECKHE
ABHIKEHHS, O/ITHOBPEME@HHbIC C 0CaAKOHAKOIICHHEM, He MPOSBJISJINCD.
Ocanounbifi MaTepHans B OCHOBHOM TMPHHOCHACA H3 JPYrux patioHos.
Hoisi 0canouHBIX TOJIL XapaKTepHb: MPHTHIKAHHE CJI0EB; MOCTOSIH-
CTBO MOILHOCTEl OJHOBO3PACTHBIX MAUCK H PHTMOB JaKe CaMbIX
HH30B paspe3oB; TPAHCrPECCHBHOE HaseraHne OTJIOXKEHHH 0e3 ¢a-
UHAMBHBIX H3MEHEHHH OJHOBO3PACTHHIX NMAUCK; KaKas YrOAHO DHT-
MHYHOCTD; COOTBETCTBHE PasHOCTH MOIIHOCTeH paspe3oB jo Map-
KHPYIOIICrO TrOPU30HTA Pa3HOCTH BHICOT JPeBHEr0 penbeda; NpH
XOPOLIO BLIPAKeHHOH PHTMHUHOCTH PA3JIHYHOE KOJHUYECTBO PHTMOB
B paspe3ax ¢ pasHod MOIIHOCTHIO; BEILEPIKAHHOCTH KOMILIEKCOB 06-
JOMOYHBIX H ayTHIeHHbIX MHHEPaJOB OJIHOBO3PACTHBIX MaueK Mo
101 A TH.

V. Peaned cyuiecrsosad. Huddepennnanbible TEKTOHHUECKHE
ABHZAKEHHA, ONHOBPEMEHHbIE ¢ 0CAJKOHAKOIIEHHEM, He MPOSBIISIHCE.
Ocanounsii Matepuas B OCHOBHOM MOCTYNaJ 3a cyer paspyueHus
MECTHLIX BO3BLIUICHHBIX YYaCTKOB peabeda. XapakTepHbl ciemyio-
He OCOGEHHOCTH: HEeOJAHHAKOBHIE OTHOMKEHHS Haj PasIHUHEIMH
dopmamu pesbeda (r. e. B paspesax pasHoil MOIIHOCTH) ¢ Pa3HH-
el B MOWIHOCTSX H (alusx, B obliem COOTBETCTBYIOLIEH OTHOCH-
TEJALHBIM BLICOTAM MOJIOKHTENbHEIX (OPM perbeda; Haanmuue mep-
BHYHOTO HAKJIOHA CJ0eB BOJH3H OT CKJIOHOB BO3BHIMIEHHOCTEH:
ONHOHANMPABICHHOCT ~ H3MEHEHHSI COCTaBa  OTVIOXKEHHH  CHH3Y
BBEPX — NPHCYTCTBHE OLHOTO pHTMa (oT HauGoiaee rpy6HIX K TOH-
KHM OCaAKaM) B MOHHMKeHHsX pesbeda HIH wacTH ero Hajg Gojee
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Puc. 20. TlpuHuumuanbHas cXeMa COOTHOUIGHHS JPEBHEro
a — XapakTep ]‘.IC.‘I!:EC])a a0 ocaaKOHAKONJeHH, 6 — H3MEeHeHNd MNOBEPXHOCTH IpeBHHX MNOpoj BO

nocacIyouHEx ixddepeniHaNbHBIX JIBHKEHIIX; 2 — ocoBeHHoCTH HauGollee XapaKTepHBIX pas-
cti ApeBunx Toam, (/—3 — cTpaTHr

I—V — BO3MOMKHEIE KpailHHe Cy4YaH, ONUCAHHEIC B TEKCTe.

BO3BLILIEHHBIMH y4acTKaMu peabeda; TPAHCrPeCCHBHOE HAJEraHHE
¢ GbauMasbHbIMH H3MEHEHHSIMH OAHOBO3PACTILIX mauek; pasHoCTb
MOIILHOCTEll Pa3pe3oB 10 MapKHPYIOUIEro TOPH3OHTA MEHbLIE nep-
BOHAUAAbHONl PA3HOCTH BBICOTHBIX OTMETOK penbeda; 3aBHCHMOCTD
cocTaBa OGJOMOUHBIX KOMIOHEHTOB OT COCTaBa MOPOL BO3BLILIEH-
HBIX yYacTKOB peabeda H B CBA3H C 3THM HacTas OpicTpas H3MEH-
UHBOCTH KOMIJIEKCA OGJOMOYHBIX MHHEPAJOB OJHOBO3PACTHBIX Hac-
Teil paspes3os MO MJOILAMLH.

KoHeuHo, B AefCTBUTENBHOCTH OOBIYHO MPHXOAHTCA HMETH eJ10
He ¢ OJIHHM H3 PACCMOTPEHHBIX KDaHHHX Clyuaes, a C COUETAHHAMH HX.
Oanako npu pacuiuppoBKe 3THX coyeTaHHH HeOOXOAHMO HCXOAHTH
H3 yKa3aHHBIX KPaHHHX BO3MOMKHOCTEH H IIOMHHTh, UTO OCHOBHBIMH
HECOMUEHHBIME A0KA3aTeAbCTBAMH  CyLIeCTBOBAIINA norpeGeHHoro
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peabeda 1 g hepennaTbHbIX TeKTOHHYECKIX BHKEHHIL,
BPpeMA OCAAKOHAKONJCHHA; B — HapylleHHs NMOBEPXHOCTH KOHTAKTa APEBHHX H MOJOIBIX TOJaUL opH

PE3OB, pacmonaralolixcd Haj nauGojee NPHOOAHATHIMH H OMYILLEHHLIMH YUaCTKaMH TNOBEPXHO-
palHyecKoe NOJOKEHHE OAACTOR).

peaveda cayxar BblmageHHe HaJ BO3BHILEHHBEIMH €ro yuacTKaMhm
Hanbosiee JPEBHHX Mauyek M HaJHYHe NPHTHIKAHHSA HJH TEePBHYHOTO
HaKJI0HA CJI0eB.

O cywecrsoBanun anddepenunanbubx TEKTOHHYECKHX ABHMKE-
HHH BO BpeMsi oOcaAKOHaKOMJEeHHs CBHAETENLCTBYET YBEJHYEHHE
MOLLHOCTH OJHOBO3PacTHbIX MaueK B MecTax HauOo.ee ahdexTus-
HOTO TMOTpy KEHNs, NPHYEM MOC/Ie/lHee MOIVIO MPOHCXOAMTh H HA Me-
CTeé paHee CyLIeCTBOBABUIEH MNOJOKHTEIbHOMN bopMBI 3p03HOHHOrO
ApeBHero penabeda. ITomumo 3Toro Hamo umers B BHAY, 4TO AH-
depeninanbHble IBHXKEHHS 06LUHO He NMPOSIBJASIOTCS B 3aMETHOM
MEpe Ha yuacTkax NMONepeyHHKoM MeHee 1—2 g, NO3TOMY OTHOCH-
TEILHO MEJIKHE HePOBHOCTH MOBEPXHOCTH MOTPeGeHHOro Go.ee JpeB-
HEro Komm/exca nopoJ oObYHO BbI3BaHbl CYIIECTBOBaHHeM norpe-
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Gensoro peabea. Ha 3po3HOHHOE MPOHCXOKIAEHHE HEepPOBHOCTEH
0oOBIYHO YKa3bIBaeT W H3BHJIHCTAd HIH TEM GoJiee BeTBHCTAA HX
topma B mJaHe.

BbISIBJIEHUE OCOBEHHOCTEH PEKOHCTPYUPYEMOIO
PEJ/ILE®A

TTocKOMbKY PeKOHCTpYHpyeMblit peabed HELOCTyHEeH A HEMo-
CPe/ICTBeHHOr0 Hab/MI0/IeHHs, BhIABICHHE €T0 ocobeHHOCTEH CBOJHTCH
K BBISCHEHHIO Xxapakrepa obJacTeii cHOca Ha OCHOBE H3yueHHs OT-
Jo¥eHHni, 06pazoBaBIINXCS 33 CueT HX paspylleHHs. [Mpu sTOM
HaRGObIICe 3HAUCHHE HMEeT H3yuenHe OTJIOKeHuH, 06pasoBaB-
[IHXCSl B HENOCPeACTBEHHOH OGJH30CTH OT obaacreii cnoca. Caeayer
CTPEMHTBCS BBISIBHTL Pl OCOOEHHOCTEH TAKOro penbeda.

1. OnpejeneHue Xapakrepa pacu/eHCHHOCTH M NpAMEpPHOH BbI-
cotsl peabeda. O pacujeHeHHOCTH CYAAT KaK MO 3epHHCTOCTH OT-
JA0MKeHuil, obpa3oBaBmuxcst BOMM3H OT objgacTH CcHoca, Tak M
(uHoraa) mo OCOGEHHOCTAM HX COCTaBa. I'py6Go3epHHCTOCTb — MOKa-
3aTesb PacuIeHeHHOCTH, TOHKO3ePHHCTOCTh — BbIPOBHEHHOCTH. O BHI-
poBHeHHOM peabede CBHIETEIbCTBYIOT NPUMECH B OTJI0KEHHAX
MPOAYKTOB PA3MBIBA PA3BHTLIX KOP BLIBETPHBAHHSA H COJSHLIC H Kap-
fonaTHsle TOPOAL Ge3 mpuMecH 0GJOMOUHBIX HACTHIL thopMHUpyIO-
niecst BGansn cymu, O xapakrepe pacuaeHeHHOCTH penpeda cyulin
W M3MEHEeHHS ee BO BPEMEHH MOXKHO B KaKoii-To Mepe CyAHTDL H IO
H3MEHeHHAM 3PesOCTH 0CaJouHBIX TOPOA [31]. das sTOrO HCHIOJB-
3yl0T KO3(bHIHEeHT MOHOMHHEPAILHOCTH Ky, KOTOpBIH TIpejcras-
nser coBoll yacTHOE OT JAEJCHHS] KOJHYeCTBa YCTOHUHBBIX NPH BbI-
BeTpPHBAHHH 0POL00GPA3YIONIHX 06JOMOUHBIX KOMIOHEHTOR necua-
Ho-aneBpuTOBON Gpakuun (KBapl, 0GJOMKH KpPeMHHs M Jp.) Ha
KOJMYECTBO HEYCTONYHBHIX KOMMOHEHTOB B TeX e MOpoAax (moae-
Bble IIMaThi, 0BJOMKH aJlOMOCHIHKATHLIX MOPOI H np.). Ornoxe-
HHUS BBICOKON 3DENOCTH HMEIT MaKkCHMaJbHble 3HAYCHHS Ky # cBH-
eTeJbCTBYIOT B OOJBUIMHCTBE CJAYUaeB O pojiee CraazkeHHOM
peapedye MHTAIONHX TPOBHHIHI. Huskospenbie MOPOJBI XapaKTepn-
3yI0TCS MHHHMAJLHBIMH 3HAUEHHSMH K, u ykaspBalor Ha Oodgee
NPUTOAHATHIT H pacueHeHHBI peabed BoAOCGOPOB, B YCIOBHAX
KoTOporo mpeoGiazaln MPOLECCH dusuueckoil aenyaaunn. Jlas
fnojcuera Kod(pduiuenta 0o6bIYHO AOCTATOUHO ONPEICTHTb B Kaz-
7oM HITHGE WIH B HMMEPCHOHHOM Ipernapare oKoJIo 150 sepeH.

WHornia Moer GHITh HCHOJL30BAH H KOI(QGHIHEHT yCTORYHBO-
cti (maneoreorpaduueckuit Ko HIUEHT, TIO A. H. Curosy) —
OTHOIICHHE OOLLEro KOJHUYECTBA YCTOHUHUBBIX K BBIBETPHBAHHIO 06-
JTOMOUHDBIX TAMKEeJABX MHHEPAJoB K HEYCTOHUHBLIM TPH BBIBETPHBA-
HUH TSMKeJTBIM MHHEpa/jaM, NPHCYTCTBYIOUIHM B oLHOM W TOH IKe
nopoae. OAHAKO H3-3a TOrO UTO GOJLUIHHCTBO YCTOHYMBBIX NPH Bbi-
BETPHBAHHH TSKEIbIX MHHEPAIOB obmajgaer 3aMeTHo OGoablieit
mioTHocTbo (HpKon 4,7, marHeTut 5,17, HILMEHHT 5 r/cm?), ueM
neycrofiuussle (00bIYHO B Npeaesnax 3937 rfcm®), ator Koahdu-

64



IHEHT MOXKeT 3HAUHTEJLHO 3aBHCETb OT XapakTepa IMOJABHMKHOCTH
CPEALl OTJIOXKEHHsI ocalka, T. €. oT (paumanbHOH OOGCTAHOBKH Ha-
KOIJIeHHsT H ocOOeHHOCTell mepeHoca ocalouHoro marepuana. Cie-
AyeT TakMxe HMeTb B BHJY, 4TO 3TOT KO3(GHIHEHT, a B KAKOH-TO
Mepe H KO3((QHUUHEHT MOHOMHHEPAJBHOCTH MOIYT HHOTAA B 3HAYH-
TEJIbLHOI Mepe OTpaxKaTth 0cOGEHHOCTH CPeAbl AHATeHe3a H 3aBHCETh
OT CKOpOCTH OcajKoHakomaeHHsl. CylllecTBeHHO MOMKEeT BJAHSATbL Ha
COOTHOLUEHHE COOTBETCTBYIOUIHX KOMIIOHEHTOB H KJHMATHUECKAS
oOcTaHOBKa Ha BomocGopax. Bce 3To sacraBaser ¢ Goablioit oc-
TOPOKHOCTBIO OTHOCHTLCSL K HCIOJIB30BAHHIO 3THX KO3()DHIHEHTOB.

O npuMepHoil BhicoTe ApeBHero peaseda HHOLAA CYAST, OCHO-
BBIBASICL Ha BO3MOMKHBIX YKJIOHAaxX u ananHe pek [125, 161]. Tak,
VKJIOHBl COBPEMEHHBIX PaBHHHHBIX peK oObuHO 0,4—4, a ropHEIX —
1—10 m na 1 kM, B cayuae e mepenoca BaJyHOB YKJIOHBLI TOPHBIX
pek mMoryt Obith Aaxe o 100 M Ha 1 km. Ecnm w3Bectna anmna
PeKH (HanmpuMep, MO HAJHUHIO B APEBHHX DPEUHHIX KOHIJIOMEPAaTax
CenndHIECKHX raek, NPHHECEHHBIX H3 ONPEeXeJeHHBX KOPEHHBIX
BLIXOZOB COOTBETCTBYIOIIHX IOPOA), TO, YMHOMKHB JJIAHY DEKH B KH-
JIOMETpaX Ha NpeinosaraeMulii YKIOH, MOXKHO ONEHHThL BHICOTY CO-
OTBETCTBYIOLIEro yuyacrka obaacti cuoca. Ognako Takue MOJACYETH
HE MOTYT HPETCHA0BATL HA TOYHOCTb, TaK KaK pPasMepHl IepeHoCH-
MBIX 0GJIOMKOB 3aBHCAT He TOJLKO OT YKJIOHOB PeKH, HO H OT Macchl
BOAbI B Hell M rayOmuel. KpoMe Toro, B BepXOBSIX VK/IOHHI pex
B ofuem yBeanuusaiorcs. ITostromy o6EyHO noJayvyaemsle LHGPEL
BBLICOT JIOJIZKHLI OBITh CHJBHO 3aHHIKEHBI,

2. Onpejleniene TOPOA, CNAraBUIHX MOJIOKHTCILHBIE thopmbr
peaveda. HanGomee moctoBepHBIE ManHbIe gaer H3y4YeHHe cocTaBa
06/I0MKOB TPy600GIOMOYHBIX TOPOJ, HAHMEHee HaNeIKHBIE — MHHe-
paJbHOro cocTaBa necuanblx sepeH. ONHaKo Jake KOJHUECTBO KPYII-
HEIX OGJIOMKOB ONpPEeLeJIeHHOr0 cOoCTaBa He MPONOPUHOHATEHO IIJIO-
laln pacnpocTpaHeHHs COOTBETCTBYIOUIHX MOPOA H3-32 Pa3THUHON
HX YCTOHYHBOCTH TPH BEIBETPHBAHMH, MEPEHOCE H AHATeHe3e.

3. Onpeaenenne Bo3pacTa MOPOJA, CIaraBIIHX 0GACTH pasMbl-
Baslerocs penbeda. [Iponssogutest npouie Bcero mo AaHHBLIM H3y-
HEHHA OCTATKOB MHKPO(ayHbl B raabkax H/IH 1O HaJHYHIO CPeH
HHX 0GJIOMKOB TMOPOJi, BO3PACT KOTOPHIX H3BECTEH (nanmpumep, Ha
OCHOBAHHH ONPELEJCHHBIX HHTPYSUBHBIX, 3((y3HBHEX, MeTaMmop-
(HYeCKHX NMOPOA HIH OGNOMKOB HOJE3HHIX- HCKOTIAeMbIX H T. T
Huorna ompenensior Boapacr nopox ob6JacTH CHoca 1o abCcoioT-
HOMY BO3pacTy 3epeH o6JIOMOYHBIX MHHepaJoB [69].

PEKOHCTPYKILHS PACNOJIO)KEHHS AIPEBHHX PEK

Pekn — 310 cBOCOGpasHHe apTepHH CYIIH, KOTOPHIE OCyLIecT-
BIAIOT KaK NepeHoc OCHOBHOH Macchl 0caJIoYHOro MaTtepHaJa Io mo-
BEPXHOCTH CYIIH, TaK H BEIHOC €ro B BOLOEMH CTOKa. B cBsiam

¢ STHM BHISACHEHHE PACTIOIOKEHHS APEBHHX PEK MPefcTaBlser GoMb-
IIOH HHTEpEeC.
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HHorjga nogaralor, 4To APEBHHE DEeKH, B OTJIHYHE OT COBpEeMeH-
HBIX OAHOPYC/JOBBIX, OLLIH B OCHOBHOM MHOTOPYCJOBBIMH H MOXO-
nuau o6blyHO Ha obmupubie AeabTsl. OfHaKo pasaHuHs CKopee 3a-
KJII0YaI0TCS B TOM, UTO B eOJOrHYecKHX paspe3ax B OCHOBHOM CO-
XpaHsTCS JIHIIbL pPeyHble OTJIOMKEeHHs HH30BbeB PeK, T. e. JeJbT,
06pasyloluXcs yxKe B 30HE YCTORYHBOro ocajgkoHakomienus. Oc-
HOBHAA 2Ke yacTh peK. (OAHOPYCJOBBHIX), KaK H B HacTosilliee BpeMs,
pacnosarajack Ha TeppHTOPHH obJacrefl cHOca M npejcTaBiafna
co6ofi, Mo CyLIecTBY, JHIIb TPAH3HTHYIO apTepHi0. B moJb3y Takoro
npeicTaBaeHHss TOBOPHT JOCTATOUYHO uacToe OOHApymKeHHe cpelH
naaTGopMEeHHBIX OTJIOMNKEHHI norpeGeHHbX OOIIHPHLIX BBHITSAHYTHIX
DEUHBIX pyces, 3aNMOJHEHHBIX MOPCKHMH oTioxmenusmu [34, 165,
177). He HCKIIOYeHO, KpOME TOrO, 4TO POJb PeyHBIX OTIOXKEHHH
cpejiu JIPEBHHX OCaJOYHBIX TOJI HEPEIKO HECKOJIbKO NpeyBe/HyH-
BaloT.

[MorpeGennsie peulbie pycia (0OGbYHO JIHIIL OTHOCHTENBHO He-
Gosblnie (GparMeHThl JAPEBHHX PEUHLIX CHCTEM) BCTpevaloTes cpas-
HATEIbHO peAKo. M3yuaTh HX IPHXOJHTCS B OCHOBHOM IO KepHaM
6ypoBLIX CKBaXKHH, 4TO TaKxkKe B CHJIBHON Mepe OrpaHHYHBAET BO3-
MOKHOCTb MX BhisBaeHHs. [lo3ToMy OOBIYHO PEKOHCTPYHPYIOT
TOJIbKO IPHMEPHOE DACIHOJOKeHHe APeBHHX pPeK Ha OCHOBe OTJIO-
JKeHHil, COXPAaHHBIIMXCS B reosJoruyeckux paspesax. OcuoBHbIe
NpHEMDI, HCIOJb3yeMbie JJIs TAKHX PEeKOHCTPYKLUHH, Clle/lyIolHe.

1. Haxox/eHHe cpeaH MOPCKHX, O3€DHLIX HJIH Ha3eMHBIX OT-
JIOKEeHH{I HECOMHEHHO MeJbTOBBIX 00pPa30BaHHH HJIH OCAJKOB KOHY-
cOB BbIHOCA. Takue OTJIOXKEeHHS MOTyT OLITh BbIJEJeHbI Ha OCHOBA-
HHH COOTBeTCTBYIOUIHX H3MEHEHHH OT/IOXKeHHH MO miollain BOJH3H
OT rpaHHIbl JApeBHeii 06J1acTH CHOCa, N0 OCOOEHHOCTAM OPHeHTH-
POBKH YIJIOLIEHHBIX raJjex, Mop(OoJOrHH KOCOCHOHYATHIX TEKCTYP,
0 BeepHOMy NajeHuio Kocoit caofiuaroctn [70, 114, 125]. Oanum
U3 TPH3HAKOB, MO3BOJSIOLIHX HHOTZA OT/IHYATh OCAAKH (QPOHTAJb-
HOH uacTH JeJbT OT APYTHX OCAJKOB lesbda H 3a1HBOB, ABJIgETCA
Gosee ueTKas CIOHCTOCTb, KOTOpas He Hapyuaercs oOblYHO B 3THX
OTJIOKEHHSIX AeJbT H3-3a MEHbLIEro (B CBS3H C ONPeCHEHHEM BOX)
Pa3BHTHS JOHHBIX JXKHBOTHLIX. KpoMe TOrO, COXpaHEHHIO TOHKOH
CJIOHCTOCTH, OYeBHAHO, crocoGeTByer H Goabulas CKOPOCTh HAKOM-
JIeHHsI 0CaJKOB.

2. Hanuuyue NPH3HAKOB OTYETJHBOrO ONPECHEHHS CPeIH OTJoXKe-
HEli  GacceifiHOB ¢ HOPMAJbHO-MOPCKOM HJIM TOBBILIEHHON coJe-
HOCTLIO, OGHAPYKHBAEMBIX 10 H3MEHEHHI0 OCTATKOB (ayHBl HIIH
APYTHM MOKa3aTeNsiM, HalpUMep re0XHMHYECKHM.

3. Oco6eHHOCTH H3MeHeHH# 1o IIIolaAn nerporpaduyeckoro co-
craBa rpy6ooGIOMOUHBIX KOMIOHEHTOB HJIH MHHEPaJbHOrO COCTaBa
necyasslx 3epen. OGHIYHO KaxJAas TeppHTeHHO-TeTporpaguyeckas
WM TeppHreHHO-MHHEepajoruyeckas MPOBHHIHS oOpasyercs B pe-
3yJbTaTe BHHOCA 0GJOMOYHOr0 MaTepuasia OAHON KpPyNHOH PeKofi.
TosToMy BbiieJeHHE TAaKHX TMPOBHHIHH, 0COGEHHO TeppPHreHHO-IeT-
porpadgHyeCcKHX, MOMOraeT HaMeyaTb MecTa BO3MOXKHOIO BHAJCHHS
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B Gacceiln apeBHHX peK. MHorna ke uayueHue H3MeHEHHS COCTABA
H pa3Mepa rajeK KOHIJIOMEpPATOB B NPOCTPAHCTBE IIOMOraer BOC-
CTAaHOBHTb He TOJIbKO PACHOJOXKEHHEe APEBHHX DEK, HO H HX HCTO-
PHIO H YCJIOBHS ocajKOHaKomjaeHus [25].

4. Hannuyue oT/I0KeHHH KPYNMHBIX O3€p, BO3HHKWIHX B o6cTa-
HOBKe apujHoro kjauMara. IlocKoJbKy B apHIHOM KJHMATe KpyIl-
HBIE 03€pa MOrYT CyILeCTBOBATL JIHIIL NMPH NPHHOCE PEUHHIX BOJ H3
COCEHHX FYMHJHBIX 30H, TO TaKHe 03epa SIBJISIOTCH AOCTOBEPHBIMH
MoKasaTeJNAMH CYLIeCTBOBAHHS BechMa OoJbIIHX peK. Pacnomoxe-
HHE TaKUX pPeK NPHXOJHTCA PEKOHCTPYHPOBaTh JHOO Ha OCHOBE
[PHEMOB, TepeyHCJeHHBIX Bbllle, JHO0 HCMOJAB3Ys oOlIHe majeo-
reorpaHueckye AaHnble (B YaCTHOCTH, O MECTOHAXOMKJEHHH BO3-
MOZKHOr0 BOJA0OCOOPHOTO panoHa).

B apyrux ynoMsauyTex cayyasix oGbluHO NPHHHMAaeTCs, 4TO peka
B oflleM pacnosaranach NepHeHAHKYJsPHO K rpaHume obmacTi
CHOCA H O0CaJKOHAKOIVIEHHS € yCTbeM NPHMEPHO HAampoTHB Cpej-
Heil 4acTH 30HBl PacnpPoOCTPaHEHHs AHOMAJBHBIX 0CAJKOB (IeabTO-
BBEIX, C IDH3HAKAMH ONpeCcHeHHs) HJH TePPHTeHHBIX npoBHHUHHA. Ho
MOryT OBITb H HCKIIOYEHHs H3 3TOro mpasuiaa. Hanpumep, uHoraa
HaJlH4YHe onpejleIeHHBIX 00J0MKOB B APEBHHX ‘PEUHBIX OTJOMKEHHSX
mo3BoJisieT 0oJiee TOUHO HAMETHTh DPAacCHOJOXKEHHE PEKH, eCJH H3-
BECTHO MECTOHAXOM/eHHe HX KOPEHHHIX HCTOYHHKOB. [IpH mocrosu-
CTBE PACHONOKEeHHs 00JaCcTH CHOCAa H 0CaJKOHAKONJIEHHs] MECTOHA-
XOXK/leHHe KPYNHBIX PeK 4acTo oueHb ycroiumBo. [Tosromy aas or-
HOCHTEJbHO HEAABHHX 3TalloOB TIeoJIOrHUeCKOH HCTOPHH HEKOTOPBIX
PErHoHOB MOXKHO HaMeuaTb PacloJoXKeHHe JPEeBHHX PeK, HCMO/b3ys
JaHHble O TOJIOKeHHH COBPEMEHHBIX.

B HekoTophix ciyyasx TeppHreHHO-MHHEPAJOrHUeCKHe MPOBHH-
UHH TPH HAJIHYHH TNOCTOAHHO JAEHCTBYIOIIHX TEYEHHil MOTyT 3a-
METHO CMelllaThCs B HampasJieHHH 3THX TeueHHi [5]. Ecan nmelores
A@HHple IS TAKOro 3aKIIOUCHHS, MECTOHAXOXKICHHE YCThHl PeKH
clellyeT NpeamoJiaraTh B pailoHe Kpasi NPOBHHIAM, PacloJNoKeH-
HOTO €O CTOPOHLI MpeobJajfalollero HanpaBJeHHs TeueHHS.

PEKOHCTPYKUHS NPEOBJIAJAIOIIMX HATIPABJIEHH I
JAPEBHHX BETPOB

Hanpassenne JApeBHHX BeTPOB 0Ka3bBaJO CYIIECTBEHHOE BJHSA-
HHE HEe TOJBKO Ha HENOCPEACTBEHHbIH NEepPeHoC M OTJIOKEHHE 0ca-
AOYHOTO MaTtepHasa, HO H ONPe/esio 0coGeHHOCTH pasHoca Crop
H MbIIbLBI, BBI3BIBAJIO BO3HHKHOBCHHE BETPOBLIX TEYEHHH B BOjI0€-
Max, o0ycJa0BAHBAIO NepepacnpefeseHHe aTMOC(EpPHBIX 0CAaIKOB.
HauGomee yHuBepcaleH H MPOCT CHocod onpeaeseHHs HampasJe-
HHS JPEBHEro BeTpa IO BLIABJIEHHIO Npeo6Ja/iaiollero HAK/AOHA KO-
ChiX CJIOHKOB B 30JI0BbIX meckax M necuannka®. TlockoabKy BeTpbl,
KaK NPaBH/IO, HCHOBITHIBAIOT YacTyH CMeHY HampaBJ/eHHs, TO IS
BLISICHEHHs1 HX mpeolsajalollell HanpaBJIeHHOCTH HEOBXOIHMO
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Puc. 21. Tlpumep u3o-
Opax<eHHs OpHEHTHPOBKH

a & (a3EMyTOB OAagEHHS) KO-
CHIX C/JOHKOB B 30JOBBIX

; necuannKax, Menosere
9% OTIOXKeHnsT Pepram.
a — MeXxpaypeibe Kyrapr —

20 Kapayuryp; 6 — pailor  p.
UanreT.

0 —!

d3r 67 157 247 337 337 67 157 247 337°

B Kax/JOM IIyHKTe HPOBOJHTb MacCOBBIe 3aMEPLl OPHEHTHPOBKH KO-
CHIX CJOHKOB ¢ mocsaeayiomeil ofpaboTkoil gaHHBIX (cM. mI 1).
PesyabraTtel yao6Ho u300paxKaTh B BHAE CEMEHTOBHAHBIX PO3-1Ha-
rpaMm uJiH rucrorpamm (pue. 21). Bee sto He npeicrabisier GoJib-
woi cyaomuoctH. OAHAKO TPYyAHOCTb OOBIYHO COCTOHT B TOM, UTO
HeoOXOJMMO TpeK/]e BCEro HaHTH BePOATHHIE 30JI0BBIE OTIOMKEHHS
cpenn BCeX IPOUYHX TeHETHYECKHX THIOB H J0KasaTb HX 30JIOBLIH
refesnc. [losToMy yKameM CJIeyIOllHe OCHOBHLIE XapaKTepHbie
NPH3HAKH 0JI0BBIX IIeCYaHBIX OTJIOKCHHH:

1) oxHOOOpasHBIl TpaHyJOMETPHUECKHH cocTaB  (IOCKOJBbKY
TOHKHI1 MaTepHaJ BbIAyBaeTcs, a KPYIHbIl He [IePeHOCHTCS BETPOM);

2) Xopolias OTCOPTHPOBAHHOCTL 3epel;

3) orcyrcteue GasanbHOro IeMeHTa (nmecyaHsle 3epHa compHka-
caloTcs ApPYr ¢ APYroM, IeMeHT BTOPHYHBHIH, H IOTOMY €ro BCerja
samerno menee 40%);

4) xopoulas OKaTaHHOCTb 3epeH;

5) Gouabuoe (00bYHO Mpeobiajgarllee) KOJHUECTBO 3epPeH C Ma-
TOBOH IIOBEPXHOCTHIO;

6) uHAeKc 3HaKoB pa6H (OTHOLIEHHE HX IIHPHHEI K BBICOTE)
obniuo GoJjiee 15;

7) CKOmICHHE Ha BeplUHHKAax 3HAKoB pAGH OoJiee KPYHHBIX 3e-
peH, 4eM B MOHHKeHHsAX (Y BOAHBIX — Ha000pOT, MeXKAy BaJHKaMH
fosee KpymnHEIe 3epHa);

8) OoTYeTNIHBO MEPEKPECTHHI THO KOCOH CJIOHYATOCTH, MPHUEM
YacTo ¢ NPHCYTCTBHEM rpoMafHeix (Gosee 10 M MOIIHOCTH) KOCHIX
cepuit (puc. 22), yrto He oTMeyaeTcd, KaK NPaBHJI0, HH B KaKHX OT-
JI0KEHHAX HUHOTO reHesuca;

9) sHAyHTEJNbHO MEHBLIHH, 4eM /s BOJAHOOTJIOMKCHHLIX MECKOB,
K03 OHIHEHT CMEIeHHs.

IToa koaddunuentom cmemerns JI. B. Pyxun B 1937 r. mpex-
JIOKMA TIOHHMATL PAasHOCTh MeKIy MeJIHAaHHBIMH DasMepaMHu Jier-
KHX H TAXKCJILIX MHHEPaJoB OLHOTO H TOro ke obpasma, yMHOMXKEH-
uyio Ha 100. das ero ompeiesncHHS IPOU3BOJAAT I'PaHyJIOMeTpHUE-
ckuii cutoBofl anasug ob6pasma. M3 kaxzaoil mosydeHHoH (pakiuu
GepyT HaBeCKy W BBIAEJSAIOT C MOMOILbIO TSAMKEJIOH JKHAKOCTH TsizKe-
aple MuHepanas. Onpegensior Maccy MHHEpPajoB, BLIJEJEHHBIX H3
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KazK/10il HABECKH, M MOJICYHTEIBAIOT MPOLEHT COAEPKAHHSA HX B KaiK-
JI0i Gpakunn. 3aTeM BLICYMTLIBAIOT COAEPKAHHE MHHEPA/IOB B KakK-
J0it  DPAKIMH, CYyMMHPYIOT TNOJYYCHHBIE JaHuble H, NPHHSB 3Ty
cymmy 3a 100%, BEICUHTHIBAIOT pacmpeecHHe MUHEPATIOB N0 (hpak-
LUHAM B npolenrax. Jlamee cTpoAT KyMyJasiTHBHBIE KPHBLIC JJISI JI€T-
KHX H TAMKEJNbIX MHHEDAaJoB Ha OJHOM rpadHKe AJsi KaxkKIOro 00-
pasua (puc. 23) W CHHMAIOT 3HAUEHHs MeAuan (cM. T 1).

ITo muenuio JI. Bb. Pyxuna, KoahhHIHEHT CMELEHHS AT 50J0-
BbIX NMeCKOB Menbiue 3. OAHAKO HAaJZ0 HMETh B BHIAY, YTO 3TH 3Ha-
YEHHs UM OBUIH MOJIyYeHB /Il COBPEMEHHHIX OTJIOXKEHH, 115 JApeB-
HHX JKe Ko3(dHIHenT moxer 6bTh ApyruM. Hanpumep, B MesoBBIX
OTJI0KeHHAX DPepraHckoii BHAAUHBI JUIS 30J0BBIX 1ECKOB Ko3(hdH-
IHEHTHl CMelleHHs oKasaakch pasuul 5 u 10, 7, 5, B T0 BpeMs Kak
ANl BOAHBIX MECKOB, 34 CYET KOTOPHIX 0GPa30BaJHCh 9TH 30J0BHIE,
KO3(QHUHCHTH 3HAUYHTEJbHO Goubime: 14 u 18 COOTBETCTBEHHO
(cMm. pue. 23).

Ciiefyer umerb B BHAY, 4TO MOCKOABLKY KOS((DHLUHEHT CMelleHHs
npeacrasiser coboif JHHEHHYIO BeJqHUHHY, OHAa CHJLHO MeHsieTcs
B 3aBHCHMOCTH OT 3ePHHCTOCTH MOPOAH. UeMm KpymHee 06J0MOYHBIH
Marepuas, teM Goubuie KO3(OHUIHEHT CMEIUIeHus, XOTs (paKTHICCKH
PasIHYHs MEKAY paclpefe/eHHEM TAXKeNBIX H JIETKHX MHHepaJsoB
MOryT GBITL M MeHblle, YeM B TOHKO3ePHHCTOH MOpOJe. ITosTomy
JIydIlle HCI0JMb30BaTh HE PAa3HOCTh MEAHAHHBIX PA3MEpPOB, a HX OT-
Howenne (Kospuuuent MeIHaHHHX oTHomenwmit) [26]. Toraa 3ep-

Puc. 22. Kocasn ¢a0fimaTocTs B TOJIE 30/0BBIX MECYaHHKOB. HuxHemenosuie or-
J0KeHHs Pepra’ckoil BnagHHbL.
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HHCTOCTH TIOPOA He  Oyner
BJIHATbL Ha 3HaueHHe Ko3DpHu-
uuentoB. llesecoo6pasHocTh He-
NOJb30BAHHS OTHOLIEHHSI Me-
JHaH JIeTKHX H TAXKeJHX MH-
HepanoB, a He Ko3hdbuuHeHTa
CMELIeHHHA CJAEIYeT H3 CaMoH
CYLUIHOCTH  MeToAa, Koropas
3aKJI0yaeTcss B TOM, 4TO pa-
IHYCH OAHOBPEMEHHO OCe/alo-
IIHX 3epeH THAXKEJHX M Jer-
KHX MHHepaJoB 06paTHO Mpo-
MOPUHOHAJBHEL TIJIOTHOCTH MH-
nepanoB. CJenoBaTesbHO, TIPH
TAKOM TOAXOJE€ YUHTHIBAETCH
JEeHCTBHTEJLHO (hH3HUeCKas CyLl-
HOCTb, JIeXkalllas B  OCHOBE
pacmpeneseHds: JerKHX H TSKe-
JEHIX MHHepaJoB B TpaHyJo-
METPHUECKOM CHEKTpe B OLHOM
1 TOM e ofpasile, a He mapa-
METp, OTpaXKaoLHi ee JHLb
yacTHYHO [26].

Jlns cyxKIeHHs O Xapakrepe
MOBEPXHOCTH TlecYaHblX 3epeH
OOBIYHO (MOCJEe TpeBapHTeNb-
HOH OTMLIBKH B BOJE, COINpPO-
BOXK/laeMOH HHTEHCHBHBIM pac-
THpPaHHEM TaJjblleM [IJasi yja-
JeHHS  3arpsIsHSIOINUX  3epHa
YaCTHIL M BBHICYIIHBAHHA) H3Y-
4aloT KBapleBble OGJOMKH pas-
mepom or 0,2 no 1,5 mMm Ha
yepHOM (hoHe moj GHHOKYJISIPOM
B OTpa)eHHOM cBerte (yroa
Jyua OT OCBETHTENs K TMOBEPX-
HOCTH IIpemapata okojo 45°)
[67, 190, 191]. Buigeastor sepHa

‘Puc. 23. TpanynoMerpuueckuil cocTas

aerkux (1) m Taxenawx (2) MuHepajos
B BOINHEIX (@, 8) H 006pa3oBaBIIHXCH
3a cueT UX nepepaGOTKH J0J0BHIX Tec-
yaHukax (6, e—e). MenoBbie OTIONKE-

Husi Depransl.
Has KpHBHIX pacnpejieicHHs BEePTHKaJbHLIN

macmrtaG B 2 pasa Kpynuee, ueM AAs KyMY-
JSITHBHEIX KDPHBBIX.



HeoKaTaHHbIe; GJecTsillHe, OKaTaHHble BOJOH; MaTOBBlE OKPYIJILIE,
oxkaranuple BerpoM. ITpoussoasT momcuer 50 — 200 sepen, pesyin-
TaThl KOTOPOro BEIPaxKaloT B npouentax. [Ipu maccoBbix onpejese-
HHAX NpPHMeHeHHe 3TOro MeroAa o0LIYHO AOCTaTOYHO 3(EKTHBHO,
O/IHAKO pe3yJbTaThl €ro 00S3aTeNbHO JOJKHE KOPPEKTHPOBATLCS
APYTHMH  JaHHBIMH, TOCKOJBKY HEpPeIKo IPH MNepPeoTI0KEeHHH
MaTepHa/na 3epHa COXPaHAT OCOOGEHHOCTH MOBEPXHOCTH, cdop-
MHpOBaHHble B npejumecTByioued oGeranoBke. Hampumep, B co-
BPEMEHHbIX 3J0JIOBBIX neckax ®PepraHckoil Bmaiuubl GBUIO BeTpe-
YeHO BCero 4% MaTOBLIX OKPYIVIBIX, OKATAHHBIX BETPOM, 3€peH,
4 B MOPCKHX H O3€pHBLIX MeCYaHHKaX MeJOBOro Bodpacta — 36 u 259,
cooTBeTcTBEeHHO. [IpaBaa, B MeJOBBIX 30/10BLIX MeCYaHHKAaX TOTO 3Ke
paiiona ux ymxe 769% [25]. HesnaunrenbHoe comepiKaHHe MAaTOBBIX
3€PEH B COBPEMEHHBIX 30JI0BbIX MecKaX B JaHHOM CJAydYae HecoM-
HEHHO OOBSCHSIETCA TEM, UTO OHH, BC/IEJCTBHE He3HAYHTEJILHON Tme-
pepaCOTKH BETPOM, COXPAaHHIH ellle YepPThl MATEPHHCKHX PEeuHBIX
NIeCKOB.

B nocniennee Bpems 3a py6exom Hauadu IIHPOKO HCHOJIb30OBATH
IJIEKTPOHHYI0 MHKPOCKOMHIO JJIi H3YUeHHS MOBEPXHOCTH KBapIEBhIX
3€peH B LEJAX BbIACHCHHS PeHe3HCa OTJIOXKEeHHA H peuIeHHs BONpo-
coB nmascorcorpaduu. Ony6nuKoBaH Jaxke aTJac CTPYKTYp IOBepX-
HOCTH IecHYaHhIX KBapueBbiX 3epeH [205]. Otum meromoM aMarHo-
CTHPYIOTCA MOBEPXHOCTH, XapaKTepHble JJs 3epeH, MoABepraBUIHXCs
NEPEHOCY BETPOM, JIEAHHKOM H B Pa3/IHYHLIX BOAHBIX ycaosuax. On-
HaKO Hapsily ¢ paGoTaMH, yKasblBAalOIIHMH Ha GOJBUIYIO NMEpCHeK-
THBHOCTb M€TO/a, CTaJIH MOSIBJAATLCA MyOGMHKAILHH, CBHAETENbCTBYIO-
liHe o elle HeJloCTATOYHOH ero paspaGortanHoctH. Hanmpumep, MuK-
POCTPYKTYpbl, XapaKTepHble AJd JEeIHHKOBLIX OTJIOXKeHHH, OBLIH
OOHAPYNeHbl Ha 3€PHAX KBaplUa COBPEMEHHHIX (BJIOPHACKHX IJIs-
Xeil, Ha KOTOpble JIeAHHKOBHIH MaTepHas He Mor momacts {221]. Ha
3epHax xe ¢ magxa Kanudopuuu, o6pasoBaBIIHXCS 3a CueT pas-
PYWICHHA TPAHHTOB, GBIAH OOHApyXKeHbl Te JKe MHKDPOCTPYKTYPHI,
YTO H Ha MOBEPXHOCTH 3epeH, HCIBLITABUIHX HECKOJbKO HHKJOB Ie-
peoraoxenus [203].

B nocnennee Bpems Bompochl 06pasoBaHHS u HACHTH(OHKALHH
J0JIOBLIX TIECYAHBIX OT/IOKEHHH OblIH MOAPOGHO OCBELIEHH B psje
paGor (152, 198, 211, 215, 229], comepxamux u o6umHpHy0 GrbiaHo-
rpaduio. O npeobiagaiomeM HamnpapJeHHH JPEBHHX BETPOB HHOTZA
MOXKHO CyXHTb H HE TOJbKO IO JIaHHEIM O KOCOH CJOHYATOCTH 30J0-
BLIX OTJOKeHH#. [Ias 3THX Helell MOXHO HCIOJNb30BATH MACCOBLIC
34MCpLI ODHEHTHDOBKH KPYTBIX CKJOHOB 30/10BOH psifu  (KpyThle
CKIIOHE! HAaKJIOHEHLI B HANpPaBJICHHH BeTpa), HAaNpaB/eHHe BHITSHY-
TOCTH 30HbLl PacHpOCTpaHEHHA MEeIVIOB, a HHOrAa JAaxe M 0coOCHHO-
CTH COPTHPOBKH GeperoBoro raneunuka [212]. Opmako Bce 39TH
npHeMbl MeHee 3(Q(EKTHBHBI 110 CPaBHEHHIO C METOAOM HCIOJb30-
BaHHs KOCOCJIOHYATHIX TEKCTYP.
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PEKOHCTPYKILMSl HANTPABJIEHHMS JBH)KEHHSA
JPEBHUX JIENHHKOB

[Taneoreorpaduueckie PeKOHCTPYKILHH JOJMMKHDL BRAOUATD B cebs
onpejieJieHue HanpapIeHus JBHMKEHHS JPEBHHX JIEAHHKOB, €C/IH Ta-
KOBHIE CYLIECTBOBAJH Ha Cylle B Ipefenax H3ydyaeMOH TEpPHTOPHH
B COOTBETCTBYWOLLHH 3Tal ee TeoJOTHYECKOH HCTOPHH. Ho mpexjne
yeM NpPHCTYNHTL K BHISICHEHHIO 3TOTO BOMpoOCa, HeoOX0/AUMO JI0-
Ka3aTb JeMHHKOBLI TeHe3HC OTJIOKeHHH HIH JApyrux obpaso-
BAHHH.

OCHOBHEIMH INpH3HAKaMH, YKasblBAIOUWIHMH Ha CYIIECTBOBAHHE
oJiefieHeHHs, oOBUHO cyHTaloTcA: 1) mjaoxas COPTHPOBKA JICAHHKO-
BBLIX OTJIOMKEHHH, NPOSIBAAIONIAACS B COBMECTHOM HAXOMKIACHHH IVIH-
HHCTOrO, AaJeBPHTO-NecYaHoro M Trpy06o06JIOMOYHOrO MaTtepHala;
9) sajeraHHe OTJIOKEHH Ha OTMOJNUPOBAHHOH H B TO K€ BPCMi
HCUITPHXOBAHHOH NMOBEPXHOCTH MOJCTH/IAKIUIHX MNOPOL; 3) nanuuHe
B MOACTHIAIOMINX TOPOoJax CriaaxeHHBIX OKPYIVIBIX BLICTYTIOB — 0a-
paHbHX J00B; 4) NPHCYTCTBHE B OTJIOKEHHSX yTIOroo0pasHbIX H
IITPHXOBAHHLIX BaJyHOB; 5) OOBIYHOE NPHMEPHO TNapas/eJbHOE
pacmosioXkenne yAJIHHeHHBIX BaJyHOB MO OTHOIICHHIO JPYT K JPYTY
M LapanHHaM Ha MOACTHIAIONIHX Topoiax; 6) mpHCYyTCTBHE JOJHH
TporoBoro mpoduiis; 7) 3HAUHTEJbHAS IVIOLLALb PACHpOCTPAHCHHS
HEOTCOPTHPOBAHHBIX TOPOJL H NMEepeKpbiTHe HMH KaK OTHOCHTEILHLIX
OHMIKEeHHil, TAK M TOBEIUEHHH IpeBHero peabeda; 8) crpaTHrpa-
(uuecKas yCTONYHBOCTb OTJIONKEHHI; 9) NMPHCYTCTBHE B OTIOKCHUAX
sppaTHueckux (6.ayzKIalOUHX) BAJTyHOB, HAXOAALIHXCS Ha paccTos-
HHH COTEH M ThICHY KHJIOMETPOB OT KODEHHBIX BBIXOJOB COOTBET-
CTBYIOIIUX TIOPOJL H pacmoaraioliuxcs Ha TUIONLajin B BUAE KOHyCa
¢ BepmHHON y KOpeHHLIX BeIX0mO0B; 10) He3peJelil MHHEpaJoruye-
cKHii W XUMAdeckuii coctas; 11) pasHas, Ho B o0lieMm caabas 06-
pa6otka 06,0MKOB, GoJbIIHE NPe/le]bHbIE HX Pa3Mephl.

Oanako He BCE H3 TEPEUHCIEHHBLIX NPH3HAKOB OGBIYHO MOXKHO
06HApYKHTb, MPHYEM KaX[blii M3 HHX B OTAGJIbHOCTH MOXKET H HE
ABJISTLCS MOKA34TeNJeM CyllecTBOBaHHs oneneHenus. Tak, cXoAHbIe
¢ MOpeHoi MOopois MOryT o0pasoBarhecs B pesyibrare AesATeqbHO-
CTH ceJqeBHIX MOTOKOB, MPH OMOJI3HEBHIX Mpoleccax M Jaxe B MOp-
CKHX yCJIOBHSIX, O UeM HHOT/a OIHO3HAYHO CBHETE/ILCTBYET HAXOZH-
JeHHe B HMX OCTATKOB HENEPeoTJIONKeHHOH MOPCKOH (ayHb. ITpu-
XOBaHHEIC H OKpYIVIeHHble CKaJbl MOTYT BOSHHKHYTb B pe3y/bTaTe
BO3JEHCTBHS HA MPOYHBIE NMOPOJBl PEUYHLIX H MOPCKHX JbAOB. Ba-
JVHB MOTYT Pa3HOCHTBCS M aicGepramy, i JbAAMH 6eperoBoro mpH-
nasi (IpaBaa, TaKHe BaJyHBbI, OTVIOKEHHBIC HA /i BOLOEMOB B PLIX-
JBX OCalKaxX, B CIydae HX OTUCTIMBON YAMHHEHHOCTH HEPELKO pacno-
naralotcsl MepHeHAHKYJISPHO K HAmIacToBaHHIO, B TO BpEMs Kak
B MopeHe o0bIYHO JexaT Mapajie/bHo NIacTOBLIM MOBEPXHOCTSAM) .
Takag HeEOAHO3HAUHOCTb BO3MOMKHOH TPAKTOBKH OJHHX H TEX Ke
ocobGeHHOCTel 34CTaBJsieT BCerla OCHOBLIBATH 3aKJIOUEHHS O HaJH-
uyHH OJeleHeHus Ha KOMIJIeKce JaHHBIX H MPOBEpATh HX, KPOME
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TOTO, C NOMOLILIO OLEHKH 0O0Iiel maJjseorcorpaHueckofl H IpeKjae
BCEro MaJEeOKJIHMATHIECKOH 00CTAHOBKH.

B tex cayuasx, Korfia JelHHKOBOE IPOHCXOKAEHHE TeX HIH HHBIX
noKasatenell J0Ka3aHO, CYAHThL O HampaBJeHHH APEBHHX Je/HHKOB
MOXKHO Ha OCHOBAaHHH: 1) MAacCCOBEIX 3aMEPOB OpPHEHTHPOBKH IIpa-
MOB, Gopo3z, LapanuH Ha [OBEPXHOCTH JIETHHKOBOTO J0XKa (OHH
B of0LleM mapajeJbHBl IBHIKEHHIO JbIa); 2) MacCOBLHIX 3aMEpOB
OPHEHTHPOBKH Y/JIHHEHHEIX BaJyHoB (IJAHHHAS OChb HX OOBIUHO ma-
pajjiesbHa HalpaBJeHHIO ABUMKEHHS Jbla); 3) OPHEHTHPOBKH Oa-
paHeHX JI00B (IOJIOrHil, CraKeHHbIH CKJIOH HX pacnojaraercsi co
CTOPOHHI JBHIKEHHS JibJa, a KpPyToH, MeHee crJaKeHHBIH —C Ipo-
THBOMOJIOKHOH ) ; 4) OPHEHTHPOBKH KOHYCOB Pa3HOCA 3PPaTHUECKHX
BaJyHOB (CpelHee HaNpaBJeHHE ABHMKEHHS JbAa B 00IeM OJH3KO
K OHCCeKTpPHCe yrjia Mem/Jy CTOPOHaMH KOHyca MeCTOHaXOMKIEeHHH
BAJIYHOB).

Ycnoeus o6pazoBaHust W JHTOJIOTHUECKHE OCOGEHHOCTH OTJIOIKE-
HuH, GopMupylomuxcs B 06CTaHOBKe CYIIM, OUeHb NMOAPOOGHO pac-
cmorpens B kHurax . B. Hanuskuna [98, 99], E. B. [llannepa [169],
B. Y. Tlonosa u np. [114], a oTaensHbie HX pa3HOBHIHOCTH — B psae
apyrux pabor [43, 66, 76, 126, 152, 169, 198, 211, 216, 219]. Oxxako
HeoOX0/lUMO NMOMHHTH, YTO, XOTSl B HACTOsIlee BpeMs Ha3eMHBIe
0OCaJIKH M Ype3BbIUAHHO LIHPOKO PACHPOCTPAHEHE], B T€OJOTHIECKOM
paspese OHH COXPAaHAIOTCS PeAKO M NMOTOMY majeoreorpaduueckoe
3HaYeHHe UX B OOIIEM HEeBEeJTHKO.



[IABA 3 BbIABJIEHUE

ocobeHHoOCcTeH AgpeBHMX BacceiHoB

ONPELEJEHHE PEJIBE®A JHA

Haubo/ee nokasaTeNnbHEIMH NPH3HAKAMH CYIECTBOBAHHS MOrpe-
GenHoro peabeda W B paccMaTpHBAEMOM CJydae sIBJSIIOTCH TOJHOTA
pa3pe3oB, NPHTbLIKaHHE (MPUCJOHEHHE) WJIH TepBHYHLIH HAaKJOH
caoeB. OfHAKO IpH PEKOHCTPYKIMH penbeda, cyllecTBOBaBILIEro Ha
MOBEPXHOCTH HaKan/JHBaBUIMXCS OCAaAKOB, MOTYT Hapsmy ¢ ymoms-
HYTHIMH B IJI. 2 HCNOJb30BATbCsA JONOJHHTEJIbHBIE METOIHI.

Ouenb nokKasaTeabHBIM NMPHMEPOM CYIIECTBOBAHHA KPYINHBIX He-
pOBHOCTEH B penbepe MOPCKOTO AHA ABAAIOTCA PH(OBHIE KOMIJIEKCH,
HepeakKo oOpasyiouiHe Mo BHEWHeMy Kpailo pHda rpoMagHbie
el 06JOMOYHBIX H3BECTHAKOB C HaKJOHOM noBepxHocTH 30—
40° u nmaxe 6onee. Kak ansi coBpeMeHHBIX, TaK H [JAd JPeBHHX
nonobHLIX 06pa3oBaHuil XapakrepHa nocJaefoBareabHas cMeda B Ha-
npaBJeHHH oT cywH B rJy6b GacceifHa JaryHHBIX OTJIOKEeHHH c06-
CTBeHHO PH(OBLIMH, 3aTeM pH]OBbLIM lHIeH(pOM H, HAKOHEl, 3ame-
HAOIHMH ero ray6oKoBoAHBIMH oOpasoBanuaMu. [IpuBoaaTcs nan-
npie [125, 186, 1961 o TOM, uTO MW B JIPEBHHX OTJIOMKEHHAX
NMPHCYTCTBYIOT nmorpefenubie pu(OBbIE TMOCTPONKH, BHICOTA KOTOPBIX
B Kouue ux dopmupoBanus gocrurana 700—800 u naxe 1500 M
Hal IHOM MOPS.

UeTKHM NOKa3aTeJeM HaJHYHS NOHHIKEHHH [HA JAPeBHHX BoJoe-
MOB #ABJASIOTCS NPH3HAKH, YKA3HBalollHe Ha CYLIeCTBOBAHHE YCJO-
BHI 34CTOMHOrO pexuMa TNPHAOHHLIX BOJ, NPHBOJMBIIEro K Hapy-
IIEeHHI0O HOPMAJBHOrO Ta30BOTO peuMa. B TA4KHX yCIOBHSIX, BCIel-
CTBHE HENOJHOTO PAa3JoKeHHs OPraHHyecKoro BellecTBa, MPOHCXOAAT
HCUE3HOBEHHE B MJIOBBIX H NPHIOHHBIX BOJAax KHCJOpPOAa M 3apa-
AeHHe HX YIVIEKHCJIBIM Ta3oM, a HHOrjla M cepoBofopomoM. B pe-
syabrTaTe B 00OpasylOLHXCs TOHKO3€PHHCTBIX OCajKax Hcuesaer
HoHHAs (hayHa, HAYHHAIOT BO3HUKATH BhIAeNeHHA cyAbQUI0B H H3-3a
00HJIHsl COXPaHSIOUIErocsi OPraHHYecKoro BelllecTBa OCaJKH NMPHOG-
peraloT TeMHYIO OKpacky. Takue ycjoBHSI MOI'YT BO3HHKaTh Ha pas-
HEIX ry6MHAX H pacnpocTpaHsIThesi Ha pasiHuHble momand. Ha-
npuMep, oHH HaOJIOAAIOTCS HAa TPOMAaJHBIX TeppHTOpHAX Yepnoro
MOpsl, 4 TaK¥XKe 9acTo B o3epax H ¢Hoplax. BosHHKHOBEHHIO HX
MOMHMO HaJHYHA TOHHXKEHHH JHa BOJOEMOB HJH MOPOroB, uepes
KOTOpPBIE NPOUCXOAHT O6MEH BOJ ¢ cocelHHMH 6GaccefinaMu, cnoco0-
CTBYeT NPHTOK C CYUIH IPECHHIX BOJ, 3aTPYAHAIOUIHH BepPTHKA/b-
HOe TepeMenMBaHue BOAB M KaK CleJCTBHEe NPOHHKHOBeHHe KHCJO-
pPo/a B OCaJloK.

: [pu BLISIBJIEHHH JAPEBHEro penbeda AHA BOJOEMOB BaxKHO BhIAC-
HHTh HanpaBjieHHe JBHKEHHs MNOJBOAHBIX ONOJ3dHHI OCAAKOB H
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OOLIHH IJIaH PACIPOCTPAHEHHS MO MJIOLIA/H CJeIOB NOABOLHO-OMO3-
HeBbIX Aedopmauuii. EcTecTBeHHO, YTO ONOJI3aHHS BCErja MAYT BHH3
110 YKJOHY TOBEPXHOCTH JHA M TPHYPOUYHBAKIOTCA K CKJIOHAM MOJI-
BOAHBIX MOAHATHA. Hanporus, ocafkH, OT/IOKEHHBIE M3 MYTheBHIX
MOTOKOB, CBHAETEJIBLCTBYIOT O CyLIeCTBOBAHHH Ha MECTe HX 3aX0po-
HEHHS NOHHKEHHEIX YYacTKOB JPeBHEro MoJABOJAHOro peaveda. [Ilu-
pOKoOe pacmpocTpaHeHHe 1O IJIOIAAH HENTYHHUYECKHX JaeK O6BIYHO
SIBIIIRTCSA NOKa3aTeJeM CYLIeCTBOBAHHS OTHOCHTEJIbHO BBIPOBHEH-
HBIX YYacTKOB /lHa, KOTOPLIE MOIJIH pacHoJaraThCsi KAK Ha IIOBHI-
IIeHHAX, TaK H Ha MNOHHKEHHSAX IIOJBOJHOIO penabeda.

Penbed nua BomoeMa ckasbiBaeTcs HepeIKO HAa H3MEHCHHH TIpa-
HYJOMETPHYECKOr0 COCTaBa OCAJIKOB, a HMEHHO: Ha HEeKOTOPOM
YKpYNHEHHH TEePPHIeHHOro MaTepHasa Ha BO3BBINIEHHBIX YYacTKaXx,
Td4K KaK B YCJIOBHAX NMOBBIIIEHHOH THAPOAHHAMHKH BoJ OoJee TOH-
KO3epHHCThIE ero 4acTuiel yHocATcs. OgHako 4toObl OZHO3HAUHO
BBISIBHTL H3MEHEHHS TPaHYJOMETPHUYECKOro cOocTaBa MOpoi, obyc-
JIOBJIEHHBIE BJIHAHHEM MOABOAHOTO peJbeda, HeoGXOAUMO HMETb
3HAYHTE/IbHOE KOJNHYECTBO AAHHBIX KaK IO IJIOWAAH, TaK U [0 pas-
pesy. Kpome Toro, mpu o6liuX 3HAYHTENBHBIX I1yGHHAX BCJIEACTBHE
MaJIoH NOABHKHOCTH NPHIOHHBIX BOJ MOMKET H He NPOHCXOAHThH
H3MEeHeHHS TpaHy/JOMETPHYECKHX ocobeHHOCTel ocajJKoB Ha MOJO-
KHTENTLHBIX (hopmMax moABoanoro peabeda. Bosee Toro, wmmHorza
B ONpeldeJeHHbIX YCJHOBHAX MOXKeT HabaioaaTbest axe obGpaTHas
3aBucuMocTs. Hanpumep, B riayGokoBoJAHBIX 06CTaHOBKAaX (HHMKe
JAEeHCTBHSL BOJIH) Ha TMOABOAHBIX BO3BLIMIEHHOCTSX MOXKET HAKATLIH-
BaThes OoJiee TOHKHA MAaTepHas, 4eM B MOHHIKEHHSX NOABOLHOIO
penbeda, ocoGeHHO ec/lH B OTJOKEHHH OCAJKOB NMPHHUMAJH yua-
CTHE MYTBhEeBBIE IIOTOKH.

Pemved nna mHoria, nmpu HaJMYMH AOCTATOYHO MHOFOUHC/ICHHBIX
onpeleNeHHH, MOXKHO B KaKofi-To Mepe PeKOHCTPYHPOBATb H MO
MaHHbLIM O HalpaBJeHHH AOHHBIX TeYeHHH HJIH TO0 0COOEHHOCTAM
H3MEHEHHs COJAepXKaHHs H accouuamuid oO6JOMOUHBIX MHHEpPaJoB
B aJeBPUTO-NeCcUaHbIX nopojaax. [lepemelenne ocagkoB JOHHBIMH
TEUYCHHSIMH [POHCXOAHT B OCHOBHOM B pe3yJsibTaTe HLefCTBHS rPaBH-
TAUHOHHOTO 3(deKra, Mos3ToMy B 06lleM clyyae OPHEHTHPOBKA BeK-
TOpa TeYeHHH COOTBETCTBYeT HANpaBJEHHIO VKJIOHA jna. [Ipu 3ToM
HEPOBHOCTH [AHA B BUJAE MOJABOAHBIX BO3BLIILICHHOCTEH JOHHBIE Teye-
HHS Yalle Beero orubaior [115, 120].

OcoGennoctn MHHEpPAJOrHYECKOrO0 COCTABA OGJOMOUHLIX KOMIIO-
HEHTOB aJIeBPHTO-TIECYAHLIX OTJIOXKEHHH 3aBHCAT M OT pesbeda aAHa
Gaccejina cexumentaunn [115, 120]. OGHuHO Ha MOBEPXHOCTH KpyI-
HBIX NOJAHATHH AHA TMPOHCXOAHT oGefHeHHe MHHEPaJOTHUeCKHX ac-
COLHAUNH# TePPHIreHHBIX KOMIOHeHTOB. HampoTHB, Ha MX CK/IOHAX
HalJ/101aeTcsl KOHUEHTPAIHS Psila MHHEPAJOB, OCOGEHHO YCTOHUH-
BBIX. Bo3sMoOKHO, Takoe pacrnpejesenne BO3HMKAaeT B TOM C/ydae,
KOrja JloHHble TedeHHs ornbaiorT mogustie. OaHaKo HepeiKo OTMe-
4aioTesl MHble cooTHoulenus. Hanpumep, unorga nanGosee pasuo-
o6paseH MHHEPaJOrHYeCKHil COCTAB H MOBBILIEHO COACPIKAHHE TSKe-
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JbIX MHHEPAJOB HMEHHO Ha cBoaax mnoausTui. Takas KapruHa
Morsia OHTL BBEI3BAHA IPOIECCAMH €CTECTBEHHOIO IIIHXOBAHHA
B 00cTaHoOBKe Manawlx ray6uH. B psajge ciydyaeB NoJABOAHLEIE MOMHA-
THSI MOIVIH CJIYKHTh CBO€OOPA3HBIM 3KPAHOM JJIsi PACHPOCTPaHeHHS
TEPPHreHHOro MaTepHasa, B CBA3H C UeM BO3HHKAJ0 pasjHuHe MH-
HepaJbHBIX KOMILIEKCOB 06/JJOMOUHBIX KOMIIOHEHTOB OCA/KOB C pas-
HBIX CTOPOH moaHsiTHi. MHoraa ocofeHHOCTH pacnpesiesieHds TAKe-
JBIX MHHEPAJOB OTParKalT CYILIeCTBOBAHHE OTHOCHTENBHO MEIKHX
H Jaxe JOKaJbHBIX mogHsaTuii. HanpuMep, H3BECTHHI ciayYaH, Korja
Ha CBOJAX IOABOJAHBIX MOJAHATHI MHHepaJOrHYecKHH cocTaB ocai-
KOB XapakTepH3yercsl TMOBLIIIEHHEIM COJep2KaHHeM MHHepaJoB
¢ 60JblIoN MJIOTHOCTLIO (UHPKOHA, PYTH/A, MarHeTHTa, HJIbMEHHTA,
aHatasa H Jp.).

CJaeayer uMeTh B BHAY, UTO BONPOC O CBA3H MHHEPAJIOTHUECKOr O
cocTaBa 06JIOMOYHBIX OCaJKOB ¢ pedbedom aHa Gaccefina eile ciaabo
paspaboTaH, MO3TOMY HCIOJIb30BATh JaHHBE 06 H3MeHEeHHH pacrpe-
JleNleHns 06JJ0OMOYHBLIX MHHEPAJIOB M0 IJIOMWAaAH IJs CYXKAeHHs 00
n3MeHeHHH pesbeda AHa BOJOEMOB Heo6X0AMMO C OYeHb GOJbLUIOH
0CTOPOZKHOCTBIO.

O noxasoanoM penwsede JAPeBHHX BOJLOEMOB HHOTJAA MOMKHO Cy-
IUTh HA OCHOBAHHH H3MEHEHHs MO INIOWIAJH OPraHHYEeCKHX OCTaT-
koB. Tak, y nporeposoiickux Bogopocieii ormeuaercs [46], uto Guo-
repMbl CTOJIGYATHIX CTPOMATOJNHTOB XapakTepHbl AAA MOJHOMKHS
pudoB H HMKHEH yacTh ledb(a, MIacToBble H HEKOTOPLIE MEJIKO-
cronbuareie — aaa garyn. OT caMbiX HHMKHHX 4acTell weabda 10
JaryH pacnpocTpaHeHbl MHKPOOHKOJHTH, @ HX OTJeJbHble I'PYMNIL
obnanator Goaee y3kum pacnpocrpanenneM. OgHaKo YTOGB HCMOJIb-
30BaTh JdHHbLIe 110 OCTATKAM JPEeBHHX OPraHH3MOB, Ipe:K/e BCero
HeoOX0AMMO 3HATH ocobeHHOCTH HX oOuranusi. Bompoc 3TOT OUeHB
CI0XKHBIH, K TOMY e OCTaTKH OPraHH3MOB YacTo 3aXOPOHAIOTCS
B IIEDEOTI0KEHHOM COCTOSIHHH.

Cyauth 0 penbede NOBepXHOCTH OCAINKOB Ha JIHE APEBHHX BO-
JOEMOB MOJKHO B KaKofi-To Mepe 1O HHTEHCHBHOCTH (aluanbioi
H3MEHUHBOCTH IOPOJ COOTBETCTBYIOLLero Bo3pacTa. Hem noJoie,
BLIpOBHEHHee, OfHOOGpasHee Obli pesbed AHA, TeM oiHooGpasHee
6Ll M OTJaraBlIHecs B BoJoeMax ocajakd, H nHao6opoTr, uem pac-
yjleHeHHee Obl1 pedbed JaHA, TeM pe3ue MEHAIHCh MO IJIOLIALH
HX COCTaB H rpaHyJoMeTpHueckHe ocobennocTH. Anamornunas
CBA3b OOLIYHO CYIIECTBYET M MeXJAy BbIPayKCHHOCTLIO JOHHOTO
peabedha M H3MEHUHBOCTBIO MOMIHOCTEH OZHOBO3PACTHBIX OTJIO-
KeHni.

[MonosuTeAbLHEE H OTPHIATE bHEE (GopMbl penbeda AHA B BO-
JoeMe OnpelessiioT CONpsiKeHHOe H3Menenne ero rayOun. ITostomy
peKoHCTPYKUMs penbeda AHA JApeBHHX OacceiinoB H BBEIAICHCHHE
ray6Hi HAKONJIEHHs B HHX OCajJKOB TIpeAcTaBJsiioT coboil Hepas-
PBIBHO CBsi3aHHBIe MPOGIeMbl, XOTS MyTH PeIICHHS KaMmA0# H3 HHX
‘HepeJKO pasaHYHLIE.
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ONPEAEJIEHHE TJIYBUH

YcraHOBJIeHHe IJyOHH APEBHHX BOJ0OEMOB — OUeHb CJOMKHAS
3ajlaya, OJHO3HAYHOE pellleHHe KOTOPOH 4acTO HEBO3IMOXKHo. Tak,
MHOT/la 10/1araloT, 4T0 IOCKOJbKY HepefKo KapOoHaTHBe OTJ0Ke-
HHS HaKalJIMBalOTCHd Ha HEKOTOPOM yAajJeHHH oT obmacTH cHoca,
samelasicb BOJIM3H OT Hee IVIHHHCTHIMH M 0GJOMOYHBIMH, TO OHH
ABJSAIOTCA NMOKa3aTe/AIMH OTHOCHTENbHOH ri1yGOKOBOJHOCTH ApPEBHHX
GacceiinoB. Ho B JelicTBHTeNBHOCTH MOryT ObITh H JApYrHe mpo-
CTPaHCTBEHHbIE COOTHOLIEHHS OCanKOB,

CMena oGJIOMOUHEIX OTJOXKEHHH NpH yAaJeHHH oT o6aacT
cHOca KapOoHaTHBIMH OTMeuaercss OGBIYHO JIHINL MPH AOCTATOYHORM
PacuwIeHEHHOCTH CyIIH H B 06CTaHOBKE r'yMHJHOro KAHMarta. B6ausn
e OT BLIDOBHCHHOH 00/1acTH CHOCA B apHAHOM KIHMAaTe MOIKeT,
HAaIpOTHB, IPOHCXOAHTH (OPMHPOBaHHe KapOOHATHBIX OTJOKeHHH
y camoro Gepera B KpaiiHeM MEIKOBOJbE, a Ha GOJLLIMX TJIyGH-
HaX — 3aMelleHHe HX TeppHreHHbIM MaTepHanoM. Bexb pacrBopu-
MOCTb KaJbLHTA YBeNHYHBAETCS C BO3PACTAHHEM COJEPIKAHHS
B BOJle PACTBOPEHHOTO YIJIEKHCJIOTO rasa, a 4eM MeHblle riyOHHE,
TeM MeHbLIE ero COJAEprKaHHe B BOJE BCJAEACTBHE YMEHbIICHUS [ aB-
JIeHHS H yBeJaHueHHs Temmeparyphl. [TostoMy B apHAHBIX yCI0BHAX
B KpaiiHeM MeJKOBOJbE H3-3a MHTEHCHBHOIO HCNAapeHHs He TOJbKO
nosbiliaerca obulas MHHEPAJH3aUHsS BOM, HO BCJIEJACTBHE HHTEHCHB-
HOTO NIPOrpeBa W MepeMelIHBaHHs HX Pe3KO YMeHbUIaeTcs comepiKa-
HHE B BOJAX YIVIEKHCJIOro rasa. Bece 3To MoKeT NMPHUBOAUTH K mepe-
CHILIEHHIO BOJX yIVIEKHCALIM KaJblIHeM H €ro HHTEHCHBHOMY HaKoOm-
Jenuio B ocaake. Ha Gosbluux ke rayGHHAX ¥3-3a Jyullero o6MeHa
BOMHBLIX Macc M Kak CJefcTBHE MeHbUIEH HX MHHEpaJH3aliH,
YMEHBIIEHHsT IPOrPeTOCTH BOJA U YBeJHUEHHA AaBJeHUH Takue 6ia-
FONpHATHBIE YCJIOBHA JJISl OTJIOXKeHHs KapGOHATHOTO Marepuana
orcyTerByioT. IlosTomy B paccmarpuBaeMbix oGcraHOBKax KapGo-
HaTHEIE TIOPOJbl 4acTo 00pasyloTcsl HA MEHBUIMX TJAyOHHAX, uYeM
06/10MOUHEIE H TJIHHHCTHIE.

Cnenyer yumthiBaTh, 4T0 Ha GOMBIINX TIyGHHAX H3-332 3HAYH-
TEJbHOro COZepPXaHHus PacTBOPEHHOTO YIVIEKHCJIOrO rasa He HaKam-
JHBAIOTCSA OCaJKH Ja)ke ¢ NpHMecblo KapGoHATHOrO Marepuasa.
AuanornuHple yc/J0BHS MOIVIH CYIIECTBOBAaTh M paHee. BoJsee Toro,
MOJKHO MOJIaraTh, UTO «3ampelleHHbIe» AJs KapOoHaTOHAKOMJIeHHs
rayGHHEL B JaJeKOM HPOILIOM MOTIJIH GHITh M He CTOJb 3HATHTENb-
HBIMH, KaK B HacTOfllee BPeMsl, H3-3a GOJILIIEro CONEP:KaHHs yriie-
KHCJIoro rasa B atmocepe. KapGonaTonakonienne MOMKET IOAAB-
JAATbCS M HA CcaMBIX PasJHYHBIX TayOGHHAX B caydae oOHIHA
B OCajJiKe PasJyiaraiollerocss OpraHnyeckoro BeIlecTBa, MPOAYIHPYIO-
mero GOJbIIOE KOJNHUECTBO YIVIEKHCJOro rasa M moHHKawmuero pH
HJIOBLIX BOJ. IToCKO/IbKY JApeBHHe TOJNIIH YaCTO CHJABHO AHCIOMHPO-
BaHbl H TOAYAC COCTOAT H3 YepelOBaHMs TEKTOHHYECKHX WeHyi,
4TO He I03BOJSET HHOrJla BOCCTAHOBUTL OBLIYIO MOCJEI0BaTeb-
HOCTb OTJIOKEHHH B TIpocTpaHcTBe H GJAH30CTE HX K 00JacTiaM
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CHOCA, PEKOHCTPYHPOBATL OTHOCHTENbHBIE FyOHIibl (POPMHPOBAHHSA
KapOOHATHEIX H HekapOOHATHBIX OCAAKOB B TAKHX YCJIOBHAX HaJo
OYeHb OCTOPOXKHO.

[Tpu onpexesernu ray6HH IpeBHHX BOJOEMOB BCeria Halo OCHO-
BLIBATHCS Ha aHajH3e KOMIIEKCa JAHHBIX, B YaCTHOCTH, YUHTHIBATb
(pH BO3MOKHOCTH) CJeAyloLlHe OCOOEHHOCTH OTJIOKEHHI.

1. Mamenenne mo miollajd pazMepa 4acTHI 00JOMOYHBIX OTJIO-
skeHnii. B obmiem ciaydae rpy603epHHCTOCTh MOPOJ ABJIAETCS NMOKa-
3aTesieM MeJKOBOJHOCTH ocaJKOHakomaeHHsi. Tak, coBpeMeHHBIE Ta-
JeunHkH 0GbYHO o6pasylotcst Ha ray6unax He Gotee 10—15 M,
4 COPTHPOBAHHBIE TECKH — He TIy6iKe HECKOJBKHX JEeCATKOB Mer-
poB. OIHAKO TOHKO3EPHHCTOCTL OCALKOB HH O 4eM He TOBOPHT. ITO
0GyC/I0BJIEHO TeM, UTO 3ePHHCTOCTh OGJOMOUHBIX OT/IOKEHHH B KO-
HeyHoM CcYeTe 3aBHCHT JHIOb OT MOJABHIKHOCTH BOJ H pacu/eHeH-
noctH obmactu cHoca [125, 143]. Ecrecrsenno, B chayuae BecbMa
BHIPOBHEHHOro peabeda o06JacTb cHOCA He MOMKET MOCTABJATH
rpy6oo6aoMounbiii Matepuaa. Ilostomy Jgaxe Ha HEe3HAYHTENBHBIX
ray6HHAX B HENOCPeJCTBeHHOH Gau3ocTH OT Hee rpy6o06JOMOTHBII,
a moaYac W aJIeBPHTO-MecuaHblii MaTepHas He OTJaraercs.

[ToaBHKHOCTH BOJA B 3HAYMTENbHOH Mepe 3aBHCHT OT pasMepoB
Gaccefinos. IlosToMy B BOJOeMax pasHON BeJHYHHBl YacTO MOJO-
JKeHHe HHKHeH rpaHHibl OJHOHMEHHBIX IPaHyJOMETPHUYECKHX THIIOB
0CaJKOB CYyIIeCTBEHHO pasjuuaercs. Tak, ajeBpUTbl Ha OKeaHH4Ye-
CKOM Ilenbdpe OGBUHO HAYMHAIOT OTIaraThest ¢ ray6uns 75—100,
B8 Uepnom Mmope—c 15—25, B Apanbckom —c 5—10, a B bai-
xame — ¢ 2—3 m [143].

[ToxBHKHOCTL TPHAOHHBIX BOX B OfHOM Oacceiine onpejensercs
He TOJbKO H3MeHeHHsMH rayOHHBl (T. €. peabedom J1HA), HO H pac-
npejiesieHneM B ero npejejiax oCTPOBOB, H3PE3aAHHOCTLIO OeperoBoit
JHHNHA, XapaKTepoM # HampaBJeHHeM TeYeHHH, H3MEeHYHBOCThIO BeT-
poB. ITosToMy B MeCTax CyIIECTBOBAHHS 3aTHIIHLIX BOX (B 3aJH-
BaX, MEXJIy OCTPOBAMH H T. II.) TOHKO3€PHHCTbIe OCAJKH MOIYT
HAKAaINJIHBATLCA H B MEJNKOBOJbe, B TO BpeMs KaK HA 3HAUHTEJIBLHO
GOMBIINX TAYGHHAX B OTKPHITHIX uyacTsx Oaccefina u B 30Hax Jei-
CTBHST TeUeHHH MOKeT orsarathbesi Gosee rpyGeiii Matepuan. Obuias
3aKOHOMEPHOCTb, 3aKJAI0UaloNiascs B TOM, 4To B KaxjoMm Gacceiine
3epPHHCTOCTb OTJIOKEHHH YMEHbIIAETCH C YBeNHYeHHeM IJIyGHHEI,
MOKeT HapyWlaThcss B 3aBHCHMOCTH OT psifia  06CTOSTE/NBCTB
(puc. 24). Moxxer Hapymathb 3Ty 3aKOHOMEPHOCTb M pasBUTHE
MYTLEBLIX NOTOKOB H TOABOJHO-ONOJ3HEBBIX Mpoleccos, Gaarofaps
IeHCTBHIO KOTOPHIX HA 3HAYHTEJbHBIX, BIVIOTH JI0 MAaKCHMAJLHLIX,
ray6unax o1/1araloTcs OTHOCHTEMbHO rpy0ble H HEOTCOPTHPOBaHHbIE
OCaJIKH.

CyulecTBeHHOEe BO3JlefiCTBHE Ha XapaKTep pacnpeiesieHusi ocal-
KOB Pa3HOW 3ePHHCTOCTH MO AHY BOJOeMa MOTYT OKa3bplBaTh H Ba-
Jdatollie B Hero pekH. Tak, MHOrOBOJHBIE PaBHHHHbIE PEKH MOLYT
BLIHOCHTb M OTJaraTh BOJH3H OT CBOEro BHajieHHsl GOJIbLIOE KOJIH-
YeCTBO TOHKO3EPHHCTOrO Marepuana, TeM CaMbiM C03/aBasl 30HY
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Puc. 24. O6masn cxema pacnpeleNeHHs TpaHyJOMETPHUECKHX THIOB OCal-
koB B Bojoemax (mo H. M. Crpaxosy [1963 r.]).

! — neckn, 2— KPynHBle aNEBDPHTH; 3 — MEJKHE aJEBPHTH, 4 — I'NHHL &5 — rpaBuii;
6 —cyma. a, 6— penpecchn (@ — 3poanoHHble, O — TeKTOHHUECKHE); & — 3aTHINHBIE
BOAKI; 2 — NPHYCTHEBOA TIAHHHCTHIN #A3HIK; O — NOAHATHE AHA; € — JaryHbl.

TOHKO3€PHHCTBIX OCaJIKOB BHYTPH 00J1aCTH pacnpacTpaHeHHs He-
CKOJILKO GoJiee KPYNHO3EPHHCTBIX OCAJKOB, XapaKTEPHHIX A
me/ibpoBOH 30HE. Hanporus, BelHOC MaTepHana rOPHBIMH peKaMH
OOBIYHO MPHBOAHT K BO3HHKHOBEHHIO 30H Gosee rpy6bIX 0CaIKOB
CpPe/lH OTHOCHTEJILHO TOHKO3epHHCTBIX. M1 B ToM M B JApyrom cayuae
B HanpaBJeHHH, TapajyeJbHOM TIpaHHLe BoJoeMa H CYIIH, OTHO-
CHTeNLHO 6oJiee TOHKO3EPHHCTHIE OCAJKH MOIYT HAaKalJHBATbCA Ha
MEHBIIHX TJAyGHHAX IO CPaBHEHHIO ¢ 6oJiee KPYNHO3EPHHCTHIMH.
Huoraa na menbde orMeyaercs pacnpocTpaHenue B NpHOPeKHOH
30He IVIHHHCTBIX HJIOB, 4 3HAUHTeJbHO Janblile oT OGepera B Gouaee
ray6oKoBOHON 30HE — MEeCUaHbIX OTJ0xKeHu#H. Takoe cooTHoOlIeHHe,
HanpuMep, orMmevyaerca Ha weabde Oro-Bocrounoro Kuras
(puc. 25), Baoab sanagnoro Gepera Adpuxu, B Kacnuiickom mope.
Takasi oco6eHHOCTH OGBACHAETCS OrPOMHLIM BHIHOCOM HJIHCTOTO
MaTepHaJa peKaMH H WHTEHCHBHBIM €ro OTJOKEHHeM B NpHOpex-
HO# yacTH 1wenbda [80].

Takum o6pasom, olleHHBATb H3MeHeHHe IVIyGHH APEBHHX Bojoe-
MOB N0 HX NJOIIdJH Ha OCHOBAHHH H3MEHEHHS 3EPHHCTOCTH OTJIO-
JKeHHH caefyer ¢ GOJbILOH OCTOPOXKHOCTBIO H ¢ 06513aTeJLHEIM
NpHBJIEYEHHEM APYTHX [JaHHBIX. DTOT BHIBOJA Kacaercsl He TOJbKO
TEPPHreHHBIX OT/IOXKEHHH, BO3HHMKAIONIMX 34 CueT BLIHOCA MaTe-
pHa/la ¢ CyuH, HO B KapOoHATHBEIX MOPOA pPa3HOil 3epPHUCTOCTH, pac-
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Puc. 25. TIpuMep HAKOMJCHHHA TNIHHH-
CTLIX HJIOB B HPHOPEIKHOI 30HE LIefb-
ta, a nmecyaHblX — B Gojee yaadeHHOM

(mo H. M. MapgoBckomy [1973 r.]).

I — KopeHHBIe MOpPOAR; 2 — MECOK; & — HAH-
CTHIl mecok; 4 — ua.

il E o P 1111 R ==

Hwero - Kumaicroe
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npejejeHde KOTOPHIX B 3HAUHTENbHOH Mepe Onpejessiercs He
TOABKO TAyOHHOH, HO H PAAOM APYrHX (axKTOpOB, B YAaCTHOCTH Ha-
npasJeHneM H CHIIOR MpHOpeKHbIX Teuenui [187].

2. Oprannyeckne ocTaTkH. Muorne opraHHsMbl B Hacrosllee
BpeMsi OOHTAIOT Ha BIOJIHE ONpejeseHHHX raybunax. Oanaxo oie-
HATL [AyOHHLI 0OMTAHUSl JPEBHHX INpeACTaBHTEJeH OpPraHHyecKoro
Mupa 00BIUHO HE NpPEeCTABJASETCS BO3MOMKHLIM, H NPOBOAMTH TaKHe
onpejeseHusi, KOHeUHO, CJefyeT CHelHaJHCTaM-TaJe0HToI0raM,
H3YYaIOlHM COOTBETCTBYIOIIHE TPYNNbl HCKOMNAEMBIX OPTaHH3MOB.
IIpu 3TOM H3BECTHLIH HHTEpec INpeACTaBlseT H3YUEHHE HEe TOJbKO
OCTATKOB MAKpO-, HO H MHKPOOpPTaHH3MOB, H B YA4CTHOCTH BBISABJE-
HHE COOTHOIIEHHSI B PAacCHpPOCTPAHEHHOCTH HX PA3JIHUHBIX Npeacra-
sutesieii (manpumep, Gopamunudep u Hanodoccuauii) [189].

HekoTopble 3aKJIOUEHHS O BEPOATHBIX IMyOHHAX HAKOIMJIEHHA
OCaJIkOB HA OCHOBAHHH HAaXOXKJAeHHs B 00pa30BaBIINXCA H3 HHX
NMOpo/JIaX OCTAaTKOB OPTraHH3MOB B psifie CJAyuYaeB MOKET ClesaTth
H He CIEeNUaJHCT, HAmpuMep [0 JaHHBIM H3yUYeHHs 3THX OCTATKOB
B mIHGpAax ¢ HCHOJb30BaHHEM MAaTephaJjoB, NPHBOAMMBIX B ATnrace
nopoaooGpasyiomux opranuzmos [83]. Muorna o raybnnax Hakon-
JIeHUA O0caJlKOB MOXKHO CcAeJaTbhb 3akJIO4eHHsT Ha OCHOBE 061.[1HX
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ocobeHHOCTel OpPraHHUecKHX OCTaTKoB. Tak, Ha/auuHe OCTATKOB
JIOHHBIX BOJOpOCJEH ABIAETCA NOKasarTe/jeM MEIKOBOJHLIX YCJI0BHH,
NOCKOJAbKY (POTOCHHTE3UPYIOUIHE BOAOPOCAH OOBIYHO OGHTAIOT JIHLIb
Ha raybunax, He npesbimaomux 50—70 M. O NOABHKHBIX yCTOBHAX
BOAHOH cpejbl, a CJAEIOBATENbHO, O MEJIKOBOAHBIX 06CTAHOBKAX
CBU/IETEJbCTBYeT DPacnpocTpaHeHHe OCTATKOB, NMPHPACTAIOMIHX HJIH
00/1a1a10IIHX MAaCCHBHOH DPaKOBHHON MoOJMIOCKOB. C yBeJqHYEHHEM
JKe riyOHHBI JIOHHblE OPTraHH3MBI C NMPOYHLIMH CKeJeTHHIMH obpa-
30BaHHAMH OOBIYHO HcYye3aloT u ofllee KOJHYECTBO OCTATKOB HIIH
CJIeJIOB JIeATeJbLHOCTH OpPraHH3MoB yMeHbluaercs. OnHako oGeane-
HHe JAoHHOH ¢ayHbl BINIOTL 0 €€ HCUC3HOBEHHSI MOMKET BHI3LIBATHCS
W JAPYrAMH NPHYHHAMH: HEHOPMAaJbHOH COJNEHOCTLIO BOA, Hapylle-
HHEM Ta30BOT0O pexuMa H T. II.

3. TekcTypHble mpH3HAKH. B GOJBIIHHCTBE CJAYYaeB TEKCTYPHBIE
0C00eHHOCTH IOPOJ, NMO3BOJSIOLIHE CYHTh O IIYOHHAX HAKOMNJEHHS
OTJIOKEHHH, ABJSIOTCA NOKa3aTeJsAMH KpafHero MeJKOBOJbS, B yC-
JOBHAX KOTOPOrO INPOHCXOAHT YacToe OCyIIeHHe IMOBepXHOCTH ocal-
koB. K HuM oTHOcsTCSl pasHooGpasHble TPEIIHHBI BHICHIXAHHS,
OCTaTKH KOPHeBOH CHCTeMbl BOJHBIX PACTeHHA THHA MaHTPOBBIX
(puc. 26), ciaenkH CTBOJHKOB TpOCTHHKA (pHc. 27), oTmeyaTkH
JIOZKJIeBLIX Kamesdb W KPHCTAMIOB JbJa, HAJHYHe BOJHONPHOOMHBIX
3HAKOB, OTNEYATKOB CJE€J0B Ha3eMHEIX H 3eMHOBOJHBIX KHBOTHBIX
H ITHI, CJAelBl IapanaHusi AHa NJAaBAIOIIHMH DpeaMeTaMH H T. II.
[3, 321. Xopolmm MoKasaTeleM MEJIKOBOJAbS SIBJSIOTCS OOJUTOBLIE
H3BECTHSAKH, YHMCThle PasHOCTH KOTOPBIX o0pasyiorcss oObIYHO Ha
rayounax ne Goaee 10—I15 m [153]. dasi onpeneneHust rayGHHBL
Gacceiina nmpobosanu usyuathb [207] xapakTep MOBEPXHOCTH 3epeH
KBapla B 3JeKTPOHHOM MHKpoCKome. [IpH3Haku uyacTHUHOrO pac-
TBOpPEHHsI 3ePeH KBapma INpH 3TOM PacCMAaTpPHBAJH KaK CBHAETeNb-
CTBO O TOM, UTO OH OTJIarajicsi He B 30He IPHJIHBA, a B Gomee ray-
OOKOBOIHOH 0GCTAHOBKE.

4. Xapaxkrep (aunHanbiblX 3amellennil. UeTkHe W OTHOCHTEJIBHO
VCTOHYABO COXPAHSIONIHE CBOE [OJ0XKEHHE IO pas3pe3y TpaHUIBI
MeKAy (auMaNbHLIMH KOMIIEKCAMH W CONPSIKEHHOE H3MCHCHHE
cocTaBa OTJIOXKEHHH M HX MOLIHOCTEeH YKasbBaloT Ha CylIecTBOBA-
HHE B 3MOXY OCaJKOHAKOIJIEHHS Yy4acTKOB OacceliHa co 3HAUYUTENbHO
pasinyaloluMucs rayouHamu.. Hanporus, Gonee mOCTENEHHLIE,
KJIHHOBHIHO BHeADPAIOLIHECS APYr B APyra 3aMelleHHs OJHHX ocaj-
KOB JIPyruMH (4TO NpOSBAAETCS B paspe3ax B YEPEJOBAHHH COOT-
BETCTBYIONIHX 0caAKoB) Oojee XapaKTePHBI IS MEJKOBOAHBIX YCJ0-
BUIl W JJf BHIPOBHEHHOTO AHA. MenkoBojiHBIE YCJHOBHS 0COGEHHO
BEPOSATHEI, €CJIH OTMEYalOTCsl 3HAUHTEJIbHLIE H3MEHEHHS TOPOJ II0
BEPTHKAJH H TOPH30HTAMH B naukax HeGoJbHIOH H OTHOCHTEILHO
BbIJIeD2KaHIOH MOILHOCTH.

[Tpeanonaras rayGOKOBOAHEI TeHe3HC VI KaKHX-AHO0 OTI0XKe-
HHH, HaZ0 YYHTHIBATh, YTO OHH OOLIYHO MO MPOCTHPAHHIO 3aMela-
[OTCS CHayasja yMmMepeHHO IyOOKOBOJAHBIMH, a 3aTeM Bce Gojee H
OoJ/iee MEJNKOBOAHLIMH, TAK KaK HENOCPELCTBEHHLIN Hepexoi rayGo-
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Puc. 26. OcTaTKH KODHEBOH CHCTEMBl BOAHBIX PAcTeHHiI THIA MAHTPOBBLIX, CBHAE-
TEJbCTBYIOILIHE O HAKOIJEHHH OC4JKOB B MEJKOBOAHBIX Y OBHAX, BC])XH OBbIE
oTJoxeHHs: MoHroauu.

Puc. 27. Caenku CTBOJHKOB TPOCTHHKA Kak IoOKa3aTel 06pa3oBaHHs o0CaAKOB
B KpailHe MeJKOBOJAHBIX ycaoBusX. HeoreHoBeie oTioKeHHs 03. 3aficaH.




KOBOAHBIX 06CTaHOBOK B MeJIKOBOJHbIE, HCKJIIOUas OKpaHHbI riy6o-
KOBOJHBLIX BMaAHH, Ma/OBEPOSTEH.

5. Pacnpoctpanenne raEIGOBBIX TOPH30HTOB, 3K30THUCCKHX TJBIO,
TMOABOJAHBIX omnoJ3Hed. Bce 3TH ocoOeHHOCTH, OoTMeuaeMmMble HHOLIA
B OCalOYHBIX TOJILIAX, YKA3BIBAIOT Ha CYLIECTBOBaHHE 3HAYHTE/bHBIX
(ne menee 1,5—2°) yknoHoB nma OGacceitnos. Kpome Toro, ecau
13BECTHA NMPOTAXKEHHOCTh MAJCOCKIOHA 10 NajeHH1o (Ha OCHOBaHHH
MJI0LIaAHON pacnpoCcTpaHeHHOCTH MEePEeTHCICHHBIX 00pasoBaHHi HIH
OllEHKH PAaCCTOAHHA OT KOPEHHBIX BBIXOJOB COOTBETCTBYIOUIHX MOPOL,
0 MeCToHaX0xK/1eHHs HanboJjee yaaJeHHBIX [VbI0), TO MOMKHO pac-
cuntarh raybuny Gaccefina HaJ HHXKHeH yacThio cKaoHa. [Ipu sTom
C/eIyeT YYHTHIBATh MPOTAMXKEHHOCTL CKJIOHA W MHHHMAJbHO Heol-
XO/UMbIE YIVIBI HaKJIOHA, aHaJOTHYHO TOMY, KaK 3TO OBLIO CHeNaHo
aasa naneorena CounHcKoro pationa [61]. Heobxoaumo takxke mo-
MHHTB, YTO TaKHe NMOACYETH AAIOT JUILIb IyOUHY CaMyl0 MHHHMAJb-
HYI0O H3 BO3MOJMKHBIX, NOCKOJLKY B OCHOBY TNOJCYETOB GepyTCs MH-
HAMAaJbHbIe YIJIBI HAKJIOHA CKJOHA, MPH KOTOPBHIX V3KE BO3MOKHBI
HIHPOKOE pacnpocTpaHeHHe OMOJ3aHUi 0CaJKOB H NepeMelleHHe II0
HJIHCTOMY JAHY b0 mopoA. B meficrBUTENBHOCTH 3Ke, BepOSITHO,
uipokoe obpasoBanne IVLIGOBLIX TOPH30HTOB M pPacnpocTpaHeHue
MOABOJAHBIX OMOJ3HEeH YacTO NPOHCXOAHIH HpH OoJee 3HAUHTEJb-
HBIX YKJIOHAX MOBEPXHOCTH JHA BOJOEMOB.

6. Jlannbie o majeotemnepatypax. B Hacrosilliee BpeMs CyHIeCT-
BYIOT METO/lbl ONpejeseHHs TeMMepPaTypsl BOALI B JAPEBHHX BOJOe-
MaX Ha OCHOBe M3YYeHHsT H30TONHOTO HJH XHMHUECKOro COCTaBa
kapOoHAaTHOTO MarepHasJa pPaKOBHH HCKONMAaeMLIX OPraHH3MOB HJIH
camoii nopoast (cMm. ra. 4). [TockoabKy teMmmepaTtypa BoAbl Bojoe-
MOB ¢ rayOHHOH 0GBIYHO TMOHHIKAETCH, TO 10 H3MEHEHHIO MO IIO-
UlajH pAasHHIBl TeMnepaTyp oOpa3oBaHHS BeNIeCTBA pPaKOBHHOK
NIaHKTOHHLIX OPraHN3MoB M JOHHBIX (MaH camoll BMemllamouiel
1I0OPOJIbI) MOXKHO CYAHTh 00 H3MeHeHHH OTHOCHTEJbHLIX TAYOHH co-
OTBETCTBYIOUIEr0 BOAOEMA.

YCTAHOBJIEHHE NMOJIO)KEHHSI BEPErTOBOW JIMHUH

PeKoHCTPYKIHS TOJMOMKEeHHA JApeBHHX GeperoBblX JHHHHA 0OLIYHO
upejcrasaser coboi cJI0XKHYI0 npobjieMy BCJENCTBHE ABYX OCHOB-
HbBIX TNPHYHH: HEOPEPLIBHOTO H3MeHeHHs oOYepTaHHH MX Ha
NPOTSKEHHH TeoJIOrHYecKoro 3Tamna, A8 KOTOPOTro NMpOBOAATCSA pe-
KOHCTPYKIIHH, U YaCTOH HEBO3MOMKHOCTH YETKOTO pas3JejeHHS OTJO-
enuit HacceffHoBoro W Haszemuoro remnesuca [125]. Haubomee ommo-
3Haulble JaHHbIE 0 NOJOXKeHHH OeperoBOH JIMHHH MOXKHO IOJYUHTD
B TOM CJydae, Korja oHa B ofIleM cOBMajana C JHHHEH TPaHHIbI
OCaJKOHAKOIMJIeHHss H choca. Jlisi peKOHCTPYKUHH TOJIOXKEHHS Ta-
KOH rpaHHIbl MOrYT OBITH UCHOJNB30BAHLI COOTBETCTBYIOLLHE MPHEMEI,
VKasaHHble B I, 1.

TpancrpeccuBHOe HaJeraHue HM3yTaeMoH 0CaJOYHOH TOJIIH Ha
OoJsee JpeBHHe MOPO/JBI, HeCyllHe HA CBOEH MOBEPXHOCTH MPH3HAKH
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BhIBeTpHBAHHUA [2B], manm coxpaHeHHe B NOPOAAaX HOJACTHUIAIIIETO
KoMIJIeKca OeperoBLHIX YCTYIOB, HEMOCPEeACTBeHHO (HECHPYIOUIHX
nosjoxenuie Oepera B KaKoH-TO MOMEHT TIeOJIOTHYECKOH HCTOPHH,
MO3BOJISIIOT JesaTh Hanbosee onpejeseHHtle BLBOAR. OQHAKO H MPH
TPAHCTPECCHBHOM HaJIeraHHH, BCJEACTBHE TOTO 4TO maJjeoreorpadu-
YecKHe pEKOHCTPYKLUHH BCerja NIPHXOAHTCS NPOBOAUTL AJA Ka-
KOTO-TO 3HAYHTEJNBHOTO BPEMEHHOrO 3Tana, MOXKHO OOBIYHO JHIIbL
nu60 HaMeTHThL CpeJHee IOJO:KeHHe OeperoBol JHHHH, JHOO BHI-
JeMHTL BEpPOSATHYIO 30HY, B IpefenaX KOTOPOH IPOHCXOAHJIH H3Me-
HEeHHUS TOJIOKEHHS 3TOH JUHHH.

Kak B cayuae TpaHcrpecCHBHOrO HaJeraHus 6accefiHOBBIX OCal-
KOB, TaK H, 0COGeHHO, NPH 3aMelleHHH HX o nepudepuu obiact
CHOCA HA3eMHBIMH 00pa30BAaHHAMH OYeHb GOJbINOe 3HAUEHHE HMeeT
BEISICHeHHe 0O0IIell OpPHEHTHPOBKH IOABOAHOM H Ha3eMHOH dacTeH
MaJe0CKJI0HA HA OCHOBAHHMH HCIOJIb30BaHHA NPHEMOB, YKasaHHBIX
B ra. 1. Tlockoabky GeperoBast JIMHMA KaK lepeceyeHHe IOPH3OH-
TaJbHON NOBEPXHOCTH ¢ OOIIHM CKJIOHOM JOJXKHA COBNALaTh C JH-
HHUSIMH TIPOCTHPAHHA MaJEeOCKJIOHOB, TO, 3Has HANPaBJEHHS HAKIOHA
nocaeIHUX, MOKHO 6Gojiee ompeje/eHHO HaMeuaTb MOJMOXKEHHe rpa-
Huubl apesnux Gacceitnos. Ona JoJKHA pacnojiararbcsi B 00IIeM
NepreHHKY/AAPHO K HamnpaBJeHHAM TPOEKIHH JHHHA HaJeHus
naneockJoHa. [1oaToMy eciaH B KAaKOM-TO NYHKTe BLISIBIEHA CMeHa
GacceliHOBHIX 0CaJKOB HA3€MHBEIMH, TO, 3Haf HampaBsJ/eHus obllero
VKJIOHA MAaJe0CKI0HA, MOKHO HAMETHTL HA KapTe NOJOXKEeHHe rpa=
Hunpl GaccefiHa He TOJNBKO B TOYKe, OTBeyalouleil oJHOMY oOHaxmKe-
HHIO, a Ha 3Ha4YuTebHO OoJblIeM PacCTOSHHH.

Bo Bcex cayuasx peKOHCTPYKIHH TOJIOXKEHHS ApeBHeH Gepero-
BOH JHHHH IepBOOUepeLHOI 3ajauci ABJIACTCH ONpEAeJeHHE YCI0-
BHH 00pa30BaHHA OTJOXKEHHH, H O0cOOEHHO BLISIBJIEHHE IPOCTPaH-
CTBEHHOIO pacmpejieNeHds PasIHUHBIX TPUOPEeKHBIX H Ha3eMHHIX
ocaloyHBIX o00pa3oBaHHl, NOAPOOHYI0 XapaKTePHCTHKY KOTOPBIX
MOJKHO HaliTH B psije cBoAHBIX paGort [68, 98, 99, 114, 152]. Kpome
TOr0, 1aCTO BAaXKHO BBHISICHHTb BO3MOXKHYIO ryOuny (opMmupoBaHus
ocajIkoB, BeposiTHYIO yJAa/JeHHOCTh MX oT obmactu cHoca. Heobxo-
JUMOCTb DPelIeHHsl MOCJeIHHX BONPOCOB BO3HHKAeT B TeX J0CTa-
TOYHO YAaCTHIX CJydasix, KOTrJla OJIHOBO3PACTHHE OTJIOXKEHHS,
HaRanJuBaBlIHecs OauKe K OeperoBofi JHHHH, K HACTOsALIEMY Bpe-
MeHH NOJHOCTBIO YHHUTOXKEHBL. B Takux cayuasx Goablloe 3Hade-
HHe npuobGperaerT TakKiKe PEKOHCTPYKLHS BO3MOIKHOIO IOJOKEHHS
GeperoBoil JHHHH Ha OCHOBE ONpeJe]eHHsl rpajueHta MOUIHOCTH
BLIIEPKAHHBEIX TMAYeK MOPCKHX OTJIOMXKeHHH Mo JBYM-TPEeM CKBamKH-
HaM HJIH 0GHAXKeNuaM, PACHOJOKeHHEM B 0611eM IepIeHAHKYISPHO
K npeamnonaraemoil rpanuue. [locie ompenenenusi rpajaueHTa MoI-
HOCTH PpacCuHTHIBaeTcs paccrosnue L 1o OeperoBoil JHHHE OT
Gnuxalimiero K HeH NyHKTa 3amMepa MoOIIHOCTH 1no dopmyJe
L=M/AM, rpe M -— momHocTb oTMOXKeHHI B HauGosee OIH3KOH
K GeperoBoi JIHHHM CKBajykKiHe Hian o6Hakenuu, M; AM —rpaanenT
momHocTH [10].
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ITockoabKy uYacTo pasjHuHBle [0 TeHe3HCy HCKONaeMmble necya-
HbIE OTJIOXKeHHs! (mpuOpexkubie GacceflHOBbIe, NJISXKEBLIC, PpeUHble H
HaseMHble) C TPYAOM PasiH4aioTes, IPUXOANTCS NMPHMEHAThL IS HX
HAEHTH(UKALUHE CHenHaNbHble npHeMbl. [Lsi PeKOHCTPYKIHMH TOJO-
JKeHHs OeperoBofl JIMHHH GOJBINOE 3HAYEHHE HMEET BHISIBJEHHE IO
psany mnpusHakoB [70, 152, 217, 220, 222] otio:KeHHi NeCUAHHIX
GeperoBbix BasioB (6apoB), HanboJee XapakTepPHBIMH YepPTaMH Ko-
TOPHIX SIBJAAIOTCS YAJHHEHHasi (GopMa H OTHOCHTEJNbHAS HPSMOJIH-
HEeHHOCTh, a4 TaKke (dopMa INONePeyHoro CeueHHss OOBIYHO B BHIE
BLITHYTOH BBepX JHH3LL Jl1s1 pasrpaHuyeHusi mecuaHblx OTJIOMKeHH:
90J/10BBIX, HA/IBOJAHON M NOJBOAHOH YacTH IJSiXKa H B TOH HJIH HHOMH
Mepe yAaJeHHBX OT Gepera MoxkeT OBITh 3(PPEKTHBHEIM HCIOJB3O-
BaHHe IPHHIHNA THAPABJIHYECKOH SKBHBAJEHTHOCTH, B 4YACTHOCTH
AaHHBIX 0 KOo3(dHUHeHTaxX cMellleHHs (IPHHIHI ONpefeJeHHs -ero
ykasau B ra. 2) [102, 209, 225], a takke BbIsIBACHHE POJH Cpeau
NeCYaHLIX 3ePeH MAaTOBBIX OKPYIVILIX, OKaTaHHBIX BETPOM, OGHIHE
KOTOPLIX CBHJAETENCTBYeT 00 30/10BOM TeHe3Hce Mopojsl (CM. 1. 2).
ITecyanrie GeperoBele OTJOMKEHHSI YacTO XAPAKTEPH3YIOTCS HaJH-
YHeM CJIOHKOB, 0GOralleHHBIX TSAMKEJHMH MHHepalaMH (ecTecTBeH-
HBIX LIJIHXOB), H pacnojioxenneM GOJBLITHHCTBA YAJHHEHHLIX 3epeH
nepnenuKyaspHo K Oeperosoét suuuu [125]. Oxnako caenyer moj-
YEePKHYTb, YTO MHOTHE M3 HCHOJbL3YEMBIX NMPH3HAKOB He BCerga mo-
3BOJISIIOT CJAeJaTb OAHO3HAUHble BBIBOALL. Tak, B TpHOPERHO-MOP-
CKHX 0CaJIKax 3epHa TepPHUreHHBIX MHHEPaJOB MOTYT pacrojararhest
AJIHHHBIMH OCSIMH M IapaJjenbHo Gepery, eclH OHH OTJarajnch
B 30HE CYIIECTBOBaHUs BHOALOeperoBelX Teuenud [223]. 3to ob6yc-
JIOBJIHBAET He0OXOJMMOCTb BCerza NPHHEMATH BO BHHMAaHHE BeCh
KOMIIJIEKC MMEIOIIHXCH MaHHBIX, a He¢ OrpaHHUHBATLCA JHIIL Ka-
KHMHU-TO OJHHMH.

Ha mnonoxenune GeperoBofl JIMHHH YKa3HBAIOT NPH3HAKH Kpaii-
HEro MeJKOBOABS (CM. HPEABLIAYIIHA pasgen); o OJH30CTH ee CBH-
AeTeJbCTBYIOT OOMHTOBLIE H3BECTHSIKHM, PaKyIIHAKH H3 06JOMKOB
PaKOBHH, CKOIJIEHHS] OTCOPTHPOBAHHHIX, B TOH WJ/IM HHOH Mepe pas-
APOOJEHHBIX M OKaTaHHBIX PAKOBHH, DEJHKTH HOP MOPCKHX pa-
KOB, CJeIbl KaMHETOulleB, OOHJHe 3HAaKOB pslH, pPacnoJoXKeHHE
VAJHHEHHBIX OPraHHYeCKHX OCTATKOB JJIHHHOH OCBI0 MapalJIeSbHO
Apyr apyry (u Gepery), HO ¢ HampaBJeHHEM YTOHEHHHIX KOHIOB
B pasinie CTOPOHB (IPH OPHEHTHPOBKE Ke HX MOA BO3JAeiicTBHEM
TeYeHHH 3a0CTPEHHbIE KOHIBl HaNpaBJeHb B OCHOBHOM B OJHY
cropony) [125].

ONPELEJNEHHE ®H3HUKO-XUHMHUYECKHX CBOWCTB
BOIHON CPEIDI

W3 wmHOrounc/eHHbX crocoG0B omnpefeneHdst (DH3MKO-XHMHUe-
CKHX ocoGennocTefi BORHOM Cpellbl OTJIOKEHHS OCAAKOB HHIKe pac-
CMOTpeHBl JIHIIL OCHOBHBle. Kak ciaeayer M3 chmenHanabHOrO pac-
cMoTpenusi Bonpoca [45, 87, 88, 125, 1565, 172], Goabuiyio HHbOP-
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MalHi0 O COJEeBOM H ra30BOM pexXHMe IPEBHHX BOJOEMOB, T. e.
OCHOBHBEIX NOKa3saresell BOJHOH cpelbl, MOXKHO MOJYYHThL Ha OCHO-
BAHHH HCIOJb30BaHUsl JaHHBIX 06 0cOOEHHOCTAX HCKOMaeMbIX Opra-
HHuecKuX ocTaTkoB. CoJieHOCTh BOALI SIBJISIETCS ONHHUM M3 IVIABHBIX
($aKTOpOB, ONpeleNsOUIHX BO3MOMKHOCTh HOPMAJbHOTO pPa3BHTHS
MODCKHX OpraHuaMoB. Tak, cuMTaercs, 4TO KODPAJ/Ibl, PAaLHOJSIPHH,
rOJIOBOHOTHE MOJIIIOCKH, MODCKHE €XKH, MOPCKHE JIHJIHH, TPHIOOHTHI,
3aMKoBble OpaxHomoJbl H HeKOTOphle JApYyrHue NpeACTaBHTENH Opra-
HHYecKoro Mupa (HampuMep, G0JBIIHHCTBO (hopaMuHHDep) obuTaIH
TOJLKO B MOPSIX C HOpMAaJbHOH coJieHOCThbI0. B OaccefiHax ke c He-
HOPMAaJbHOH (MPEHMYILIECTBEHHO [OHHIKEHHOH) COJIEHOCTBIO ILUH-
poKo pacmpocTpaHsinch Ge3zaMKoBble OpaxHomoxbl (JHHIYJIHL,
o6oaiockl), omnpejieseHHble ceMeHCTBA IejelHnol (aHTPaKO3H/bI,
KapAuJbl, TPHTOHHOHAHWAL H JIp.) H TacTPONOJ, OCTPAaKOM, XapOBLIX
Bojopocaeir. K macrosmemy BpeMeHH pasHooOpasHe H crenuHduka
MHOTHX JPEBHHX IPECHOBOAHBIX MOJIIIOCKOB YK€ XOPOUIO BhisiB-
Jaensl [64, 811, uto mo3BossieT YBepeHHO OTJIHYATH HX OT CXOJAHBIX
MOpcKuX (hopM. BrigesnsioTes mo HCKOMAeMBIM OCTATKAM OPraHH3MBL,
00HMTaBIIHE B MOPCKHX, IPECHOBOLHBIX H HAa3eMHbBIX YCJIOBHAX, H
Cpein JAPYrHX INpeicTaBUTe el opraHudeckoro Mupa (HampuMep,
gepenax u pui).

OcofefiHocTH pacnpefiesleHHs OCTAaTKOB IPECHOBOAHBIX H MOp-
CKHX MpejcTaBHTENel OpraHuuecKoro MHpa MPEACTaBJASIOT HHTepec
IS ompefieseHHs (H3HKO-XHMHYECKHX CBOHCTB BOAHOH cpelbl, Tak
KaK MOpCKas H NMpecHoBojaHAsi (ayHbl MOYTH HEe CMEUIHBAIOTCS H HX
pasgensieT y3KHH COJIEHOCHBII [HANa30H, OTBeyaloUIHH NPHMepHO
5—8%o. Tak, no nauupiMm B. B. Xae6osnua [164], MoxHO CcUHTATDL
VCTAHOBJIEHHEIM, UTO M0 06e CTOPOHDLI Y3KOH 30HBI coJeHOCTH 5—8%o
PAa3BHBAIOTCS Pa3JHuHbIE (hayHHCTHYECKHe KOMIJIEKCHI, MO-pasHOMY
npoTekaioT o6MeHHbie NPOLECCHl B OPraHH3Max H HX TKaHAX, B pe-
3yJIbTdTe Yero BaxKHefiulne MaKpOMOJeKyJAsipHBle BelllecTBa mo oGe
CTOPOHBI 3TOTO Gapbepa UMEIOT pasanunyio cTpykrypy. CymlecTByior
TaKkKe H ADPYyrHe Y3KHe AHANa30HBI COJIEHOCTH, NPH Nepexoje depes
KOTOpBIE OTMeYaloTcsl H3MeHeHHs GHoJorHuecKHX cBoicTB. Tak, H3
cocTaBa MOpPCKOH (ayHbl OoJblIOe UYHCAO CTEHOTAJHHHLIX (opM
ncuezaer yxe npu pacnpecHeHud 10 30%o. 3aMeTHble H3MeHEHHS
ee COCTaBa MPOHCXOAAT, BeposaTHO, npH 24, 16, 3%, a Takke B nepe-
COJIEHHBIX BOJAX TPH COJeHOCTAX oKoJo 45 u 75—80%e. Oxnako mo
peaysbraTaM BO3LEHCTBHA Ha XOX OHOJOIHYECKHX IIPOUECCOB HH
O/lHa M3 3THX COJIEHOCHBIX 30H He MOXKeT HATH B CpPaBHEHHE CO
crenHduyeckoil posbio coseHoCTH mopsiaka 5—~8%o [1641

B 3naunTenbHOH Mepe MepCleKTHBHBIMH /5 BhIsICHeHusl (DH3UKO-
XHMHUYECKHX CBOWCTB BOAHOH Cpelbl APeBHHX BOJOEMOB MpeacTaB-
As0Tes nageobHoXHMMHYeCKHe M MHKPOCTPYKTYDHBEIe HCC/eJL0BaHHS,
OCHOBAHHbIE HA H3YUeHHH XHMHUECKOTrO, MHHepaJoruueckoro H GHo-
XHMHYECKOTO COCTaBa, MHKDOCTPYKTYP, THCTOJIOTHH H Mopdodo-
IHH CKeJEeTHBIX OCTATKOB ApeBHUX opraHu3moB [64]. K coxanenuio,
STH HCCAef0BaHHA OOLIYHO TPebyloT He TOJbKO YHHKaJbHOTO IO
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COXPaHHOCTH TaJIeOHTOJOTHYECKOr0 MaTepHasaa, HO MOTYT BBINOJ-
HSITbCS JIHIIb BHICOKOKBATHMHIMPOBAHHBIMH ClHEllHAMHCTAMH, a MO0-
TOMY HX HEJb3f PEKOMEHJOBATL AJIsi MaCcCOBOT0 HCIOJb30BAHHS.

MaMenenust colleHOCTH BOA0EMOB (OTHOCHTENLHO HOPMAaJIbHOIH )
B CTOPOHY MOHMKEHHS HJIH NOBLIIIEHHA OOLIYHO NPUBOLAT K YMEHb-
WIEHHIO KaK pa3Hoo0pasusi BHAOBOIO COCTaBa OPraHH3MOB, NPOSAB-
JAAOLIIEMYCsl HHOrZA B MOJHOM HCUE3HOBEHHH [amKe IEeJbIX KJACCOB
H THTOB, TdK W HX pasMepa M TOSBJEHHIO KapJHKOBBHIX (opM.
Onpecnenne, KpoMe TOro, 4acTo BHI3HIBAET YIIPOIICHHE HapyxKHOH
CKY/IbOTYPLl PAKOBHH, YTOHEHHe HX, PeLYHHPOBAHHE 3aMOYHOrO
annapara. IlonnkeHHe coseHOCTH MOMKET He TOJbKO HPHBOIHTH
K MeHbllleHl MacCHBHOCTH H3BECTKOBOrO CKeJleTa OpPraHH3MOB, HO
H HHOTZA K 3aMeHe ero CKeJeTOM XHTHHOBBIM, YTO OTMEUAaeTcs, Ha-
npumep, y ¢opamunudep, Mmanok, ry6ok. OaHako 3tor npoiecce
MOXeT 00yc/l0BIHBATBCS H He OOIMM HOHHIKEHHEM COJICHOCTH,
a4 JHIIb HEeJOCTATKOM B BOJAE VIVIEKHCJOrO KaJbIHA HJIH B CBA3H
C MOBBIIIEHHEM DpAaCTBOPHMOCTH ero (BcaencTBHe moHHxeHHs pH,
VBEJIHYEHHA PacTBOPHMOCTH YrJiekucaoro rasa). Hanpumep, ¢ no-
BLIIIEHHEM DACTBOPHMOCTH KapboHarta KaJbLHA, a He C NOHHMKe-
HHEM COJNIEHOCTH CB3aHO PAacnpocTpaHeHHe HA GOJABIIMX riyOHHAX
y dopaMuHHdeEp He H3BECTKOBBIX, a ATTJIOTHHHPOBAHHBEIX PaKOBHH.

OcraTku JpeBHHX OPraHU3MOB HHOTJA MO3BOJAIOT AeNaTh 3a-
K/IIOYEHHA H O ra3’oBOM peXHMe NPHIOHHBIX BOJA. HeHnopmamabHbiii
rasoBblH PEKHM, TaK e KaK M NPHCYTCTBHe BPEeIHBIX IJIS opra-
HH3MOB DaCTBOPEHHBIX BEILeCTB B BOje M H3MeHeHHe ee COJIeHOCTH,
MOXKeT BBHI3BATb TOSIBJEHHE KapJAHKOBHIX (ayH W fgaxe NOJHOE
HCUYe3HOBeHHe opraHuaMoB. Tak, o cepoBOJOPOAHOM 3apakKeHHH BOJ
CBHJETE/JILCTBYIOT pAacIpocTpaHeHHe B OTJOMXKEHHAX OCTATKOB CKe-
JICTOB TJIAHKTOHHOH ()ayHbl NMPH OTCYTCTBHH JOHHOH H IOBLILIEH-
HOM CoZlepX<aHHH opraHuYeckoro BemectBa. Kpome Ttoro, npu noss-
JIEHHH Ha JIHe BOJOEMOB Pe3KO BOCCTAHOBHTENbHOH Cpeisl B ocaj-
KaxX CTAHOBHTCH HEBO3MOXKHON JKH3HE/eATebHOCTh H PA3HOOOPa3HBIX
HIOSIIHBIX OPraHH3MOB, OOBIYHO B 3HAYHTEJLHON Mepe HJIH MOJ-
HOCTBIO YHUYTOXKAIOIHX YacTO NMepPBOHAYAJNbHO BO3HHKAIOUIYIO TOH-
Kylo CJIOHCTOCTL WJH JpPYTHe TEKCTYpHHle ocobennocTH. [loaTomy
COXpaHeHne B IOPOAAX TOHKOH CJIOHCTOCTH HepPelKO CBSA3aHO C Cy-
IECTBOBAHHEM HEHOPMAJBHOIO ra3oBOrO PeXXHMa Ha JHe JPeBHHX
HacceiiHoB.

O KHCIOTHO-WIEJOYHOM DEKHME, CYLLECTBOBABIIEM BO BpeMs
06pa3oBaHusi OCafOYHBIX MOPOJA, MOMKHO B KaKOWH-TO Mepe CYIHThL
0 pacmpoCTPAHEHHOCTH PA3JIHYHLIX AYTHTeHHBIX TIJIHHHCTHIX MHHE-
paiios [155]. Tak, o6pa3oBaHHe KAONMHHTA XaPaKTEPHO AJS KHCBIX
06CTAaHOBOK, a MOHTMODH/IJIOHHTA, TNAJbIFOPCKHTA M CEMMOJHTA —
AnsA menounbiX. uapoemons (MaanT) o6pasyloTcs npenMyliect-
BeHHO B ycaoBusix wenounslx (pH<9,5), nefitpasbunix n ciaabo-
KHCJABbIX, HO BCerja ¢ J0CTaTOYHO GOJbLUIHM COAEPKAHHEM IIeJI0Yelt
H B TePBYI0 ouepeab HOHOB Kaausd. ONHaKo BCerjaa Haja0 NMOMHHTB,
YTO JHanasoH (H3HKO-XHMHYECKHX YCJOBHIH, B KOTOPHIX MOJMKET
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CYLIECTBOBATL TOT MJIM MHOH MHHEpaJ/, BCerja 3HauHTe/bHO IIHpe,
yeMm obGcTaHoBKH ero oOpasosanusi. [lo3ToMy MOXKHO HCHOJNL30BATh
TaHHble JUIIb 110 PACHPOCTPAaleHHI0 ayTHIE€HHBIX MHHEPaJOoB.

Huorjaa MOKHO IPHBJEKATh I BbISICHEHHS TE@HETHYECKHX BO-
npocoB H 0COOGEHHOCTH COXPAHHOCTH TEPPHTEHHBIX IVIHHHCTBIX MH-
HepaJioB 10 IJomaan. Hanpumep, nosmaraiot, 4T0 KaOJHHHT B MOD-
CKHX YCJOBHSIX He TOJbKO He obGpasyercs, HO H CYIIECTBYeT JHIIb
B ONpeJeJIeHHEIX IPAaHUIIAX, ITOCTENeHHO H3MeIbUasich H paspyllasch
npu nepenoce [155]. JIist HEKOTOPBIX 00beKTOB GBIIO yCTaHOBJIEHO
[77], uro apruaautsl MopckuHx dauuii oforameHsl MOHTMOPH/IIOHH-
TOM M KaJbLMTOM, IVIMHHCTLIE [MOPOJH JIaTyHHOTO TeHe3Hca COCTOAT
M3 THAPOC/IO] H KAOJHHHTA C NPHMeChI0 KapOoHaToB B BHIE CHIE-
PHTA, apPTHJTHTHL KOHTHHEHTAJbHLIX (03epHBIX H GOJOTHBIX) (pauui
HUMeIOT NMOBHIILIEHHOE COJEpIKaHHe KAOJMHUTA H, BUAMMO, He COAep-
JKaT MOHTMOPHJUIOHHTA. MoKHO moJjiaraTh, 4TO Takas IOCJIeNoBa-
TEAbHOCTh CMeHBl T[JIHHHCTBIX MHHEpaJoB XapakrTepHa, OAHAKoO,
JIMIIL JIS 0BCTAHOBOK OTYETJIHBO TYMHJAHOIO KIHMara, AJs apui-
HOI'O K€ MOHTMOPHJUIOHHT MOKeT oforamarb H KOHTHHeHTaJbHLIE,
W JaryHHble ocajikd. Boo6ule QanuanpHasi NpHHALJIEKHOCTD IUH-
HHCTHIX MHHEpAJIOB, ONpe/essieMas COBOKYMHOCTHIO Psifia (paKTopoR,
B PAasHLIX eOJOrHYeCKHX OGDbeKTaX MOKET 3aMeTHO pasIHuaThes.
Hanpuwmep, B psije cayuaes [60] oTmeuaercsi npeobiaganne rujpo-
€0/l M XJOPHTOB B MOPCKHX NIMHAX, a KAOJHHHTA H MOHTMOPHJ/LIO-
HHTA — B 03€pHO-00J0THBIX.

Jlas miesouHo# CpejABl XapaKkTepHbl BhIMaJeHHe KaJblHTa H

0coBeHHO 0Opa3oBaHHe AOJOMHTA. ITHPAT H MapKasuT OOLIYHO BO3-
HUKAIOT TAKXKe B IIEJIOYHOH cpeje, a CHAEPHT, HAaNpOTHB,— B KHC-
J0it. O KHCTOTHO-IIEJOYHBIX YCAOBHAX HHOMZA MOXKHO CYJHTL H IO
HAJIHMYHAI0 HEKOTOPbIX GoJlee PeIKHX ayTHIEHHLIX MHHepasos [76, 87,
150], a B psajge cayuaeB H NO CTENEHH COXPAHHOCTH HEKOTOPBIX
ayrureHnbix M o6aomounsix MuHepasos [47, 48, 91l Hampuwmep,
B MOpCKOfi BoJe amaTHT HEYyCTOHYHB H, Pa3pyllascChb, obpa3yer BTO-
pHuHHe ochaThl, B PE3KO KHCJIOMH cpejie HeyCTOHUNBH OHOTHUT, rpa-
nHarel. OueHb XapakTepHa pasjuyHasi HampaB/JIeHHOCTh H3MEHEHHS
IJTHHHCTHIX MHHePAJIOB NPH AHareHese B 3aBHCHMOCTH OT CHEUHpHKH
cpeasl [87]. B kuciaofi cpexe mpoHcxoAut o6pasoBaHHE KAOJHHHTA
W rajaayasuta, a B LIEJOYHOH — FHAPOCIHION, MOHTMOPHJUIOHHTA,
T. €. B YCJIOBHSIX AMAareHe3a HANMpPaBICHHOCTh OOGPa30BAHHA IVIHHH-
CTHLIX MHHEpAaJoB, TaK JKe KaK H NPH BHIBETPHBAHHH, B 3HAUHTENb
HOil Mepe ompele/sieTcsl KHCJAOTHO-IIEJOYHBIM PeRHMOM.
. BaxHbM WHAWKATOPOM MOBHIIeHHOf iiesourocTn (pH>7,2)
BOLOEMOB SIBJSETCH HAKOIJIEHHe B OCaJKaxX OKHCJIOB M I'H/[POOKHC-
JIOB MapraHua H jKeje3a, KoTopble BO3HHKAIOT JIMIUb MPH Xopoulef
aspaimy BojAbl (MpH H306uAHK B Hefl KHCI0PO/Aa) M BLICOKOM IIesot-
HOCTH ee M NPOSIBJSIOTCS B OaccefiHaXx pasHoOi COJEHOCTH — OT CO-
BepIIEHHO MPeCHOBOAHBIX 10 HOPMAIbHO-MOPCKUX [146].

Ouenb caokHa m[poGaeMa BBIACHEHHS OKHCIHTeIbHO-BOCCTA-
HOBHTEJAbLHBLIX YCJOBHA OCAJAKOHAKONJIEHHS [0 TNPHCYTCTBYIOUIHM
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B IIOPOAAX ayTHreHHBIM MHUHEpaJsiaM, B CBSI3H C TeM YT0 06LIYHO HEIb-
351 pelIHTh: 06Pa30BaJIHCh JIH OHH BO BPeMsi ocalKOHAKOMJIEHHS HJIH
no3xe — NpH JHareHese u Kararenese [45, 76, 87, 125, 142]. Ecanu
MHHEpPAJEl pacipefeseHs B NOPOJe PABHOMEPHO HJIH B BHIE NATEH,
THe3], NPOXKHIKOB, CEKYIIHX MIOCKOCTH CJOHCTOCTH, TO 0OLIYHO OHH
00pa3oBalnCh yXKe NOCJde CTaAHH CEeIHMEHTOreHe3a M He MOTyT
ObITh TOKA3aTeASIMH CPejibl OCaJKOHAKONJeHus. Ecan MHHepasbl
PAcCTONOKEHbl MO IJIOCKOCTAM CJIOHCTOCTH MJH €CJH BO3HUKIH 0
panHeJHareHeTHYECKHX TMOABOAHO-ONOI3HEBHIX JAe(opManuii, To ecTh
OCHOBAHHA MPEANoJIaraTtb, YT0 OHH 00pPa30BaJIHCh B IIPOIIECCE CEIH-
MeHTOrenesa. B 3tom cayuae o ra3oBom pexkuMe 0CaJKOHAKOMJIEHHS
CYJAAT 1O MNPUCYTCTBHIO TeX HJIH HHLIX COEJHHEHHH 3JeMeHTORB,
HMEIOUIHX TEepPEeMEHHYI0 BaJeHTHOCThL, M MNpPEKAe BCEero Kemeza M
mapranna. Ha okucanTenabHyo cpely -yKashBalOT OKHCHBIE HX CO-
e[AHHEeHHs; Ha YepejJoBalHe OKHCJIHTEJBHBIX H BOCCTAHOBHTEJNBHBIX
YCJIOBHI — HaJuuHe TJ1ayKoHHTa, (ocdaToB, MIAMO3HTA; HA YMe-
PEHHO BOCCTAHOBHTENbHYIO cpedy (oObuHO OGYCJOBJIEHHYIO OOH-
JIHEM YIJIEKHCJIOrO rasa) — pacmpocTpaHeHHe CHAEPHTA M POLOXPO-
3HTd; Ha PE3KO BOCCTAHOBHTENbHYIO (CEPOBOLODOAHOE 3apaxe-
HHe) — NPHCYTCTBHE CyJabGHLOB JKele3a, MapraHua, HHKA, CBHHIA.
Oxnako Hcmoib3oBaTh NepevyHCJACHHBlE 06PasOBaHMA AJS PEKOH-
CTPYKIHH  OKHC/JHTEJIbHO-BOCCTAHOBHTENIBHEIX  VCJAOBHE  wacTo
CIOKHO, TAK KaK B MOpPoje HX OObIUHO GLIBAET OMHOBPEMEHHO He-
ckoabko. HanGosee noapobHO BO3MOKHOCTH OMpejeJeHHs] OKHCJIH-
TEJbHO-BOCCTAHOBHTE/ILHBIX YCJAOBHI 0CAJKOHAKOIVICHHS 10 ayTH-
TeHHBIM MHHEpalaM jKeje3a pacCcMaTPHBAIOTCS B MOHOrpaduu
M. @. Cramyxka [142].

O conenoctn apeBunx GaccefiHOB B KaKofi-To Mepe MOMKHO Cy-
JIMTH IO HATHYHIO TeX HJH HHBIX XeMOTeHHbIX oOpasoBanuil. Hampu-
Mep, 3HAYHTEJIbHOE KOJHYECTBO HENEePEeoTIOKEHHOr0 I/ayKOHHTA,
ocobeHHO B accounanuu ¢ pochopuramMu win GochOPUTOB ¢ raay-
KOHHTOM, OGBIYHO JOCTATOYHO ONpEeeHHO YKA3hBaeT Ha MOPCKOe
IPOHCXOMK/ICHHE OCAJKOB, a IIHPOKOE PacnpocTpaHeHHe KaoJHHHTO-
BBIX IVIHH H NPHCYTCTBHE BHBHAHHTA — Ha NPECHOBOAHBIA XapakTep
BOJ0eMOB. [lo/moMHT, 0COGeHHO COBMECTHO C MArHE3HTOM HJIH Ce-
MHOJIHTOM, HABJSETCS NPH3HAKOM CYIIeCTBOBaHHs OaccefiHOB ¢ He-
CKOJIbKO MOBEIIIEHHOH COJIEHOCTBIO, ZOJOMHT C IeJeCTHHOM, GapH-
TOM, (JII0OPHTOM — NOBHIILIEHHOR CONEHOCTH BOJ, a THICHI, AHTHJ-
PUTHL H Tem OoJiee TaJAT H KaJHHHO-MarHe3HaslbHEE COJIH —
3HAUHTEJBHOH M OYeHb BEICOKOH coseHoctd Boj [87, 125]. Muorxaa
cuutaior [87, 142], yto cyapduasl Kemesa He 06pasylOTCs B MPECHBIX
BOJI0EMAX, IOCKOJbKY B HHX He COJEPIKHTCS CyJb(aT-HOHa H II0-
TOMY He MOZKET IIPOHCXOJIHUTb cyabdaTpelyKuus # 06pa3oBHIBATHCS
CBOOO/IHBIH CepOBOLOPO.

Hacro a1 ompemenenHst (U3HKO-XHMHUECKHX CBOHCTB BOJHOM
CpeAnl APEBHHX BOJOEMOB HCMOJBL3YIOT PAa3JIHUHBIE TeOXHMHUECKHE
0COGEHHOCTH 1OPOA, 0630pP METONOB BHISIBAEHHS H HHTEPHpETalHH
KOTOPEIX cojiepxkarcs Bo MHOrux paborax [37, 45, 85, 87—89, 112,
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142, 155, 175, 178]. Oanako HHOrja HesCHO, HACKOJLKO HaJeXKHbl
BLIBOALI O (PM3HKO-XMMHYECKHX NapaMeTpax BOJAbI JAPEBHHX BOJAOE-
MOB, CJleJlajHble Ha OCHOBE HCIOJb30BaHHS NpeJJiaraeMbX IeoXH-
MHUYeCKHX Mmokasarteneil. K Tomy e MHOrHe H3 METOJAOB BISIBJIEHHSI
3THX TOKa3aTenell AOCTATOYHO CHElH(pHYHEl, a MOAYAC H CJAOMKHEL
Bce 3710 He mo3BoJsieT 10KAa PeKOMEHJ0BATb F€OXHMHYECKHE MEeTO/bl
JIS MAaCCOBOrO HCIOJb30BAHHA NPH MaleoreorpadHyecKHX pPeKoH-
CTPYKIHAX XapakTepa BOJ JPeBHHX BOJOEMOB. :

Takum oOpasom, npH ompeiesNeHHH (QH3HKO-reorpagpHYeckoro
THNA APEBHHX BOJ0EMOB, HCKJIOYasl CHJIbHOMHHepanH3oBaHHbe Gac-
CcelHbl, OCHOBHBIM, HaHOo/jee JIOCTOBEPHHIM KDHTEPHEM SBJSIOTCH
opraHHyeckne octaTtkH. MX ocobeHHOCTH MO3BOJSIOT, KpPOME TOrO,
CYAHTE H 06 H3MEHUYHBOCTH XapakTepa BOJOEMOB MO IJIOLLAJH,
0 HaJHYMH CBS3H MEXK/y OT/eJbHEIMH OaccefiHaMH, O BpeMeHH BO3-
HHKHOBEHHSI H CTENeHH H30JsLIHH BOJOEMOB HJ/IH YYaCTKOB CYIIH.
Hasi naneoreorpadHYecKHX PEeKOHCTPYKUME OYEHb BaXKHBI JaHHBIE
06 M3MeHeHHH BO BPEMeHH apeasioB pacnpoCTpaHeHHs HEKOTOPBIX
BHJOB OPraHH3MOB HJ/IH [eJIbIX KOMIJIeKCOB HX. Tak, 3HAeMHYHbIE
(hOpMbI CBHAETENLCTBYIOT O KaKOH-TO crelH(uKe BOJOEMOB B MeCTax
UX 06HTaHus, pacnpoCTpaHeHHe KOCMOMOJHTHYECKHX (popM @O mJio-
magd ABJfeTcs II0Ka3aTesJeM CBS3H Mexay OacceHaMH, Ha OCHO-
BaHHH e CX0JCTBa (payH pa3oblleHHLIX PeK MOXKHO CYyIHTb O HX
coe/lMHeHHH B npouwiom [73].

Boobuie mio6bie M3MeHeHHS CHCTeMaTHUYeCKOro cocTaBa OpraHH-
YeCcKHX OCTATKOB [0 paspe3y H IO IJoWaaH, OOycJOBJAeHHbIe
NepBHYHBLIMH OCOOEHHOCTAMH PacnpocTpaHeHHs OPraHU3MOB, MOTYF
ObITb HCIOJb30BAHBI IIPH NaJjeoreorpauueckuy DPEKOHCTPYKIHAX,
[OCKOJIBKY B KOHEUHOM HTOre BCe OHH 3aBHCEJH OT KaKHX-TO H3Me-
Henuii ¢u3nko-reorpaduueckux ycaobuii. C/10KHOCTH OOBIYHO 3a-
KJI0YaeTcs JHIIb B TOM, YTO OAHH H Te XK€ H3MEHEHHS MOIJH BHI-
3LIBATLCA Pa3JHYHBIMH TpHUHHaMH. [103TOMY AJisi BEISICHEHHS KOH-
KPETHON MPHYHHB HeoOXOAHMO MCIIOJb30BATh BCE JOCTYNHBIE Ma-
JaeoreorpadHYeckne MeTONBl H IIPHEMBL.

B mocnenuHe rojbl AJs BhIABJIEHHA NaJeOTHAPOXHMHYECKHX YC-
JOBHil JPEBHHX BOJOEMOB HACTOHUHBO MNbITAIOTCH HCIOJAb30BAThH
JaHAEle 00 H3OTONHOM COCTaBe HEKOTOPHIX 3JeMeHTOB. XoTs 3TH
MEeTOALl OYeHb CJOXKHBI, TPYAOEMKH H TPeGYIOT AOPOrocTosillied am-
naparypsl, OHH, HECOMHEHHO, ABJSIOTCS NePCHEKTHBHBIMH, H MOXKHO
HajesThcs, YTO B HemasdekoMm OyayuieM OyAyT HCIOJB30BAThCA IPH
nasneoreorpaduuecKuX PEKOHCTPYKUHAX 3HayHTeabHO wwmpe. [lo-
3TOMY YIOMSIHEM O HEKOTODHIX H3 HHX.

Ecth ocHOBaHH#A MOJaraTh, YTO H3OTONHBIH COCTAB CEPHI, COAEp-
Jalleficss B paKOBHHAX KaK COBPeMEHHBIX, TAK H HCKONMAaeMBLIX MOJI-
JIIOCKOB, TpPaKTHUYECKH HIEHTHUYEH TAKOBOMY BOAHOPAacCTBOPHMOIO
cyabdara Bojoema, B KOTOPOM 3TH OPraHH3Mbl OOHTAlOT HJH 0obu-
tamu. B To e BpeMs H3OTONHLIH COCTaB CyabGaTHOH cepH, pac-
TBOPEHHOH B BOJE, B ONpeJeJeHHOH Mepe OTpPaxKaeT THAPOXHMH-
yeckue OCOGEHHOCTH COOTBETCTBYIOIIHX BofoeMoB. Ecin 310 Tak,
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TO H30TONHBIA COCTAB Cephbl PAKOBHH HCKOMAEMbIX MOJNIIOCKOB MO-
XeT OBITh HCNOJAB30BAH A TaJIEOrHAPOXHMHYECKHX DPEKOHCTPYK-
IHA JpeBHHX GacceiiHOB. HeficTBHTeNbHO, TIPOBeLEeHHbIE ucesen0-
Bauus [90] pakoBHH HCKOMAaeMBIX MOJIIOCKOB H3 oraoxenuit Kac-
MHACKOrO MOpPSl NMOKAa3aJH, YTO 3TOT MeTOL MOKHO HCIOMb30BATD
AJS BLIACHEHHS KoaeGaHHs CONEHOCHOCTH BOJ B IPEBHHX BOJOE~
Max, Xors B mpouecce paGoThl H GblI BHISIBIEH psL (axTopos,
OrpaHHYHBAIOLIHX ero MpHMeHeHHe.,

Hast pekoneTpykuun najeoreorpauyeckux H (halHaIbHBIX ye-
JOBHH 0CaJKOHAKOMJIEHHS WHOrIa HCMIOMb3YIOT JaHHbIE MO H3Me-
HEHHIO COJIEP2KAaHHsI H30TONMA YIJIEPOAa C OTHOCHTEAbHOL 4TOMHOIt
Maccoli 13 B kapGOHATHRIX mopoAax. Taxk, usoronuslit coctas yrie-
poja Geli usyuen [206] B kapGonaTHbIx NopoAax ot HUKHero Oaiioca
A0 BEPXHEr0 KesJOBesl, B3ATHIX H3 KePHA CKBaXKHH, npo6ypeHHbIX
Ha cesepe I'JIP. ITosyuennbie maHHEle NMO3BOMHIH NPHHTH K 3aK/I0-
UEHHIO, YTO NpPH HAKONJEHHH KapGOHATHBHIX 0CALKOB MOpCKHE H
KOHTHHEHTAJIbHLIE YCJIOBHS uepefoBanuch. IIpH stoMm 0Ka3aJ10Ch,
4T0 I MODCKHX H3BECTHAKOB Xapaktepna 8%C or +5,0 mo
—2,0%0, a A15 NPECHOBOAHBIX OT —2,0 10 —13%k. BrisiBsieno, uro
B MOpPCKHX Yyc/I0BHAX 06pa3oBajoch KapOOHATHLIX  OCaAKOB
Gaiioca — okoso 40, 6ata — 45 u KeqnoBes — 919%,.

Huoraa mns cyxmenus o maneoconeHocHocTH JIPEBHHX BOJOe-
MOB IPHB/ICKAIOT JaHHbIE TIO H30TOMHOMY COCTaBy KHMCJOpOAA B pa-
KOBHHAX HCKOMAEMBIX MOJMI0CKOB. OGHYHO H3OTONHBI COCTAB KHe-
JI0polla B PAaKOBHHAX MJH B KapGOHATHHIX NI0POAAaxX H3YUAalOT AN
BLISIBIICHHSI TeMIIepaTypsl BOJbL B JPeBHHX GacceliHax (cM. ra. 4).
Onnako, Kak mokasann mcclenoBanus MOCJeHAX JIET, B Psfe Cay-
Y4€B C NOMOUILI0 H3OTONHOTO AaHaJu3a KHCJIOpOJa MOXKeT G6HITh
BhlAcHeH oOwui xapakrep Box. TeopeTHueckass oCHOBaA 3TOro Me-
TOAA 3aKJIOYAETCs B CJIeAyIONeM.

Hsoronumiii cocras KHCJIOpOJZia MOPCKOH BOJBI, T. €. TAK HAa3bi-
BaeMbIi BOAHBIH (OH, H COMEHOCTH CaMofi BOJABI HAXOMSTCH I0S
BO3/ICHCTBHEM ONHHX H TeX e (akTopoB, riaBHEIMH H3 KOTOPBIX
ABJSIOTCS NIPOLECCH HCIapeHHs M KOHAeHCAuuH. B cBsan c 3THM
6'%0 u coxenocrs MOPCKHX BOJ H3MEHSIOTCS MOYTH NapaieabHo.
B pesyabrare ucnapenus BO3pacTalr H coseHoctb, H §!80, o6Gora-
ILEHHEe e MOPCKHX BOX aTMOCHEPHBIMH OCANKAMH HJIH PEUHBIMH
BOJaMH, Hao60pPOT, NPHBOAHT K NOHHMKEHHI0 Kak COJIEHOCTH, TaK
U 3HaueHHii §'%0, TOCKO/IBKY 'y aTMOC(EPHEIX OCAAKOB H Y PeuHbIX
BoA 680 o6bluHO H3Mensercst or —5 Ao —17%. Eme Gosee cy-
IecTBeHHO BO3AEHCTBHe NPHTOKA TaJBIX BOJM, TaK KaK Yy HHX 3Ha-
yeHHus §%0 camble HH3KHe n MOryT JocTHraTh —40-——500%.

Hccenenosanus [49] usoronuoro COCTaBa KHCJIOPOJa B PAKOBHHAX
PaHHETPHACOBEIX MOJIIIOCKOB apPKTHYECKOl Cubupu nokasanu, uro
SHAYEHHA H30TOMHOrO Kod(MHUHEHTA AJA HHX 3aMeTHO HHIKe, yeM
A7 MOJITIOCKOB, OOHTaBIIHX B MOpCKofi Boge HOPDMAaJbHOH coJie-
HOCTH. TO MO3BOJHIIO C/le/1aTh 3aKMIOUCHHE 06 ONPECHEHHOCTH BOJ
Gopeanbuoro Gaccefina B Hauage Me3030s.
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B 10 e Bpems JaHHbie KaK IPOBEICHHLIX HCC/EJAOBAHHH, TaK
M moJyueliHble paHee MOKa3aJ/{, 4TO IPH BHISICHEHHH Xapakrepa
BO3elicTBAS BoAHOro (oHa B AaJeKoM NPOUIOM Ha GOpMHPOBaHHE
COOTHOLLEHHST H30TONOB KHCJIOpoJa B HCKOMaeMoM KapOoHaTHOM
BellleCTBe YacTO BO3HHKAIOT TPyAHocTH. M ueM pApeBHee H3yuaeMmble
OT/IOKEHHS, TeM oHH Hempeogoaumee. Bomee Toro, okasaaochb, HTO
H30TOMHBIA COCTAB KHCJIOpPOAA BOJB COBpeMeHHbIX GacceiiHOB 4pes-
BLIUAHHO H3MEHUHB, IIOITOMY ero BJHAHHE Ha H30TONHOE COOTHO-
meHEe KapOOHATHOTO MaTepHana, cjaralomero ckeneribie o6pa-
30BAHHS COBpPEMEHHLIX OpPTaHH3MOB, KpaiiHe caoxuo. Takas xe
KapTHHA Jo/MxHA Oblaa OTMeuaThes M B mpouuioM. Ecrectsento,
YTO 5TO BBI3LIBAET He0OX0AUMOCTh NPOBEAEHHSI MACCOBHIX aHalH30B
A5 TOro, 4ToOBl CYAMTb JOCTAaTOYHO HAJEXKHO O Xapakrepe coJje-
HOCTH BOJIBL B BOJ0O€MaxX /a/leKoro MpPOLULIOTO.

ONPEAEJEHHE NMOABU)XHOCTH BOJ

B ofuem cayuae (paxkUHOHHBLIE COCTAB 0CAJOYHOrO MaTepHana
B H3BECTHOH Mepe O06GYC/OBJHBAeTCSl MOABHKHOCTBIO BoA. Yem
MeHbIle MOJABHKHOCTh BOJ Ha TOM HJIH HHOM ydYacTKe BOJOEMA,
Tem 0OoJee TOHKO3EPHHCTEII MaTepHaJ/ HaKalJHBaeTcs Ha ero [JHe.
EcrecTBeHHO, YTO B YCJOBHSIX BbICOKOH IOABHMKHOCTH BOA MOXKET
dopmuposathesl JHLL Gonee rpyOwblii mMartepHas, B TO BpeMs Kak
GoJiee TOHKHI, a moToMy GoJiee MOABHXKHBIH HEyCTOHYHB B OcCajake
M, jlayke TONaB Ha €ro MOBEepXHOCTb, B KOHIE KOHIOB BBLIHOCHTCS
JIBAJKEHHSAMH BOJIBl 3a TpeIeNbl 30HBl MOBLILIEHHOH MOJBHIKHOCTH.
OaHoBpeMeHHO B 0GCTaHOBKAX TNOABHIKHBIX MPHIOHHBIX BOJ TpO-
HCXOJMT PAacCOPTHPOBKA TePPHIeHHOro MarepHanta MO pasMepam
006JIOMKOB M 3€peH, 4TO NPHBOAUT K HAKOIJIEHWIO Jyulie OTCOPTH-
POBAHHEIX OCAJKOB, ueM B OOCTAHOBKaX MeHbIIeH MOABHAKHOCTH
pog. Opnako TOJABHIKHOCTh BOJL BO BpeMeHH YacTO HCHbITEIBACT
3HAuHTeJbHEle M3MEHEHHS, KOTOphHle MOryT BEI3LIBAThLCA PasHO0G-
pasHbLIMH MPHUHHAME: HaJHYAEM IITOPMOB H LUTHJEH, H3MEHEHHEM
HANDABJIEHHS WIH CHJBI TeueHuil, rayOnH, peabeda ana wmn Gepe-
roBoil JUHEHH BojgoeMa H T. I. [loaToOMy Hepeako BO3HHKaeT B pas-
pese W IJIAHE JOCTATOYHO MPHXOTJIHBOE pacupejiesieHHe TEppHreH-
HLIX OTJIOZKEHHIl, 9TO He BCErja Jerko oObSCHHTh HCXOAS N3 NPHH-
UHNa 3aBHCHMOCTH 3€PHHCTOCTH OTJOMEHHH OT NOABHKHOCTH
BOJHOM CPeBl M CBSI3H MOJBHIKHOCTH HPHIOHHBIX BOJL C. IJIyGHHOIM
[34, 45, 114, 125, 143l

Ilo muenmio B. IT. JKmxkuenko [45], ecnn uMeercs mopoja, B KO-
TOpOil OTCYTCTBYeT mecyanbifi MaTepuas, MOryIiuii GopMHPOBaTHCH
TONLKO B YCJHOBHAX MOABHKHON BOZHOH CpeJbl, OTMEYaercs HeHa-
pyilleHHoe POPH3OHTAJbHOE 3aJeranue CJAOHKOB, MPHCYTCTBYET ZLOH-
nast (payHa, 3axopoHeHHash B IPHXH3HEHHOM IIOJNOXKEHHH, TO
MOKHO ToJarath o0Gpa3oBaHHe COOTBETCTBYIOIIHX OCaAKOB HHIKe
301, OXBATHIBAEMOH PpAas/AHUHOro poja JBmKeHuaMu Bojbl. Emre
Goslee JOCTOBEPHLIMH MOKA3aTeIsIMH OTCYTCTBHA JBHIKEHHI BOJBI
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FABJIAIOTCA NPU3HAKH CYNIECTBOBAHHS 3aCTOHHBIX BOJ, XapaKTepu30-
BABIIUXCA HAPYLUCHHLIM Ia3oBbIM PEXHMOM (CM. Haualo r/aBH).
Kpome ToOro, o cyuiecrBoBaHHH MaJOMOABHIKHBIX OPHIOHHBIX BOJ
CBHJIETE/JIbCTBYIOT HEOTCOPTHPOBAHHEIE, OCOGEHHO CMeENIAHHBIE, CO-
CTOAILHE H3 OTHOCHTEJbHO KPYMHOIO M TOHKO3€PHHCTOTO TeppHreH-
HOro mMartepHaja MOPOJLI, €ClIH OHH 06pasoBaJHCh M3 OCAAKOB
BOJIHOTO T'eHe3HCa.

Ha nepuommueckoe yBesnuenme moABHIKHOCTH BOJX BHIIIe Xapak-
TEPHOH I YC/IOBHil, B KOTOPHIX NMPOHCXOLHJIO HAKOIJICHHE ompe-
JIE/IEHHBIX OCA/KOB, YKa3LIBAIOT PasHOOGpasible CcJeibl B3MYYHBA-
HHS OCALKOB, NPHBOASALUIHE K HAPYIIEHHIO HX CJOHCTOCTH. BOJHOBEE
(cHMMeTpHYHBIE, € 320CTPEHHBIMH HJIH OKPYTJIEHHBIMH BepIIHHAMH
BAJIHKOB) 3HaKH PAGH B NOPOAAX YKA3HLIBAIOT, UTO BOJHOBHIE JIBH-
JKEHHs JOCTHIVIH NeCYaHoro HJIH aJIeBPHTOBOrO IHA OaccefiHOB.
Huorna jnaxe npeanpHHEMAIOTCS MOMBITKH ONpeJIeJIHTh XapaKTep
APEeBHHX BOJHEHHA M TAyOHHY HAKOIJIEHHS OCAAKOB HAa OCHOBE
H3y4eHus ocoGeHHoCTell HCKomaeMo BoaHOBO# psabn [105, 114, 204].
Onnaxo cnabasi paspaGoTaHHOCTb 3TOTO BOIIPOCa H OTCYTCTBHE JI0-
CTAaTOUHOTO KOJIHYECTBAa NPHMEPOB, CBHAETENbCTBYIOLIHX O IPHMe-
HEUMOCTH TIpelJlaraeMbiX METOJOB, ellle He MO3BOJISIIOT PEeKOMEHI0-
BaTe HX AJIs1 INHPOKOrO HCIOJb30Banus. Kpome Toro, HeoGxoamMmo
YUHTBIBATD, UTO HHOIZA CHMMETPHUHASA psibb BOJHEHHH MOMKET BO3-
HHKaTh M Ha OYeHb GOBUINX ry1yGHHAX BCJAEACTBHe KOJeGaHHsS BOX-
HBIX MacC Ipu MOpPeTpSCeHHSIX, a He B Pe3y/bTaTe BOJHOBOTO JBH-
#eHusi BoAbl [34]. Ouenb ueTko pearHpyloT Ha CTemeHb MOLBHIK-
HOCTH BOJABI pas/IHYHBIE OPraHH3MEl, HaceasolulHe BoxoeMbl. Ilo-
STOMy HacTO 1O OCOGEHHOCTSIM OCTATKOB JPEBHHX OPraHH3MOB
MOXKHO CYHTb O MOABHKHOCTH MPHIOHHLIX BO.

ONPEAENEHHE HANPABJIEHUH JBU)KEHHS OCA1IKOB
H TEYEHHH

O nepememeHHH 0CAJKOB 1O AHY BOZOEMOB H O HaNpPaBJIeHHH
JIOHHBIX TeUeHHH MOMKHO CyIHTh M0 mnpeobiajgaiouemMy HAKJIOHY
KOCHIX CJIOHKOB B aJIeBPHTO-NIECUAHBIX OT/IOMKEHHAX (CM. I.1. 1), Ilpu
ITOM 1o nocaefHuM nauHniM [194, 202] naubonee HANEKHBIM H TOY-
HBIM HHIHKATOPOM MaJeoTeueHHl ABJAACTCS MyJabJoobpasunas Kocas
CJIOHYATOCTD, NI KOTOPOH HHOTAA B KamKAOM IIYHKTe JOCTATOUYHO
TpPOBECTH JIHIIL HECKOJMBKO 3aMepOB, 4TOGH C/eJaThb MNPaBHJAbHLIE
PCKOHCTPYKLHN HanpasieHHs TeueHHs. Boablloe 3nauenwe Moryr
HMETb H MAacCcOBbIe 3aMephl OPHEHTHPOBKH Y/UIHHEHHBIX Opranmde-
CKHX OCTATKOB, KOTOPEIE B OOLIEM PacnoaaraioTcs napaaiebHo Ha-
TPaBJICHHIO TEUEHH, H KPYTHIX CKIOHOB 3HAKOB Psi6H, HaKIOHEHHBIX
B Ty K¢ CTOPOHY, B KOTOPYIO HDOHCXOJHJIO H JBHIKEHHE BOJIBHL
O Hanmpap/ieHHH JBUIKCHHS BOMNBIX MOTOKOB, a B HEKOTOPLIX CJIy-
HaAX H 0 HX Xapakrepe, HHOIJla MOXKHO CYJIHTh IO JAHHBIM Macco-
BbIX 3aMepoB OPHEHTHPOBKHM IUIOCKOCTeff HauGoJblIeli yIolieH-
HOCTH raJjiek B KOHIJIOMepaTax. 3
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HanpaBaenue TeyeHHii MOXKHO PEKOHCTPYHPOBATh MO AaHHBIM
H3MeHeHHs MHHepaJbHOro cocraBa O0GJOMOYHBIX MHHEpaloB N0
NJIOLIAAH, €CJH H3BeCTHO MECTO HX NOCTyIJeHHs ¢ cywn. B sToM
clyuae «Tpacca» pasHoca COOTBETCTBYIOUIMX MuHepasnos Oyjer
COBNALaTh C HampaB/eHHeM TeueHHs, YTO OCOOEHHO OTYETJIHBO Bhi-
SIBJASETCA TMPH YCTOHYABOM CylleCTBOBAHHH BJ0JbOEPeroBoro reue-
uus [4, b, 45].

Jlaunble 06 U3MEHEHHH XapakTepa OLHOBO3PACTHBIX OTJIOXKEHHH
00 MJAOIAA¥ TaKiKe HHOrjAa IO3BOJSIOT CYAHTh O HanpaBJIeHHH
apesnux Teuenuil [45]. Hanpumep, moJiocoBoe pacnpejieserne mopoi
pasHOro THNA, B Y4CTHOCTH HaJWyHe MECYaHbIX NOJOC, OTAENeHHBIX
OT JApeBHel CYIIH 30HOH IVIMHHCTBIX OCaJKOB, MOXKET 6BITh 0OBSAC-
HEHO CYIECTBOBAHHEM B/0JIbOEperoBbix TedeHui (puc. 28).

OpHakKo JesnaTh BLIBOALI O CYIIECTBOBAHHH TeUEHHIl Ha OCHOBe
JaHHBIX 00 H3MEHeHHH MHHEepPaJbHOTO HJH NMEeTPorpaduueckoro co-
cTaBa MOPOJ MO TJIOLIAAH BCErja HyKHO ¢ GOJIBIIOH OCTOPOXKHOCTHIO
1 06513aTeJbHO NMPOBEPATh HX NMPABH/IbHOCTH APYTHMH BO3MOKHBIMH
crocob6aMi, ocoboe BHHMaHHe yjeqsiss NPH 3TOM BbISIBJEHHIO HeTd-
Jeil reHe3nca OTJOKEHHH M OlLEHKe CyllecTBoBaBlled o0iied maseo-
reorpaduueckodi 06CTaHOBKH.

BoJsbloe 3HaYeHHEe MMEET BHISICHEHHE HANPAaBJEHHS IBHXKCHHS
OCaJOoYHOTO MaTepHaja, NepeHeCeHHOro M OTJI0XKEHHOIO MYTbeBbIMH
morokaMy. O HanpaBJeHHH JBHMEHHS TAKHX NOTOKOB MOXKHO CY-
JAMTH 110 OPHEHTHPOBKe pa3HOOGPasHEIX HEPOBHOCTEH (OTMedalo-
IHXCS Ha TPaHHIE OTAEJbHBIX PHTMOB), OCb KOTOPHIX OOLIYHO BbI-
TAHYTa TapajjieJbHO ABHMKEHHIO NMOTOKa, M 1o mpeoliajanoumeMmy
HAKJOHY KOCHIX CJOHKOB, HHOTJa BCTPEUAIOUIHXCH B OTIOMKEHHSX

“»

i

AzoBcwoe  mope  ——

Kpacradap,

Puc. 28. Tlonoca mecyaHblx OTJIOXKEHHH, MPOTArHBAIOMIANCA B CEBEPO-3aNaJHOM Hd-
[IPABJEHHH W OTAEJEHHAs OT CYIIH SOHOH PACMPOCTPAHEHHs TJIHHHCTHIX OTJIOXNE-
nui. MafikonckHe OTJMOMeHHs 3anmamHoro Kaskasa u Ilpeixaskases (no B. IL

JKnxuenxo [1974 r.]).
1 — cyma; 2— rAHHHCTHIE KOHIJIOMEPATEI; 3 — meckH; 4 — uepeayiollHecAd HECKH H TJHHBL

5 — rJIMHE C PEAKHMH NPOCIOAMH NecKoB; 6§ — THHBI; 7 — HampapJeHHe CHOCA TEPPHreHHoro
MartepHana.

94



MYThEBHIX NOTOKOB. B HEKOTOPBIX ciyyasix TpaccHpoBath Hanpas-
JIENH3 MOTOKOB MOXKHO Ha OCHOBE NPHCYTCTBHS B NOPOAAX KAKHX-TO
cnenudnueckHX 06I0OMKOB NOPOJA HJH MHHEPAJIOB, KOPEHHBIE BHI-
XOABl HCTOYHHKOB KOTOPBIX H3BECTHHI,

Xors, kak OBUIO YKasaHo BhINE, O HalpaBJIeHHH [BHIKEHHSA
OC41IKOB H MOXHO Cy[AMTb Ha OCHOBAHHH JOBOJILHO Pa3HOOGPAa3HBIX
AAHHLLX, BCe K€ OCHOBHBIM METOJOM /10 HACTOSIIEro BPeMEHH OCTa-
€TCA HCMOMIL30BaHHE NMpeoliia aoluX HANPABJICHHN NadeHHs KOCKIX
CJIOHKOB B KOCOCJORYATEHIX OGJOMOYHBIX or1oxKeHHAX. [Tostomy
HMEHHO STOT MeTOJ COCTABJISIET OCHOBY AHHAMHYECKOH naJjeoreorpa-
Hun — Hanpasienus naneoreorpaduu, peKOHCTPYHPYIOIIEro Xapak-
TE€p H 3aKOHOMEDPHOCTH OLIMLIX JIBUXKEHHi BOIHON H BO3/IYLIHOW
CPeJIbl.

B nacrosimee Bpems yxe BmOMHE OYEBHANO, KAK BENHKO 3Ha-
HEHNE HCMOML3OBAHHA JIaHHBIX JTHHAMHUECKON maJgeoreorpadun Ans
Pellienns He TOJNbKO COGCTBEHHO masieoreorpadHuecKux, Ho Hepeako
M TPAKTHYECKHX 3ajay, ocobeHHO HedTAHOH reomorun [12, 70, 88,
106, 120, 125, 128, 161, 170, 214, 217 u Ap.]. Bmecre ¢ tem He-
COMHEHHO, 4TO cepbl NPHMEHeHHS NaJe0JHHAMAYECKHUX PEKOHCT-
PYKIHi B naneoreorpadHyeckux Lessx AaNeKo He HCYEpIaHbl, 0CO-
GEHHO ec/H ONepHPOBATL MAaCCOBBHIMH KOJHUECTBEHHBIMK JaHHBIMH,
BazKHOCTb KOTOPHIX AJIs maJjeoreorpaduu yxe AaBHO BIOJHE SICHA.

B kauecTBe MWumIOCTpanEE BhICKa3zaHHOroO MOJIOKEeHHS 0CTaHo-
BHMC5l Ha BO3MOXKHOCTH HCIOJIb30BAHHA NaJ€ONHHAMHYECKHX aH-
HBIX ]ISl BRISICHEHHS 0Olleft 06CTaHOBKM reHe3Hca 0cafoqHhIX TOJILIL
Ha NPHMEpe HeKOTOPLIX MATepHa/oB, MOJYYEHHHIX MPH H3yYeHHH
MeJIOBOH KpacHouBetHo# dopmannn Depranckof BIajuHel. ITo
[PEACTABIACT HHTEPeC H B CBA3H C TEM, YTO YacTO Te HJIH HHEe
TEKCTYPHbIE OCOBEHHOCTH OTJIOMKEHHH, SBASIOUIHECH OCHOBOR ans
laneoHHaMHYeCKHX IOCTPOEHHH, caMu mo cefe He MOTYT OBHITh
OMHOSHATHO HHTEPNPETHPOBAHB! B FEHCTHYECKOM CMEICJe. Tak, s
BBUSICHEHHS  (alHanbHOR NPHHANNEKHOCTH OTJIOKEHHH Bochma
TPYAHO HCHOJb30BaTh OCOGEHHOCTH MOPQOJOrHH Kocofi ciofiua-
TOCTH NecYaHblX MOPOA H XapaKTep MPOCTPAHCTBEHHOR OPHEHTH-
POBKH VIJIOUIEHHBIX TajleK B KOHIVIOMepaTax.

B wmesoBbix orsoxkenHsix ®epraHckoffi BUALHHE IO obLenpH-
HATOH Metoanke (cM. ra. 1) onpexesen npeobnafanmuii HakJIoH
VOJOMEHHLIX rajJek KOHIVIOMEePAaToB NpuMepHO B 260 IMyHKTax
(¢ samepom B KaxaoM nyHkTe okoso 100 rajeK) H KOChIX CJOHKOB
B NECYaHBIX W TPAaBHAHHX NOpoJax Gosec uem B 480 NyHKTax.
Hexoropeie pesynbrater atmx onmpejeneHHit B o6o6uieHHoM BHie
nokasanbl Ha puc. 29 u 30. Ha cxemax puc. 29 u 30 HalnpasJeHHs
nepeMenienus rpy6oo6J0MOYHOrO W HEcYaHOro MaTepHaJia IoKa-
3aHbl pa3HBIMH 3HaukaMu. B ToM cayuae, korna B COOTBETCTBYIO-
HleM  CTPATHIPAa(HYECKOM HHTEPBAle TOro MJAH HHOro paspesa
B PA3HBLIX NYHKTaX ObLIH MOJIY4YeHbl OJHHAKOBHE NAHHBIE O Halpas-
JIEHHH NEpeMELleHHs MaTepHasa, IJHHA OTBeYalollelt 3THM Hanpas-
JIEHHAM CTPEeJKH yBeJHYHBANach B YHCIO pas, COOTBEeTCTBYOIIee
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Puc. 29. Cxema HanpaBjeHuii nepememeHus o6J0OMOUHOTO MartepHanza B Depranckoii BnaguHe B HeOKOMe—anTe.

] — MHHEMaJbHble PasMeph ofnacrefl cHoca; 2 — JHHHM PaBHBIX MOILHOCTEH OT/AOMKeHmi, M3 3 — MECTOHaXOMKAeHHSR paspesoB  WAH IlEHTpa
IPYNNE Paspesos, MOMHOCTH KOTOPHIX HCMOJAB3OBAMHCL OPH MOCTPOCHHH H3OMAXMT; 4 — panpasaeane nepememennst oGIOMOUHOro MaTepHala
o HAHHKM OPHEHTHPOBKH KOCHX CJIOHKOB; §— TO Ke, MO AAaHMBIM OPHEHTHPOBKH YIVIOMEHHLIX rajek B KOHIJIOMEpaTax (a— o puarpamMmam

neabTOBOrO H peuyHoro THHA, 6 —no aparpammaM GaccellHoBoro THna); 6 — OCHOBHBIE HaOpaBJeHHSA BETPOB IO AaHHEIM OPHEHTHPOBKH KOCHIX caoi-
KOB B 30/I0BBEIX NMecuanHKax,
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ypeay TakMX NyHKToB. UTOGH cilenarth cxeMbl Gosee HArvIsAHBIMH,
CTpPe/KH MpOBeleHbl He OT MeCTOHAXOMK/EHHsl TYHKTOB 3aMepoB
(kak OOBIYHO NPHHATO), a HaoGOPOT, ¢ PaACHOJIOKEHHEM OCTPHHA
crpesiok BOJM3H TOUKH, YKa3bBAIOUIEH HAa MECTOHAXOXK/EHHE COOT-
BeTCTBYIONIero paspesa. Takoll mpueM He TOJLKO Oosiee HarvIAjeH,
HO M TpaBHJbHEe OTPaaeT CYH[HOCTb mpolecca, ueM OGbIYHO HC-
noab3yeMerii. [1oCKOMBKY O HanpaBJCHHH MepeMelleHust o610M0U-
HOTO MAaTepuana Mbl CY[AHM IO TEKCTYPHBIM OCOOEHHOCTAM OcalKad,
BOIIeAIIero B TEOJOTHYECKHH paspes, TO, Cael0oBaTeNbHO, Mbl Pac-
noJjiaraeM AAHHBIMH JHIIL O TOM, C KaKOH CTOPOHBI Obli NpHHECEH
310T MaTepHaj. Koraa ke CTPeJKH NPOBOAAT M3 NyHKTa Habuaioje-
HHS, CTPOrO rOBOPA, MOJydYdercsi, 4TO OGJOMOUHBIM MaTepuan He
MpHHOCHJICS B JdHHOE MeCcTo, a, HaoOopoT, BLIHOCHJCA H3 HETO.
B pe3ayiabraTe HCKazaercs CTPYKTYPHOCTb IaJeOAHHAMHYECKHX
cxeM, MOCKO/IbKY NPH H3MEHUHBOCTH HampaBJeHHs HpHHOca 06.o-
MOYHOr0 MarepHaJja yYacTKH, OTJIHYaBIIMeCs MOTPYXKEeHHeM H MpH-
HOCOM MaTepuaja ¢ PasHbX CTOPOH, BBLIMIAAST KakK NPHIOAHATLIE
W pasMbiBaioninecs. ECTeCTBEHHO, UTO aHAJOTHUYHBIM 0GpasoM cCie-
JyeT pacroJaraTh CTPeJKH H B C/ydae HaHeCeHHs MX HA JIHTOJOTO-
nageoreorpaduueckue KapThbl.

MMpusenennsie Ha puc. 29 ¥ 30 AaHHBIE NOKA3BIBAIOT, YTO MeEpe-
MellleHHe 06J0MOYHOTO Marepuana B PepraHckoil BnajnHe B Tede-
HHe pACCMaTPUBAEMBIX 3TAMOB MeJOBOH HCTOPHH HMEJO BechMa
CJ0KHYIO KapTHHY. JTa CIOXKHOCTH BBI3BAHA B 3HAYMTEJbHOH Mepe
NPHYYAMTMBOCTLIO OYepTaHUH obsacTeil cHOCa M OCaJAKOHAKOMJICHUS
H, B 9aCTHOCTH, CYIIECTBOBAHHEM OCTPOBHbIX o6Gaacteil cHoca. Ecre-
CTBEHHO CUMTATh, UTO HAIpaBJeHHe MepeMelleHHA MaTepuana, obyc-
JIOBJEHHOEe pacmoJioKeHHeM rpaHuil objacteil cHoca H OC4/IKOHA-
KOMJIeHHS, XapakTepuayercss MPUMepHO JHOO MepreHAnKY/IapHOI,
anbo napalsenbHOll OPHEHTHPOBKOH MO OTHOLIEHHWIO K 3THM rpa-
HULLAM.

[lepBoe HampaBJeHHe OTPAaXKaeT H/H NPOLEecC BhIHOCA obom04-
HOro MarepuaJja u3 objacTell cHoca H 3aXOpPOHEHHe ero mocJje OTJ0-
JKeHusi HemocpeJCTBeHHO M3 IOTOKOB, CTEKABUIMX C CylWH H jJanee
no aHy Gaccefina BHH3 MO YKJOHY NMaJeOCKJOHOB, HJIH NEepeMCLieHHe
H OTJIOXKeHHe 0CafOYHOro MaTepHana NPHAOHHBIMH TeYeHHAMH, HOP-
MajbHas COCTABASIONIAsi KOTOPHLIX B MpHOpexHoit wactn Gacceiina
0JKHA BBITL MepneHnKyasapHa K 6eperoBoi JHHHH.

Bropoe HanpaB/eHHe, OYEBH/IHO, yKasbiBaeT Ha OTJOXKeHHe Ma-
Tepnaja BO BpeMs TepeMelleHHsi OCAaAKOB BJOJb TpaHHIl CHOCA H
oCanKoHAKOMJIeHHA. LIpH 3TOM MOCKOJIBKY TOCJAEAHHIT mepeHoc
YaCTO OCYIIECTBJSJICS B NPOTHBOMOJIOMKHBIX HANPABJEHHUSX, TO, €CTe-
CTBEHHO, OH HE MOT NIPOMCXOAUTH B HAa3eMHBIX YCAOBHAX (HampHMep,
B pyc/ax IpejiropubiX pex). ITo MO3BOJIACT CYUTATH, UTO o100 HBIH
npoaoJbHbLIH neperoc 06J0OMOYHOrO MartepHasa B OCHOBHOM Tpen-
cTapasa co6ofi BIoabOeperoBoe nepemenienie ocajikoB B npuopex-
HO#l uactim oOmupHOro BojHoro Gaccefina. O mpeHMYyUleCTBEHHO
GacceHHOBBIX YCJOBHSIX OCaJKOHAKOIJIEHHS B JaHHOM ciayuae
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CBHIETE/NLCTBYET H TO, YTO IPOJAOJBHOE H NONEpeuHoe 10 OTHOLIe-
HHIO K TpaHule obaacTell cHOCA MepeMelleHHe OCANKOB OTMEUAeTcs
B OIHOBO3PACTHHIX MavyKax OJHOrO H TOTO JKe paspesa, a HHoOraa
H B CMEXHBIX pa3pe3ax, PacmoJoKeHHbIX Ha PasIHYHOM yAajeHHH
or obsacrefi cHoca. TakuMm o0pasoM, coueranHe NPOJOJBHOTO H
fI0NepeyHoro nepeHoca 06JOMOYHOTO MaTepHasia CBHIETENbCTBYET
O HAKOMJIEHHH COOTBETCTBYIOUIHX OCa/JKOB B YCJOBHSIX €IMHOTO BOJ-
Horo GacceiiHa. : :

CaoxHocth obulefi KapTHHBI Hanpas/jeHHii nepeMellleHHS 0Caj-
KOB oGyc/IOBJIeHA TaKXKe TeM, YTO HepPeAKo OGJOMOYHBIH MaTepHaJ
MPH OT/IOKEHHH PasHBIX TOPH3OHTOB MEJIOBLIX OTJIOXKEHHH MNPHHO-
CHJICS B PAHOH OXHOrO M TOro JKe paspesa € PasIHUYHBIX CTOPOH,
NpHYEM HHOTrZa Ha)ke B HanpaB/JeHHH NpubauxkeHuss K Obwiofi 06-
JIACTH CHOCa.

[TonoGuelii npuHOC MaTepuasa, OcOGEHHO ¢ NPOTHBOMOJOKHBIX
CTOPOH HJIH CO CTOPOHBI, MPOTHBOIOJIOKHOH pPAaCHONOKEHHIO GJIH3-
Jiexanleil 06/1aCTH CHOCA, OYEBHIHO, CBHETE/JLCTBYeT TaKXKe Mpo-
THB TIPEANOJIOKEHHA O PeYHOM HJIH HA3€eMHOM TIeHe3HCe - OTJoXKe-
HuH, Tem 6GoJee yTo MoAOGHAS KapTHHA OTMEYaeTCsi M JJs CMeX-
HBIX Pa3pe3oB CINIOMIHOTO PasBHTHS OJAHOTHIHBIX MO COCTaBY H 006-
JajallHX [OYTH OJMHAKOBOH MOULHOCThIO OTJMOKeHHH, Tak Kak
BCe BbIlIENPHBE/EHHbIE [JaHHbBIE KAacaJHCh MNPHHOCA I[eCYaHOro
H rpy6oo6/0MOYHOr0 MaTtepHata, TO, CJeJ0BATENbHO, BbISIBICHHbIE
3aKOHOMEPHOCTH M BBIBOJBI O F€HEe3HCe B 1eJOM PacHpocTpaHsioTCs
Ha Te H Ha Apyrue OTJIOMKeHHS.

Ha cxemax nepemeutenus o6somounoro Marepuana (cM. puc. 29,
30) nokasaHbl W THHHH PaBHLIX MOLIHOCTel OTJIOXKeHH{. Kak BHIHO,
UeTKOfi 3aBHCHMOCTH M@y HX PACTOJIOKEHHeM M HanpaBieHHAMH
nepeMmenienus 06JIOMOYHOr0 Marepuana He nabawogaercs. ty oco-
OeHHOCTb, OUEBH/IHO, TAKXKE Cle/lyeT 0OBACHATh HAKOMICHHEM OCal-
KOB B yCJOBHSX oOmHpHOro BoaHoro Gacceiina. B mono6Ho# o6cra-
HOBKe HampaB/leHHe TMpHHOCA 06JOMOYHOr0 MarepHala JOJIKHO
GLiIo onpeiessiThes He TOJNBKO CKOPOCTBIO TEKTOHHUECKOro Hnorpy-
KEHHs TeX WIH HHBIX YYaCTKOB BMaJHHBLI, HO H OCOOEHHOCTSIMH M-
POAHHAMHMKH BOJA, CYMMapHOH CKOPOCTbIO HAKONJEHHS DPasJHuHbIX
N0 MPOHCXOKIACHHIO 0CAJAKOB (rpyBo0GJIOMOUHLIX, aJ€BPHTO-TIeCya-
HLIX, TJIHHHCTBIX, KapGOHATHBIX, CyAb(aTHbIX), PasHOH CKOPOCTBIO
HX YIJIOTHEHHS W peabedoM aHa. Bece 310 M npuBeso K 0TCYTCTBHIO
YEeTKOH COrJ1IacOBAaHHOCTH MEXK/JY pPAacHoJOKeHHeM H30MaXUT M Ha-
NpaBJeHHsIMH pasHoca o6JoMouHOro Matepuasna. Ecau 68 ocanko-
HaKONJeHHe B OCHOBHOM MPOMCXOAWJIO B Ha3eMHBIX VCJIOBHAX, TO,
CCTECTBEHHO, OCAAKH AOJAKHLL ObIIH Obl JIBHTaThes B O6LIEM OHO- -
HanpaB/JeHHO BHHU3 MO YKJIOHY NaJeOCKJOHOB H, CJeA0BATeJLHO,
NPHMEPHO B HANpaBJeHHH, MePNEeHAUKYNAPHOM K JHHHSIM PaBHLIX
MOIIHOCTEH HaKanJAWBaBIIHXCH 0CAAKOB.

Takum obpasoM, aHaIH3 nNajJeofHHAMHYECKOH OGCTAHOBKH Ha-
KOIJIEHHA MeJIOBBIX ocaAKoB B ®PepraHckoil BnaauHe NoKasblBaer,
4TO0 MX 00pa3oBaHHe NPOMCXOAMJIO NPEHMYIIECTBEHHO B YCJOBHAX
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Puc. 31. OcHOBHEIE THNB pO3-IHATPAMM HAKJIOHA KOCHIX CJOMKOB
(mo @. IMertnmmony, I ITorrepy n P, Casepy [1976 r]).

elHHOro oOlHPHOro BOAHOro OacceliHa, 3aHHMAaBIIEro BCIO TePpPH-
Topuio 06JacTH ocajKoHakonsaeHus. MoxHO mojarartb, YTO aHaJo-
rHYHBIe 0COGeHHOCTH mepeMellendsi 00JOMOUHOrO MaTepHasia ObuIH
XapakTepHbl H AJs Apyrux GaccefiHOB, 4TO MOATBEP:KAAeTCs OCO-
GeHHOCTSIMH IIepeHOCa HAaHOCOB B COBPEeMEHHBIX BOJOEMAax.

Cnenyer ykasaTh, UTO HHOTJA JJsi BOCCTAHOBJEHHA 0OCTaHOBKH
0Ca[KOHAKOIJIEHHSI MOMKET HCII0JIb30BaThCsl (KOHEUHO, C YYETOM
BCEX JPYrHX AOCTYMHBIX AaHHLIX) XapaKTep po3-fHarpamMm Hampas-
nenuii npeobaafanlInX HAKJIOHOB KOCHIX cJoiikos. Tak, B mocaen-
Heii cBomke mo 3TOMy Bompocy [215] ykaspiBaercs, 4TO pO3BI-AHA-
rpaMMBbl HAaKJIOHA KOCBIX C/JIOHKOB MOTyT OBITh TPeX THIIOB: YHHMO-
AaJbHble, OGHMOJAaJbHble M TNOJHMOIAJbHbIE, HJIH OGecnopspouHble
(puc. 31).

Haubosee xapaKTepHbl YHHMOJAJbHBEIE pO3BEI-IHArPaMMBl Ha-
KJAOHA KOCBIX cJ0HKk0B. OHM THOHYHBL OJ5 DPEYHBIX H AEJbTOBLIX
necuaHblx OTJIOMKeHHin M GosbmMHCTBA TypOMAHTHEIX. MHorue
JIIpEBHHE 30JI0BbIE TMECYAHHKH TaKikKe HMEIOT YHHMOJAJbHBIE CXeMBI
pacnpejeseHns] HaKJOHA KOCOH CJI0MYaTOCTH. :

Posbl-gHarpaMmbl GHIOJISIPHOTO THIA XapaKTepHbl AJs Tecya-
HBIX OTJIOXKEHHI IPHUIMBHOH 30HBI, KaK 3CTyapHeBbIX, TaK H YHCTO
mopckux. [lpaBma, Takue OTJOMXKEHHS MOTYT Takke HMeTb YHHMO-
JaJbHble pachpejeneHdss OPHEHTHPOBKH CJAOHKOB, 4YTO ONpefend-
eTc OTHOCHTENbHOH CHJION NMPHJIHBOB H OTJHBOB, HalpaBIeHHBIX
KaK B cTopony Gepera, Tak M OT Hero (mau oT oTmenn). IIpu stom
OGuMOJaJbHEIE PO3BI ¢ B3aHMHO INEPHEHIHKYASPHBIMH MaKCHMY-
MaMH, XOTsl H OBLIM OMHCAHB, HO BCTPEYAIOTCH UPE3BLIYAIHO
peKo.

[ToauMopanbHble pacnpefe]eHns] OPHEHTHPOBKH CJIOHKOB MOTYT
npeacTaBasaTh co0oii pe3yabTaThl CMeIIEHHS pPAas/HYHBIX CHCTEM
TeUeHHH HJH K€ OTpa)aTh OeCMOpANOTHOE pachpejie/ieHHe OLHOM
H3MEHUHBOH cHCTeMBl TeueHHH. B uacTHOCTH, psSf MOPCKHX Iecya-
HBIX OTJIOKEeHHil MmenbdoBOoii 30HH HMeeT OueHb OecnopsALOYHbIE
PO3bI-IHATPAMMBI.
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O6o6uiennsle gaHHbe [215,- 217] o cBSA3H MeXAy OpPHEHTH-
POBAHHBIMH TEKCTypaMH, O0OGCTaHOBKAaMH OCaJAKOHAKOIIEHHA M
XapakTepoM pacCesiHHs OPHeHTHPOBKH TEKCTYp IpeAcTaBJeHBl
B Tabm. 1.

Tabauya 1. OBCTAHOBKH OCAOKOHAKOINIEHHA,
OpHEHTHPOBAHHHE TEKCTYPEl H CXeMa paccesHHA
(no I1. Tlotrepy n @. Ilertupaxony [215])

OGcTaHOBKa Opnzg;rg;;:ﬂuue Cxema pacceaHHs
SonoBas Kocas caofiuaTocTs He saBHCHT OT naJsieoykJaona. Baaumo-

OTHOLIEHHE OPHEHTHPOBKH  Kocoft
CNOHYATOCTH B  KOHTHHEHTAJbHEIX
50JHaHHTAX ¢ Mpeo6aafalomHMH BeT-
paMH He IO KOHIIA YCTAHOBJIEHO
Peunag To xe YHuMOfaNbHOE, BHH3 MO CKJIOHY.
HanpaBienue BBepX MO TEYEHHIO
YKasplBAaeT HCTOYHHK CHOCA, EecllH
OH HE OuUeHb YJalieH

MMk » BHMOoJiasibHOE, B HEKOTOPHIX CAydasx
yHuMojaasnoe. OpHEeHTHPOBKA H3Me-
pfeTcs Mo OTHOIEHHIO K GeperoBoit
JHHEHA

JenbTa » B OCHOBHOM VHHMOJAJbHOE, BHH3
1O CKJOHY; OYeHb PEAKO YHHMOZAJb-
HOe TMoJ BJHSHHEM TMpH/IHBOB
Seryapuit » YHuMopmansHOe H OHMOJAJBHOE C
MOJAaMH, {MapajJeIbHEIMH  OCSM
9CTyapHeB, H, CJeJOBaTeJ]bHO, MO
NpAMBIMH  YrJaMH K GeperoBoH

JHHHH
MenxoBoaH bl » T'naBHbIM 0o6pasoM H3MeHUHBOE, HHO-
wensd T/la YHHMOJlaJIbHOE, HO GoJlee pacnpo-

CTpaHeHO GHMOJANBLHOE H CIyuaitHoe.
TpynHO BEIENHTb MAJNEOYKJIOH
Typ6uauTh [TonomBenHEe H BOJ- | YHHMOJAJIbHOE, B OCHOBHOM B Ha-
HonpuGoiiHEe 3Ha- | mpaBJeHHH YKJIOHA, mOJ AeHCTBHEM
KH, HEKOTODHIE BHAK | CHJ  THMXKECTH, KOHTPOJHPYIOMHX
TEKCTYpP OMNOJ3aHHA TYPOHAUTHL

ONMPEJEJEHHE OCOBEHHOCTEH JHA

O6 ofmeM THIE OCaAKOB APEBHHX BOJOEMOB H UX NPHMEPHOI
KOHCHCTEHUHH MOXKHO CyIHTb [pexkJe BCero I0 Nerporpaduuie-
CKOMY COCTaBy COOTBETCTBYIOWIMX mopod. OpHako ecan Aas rpyoo-
00JIOMOUHBIX H XOPOIIO OTCOPTHPOBAHHBIX IECYAHBIX TOPOA Npes-
CTaBHTh OCOOGHHOCTH COOTBETCTBYIOIIHX rpyGo0GIOMOYHEIX H
NecuaHblX 0CaJKoB MOXKHO JOCTATOYHO OMpPENeNeHHO, TO Js ajeB-
PHTOBBLIX, TVIHHHCTHIX, KapOGOHATHEIX H OCOGEHHO €MEIIaHHBIX (cJ0-
JeHHbIX NPHMEPHO B ONHHAKOBOM KOJHUYECTBe MATEpPHAJOM pas-
HOTO €OCTaBa) YacTO BechbMa 3aTPYAHHTENBHO. DTO CBSIZAHO C TeM,
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UTO CTeneHb YNJOTHEHHOCTH ocajKa oOlpe[ensercss He TOJbKO €ro
COCTAaBOM, HO H PSAOM APYTHX NPHYHH, H MpPEMKIE BCEro CKOPOCTHIO
HaKOMJEHHs] O0CaJfo4YHOro MaTepHana, CKOPOCTbIO M HHTEHCHBHO-
CTbiO AHareHe3a, yepejoBaHieM Ipolecca OcaJKOHAKOIJIEHHsS C me-
pHOZaMH OTCYTCTBHSI €ro, TNepPHOLHYECKHM 4YacTHYHBIM YHHUTOXe-
HHEM paHee OTJOMKEHHBIX ocalkoB M T. . ITosTomy B psifle cuay-
yaep aJeBPHTO-TJIMHHCTHIE H TeMm OoJsiee KapOoHaTHble OCAJKH Ha
NOBEPXHOCTH AHA MOIJH OBITb JOCTATOUHO YIJIOTHEHHBIMH, a He-
KOTOpble MecuaHble W Jaxke rpy600067oMouHble IPH 3HAYHTETbHOM
colepkKaHWH B HUX NpHMeced (Hampumep, KapOOHATHOTO M TJIHHH-
CTOr0 MaTepHaJia), HampOTHB, MOIJH ObITb CAa00YNJIOTHEHHLIMH H
obaajarh TeKyuyell KOHCHCTeHIHEeH.

Bor mouyemy /s BhigcHeHHS ocoOeHHOCTeH IpPyHTa ApeBHHX BO-
J0eMOB 0OJbINOE 3HAaueHHe MMeeT H3yueHHE OpPraHHYecKHX OCTaT-
koB. Tak, 0 TBepAOM IPYHTe B MOMEHT OOHT4HHH CBH/ETENBCTBYIOT
of6u/iHe MNPHPACTAMINX U CBepAsimuX (opM, MAacCHBHBIX CBO-
6oaHO JeKAUMX PAKOBHH, PA3BHTHE Yy DAKOBHH CJOXKHOH CKYJbIl-
TYpHl; LIHPOKOE K€ pacnpocTpaHeHHe YMJIOLUIEHHLIX PAKOBHH C ILH-
POKHM OCHOBaHHEM HJIM PAKOBHH, 00JajalollHX HIVIAMH, TOHKHMH
HapoCcTaMH, yKadblBaeT Ha MATKWi Haucteii cyGerpar {125] Ha
HACBHILUIEHHOCTh IPYHTa BOJAOH H BLICOKYIO €r0 IOABHAKHOCTE H PbIX-
JOCTh yKasblBaeT Ha/JH4YHe B INOPOJAax CJed0B NOJBOJAHO-ONOJ3HE-
BLIX MJaCTHUHbIX AedopMalHii H ONJIbiBaHUs OcajiKa, a Ha caabylo
CBA3aHHOCTL H TIOJBHIKHOCTL — M CJIe[bl B3MYUHBaHHS MaTepHa/a.

B HEKOTOpPHIX cay4yasfx BCTpPe4aloTCsl MOPOABI C XOJAaMH I110J/13a-
HHs 4YepBell WJIH APYTHX POIOIIHX MKHBOTHBIX, 3aMOJHEHHBIMI MaTe-
pHajoM, TOCTYNHBILHM H3 HEMOCPEACTBEHHO MePEeKpPLIBAIONIEro

Pue. 32. Cnensl Xo10B
yepBe B KpAacHOLBET-
HOfl r/IHHE, 3anoJiHeHd-
Hble AJEBPHTOBLIM Ma-
TepHaJ0M, BTEKIIHM H3
BLIIIEJEIKAUIETO  aJ1eB-
putoBoro ocanaka. ITpu
oanoM nukoze, X10.
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(pe:e. moAcTuaaoulero) mpocaos Hau maacra (puc. 32). Takue
clelbl TMOJA3aHHdA, ¢ OJHOH CTOPOHbI, CBHIAETENLCTBYIOT O TOM, UTO
BMellawllnil X MaTepHaJJ BO BpeMsl JKH3HeLeSTeJbHOCTH OpraHu3-
MOB 00Jafia/l yxe N0CTAaTOYHOH CBA3HOCTBIO H IPOYHOCTHIO, ¢ JpY-
roil —4To 3aNoJIHSBIUMH XOABI MaTepHaa OLII elle JOCTATOYHO
TeKyd H MN0oABHzKeH. ITocKoabKy TakHe XOAbI OTMEYAlOTCs B pas-
JHYHBIX MopoJax (mecuaHLIX, aJeBPHTOBBIX, IVIMHHCTBIX, KapOoHaT-
HBIX) M CJ1araloTcs TakiKe pa3HooOpasHbBIM MATEPHAJIOM, SICHO, UTO
HX BO3HMKHOBeHHe OOYC/IOBACHO PasjHUHAMHU B KOHCHCTEHLMH Ie-
pecnanBaBIInHXcs ocalkoB. MHoraa Xoabl 3amosiHeHBl MaTepHAJIOM,
N0 BeLIeCTBEHHOMY «O0CTaBy aHaJOrHYHBIM BMeLlawlleMy (yaile
BCEro mecuaHbiM), HO 00J1alal0NHM HEKOTOPBIMH OTJHUYHTEJBHBIMH
yepTaMu, yaule Bcero uBeToM. Hanpumep, 4acTo B KpacHO- HJIH
KeATOUBETHbIX llecyaHHKaX XOABI CAOKEHBI NecyaHbiM MaTepHa/oM
CBET/IO-CePOro MJIH roayboBaTo-ceporo lBeTa, NPHYEM BHIHO, UYTO
3TOT MaTepuaJ TNMOCTyna/j H3 HEemocpeACTBEHHO BHILIEC 3aJIerarllero
npocnof., BbiBaloT, Npasaa, v NPOTHBONOJOMKHbBIE COOTHOLIEHHS.

PasnooOpa3uble HeNTYHHYECKHE NAMKH TAIOT CXOAHYIO HH(OP:
Malui0 NpH YCJOBHH, €cJH OHH 00pasoBajHch 3a CUET BTEKAHHS
OCalloYHOro MaTepHaia II0OBEPXHOCTHBIX [JOHHBIX OCAAKOB B Tpe-
LUIHHBL NOACTHJAAIIIHX HX OTJ0MeHu#. EcTecTBeHHO, UTO B TaKOM
cllydae BMeLlaloUHi JalikH MaTepuas BO BpeMs HX o0GpasoBaHHs
Obls1 yxKe JOCTATOYHO JHTH(GHIHPOBAHHBIM, B TO BPeMS KakK MO-
BEDPXHOCTHbIE MOHHbIE OCaaKH ObLIH ellle He JHTHHHIHPOBAHBL H
00J1a/1a/11 BLICOKOH TEKYUECTbI0 H MOJBHIKHOCTHIO.

B HeKoTOpHIX clyuasix HeNTYHHYECKHe HAaiKH MO3BOJISIOT BbifiB-
JISITL CYLIeCTBOBAHHe OIpelelleHHBIX 0CalKOB Ha IHE BOJOEMOB,
Jlaxke KOrja HX MaTepHaJ He BOLIeJ B TeoJOrHYecKHi pa3pes
B BHJle COXPAHHUBIINXCA MJACTOB HJIH mpociaoeB. OAHOBPEMEHHO OHH
CBH/IETEJILCTBYIOT O TOM, 4TO NMPOLECcC 0CaAKOHAKOMICHHS COMPOBOXK-
Jlajicsi epepbiBaAMH, TIePEeMbIBAMH H [I€Pe0TN0KeHHeM 0CaJKOB B yc-
JIOBHSAX TOCTOSHHO CYLLECTBOBABUIHX BOJ0EMOB.

Takne BLIBOABI HHOTJla MO3BOJISIOT cAeNaTh TA4K Ha3blBaeMbIe
«3anevuaTaHHble» HENTYHHYecKHe NAalKH, T. €. AalKH, BO3HHKIIHE
B 0acceHHOBBIX OCAaJKaX H CeKyIlHe OCaJZOYHBIE TOPOJBI, CpeiH
KOTOPBIX OTCYTCTBYIOT 00pa3oBaHus, MO JHTOJOTHUECKOMY COCTaBY
aHaJOrHYHBle MaTepHaJgy, cJjaramollemy paidka (puc. 33). Ecre-
CTBEHHO, 4YTO OTCYTCTBHE CPeIH OTJOXKEeHHH, BMeIIAoIINX DaikH,
MOPOJ TOTO K€ JIHTOJOIHYECKOro cOCTaBa, YTO M MaTepHaJ, cjara-
IOLHHA caMH JIaHKH, sIBJSeTCS [OKasaTeleM YHHUTOXKEeHHS OCaLKOB
noc/e TOrO, KaK YacTh MX MaTepHa/a NPOHHKIA B TPEUIHHDLI [OMI-
CTH/IAIOIHX 06pa3oBaHHIl.

Takue nafikp L0BOJLHO 4acTo HAGJIOAAIOTCSI B MEJOBEIX, a HHO-
Tia W B BEPXHEIOPCKHX OT/OMKeHHAX PepraHcKoil MeKropHoi Bma-
AuHel. OHH OGBIYHO MMEIOT BHJ OTHOCHTeJLHO TOHKHX (oT 1 mo 10,
yalile 3—5 €M) TpellWH, CeKYUIHX IPHMEPHO IepleHIUKYISAPHO
K HalJacTOBAHHI) TOHKOCJOHCTEIE, YACTO THOA JEHTOYHHIX, IMAaYKH
NPEUMYIIECTBEHHO CEPONBETHBIX HJIH Na4YKH KPaCcHOUBETHBIX TVIHH
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Puc. 33. «3anevatannas» mecuaHasi HENTYHHuecKas AaHKa B TJIMHHCTBIX OTJIOMKE:
HuAX Ges npocjoer necdannkos. HukHeMe/10BLie oTa0KeHns PepraHckoil BiaiuHLI.

C TOHKHMH I[pOCJAOSAMH SIPKHX ToJy00BaTo-c€pbiX ajeBPOJIHTOB H
rosy6oBaTo-cephix TJIHH. TOHKOC/JOHCTHIE NAyKH OOBIYHO CJIOKEHBI
rosy60BaTO-CEPHIMH TJIHHAMH C TOHKHMH IIPOCJIOHKaMH KpPaCHO-
HBETHHIX § KENTHX TIJIHH M TojyboBaTO-CepblX aJIeBPOJIHTOB,
a pHoraa u Mepreseit, Takue yepeAylolHecs NPOCJAOHKH (MOILHO-
CTBI0 YacTO B €AMHHIB MHJJIHMETpoB) obaajaaroT oOJHKOM JIeH-
TOYHBIX I'iMH. TOHKasi CJAOHCTOCTh B TAKHX NaykaX, Kak H MPOC/IOH
rony6oBaTO-cepEIX AJeBPOJIHTOB CpelH INaueK KpPacHOLBETHBIX
IJIHH, OY€Hb BBIIEPIKAHBl 1O INpOCTHpPaHHK. B azeBpoautTax He-
pelKo BHJHA TOHKAasi KOCas CJI0HYaTOCTb THNA 3HAKOB psilH, a Me-
CcTaMH Ha BepXHeH NOBEpXHOCTH HX MNPHCYTCTBYIOT M CaMH 3HaKH
psibu, oObyHO cuMMeTpHunble. M3peika AailKH CeKyT HeCJOHCTHIe
ONHOpOJHbIe KpPACHONBETHbIe IVIHHEL. B pacemaTpuBaeMbix Naukax
C HEeNTYHHYeCKHMH HafiKaMH CJeloB Pa3MbiBOB, BHIK/JIHHHBAHHS H
JIHH30BUIHOCTH OTJIOXKEHHUIl He 3aMeTHO.

CaMy faiikH, KaK IPaBHJIO, CJI0XKeHbl Pa3HO3epHHCTBIM Kap0o-
HATHO-TJIHHUCTHIM [eCYaHHKOM TrojyboBaTO-CEPOTO HJH CBeT/IO-ce-
poro usera. HMHorza 3samerHo HEKOTOpOe yMeHblIeHHe pasmepa
3epeH OT Kpas K UeHTpy Aaek. TonmuHa Aaek BBUIepikKaHa MO Beei
JJIHHE M JHIIb IOCTENeHHO HECKOJBKO YMEHbIIaeTcs KHU3Y; CTeHKU
MOYTH mnapaiienbHbl. Pexe HaGmonaloTcs HeboJblIHe pPasiyBel
daeK MJAHM HX Nepe:XKHMB. BepxuHil KOHell JdaeK pOBHbLIH, HHOrAa
Kak 6bl cpesaHHblil. JIMHHA Haek H3pelKa JOCTHraeTr 5 M.

Mexannam 06pa3oBaHHusi ONMHCAHHBIX AaeK NpeJCTaBJseTcs cie-
ayiomum. BeposTHO, BO BpeMs TOJYKOB 3eMJETPSCEHHH B YacTH
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OCajJKOB, yXe B KaKOH-TO Mepe YIJIOTHEHHLIX, BO3HHKaJH Tpe-
LHHBI, B KOTOpLIE cpa3y e nocrynasa OoJee HACHLILICHHLIH BOMOH
H NOTOMY OYe€Hb TEKYyYHII O0CaJOuHBIi MaTepHall BepXHeH 30HH
ocankos. lpyrumu cjaosami, oOpa3oBaHHE TPEIIHH M HX 3al0JHe-
HIle NPOHCXOJM/IH OJHOBpeMeHHO. B maabHelimem ocajlok, U3 KOTO-
poro mocTymaj MaTepHaJ /A 3alOo/JHEHHs AACK, BCACICTBHE Ka-
KIX-TO IPHYMH YHUYTOXKaJjcsi. B pesyabrarte 3Toro B mauke c¢ 3a-
neyaTaHHLIMH HENTYHHYECKHMH JaiflKaMH OTCYTCTBYIOT HOPOLH,
aHaJOTHYHLIC 110 COCTABY MAaTepHay Jaek.

B cBA3H ¢ BLIIEOTMEUEHHBIM HaJHYHe 3alnedyaTaHHLIX [aeK
CBIJIETeJbCTBYET O TOM, YTO IIpOIecc HAKOMJEHHS 0CajJKOB COMNpO-
BOXJaJicsi HE TOJbKO HepephiBaMH B 0cagKooOpa3oBaHWH, HO H I1e-
PEMBIBOM H MEepeoTI0XeHHeM paHee 00pa30BaBIIHXCH < PHIXABIX H
NOJBHHBIX ocaaKoB. [IpH 3ToM mIHPOKoe pacnpocTpaHeHHe TaKHuX
Jaexk B maukax Inopoj Ge3 cjef0B pasMBIBOB H IIepPEpLIBOB YKa3bi-
BAaET HA TO, YTO NEPEeMBIB H NEPEOTIOKEHHE O0CAAKOB MOTYT H He
CONPOBOK/AATbCA PasMBIBOM IOJACTHAAIOMIMX OoJiee JHTHOHIHPO-
BaHHBIX OTJOMKeHHH. Takue mpoleccsl, OYEBHAHO, MOIJIH Pa3BH-
BaThCsl JIMUIE B YCJAOBHAX IOCTOSHHOIO HAXOXKIEHHS OCAJAKOB Ha
AHe BojoeMa, 0O B MHOM cJyyae, Jaxe IPH KPaTKOBPEMEHHOM
BbLIXOJe HX BbILIE YPOBHA BOJA, Ha3eMHble 3PO3HOHHEIC MPOLECCH
npusesn Obl K 00pPa30BAHHIO B TOH HJH HHOH CTENMeHH BhIparKeH-
HBIX CJeJ0B pPasMbiBoB. JIHMIIL B yCJAOBHSX [IOCTOSHHOH BOAHOM
Cpell MOIVIO MPOHCXOJHTL IEPHOLHUECKOe YHHYTOIKEHHE OCaIKOB
6e3 BO3HHKHOBEHHS! CJeZ0B pa3MbeiBoB. OHO, OYeBHAHO, 3aXBa-
TBIBAJIO TOJILKO CaMYI0 BEPXHIOI YacTb HACBHIIEHHOrO BOJOH M MHO-
TOMY OUeHb MOJBHKHOTO OCajKa H, BO3MOKHO, yacTo OBLIJIO CBS-
3aHO C [pOLEeCccOM INePeoTMYUHBAHHS 0CaJKa, OPH KOTOPOM,
OAHAaKO, B3MYUEHHBLIH MaTepHaJ He OTJarajcs BHOBb Ha CTapOM Me-
CTe, a mepemellaJcs B 0oJiee NOHH:KeHHbIE YYACTKH AHA BOAOEMA.

EcTh ocHOBaHMsI mOJIaraTh, YTO COCTAB 3TOr0 OCOGEHHO MOJ-
BHJKHOTO HEeJHTH(GHIHPOBAHHOTO oOcajfKa ObLI 4YacTo OmpejeJseH-
HBIM — Bellb He cayyaiiHo oObLIYHO 3amedyaTaHHble AaHKH CJI0MKEeHB
necuaHblM Martepuasaom. [lo-BuJHMOMY, MMEHHO IecyaHLIi MaTe-
puaJn, 3arpA3HeHHBIH B TOH H/JH HHOH Mepe IVIMHHCTHIM H Kap6o-
HAaTHBIM, Jlerue BCEro MOl IEePEeXONHThL B COCTOSHIE NJBLIBYHA H Ile-
pemellaThes [OA HEHCTBHEM CHJIbl THMXKECTH B Gojiee NOHHIKEHHEIS
VUacTKH JAHa OGacceiina. B 10 e BpeMsi MeHee NOJBEep:KEHHLI ITe-
Pexoy B ILTBIBYHHOE COCTOSHHWEe TJIMHMCTHIA OCaZ0K OCTaBaJcs Ha
mecte. Kpome Toro, rumHHCTHI ocagok o6aagaerT GOMBUIHM cLeEl-
JICHHEM YaCTHL, YeM aJeBPHTO-NeCUaHbIH, MOITOMY IJs €ro pas-
MbiBa NOHHBIMH TEYEHHAMH TpeOyloTcs 0oJee 3HAYHTENbHBIE CKO-
pOCTH JABHIKEHHS NPHIOHHOH BOABL. BCJEICTBHE 3TOTO CMBIB MacTO
MOr' 3aXBaTbiBaTh JIMLIb MECYAHBIH OCAJOK M NpeKpallacs npH Ao-
CTHZKEHHH IIOBEPXHOCTH IVIHHUCTOTO.

C H3/IOKEHHbBIMH TIPeJICTaBJEHHAMH XOPOUIO COMIACYeTCS Bbi-
JIepPKAHHOCTL NOBEPXHOCTEH HAIIACTOBAHHS TIVIMHHCTHIX TPOCJOEB
(BIVIOTH 710 MHKDONPOCTOEB) MaKe Ha YPOBHE BepPXHEro, CJENOro

105



KOHIla Jaek. BO3MOMXHO, ¢ OTMEYEeHHBIMH OCOOEHHOCTAMH CBS3aHO
H TO, 4TO, XOTSl IIHPOKO paClpOCTpaHeHbl HeNTYHHUecKHe JaiKH
caMoOro pas/iHYyHOTO COCTaBa, CeKyllHe pasHbie IOPOABI, TOJbKO
cpeld mecyaHblX JaeK B NPeHMYLIecTBeHHO TJIHHHCTHIX Maykax ya-
CTO BCTpeualoTcsi 3amedaTaHuble. s ocTalbHBIX »Ke HENTyHHUE-
CKWX faek OOGBLIUHO XapakTepHa TecHas CBsI3b ¢ HENOCPEICTBEHHO
BHILIE 3a/leraloiiuMH TOpOAaMH, CBHAeTeJbCTBYIOUIAs O HOCTYILie-
HHH cjaralpllero Jafiky marepuaja M3 ocafka, KOTOPHIH B dalib-
HeHIIeM Bollles B Fe0JOrHYecKHH paspes.

Bce BoimenssioxenHoe 103BOJIAeT cAeJaTh 3daK/IOUEHHE O TOM,
4yTo BO Bpemsi 00pa3oBaHHs HENTYHHUYECKHX JaeKk ocalok (mare-
pHAJN KOTOpPOro LieJ Ha 3alojiHeHHe BO3HHMKABIIHX- B MOACTHJIAIO-
[IHX ero OTJOMXKeHHsX TpellWH) Obl HacblllleH BOAOH H oOJjaman
3HAYMTENLHON MOABHAKHOCTBIO. MaTepHan ke, BMeLLAIOUWHA AaHKH,
BO BpeMs HX (OpMHpPOBaHHS yiKe OB B 3aMeTHOH Mepe JHTH(H-
1IMPOBaH.

(O pgocTaToOuHON YIJOTHEHHOCTH OCAaJKOB TaKikKe CBHIETEe/bLCT-
BYIOT cJefbl: a) OpekuHpoBaHHs HX MaTepHaaa; 0) cmelleHni
0CafikOB MO MJOCKOCTAM, CEKYIIHM OTAeJbHble IPOCHOH H ILIACTHI,
B) lapanud MOBEPXHOCTH oOcaJKa NJAaBaBUIAMH IpeliMeTaMH;
r) 60po3x BOJOYEHHS.

Hns BuisBJEHHS CYLIeCTBOBAaHHS AOHHBIX OCAJIKOB, CHJIBHO Ha-
CHIIIEHHBIX BOMOH H TOTOMY Ype3BHYANHO MOMATIHBBIX, TEKY4HX,
a TakKe JJ5 BHISICHEHHs YCJIOBHH OCaZKOHAKOIJIeHHd HaHnboJbliee
3HaUeHHe, NOoXKaJayH, HMeIOT Tak HashiBaeMble TEKCTYpPbl BHeIpe-
Hus. Takue TekcTypbl HauboJee MOJHO ONHCAHBL MJfA MecuyaHbIX
oraoxenui [215].

VkaseiBaercs [215], uto Beaeld 3a OT/IOMKEHHEM HJIH OLHOBpe-
MEHHO C HHM Iepe] KOHCOJHIAUHeH NecyaHble oCaiKH MOLYT MOJ-
Beprathcs Aedopmauun. [Ipy 3TOM MOTYT BO3HHKHYTb JBHXKEHHS
KOHBEKIHOHHOTO THIIA, KOTOpPble MPHBOAAT K BePTHKA/JILHOMY Nepe-
Hocy MarepHasa. IIpHyHMHON TaKHX J[ABHXKEHHH sBJSETCS HecTd-
OHJABHOCTL IJIOTHOCTH B cJoHcToil Toame. Tak, ecau cioil necka
OTJIOKHJICA Ha ajleBpHTe WJIH TJIHHE, MeHee INIOTHBIX M3-3a 00Jb-
Hrefl HachIIIEHHOCTH BOJAOH, TO NMECOK MOXKET HauaTh NepeMellaThbes
BHH3 ¢ 00pa3oBaHHeM psila KOHBEKTHBHBIX siyeeK. OIXHOBpeMeHHO
OyleT NPOHCXOAHTL KOMIEHCHPYIOllee IBHMKEHHE BBEPX MOACTH/A-
IOIIEro aJeBPHTOBOrO MJM IJIHHHCTOro MaTtepHana. Takoe JBHIKe-
HUe MO¥KeT OBbITh MeJJEeHHEIM, OBICTPBIM M Jae KaTacTpoduue-
CKMM. B pe3ysabTaTe BOSHHKAlOT pa3HooOpa3sHble, HHOTAA CJIOMHDIE,
NPOHHKHOBEHHs] MECYaHOro MarepHasa B BHAe NPHUYMJIHBLIX Kap-
MaHORB, BHepEHUIl B NOJCTHIAIONIHA MaTepraJl.

Cuuraercs [215], uTo TeKCTypbl BHeLpeHHS He SBJSAIOTCA MNOKa-
3aTeJeM Kakoi-nubo onpejeseHHOH o0O0CTaHOBKH OCaJKOHaKomie-
HHsI, TAK KAK €IHHCTBEHHOE YCJIOBHE HX BO3HHKHOBEHHS — OTJIOXKE-
HHe TecKa Ha BOJOHACHILIEHHOM THApOMJIacTHYecKoM caoe. Taknw
06pa3oM, 3TH TEKCTYPHl OJHO3HAYHO CBHAETEJNLCTBYIOT O TOM, HTO
Ha JHe BOJOEMa B MEpPHOL OTJOMKEHHs TecdyaHOro marepuasa.
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4 TaKXkKe B MPeALIeCTBYIOLIHIH ePUOL CYUIeCTBOBANH KHIKHE OYeHb
NOABHKHBle HIBL. EcTecTBeHHO, 4TO TakHe rHAPOAHHAMHYECKH He-
YCTOHUHBBIE MBI HE MOIJIH CYLIECTBOBATH B OGCTAHOBKAX TMOIBHIK-
HOll MPHIOHHOH BOJB, H IIOTOMY paccMaTpHBaeMble TEeKCTYPhl MO-
TYT CUHTATHCA HHAHKATOPAMH HAKOIVIEHHS OCAJKOB B Y4aCTKax
BOIOEMOB, XapakTepH30BaBUIHXcH caaloi MOABHAKHOCTbIO BoA. He
CJAy4aHHO MO3ITOMY TEKCTYpbl BHeApeHHs HaubGoJee 4acTo BCTpeya-
I0Tcss B TYPOHAHTHEIX OTJIOXKeHHsX. [IpaBma, W B 3THX OT/IOKe-
HHAX, HEPEAKO Iax<e B CMEXKHBIX CJ0AX, OHH TO IIMPOKO Pa3BHTHI,
TO OTCYTCTBYIOT. Takyio 0cOGEHHOCTh HHOTAA OGBACHAIOT TeM [215],
UTO TNOABJCHHE 3THX TEKCTYp LEJHKOM ONpelelsieTcs CROHCTBAMH
noacthnawmero caos. Hanpumep, ecan ous MyTheBoii MOTOK cJie-
AYeT HemocpeiCTBEHHO 3a APYTHM, TO YCJOBHS BO3HHKHOBEHHS TeK-
CTyp BHeApeHnHs Oosee GnaronpusTHBL, 4eM JJs cayYas, Koraa
MENY TNOTOKaMH CYLIECTBYET 3HAUYHTEJLHBIH BPEeMEHHOH HHTep-
Ball, B TEueHHe KOTOPOro MOIVIO MPOM3OHTH B KaKo#-TO Mepe ofes-
BOXKHBaHHEe JOHHOIO OCAJKa.

Cnennl BHeapeHuii OwBaloT BecbMa pasHoOOpasHLl M BCTpeya-
I0TCS B OTJIOXKEHHSIX DPa3HBIX BO3pacTa M perHoHoB. Tak, HaMmu
OHH HaOJI0JalHCh B MEJOBBIX H NAaJEOTeHOBBIX nopojaax ®epran-
CKOH BMa{HHbI, 00pPa3oBABIIHXCA B MOPCKHX 3aJHBAX HOpMaJIbHOMH
W/ TOBBHILIEHHOW (¢ calAKOW THICA) COJNEHOCTH, H B MEJOBHIX
o3epHpiX nyctbiin ['o6u B Mouroaun. [Ipn 3Tom Takue cheanl He
BCerJla OBIJIH CJI0KeHBI MecYaHbIM MaTepHaJIoM.

Tak, ormewanuch caepnl BHeXpeHHS (nedopmannu Harpysku),
CAOMKEHHEIe TPAaBHHHBIMI H3BECTHAKAMH, NPHUYLTHBEIMH KapMa-
HamMH, BTEKIIHMH B TNOACTHJAIOIHE KPacHOUBETHbIE [JIHHbI
(puc. 34). dtu TekcrypH CBHAETENbCTBYIOT O TOM, UTO BO BpeMs
HX 00pa3oBanns u KapGOHATHLIC OCANKH, H TJIHHHCTHIE MJB HACHI-
Ia/HCh BOJAOH H MOTOMY OBIJIH JOCTATOYHO NOABHIKHDI, Kap6onar-
Hblii MaTepuas mpocefal, BTeKasd Kak 6oJiee THMeNblli B pasxKH-
HEHHBIH TJHHHCTBIH OCaJloK, NpHYeM KaKMX-THG0 3aMEeTHBIX ropu-
SOHTAJLHBIX NlepeMelleHnil MaTepHuaaa He BO3HHKAJIO.

CXonnble TeKCTYpsl OTMeuaJHuCh W B MOpolax HHOTO COCTaBa.
Hanpumep, npuuyaaueeie BHenperust B nomcTHAalONLHe KapboHat-
HEIE 11 IVIHHHCTBIC OTJIOMEeHHS] OTMedyaluch RaxKe B HEOTCOPTHPO-
BAHHBLIX TpyGOOGIOMOYHLIX MOPOAAX, MaTepHad KOTOpHIX, Bepo-
SATHO, GBI NpHHEeceH H GLICTPO OT/IONKEH CeNeMYTheBHIM MOTOKOM
(puc. 35)_ TIlpu 3ToM rpyGosepHHCTbII MaTepuajg HHOTAA MPH I0-
TPY’KeHHH Haike OTPHIBAJICA OT OCHOBHOIO TJIACTa H 00pPa30BBIBA
H30/JHPOBAHHBIE YYaCTKH, MOTPYKeHHLIE B IVIHHHCTHI (CM. B JIEBOH
yacT puc. 35) uaum KapOOHATHBI MaTepHal.

OznHako wuallle BCEro ciaefbl BHEJIPEHHII OTMEUAIOTCS HA KOH-
TaKTe NecYaHbIX M TIHHHCTBIX OTJOMKEHHH, TNPHYEM HepeaKo OHH
00pasyloT BbIAEPKAHHbIE HA 3HAUATENbHON MAOWIALU TOPH30HTHI.
[Ipn stom xapakrepho, uTo BHeLpeHHs mecuaHoro (puc. 36) wau
KapOonatHo-necuanoro (puc. 37) wmarepuasna Hepeiko o6pasyior
GyropuaTble, OKpyT/ible B TONMEPEuHOM (ropu3onTanbHOM) ceueHHH
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Puc. 34. Caennl BHEJIPEHHS rpaam‘nmx H3BECTHAKOB B 3aJjierarwliHe TnoJx HHMH
KpacHOUBETHEIE TJIHHBL HuxHemenoBEIE OTJI0XKEHHUS fbepraﬂcxoﬁ BlaAHHBL.

Puc. 35. Caeasl BHeJApeHHs HEOTCOPTHPOBaHHOro rpy6oo6a0MOUHOro MatepHana
B KapGoHaTHble H rauHHCTHE Aabl. Humnemenosble oTnoenus Pepranckoi Bna-

JHHBI.
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Puc. 36. Caeibl BHeApeHuii mecuaHoro Martepuana CJI0XKHOGYropuartoii  GopMsr
B NOACTHJAONIHE ero rIHHHCTHIL. BepxuemenoBrie orTnoxenus ®epranckoii Bna-

OHHBI.

Puc. 37. Cnenil BHeIpenuii KapGOHATHO-TECUAHOTO MaTepHana OKpPYraoi ¢opMbl
B KpacHOUBETHENI rauHHCTHIT. BepxnemenoBrie ornomenus IOxuoil Mourommn.
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obpa3oBaHHus, B HEKOTOPLIX C/AyYyasX MaXKe ¢ YTOHEHHEeM B BEpXHeil
yactn 6au3 mogowBel nuacta. Mapeaka ke 3TH BHeApeHHs Oaxe
OTPHIBAIOTCA OT ILJacTa, 3a cYeT MaTepHaja KOTOPOro OHH obpa-
30BaJIUCh.

Berpeuanuch, KpoMe TOro, KalJieBHAHBlE HJM LIapooOpa3Hble,
BK/IIOYEHHsT MECYaHOTO HJH TpPaBHIHO-TIECUaHOTO MmaTepHaaa (4o
30 cM), norpyKeHHble B IVIMHHCTBIH MarepHal, npuyem Oe3 mare-
PHHCKOTO [/ HHX TPOCJ0S. DTH BK/IUYEHHS BO3HHKAAH 33 CUET
MOJIHOTO pacTeKaHud Mmpocsaos o06JOMOYHOrO TeKyuero ocajaka
B Tpolecce IPaBHTAIHOHHOrO MPOCefaHHs B 4YPe3BbIYAHHO IOXAT-
JIUBOM W 3HAuuTeJbHO MeHee IJIOTHOM TJIHHHCTOM uJe. B Hekoro-
pPBIX CJayuasix TakKHe KalJeBHJAHBIe, a yallle MapoBHAHBIE 06pa3oBa-
HHf, CJOMKeHHble KapOoHATHBLIM TIDAaBHHHO-MECYAHLIM MAaTepHAJ/OM,
BCTPEYAIOTCS BHYTPH IJIACTOB PAa3HO3EPHHCTbIX necyaHukoB. [lpu
3TOM HHOTJla BHMJHO, YTO HX TOPH30HTHI [0 NPOCTHPAHHIO CMEHs-
I0TCS TPABHHHO-TIECYAHBIMH [POCJAOSIMH, 3aJeralolluMH Ha pasHo-
3epHHCTLIX mnecuaHukax. Habuaiopannce Takne oOpa3oBaHHs, ClO-
JKeHHble W TajleuHO-TPaBHHHO-NMECUaHBIM MAaTEpPHAJOM.

JloBO/IbLHO 4ACTO BCTPEUAIOTCH TEKCTYPbl BHEJpPEHHH HE B BHIE
npocedaHHs BblllejeXallero MaTepuana B MNOACTHJAAIOLLIHI ero,
MPHBOASALLEN0 K BO3HHKHOBEHHIO B TOH WJH HHOH Mepe CHMMETpHU-
HLIX OTHOCHTEJNBHO BepPTHKAJbHBIX IIOCKOCTeH 00pa3oBaHHi,
a B BHIE HaNpaBJeHHBIX MNOA KaKHM-TO VIJOM K [JOCKOCTH

Puc. 38. Cnennl acHMMeTPHUHBIX BHEIDeHHHl MecYaHoro MarepHala B MOACTHIAIO-
IHe KPACHOUBeTHble rauHbl. BepxHemenoswie ornomenus IOxuoli Mouroauu.
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HAMJIACTOBAHASl BTeKAHWH. DTH TEKCTYPH YACTO MOXO0XKH HA CJIeAbl
OMOJI3aHHS 0CAJIKOB, & HHOT/ZA W HeOTAHUHMbI 0T HuHX. O6pa3oBanuch
OHH, BEpOATHO, Uallle BCEro mpH OBICTPOM OT/IOXKEHHH 3HauyHTe/b-
HBIX MOPIHH 0CaJKOB Ha HACHILEHHOM BOJOH OYeHb IOJBHKHOM
nonHom wuie. IIpum 3ToM MaTepHas NpH OTJOKEHHH ellle HCIBITH-
BaJ KakKoe-TO MOCTynaTelbHOe [BHIKEHHEe, MO3TOMY BHeApeHHs
B HJ, Ha KOTODPBIH OH OTJaraJici M KOTOPHIH OKa3hiBaJ TOpPMO3s-
ee BO3JEHCTBHE Ha MepeMellaBIlHics 0cafoK, NPOHCXOMH/IH MOJ
HEKOTOPHIM YIJIOM K TOBEPXHOCTH HamsactoBanuf. Ha 1o, uto oT1-
JoJKeHHe MaTepHaja NPOHCXOLHJIO H3 [BHXKYIIErocs 0Cal04yHOro
NOTOKa, YKa3bBalOT HHOrAa HaOalofamomasica B Nopoiax ¢ BHeM-
peHHsIMH ojiHOHanpaBJeHHaa (puc. 38) uAM MyAbLAOBHAHAsA Kocas
CJOHYATOCTh, @ TAKMKE BKJIKUEHHS B HHX HENOCPeACTBEHHO MOACTH-
nawoiiero marepuana. OTMeueHHBle TEKCTYpPbl HAOMIONAIOTCA B pas-
JUYHBIX TIO cOCTaBy nopoxaax. Tak, MaTepuaJs, o6pasyloimuii BHe.-
peHusi, Moxer OBITH NpeJCcTaBieH HEeOTCOPTHPOBAHHBIM MNecYaHH-
KOM, TpaBHHHO-TIeCYaHBIM H Jaxe TIeCYyaHO-TaJeyHO-TPaBHHHBIM
MaTepHaJoM, KapboHAaTHBIMH HJAH [OPOMEXYTOUHBIMH II0 COCTaBY
cpeld TepeuHcJeHHBX oTaoxeHnsaMu. [ToacTnnawomue ke obpaso-
BaHHA yallle BCEro CJOKeHB TJIHHAMH HJIH KapOoHATHBIMH NOPO-
namu. OnHako HauboJee 4acTO pacnpocTpaHeHLl TAKHE TEKCTYpPHI
cpefln TecYaHO-TIHHHCTHIX OTJOMKEHHH, NpHUeM BHeApeHHs Mpen-
CTABJEHbl NMecUaHBIMH (HepeiKo ¢ NpHMecblo IPaBHHHBIX 3epeH H
Cr'YCTKOB [JIMHHCTOrO W KapOoHaTHOro MaTepHasja) MNOpOLaMH,
a MOACTHJAIOUIHE — IIHHHCTEIMH (cM. pHe. 38). Bausku k Tekcry-
paM BHeIpeHHs MO TMPOHCXOMKAEHHI0 W OOJHKY IIapoBble HJH T0-
AyIIeyHble TEKCTYpHl, MHOrAa HabaiofaeMble B rnecyaHukax. OHu
NPOSIBJAAIOTCA B TOM, YTO HEKOTOPBIE IJIACTHI INeCYaHHKOB, MOAOGHO
MOABOAHBIM JIABOBLIM TOTOKaM, 00JafaloT 3JJIHICOBHAHBIMH, HJIH
MOAYINEYHBIMH, TEKcTypaMmu. B 3THX cayyasix mecuaHHK pas3OHT Ha
MHOTOYHC/IEHHBIe W OOBIYHO MJIOTHO YNaKOBAHHHE MIapoofpasHble
HJIH MOAYIIKOBH/HBIE yYaCcTKH. TakHe TEKCTYyphl HHOTJA Ha3biBalOT
«MOAlyIIeYKaMH», «CEBJAONOYKAMH» WM daxe MeHee NOLXOAAIIHM
TEPMHHOM «IOTOKOBBIe okaThimmn» [215]. Onaunako, noxaayii, Goaee
COOTBETCTBYIOIINM OOJHKY TAaKHX TeKCTyp Oyler Ha3BaHHe «KOMb-
eBHIHAA TEKCTYypa».

Pasmepnl TaKHX KOMbEB MOTYT H3MeHSITbCSl OT MEPBLIX CAHTH-
METPOB 10 HEeCcKOJbKHX MeTpoB B anamerpe. OHH pelKO HMEIOT
ceprueckyio (opmy; uallle 3TO 3JIHICOBHAHBIE, NOYKOBHIHBIE H
KOMbeBHJIHBIe o6pa3oBaHus. [lpu 3ToM pasmep KOMbeB, Kak M HX
thopMa, MOTYT 3HAUHTEJIbHO H3MEHATbCA B OHOM H TOM IKe MJjacre
(puc. 39). KombeBHIHBIE TEKCTYPBI M clelbl BHeApeHHH HHoraa
nposBasAoTes coBMecTHO (puc. 40).

B Tex cayuasx, KOT/la NMecyYaHblii MaTepHas IepBOHAYaabLHO 00-
JajflaJ YeTKOH CJOHCTOCTBIO, BHYTPH KOMbLEB CJOHKH €ro HHOTAa
yeTko AepOopMHPOBAHEI, NpHYEM OOBIYHO B COOTBETCTBHH € (OpMOIil
HHJKHell ToJoBHHH KoMa. [losromy Hepelko obpasyloTcst dHaiie-
BHAHBIE TEKCTYPH CO CJerka 3arHyTHIMH BO BHYTPb KpasMH,
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Pne. 39. KombeBuaHas TeKCTypa B TJIHHHCTBIX Hec-
YaHHKAaX ¢ PeJHKTaMH XO0f0B uepmeil, Humxnemeno-
BEe OTJI0MKeHHa Depranckoil BrajHHEL.

Puc. 40. Bueapenne necyanblX KOMbEB B NOACTHJAIO-
IIHe KPACHOUBETHHIE IVIHHBL H BKJIOYEHHS TVIHHHCTOTO
MatepHana MeXKAY HEeKOTOPHIMH KoMbsiMH., Humue-

MeJIOBBIe OTJ0KeHHs Pepranckoil BnafHHAL



oGpalleHHble BRITYKAOCTBIO BHE3. B Apyrux cayuasx, Koraa NepBHY-
HBIH MecyaHblfl ocalloK He 06Ja/at YeTKOH CAOHCTOCTBLIO HJIH Korjga
npu 06pasoBaHHH KOMbEB MaTepHaJ HCHBITHIBAJ JOCTATOUHO HHTEH-
CHBHOE TiepeMellHBAHHE, PEJHKTOB CJOHCTOCTH B TAKHX KOMBEBH[-
HBIX TEKCTYpPAax He 3aMeTHO.

HMuoraa B oTaI0KeHHSIX ¢ paccMaTpHBaeMBIMH TeKeTypamu (cwm.
puc. 39), Kak HepelKo H B INeCYaHHKAaX C TEKCTypaMH BHE/IPEHHS,
OTMEUaloTCs MHOTOUHCJeHHBle cJelAbl XOAOB IIOJ3aHHS uepBeil.
OueBnano, yTo x0AB 00pa30BajuCh yiKe MOCAE BO3HHKHOBEHHS
CaMux TekcTyp. ITO J0Ka3blBAET, YTO TEKCTYPHl BO3HHKAH He
N037Ke paHHel cTajWH [AuareHe3a W, CJIeJ0BaTe]bHO, OHH MOTYT
HCNIO/L30BAThCA KaK HHAHKATOPBLl CYUIECTBOBAHHS Ha OHE BOJOe-
MOB HAaCBHIIIEHHBIX BOLOH THAPOMJIACTHUHBIX HJIOB.

CoelyeT MogYepKHYTDL, UTO ec/H ONHCAHHBIE NPU3HAKH H MO3BO-
JAIT CYAHTL O HAKOIJIEHHH OCAJKOB B 0OOCTaHOBKE YYacTKOB BO-
AoeMoB, oOunajnaBmuX caabofi NOABUKHOCTBLIO BOJN, H THApOIIA-
CTHTHOM COCTOSIHHH CaMHX OCaJKOB, TO HX OTCYTCTBHE caMo IO
cebe elle He ABIACTCS IOKA3aTeJIeM TOFO, UTO YCJAOBHs HAKOIJIC-
HHf OCalkKoB H HX (PH3HYECKOe COCTOSHHe OBLIH CYLIeCTBeHHO
HHBIMH., :

Eme Goabmyio c/0KHOCTb, ueM BBISICHEHHE XapakTepa JHa
JAPEBHAX BOJOEMOB, INpEACTABJASeT ONpeAes]eHHe CKOPOCTH HaKOI-
JleHHsi  OBIIBIX OCafKOB, IIOCKOJBKY IPOIEcCe 0CaZKOHAKOIICHHS
BCerjla cONMpOBOXKAAETCS AJHTENLHBIMH 3TalaMH OTCYTCTBHSI OTJIO-
JKEHHA 0CafoYHOrOo MaTepHasa H uepeloBaHHEeM OTJOMKEHHS ¢ Ie-
PEMEIBOM, TepeoTJOKeHHeM H pasMLIBOM (MJIH pacTBOpeHHeM) pa-
Hee o0pasopaBulerocsi MaTepHa/ia. B HEKOTOPHIX ciyuasx GoJblias
CKOPOCTh OCaJAKOHAKOIJIEHHS! MOZKeT II0JHOCTbIO NMORABJAATH Pa3BH-
THE JOHHBIX OPTraHH3MOB HMJIH Ke 0O0yC/JOBJIHBATL H3MEHEHHE
(OpMBI pakoBHH, H OCOGEHHO GHOrepMHBIX obpazoBanuii, OxHako
HauGosee ONpeNeeHHO O CKOPOCTH OCAJAKOHAKOMJIEHHS MOIKHO cy-
ANTH Ha OCHOBAHHH MOIIHOCTEH FOAHYHON CJOHCTOCTH (PasjHuHLIX
JAEHTOYHbIX H JIArYHHBIX OTJIOKEHHH) M B KaKoii-To Mepe HHOIJA IO
HEKOTOPLIM APYrHM danubiM [43, 125].

BbIABJIEHHE YCJIOBHH OCALKOHAKOIJIEHHA
MO OCOBEHHOCTSAM 3AXOPOHEHHSI ®AYHBI U $JIOPbI

Hcnosib3osanne MaHHBIX O COLEPKAUMXCA B APEBHHX OTJIOMKE-
HHAX OCTaTKaxX OPraHM3MOB, eCJH H3BEeCTHEI VCJI0OBHA HX 05HTaHHH,
Hanboslee HaJEXKHO I03BOJIAET CYAHTL 00 yenoBusix oGpasoBaHus
STHX 0CaiKkoB. OZHAKO [OAOOHBEIE PEKOHCTPYKUHH CHABLHO 3aTPy-
HAKTCA H3-3a TOTO, 4YTO HCKONAeMble OPraHH3Mbl 4acTO 3aX0po-
HAIOTCA He HAa MecTe WX OOHTAHHSA M MOTYT HCHBLITHIBATL [LaiKe MHO-
TOKpaTHOe mepeoT/iokeHHe.. Bor mouemy n/s HafeXKHOro cysxmie-
HHA 06 O0OCTaHOBKe HAKOMJEHHS APEBHHX OCALKOB HEOOGXOMHMO
3HATH HE TOJBKO YCJOBHSI CYNIECTBOBAHMSI HPUCYTCTBYIOUIHX B HHX
OCTaTKOB JpPeBHHX OPraHH3MOB, HO H YCJOBHS HX 3aXOPOHEHHS.
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[locaennee e He MoxeT OBITh BbisicHeHO 0e3 HCMOJNL30BaHHS Cre-
HHAJbLHEIX HAG/IOLEHHH, JHTOMOTHYECKHX H Majeoreorpaduueckix
ganubsx. CiefoBaTenbHo, BHsicHeHHe o6pa3oBaHHs APEBHHX OTJ0-
JKeHHil, JlaKe MaJeoHTOJOTHIECKH OXapaKTepH30BaHHBIX, MPEACTaB-
jAsier coBoill  KOMIJIEKCHYIO HecTaHIapTHylO 3ajady, 0pH pe-
[IEHHH KOTOPOil HeoOXOAHMO HCIOJb30BaTh MIMPOKHH apceHan mna-
JICOHTOJIOTHYECKHX, JHTOJOCHYECKHX U 11a7e0reorpadHueckux me-
TOJ0B.

HeoGX0MHMOCT ¥ BajKHOCTb HCIOJNbL30BAHHA JAHHEIX 00 ycJo-
BHSIX 3aXOpPOHEHHsl JAPEBHHX OPTaHH3MOB, MO3BOJAKUIHX BIACHATD
o6lHe YCJIOBHA OCALKOHAKONJIEHHs, Hauboaee OTHETAHBO MOTYT
6HITh MOKa3aHbl HAa NPHMEpe BEPXHEMEJNOBHIX OTJIOMXKEHHI MOHIOJb-
ckoit Tobu. ITo paznooGpasuio u OOHJIHIO OCTATKOB Pa3/IHUHEIX Op-
raHH3MOB YyKa3aHHble OTJIOXKEHHS, HECOMHEHHO, YHHKaJ/bHbI. dra
VHHKa/JbHOCTb, BEPOATHO, Bbi3BaHa HE CTOJBKO HeOOBIYHO BGOraThiM
OPraHMYeCKHM MHPOM, CYLIECTBOBABLIMM Ha TEeppHTOPHH MosHro-
JAHH B TO3JHEM MeJy, CKOJbKO crenu(uKoi 3aXOpOHeHHs OpraHu3-
MOB, KOTOpas B CBOW ouepeib 0OyCJHOBIHBANACH cBoeobpasHem
ocafKoHakonJeHus. [1oaToMy Bpsill JH MOXKET ObITh NepCHeKTHB-
HBIM NPH TPAaKTOBKe YCJOBHi 00pasoBaHHsi pacCMaTpHBAEMbIX
OT/IOZEHHIl TOHCK B HHX aHaJoroB HanboJiee pacnpocTpaHEHHbIX CO-
BpeMeHHbIX 00CTaHOBOK OCa/KOHAKOIJIEHHsl Ha OCHOBE JHIIb KAKHX-
To oOmMHAX 4epT. YHHKAJIbHOCTh OOBEKTa YKa3biBaeT Ha HECOMHEH-
nylo cnenuduky (pOpPMHPOBAHHS OCALKOB,UTO BHISBIBAET TPYAHOCTD,
a MoKeT OBITh, W HEBO3MOMKHOCTb IPOCTOrO HCIOJb30BAHHA Me-
TOAA AKTYa/JH3Ma MPH PEKOHCTPYKIHH STHX yCJIOBHH. g

Hau6oJibllice 3HayeHHe MJs BLISCHEHHS YCJAOBHH (OPMHPOBA-
HHSI BepXHeMeJOBbix OT/IoxKeHui T'oOu HMeeT aHaIH3 0cobeHHO-
cTefl 3aXOpOHeHHsI KPYMHOPAKOBHHHBEIX NPECHOBOJHBIX ABYCTBOpHa-
THIX MOJJKOCKOB, Bce 3TH MOJUIIOCKH, HeCMOTpsi Ha CBOe pasnood-
pasde, OLLIH THNHYHLIMH OOHTATENsAMH npuOpeRHON MeJKOBOAHOH
30HB KPYIHHIX O03€PHBIX BOMLOEMOB, XapakTepH30BaBlleHcs JlocTa-
TOUHON MOABHKHOCTbIO BoA [82]. B ykasanHo# CHTyallHH KasaJjloch
6Bl BIIOJHE €CTeCTBEHHHIM, 4TO TaKHe HAXOLKH MOTYT paccMaTph-
BATHCH KAK HHAHKATOPHI CylUleCTBOBaHHA NMPHOPEKHOIO rHAPOAHHA-
MHUYECKH AKTHBHOTO O3epHOrO MeJKOBOJbsi BO BpeMf 3aXOPOHEHHA
MOJIJTIOCKOB B MecCTax, e OTJarajuch BMellaiollHe HX OCaLKH.
B JeiicTBHTEILHOCTH, KaK MPaBH/O0, 3TO OKa3plBaeTcsd He Tak, MO-
CKOMbKY OOBIYHO [ABYCTBOpPUAThbie MOJIIOCKH 3aXOPOHEHBl HE Ha
MecTe HX ob6uTaHus.

Uamie BCero OCTaTKH pPAKOBHH  MOJIJIIOCKOB — BCTpEHarOTCA
B KpaiiHe HeOTCOPTHPOBAHHHIX MOPOJaX: NMCEBAOrpaBENHTAX H pas-
HO3ePHHCTHIX - IECYAHHKAX, HEPELKO COJlepIKalluX paccesHHbIE rpa-
BHiiHble 3epHa, a MHOUAa Jaxe raabky. Kak mpaBuso, B STHX Ke
nopofax, NpHYEM Jla<e yaule, YeM OCTaTKH MOJIIIOCKOB, NpHCYT-
CTBYIOT M KOCTH I103BOHOUHBIX. IlceBorpaBequThl NpeACTaBIAIOT
coBofi mecyaHsie NMOpoAbl ¢ 0OHJIHEM CrYCTKOB HJH 00JOMKOB Kap-
6OHATHOrO MJM TJHHHCTOTO MaTepHata NpeHMyIIecTBEHHO TpaBHii-
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HOro pasmepa. ITH CTYCTKH H OGJOMKH OGBIYHO 3aKJAKYAIOT B cebe
[IPH3HAKH IIACTHYHOTO COCTOSIHHS CJAraiollero WX MmaTepHasia BO
BpPEMsi IlepeHoca H OTJIOXKeHHH 00J0MKOB M ap. [IpHMech Takux
06pa3oBaHHi 4acTO OTMEUYAeTCsi W B PAa3HO3EPHHCTBHIX NMECYAHUKAX,
T. € MEXIy TNCeBJOrpaBelHTaMH M COGCTBEHHO NECYaHHKAMH Cy-
IIECTBYIOT Bce MNpOMexyTouHble pasHocTH. [IpH 3TOM Hepeako
B OIHOM M TOM e IJIacTe HJH MPOcAoe OTMEYaTcst OGhICTpLIE
IEPEXOAbl OT YYACTKOB, CJOKEHHBIX NPEHMYLIeCTBEHHO MCeBAOrpa-
BHHHBIM MAaTepHaJoM, K YYacTKaM, CJAOXKEHHBIM MecYaHbiM. Taxas
CMEHa MarepHaga ocobeHHO 4acTo HalaI0LAeTcs B HalpaBIeHHH
OT NOAOWIBL K KPOBJIE COOTBETCTBYWIIHX I1ACTOB HJM IPOCIOEB,
XOTs OTMeYaeTcs M MO NpocTHpaHHI uX. Hapsimy ¢ 3Tum Becbma
THINHYHO HEPAaBHOMEpHOe paclipelle/ieHHe CJaralollHX TMOPOAY KOM-
MOHEHTOB Na)<e B Mnpefejax ee HeGOJBLIMX YYaCTKOB.

B Takux mnopolax OCTATKH KDPYMHOPAKOBHHHBIX MOJJIOCKOB
pacnpelieieHBl TakMXe KpaliHe HepaBHOMepHO. Ualile Bcero OHH Tsi-
FOTEIOT K pa3HOCTAM, HauOojee oOOralleHHbIM IICEeBAOTPABHIIHLIM
MaTepHaJOM, 3HAYHT, K HH:KHeH uyacTH maacros. IIpm 3ToM xapak-
TepHa OOBIYHAs COMKHYTOCTB CTBOPOK, 4TO y3Ke caMoO MO cefe CBH-
AETENbCTBYET 0 BHE3amHoM, ObICTPOM 3aXOPOHEHHH MOJJIOCKOB.
B T0 e Bpems BecbMa THIHYHO OTCYTCTBHE KaKOMH-THOO OpPHEHTH-
POBKH DAKOBHH HWJIH OTHE/bHBIX CTBOPOK, CJ€d0B OKATHIBAHHA W
O0GJIOMKOB  CTBOPOK. YacTo CTBOPKH paclo/NONKeHb NeprneHIHKY-
JIAPHO K HANJIAaCTOBAHHIO HJ/IM JIEXKAaT BOTHYTOH CTOPOHOH KBEpXY.
PaKkoBHHEL C COMKHYTHIMH CTBODKAMH H3pelKa pacloJaraioTcs
BHN3 mMakymkod. MHoria mameuaercsi Kak Obl BHXpeBOe pacipefe-
JIEHHE DAKOBHH H OTAEJLHBIX CTBOPOK, CBHAETEJLCTBYIOLLEE O TOM,
4TO B MOMEHT OTJIOXKEHHS OCaJ0K HCHOLITHIBAJ BS3KOe TeueHHe W
nepevemrnBanne. O6bIYHO COBMECTHO 3aXOPOHEHHBIE PAKOBHHBI HJIH
OT/e/bHBIE CTBODKH XapaKTePH3YIOTCS Pa3HBIMH pa3MepaMi. ITo
VKa3biBaeT Ha OTCYTCTBHEe HX pacCOPTHDPOBKH IPH mepeHoce,
4 TaKiKe CBH/IETEJLCTBYET O TOM, UTO OCaJlOK HE HCNBITHIBAJ Mepe-
MBIBa H IEPEOTIOKEHHUS.

Takum 06pa3oM, Kak JHTOJOTHYECKHE OCOGEHHOCTH MOpoJI, co-
AepHalluX OCTATKH KPYNHOPAKOBHHHBIX IBYCTBOPOK, TaK M Xapak-
TEp 3aXOPOHEHHS 3STHX OCTATKOB CBHAETEJLCTBYIOT O TOM, 4TO
OCa/louHBIl MaTepHaJ, U3 KOTOPOro MOpPojsl 06pa30BaIHCh, GbLT npH-
HECEH W OTJIOXKeH NOTOKAaMH IMOBBIUIEHHOH IJOTHOCTH, T. €. MYTh-
eBbIMH. TONIbKO TakHe AOCTATOYHO TYCTHIE MOTOKH MOTJIH nepexe-
CTH I OTJIOXXHTL CTO/Mb PAa3HOPOAHLIH, HEOTCOPTHPOBAHHLIN MaTe-
pHaJ, colepxKallHii KPYNHBlE pAaKOBHHBI, KOCTH IO3BOHOUHBIX,
d HHOTIa H paccestHHYI ranbky pasmepom Jo 10 cm. EcrectBenno,
OHH MOTJIH JBHTAThCs JIHIIL BHH3 II0 YKJOHY JHA M OTJ4TaTh Ma-
Tepnam NpH BbIXOAe Ha NOCTATOYHO BLIPOBHEHHBIE YYACTKH JHA.
[TockonbKy NOTOKH [OBOJBHO WACTO 3aXBATHIBAMH IKHBLIX MOJ-
JIOCKOB, OGHTaBIIHX B NPHGPEKHOM MEJKOBOAbE KPYMHBIX 03ep,
TO MarepHa/l A0/KeH OBI OTJaraThCst B TeX Ke CaMblX 03epax,
HO yKe Ha 3HauuTesqbHOH rayOune. [loaTomy Bo/HeHHS BoALL Ha
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3THX TMyOHHAX He NOCTHTAaNH JHA H OCaJ0K He HCOHTHBAJ nepe-
MBIBA H NEPEOTJIOKEeHHS.

BTopoii THN 3aXOpOHEHHH KPYNHOPAaKOBHHHBIX MOJJIIOCKOB CBSI-
3aH € OTVIOKEHHAMH, 00JajalollHMH NPH3HAKAMH NOABOAHOTO
ONmoJI3aHus ocaikoB. Yalle Bcero TakHe MOPOAH COCTOAT H3
CJIOXKHO IepeMeIIaHHOT0 IecYyaHoro, ajIeBPHTOBOrO H TJIHHHCTOIO
MaTepHaJ0B, KakIBlH H3 KOTOPHIX JOCTATOUHO XOPOMIO OTCOPTH-
pOBaH, NpHYEM HEPEAKO y pas3JHUHLIX (a HHOTAA H OJHHAKOBHIX)
JIHTOJIOTHUYCCKHX pasHOoCTell HEONUHAKOBAas OKpacKa. BrimodeHps
NICeBIOrPABHHHBIX 3€DeH, NMPHMECh I'PaBHS U TaJeK OTCYTCTBYIOT.
XapakTepubl, KaK M JUis NEPBOTO THNA 3aXOPOHEHHUI, XAOTHYHOCTH
pacnpeflesieHHsl, HEOPHEHTHPOBAHHOCTL OCTATKOB HJIH CJIENKOB pa-
KOBHH, COMKHYTOCTh CTBOPOK. OcraTkn O0OGBIYHO pacnpeiesenst
B IIOpOJie HENpPaBHILHBIMH NSATHHCTBIMH HJH JHH30BHAHBIMH CKOII-
JEHHSMH. B Tex e ONo/M3HeBBIX TOPH30HTAX HJIH B HENOCpea-
CTBEHHO MOACTHJIAIOIINX HJH MepeKPHIBAIOIIUX HX TOHKO3EPHHCTHIX
TEPPHIeHHBIX WJIH KapOOHATHHIX TNOPOJAAaX OTMEUalOTCs OCTATKH
OCTPAaKOA, a HHOTAA H Guaaomoa. ITO YKa3kBAeT HA TO, UTO OMOJ-
3aHHe NPOUCXOAHJO B O3epHHX obGcraHoBKax. Yacro ocraTku ABY-
CTBOPOK INpeJCTaBJEHBI 1EJTbIMH PAKOBHHAMH C 3aKPBLITHIMH CTBOp-
KaMH, M3 4ero clefyeT, YTO NPOHCXOAHJIO NOTpebeHHE ellle JKHBBIX
moamockoB. [lostomy Heab3s mnpeAnonarats NepeoTNOKEHHEe
OCTaTKOB 03€PHBIX MOJIIIOCKOB B KakKHX-THOO HHBIX (hauHaJbHBIX
06CTaHOBKaX, HANPHMEpP B PEUHBIX HJIH HA3EMHBIX.

Hs puc. 41 BuAHO, 4TO MeCTOHAXOMKIEHHA KPYIHOPAKOBHHHBIX
MOJIJIIOCKOB B HM3Y4EHHBIX OTJIOMKEHHAX, 0COOEHHO B H3M3I3THHCKOI
CBHTE, AOCTATOYHO yacThl, Bce OHH mpuHagmekaT K ONHOMY H3
ABYX PacCMOTPEHHBIX THIOB 3aXOPOHEHHH I OMHO3HAYHO CBHJE-
TeNbCTBYIOT 00 O3CDPHHIX VCJIOBHAX OTJOKCHHS BMeIAloNHX HX
0CaZKOB. DTH MeCTOHAXOXKICHHSA 06pa3oBajich B pesyabTare TOTO,
UTO OCAaJOYHBIH MaTepHas H OOWTaBIIHE B NPHUOPEKHOM MEJIKO-
BOJbEe MOJITIOCKH BHE3aNHO BOBJEKAJHCh B IPOLECC CYCHEH3HOH-
HOTO HJIH TOABOAHOOMOJ3HEBOTO MEPEMELICHHS M TOCJAEAYIOUIEro
GbICTPOro (MIHOBEHHOIO) OTJOXKEHHS 3HAUHTEJLHOH Macchl ocaj-
KOB B NOHHKEHHAX NOABOAHOTO pebeda.

OtMeyennoe mo3BOJsIeT NpeRnoJaraTb, UTO B H3YYEHHHX O0b-
CKTaX OCTaTKH KPYNHOPAKOBHHHBIX O3€PHBIX IBYCTBOPOK, KaK TIpa-
BHJIO, 3aXOPOHSIJIMCh JIMIIL NPH OBICTPOM (MTHOBEHHOM) OTJIOMKE-
HHH 3HAYHTEJNLHOr0 KOJHYEeCTBa OCaZOYHOTO MaTepHaJta. [Ipm stom
nocae OTJHOMKEHHsi 0Ca/loK He HCNBITHIBAJ MepeMbiBa HJH IepeoT-

Puc. 41. Cxema cTpoemuss OCHOBHHIX H3YYEHHBIX DA3DE30B BEPXHEMEJOBHIX OTIONKE-
Huit KOkHoit Monroann.

I — ncepporpasenuTsl ¥ PAasHO3EPHHCTHIC MECYAHHKH ¢ NCEBAOTPAaBHIHBLIME aepHamu; 2 — mec-
YaHHKH H aneBpPOJHTH; § — rauHbl; 4 — IIHHBl ¢ KapGOHATHBIMH JKeJBAKAMH MJH JIMH3AMH;
5 — necko-KapGonaTHLIe MOPOALl HJAH KapOoHATHEIE KEJBaKH B NecYaHHKaX; 6 — MEecTomoJo-
HEeHHe M HOMEp pa3pesa; MECTOHAXOMAEHHA: 7 — KPYNHOPAKOBHHHBIX ABYCTEBOPYATHIX MOJ-
JIOCKOB, § — KocTeil nHHO3aBpoB H uepenaX, 9 — octpakox, 10 — dmanonon, 11— ckomjenui

pHIG, 12 — cKOpAYNb SHL JAHHO3aBPOB.
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JOXKEeHHs, 4TO CBHJETeJbCTBYeT O 3HauyHTeJbHBIX IJyOHHAX ero Ha-
konieHus. [IpH MeaseHHoM e (HOpMaJbHOM) OCaiKOHAaKOIIe-
HHM, XapaKTepHOM [AJs 30HbB OOGHTaHHS IBYCTBOPOK, B OOCTaHOBKe
NOJBHAHBIX BOL H YepelOBAHHSA 3TAlOB OTJAOMKEHHS 0CaJ0yHOro
MaTepuaJa Cc ero nepeMblBOM M pa3MblBaMH, a BpeMeHaMH H OCy-
IIEHHeM OCTATKH MOJIJIIOCKOB TOCJA€ HX CMEpPTH BpSA JH MOIVH
coxpauuThed. OueBHAHO, NPH NPOAOJKHTENLHOM KOHTAKTe C MOX-
BHJKHOH MPHIOHHOH BOMOH, a BPpEMEHAMH H C BO3AYIIHOI cpeloii
oHn OwpicTpo paspymanuck [23]. K Tomy e BooGlie BEepOATHOCTDH
BXOIAEHH B reoJOrHYeCKHHl pa3pe3 NPHOPEKHBIX OTIOKeHHI
03ep, 00JalaBLUIHX H3MEHUYHBOCTHIO CBOHX pa3MepoB H YDPOBHS BOJ,
Ype3BLIYAHHO MaJa.

[TosTomMy, BepoATHO, TONBKO H BCTpeYeHbl MeCTOHAXOMKAEHHA
OCTAaTKOB [BYCTBOPOK, BO3HHKIIHE B pe3yabTaTe B oOlleM Kara-
CTPO(GHYECKUX COOLITHH — AEATENbHOCTH MYTheBHIX IIOTOKOB H IIOA-
BOJHBIX ONOJI3aHHII OCAZKOB. ITH ABJEHHS NPHBOAHIH K OBICTpPOMY
OTJIOMKEHHIO 3HAYHTEJbHBIX MOPLHH 0OCaJ0YHOro MaTepHata, KOTO-
PHEIi H30JHpOBaJ paccMaTpHBaeMBle OCTATKH OT BO3JeHCTBHS ar-
peccHBHBIX BOL OaccefiHa mau aTMocdepHux ocankoB. Kpome Toro,
OCallkH OTJiarajuch B 30Hax, Oojee yrajeHHBIX oT OeperoB u Go-
Jee rayvOOKOBOLHBIX 110 CPABHEHHIO C MECTaMH OOHTaHHA MOJJIIO-
cKOB. B TakHxX yuyacTKax BOJOEMOB arpecCHBHOCTb BOJA MorJsa ObIThb
TaKe 3HAaYHTEJbHO MEHbIIE,

Jasi n3yueHHBIX OTJOMKEHHH XapaKTepHa ompejejeHHAas pHT-
MHuHOCTh (puc. 41, 42). B ocHOBaHMH pHTMa OOLIUHO 3aJjeraer
N1acT WJIH TPOCAOH TCeBLOTPABEJHTOR MJH pPa3HO3epHHCTLIX Ie-
CYaHHKOB. 3TH nNOpoAnl oObluHO HaHOOJee KPYINHO3EPHHCTHE, H
HMEHHO B HHX Yallle BCEro MNPHCYTCTBYIOT OCTaTKH KPYMHOpaKo-
BHHHBIX MOJIIIOCKOB. lleMeHT TOpOJ YacTo COZEPIKHT OTHOCH-
TeILHO TOBHIIEHHYI0 NpHMech KapGoHATHOro MaTepHaJja, 4To OI-
pelensieT MX YBEJHUEHHYIO NpPOYHOCTb. [l03TOMY njacTbl Hepeako
00pasyioT B o0Ha:EHHSX XOPOILIO BblpaxKeHHbIe KapHH3Bl H BbI-
CTYNIH, SIBJASIIONINECH MAapKHPYIOUIHMH TOpPH30HTaMH. MOIIHOCTD
Takux Hopoj 06uluHO He Gosee 1 M.

Brimrenexkamias, oOBYHO OCHOBHAsl, 4acTh PHTMa (MOIIHOCTD
nHorna 10 M) mpexcraBieHa OoJiee MEJIKO3€PHHCTBIMH M Jyulle
OTCOPTHPOBAHHBIMH IecUYaHHKaMH, HepelKO BBepX MNepexOAfLlHMH
B aJjeBpoanTe. Yacto oHH KococaoHuaTel, MHOrga pHTM Ha HHX
I 3aKaHunBaercd. B Ipyrux cayuasix BepxHsis 4acTb puTMa (MOIL-
HOCTBIO 0 MEPBBIX METPOB) CJAO0MKeHa MVIMHHCTBIMH OCagKaMH, MpH-
yeM B T/HHAX, ocobOeHHO O0JH3 KPOBJH, JOBOJBHO YacTo MPHCYT-
CTBYIOT KapOOHATHBIE KOHKpELHH H JHH30UKH. JTO 00llas TeHIeH-
g H3MeHeHHs coctaBa puTtMmoB. Ha doune xe ee ormeuaercs
yepeloBalHHe NPOCI0eB pasjnHuHoro cocrasa. Hepenko Habmofaores
HAKJAOHHAS CJAOHCTOCTb, ONOJA3HEBbIe JedopMalHH.

Uro6bl BHISICHHTE YCJI0BHS 00pasoBaHHs BCEro KOMIJEKCa OTJIo-
KeHHH, HeoOX0JAUMO Npesk/Je BCero BBIABHTb FeHe3HC IepPBOro 3Je-
MeHTa puTMoB, M3-3a oTHOCHTeNbHOH rpy60o3epHUCTOCTH MaTepHana,
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CJ1aralollero MnepBblil 3J€MEeHT pPHTMA4, MOXKET CO31aTbCid MHEHHE,
4TO 3TO OTJOKEHHS] Pyces JOCTATOYHO KPYIHBIX pek, 6JyKIaBLINX
no oOWHPHOH TEPPHTOPHH 30HBI OcCajKoHaKomieHus. J[ledcTBH-
TeJIbHO, TakKHe MPeNCTaB/JIEHHA YK€ BLICKA3BIBAJIHCh, OJHAKO, KaK
ObLIO TOKa3aHO BhILIEe, HM IPOTHBOPEYAT MHOTHE O0COOEHHOCTH 3THX
NMOpPoJ, H B MEPBYIO ouyepelb HepelKoe NMPHCYTCTBHE B HUX KPYIHO-
PaKOBHHHBIX O3€PHBIX MOJIIIOCKOB. [IpoTHB peuHoro reHesmuca CBH-
JIeTeNbCTBYET M XapakTtep 3aneranus mopoia. Ouu obpasyior gocra-
TOYHO BLIJCPXKAHHBIE TI'OPH30HTBl HJIH OKPYIJIO-H30METPHUHLIE
B II1aHe TesJa, a He y3KHe BHITAHYTHIE IOJIOCHl, XapaKTepHbie AIs
PYCJIOBLIX OCaaKoB. B OT/HuYWe OT peuUHBIX OTJOQKEHHH, B IOJOLIBE
HX OOBIYHO He OTMeuaeTcs CJAeJ0B Pa3MLIBOB H 3PO3HOHHBIX Bpe-
30B. Haobopor, xapakrepHasi uepta — pasHooOpasHbie caeabl BHeI-
peHHs H BTEKaHHs MaTepHaja B INOACTHJAAIOUIHE OTJIOXKECHHS
(puc. 37, 43). DTH TeKCTYphl YKa3blBAIOT, ¢ OAHOH CTOPOHBI, Ha TO,
YTO 3HAUYHTENbHAs Macca OCAaJOYHOrO MaTepHaja OTKJadblBajach
OBICTPO, @ C APYrOH — 4TO OT/IOMXKEHHE INPOMCXOAHJI0 HAa JOHHBIE
OCa/IKH, HacHIEHHble BOJOH H NOTOMY Ype3BHIYAHHO TMOABHIKHBEIE H
nogarauBbie. EcTecTBeHHO, YTO TakHe OCAaJKH MOTJIH CYLIECTBOBAThH
JHIIb B 006CTaHOBKe cJabomOJABHKHLIX BOJA, HO OTHIOAL He Ha JHE
pycen pex.

Takum obpasom, HayueHHe OCOGEHHOCTEH 3aXOPOHEHHH KPYNHO-
PAKOBHHHBIX MPECHOBOIHEIX ABYCTBOPYATHIX MOJIIIOCKOB COBMECTHO
C HEKOTOPHIMH APYTHMH JaHHBIMH TOKa3aJio, YTO CPeIH COOTBETCT-
BYIOIIHX BepXHeMeaoBHIX oTjoxeHHH HOxHol ToOH mupoko pac-
NpOCTPaHeHbl OCaJKH KPYMHLIX O3€PHBIX BOJZOEMOB CO 3HAUHTE/b-
HBIMH (MecTaMH) riayGHHAMH.

O6uine ycJoBHS HAKOIJIEHHS JIPEBHHX OCAJKOB, a MHOTAa H Cy-
lleCTBOBaHHE 30HAJBHOCTH B pachnpefiefieHHH B JApeBHeM Gaccefine
BOJ PasJH4YHOH COMEHOCTH B pAle CJAYYaeB MOMKHO BHISIBHTh MyTEM
aHaJn3a 0COOeHHOCTEHl COHAXOXIEHHS OCTATKOB OPraHU3MOB, O0H-
TaBIIHX B pasAH4yHbIX oOcTaHoBKax. Hampumep, B MeJoBHIX OTJ/IO-
Kenuax PepraHcKoH BHaJHHBLI HHOTJA COBMECTHO 3aXOPOHEHBI OC-
TATKH HaseMHBIX (XHIIHble JHHO3aBpPbl), NPECHOBOAHHIX (MOJJIIOCKH
H yepenaxs) H MOPCKHX (YepemnaxH, akyJbl, HXTHO3aBPbl, CKAThl)
opranuamoB [25, 122]. Takne 3aXOpOHeHHsI BCTPEYalOTCH B Pa3HO-
BO3DACTHHIX OTJIOXKEHHAX H APYrux paiionax [121, 173]. MssecTHu
OHH H B BepxHelpckHx moponax Ceseproit ®eprainbl, rae B 0QHOL
H TOH e MaJOMOLIHOH Nauke, a 4acTo B OAHOM ydYacTKe MOPOIbI,
Obiin oOHapysKeHbl OGJIOMKH MNaHUHPeH NPECHOBOAHBIX 4Yepenax,
3y06Bl XHIIHBIX JHHO3aBPOB H KPOKOAMJIOB, OGJOMKH NJIaBHUKOBhIX
IIHIOB M 3y6bl aKyJ, PaKOBHHBI MPECHOBOJHBIX MOJIIOCKOB. OueHb
4acTo B BePXHEMEJOBHIX OTJIOMXKeHHsX MOHTOMHH COBMECTHO BCTpe-
uaKnTCs OCTATKH DAKOBHH MNPECHOBOJAHBIX O03€PHBIX MOJJIIOCKOB H
KOCTeH, HX COUJIEHEHHH W Na)Ke CKeJeThl CYXOMYTHHIX JHHO3aBPOB.
B wmenoBbix orsiokeHusx Pepranbl M3BECTHHI COBMECTHbBIE 3aX0pO-
HEHHSI 0CTAaTKOB pasHoobpasnoil MOpPCKO#l dayHLl H MPEeCHOBOIHBIX
XapoBHIX BOZOpOCJaeH (ycTpHuHas CBHTA) HJIH MPHCYTCTBHE B 0J1-
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Puc. 42. Xapakrep pPHTMHYHOCTH B BepXHeMeJOBHX oTi0KeHuax H)xuoit Monro-
aud. B nmogoliBe PHTMOB HHOTAA BHAHBI CJIeJbl BHEJDEHHS H BTEKaHHs MarepHama
B MNOACTHJAAIONIHE TJHHHCTBIC OTJIOMKEHHS.

Puc. 43. HepoBHasi, ¢ 10ABOPOTaMH TpanHna NCEBAOIPaBEJHTOB, COJAEPKAIIHX pa-
KOBHHBI JIBYCTBOPYATHIX MOJIIIOCKOB, C MOACTHAAIONIUMH IiHaMH. BepxHeMmenoBLie
oraoxennst lOxuoi Monronnn.
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HOH H TOH JKe Mayke NOPOJA OCTATKOB NMPECHOBOAHBIX KPYNHOPaKo-
BHHHBIX NEJEUHNOL H MOPCKHX (opaMHHUbED.

OueBH/IHO, COBMECTHOE 3aXOPOHEHHE OCTATKOB 3KOJOTHUECKH
Pa3HYHBIX OPraHH3MOB He sABJseTcs OGOJbIIOH PEIKOCTLIO B TOJ-
Llax nepeclaWBaHHUg KOHTHHEHTAJbHbIX H MOPCKHX OTJIOXKEHHH H
TeM Oosiee B TOJIIAX, HAKATIHBABIIHXCS BO BHYTPHKOHTHHEHTAJb-
HBIX BOJOEMax. Be/lb B KOHTHHEHTANbHBIX yCJIOBHSX, 0COGEHHO B 06-
CTAHOBKE MEIKIOPHBIX BIIaJHH, YKJOH 0OIero CKJOHA KaK HaseM-
HOro, Tak H MOABOJAHOTO, KaK [PAaBHJIO, 3HAYHTEJNbHO O6oJblle, YeM
YKJIOH ana weqbdos Mopel. EcrecTBento, uto o6pasyioliyecs B Ta-
KHX YC/IOBHSIX OCaJKH, 8 C HHMH W OCTATKH OPTaHH3MOB H (hJIOpBI
Jierye MepeoTiaralTcs, 3aKOHOMEPHO MNepeMmeliasdch BHH3 MO 06-
LEMY CKJIOHY H3 OIHOr0 JIHHaMHuecKoro dannajnbHoro mosica (mo
Tepmunosoruu B. M. ITonosa [114]) B apyroii.

CaenoBaTenbHO, MOXKHO MOJMArath, uTo MoOpcKas ¢(ayHa, Kak
npaBuso, Aaxe ecaH oHa Oblla TepeoTyiolKeHa B Ipejaesnax OJHO-
BO3PaCTHOr0 rOPH30HTA, JOJKHA 3aXOPOHATHCS B MOPCKHX OTJIOMKe-
HHAX, B TO BpeMsi KaKk HaseMHas HJIH NPECHOBOJHAS MOXKET IO-
MacTh H B MOPCKHE 0CajJKH, HOO NepeoTIoXKeHHe BCerjga MNpoHCXOANT
BHH3 MO yKjouy obuwero ckjaona. Beameacrsme storo npu ompefe-
JEHHH TeHe3Hca OTJOXKEHHH 10 OCTATKAM COJAEpIKAIIHXCH B HHX
OpPraHH3MOB CJe/llyeT OTAABaTh NpeAnouTeHHe MOPCKOH (ayHe, a He
Ha3eMHOM HJIM NMPECHOBOAHOM, HHAYe roBOPs, OCTATKAM OPraHH3MOB,
o6HTaBWHX B HauGoJee THICOMETPHYECKH MOHHKEHHBIX (halHab-
HBIX JHHAMHYECKHX MOSiCaX WJH 30HaX, a B CJydyae PasHOBO3PAcCT-
HOCTH OPraHH3MOB — CAMBIM MOJIOJLIM.

B 10 ke BpeMs cayyanm COHaXOMKIEHHS OCTATKOB PA3JIHUHBIX IO
YC/IOBHIO OOHTaHHsA OPraHH3MOB JIal0T BO3MOMKHOCTb CYAHTh O JPeB-
Hell 30HAJIbHOCTH ONpeJiesIeHHEIX JaHAMAPTHHX KOMIOHEHTOB, B TOM
UHC/e O 30HaJbHOCTH COJIEHOCTH BOJ BoZoeMoB. Tak, BhlllleyKa3aH-
Hble TPHMePhl O HAXOXK/JAEHHH OCTATKOB MOPCKHX OPraHH3MOB COB-
MECTHO C TMPeCHOBOJAHBIMH YKashiBAIOT Ha TO, YTO MOPCKHE YCJIOBHS
B CTOPOHY CYIIH CMEHSIJIHCh 30HOH onpecHeHHHX BoJ. CoBMecCTHOe
3aXOpPOHEHHE OCTATKOB OPraHH3MOB, OOHTAaBIIHX B YCJAOBHAX BO-
JOEMOB, C OCTAaTKaMH CYXONMYTHHIX (opM yKaswiBaer Ha 6.H30CTH
K MECTy OTJIOKeHHs BMELalOUHX HX OCaAKOB JApeBHeH o6aacTH
CHOCA, a B pAAE CJyYyaeB CBHAETEJbCTBYET O CYLIECTBOBAHHH OCT-
POBHHIX o6smacTell cHoca.



[IABA 4 METOD.bI

BbifiBNIeHMA [APEBHEro KnuMmarta

OCHOBHBIE ACTPOHOMHYECKHE W FTEOJIOTHMYECKHME
®AKTOPBI, ONMPEAEJIAIOIMHKE KJIHMAT

OCHOBHBIMH NOKa3aTeJsgMH, XapaKTCPU3YIOUHMH KIHMAT, fAB-
asoTes Temnepatypa u Gananc Baaxzoctd. [lpu sToM H Temmepa-
TYPHBIE PEXHMbl Pa3HbIX KJIHMATHUCCKHX 30H, H CBOHCTBEHHBIC HM
Ganalchl BJAATH B OCHOBHOM OINpeensiioTcss acTpOHOMHYECKHMH yC-
JOBHSIMH CYILECTBOBaHHs 3eMJIH: HAKJIOHOM ee OCH K SKIHITHKE,
oopauiernem Bokpyr CoJHIa, BpalleHueM BOKpYT CBOGH OCH H IIO-
ayuennem sHepruu ot Coanna [143]. OTH QakTOphl HE TOJILKO CY-
[leCTBOBAAH Beceraa, HO H OblIH  J0CTATOYHO YCTOHUHBLIMH  H
M03TOMY TIOCTOSIHHO AHCTBOBA/IH B HANPABJIEHHH CO3/LaHHAA IPHHILI-
IHAALHO OAHONH M TOH 2Ke IJIAHeTAPHOH CHCTEMBl IHPKY/ISLIHH BO3-
JVLIHBIX Macc H peHMa aTMOCHEPHBIX 0CaJKOB, CyTh KoTOpoH 3a-
KJII0Uaercs B caelyolleM.

BesieactBue mapooGpasnoit hopmbl 3eMJIH, HAK/IOHA OCH €€ Bpa-
LIeHHsT K MJIOCKOCTH KJHITHKH M AOCTATOYHO naoTHOH aTMmocdepbl
KOJMUECTBO TemJa, MoaydaeMoro Tponocdepoil BOIH3H MOJIOCOB H
B 9KBATOPHAIbHOM 30HE, PE3KO Pa3JIHdHO. Harpepaiouiufica BOJH3H
MOBEPXHOCTH 3eMJH B HH3KHX IIHPOTAX BO3AYX PAaCIIHPAETCH H
[OAHMMAETCsl BBEPX, @ JAOCTHIHYB BEDXHHX CI0€B TPOMOCHEpHI, Ha-
yiHaeT ABHraTbcs B HampasjaeHHH mouiocoB. O/iHaKO B pesyJbrarte
NOCTOSHHOTO OTKJAOHeHHsl (BmpaBo B CeBepHOM H BJIEBO B [OzxHOM
noayapHaX OTHOCHTEbHO CBOEro JBHKEHHs), BBI3BAHHOrO Bpatie-
HHeM 3eMm.H, npEMepHo B paionax 30—35-i napaJjiienefl BO3AYLI-
Hble MAacchl HAUMHAIOT NepeMellaTbCd MOYTH B IIHMPOTHOM HaMpas-
JeHHH W, CKAIJIHBASCh, BbLI3bIBAIOT MOBBLIIICHHE JABJECHHS BO3LyXd
y 3eMHOH MOBEPXHOCTH. Takum oGpasom, o0pasyloTcs JBa mnosca
cyOTPOMHUECKHX MaKCHMYMOB armochepuoro aasienus. Ecrecr-
BEHHO, B IPH3EMHBIX CJ0SX TPOmocdepsl BOSHAKAIOT JABHKEHUS BO3-
JAvXa H3 3THX [OSCOB KaK K 3KBATOPY, TaK H K NOJIOCAM. JBHXKY-
pecst K 9KBaTOPY BO3JyLIHBIE MAcChl H3-3& BpallleHHsd 3eman B Ce-
BCPHOM MOJYIIAPHH OTKJIOHAIOTCA BIpaBo, a B IOKHOM — BIIEBO
OTHOCHTEJIbHO CBOEro ABHKeHHS H 00pasylor aBe ycTofiYHBO CY-
{IeCTBYIOl(HEe CHCTEMBI BETPOB — MACCaThl, B CeBepHOM MOJYUIAPHH
JyliHe ¢ CeBepo-BOCTOKa Ha ioro-3amal, a B IOx&HOM — € OTO-
BOCTOKA Ha CeBepo-3amajl. BosjlyurHble e Macchl, ABHAKYILHECA U3
cy6TPONMHKOB K MOJIOCAM, B YMEPEHHBIX LIHPOTaX BCTPEHAIOTCH
¢ BO3AYIIHBIMH MAacCamH, [ABHIKYUIHMHCS CO CTOPOHbI MOJIOCOB.
Berpeua HArpeTHIX M XOJIOJAHBIX BOSAYIIHBIX MAce, pE3KO pasanyaro-
[IMXCH 110 TAOTHOCTH, MPHBOAHT K 3aBHXPEHHSM BO3AYUIHEIX MOTO-
KoB (T. €. K 06pa3oBaHHIO IHKJOHOB), COMPOBOMKAAIOIHXCA MOLbeE-
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MOM BO3AYIIHbIX Macc H MOC/EAYIOUIHM NEPeTOKOM HX B BepXHHX
C10sX Tpomocepbl K MoOJOCAaM H B CTOPOHBI cyOtponukos. [lpu
5TOM BpalleHue 3eMJH, 00yCA0BIHBAIONIEE OTKIOHEHHE JABH K YILHXCS
Tes1 B CeBepHOM noaymapuu BnpaBo u B IOxHOM — BJIeBO, NPHBO-
AMT K mpeobJadaHHI0 BETPOB, KaK AYIOUIHX OT CyOTPONMHKOB K MO-
JII0CaM: CeBepo-BOCTOYHHIX B CeBepHOM MOJYIIAPHH H IOr0-BOCTOY-
HbiX B HOJXKHOM,— Tak H BeTPOB BCTPEUHBIX HANMPaBJCHHH.

B rennom Bo3lyxe MOMKET COAEPKAThCA Bjara B 3HAUHTENBHO
GoablieM KosmuyecTse, yeM B xodogHoM. Tak, B Hacrosilee BpeMms
B YC/IOBHAX KapKOro TPONMHYECKOINO0 KJAHMAara B BO3AYXe Y4CTO CO-
AepHKHuTCsl 0K0J0 4% BoAsiHoro mapa (moo6bemy),a B XOJOAHOM —
0,01%, npuuem ocHOBHas Macca BOASTHOIO nmapa HaxXoJUTCSH B HHUK-
HHX (20 2—3 kM) caosx Tponocdeps. [TockoabKY mpH mogbeMme
BO3AyIUHble MAacchl PACHIHPAITCA H OXJaXKAAKTCH, TO A5 TaKHX
MecT XapakTtepHbl RoxAd. [Ipu 3TOoM mox Tponmukamu BelecTBuHE
GOJLIION BJaXKHOCTH BO3/lyXa KOJHYECTBO ATMOCHEPHBIX 0CAIKOB
BECbMa BEJIHKO, B' BLICOKHX XK€ LIHPOTaX 3HAYHTENLHO MeHbIe, CO-
OTBETCTBEHHO YMEHBIUCHHIO 06LIero CcofepiKaHus NapoB BOJbI
B Bo3ayxe. Hanporus, B mosicax cy6TPONHUECKOrO NOBLILIEHHOTO aT-
MOC(epHOro 1aB/ieHHs MPH HACXOASAIUIEM ABHIKEHHH, 06YCIOBIHBAID-
lleM YNJIOTHEHHe H Harpes, BO3JAYIIHble MacCH (yxe 0CBOGOIHB-
LIHeCs OT OCHOBHOI BJIard NMPH NpPeJIIeCTBYIOLIEM MoIbeMe) He 10J-
AKHBl 1aBaThb 0caikoB. [To3ToMy HMeHHO B Takux paloHaX J0JKHbI
CYL1eCTBOBATb YCJOBHS, NPH KOTOPHIX aTMOC(EPHEIX OCaAKOB BbiMa-
/laeT MeHbllle, 4YeM MOKET HCIAapPHTLCA C TOH JKe MOBEPXHOCTH.

Hrtak, ecnu 6bl mosepxsocth 3eman 6bl1a OXHOPOAHON (IOKPEL-
TOW CHJOWDbL BOAOH WM NPEACTAaBJEHHOH cyllefi ¢ OTHOCHTENbHO
PAaBHOMEPHO pacnpejeseHHbIMH HeGoablIuMH GaccefiHaMu), TO Cy-
IeCTBOBa M OBl ABAa CTPOro IIHPOTHO OPHEHTHPOBAHHBEIX [M0SCA
4PHIAHOTO KJHMaTa, pacrnoJaraBligecs B pafioHax CyOTPOMHKOB, BCS
e OCTa/lbHasl TePPHTOPHS HaxoAuaach Obl B 06CTaHOBKAX T'yMHJ-
HOro KIuMaTa; CpeJlHeroJoBoe BhillaJeHHe aTMoc(hepHLBIX O0CaaKOB
H CPEIHETr0J0Bble TEMIEPATYPHl YETKO 3aBHCEIH OBl OT INHPOTHI
MECTHOCTH; CpeJlHHe HalpaBJeHHsl OCHOBHBIX BETPOB, a COOTBETCT-
BEeHHO H TEYEHHH XapaKTePH30BaMHCh Obl CTAGHJIBHOCTLIO H CHM-
METPHYHOCTLIO OTHOCHTE/ILHO 3KBATOPHA/JALHOR MJIOCKOCTH.

OZaHako reosorHuecKHe NPHUMHBL, BHI3HIBAIOUIHE CYLIECTBOBAHHE
PE3KO BLIpAXKEHHOH HECOJHOPOJHOCTH MOBEPXHOCTH 3EMJH, B OUeHb
GONBIIOH CTeNMeHH HAPyWAlOT PACCMOTPEHHYI aCTPOHOMHYECKH
00yCIOBJIEHHYI0 HAAJbHYIO NIVIAHETAPHYIO CHCTeMY HHPKYJISILHH BO3-
AYUIHBIX Macc H BhIMajeHHs atMocdepHslx ocaikoB. [Ipexkie Bcero
€ Hapyllaer HepaBHOMEpPHoe pacrmpeleneHue Ha 3emJe CylIH H
BOAHBIX TpocTpaHcTB. Tak, H3-3a CHJIBLHOrO NPOrpeBa MaTepHKOB
B TEIJIOe BpeMs 06/1acTH MOBHILEHHOrO CYOTPONHYECKOrO AABJIeHH
HaZl HHMH HCYe3alOT, UTO BHI3bIBAET CYLIECTBEHHYIO MEPecTPoiiKy
BCeil CHCTeMBbl NJIaHETAPHON NHPKYJAUHH H, B YAaCTHOCTH, BO3HHK-
HOBEHHE Ce30HHbIX BETPOB — MYCCOHOB, OVIOUIHX JIETOM Ha MaTe-
PHK, a 3uUMO# ¢ MaTepuka. Bo3HHKAlOT OTHOCHTE/NBHO CyXHe, C pe3-
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KHMH CEe30HHBIMH H3MEHEeHHSIMH TeMIepaTyp H BJaxHOCTH KOHTH-
HeHTaJ bHble H Gosee BJIAMKHBIE U MArKHe MODCKHE THIIBI KIHMATOB.
Ha KpymHBIX KOHTHHEHTAX NPHPOJHBIE 30HBL H3-3a Gojiee TEmIoro
Jleta, T. €. BPEMEHH BereTalHOHHOTO MNepHoJa, CABHHYTBL K TO-
mocy umorga mo 1000 kv (tak, B Cubupu Jec pacnpocTpanet
npumepro a0 70° a B IOxHOM momymapuu — Beero 0 38°). Oco-
OEHHOCTH paclipe/e/leHHs MaTepHKOB H XapakTep HX ouepTaHuH
BHI3LIBAIOT ONPEAENCHHYIO JIOKAJH3aUHI0 KPYMHBIX OKeaHHYECKHX
TeueHHuil, YTO TAK¥Ke B 3HAUHTEJbHOH Mepe «1edOpPMHUPYEeT» IIHPOT-
HYI0 TIPHPOJHYIO 30HAJBHOCTh Ha nosepxHoctd 3emun. Tak, 6.s1aro-
aapsi Tonbgerpumy Ha LIMPOTE PACHpPOCTPAHEHHsT TYHAP B Cesep-
Hoit Amepuke B EBpome cymlecTByIOT JiecHble JaHAIIA(TH.

[eosornyeckne OPHUHHBI, CO3JaBas KPYMHbIE HEPOBHOCTH 3€M-
HOil MOBEPXHOCTH, OOYCJIOBIHBAIOT M CYLIECTBOBaHHE BEPTHKAJb-
HbIX NPUPOJHBIX 30H, B M3BECTHOH Mepe OT MOJONIBBI K BEpLIHHAM
rop TMOBTOPSAIOMMX CMEHY MPHPOAHBIX 30H B TOPH3OHTaJbHOM Ha-
npaBJeHuu — OT 3KBaTopa K momocaMm. [Ipu 31oM Xapakrep BepTH-
KaJbHLIX 30H M HA060p HX 3HAYHTEJILHO PAas3JHYaOTCa B YCJIOBHAX
MOPCKHX H KOHTHHeHTaJbHLIX TOPH30OHTAIbHBIX 30H. Hanpumep, nan
cyOTPONUUECKUMH MYCTHIHAMH OOBIYHO B BePTHKAJbHBIX 30HAX OT-
CYTCTBYIOT JieCHBE 30HBL. ['OpHBIe IenH 4YacTo BLI3LIBAIOT CYILECT-
BeHHOe nepepacnpezgesaente arMocepHbX 0CaLKOB B CBSA3H C MOLB-
eMOM NpH MOAXOJe K HHM BO3JYLIHbIX MAcc, OXJ1aX/AeHHEM H OCBO-
GoKIeHHeM OT OCHOBHOH Macchl Bjard. B pesy/abrare HaBeTPEHHBIE
CKJIOHBl XAPAaKTEPU3YIOTCS - MOBLILIEHHHIM BblIaJleHHeM aTMochep-
HBIX OCAjJKOB, a MOJABETPEHHBbIe, Hao0OpOT, MOHHKEHHBIM.

Heo6xoauMo NOMHHTDL, YTO BepTHKA/NbHBIE MPHPOJAHBIE 30HBI CY-
IECTBYIOT He TOJIBKO Ha cylle, HO M B okeaHaX. Tak, B Hacrosllee
BpeMS Jae B TENJbIX KIHMATHYECKHX FOPH3OHTAJBHBIX 30HAX TEM-
mepartypa BojH Ha abuccaJbHLIX rayOnHax 6JaH3Ka K 0° C. ITostomy
mpH naseoreorpauyecKHX PEKOHCTPYKIHAX BCeria Halo YHHTLI-
BaTh BO3MOMKHOCTL CMEIIMBAHHA B OJHOM MECTOHAXOXKIEHHH, a TEM
Gosee MpHCYTCTBHE B GJIM3KHX pa3pe3ax OCTATKOB OPraHH3MOB, obu-
TABUIMX B PA3HBLIX BEePTHKAJbHBIX KIHMATHYECKHX 30HaX. B psane
cAyyaeB aHaJM3 TAKHX CMeNIaHHBIX MECTOHAXOXKJCHHM H MO3BO-
JASleT CyAMTb O HAJHYHH B NPOULJIOM 3HAYHTE/LHEIX BO3BHIIEHHO-
creil, OOYCJAOBHBIIHX CYIIeCTBOBAHHE BEPTHKANbHLIX MPHPOAHLIX
3om [87].

TeosiorHuecKHe MPHUHHBI MOTYT NPHBOAHTE H K H3MEHEHHSM 00-
[Ie3eMHOT0 KJAHMATA BCJAEJCTBHE H3MEHEHHsI COCTaBa aTMocdephl.
Kak m3BecTHO, aTMochepa CpaBHHTe/NbHO Mpo3payHa JAJjfA COJIHEH-
HOll pajHalliH, HO IPAKTHYECKH HE MPONyCcKaeT HH(paKpacHoe, T. €.
TemIoBOe, H3JYYeHHe 3eMJH, KOTopoe TMoriomaercs oGnakaM# H
razamu [39, 125, 162]. Beneacraue 3TOro 3eMHasl MOBEPXHOCTD, 1O-
raoniaionias GoJbIIoe KOJHYECTBO CONHEUHOH pajHaluH, FBIACTCH
HCTOUHHKOM Temia s HuxHell atMocdepsl (Tpomocdepsr), TeM-
mepaTypa KOTOPOH IOHWIKaeTcd, Kak MpaBHJO, PABHOMEPHO C BbI-
COTOH.
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B Hacrosuee Bpemsi okoso 229 mnagamomero Ha 3eMJ0 COJ-
HEUHOro H3JyYyeHHs morJouaercs B atMmocepe u mpumepHo 33Y%
OTpazaercss B KOCMHYECKOe NPOCTPAHCTBO MOBEPXHOCTbIO 3eMJH,
armocgepoit u obnakamu. At 33% u cocraBaAoT anbleno 3eMJan.
OcraBunecs 459 mnajamoliero W3/iyyeHHs MOTJIOMIAIOTCS NOBEpX-
HOcThlo 3emun. TakuM 00pa3soM, BOSHHKAET TaK Ha3biBAeMBIl opaH-
HKepeiHblil, HIH NapHUKOBLIH, s pekT arMocheps, MeXaHH3M KOTO-
poro caenyomuii [162].

Harperast semnas noBepXHOCTb HCHycKaeT HH(paKpacHoe H3Jy-
yenye, GOsblIAs 4acTb KOTOPOrO IOIVIOLIAETCS! HEKOTOPHIMH H3 ra-
30BBIX KOMIOHEHTOB aTMoctephl, o6/akaMH H NLUBI0. Bee oHH, ec-
TECTBEHHO, B CBOIO OY€pe/b HCOYCKAIT TENJOBOE H3JyYeHHe B OK-
py#aioliee HX NPOCTPAHCTBO, B TOM 4YHCIe H oGpaTHO K 3eme.
Ho armocoepnbie uanyuatenn xosogmee, uem 3eMHasi OBEPXHOCT,
MO3TOMY OHH HCIYCKAIOT MEeHbllee KOJHYECTBO JIYYHCTOH 3HEPrHH.
[TostoMy cymmapHoe yxoisiiee HHpPAKpaCHO® H3JTydeHHE CHCTEMEL
3emas1 — aTMocdepa MeHbIle, 4eM KOJHYECTBO €ro, HCITyCKaeMoe
HENOCPEJCTBEHHO MOBepXHOCThI0 3emJjH. [loHsATHO, YTO ecau B aT-
Moctepe yBEHUHTCS KOJHYECTBO IONIOWLAIOWAX HHppaKpacHoe
H3JyUYCHHE KOMIIOHEHTOB, TO OHH OyAyT 3alepKHBATH GOJIBIIYIO
J0J10 SHePruH, HAyLleli BBEPX OT TEMJABIX CJOeB BO/IH3H IOBEPXHO-
cri. OJHOBpEMeHHO YBEJHYHTCH NOTOK HHQPAKPACHOrO H3IYUEHHS,
HalpaB/JIeHHBIH B HHXKHHE CJIOH aTMochephbl, KOTOPbi NpHBEIeT
K Ja/bHefilieMy HarpeBaHHIO 3eMHOH nosepxuocTH. ClIef0BaTeNbHO,
AeHCTBHE NMAPHUKOBOTO 3()peKTa CBOAHTCS K TOMY, UTO YBeJHUe-
HHE KOHUEHTpalHu B aTMmocdepe NOIMIOTHTENEH HH(paKpacHOro
H3JyU€HHs NPHBOAHT K YBEJIHYEHHIO TEMIEPaTypPHl I[0BEpPXHOCTH
3eman.

CoBpeMeHHBIHl TapHHKOBBIH 3(QdeKT 3eMHOI atMmocdepsr obyc-
JIOBJIHBAETCS B OCHOBHOM BJIMSIHHEM BOASIHOTO Iapa M YIVIEKHCJOro
raza. [TosToMy yBenudYeHHe HX KOHIEHTPAUHH B aTMocdepe JOIKHO
NPHBOIHTH K YBEJHUYEHHIO MAaPHHKOBOTO 3((heKTa H MOBLIIEHHIO 00-
el TeMmeparypnl 3eMHoi nosepxuoctd. Tak, o HEKOTOPHIM pacye-
TaM, NpH yBeNHYEHHH COJEpXKaHHs YIJIEKHCJOro rasa B atMocdepe
BCEro B JBa pasa TeMIeparypa 3eMHOH ITOBEPXHOCTH MOKET BO3-
pactu Ha 1,5—2°C (a unorga cumraior, uto naxe no 4°C). Takoe
€ TOBBIIIEHHE TEMIEPaTypbl MOJKHO B CBOI OUYepeAb NPHBECTH
IpH MOCTOSIHHOH OTHOCHTEBHOH BJIAXKHOCTH K YBEJHUYEHHIO abco-
JIOTHOTO KOJIHYECTBA COAEpIKallerocs B atMoc(epe BOASHOro mapa.
10 Ke JOMKHO TAKKe NOBJeUb 3a COGOf yBeJHUEHHE NapHHKO-
BOro spdekra n fanbuefimee BO3paCTaHHE TeMIepPaTyphl MOBEPXHO-
CTH 3emJn.

Onnako ecan yBenuueHHe KOHIEHTPALMH BOASHOTO Iapa BEIET
K BO3paCTaHHI0 MapHHKOBOTO ad(deKra H K AaJbHEHNIEMY MOBLIIIe-
HHI0 TeMIIepaTypbl, OHO NPHBOLHT H K YBENHUEHHIO O0OJaYHOCTH.
[locnennee e H3-3a oueHb BBICOKOM OTpaKaTeqbHON CIOCOGHOCTH
TIOBEPXHOCTH 00JIaKOB, CKOpee BCEero, MOJKHO CIOCOGCTBOBATL CHH-
JKEHHIO TeMNepaTyphl MOBEPXHOCTH 3eMJIH.
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Boabmofi uHTepec npeacTaBaser cobod 3aBHCHMOCTh MexAy
NJIOMIaAbI0 TOBEPXHOCTH, MOKPLITOH JbAaMH H CHEroMm, M Temmepa-
typoii. Ouelb BbICOKAsl OTpakaTe/bHas CMOCOGHOCTb JbZa H CHera
N0 CPaBHEHHIO C OTPAXKaTeabHOH CHOCOGHOCTHIO MOBEPXHOCTH BObI
HJIH CYLIH siBjisieTcs (PaKTOpOM, ONpPEAeJISIOUM KIAHMAT MOJsSPHBIX
paitonos [162]. B To e BpeMs pasBHTHe CHEXKHOTO H JIEASHOTO
MOKPOBa CHJIBHO 3aBHCHT OT TEMIepaTyphl moBepxHocTH. ITommxke-
Hue O6IIell TeMmepaTyphl 3eMHON MOBEPXHOCTH JOJKHO NPHBOAHTDL
K -06pa30BaHiI0 J0JIFOBPEMEHHOro CHEXHOTro H JIeJSHOro NMOKPOBa.
Bo3HHKHOBEHHE 3Ke TAKOTO NMOKPOBa HOJXKHO NPHBECTH K yBeIHYe-
HHIO I1aHerapHoro ajabbefo. Ilociennee B CBOIO OYepeAb BbLI30-
Ber janbHeiiulee nonukenne Temnepartyphl. CyllecTBOBaHHE TaKOM
MOJOXKHTEALHOH 00paTHON CBA3H MOMKET TMPHBECTH, €CJIH MPOIece
Gyaer NPONOIKATBCS MAOCTATOYHO JAOArO, JHOO K OTHOCHTE/BHO
GLICTPOMY DA3PACTAHHIO TOMADPHBIX JEASHBIX INAMNOK, JHOO K HX
pcuesHoBeHn1o. OHAKO MOCKOJBKY Bcerja CyLIecTBYIOT H Jpyrue
NpolLEeCcCH, OT KOTOPLIX 3aBHCAT M pacmpocTpaHeHHe BOJALI B BHJE
TBepaoi (hazkl, H oblle3eMHble TeMNEpaTyphl, NOJHOE HCUE3HOBEHHE
JIeSIHEIX M CHEeXXHBIX IIANOK HWJAH HX 3HAUHTEJNbHOE paspacTaHHe
NPOHCXOAHAH MeJJIEHHO MW peiko (pelKo elle H NOTOMY, 4TO, Kak
VKa3blB4J1OCh BO BBENEHHH, CYIIECTBOBaHHe JIeAAHBIX IIOKPOBOB
B re0JOCHYecKOlH HCTOPHH CKOpee HCKIIOUeHHe, a He MPABHJIO).

Takum o6pa3oM, XOTs H He BhI3LIBAeT COMHEHHS, 4TO HPH BO3-
PA4CTAHHH KOHLEHTPAlHH B aTtMmocdepe YrJIEKHCIOro rasa J0JKHO
NPOUCXOAUTL TOTENJIeHHe KJAHMara, BeJHYHHA TOTEMJICHHA MOXKeT
GHITh ONpeJeseHa JHIIL 1Ocae CO3JAaHHS TOUHBIX MOJENeH, yUHTHI-
BalOIHX OOpaTHBIE CBA3M MeXKAy H3MEHeHHSIMH COJep:KaHHus yrie-
KHCJOTO rasa W H3MEeHeHHsIMH B mpoleccax ob6pasoBanus 06JayHO-
CTH M collepKaHus B aTMocdepe BOJAAHOro napa, mepeMeHaMH B 1710~
GanbHOi NHPKYJSIHH, MU3MEHEHHAMH KOJHYECTBA HOJSPHHIX JbA0B
u 1. n. Comep:KaHue YrJeKHCJIOro rasa B arMocdepe Ha MnpoTaxKe-
HHH TeoJOTHUYeCKOH HCTOpHH 3eMJH HecOMHeHHO Koaebajoch. B mo-
psx u okeanax ero B 50—60 pas Goublue, ueM B BO3JyXe, a B Kap-
GoHaTHLIX MOPOAAx B cBaszaHHoM coctosHuu B 15000 pas. Ecrecr-
BEHHO, UTO JAayke He3HAuHTeJbHbie H3MEHEHHS] PAaBHOBECHA MEXIy
YIJIEKHCIBIM ra3oM arMmocdepbl, pacTBOPEHHBIM B BOJ€ H CBf3aH-
HLIM B KapOGOHaTHBLIX MHHepajax, a TaKikKe H3MEHEHHe WHTeHCHBHO-
CTH ero MOCTyIJeHHs B artmocdepy NpH BYJKaHHYECKHX mpoueccax
H Tpoleccax MeraMopdHaMa MOIIH NPHBOAHTL K KOJEGaHHAM ero
cojepiKaHuil B BO3JAyXe W KaK CJIEJCTBHe K H3MEHEHHSM obuiesem-
HeIX Temmepatyp. Ha n3aMeHeHHH TOCJIEAHHX MOIJVIH CKa3blBATHCSA H
Kose6anus abCOMIOTHHIX KOJH4YecTR B aTMmocdepe BOASHLIX MapoB,
W H3MEHEHHS 061a4HOCTH H 3aNblIEHHOCTH aTMOChepsI.

Takum obpa3oM, XOTS H HECOMHEHHO, UTO H3MEHEeHH: coleprKa-
HHil B aTMocgepe VIVIEKHCJI0ro rasa, BOASIHOTO napa, MbliH H He-
KOTOPBIX JPYFHX COCTABJSIONIHX BJIHSAIOT Ha OOMIEKIHMATHUECKHE
yCJa0BHs, CyMMapHuii 9¢dekT nxX oOLuHO OCTaeTcs HeACHbIM. Kpome
Toro, oblle3eMHBIe H3MEHEHHS KJAuMaTa MOIJIH BLI3BIBATHCH H HE-
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KOTOPbIMH ACTPOHOMHYECKHMH NPHYHHAMH: H3MEHEHHSIMH HHTEHCHB-
HocTH u3Jayuyenuss CoJHLA, HEOAHHAKOBOH MOTEpeill JMYYHCTOH 3Hep-
run CoJHIla HA myTH OT Hero K 3eMJ/e, H3MeHeHUsIMH (HOPMEI Op-
6uTH 3emyH ¢ nepuojoM mnopsaka 90 Teic. JeT u T. 0.

Tak, npoBeienHoe HeAaBHO AHTVIHHCKHMH H aMCPHKAHCKHMH HC-
CJ/Ie/0BATEIAMH H3YUEHHEe HCKONAeMbIX MHKPOOPraHH3MOB H3 0Caj-
KOB, B3STHIX B I0KHOH uwactH MujuiicKoro okeaHa, nokasaso, 4UTO
Ha MpPOTAXKeHHH No kKpaiHeidr mepe 450 Twic. Jier cymiecTBoOBajH
KDYNHBIC K/JAHMATHUECKHE LHKJB JJHTEJIbHOCTBIO MPHMEPHO 110
100 Toic. mer kaxawil. [IpeamonaraioT, 4To STH ILHKJIB COOTBETCT-
BYIOT aCTPOHOMHYECKHM IHK/JIaM H3MEHEHHSI 3eMHOH OpOHTH OT
IOYTH KPYroBOH K 31aHNTHYECKOH M oGpatso. [IpH 3ToM nepuoant
C XOJOAHBIM KJIHMATOM COBMAalaloT ¢ BPEMEHEM CYUIECTBOBAHUSH
opGuTsl, Hanbosee GaAH3KOH K KpyroBod. Bo Bpems ke ee Gosee
AIDKO BbIPAMKEHHOH 3JUIMNTHYECKOH (QOpMEI 3eMisl HaXoAHTCH B 00-
nactu, Gonee Gauskoit K CosHily, CPaBHATENBHO NPOLOMKHTENBHOE
BpeMs M no’Ttomy KauMmar OoJee Temnblii. OTmeuaercs ewe GoJee
MeJKas HHKJIHYHOCTL KJAHMAaTHYECKHX H3MeHeHHH (0kKoao 42 Thic.
aer). [lonaraior, uTo oHa 06yC/]0OBA€HA H3MEHEHHSIMH B HAKJIOHE
3€MHOH OCH OTHOCHTEJIbHO IIOCKOCTH 3KJAMnNTHKH. CuHTAlOT, 4TO 34
BpEMs KaK10TO TAKOro LMKJIA Lol HAKJIOHA OCH BpalleHHs 3eMin
mensiercs ot 22°10" no 24°30’, mpuuem npu MasoM yriae HakJAoHa
OOLIUHO CYILleCTBYIOT B o6mieM Gosiee XOJIOAHBIE KJAHMATh, 4 NpH
GOJIbIIOM — KTHMAThl ¢ Gojlee TEeIIBIMH JIETHHMH Ce30HAMH, HO H
¢ Gonee xonoxauoit 3umoii. CorsacHo paccMaTpHBaeMoil runortese
ceiiyac Ha 3emJie oTMeYaercs OJHH H3 CaMbIX TEILIBIX 33 MOC/eLiee
BpeMsl NMEPHOJ0B JIeAHHKOBOH 3n0oxu. OfHaKo npolecc HOBOroO yMe-
PEeHHOro OXJa/eHus, BO3MOXKHO, yxKe Hauajcs, TaKk KaK 3eMHas
op6ura Tpanchopmupyercs B Gosiee KPyrosylo. YMeHbLIAeTcs ceii-
Yac W HaKJIOH OCH BpalleHHs 3eMJIH, KOTOPbIil 6B MaKCHMAaabHbIM
npumepHo 9 Thic. Jer Haszam.

CymecTBennoe BAHSIHHE Ha H3MEHEHHsl KJAMMATa Ha MOBEPXHO-
CTH BCell 3eMJIH MOIVIO OKa3bIBaTh TO, UTO 3eMHasl TOBEPXHOCTh — aT-
vocepa mpeacTaBaioT co6ofi cucteMy asToperyauposanns [130].
B03MOXKHO, UMEHHO 3THM OGBACHSETCS TO, UTO HA MPOTSIKCHHH
BCEH TeOJIOTHYECKOH MCTOpHM 3eMJIH Ha €e NOBEPXHOCTH BCerJa Cy-
lleCcTBOBA/a BOjJa B XuAKoi (hase, T. e. TemMmepaTypnl HHKOr/ia
He Obliu Gau3ku K 100°C. Bosee TOro, MOMXKHO TpeAnosaratb, yTo
APEBHHE KJIHMATBl MO TEMIEPATYPHLIM H BJAMXHOCTHBIM XapaKTe-
PHCTHKaM He OYEHb PE3KO OTJIHYAIHCh OT COBDEMEHHBIX.

KJIUMATHYECKHE THIBI JIMTOTEHE3A — OCHOBA
PEKOHCTPYKLUHH KJITUMATHYECKOH 30HAJIBHOCTH.
NMOPOJAbl — HHAHWKATOPbI KJIHMATA

QusHueCKHMH (aKTOPaMH, MOJOXKEHHBIMH B OCHOBY BbIACJIEHHS
KJHMAaTHYeCKHX THIIOB JIHTOI'¢He3a, YYeHHe O KOTOPBIX CO3/1aHO
H. M. CrpaxoBeim [143—145], sBasiorcs TeMmnepaTypa H TOZOBOH
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Gananc BaaxkHocTd. IIpH coYeTaHuH MHHYCOBOH CpeJIHero0Boi
TeMIepaTyphl € MOJOXKHTeNbHBIM GalaHCOM BJaMKHOCTH BOSHHKAET
. JeloBHIHl THI JIMTOreHe3a, NPH COYETaHHH MOBHIIIEHHOH TeMmnepa-
1ypel  (Gosee 0°C) c NOJNOKHTENbHBIM GaJaHCOM BJIaXKHOCTH —
IYMHAHBIH THI, & NPH [MOBHILIEHHOH TeMmepaTtype H OTPHILATE]bHOM
GasaHce BaaKHOCTH — apHAHb. Ho Kak OblIo yKasaHo Bhrule, H
TeMIepaTypHble PEKHMBI Pa3HbX KIHMATHYECKHX 30H, H cBOfiCTBEH-
Hble UM 6ajaHCH BJAXKHOCTH B OCHOBE CBOEH SIBJISAIOTCS MPOH3BOA-
HHIMH OT AaCTPOHOMHYECKHX YCJIOBHI CYILeCTBOBAHMS 3eman. Hs
cyllecTBa e arMochepHoil NHPKYMALHN CIeAyeT, UTo TponHyecKas
BhajKHAS 30Ha BCErja pacmoJjaraercs MeKAy CeBepHbBIM H I0K-
HBIM apHAHBIMH TMOSCaMH (HE3aBHCHMO OT TOro, HACKOJBKO OTYET-
JMBO OHH BHIpaXKelbl), yMepeHHble e TyMHAHble 30HBI —K CEBEPY
W Ory or HAX. [Ipd 3TOM, €CTECTBEHHO, 3KBATOP BCErla LOJIKEH
NPOXOAUTh B MPOMEKYTKE MEKAy apHIAHLIMH 30HAMH CeBEpHOro H
J03KHOr0 apuIHbX noscos. ITo muenunio H. M. CrpaxoBa, 3TOT NPHH-
LHI NPH TAaJeOKTHMATHYECKHX DPEKOHCTPYKIHAX LO0JIZKCH ObITH He-
3pibaeMeiM [143].

Henasno H. M. Crpaxos [148] pasBua jpanblie CO3/aHHOE HM
yyeHHe o THMax jutoreHesa. [lommMo Jel0Boro, ryMHIHOTO, apii-
HOTO M BYJKaHOI€HHO-OCAJIOYHOTO THIIOB JIHTOT€HE3a OH BLILCHI
ente ocobblii ocajouHblil OKeaHckuii. Panblie 3TOT THI HE BBIAC-
AsIcsl W ocajkooOpa3oBaHHE B OKeaHaX TPAaKTOBA/JIOCh Kak IPOHC-
xonsmee no cxeme rymuanoro tuma. H. M. Crpaxos noxasad, HTo
apHIHLIA M JIEJOBBIH THIbI JIHTOTEHE3a, XapaKTepHule IA KOH-
THHEHTAJBHOTO 0J0Ka,B OKeaHax He cyulecTBYOT. [lJisi OKeaHCKOro
0caKo06pPa30BaHHsl MOXKHO BbIAEHTH JHIIL ABE TEMNEPATyPHEIEC
MOJHGHKAIMK: BHICOKOLIHPOTHYIO (C HH3KOH TeMmeparypoi) H HH3-
KolHpoTHylo (Tpomuueckyio). [Lis nepBoil XapakTepHhl 00bIYHAsA
HEKOTOpPash 3aCOPEHHOCTh OCAJKOB TPyOBIM MaTepHaJsoM, NPHHOCH-
MBIM TUIABAIONIAMH JbJaMH, H OTHOCHTEJIbHO XyJlIas COPTHPOBKA
MaTepHaja Mo CpaBHEHHIO ¢ OCaAKaMH BTOpOH Moaubpukanuu. Bro-
pas MoAH(HKAaLHA OTIHYAETCS MOBBIIIEHHOH KapOOHATHOCTBLIO OT-
70KeHHH W HX MarHesHaJbHOCTbIO. B OKeaHCKOM ocajkooGpasoBa-
HHM, TAK e KaK H B KOHTHHEHTaJbHOM, BBEIACIAETCS BYJIKAHOTCH-
HO-0CaJ0UYHBIH THII JIHTOTeHEe3a.

Oanako ecau AJS KaxKAOoro H3 KIHMATHYECKHX THIOB JHTOrE-
He3a CYIIECTBYIOT NOPOAbI-HHAHKATOPEI, TO [JIs OKEaHCKOro OHH €IE
He BHIsBJAeHBl. [103TOMY MJIST APEBHHX TOJIL 3TOT THI JHTOrE€HE3ad
He MOMKET OBITh MOKa BbLIjeJeH [0 JHTOJOTHYCCKHM TPH3HAKAM.
Kpome TOro, OKeaHCKHH THIl JHTOTeHe3a BBIAC/ISACTCA I/ HAaCTOs-
mero BpeMenn H (paHepo3os, a CYILeCTBOBAJ /M OH paHbllIe, HE ACHO.

CrefyeT mMerb B BHIY, 4TO W B MNpejesax KOHTHHEHTAJIBHOTO
6J0Ka MOTYT BO3HHKATL OTJIOMKEHHs, He 3aKJjioualoulHe B ceGe mo-
POJL — MHAHKATOPOB KAHMaTa, ITO HEPeIKO pabaogaercd B yAAJeH-
HBIX OT Gepera uyacTsix KPYNMHBIX Moped ¢ HOPMaJLHO-MOPCKOIl CO-
JeHo0CTbIo. Takue OTJIOMKEeHHS MOTYT NPaKTHYeCKH He OTJIHYAThCHA
OT OKeaHCKHX. DT0, BO3MOXKHO, B KaKOH-TO Mepe H 00yCJI0BHJIO BLI-
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AejeHne HHOTA2 B OCaJKaX OKEaHOB aHAJIOrOB JeJOBOrO, IyMHA-
HOTO H apHAHOTO THIIOB JIHTOreHe3a [74].

To,uTo B OKeaHe He BLILEJNSIOTCS THIHYHBIE [J151 KOHTHHEHTAb-
HOTO GJI0Ka KIHMATHUECKHE THILI JHTOreHe3a—/1eJ0BbIH, apHaHbIH
W TYMH/IHBIHA, He 03HayaeT HEBO3MOMKHOCTH OOHApYKeHHS B OKeaH-
CKHX O0cCaJKax TPH3HAKOB, CBUIETEJbCTBYIOLIHX O KAaKHX-TO OCO-
OeHHOCTAX KJHMaTa. IDTH NpH3HAKH B oOlleM Te Ke, 4UTO U JJs
BOJOEMOB KOHTHHEHTaJbHOTo OJIOKa, H NOTOMY HeT HeoOXOAHMOCTH
paccMaTpHBATH HX CIENHAJbHO. Belb NpH NaJeoKJIHMATHUCCKHX
PEKOHCTPYKIHAX, KaK NpH JI00LIX Najeoreorpaduueckux BooOuie,
HaJqHuHe KaKoro-iu0o HHIHKATOpa, NpPH3HAKA SBJSETCH OCHOBA-
HHeM I ONpejelleHHOro BbIBOJAA, OTCYTCTBHE Ke ero HH O 4YeM
He CcBHAeTelbcTByeT. BoT noueMy npH najJeoKJIHMaTHYeCKHX pe-
KOHCTPYKIIHsIX BaiKHO BBIJEJSTh KJAHMATHUECKHEe THIBI JHTOreHe3a
W BHISIBAATH CPelH APEBHHX OTJOMKEHHH NMOPOALlI — HX HHIAMKATOPEL

B kauecTBe mpHMepa YHHBEPCAJLHOCTH JHTOJOrO-NaJeoKJIHMa-
THUECKHX METOLOB /15 PEKOHCTPYKLIHH ADEBHHX KIHMAaToOB B Ipe-
jAejlax M KOHTHHeHTaJbHOro OJioKa, M OKeaHHYecKoro cekropa
MOXKHO TIpHBecTH pe3yabTaThl H3yuenus O. I'. Dnmreiinom [176]
CJIOEB M MaueK JeJ0BO-MOPCKHX OCAZKOB B pas3pesax Me3o3os-Kaii-
Hozos CepepHoii A3nu, mNpeACTABJIEHHEIX MOPCKHMH 006pazoBa-
HISIMH, KOTOPBIE COIEPIKAT MaTepHaJ IJIfXKa H MEIKOBOAbS, 3aHe-
ceHHblil npunaiinbiMu apzaMu. HaunGosee mHPOKO mnpejicTaBieHbI
raJbKOBBIE TVIHHHCTEIE MJbl (raJbKOBbIE€ apTHIIHTHI).

3HAUNTENbHOE PACHPOCTPAaHEHHe raJbKOBLIX APTHAJIHTOB B Me-
3030HCKHX H KaliHo3olickux otraomenuax CesBepHoii Asunm MomKer
paccMaTpHBAThCSl KaK II0KasaTelb CYLIeCTBOBAHHS B 3TO BpeMs
onpefeNeHHON KJIHMATHUYECKOH 30HAJBHOCTH H KJIHMATOB € OT-
UETJIHBO BEIPAXKEHHON Ce30HHOCThIO. BhiCKazaHo mayke NpeamoJio-
JKeHHe O TOM, UTO B lOpe, MeJy, NajleoreHe M HEOTeHe, a TaKiKe,
BEPOSITHO, U B HO3JHEM TpPHACEe HEOJHOKPATHO BO3HHKAJH KpPaTKO-
BpeMeHHBIe IIOXOJIOfaHus, KOTAa K/AHMaTHUECKHe YCJOBHSA Ha ceBepe
A3HH CTaHOBHJIHCH CXOAHBIMH ¢ coBpeMennbiMu [176]. Besycnosho,
BLIIBJICHHE H BCECTOPOHHEE H3YyUCHHe JIeJOBO-MOPCKHX OCaIKOB,
BLISICHEHHE HX INPOCTPAHCTBEHHOH M BPEMEHHOH JIOKaJH3alHH
JOJUKHBI B 3HAYHTeNbHOH cTemeHH crnoco0CTBOBATL PEKOHCTPYKIIHMH
JIPEBHHX KJIHMAaTOB 3eMJIH.

OcHOBHBIMH TOPOJaMH—HHIHKATOPAMH KJHMAaTa sBJasiOTCs [95,
125, 136, 143—145]: nenoBoro—mopena; ryMHIHOTO — YIJI€HOCHEBIE
TOJILLH, OCajouyHLle DYJAB JKele3a M MapraHua, OOKCHTHI, ayTHreH-
Hble KAOJHHHTOBLIE IJIHHBI, Pa3BHTLle KOPLI XHMHUECKOTO BLIBET-
pHBaHHfA; AapHAHOTO — rajoreHHble OTJOMKEHHS (THIICHI,  aHTHI-
puTH, GJIOOPHT, lleNecTHH, KaMeHHad H KaJauilHble coau), KapGo-
HATHLIe KPAaCHOIBETHl, ayTHreHHble MOHTMOPH/IJOHHTOBBIE T[JIHHEL,
[AJBIFOPCKHTOBBIE H CeNHOJHTOBHIEe IJMHBL. Mopckue dochopuTh
¥ KapOoHATHBIE MOPOALI XMMHYECKOTO IPOHCXOMK/IEHHS — MOKA3a-
TeJH TEIJIOBOro HJIM Kapkoro Kaumara. Ha xapxmit kaumar yka-
3LIBAIOT OOJINTOBEIE H3BECTHSAKH.
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OCOBEHHOCTH BBIBETPHUBAHUS KAK IMOKA3ATEb
KJIHMATA

Crenenb pa3BHTOCTH M XapaKTep BLIBETPHBAHMfA B 3HAUHTENb-
HOf Mepe OnpeaensiioT 0CoGeHHOCTH cocTaBa 00pasylolluxcst
OTJIOKEHHH, TPOIECCH Ke BHIBETPHBAHUSA TECHO CBA3AHBI C KIUMATH-
yeckolt o6cTaHoBKOi. OCHOBHBIMEH (DaKTODaMH BBLIBETPHBAHHS SB-
JAITCA TEMOepaTypa, KOJHYeCTBO aTMoc(epHbX OCaJKOB H Op-
raHMuecKuii MUP, H BCe OHH 3aBHCAT OT Kaumara. OT Temmeparyphl
3aBHCHT M CKOPOCTh XHMHUYECKHX PeaklHid (IpH yBeJIHYeHHH TeM-
nepatypst Ha 10°C oHa oObluno Bo3pacraer B JaBa pasa). Tak
KaK OT TOJICOB K 3KBaTopy TeMmmepaTypa B o0llieM yBeJHUHBA-
eTcsi, TO XHMHUEcKoe BbiBeTpHBaHHe TakKe ycuauBaercsa. Boaa,
Jae AMCTHIJHPOBaHHAsi M J0¥KAeBas, He uHeprHa. OHa MOULHBIH
XHMHUECKHII peareHT, BCerja CO3JalollMii aKTHBHbIe BOJOPOAHBIE
H THAPOKCH/JbHble HOHBL. Ilo OTHOLIEHHIO K TOJEBLIM IINaTaM H
APYrHM TMOPOZ00Opa3ylONIMM CHIHKATaM BOJAd, OYEBHAHO, SBJA-
erca «gparom Ne 1» [62], mOCKOJNBKY CHJIHKATHI pasd/arailoTcsi riaas-
HeiM o6pasoM nyrem rujapoausa. Ilosromy uem OGoJblie MTPOMBbI-
BAIOTCS IOPOJLI aTMOC(EPHBLIMH OCaJKaMH, TeM HHTEHCHBHee HIeT
HX XHMHYeCKOoe paspyLIeHHe.

KosmuectBo aTMoc(epHBIX OC3aJKOB MOKeT 0OYC/NOBIHBATL H
HECKOJbKO PasJHUYHYK Cpely BHIBETPHBaHHsA. BoJblIHHCTBO MOpO-
1006pasyOlliX MHHEPAJOB SBIASIOTCA COMAMH Cla0BIX KHCJIOT H
CHIbHLIX ocHOBaHMi. [To3ToMy IpH THAPOJAH3e HX Cpela CTaHo-
BHTCS IEJOYHOMN, ecqu oHa 00Jajaer MOYTH 3aCTOHHBIM DPEXMHMOM,
yTo ¥ HabatoaeTca yacTo B 06CTaHOBKE 3aCyIIHBOro Kanumara. [1pu
oOHaHMK  Ke aTMocepHblx 0CaJKOB, BCJIEACTBHe HHTEHCHBHOTO
NPOMBIBAHHS BLIBETPHBAIONIHXCS MOPOA BOAAMH C DPacTBOPEHHBIM
B HHX YIVIEKHCJBIM T'a30oM, cpela BbIBETPUBaHMSI He npuobperaer
leJI0YHON peaknuu. ['1aBHOe Ke 3aKjl04aercss B TOM, 4TO C MOSIB-
JeHHeM Ha3eMHOIl pacTHTEe/NbHOCTH cpelda BLIBETPHUBaHHA B JIOCTa-
TOYHO BJAXKHBIX YCJIOBHAX CTala ONpeAeNATbCs OPraHHYeCKHM Be-
IECTBOM, MOIYIIMM He TOJLKO CO3/1aBaTh OYEHb KHCIYIO PEaKIHIO
cpeibl, HO YacTO SBIAIOMIMMCH IVIABHBIM (DAKTOPOM HHTEHCHBHOTO
xuMHyeckoro BeiBeTpuBanus [86]. He ciayuaiiHo cylilecTBYIOT Ipea-
CTaBJeHHs O MOYBEHHOH NpHpPoJe Kopwl BhiBeTpuBanusi [113]. Kan-
MaTHuyeckass e O0OYCJOBJIEHHOCTh MOuBoOGpa3oBaHusi PasHoro
THNA HU y KOTO He BbI3bIBAeT COMHEHHH.

B ofcTaHoBKe JeIOBOro KJIHMAaTa Bce XHMHYECKHE IIPOIEecCh
BLIBETPHUBAHHSA [0/aBJeHB; NMPOHCXOAHMT, MO CYIIECTBY, JHIIL Me-
XaHHUeCKoe BbiBEeTPHBaHHe, H HHKAKHX MHHepaJbHBIX HOBOOGpa-
30BaHHH He BO3HHKAaeT.

B yMepeHHOM TyMHIHOM KIHMaTe IPH BLIBETPHBAaHHH IIHPOKO
06pa3ylTcs THAPOCIOAB, HHOTAA C KAOJHHHTOM, a B KapKOM —
KAOJHHAT M NPOHCXOAHT JAaxe HaKoOMJeHHe CBOGOIHOrO TJIHHO-
zema. B o06uieM, KaoJHHHTOBbIE KOPHI BHIBETPHBAHHS H IPOAYKTHI
HX MEpeoTI0KEHUs, JaTePUTHEIE KOPbl BBIBETPUBAHHs, OOKCHTLI
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ABJAIOTCS NMOKasaTeNfAMH JKapKOro M BJaxHOro kaumara. [To He-
KOTOPLIM JAaHHHIM TIPHCYTCTBHE B KOpax BLIBETPHBAaHHS rajjaya-
3UTa yKasbiBaeT Ha oOpa3oBanne HX B YCJAOBHSX BAAXKHOLO H Tell-
JIOTO KJIHMAaTa, BepPOSTHO COMNOCTABHMOIO € KJAHMATOM BJaKHbIX
tponukoR [168]. JKesesucrele u mMapraHieBble Pybl SIBJASIOTCH 110-
KasaTe/qsMH TaKiKe OTUETJIHBO BJIA)KHOrO KJHMaTa, HO He 001-
3aTenbHO JKapKoro.

B ucropuu (gopMHpoBaHHs PyA aJIOMHHHS, XKeJe3a H Mapraiua
HaMeyaloTcsl TpH 3Tala olpelesieHHOH KJAMMAaTHYECKOH IPHYpo-
qeHHOCTH [143]: OpJAOBHMK, CHJYpP, AeBOH, KapOOH — BJaKHble TPO-
MHKH W CcyOTPONMHKH; NepMb, TPHAC, l0pa, MeJ — Bja)Hble Ccy0-
TPONHKH, HHOT/la YMEpeHHLIe 30HHl (B TPOMHKAaX XKe OTCYTCTBYIOT);
HEOreH — NPeHMYILIeCTRBEHHO TPOMHYECKas BJaXyiHas 30HA.

BonbmnueTBo mopoaoobpasyioliix MHHEPaJ0B HHTEHCHBHO paa-
pyliaeTcst MpH BbIBETPHBAHHH B OOCTAHOBKE KAPKOTO TYMHIHOTO
KJIHMaTa, BCJAeJCTBHe Yerd NpH pPa3MbiBe KOP BHIBETPHUBAHMS He-
penko obpasyloTcs KBaplieBble MecKH M MecuaHHKH. B cBA3W ¢ Kic-
JOH cpeloH NpH BLIBETPHBAHUH B T'YMHIHBIX KOpPaX BLIBETPHBAHHS
i HA3eMHbIX OTJIOKEHHX OTCYTCTBYIOT NPHMECH KaJabLHTAa, 0JO-
MHTa, MOHTMOPHJIJIOHHTA, MAJbIFOPCKHTA, CENHOJHTA H FaJOreHHbIX
MHHepaJoB. B yc/q0BHSX SIPKO BbIpaKeHHOro TYMHIHOrO KJAHMAaTa,
naxke BOH3H OT ofJsacTeil pasMBIBA, CJAOMKEHHBIX B 3HAUUTEJLHOI
Mepe KapOOHATHLIMH TOPOZAMH, MOTYT ()OPMHPOBATBHCH rajeuHble
OTJIO}KeHHsl, He (MouTH He) cojepikaliue O0OJOMKOB KapOOHATHHIX
MOPOJ H3-3a MX YHHYTONeHHH B 00CTaHOBKe KHCJIOH cpeanl [25].

BosHHKallllHe 9acTO NPH BBHIBETPUBAHUHN B. APHAHBIX KJIHMATH-
UEeCKHX YCJOBHAX IleJouHble 00CTaHOBKH cnocoOcTBYIOT o6pa3oBa-
HHIO B KOpaX BLIBETPHBAHHA MOHTMOPHJIJIOHHTA, COXPAaHEHHIO KalHe-
BbIX MOJIEBBIX LINATOB, ¢1a60MY BBIHOCY IIeJNOYel H HIeNOYHBIX 3e-
Mesib. B pesyabrTate HepeiKo KOPHI BHIBETPHBAHHA, Tak JKe Kak H
HaseMHble Ocajikd, 000rallennbl, NpHYeM HHOTJA OYeHb CHJBHO, Kap-
OOHaTHBIMH MHHepaJaMH, MOHTMOPH/IJIOHHTOM, OOJIOMKaMH KaJjHe-
BLIX [OJIEBLIX IINMATOB, a NOAYac coJAepKaT JaKe IPUMECh TaJjo-
redHBIX MHHepaJoB. 3a CuYeT pa3pylLIeHHsI BLIBETPEJABIX IMOPOJL
B NIPHJIEXAIIHX BOLOEMAax 4acTO HAKAMJIHBAIOTCA ADKO30Bble aJIeB-
PHTO-TIeCYAHBIE OTJIOXKEHHS, KaK NPaBHJIO, CHJIbBHOKapOGOHATHEHIE.
Has rpy6o06JOMOUHBIX e MOpojA, 06pAa3yIOUIHXCS 3a CyeT pas-
pYLIEHHS TOJILI, CcoAepkallux KapOoHaTHble NOPOABI, XapaKTepHO
obHJHe rajek u3 KapboHaTHOrO MaTepuasa.

Pasinuus B HanmpaBJEHHOCTH TNPOIECCOB BHIBETPHBAHHS B IY-
MHIHBIX H apHAHLIX 06CTaHOBKAaX YeTKO BBICTYNAIOT IPH CPABHEHUH
Kop, 06pa3oBaBlIMXCA Ha OAHHX H TeX JKe NOPOAax, HO B pas-
HbIX KAHMaTHYecKHX oOcTaHOBKax [25, 228] (puc. 44). To xe oTMme-
yaercs uHoria u B mousax. Tak, B mouBax Kauamudopuum pacmpo-
CTPAHEHHOCTb OT/eJNbHbIX IVIHHHCTLIX MHHEPAJIOB ONpeJesisieTcss Ko-
JHYECTBOM aTMoC(epHbIX ocafkoB. MOHTMOPHINOHHT 0Opasyercs
npu 500 MM ocagKoB, a KaOJHHHT H ra/iyasuat — Gomee 800 MM
[167]. B nocienHee BpeMsi NMPHBOASTCH CBEJCHHS O BO3MOMKHOCTH
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Tabauya 2. CPEJIHHUN MUHEPAJIOTUYECKHI COCTAB
necyanslix mopoj Pycckoil niaTdopMmel H cBS3b ero ¢ yCJOBHSIMH
oGpasosauus (no A. B. Ponosy u ap. [123])

Munepans
Sarcen ot Jerkoft gpakuuu, %
DanualbHbe YCJOBHA q,nearé{g,?ﬂ ;;’::E:g & gz = O6noMkn PacTHTeNb-
3 Gk N & a BE & > kpemun- | O6aomkn | THAPO- | @ocdo- L S HBIE H Opra-
g] 5| & S | et | roven” | guuem | "o | 22 | Ea | Mot
o v nopog 58 S8 OCTaTKH
Apupgnse YCIAOBHSA
2 7,91 0,3 | 20,8
J]%g;{;ﬁ:;?anbnue gg:? 3:‘.13 25'3 20 | 183 g,g i 0,4 2,3 — — 051 83l Cn.
TprGpesio-MopeKie LA B R R 36 |07 | 07 05 £ o1 | &ilasl &
INeaarnueckue 92,0 8,0 57,3 | — |17,2 ; i ; : e i ; 9 o
3,0 — 0,8 0,6 — — 0,7 |12,5 —
i YCHAOBHSA
OHTHHEHTaJIbHLIE 96,4 3,6 81,4 . 5k
IK]PHGPE}KHD-MO;)CKHE 96,7 3,3 68,4 é 3 | 14,6 }48 g“' [1)'% 0,5 0,5 0,1 1,2 10,1 2,5
it e o 950 5.0 45.0 : 18,5 y i ) 357 0,1 0,3 4,4 151 e |
’ ' 1.5 0,2 0,4 20,0 0,5 — 756 0,8 0,5
JlegoBuie
YCHAOBH S
KoHTHHEHTAIbHBIE 97,6 2,4 64,1 | Ca. | 22,4
INpuGpexno-MopcKHe 97,5 2,6 53,9 — | 29,6 g’g O_I 8'3 ETT S
INenarugeckue 96,8 3,2 44,0 | — | 34,5 ’ i ” : = i e =
14,9 0,3 0,7 9 — 1,56 =
I podoarscerue mabr. 2
Munepansl TAMeNOi T 10—2 =
dannanbebe = E é & - g s
yea0BHA g 2 = = = = o= g = & = £ & . 3
= = g = E & 3= £ 5 o = & =4 B o3 = = BpykuT
AR A
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02 (R R o € 4,2 134
0 et 0§ U R e R R 0.2 Cr| | Cu | 121821021 04103180 Cu
I[1pu6pexHO-MOpCKHE a8 2 C 0] 3.3 1,4 -4lo 8 CH 0,1 |1 sg ?sg 0.1 | 0,101 0,4 | 3;8 Ca.
[Tenaruyeckue 29,9 | 5,4 | 49 | Ca. | Co. 3,6 5,2 ¢ oY 2 B ) ! ol B 0
, Cn — — — Zile a4 ] 0,60 |GG a0 AE 13,5 i)
B AT S YCAOBHA
THHEHTAIbHBIE ¥2.6 1 2,7 | 60 | €r | €xn 1,4 1,4
Ilglgzﬁpemﬂo-mopcxue 76| 2,4 |39 | Crn |0l 1,6 0,6 8,8 O1) G = 1.0,47).0,9.1706 106 10,4} 63 il
TTenaruueckue 59 2.8 | 24| — | — 3,3 0,4 Bl 0.2 05 L Caar 0, 5 06,T o A8 10,2 ) 0,300 4.3 o,
) ’ ’ 0,2 — — — 01880 [ [ e IR e o (S et B8 i 21 Ca.
dLeponue YCAOBHA
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Puc. 44. CxeMa MeCTOHaxXOMXKAEHHS H XapakTepa KOP BHIBETDHBAHHSA NaJe030HCKHX
NOPOJ, NEPEKPEITHIX MEJOBHIMH HJH HH3AMH MaJieoreHoBhIX OoTaOXenuid B Deprax-
CKOH BIAaJHHE H €€ OKDPYIKEeHHH.

OGnacta: | — NOCTOAHHOrO HAKONJEHHS OCajIkOB B MeJOBOM mepHome, 2 — TO CHOCa, TO Ocajl-
KOHaKoMmJeHHA, 3 — cHoca; 4 — cOBPeMeHHBIE KPYOHBIE 03epa; § — HOMepa paspesoB B MeJo-
BEIX HJH MaJeOreHOBHIX OTJIOMEHHSX, 3aJIerajouiMX Ha KopaX BbIBETPHBAHHA. ADHIHBIC KOPBI
BHIBETPHBAHHA MEJOBOro Boapacra: 6—I0 — MOHTMOPHJAJNOHATOBHlE (6 —Ha 3ddysusax, 7 —
HAa NHPOKJACTHUECKHX mopojgax, § — Ha rpanurax, 9 —Ha chaaunax, /0 — Ha KpeMHHCTBIX mO-
ponax); 11, 12 — rEAPOCAIOAHMCTHIE NOYTH Ge3 M3MeHeHHH MHHEepPaJbHOTO COCTaBa NO MPOodHII0
BriBeTpHBaHuA (/! — ra 3hdysusax, 12 — na caanuax); 13, I4— npakTHueckH Ges H3MeHe-
HHA MHHEPaJBLHOrO cocTaBa mo npoduia BuBerpuBanusi (/3 —wna chaAnax, /4 —mHa KpeM-
HHCTHIX mopoaax). T'YMHAHBEIE KOPLI BBIBETPHBaHHs 0pCKOro Boapacra: 15, 16 — KaOJHHATOBbLIS
(16 — na sddysesax, /6 —ua caaunax); 17, 18 —xkeneaucrwie (17 — na sddysupax, 18 — Ha
KPEMHHCTLIX MOpoxax). 3HAYKH C [ABOHHBIM KOHTYPOM YKashiBalOT HA NpHMech B BePXHEM

FOPH30HTE KOpPHI BHIBETPHBAHMS MNaJLIFOPCKHTA.

HCTOJIb30BAHUS COXPAHHUBIIHXCS OCOOEHHOCTEH JPEBHHX MOUB MpH
naJeoKJHMaTHIECKHX PeKOHCTpyKuusx [157, 158].

Crnenuduka HamnpaBJeHHOCTH W HHTEHCHBHOCTH BbIBETPHBaHHS
B pasHbIX KJAHMaTHYECKHX OOCTAHOBKAax NMPHBOAHT M K CYyLleCTBeH-
HBIM pa3JHYHsIM B cocTaBe OGJOMOUYHBLIX KOMIIOHEHTOB, HaKallJlH-
BAIOIMIHXC B 06JacTAX OCANAKOHAKONJ/IEGHHHS 3a CUeT pasMblBa KOp
BBIBETPHBAHHSA. IT0 0COGEHHO YETKO MPOSIBJASETCS B KOHTHHEHTAJD-
HbIX ob6cTaHoBKax ocajikoHakomnyeHus (tabn. 2). IlpaBna, otHocH-
TenbHO Tabu. 2 cjeAyeT cKasaTh, YTO NMPHBeJCHHblE B HeH AaHHbIe
0 CBSI3W COCTAaBa NECUaHBIX NMOPOJ € KJIHMATOM HECKOJbKO 3aTylle-
BaHLI, NOCKOJBKY [AJs ONpPENEJEeHHBIX 3TAlOB TeoJOrHYecKoi HCTo-
pun Kaumat Bceil Pycckoifi miatdopMbl M ee ob6pam/eHHs IPHHH-
MaJicsi OLMHaKOBLIM. TO, KOHeYHO, He Tak. EcTecTBeHHO, 4TO Takoe
ofGo0IlleHHe TPHBENO K HEKOTOPOiH HHBENHPOBKEe pPas3/HYHH CO-
CTaBa MeCYaHBIX MOPOJ, BO3HHKUIHX B Pa3sHbIX KJIHMaTHYeCKHX 006-
CTaHOBKaXx.
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OPIFAHHYECKHE OCTATKH KAK MOKA3ATEJIb KJIMMATA

OcoGenHOCTH OpraHM4ecKoro MHpa TOro HJAH HHOro pafoHa
B OYeHb OOJ/IbIIOH Mepe ONPeAeNAIOTCS KIAHMATHYECKHMH YCJIOBH-
SIMH, 1I03TOMY OCTATKH ADEBHHUX OPTaHH3MOB IPH NaJeOKJIHMAaTHUE-
CKHX PEKOHCTPYKLHSIX HCIOJIb3YIOTCS BecbMa pasHooOpasuo [41,
45, 88, 117, 125, 136]. HanGoabliee naseokauMaTHUECKOe 3Haue-
HHE HMEIOT OCTaTKH Ha3eMHBIX OPraHH3MOB, 0COOEHHO pacTeHHi,
B CBA3H C TEM YTO OHH HEPEJKO 03BOJISIIOT CYAUTH HE TOJBKO O TeM-
NepaTypHbIX YCJOBHSIX, HO H O BJa)KHOCTH KJHMMAaTa MpPOLLIOrO.
Mopckne e OpraHM3Mbl B Jy4lleM CJyuae yKasHBaloT JHIIb HA
TeMIepaTypHBIE YCJI0BHA, MOCKOJLKY B BOJOeMaxX HOPMAaJbHOH CO-
JIEHOCTH DEXKHM YBJaXKHEHHOCTH 3aMeTHO He IIPOSBIAACTCH Ha Xa-
pakTepe opramHueckoro Mumpa. Hanpumep, coBpeMeHHBIE KOJOHH-
aJbHble KOpa/uibl OOHTAKT B MOPAX KaK 3acyllJHBOro KJAHMaTa,
TaK H BJIaKHOTO.

Tenablit u BAAXKHEN KAHMaT B HauGoJbuleii Mepe cnocoGCTBYeT
PasBHTHIO pacTHTeNbHOCTH. [TostoMy HMeHHO masi BIAKHBIX TPO-
NHKOB XapakTepPHO He TOJAbKO Haubojee OypHOe ee pa3BHTHE, HO
H MakcHMaJ/lbHOe CHCTEMAaTHYECKOE H IKOJOTHYECKOe pasHoobpasme
PacTHTeNLHOrO NnokpoBa. lloHHKeHHe Ke TeMIepaTyphl HIH yMEHb-
LICHHE BJIAMKHOCTH NPHBOAAT K pe3KOMY OOeJHEHHI0 pasHooOpasus
PacTHTEILHOCTH, H3MEHEeHHIO ee BHAOBOIO COCTABa, MOSBJIEHHIO
B pslle CayyaeB BHJIOB, 006/ajaiolux crnelu@HYecKHMH aHaTOMO-
MopdosornueckuMu ocobeHHocTsIMH. Hanpumep, B Mujgonesun Ha-
cuuthiBaercsl okosio 40000, B Esponme —okoao 1100, na cesepe
CCCP — 350—250, B Caxape —okosno 300 BHIOB pacTeHHil.

Jasi pacrennfi KapKOro BJaKHOTO KIHMAaTa XapaKkTepHO MIH-
poxoe pacmpocTpaHende (GopM ¢ KPYNHbIMH, HepacuJeHeHHBIMH JIH-
CTBSIMH, MOKPBITHIMH IJIOTHOH KOXKHIEH, C OTTAHYTHIM KOHIOM JJISI
JyYIIero croka BoJAb. B 30HAX KapKOTo M BI4XKHOTO KJIHMATA,
XdPaKTePH3YIOUHXCST OTCYTCTBHEM CE30HHOCTH, B [PEBECHHE He
3aMeTHbl TOJHYHbIE KOJIbIIA, B TO BPeMf KaK B YMEDPEHHBIX H B 30-
Hax 4Yepe/lOBaHHs 3aCYILUIHBBIX H BJAAXKHBIX CE30HOB (THIA CaBaHH)
FOANYHBIE KOJbIA — SIBJEHHE THNHYHOE. Y JlepeBbeB YMepeHHOMH
B/IA2KHOH 30HBI JIUCTb OOGBIYHO TOHKHE H HEXKHBLIC, OTHOCHTEILHO
HeOOJbLIKE, UACTO C pacuJeHeHHLIMH Kpasivu. [las pacrenwii sa-
CYIIHBBIX o6jacTedl XapaKkTepHO pacnpoCTpaHeHHe MpecTaBUTe-
Jeil ¢ y3KHMH, MEJKHMH KOXKHCTLIMH JIHCTBSIMH, HHOTZa MpeBpa-
IIeHHBIMH B KOJIIOYKH HJIH, HAIPOTHB, C COYHBIMH, MSCHCTEIMH JIH-
CTbIMH, a MOAYAC H CTBOJAMH, COJAepiKAIIHMH GOJbIIHe 3amachl
Braru. st pacTHTeNBHOCTH CYXOro K/AHMara XapakTepHa OuYeHb
XOpOIIO pasBuTas KOPHEBas CHCTeMa.

OZHako HCHONb30BaHHE OCTATKOB DPACTeHHH JJIS  CYXKIEHHS
O JpeBHHX K/JHMaTax 3aTpyAHeHO TeM, 4TOo HX Mopdouaoruyeckoe
CXOACTBO C ONpeJeJEeHHBIMH MpPEeJCTABHTENAMH COBPEMEHHOH pa-
CTHTEJBHOCTH MOMKeT OLITh M He CB3aHO C OJHOTHIHOCTBIO 06cTa-
HOBOK CyLIeCTBOBaHHg TeX M Apyrux. Hampumep, mpusHaku Kcepo-
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(GUTHOCTH y MHOrHX APEBHHX pacTeHHH Morau ObiTb BHIPaGOTAHBI
He B pe3yJabTaTe HX OOHTaHHA B 3aCylNIMBBIX YCJIOBHAX, a BCaeJ-
cTBHe IpoH3pacTaHua no OGeperam Mopeil HJIM APYTHX BOJ0EMOB
C MOBBIIIEHHOH COJEHOCTBIO, UYTO TPHBOAMJIO K 00OralleHHOCTH
rPYHTOBLIX BoA consiMH. Kpome Toro, ecinn npaBul HCCJIeLOBATE/H,
CUHTAlOIHEe, YTO 3IBOJIONMA HAa3eMHOH PAacTHTENbHOCTH lja B Ha-
npaBJIeHHH IOCTENEHHOr0 3aBoeBaHHA Bce OoJiee 3aCYLIHBBIX YC-
JOBHE, TO TOIJa C yBeJHUEHHEM BO3pacTa OTJIOXKCHHHA B HHX BCe
MeHbllle JIOJI?KHO BCTPEYaThCsl OCTATKOB DAacTEHHH, MOryIIHX YKa-
3bIBaTh Ha 3aCyULIHBOCTh KiaHMaTa. Takum o0pasoMm, TPYZLHOCTb
BLISICHEHHS ocoOeHHoCTell JPeBHero KaHMaTa [0 OCTaTKaM Berera-
THBHBIX YacTell pacTeHHi oOyCJOBJEHA He TOJBKO DPEIKHM HX Ha-
XOKJleHHeM, HO H Y4acTo OTCYTCTBHEM HaJeXHbIX JaHHBIX 00 yc-
JOBHAX HX NpOH3pacTaHus.

Bosbiioe 3HaueHHe /A MaJ€OKJIHMATHUECKHX PEeKOHCTPYKIHHA
HMeeT aHaJH3 CHOPOBO-MBLIBIEBLIX KOMIUIeKcoB. OH no3BoJsier
CY/INTh He TOJBLKO O XapakTepe ApPeBHEH PaCTHTEJBHOCTH, HO B Ka-
Koii-To Mepe (IO JOMHHHPOBAHHIO TOM HJIH HHOM IBUIBILI H CIOD)
H o xaumate. Cropsl H IBIIbIA COXPAHAIOTCA HECPaBHEHHO dvallle,
yeM BereraTHBHBIE OCTATKH pAacTeHHH, NMPHYEM OHH IMPHCYTCTBYIOT
B OCaJlOUHLIX MNOPOMAX CaMOro pasjauuyHoro renesuca. Hecmorps Ha
3T0, NAJEOKJIMMAaTHYeCKoe 3HadyeHHe HCKOMAaeMLIX CHOP M MBIILLEL
He CTOJb V3K BEJHKO, TAaK KaKk 0 KIHMaTe CyAsT 10 JOMHHHPOBA-
HHIO OTpe/eJeHHON MbI/IbIL HJH CHOp, 3aBHCALLEMY OT KoJebauus
HHTEHCHBHOCTH IIBETEeHHS, OcOOeHHOCTeH TIPYNNHPOBKH BHIOB pa-
CTeHHHI B C00OIIeCTBa, BEPTHKAJbHOrO paclpeieneHiss PacTHTeb-
HOCTH, WHTEHCHBHOCTH M HAampaBJeHHS BeTpPa, NEHCTBHS TeueHHi
HT. I

Knumar o6ycaoBAHBAeT cyIIeCTBeHHble DPas3HuYHss B PasHOOO-
pasHH BMOBOTO COCTaBa H MOPCKHX JKHBOTHBIX. MHOrZa B Temabix
BOJlax OpPTaHHYecKHil MHpP IO CBOEMY TAKCOHOMHUECKOMY COCTaBY
B JlecsiTKH pa3 Goraue, ueM B xojoanuix. Tak, B MujpoHesun oxoso
40 000, B CpennsemHomM mope oxoso 8000, a B BBICOKHX LIHPOTax
yacto okoao 400 mopekux xuBoTHBIX. [Tenarnueckux gopamunudep
B Tpomukax no 20, a B X0a0AHBIX Bofax Bcero 1—2 Buaa. Oxnaxko,
KaK OTMEHaJoCh B MPebAyIleil riase, pasHoobpasue GacceiHoBOM
ayHBl 3aBUCAT H OT COJNEHOCTH W PALA APYTHX (HhaKkTOPOB, NO3TOMY
He Bcerza Jerko BbISICHHTH JAeHCTBHTEIBbHYIO NPHYHHY OCOGEHHO-
creit TakcoHoMuuyeckoro cocraBa. OcobeHHo ke OosblIHe TPYyAHO-
CTH BO3HHKAIOT B CBA3H ¢ HEIOJHOTOH 3aXODOHEHHs, CTeNeHb KOTO-
poii OOLIYHO Hedb3s OLEHHTDb.

KnaumaTnueckne pas3/iHuHs HepelKO CKa3blBalOTCA Ha pasmepe
opranuaMoB GiaH3KHX ¢Gopm (mpaBHJIO Beprmana). TemnokpoBHble
JKMBOTHBIE OOBYHO HMEIOT TEeHIEeHIHI0O K YBeJHYeHHIO pasMepoB
B XOJIOMHOM K/JAHMA4Te H K YMeHLIIEeHHI0O B JKapKoM, 4YTO 4YacCTo
NposiB/sieTcsl MPH CPaBHEHHH HX MOABHAOB H GJH3KHX BHJOB, 00H-
TAWOIHX B PasHblx 0GCTaHOBKaX. JTO O4eHb YETKO BH/IHO, HANpH-
Mep, MPH CpPAaBHEHHH PasMePOB BOJKOB, MEIBEJEH, JHCHI, KHBY-
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LUIHX B XOJOAHOM H KapkoM Kaumate. Takue u3MeHeHHs 06BsIC-
HAIOTCS TeM, YTO COXPAHATH [OCTOSIHHOH TeMIepaTypy Tesa Tell-
JIOKPOBHBIM JKHBOTHBLIM B CYPOBBIX YC/JOBHSIX JIerue IIPH OTHOCH-
TeJIbHO MeHbIIeH yAeJbHOH TOBEPXHOCTH Teaa, a B KAPKHX,
Hao60poT, npH GoabLIeH, NOCKOALKY yBeJHUeHHE YIeJlbHOH MOBEpX-
HOCTH Tesa oOJjerdaer BO3MOMKHOCTb OTA4YH HM Telaa. B CBS3M
C 3THM Yy TENJIOKPOBHBIX KHBOTHBIX B HAINPaBJEHHH OT BBICOKHX
IINPOT K TPONUKAM HaOJIOfaeTcs yAJIMHEHHe XBOCTOB, yulef, map-
HbIX KOHEUHOCTeH M MOSIBJASIOTCS PasJHyHble BEIPOCTHL. IIparza,
HEPELKH M HCK/IIOUCHHS] M3 YKA3aHHBIX TPAaBHJ, uTO 3aTPYAHSET
HCI0Mb30BAHAE YNOMSIHYTLIX OCOO€HHOCTEll OPraHH3MOB JJISl KJIH-
MaTHYECKHX PEKOHCTPYKIIHH.

[TporuBomosioxknas TeAeHuns Habmonaercs y XOJOLHOKPOB-
HBIX  JKHBOTHBIX — IPECMBIKAIOUIHXCSI W 3eMHOBOJAHBLIX. Hazemuble
HX IPEACTABHTEJIH B TPONHKAX HMelOT HauGosee KpynHble pas-
MepHl, B XOJOJAHBIX KJAHMATHYECKHX YCJOBHSIX — MeJjKHe, 9To 00b-
ACHSCTCSA TEM, YTO MeJKHe (OPMBI HE TOJbKO Jydlle H CKopee
[POrpeBalOTCA CONHEYHBIMHU JIy4aMH, HO H JIerye MOTYT MEepeHecTH
XOJO/IHbIE CE30HBI, NpsivYach B KakHe-HHOYyAbL yOexuina. Maxcu-
MaldbHO GJIArONPUATHbE YCIOBHA AJS CYHIECTBOBAHHSL XOJIOLHO-
KPOBHLIX KHBOTHBIX, HaO/IOJAOIHeCs B TPOMHKAX, OGYCJIOBJIH-
BAlOT H YPe3BLIYAHHO GOJBINOE KOJHYECTBO HMX BHAOB HMEHHO
B 3THX YCJIOBHSIX.

MeHee 0TuUETIHBO CBSI3b PAsMEpOB Teda ¢ KIAMMATHUECKHMH 06-
CTaHOBKAMH OTMEYAETCSl Yy BOAHHIX OPraHU3MOB. XOTS OOJBIIHN-
CTBO MOPCKHX GeCIO3BOHOYHBIX, OCOGEHHO CTPOSILIHX H3BECTKOBYIO
PaKoBHHY (a HMEHHO TakKHe (OPMBI M NPeICTABJAIOT HAUGOJb-
IIHI HHTEpec JJIA TajeoreorpaduH, Tak Kak OHH yalle 3axopo-
HSIOTCSA), VBeJHUHBAIOTCS B pasMepax B HH3KHX IIHPOTAX, e
TeMIepaTypbl BO/bI BhILle, CPABHHTENLHO Y4CTO OTMEYAeTCs W 00-
paTHoe cooTHouenue. [lociefHee OGLIYHO OOBLACHACTCS TEM, UTO
Y OpPraHu3MoB, OGHTAIOLHX B XOJOJHBIX BOJAX, II0JI0BOE Pa3BHTHE
3aMe/IenHoe (4TO yAJMHAET MEPHOA POCTA) M 3a4acTyi0 BOOOLIe
GosbIIast MPOAOJNKHTENBHOCTE KH3HH, KpoMe Toro, pasmepnl pako-
BHH MOTYT ONpPEIeIATLCA H APYTHMH (DAKTOpaMH: COJIEHOCTBIO BOJ,
ryGHHON OGHTAaHHS OPraHH3MOB, Ta30BBLIM PEKHMOM, CKOpOCTBIO
HaKOTJIEHUSl OCAAKOB H T. II.

B ofmem ciyuae Mopckne G6ecrno3BOHOYHBIE, HHTEHCHBHO HA-
KalIHBalolllie B CBOHX CKeJIeTHBIX 00pa3soBaHHAX H3BECTb, MPHY-
POYHBAIOTCS K TEINIOMY H MapPKOMY KJIHMATy, 4TO OCOGEHHO PesKo
BbIpAXKeHO y pH(OOGPa3yOlUX OPraHH3MOB. Y CXOAHBIX OpPraHu3-
MOB B PasHBIX KJIHMAaTHYECKHX 30HAX 3a4acTyl0 HECKOJLKO pas-
JINYHbI XHMHYECKHH cocTaB pakoBuH. Tak, 0GbIYHO B M3BECTKOBBIX
CKEJIETHBIX 00pa3oBaHUsIX TPONHYECKHX MOJJIIOCKOB M BOLOPOCIEl
OTMeuYaeTCA pesKoe yBeNHYeHHe COLEpKaHWS MarHus. B HekoTo-
PHIX cly4yafgx pasfuyHblii M XHMHYECKHH COCTAB cKejJeTa. ¥ KOK-
KOMHTOMOPHI, OGHTAIOMHX TOJABKO B JKAaPKOM KJHMATe, CKejer
H3BECTKOBLIH, y JHATOMOBHIX e, JKMBYIIHX B BOJAX CaMbiX pas-
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JHYHHIX TeMIepaTyp,— KpeMHeBLIl. 'oluuHbIe 3HAKH HapacTaHHs
PakoBHH H IPYIHX CKeJeTHHIX o6pasoBanuii, Kak mpaBumo, Gojee
peskHe, MHOrOYHC/JEHHble W COMMMKEHHBle Yy OPraHW3MoB, o0HTAlO-
IHX B XOJIOAHHIX BOAAX, a 10 Mepe yBeJHueHHs raybuuer obura-
HHSI M NpPOJIBHXKEHHS K 3KBaTOpy OHH BbipajaloTcs Bce caalee,
a HHOr/Jla M HCcuesaloT.

B cBf3M C TEM 4YTO Te WJM HHBIE TeMIepaTypHble 00J1acTH, BblIe-
JdeMble B BOJOEMAax, yacTO XapaKTepHbl JIMIIb JJI CaMOro Bepx-
Hero cJog BoAbl TommuHoi 20—50 M, Hepeako MHoOrHe ocobeH-
HOCTH TyGOKOBOJAHOH (hayHbl HH3KHX HIMPOT CXOAHB ¢ Haluionae-
MBIMH y GayHbl BbeICOKHX. Kpome TOro, wuyacro rpaHHILLI
3ooreorpauueckHXx  TNPOBHHUHE  (BBAe/AsieMble 1O TeM HJH
APYIHM OpraHH3MaM), KOTOpble, Ka3ajoch Obl, HOJKHBI OTPaKaTh
TemIepaTypHbe H3MEHEHHsI BOJ, B AefiCTBHTENLHOCTH He COBNALaloT
He TOJLKO C TPAHHMIlAMH TeMIepaTypHLIX ofiacTei, HO YacTo He COB-
MafaloT ¢ BLISBJEHHBIMH [Jisi Pa3HbiX TNpeACTaBHTeNeHd opraHmnye-
cKoro MHpa. ITo 0ObsiCHSETCSl TeM, uTO ouepTanus OGuoreorpagu-
YeCKHX TPOBHHIHMHA 3aBHCAT He TOJbKO OT KJIHMATHYECKHX YCJO-
BHI, HO H OT MHOFHX APYIHX TPHYHH, H B YaCTHOCTH OT ocobeH-
HOCTeH HCTOPHH pPa3BHTHS COOTBETCTBYIOIIHX OPraHH3MOB B JAdH-
HOM 06JacTH H PasyIMuHON CNOCOGHOCTH HX K pacce/ieHH:o.

Takum o006pa3oM, BBIICHHTbL XapakTep APeBHHX KJAHMATOB HA
OCHOBAHHH H3Yy4eHHsi OcoOeHHOCTeli OpraHHYecKHX OCTaTKOB He
TOJILKO JOCTATOYHO CJOXKHO, a HepeaKo W HeBO3MOKHO. [losTomy
IpH BCSKOro Poja MaNeoKJHMaTHYeCKHX DEKOHCTPYKUMAX Npeino-
yTeHHe JOJMKHO OBITb OTJAHO NOKasaTesJAM JHTOJOTHYECKHM, a He
najeoHTogoruueckuM [143]. OaHako HecOMHEHHO, YTO NPH H3YUCHHH
OpraHHYeCKHX OCTATKOB CNEIHaJHCTAMH-TIaJe0HTOJ0raMH, 0COOEHHO
pH NpPHMEHEHHH CIelHaJbHLIX NPHEMOB HCCAEN0BaHHs, MHOTHEe
M3 3THX HMCKOMaeMbIX MOrYT [AaTh BaxKHYI0 NaJeOKIHMATHYECKYIO
undopmanuio, IpUMepL YeMy HepelKo MNPHBOASTCS B JHTepaType
[88; 117, 193, 199].

W30TOMHBIM METOJ ONPEAEJEHHA NMAJIEOTEMNEPATYP

AnanuTHYeCKHH METOJ ONpefelleHHs MajeoTeMIepaTyp Mo H3o-
TOMHOMY COCTaBY KHCJI0pOJa KapGoHaToB, X0Ts M Obl1 paspaboran
aMepHKaHCKMM  yyeHBIM Jjaypeatom  HoGesneBckoit — npemun
I'. K. [Opu aumwb B Hauame 50-X rofloB HALIEr0 CTOJETHH, yXKe TO-
Jy4HJ UIHPOKYIO H3BeCTHOCTh M npusnanue. HaunGoaee moano Teo-
peTHYeCKHe OCHOBbl MEeTO]a, BO3MOMKHOCTH €ro, MpHEeMbl IpOBeje-
HHsi aHaJH3a, CBOJKA IOJYYEHHBIX pPe3yJbTaTOB M [ePCNeKTHBLI
naJbHeALIero Pa3BHTHS TMaJeoTePMOMETPHH OCBelleHhl B MOHOrpa-
dusx P. Boysua [13], P. B. Teiic u /1. Il. Haiinuna [149], a Taxxke
B paze crarteii [96, 97, 104, 208].

CyuIHOCTh 3TOTO METOAA 3aKJiouaeTcs B caeiyiomeM. B npupoae
MHOKECTBO TPOIECCOB CONMPOBOXK/AAeTCHd H30TONHBIM (PaKkUHOHHPO-
BaHneM. [1poHCXOAAT H3MEHEHHS H B COJlepPIKaHHH CTaOMJIBHBIX H30-
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TOMOB KHCJI0POfa — HaHOO/Iee PaclpoCTPaHeHHOrO B 3eMHOH Kope
sneMeHTa. CyllecTBYIOT TpH CTaGHJbHBIX MPHPOAHBIX H30TONA KHC-
Jgopoaa: %0, 70 u '80, npuuem uszoton 0 — camas pacmpocrpa-
HEHHas PasHOBHAHOCTL. OOBIYHO KoaMuecTBO H3oTona 18 mpuMepuo
coorsercrByeT 1:500 mo cpaBHenuio ¢ usoronom 16, OnHako coor-
Houenne '*0/'°0 (usoronublil KO3 UIHERT) B IPHPOAHBIX YCJIOBHSX
Kosebaerca B npenesnax 109%. HauGonee HH3KHII H30TONHBII K03(h-
GunneHT HaGmoxaercs y Jbaa JeIHHKOBOrO NOKPOBA y IOJIOCOB,
a HanGoJsiee BBICOKHIH — y YIVIEKHC/IOrO rasa atMoctepsl. B npupoa-
HBIX BOJlaX HanOo/bllee OTHOCHTEILHOe KOJHYecTBO 80 oTMeuaercs
Y BOJ BBICOKOH COJIEHOCTH.

Ecan kapGoHaTHBle CKeleThl OpraHH3MOB (unn kapGoHaTHOe
BEIIECTBO, BO3HHKalOLlee XHMHYECKHM MyTeM) o6pasyloTcsi B H30-
TOIIHOM PaBHOBECHH C OKpyzKalolllefl BOJOH, TO NPH NOCTOSHHOM
H30TONHOM cocTase BoAbl '*0/'O B KapGonatHOM MaTepuase GyieT
MEHSATRCSA B 3aBHCHMOCTH OT TEMIEPAaTypEl, TaAK KaK KOHCTaHTa paB-
HOBECH5 IJIA CHCTEMBI H30TONHOTO PABHOBECHS 3aBHCHT OT TeMmepa-
Typbl. 3aBHCHMOCTb OT TeMIepaTyphl Koshduuuenta #0/180 kaip-
1HTa, 06pa3ylollerocs Kak XeMOTeHHBIM NyTeM, TaK H B paKoBHHaX
HEKOTOPLIX MOPCKHX 0eCMO3BOHOUHBIX, ONpejefnela 3KCTepHMeH-
TaabHo. Takum o6pasom, GblIa mo/dyueHa WKada reoJOrHYIECKOro
TepMoMerpa. Ec/in e KaslbLHT PaKOBHH HJIH XeMOT@HHBII, obpa3zo-
BAaBIUHHCA B PaBHOBECHH C BOJOH, B JajbHEHIIEM GbLl 6e3 H3MeHe-
HHS 3aXOPOHEH, TO B HEM COXPAHHJIOCH H COOTBETCTBYIOLEe IepBOHA-
1aILHOMY H30TOIHOE COOTHOLIEHHE, Hecyllee HH(OPMAIHIO O Apes-
HAX TeMnepaTypax BOLOeMa, T. e. F€0JIOTHYCCKHA TepMOMETp B 3TOM
ciyyae o6aajaeT rpoMaiHOl HHEPUHOHHOCTHIO. JlOCTATOUHO JMLIL
ONpPEIEJTHTL OTHOWIEHHE H30TOMOB KHCJIOPOJA H3 3aXOPOHEHHOro Ma-
TepHala, YTOGHl BBISACHHTb TEMIEPATYPLl BOJAB B APEBHEM BOJOEME
BO BpeMsl ero o0pa3oBaHHA.

Bapuanuu kosdppuuuenta 180/160 MOryT OBITb M3MEpeHB Mace-
CNEKTPOMETPOM ¢ morpewHocTbio *0,019%, ogHAKO MeTOAB NOAro-
TOBKH 06pa3uoB K aHaJu3aM (AaKTHUECKH HE MO3BOJSIOT JOCTHUD
TaKo#l BbICOKO#H TouHocTH. [losToMmy wame Beero JpeBHHE TeMIe-
PaTyphl ONPENEsIOTCs ¢ MorpemHocTsio 10 1, peako xo 0,5° C. st
ana/nusa npexje BCero BLIACNSETCS U3 KapGOHATHOrO BellecTBa yr-
JIEKHCJLIH ras. B macc-cnekTpomerpe oH HOHH3HpyeTcst o COst,
HOHLI YCKOPAIOTCs HanpsikeHHeM Gosee | KB H Jajlee Ny4oK HX
OTK/IOHAETCA MAarHHTHBIMH IOJIIMH B 34BHCHMOCTH OT MACCHI H 3a-
psilla Ha HeCKoNbKo Jayyed. [Tocsiennue HefTPanuayloTCs KOMIEKTO-
PaMH, B KOTOPBIX BO30Y KIaeTCsl 3/IeKTPHYECKHH TOK, perucTpupye-
Mbii mpuGopom. Takum o6pa3oM, H3OTOMHHIN Koa(duuuent, no cy-
WECTBY, ONpeiesseTcs MOCPEACTBOM CPaBHEHHs KOJIHYECTBA Yrue-
KHcjoro rasa ¢ maccoit 46 (2C 190 150) u 44 (12C 160 160).,

3HaueHHe H30TOMHOrO METOAa BHISBJICHHS najeoTemMmneparyp
APEBHHX BOLOEMOB OUeHb BENHKO. K coikasleHHIo, CyliecTByiOT MHO-
FOUHC/ICHHbIE NPHYMHDBI, MeIlalliHe MaCCOBOMY €ero mpHMEHEeHHIO,
MPHYEM Jie/10 He TOJbKO B JOPOrOBH3HE alNapaTypHl H CJAOKHOCTH
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caMoro aHanan3a. YKaxkeM JHIIbL HEKOTOPble M3 IIPHYHH, Orpannui-
BAIOLIHX cepy HCIONb30BAHHA MeTO/a.

1. M30TOMHKIE COCTAB KHCJIOPOZAa B KaJbllUTe MOMKeT ObITh
B 3HAUMTEJBHOH Mepe H3MeheH mocie 0o0pasoBaHHs PAKOBHH HJH
KapGOHATHOrO OCaJiKa BCJIEJCTBHE NPOIECCOB nupysHn, mepekpu-
cTaJJN3AINH, JOJOMHTH3AIMH U T. 1L, KOTOpPble MOI'YT NPOHCXOAHTD
KaK IpH JAUareHese, TaKk M B TeyeHHe BCEro NoCJeAylollero cyuie-
cTBOBaHHs MOpoAbl. OCOGEHHO STHM MPOIECCaM MOJBEPIKEHb 00-
PAa30BAHHA C HEAOCTATOYHO KOMNAKTHOH CTPYKTYPOH, MCIbITABIINE
3HAUHTe/bHOE MOrpyxeHHe H oOJjajaioline 3HAYHTENbHBLIM T€0J0-
rHYeCKHM BO3PAaCTOM.

9. MHOrMe KHBOTHbIE M PACTEHHs MOIYT OTJaraTh KapOoHaThl
Kaablus 6es coxpaHeHHs H30TONHOro PaBHOBECHS KHCJIOpPOAa Kap-
GOHATOB M BOJAbl. BBISIBHTb, CYIIECTBOBAJ/IO HJIH OTCYyTCTBOBAJIO Td-
Koe paBHOBeCHE JJisi HCKOmaeMblx 0OBEKTOB, He BCeria BO3MOXKHO
HJH 10 Kpalineill Mepe He Jierko.

3. Eme wHe m3BecTel H30TONHBIH COCTaB KHCJIOpoAa JAPEBHHX
okeaHOB. TIpeAnosoKenne e 0 TOM, 4TO OH OblI TOKIAECTBEH COB-
pPeMEHHOMY, MOKeT ObITh OIIHOOUHBIM.

4. Cogepxanne '*0O B BoJle B BBICLIEH Mepe 3aBHCHT OT €¢ coJe-
HOCTH. B KOHeyHOM HTOreé oNpecHeHHe CKasbiBAETCsl TaK Ke Ha OT-
nowenue ¥0/180 B KapGoHaTe, KaK U MOBLILIEHHE TeMnepaTypsl. bo-
Jlee TOro, €CJIM ONpecHeHHe CBS3aHO ¢ N06aBJeHHeM MPecHOH BOALL
mocTynaiolieil 3a cueT TasHHS JbJa, TO OHO CH/IbHee BJHACT Ha
u3MeHeHne cojepxanus 0, yeM onpecHenHe 10 TOTO Ke YPOBHA,
HO BCJeNCTBHE NPHTOKOB OObUHBIX peunbix Bof. Ilostomy HeoO-
XoMMO 0TOHpaTh Takue 00pasibl, KOTOpbie 00pa3oBaIHCh B obcra-
HOBKE HOpPMaJIbHOH COJIEHOCTH.

5. TemmepaTypbl, TMoJyueHHble N0 OPraHHyeckHuM OCTATKaM pas-
HEIX OPraHu3MoB, OTOODAHHBIX M3 OAHOrO CJIOf, YacTO Pa3JHYHEL
OTaHuapTCs OHH, KakK NPaBHJIO, W OT TeMmeparyp, HOJydaeMbiX
10 BMEIIAI0WeMy HX KapOOHATHOMY MaTepuany. JTH PasqHUHA MO-
ryT GbITh BBI3BAHBI PsIOM IPHYHH: a) HaHOO/ee MHTEHCHBHBLIM Ha-
pallMBaHieM PAKOBHH Pa3/HYHBIMH OPraHH3MaMH NpPH PasHBIX TEM-
nepatypax; 0) oOuTaHHeM OPraHH3MOB Ha PpasHbIX raybunax;
B) pas3JuyHsMH GHOreHHOro H30TONHOro (ppaKUUOHMPOBAHHA y ITHX
OpPraHH3MOB H 1.

VkasauHble TPHYHHEL OOYCIOBH/IN TO, YTO, HCKIIOYAsH eIMHHYHbIE
06pasiibl Maje030HCKOro BO3pacTa, ONpefesenus najeoTeMuepaTyp
JPEeBHHX Mopeil OblJH BBIIOJIHEHE! JHIIL AJs I0PCKOTo H Gojiee n03A-
nux mepuonos. Ilpu 3ToM GOésblIas 4acThb TeMmeparyp /s Meso-
30fickuX Mopeii Obuia ompeleleHa Mo pocTpam GeJeMHHTOB, TaK
Kak MMEeHHO B HHX Jydlle Bcero oOBIUHO COXpaHsieTCs MepBHYHOE
otHomenue '#0/'%0. XapakTepuo, uTo 415 GeJIeMHHTOB MOJy4eHbl G0-
Jee HH3KWe 3HAUeHHs TeMIlepaTyp Mo CPaBHEHHIO C APYrHMH opra-
nuaMaMi. QOBIUHO MOJIAraloT, uTo 3TO Bbi3BaHO obuTaHueM GeleMm-
HATOB B GoJee rayBOKHX, a cjelloBaTeJ]bHO, MeHee TeMJILIX BOJAAX.
Tak, 1o pocTpaM o3/ HEMe/I0BbIX GeneMunTOB Pycckoil niaTdopmbl
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NOJIyueHbl TeMIepaTyphl 0Kosao 14—16, a mo BMmewiaownm Kap6o-
HaTHHIM' nmopofam — 26—28° C. BricokHe TeMmepaTypsl B HOCJe]-
HeM clyuyae OOyC/IOBJIEHb TeM, YTO BMEILAIol[He MOPOJIH CJA0KEeHbI
B OCHOBHOM OCTAaTKaMH NJIAHKTOHHBIX OPTraHH3MOB — KOKKOJIHTO(O-
pua. Boiee ke BhCOKHe TeMIepaTypEl, moJyyaeMble Mo paKOBHHAM
LPYrHX OPraHH3MOB, BEI3BAHBI, BO3MOJKHO, HapalIHBAHHEM HX JIHIIb
B TellJIble MECAlbl rofa, a He KPYrJOroJAHYHO, KaK POCTPOB GeseM-
nutoB. HanGonee MHOrouHcICHHBIM aHaaM3aM GbLIH IOJBEPTHYTHL
MEJIOBEIE OTJIOXKEHHS. [lJ1s1 3TOrO mepHoja Hake yAaJ0Ch HAMETHTD
KaK BpeMeHHble, TaK H reorpauyeckie H3MeHeHHs TeMIepaTyp Mop-
CKHX BOJ, MPHYEM 0Ka3aJ0Ch, UTO TEMIEPAaTYPHl B MEJIOBLIX MOPSX
ObLTH 3HAYHTEJILHO Goslee ONHODOAHLIMH, YeM B HACTOSIee BpeMS,
a TeMmneparypa rayOMHHLIX BOJ, BEpOSITHO, HE ONMYCKaJach HHIKE
10—15° C.

HMsoronubiii MeToA HMHOTAa IO3BOJISET ONPEJeNsTh H CE30HHbIE
KoneGaunst temneparyp. Tak, no cpexneii npoGe, B3ATON A5 ama-
7H3a M3 CKeJeTHoro o06pa3oBaHHs, (GOPMHPOBABIIETOCS TOJIBKO
B ONpEJeJNCHHEIH CEe30H roAa, Oonpenensercst JHIIb OCpefHeHHas
TEMIIEpaTypa COOTBETCTBYIOLLErO Ce30Hd, a MO aHaJOrHuHoi mpote,
B3ITOH M3 oOpasoBanus, (OPMHPOBABIIErocsi KpPYTJIOTOAHYHO, —
cpenrerofoBasi. Ilpn orGope BemiecTBa Ha aHa/iuaz mo paguycy

[ Mangura

28 46 12 97 mm

Puc. 45. Ce3onHble TemmepaTypsl pocTa PaKkOBHH rpeGelikon Chlamys (no
P. B. Teiic, [1. TI. Hatizuny [1973 r.]).

1—15 — nomepa npo6 ans onpenencHus comepxkamus 0.
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pocTpa GeleMHHTOB NOC/AEL0BATEIbHO OT HeHTpa K nepu(epHH HJH
MoC/1e/10BaTeIbHO U3 Pa3HbIX CJI0EB HapacTaHHsd PAKOBHH HEKOTOPBIX
MOJIJIIOCKOB, HapalllMBalOLIHX PaKOBHHY KpYIVIOTOAHYHO, MOKHO
BBHIIBHTH KojiebaHusi TeMIepaTyp, OUeBHJHO CBSi3aHHble C CE30H-
HBIMY H3MeHeHuaMmu ( puc. 45). Hanpumep, no IOPCKHM H HHXKHeMe-
J0BEIM GenemuuTaM EBpasuu 3TH KoJeOaHHS MOPCKHX BOJ AOCTH-
raan 3—7° C.

Kak cuntator cnenmaauctsl [13, 149], ucnonb3oBanue JaHHBIX
0 majeoTeMmepaTypax NpH Majeoreorpapuyeckux PeKOHCTPYKIHAX
MoKeT ObiTh 3(P(EKTHBHBIM TOJbKO IMPH YCJAOBHH 3HAYHTEJbHOrO
pACIIMpeHHs HCCJAeJOBAHMA M TOJYUYeHHS MacCOBBLIX OIpeleseHHH
apesunx TemmnepaTyp. OueBujHO, YTO MaTepHaj NpPH 3TOM He0OXO-
IHMO OTOMpPATh KaK MOCAOHHO (A MOJYyYeHHs AAHHBIX O KOJe-
GaHHAX TeMIOepaTyp B KOHKPETHBIX pafioHax BO BPEMEeHH), TaK H IO
MaKcHMaJ/ibHo OOGIIMPHOH MJIOLLAaAH H3 ONMpE/esIeHHBIX TOPH30HTOB
(uToGbl MONYYHTE CBeAeHHs 00 M3MEHEHHH TeMnepaTyp B NPOCTPaH-
cte). McnonbsyeMble opraHnueckie OCTATKH AOJIKHBI GHITb TOUHO
onpejie/ieHbl, HAaJEXKHO CTPATHrpauUecKH NPHBS3aHBI H BEPHO HC-
TOJKOBaHLl MaJe03KoJOrHYecKd. B nasbHelieM HeoOXOAHMO CO-
BEpIIEHCTBOBATH H30TOMHLII METOJ ONpe/e/eHus majeoTeMneparyp,
B YacTHOCTH paspaGoTaThb MeTOAbl HX BLIABJEHHS M0 OTHOLIEHHIO
180/180 B ¢octhaTHbIXx M CHJIHKATHLIX MHHEpaJax, COBEpLIEHCTBO-
BaTh METOJMKY YyCTAHOBJIEHHsI MajeoTeMrepaTyp mno kapGoHaram,
06pa30oBaBUINMCS B ONMPECHEHHBIX H OCOMOHEHHbIX OacceHHax.

XMMHUYECKHH METOL ONPENEJIEHHS TMAJIEOTEMIEPATYP

T. C. Bepaun n A. B. Xa6akoB paszpaGoTa/jn MeTOJ OlEHKH TeM-
nepatyp cpeiasl o0HTaHHS GeCMO3BOHOUHBIX Ha OCHOBE ONpeJeseHus
OTHOILICHHSI KaJbllHf M MarHus B MX KapOOHAaTHHIX ckenerax [7—
9, 106, 141]. MeTon ocHOBaH Ha JNaBHO NMOAMCUEHHOH 3aKOHOMEpPHO-
CTH, cocTofAllell B yBeJIHUeHHH B GoJiee TENJibix MOPAX J0JH Maruus
B KaJbUHTOBBIX CKeJleTaX PasJHyYHBIX rpynn G6ecrno3BoHOYHLIX. Jlpes-
HHe TeMIEpaTypsl Mopeil ompeJe/siioT Ha OCHOBe CEPHIHBIX aHa/H-
308 KapGOHATHOrO BeLIECTBa CKeJETOB ONpejlesienHbix rpynn Gec-
MO3BOHOYHBIX JKHBOTHBIX, NOCTOSSHHO OoGHTaBIKX B Mope. [Ipn 3TOM
HCTIOMB3YIOT Pe3yJbTaThl SKCIPECcC-aHaJM30B HAa KaJbUHHA H MarHHi
HebosplinX npo06 KapOOHATHOrO BeIIECTBA PAKOBHH MOJJIIOCKOB,
tdopamunndep, pocTpoB OenemHoujaeid H 1Ap., a TaKXKe THCUETO
MeJa H MeJOBHIX Meprejefi MOCpeICTBOM THTPOBaHHs ¢ TpHIOHOM b
mocsie pasJoxenus kapGonara 2%-Hoil coAHONH KHCIOTOM.

Cnennansuo nposenernsie T. C. Bepaun u A, B. Xa6akoBbiM uc-
CJeI0BAHHA MOKa3ajdu OOLIYI0 COrVIacOBAHHOCTL OLEHOK MajeoTeM-
neparyp 3THM METOIOM H H30TOMHBIM, XOTS ONpe/e/eHHs Mo OTHOIE-
HHIO KaJblus K Marumio oObluHO W mnpesbimator Ha 0,5—2,5°C
uH(pH, Monyyaemsle o oTHomeruo 80/190. :

Caenyer HMeTh B BHJY, YTO HCIOJb30BaHHE XHMHYECKOrO MeTo/1a
OrpaHHYHBAETCS MHOTHMH MPHYMHAMH, MPHHUHNHAJIBHO CXOAHBIMH
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C VKasaHHBIMH JJI H30TOIHOTO, HO KacalIIHMHCS pAaclpeieaeHHs
Maruus, a He '80. Boaee Toro, HeKoTOpbie OrpaHHYeHHs, BEPOSATHO,
naxe ycyrybasiores. Tak, BblcOKas NOABHIKHOCTE HOHA MarHHs
MOKET HapywaTh NepBOHAuaJbHOe ero cojAcprKaHHe JaKe HA pas-
HBEIX CTaJHAX AHareHe3a. Temnepartypa BOIB MOKET CKa3hiBaThCH Ha
KOHIIEHTPAIlWKH MarHHsl B MeHbIeH CTeleHny, ueM CKOPOCTh Hapally-
Banusg CaCO;. B cBA3M ¢ yKa3aHHBLIM npH oTGOpe MaTepuana AJf
ONpe/ieJIeHHs] CTeNeHH €ro MAarHe3HaJbHOCTH C IIe/IbI0 BHIACHEHHS
najeoTeMneparyp HeoOXOZHMO: a) HCHOJb30BaThb KapOOHATHBIM
MarepHas TOJbKO CKEJeTOB THIHUHBIX MOPCKHX TPYIN GeCH03BOHOU-
HBIX XOpolleHd COXPAHHOCTH, COCTOSILIHX H3 YHCTOrO KaJblHTAa H HE
H3MEHEHHBIX BTOPMYHBIMH NpOLECCAMH, KOTOPHIE MOTVIH HAPYLIHTh
NepBoOHAYAJBHOE COflep¥KaHHe Maruusa; 6) oT6HpaTh OCTATKU H3
paspes3oB, XOpollo CTpaTHrpaUyecKH H3YYEHHEIX, a ONpelensTh
HCKOMaeMEle (pOpMHl 10 BHIA.

Onnako, HECMOTPSI Ha MHOTHe OTPaHHUHBAIOUIHE (HAKTOPHI, XH-
MHYECKHH METOJi omnpejieJieHHsl majeoTeMIepaTyp NPHBJEKAeT CBOel
MPOCTOTOH, NOCTYMHOCTHIO H BO3MOXKHOCTHIO MPOBOAHTL MaccOBbIe
aHanusel. MoxkHO mosarate, 4TO 3TOMY METOAy NPHHAMJIEXKHT 6OJb-
moe Oyayllee, KOHEYHO, €CJH €ro pe3yabTaThl OYAyT KOHTPOJH-
poBaThCsl AAHHBIMH H30TONHOrO aHanu3a. Henb3st He OTMETHTH, UTO
B ciydae NPOBeJeHHS MacCOBHIX aHaJH30B HEKOTOpBle caabble CTo-
POHBI 3TOro MeTola ONpeleNeHHs NajeoTeMIepaTyp MOTYT HMETb
Ooublioe majeoreorpaduueckoe 3HaueHHe B APYIHX acnekrax. Tak,
Ha OCHOBE HM3MEHeHMsl MarHesHaJbHOCTH B NpeleJax TeppHTOPHH,
JUisl KOTOPOH TPeAnonaraloTcsi NOCTOSHCTBO TEMIEPATYP BOA H OT-
CYyTCTBHE KaTareHeTHYECKHX H3MeHeHHH KapOOHAaTHOrO MaTepHaJa,
MOXKHO DPEKOHCTPYHPOBATh H3MEHEHHS COJEHOCTH BOX B BOLOEME,
4 TeM caMbIM pacloJioXeHHe PeK, XapakTep CBS3H ¢ ApyruMu Gac-
cefinaMi. Hano umers B BHAY, 4TO GOJBIIHHCTBO H3MEHEHHI KaKHX-
au60 mapaMeTpoB MO TJIONIAZH M Pa3pesy, eCly OHH OCHOBAHHI Ha
IOCTATOYHO MAacCCOBLIX ONpefeJeHHAX, MOryT ObiTb HCIOJb30BAHEI
npHu mnajneoreorpa@HyeckHx PEKOHCTPYKIHSX, OCOOEHHO € YYETOM
JPYruX IaHHBIX.

HEKOTOPBIE YACTHBIE NMPUEMBI BLISIBJIEHHS
OCOBEHHOCTEH JPEBHET0 KJIMMATA

B HeKOTOpHIX cJlyyasix, HanpuUMep Y PakoBUH Muamii, Hab.1i0-
A4I0TCHA KaJbUATOBBIH NPH3MaTHYECKHH BHELIHHIl CJIOH, aparoHHTO-
Bblif Nepi1aMyTPOBBIH M KaJbUHTOBEIH MPH3MAaTHUECKHII BHYTPeHHHIA.
Y HeKOTOpBIX BHIOB MOJJIOCKOB COOTHONIEHHE KaJbIHTOBOTO MPH3-
MaTHYeCKOro BHYTPEHHET0 H aparoHHTOBOTO MepJaMyTPOBOrO ¢JIOH,
no paunwiM K. P. Jlonaa [149], 3aBHCHT OT TeMnepaTyphl: aparoHu-
TOBBIH CJIOf € TOBBIIIEHHEM ee Pa3BHBAETCS MHTEHCHBHEE, a KaJh-
IHTOBBIl COKpaIlaeTcs: BIJIOTL 10 HcYe3HOBeHHA. ITo 3ToMy npuH-
LUy MOXKHO HHOTJa OMpeleNsiTh NajeoTeMNepaTypel W 110 TeMIy
pocTa paKoOBHHBI, TaK KaK KJIHHbSI MepJaMyTpoBOro ciaos o6Gpasy-
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J0TCH FOJIMYHO, @ CKOPOCTh pPOCTa MPSMO NMPOMOPLUHOHAIbHA CPEHEN
TemMmepatype cpeas oOHTaHHA MojiockoB. OnpejeseRust TeMIle-
paTyp Ha OCHOBE H3y4eHHs CTPYKTYpPbl PAKOBHH BOSMOXHLI H [IDH
H3MeHeHHOM XMMHYECKOM M MHHepaJOrHYeckKOM COCTaBe DAaKOBHH.

Jlisi HEKOTOPBIX BHAOB MOJIJIIOCKOB MOKHO IOJYUHTh JaHHbIe
0 JIPEBHHX TeMIepaTypax, HCHO/Ib3ysl OTHOLIeHHe B PAKOBHHAX
aparoHHTa K KaJbUHUTY, COJepPKaHHS KOTOPHIX ONPeNe/sioTesl PEHT-
reHOMEeTPHUECKH, OJHAKO 3TOT cnocob MoiKer ObITh NMPHMEHEH JIHLIb
K HeMHOruM BHAaMm [149].

O Ce30HHOCTH APEBHHX KJIHMATOB MOMKHO CYAHTL [O TOJHYHOIN
rOpH30HTAJBHON CJIOHCTOCTH B OTJIOMKEHHSIX (HampuMmep, B Tak Ha-
SBIBAeMBIX JIEHTOUHEIX TJIHHAX, HEKOTOPBIX JAaryHHBIX OTJIOMXKEHHAX,
BO3MOKHO BO MHOTHX MAXECIHJIHTaX, 4 TaKxKe B MHOTOKPAaTHO ue-
peayiollEXcs caofikax, oborallleHHbBIX H OOeIHEHHbIX OCTaTKaMH
IJaHKTOHHLIX OPraHu3MoOB, u T. M. [43, 117, 125]).

Oco6eHHOCTH KJHMATHYECKOH OOCTAHOBKH CKa3bIBAIOTCS Ha Xa-
pakTepe pacupele/eHHs B IVIMHHCTOM BelIeCTBe 0CaJ0YHBIX MOPOA
psifia PefKHX 3JMEMEHTOB, UTO TaK¥Ke MOMKET HCIONb30BaTbCs MPH
1aJIEOKJHMATHUECKHX PEKOHCTPYKUHAX. Tak, no JaHHLIM HEKOTOPLIX
HeeqenoBarenein [36], B IIMHHCTOM MaTepHaje KOHTHHEHTAJLHBIX
ryMuAHbIX oTioxennil ®eprausl, I0xuoro Manrsiiaka u Yceriopra
HaBaI0LAI0TCA TOBBIIEHHBIE KOHLEHTPAIHH HHKEIs W B MEHbLIei
Mepe GapHs ¥ BaHaIHs, MOHHKEHHBIE cOjlepKanusA 6opa H CTPOHIHA.
OTHolleHHe cOMepKAaHHH CTPOHIHS K OapHio MeHee 1, a CTPOHIHA
k wmean 1,3—5,0. Xapakrtepusl noBbimenuble (6Goabme 90—120%)
Ko3(duLHenTs BapHanHi colep:KaHuii Maprania mpu HeOOJbIIHX
HX 3HAYEeHHAX A5 APYrux siaeMmentoB (10 60—70%).

KonTuHeHTalbHbIe OTJIOXKeHHS B TeX e paionax, (popmupo-
BaBIIHECS B apHAHBIX YCJIOBHSIX, XapaKTePH3YIOTCs 110 CPaBHEHHIO
¢ 00pasoBaBIIMMHUCS B TIYMHAHBIX NOHHZKEHHBIMH COAEPIKAHHAMH
B TVIMHHCTOM BelecTBe Gopa H IOBBILIEHHBIMH OapHd H Mapramia,
npuueM Ko3(GHIHeHTH BapHauHu mocaeaHero Heboabiue (A0
60%).

B raMHHCTOM BeIecTBe OT/IOMKEeHHH MOPCKOro resesnca, oG6paso-
BaBLIMXCA B APHAHBIX KJIHMAaTHYECKHX OOCTAaHOBKaX, OTMeHaKTCd
NOBLILIEHHbIE KOJHYecTBa Oopa M CTPOHIMSA, OJH3KHE K KJIapKO-
BBIM COJlepiKaHHus Gapusi H MapraHua H MOHMKCHHBIE BaHalHs, HH-
Keast 1 Mead. /s TVIMHHCTOrO e BellecTBA OTJIOKEHHH, BO3HHK-
IIAX B ONPeCHEHHbIX JaryHaxX, XapaKTePHbl MOBbIIEHHBIE COLEpHKa-
HHS Maprasua.

Hmerorest gauHbe [71] o ToMm, 4To yCJOBHS NMPOLLIOLO CKasbiBa-
I0TCS ¥ Ha THOEe (POCCHIH3aUMH KOCTHOrO MaTepHaaa pasiHuHbIX
[103BOHOYHBIX, T. €. Ha OCOGEHHOCTSAX 3aMelleHHs MepBOHaYaIBHOTO
MHHEepaJLHOr0 KOCTHOrO BelllecTBa KOMIOHEHTAMH, MPHBHECEHHBIMH
uapne. [To3ToMy HaMeTH/iach BO3MOMHOCTb HCHOJb30BAaTh OCOGEH-
HOCTHM TEOXHMHH KOCTHBIX OCTATKOB JJIsi BHIACHEHHs psjga majeore-
orpaduueckux BomnpocoB, IIpu 3ToM nepBoHAYANBHO MOJYYEHHBIC
JlaHHBle MO3BOJIH/IH CAeJaTh BBIBOA O TOM, UTO HaHOOJBUIHA Hay4-
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HBIl HHTEpec NpPEeACTABMASIOT Pe3yJ/bTAThl ONpefe]eHHs B KOCTHOM
docare Takux OOLIYHBIX /I HEro PeIKHX 3JEeMeHTOB, KAK HTTpHIl,
LepuH, JanTaH, OepH/JIHA H CBHHEI,

MaccoBbie KOTHUECTBEHHbIE CIEKTPaabHble aHaJIH3bl KOCTHBIX OC-
TATKOB HCKONaeMLIX uyepenax [63] U3 pasHOBO3PACTHHIX OTJIOKEHHI
H PasJHYHBIX PAaHOHOB MO3BOJHIH BEISICHHTD, 4TO 0boraileHie KOCT-
HOro MaTepHaja pPeIKHMH 31eMEeHTaMH NPOHCXOAHMT B OCHOBHOM BO
Bpems JlHareHesa BMeELIAIIHX 0caJKoB. [I0CKOJBKY reoxuMHuuecKHe
napaMeTphl AHAareHe3a B 3HaUHTENbHON Mepe ONpedessiioTCs KAuMa-
THYECKOH OGCTaHOBKOH, CYIIEeCTBYeT ONpele]eHHasi CBS3b OTHOCH-
TeJbHbIX COLEPIKAHHH Psijfla 3JeMEHTOB, 00HApPYKHBAEMBIX B HCKO-
NaeMblX KOCTHAX, C OCOOEHHOCTAMH MaJCOKJIHMATOB. TakK, OOBITHO
B OOCTAHOBKE TYMHIHOTO KJHMATa YBEJHUYHBACTCA COAEpIKaHHe
B KOCTHBIX OCTATKaX Maprauila, CBHHIA, CKaHIus, OEPHJLIHS, a B 00-
CTAdHOBKAX apHIHOrO KJIMMaTa — HTTepOus, HTTPHS, BaHAaJHH, JaH-
TaHa, xpoma.

Cywecrsyer elle 3HaYHTe/NbHOE KONHUECTBO IPHEMOB /s pe-
LUIeHHSA TeX MJIH HHBIX MaJeoKJHMaTHYeCKHX Bompocos [64, 117, 136,
181, 182, 192, 208, 213, 230], ofHAKO OZHH M3 HHX MOTYT GBITh
HCTOJIb30BAHBl JIMIIb KBaJHGHIHPOBAHHBIMH CHeNHAJHCTAMH (ma-
JICOHTOJIOraMH, XUMHKaMH M T. IL.), APyrHe—TpelOyioT NpHMeHeHHs!
C/I0:KHOH, HHOIJa YHHKaJbHOI annmapatypsl. KpoMe Toro, Bo3MoxKHO-
CTH NPHMEHEHHs psia NPHEMOB I/ JOCTOBCPHHIX MaJIEOKJIHMATH-
YEeCKUX PEKOHCTPYKIHH Boobllle ellle He SCHBL

BAXHOCTb YYETA BO3MO)XHOCTH
CYHECTBOBAHUSA MHKPOKJIMMATOB

[Ipu naneoknMMaTHYECKHX PEKOHCTPYKUHAX HAZ0 HMETb B BHAIY
BO3MOKHOCTL CYILECTBOBAHHS MHKDOKJHMATOB, KOTOpPble B 3HAYH-
TeJLHOH Mepe MOryT HapymaTh oOILyI0 CTPOiiHYI0 KapTHHY pacipe-
JAeJIeHHsl H Xapakrepa KaK OPraHHYeCKHX OCTATKOB, TAK H HEKOTO-
PHIX OcajouHBIX oOpasoBanuil. MHKpOKJMMATHUECKHE H3MEHEHHA
4acTo CBA3AHBI C YBJIAXKHSIOIIMM BO3JeHCTBHeM OOLIHDHBIX BOJOE-
MOB Ha HX mnpubpexnyio 3ony. Takoe BosjelicTBHe mposBISeTCS
B HacTofllee BpeMs Jaxe 1Mo GeperaM HCKYCCTBEHHBLIX BOZOXPaHH-
Juul. Hanpumep, na noGepexbsix Boarorpanckoro u Ilumasiuckoro
BOJOXPaHH/HIL BJAXKHOCTb BO3AyXa MOXKeT ObITh Ha 7—8 mGap Go-
Jbllle, yeM B pailoHax, ylaleHHbIx oT ypes3a Boin. OaHako nauboaee
PE3KO KJIMMATHYECKHE H3MEHEHHS MPOSB/SIOTCS NPH ONpejeeHHOM
COYETaHHH BOJIOEMOB H HaNpaBJ/eHHil FOCMO/CTBYIOIIHX BETPOB, MPH-
MEPOM 4eMy MOrYT CJYKHTb KIHMaTHYeCKHe 3aKOHOMEPHOCTH, Hab-
JiollaemMbie B HacTosilllee BpeMs B KOTJIOBHHe 03. Hcchik-Kyan.

B Hecenik-Kyiabekoft KOTJIOBHHe TOCMOJACTBYIOT 3amaiHbe BETPHI,
KOTOpble NPHXOJAT K 03eDy MaKCHMaJ/bHO 00e3BOKEeHHBIMH. [103-
TOMY B 3amaJHOM YacTH o3epa, B paiioHe r. Pri6aubero, 3a roj Bbi-
nagaer okoso 20—100 MM ocalkoB, a HHOrJZa HX BOOOIIe He Obi-
BaeT B TeueHHe roia. OAHako, NpoxoXs Hal 03epoM, BO3AYILIHbIE
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Maccpl TOCTENEHHO HACLIAIOTCS HCNapsIolleHcs ¢ MOBEPXHOCTH ero
BJIATOH, YTO NPUBOAMUT K 06pa3oBaHHi0 ocankoB. IIpu sTom 4em Bo-
CTOYHEe pacno/ioxKen paioH, TeM GoJblie KOJHYECTBO ocaikoB. Tak,
B BOCTOYHOM YacTH KOTJIOBHHEI 3a roj Bhinagaer ux no 1800—
2000 mwm, T. e. nouts B 100 pa3 Gouablue, uem B paiione . Pabaubero.
[TokasareabHo, 4TO 3TO HamboJsee BJaaxKHLI paiion Bo Beeir Cpen-
e Asun.

CxofHoe VBJaaXKHfIOlUlee BJHSHHE Ha HeKOTOpHle NpHOpexRHbe
VU4CTKH CYLIH OKasbiBaJ B MeJoOBOM NepHole GacceiiH, pacroJa-
raBuniics B @epranckoii mexkropHo#fi BmaiumHe. HecmoTpa Ha TO
yto Besi Depranckasi ceJHMeHTAalHOHHAaA 06JaCTh paclonaraiach
B 30HE OTYETJHBO apHAHOTO KJIHMAaTa, Ha 3THX yyacTKax CyLIecT-
BOBaJH OTHOCHTENLHO BaXKHble MHKDOKJIHMAaTHUYECKHE YCJIOBHS,
crocoOCTBOBABLINEe Pa3BHTHIO PaCTHTEeNbHOCTH H KHBOTHOIO MHpPa
[24]. KpaTko ocTaHOBHMCS Ha HEKOTOPHIX JAaHHBIX, MO3BOJAIOIIHX
clesiaThb TaKOe 3aK/I0ueHHe.

Kax caemyer u3 JHTOJOTHUYECKHX H ITAJHHOJOIHYE€CKHX AaHHBIX,
B TeUeHHEe BCEro MeJoBOro neprHoia Pepranckasi BoajHHa W ee BO-
noc6opbl pacnosarajuch B 30He IPKO BHIDaXXEHHOro apHIHOrO KJ/IH-
marta [24, 25]. BMmecte ¢ TeM eCTh OCHOBaHHf CUHTaTh, 4TO B MNpe-
JleJax ee CYIIECTBOBAJH PaHOHBI, OTJHYABLIHECS JOCTATOUHOH YB-
nAaxnenrocteio. O6 3TOM, HampuUMep, CBHAETENbCTBYIOT 0OHapYKeH-
Hble B HH3aXx MeaoBoi Toju CeBepo-BocTounolt ®@epransl MHOro-
yHCJeHHbIe OTMEYaTKH pacTeHHH.

B cBoeM 3aKJIOUYEHHH [0 ONMpEAeJeHHI0 STHX PACTHTEJIbHBIX OC-
ratkoB A. U. Typyranosa-KeroBa ykazana caeayiomee. «Hckonae-
Mble PacTeHHsI MpeACTaB/eHbl 3/1eChb 06BIYHO KPYMHBIMH O0BEKTaAMH,
CBHIETEJNLCTBYIONINMHE 0 HX pocTe BOIH3HM BOZOeMa, B KOTOPOM IO
HaKOILJIEHHE OCajKOB... HecMOTps Ha CpaBHHTENbHYIO OrPaHHYEH-
HOCTb BHIOBOTO pasHooOpasus u 6eIHOCTb IK3EMIISIPOB PACTHTEDb-
HBIX OPM, MOJKHO OTMETHTb KOJHUYECTBEHHOE NpeobJsalanie B KOM-
miekce caroobpasusix. [TocnenHee 06CTOATENLCTBO CBHAETENLCTBYET,
UTO 3TH TeNJoJI00HBHE PAcTeHHs HaxoAusaH 6JaronpHATHBE YCJI0-
BHs NPOH3PACTaHNusA Ha Geperax TpaHCrpecCHPYIOUero Mops. YBJax-
HeHHBle MOYBLI € HEMHOTHMH TNPENCTABHTENSIMH H3 NanopOTHHKOB
HMeJIH, TOo-BHAHMOMY, OoJee orpanHYeHHoe pacmpocTpaHeHHe Ha
HCCJIeAyeMoH TeppPHTOPHH. AHAJM3 CHCTeMaTHYeCKOTO H SKOJOrHYe-
CKOTO cOoCTaBa (JIOPHI MO3BOJHI CUHTATb, YTO KJAHMAT palioHa B pac-
CMaTpPHBAaeMBblli OTPE30K reoJIOFHY4ecKoro BpeMeHH Obl1 J0CTaTOYHO
yKapKuil W Biaxubiii. BMecTe ¢ TeM BHJIHO, UTO COCTAB H3YYEHHON
daopsl caaraercs GopMaMH, OTHOCAIUMMHCH K PasJIHYHBIM 3K0J0-
rMYeCKHM TPYINHPORKAM>. .

B mpuBeZcHHOM 3ak/ueHHH OOJBIIOH HHTEpPeC MNpeicTaB/ferT
VKasaHue, 4To PAaCTHTEJbHOCTh MpouspacTana BO6H3H Bojoema. Ta-
KHM 00pa3oM, XapakTep Ha3eMHOH DAacTHTEJIbLHOCTH, KaK H MHO-
rouHcJIeHHBIe Jpyrue nanuslie [25], cBHAETEILCTBYET O TOM, YTO yiKe
B HauaJe MeJoBoro mepuona B PepraHckofi BnaaHHe CYIIECTBOBAJ
obunpHbIi Boaubl GacceilH. Hamnumem takoro Gaccefina Xopouio
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oOBbsICHSIETCSI H OTMedYeHHAs B/aKHOCTL KJIHMaTa B paHoHE IPOM3-
pacTaHus pacTHTenbHOCTH. [Tockoneky Pepranckas BmagHHa yiKe
C KOHLA IOPCKOro MepHofa pacrnojarajiach B 30He apHAHOIO KJIH-
MarTa, TO BJaKHyI0 OOCTAHOBKY B OLHOM H3 ee pPaiiOHOB B Hauaje
paHHEMEJOBOH 3MOXH MOKHO OOBSICHHTL cBOeoOpaszHeM MHKDPOKJIH-
MarTa — IOBBIILIEHHOH BJIaXKHOCTHIO palioHa BCJeACTBHE YBJAXKHAW-
Liero Bo3feHcTBHS 06LIMPHOTO BOJAHOro OaccefiHa Ha ero NnpHOpex-
HYIO 30HY.

BosneiictBuem @epranckoro GacceflHa Ha MHKPOKJAHMAT MpH-
6peKHOH 30HBI, OUE€BUIHO, OODBACHACTCA H TO, YTO H3yUeHHLIE pPaCTH-
TeJbHBIE OCTATKH, Kak Obiio otMedeHo A. M. Typyranogoit-Kerosoi,
NpeacTaBIeHB (OPMaMH, OTHOCSIIUMHCS K PA3JIHYHEIM 3KOJOTH-
YyeckHM rpynnam (mamopoTHHKAaM, CATOBHHKOBBIM, XBOHHBIM) . [Tono0-
HOoe cBoeoOpasHe MHKDOK/JIHMATA Hd HEKOTOPBIX YYaCTKaX NpHOpPex-
HOH 30HBI B KaKOH-TO Mepe, MO-BHAHMOMY, NPOAB/IAJIOCL B TEUeHHE
BCEro MeJOBOro mepuojza. B 3ToM OTHOLIEHHH NpeJACTaB/SIOT HHTe-
pec pe3yabTaThl aHAAH3A NMAJHHOJOTHYECKHX NTAHHBIX, TPOBENEHHOTO
3. M. BepOuukoii. [lo ee MHeHHIO, HMEIOLWIHIICS MaTepHaa HABOIHT
Ha MBIC/Ib, YTO PACTHTE/]bHBIH IOKPOB B MEJOBOM NEPHOLE Ha Tep-
putopnu PepraHcKoii BnaiuHel Obll KpaiiHe GeIHBIM H 3aHHMAal
JHIIb BecbMa HeOOJblIHe YYacTKH CYyLIH, PacHpocTpaHsisacb, Bepo-
ATHO, Y3KHMH TIOJIOCKAMH BJOJb BOJOEMOB H HEMHOTOUYHCJAEHHBIX BO-
J0TOKOB H (YaCTHYHO) HA NMPEArOPHBIX y4ACTKaX PaBHHH.

Ecan o6paTuThcss K LaHHBIM pHC. 46, TO MOXKHO 3aMETHTh, UTO
3Ha4yKH, yKasblBalOUlHe Ha MECTOHAXOMKIEHHS OCTATKOB HA3EMHOI
pacTHTEJNbHOCTH B MEJIOBBIX OT/I0KeHHsaX PepraHcKoil BnaiHHEL, Hau-
BGonee gacTel BOJH3H OT OCTPOBHEIX HJH I10JYOCTPOBHLIX oOjacteil
CHOCA, YeM Yy MAacCHBOB CYLIH, OKpy:KaBLWHX PepraHckyio BmaauHy.
AnanornunbsiM o6pa3oM pacHperensiioTess H MecTa HaxoJ0K 06J0M-
KOB KOCTe# M03BOHOYHBIX, NPHHALIEKALINX NPEUMYLIECTBEHHO IH-
HozaBpaM. [locienHee TakiKe B Kakoif-To Mepe yKas3biBaeT Ha To,
4TO Ha OCTPOBAX H MOJYOCTPOBAX PacTHTEJLHOCTh B 00IleM Obuia
Goraue, uem no Geperam Gojee OGIUIHPHBIX MACCHBOB CYLIH, 8 KJIH-
MaT — Gosiee BJaXKHbIM. ITO CJeLyeT H3 TOTO, YTO CYLIECTBOBAHHE
pacTHTeJbHOSAHBIX JHHO3aBPOB, 0COOGEHHO THTAHTCKHX 3aypomoi,
camMo no cebe yKasblBaeT Ha MbIIHOCTL PAaCTHTEJNLHOTO MOKPOBA
B MecTax MX OOHTaHus.

Kpome TOro, Kpynuble XOJOJHOKPOBHbIE KHBOTHbIe MOMVIH 06H-
T4Th B KapKOM KJHMaTe TONBKO B TOM CJy4Yae, ecjgH HMeJIH BO3-
MOKHOCTL 3al(HTHTLCA OT JKaphl B TeHH WK y BoAwl [117]. dpyrumu
CIOBAMH, «3TH OOHTATe M KaPKHX HYCTBIHL JKHJIH HE B YCJIOBHAX
apHIHOr0 MHKPOKJHMATa — TOYHO TaK e, KaK COBPEeMEeHHLIe Kpo-
KOJMJH KHBYT B JoauHe Husa, 3eneHoii noJsoce, pasjensiouiei
necuanble nyctoiid CeBepuoit Adpukus» [117, c. 241].

Takum o6pasoM, aHaJau3 ocoOeHHOCTeH paclpeae]eHHs OpraHH-
YEeCKHX OCTaTKOB B MeJIOBBIX OTJIOKeHusx Pepranbl NpHBOLHT K BhI-
BOIY O CYIIECTBOBAHHH B MeJIOBOM NEpPHOJAe Ha NpHOPexkHBLIX yuacT-
Kax cyuH, okpysKaBueidl ®epranckuit GaccefiH, 1 ocofeHHO Ha oc-
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Puc. 46. Cxema pacnpocTpaHeHns KapOOHATHBIX M CYJb(aTHEIX

I — MHHEMAaJbHbIe pasMe
¢Thl KapGOHATHBIX MOPOA,

NOPOJ M OCHOBHBLIX HAXOZOK OCTATKOB IPECHOBOAHOI (hayHbl, KO-
cTeil TIO3BOHOYHBLIX H PACTEHHIl B MeJOBBIX OT/IOMeHHsX PepraHckoit BnagHHbI.

a — HeokoM—anT; 6 — anul; & — ceHOMaH; 2 — TypoH—paauui.

psl oGaactelt ¢Hoca; 2 — IMH3OAMYECKH CYILECTBOBABIIHE OCTPOBHEIE oGnacTH cHOca; OTJOMKeHHs: J — cojepiKaniue nna-
4 — co sHauMTenbHOI POJBI0 KapGOHATHBIX MOPOA, 5 — cojepikamiue CYAb(aTHBEIE TOPOAE;; MeCTa HAXOJOK OCTATKOB:
6 — NpecHOBOAHBIX MENeNHNoA, 7 — NPECHOBOJHBIX TacTponon, 8 — puib, 9 — xocre#t nosBowounslx, 10 — pacrenui,



TpoBax, Gosee BIAXKHHIX YCAOBHI, 4eM B mpejenax ylalneHHbix or Oe-
pera BopocOopoB. I1pH 3TOM NpHMeyYaTebHO, YTO PAHOHBI CYLIECTBO-
BaHHs OOTATON PACTHTEJLHOCTH W OOMTAaHHS NMO3BOHOYHBIX A0 MO3J-
Hero TypoHa (cM. puc. 46, a—6) IpuypOUHBAINCh K BOCTOUHOH 4aCTH
BOAJHHLI H JIHIIb B KOHIIE MEJOBOro NepHoja NOABHJIHCh B 3amaj-
Hoit (cM. puc. 46, 2). Takas ocof6eHHOCTb, OYEBHIHO, MOKET ObITb
oObsicHeHa caemyooutum M3 manneix o npeo6JajarolleM HakJaoHE
KOCBLIX CJIOHKOB B 30J10BLIX necuanukax Cesepo-Boctounoit ®epranml
MOXKHO CYIHTb, UTO B Hauaje MeJ0BOTrO nmepuoja B Peprauckoii Bna-
JIHHE TOCHOACTBOBAJIH B OOlLIeM 3amajHble BeTPhl. Tak Kak B Teue-
HHe MeJIOBOro IepHoja OOLIHH INIaH pacnpejelends cylln # BOJ-
HBIX NIPOCTPAHCTB B MPH(EPraHCKHX paioHax CYUIECTBEHHO He Me-
HAJCH, TO, BEpPOATHO, 3amajiHble BeTpnl B Peprane npeobsajganu
Bce Bpems (KcrartH, 3To Habawogaerca B PepraHckoii BnajHHe H
ceiiuac). EcrecTBeHHO, UTO B TAaKHUX YCJAOBHAX IOBBIIEHHE BJIAMKHO-
¢ty npubpeRHOH CyLIH J0JKHO OBLIO HposiBAATLCA Oojee oT4er-
JHBO HMEHHO B BOCTOYHOH yacTH BmaauHH. B Typohe ke Pepran-
cKas BhajuHa npuobpesa J0CTATOYHO TECHYIO cBs3b ¢ Ilpuramkent-
ckuM GaccelHOM, BCJICACTBHE Uero 3amajnble BETPhl ¢ 3TOTO BPpeMeHH
MOTIJIH OKA3hIBATh YBJAAXKHSIOUlEe BO3JEHCTBHE M B 3amagHOH 4acTH
BIAJHHH, TaK Kak mpuxonuaun B Peprany yxe oborallleHHLIE BJid-
rofi. Takum o6pasoM, B MeaoBoM nepuofe B Pepranckoii Bnajune
MPOSABJASIINChL TE K€ KIUMaTHUeCKHe 3aKOHOMEPHOCTH, KOTOPbIe Ha-
barogaiores cefiuac B Mecebik-Kyabeko#i KoT/0BHHE.



apA 5 3HAYEHME

TEKTOHMYECKHX JBHIKEHMH
M MCNoNb3oBaHHWE MX OcoBeHHOCTeNM

TEKTOHHYECKHE NBHXEHHSA
KAK MAJIEOTEOTPA®HYECKHH
®AKTOP

TekToHHYECKHE JBHIKEHHS SBASIOTCA OJHHM H3 OCHOBHBIX (hak-
TOPOB, 0OYCJOBIHBAIOLUIHX MHOrHe OCOOEHHOCTH KaK COBPEMEHHBIX,
Tak W ApeBHHX nanamadTos [34, 114, 125]. MMenno xapakrep Tek-
TOHHUECKHX JIBHXKEHHH sIBJASETCsI TJaBHOH IPHYMHOH CYIIECTBO-
BaHHA Ha TMOBEPXHOCTH 3eMJIH OKeaHOB M MOpeH, rop W HH3-
MeHHOCTeH, pacy/JeHEHHOro W BBIPOBHeHHOTo penabeda. TexroHHUe-
CKHe JIBHKeHHS uepe3 H3MEHeHHe Pa3MepoB M OYepTAHMI KPYyMHBIX
dopM penabeda 3eMHOH NMOBEPXHOCTH, W MpexkKie BCEro MaTepHKOB
I OKeaHOB, MOTYT BbI3bIBAThH CYIIECTBeHHble H3MEHEHHs] KJIHMaTHue-
CKHX ycaoBHil. B cBoIO ouepesb Bce 3HAUMTE/bHLIC H3MEHEHHS B pe-
Jbede ¥ KIAUMATe He MOTYT He MPHBECTH K CYIIECTBEHHLIM, a MoJ4ac
H KODEHHBIM H3MEeHeHHsIM B oprannyeckom Mupe. TekToHnueckas o0-
CTaHOBKa OGYC/JOBJHBAET W TOT HJIH HHOH XapakTep BYJKAHHUECKHX
NPOIECCOB, H CEHCMHUHOCTL TEPPUTOPHH.

TexkToHHUECKHe JBHKEHHS WHOTAa B 3HAYHTENbHOM Mepe Hapy-
AT U HCKAXKAloT NepBoHavYaJbHOe B3aMMHOe PacroJoXKeHue reo-
Joruyeckux o6bekToB. Tak, Mo KPyNHBHIM HaABHraM MOIYT MpOHC-
XOAHTh CMEIeHHs B HECKOJbKO JAeeaTKOB KuiaoMmerpos. Emle Gosee
3HaunTebHBIE NepeMelleHHs OTMeHaloTcsl MO KPYIHBIM CABHIaM.
B nacrosiee BpeMsl LWIHPOKO NOMYJSPHBI MPEACTaBJIEHHsI 0 rpoMa-
HBIX M0 aAMILTHTYJe TOPH30HTAJbHBIX MepeMellleHHsAX B TeYeHHe reo-
JIOTHUECKO# MCTOPHH OGIIHPHBIX MaTEPHKOBBIX H OKEaHHYECKHX ILIHT,
B pe3yJabTaTe Yero NPOHCXOAHIO Kak 6bl pacmosidaHie MO MOBepX-
HOCTH 3eMJIH Jlae HeJbX MaTepukos, HanpuMmep IOxHoit AMepHKH,
Anrapkruas, Ascrpanuu [101]. CymiectBylor mnpeacTaBieHus H
0 CMelleHHsX OTHOCHTEJNBHO OCH BpallleHHsi 3eMJid B peayJsbTraTe
TeKTOHHUYECKHX TPOIeCCOB BCeH HapykHo# ee ofomouku Ges 3Ha-
YHTeJLbHOTO H3MEHEeHHs] B3aHMHONO DACHOJNOMKEHHS MaTepUKOBbIX
rabi6 ¥ TeM CaMbIM COTIPS’KEHHOH MHrpallMH 3KBaTOpa M KJIHMAaTH-
YeCKHX MOSICOB OTHOCHTeabHo MmaTtepukoB [41, 125, 143]. B Tom u
B JAPYroM clyuae yKa3aHHble NMepemelleHHsl, eCTECTBEHHO, AOJKHBI
ObIIM TMPHBOJAMTbL K H3MEHEHHI0 BO BPEMEHH Ha OJHHX H TeX e
yuacTKax COBpeMeHHBIX MaTePHKOB KJHMAaTa, OpPraHHYecKoro Mupa
U B KOHEUHOM cueTe ocOGEHHOCTeH 0CaJKOHAKOIJIEHHUSI.

O TecHo#l cBA3H pa3HooOpa3HBIX najeoreorpauyecKux H3MeHe-
HHI ¢ OGIIMM XapaKTepOM TEKTOHHYECKHX [BHIKEHHH CBH/ETebCT-
BYIOT naHHBle [52] aHa/M3a 3aKOHOMEPHOCTEH OCaJKOHAaKON/IeHHS
B (DaHepo30e Ha IJIOUIAJIH, 3aHATOH COBPEMEHHBIMH MaTepHKaMH.
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Oxasanoch, yTo Ha NpoTAxKeHHH haHepo30s 00IIas HHTEHCHBHOCTL
ByJKaHusMa (B MeTpax HaKOIJIeHHS ero NPOAYKTOB 34 MHJIJIHOH
JeT) HCOLITBIBaeT 3HAUHTeJbHEle H3MeHeHHs. [IpH 3ToM oTMeuaercs
COBNaJileHHe BO BPEMEHH NMHKOB HHTEHCHBHOCTH BYJKaHH3Ma ¢ Mak-
CHMa/JbHLIMH TPaHCTPECCHAMH M yBeJHYEHHEM CKOPOCTel Iorpyke-
HU#, T. €. NePHOJHYHOCTb M3MEHEeHHs mJomajgeli, oObeMOB H CKO-
pocTeil HAKOIJIEHHSI OCaJOYHBIX H BYJKaHOTCHHBIX OTJIOMKEHHH, COB-
najamilas ¢ TeKTOHHYeCKOH nepHoanuHocThio. OcobeHHO 4eTKO
BBIDAKEHBl TePUHHCKHA H aJIbIIHHCKHH LHK/IB, MeHee OTYET/IHBO —
canaupckuil W KHMMepuickui. [lns Hauana BceX IHKJIOB Xapak-
TepHbl MOBLILIEHHE CKOPOCTeH OCAJKOHAKOIIEHHS H YCHJIEHHE HH-
TEHCHBHOCTH BYJKaHH3Ma, AJA CepeiHHBl — MaKCHMYMEI TpaHCIpec-
CH#, 3HAYHTENbHbIH BYJKaHH3M H yBeJHYEHHe POJH KapOOHATHBIX
OCaJIKOB, IJ5 KOHIlA — MOBBIIIEHHE CKOPOCTEH 0CaAlKOHAKOIJIeHHUS
H yBeJlHYeHHe PacnpoCTPaHEHHOCTH O6GJOMOYHBIX mnopoi. [Tepuonu-
YecKHe H3MeHeHHs ry106abHBIX KAHMAaTHUECKHX YCIOBHH TAaKKe He-
COMHEHHO J0J2KHbI OBIIH HIpaTh ONpPEeLENeHHYI0 PoJib, HO OHH IO
MHEHHIO aBTOPOB [52], He MOryT BJHSTbL Ha paclpoCTPaHEHHOCTH
BYJKAHHTOB H B CBOI0 OYepelb, OYEBHJHO, COIVIACYIOTCS C BapHa-
UHAMH 1100aabHOM TeKTOHHYeCKOH OOCTAaHOBKH H B KaKOH-TO Mepe
34BHCAT OT NOCJAELHEH.

Bhlna BHISIB/IeHA M ONpejlesieHHAs HAaNpaBJEHHOCTb OTMEUYEHHbIX
H3MeHeHHH B TeueHWe (aHepo30s, HauleAUIass OTpa’keHHe B 00-
lleM YMEHBIIEHHH B NpeJesax COBPEMEeHHbIX MaTePHKOB MJOLLageH,
MOKPHITHIX MOPEM, yBeJIHYeHHH 06beMOB OTJIOXKEHHH, a TaKxke Cpej-
HHX CKOpocTel morpyeHHid Kak Aas naaTdopM, TaK H AJs eocHH-
KJnHa/leld, 4TO CBHAETEeNLCTBYET O IJ00aJbHOCTH TEKTOHHUYECKHX
NPOILECCOB, JeXKalliX B OCHOBe 3THX H3MCHEHHI.

KOPEHHBIE PA3JIHYHA JAHAWA®TOB B OBJACTIAX
C PASJTHYHBIM TEKTOHHYECKHM PEXXUMOM

JlanamadTel 1 0co6EHHOCTH OCAJKOHAKOMJICHHS, KAaK MPAaBHIIO,
3HAYHTEJbHO PAa3/IMyalOTCsl B 3aBUCHMOCTH OT TEKTOHHYecKoH obcTa-
HOBKH. Jlas naaThopMeHHBIX yC/I0BHH XapaKTepHO pacrnpocTpaHeHHe
OTHOCHTENLHO BBIPOBHEHHOH NOJOro#l paBHHHEL Ha cymie (4acro
C KOpoH BbIBETPHBaHHA) H MEJIKOBOJHBIX BonoeMoB. M3-3a neboJb-
IIHX YKJIOHOB PErHOHAJbLHBIX CKJIOHOB ViKe He3HauHTeJbHBIE H3Me-
HEHHsl YPOBHS BOJI BOJOEMOB NPHBOAAT K OOJbIIMM cMelleHHAM Ge-
PEroBOH JIHHHH H K OYeHb CHJbHBIM H3MEHeHHSIM ee KOH(pHIypamuH.
Beperosasi nuHHA OveHb HM3BHJAHCTA. BesencTBHe GOJBIIOH MeJKO-
BOJHOCTH MNpuOpeKHble y4acTKH BOJOEMOB B OOGCTAHOBKAxX BJaXK-
HOTO KJIHMarTa 4YacTo MCHBITHIBAIOT ONpecHeHHe, a B 3aCyLLTHBOM
KaHMaTe (NPH OTCYTCTBHM NPHTOKA € CYILIH B 3HAUHTEJILHOM KOJIH-
yecTBe peyYHEIX BOA), HaoGopoT, ocodoHeHune. ['panuiua obaacTu
CHOCAa M OCaJKOHAKOIIEHHS (32 HCKJIIOUEHHeM MeCT BlajeHus B Gac-
CeHHbl KPYIHBIX PEK) B KaKALIH KOHKPETHEIH MOMEHT reoorH4ecKoi
HCTOpHH B o0llleM coBlajaer ¢ rpaHuied cywud W Bojgoema, [as
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(GOpPMHpYIOLHXCS OCAJKOB XapakTepHsl HeGoJbllIHe W BbllepKall-
HBle MOLIHOCTH M 3HAUHTeNbHAS POJb XHMHKO-GHOreHHsix 00paso-
BaHHI.

JLisl TeoCHHK/IMHAJBHBIX YCJIOBHH ¢ MX 3HAYHTEJBHBIMH CKOPO-
CTSIMH, AMIIUTYA0N U AH(hepeHIHPOBAHHOCTLIO BePTHKAIbHbIX JIBH-
JKeHHil XapaKkTepHa pacu/ieHeHHOCTh CYIH H IHa Bogoemos.Yacto
30HBI MOrPYXKEeHHI H TOIAHATHH BBITSHYTLl NPHMEPHO MapaJsiieNbHO
ApYT APYry, IpHUeM MOAHATHS HEPELKO MPeICTAB/ICHL LeNoYKOH 0C-
TPOBOB HJIH ByJKaHHUYECKHMH apXumejarami. B reocHHk/IHHAJIbHBIX
06CTAHOBKAX 3HAUHTENbHBIE MO MJIOLaAH O061acTH cHoca OOLIYHO
OTCYTCTBYIOT. B yCJOBHAX TemIoro KJAHMara 4acTo WIHPOKO pac-
npoctpanensl GapbepHbie PH(BH WIH PHQOBHE OCTPOBA. Hudde-
PEHIUPOBAHHOCTHIO TEKTOHHYECKHX JBHKEeHHH 0O0yC/OBIHBAIOTCH
CYNIeCTBEHHLIC DasiHuHs B TJayOHHax Mopsi (KOTOpEIE MecTamH
MOTYT GLITb 3HAUHTEJLHBIMH), B COCTaBe OCAJAKOB M MX MOLIHOCTH.
YacTo BOSHHKAIOT GaaronpusiTHBE yCJaOBHS Ana o0pasoBaHHA 3a-
CTOMHBIX NPHAOHHBIX BoJ. Poab ByJKaHOr€HHOTO MaTepHajia MOMKeT
ObITh OYEHb 3HAYMTEIbHA. XEeMOreHHO-OHOTeHHble OTJIOXKEHHS IO
cpaBHEHHIO ¢ 06JOMOYHLIMH 00OBIUHO HMEIOT NMOJYHHEHHOE 3HaYeHHE,
npHYEeM YacTo BeJHKa Pojb rpy6o06JOMOUHBLIX OCAAKOB. Benener-
Bie 3HAUATC/AbHBIX VKJIOHOB DErHOHAbHBIX CK/JIOHOB TPAHHIBI 06-
JacTefl cHoca M OCaJKOHAKOIJIEHNS XapakTepH3YITCH OTHOCHTENb-
HOH ¢TaGMABHOCTBLIO MOJOMKEeHHST H cnaboii H3Pe3saHHOCThIO odepTa-
HUH, TaKk Kak B 0O0lleM 00yc/IOBJAEHBEl Pacro/oKeHHeM AJHTeJNbHO
JleHCTBYIOUHX Pa3aoMoB. Co/leHOCTh BOJ H3-3a CYLIECTBOBAHMA YiKe
y Gepera CpPaBHHTE/IbHO 3HAUHTENbHLIX [NIyOHH 00ObIYHO Be3[e HOp-
ManbHag. Hasemuble OTJIOMKEHHS, XOTS INOCTOSHHO H BO3HHMKAIOT Ha
cyme B Go/blInx 00beMax, B TEONOTHYECKHH paspes, Kak MPaBHIO,
HE BXOISAT.

JIns mepexojHbIX TEeKTOHHYECKHX OOCTAHOBOK (mepeioBble MpO-
rH6GB, MeXKropHbleé BMaJHHbI) XapaKTepHbl WHTCHCHBHbLIE BO3bIMA-
HHE CyIIH W MOrpysKeHHe MpHJexkalledl K Hei odmacTH ocalKoHa-
Komjennsi. BcaeacTBHe 3HEPrHYHOro MOAHATHA B o0JacTsAX cHoca
3j1eCh, KAK M B FeOCHHKJIHHAJAX, KOPbl BLIBETPHBAHHS MOUTH He 00-
pasyioress. OaHako B OTIHYHE OT FeOCHHKIHHAJBHBIX YCAOBUH Jnd-
(epeHIHPOBaHHOCTL ABHXKEHHH MEHbIIe, NO3TOMY obJacTe cHoca
4acTo MMeeT rpoMajHble pasmepol. B cBA3W ¢ 3THM M3 Hee BhHIHO-
CUTCS OYeHb 60JbIIOE KOJHIECTBO 00/J0MOUHOrO Marepuana, obuane
KOTOPOTO HEPEAKO NMPHBOAHT HE TOJLKO K BO3HHKHOBEHHIO OOMIHD-
HBIX MEJKOBOJHBIX H JaryHHBIX 06CTaHOBOK, HO H K 06pa3oBanuio
MmoAyac TIPOMAAHbLIX AaJTIOBHAJNBHBIX HJIH aJIIOBHAILHO-03€PHBIX
PaBHHH, a HHOLA H M05Ca MOJArOPHO-BEEPHBIX OTIOKEHHUI. Insa me-
pexolHbIX 06CTaHOBOK OOLIUHO XapaKTePHBI Pe3KO BbIpaKeHHOE He-
COBMajeHHe IPaHHIl Mexkly 00/MacTbio cHOCAa H OCaJAKOHAKOIJICHHS
1 Mexay cylrefl H BoAHbiM GaccefiHOM, 3HAUHTeAbHAs H3MEHUHBOCTD
NoJI0KeHHsT GeperoBoil JHHAH BO BpeMeHd, OOH/IHe TeCYaHo-IIH-
HHCTBLIX OCAJKOB, OTCYTCTBHE BYJKAHOTE€HHBIX TOJIL, OOJblIHE H
BBIIepIKAHHbIE TTO MJOMIaJH MOUHOCTH OTJoXKeHuii. Xapakrep oca-
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AOUHBIX TOJIL B NMEPEXOAHBIX 06JaCTAX BC/IEJCTBHE OGHIYHO LIHPO-
KOro pacmpocTpaHeHHs KOHTHHEHTAJbHBIX M JATYHHBLIX OTJIOMKEHHI
CHJIBbHO 3aBHCHT OT KAMMarta. B ofcranoBKe apuinoro kammara ua-
CTO BO3HHKAIOT KPaCHOLUBETHBIE M COJIEHOCHBIC TOJIIH, a B 0O6CTA-
HOBKe T'YMH/IHOTO — YIVIEHOCHBIE.

OBPA30BAHME OCAILKOB H TEKTOHHYECKHE ABH)KEHUS

Jas yeToHuHBOro HaKOMIEHHS OCAaAKOB HeOOGXOMHMO JneficTBHe
ABYX (haKTOPOB: TeKTOHHYECKHX ABHIKEHHE H JBHIKEHHE BOJIbl, TIPH-
Hocallel 1 oraaraloumeli ocagounblii MaTepHas (mepenoc u orsoKe-
HHE MaTepHasa MOryT OCYLIeCTBAATLCA TaKkKe BETPOM M JbAOM,
OHAKO DPOJIb STHX areHTOB B o0lleM He3HauuTeabHa). Ilpn 3tom
CKOPOCTh HAKONJIEHHA OCAJKOB pPeryJHPYeTcsi NpeHMYIeCcTBEeHHO
TEMIIOM TPHHOCA OCAAOYHOIrO MaTepHaJd, MOUIHOCTH 3Ke OTJIOMKEHHIH
38BHUCAT IVIABHBLIM 00PA30M OT MHTEHCHBHOCTH TEKTOHHYECKOIO MOT-
pyxenns. Kak mpasmio, reorpaduueckoe pacnpejiejiense OCaaKkoB
ONpeJeasaeTcs TeKTOHHYECKHMH JBHIKEHHSIMH: NOJOMKHTEJbHEE CTH-
MYJHPYIOT mnpeo6/iafiaHie IIPOLECCOB paspylleHus Gogee JIPEBHHX
IOPOX M OCaJKOB, & OTPHIATENIbHbIE — HAKOMJIeHHA. Pee Ha H3-
MEHEHHsT NJIOIladH OTJIOXKEHHS O0CaAKOB BJHSIOT KOJEOAHHST KJIH-
MaTa, NpHBOJsfLLHE, HaNpPHMep, K MNOHHKEHHIO MM IOBLIIIEHHIO
YPOBHS BOABI B BOgOeMaXx.

B sasucumoctn or Toro, npoucxoxuT an nonuas, HexocTATOYHAS
HIN H3OBITOYHAS KOMIMEHCAIHS MOTPYKEHHS 0CaJKOHAKOMJIEHHEeM,
COXPAHAIOTCSl WIH MEeHSIOTCS JanamwadTe 061acTH 0caniKoHaKOmLIe-
nusa. I'nncoMerpuueckuit ypoBeHb 0GPa3oBaHMsi 0CAIKOB IPH He-
AOCTATOYHOH KOMIEHCALMH MOHHIKAETCs (T. €. B BOXHBIX VCJIOBHSAX
BO3pACTAIOT IayOHHBI), IPH H3GLITOUHOMN MOBBIIAETCH, NpH MOJHOH
OCTaercss NocToAHHBIM, OQHAKO THIICOMETPHUYCCKOe NOJOMKEeHHe Mo-
BEPXHOCTH Ocajaka omnpeie/sercss He TOJNBLKO CKOPOCTBIO MPHHOCA
OCajouHoro mMarepuana M MOTPY;KEHHEM 30HBI 0CaJKOHAKOIEHHS,
HO H IIOABHKHBIM DaBHOBECHEM MEKIY CKOPOCTBLIO MIPHHOCA H OCAK-
ACHHST MaTepHasa, CKOPOCTSMH €ro IlepeMblBaHHs, iepepacpeaee-
HH5 W HaCTHYHOTO YHHUTOXEHHS M MPOrHGAHHS 3eMHOA KOPHL Ilpu
STOM B 3HAYHTEJLHOH Mepe Ha BO3MOXKHOCTb NMepeMbIBAHHS M nepe-
pacmpeznesiennss OcajikoB, a CJAeL0BATENbHO, H HA MNOJOKEHHe HX
MOBEPXHOCTH BJHMACT caMa JaujmwadTHas OOCTAHOBKA OCAIKOHA-
Konnenns. Tak, ycroiiunBoe HaKOmJeHHe OCAAKOB B BOJOEMAaX BO3-
MOXHO JHIIL HHXe Gasuca NefCTBHA BOJIH, NpPEAeNbHBIE TYOHHBL
KoToporo o0biuHO He mnpeBocxoasar 40—60 m. Pouab IPHIHBHO-
OTIHBHBIX TEYEHHH B KOMIICHCAIMH NPOTHOAHHS 0CANKOHAKOIJIE-
HHEM OYCHB BeJIMKa JIHIIb N0 NepHpepuu OKeana; Aaye BO BHYTPEH-
HUX MOpAX, TakuX oOmHpHbIX, kak CpeamseMHOe, OHH Kpaiine
HE3HAYHTENbHBl HIH OTCYTCTBYIOT. [locTosinHEIe Teyenus B oKeaHax
1 OTKPBITBIX OKEAHHYECKHX MOPSIX MECTAMH MOTYT NMEPeHOCHTL MeJ-
KWl W TOHKMH MaTepua; Ha ray6unax faxke Godee 1 KM, oqHaKo
B 3aMKHYTLIX H TOJIy3aMKHYTBIX MOPSIX HX CKOPOCTb OU€Hb Maja |
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CYLIECTBEHHOr0 BJHMAHHA Ha OCAJKH JHA 3TH TEUCHHA HE OKa3bl-
BaioT. OueHb CyLIeCTBEHHBIM (PaKTOPOM B KOMIIEHCALHH IIOTPYKEeHHs
0CANKOHAKOIIGHHEM SIBASIOTCS  KoAeOaHHs —Geperosblx JIHHHI
BOJOEMA, MOCKOJLKY NPH TOHHXKEeHHH YPOBHSI BOJA BbillIeflIHEe Ha
JHEBHYIO MOBEPXHOCTh OCAJKH OYEHDL JIErKO MepeoT/iaralorcs. [pu
3HAYMTETBHBIX YKJIOHAX MOPCKOrO AHA MOIIHBIM (axrTopom mepe-
MelleHHsl 0caJoYHOro MaTepHasta Ha rayOHHBI BINIOTH /10 abuccalb-
HbIX SIBJASIOTCS TOMBOAHBIE ONMOJM3HM M MyTbeBhle moTokd [34].

XapakTep TEKTOHMUECKHX IBHMKEHHA HHOIJA CKasblaercd H Ha
ocoGenHocTaX cocraBa oToxenui, Tak, B 06CTaHOBKAaX HHTEHCHB-
HbIX TeKTOHHUECKHX JBHMKeHHH (0coOeHHO YacTO MMPOABAAIONIHXCH
B reOCHHK/JIHHAJbHBIX PerHoHax) u3-3a OLICTPOH MOOHIM3ANHA OCa-
NOYHOTO BellecTBa B o6JacTH cHoca (H Kak CJAEACTBHE IOLABJEH-
HOCTH XHMMUECKOro BBLIBeTPHBAHHSA) H OBICTPOTO 3aXOPOHEHHS €ro
B 06J4cTH OCAJKOHAKOMJIEHHsS YacTO BO3HHKAIOT TOJHMHKTOBLIE
TOJIILH C ITHPOKHM PAcMpoCTPaHeHHeM rpayBakK H apKO30B HE3aBH-
CHMO OT KiamMaTHyeckux ycsoBuii. Hamportus, KBapueBble mecua-
HUKH, KOPBl BLIBETPHBAHHA H MPOAYKTH HX MEPEOTNOMCHHS, KAOJIH-
HUTOBHlE WJIH MOHTMODHJ/JIOHHTOBLIE TJIHHHCTHIE TOJIIH THIHYHBI
1 obJacTell BSJIOr0 TEKTOHHYECKOro peXHMa. Pasanuaercs HHOr/da
H PHTMHUHOCTH OTJOMKEHHA: AJIA TIeOCHHKAHHATbLHLIX 06CTAaHOBOK
4acTO XapakTepHa MeJKas PUTMHYHOCTD, HanboJiee PKO BbiparKeH-
Has BO (paIHIIe, OTpaxaiollas Kak Obl ApoXaHHe 3eMHOH KOpBI; O/
n1aTOPMEHHBIX JKe M NepPeXONHbIX — SHAUHTEIBHO foJiee KpymHas.

WCMNOJIb30BAHHE 3AKOHOMEPHOCTEW PACHPEILEJEHHA

“ NOJAHATHHA M ONYCKAHHUH
XapaKktep TeKTOHHUECKHX JIBHIKEHHH, H OCOOEHHO HX 3HAK, o6Ja-
naeT 6GOJBLIOH YCTOMYMBOCTBIO BO BpeMeHH. DTO O0YC/IOBJIHBAET HE
TOJNBKO 3HAYHTENbHYIO CTAGHIbHOCTH PACNOJOKEHHS Ha MOBEPX-
noeTH 3eman o6GjacTedl cHoca M OCAAKOHAKOMJIEHHS, HO H HAaCTYIO
VHACJAENOBAHHOCTb CYIIECTBOBAHHA Jaxe OTHOCHTEIbLHO MEIKHX
CTPYKTYpP B Tpejejax 30H 0CaJKOHAKOINIEHHS [34, 68, 114, 125]. ITpn
3TOM OKa3hIBAETCH, UYTO U HeOoJblINe KOHCeHMEeHTAlHOHHBIC CTPYK-
TYpbl BAHAKT HA (OpMHpPOBaHHE ocoGenHocTell ¢auuanbHOro, rpa-
HYJOMETPHYECKOTO M MHHepajJbHOro cocraBsa ornoxenuit [58, 59].
B Tex cay4asx, KOrJla KpPyNHbIe 3/1€MEeHTBl COBPEMEHHBIX CTPYK-
Typ (4r0 HauGojee 4acTo OTMeUaeTcs IS CKIAMYATBIX obGnacrelt)
000COBHINCH ellle B CTAaAHI0 0CaJKOHAKOIJIEHHS B BH/le BO3BLILIEH-
HocTell (MOABOAHBIX, a HHOrZAA H Ha3eMHBIX) M BII4JHH, OHH B TOM
WM MHOH Mepe BO3ACHCTBOBAJIH Ha H3MEHEHHE ocobeHHOCTeH YCI0-
BHII ocanKoHaKomIeHus. [ToaToMy ecaH JUIS COOTBETCTBYIOUIHX 00B-
eKTOB €CTb NPHU3HAKH BIHAHHSA AHQdepeHIHalbHbIX TEKTOHHICCKHX
BHIKEHHil HA OCaJKOHAKOIVIeHHe (CM. . 2), TO MOXHO MoJararh,
4TO B Mpejesax OJHOHMEHHBIX /1EMEHTOB Ka¥ a0l CTPYKTYPHI Ocaf-
KOHAKOIJIGHHE XapaKTepH30BaJoch ONpe/eJIeHHOH OBLIHOCTHIO H
B KaKOH-TO Mepe OT/IHYa/JI0Ch MO YCJAOBHAM topMHpOBaHHA OCal-
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KOB B npelienax Apyrux 3jieMeHTOB. Tak, ecaum BKpect NPOCTHP AHHSA
dHTHK/IHHOPHS HMEETCH HECKOJbKO Pa3pesoB, HA OCHOBAHHH KOTO-
PBIX MOMHO CYUHTaTh, YTO B OCEBON 30HE PA3BHTH Golee MeNKOBOJ-
HbI€ OTJIOKEHHSA H3YYaeMOr0 IOPH3OHTA MO CPaBHEHHIO ¢ pacmpo-
CTPAHEHHBIMH HA KPBUILAX €ro, TO MOXKHO NMPENoJararh o6GpasoBa-
HHE CXOXHBIX OTJIONKEHHH H B IpefiefaX CMEKHBIX YYaCTKOB OIHO-
HMEHHBIX CTPYKTYPHBIX 3/I€MEHTOB 3TOr0 aHTHKAHHODHS Hamu6onee
ryGOKOBOAHBIE OTJIOKEHHS B OCEBOH YaCTH CMEKHOTO CHHKJTHHO-
PHs MAIOT OCHOBAHHE AJIs 3AK/IIOYEHHS O PAaclpOCTPAHEHHH CXOJI-
HBIX OTJIOXKEHHH BO BCeH 0CeBOl 9acTH 3Toi cTpykrypel. Caenyer
YUHTEIBATL H TO, UTO BHYTPH N€OCHHK/JIHHAJLHLIE OMYCKAHHA M 101-
HATHA, Kak MpaBHJIO, OPHEHTHPOBAHBI BAOJbL MPOCTHPAHHS Beell reo-
CHHK/IMHAMbHOH cHCTeMbl. COOTBETCTBEHHO JO/IMKHBI GbIIH GbITh BhI-
TAHYTBHI B NPOUIIOM pacrnosiaraBLIHeCs] B Mpejesax reoCHHKIHLaIel
OCTPOBA, BYJKAHMYECKHE apXunenart, pugoBbie NOCTPOHKH H KpyIl-
HbI€ NIOJBOJHbIE BO3BHIIEHHOCTH,

YcrofiunBoe cymiecTBoBaHue OOWIHPHBIX o0nacTeii cHoca BO3-
MOKHO TOJIBKO IIPH YCJIOBHH CTaGHILHOTO BO3ABLIMAHHS COOTBETCT-
BYIOIIEHl TEPPHTOPHH BCJEACTBHE MOJOMKHTENbHAIX TEKTOHHYECKHX
ABIKeHHH. B TakuX ycnoBuAx pacmonoxenue KPYIHBIX PeuHBIX
CHCTeM (a WHOrZa W MeCT CYUIeCTBOBAHHS KPYTHBIX BPeMeHHBIX MO-
TOKOB) TaKiKe JOCTATOUHO YCTOHUHBO, [Tostomy ecan nas kakux-to
MOMEHTOB 3TaNa reoJIOrHYecKoll HCTOPHH PErHoHa, B TeUeHHe KOTO-
POro He MPOHCXOAHJIO €ro TEeKTOHHUECKOI NepecTpolKd, BHISIBIACHO
PACTIONIOKENHE DPeYHBIX CHCTEM, TO AHANOTHYHOE HX [OJOKEHHE
MOZKHO npeamosiaraTh H JJs BCEro 3TOro 3Tana. STo MPaBHJIO XO-
POLIO TMOATBEpPIKAAETCSl BeCbMa MABHHM CYHIECTBOBAHHEM MHOIHX
COBPEMEHHLIX KDPYNHBIX PEUHBIX cHCTeM. KoHeuHo, Hago umerh
B BHILY, UTO NOCTOSIHCTBO IOJIOMKEHHsSI KACAETCS TOMBKO HHIKHHX Ua-
CTEH DK, PacmoOXKeHHLIX elle B 30HE 06aacTH cHoca. Murpauus
HKe HHXKHHX yacTeil JeNbT M H3MEHEHHe MOJOIKEHHS BEDXOBLEB M
NPHTOKOB MOTYT AOCTHraTh 3HAUYHTENbHEIX Pa3MepoB.

NAJIEOTEOTPA®HYECKOE 3HAYEHHE
BYJIKAHHYECKHX SIBJIEHHW M BBISSCHEHHE YCJIOBUH
OTJIO)KEHU A BYJIKAHOTEHHO-OCAIOYHBIX TOJIIL

Bo3sHHKHOBeHHe BynKaHHuecKux NOCTPOEK MOMKET B 3HAYHTCJIb-
HOH Mepe CKasaTbCsi Ha Xapakrepe aanawadros. Boaee rtoro, po-
CTATOYHO KPYMHLIE BYJIKaHBI, OCOGEHHO HX WENOYKH, o6pasoBas-
HINEC Ha JHE MODSA, MOIYT Aaxe H3MEHATh HaNpaBIeHHE TeyeHi
H CIOCOOCTBOBATH HJIM NPENSITCTBOBATH PaccesIeHHI0 OpraHH3MOB.
Oznrako HauGonee 3HauHTEBHOE BO3/IEHCTBHE BYJKAHHUECKHE npo-
HUECCHl OKA3bIBAIOT Ha 0COGEHHOCTH OCAAKOHAKOMIEHHS, DTO BO3-
JleHCTBHE CTOJb BEJNHKO, UTO IPHHATO BbIAEAATh 3 Y3HBHO-0CAT0OY-
HBIH THI JIHTOTEHe3a — nopojloo6pasoBaHue Ha IIOLIANSX BYJIKAHH-
HECKHX H3BEPIKEHHH H B HX OKDECTHOCTSX, HAXOASILHXCS noja
OMpEACTAIINM BaHAHHeM 3¢by3HBHOrO mpouecca [143].
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Ilpu mnazeoreorpapuuecKux PEKOHCTPYKIHAX HeoOX0/HMO yuH-
THIBATH TO, UTO JJs BYJKAHOTEHHOro MaTepHaja XapakTepHLI SIH-
30/HYHOCTE H OrpoMHasi GLICTPOTA €ro BbIHOCA, YacTO B TBHICAYH H
MUJJIHOHLL pa3 MpeBocXoAsmias OOLIUYHYI0 CKOPOCTL MOCTYILICHHS
0ca/IOUHOr0 Marepuana. JIaBbl, HFPHAMODHTHl H MHPOK/JIACTHUECKHE
OTJOMKCHHS Beerga 00pasyloTesi OAHOBPeMEHHO C BYJIKaHHYECKOi
nesTenbHOCTbIO. Jlake mpuMech MHPOK/IACTHUECKOIO MaTepHaJsaa fAB-
AseTcsl HaaexKibM MoKasaTesaeM Toro, 4ro OJHOBPEMEHHO C ero OT-
70KEeHHEM [IPOHCXOAH/ ByJKaHHUeCKHH mpouecc. Muorpa nupokna-
CTHYCCKHIl MaTepHa] MOXKHO CHyTarb € MarepHaoM, BO3HHKIIAM
3a cuer paspymenus Oosee JPeBHHX BYJKaHOTEHHBIX TOPOJL. Pas-
JHYHe 3aK/JII0UaeTcsl B TOM, 4TO 00/JIOMOUYHLIE 4aCTHILI, COMYTCTBYIO-
uHe H3BEPIKEHHIO, He HecyT Ha cele C/leJ0B IOBEPXHOCTHOTO BbI-
BeTPHUBAHHA.

A ysusHo-ocagounbie 00pasoBaHHA OUYEHD pasHooOpasHbl MO
COCTAaBY M YCJOBHSIM OTJIOMKCHHs; IeHE3HC MHOTHX H3 HHX €lie He-
0CTATOMHO BHIICHEH, YTO CHJBHO 3aTPYAHACT naJeoreorpadguue-
cKoe HeIoJb3oBanHe 3THX oraoxmenuil [12, 68]. Ilpu maneoreorpa-
(HUeCKHX PEKOHCTPYKIHAX OCOOCHHOCTEH JApEBHEro ByJKaHH3MA
OUeHbh BAXKHO BBISCHHTb BOMPOC, B KAaKHX YCJOBHAX INPOHCXOAHJIH
H3BepPIKeHHs: B Ha3eMHBIX HJIH TOJABOJHBIX.

[Ipn Ha3eMHBIX H3BePIKEHHAX rasoo0pasHbie BbILEJNEHHS PACCEH-
BaloTcst B atMocdepe, a THAPOTEPMbl CTEKalOT B PEKH H MOPS H
NpaKTHYECKH He NPHHUMAIOT ydYacTHsd B ocaakooO6pa3oBaHuH B paii-
onax uapep:eHnnii. [To cymectBy, HaKamIHBAIOTCA JIHIIL TBEPJIBIE
MPOAYKTbHl H3BEpPIKEHHH: Jamuid, TMemJabl, JaBbl. OTHOCHTEJIBHO
KpymHble OGIOMKH OTJIaraiTcsi BOTH3H OT MeECT H3BepKeHUuH, He
HCTIBITLIBAS CYLIECTBEHHOH copTHPoBKH. Hakamauparomuecs obpa-
30BaHMsl YacTo MOYTH He 00Ja7aloT NPH3HAKAMH THIHMHBIX oCa-
JOUHBIX MOPOL.

[Tpu MOABOAHBIX H3BEPIKEHHSX HJIH H3BEPKEHHSX CPEIH MODi
006/JI0MOUHLIH ByJKaHOTeHHBIH MaTepHal B BOJIHOH cpejle IMOJBep-
raercs B TON MM MHOH Mepe Xopouleii cOPTHPOBKe (Mo KpaifHed
Mepe HayuHHas C [ecYaHod pasMepHOCTH H meabue). C yrajeHnem
OT leHTPA H3BEpIKeHHsl K BYJKaHOTCHHOMY Marepuamy BCE B 60.1b-
wiefi CTeMeHH MOJMEIIMBAeTCsi OOBIUHbli TeppHreH b, KOTOPHIH IpH
eme GoablieM yAajeHWH TOCTENEHHO HauMHaeT npeobaanath
B ocajKe, a 3aTeM H Halleso ciarath ero. B pesyabrare BO3HHKAceT
3¢ dysuBHO-0caZouHast JIHH33, pasMephl, KoH(Hrypalusd H MOIL-
HOCTb KOTOPO ONPEeNSIOTCs KaK HampsiKeHHOCThIO BYJKaHHUE-
CKOTO Iporecca, Tak H pasHooOpasHLIMH ¢pusnxo-reorpaduyeCKHMH
npuukHamMu (peabedom mHa, 0COGEHHOCTAMH TUAPOAHHAMHKH, BO3-
AYUIHBIMH ¥ BOAHBIMH TEUCHHSMH H T. IL.) .

[IpH MOABOJAHBIX H3BEPIKEHHAX razoo0pasHbie BhHIAENCHHST H THI-
POTEPMEI [IOCTYNAlOT B BOAHYIO Cpely U B 3HAYHTENBHON Mepe yjaB-
JMBAIOTCS €0, a CJaefoBaTebHO, NPHHHMAIOT yyacTHe B mporeccax
ocankooGpasoBaHus. B pesynabrare 4acTo NPOHCXOAHT HAKOIIECHHE
GonpliuX Macc KpeMHe3ema, NPHBOAfANIee K 00Pa30BaHHIO TOMII

156



M H KDEMHHCTHIX C/IAHIEB, HHOTJIa GOPMHDYIOTCS PYAHBIE CKOI-
JIEHNA Kenesa u mapranua. Hepeako cymecrBenno mensercs u du-
SHKO-XHMHYECKad o0CTaHOBKa ocajkoHakommenus.. Tax, IOpH 3HAYH-
TC/IBHOM CONCPIKAHHH YIVICKHCJOIO rasa, a HHOTAA XJAOPHCTOTO H
droprcTOro BOAOPOAA H HEKOTOPBIX JAPYTHX COeNHHEHHH NOHHMKA-
eTCs MEeI0UHOH pesepB n pH BOZ, 4TO TOPMO3HT HJIH MOSHOCTBIO MO-
AaBager naxkomaenne B ocagkax CaCO;. HcuesHoBennme B Bomax
KHCJIOPOZA H NMOHHIKEHHE OKHCAHTEABHO-BOCCTAHOBHTENIbHOTO MOTEH-
LHa/la MOTYT CIOCOGCTBOBATL CajlKe CHIMKATOB H KaPOOHATOB JKe-
J1€3a W Mapranna mpsMo u3 BoAbl. [Ipum sHaunTenbHOM Ke coaep-
ZK4HHH CepOBONOPOAA HAET CajKa H3 BOABI CyJb(HIOB IKemeaa,
CBHHILA, IHHKA H JP. :

s MOABOAHBIX J1aB HHOrIA XapaKkTepHbl: a) INapoBHIE TeK-
CTYpHI; 6) Jydmas BHIPazKEHHOCTb MO CPaBHEHHIO C Ha3eMHBIMU
KOPOUKH 3aKaJIKH Ha MOBEPXHOCTH JIaBOBBIX MOKPOBOB H, Haobopor,
Goslee cnaGoBLIpaKeHHBE CleAb OGKHra B MOACTHIAIOIHX MOPO-
Aax; B) GoJiee pOBHAs MONOIIBA, yem Y HNPOAYKTOB HA3€MHLIX H3-
JUSHHHA, T) KapOoHATHLIE BKJAIOYEHHS B H1apOBO-NOAYIICYHBEIX Ja-
Bax. Oanako nanGo/ee OCTOBEPHBIM IPH3HAKOM HAKOILIeHHs 3¢)-
(pysuBHO-OcaZoYHBLIX o6GpaszoBaHuii Ha IHE BOIOEMOB SIBJISIETCS
MIPUCYTCTBHE B HHX OCTATKOB COOTBETCTBYIOLIeH (hayHH.

Kak nmpasuno, nentps BynkaHHueckux H3BePXKeHHH peiKo yiaa-
€TCs1 HaGMIOAATh Cpeld APeBHHX 3(y3HBHO-0CATOTHbIX o6paszoBa-
HUil, TOSTOMY MOMOMKEHHE HX NPHXOIMTCH PEKOHCTPYHPOBATL, HC-
MOJIL3ys clnenyiolse ocobensoctu [125].

Ilpn npubauxenun x UEHTPAM H3BepIKeHHH OObIYHO 33aKOHO-
MEPHO YBEJHYHBAKTCA POJb H MOIIHOCTD 3¢ dysuBHEIX 06pasoBa-
Huif, ofluee KOMHYECTBO MHPOKIACTHUCCKOIO MaTepHasa B TOJIIE,
pasMep NHPOKIACTHYECKHX 00/J0MKOB.

[lo mepe ynamenns or mecr H3BEPIKCHHI yJAYYlIaeTCs: OTCOPTH-
POBANHOCTL NHPOKJIACTHYECKHX uacTHI. MHorxa cocras jiaB u mu-
PORJIACTOB, H3BEPraeMBIX PasHBIMH BYJKaHAMH HJIH HX rpynmnam,
HeonuHakoB. [lostomy mnposenenue CBOe06pasHOro MHHEpPaJoro-
METPOrpauueCKOro KapTHPOBAHHS HHOMAA IO3BOJSET BLIAEJISTD
TII0a 1, HAXOAHBUIHECS MO/l BO3AEHCTBHEM Pa3HBIX BYJIKaHOB.

HHorza o Hanpasmennn JBHMKEHHS J1aBOBHIX MOTOKOB MOIKHO
CYAHTb N0 Xapakrepy mpeoGiajalomell opHeHTHPOBKH HEKOTOPBIX
HX TCKCTYPHBIX 9J1eMeHTOB. TaK, pesHKTH rasoBbix MY3LIPLKOB (HJIK
MHHIAJHHbL), a TakXke BKPAIIEHHHKH OGLITHO (ecan omum yamau-
HEHBbI) HMEIOT TPEANOYTUTENBHYIO OPHEHTHPOBKY JJMHHHBIX Ocefl ma-
PAJIIEILHO IBHIKEHHIO JIaBOBOrO motoka. Hamporus, MODPIIHHBL H
CKJAJKH Ha IIOBEPXHOCTH MOKPOBOB, KaK NPABHJIO, paCloJaralTcs
HOMEPEK Hanpasnenus Teuenns. Mapenka maGaogaiommecs B napax
TEKCTYDPBbI, HANIOMHHAIOLIHE KOCYIO CJ0RYaTOCTD, HMEIOT HAaKIOH 3J1e-
MEHTOB B CTOPOHY GBIIOro NBHIKEHHS MOToKa. MHorna OTIeJILHEE
“HOAYLIKH» WIAPOBHIX JIaB YACTHYHO KaK Gbl CTEKAIOT M0 MOBEPXHO-
CTH TIOACTHIAIONIMX HX HepoBHOCTeH. Takoe «CTeKaHHes MPOUCXO-
AT B HATIPAB/ICHHH ABHKEHHs JaBOBOTO MOTOKA.
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Caeayer uMeTb B BHAY, YTO LEHTPH H3BepiKeHHil udalle BCero
pacnosaralorcsi Ha MOJOKHTEJIbHBIX" ¢popmax peabeda, a MOTOKH
7aB JBHraloTcsl BHH3 MO YK/JOHY MECTHOCTH M TArOTEIOT K €€ TMo-
nuKeHnsM. [103TOMY TIPH BHISIBJIEHHH PACMOJIOXKEHHS LMEHTPOB JApeB-
HUX H3BEPIKEHMH OYeHb BAXKHO HU3YTHTD norpebeHHbIH 104 3hdy3nB-
HO-0CAJ0YHBLIMH TOJALLAMH peiibed. i

NAJIEOTEOTPA®HUYECKOE 3HAYEHHE JOPEBHHX
3EMJIETPICEHHH W METO/lbl HX BbISIBJIEHHSA

B reosiorHuecKoil JUTEpAType Bce yallle BLICKA3BIBAIOTCS MHEHHA
0 GonbIIOM BJAHSHHH HA TpPOIECCH OCAAKOHAKOMIEHHA TOJMHKOB
ApeBHHX 3eMJIeTPsACeHHUH [1, 18, 20, 33, 34, 60, 90, 92, 125, 143, 151,
163, 197, 200, 201, 210, 215, 218, 224]. 06 3TOM BJAHAHHH 0OBIUHO
CYIsT TO HAJMYHIO B OCANOYHBIX MOPOAAX XapakTepHBIX TEKCTYyp-
HBIX ocoOeHHocTeH.

Uame Beero ¢ JPeBHUMH 3eMJETPSCEHHSAMH CBA3BIBAIOT BO3HHK-
HOBeHHE Pa3HoOOpasHBIX MOABOAHBIX ONMOJI3aHHH OCALKOB H JaixkKe
CUHTAIOT, YTO <MOJABOAHOONON3HeBbE AedopMallil ABISIOTCA ceic-
MHUECKHMH HHAMKATOPAMH TEKTOHHUECKOro IMpouecca» [92]. Bsau-
MOCBSI3b 3THX SBJEHHH MOATBepIKAaercs 0OLIYHOH HX COMPSHKEHHO-
CTHIO B COBPEMEHHYIO 3TOXY.

Cule/ibl OTOJ3aHNHE MOryT ObiTh Upe3BbYANHHO pa3Hoo6pa3HbBIMH.
HauGosee pacnpocTpaHeHbl H JIerye BCEro BLIAB/SIOTCS C/1€bl ono1-
3aHus] TJIACTHYHOrO ocafKka B mpelenax OTAEJbHBIX MJIACTOB H/IH
MAJOMOILHBIX TMauek. Takxe WIHPOKO PpacnpocTpaHeHbl H CJICALI
ONMOJ3aHuH OCAAKOB, MPOSBHBIIHECS B PasHOOGPa3HBIX MHKPOTEK-
-CTYPHBIX 0COGEHHOCTAX MOPOA, KOTOPhIE o6HapyxuBaroTCs MPH H3Y-
yennH wA(oB. JLocTaTouHO MHOr00OpasHbl CIE/Bl ONOA3aHHA 0Cal-
KOB, 3aXBaTLIBAIOIIHE 3HAUHTENbHbIE [0 MOUIHOCTH MAuKH M HHOT4
NpHBOJASIIHE K HapyLIeHHIO cTparurpadHueckoi Mmocne/l0BaTe/bHo-
CTH CJIOEB MJIH K 00pa30BaHHI0 MOIIHBIX TOJIIL rJLIOOBEIX KOHIJIOME-
paros u Gpekunii. CeficMHueCKHE TOJNYKH B PSAC Caydacs paccMmar-
pHBAIOTCSi H KaK NPHYHHA TPaHLHO3HLIX obBasos. Hacro ¢ TONY-
KaMH INPH 3eMJeTpsiceHHsX CBA3HBAIOT obpaszoBaHHe HENTyHHYE-
CKMX NaeK H MYTbeBbIX MOTOKOB. [IpHyeM HEKOTOpbIE HCC/EL0BA-
TeJH, OTMeudsi HEpeJKYI TeHeTHUECKylo CBf3b MYyTbeBBIX MOTOKOB
¢ NOJBOAHBIMH OTOJ3aHHAMH, CYHTAIOT, YTO NMOC/IELHHE MOKHO pac-
CMaTpHBaTh KaK HeJOPa3BUBIINECH MYTbEBbIE MOTOKH [114].

Onmako H3yueHHe W COBPEMEHHBIX OCAJIKOB, H JPEBHHX Ocajod-
HEIX TOMII MOKA3BIBAET, UTO BbllleyKa3aHHble fBJIEHHS HHOrAa MO-
ryT NPOHCXOAHTL H TPH OTCYTCTBHH semaerpsicenuii. B cBsi3h c 3THM
BO3HHKaeT mpobiaeMa BbIPAGOTKH KPHTEPHEB, MOSBOJAIONIHX BBISiB-
JASITh CYIIECTBOBAHHE B TMPOLLIOM B KOHKPETHBIX paitonax o6cra-
HOBOK TOBBIIEHHOH ceficMHUecKoil aKTHBHOCTH.

TIpHHATO CUHTATh, UTO VISl BOSHHKHOBEHHS TOJBOJHOrO omoJs3a-
HHS OCAJKOB HeoOXOAUM OTHOCHTENbLHO 3HAYUTENbHBLIA YKJIOH [HA
pomoeMa. JlOCTATOUHBIH YroJ HAKIOHA, MPH KOTOPOM BO3MOIKHO
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omoasanue, o6uyHo pased 1—2° [1]. Takue yranl B obumeM He siB-
AAIOTCS PELKOCTIO, OAHAKO MOJBOAHOONON3HEBbIE AeOPMAIlHH pac-
MPOCTPaHeHLl HecpaBHenHo pexke. [Tomumo storo, skcnepaMenTan-
HEIE JaHHBIE NOKA3BIBAIOT, YTO NMpPEAeNbHBIH YroJ CKIOHA [Ha, npu
KOTOpOM ellle BO3MOXKHO HAKONJIEeHHEe VTHHHCTBIX 0CaAKOB 6e3 OmoJ-
3&lnA, MOmer pocturath 27—30°. Bouabuwioll yros ecrecTBeHHOro
OTKOCa H y IECYaHOro marepuana. BoT mouemy moxno mosarats,
UTO AaA IMIHPOKOTO Pa3BHTHS MOABOAHOONOJI3HEBBIX NPOLECCOB M
MYTbEBBIX NOTOKOB (ec/H mocielnHe 06pasyloTcsi BCACACTBHE MO-
GUAN3AIHH 0CaJOUHOr0 MAaTePHAMA NPH OMNOM3HCBBIX SIBJICHHSIX) He-
OOXONHMbI He TOJNBKO 3aMETHbIe YK/IOHBI JAHA, HO H [OBBILICHHAS
ceficmuunocrs. MMenno mpu COTPSICEHHSIX NHA BOJOEMOB C yyacrT-
KOB, 06/1afaioluX J0CTATOUHBIMH VKJIOHAMH, KAK Obl CTPAXHBaETCH
Hanbo/Jee MOJABHIKHAS, HACHIEHHAS BOMON YACTh paHee OTJIOKEH-
HDBIX OC4/IKOB HJIH HPOHCXONHT CTOJ3aHHE Ie/IBIX [VIACTHH yIKe B Ka-
KOH-TO Mepe YMJIOTHEHHBIX ocaakos. [Ipu OTCYTCTBHH JKe 3HATH-
TCJABHLIX YKJIOHOB JHA NMOBHIIEHHAS CeHCMHYHOCTL MPHBOLAT K BO3-
HHKHOBCHHIO HENTYHHYECKHX JaeK, Nepepacipelc]eHHi0 0CajKa,
ApoGuennio ero. ITocko/ibKy pasinunbie VEJIOHBI JiHa 06/1a1al0T 10-
CTENCHHBIMH MEPEXOJaMH, PAa3HEIe THIL CJIELOB APEBHHX seMJaerps-
CeHHH TeCHO CBfI3aHBI APYr C APYrOM M HHOrIA HepexoisiT OXHH
B JPYrof.

Hrak, cnenpt apesnux 3EMJIETPACCHHH MOIYT GBITh YPe3BHIYANHO
pasHooGpasusl (puc. 47, 48). Cpexn HHX MOIKHO YKasaTb: cJejbl
OHOJM3AHAT MITACTHYHONO OCaAKa B NPeAeNax OTAENbHBIX NPOCIOES,
[I1aCTOB HJIH MauyeKk MexIy IaacTaMu 6e3 HapyUIeHHH: Onoa3aHHs
OCaNKOB, 3aXBATLHIBAIOIIHE 3HAYHTEIbHBIE TI0 MOUIHOCTH MAYKH, npH-
BOSIHE K HapyHNIeHHIO HOPMAJLHOH MOCTeN0BATENBHOCTH CI0CE
[18] n BOSHHKHOBeHHIO 06/IACTH OMON3AHHS o HETOCTATOYHBIM YHC-
JIOM CJI0eB H 00JIaCTH OT/IOXKEHHS H3GBITOYHOr0 YHC/Ia CJIOEB; CJIeJ(bl
Mepepacnpeiesienns BHYTPH MIACTHYHOTO OCAAKA: CJe/bl JApoGJie-
HHi OCA/KOB; C/ICABl CMOIIEHHI 0CA/KOB, CEKyILLHe MOBEPXHOCTH Ha-
ILIaCTOBAHASA; CJedbl 00BAIOB, OLHOBPEMEHHBIX C 0CALKOHAKOIMLIO-
HHEM, B YaCTHOCTH NMPHBOAAIIHE K BO3HHKHOBEHHIO MOILHDLIX ropH-
SOHTOB C BK/MIOYEHHAMH H K 3aXODOHEHHI0 3K30THUECKHX B0,
HENTYHHYECKHE NalKH; IINPOKOE PACIPOCTpaHEHHe B OTpefeNeHHbIX
CTPAaTHrpa)HueCcKHX TOPH3OHTAX HA 3HAYHTEIBHOM IJIOIagH OTJIO-
HEeHHH MYTBEeBLIX M0TOKOB. IIpH 5ToM Hajo HMerh B BHJY, UTO XOTSH
OLHHM H3 TJIABHBIX Pe3yJbTaTOB H J0KA3aTeJNbCTB OTIOMKEHHS 0ca-
AOYHOTO MaTepHala MYyTheBBIMH NMOTOKAMH CUHTAETCH HANHUHE OT-
YETIUBOH rpafamHoHHON (acummerpuuHoit) ciomcToCTH, HepeakKo
STOT NPH3HAK y OCa/IKOB TAKOTO TeHE3HCa MOKeT H OTCYTCTBOBATH,
HO eCTh H MHBIE XapakTepHble ocobennoctn [20, 117, 210]. Hanpu-
MEp, B MJIACTaX NeCYaHHKOB HJIH [ECYaHO-TPABUAHBIX Iopoj HabJIi0-
AAIOTCA BKIIOYEHHS TVIHHBL, cefbl AeOopMaluii HIHCTHX 0CALKOB
HOX BIHAEHEM Harpy3kH GBICTPO OTIOKEHHOTO MECYaHOro HJH Mec-
YaHO-rpaBHAHOrO MaTepuana, Xyamas COPTHPOBKA TePPHIEHHOrO
MarepHama B Gosee yHaSeHHBIX OT 06JaCTH CHOCA paspesax, uem
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3eMJIETPACCHHH B MEJIOBBIX OTJIOMKEHHSIX Deprauckoi puamami.

Puc. 47. OcHoBHHE PasHOBHAHOCTH CIENOB JDEBHHX MOULILIX naduek ([—/2), nmepepacnpesencHust BUYTPH MAacTHuNOTrO ocaaka (13—I6), ApoGieHus
enax OTAENBHBIX NJAACTOB HJAH Majao HEeCKHX jaek (23—30).
TIpuMepsl CJENOB OMNOJI3AHAA nnac?n'mgg: lﬁ;a,;x?laoae;x}l:g:fu pannacToBanua (20—22), HeNnTyHH Hbie TOPOIRL; € — YYacTKH TEMHOrO IBeTa.
ocankop (I7—19), cMeuleHnit 0cankos, ¥ S rhnm @ — xapGORAT

a — KOHTJOMepaThl; 6 — rpaBeJHThl; 8 — NeCHaHHKH HJAH AaJeBPOJIHTEI;
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Puc. 48. Cxemaruueckoe IIH(}(')]}H)KBIIHP CJIeI0B OMOJ3aHHH OCAAKOB B MEJOBBIX OTJOMKEHHSX

CDC[)I‘FHII:I, NpoOABHB-

HIEXCS B MHKPOTEKCTYPHBIX 0COOEHHOCTAX HOPOL.

a—2 — pasHoPOANLIl CcOCTaB MOPOA; O—3 — O0COGEHHOCTH TEKCTYPHl NOPOJA, CAOKEHHBIX OAHOPOLHLIM

IMpeoGaagapouiuil Mmatepran: [ — necyausiif, 2 — ajJeBpoJaHTOBEN, J — raunHcThifl, 4 — KapGonaTnnii,

necyano-rAMHACTBIA, 7 — KapGoHaTO-TAHHUCTHIH; & — KOHTYpHI

OTAEJBHBIX

TJIHHHCTBIM HAK KapGonar-

HBLIM MaTepHanoMm,

5 — aHTHAPHTOBHIL, 6 —

rpaBHitHeIX  3epen,



B GJHM3KHX K HeH, pPacnpoCTpaHeHHe HEKOTOPBIX CMeIIaHHBIX MOPOJ,
B UACTHOCTH MPOMEKYTOYHbIX MO COCTaBy Meway OO0JOMOYHHIMH H
KapOOHATHBIMH.

OaHako Bce mMepevyHcaeHHble 0coOGeHHOCTH OTHIOAbL He Beerja Mo-
ryT OLITh CBA3daHBI C TOMYKAMH [PH JPEBHHX 3eMJeTPsICeHHsIX —
HX MOTYT BbI3LIBATb M HHble NPHYMHBL. Tak, MpHYHHB BO3HHKHOBE-
HHS MYTLEBLIX IOTOKOB, Kak [OKasbelBaloT JaHHBE N0 COBPeMeH-
HOMY 0CaJKOHAKONJIeHHIO, MOTYT GHITb O4YeHb pa3HoobpasHeiMH. [lo-
3TOMY MOBHIIIEHHYIO CeICMHYHOCTL BO BpeMs 00pa30BaHHA TOTO HIIH
HHOTO 0CaJ04YHOr0 KOMIIJIEKCAa MOKHO NpeAnoaaraTtbh JHIUL IpPH A0-
CTATOYHO IMHPOKOM pACHpPOCTPAHEGHHH B 3TOM KOMIJIEKCE Clel0B
ApeBHHX 3emaerpscennil. O cyllecTBOBAHMH IOBLIIIEHHOH CeHCMHY-
HOCTH HaubGoJee HAaJEHHO CBHAETEJNLCTBYIOT CJelylolliHe ocoOeHHO-
CTH HPOHBJIEHHH BbIU_IeyKﬂ.Bai{HbIX cJ1e10B.

I. Onpenenennas crparurpaguueckas NPHYPOYEHHOCTb H TeM
6oJice pacnpocTPaHEeHHOCTh B OTJIOMKEHHAX, (DOPMHPOBABLIHXCH B yC-
JIOBHAX OTHOCHTEJLHOrO BLIPABHHBAHHA KaK NpHJaekallux oodJac-
Tell cHoca, TaKk M JAHa OacceilHa ocaJKOHAKOIJIeHHS (mociaeqHee
CBH/IETEJLCTBYET O TOM, YTO OCHOBHOH NPHYHHOH BO3HHKHOBEHHS
paccMaTpuBaeMblX CJeJloB ObIIM He YKJIOHBI JHA BOAOEMa, a MOBHI-
[IeHHAsl CefiCMHYHOCTD) .

2. PacnpocTpaHeHHOCTh B PAa3JHYHEIX TOPOZAX OJHOTO H TOTO
JKe cTpaTHrpaduueckoro YPOBHS, NMOCKOJBKY, €caH Obl HX BO3HHK-
HOBeHHe OBIIO CBSI3aHO JHIIL CO 3HAUHTENbHBIMH VKJIOHaMH JHA,
JonzkHa Oblia 6Ll NPOABIATLCA NPexJe BCero HX (auuanbHas NpPH-
YPOHEHHOCTh, 4 He CTpaTHrpaduyecKas.

3. PacnpoctpanenHocTh Ha OOJbIIHX TEPPHTOPHAX NpPH coxpa-
HeHHH ompeleJeHHOH cTpaTHrpadHueckofl BO3pacTHON MpHYpPOUEH-
HOCTH.

4. TlpocrpaHCTBeHHAs] W BpPEMEHHAS B3aHMOCBSI3b PAa3IHYHBIX
$hopM NOJABOAHOOMOJ3HEBLIX FBJCHHI C HENTYHHYCCKHMH AAHKaMH,
caenamu o6BafoB, mepepacnpeneneHns U IPoGJeHHs 0CagKoB, OT-
JOXKEHHsT 0CalKOB H3 MYTLEBLIX NOTOKOB H T. II., CBHAETEJILCTBYIO-
mast 06 oblleii MPHUNHE X BO3HHKHOBeHHHA. Takoil mpHUHHOM, CKO-
pee Bcero, fosxHa Oblna ObITH NOBBLILIEHHAS CEHCMHYHOCTb paloHa,
KOTOpash B 3aBHCHMOCTH OT HaK/JOHAa JHA NpHBOAHJA JHOO K BO3-
HHKHOBEHHIO Pas3Ho0Opas3HbIX MOJBOJHOOMOJ3HEBLIX SABIeHHH (Ha
OTHOCHTENbHO KPYTHIX ydacTKax AHa), Jubo K ofpasoBaHHIO He-
NTYHHYECKHX JaeK, NepepacnpeieNeHHi0 ocaika, APOGJEeHHIO ero
(NpH OTCYTCTBMH JOCTATOUHLIX A5 BO3HHKHOBEHHS OMOJ3aHHA VK-
JIOHOB JIHA).

Hzyuenue ciefoB 3eMyeTpsiceHHH B JAPEBHHX OCAJAOYHBIX TOJI-
IlaX TIO3BOJSIeT JeJaTh HEKOTOPBIe BHIBOJAL O naJjeoreorpaduue-
CKoll o6cTaHoBKe HAKOMICHHS 0CaIKOB.

1. Illupokoe pacnpocTpaHeHHe B OTJIOMKCHHAX ONPEAeJEHHOTO
BO3pacTta M perHoHa cJelOoB MOABOAHOOMOJSHEBLIX AedopMaluii,
HeNTYHHYECKUX JaeK, a B psje cJyuyaeB H OCaJKOB MYTLEBLIX IO-
TOKOB MOXKET PaccMaTpPHBAaTLCA KaK MOKa3areab MOBLILECHHON ceic-
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MHYHOCTH TEPPHTOPHH BO BpeMs HAKOIVIEHHS COOTBETCTBYIOUIHX
0CaKOB.

2. TlockoabKy 3Tanbl BO3pacTaHHS M 3aTYXAHHS CEHCMHYECKOM
AKTHBHOCTH B IpeJenax 3HaYHTeJbHOH TePPHTOPHH JOJIKHBI COBIA-
JaTth Bo BpeMENH, LIHPOKOE pacnpocTpaHeHHe pasHoobpasHHX cJe-
JIOB JIPEeBHHX 3€MJIETPSCEeHHH B HEKOTOPBIX HacTsX paspe3oB oca-
JIOUHBIX TOJIL CMEMKHBIX PalOHOB MOKET CBH/IETELCTBOBATL O CHH-
XPOHHOCTH OTJIOXKEHHH, B KOTOPLIX OHH Pa3BHTHI.

3. MHorue caeabl APeBHHX 3eMJICTPSCEHHH CJyXKaT NOoKasarte-
JieM pacujieHeHHOCTH AHa OGaccefiHa, a MPOCTPAaHCTBEHHOE pacmpe-
JAeJICHHE Pas/JHYHBIX HX THIOB B COUETAHHH C XapaKTEpPOM OPHEHTH-
POBKH HEKOTOPBIX H3 HHX I03BOJSIET CYAHTb 00 OTHOCHTEJLHOM
H3MEHEHHH VKJOHOB [HA4, O NPOCTHPAHHH MOABOAHBIX CK/JIOHOB H
pasmepax GacceiiHa 0caJKOHAKOIJIECHHS.

4. Illupokoe pacnpocTpaHeHHe B JAPEBHHX OTJIOKEHHSX CJIEI0B
IOJABOJHOONOJ/I3HEBEIX AeopMallMii H HeNTYHHYeCKHX naek yOerH-
TEJIBHO JIOKA3LIBAET, UTO COOTBETCTBYIOLIHE OCAaJKH HaKallJIHBaJHCh
B yCcTOHYMBLIX OaccefiHOBLIX, HO He B Ha3eMHBIX ycJaoBHsAX. KoHeuHo,
HEKOTOPBIE aHaJoTHulble 06pasoBaHHsa MOIJIH BO3HHKHYTb H B Ipe-
Jejax CyIId, HaIPHMEP B DeUHLIX MNOJHHAX, B IOPOJAaX, HACHIIEH-
HBEIX MOYBEHHbIMHM BOAaMH, H T. A. OJlHAKO B TaKHX YCAOBHAX OHH
He HMeqH OBl HIHPOKOrO pacnpocTpaneHus # GoJbLIOro pasHoob-
pPasug H MOTJIH OBITh 3aXOPOHEHBI H COXPAHHTHCH B Te0JOTHYECKOM
paspese JHIIL B OYEHb PEAKHX CJAYYafAX, NMPHUEM B OTJIOXKEHHAX,
HE BBIAEP3KaHHBIX MO MJIOLAaLH.

5. Mayuyenune noaABoAHOOMOI3HEBbIX AedopMauuili H HENTyHHUe-
CKHX JlaeK JaeT BO3MOKHOCTb BBISICHHTb:

1) OTHOCHTEJNBHYIO CKOPOCTH JHTH(MHKANHH DPasJHYHEIX 1O CO-
craBy ocaikoB. Tak, aHanua pacmpocTpaHeHHs pasHOBHAHOCTER
aedopMaliil B nepecaanBalOUHXCs TMIHHAX H KapOOHATHLIX MOPO-
JAax MeJoBoro Bospacra B ®eprauckoil snagune [22] nosBossier cuu-
TaTh, YTO KapOoHaTHBIe MBI 0OBIYHO JHTHOHIHPYIOTCS CKOpee, yem
rauHHcThIe. M3yueHne Ke HeNTyHHYeCKHX JaeK I0KasaJso, 4YTO
B clyuae HaKONJIEHHS 4epelyIolIHXCH TIHHHCTHIX M MecYyaHBIX ocal-
KOB CKOpee THTHOHUIHPOBATHCE NNIHHHCTHIE;

2) Bpemsa o6pa3oBaHHS OKPACKH APEBHHX OTJIOMKEHHH HJIH BO3-
HHKHOBEHHSI HEKOTOPLIX ayTHTreHHBIX BbiaenseHuii. Tak, xapaxrep
OMOJI3HEBHIX TEKCTYD H OCOOEHHOCTH HeNTYHHYECKHX LaeK B MeJo-
BLIX OTJIOXKeHHsIX @epraibl B psifile CjAydaeB HeCOMHEHHO YKasbl-
BAlOT, 4TO KPACHOIBETHAs OKPacKa OTJIOXKEeHHH BOZHHKJIA J0 MOJI-
BOJIHOONIOJ3HEBLIX Jedopmanuii u 06pa3oBaHuss HENTYHHUECKHX
naek. Bmecte ¢ teM HabGaonanoch, 9TO B IMIHHAX C NPHMECHIO NH-
pHTa TIOABOJHOONOJI3HEBLIe AedopMallHH MPOH3OUNIH YiKe Tocae
ero obpaszoBaHHs. D10 NMO3BOJWIO CejaTh 3aKJA0YeHHe, UTO cepo-
BOJIOPOJHOE 3apajkeHHe ocajKa HMeJo MeCTO ellle B CTafHio CeaH-
MeHTOreHe3a HJIH B CAMOM HaudaJje JHareHeTHUeCKOH CTadHH.

6. Jlanuble H3yUeHHS MOJABOLHOOMOJI3HEBLIX AedopMamuii mo3so-
JIAI0OT HHOrAa CcyAHTh 00 YCIOBHAX HAKONJEHHS KPAacHOLBETHBIX
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ocafkoB. Tax, wWHPOKOoe pasBHTHE NOABOAHOOMNOJ3HEBHIX Aedopma-
LHH B NEPBHYHO-KPACHOLUBETHBIX TOPOJAAX H TeM O6oJee HaTHUHE
TEKCTYP, CBHACTENLCTBYIOIIHX O CIOJN3aHHH CEPOUBETHHIX 0CAJKOB
HJIH KapOOHATHLIX MJIOB B 30HY HAKOIJIEHHS KPACHOLUBETHOTO Mare-
pHaJa, MOKAa3blBAIOT, YTO COOTBETCTBYIOIIHE KPAaCHOLBETHLIC OCAJKH
OT/IaraqHCh W/IH BO3HHUKIHM B YCJIOBHAX BOJHOH CpPelbl Ha OTHOCH-
TEJNbHO 3HAYHTENbHBIX IMIyOGHHAX.

Takum ofpasom, cneuuaJbHOe H3YUEHHE IOJBOAHOONOJ3HEBBIX
TEKCTYD H HENTYHHUECKHX [aeK MOXKeT He TOJbKO JaTh MaTepHal
AJIst CYKEHHS O MaJleoceHCMUYHOCTH paoHa, HO H DOMOYb B Bhi-
FICHEHHH ycJ0BHH 00pasoBaHus ocalkoB H INpeoOpasoBaHHS HX
B NOPOJIH.



HIABA 6 [IPUEMbI

CoCTaBNeHMA M MCNoJib30BaHUSA
naneoreorpaMueckmux Kapt

THNBLI U PABHOBHJIHOCTH
NMAJEOTEOTPA®PHUECKHX KAPT

OaHMM M3 TJI4BHBIX PesyJabTaToB Ilajeorcorpaduuecknx Hccie-
nopanuil sBAsIOTCS najeoreorpaduueckne Kaptel. OanHako, He-
CMOTpsl Ha 3TO, ellle HeT eJHHOro MHEHHs He TOJbKO O TOM, YTO H
KaK cjgeiyer H3oOpamaTb Ha TAKHX Kaprax, HO Jaxe H O TOM,
yrto CJIeAyeT NOHHMATh M0Jl Ha3BaHHeM «raleoreorpagpuyeckas
Kapra». CyIIecTByeT MHOIO Pa3iHYHBIX KapT, KOTOpble B TOH HJIH
AHO Mepe MOryT OLITh HA3BaHBI Iajeoreorpaduueckumiu (manaeo-
reorpaduueckne, JHTOJNOrO-Najgeoreorpaduueckye, JHTOMOrO-(auu-
anbuble najeoreorpaduueckne H T. A.). IIpH 3TOM HHOrZa OLHHM
H TeM JKe 10 COAep:KaHHI0 KapraM JaloT pasHele Ha3BaHHA H, HAO-
60poT, MOJ OAHHM Ha3BaHHEM (HUIYPHPYIOT CYIIECTBEHHO pasibie
o cojepanHuio KapThl [45, 84, 89, 94, 114, 118, 125].

Crporo roBops, NOJ HasBaHHeM <«majeoreorpaduueckas» Haxo
NOHMMAaTh KapTy, Ha KoTopoil usoGpaialiorcsi (usnko-reorpaduue-
CKHe VCJIOBHSI, CyIICCTBOBABIIHE B ONpeJe/eHHbIll OTPe30K BpeMeHH
NMPOILLIOro, T. €. PaclojoKeHHe APEBHHX MOpeH, o3ep, peK, CyLH,
XapakTep PacyJICHEHHOCTH cymmH, riyOHHA BOJOEMOB, pacmpejese-
Hue BeTPoB M Teuenuit u T. M. I[IpH 3TOM Ha masjeoreorpapHYECcKHX
KapTax 06s3aTeJbHO AOMKHb OBITH MOKasaHbl (U3HKO-reorpagmuue-
CKHe YCI0BHS B 00JacTAX KaK OTJIOXKEHHS, TaK M pasMbiBa [125].

Hexkotophie HccaefoBare/n MOJAraloT, 4T0 COGCTBEHHO mnaneo-
reorpadyHueckHe KapThl «IOJIKHBE HJIJIIOCTPHPOBATL paclpeieacHHe
H XapakTep CyIIH H MoOpeil, HamnpaBJeHHsl CHOCa TePPHreHHOTO Ma-
Tepuana, pasMenienne ¢anuii B 6accefinax, JHTOJTOTHYECKHE THIILI
mopox, T. e. Bech Marephas, HamGosee TONHO OTpaxalommii pac-
npeseienne nganamadTos» [45, c. 352]. Oxnako mo Gosee HIHPOKO
pacnpoCTPAHEHHLIM MNPEACTABACHHAM KapPTH, Ha KOTOPHIX TOKa3bl-
BAIOTCSl KaK JHUTOJOrHYecKHe 0cOOEHHOCTH OCaJIKOB, TaK H (H3HKO-
reorpauueckue YCJIOBHS TPOIILIOro, CleAyeT HashBaTh JHTOJIOrO-
naJseoreorpadHyecKHMH.

Her eamHCTBA MHEHHIl 0 HaHMEHOBAHHH Tajeoreorpapuuecknx
KapT B 3aBHCHMOCTH OT MX Macwtaba W Jaxe O TOM, 4eM Ompele-
nsiercst Macutab6 kapt. EcrecrBenHo, uto MacwitaG KapT AoJKeH
34BHCETh OT JeTAJbHOCTH MOJIOMKEHHOr0 B HX OCHOBY (PaKTHUECKOrO
MaTepHaja, HO UHMCJIEHHOE COOTHONIEHHE Mex]y MacmTaboM H ry-
crotolf Touek (paKTHUECKOro MaTepHasa ellle He onpeieneno. Muoraa
nosarator [72, 114], uro mis MOCTpOeHHS KapT TNJAaT(HOPMEHHbIX
TEPPHTOPHH He0OXOANMO HMETb IO JBa-TPH ONOPHLIX paspesa Ha
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KaM /bl KBaJApaTHblil JelHMETP KapThi, He3aBHCHMO OT ee Mac-
wmraba, a NOPH KapTHPOBAHHH T'eOCHHKIHHAJbHDIX TePPUTOPUH —
Mo ceMb-J€CATb paspesoB. K coxanenuio, nmpakruuecku 310 mpa-
BHJIO He cobumoaercss H OGLIYHO JIIsi 3HAYHTENbHBIX TEPPUTOPHIT
He MoKeT GLITh BHNOJHeHO. Beab Aaske Ha TeppuTOPHAX, B mpeje-
JlaX KOTOPBIX COXPAHHIHCH OPOABI H3YYaeMOTO BO3PACTHOTO HH-
TepBana, 00bIYHO AOCTYNHBI VIS H3YYEHHS JHIIb BEChMa OTPaAHHUEH-
Hble HX BBIXO/bl, 4 CKBaXKHHbI, €CJIH OHH €CTb, TAKXe TATOTeIOT
JIHIIE K HEKOTOPBIM paiionam. C TeppHTOPHAMH Ke APeBHHX 00.ac-
Tell CHOca Jlelo oGCTOHT HecpaBHEHHO Xyxe. Bor noyemy 9atige
BCero BeIGHpaeTcst HanGoJjee MEAKHII MacluTab, NpH KOTOPOM elie
MOYKHO JOCTATOYHO HATJASAHO H300DA3HTh BLIABJECHHBIE OCOGEHHO-
CTH (DH3MKO-reorpadMyeckHx YCJIOBHH M pacmpeje/eHns 0CAaLKOB.
Kpowme Toro, wacto BeIGop macwraba kaprt omperensercs NpaKTH-
YeCKHMH 3afadaMH. B 3ToM ciyuae Hepelko mpuxoaures BHOGHpATH
mMacmTab KpynHee, ueM HeoOGXOJUMO AJsi rpadHUECKOro nzobpaxe-
HHUS NOJYUCHHBIX Pe3yJbTaTOB, B CBSI3H C TeM 4TO B JaJbHelilleM Ha
KapTy OyAyT HaHOCHTHCS BCE HOBbI€ H HOBbBIE HaHHBIE.

Heo6xoauMo moayepkuyTh, uto ci1abo ocBelieHa B JHTEpaType
H CcaMa METOLHKA COCTaBJEHHS maneoreorpaduyeckux kapr. Han-
Gomee moApoGHO M IesieHANPaBJeHHO OHA H3JM0MKEHA B TpyAax
B. H. IMonosa u ap. [114]. Ho 3ta meroxuka, B OCHOBY KOTOpOI
MOJIOKEH NHHAMHYECKHH NPHHIUN MoApasjenenus daiuil, B 3amer-
HOH Mepe OTJHYaeTcs OT OGHIYHO HCMOJIb3yeMbIX, B YaCTHOCTH OT
METOAHKH, NPHHATOH NMPH COCTAaBIEHHH JHTOJOrO-majaeoreorpadmuye-
ckux kapr CCCP. Kpome Ttoro, B 3aBHCHMOCTH oT meseif, aus
KOTOPBIX COCTABJAIOTCA Tajeoreorpauyeckue KapThl, MOTYT Cy-
UIECTBEHHO MEHATHCH HE TOJNBKO HX COAEpPIKAaHHE H METOAHMKA COo-
CTABJICHHS, HO Aaxe M Bech KOMIUIEKC pabor, mpeiuiecTBYIOUIH
COCTaBJEHHIO KaprT.

Hanpumep, nas reosoroB-HeTAHHUKOB HaHGOILIIHN HHTEpec
MPEJCTABJASIOT KapThl, OTPaxKalollHe BO3MOXKHOE pachpeeneHue
He(Te-ra30MaTepUHCKHX MOPOA H OTJOMKEHHH, 06Ja1alomIHx pas-
JIHYHBIMH  KOJIIEKTOPDCKHMH cBolicTBaMu. [las pabGor, CBA3aHHBIX
€ TIOHCKAMH H DPa3BeAKOH POCCHLITHBIX MECTOPOIKJIEHH, OCHOBHOE
SHAUGHHE HMEIOT JaHHBIE O cOCTaBe APeBHHX obaacTeil cHoca, my-
TAX NEpenoca u 0COGEHHOCTSX OTJIOKEeHHs 00JOMOUHOPO MaTepHasa,
a JISl BBIACHEHHS TEPCHEKTHBHOCTH PafioHa B OTHOMIEHHH MeCTO-
POXKJICHHH, CBSI3aHHBIX C KOPAMH BHIBETPHBAHHS,— JaHHEE O MO-
rpeGeHHoOM H PEeKOHCTPYHPYEMOM ApEeBHEM peabede, o6 ocobenno-
CTAX KIHMAaTHYCCKHX YCJIOBHIf, 0 meTporpaHueckoM coctaBe obJiac-
Tel cHoca.

NMPUHLUHUIIBI H MTPHEMBI COCTABJIEHUS
JINTOJIOTO-MAJIEOTEOTPA®HYECKHX KAPT

OGbexTuBHbIe TPYAHOCTH (CBSI3aHHBIE B OCHOBHOM C HEMOJHO-
TOH T€0JIOTHYECKOH JIeTOMHCH H 9acTOH HEZ0CTYIHOCTHIO COXPaHHB-
WIHXCA OTJIOMEHHA /IS H3YYeHHS), BOSHHKAIOUIHe IpPH MaJeoreo-
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rpadHyecKux PEKOHCTPYKIHSX, H HepeKas HEBO3MOKHOCTh YBEPEH-
HOrO BBIIEJEHHSI CTPOrO OAHOBO3DACTHBIX OTJIOMKEHHH 06YCI0BJH-
BaloT GOMbLIYI0 CJIOKHOCTb COCTABJEHHs [1aJIeOreorpapniueckux
KapT H BO3MOXHOCTb PA3JIHUHOH TPAKTOBKH MOJIOMEHHOrO B HX OC-
HOBY (haKTHUECKOro Martepuasia. TO NPHBOAHT K TOMY, UTO JdKE
yceae oBaTeNH, 3aHMMaollHecss pa3paloTKOH MeETOAOB Ilajeoreo-
rpaduuyeckux HCCIeoBaHUH, HHOrJa BechMa CKeNTHUCCKH OleHH-
BAIOT COBPEMEHHOE COCTOsIHHE TNa/eoreorpauyeckux pEKOHCTPYK-
Wuii, BhIpaXkaeMbix B BHIE TaJjeoreorpaQuuecKux KapT. Taxk,
B. T1. JKuueHKo Aenaer ciaeiyoumee sakaouenue: «TakuMm o6pa-
30M, cJeJyer MPH3HATh, UTO COCTAaBJAEMble HBIHE naJjeoreorpacguue-
CKHE KapThl HEe TOJBKO JlajJleKH OT COBEpUIEHCTBA, HO MPOCTO HE
MOIyT OTpazaTh paHee CYLeCTBOBAaBIIHE gapamadTsl HH B OJHH
u3 NpoMexKyTKoB BpeMenu» [45, c. 360].

BrosHe IOHSITHO, YTO MOCKOJBKY HHTEpIpeTralus HeL0CTaTouHO
MHOFOUHCTEHHBIX (DAaKTHUECKHX JAHHBIX BCerja B KaKOH-TO Mepe
cyObeKTHBHA, B 3HAUHTEJALHOH Mepe 4acTo cyOBeKTHBHBl H OCOOEH-
HOCTH maJjeoreorpau, NOKaspiBaeMble Ha Kaprax. JLast Toro 4TOOBI
naneoreorpaduueckie KapThl ABASIHCH ONPE/ICJICHHBIM TNeOOrHue-
CKHM JOKYMEHTOM, a He CyObheKTHBHOM HJIIOCTpanuel K B3rJsijaM
W TpEICTABJEHHIM ee COCTaBHTeJeH, Heo6X0AMMO HA HHX MAakcH-
MaJbHO OTPaXKATh OCHOBHBIC HCXOAHbIE (PaKTHUECKHE AaHHBIC.

drum TpeGoBaHHAM B HaCTOAIllee BpPEM:A naubosee OTBEUAIOT
NPUHIMNEL U METOJB, paspaboTaHHble MU COCTABJIEHHS Atnaca
sutounoro-naneoreorpaduuecknx kapr CCCP [154, 108]. Cogepxa-
HHe H METONHKA COCTABJEHHS JHTOJOrO-Najieoreorpauueckux KapT
COTJIACHO TIPHBOAMMBIM B 3THX paforax AaHHbBIM CBOAATCA K C/€-
AyIoUleMy.

Jlutonoro-naneoreorpaduueckue KapTbl JOJAKHBI COLCPIKATDH:
JaHHBE O JATOJOTHH H MOUIHOCTAX TOJIL, 06pa3soBaBUIHXCHA 33
BpeMms, OXBaTHBaeMOe coOTBeTCTBYIOILEH KapToil; AaHHLIE O majeo-
reorpauyecKnx yC/JIOBHAX, MPH KOTOPBIX STH TOJILH 06pa3oBaiuCh,
H JaHHEble 00 H3BECTHBIX TOJIE3HBIX HCKONAEMBIX. Jlutonoru-
yecKHil COCTAB OTJIOKEHHH [OKa3bIBAETCS Pa3JHYHLIMH ILITPHXO-
BHIMH 3HAUKAMH 4YepHOro I[BeTa, pacnpeiescHHe MOIIHOCTEH — H30-
maxpETaMm, najeoreorpadHueckue yCJAOBHS — KPacKaMH PasHOTO
nBera, a INOJe3HBC HCKONMaeMble — OCOOBIMH IBETHBIMH 3HatuKaMH.
OHOBPeMEHHO Ha KapTax yKasblBaloTC MECTa PacholOKeHH: KaK
OCHOBHBIX €CTECTBEHHBIX Pa3pe3oB, TaK M CKBAaXKHH H NPHBOAATCH
MOIIHOCTH OTIOXKEHHH.

JIMTOMOTHUeCKHe AaHHBe, NPHBOJHMbIC HA KapTe, MOMHMO CO-
craBa 0caJOYHBIX MOPOJA B 30HAX OCAJAKOHAKOIJIEHHS BKJIOHAIOT
B ceBsi CBeIEHHSI O COCTaBE M PACIpe/leeHHH BYJKaHOTEHHBIX TOJIIL
H mpeAnonaraeMoM CoCTaBe TOpoJ B mpejenaax ApeBHHX obmaacTed
croca. K maseoreorpauuecknM NaHHBIM, MOKa3biBAEMbIM Ha Kap-
Tax, OTHeCeHbl 0COOeHHOCTH ¢usnKO-reorpauIECKHX yCJIOBHH ocajl-
KOHAKOT/ICHUSI, PA3jHUHAs BEICOTA CYIUH, CBEJEHHS O XapaKTepe
dayusr U Qaopbl, AaHHbIE O HEKOTOPHIX ayTHreHHBIX MHHepasax,
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KOHKpPEIHAX, IIBeTe MOPOoJ, YIJIEHOCHOCTH H O MaJeoMarHHTHLIX LIH-
poTax.

Takasi KOMILIEKCHOCTL KapT IMO3BOJSIET aHAJH3HPOBATh CBSA3b JIH-
TOJIOTHUECKOTO COCTaBa OCAaAKOB C najeoreorpaduyeckoil obcranos-
KOH H BBIICHATDL JIHTOJIOTO-TIajseoreorpaduueckie 3aKOHOMEPHOCTH
pasMelLleHHs BaXHEeHIIHX THIOB NOJe3HBIX HCKOMaeMbIX.

CocraBjieHHE KapT peKOMEHAyeTcs HauHHaTbhb ¢ noabopa WM
¢ M3YYECHHsI THOHUHBIX paspe3oB. KoauuecTBO cxeMaTHUECKHX pas-
Pe30B, HAHOCHMBIX Ha KapTy, 3aBHCHT oT ee Macuraba. Kaxasii
paspe3, Kak NPaBHJO, JOJIKEH PachojarathCsi OT COCEIHEro He
Oanke yem B 2 cM. OmHAKO NpH NPOBEACHHH JIMTOJOTHUECKHX H
APYTHX TPaHHI, HIH H30MaXUT HeoOXOJAHMO HCHNOJAb30BaTh JaHHbIE
MO0 BCEM H3BECTHBIM paspesam.

Ha kaprax usobpaxaercs nepBHYHBIH COCTAB OCAJOYHBIX MOPOJI.
BaxHefiuM THOAM NOPOJ NPHCBOEHHI ONpEAeJeHHLIC 3HAKH, cOue-
TaHHE KOTOPBIX MO3BOJsAET H300paxarb KaK CMellaHHble MOpojk,
TaK W NepecaauBamlliecs THILL. KomHuecTBeHHOE COOTHOLIEHHE MO-
POL MOKa3bIBAeTCH CJAeAyIONHM obpasoM.

1. TTopona, cocrapasitomas mexee 10% obuero o6wrema nopon
B paspese, KaK MPaBHJIO, He MOKA3LIBAETCS.

2. Ecqiu mepecnaMBaloTcs ABe MOPOABLI U OAHA M3 HUX TpeobJa-
naer (Goabme 60%), To maloTCs JBE MOJOCH 3HAKOB 3TOH MOPOALL
H OJlHa moJioca ApPYro#.

3. Ecan nBe mepeciauBalomuecs MOPOABI PacIpOCTPaHEHHl TPH-
mepHo oaunakoBo (ot 40 no 60%), To naercs no oAHOIN Mosoce A
KaxaoH M3 HHX.

4. Ilpn nepecsaHBaHHH MOPOJ TPeX THIOB YABaHBAETCHA YHCJIO
T0JI0C TOPOL, colepxanne Kotopbelx Goabuie 40%. ITocnenoBarens-
HOCTb NOPOJK COOTBETCTBYET TAaKOBOH, OTMeHaeMOil NpPH PHTMHYHOM
yepeJOBAHHH (CM. NPHIOMKEHHE).

JIuToNornueckne 3HAUKH HAHOCATCS C MAKCHMAJBHO JIOMYCTHMOH
CTENeHbI0 HHTEPNOJSIIHH H KCTPANOJALHE Ha MJIOLIajfAX, B Ipene-
JlaX KOTOPBIX OCaJKH JaHHOr0 BO3PacTa COXPAHHIHCH OT Pa3MbiBa H
B TOH MJIH WHOH Mepe H3yuyeHHl Ha OCHOBAHHH eCTeCTBEHHBIX OOHa-
KeHHH W CKBa)KHH. TakHe IJIOMIAAM OKOHTYPHBAIOTCH TpaHHLeH
COBPEMEHHOTO DPACHPOCTPAHEHHS COOTBETCTBYIOIIHX OTJIOXKEHHH.
MexJy palfoHaMH pacnpocTpaHeHHs 0CaJIKOB pasJiH4yHOro CoCTaBa
H pazNHYHBIMH TNaJjeoreorpaduueckiMH M najeobGHoreorpaduue-
CKHMH 06a1acTAMH 4715 GoJbllell HAMISAHOCTH NPOBOAATCH TPaHHUILBL,
XOTSl MEMKJ1y HHMH H MOTYT CYLLeCTBOBATb NOCTENEHHbIE MEPexoibl,
[Tpu npoBefenuu rpaHul, YYHTHIBAIOTCS He TOJIbKO (popMaJibHbIe
NPH3HAKH H3MEHEeHHs, OTMeYaeMble B CMEKHBIX paspesax, HO H 10
BO3MOXKHOCTH DAacloJ/io¥KeHHe OCHOBHBIX TEKTOHHYECKHX CTPYKTYD,
HanpaBJeHHA H30MAXHT, a TAKKe IepeMelleHHss 0CaJouHOro MaTte-
puana.

Penved cymn, BojgHBe OacceiiHbl PasjiHUHOH COJIEHOCTH H [JIY-
GuHBl M300paxKaloTcsd KpacKaMH, IBETaMH, 10 BO3MOMKHOCTH CXOJ-
HBIMH C NPHHATBIMH IPH COCTABJCHHH COBPEMCHHLIX (DH3HKO-reo-

169



rpacuueckux Kapt. AHaJOrH4HO NOKa3bIBAeTCS M PAaCHOJIOMKEHHE
PEeUHBIX NOJHH, AeJbT H ByJKaHoB. ObmacTu pa3BHTHA mepecaau-
BAIOUIHXCA NMPUOPEKHLIX KOHTHHEHTAJbHBIX W MOPCKHX OTJOMKEeHHI
NOKa3LIBalOTCA KaK NPHOpeXKHble PaBHKHLI, N€PHOAHUECKH 3aHBAB-
mHecst MopeMm. YepenoBanune (H3HKO-reorpadHueCcKHX YCIOBHIH
OTparaercsl yepejoBaHHeM MOJOC COOTBeTCTByoUlero upera. Ecanm
nossoaser Maciutab kapr, To ocTaBasercs Oesas moJioca MexXIy
rpaHuiei coBpeMeHHOro pacnpoCTPaHEHHs OCAAKOB M TpaHuile
JIOCTOBEPHOH 00J1aCTH pa3MhbIBa.

Ha xaprel HaHOCHTCH 3HAUKH, YKa3LIBAOIHE HA MecTa HaxoIoK
ONpejieIeHHBIX 3KOJOTHUeCKHX T'PYIll, COo0lIeCTE HAH Aaxke BHUIOB
(aynpl Hau (uopbl, HMEOWHX Majgeoreorpaduueckoe 3HaYeHHE,
a Takxe JaHHble O JHHAMHKE CPeIhl MepeHoca W HAKOIJIEHHs ocajl-
KOB (cM. mpHa.).

[IpHUHNEL 1 MeTOABl, paspaborannbie Aas Araaca JHTOMOTO-N1A-
neoreorpadpuyeckux kapr CCCP, Moryr WHPOKO HCHOAb30BAThCS
(c TeMH MM HHLIMH KOPDPEKTHBAMH) TIPH COCTABJIEHHH JIHTOJOrO-
najeoreorpapHyeckMx KapT pasauuHbix MacuraboB. KoHeuHo,
B Kayk/J0oM KOHKDPeTHOM cJiydae NpPH COCTABJEHHH OTHOCHTEJILHO
KpynHoMaciiTaGHEIX KapT 3ayacrylo lejnecoolpasHo JeTaausHpo-
B4aTh, KOHKDETH3HPOBATb HEKOTOPble VCJOBHBIE 0003HAUEHHS KaK
JUIsl IMTOJIOTHYECKHX Pa3HoCTel MopoJ MJIH OCaAKOB, TaK W JIIf MO-
Ka3a HaXoJ0K OpPraHHyecKHX OCTAaTKOB, AYTHIEHHBIX MHHEPAaJIOB
# T. n. OnHAKO HYKHO CTPEMHTBCS, YTOObl OCHOBHBIE MPHHIHIIBL
YCJIOBHBIX 0003HaveHuil coxpanaauch. BaxHo, uTo6B M Ha KapTax,
H Ha NpHJaraeMblx K HEM (paluuajbHbBIX NPOMHAAX YCJOBHEIE 0003-
HauyeHHs OBIIA OJHHAKOBBIMH.

Ouenp 4acTo Mo TEXHHYECKHM NPHUHHAM HET BO3MOMKHOCTH MO-
KasaTb Najeoreorpaduyeckse yc/aoBHS Kpackamu. B 3stom cayuae
NPUXOAHTCS BBOJAHTb KaKHe-TO chelHajbHele 0003HAUCHHS] WJIH CO-
BMelllaTh B OJHOM YCJIOBHOM 00O03HAYEHHH JHTOJOTHUECKHe H (a-
HHaJbHEE JaHHEIE.

IIpu cocraBaenuH JuTOJOroO-najgeoreorpadHIEcKHX Kapr IJas
pasHBX 00’bEKTOB, PasiHYHOro Maclitaba HIH IeeBOH HaNmpaBJeH-
HOCTH HCIIOJIb3yeMBble NMPHHIHIB U IPHEMbl MOFYT 3aMETHO pa3JiH-
uatbc. Hanpumep, mpu oaHO0O6pa3HH JIHTOJOrHYECKOro COCTaBa
H3y4aeMblX TOJIL MHOrHe HNpHEMBI M METOABI HEe MOryT OBITH HC-
nosb3oBanbl. Tak, eciu paspesnl CJA0XKEHb HCKJIIOUHTEJbHO KapGo-
HaTHO-TVIMHHCTHIMH T0POJaMH, TO OOBIYHO He MOryT OBIThb NpHMe-
HEeHbl METOABI: AHHAMHYECKOH najeoreorpaduy, BbiJeJeHHs TeppH-
reHHO-MHHEPAJOrHYecKHX MNPOBHHUMA M JAp., B OCHOBE KOTOPHIX
JEKHT H3ydeHHe o0JOMOUYHBIX MOPOL.

YT006bl HNPOHINIOCTPHPOBATb, KAKOH HAGOp METOL0B H NPHEMOB
MOXKET HCNOoJb30BaThCs NPH COCTABJIEHHH JHTOJ0ro-majneoreorpadu-
YEeCKHX KapT JAJf KOHKPeTHOro o6beKkra, KpaTKo OCTaHOBHMCH Ha
OCHOBHBIX NPHEMAaX W NPHHIHMNAX, HCIOJb30BAHHBIX HAMH INPH CO-
CTaBJeHHH TakuX KapT jAas Pepranckol BmaJuHbLI B MeJOBOM I[e-
pnojae. Takoe paccMoTpeHue lieecoo0pasHo MOTOMY, YTO IPH BOC-
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Pnec. 49. Cxema PAacnoao)ReHHs H3YYEHHBIX pa3pe3oB MEJOBBIX OTJIOKEHHIT (Depram:l{of{ BIIaINHBI, HCIIOJB30BAHHBLIX NPH
COCTaBJEHHH JmTo.noro—naneoreorpa(}muecxux KapT.
| — MecToRaxo¥aeHHe W HoOMep paspesa; 2 — To e, MpOiJeHNOro cKBaXuuolt; 3 — paitonsl pacHo/oXenHs Pa3pesos, COCTABJIEHHBIX
Mo AaHdaeiM GypeHHs,



CTAaHOBJEHHH nageoreorpadguu 3TOr0 perdoHa BO3HHKAaeT pAL
npoGJeM, THOHYHBIX BooOllle A TajeoreorpapuyecKHx peKoH-
CTPYKIUHKIl, MPOBOAMUMBIX AJs JIOOBIX KPYyNHLIX PaiOHOB, B Ipeaenaax
KOTOPLIX CyILLeCTBOBA/J W 06JacTH ocalKoHaKomaeHnust u cHoca. [lo-
J06HBIe Tpo6JeMBl CBA3aHbl NpeXK/e BCEro ¢ BhIicHeHHeM OGbLIOro
pacmpocTpaneHs 0CajAKoB H ycsaoBHE MX o0pa3oBaHHd, MeCTOHA-
XOKIeHHs H Xapakrepa obsactell cnoca, ocoOeHHOCTeH KJaHMara H
Xapakrepa OpraHHueckoro MHpa. XoTs BCe Nepeunc/aeHHble BOMPOCh
TECHO CBA3aHBI Mexkay co00i H KaxAblili HOBbIH IIar B JeJie paspe-
MIEHHS OJHOIO M3 HHX 0OBIUHO TMO3BOJSIET B KAaKOH-TO Mepe IPOJBH-
HyTbCA H B PaspelleHHH APYTHX, BCe 3Ke KamJAblil H3 3THX BOIPOCOB
npefcraBaser co0oil JOCTATOYHO CJOKHYIO H CaMOCTOATELHYIO
npobaemy. ;

PekoHCTPYKIHS OBLLIOrO pacnpejiesieHHs 0CaJKOB H HX Xapak-
tepa aas Goabluei uyactu PepraHckofl BNaJHHbBI MOMKeT OBITh BBI-
HoJiHeHa JOCTATOUHO OmpejlesieHHo OJarofaps NPOBeJIeHHBIM OmHca-
HHIO H JeTaJbHOMY JHTOJOrHIecKoMy HayueHuio Gosee 200 paspesos
eCTeCTBEHHbIX oOHaMeHuil u ckBaxmuu (puc. 49). I[losaTtoMy B CBA3H
¢ obuaMeM MaTepHaja, HCIOJb30BAHHOrO MPH COCTABJEHHH JHTO-
JIOro-najeoreorpauueckux Kapr, 3HAUHTebHAs 4YacTbh H300pamKen-
HbIX Ha HHX 30H pachpeseseHHs OCaJKOB, IO CYLIECTBY, NpPEJCTaB-
asier coboii rpaguueckoe BblpaiKeHnHe HMewulerocs (GakTHUECKOro
marepHana. [1paBaa, B CBsI3H C HEPABHOMEPHOCTbIO PaCHONOKEHHS
JOCTYNHBIX JJIsi M3YUEHHS Pa3Pe3oB elle HMelOTcA padoHbl, AIA
KOTOPBIX pacrnpefeneHne ocajKoB II0KasaHo (Hampumep, A1 LEHT-
paJbHON YacTH BHAJHHBI) HAa OCHOBAHHMH NPEANOJOKEHHH H KOCBEH-
HBIX JauubiX. [TOCKOJMBKY cXeMma PacloJIOKEHHs H3yYeHHBIX paspe-
30B W JHTOJIOTO-Nanseoreorpaduueckue kaprol (puc. 50—52) Gbuin
cOCTaBJeHLl B OJHOM MacmTabe H Ha HHUX YKasblBajoCh MeCTOHA-
X0XJeHHe OJHHX M TeX e ropoJioB, Jerko ompele/siioch, Tie pac-
npejfesieHHe OCALKOB MOKa3aHO Ha OCHOBe (JaKTHUYECKOTO MaTepHaJa,
a TJe Ha OCHOBAHHH NPEANOJOKEeHHH H KOCBEHHBIX HaHHBIX.

[Tpu mocTpoOeHHH JHTOJOro-najeoreorpauuecknx KapT A1s Bbl-
SICHEHHSI pacrojioxenus rpaHun obgacreil 0CaAKOHAKOIJIEHHA H
CHOCa B pasjuuyible 3Tanbl MeJOoBOH HCTOPHH (PepraHbl HCNOL30-
BAJICH CJAEAYIOUIHI KOMIUIEKC NAHHBIX.

1. Xapakrep- ¢aunaabHblX H3MEHEHHH, HANpHMep OTMeuaeMoe
uHorjaa morpy6enHe o6JOMOYHBIX OTJIOMKEHHI, NOABACHHE GpexkuHi,
3HAYHTEJbHO GOJbIIAsT H3MEHUHBOCTh OCA/KOB BJIOJIb I'PaHHIb 064~
CTH CHOCA B HENOCPeACTBeHHOH GJH30CTH OT Hee, ueM Ha HeKOTOPOM
yaanenuu. JIJis MOMyUeHHS 3THUX JAHHBIX CHELHAJbHO MPOC/TIEKHBA-
JIHCh ONpe/le/leHHbe NauKH H COMOCTaBJAANOCh CTPOeHHe GIH3pacio-
JIOKeHHBIX pa3pesos. [10/l06HbIe H3MeHeHHs OTJIOKEHHH, CBH/IeTe/b-
CTBYIOULHE O HAKOIJIEHHH HX B HeNoCpPeACTBeHHOH GJH3H K OLLI0N
o6/aacTH cHoca, GbIH OTMedeHbl B psde paiioHoB (paspesnl 1—5,
68, 73—78, 142, 143, 148, 155—159, 162, 165, 176, 201, 297). Xa-
pPaKTepHO, YTO 3TH H3MEHEHHf BCTPe4YEHBl B OTJIOKEHHAX Pa3HOro
BO3pacTa, NpHYeM He o0si3aTesibHO B 6asanbhbiX 06pasoBaHHAX, HO
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Puc. 50. Jluromoro-naneoreorpaduueckass kapta ®Pepravckoll Bnaguibl H ee 06-
paMieHHsl sl paHHeXoAXKuaGaJcKoro BpeMeHH (BaJaHiKuH?).

OGnacTd cHoca: | —c BecbMa PaBHHHHBIM peabedOM, B npeienax KOTOPHIX ofpasoBbiBanuch
KOPBl BBIBETPHBAHHH, 2 — ¢ OTHOCHTEJbHO DaBHHHHBIM peabedioM, B Opeilenax KOTOPBIX mpe-
o6Jagany npouecchl (PHINUECKOro BHIBETPHBAHHS H BOSHHKAJ NPEHMYNLECTBEHHO MecuaHblii 06-
JIOMOUHBIN MaTepual, §— c pacuneHeHHbIM (FOPHCTHIM) penbed)oM, B npeaesax KOTOPHIX BO3-
HHKal B OCHOBHOM rpyGooGaomounbifi Matepuan; 4 — Tanacco-Pepranckuif pasaom: 5 — npen-
nonaraeMoe pacnooXeHue PeK H MECT OTHOCHTEeNBHO YCTOHYHMBOTO CYLLCCTBOBAHMSA KPYMHBIX
BPEMEHHBIX IIOTOKOB; 6 — OCHOBHBIE HANDPABNEHHSA nepeMenleHust o06/J10MOUHOTO MaTepHana
N0 JaHHBIM H3YUeHHS OPHEHTHPOBKH KOCBIX CJOHKOB HJH YMJIOHCHHBIX Tajdek (ocTpue crpe-
JIOK PACHOJOXKEeHO y NyHKTa HaGAwneHHil); KOpsl BhIBETpHBaHWA; 7—I0 — MOHTMOPHJANOHHTO-
Bbie (7 —Ha addyausax, § —Ha NHPOKJACTHUGCKHX mNopojax, 9 — wa rpammrtax, /0 — Ha
caanuax); 11, 12— rujpochioHCTHIe NOYTH 6es H3MeHeHHH MHHepaJbHOTO COCTaBa TO HX
npodraio (i1l —na sddysusax, /12— Ha cnanuax); 13, /4 — npakTHuecKH G6es H3MeHeHHs
MHHEpaJbHOTO cOcTaBa mo HX npodumo (13 —wua cnannax, /4 —Ha KPeMHHCTHIX MOpPOAAX);
15—16 — KaoNMHKTOBLIE KPCKOTO Bo3pacra (15 — ma sddysusax. 16 — Ha caanuax); 17—I18 —
XKeJleaHCThle OpPCKoro Bodpacra (/7 — ma sdpyausax, /8 — Ha cnannax). 3nauku ¢ ABOHHBIM
KOHTYPOM YKa3biBAIOT HA NPHMECh B BepPXHEM TOPH3OHTE COOTBETCTBYWOIIEH KOpPhl BHIBETPH-
BaHHS MaJbIrOPCKUTa; I9 — NHuuH pPaBHBIX MoulHocTell; 20 — mecta H3JAsHMA Gazanbtos; 2/ —
cyma c GoraToff pacTHTEJBHOCTBIO; MECTAa HAXOMOK: 22 — MOPCKHX MOJJIOCKOR, 23 — npecuo-
BOIHBIX nenenunoia, 24 — ocrarkon pul HAH MX uewlyil; 30HB HAKONJAEHHR OCAaAKOB B Oaccéiir
HOBHIX HJHM (pee) B MOABOAHO-IENbTOBBHIX H PEUHBIX YCAOBHAX: 25 — rajleuHnix u uielue-
BhIX, 26 — rajieynnlX, 27 — rajiedHplX, pexe rpaBAfHLIX H MecuaHbiX, 28 — ra/jeunuix, rpasHii-
HBIX M mecuanslX, 29 — necuanblXx M MEGHEBBIX, 30 — MecyaHbIX W TPaBuiinbx, 3/ — necyannix,

32 — ITHHHCTHIX M NECYaHbIX, 33 — IIHHHCTHIX, peXke NecuaHnlX, 34 — IJIHHHCTBIX,

HHOT/a H B CPEAHHMX YacTAX paspe3oB (0co6eHHO YETKO B paiioHe
paspesos 162 u 165). ITpumeuaresnto, yto B paiione paspesa 162
(B mosoce MeJIOBBIX OTJIOKEHHIT, TpoXoaslLeil ¢ cesepa rop Boopbi-
Abanniis) sHauHTEBHBlE (aLHANbHBIE H3MCHEHHS, KoeGaHHs MONI-
HOCTeH, a H3pe/lKa H BLIMAJeHHe U3 pa3pesa HEKOTOPbIX TOPH3OHTOB
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Puc. 51. Jlurosoro-maneoreorpaduueckas Kapra PepraHckoll BmaauuHbl H €e
of6paMyieHnst A1s XOLKAOCMAHCKOrO BpeMeHH (mepBast MoJoBHHA aabba).

| — MecTa HaXONOK MPECHOBOJAHBIX TacTPOmoi; 2 — THICOBLIE OCAAKH; 30HLI HAKOMJIEHHS
OCanKoB: § — FIMHHCTHIX, KapGOHATHBIX, MecYaHbIX M rPAaBHAHEIX, 4 — rajeunbix H kapGo-
HATHBIX, 5 — [JIHHUCTHIX, Peske MecYaHbX H rpaBuftHBIX, 6§ — KapGOHATHO-IVIMHHCTHIX, peXKe
rajieyHbix, 7 — NecuaHblX, pPee TJHHHCTHIX, 8 — NecyaHmlX, pee IJMHHCTHIX H KapGo-
HaTHBIX; 9 — KAPGOHATHLIX, TAHMHHCTHIX M MEcYaHblX, J0 — IIHHHCTEIX, pexe KapGonat-
HBIX W necuanslX; /! — rAMHHCTHIX K KapGoHaTHBIX, I2 — PHICOBBIX, TVIHHHCTBIX H KapGo-

HaTHBIX, [3 — KapGouatunix, OcTansHble ofo3HaueHus cM. Ha pue. 50.

HabalogaloTes Ha PACCTOAHHH HECKOJbKHX KHJIOMETPOB, a HHOrAa
Jlayke COTHH MEeTPOB, 3aXBaThIBas BCIO HUIKHEMEJOBYIO — CeHOMaH-
CKYI0 yacTh paspesa. B atux ¢annajbHbIX H3MEHEHHAX aKTHBHOC
yuacTe Hapsay ¢ rpy6o06aI0MOYHBIMH, IVIHHHCTHIMH H KapGoHat-
HLIMH MOPOJAMH 3/eCh NPHHHMAIOT rurncosbie. ITogobubie (akxrh,
OUYEeBHAHO, CBHAETEJbCTBYIOT He TOJbKO O TOM, YTO B paccMaTpH-
BaeMOM palioHe B paHiHeMe/0Boe — CeHOMAHCKOe BpeMsi OCaJKOoHa-
KONJIeHHe MPOHMCXOAH/IO MOCTOSIHHO BOJH3H OT objaacTi cHoOca, HO H
0 TOM, 4TO THICO0GpasoBaHHe MOIJIO HATH B HENOCPEJACTBEHHON
6anzoctd K cyme. O6pasoBanue BOAM3H CYIIH CyJbQaTHbIX OCal-
KOB, He 3arpsA3HEHHBIX 00JOMOYHBIM MaTepHaJOM, KpoMe TOro, mo-
3BOJISIET CeJaTh IPeANo/oKeHHe, YTO 9Td CyIIa B COOTBETCTBYIOUIHE
MOMEHTBl Te0JIOTHYecKolt HCTOpHH OBlIa BecbMa BLIPOBHEHHOH H
C Hee HE CTEKAJIO B paccMaTpHBAaeMBblil paiioH. KPYMHBIX peK.

Mpl OpuBeaH 3TOT NMpHMep, YTOGHl MOKAa3aThb BaXHOCTh MPH Na-
JeoreorpadHyecKHx HCC/e0BaHUAX NPOBeeHHs JeTalbHBIX moJje-
BBIX palor, B X0/le KOTOPHIX NMPOC/TICHKHBACTCA XapakTep H3MeHeHHH
OTJIOKeHHii OT pa3pe3a K paspe3y. XoTd TH H3MEHEHHs H He MOryT
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Pue. 52. Jlutoaoro-naneoreorpaduyeckas kapra ®epranckoll BnajuHsl 1 ee 06-
paMJyeHHsl A5 SJ0BAaYCKOTO BpeMeHH (NMO3JAHHH TYPOH—paHHHIT CaHTOH).

Mecra: I — HaXONOK KOCTefl NMO3BOHOYHBLIX, 2 — mpeanoJaraeMoro oGHTAaHHsS AHHO3ABPOB,
3 — Haxonok 3yGOB aKyJs; 30HH HAKOMJEHHA OCANKOB: 4 — rajJevHo-rpaBHe-NecKo-Kapbo-
HATHBIX, 7 — NeCKO-Kap6oHAaTHBLIX, IPaBHilHLIX H TecYaHbIX, 6 — rPpaBHHHBIX, pelKe ramed-
HBLIX, IECYaHBIX, TJIHHHCTBIX H MECKO-KapOOHATHBIX, 7 — IVIHHACTHIX, peXe TIpaBHiiHbIX
H KapGOHATHO-TJHHHCTHIX, § — MecYaHbIX, DIHHHCTHIX, KapGOHATHHIX H rpaBHe-KapGoHAaT-
HBIX, 9 — rpaBHAHLIX, MeCYaHEIX H TJIHHHCTEIX, peXe NecKo-KapGoHaTHBIX, [0 — necuaHbIX,
pee IAHHHCTBLIX, HHOrZa KapGOHATHLIX, // — nmecuaHBIX, pee THICOBBIX H TJIHHHCTHIX,
12 — rAHHHCTHIX, peKe THICOBHIX, KapGOHATHHIX~\H MecYaHbx, /3 — MMHHHCTHIX H THMCO-
BhIX, peiKe KapGOHATHEIX H NeCYaHbIX, [4 — THNCOBHIX W TAHHHCTHX. OcTanbHuie obGosHa-

geHHA cM. Ha puc. 50.

ObITh OTpaxKeHbl HENOCPEACTBEHHO Ha JHTOJOro-majeoreorpaduye-
CKOH KapTe, OHH OKa3blBalOT OYeHb GOJbLIYIO NMOMOLIL NPH ee co-
CTaBJIEHHH, JaBasi JONOJHHTENbHbIH (DaKTHUECKHH MarepHaJt, KOTo-
puLlif MOMKeT M J0JIKeH ObITh YUTeH npH naJjeoreorpadHueckux pe-
KOHCTPYKLIHAX.

2. YMenbluenue MOLLHOCTeH OAHOBO3PACTHBLIX OTJOKEHHH H yBe-
JIMUEHHE TPaJHeHTOB HX H3MeHeHHMH npH NpHOAMKeHHH K objactH
cHoca M ocoGeHHO HaJuuhe TpaHcrpeccHBHoro sajeranus. asi me-
NOJbL30BAHHA JAAHHBIX N0 H3MEHEHHIO MOLIHOCTEH TaK¥Ke aHaJH3HPO-
BaJIHChb MaTepuaJbl BO3MOXKHO Ooabllero uucjaa paspesos, MOJy-
yeHHBlE TIPH JeTaJbHBIX ToJeBwX paborax. EcrecTBeHno, 4rto Bce
pe3yabTaTel 3THX HaOJIOAeHHH He MOrJH OBITh OTPa)KeHHl HAa JIHTO-
Joro-najaeoreorpauueckix Kaprax, Tak KakK Ha HHX MOXKHO ObLIO
MOKa3aTh JHIIb H30NAXMTHI, IOCTPOEHHBIE HA OCHOBE OCPEJHEHHBIX
Aanupix. Ciaeayer OTMETHTDL, YTO HCMNOJb30BAThH H3MEHEHHS MOLLHO-
cTell OTJIOXEHHII MEXKTrOpHBIX BMAJHH AJS BBIACHEHHS pPacloJozKe-
Hug rpanHuy obaacTell ocaJKOHAKONJIEHHA H CHOCA CJAEAYET OUYeHb
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OCTOPOIKHO, TaK KaK YacTo 3TH HM3MeHEHHS MOTyT OLIThb CBSA3abl
C CyLIECTBOBAHHEM KOHCEAMMEHTAIHOHHLIX CTPYKTYP, UEJIHKOM pac-
noJaraBiIHXcsi B 30He ocagkoHakomienus. [lojgobubie cayyau
OCOOEHHO YETKO BBISIBASIIOTCS NPH H3YUeHHH MAaTepHaJOB IO CKBa-
kuHaM. KpoMe Toro, HHOT/la BHYTPH 30HBI 0CaJKOHAKOIJICHHSA CYILe-
CTBOBAJIH OTHOCUTENbHO HeOOMbIINE, HEPELKO HeycTOHYUBbIE BO Bpe-
MeHH, oCTpoBHEIe o6aacth cHoca. CreloBaTe/bHO, B JIaHHOM cjydae
HCIIOJIB30BaTh H3MEHEHHS MOILHOCTEH MOXKHO JIMUIb IPH JOCTATOYHO
rycroit cetn HabmojeHnii H 06534TeJIbHO B KOMILIEKCE C JAPYTHMH
gaunbpiMH. Ocobenno Gosblloe 3HAUEHHE TPH 3TOM HMEIOT MOHCKH
dhakToB, CBH/IETEJbCTBYIOIIHX O TPAHCTPECCHBHOM 3aJjieraHHH H3Y-
yaeMBIX KOMIJIEKCOB, H BEIBJIEHHE COCEIHHX Pa3pesoB, B OJHHX H3
KOTOPBIX €lle MPHCYTCTBYET FOPH3OHT, AJSI KOTOPOro COCTABJSETCH
JHTOJOrO-Taneoreorpaduyeckas kKapra, a B JADYTHX — yiKe OTCYT-
crByer. EcrecTBenno, 4to ecaH OTCYTCTBHE DACCMATPHBAEMOro ro-
PH30HTA B Psijie Pa3pe3oB ABJIAETCA NEPBHYHBIM, TO Oblas rpaHuna
o6JiacTH CHOCA H OCAAKOHAKONJIEHHS JOJMKHA pPacmooaararbest
MeXKIy STHMH paspe3aMi U OOHaxKEeHHAMH, TJe COOTBETCTBYIHOLIHE
OTJIOMEHHS] MPHCYTCTBYIOT.

Hanpumep, B CeBepo-Bocrounoit @®eprane mno p. Yanrer
npekpacHo oOHa)eHa Ha NPOTSKEHHH HeCKOJbKHX KHJIOMETPOB 3Ha-
UHTeJNbHAS YACTh HHXKHEMEJOBHEIX OTJNOXKeHHH. B paje nocieroBa-
TeJNbHO PACMOJOMKEHHBIX pa3pe3oB Habai0Jaercsi OTUCTIHBOE MOCTe-
HeHHOe yMeHbIIeHHe MOIIHOCTeH HeOKOM-alTCKOro - KOMIJIeKca
B HalpaBJieHHH ¢ I0ro-3amaja Ha ceBepo-Boctok. Hapsaay c ymenb-
IeHHeM MOLIHOCTEH OTMeuaeTcsi HeKoTopoe MmorpybeHHe OTJO0KeHHi.
Bce paunbie cBHAETENBCTBOBAIH O TOM, 4TO 00JacTh CHOCA [IOJIKHA
6bl1a OblTh IJle-TO CEBepo-BOCTOUHEE OT 3TOro paioHa, HO Ha Ka-
KOM PAaCCTOSIHHH OT Hero — He Mo3Boasau cyautb. [Tostomy Gbiio
NPeANPHHATO H3yYeHHe [PHJeNKAlUINX paioHOB BBHIXOJOB NMaJeo30i-
CKHX OTJIOKEHHH ¢ IIeJIbI0 MOHCKOB B NpeJesiax HX OCTAHIOB MeJo-
BLIX OTJ103KeHHH. Takne ocTauubl ObIH 00OHapyMXKEHL B BePXOBBAX
p. Yanrer (paspeant 3—5). Ocobennblii HHTEpeC M3 HHUX NPeJACTaB-
JAsa paspes 4, cxeMa CTPOGHHsl KOTOporo mpuseieHa Ha puc. 16.
Aror paspes BHOJHE ONpeJeleHHO NMO3BOJHI yTBEPKAATL, UTO Ipa-
HHIIA 06JACTH CHOCA H OCAJAKOHAKOIJIEHHs B pafioHe cOBpeMeHHOMH
p. Yanrer B HeoKoMe-anTe NPOXOAHJA Mexay paspesamu 7, 1, 2
H 3—5.

3. IpucyTcTBHE KOp BBHIBETPHBAHHSA MEJOBOrO BO3pacra Ha ma-
JIeO30MCKHX MOPOJAX, IePeKPLITHIX Pa3HbIMH FOPH3OHTAMH MEIOBBIX
M HU30B MaJIEOTeHOBBIX 0TJI0KeHHH. Kopbl BHIBETPHBAHHSA, PA3BHTbIE
Ha maJjeo30iCKHX MOPOJax H 3aXOPOHEHHBIE T0Ji MEJOBBIME OTJI0Ke-
HHUSIMH HJIH HH3aMH MaJeoreHOBHIX, TMO3BOJAIOT BIOJHE OJAHO3HAUHO
BHISIBJIATL 06JIaCTH JpeBHeli CyIIH, CylUleCTBOBABILHE B 3Tall, HEMO-
CPeACTBEHHO IPeAIIeCTBOBABIUHH OTJIOKEHHIO IepeKphiBalOUIHX
KOpPbLI BHIBETPHBAHHS 0caaKoB. [Ipu 5TOM HCKIIIOYEHO, 4TO B COOTBET-
CTByIOIIUX pafoHaX CHauaja OTJAraguch, a 3aTeM OBUIH Pa3MbITHI
OcaJlKi HECKOJbKO JpeBHee 3a/eraloliHX Ha Kopax BbhIBeTPHBAHHA
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NOPOJA, TaK KaK NPH TAKOM NOC/IELyIOLUleM Pa3MbIBE M0JKHbLI GbIIH
Obl VHHYTOKHTLCSH W HEYCTOHUHBBIE K 3DO3HH KOPbl BHIBETPHBAHHS.

4. Jlannsle 0 HampaB/jeHuH MepeHoca 0GAOMOYHOrO MaTtepHana,
MOJMyueHHbIE Ha OCHOBE MAaCCOBLIX OlpejesqeHHH Tpeobaajamollero
HaK/JIOHA YIVIOUIEHHBIX rajek B KOHIIOMEePAaTax H KOCHIX CJIOHKOB
B TPaBHiHLIX H MecuaHblx mopojax. Kak yxe ykasbiBamioch, nepe-
MellueHHe 0GJOMOUYHOrO 0CaJlOYHOTO MAaTepHana NPOHCXOLHT B 06-
IleM BHH3 110 NaJeO0CKJIOHY, IPHYEM B CPejHeM B HANPAaBJeHHH, CO-
Brajaioumem ¢ ero HanboJbLIUM YKJIOHOM. DTO mepeMelleHue, Kak
OBlJIO HEOAHOKPATHO IOKA32HO PAAOM HCCJAEN0BATENCH M OCOBEHHO
noapoGuo u y6eanrennto B. WM. TMonoswiM, npexcrasaser co6oii
Oy H3 OCHOBHBIX 3aKOHOMEDHOCTEH ocaikooOpasoBaHHs, 3aKJIIO-
HaloUlylocs B CYIECTBOBAHHH «00ILEro MOCTYNATENLHOTO JBHIKEH A
BCCH MaCChl 3eMHBIX 0C3/IKOB, OPTAHH3YEMOTo W HAIPaBJSeMOro CH-
JIOH HX TSIKECTH — 3Heprueii peaseda» [114, c. 47].

JBuzxKenHe 06MOMOYHOrO MaTepHasa BHH3 [0 VKIOHAM JAHa Gac-
cefiHOB ot Gepero Bray0b B psijle CAY4aeB MOMKET OCIOMKHATHCS
BO3/IeHCTBHEM TeueHHH, KOTOPble 0ObIYHO NEPeHOCHT Marepuasn mna-
pasnensbHo GeperaM. OgHako npH HaGIIOAEHHAX B GOJBLUIOM KOTH-
HECTBE NMYHKTOB CyLIeCTBOBaHHe NOJ0OHOH pa3HOHANpPaBJIEHIOCTH
liepenoca marepHaja Jayke NOMOraer PeKOHCTPYHPOBATh PACHOJO-
HEHHE TPAHMI APEBHHX o0JacTell cHoca H ocajkonakonaerns. Ipu
STOM CJEAYeT MOAYePKHYTb, YTO MPOAOILHBIH OTHOCHTe/bHO Gepera
NEPEHOC 0CaJIOYHOrO MaTepHasa OTParxaercs, Mo CYLeCTBY, JHIIb
Ha TEKCTypax IecuaHBIX OCAJKOB, HAKJIOH e YIVIOUCHHHIX rajdex
B NPHOPEMKHBIX yuacTKax GacceflHOB NPaKTHUECKH BCErjaa Ompeje-
JACTCs NosoKeHHeM GeperoBodt smHuH. OTMEUEHHOe NMIIHHE pa3
NIOKa3LIBACT, HACKOJLKO BAaXKHO [PH maneoreorpaduueckux padorax
NPOBOAHTL KOMIJIEKCHBIE HCC/IeJOBAHHS TEKCTYPHBIX OCOGEHHoCTEel
NOPOA, a He OrpaHHYHBATBCS, KAK HEPEJKO HMEeT MeCTO, H3yueHHeM
TOJBKO KOCOCJIOHCTHIX TEKCTYp NEeCYaHHKOB, OCTABJIAS 6e3 BHHMaHUS
0COOEHHOCTH OPHEHTHPOBKH rajlek B IepecjauBalollHXCs ¢ mecyanH-
KaMH rpy6o06JOMOYHBIX HOPOLAX.

9. OcobeHHOCTH cOCTaBa raljiek KOHIVIOMEPAaTOB H HX CXOACTBO
HJIH OTJIHYHE OT cocTaBa MOPOJ TOH MM MHOHI H3 BO3MOMKHBIX 00-
JacTeil cHoca, XapakTep H3MEHYMBOCTH COCTABA T'aeK OT paspesa
K paspesy H NPHCYTCTBHE cpeidd HHX 0OGJOMKOB MEXaHHUYECKH He-
npounbix mopoA. Mcnonb3oBanHe JlaHHBIX [0 COCTABY rafek KOH-
[JIOMEpPaToB [JIf CYXKJIEHHs O pachmoJIoXKeHHH [IPEBHHX obgaacTei
cHOca mnpejictaBasger OOJNbLIOH HHTEpPEC B CBS3H C TEM, YTO INO3BO-
JISIET MOJYy4aTh JOCTATOYHO JOCTOBEPHBIE MaTepHa/lbl yiKe B Hpo-
necce noJsieBbix paGor. Ilpu atoM Goubliloe BHEMaHHE NPHXOJHTCA
YAenATh BhisiBJAeHHI0 ocobeHHocTel meTporpadHueckoro cocrasa I1o-
POA APEBHHX TOJIII, MOTYUIHX Pa3MblBaTbCsl BO BpeMsi dopmuposa-
HHs H3ydaeMBIX OTNOKeHHH. Oco6eHHo BaXKHO BBISICHHTL METPOrpa-
¢dryeckHii cocTaB APEBHHX IOPOJ, HEMOCPEACTBEHHO 3aJeraloniuxX
MO HM3y4daeMBbIM HJIH CMEeKHBIM OCaZOYHBIM KoMIaekcoM. HMumenno
3TH JIaHHBIe NPH TPAHCTPECCHBHOM XapaKTepe HM3yuaeMbIX OTJ0MKe-
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Huil faor 6oaee HaAeXKHBI MaTepHasa 0 cocTaBe neTporpaduueckux
KOMILJIEKCOB, cjarapliux Oblible obaactd cHoca. HMcmoabaysi 3TH
JlanHble H YUHTHIBAas TeojOrHYecKoe CTPOEHHE persona M OCHOBHbBIE
YepTH ero Mo3jHeilleld reoJOrH4ecKol HCTOPHH, MOXKHO TOJNYYHTH
npejcTaBJeHHs O BEPOSTHHIX PAa3JHUMAX MeTporpapuu Tex HJIH
MHBIX pailoHOB JpeBHHX BogocOOpoB. 3Has Ke 3ITH PasJHYHA H
COCTaB raJjiek JJis AOCTATOYHOrO KOJHYeCTBAa IyHKTOB, MOMKHO Cy-
JUTh O PACHOJOKEHHH ApeBHHX oOjacTeil cHoca M OJHOBPEMEHHO
BOCCTAHOBHTL MyTH pasnoca rpy6oo0/oMouyHOro MarepHala.

KoMmmnaekcHoe HCMoJb30BAHHE BbillleyKa3aHHLIX JAHHBIX H MPHE-
MOB I103BOJIHJIO HE TOJbKO PEKOHCTPYHPOBATL IDaHHIbl OKPYXKaB-
IWHX B MeJoBOM nepHoje PepraHckylo Bnajuny objacTeil cHoca, HO
¥ BHISIBHTH CYILECTBOBaBIUHE BHYTPH €AHHOH 00/JacTH OcaJKOHAKOM-
JICHHS OCTPOBHbIE H IOJYOCTPOBHBIE HEYCTOHYHBLIE BO BpeMeHH 00-
Jactu cHoca (cM. pue. 50—52).

[Mpexae ueM nepeiiTH K YKa3aHHIO OCHOBHBIX IMPHEMOB, HCIOJb-
30BAHHBIX MPH PEKOHCTPYKIMH yclnoBHil 06pasoBanusi 0CalKOB, He-
00XO0JAHMO MOAYEPKHYTh CJAeAYIOLLee.

Kak H3BecTHo, BhISICHEHHE YCJOBHH 00pasoBaHHs 0CajKoB Hepas-
PLIBHO CBSI3aHO € JIHTOJOTHYECKHM M3YUEHHEM IOPOJ H OCYLLeCTBJs-
eTCs HA BCEX CTaAuaX — OT [OJeBHX HaOJIOLeHHH 0 NPOBeleHHs
CrelUabHbIX aHaJH30B, HANpaBJeHHLIX Ha ONpeneneHHe TexX HIW
HHBIX CTOPOH COCTaBa M CTPOEHHs ocajoulbix mopoa. Oanako Bisic-
HeHHe YCJOBMii 00pa3oBaHHs [APEBHHX OCAaAKOB JOJIKHO G6asupo-
BATLCS HE TOJBKO Ha COOCTBEHHO JHTOJOTHYECKHX HCCJE0BaHHAX,
HO H Ha HCNOJb30BaHHH llaJeoreorpa@Hueckiux MeTOLOB.

B 3ToM OoTHOLIeHHH O0coOeHHO 00JblIOe 3HAUYCHHE HMEIT HCIOJb-
30BaHHE METOL0B JAHHAMHUECKO majeoreorpauu, Ha YTO HEOJHO-
KpaTHO ykaawiBasoch A. B. XaGakosuim [84, 160, 161], a Takxke aHa-
JIH3 NpaKTHYECKH JI0ObIX H3MEHEHHH MepBUUHbIX 0COGEHHOCTEH oca-
[0YHbIX TOpoA B npocTpaHcTBe. B 3Tof cBsizu Jlaxe caMm npouecc
COCTABJICHHS M aHaJH3a JHTOJNOrO-NaneoreorpaHuecKux KapT TaKxe
26T MHOTO 1/51 BbISICHEHHsSI YCJOBHH HAKOIJIEHHS OCAJKOB, TAK KdK
M03BOJISIET HCNOJb30BAThL JJIs pelleHHs 3TOT0 BOIPOCAa 3aKOHOMEp-
HOCTH TIPOCTPAHCTBEHHOTO pacnpejesieHdsi H CMEHbl TeX HJIH HHbIX
PasHOBHAHOCTEH OCagKOB.

Takum 06pa3oM, ecad H300paxeHnio COOCTBEHHO MaJeoreorpa-
dHYeCKHX AaHHBIX JOJKHO NPeIIecTBOBATL BhiACHEHHE YCJI0BHH
ofpasoBannsi ocaikoB [125], To npH coCTaBJEHHH JIHTOJOro-naneo-
reorpaduuecknx Kapt (Ha cTaiHH BBISICHEHHS PAClpeAeICHHs JPeB-
HUX OCAJKOB IO IJIOLIAAH) MOKeT OBITh ellle MOJyYyeHO 3HAYNTE/b-
HOe KOJHYECTBO LAHHBIX OTHOCHTEIbLHO YCJIOBHH HAKON/JICHHS IpeB-
HHX ocankoB. [10CKONBKY JHTOJOrHUECKHEe H najeoreorpaduieckue
npHeMbl BbISICHEHHS TeHe3uca JPEBHHX OCA/JKOB TECHO rnepemjera-
J0TCS MEXAy cOGOfi H, TO CYUIECTBY, NPEICTABAAIOT COOOH eAUHbI
KOMIIJIEKC, CJefyeT, OUeBHHO, TOBOPUTh O €IHHBIX JHTOJOrO-Ia/neo-
reorpa@uyeckHX MeTOAaX PEKOHCTPYKIHH ycJaoBHH 00pasoBaHHA
0Ca/IKOB.
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Oxnaxo pelleHHE TeHETHYECKHX BONPOCOB APEBHEr0 0CAaAKOHA-
KOTIJIEHHS He IpeKpallaeTcsd M MOCJe COCTABAEHHS JHTOJOT0-T1aJ1e0-
reorpauueckux Kapr, Tak KaK OT/eJbHble CTOPOHBI YCJOBHI ocaj-
KOHAKOIVIEHHS BBIICHAIOTCS M [PH aHaJH3e pAjga 3aKOHOMepHOCTei
JIUTOTE€He3a, BbIABJAAEMBIX ¢ HauOOJbLIEH MOCTOBEPHOCTHIO TOJBKO
IIpH,_ YCJIOBHH yyera oOllell naJjeoreorpa@uuecKoil CHTyalHH.

B cBfisM ¢ OTMeyeHHBIM HHIKE YKa)KeM TIJaBHeAIIHe HCIO0JIb30-
BaHHble JJsT BHISICHEHHA YCJI0BHA 00pPa30oBaHMsl OCALKOB JHTOJOTO-
najieoreorpapuyeckue NpPUEMbl M HX Pe3yAbTaThl. ITH NPHEMBI
MOKHO 110pa3aeqHTh Ha YeThipe IPYIMLL

1. Pasnuuuble nojaeBbiec HaOMOMEHNs, HallpaBJeHHbIE HA BLISABJIe-
Hue U H3yueHHe 0COOeHHOCTEl CTPOGHHS OCAaJ0YHOTO KOMILJIEKCa H
BbIsSICHEHHE XapaKTepa PacnpoOCTPAHCHHA OMPEeNeTeHHBIX JIHTOJOIH-
UecKHX pasuocTteli nopoa. OHU NO3BOJIKIN BHISIBUTE CJEAYIOMHE OCO-
OeHHOCTH cTpoeHHs! MeJ10BO# Tommu Depraubi:

1) mouTH moMHOE OTCYTCTBHE BHYTPH TOJIIH CJEJ0B Ha3eMHbIX
Pa3sMBIBOB;

2) BbIAEPIKAHHOCTB JHTOJOIHYECKHX KOMILIEKCOB (HecMOTpsl Ha
Jacroe pe3koe H3MEHeHHe MOIHOCTeH crpaTHrpaduuecKHx MNoApas-
JleJIeHHH) 10 MPOCTUPAHHIO;

3) NMpHCYTCTBHE BBIACPKAHHHIX MapKHPYIOUHX TOPH30HTOB,
B TOM YHC/TE Jla)Ke BecbMa MaJOMOIIHBIX, KaK, HANpPHMep, NPOC/I0s
C OHKOJIHTAMH HJIM TOHKOC/OHCTBIX «TOJYOBIX MAUeK»;

4) mpHCYTCTBHE TOPH3OHTOB YHCTHIX KapOOHATHBLIX H CyJbhar-
HBIX TIOPOJI, 3aKOHOMEDHO MNOfABJAAIONIMXCH B HEKOTOPbHIX CEKIHAX
Paspes3oB H NPHYPOUEHHLIX K ONpee/eHHBIM paonaM BHaJHHb;

D) uacroe 3ajieraHie 0a3aJbHBIX CJ0EB MEJOBLIX OTJOMKEHHH Ha
HENPOUHBIX, JIETKO Pa3MbIBAE€MBbIX, HO COXPAHHBIIMXCH OT PasMbIBa
1 3aXOPOHEHHBIX I10J ME/JIOBLIMH OCaJIKaMH KOpax BbIBeTPHBaHUs ma-
JICO30HCKHX MOPOJL.

2. Tmare/bHble INOUCKH OPraHHYECKHX OCTATKOB B TOPH3OHTAX,
paHee CUHTABIINXCS HEMBIMH, reHe3HC KOTOPBIX Pa3HBIMH HCCJEJ0BAa-
TeJSIMH TPAKTOBAJACH PAa3JHYHO, C TOCAe[AYIOUIMM HCIO/Ab30BaHHEM
3aKJTIOUEHHH ClelualnCTOB-Nale0HTOJOr0B A8 reHeTHYECKHX Le/ed.
[Ipn naxoake OpraHMYECKHX OCTATKOB MOPOABI, HX COAeprKalilHe,
TIOABEPraJHch JIUTOJOTHYECKOMY H3YUYEHHIO C TeM, YTOObI BBIBOJBI
00 yca0BHAX HX 00pPA30BAHMUS MO JHUTOJOTHYECKHM MPH3HAKAM MOMK-
HO OblLJIO PACHPOCTPAHHTh HA AHAJOTHYHbIE HOPObI.

OGHapysenne psaa BblAEPMKAHHBIX TOPH30HTOB € OCTATKAMH
o3epHoOil (ayHbl H BblsiBleHHOe 00llee LWIHPOKOE PacnpoCTpaHeHHe
MOPOJ, aHAJOTHYHEIX MOPOLAM, COLEPKAIIHM 3TY (payHy, NO3BOJUIH
NOJY4YUTh JdaHHble O OOJbIIOM pPACHPOCTPAHEHHH CPeIH MEJOBBIX
orJoxennit Pepranbl ocagKoB KPYNHLIX OacceilHoB. Msygenue
3. M. BepOunkoil cnop u HblIbLbl U3 OTOOPAHHBIX HAMH 0OpasloB
noxasano, 4yro B ®@epradHckoil BnajauHe H ee o06paMJICHHH B TeUEHHE
BCEr0 MEJI0BOTO IepHOoJa CYNIecTBOBAJ 3aCyUIIHBBIH KJIHMAT.

3. MayueHne pa3nHYHBIX TEKCTYPHBIX U CTPYKTYPHBIX 0COGEH-
HOCTEH MOPOJ, KOTOPOE MO3BOJHJIO BHABHUTD:
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1) ‘wupoxoe pa3BHTHE B NOPOAAX CJIAEAOB MOJBOJHOIO OMOJI3a-
HHUSl OCA[KOB, HENTYHHYECKHX NaeK H CJAel0B OTJOXKEHHS 0CaJKOB
H3 MYThEBLIX HJIH CEJIeMYThEBHIX NOTOKOB;

2) HepeiKOe NPHCYTCTBHE B TPYOOOOJOMOYHBIX H TMECYAHBIX OT-
JIOKEHHSAX TICeBAOrPaBHHHLIX 3€PeH — CI'YCTKOB = TOHKO3€PHHCTOTO
KapOOHATHOTO MaTepuasa, 3aXBaT, NCPEHOC H OTIOKEHHE KOTOPLIX
NPOHCXOASIT B BOAHON cpejle NPH elle He 3aTEepPJeBllieM COCTOs-
HHH KapOOHATHOTO MaTepuaJia;

3) npunoc o6JOMOYHOrO MaTepuaja B psje cJAyuyaeB B OJHH H
TOT € Y4aCTOK 30Hbl OCaJKOHAKOIJIEHHS ¢ Pa3HbIX, B TOM YHC/IAE H
NPOTHBOMOJIOKHEIX, CTOPOH, YTO XapaKTePHO JAJsI HAKOIJIEHHS 0cal-
KOB B OOCTaHOBKe BOJIOEMOB, HO He B peKax HJH HA3€MHBHIX YCJ0-
BUsX (cM. . 3);

4) NpHYYAJIHBble OuYEPTAHHSA HIONHHHA CpPeAHHX 3HAYEHHH Me-
AHaHbl, KO3POHIHEHTa COPTHPOBKH H ACHMMETPHH ISl aJeBPHTO-
MeCUaHBIX IOPOJ, BO3SHHKHOBEHHE KOTOPBLIX JIETUEC BCETO0 OOBICHHTH
OTJIOKEHHEM OCaJKOB B €JIMHOM BOAHOM OacceiHe ¢ GeperoBoi Ju-
HHel, NPHMEPHO COOTBETCTBYIOIlEH TIpaHuiamM o6JacTH cHoca R
0CAa/IKOHAKOTJICHHS ;

5) naxe nJsi TeX aJeBPHTO-TIECUAHBIX OTJIOKEHHH, /sl KOTOPbIX
HA3eMHbI WJIH PEYHOH T'eHe3HC MPeANOJI0KHTh OBIIO OB Jerue, yem
s ApYyrux (Mesosble otTqoxenns CeBepHoll Pepraubl), TOYKH, OT-
paxaloliie 0cOGEHHOCTH HX IPaHyJOMETPHUECKOrO0 COCTaBa, PAacro-
Jaralorcs (He cuHTas MONABUIMX B I0Je HEeLOCTOBEPHOCTH) B OC-
HOBHOM B I10J1e JOHHLIX NeCKOB reHeTHdecKoH juarpammsl JI. B. Py-
XHHa.

4. Murepnperanus o6LIHX 3aKOHOMEPHOCTEH H3MEHEHHS BEILECT-
BEHHOI'O HJIH MHHEDPA/JbHOTO COCTABA OTJOMKEHHIH MO IJIOMIA/H 30HBL
0Ca/IKOHAKONJIeHHs. ITH BONPOCH OBUTH TOAPOGHO PACCMOTPEHbE
B pabore [25], moToMy ykaxeM JHIIb OCHOBHBIC Pe3yJbTaThl aHAAH3a
BBLISIBJIEHHBIX 3aKOHOMEDHOCTEH, NpeIcTaB/fIONIHe HHTepec A pac-
CMAaTpPHBAEMOTO BONpOCA:

1) xapakTep H3MeHEeHHsi COCTaBa raJjieK B KOHIVIOMepaTtax Mo
IJIoUlafd ¢ Y4eTOM pAacnoJioXeHHsi TpPaHHIL JpeBHHX obaacrei
CHOCA M OCaJKOHAKOIJICHHS H HAMpABJEHHS NepeHoca Marepuasa
B psige ciayyaeB YyKasbiBaeT Ha OGacCeHHOBLI TeHE3UC KOHTJIOME-
paToR;

2) cocraB nopoAoo6Gpasyomux 06J0MOYHBIX KOMIIOHEHTOB a/JeB-
pHTO-TecuanblX Nopoj o6JanaeTr TeHAEHIHEH K YBEIHUYEHHIO COMep-
JKaHHs1 00JOMKOB TOJIEBBIX IINATOB NPH YAaJeHHH OT ObLioil obaa-
CTH CHOCA;

3) BaHeHIIHe aKLEeCCOpPHBIe (THAMKeable) 0OJOMOUHBIE H ayTH-
rennbpie MuHepaanl ¢paxuuu 0,1—0,16 MM 06LIUHO XapaKTepHIYIOTCSH
GoJiee ObICTPHIM H3MEHEHHEM COLEPHKAHUS B HANPABJICHUH yIAJIeHHIT
oT oOJlacTel cHOCA, YeM BJIOJIb HHUX;

4) pacnpocTpaHeHHe THJAPOCJION CpelH TIHHHCTHIX MHHEPaNoB
OOLIYHO HMeeT TeHJEHIHIO YBETHYHBATHCHA NMPH yAAJeHHH OT JpeB-
HeH 06/acTH CHOCA, 2 MOHTMOPHJ/IJIOHHTA, HA060POT, YMEHBIIATLCH;
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5) COOTHOIIEHWe MeMK1y PAacHpOCTPAHEHHOCTHIO PASIHMUHLIX 1O
XHMHYECKOMY COCTaBY KapOOHATHLIX NMOPOJA OTUETAHBO H3MECHACTCH
NpPH yaaJeHud oT OLIEIX o6JaacTel cHOca.

OcHoBbiBasich Ha Bcefl COBOKYMHOCTH BBLILIEYIOMSHYTHIX Pe3yJib-
TATOB HCMOJb30BAHHLIX IIPHEMOB BHISICHEHHUSI reHe3Hca OTJIOMKEHHI,
4 TakKike [PYrHX JAaHHBIX, MOMKHO TpejnoJjiarath, YTO B MEJOBOM
nepHoae Ha TEPPHTOPHH cOBpeMeHHOH PepraHcKoi BIaJHHBI MOUTH
He MPOHCXOAHJIO YCTOHUHBOTO HA3eMHOro ocafiKoHaKomIenus. Kpome
TOTO, MOXHO YTBePXA4aTb, YTO COXPAHHUBIIMECS H [LOCTYNHELIE JI
H3yueHHsi OTJI0KeHus:, ocobenno B lOxuoit ®eprane, kak npasuio,
IpeacTaB/IeHbl OCajlKaMi eLHHOTro BoaHoro GacceiiHa. B ¢Bsidu ¢ or-
MeYeHHBIM HAa COCTABJEHHBIX JIHTOJIOrO-Tajeoreorpad@uueckux Kap-
Tax HAMH He I10K4a3aHbl 30HBE HAKONJEHHS HA3eMHbIX HJIHU PEYHBbIX
OTJ0XeHHH, TeM Oosiee yTO Kakue-JuOO0 (akThl, HA OCHOBAHHH KO-
TOPBLIX MOXKHO ObIO Obl HAMETHTL HX PACNPCCTPaHEHWE, B HACTOH-
1iee BPEMS OTCYTCTBYIOT.

[Tepefizem x paccMOTpeHHI0 TPOGJEMbl BLISICHCHHS XapakTepa
ApeBHHX oOJsacrell cHoca. DTa 3agaya MOXKeT OBIThb pelleHa 3HA-
UHTEJBHO MeHee onpeleseHHO n B Oosee obmem Buie. B npemenax
ObLIOM CYIIM HA JIMTOJIOrO-Najieoreorpaduyeckux Kaprax MOKa3aHbl
TPH KaTeropuu pesbeda HCXOOS M3 MPEICTABICHHS 0 Npeobaanaio-
1leH OTHOCHTEJNBHOH €ro pacyjeHeHHOCTH. Buimenennl mpeanosarae-
MBIe DAHOHBI CYILIECTBOBAHHS BecbMa PaBHHUHOIO penabeda, B mpe-
nenax KOTOPbX 00pasoBLIBAMHCH IJIOMIAJHBIE KOPbl BbIBETPHBAHHS
U IpakTHYECKH He (DOPMHPOBAJICS a/leBPHTO-TIECUAHBIH H TeM Gojlee
rpyboodaoMounsi Matepuas. I[lokasanwsl padioHbLI ¢ OTHOCHTEJBLHO
PaBHHHHBIM pesbe(oM, AN KOTOPLIX GBLLIH XapaKTepHbl npeob.a-
IaHHe TpoleccoB (H3HYECKOro paspylleHHss H TNPOAYIHPOBAHHE
B OCHOBHOM aJIeBPHTO-TIECYAHOr0 MaTepuaJja, H, HaKOHEIl, paioHBI
C pacu/ieHeHHLIM (TOPHCTHIM) penbedoM, B Ipenenax KOTOPHIX, Be-
POSITHO, BO3HHKAJ NMPEHMYIIeCTBeHHO rpy0006/J0MOUYHBIH MaTepuall.
AtH paiionsl ObIIH BLIAEJTEHB HA OCHOBE XapakTepa OT/AraBLIMXCSH
3a cyeT HMX pa3MblBa OCafKOB, yueTa IIPeeMCTBEHHOCTH Pas3BHTHS
KPYynHBIX (opM pesbeda BO BpEMEHH M XapaKTepa KOHTAKTA MEK/LY
MeJOBHIM H GoJee TPeBHHMH KOMIJIEKCAMH.

Hsyuenne xapakTepa KOHTAKTa C NOACTH/IAIOIMMH KOMILIEKCAMHT
BKJ/II0OU4J0 KaK MOMCKH JAaHHBIX O HAMHYHM HJIM OTCYTCTBHU 3aX0-
POHEHHBIX JPEBHHX KOD BBIBETPHBAHHA H CJE0B Pa3MBLIBOB, Tpejl-
IECTBOBABIIHX HAyaJy OCAJKOHAKOIUIEHHS, TAK H BBLISBJIEHHE IO-
rpeGEHHOTO JpPeBHETO penbeda.

ITorpeGennblii ApeBHUil peabed CYWIH OLLT BBIABJIEH B pPasJiHy-.
HblX MecTax Pepranckoil BIaauHLI, IPHIEM H3YUEHHE €r0 MO3BOJHIO
CYyIHTh O CYIIeCTBOBABILIEM paHee XapaKTepe ee pacuJeHeHHOCTH
H OTHOCHTENBHBIX NpeBbilleHHsiX. [Ipu ma0X0i 00HAMKEHHOCTH KOH-
TaKTa OTHOCHTeJbHbIE IIPeBbIIIeHHS OLEeHHBAJHCh [0 NpHpalle-
HHIO MOIIHOCTH OTJIOMKEHHH, 3aJeraroliuX B NMOHHKEHHSIX [PEeBHEero
penbeda, npu Xopollell — HEMOCPEACTBEHHO ONpe/ie/eHHeM aMIIIH-
Ty HepoBHOCTeH morpeGenHoro penabeda (cm. puc. 16).
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MaxkcuManphble OTHOCHTEJNBHBIE MPEBBINIEHHs JPEBHEro morpe-
Oenroro pedbeta GblIH BeTpedeHsl 1o 50—60 M (paspesw 155, 159,
297). Onxako noao0Hble Cayyaun oYeHb peakd. Uallle HEpOBHOCTH He
npespimaior 10 M, a Gosee oGbiueH, ocoGeHHO MPH XOPOIIO BLIpa-
JKEHHBIX NPH3HAKAX JPeBHEr0 BLIBETPHBAHHS NAaJE030HCKHX MOPOZ,
BeCbMa POBHBIH KOHTAKT, 00/a1aloUliil JUIIbL cJ1a00id BOJHHCTOCTHIO
nopepxHocTH. OcTaHULl MOJOOHBIX JPEBHHX TOBEPXHOCTEll BEIPAB-
HHBaHH5 NPEAMEJIOBOTO H MEJOBOrO BO3pPAcTa B HACTOSINIEE BpeMs
HHOTJ[A BCTPEYAIOTCS HA 3HAUYMTEIbHOM IPOTHKEHHH, OyLydd B TOH
HIH HHOH Mepe OTHpenapHpOBAHHBIMH COBPeMEHHON 3po3uel OT
IEPeKPLIBAIOIIHX HX OTJI0XKeHHH (cM. pHe. 15).

B cayuae morpeGenHoro, B Kakof-TO Mepe pacuJeHEHHOTO IPeB-
Hero pedabeda orMeuaercs JuOO TNPHTHIKAHHE MEJIOBLIX HOPOJ
K jpeBHHM (cM. pHc. 16, 17), nubo (peke) MepBHUHEIN HAKJIOH MJa-
CTOB Y TOBEPXHOCTH JAPeBHHX cKaI0HOB. IlocnmenHuit cayuaii obHa-
PYKEH JHIIL V Tpy6006J0MOYHEIX MEJOBEIX Nopoa (cM. puc. 18, 19),
B TO BpeM#f KaK y APYIHX THIOB OT/JIOMKEHHH BCTPEUCHO TOJIBKO MPH-
TLIKAHHE.

Pacnosoxkenne pek M MecT OTHOCHTEIbHO YCTOHYHBOrO BO3HHK-
HOBEHHSI KPYMHBIX BPEMEHHBIX MOTOKOB PEKOHCTPYHPOBAJIOCEH HCXO/S
13 (anma bHBIX H3MEHEeHHH OTIO0MKeHHH, H3MEHUYHBOCTH cOCTaBa ra-
JeK B KOHTJIOMepaTtax H OOJOMOYHLIX KOMIOHEHTOB B MNecYaHbIX
NOpoAax, a TaKike MaHHBIX MO Npeob/ajfaiolleMy HAaK/JIOHY KOCBIX
CJIOHKOB B TPaBHIIHO-NECUaHbIX IOPOAAX H OPHEHTHPOBKE VILIOIIEH-
HBIX TaJiek.

3aKaHYHBasg pacCMOTPEHHE OCHOBHLIX IIPHEMOB, HCIOJb30BaH-
HBIX TIPH COCTABJIEHHHU JIUTOJIOTO-T1ajqeoreorpa(uieckux KapT, Heooxo-
JHMO elll¢ YKa3aTb, UTO JHHHH DPABHBIX MOILIHOCTEH OTJIOXKEHHH Mpo-
BeJleHbl HAa HHX C YUETOM CPeIHHX [IAHHBIX JJ8 HeKOTOPLIX OJH3KO
PACHOJIOXKEHHbIX eCTECTBEHHBIX PA3Pe30B H /1A BceX pa3pe3oB CKBa-
JKHH OTIEJbHBIX aHTHKIHHAMei. Kpome Toro, Hago HMeTb B BHIY,
UTO ecTeCTBeHHhle OOHa)KeHHs 4acTo, a CKBAaKHHBI BCerga TAro-
TEIOT K CBOJIAM AHTHKIHHAJBLHBIX CTPYKTYP, KOTOpPble B OOJBIIHH-
cTBe ciaydaes Hauaau (OPMHPOBATBHCSL YyiKe BO BpeMs OCaIKOHAKO-
naenusi. [To3ToMy B TaKHX pas3pe3ax MOIIHOCTH MOryT OBHITh He-
CKOJBKO 34HHMKEHHBIMH II0 CPABHEHHI) C pealbHBIMH CPeJIHHMH
3HAYEHHSIMH, KOTOPEIE HE MOTYT OLITh BBIIBJIEHBl, TAK KaK JaHHbLIE
110 OCEBHIM YACTAM CHHKIHHAJLHBIX CTPYKTYP €llle He H3BECTHBI.

Bce 3T0 Hapsiay ¢ CyIIeCTBOBAHHEM 3HAYHTEIbHBIX PAaHOHOB, A5
KOTOPbIX OTCYTCTBYIOT JAHHLIE O MOILHOCTH MeJOBBIX OTJIOMKCHHIL,
BLI3LIBAET H3BECTHYIO YCJIOBHOCTb NPUBOAHMBIX HA KapTax JaHHBIX
710 MOIIHOCTSIM OTJIOMKEHHH. DTH AaHHBIE OTPaxKalwT JHIIb OCHOB-
HYIO TEHJEHIHIO B M3MEHEHHH MOIIHOCTeH, pea/bHble Ke Kojeba-
HUsT MX 3HaueHHil GoJsiee clOKHBIe H pe3kue. Cienyer HMeTh B BHAY,
y10 NoA06HLIEe 0COOEHHOCTH MOTYT OLITb XaPAKTEPHBIMH H JJIST MHO-
THX JpPyrHX 0OBEKTOB.



PEKOMEHIAYEMAS KJIACCH®HKALUS
OCAIOYHBIX MOPOL

Heo6xoanMo nojyepkHyTh, uTO Jt06bie H3MEHeHHS M0 NJIOLLALH
KaKuX-JIH00 napaMeTpPOB 0CAJI0YHLIX MOPOA WM HX COCTABJSIONLHX,
BKJIIOYAsI He3HAUYHTE/]bHEIe NTPHMECH, eC/IM OHH BO3HHKJIH BO BpeMst
Ce[lIMeHTOTeHe3a HJM [uareHesa, MOTYyT OBITh B TOH WJIH HHOH Mepe
HCI0Jb30BaHBl TIPH MaJjeoreorpa(uueckKux PpPeKoHCTPYKuHsax. [lo-
3TOMY HauboJiee NoKa3aTesJbHBIEe H OTUETJIUBLIC H3MEHEHHS NPH BO3-
MOZKHOCTH CJIejlyeT I10Ka3blBaTh Ha JIHTOJIOrO-Niajeoreorpaduueckux
Kaprax. 3To MOryT GbiTh ONpeleseHHLIC TPAHYIOMEeTPHUECKHE KO3(-
(HIHEeHTHl, pacnpene/eHHE TOH HJIH HHOH COCTABJAAIONICH 0CATOYHBIX
NOpoJ, KaKOro-To THIa OCaZKOB, ONpe/e]IeHHOr0 MaTepHasa; H3Me-
HEeHHe TI0 MJIOUIajH OTHOLIEHHH KOMNOHEHTOB, MHHEPAJOB, 3JeMEH-
TOB H T. TI.

B cBsisn ¢ TemM u4TO GOJBIIMHCTBO H3MEHEHHH B pacnpocTpaHeH-
HOCTH Te€X WJIH HHBIX KOMIIOHEHTOB OCaJOUHBIX MOPOJ MO TJIONIAJLH
H paspe3y MoxeT OLITb HCTOJKOBAHO B mnajeoreorpadnuueckoM ac-
nexre, ocofoe 3HaueHHe IPH HCCJAEIOBAHHAX TNPHOOpPETaeT HCNOJb-
30BaHHe KJaaccH(pHKaluH mopox, HauGoJee NPOCTO M OAHO3HAYHO
OTpazkarmIliX H3MEHeHHS ISl BCEX MOPON00GpPAa3yIIHX KOMIOHEH-
toB. IIpu 3TOM OcoGoe 3Hauenne npHoOpeTaeT BhiAeJeHHE TPYIIILI
CMELIaHHbIX TIOPOL, NMPOMEXKYTOUHOH MEKJY OCHOBHBIMH THIAMH HeE
TOJIBKO 10 COCTaBY, HO YAaCTO H 10 MPOHCXOXK IEHHIO.

K cMellaHHEIM caefyeT OTHOCHTb TaKHe MOPOALI, Y KOTOPHIX CO-
Jepxanne Kaxaofi coctaBrON yacTH He npesbiaer 60%. ITpu atom
CMelllaHHble TOPOAbl MOTYT OBITh KaK JABYX-, TAK W Tpex- Wau Go-
Jlee KOMNOHEHTHEIMH (puc. 53, 54). ‘

CMemanHble TOPOJBI XapaKTePH3YIOTCS 3aMETHO HHBIMH CBOM-
CTBAMH H TeHCTHYECKHM COJepKaHHeM IO CPABHEHHIO C «UHCTHIMH»
HOPOAAMH B CBA3H C TeM, 4TO NMPHMEPHO B OJMHAKOBOH Mepe oTpa-
KawT OCOOEHHOCTH CTPOEHHS, COCTABA M NPOHCXOMKIEHHS COOTBET-
CTBYIOHIHX «UHCTHIX» MOPOJL.

Bosbmem B KauecTBe MpHMepa MOPOAY, COCTOSILLYIO IPHMEPHO H3
OJIHHAKOBOTO KOJIHYECTBA H3BECTKOBOTO H TeCYaHOr0 MarepHaJa.
Takas noposa, ecTecTBEHHO, OLHHAKOBO GJH3Ka KaK K H3BECTHSIKAM,
TaK H K NecYyaHHKaM M OJIHHAKOBO HajeKa OT HHX, TAK YTO OTHOCHTL
ee K OJHOMY H3 3THX THIIOB JIHIIE HA OCHOBAaHHH TOTO, YTO KAKOI-TO
KOMIIOHEHT He3HA4YHTEeJNbHO npeobaanaer, Helbs3s.

Cocrour au nopopa una 45% wus xapGonaTHOrO MaTepHana W Ha
55% wu3 necuaHoro uiiH, HaoGopor, Ha b5 Y u3 kapGouartHoro u 45 %
recyaHoro, He CTOJbL YK BayKHO, TaK KaK CYUIHOCTb OCTaeTcs Ta
JKe — 3TO CMEIIAHHAS NOPOJA, OAHHAKOBO OTJHYHAS KaK OT THIIHY-
HOrO H3BECTHAKA, TAK M OT THIOHYHOTO IlecuaHuka. Boiee Ttoro,
B IOJIe YaCTO HEBO3MOXKHO OIPELeTHTb, KAKOH H3 KOMIIOHEHTOB Tpe-
obJanaer B cMelllaHHOH NOPOJLE B TOM HJH HHOM ciayuae. [laxke co-
OTBETCTBYIOIIHE AHANH3BI WIH H3yUeHHe HLTH(OB MOPOJ He BCErja
NO3BOJSIOT VTOUHUTH 3TO, TaK KaK CMEHIAHHEIE MOPOJAH HEPEJKO
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Pue. 53. Cmemannas mno-
pona, cocrosimasi M3 ra-
JIeuHoro H KapGoHaTHOrO

MaTepHaJoB, coLepaKa-
IIHXCA TNIPHMEPHO B OJH-
HaKOBOM KOJIHYeCTBe

(koWrmomepato - H3BeCT-
Hsak). BepxHemenoBnle OT-
JIOMKEeHHS depranckoi

BIIAMHHEL.

Puc. 54. Yuactok rpaBuii-
HOH NecKO-riHHBL. [HHa
MeJxKoueIlyiuaTas, MOHT-
MOPHJIVIOHHT-NAJLITOPCKH -
TOBaf. BepxuewmenoBsie
ornoxenus  PepraHckoit
Bnaaunel. Ilpm ABYX HH-

Komsx, X27.



XapakTepH3yloTcst O0JbIIOH H3MEHUMBOCThIO COOTHONIEHHSI CJ/Iaraio-
LIHX HX KOMIOHEHTOB,

Ecau npuHATE MOJMOXKEHHE, MO KOTOPOMY K THHAM mnopop (us-
BECTHSKH, NMeCYaHHKH, TVIMHBL H T. II.) CJAEAYeT OTHOCHTH BCE OTJIO-
JKeHHs, collepxauine 6omee 50, a ne Gosee 609 coorBercTByIOLIErO
KOMIIOHEHTd, TO B PAAE CIy4aeB OKA3kIBAETCSs, 4TO OjlHA YACTh IIJIH-
(0B, caeqaHHBIX H3 OAHOrO W TOTO ¥€, OTHOCHTEJIbHO OJHOPOIHOTO
KyCKa CMCIIaHHOH MOpojbl, VKa3blBaeT Ha MNPHHALIEKHOCTHL ee
K OJHOMY THITY TOPOJi, @ JIpyras 4actb — K ApPyromy. AHaJorHyHbe
pes3yJibTaThl HHOTZA TOJYYaloTCsS TMPH aHAJ H3e OJHOH M TOH Ke I10-
ponbl. YKasaHHble TPYJIHOCTH B HM3BECTHOH Mepe He MPOABISIOTCH
IpH BbIIEAEHHH CaMOCTOSITeJIbHOR IPYNNBI CMellaHHBIX MOPOM, TAK
KakK B 3TOM cjydyae KoJeGaHHA COOTHOIIEHHS KOMIIOHEHTOB B HEKO-
TOPBIX Ipefesax HHKAK He CKaskIBAlOTCS HAa HA3BAHHH TOH HIH
nno# nopoabl. Takum o6pa3oM, BblAeJeHHEe TPYNNBI CMEIIAHHLIX TO-
PO ONPaBAAHO U NPAKTHUECKUMH COOOpaKeHUIMH.

Ocobenno ke 60JblIOe 3HAUYEHHE HMEET BLIICACHHE CMEIIaHHBLIX
Nopoj npu najeoreorpaHuecKux HCCACLOBAHUIX B CBS3H C HX 0OCO-
6bIM TEHETHUECKHM TOJIOMKEHHEM, NOCKOJIbKY OJHOBPEMEHHOe OTJIO-
JKeHHe B NPHMEPHO OJHHAKOBOM KOJHYECTBe JBYX HIH GoJiee BHIOB
0Ca/10YHOr0 MaTepHaJa A0MKHO MPOUCXOAHTh B YCAOBHAX, OTJIHYHBIX
OT YCJOBHHA OT/10:KeHus1 GoJjiee HJIH MeHee OJHOPOZHOTO OCajgKa.
HMmeHHO ¢ 3TOH reHeTHYECKOH TOYKH 3PeHHsI OTHOCHTEJNBHO CBOe0D-
pasus cMellaHHBIX MOPOJ H MOXKHO MOAOHTH YacTHYHO K 0OOCHOBA-
HHUIO TPAHHULBI MeXKAy HUMH M TPOYHMH TPYNNaMH TOPOJ TO MpOo-
LEHTHOMY COLEpPIKAHHIO OCHOBHOH YaCTH MOPOALI.

Ecnn, nanpuMep, nopoga COCTOHT H3 OGJOMOYHOrO H KapOoHAT-
HOTO MaTrepHaJa, NpHYeM NepBbid, XO0TsA H npeobaamgaer, HO He HO-
cruraer cojepxkanusa 60% or Bcell NOPOALI, TO ¢ AOCTATOYHBIM OCHO-
BaHHeM, HCXOJ/S JIHIIb H3 BAJOBOTO COCTABA ee, MOXKHO YTBEpPK1aTh,
4YTO K4apOOHATHBIN MaTepHaJl OTJaraJjici COBMECTHO C O0OJOMOUHBIM,
a He 06pAa30BaJICcsl MyTeM BTOPHYHOTO 3aTOJHEHHUS MOp. DTO cleayeT
H3 TOro, YTO CpPeiHsisi NOPHCTOCTL arperaToB, COCTOSLIHX Aaxmke H3
OIIMHAKOBEIX II0 pasMepy IIapoB NpH cAy4aHHOH HX YINaKOBKe, He-
maoro menblie 40%. Peasbibie 06/10MOUHbIE OTIOXKEHHS BCIEACTBHE
CBOeH Xy/JlIeH OTCOPTHPOBAHHOCTH TeM Oojee He MOryT 00aanaThb
nopucrocteio Gosee 409%. B uacTHOCTH, MHOTOUHCIEHHBIE AAHHLIE
NOKa3blBaloT, uTo B 1 M3 CyXOro ecrecTBEHHOTrO Iecka MOKeTr BIIH-
TaThcd JAulllb 10 400 J1 XKHIKOCTH.

Taxum oGpasom, copepxanne 00JOMOYHOTO MaTepHaga s TH-
nH4YHO O0O0JIOMOYHOH NOPOABl A0/MKHO ObITH MO KpalHefl Mepe He
menee 60%. Ecau e B mopone, B KOTOPOi 06JJOMOUHBIE YACTHILBI
npeob/aanaior, copepKuTcsi xoTsi Ob cymmapHo Goaee 409 wmare-
pHaja HeoOGJOMOYHOTO MPOHMCXOMKIEHHS, TO TAKYIO MOPOLY HALO OT-
HOCHTB y3Ke K cMelmlaHHbIM. [lo ananoruu ¢ o6/10MOUYHBIMH JIOTHYHO
BooOLle K JIOOBIM <«4HCTRIM» [opomaM (M3BeCTHAKAM, TJHHAM,
COJIIM ¥ JpP.) OTHOCHTH JHMIIB OT/JOMKEHHs, COJepyKalllie COOTBETCT-
BYIOILLHI KOMIOHEHT B Kosinuectse Gosiee 60%.
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B cBfA3H C OTMEYEHHBIM HeJb3si MPH3HATL Ieaecoo0pasHbIM HC-
MoJib30BaHue KiaaccuuKaluii cMellaHHBIX 0CAZ0YHBLIX [OPOJI, HIHO-
PHPYIOLIHX CBSI3b COOTHOIIEHHS OCHOBHLIX KOMIIOHEHTOB, HX ¢Jaraio-
1IHX, ¢ YCJAOBHSMH 06pasoBaHus ocaakoB. Tak, Helb3s COTJIACHTHCS
C TeM, YTO BCe MOPOJALL, COAepxaliue IJIHHHCTbIE YaCTHIBI B KOJHYE-
crBe Oosee 309, HYXKHO OTHOCHTH K IVIMHAM, KaK IpeIaraercs
B OIHOH W3 MOCJEIHUX KJacCHOUKALMUN CMeLIaHHBIX MecuaHo-ajes-
puTO-rAHHECTHIX opox [76]. CorsacHo 31Ol KaacCHpUKAIHH MOJY-
yaeTcs, YTO €CAH B NOPOAE IVIMHHCTOTO MaTepHana comepxuresa 31,
a necuanoro-69%, To TaKyi NMOPOAY YiKe HAA0 Ha3bplBaTh TVIHHOM,
a B caydae ee CleMeHTHpPOBaHHOCTH — aprusianroM. Hecobionenne
OPUHIMNA PABHONPABHOCTH B KJaCCHPUKAIMOHHOM OTHOLIEHHH pas-
HBIX M0P0006Pa3yIOLIUX KOMINOHEHTOB TMPHBOAUT K TOMY, 4YTO OC-
HOBHOI'O KOMIIOHEHTa, Olpe/ensiolnero HauMeHoBanne IMOPOAkl, CO-
rJacHO 3TOH KiaaccHpuKalMH MoKeT ObITb MeHbIE, YeM BTOPOCTE-
neHnoro, 1 Menblle 50%. Taxk, ecan B nopojge cojepxurca Golee
309 raMHUECTOrO MaTepHasa M ajeBpPHUTOBBEIE YacTHIL NpeobJ/anaior
HAA MecYaHbIMH, TO ee HA3bLIBAIOT aJEBPHTOBOH I[VIHHOH (a/JeBpHTO-
BbIM AprHJAJAHTOM), a4 €CJqH COJepiKaHHe INIMHHCTOH (pakuum TO
JKe, HO IecuaHblil MaTepHasa mnpeoOaajder Haj ajeBPHTOBBIM, TO
MOPOJ1y HMEHYIOT MPOCTO ITHHOH (apruilJIuTOM).

BriosHe MOHSITHO, 4TO TMPH COJAEPKAHHHM TJIMHHCTOrO MaTepHaja
B aJeBPHTOBOI H TeM GoJee B NecYyaHoi MOPOJE B KOJIHYECTBAX MPH-
mepuo menee 40% 3ToT MaTepuas Mor ObiTh He OTJOXKEH COBMECTHO
¢ aJeBPHTO-TICCUAHBIM, a JHOO BMBIT B TNOC/E[HHH NO3Ke, JHOO
naxe o6pas3oBaH B caMOH MOPOAE 34 CYeT Pa3pyLIeHHs HEKOTOPHIX
06J0MOUHBIX 3eped. EcTecTBeHHO, 4TO B TAKHX CJAyuasX IVIHHHCTHII
MaTepua/ HHKAaKOIO OTHOIIEHHS He HMeeT K 0OCTaHOBKe OT/IOXEeHH:
ocanka. [losToMy HasBaHHe <«IJIHHA» HJIH <«a/leBPHTOBAs TJIHHA»
B nonoOHBIX caydasix OyaeT NPHMeHATbCA K nopojam, o6pasoBas-
[IMMCS M3 OCAJKOB, NMEePBOHAYAJIBHO He COJepiKallux TJIHHHCTOTO
Mmatepuana. Boobiule npu mnajeoreorpaduuecKHX PeKOHCTPYKIHAX
¥ TMIPH COCTaBJEHHH JIHTOJOro-najeoreorpa@uueckix Kapr B 4acTHO-
CTH HeoOGXO0AHMO, UTOOLI OCAaJKH HJIH MOPOAbl HA3LIBAJHCH MO Ipe-
ob6MafalonieMy B HHX KOMIIOHEHTY, a He 1o BropocrencuHomy. MGo
HMEHHO NpeobJanaioninii KOMIOHEHT HeceT Haubojee BakKHYIO reHe-
THyecKylo uudopmaiuio. Kpome TOro, eciim KakuM-TO ocajkaM HIH
nopogam GyleT AaBaThCs OCHOBHOE HasBaHHE He 10 Ipeobaajnalo-
1eMy B HHX KOMIIOHEHTY, a 110 BTOPOCTENeHHOMY, TO JIHTOJOrHIeCKHEe
3HAUKH HA KOJOHKax, NpoQuisx, Kaprax B psje ciaydaeB He OyayT
COOTBETCTBOBAThL HA3BAHMSM OCAAKOB HIM nopon. Hampumep, npu
npeobiaganii aAeBPHTO-NIECYAHOTO MaTephasia HaA T/IMHHCTBIM
no ofulenpHHATHIM MpaBW/IaM Ha rpaduke 3Ha4YKOB, COOTBETCTBYIO-
1HX 006JOMOYHOMY MAaTepHaJdy, HOJZKHO ObiTh GOJBIIEC HIH CTOJBKO
3Ke, CKOJBKO 3HAYKOB, 0003HAUAIOUIMX IVIHHBI (MOC/AenHee NPH He-
snayuTesbHOM mpeoGaajganun). EcrTecTBeHHO, UTO HA3bLIBATH MecTa
pacrnpocTpaHeHHst TAKHX OCAJKOB 30HAMH PAaCNPOCTPAHEHHs TJIH-
HHCTBIX HJIOB HJIH TJIHHHCTHIX OCAJIKOB HeJb3sl.
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B cBssu ¢ ormeuennmM IIpH magjeoreorpa@uyecKux HcclaenoBa-
HHSIX 1es1eco06pasHo M0JIb30BaThCS KJIaCCHPUKAIHAMH 0CaZ0UHBIX
1I0pPOL, B KOTOPEIX cOO/IIOAAETCS NPHHLAN PABHONPABHOCTH B KJIaCCH-
(QHKALUNOHHOM OTHOLIEHHH OCHOBHBIX KOMIIOHEHTOB, CJlararoiux mo-
POLy, a HaHMeHOBaHHe naeTcsl B NIePBYI0 OvYepennb 10 HA3BAHHIO
npeobyajaloniero uiH npeoGaajaomux (mpu COJIepKAHHH HX TPH-
MEPHO B OIHHAKOBOM KOJIHYECTBE) KOMIOHEHTOS.

He ocranasausasics NOAPOGHO Ha KiacCHOUKALHMH cMelaHHbIX
TIOPOA, KOTOPO#i CYHTaeM Leaecoo6pasHbIM NI0MB30BATLCA TIPH Ma-
JI€OreorpapuUeCKUX HCCAeA0BAHHAX, YTO GBLIO CeNaHO B JpYrof
pabore [19], mpusegem aump ee CXeMy IJIs HEKOTOPLIX TPeXKOM-
TNIOHEHTHBIX Mopox (pHc. 55, Taba. 3) m YKaiKeM OCHOBHBIE MpPHH-
IHIIEL, NOJIOKEHHBIE B OCHOBY 3TOM KiaccH(pHKaIm.

Pexomenpyempie Knaccuuxkanus u HOMEHKJIATYpa CMellaHHBIX
OC4L0UHBIX MOPOJ OCHOBaHBI HA eAHHOOGpa3UH NPHHIAIIOB, HCNOJb-
SYEMLIX JI/Ifl Pa3MHYHBLIX N0 COCTABY OCANKOB U MOpPOoJI, U paBHO-
IIPABHOCTH B K/IACCH(PUMKAIHOHHOM OTHOLICHHH KOMIIOHEHTOB, cJia-
raromux nx. Jlns Bcex cayuaes npemmaraercs IpH  colep:Kanuu
B CMEWIAHHOH NOPOE KAXK/IO0T0 U3 KOMIOHEHTOB MEHEe 60 1 cymmap-
HOM 106bIX 1BYX Menee 80Y% waspanue OCAaIKOB HJIH NOpoj o6pa-
SOBBIBATH W3 HA3BAHHH BCeX KOMHNOHEHTOB, NPHCYTCTBYIONIHX B KO-
Jaugecrse Gosee 20%, koropwie pacnonaraiorcsi B mopsjke ux
yBelnyenHs (Hanpumep, aJICBPO-TTHHO-TIeCUAHHK, TIHHO-KapGOHATO-
THIICOBas mopona M T. 1.). I1pu 3ToM, ecin B Takmux Mopojax orme-
uaercsi Gosee 5 u g0 209 NPHMECH, TO K Ha3BAHHIO NPHOABATIOT
NpHIaraTelbHOE HJAM TNpHJAATATENbHBlE B [OpsiIKe BO3pacTaHHS

A,b,B-100 % 2aunucmpix yacmuy

A-100% xapbonames 100
B~100°% arespum F FARC ey
E'-i'bt;; ,; ‘E’;ﬁ i B-100% denaruma

Pnc. 55. Cxema KJaccHukamuy TJHHHCTO-TIeCYan0-KapOOHATHLIX, TJHHHCTO-NeC-
"AHO-aNEBPHTOBBLIX H MIHHHCTO-KAapGOHATHAIX nopo.
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Tabauya 3.

KJIACCHOPHUKAIIU A

T/IMHHCTO-TeCYaHO-KAPOOHATHBIX, TJIHHHCTO-TNECYaH0-a/1eBpHTOBHX
4 TIMHHCTO-KapGOHATHHIX TOPOA (PACHOJOMKEHHe mojieil cM. Ha pHC. 55)

A. Cuerema riaHHa—
necok — kapboHar

B. CHeTema raiHHa—
NecoK—ajeBPHT

B. Cucrema ranua—
AONOMAT—KAaNBIHT

Tunel mopox

(onnoro u3 xommnonentoB 60% u Gonee)

Taussl (I), xapGomart-
HbBle TJHHB (2), KapG6o-
HATHO-TIeCUaHLIe TJIHHB
(3), necuanuie raunb (4)
A
KapGonataeie MOPOJLI
(5), rauHuctee KapGo-
Hatel (6), TJAHHHCTO-
necuaHbie kapGouaTs (7),
necyaHsie KapGoHatul (8)

IMecuanuku (9), xapb6o-
HaTHee necuanuku (I10),
KapGOHATHO-TJIHHHCThHIE
necyanuku (/I), rauuHH-
cTeie mecuaHuku (12)

Tauuet (7), anespuro-
Bble TJAHHB (2), anes-
pHTO-IIeCUaHble  TJIHHBL
(3), mecuansle raHHBL (4)

AneBponuts (§), riaH-
HHCTHIE aJeBpOJIHTH (6),
TJIHHHMCTO-NIECYaHbIE aJle-
BpPOJIHTHL (7), mecuanble
aJeBpOJHTH (8)

IMecuanuxu (9), aJje-
BPHTOBHE  MECYAHHKH
(10), aneBpHTO-TIHHH-
cThle mecuaHuku (11),
rfﬂﬂucme IecYaHHKH
L(12)

CMemaHHEe mopoJisl

(moBoro KoMmoHeHTa MeHbine 60 M ABYyX rJaBHBIX

Tanno-kapGonatst (13),
niecuanbie TJIHHO-Kap6o-
HaTH (14), rauHO-mecua-
HHKH (15), KapGoHaTHEe
TJHHO-TIECUAaHHKH  (16),
KapG6oHATO-MeCUaHHKH

(17), rauHAcTEEe Kap6o-
HaTo-mecuanukyu (18)

T nuHO-a/eBPOJHTH (13),
necuaHble  TJIHHO-aJe-
Bpoautel (/4), rauno-
necuaHuku (I15), ane-
BpPHTOBHIE T/IHHO-TIECYa-
uukd  (I6), anespo-
necuaHukH (I7), ryanHH-
cTHE aleBpo-mecua-
HHKH (I8)

YibTpacMeriannble MOpOabl

Fanusl (1), H3BECTKO-
BHle TAHHBL (2), H3Be-
CTKOBO-0JIOMHTOBEIE
raugsl (3), JHOJOMHTO-
Bhie TAHHBH (4)

HsBectHsku (5), TaH-
HHCTHIE H3BECTHAKH (6),
TJIHHUCTO-IOJOMHTOBLIE
H3BECTHSIKH (7), ZOJIOMH-
TOBLIE H3BECTHAKH (8).

Toaomutsl (9), HaBecT-
KOBHIe J0JOMHTH (10),
H3BECTKOBO-TJIHHHCTHIE
NOJIOMHTHL (1), TIAHHHC-
THIE AOJOMHTE (12)

cymmapro 80% u Gonee)

T anuo-usBecTHAKH (I13),
JAOJOMHTOBEIE  TJIHHO-
WaBecTHAKH ([4), raHHO-
nonomuTs (I5), u3Be-
CTKOBHle  TJIHHO-J0JI0-
MHTHL (16),  uaBe-
CTKO-JIOJIOMHTHI 17),
rIMHHCTHE  M3BECTKO-
joJoMaTE (18)

(kaxaoro KoMmoHeHTa Mespuwe 60 u JIOGHIX ABYX CYMMapHO MeHee 80%)

[ 1HHO-mecKo-KapGoHa-
TH (19)

FJ'IHHD‘HE(‘,KU-BJIEBI] OJIHTHI

19)

I nmiHO-1010MHTO-H3BE-
cTHAKHA (19)

coep:Kauusl mpuMeceil (HampHMep, rpaBHIHO-KapGOHATHEIH a/eBpo-
[JIHHO-TIECUAHMK, IeCUaH0-aJeBPUTOBAsT INIHHO-KapOoHaTO-THIICOBAS
Nopoaa u T. IL.).

[Tpu cojepKaHHH B CMELIAHHOM TOPOJE KamI0ro H3 KOMIOHEH-
ToB Menee 60 (mpu sTOM ABYX raaBupix cymmapHo 809 u Goisee)
W BCeX BTOPOCTENEHHBIX KOMIIOHEHTOB B OT/eJbHOCTH 5% M MeHee
Ha3BaHHe JlaeTcs U3 JBYX CJIOB C OCTAHOBKO# HA BTOPOE MeCTO mpe-
06/1a0a10lleT0 KOMIOHeHTa (HampHMep, aleBpo-NecoK, ajeBpo-

188



T/INHA, NIECKO-H3BECTHSK U T. I1.). Eciin B Takoit nopone conepxkures
TIpHMECh BTOPOCTENEHHLIX KOMIIOHEHTOB Gosee 59, Kaxjoro, To
K HAUMCHOBAHHIO TOPOALI NPHOABAAIOT ellle HX HA3BAHHS B BHIE
TIpHITAraTe/BHbIX, NIPHYEM NDH HAJIHYHH NPHMECH HECKOJLKHX KOM-
IOHEHTOB HasBaHHs PACNONAralT B MOPSANKe BO3pacTaHHs COAep-
JKAHWH  (HAUPHMEp, IIHHHCTO-KapGOHATHbIIL aleBpo-NecoK, rpa-
BHAHO-IIECHANas aJeBPO-TVIHHA, TJIAYKOHHTO-IIHHHCTBI I1eCKO-H3-
BECTHSK H T. I.).

[Ipu comepxannn B ocagke WJIH NOPORE OAHOrO H3 KOMIOHCHTOB
B Komnyectse 60% u Gonee BLIIENSIOT COOTBETCTBYIOLIHE THIHI TIO-
pox (TMecKH WM NecyaHHKH, JIMHHCTBIE WAL WJAH TJHHB H T. i1 i
TIp conepxannn 31oro komnounenra 90% u Goaee nopogy uMenyior
HA3BAHHEM 3TOro KomnoHexta. ITpu HaAHYHH IPHMeCH OAHOTO WJIH
HCCKOJIBKHX KOMIIOHEHTOB B KoJHuecTBe Goaee 5% xamaoro (mpH
COLEPKAHHU IJIABHOTO KOMmMOHeHTa Menee 90%, mo 609 Bk/Iioun-
TeJIbHO) K OCHOBHOMY HA3BAHHIO NPHOGABJSIOT HA3BAHHS STHX npH-
Mecell (B GopMe mpuaaraTe/bHOT0) H PacHo/araioT B nopsiKe yBe-
JINYEHHs] COMePIKanus mpHUMeceH.

Caenyer ykasate, uto mus yao6cTBa 0006LICHHST MaTepHaaa M
GoJiee HarISAAHOrO TpadHuEcKOro oToOpaKeHHss H3MeHEHHs 0COGeH-
HOCTeH 0CaJkoB MO NJOIAAH LeNeco06pPasHo HHOTAA OGBeIHHATH
HEKOTOPLIE KOMIIOHEHTHI NOPOJ, NPHHAANEKAIIHE [0 TeHeSHCY K Of-
HOMY H3 OCHOBHBIX THNOB (Hanpumep, 0GJOMOYHbBIE, KapGOHATHBIE
H T. n.). Tak, B HEKOTOPEIX cJayyasx nesecoobpasno 0O6beAHHATD
NeCYaHbli M aJeBPUTOBLII MaTepHas, NpHCBAUBAs eMy B IeJoM,
Kak npeanaraer H. JI. IlImunke [174], Ha3Banue «KJIaCTHTOBEIN Ma-
Tepuas». B HaHMeHOBaHHMSIX COOTBETCTBEHHO MOTYT ObITh TOTIA
HCTONb30BAHLI HA3BAHHSA THIIA «M3BECTKOBO-TJIHHHCTHIE KJaCTHTHI»,
«KJACTHTO-H3BECTKO-TVIHHA» H T. IL.

B paccmarpuBaemoit kaaccndukaunm aas nokasa CLIEMEHTHPO-
BAHHOCTH HJIH PBLIXJIOCTH MOPOABI COOTBETCTBEHHO H3MEHSIOT JIHIIb
ToCJIe/iHee CJI0BO B ee HA3BAHHMM, T. €. Ha3BaHHe NpeoG/afaolllero
B Hell KOMIOHeHTa. AHAJIOTHUHO H3MeHseTcsl Ha3BaHue JJS 0CAIKOB
HJ/IH WJIOB, pacnpocTpaHeHHe KOTOPHIX MOKAa3bIBAETCS HA 11aJe0reo-
rpaduyecknx xaprax. Hanpumep, Moxuo TOBOPHTb O INIHHO-AJIEB-
PHTOBLIX, TNTHHO-L0JIOMHTO-H3BECTHIKOBLIX H T. II. OCagKax.

ITpencrapasiercss 1enecoo6pasHBIM MOJAB30BATHCS Knaccuuxa-
LHeH aJleBPHTO-IIECUAHBIX TIOPOA TIO COCTaBy OOJOMOYHOTO MaTe-
pHana, B KOTOPO# TakiKe HCNOJNb30BAH NMPHHLHIN PaBHONPABHOCTH
Nopo006GPasyoLHX KOMIOHEHTOB B KJacCH(HUKALHOHHOM OTHOIIE-
HUK [21], 7. e. TOMIECTBeHHOMN BLIEYNOMSIHYTO KJlaccHpHKAHH
CMEIIAaHHBIX 0CalO4YHBIX MOpoA. Ee mpumenenne ofjeruaer BhIsiBJIe-
HHE H3MEHYHBOCTH cocTaBa 00GJIOMOYHON YacTH NMOPOJ MO IIIOUIALH,
TaK KaK B 3TOH KIaccH(pMKALMH OJIHOTHNHbIE HA3BAHHS BCerna OT-
PaxalT OJHHAKOBLIC KOJHYECTBEHHBIE COOTHOIIEHHSI KOMIIOHEHTOBE.

Cxema kmaccHpHKaLHH NOPO, 06IOMKH KOTOPBIX C/102KeHBI KBap-
L€M, MOJCBEIM IUNATOM H 0GJOMKAMH KDEMHHCTHIX IIODOJI, TpHBe-
Aexa nHa pue. 56. [lns ApPYrux KOMIOHEHTOB MPHHIUIIbI KJIaccubu-
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100 % xeapya

Nonesownams-
KBapYesn -
K,UEMHE‘EME

Keapueao—~
KPEMHEBLIE Keapyesble neALEOUNTMIBSIE
RONEGOUNAMOBYIE \ npresownamo-Kpemuesnie ;5 HPEMHEBLE

Kpemueasie Toresoanama-" Toneeownamoesie
ngACEOWNRMOBEIE KPEMHEBBIE HPEMHEBbIE
100 % nosessix wnamos 100 % obnorxae nopod

Puc. 56. Cxema KaacCH(HKALHH aJEBPHTO-NMECYAHBIX MOPOL MO COCTaBY o6aomMou-
HOTO MaTepHalna.

Kalpn Te Ke. B NpHBeNeHHOH CXeMe NPH HeOOXOAHMOCTH MOTYT
ynoTpe6asiThCsl TEPMHHBI H «TPAyBaKKa» H «IHTHT», a TaKke HX
NpoH3BOJHKE. B Takux ciyuasx npH COepKaHHH CPelH 06J10MOY-
HOH YacTH MOPOAL OGJOMKOB COOTBETCTBYIOLUIHX TIOPOJ B 90% wu
Gouee GyaeM HMeTh YHCTYIO FPayBaKKy WM YHCTHIH JHTHT (rpayBak-
KOBBIII TIeCUaHHUK, JUTHTOBLIH necuaruk). [Ipy MeHbiueM e coaep-
JKaHWH 3TOrO Martepuana Haspanue mopon Oyaer 06pasoBbIBAThHCA
no obmum npaswiaM. Hanpumep, MOXKHO BBIAETATH I0JEBOINNATO-
KBaplleBhie T'PayBakKH, TI'PayBaKKO-KBapleBhle M TIpayBaKKOBLIC
KBaplleBble IeCUaHUKH.

BPEMEHHBIE HHTEPBAJIbI J1JI51 MAJIEOTEOrPA®HYECKHX
KAPT H 3TAMNbl HX COCTABJIEHHA

[Ipu cocTaB/eHHH Tajeoreorpapuueckux KapT MHpa, MaTepHKoB
H KPYINHBIX DErHOHOB OOLIYHO NPHHATO OpaTh M KaXKOH KapThbl
GONBIION OTPe30K BpeMeHH (MepHOA, 3MOXY, BEeK) H CTPOHMTh HX
MOCJEI0BATEAbHO I/ BCeX OTPE3KOB BpeMeHH Ge3 mpobenos B mnpe-
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JAesiax Bcero BeIGPaHHOro BO3PAcTHOTO 3Tana. Yem gerafibHee KapTa,
TEM, KaK MPaBHJIO, Melblie GepeTcsi OTPe30K BpeMelHt, A1 KOTOPOro
OHA COCTaBJAETCH. DTO MPHBOAHUT K TOMY, YTO NPH AETaTbHbIX NAaJIe0-
reorpaduyeckux paGoTax 4acTo ILeaeco06pasHo, a HHOTAA H Heod-
XOAMMO CTPOHTh KapThbl HE [JI5 BCeX Fe0JOTHUECKHX MOMEHTOB HCTO-
PHH ONpPEJEe/ICHHOTO 3Tana pa3BHTHS H3yYaecMOTO PeruoHa, a JHIIb
LIS HEeKOTOPLIX H3 HHX. B o#nHX cayyasix BbiGOp Takux 3TamnoB
0GYyC0BJMBAETCS  ONPefeleHHbIME  MPAKTHUCCKHMH  NOTPeGHO-
CTSAMH — 1@J1ec000Pa3HOCTBI0 COCTABJCHHS KapT A TOPH30HTOB,
C KOTOPBLIMH CBSI3aHBI HJIH MOTYT ObITb CBSI3aHbl MECTOPOMKIAEHHS
NOJIe3HbIX HCKOMaeMbIX. B Apyrux xe ciayuasix HanGObIINE HATEpeC
MPEACTABJSIET COCTABJIEHHE KapPT AJf ONpele/eHHBIX MepeOMHBIX
MOMEHTOB TeOJIOTHYECKOH HCTOpHH. CuuTaeTcs, yTo HAHGOJee Ileje-
C000pa3HO COCTABJSATL B TAKOM CJydae KapThl /ISt MOMEHTOB MaK-
CHMAJIbHOrO Pa3BHTHSI TPAHCTPeCCHH M perpeccHil (WaH MOMEHTOB
MAaKCHMaJIbHOTO YBeJNHYeHHs Pa3MepoB obJacTell oca KoHaKOMIECHHS
uan cHoca). Ilpu Takom moaxofe Ha maseoreorpaduuecknx Kaprax
KaK Obl OTPa)alTcs CYLLeCTBOBaBIIHe KpafinHe KoJAeGaHHs Naseo-
reorpaduuecKoii 06CTaHOBKH, B YACTHOCTH, (QHKCHPYIOTCA KpaiiHue
noJioxenus GeperoBoil sunnn. Kpome Toro, mpH cocraBaeHHn Kapr
JJIsE MOMEHTOB MAKCHMAJ/IbHOTO Pa3BHTHsSI TPAHCTPECCHI B H3BECTHOM
Mepe oGJeryaercss BbleNeHHe OJHOBO3PACTHBIX OTIOMKEHHH /s
naneoreorpauyeckoro KapTHPOBAHHS, MOCKOJIBbKY B Kam/JI0M paa-
pe3e TpaHCTPECCHBHOMY 3Tamy GYAYT OTBEYaTh OTHOCHTEJBHO GoJee
rayGoKOBOAHBIE  GoJee yaaleHHble OT Gepera Bo BpeMst 06pa3oBa-
HHUS OTJIOXKEHHS.

[To muennio JI. B. Pyxuna [125], BeiGop 3TanoB HAHGOABLIAX
TPAaHCTPeccHil W perpeccuii A5 cOCTaBJEHHs NajaeoreorpadHuecKux
KapT BaKeH €lle U NOTOMY, YTO OH JaeT BO3MOMKHOCTh COCTABISTH
CAHHbIE CBONHbBIC KapThl /LISl OOUIMPHEIX TEPPHUTOPHI, MOCKOJBKY
OGBIYHO BO BCeX paiOHax, oXBaueHHLIX ZAaHHOH TPaHCTPeCCHedl, Mak-
CHMaJbHOE €€ Pa3BUTHE NPOHMCXOAUT B OJHO H TO Ke BPeMS.

Huoraa uenecoo6pasno cocTaB/siTh JAHTOMOMO-Nateoreorpaduye-
CKHE KapTbl 119 MOMEHTOB MaKCHMAaJbHOH H MHHHMAJbHOH pacue-
HeHHOCTH oOaacteil cHoca. IlpaBna, mockosbKy OOBIUHO 3THM MO-
MEHTaM COOTBETCTBYIOT 3Tallbl MAKCHMYMOB DerpeccHii H TpaHc-
TpeccHii, TaKas HeoOGXOAMMOCTb BO3HHKAET OTHOCHTETIBHO PEeLKO.

Hesasncnmo or macmraGa u 2eTaabHOCTH KapThl peKOMEHAyeTces
COCTABJATL MOCAEOBATEILHO /sl CMEXKHBIX OTPe3KOB BPeMeHH OT
COBPEMEHHOH 3TOXH K Gojee APeBHHM HJAH OT (O0Jee MOJOIBIX
3TanoB K 0oJiee APeBHHM, T. €. HATH OT H3BECTHOTO HJIH (oOJjiee H3-
BECTHOTO K MeHee u3BecTHOMY. Kpowme Toro, npu nocaenoBaTenbHoM
COCTABJIEHHH KapT OCYIIECTBASETCSl He TOJbKO B3aHMHBIA KOHTPOJb
TIPOBOAAMBIX PEKOHCTPYKIHH, HO H B MaKCHMA/IbHOH Mepe MOXKeT
OBITh HCI0/B30BAHO MPOSIBJEHHE YHACTENOBAHHOCTH B PA3BHTHH T1a-
JeoreorpaguyecKkux 06CTaHOBOK.

B ob6mewm cayuae cocraBienne naaeoreorpadpuuecknx KapTt pac-
najaercs Ha cJjejaylouHe stamsl [125]:
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1) BeIgesdenHe OHOBO3PACTHBIX OTJIOKEeHHH, IJas KOTOPHIX OyAeT
COCTABJATHLCH KaKjasd Kapra, Ccpead H3yuaeMoro 0camao4Horo
KOMILJIeKCa;

2) ompenesenne TEpBOHAYaNbHONH 00JACTH pAaCHpOCTpaHEHUA
9THX OTJIOMKEHHIl H BbBIICHeHHe ocoOeHHOCTeHl HX cocTaBa H
CTPOEHHS,;

3) Gusuko-reorpaduueckasi XapakTepHCTHKA JPEBHEH CYylIH H
pa3no00pa3HLIX BOJAHBIX GACCEHHOB.

Onnako XOTSI 3TH 3Tanbl B ONpeJeleHHOH Mepe CMeHSIT OIHH
ApYroii, B TO e BpeMs Bce OHH OOLIYHO TECHO CBSI3aHBI MEXKAY
coGoli 1 paora B IJiaHe KaKJloro H3 HHX B KaKoi-To Mepe HOJKHA
NPOBOAUTBLCS B TeUeHHe BCero BPeMeHH NpPOBE/leHHs maJjeoreorpa-
GdHYCCKHX HCCAeLOBAHHI. Tak, yacTo CYHMTAIOT, YTO OTHOCHTE/bHO
neragblble najgeoreorpaduueckre KapThbl, TaK ke Kak H reojormde-
CKHe, AOKHBI TO BO3MOMKHOCTH COCTaBJATBCS TMPEHMYIIECTBCHHO
B moJe, No KpaiiHefi Mepe HX NpejBapUTEJbHEIH Maker. B kame-
paNbHLIX K€ YCAOBHSIX AO/UKHBI TPOBOAUTBCH JHIIbL YTOUHEHH, ze-
Tanu3anns, 060CHOBAHHE TIOJYYeHHBIX B MTOJCBBIX YCIOBUAX NAHHBIX.

B mporecce cocTaBienus TajeoreorpadHyeckux KapT HEpeaKo
MOJIYYalOTCS AaHHble, 3aCTABJSIOLUIHE NePeCMOTPETh HE TOJNBKO Mep-
BOHAYaJbHble MpPeJACTABICHHS 00 YCIOBHSX 06pa3oBaHis TeX H/H
HHBIX OTJOMKEHHI, HO HHOTAA M INpOBEJeHHBle COMOCTABJIEHHA pas-
pesoB, OLleHKy BO3pacra TeX HJIH HHBIX yacrtefi HX. DTO 3aCTaBJISET
BHOBbL BO3BpAllaThCsl K BOMPOCAM, Kasajoch Obl, yie pellerHbM,
mpeisaraTh HOBHI BADHAHT WX PelIeHAs, a COOTBETCTBEHHO 3aTEM
u HcrnpasasTh camy kapty. Ilpn srom TAKOH TIpOLlecC MOMKET IOB-
TOPSTBLCA.

BOMPOCHI PEKOHCTPYKIIMH TOPH30OHTAJIbHBIX CMEILLEHHH
PH COCTABJIEHWM NMAJIEOTEOTPA®UUYECKHX KAPT

[Maneoreorpaduueckne KapThl 0OBIYHO CTPOATCS HA COBpeMeHHOI
reorpaguueckoil ocHose. OnHakKo B obJacTsiX Pa3BHTHS CcKJaanya-
THIX OTJIOMKeHHH, cHOPMHPOBABIIAXCS B YCIOBHAX TEKTOHHYCCKHX
nepeMellleHnii Ha OGOJblIMe PACCTOSHUA, IIPH najaeoreorpaduuecknx
PEKOHCTPYKLHSAX MPHXOAUTCS HCNOJIb30BATE HHYIO reorpa@uyecKyIo
OCHOBY, VUHTHIBAIOLLYIO BEpPOSATHOE PACNOJIOKEHHE OCAMOUHDIX TOJILL
10 3MOXH COOTBETCTBYIOLLHX Aeopmaiui. Takne peKOHCTPYKILHH
TpeGyloT MPOBeLeHHs AeTaNbHBIX ClelHalbHbIX paGoT M HCIOJb30-
BAHNS CJOMKHON METOLHKH, B OCHOBE KOTOPOH JexaT TeKTOHHYECKHE
npuembl [124]. Onnako B psife CIyuaes BBHIABISATH H OUCHHBATH mac-
mTaG rOPH3OHTANBHEIX TepeMelleHHi, HMEeBIINX MECTO YKE Nocae
06pa3oBalns OCaJOUHBIX TOJIL ONMpEeAe/]EeHHOro BO3pacTa, MOKHO H
HYXKHO € TOMOIULBIO YHCTO najeoreorpaduueckux npHeMoB. bes
NPOBEAeHHs TaKHX PEKOHCTPYKIMI 4acTo He MOryr GbiTh COCTaB-
JTeHbl najeoreorpaduueckue KapTbl, NMPaBHIbHO OTPaMKAIOMAC Obl-
Joe pacnpejeneHne duanko-reorpaduuecknx 0OCTAHOBOK H 30H

ocalKOHaKOIJ/JIeHH.
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[TponantocTpupyem 310 oAHHM npuMepoM. B Mesosolicko-Kaiino-
30MCKHX TOJINAX, Pa3BUTLIX HEMOCPEJCTBEHHO K CEBEpPO-BOCTOKY
or Pepranckoro xpeGra, oOLIYHO €CaH H IPHCYTCTBYIOT 00pasosa-
HUsT MEJIOBOrO BO3pacra, TO IO COCTABY H CTPOEHHIO OHH OTJIHYa-
I0TCS OT MesoBbIX oTJoxKennii Bocrounoii ®epranm (puc. 57, pas-
pes 1V).J/Iumb B ognom Mecre 6aiua Tanacco-@epranckoro pasaoma,
y sanagHoro oxkoHuanus Xxp. Ak-llIeipak, BcTpeuena mauka ormvio-
JKEHHI, 3aJleramlilas Ha Majeo30HCKHX I10pojax, 10 CTPOCHHID TOXK-
JIeCTBCHHAS HHXKHCMENOBBbIM OTJIOXKEHHSIM HEeKOTOpLIX paiioHoB Pep-
raHcKoi Buaiunbl. B ognom HaunGosaee NMOJHOM H3 H3YyYEHHLIX pas-
pesos (puc. 57, paspes III) oma wuMmeer caeaywilee cTpoenue
(cHH3Y BBepX).

1. Tloxo oGHa’KeHHBIE KOHIVIOMEDATH, B OCHOBHOM KDPACHOLBET-
Hble, HEOTCOPTHPOBAHHLIE, C BaayHamMi — 15—20 m.

2. Takie naoxo oOHAXKEHHBIE PO30BBIE U KPacHble IMECUdHHKH
€O CBeTIO-CePbIMH TpPAaBeJHTaAMH H, BO3MOMHO, C KpPACHBIMH [JIH-
Hamu — OK0J10 60 M.

3. Kpacusle rinHbl ¢ KapOOHATHLIMH JKEIBAKAMH H DEKHMH IIPO-
CJAOSIMH KPACHBIX M JKEJIThIX HeCYAHHKOB — OK0JI0 30 M.

4. Beanit (appopoBuiHbIH, TOHKOIEDPHHCTHIH H3BECTHHK — 5 M.

5. SIpko-KpacHble IMHHB ¢ OGH/MEM KapOOHATHBIX JKEIBAKOB —
5 M,

6. JKearo-cepuie rpaseantht — 1,5 M.

7. Cepuie n Genptle ap(opoBHAHLIE TOHKOIEPHHCTHIE HIBECT-
HAKH ¢ DEJIHKTAMH Xap H MEJKHX PAKOBHHOK — 4 M.

8. fpxo-kpacuble rMHBI, BHH3Y NepeMelmlasHble ¢ KapGOHATHLIME

JKENIBAKAMH, 4 BBEDXY ¢ MX NPHMECHIO — OKOoJio 5 M. Beiie He 06-
HAXeHo.

B Bocrounoit ®eprane umeior ouenb CXOZHOE CTPOEHHE JHIUb
HIDKHEMeJ0Bbe oTa0XKeHHsT OTTy3-APTCKOH AenpeccHs, uto npos-
BHJIOCH H B pacnpoctpaHenud nauku ¢ap@popoBHAHLIX H3BECTHSIKOB
(em. puc. 57). Hspectuskn Orrys-Apra u Ax-Illeiiipaka ToXKgECT-
BEHHbl KdK MaKpPOCKOMHYECKH, TAK H MHKPOCKONHYECKH, H AJSI HHX
XapaKkTepHO HepelKoe INPUCYTCTBHE DPEIHKTOB Xap — uepra, NpH-
cylias anbOCKHM H3BeCTHSKAM u3 Apyrux paiionos @epranmwt. Ilo-
10GHOE CXONCTBO OTJIONKCHHil JAeT OCHOBAHHE CYHTATH, UTO COOT-
BETCTBYIONLHE PAilOHBl B PAHHEM MeJy NPHHAMIEKAJN K OJHON 30HE
OJHOTHIIHOTO ocagKoHakomieHus. COBPEMEHHYI0 pPa3opPBaHHOCTD
APEaJoB PacnpoCTpaHeHHs OTJIOKEHHH 3TOM 30HEI MOKHO OOBSICHUTD
JH00 CYILECTBOBaHHEM OOGIIMPHON 06/1acTH OCAJKOHAKOIIICHHUS, COe-
AMHSBIUEH 3TH paHoHbl, JHOO NOCACPAHHEMENOBBIM CABHTOM 110
Tanacco-®epranckomy pasaomy.

Coennnenne paccMaTpHBaeMBIX YYacTKOB OZHOTHITHOTO OCALKO-
HakomieHust yepes Bocrounyio ®eprany me MOrJao HMerb Mecra,
TaK KaK MEJOBbIE IIOPOJABI, PACHOJATAIONIHECS IOFO-BOCTOUHEE MEkK-
aypeunss Kapaynryp—Kyrapr, oTinuaorest o coctaBy H CTPOEHHIO
paspesa. Peako oTiimueH TyT M cOCTaB rajek B KOHTJIOMEpAaTax, ia
H HampapJenHe cHoca 06/JOMOYHOTO MaTepHa a rOBOPHT He B 10Jb3Y
TAKOIo NPeAno/oKeHus (cM. puc. 57).
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Puc. 57. Cxema reosornueckoro crpoenust Cesepo-Bocrounoit ®eprannt u Hapoin-

ckoit Bnajanesl BOan3u Tamacco-@epranckoro pasjioma.
CoBpeMenHoe pacnpocTpaHende oT/OMKeHH#: [ — naneosofckux, 2 — IOPCKHX, J — MEJIOBHIX H
Gonee momonnix; 4 — Tanacco-PepraHcknufi pasnoM; § — MECTOHAXOXKJAEHHE HIYUCHHEIX paspe-
30B, COIEPIKANIHX Mauyky ¢apdopoBHAHEIX H3IBECTHAKOB, H HX HOMEp, COOTBETCTBYWOUIMA M0O-
PAAKOBOMY HOMEPY MNPHBOAMMBEIX KOJOHOK; 6 — MECTOHAXOMJAeHHe DPa3pe3oB, B KOTOPBIX OT-
CYTCTBYET Mauka HM3BeCTHAKOB; Hanpasiende NpPHHOCA 00JOMOYHOrO MaTepHaja: 7 —Io Ko-
cOil C/IOHCTOCTH, 8 — MO OPHEHTHPOBKE raleK PeUHEIX HJAH ACJIbTOBBIX KOHrJIOMEpaToR, 9 —
no OpHEHTHPOBKe ranek OGacceilHOBLIX KOHIJOMEpaToB; /0 — OCHOBHLIC TEKTOHHYECKHe rpa-
HHIIBI Meaoaoiicko-KaliHosolickex Bmagmm; [/ — rpaiidila TpeanoiaraeMolft 3oHLl pacrpocTpa-
nennst nayku GapdoOpPoBHANKIX H3BEeCTHHKOB; /2 — KourJaomepatsl; I3 — rpaBeantsl; /4 — nec-
YaHHKH; /5 — H3BecTHAKH; 16 — cMech KapGOHATHBIX JKEJBAKOB M TaHubl; [7 — ramen; /8 —
gepecaaHBailHe COOTBETCTBYIOULHX MOPoJ; mpeoGiaganHe NpH NepecaauBaHHH; [9 — H3BeCT-
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Manonpasaonogo6uoii MPEACTABASETC BOAMOKHOCTD coefuue-
HHS paccMaTpuUBaeMblX pPailOHOB M K ceBepo-BOCTOKY ot Tasacco-
Depraickoro pasaoma 1o cleAyoIMM coobpakennsam. Kaxk NpaBuJo,
BCE KPYnNHLIE 3JIEMEHTHI COBpeMeHHOro peaneda Taup-Illans B reue-
HHE Me303051 — KaiiH030si PasBHBAJHCh YHac/ief0BaHHo. [lostomy
TPYAHO NPEANIONIOKHTD, YTO B DAaHHEM MeJy TePPHTOPHsS 3amajHOl
dactu cospeMennbx rop Kéx-Hlupum-Too npeacrasasuia codoit o6-
J1dCTh YCTOHUMBOIO OCA/KOHAKOIVICHHS, @ [103:Ke MPOH3O0IIIA HHBEP-
CHS CTPYKTYPLI, NPUBeJIIas K BO3HHKHOBEHHIO Ha TOMH JKe TeppuTo-
PHH yeToHuHBOK o6aactu cHoca. Kpome rtoro, Bpsig s MOJHOCTBIO
YHHUTOXKH/INCh OBl  MeJIOBble OCAaJKH HA STOH TEPPUTOPHH NpPH
00BIYHO XOpOMIeH COXPAHHOCTH BEIBETPEJIOI NMOBEPXHOCTH OoJsee
APEBHEro neHensena u oOlled TeHACHIMH K TPAHCTPECCHBHOMY 3a-
JICTaHHIO BCe Oosiee MOJOABIX oraoxenuil. [Tociennee, ckopee, 3a-
CTaBaser IpeAnonaratb, 4YTO0 MEJIOBLIE OCAJKH OTJIATAJHCH JHIIb
Ha TePPHTOPHAX nNpuoceBol yactu HapoiHckoll BnagunbL.

OpHenTHpoBKa rajiek B MeJOBBIX OTJIOKEHHSIX 3aMaiH0l OKOHEY-
HocTH xp. Ak-Ilbifipak CBHAETENBCTBYET O HAKJIOHE MATeOCKJIOHA
B 3TOM paiione B o6ueM K tory. Cocrap rajex B KOHTJIOMepaTax
TAaKXKe yKasblBaeT Ha NPHHOC HX M3 CeBEpPHBIX paioHOB. [ anabKu
H3BECTHAKOB HEPEAKO IO CBOHM OCOOCHHOCTSIM (OKpeMHEeHHOCTH,
MPHCYTCTBHIO MIIAHOK HaH (opaMuuu(pep) CXOAHBI C BCTpeyalo-
ILHMHCS B OHOBO3pAaCTHbIX OT/IOKenuax OTTys-Aprckoit menpec-
CHH, UTO TO3BOJISET Mpejnosarate 00pasoBaHHe HX 3a CuUeT paspy-
IIeHHsl OJHOH H TOH Ke 00JacTH cHoca. Mayuenne H3BeCTHSKOBBIX
rajek 3 Me/qoBeIX OTA0KeHHH OtTTy3-AprcKoil aenpeccuH 1o3so-
auno 3. H. Iospkosoit u B. B. [osipkosy npuiith BLIBOJLY O IpH-
HOCe HX M3 paiioHa coBpemenunix rop Kéx-Mlupum-Too. Boamoxno,
OTTYJa K€ NPHHOCHJIHCH OGJOMKH H3BeCTHAKOB B pailoH 3amajHoil
uactH coppemernoro xp. Axk-llwiiipak. ;

Takum o6pasom, ropo Kék-Plupum-Too kak momoxmresnbnas
(opma penveda, oueBHIHO, CYUIECTBOBANH YiKe B paHHeM Meay.
B rakom cayuae Bpsia au 3Ta aHTHKAMHAJDHAS CTPYKTypa CaOyKH/a
TIPOJIOIKEHUEM CHHK/IHHAIBHOH— OTTy3-ApTckoil. Boiee Beposr-
HBHIM Oyaer npeanonoxenue, uto OTTy3-ApTcKas jenpeccus B pai-
HEM MeJy HMeda TIPOJOJIKEHHE Ha CeBepPO-BOCTOK — 3amajHylo
4actb cospemenHoil Hapoimckoit  Bnagnnel.  [Ipunagie:kHOCTBIO
K eIHHOH CTPYKType, 3aMblKawoueiics K CEBEPO-BOCTOKY H TMOTPY-
JKaloledcs K 10ro-zanajy BIVIOTb [0 COepHHenus ¢ ®epranckof
BIIAJAHHOMH, BEPOATHO, OOBICHSIOTCA M CHIbHAS H3MEHYHBOCTH OTJIO-
Kenui B orporax xp. Ax-llwiipak, u sakoHoMepHOe yBeJHYEHHE
MOLLHOCTEH Pa3pe30B B 10ro-3anajHoM Hanpasiaennn (cu. puc. 57).

HAKOB, 20 — Kourjaomepatos, 2/ — cMecH KapGOHATHBIX JKCABAKOB H rAHRL, 22 — NecYyanHKos,
23 — mecyanHuKOB M IVIHH, 24 — raun; 25 — COCTAB MEAKHX (3—4 em) ranek B HEKHell uyacTh
KOHTJIOMEPATOBOH MavykH (UEHTP KPYKKOB B MecTe DACHOJOMKeHns COOTBETCTBYIOILEro pas-
pe3a, HCKJIIouas paspesnl ¢ HOMEPAMH, JIISl KOTOPBIX KPYIKOK CTOHT DPSIOM): @ — H3BECTHSKH,
6 — neCHaHHKH M KBADUHTH, 8 — KPEMUH | KBapl, & — sddysuse, @ — cnanuul, e — npoune

OopPoJLEL
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Pasobuienye 5Toi eAHHOW CTPYKTYPbl H OJHOBPEMEHHO 30HBI TOXK-
JeCTBEHHOI'0 0CaIKOHAKOIJAEHHs! 10 COBPEMEHHOIO I0JI0KEeHHS Jierue
BCero 0oOBSICHHTL IOC/AepanHeMenoBsiM casurom no Tamacco-®ep-
raHcKOMY pasioMy ¢ aMminTyaoi okoao 60 kv. Ckopee Bcero, 3ToT
C/BAI HauaJ TpPOSBJSTHCH yiKe HA pyOeke PaHHEro H TMO3JHETO
Mena, BhI3BaB pasotuenne Otrys-Aprckoit m HapoiHcKoit aenpec-
CHII, 4TO CKA3a/10Ch B OTCYTCTBHH K ceBep0o-BOocTOKY oT Tasnacco-®ep-
raHcKOro pasjaomMa OTJOXKEHHH, CXOAHBIX ¢ BepXHeMeJOBLIMH OCa-
kamu Pepranbl. Manoxennoe npejcrasienue MnoayYHaI0 cBoe OTpa-
JeHpe Ha JHTOJOrO-maneoreorpaduuecknx kaprax (cm. puc. 50,
51), mpuyeM NpaBHJABHOCTH €r0 B CBOIO OuYepeb HAll/ld NOJTBEP-
KIeHHE B MPOILECce COCTABICHHS KAPT.

BCNOMOTATEJIbHBIE CXEMbI
K MAJIEOTEOTPA®HYECKUM KAPTAM

QOuenk yacTo 0OJbIIOE KOTHUECTBO (PAaKTHUECKHX HaHHBIX HE MO-
JeT GbITh NOKa3aHo Ha ajeoreorpaduueckux kaptax. B o xe BpeMs
NpH CcOCTABJEHWH KapT, a 4acTo H NpH JaJbHellleM aHaluse HX
HCIIOJb30BAHME 3THX JAHHBIX MOXKeT ObiTh He TOJBKO IenaecooGpas-
HBIM, HO H HeoOXOAHMBIM. BOT modyemMy B TakHX caydadx cjaelyer
uMelomuiicas Marepuan OOOOLHTL NYTEM COCTABJEHHSA BCIIOMOra-
renbHBIX cxem [125]. Takue cxeMbl mpH OOJBIIOM KOJHYECTBE JaH-
HLIX MOTYT OHITb CAMOCTOSITENBHBIMH, NPH MAJOM — OOBEHHEH-
HpiMH. [IpH HAJHYHH COOTBETCTBYIOLIHMX JIAHHLIX COCTABISIOTCH:

1) cxema pacno/iOKeHHs HCIOJb30BAHHBIX €CTECTBCHHLIX paspe-
30B M PaspesoB M0 CKBaxHHAM ¥ PacnpocTpaHeHHs IOPOJL COOT-
BeTCTBYIOLLEro BogpacTta. JTo Kak Obl cxeMa (paKTHYECKOro mare-
puana. [Ipn nuaMeHunBOM neTporpaduyeckoM cocrase OTJIOMKEHHH 110
paspesy ya00HO BOJH3M OT TOUEK PACMOJOMKEHHA HIYUEHHBIX Pas-
pes3oB [aBaTh CXeMaTHYCCKHE KOJOHKH;

2) cxema PpacHoJOXKeHHs TEKTOHHYECKHX CTPYKTYP, CYyLIECTBO-
BaBLIMX BO BPeMs, 1Js KOTOPOTO COCTaB/ACTCA KapTa;

3) cxeMa HW3MeHeHHs 0CAJKOB BO BpeMs OKaMeHEHHs H MeTd-
mMop(duama, cocTaB/isieMast A BBISICHEHUS IIePBOHAYAJIBHOIO XapaK-
Tepa OTJIOXKEHHH B CJAydae 3HAYATEJBHOTO NPOABJEHHs MPOLECCOB
mMeTamMoppHuama;

4) najneofMHaMHuuecKasl cxeMa, XapakrepHsyrollas 0COOEHHOCTH
NIBHKCHHSL CPeJlbl OTJIOKEHHs 0Cajlo4HOro MarepHaJa. Ha neit npu-
BOAATCS AaHHBle 0 MpeobiajaplleM HAKIOHE CTOHKOB B KOCOCJI0H -
YaThIX TEKCTypax H YIUIOMEHHBIX Tajek, 00 OPHEHTHPOBKE YILJIH-
HEHHLIX OPraHHYeCKHX OCTATKOB, OCEil rajek, 3HaKOB psidH, 1po-
MOHMH, O HampaBJeHHU JBHIKEHUS MYTbEBBIX MMOTOKOB H OnoJI3aHHi
0caaKkoB, 00 M3MeHeHHH cocTaBa Tpy6000JOMOYHOTO H IECYanoro
MaTepHaJjia, TIO3BOJAIONINE CYAHTh O HAaNpaBJeHHH cHOca M TPaHC-
NOPTHPOBKH OCAL0YHOr0 MaTepHana;

5) Omoreorpaduueckas cxema, obobuiaonias JAaHHbe, HMe-
IHe mageoreorpaguueckoe 3Hauenne, MONYYeHHbIC TPH H3YUeHHH
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NPHCYTCTBYIOLUMX B PAacCMATPHBAEMbIX OTJOMKEHHIX OPraHHUUYECKHX
OCTATKOB; :

6) cxembl ocoGeHHOCTell H3MeHeHHs! 10 MJIOIaAH pacipocrpate-
HHf HEKOTOPBLIX OOJOMOYHBIX H ayTHTeHHBIX (pHc. 58) MHHepaJoB,
XHMHYCCKHX KOMIIOHCHTOB NOPOJ, XHMHYECKHX 3JIeMEHTOB HJIH HX
OTHOIIEHHH; TEPPHIEHHO-MHHCPAJOTHUECKHX H TEpPPHICHHO-TETPO-
rpauyecKux NPOBHHILHIL;

7) cxeMbl H3MeHEHHsI 110 IVIOLLAAH NEeCYaHHCTOCTH OTJIOMKECHHI,
rpanyJoMeTpHYeCKHX IapaMeTpoB, OKATAHHOCTH OGJOMKOB H 3epeH
H JIp. (COCTaBJAIOTCSA MPH AOCTATOYHO OOJBUIIOM KOJHYeCTBe (haKTH-
YEeCKHX MAHHBIX).

3HAYEHHE
MANTEOTEOTPA®PHYECKHX KAPT

B03MOKHOCTH HCNOMIb30BaHHS JIHTOJOTO-Naneoreorpaguueckux
KapT B NPaKTHYECKOM H HAayuyHOM OTHOIIEHHH OYeHb BEJHKH H pas-
Hoo6pasuel. H. M. Crpaxos eue Ha V Bcecoo3HoM JauTtosoruye-
cKkoM coBeulaHuu B 1961 r. moguepkuBan: «/las nauTosora H reOXH-
MHKAa JHTOJOrO-(annanbHas Kapra (B COBPEMEHHOM IOHHMAHHH
JHTOJOTO-aMeoreorpaduueckas — H. B.) uHe kosely paboTsl H He
caMole/b, a TOJBKO CPeACTBO HAUATh TEOPETHUECKOe HCC/Ie/0BaHue,
1M03BOJISIOLLeE PellaTh BONPOCH O 3aKOHOMEPHOCTAX XOjAa JHTOre-
He3a M pasMelleHHsl MOJIe3HbIX HCKOMAeMBIX B JaHHOH KOHKPETHOH
tu3nKo-reorpaduueckoil obcraHoBke. B pykax JiHToJIOra JHTOJNOTO-
tdanuaabHasi Kapra, mo CyLIeCTBY, AOJXKHA ObiTb JOKYMEHTOM /s
Hauanaa paGortul» [89, c. 5]. [lpomenmne fnocjae 3TOTO TOAbI MOJ-
HOCTBIO MO/JTBEPAHIHN YKA3aHIOE NOJIOKENHe.

Her Heo6xoaumMocTH OCTaHaB/AMBATHCS Ha BamHOCTH COCTABJE-
HHsl JIHTOJIOrO-11a/1eoreorpauueckiux KapT pasHLIX MaclTaboB st
BLISICHEHHSI 3aKOHOMEpPHOCTeH (POPMHPOBAHHSA OCAJOYHLIX IMOJIE3HbLIX
HCKONAeMbIX, HAYYHOrO NMPOrHO3a TMOHCKOB HX MECTOPOXKIAeHHi, Go-
Jee paluoHadbHOH pa3BeIKH H 3SKCILIyaTallHH MeCTOPOKIeHHH,
BrnoJiHe oueBHAHO, UTO H KIUMaTHuYecKas oOCTaHOBKA, H IeTporpa-
¢duuecknil cocras obaacTeil cHOca, H XapakTep pacyJeHeHHOCTH 00-
JlacTeil cHoca, H JeTaJu YCJAOBHH OcaJKOHAKOIJIEHHs, I MHOTHE ApY-
rHe ocoOeHHOCTH Tajeoreorpaduu, oTpaxaeMmble Ha najeoreorpadu-
YyecKHX Kaprax, HMeloT TepBocTeleHHoe 3HAauyeHHe MPH pelieHHH
VKa3aHHBIX IIPAKTHYECKHX BOMPOCOB.

Jlurosoro-najeoreorpaguyeckue KapThl MOTYT OLITH LIHPOKO
HCIONIb30BaHbl, KaK OBLIO NOKa3aHo B MHOTOYHC/ICHHHIX paboTax
A. B. Pouosa ¢ coaBTopamH, [Jsi pelleHHs pasHOOOpasHbIX OOIIHX
BONPOCOB TEeOXUMHH, JHTOTEHE3a M 3IBOJIOLHH JHTOTeHe3a B XOJe
reoJIorn4eckoil HeTopHH 3eMaH. YOeAATeJbHBIM IPUMEPOM BO3MOK-
HOCTH INpUMeHeHHs] majeoreorpa(HueckKux KapT s pelleHus o6-
leTeopeTHUeCKHX BONMPOCOB IeoJOTHH siBasiercs pabora A. JI. fn-
mruna [180], B KoTOpoil Ha OCHOBAHHH aHAJU3a NajleoreorpadHuyecKux
aTyacoB, onmyGAMKOBaHHBLIX 3a mocieAnue 15 Jer, AoKasbiBaercs
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Puc. 58. Ilpumep cxeMbl pacnpocTpanenus snupora (a) u GochaTHBIX MHHE-

Venoeuwie obosnaveHnss cm. Ha pue. 6.

OLMOOUHOCTh IHHPOKO PACHPOCTPAHEHHOI'O NMPEACTAB/IEHHs 06 0AHO-
BPEMEHHOCTH KPYNHBIX TPAaHCTPecCH W perpeccuii B Ipejenax Beel
3eman, C nomollsio najgeoreorpapuueckux KapT MOMHO BBISICHHTD
XapakTep M MCTOPHIO TEKTOHHUECKHX ABHXKEHHI 3€MHOH KOpPBI, BbIsi-
BHTb CYHIECTBOBAHHE KOHCEIHMEHTALMOHHBIX CTPYKTYP H JIp.

B Tom cayuae, ecian majeorcorpauueckue KapThl JeHCTBUTEIbHO
OTBeUaT TPeOOBAHHAM, K HHM NPEALABASEMBbIM, T. €. 0a3upyoTCs
Ha CHHTEe3e BCceX HMMCIOLIHXCSl TeOJOTHUECKHX AaHHbIX H ¢ MakKCH-
MaJbHOH MOJHOTOH OTpaKawT (GakKTHUeCKHH MaTepuas, OHH SBJIf-
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panos (6) B mmkiremenonux (/) u Bepxuemenosux (/) oraomenusx Pepras-
CKOIl BHajlHbl.

H0TCS BaXKHBIMH Ie0JOTHUECKHMH JIOKYMEHTAMH, NO3BOJSIONIUMH Ha-
YIHO ODOCHOBBIBATb MOMCKH MOJE3HLIX HCKOMaeMblX. Takue KapThl
Mo Mepe NOJYYeHHs] HOBLIX JAaHHBIX JOJIKHBl HOCTOSIHHO KOPpPEKTH-
pPOBATbCH, JAETATHSHPOBATHCHA, T. €. OLITh HE TOMIBKO Pe3yJbTATOM
KaKoro-to 3Tama HCCJAeJOBaHMi, HO H MOCTOSHHO OAHON H3 ¢opM,
OJIHAM H3 MeXaHM3MOB MPOBOJHMBIX Najeoreorpa@uueckux pabor.



riAsA 7 HEKOTOPBIE MPOBJIEMbI

M3IMEHEHHS (PM3MKO-TeorpacIMHecKnX YCnOBHH
OCafAKOHAKOMNNEHHsl B CBA3M C dBOMIOLMEH
6uocchepsl

EJLUHCTBO PA3BHUTHSA NMAJIEOTEOTPA®HYECKHX
OBCTAHOBOK

Kaxk yxe ormMeuyasnock paHee, eIMHCTBeHHbIH 00 beKTHBHLIH HCTOY-
HHK JAHHBIX AJs Tajeoreorpaduueckux PeKOHCTPYKIHUI — JOCTYI-
Hble /715 M3yyeHHs TOpPHBIe NMOPOABI M COJepXKallnecs B HHX Opra-
ruucckne octaTki. Ilosromy masieoreorpaduueckue NOCTPOEHHs
BO3MOMKHBI JMINbL s TeOJOTHUECKOro 3Tana pasBuTHs 3eMaH, OT
KOTOPOro B TOH WJIH HHOH Mepe COXPaHHIHCh 3TH JIOKYMCHTBI. B To
e BpeMsi B Tocaenne rojsl Bce GoJbluee NpH3Hanue npuoGpeTaoT
nBa (yHAaMEHTAJbHBIX NPEACTaBICHHS, KacaiolHecs J0KeMBpHii-
CKOli reoJOrHYecKoil HCTOpUH 3eMJH H HEeNoCPeJCTBeHHO CBA3aulble
¢ npoGseMaMH najeoreorpaduu.

OnHO M3 HUX COCTOMT B TOM, UTO AAKe CaMbie APeBHHE NMOPOJibL
KOHTHHECHTOB HepPedKO 3aKJo4alor B cebe caelbl OCaXAEHHS caa-
rajolero ux Matepuana B soje. CiejgoBarteabno, THApPochepa npes-
Hee, UeM caMble ApEeBHHE H3 H3BECTHBIX TOPHBIX NOPOZ [183].

Jlpyroe mnpejcTaBlenne, pasBHBaeMoe A. B. CupmopeHko H
BO3MVIABJAAEMBIM MM OOJBIINM KOJJIEKTHBOM HCClenoBaTenei Jio-
KeMOpHsl, 3aKA04aercss B MPH3HAHHE KaK NMPHHIHNHATBHOTO EJMH-
CTBA T'eOJOTHUECKUX 0OpasoBanmil apxes, MpoTepo3osi H haHeposos,
TaK | TOTO, YTO PA3BHTHE 3eMHOM KOPbLI Ha MPOTSKEHHH BCeH reoJo-
PHYeCKOH HCTOPHH OBLIO €IMHBIM, HO 3BOJIONHOHHO H HEOOPaTHMO
VCIOKHAIOLULAMCS.

ITo muenuio A. B. Cugopenko [132], B HacTosillee BpeMsi MOKHO
CUMTATH JOCTATOYHO OOOCHOBAHHBIM IMIpeACTaBIEHHE O IIHPOKOM
pa3BUTHH B AOKeMOpPHH, HauWHasi ¢ PaHHEro apxes, INepBHYHO-0CA-
JOYHBIX TIOPOJ, MOPOKACHHBIX K30TCHHBIMH TPOLECCAMH. A. B. Cu-
JIOPeHKO YTBEP:KAaeT, 4TO MPAKTHYECKH BCe THIL 0CALOUHLIX MOPOL,
u3BecTHbIC B (haneposoe, OTMEUAOTCS B JOKeMOPHH B BHIE MeTa-
Mopdrueckux 3KBHBajeHnTOB. Tak, Ha BCeX H3BECTHBIX IIHTAX, Ha
Bcex crpaturpauuecKMX YPOBHAX M B apxee, H B HHXKHEM NpoTe-
po3oe, He roBOPs yXe O BepXHEM IPOTepo3oe, GeccrnmopHo MPHCYT-
CTBYIOT BCe THIBI MeTaMOp(QH30BaHHBIX K/IACTOTEHHLIX MOPOL,
npejcTaBjenHble cefiyac MeTaKOHrJoMepaTaMM, KBAapLHTAMH, KHC-
JABIMH THeficaMi, naparpasuramu u naparpanyanramu. [lupoxo
pa3BUTHl MeTaMOP()H30BaHHbIC BbICOKOTIHHO3EMHUCTLIE MOPOJLL: KHA-
HUTOBHE, CHJAJMMAHHTOBLIC, AHAAJTY3HUTOBble CJAdHLDI, IHACIOPHTH,
KOPYHAMTH, HaXKAakd. DTO Bce MeTaMOp(HUCCKHE AHAJIOTH Kao/H-
HHTOBBIX, MOHTMOPH/IJIOHUTOBLIX, GOKCHTOHOCHBIX H TJIHHHCTO-Kap-
GOHATHBIX TIOPOJ, NPEBPaTHBIIHXCSH B NMapaaM(HOONHTLI, OCHOBHbIE
KPHCTAJIOCTAHIbl, Ka/blHdUpLl, MpaMophl. Berpeyatores W amaTi-
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TOHOCHEI® TIOPOABI, 00pasoBaBlnecs npH Metamopduame u3 hocdo-
PHTOB, a TaKXe MeTa3BAMOPHTHI, FOHAHTHI H [PYrHe XEMOTCHHBIE
nopoxet [132].

ITpu 3TOM cymlecTBeHHb He TOJALKO (aKT MHUPOKOro pacupocTpa-
HeHMsI B IOKeMOPHH 3eMHOIl KOPEI Pas3/iHYHBLIX THIOB MeramopdHao-
BAHHBIX OCALOYHBIX TOPHBIX NMOPOJA, HO M TO, UTO 3TH MOPOALI CJa-
raloT TJaBHYIO YacThb LIHTOB, 00pasysd CTPYKTYPHYIO OCHOBY moJef
pasBuTHS J0KeMOpuiickux Tosul. Tak, nmpoBeseHHble MOACYETH pac-
NpocTpaHeHHs: MeraMop(dHUeCKHX IOPOA M TEpPeBOL UX B COOTEET-
CTBYIOIHE OCAJ0uHble SKBHBANEHTHl IOKa3alH, YTo B INpegesax
IIHTOB NOKeMOpHiCKHEe TOMIIH He MeHee u4eM Ha %y cl0KeHbl mep-
BHYHO-OCAOYHBIMH HJIH (B MEHBINEl CTeleHH) BYJKaHOTeHHO-0Ca-
MIOYHBIMH TIOPOJIAMH, MOABEPTIIMMHCS MeTaMOp®HIMY HJAH rpa-
HUTH3AIHH.

OcHoBbIBasich JKe HA PACOPOCTPAHEHHOCTH OCALOUYHBIX IOPOL
B nokemGpun, A. B. Cunopenko [132] nesraer BaKublil NIpHHIHNTHATD-
HBLH BBIBOJL O TOM, UTO 3¢MHAsi KOpa B I0KeMOPHH, KaK H 0Caji0uHBI
YexoJ B (paHepo3oe, B OCHOBHOM Oblia CJAOXKEHA NMepBHYHO-OCALOU-
HBIMU NOPOJAMH, HO BIOCJEICTBHH MeraMophusoBanHbMi. [Tpuyem
KOTHYECTBCHHBIE COOTHOLIEHHS MEXKAY OCAaJOYHLIMH H MarmaTHye-
CKUMH TIOPOZAMH B OJIHOTHHOHLIX TEOCTPYKTYPHBIX O6CTaHOBKAX
n1atGopM WM TOABHKHBIX 30H KaK B JOKeMOPHH, TaK H B thane-
po3soe Gwliu Gausku. Ilocaennee cBHAETEALCTBYET O TOM, UTO H JJISI
apxesi, H IJsi NPOTePO30si XapakTepHa NPEHMYIIECTBEHHO Ta Ke
34KOHOMEPHOCTh B COOTHOLIEHHH 3K30TCHHBIX M 3HIOreHHbIX TpoLec-
COB, KOTOpasi nposiBisijack B (aneposoe. Bor nouemy npasomouen
BEBOA: «HbiHe Hiest «HCKIIOUHTENBHOCTH® Te0JOTHUECKHX M Ie0XH-
MHYECKHX IPOLECCOB B JOKeMOpPHH TPHILTA B NPOTHBOPEUHE C TeM
OrPOMHBIM (PAKTHYCCKHM MaTepHajoM, KOTOPHIH HAKOIJIECH IO oca-
JOYHOH TEOJIOrHH AOKeMOPHS M CBHAETENbCTBYET O NPHHIHIHAMD-
HOM eJIHHCTBE Ie0/IOTHUeCKHX 0Opa3oBanuii apxest, NpoTepo3os H (pa-
Hepo30d. JTO MO3BOJH/IO [0-HOBOMY B3IVISIHYTL HA DPAHHHE 3Tallbl
re0JIOrHYEeCKOT0 PAa3BHTHS Hauledl MJIaHETHl H NPHBEJIO K BBHIBOLY
O TOM, YTO Pa3BHTHEe 36MHOH KOPBLL HA TMPOTSKEHHH BCEeH reo/orHue-
CKOWH MCTOPHH OLLTO B MPHHILHIIE €IHHBLIM, HO 3BOJIONHOHHO H HEOO-
parumo yeaoxuswomuMesi. Mexons u3 storo onpejensiiomue dak-
TOPBI TEOXHMHH THINEPreHe3a B paHHeM AOKeMOpPHH OBLIH B OCHOB-
HOM Te e, yTO u B Gosiee mo3axue smoxu» [134, c. 9].

Ecau npusiep:kuBathesi STHX TpPeCTaBAeHH, TO HYKHO CUMTATD,
YTO B TCUCHHE BCeH reo/IOrHYecKOH HCTOPHH 3eMJIH Pa3BHTHe NaJeo-
reorpauueckux 06CTAHOBOK TAKKe OLIJIO eIHHBIM M SBOJOIHOHHO
YCJIOXKHAOIIHMEA. KpomMe Toro, H3 yKasaHHBIX TPeJCTaBJIeHnil cie-
AYeT, YTO B TeUeHHC BCeH TeONOTHYECKOH HCTOPHH 3eMJH Mbl He
MOXEM HAMETHTL KaKoro-HubGyap (HandecKoro pybemxa, J0 KOTO-
poro KM3HbL He MOTJa cyulecTBoBaTh. JKH3Hb BO3MOXKHA JHIIL NPH
HaJIHYHH BOABI B XKuAKol ¢ase. [TockonbKy Takast Boja yxe cyiie-
CTBOBasa, Korjaa o6pasoBLIBAINCh JlaiKe CaMble IPEBHHE M3 H3BECT-
HBIX MOPOJL, C/IeJOBATE/ILHO, yiKe B TO BpeMs (QH3HYECKOE COCTOSHHE
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BOJLI HEe MOINIO TIPEmsITCTBOBATL CYILECTBOBANMIO FKH3HH. Tpuniu-
THAJMBHOE eHHCTBO FEOJOTHUECKHX NPOIeccoB B apxee (T. €. B 3Tar,
HauHHasi ¢ KOTOPOro Mbl TOJIBKO M pacmojaraeM TreoJorniccKAMu
MTOKYMEeHTaMH B BHIe TOPOJ) C TAKOBLIMH HoJee MO3AHUX 3TANOB
pasBHTHA 3eM/H TAKKE HE 1aeT OCHOBAHHH CUHTATB, UTO B TCUCHHE
re0JJOTHYCCKOl MCTOPHU OTMeuaauch (PakTopbl, NMPEenATCTBOBABLIHE
CYILECTBOBANNIO KH3HN.

Bonee toro, padoTnl MOCACAHHX JeT [131—134] noxasanu, 4TO
ocajoulble MOPOABl AOKeMOPHs, HAUMHAS C HUXKHeaPXCHCKUX, 3a-
KII0UaI0T B ce6e PsiL NPSMBIX H KOCBEHHBIX NPH3HAKOB 6blIOro Cy-
IleCTBOBAHNS ¥KUBOTO BellecTsa.”

Cilelibl JKHMBOrO BEIECTBA COTIACHO JAHHLIM HOBEHIIMX HCCJIe-
nosauuit [132, 133] B BHAe MOLIHLIX TOJIII VIJIHCTO-TPAPHTHCTBIX
cl1aHIeB, YepHLIX caaHues, rpaduToBOH NUrMeHTAaLHH, IIYHTHTOB,
KYXOJUTOB H APYFHX MOPOJL BCTPEYAIOTCS B CAMBIX JAPEBHHX ofipa-
30BaNUAX HAuMHAs ¢ paHHero apxed. [Ipu 3TOM YrjepoaHcThie H
VriepoacoieprKaniue Nopoasl MpecTaBasior coboil MHPOKO Ppac-
NPOCTPAHEHHYIO H HEOTLEMJEMYIO 4acTh ocanouyHo-mMeramopduue-
CKHX TOJIIL KaK apXxeficKoro, Tak H MPOTEPO30HCKOro Bo3pacTa B Ipe-
nefax IPaKTHUECKH BCEX H3BECTHBIX NOKeMOPHICKHX PErHOHOB.
Bo MHOIHX METANOPOAax, BO3PACT KOTOPLIX NPEBHIIACT 3 mapa. Jner,
yiKe BeTpeuaeTcesi GHOTCHHBI YIIepol, UTo GeccrnopHO L0Ka3bIBARTCH
THTOJNOFHUCCKHMH, MHHEPAJOTHUCCKHMH, TEOXHMHUCCKAMH, GHTYMH-
HOMOTMUECKHMH ¥ GHOXHMHYecKHMH Metopamu. Msoromubiii cocTaB
yrjepoia yriiepoaHCThIX MPOSIB/IEHHl 0CaL0YHO-MeTaMOPPHYECKHX
MOpo NOKeMOpHs TaKxKe CBHAETEJIbCTBYET O TOM, HTO 3TH MPOAB-
JIeHHs NPeACTABITIOT cOO0H MPON3BOAHLIE «OUOJOTHUECKHX CHCTEM>.

Bo Bcex cayuasx rpadmutoBOe WM YIIHCTOE BELLECTBO Pacrpo-
CTPAaHCHO M pacrpejieneHo B 0CAMOMHO-MeTaMOpP(hHUCCKHX NOPOJIAX
B COOTBETCTBHH C TeOJOTHUECKHMH H JHTOJNOrHIECKHMH OCOGEHHO-
CTSIMH CTPOEHHSI W Xapakrepa mOpoj H TOJIL Ono nposiBafercs
B BHJE MGJAKOr0 TOUEYHOTO pacrmpesiesieHusi, 3aKOHOMEpPHO MOLUH-
Hssich CJAOHCTOCTH, MHUKPOCJIOHCTOCTH, pHTMuunocTH. Bee 3To pac-
cMaTpuBaeTcss KaK HEONPOBEPKMMOE [0Ka3aTeJhCTBO HE TOJBKO
CeAHMEHTOTCHHOM TIPUPOJL TPaUTOBOrO H YINHCTOr0 BEILECTBA
B 1leJIOM, HO H CEJIHMEHTOrEHHOr0o, CHHXPOHHOTO MOmazanHs MCpBo-
HAYAJBLHO OPraHOTCHHOTO MaTrephaia B 3akKjioyawollee BCLIECTBO.
[Tpu 3TOM pacnpocTpaHeHHOCTh cBo00IHOr0 OMOreHHOTo YTraeposa
B Pa3JMYHLIX THMAX 0CAaI0UHO-MeTaMOP HHUCCKHX TIOPOJL J0KeMOpHS
BIOJIHE COTOCTABMMA C PACNPOCTPAHEHHOCTHIO OPraHHUecKoro yr-
Jepofia B OCHOBHBIX THIAX OCAJOYHBIX TOPHLIX TIOPOA danepososn
¥ B COBPEMEHHLIX TeJardyecKHx oOcaakax. Hcexonst U3 3TOT0 CUH-
rator [133], uTo «KH3HEHHAs AKTHBHOCTb?, «OHOXUMHUECKAA aKTHB-
HOCTb» B NOKeMOpHiiCKoe BpeMst ObliH, MO-BHAMMOMY, HE TAKHMH
yK MajapiMH. Bosmee TOro, NOCKOJbKY CpeiHie cojepIKaHus OpraHu-

# Tlo JKMBLIM BEILECTBOM MOHHMAeTcs, COraacHo B. U. Bepuazackomy, cOBO-
KYIHOCTb BCeX JKHBHX OPraHH3MOB 3eMil.
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HECKOro yrjepoja B pasiuyHbiX THHAX NOKeMOPHHCKHX MOPOJ COMO-
CTABHMBbl CO CPEHHMH COAEPKAHHSIMU €ro B aHAJOTHYHBIX HEMeTa-
MOpP(H30BaHHBIX NOPOAAX (aHEePO30s, MOKHO YTBEPIKAATb, UTO B 10-
KeMOpHH OLITO HAKOMICHO M MeTaMOp(GH30BAHO OPraHHUECKOrO
Bellectsa Oodablie, yeM B taHeposoe [132].

Taxnum o6pasoM, ecTh OCHOBAHHS CUHTATb, UTO IKH3Hb cyuLect-
BOBa/la Ha 3eMJ/e yxe BO BpeMs 06pasoBaHHsl CAMBIX JPEBHHX H3
H3BECTHBIX Celiyac mopox M Guocdepa SIBJASETCH POBECHHIEN 3eM-
HOH KOpwl. [TpHymna TAaKOro coBnafieHHs 3aKJIOUACTCS, OYEBHILIO,
B TOM, 4TO «Ie0JIOTHUECKAsl HCTOPHUA 3eMHOH KOPLI HauaJlach ¢ TOrO
MOMeHTa, KOria B MEPBHIX OCALOYHLIX NMOPOJAX 3aPOAHIACE JKH3Hb
H Ha4a/J0Ch 3BOJIIOLHOHHOE PasBHTHE OCAJOUHHIX IPOLECCOB GJaro-
Aapsl BeJHKON npeoGpasyronleil poau KuBoro seiectsa» 131, c. 13].

Henasno B. C. Cokomos [137] noauepknysa, uto HcTopHucckas
NOC/Ie0BATENLHOCT COOLITHI NMPOHU3LIBACT BCE Te0JOrHIECKOe H
GHOJIOrHUECKOe TIPoNLIoe 3eMIH H NpeAcTaBIeHHe 0 HeoOPaTUMOCTH
reoGHONIOTHYECKHX TPOLECCOB €Ba JH He caMoe (yHIaMeHTAIbHOe
B HayKe O PasBHTHH NPHPOABI Haulel mianersl. [IpuueM miaoaoTsop-
HOCTb 3TOr0 NpeAcCTaBJeHHs CBS3aHa B OCHOBHOM C TeM, YTO BCE
OblTele GHOCGepE 3eMaH OCTABHJH CBOI c/lefl B UCTOPHH Pa3BHTHS
€c KOpHl, a cTpathcdepa — camasi YHHKaJbHasi W IpHMeUaTebHAS
0COGEHHOCTh 3eMaH — NpeAcTaBasieT co6ofi NPSIMONl NMPOAYKT paa-
BHTHSA OHOChEpH.

Cnenyer HanOMHHTB, YTO MHEHHe O CYUIECTBOBAHHH JKU3HH HA
3emiie Bo BpeMsi 06pa30BaHHs CAMbIX APEBHHX M3 H3BECTHLIX MOPOJ
He HoBo. Emie B 1926 r. B. M. Bepuajackuit nucan: «Hukorna B te-
UeHHE BCEro reoJIOTHYUECKOro BpeMeHH He HaOJI0LaJHCh a30HHbBIE
(T. . THUIEHHLIC XKH3HK) TeoJoTHYCCKHE 3M0XH» [27, ¢. 19]. OnHako
TOJIBKO B MOC/JEAHHE TOJIbl TAKHE NPEACTABJEHHS MOJYYHIH I0CTa-
TOUHOE 000CHOBAHHE.

Takum o6pasom, moayuaercs, 4To y:ke B caMble PAHHHE 3TAIbI
reoJJOrHYeCKOH HCTOPHH 3eMJIH, A5 KOTOPHIX NPUHIMIHAIBHO BO3-
MOXHbI Najieoreorpauyeckue PeKOHCTPYKIHH, CYILecTBOBaJa GHO-
chepa — ciokuas HapykHas 060J0uKa 3eMJIH, HaceJeHHAsT Opra-
nusmamu. Koneuno, Bcem cefiuac Xopomo H3BecTHa TpoMagHas
Fe0JIOTHYeCKasd POJib ¥KHBHIX OPraHH3MOB, IPOSBJSAIONIAsACH, B 4aCT-
HOCTH, B H3MEHEHHH cocTaBa arMocdeprl H 06pa3oBaHNK PasHooGpas-
HBEIX OPTaHOTEHHBIX OCA/l0YHbIX NOpoA. M3BecTHbl H OCHOBHLIE 3TANHI
SBOJIIOLHH KH3HK Ha Hawled nuanere. OnHaKo npu nasjeoreorpadu-
YECKHX PEKOHCTPYKLHAX YaCTO HE YYMTHIBAETCS, UTO (PH3HKO-reorpa-
(HuecKHe YCTOBHSI CYLIECTBEHHO H3MEHSIHCh NMAPAaIeNbHO ¢ 3BO-
Jmouneit 6noctepsl. Hanpumep, HHOrAa MOXKHO BCTPETHTh YKa3aHHs
Ha Pa3BUTHE B TeX HJH HHbIX pafioHax 3eMJH B ME€3030¢ WIH AaikKe
B NaJjeo3oe caBanHbiXx Jganamadros. Ho rakme nanpmadrsl B TO
BpeMs He MOTJIH CYUIECTBOBAaTh, TaK KakK M3BECTHO, YTO TPaBbl pac-
NPOCTPaHUINCh 3HAuuTeNbHO To3xe. [loaTomy mnpexncrasasercs
liesiecoobpasHbiM KPATKO OCTAHOBHMTLCS HA OCHOBHEIX 3TANAX H3Me-
HeHHs QH3HKO-reorpauuecKuX YCAOBHI 0caiKkooGpasopanus, obyc-
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JOBJEHHBLIX 3BoJiolHeil Guocdepnl. KoHeuHo, HeKOTOpHIE MONOMKE-
HHUSI, 3aTparuBacMble HHIKE, XOPOINO M3BECTHDLI, APyrue — ele Tpe-
oylor obocuosanus. OgHAKO OCTAHOBUTLCS HA 3T0i npobGJaeme Heob-
XOJMMO, YTOOBI MPHBJICYL K Heft BHHMAaHue najeoreorpagos u-reo-
JIOTOB.

PA3BUTHE ®U3HKO-TEOTPA®HYECKHX YCJIOBHH
HA 3EMJIE 10 NMOSABJEHHS )XU3HH

B macrosilllee BpeMsi MPHUHATO cuuTaTh, uro CoJHLe M MJaHeThl
ConHeuHod CHCTeMbl KOHIEHCHPOBANHCh NOUTH OJ{HOBPEMEHnHO 0K0JIO0
4,6 MJIpA. JeT Haza4 M3 OOGIIHPHOTO Traso-mblieBoro obnaxa. Ilpwu
3TOM JIOCTATOUHO HAJeyKHoe MpeACTaBJeHHe O XHMHYECKOM COCTaBe
MaTepHHCKOro 0o6JaKa TOTYYeHO YacTHYHO H3 JAHHBIX CHEKTpaJb-
HOr0 aHaJH3a COJIEeYHOro H3JyUeHHs, a YacTHUHO IyTeM XHMHYE-
CKHX aHaJAH30B METEOPHTOB M 3€MHBIX MHHepanos [39].

OrcytcTBue Ha 3emie GJaropofHBIX rasos, MOMHMO TEX, KOTO-
puie SIBJASIIOTCS TPOAYKTaMH PaiHOAKTHBHOINO pacmajia, yKaseBaer
Ha TO, 4TO 3eMJs BO3HHKIA TMyTeM aKKPeKIHH TBep/biX YacTHI,
m03ToMy GJ1aropojiHble ra3sl He MOLJIH HaXOMHTLCS B TBEePOH thaze
H3-32 HH3KHX ee TeMmepaTyp, T. €. MOJKHO TpeAnoJaraTh, UTO ITH
rassl He BOIULIM B cocTaB 3eman npu ee (opmuposanun. ITpasna,
MOKET GLITb NPHHAT H APYrofl BAPHAHT, 3aKII0YAIONIAACT B TOM,
yTo Tocde (OPMHPOBAHHS MJaHEeTHl Bes aTmocdepa Oblia ToTe-
psHa. B ToM W APYroM cayuae NPHXOAHTCS CHHTATh, YTO COBPEMEH-
nas armoctepa 3eMau He ABJISETCH OCTATKOM MEPBHUHOIO COJIHEU-
noro obmaka. OHa — pe3yJbTAT BblJleIeHHs Ta30B H3 MHHEPAJoB,
claralomluX TBEPAYIO YacThb MJIAHETHI, T. €. pesy/jbTar JerasanHu
3eMHOR KOpbl — Ipoliecca, KOTOPHI MpoJosKaeTcs, BEPOATHO, H
B HacTosllee Bpems [39, 65].

Ecau npuaepxusathes npeacrasaenuit A, T1. Bunorpaiosa [28],
TO MOMKHO COeayiollHM o0pasoM OXapaKkTepH30BaTh 3aK/JIHOUHTE/b-
Wbl 3Tam acTpOHOMHYecKol craiuu paseutug 3emuu. Bo Bpems
cBoero o6pasoBaHusl 3eMJs, Kak y¥Ke YKasblBajoCh, BEPOATHO,
npencTaBasiaa coboil XonoAHOe Teso, GIM3KOe MO COCTaBY K MeTeo-
PHTAM M XapakTepH3OBaBIIEeCs OJIHOPONHOCTLIO BelllecTBa. Bemes-
CTBHE BBIAEJNCHUS TEMJa TPH TPABHTAIHOHHOM CXKATHH M 0COOEHHO
TpH pajHOAKTHBHOM pacmaje, Hejpa 3eM/H CTajlu NOCTENeHHo pa-
sorpesarscsi. OJHAKO M3-3a TOCTOSIHHOH TNOTEPH Telja Yepes Io-
BEPXHOCTb W HEAOCTATOYHOCTH PAaAHOrEHHOro Tema TOoJHOro pac-
nmiaBaeHHs 3emau He nponsomuio. llnasneHHe MPoOMCXOAWIO JHIIL
B HEKOTOPBHIX YYacTKaX BHYTPH 3eMJM W HPHBOJIHJIO K BO3HHKHO-
BEHHIO NMPOIECCOB 30HHOM MJIABKH. B pesyibTaTe NTHTENbHOrO Jefi-
CTBHS 3THX TPOLECCOB NMpoH3oILTa AHddepernalus BemnecTsa mia-
HeTHl, MpHBenlas K o6pazoBannio o6oa04exk 3eMJd W K jlerasanu
BenlecTBa, OOYCAOBHBIIEH BO3HHKHOBEHHe ruapocdepsl H  aTMo-
ctheprl. Briosine NOHATHO, YTO 1O Mepe TAKOTO pasjieNleHus BeLIeCTBA
3eMan Ha SAPO, MAHTHIO, 0a3a/lbTOBLIA CJOH H BCIEJACTBHE STOrO
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NOCTeNeHHOH KOHIEHTPANHH PafHOaKTHBHLIX 3/]1eMEHTOB B nepude-
PHHHOH 30HEe IJIaHeTHl, a TaKkKe CyMMapHOro VMeHbUIEHHS HX KO-
JHUECTBA ONHCAHHBIE NMPOLECCH TOJIKHEl OBLIN 3aTyXaTh.

B Hava/bHBIE MOMEHTH MHTEHCHBHOTO pPasBHuTHA MPOILECCOB 30H-
HOJi IJIaBKM BELIECTBA 3eMJIH MPOLEcchl BHILIABICHIS H Jlerazain,
OYEBHIHO, OXBATHIBAJIH BCIO €€ NOBEPXHOCTh, KOTOpas OblIa OTHO-
CHTEJILHO POBHOH, OYeHL 0AHOOGPasHOW, aGCOMIOTHO FOJOH W Caa-
ralach JHIIL MAaTepHasoOM H3JIHMBIIHXCS Ga3aibTOB H IEPBHYHBIM,
ele He AH(P(PEepeHIHPOBAHHLIM BElLleCTBOM IIJIAHETHI. Onnoo6pasue
H MOHOTOHHOCTH JaHAWA(DTOB HAPYWIaJHCh JIHIIL OeCYHCACHHBIM
KOJIHYECTBOM AEHCTBYIOUIMX BYJIKAHOB Ja GECHPENsiTCTBCHHO LOCTH-
PABIIAMH  3€MHOH TIOBEPXHOCTH COJHEUHBIMH JiyuaMH. TOMBKO
Counnile BHOCHIO KaKoe-To pasnoobpasnHe B OAHOPOJHBIC TEMHO-CE-
PbIE 1IBETA TOBEPXHOCTH, CO31aBasi NPH KOCOM NajeHHH ayueil
(B yTpennne u Beuepuue uachoi) yeperoBaHHe SPKO OCBEllCHHBLIX
YU4CTKOB M HATeH ruyGoKoil uyepHoii Tenu. Byaxkaun ke pame Bo
MpaKe HOYH He OXKHBJSAMH naujadra, Tak Kak WX pacKaJeHHbIe
BLIOPOCH GBITH He 3aMeTHDI, Belb TOTJa He ObLIO elle cBOHOIHOrO
KHCJIO0pOZa, a CJIe0BaTeNbHO, H NPOLECCOB TOPEHHS W OKHCJCHHS,

[Tpoxoannu Teicsiuenerns w Muanous aer, M mo Mepe TOro Kak
HLTO BpeMs, MOCTENEHHO MeHSICs O0JHK TIaHeTh: GopMHPOBAIHCE
ruapocepa u armocepa. B pesynbTaTe 30HHOTO BBIIIABICHUS
Ha MOBEPXHOCTL 3eMJIH MOMHMO §a3aJbTOBOTO BEIECTBA MOCTOSHHO
BLIHOCHITHCH BOJa M pazHoobGpasuble rasel, B HauGogblleM KoJHue-
CTBE NOCTynana Ha MOBEPXHOCTh BOAA, COJEPIKAHHE KOTODOH, BEpO-
ATHO, JoOCTHTano 7 Bec. 9 Bcero BBIHOCHBIIErocH Ha NOBEPXHOCTh
3eman GasaibTOBOro MaTepHadd. 3a cueT 3TOH BOJB W Hauaja
thopMupoBaThHES ruzipocdepa, macca KOTOPOH ¢ TeueHuem BpeMeHH
pocJia, a COOTBETCTBEHHO VBE&JIMYHUBaJach H mJaollaib IIOBEPXHOCTH
INIAHETHI, 3aHATAsI BOAHBIMH IPOCTPAHCTBAMH.

[Ipn 3tom nosBuBMIMecs BHavade HeGOMbLIHC H30JIHPOBAHHbBIE
03€pa, BEPOSITHO, € reoNOrHYeCKOH TOYKH 3PEHHS LOCTATOYHO 6bi-
CTPO Pa3pocauch, B GOJLLIEH Y4CTH COEAMHHJINCH MexaAy coboit H
00pa3oBa/H rpoMajHble BOAHBIE NPOCTPAHCTBA C YpE3BLIYANHO H3-
pesanHoii Geperopoit junueil. U GeicTpHIil POCT BOJOEMOB, H H3pe-
3aHHOCTL HX Geperos onpefessiiuch CyUIeCTBOBABIIHM B TO BpeMs
OUCHb POBHEIM peJbe)oM NOBEPXHOCTH 3eMJIH. ITostomy name me-
SHAUHTCABHBIC KONEOAHHT YPOBHA BOABI B BOAOEMAX [PHBOAW/N
K DE3KHM H3MEHCHHAM HX OYePTAHHA W BeJHuHHBl. COOTBETCTBEHHO
CaMH BOJLOEMBI, HECMOTPSI Ha CBOM GosbllMe pasMephl, XapakTepH-
30BaJHCL OTHOCHTEJILHO HEe3HAUHTeNbHOI IyGHHOI.

[lapannensbno ¢ ysenuuennem miomanei, NMOKPHITLIX BOJIOM, BCe
MEHBILE OCTABAJIOCh HA3EMHBLIX BYJIKAHOB I Bce GOAblie yBeJHYH-
BAJIOCL YHCT0 MOABOAHBIX HIBEPIKEHHH HITH BYJKAHHYECKHX TIOCTPOEK
B BHIE OHCHL TOJOMHX OCTPOBOB, NONHMMAIOLIMXCH Haj 3ep-
Kajnom Boi. [lomumo Boawl, BinensiBuIefics B BHIe MapoB H B KHJI-
KOM COCTOSIHHH, U3 HelP 3eMJH OAHOBPEMCHHO NOCTYNaJH pasHoos-
pasaubie raspl y apiMbl: CHy, CO,, CO, NHs, S, H,S, HCI, HF, HBr
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u aAp. OauM M3 HUX PacTBOPSJIHCL cpasy B BOAax ruapocdepst
y4acTBOBAJNH TEM caMbiM B (pOPMHPOBAHHH €e¢ COJIEBOro COCTaBa,
Ipyrue ke, KOTOpble NPaKTHUECKH le PacTBOPAJHCH B BOJe HJH
pacTBOpANMCH B Hel He MOJHOCTbIO, 00pasoBbIBAIM aTMmochepy.

Ouenb BeJqHKa 6bL1a Poab KHcabX AbiMOB, ocobenno HCI u HF,
KOTOpbIE, PACTBOPANCL B BOJe, HHTEHCUBHO BO3/€HCTBOBA/IH HA TBEP-
Jl0e BellecTBO 3eMJIH, H3BJEKad H3 HEro 3KBHBaJeHTHOE KOJHYECTBO
LIEJTOYHLIX W 1IeJOYHO3EMEeJbHEIX 371€MEeHTOB. JTOMY crnocobeTBo-
BaJO HalMYHe B BOAAaX pacTBOpeHHOro yrJiekuciaoro rasa. llan
OJIHOBPEMEHHO H Tpoleccsl THAPOJaH3a. Xopoluias pacTBOPHMOCTh
o0pa3ywluxcs cojeil NPHBOANIA K TOMY, YTO APEBHHUHA OKean cpasy
BO3HHUK Kak coseHblit 6accefin. [lockonbKy napaJiiesbio ¢ BEIHOCOM
BCE HOBBIX MAcC BOAB H3 HeAp 3eMJ/H NPOHCXOJHJ TPOMOPLH-
OHAJbHBIA BBIHOC M KHCJAbIX ABIMOB, M YIVIEKHCJOTO Tasa, MOMKHO
noJjarath, uto OBLICTPO YCTAHOBHJIOCH JAHHAMHUYECKOE paBHOBECHE
MeKIy PacTBOPEHHBIMH COeAHHEHHAMH ruapocdepbl M TOPOAAMH
Jutocdeprl, T. €. UTO COJEHOCTh OKeaHa Oblia OTHOCHTENLHO CTa-
OUALHONH M, BEPOSTHO, 00Llas KOHUeHTpallus cojefl Maao OTJaHYa-
Jach oT HabalonaeMoll B HACTOsIlee BpeMs.

Onuospemento ¢ o6pazoBaHieM rujapocdepsl NPOHCX0AHI0 Hop-
mupoBanue atMmoceps. OCHOBHBIM KOMIOHEHTOM e€ OLLIH BOJs-
Hble Napbi, IJaBHBIMH W3 BTOPOCTENEHHBIX — METAH, YIVIeKHCJIbIH
ras, OKHCh yriepoja, aMMHaK, a30T, T. €. COCTaB arMochepsl MpH-
MepPHO OTBeuasJ COCTaBy COBPeMEeHHBLIX BYJKaHHYECKHX Tra3oB, 3a
BLIUGTOM T€X BeIlleCTB, KOTOpble cMOocOOHDL ObLIIH 3PdEeKTHBHO Hepe-
XOIHTh B rujapochepy u B3aHMOACHCTBOBATL C JHTOC(HEPOH H B KO-
HEYHOM HTOTE TeM CAMLIM MEpPeXO[HTh B PACTBOP HJIH BXOAHTL B CO-
cTaB 0Opasylollerocs ocagoyHoro MarepHaJga.

JOKEMBPHUHMCKAS 3BOJIOILLHSA BUOCPEPDI

C Kakoro-ro MOMEHTa, Korja cojlep:KaHue 1napoB BOJbl H rasoB
B arMocdepe HOCTHIVIO ONpe/eeHHoro YPOBHSI H BOJABL THAPOCcHepLt
PA3JHINCL 1O 3HAYHTEJNbHOH YacTH NOBEPXHOCTH 3eMJIH, OUEBHIHO,
CTaJH CyLLecTBOBATh yCJOBHsI, GJaronpusaTCTBOBaBIINE BO3HHKHOBE-
HHIO 3KH3HH.

[lpoGiemMa BO3HHKHOBeHHS (MOSBJACHHS) KH3HH HA 3eMJe ellle
HEe MOKeT cyHTaTbhes pelenHno. OObIUHO MOJNATAIOT, YTO epBLIe Op-
raHu3Mbl ObIJIN He TOJNIBKO aHa3pobaMH, HO H reTepoTpodaMu H MOJIHO-
CThIO 3aBHCENIH OT 3amaca OpraHHYecKHX BeIecTB B cpeae HX obu-
Tanus. OTH e OPraHHYeCKHe BellecTBa BO3HMKAJH B JIPeBHeH at-
Mochepe Gaarofaps NMPOHH3BIBAIONIEH ee HACKBO3b KOCMHYECKOH H
yabTpaguoneroroil paauanuu Coanna. Ho B atmocdepe non BJHs-
HHEM KOPOTKOBOJTHOBOTO M3JYUECHHS OHH JOJAKHBI OBLIH TNOJABEp-
raThCsi B NOCTOSIHHOMY paspyuieruio. [lostoMy npejnonaraior, uTo
oOpasoBaBlUHecsl COEJAHHEHHS] COXPAHSJIMCL JHIIL B TOM CJay4ae,
eCc/IH OHM TOCJe BO3HHKHOBEHHS TONajaJju B BOJOEMbI, B KOTOPbIX
BepXHHI c/0l BoAbl Obla gocraToyen (okoso 10 m), uroObl 3anep-
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KAaTh TYOUTENBHYI0O KOPOTKOBOJTHOBYIO pajauanuio. EcrecTBenno, uto
TOJNBKO B TaKHX MNOABOAHBLIX YCJOBHAX MOIIH CYUIECTBOBATbH TOT/1a
M JKHMBble OPTaHH3MBIL. DTO OB 3Tam CYUIECTBOBAHUS JKH3HM ellle
3a 3aHaBECOM re0JOTHYECKOH HCTOPHH.

OueBuaHO, KakuM Obl NyTeM HH BO3HHK/JA JKH3Hb (HJIH HH MO-
fBHJIach) Ha 3eMJie, MOKHO TNpeAnoJaarath, YTo AazKe TMOABICHHE
B IPEBHEM OKeaHe OJHOTO KH3HEeCHOoCcOOHOTO OPraHH3Ma MOTJIO MpH-
BECTH NPAaKTHYECKH K MTHOBeHHOMY (B Macmrale TeoloTHUecKoro
BPEMEHH) PACHPOCTPAHEHHIO KU3HH HA TPOMAajHbIe NPOCTPAHCTBA
BO/HO# 000J104KH Nv1aneThl. Beap y nepBbix opranuaMoB He OBIJIO HH-
KaKnX CONEPHHKOB, OHH ObLTH OJHM Ha MJaHeTe, a THILA B BHJE
pa3HooGpasHBIX OpPraHHUYecCKHX M HEOPTaHWUECKHX BelllecTB B OKe-
aHe 6bLT ellle HemouaThlH Kpafl. Tak uTo mepBLle OPraHM3MBI HAXO-
JAHJIHCh B HAUBHIMOJAHEHLINX YCJAOBHAX, KOTOpbie ViKe, OYeBH]HO,
B JlaJbHeHIIeM HH pasy He MOBTOpsAHCh. B 3Tol ¢BA3H MOXKHO To-
JlaraTh, YTO BO3HHKHOBEHHE KH3HH Ha 3eMie W oO6pasoBaHHe GHO-
cdeprl — ¢ TEONOTHUECKON TOYKH 3PEHHST SIBJCHHST CHHXPOHHEIE.

CosuzaTensHasi poJib JKHBOTO BELIECTBA, a TEM CaMBIM H TeoJo-
ruueckas, craja NposBJIATLCA MO3iKe, JHIUL ¢ BOZHHKHOBeHHEM (o-
TOCHHTE3HPYIOIIHX PACTCHHH, KOTOPBLIE 34 CUeT JYUHCTOH 3HEpPruu
CosHna cTaau OCYHIECTBJSATL B CBOEM TeJe CHHTE3 OpPraHH4yecKHX
BelIeCTB, CONPOBOMKAABIIHICA passioyKeHueM BOABI H BblIeaeHHeM
cBOGOAHOrO KHCA0pPOJAa. ITO COOBITHE, MpoHCLIeAllee, BEPOATHO,
oKoJ0 3,5 MApA. Jer Hasajg (a Cydd Mo HaHHBIM H30TOMHBIX OTHO-
mwenuit 2 C/BC paxe mexay 4,0—3,6 mapxn. aer [137]), osnameHo-
BaJIO BeJHYAHNIIYIO PeBOJIONHIO B PAa3BHTHH JKH3HH, GHocheps H
BceH 3eMJIH, NMOCKONbLKY HMEHHO (POTOCHHTE3 SIBJSETCS JBHrATENEM
BCeX OpraHuyeckux Hu OuoxuMHueckux mpoueccos. Ecau panbiie
pOJb XHBOro BelllecTBa Oblja JHIIL HETaTHBHAN — OHO TOJBLKO «MO-
e1ajio» OPraHuvYecKoe BellecTBO, CO3JaHH0e YHUCTO (DH3UKO-XHMHU-
YeCKHMH IIPOLeccaMi,— TO ¢ 3TOro MOMeHTa KHBOE BEleCTBO CTaJso
CaMo CO3/laBaTb OPraHHYeCKHe COeJIHHEeHHS W3 HeOpraHHYeCcKUX Be-
IIeCTB H NMPEBPATHIOCH B MOTYILECTBEHHYIO CHJY, NMpeolpaszyiouyio
JUK 3eMJIH 3a cueT HCNOJb3yeMOH HM Jydnctoi sHeprun CosHIa.
Bor moyemy, BeposiTHO, HMEHHO C 3TOTO MOMEHTA ¥ HAUagach reo-
JIOTHUECKAsl CTaJHsl PA3BUTHA 3eMJIH.

ABToTpOothHBIE OPraHU3MBl, OUEBHHO, KAK B CBOE BpeMs W Inep-
Bble reTepoTpodHLIe, MPaKTHUECKH MIHOBEHHO (B CMBICJE Te0JIOrH-
YECKOro BpeMeHH) pacHpocTPAHHIHCL Ha BCE TPOCTPAHCTBO BO3-
MoOKHOro ob6uTaHHs. ¥ HuX He OblJIO HELOCTATKA B MHHEPaJbHOM
MATAHNH, BBIIEJASEMBIH Ke KHCI0pox OB CMEPTOHOCHBIM OpYIKHEeM
B Gopble ¢ MepBHYHBIMH reTepoTpobHBIMH opranusMami. Orpanu-
UHBAKOIHAMH (PaKTOPAMH OblJIH, BEPOATHO, JIHIIb KOPOTKOBOJHOBOE
COJTHEUHOE H3JyueHHe, KOTOPOe He TOJbLKO He JaBasjo BBIATH opra-
HH3MaM Ha Cylly, HO H Jlenajlo HempUroAHo# Aas oOHTaHHA CaMYIO
TMOBEPXHOCTHYIO YacTh THApPOc(hephl, H HELOCTATOK COJHEUHOTO
CBeTa B BOJe Ha TJyOHHAX, NPEeBHIUAIOUNX HECKOJALKO IeCATKOB
METPOB.
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Teosoruueckasi posib  (OTOCHHTE3HDYIOUIMX PACTEHHH YiKe Ha
caMblX PaHHHX 3Tanax HX Pa3BHTHA Oblla OYeHb 3HauHTenbHOH. Oc-
HOBHBLIMH DPe3yJbTaTaMH HX JKH3HEAeATeJbHOCTH SIB/ISIHCH MOCTOSH-
HOe TNOorJonende ua ruapocdepsl 1 atMocdepsl YIJIEKHCJI0ro rasa
BLIEJEHHe TPOMaIHBEIX Macc cBofoxHoro Kucaopoga. Ilpu stom Ha
PAHHHX 3Tanmax SBOJIOLMH KHBOE BelleCTBO MOCTaBJsAJIO0 B OHO-
cthepy sHauuTeLHO GOJblle CBOGOJHOrO KHCJA0poia, ueM Ha Oouee
nosaaux. Beap torma B atmocdepe m ruppocdepe MPakTHUECKH He
6bl10 CBOOOIHOTO KHCJAOPOJA, a CJAeJoBaTeJbHO, OPraHHyeckoe Be-
IeCTBO, IOCTOSIHHO MOCTyNaBUlee NPH OTMHUPAHHH OPraHH3MOB Ha
JHO BOJOEMOB, Bpsij JH B 3aMeTHOH Mepe Morjo okucastses. [lo-
3TOMY 3aXOpOHEHHe OPTAaHMYeCKOro BEIIeCTBA JOJKHO ObLIO HATH
BechMa HHTeHcHBHO. KosHyecTBo ke cBOOOAHOrO KHCJIOPOZAA, MO-
cTymaiollero B aTtMocepy 3a cueT KH3HENESTEJNbHOCTH IKHBOTO
BelllecTBa, OMpe/eNsieTcs B KOHEUHOM CYeTe JIHIIb Maccoil 3axopo-
usomedics (T. €. BhMajaiolleii u3 OHOJOrHYECKOTO KPYroBOpoTa
KHCJIOPO/la) OPraHHKH.

Conepikanie cBOGOAHOrO KHCJIOPOAA B aTMocdepe 10Jroe Bpems
3aMeTHO He YBeJHYHBAJIOCh, MOCKOJABKY, MOCTynas B atMocdepy, oH
Npeae BCero e Ha OKHCJeHHe OJHHX H3 OCHOBHBIX ee KOMIIO-
HeHTOB: aMMHaKa, MeTaHa, OKHCH yraepoja. B pesynbraTte sa cuer
amMuaka o0pasoBbIBajics CBOGOAHBIH a30T, a NpH OKHCJIEHHH Me-
TaHa M OKHCH yryiepoja — yraexucabiii ras. Illno okucienne Takxe
H,S u SOy, Haxonsmuxca B BOZaX OKeaHa W 9acTHYHO B aTMocdepe,
uTO NPHBOAMJIO K o6pazoBaiHio B runpochepe cyab(atoB H TeM
caMBIM K H3MeHEHHI0 cocTaBa Boj okeaHa. OnHOBpEMEHHO KHCAOPOJ
OKWCJIS | Ta3bl, BLACAABIINCCA NPH MOABOAHOM H Ha3eMHOM BYJIKa-
HHM3Me, T. €. aMMHAK, MeTaH H OKHCb yIJepoJa, a TaK:kKe cepy, AByX-
BaJIeHTHEIE JKele30 H MapraHell.

[Tpoueccsl OKHC/JAEHHSI CBOGONHBIM KHCJIOPOAOM YTJIEPOACOAEP-
Kalux BellecTB (rJaaBHBIM 00pasoM MeTaHa H OKHCH Yriepoja)
NPHBOAW/IN K IOCTOSIHHOMY 00pasoBaHMI0 B aTMocdepe Bce HOBBIX
nopuuil yraexkucioro rasa. OgHako elle OoJblIHE KOJHYECTBA €ro
HENPEPEIBHO H3B/JAEKAJHCh W3 aTMocdephl (OTOCHHTE3HPYOUIHMH
OpraHH3MaMH, B pe3yJbTaTe Yero yrjiepoj BXOIHJ B COCTaB opra-
HHUECKHX COEIMHEHHH H IPH 3aXOPOHEHHH TIOCJeJHHX BLIManasl
13 Kpyrosoporta. M3 cxemaruyecKkoii peaknuu npomecca GoTocHHTE3a
CJeIyeT, YTO KOJAHYeCTBO KHCJIOPOMA, BhlenseMoe PH HeH, SKBHBA-
JEeHTHO, KOJIHYeCTBY YIJiepojia, CBA3aHHOTO B OpraHHueckHe Bellle-
ctBa. [locKombKy 3Ke OCBOOOKAAIOMUACA CBOOOAHBIH KHCJAOPO) MIE
Ha OKHCJCHHE HE TOJLKO YIVIEPOACOAEPIKAIUMX BellecTB, HO H psaa
JIPYTHX, H 0COOEHHO B OOJBIIOM KOJHYECTBE HAa OKHCJIeHHe aMMH-
aKa, TO, eCTeCTBEHHO, COJePKaHHe YIJIeKHCJOoro rasa B atMmochepe
JOM¥KHO OLIIO MOCTENEHHO YMeHbIIAaThCs.

CyutectByer Goubllloe KOJHYECTBO OLEHOK BEPOATHOrO COCTaBA
npeBueiineii arMocdepsr U OOIIHX YepT ee H3MeHEeHHd BO BpeMeHH,
OfHako Takue OIEHKH OCHOBAHB HA PA3JIHUHBIX KOCBEHHBIX JlaH-
HHIX H TOTOMY upe3BHUafiHO mpotHBopeunsbl. [Ipasjia, o xapakrepe
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3BOJIIOLHA aTMoc(epnl pasHOIJacHH MeHblle, W GOJbIIHHCTBO HC-
CalefoBaTesiell NMOJIATAIOT, YTO K KOHIY IPoTepo3oss aTMocdepa na-
HIeil IIaHeTHl yiKe MaJo OTJIHYAI4Ch OT COBPeMeHHOI [1 16]. Oanako
Hapsly ¢ STHM HMEIOTCS W HHBIe TOYKH 3peHHsl, HamnpHMep, uTo
TOMILKO B KOHIE Me303051 — Havajie KaiHo30st aTMocdepa 3emiu
npruoGpesna cOBPeMEHHBIH OOHK Kak 1O 3HAYeHHSAM atMocpepuoro
AABJICHHS, TAK 1 N0 KOHUEHTPALHH a30Ta H KHCJAOPOAA, KOHIEHTPa-
LMl 2Ke YITIEKHCJI0TO rasa Jlake B 3TO BPeMsl MOrJia elile Mmpojo-
#aTh 3dMETHO OTJIHYATLCA OT coBpeMeHHOH [100].

B nocnennee Bpemsi Gbl1 paspaGoTaH MeTol, MO3BOJSIOUIHE GO-
Jee 0OBCKTHBHO CY/HTb 06 H3MEHeHHH B AaJeKOM MPOLLIOM 3eMu
cocrasa ce armocepsl. OH OCHOBAaH Ha M3YUeHMM Ta3oBhIX (a3
MeMbYaiiliiX BKJIIOYEHHH, COMEPKALIMXCA. MHOLAA B KPEMHHCTBIX
nopoaax. DakTHUECKH olpejesieTcs, NMpaBAa, He COOGCTBEHHO CO-
CTaB APEBHeH aTMoC(ephl, a COCTAaB ra3oB, PACTBOPEHHBIX B IpH-
JIOHHBIX BOJAX IPEBHHX BOJOEMOB, Ha JIHE KOTOPHIX 00Pa30BbIBAMUCE
COOTBETCTBYIOILIHE KPeMHHCTbie MOpojbl. ONHAKO NOCKOABKY COCTAB
rasoB, pacTBOPEHHBIX B BOJle THAPOC(HEPHI, TECHO CBA3aH € COCTA-
BOM aTMOCHEpH, 10 THM JaHHLIM B ONPEACTEHHOH Mepe MOKHO
CYAHTH H 006 H3MEHEHHSX, MPOHCXOAHBIIHX B aTMocdepe.

B mHacrosiulee Bpemsa Giarofaps crenMagbHBIM HCCACIOBAHHSM
10. I1. Kasanckoro, B. H. Karaesoit u H. A. LIyrypoBoii [56] ume-
TOTCs JIAHHLIE O COCTaBe rasoBod ()aspl B BOJe APEBHHX OKEAHOB
(ta6u. 4). KoHeuno, 3TH faHHble elle HeAOCTATOYHO MOJTHEI, 4TOGLI
CYAHTE O JeTaJbHBIX H3MEHEHHSIX COCTaBa ra3oB 3eMJiH, He BeJHKA
Cllle HHOI/da H TOYHOCTH ONpeJes]eHHH, HO, HeCMOTPS HA 3TO, OHH
BIIEpBLIC 1al0T OOBLEKTHBHYIO HH(OPMALMIO HE TONBKO O KAUECT-
BCHHBIX, HO M B KAKOH-TO Mepe 0 KOJTHYECTBEHHBIX H3MEHEHHSIX, [Ipo-
HCXOIMBIIHX B aTMOc(epe Hallefi miaHeTsl Jake Ha PaHHHX CTa-
ILHSAX €e CTAHOBJEHHS.

Tabauya 4.  CPEJIHHUM COCTAB
rasoBoil (asul B cCOBpeMeHHON MOPCKON BOJE M BO BKJIOMEHHSX
APEBHHX KpeMmHHcTHX mopoi (mo FO. IN. Kasauckomy u np.)

o Konuenrpauus, 06. %
8E
53
Bospacr 2% | ns. Hel N. u

Ed | HF, NH, | co, Oa penkune

8 E‘ 50, rasel

o
CoBpeMeHHELT oKean = = 3,2 | 34,1 62,7
IMoaguuit Men 3 A 4,9 | 20,1 75,0
Cpenuuii 1eson 2 — 7.6 18.2 gi.é
Cuayp 3 — 31,8 | 13, )
IToajuuii mpoteposoii 2 — ST+ 1258 5(1}.3
To ke 11 — 34,5 | 13,7 51,8
Cpeannit mpoTeposoit 3 — 31,81 11,9 56,3
Apxeil (?) — pannuil mporeposoii 1 31,3 44,2 [ 5,5 19,0
Apxei i 35,1 61,1 — 3,8
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[To WMEIOWHMCST JaHHBIM 9SKCHEePHMEHTAJLALIX HCCJel0BaHui
[55, 56] masa mepBoil TOJOBHHLI apxesi OblJIM XapakTepHBI pe3Koe
npeobiaganue B BoJe OKeaHa W B aTMocdepe yriekucsaoro rasa,
3HAYHTEJLHOE KOJHUECTBO AMMHAKa, 4 TaKikKe, BepOsITHO, TPHCYT-
CTBHE MeTaHa M TapoB COMsHOH, (TOPHCTON M CEPHOH KHCJIOT.
B neGosbllioM KOJHUECTBe cojepzaJncs cBOOOAHBIH Aa30T, fABJIAIO-
uMiicsl moKasaTeaeM TOro, uTo yxe B panHeM apxee (pOTOCHHTE3H-
pylomne pacTeHHsi ObLIM JOCTATOYHO IIMPOKO PacmpoCTpaHeHbl H
CMOTJIH OKHCJHTh 3aMETHYI0 4acTh aMMuaka atMmocdepbl, npasia,
yacTh 430Ta MOIJA TOCTYNATh U M3 Help 3eMJH IIPH Jierasaiui.
To, yro OKHCh yriepona He oOHapy:KeHa Cpe/ld HCKONAeMBIX Tasos,
ofbACHAETCH, BEPOSATHO, OKHCTGHHEM ee 10 yrJIeKHCJIOro rasa pacre-
HuAMH ¥ (M/1H) aTOMapHBIM KHCJI0POLOM, 00Pa30BBIBABIIHMCSH B aT-
Mocepe B pesyabTarte (hOTOLNCCOMMALHMN BOJASHOrO napa moj Jeii-
CTBHEM COJIHEUHOro YJAbTPa(HOMETOBOrO H3/MTyUYEeHHS.

Bo BTopylo MOJOBHHY apXes M B paHHeM NpoTepo3oe B BOJAE
ruapocdepsr M B aTMocdepe yiKe NPHCYTCTBOBaM CBOOOJHBLIH KHC-
JIOPOJ, 3HAUMTENLHO YBEJHUYMJIOCH COJEpIKaHue asora M 3aMeTHO
yMeHbIIMI0Cs Vraekueaoro raza. ONHaKoO KHCA0pPOAa elle ObLIO
HEIOCTATOYHO JII OKHCJAEHHS! BOCCTAHOBJGHHBIX KOMIOHEHTOB, KO-
Topble (rJaBHBIM 00pa30M aMMHAK) ellle COCTABJSIH 3HAUHTENb-
HYI0 YacTh NPHPOAHBEIX rasos. [TockosbKy KoJHYECTBO THX KOMIO-
HEHTOB HpHMepHO B 6 pa3 IPeBOCXOIMJO cOAepiKaHHe CBOGOAHOIO
KHCJIOPO/la, TO MOJKHO OKHIATh, 4TO W aTMocdepa u rujapochepa
B 3TOT 3Tan OLLIM ellle BOCCTAHOBHTEJALHBIMH H B TCOXHMHUCCKOM
OTHOIIEHHH MPaKTHUYECKH He OTJIHYAJIHChL OT PaHHeapXeHCKHX.

Caenyolinit 3Tanm pasBHTHA Ta30BOH 060J0UKH 3eMJH, HauaB-
mHfica oKoJo 2 MJPJ. JeT Haza[d, KauecTBeHHO OTJIHYaJICH OT npel-
IIECTBOBABINMX €My H XapakTepH3oBaJcsl TOJHBIM OTCYTCTBHEM
aMMHaKa H CONYTCTBOBABLUMX €MY JPYrHX BOCCTAHOBJIEHHBIX KOM-
noHeuToB, npeobaanaHHeM cBoOOAHOIrO Aa30Ta, 3HAUHTEJbHBIM CO-
nep:kanuem cBoGOJHOTO Kucaopoja. Poab yriaekucsaoro rasa 3a-
METHO YMEHbLIIWIACh, W OH mepectas GeTh mMpeobaanaiolinmM KOMIO-
HeHToM. B 3TOT 3Tan arMocdepa yiKe HMeJla KauecTBEHHBIH COCTaB,
AHAJOTHUHBIA COBPEMEHHOMY. JDTam IJIWJCS, BEPOsITHO, 10 1eBoHa,
npHYeM B TeueHHe ero CyUIeCTBEHHBIX H3MEeHeHHH B COOTHOLIEHHH
rasoB He oTMeuyajoch (cm. Taba. 4).

BecbMa npHMeUaTeJNLHO, YTO MMEHHO TPHMEpPHO K KOHIly paH-
Hero W Hauajay CpelHero nporepos3osi, T. €. KO BpeMeHH Ipeamona-
raeMoro Tepexoia BOCCTAHOBHTENLHONH aTMochepel K OKHCIHTENb-
HOH, TpHypouHBaeTcsi cMena OOIIHPHOTO pacnpocTpaHeHust Gora-
TefilMX JOKeMOPHIICKHX YPAHOBBIX MECTOPOMXKJEHHH INHPOKHM
pPasBHTHEM MeCTOPOKIeHHH MOJOCYATEIX JKEJe3HBIX PY/L THIA 3HaAMe-
HHTBHIX JKesieaucThix Tos Kypeko#t maruutHoit anomananu, Kpusoro
Pora. ITocKo/abKY B 3THX YPAHOBBIX MECTOPOKIEHHSAX 3HAUHTEJLHO
pacnpocTpaHeHbl MEHHEPAJbl, KOTOPEe B OKHCIHTEAbHOH 00CTaHOBKE
He MOTIVIH COXPAaHHTLCH, TO HaJH4YHe MX paccMaTpHBAIOT Kak INO-
KasaTe/b CYLIECTBOBAHNS B TO BPeMs BOCCTAHOBHTENbHOH aTMoc-

210



depui.  Bospacr TakuX MecTOpoxJACHHH, Kak npasuio, 2,6—
2,2 mapn. aet [86].

Hanporus, k 6oJee MOMOABIM AOKeMOPHICKHM OTJIOKEHHAM MpPH-
ypoueHbl 3HAYHTEAbHbIE MECTOPOIKAEHHS OKHCACHHBIX XKeJe3HbIX
pya. OanoBpeMenHo ¢ HHMH, T. e. IpHMepHo 2,2 MJIpA. JeT Hasaj,
MOSBHJIHCh M KpacHouBeTHble ToJaumH. Te w ApyrHe o6pasoBaHus
OOLIYHO paccMaTPHBAIOTCA KaK HajexHbie NMOKa3aTeJNH CYLIecTBO-
BaHHs BO BpeMs UX (OPMHPOBaHUS OKHCJAUTENbHBIX YCJOBHIL.

CyulecTBeHHO, YTO INOJOCYATHIC OKHCJEHHble KeJe3Hble pPY/bl
00pa3oBbIBAJIMCL B OCHOBHOM B HHTepBaje okoso 2,2—1,7 Mmupi.
Jer, B Oojiee e MOJIOABIX JOKEMOPHHCKHX OTJOXKEHHSX OHH PEAKH,
a B (hanepo3oe H BoBce oTcyrcrByioT [86]. DT0 moKasbiBaer, yTo
oOpasoBanue pyA KakHM-To 00pasoM CBSI3aHO C OHpe[eeHHbIM 3Ta-
oM pasButusa OHocheprl. B0o3MOXKHO, uTO OT/IOMKEHHE COeNHHeHUN
#esiesa Obl1o 00YCIOBIEHO B OCHOBHOM JIeSITeNBHOCTBIO Kese300akK-
TCPHH JIJIsl CYULECTBOBAHHSA KOTOPBIX OBIIO HEOOGXOAMMO XOTsl Obl
B HeOOJIbIINX KOJHYECTBAX TPHCYTCTBHE B BOJAe CBOOOLHOIO KHC-
Jopona. Kpome Toro, moctymieHHe B 30HY IKENE3HCTOrO 0CAJAKO-
HaKoIvieHHst B OoJIbLIMX KOJHUECTBAX JKeJe3a Jerue BCero MOIVIO
OCYLIeCTBJISITHCS B 3aKHCHOH (hopMe, T. €. B YCJAOBHSX, KOrda cpeia
elne He ObLIa pe3Ko OKHCAWTeabHOH. Bce 3T0, Bo3MO:KHO, H 00y-
CJIOBHJIO TO, YTO OCHOBHbIE H3 PACCMATPHBAEMBLIX MeCTOPOKIACHHH
TATOTEIOT KaK pa3 K IepPexoJHOMy 3Tally Me:KAy Pe3Ko BOCCTaloBH-
TEJbHOH H PE3KO OKHCAHTEeNLHOH aTMocdepoil H K caMoMy Hawagy
CYLLECTBOBAHHs PE3KO BBIPaKEHHOH KHCJOPOAHOH aTMocdepbl,

Hcuesnosenne u3 atMocdepsl aMMHaKa U APYTHX BOCCTAHOBJEH-
HBIX KOMIIOHEHTOB H IOSIBJEHHE B 3HAYHTENbHBIX KOJHYECTBAX CBO-
OOJIHOro KHCJI0POJA CYLIECTBEHHO H3MEHMJIM XOJ MHOTHX [EOJIOTH-
4eCKHX Hporeccos. IIpexae Bcero kopeHHbiM 00pasoM H3MeHHJACh
00CTaHOBKA BbIBETPHBAHHS Ha Cylle, MOCKOJbKY BMECTO HCKJ/IIOUH-
TeJTbHO BOCCTAHOBHTEJNLHOH OHa cTala OKHCJHTeNbHOH, Ha cyie
GespasiesbHO HayasJHu TOCHOJACTBOBATH OKHCJIHTEJNLHBIE NPONECCH.

B runpocdepe ke BosHHKIA peskas KOHTPACTHOCTL cpex. Ilo-
ABJIEHHe KHCJOPOACOAEPIKAUIMX BOJ NPHBEJO K HAJTHUHIO B THILPO-
cepe OKHCAHTEILHEIX OGCTAHOBOK, OJHAKO HPOLECCH Pa3JOMKeHHs
OPraHuKH Ha Jiiie BOJOEMOB HEPEAKO CO34aBali BOCCTAHOBHTENbHbIC
YCJIOBHS B ocajKe W B NPHAOHHBIX Boaax. Ilo3ToMy B 3aBHCHMOCTH
OT COYeTaHHd pas3JHYHbIX GakTOPOB H HpPEXKAE BCEro OT CKOPOCTH
HaKOTJIEHHSI OCAaZKOB B TeX HJIM HMHbIX YaCTHAX BOLOEMOB, KOJHUE-
CTBA 3aXOPOHANIOLIErOCs OPraHHYecKOro BellecTBa, I0ABHIKHOCTH
BOZ H BO3HHKaJH JHOO BOCCTAHOBHTENbHBIE, JHOO OKHCJHTEIbHbBIE
YCJIOBHA 0CaJKOHAKOIIICHHS.

BosHHKHOBEHHEe KOHTPACTHOCTH OKHCJHTEIbHO-BOCCTAHOBHTE/ -
HbIX OOCTaHOBOK CONPOBOXKAAMOCh H YCHJAEHHEM KOHTPACTHOCTH
KHCJIOTHO-ILEJOUHBIX YCJHOBHH ocaikoHakomaeHHs. Ecau panbiie
STH YCJIOBHSI ONPEJeJsiJINCh NPUCYTCTBHEM PAa3jHYHBIX KHCIOT H pe-
aKIHAMH THAPOJH3a, TO Tenepb [JIaBHAS POJb cTaja TNpPHHALJTe-
JKATh OPraHHYecKOMYy BellecTRY.
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Takum o0pa3oM, Ha paccMaTpuBaeMol cTaauu pa3ButHs OHO-
chepr Gaarogaps AeATEILHOCTH JKHBOTO BeLIECTBA BO3HHKJIA OI-
peleseHHas TPOTHBOMOJOMKHOCTL TEOXHMHUCCKHX OOCTAaHOBOK Ha
cywe u B ruapoctepe. Ha cyuwe crann GespaspeibHo rocnoicTBo-
BaTh OKHCJIMTEJ/IbHbIE YCJIOBHS, a LLeJOYHOCTb Cpejlbl BhIBETPDHBAHHSA
cTajla OmnpeleNAThbes JIHIIL TIpoIeccaMu TI'HAPOJH3a BLIBETPHBAB-
IIMXCS NOPOA, B CBSI3H C UeM TEOXHMHUCCKHe O6CTaHOBKH Xapak-
TePH30BaJHCh, BepoaTHO, Ooablium oanoobpasueM. B ruapocdepe
K€ OKHCJIHMTENbHO-BOCCTAHOBHTE/IbHBIE M KHCJOTHO-LIEJ0YHble Ia-
paMeTpLl CTaJjH, MO CyLIeCTBY, KOHTPOJHPOBATHCH OPTraHHYecKHM
BELIeCTBOM, KOTopPoe choco0Ho OblJI0 MeCcTaMH CO34aBaTh OYEHD
KHCALIE M OYeHb BOCCTAHOBHTE/bHbIE CPEABI, <«3alpelleHbles
B ycaoBHAX cyuid, [Tosromy reoxumuueckasi o0CTaHOBKA OCaJKOHA-
KOIlJIeHHS B BOJoeMax c€Tala OYeHb Pa3Hoo0pa3Hoil ¥ IPHHIMIIH-
anpno OJuskoli K HaOJarojalolleicsl B nacrosiliee BpeMs. Bosuuk-
lliHe KOHTPACTHOCTb M pasHooOpasue cpej HHTEHCH(DHIUPOBAJH Te-
YeHHE BCEX MOBEPXHOCTHLIX I'e0JOrHYecKHX IPOLECcOB H MPHBEIH
K (opmupoBanuio 6ojice pasHoOOPa3HBIX OCAJOYHBIX TIOPO/L.

JKusoe BeuectBo JokeMGpHS He TOMABKO H3MEHHJO COCTAB 4aT-
Moceper 1 npeoOpazoBao reoXUMHUYECKYH OGCTAHOBKY BCeX CTa-
Juit o6paszoBaHus OCAJlOYHOT0 MaTepuana W 0cafouHLIX NMOPOJ, OHO
y4acTBOBAJIO HEMOCPEACTBEHHO W B 06Pa30BaHHH HEKOTOPbIX MIHPOKO
pacnpocTpaHeHHBIX TOPHBIX MopoA. B jAoKeMOpPHH OCHOBHBIMH I10-
poaooOpasylomuMH opranuaMaMu OblIH BOAOPOCAH M OaKTepHH.
B npomecce cBoefi kKu3HeleATeNbHOCTH 3TH MOPOA00GPa3OBATENH
BLIZIEJISITH H3BeCTh M3 BOL rHApocdepbl, BCAeACTBHe udero obpaso-
BBIBAJHCL TOJLIH PaszHOOOPAa3HBIX CTPOMATOJNHTOBHIX H3BECTHSKOB,
Upe3BLIYaiiHO XaPAKTePHBIX [ JOKeMOpPHHCKHX MOPOJ, WK IMJIACTHI
OHKOJIUTOBBIX H3BECTHSKOB.

CrpoMatonuTsl NpeAcTaBafoT coboii puponogodubie MOCTPOHKH
KOJIOHHA/IbHBIX BOAOPOC/IeH (HApsily C BOJAOPOCHSAMH B HX CO3/a-
HHH, BEPOATHO, NPHHHMAJH yyacTHe H GaKTepHH), HHOIJla JIOCTH-
rajpoline AecsiTKOB METPOB B BBICOTY H COTEH H jJarke TLICSY METPOB
B Iupuny. IlaacTel cTpoMaToJHTOB HHOr/A [POCAEKHBAKIOTCA B J0-
KeMOPHACKMX MOpPOAAax Ha JeCsTKH M Ja)ke COTHH KHJIOMETpOB.
O6blyHO 1Sl HHX XapaKTePHO OUEHb TOHKOe KaK Obl HempaBHJLHO-
CIOMCTOE CTPOEHHE, OTpazkalolllee IOCTeNeHHOe HapacTaHHe IIEHOK
H3BECTH, BbIAEJAseMOH BojopocaaMH. B Hacrosllee Bpemsi JOKeM-
OpuiickHe CTPOMATOJIHTOBBIE NOPOJALL OGLIYHO HPeACTABJEHH Mpa-
MOpaMH, 4acTO OYeHb KPacHBBIMH 6.arofapst CBOEMy CTPOEHHIO h
uepesoBaHHIO PA3HLIX OKPACOK.

Cambie jpeBHHE H3 H3BECTHBIX CTPOMATOJNHTOE HMEKOT BO3PACT
0KoJ10 3 Mapa. Jjer. Berpeuatorest oHu M B aneposofickux oTJo-
AKeHHAX PaszHOro Bo3pacra H Aaxe oOpPasyloTCs B HACTOSLLEE BpeMs,
nanpumep B 3sajsuBax CepepHoii ABcCTpanuH, B CcofdeHblx o03epax
Amepukn. Ofnako MHPOKO pacnpocTpaHeHbl OHH JIHIIL B NPOTEpPO-
sofickux Toauax. To ke MOXKHO CKa3aTh H 06 OHKOJIHTOBLIX H3BECT-
HAKAX, CJOMEeHHbIX OKDPYIJIBIMH H3BECTKOBBIMH JKEJBaKaMH, TaKikKe
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00pasoBalHbIMH 34 CHCT BHIACACHHS H3BECTH MACHKAMH KOJAOHHAMD-
HBIX BOJIOpOC/IEH, HO OOHTABWINX He Ha HeNOABHXKHOM cyGcrTparte,
4 Ha MepekaThBABIINXCS 10 JHY BojoeMa 006JIOMKaXx.

llupokoe pacnpocTpaHenue B 10KeMGPHICKHX, H 0COGEHHO B npo-
TEPO30HCKHX, TOJlax KapGOHATHBIX MOPOJ, BO3HHKIIHX 6rarofaps
HAH3HEeATEbHOCTH JOHHBIX BOJAOPOC/IeH, CBHAETENLCTBYET O TOM,
ITO B 3TO BpeMs y¥Ke CyLIeCTBOBAJ He TOJIBKO Pa3HOOOPasHbIll MHP
[IAHKTOHHBIX OPraHH3MOB, HO H JNOHHBIX. M KOHEUHO, 3HAYHTE/b-
Hasl, a MOXKET ObITh H OCHOBHAsl, 4aCTh CBOGOAHOrO KHCJIOPO/A, Bbi-
ACJIEHHOrO pacTeHHAMH JOKeMOpHsi, Obiia NPOAYIHPOBaHA AOHHOI
PAaCTHTELHOCTBIO.

Bonee Toro, B mokemGpuiickux mopomax uHOrza BCTPeyarnTcs
Clelipl CYLIECTBOBAHHA AazKe MHOrOKJIETOUHRIX JKHBOTHBIX. HauGo-
Jlée JIpeBHHEe HAaXOJIKH — 3TO TaK HasblBaeMble YapHHH H3 AHrIuu
u cabesinantsl u3 CubHpH, BCTpeYeHHbLle B NOPOAAX JPEBHEE
700 muH. ser. YapHuH SABJISUIHCH, BEPOATHO, APeBHHMH npejcTaBH-
TEJISAMH KOJIOHHAJBLHBIX KHIIEYHOMOJNOCTHLIX JKHBOTHBIX, OTIEYaTKH
KOTOPBIX HANMOMHHAIOT 10 (opMe KpynHble JHCTBS (4O MepPBLIX
ACCATKOB CaHTHMETPOB pasMepoM) MM nobGern pacrenuit. Cabes-
JIHAHTBL — YepBenoJoOHbLIe OPraHH3MBI, OCHOBHAsl YacTh KOTOPLIX
BO3MOZKHO, fIBJISJIACH APEBHHMH MOTOHODOPaMH.

B nopoxax Bospactom okosmo 1 mapa. ser B ABcTpasani, He Me-
nee 1,2 u oxomo 0,8 Mapx. et Ha Ypasne o6Hapy:KeHs HECOMHeH-
Hbl€ CJI€/IBl KaKHX-TO pOIONIMX OpraHW3amMoB. BecbMa HHTepecHHI
CBOEOOpasHbie BLITAHYTHIE H3BECTHSKOBBIE TeAblla ¢ TOHKOH 060-
JIOYKOI, TIOMEPEYHHKOM OOBIYHO B HECKOJIBKO MHJJIHMETPOB, HHOTAA
calaraioulie NpoCJOH M IVIACTHL H3BECTHAKOB. [losaralor, uto stH
o0pasoBanus TpPeACTaB/IsiOT co60il MaccoBble CKOIICHHS 3KCKpe-
MEHTOB (KONPOJHTOB) JKHBOTHBIX — HJIOENOB, T. €. YaCTHYKH rpyHTa,
lIpoLIefllliie 1Yepe3 KHUIeYHHK YepBel, oOHTAaBIUMX Ha JHE APEBHHX
BOJl0eMOB. KonpoanToBble MOPOAE H3BECTHE! B OCAA0UHBIX TOJIIIAX
Bospacrom 1—1,2 mapna. Jer.

3HaunTeNbHO GoJlee MHOI'OYHMC/ICHHBIE, pasnoobpasHble H HAIEK-
HBEIE HAXOAKH CJe/I0B ApPeBHEeHIIHX MHOrOKJIETOUHBIX JKHBOTHBIX H3-
BECTHH B N0KeMODHHCKHX mopolax Gojee MOMOAOro BO3pacTa
(okoso 0,7 mapx. ner). Buepshie oHu Gbiin H3YUEHEl B MecyaHHKaX
paiiona IOanakape B FOxuofi ABcrpanuu. O6lmee Yuc/io HAaXOAOK
B yKasaHHOM pailoHe mpeseimaer 1400 sksemmaspoB. OcHoBHasl
YdCTb 3THX JKHBOTHBIX COCTOSJIa H3 KHIUEYHOMOJOCTHBIX, B OCHOB-
HOM Meay30moflo0HbIX, OPraHH3MOB, JOCTHTAIOWIHX HHOTAA B TO-
nepeunnke paxe 40 cM, a waumle o exuHuu cantumerpos. Ilupoko -
pacmpocTpaHeHel TaKXKe OCTATKH KOJIOHHAJbHLIX KHINEYHOIIOJOCT-
HBEIX, HaNOMHHAKOUIHEe OTMEYaTKH JIHCTheB PACTEHHH, B YaCTHOCTH
uapuuH. EcTh obpasoBanusi, HanOMHHAIONIHE UY/ICHHCTOHOTHX KH-
BOTHBIX HJH IVIOCKHX 4epBeH (K IOCJeIHHM OTHOCATCA pa3HO0b-
pasuble cabeqnuauTo).

Haxonku cnefloB oprammamMoB, CXOAHHIX ¢ 00HAPYKEHHBIMH
B paiione DAHaKaphl, H3BecTHH u B IOxkHOI Adpuke, AHruU, eBpO-

¥
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nefickoit wactu CCCP, CuGupu, nva Hoodayuanenae. dtn LaHHbe
[OKA3BIBAIOT, YTO MHOTHE IPYNNbl MHOIOK/JIETOUHbIX KHBOTHBIX YIKE
CyllecTBOBAJH B KOHLe loKeMOpusi. Pellkas BCTpeuaeMoCTb OCTATKOB
JKHBOTHBIX, BEPOSTHO, 0OBACHACTCH He CTOJIbKO MaJOHACE/EHHOCTHIO
JipeBHEUIHX BOLOEMOB, CKOJIbKO T€M, UTO XKHBOTHLIE TOI/la HE HME/IH
TBepblX CKEJIETHbIX 0OpasoBaHHH. Ilostomy, Ajas Toro 4ro0bl €O-
XpaHHJIHCh Kakue-nH0o cje/bl HX CylIecTBOBaHMS, TpefoBaJHCh CO-
BEPIICHHO HCK/IIUHTE/bHbIE YCAOBHS.

9BOJIIOLLUA KUBOrO BEHMIECTBA M KITHMAT

Ha sTom MosHo Oblio ©Gbl 32KOHYHTh KpATKOe PaccMOTPEHHE
BONPOCOB H3MeHeHHs (H3HKO-TeorpadHYCCKuX YCJIOBHH OCa/IKOHA-
KOMJICHUS B A0KeMOpHiicKmii sTam, ecan Obl He oana npobiema,
HMeIoLLas HenocpeACTBeHHOe OTHOLIEHHE K PA3BHTHIO XKHBOTO BEILE-
cTBa 3eman. Mbl HMeeM B BHAY Npo06JeMy APEBHEro KJIHMaTa, HMelo-
1IEr0 HemocpeACTBEHHOE OTHOUIEHHE K PAa3BHUTHIO XKHBOTO BCLIECTBA
Semau. MoJKeT NOKasaTbhes, YTO CYIIECTBYET JIHIUb OJHA CBS3b—
BO3/leficTBHe KJAHMAaTa Ha opraHuuecknit mup. OAHAKO 3TO He Tak.
Ecth u ofpaTHas CBA3b— BO3JEHCTBHE JKHBOrO BELIECTBA Ha KJH-
MaT, TOJIbKO OHO OCYIIECTBIfieTCsl He HEMOCPeJCTBEHHO, a 4epes
H3MEHEHHsI COCTaBa aTMmochepbl B pesy/bTaTe KHIHEACATENLHOCTH
OPraHU3MOB.

Kak yxe ormMeuanoch paHee, oueHb OOJbIIOE BO3/eficTBHE Ha
CpEHEro0oBLIC TeMIepaTyphl BO3yXa Ha 3eMJe OKasbiBaeT COAEP-
JKanue B aTMoC(epe YIVIEKHC/IOro rasa. YIJeKHcbli ras cBoGOJHO
IPONYCKAEeT HAylUMe K 3eMmJe COJHeUHble JyYH BHAUMOH YacTH
crekTpa H yabTpaguoieroBble naayyehus. Ho o morsomaer oc-
HOBHYI0 4dCTh TEIIOBBIX (uudpakpacHbIX) Jydyed, HAYLUIHX OT TO-
BepxHocTH 3eMuu. BeseacTBHe 5TOrO MPHCYTCTBHE YIVIEKHCJIOTO
raza B arMocdepe MPemsTCTBYET OXJazKIeHWI0 3eMJH W MOBLILIAET
o0lLyio TeMmepaTtypy Ha ee NOBEPXHOCTH. JlpyruMu cJoBaMH, yrie-
KUCJBI TA3 B 3HAUATENBHON Mepe 00yCJOBIHBAET TAK HA3bIBAEMbIH
NapHUKOBBI 3P(EeKT BO3LYMHOH ob6omoukn 3emun. IlogobHo cTek-
maM WAM [OJHSTHJAEHOBBIM IUIEHKaAM B OpaHMKepesx K IApHHKAX,
5TOT ras (Kak, BOPOYEM, H BO/HLIE Haphl), MPOMyCKas COMHEUHbIE
JyuH, 3ajlepKHBAeT TemIo, KOTOpOe H3JyuaeTcs NOBepXHOCTLIO
3emai, Harpepaiolleiicsl Mojl BO3ACHCTBHEM 3THX Jyyer.

EcrecTBenno, yeM GoJibllie YIVIEKHC/IOTO rasa B arMocdepe, TeM
Goabllle A0JKeH ObITh opaiskepeinbii apdexr. Ha ocHoBanuu 3TOro
CcyllecTBYIOT npeAcTaBienus [15], 4ro coBpeMeHHbE H3MEHEHH:
KJIMMATa, NPOSIBJISAIONINECS B Pa3BHTHH TOTEIUICHHS, B 3HAUHTEILHOM
Mepe OO'bsICHSIIOTCS He3HAauUHTeJbHBIM POCTOM KOHIEHTpauuH yrJe-
KHCJIOTO rasa B aTMocepe B CBSI3H € NPOMBIILIEHHOH AeATENbHO-
CTBIO UeOBEKa.

Ecii OCHOBBIBATHCS HA NaHHBIX TabJ. 4, To MOXHO NOJararth,
qTO B paHHEM apxee COjJepzKaiue YrJeKHCJA0ro rasa B Boaax ruapo-
cohepst noutn B 20 pas Gpuio Gosiblie COBPEMEHHOTO. [Ipumepno BO
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CTOJILKO K€ pas ero AoJKHo Ob10 GuITh Gosibllie U B paHHeapxefi-
ckoil aTtmocgepe. Ho B Takom cayuae Mpl NPHXOJAMM K aGeypay:
Temieparypa He TOJNILKO B apXee, HO H No3xKe (40 CHJypa BKJIOUH-
TeJbHO) J0JXKHA Oblla NPeBLIIATh TEMIEpPAaTypy KHIEHHsS BOJbI.
OGbsACHHTL TaKoe HECOOTBETCTBHE MOKHO CJIeAYIOLLHM obpasom.

Bo-nepBoix, yBelnueHHe cpe/iHErof0BLIX TeMIEpaTyp NpH BO3pa-
CTAaHHH COJEpPKaHHsI YIJIEKHCJIOrO ra3a He HPOHCXOJHMT TNPONOpPILH-
OHasbHO M OecnpezenbHo. Bo-Bropbix, B Tabu. 4 AaHbl KOHIEHTpa-
IHH ras3oB B NPOHEHTAax oT ofllero Hx cojaep:kauusi. Macca e aT-
Moctepbl B Hauajde apxes Oblia, BEePOSATHO, HECPABHEHHO MEHBIIEC,
YeM B HacTosllee BpeMms. [losToMy abcoJloTHOoe cofiepiKaHHe yrae-
KHCJIOrO rasa Ha paHHUX CTaJMfX e0JOrHYeCKOTo PasBHTHS 3eMJH
BPSAJL JIH MOIVIO OBITh OYeHb 3HAUHTENLHBIM. B-Tpernux, opamsxkepeii-
HLIM 3(Q(peKToM XOTS M B MeHbIUE CTeNeHH, YeM YIJIEKHCABI ras
H BOJASIHOH map, o6aazaer u 030H. OTCyTCTBHe ero uam obliee He-
CPaBHEHHO MeHblllee CojJiep:KaHHe B aTMoc(epe HauaabHbIX 3TANOB
pasBuTHS 3eMJlM JOMKHO OBUIO B KaKOW-TO Mepe NOHHIKATH O6Ie-
3eMHbIe TeMIePaTyphL.

ITomumo oTMeuenHoro HEOGXOAUMO HMETh B BHAY, UTO B NOC/IE/-
Hee Bpems CpeH acCTPOHOMOB paclpoCTPaHeHO MNpejicTaBjieHHe 00
YBeJHUEHHH CO BpeMeHeM 3HAYCHHH COJHeuHOH nocrosimunoil. Tak,
BLICKA3LIBAIOTCH MHEHHs, YTO 3a BpPeMs IeoJIOTHYECKOH 3BOJIOLHH
3eMJH CcoMHeUHAs NMOCTOSIHHAA yBeJAHuMJaach mpuMepHo Ha 30%.
B cBsa3u ¢ 3tuMm, cornacuo K. 4. Konapartbesy [65], pacuer «nazam»
IOKa3bIBAeT, 4YTO MeHee ueMm 2,3 MJpJ. JeT Ha3aj TeMIeparypa
3eman nomkHa Gblla ynacTh HUXKe TOYKH 3aMep3aHHs MOPCKOH
Bozibl. To, 4To 3TOrO He GBIIO, OOBACHSIETCH YCHUJIEHHEM B TO BpeMs
napHnkoBoro sddexra Gaarofaps NPHCYTCTBHIO B aTMocdepe aM-
MHaKa, NOCKOJBKY Jlaxke ero HeboJbluoe cofepikKanue H0MKHO GBLIO
YBEJIHYHBATH OpaHKepeHHblll aderr. YMeHblleHHe KOJAHYECTBA aM-
MH4Ka [0 Mepe yBeJHYeHHS B arMmocepe KHeaopoxa, o6pasyio-
lierocss npu (OTOCHHTE3E, NOCTENeHHO OOYCIOBHIO Nepexoj] K Co-
BPEMEHHOMY NapHUKOBOMY 3((eKTy, KOHTPOIHPYyeMOMY CO/lepKa-
HHEM BOASIHOTO Mapa H yIJIeKHCJIOro rasa.

Takum o6pasom, cymMmMapHBIil opanKepeiinslii Qe atmoc(epnt
ROJKeH GBI ¢ XOAOM TeoIOrHYeCKOH HCTOPHH 3eMJIH H3MEHSTHCS
He CTOJIb yXKe pe3Ko M, KOHEYHO, TeMIepaTypbl HHKOTJa He JOCTH-
raju TeMneparypsl KHneHHs BoJibl. OfHAKO 110 Mepe H3MEHEeHHs cO-
CTaBa W Macchl aTMoc(eprpl CpelHerofoBble TeMIepaTypsl MoBepX-
HOCTH 3eMJIH, HeCOMHEHHO, JOJIKHLI GLUTH CYIIECTBEHHO MeHSThCS,
H, BO3MOXKHO, B apXee OHH 3HAYHTEbHO MPEBHIIIANH COBPeMeHHBIe.
He uckmioueno, uto samerno GoJee BhICOKHe TeMIepaTypsl OBLIIH
H B TeueHne Gosibwieli yacTu panHero nporeposzos. Ho, mo muenuio
MHOTHX TEO0JIOTOB, B OTJOMKEHHAX KOHIIA PaHHero NpoTepo3os Ha
reppuTopui CeBepHoilt AMEPHKH NPHCYTCTBYIOT TOJIILH, 06Pa30BaB-
IIHecs B pe3y/bTaTe CyIIeCTBOBAHHSA JPEBHEr0 OJefeHeHHs B ITOM
patione. Ecin 3To Tak, To TOrAa yie NpHMEPHO OKOJIO 2 MJpA. JIeT
Hasal CPeAHErof0Bble TeMNePATYpPLl IOBEPXHOCTH 3eMJIH J0JKHbI
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Obliy OBITH OAH3KH K coBpeMmenubiM, Takoe 3ak/mOueHHe XOPOLIO
corJiacyercs ¢ OTUETJHBLIM H3MeHeHHeM cocTaBa rasoBoil 000J0YKH,
rje-To Ha rpaHuile paHHEero u CpejHero mporeposos (c. Tabm. 4).

Bennkue o/neleHeHHs, aHAJOTHUYHble IIHPOKO H3BECTHOMY YeT-
BepTHuHOMy oJefeHeHnio EBponut n Cesepnoit AMepHKH H KaMmel-
Hoyroabiomy IOxkuoro nosyurapusi, 6ein B Cesepnom u [OxHoM
MoJyIIapisix H B CpPeiHeM [POTEpo30e, UTO TaKiKe yKasblBaeT Ha
GJH30CTL OOIeTEMIEPaTYPHLIX 0OCTAHOBOK KOHILA KPHIOTO30f Ta-
KOBbIM, CyllecTBOBaBIIHM B (aneposoe. Cie/oBaTe/IbHO, MOMKHO
noJiaraTh, 4YTo YKe K Hayaay CpeHero npoTepo3osa OJaarogaps KopeH-
HOMY H3MEHEHHI0 cocTaBa aTMocdepbl, BCJAe/JCTBHe JKH3HELesiTelb-
HOCTH OpPraHu3MoB, 6bi1 chopmupoBan obllenaHeTapHbiil Temnepa-
TYPHBIH PeXKHM, IPHHUANHAABHO OJIH3KHII K XapakTepHoMmy s 0o-
Jiee TO3AHAX 3TANOB CYUIECTBOBAHUS 3eMJIH.

Huorpa B JHTEpaType MOMKHO BCTPETHThL YTBEPIK/IEHHS, 4TO B ap-
xee KJAMMAaT 3eMJiH HHUero OGLIETO He HMeJ C COBPEMEHHLIM: OH
Obl1 xapkuM, Oe3 auddepeHnHaluy, OAHOPOJHLIM MO pacnpesene-
uuio Temna W Baarn. OJHAKO ¢ TAKUMH IPeACTABJCHHSIMH HEIb3s
COTJIACHTBCH.

Kax Oblio yerko mokazano H. M. Crpaxosmim emte B 1960 r.
[143], n rTemmepaTypHble PEeMHMBI pPAa3HLIX KJIHMATHYECKHX 30H
3emiH, ¥ CBOWCTBeHHBIe HM OalaHCBl BJardk B OCHOBE CBOEH
ABJSIIOTCS NMPOH3BOAHLIMH OT ACTPOHOMHUYECKHX YCJIOBHH CylecTBO-
Balusl 3eMJH, HAaK/IOHA €€ OCH K 3IKJHNTHKe, oOpallenHs BOKPYL
Cosinila, BpalleHHsi BOKPYr CBOeHl OCH H TOJAYYeHHs 3HEepPrud oT
Coanna. Otcioga ciejyer, 4To MOCKOJLKY 3HAUYEHHs Bcex Mepednc-
JEHHLIX NapaMeTpoB B apXee CYLIECTBEHHO li¢ MOIVIH OTJIHUaThCA
OT 3HAYEHHH MX B TOCJAEAYIOUIHE CTA/HH Pa3BHTHS 3eMJH, BKJIO-
yasl HacTosllee BpeMs, TO, CJeJ0BaTeNbHO, H B apXee KIAUMAT 3eMJHu
ne Mor 6BITh ofHOpoAHbIM. OO0d3aTeNbHO AOMMKHBI OblJIH CYLIECTBO-
BAaTh KaK BJaxKuble, TAK H 3acymlJHBble oOCTalOBKH, Kak Gonee,
TaK H MeHee TellJible YCJIOBHA.

JleficTBUTENIBHO, -TTPOBe/eHHble B INOCJ€e/]HHe TOABl [eTaljbHble
HCCIeoBaHHS JOKeMOPHHCKHUX TOJIIL NOKa3ajH, 4TO B apXedcKux
06pa3oBaHUsX WHOTJAA NPHCYTCTBYIOT HOPOJBI, KOTOPble MOIJIH BO3-
HHKHYTh 3a cueT MeTaMopduiMa COJISIHBIX H KapOoHATHO-IVIHHHCTBIX
nopoji, o6pasoBaBIIKHXCsl B YCAOBHSX 3acymausoro kaumara [131,
132]. B eqUHHYHBIX CJyYasix BCTPEUEHbl M COXPaHUBLIHECS JOHLIHE
 AHTHAPUTEI, THICHI, OTIEYaTKH KPHCTAAI0B KaMeHHOH COJH.

[TockoabKy B apxee yze CYLICCTBOBAJIM PA3JIHYHS B KJIHMaTH-
yecKHX 00CTAHOBKAX Ha MOBEPXHOCTH 3eMJIH, TO MOXKHO NpeJIo-
Jdrarth, YTo OHH B KaK0OH-TO Mepe OOYC/IOBJIHBAJIH HEPaBHOMEPHOCTD
pacnpeenenns B ruapochepe muporo seuiectsa. Mnaue rosops,
yiKe B Hauaje CylleCTBOBAHHS JKHBHIX OPraHH3MOB HX pacmpejele-
HHe M0 NOBEPXHOCTH MAaHEeTHl AOJIKHO Obljio ObITh HEpaBHOMEPHbBIM.
Eute Gonee HepaBHOMEpPHOH 6bljia POJib OPraHHYECKOro BellecTBa,
3axopoHsiionierocs B (OPMHPOBABIIMXCS TOrAa TOJUIAX IOPOJ,
MOCKOJbKY OT MecTa K MeCTy B IIOCJIeAHHX OJHOBPEMEHHO MOIJIO
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CYLIECTBEHHO MEHATBCS KOJIHYECTBO BYJKAHOTEHHOrO MaTepHasa, co-
BCEM He COJleprKallero OpraHiyeckoro BellecTBa.

Vamenenue ouepTanuii i yBe/jMueHHe pasMepoB CYLIH, a napas-
JEIbHO € MOC/IeJHHM H BO3pacTaHde rayOHH B OKeaHax MPHBOIMJIH
K YBEJIHYECHHI0 KOHTPACTHOCTH B KOJHYECTBEHHOM paclpeieeHHH
MHBOTO BelllecTBa. Ha 3HauMTeNbHBIX TIyOHHAX HEe MOTJM OOMTATDL
¢oTociHTesupyomne pacrenus.. [TosToMy AoHHBIE HX NPeACTABH-
T/, B YAaCTHOCTH BOAOPOC/H, 00pasylollie CTPOMATONHTOBEIE HJIH
OHKOJIHTOBLIE TOCTPOHKH, TATOTeNH K NpHOPEIKHOH 30HE BOLOEMOB.
B6anan or cyum, ocofeHHO B MecTax CTOKa C Hee Ha3eMHBIX BOJ,
OypHOMY Pa3BHTHIO JKH3HH CIOCOGCTBOBANH MOCTYMAIOUINE C CyLIH
pasjHuHble MHHepaJbHble BellleCTBa, coleprKalilie JeMeHTH, Heol-
XOAHUMbIE 1JISl JKHBBIX OPraHH3MOB, TaKHe, KaK 3KeJe30, dochop
H Ap. B oTKpBEITOM Ke OKeaHe TaKHX BELIECTB MOTJIO ObIThH HEAOCTA-
TOYHO, YTO JIMMHTHPOBAJIO TaM Pa3BHTHE KH3HH.

OCHOBHBIE HBMEHEHHSI ®M3HKO-TEOTPA® UYECKHX
YCIIOBHUH B ®AHEPO30E

Havano xemGpuiickoro mepHoga 03HAMEHOBAJNOCH OUEHb BakK-
HbIM COOBITHEM B PasBHTHH oOpraHHyeckoro Mupa. JKuBOTHBIH MHP
CTaJ HCK/IIOUHTEIBLHO PasHoo0pasHbIM, BIEPBEE MOSBHJHCH H CPasy
IIHPOKO pacnpoCTPaHUIHCh OPraHu3Mbl, 06/1aJalollHe CKEJETOM.
[Ipu sTom opranusMoB ¢ KapGoHATHLIMH, a HHOr[a H dochaTHbIMU
CKeleTaMH OBlIO HHODAA TaKoe OGHMJHE, YTO OCTATKH HX HEePeaKo
CraraloT OCHOBHYI0O YacTb HEKOTOPBIX KeMOPHHCKHX MOPOJ.

C uem cBsi3aHO MosiBJeHHe Ha TpaHHIe AOKeMOPHSI 1 KeMOpHS
OPraHU3MOB ¢ KapOOHATHBIMH H (OChaTHBIMH CKEeJeTaMH, 10 CHX
nop e scHo. BoaMoXKHO, NPHUHH ObLIO HECKOJIBKO, HO rJIaBHAsl, Be-
POATHO, 3aK/i0Yalach B H3MEHEHHH COJEpXKaHHS KHCJAopoaa B aT-
Mocgepe. B nacrosiuiee BpeMsi LIHPOKO MPH3HAHHBIM SIBJSETCS npen-
crasienne JI. B. Bepkuepa n JI. C. Mapwanna (184, 185] o TowM,
4TO HMMEHHO K KeMOpHiCKOMy MepHONy coAepiKaHHe KHCJI0Poaa
B aTMocepe coCTaBHIO 0KOa0 1Y cojepkaHus ero B cOBpeMeH-
Hol atMocepe. DTO NPHBENO K TOMY, UTO IKECTKOe H3MyuUCHHE
Coania nepectano NpOHHKATh B BEPXHHe CJIOH rugpocdepsl Beae-
cTBHE 006pa3’oBaBIUErocs y NOBEPXHOCTH 3eMJH 030HOBOrO IKpaHa.

Ecau mpuuATbh 3TO mpeAcTaBieHHe, TO TOrJa MOKHO IOJArATh,
UTO ¢ BO3HHKHOBEHHEM O30HOBOTO 3KpaHa KHBOTHbBIl MHDP BHepBbIe
CMOT MPOHHKHYTbL B KpaliHee MeakoBojke. Ho HMeHHO MeJKOBOALE
HauGoJsiee 6JAronpUATHO /s 00pa3oBaHHsi KAPOOHATHBIX M HEKO-
TOPHIX hochaTHBIX MHHEPAJIOB, MOCKOJIbKY B BOJAAX €T0 COMEPIKHTCH
HauMeHbllee KOJMHYECTBO YIVIEKHCOr0 ra3a (B CBSI3H ¢ HAHMEHBIIHM
A4BJIEHHEM H HAHJydYIlell MPOTPEeTOCTbI0 BOA), Pe3KO MOBBIILAW-
Iero pacTBOPHUMOCTL paccMaTpuBaeMbix MuHepasoB. C riyOunoit
CO/epIKaHNe YIVIGKHCIOrO rasa YBeJNHUMBAETCH, YTO MOKET Mperst-
CTBOBATbL He TOJIbKO 00pasoBaHMIO, HO H COXPAHEHMIO STHX. .MHHE-
pajos, T. €. eCTh KaKaf-TO KPHTHYeCKas riyOHHa, HHXKE KOTOPOI

8 H. H. Bepsumun 217



COOTBETCTBYIOIIHE MHHEpabl He MOTYT CYHIeCTBOBaTh. 3ITO SPKO
nposiBasercs ceffuac Ha GOJBIINX rIyOHHAaX COBPEMEHHBIX OKeaHOB,
HO B HacTOsIlee BpeMs COAepIKaHue YIJICKHCJIOro rasa B atmocdepe
u rugpocdepe HeCPAaBHEHHO HHYKE, ueM B JIOKeMOPHH. Crnenosa-
TebHO, TOrAa KpUTHUecKasi raybHHa 1o0/KHA Oblla pacrnonararhes
Ha 3HAYMTEJNLHO MEHbllIeM pacCTOSHHM OT MOBEPXHOCTH BOZBL

[TosToMy, BO3MOXKHO, B A0KeMOPHH JKHBOTHbIe H3-32 NPOHHKHO-
BeHHs yabTpaduonerosoro uanyuenns CoiHila B BEpPXHIOO HaCTb
TOMILM BOABI MOLJH O6HTATh JHIIB HA rayOHHAX, KOTOpble He 10-
cTHrano 3To ryGHTeNbHOe NS HHX H3ayyeHwe. Ha 3THX e rJ1y0H-
HAX VIVIEKHCJOro rasa cojepikajoch TaKoe KOJHYeCTBO, MpH KOTO-
POM HCKJI04aJ0Ch CyllecTBOBaHHe KapOOHAaTHBIX H thocaTHBIX MH-
Hepa/JoB. Bojopociu ke, BEPOSITHO, MOIVIH NEPEHOCHTL HECKOJLKO
GoJee TOBLIIEHHBIE A03bl OGJyuUeHHs W [03TOMy OOMTATH H MACTO
dopmupoBann KapOoHaTHbIe MOPOJB Ha MEHbIIHX rayoHHax.
Kpome Toro, BOAOPOCTH, MOr/ollas npH ¢orocnHTeEse yrJeKHeabIH
ras, TeM caMblM MOHHXKAJAH ero coiep:kaHue B Boje. JKHBOTHBIE
JKe, Ha0GOPOT, IPH ABIXAHHH YBETHUHBAIM ero KounyecTso. [losromy
KpuTHUecKas rayonHa (opMHpOBaHWA KapOoHATHBIX BLLAEJeH T
151 BoJopoc/ell M /A KHBOTHBIX MO 3TOH MpHYHHE TaKxKe MoOr/aa
HECKOJBKO Pas/iHyaTbes.

Mtak, JKHBLIE OPraHH3Mbl CO3/laln CBOOOAHLIE KHCJIOPOA Ha
3eme. YBeanueHHe ero KoJHYeCTBAa MPHBeno K 00pasoBaHHIO 030-
HOBOro 3Kpana. Bo3dHHKHOBeHHe O30HOBOrO 3KpaHa PaclUIHpHIO rpa-
HUIBl PAacHpocTpaHenns JKH3HH B THApocdepe, ceaB LOCTYIHBIMH
175 Hee Ja)ke caMbleé BepXHHe C/10H BOABL

JIpyruM CyIIeCTBEHHLIM pe3yabTaToM MepeMeH, MPOHCIIELIINX
Ha rpaHnLe KpunTo3os H (aHeposos, OblIO TO, UTO € ITOTO BpeMEHH
MosIBM/ICH HOBBIEI MOLIHBIH (akTop oOpasoBaHHs OCaj04HBIX TIO-
poJ — HaKoN/eHHe KapGoHATHOrO MaTephana B pe3yqabraTe KH3-
He1esiTeLHOCTH JKHBOTHBIX: Jlo 3TOro opraHoreHible KapOoHaTHbie
nopoasl 06pa30BHIBAJNHCh JIHIIL B pe3yabTaTe AeATEJLHOCTH BOJO-
pocaeii H, Bo3MoxkHO, GakTepuii. C Hauama xe KemMOpHsa najbMa
nepsencTBa B 06pasoBaHni KapOOHATHBIX NMOPOJL Mepeluna OT BOLO-
pocJieii K KHBOTHBIM OPraHH3MaM.

[Mo-BHAMMOMY, B KOHIE CHJYPHHCKOro nepuoja HNpPOH30ULIO CO-
ObITHE TMEPBOCTENEHHOM Ba)KHOCTH /I BCEro JaJbHeHINero passi-
TH Guocgepsl, a HMeHHO: TOABHJIHCH Ha3eMHbie pacTeHHA. Ono,
BEPOSTHO, CTAJ10 BO3MOMKHBIM Osarofiaps TOMy, HTO y¥Ke K 3TOMY
BpeMeHH CoJepialHe KHCJIOPOAA B aTMoc(pepe IOCTAMIO BTOPOro
KPHTHUECKOTO YPOBHS — KOHIEHTPaLUH, paBHON MpUMepHO 109% ero
cojepiKanusi B coBpeMenHoil aTMocgepe, IIpn sTOM, cornacuo noi-
cueram JI. B. Bepkuepa u JI. C. Mapmannaa [184, 185], o6pasosa-
HHe 030Ha NpHypouHBaercs yie K Oosbluedl BBICOTE, B CBA3H C UeM
030HOBbIl SKpaH CTan DACNOJNAraTbCsi He y TMOBEPXHOCTH 3eMJH,
a Bbicoko B atmocdepe. ITostomy yabTpaduo/IeTOBOE H3IYUeHHE
CoJHlla nepecTano OKas3biBaTh ryburenbHoe [efcTBHe Ha opra-
HM3MBI, HaxoAsALlHecs Ha MOBEPXHOCTH CYILH.
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Ho muennio JI. L. Masurawsuiu [40] u paga apyrux YUEHBIX,
NEepPBBIMH HA cylle NOABHIHCH PAaCTeHHs, KOTOPLle HHOTAA BbIAESIOT
B 0COOBIH THII HEMATO(HTOB, MPeACTABJSIOLHI cO60l Kak Obl npo-
MEKYTOUHOE 3BEHO MEXKAY BOJOPOCISMH H COCYAHCTHIMH DPacTeHH-
ami. Takoro ke MHeHmst npugepxuBaacs u A. H. Kpumrodopuy,
CYMTABILUHH, YTO 3TH PACTEHHs] HAL0 BBHIAEAHTb B OCOGHI TUn, $HuIo-
TEHETHUCCKH CBSI3aHHLIH ¢ OYPBIMH BOAOPOC/ISIMH.

Mo cHux mop H3BECTHBI JIHIIL OCTATKH CTBOJONOLOGHBIX uacTeil
STHX pacTeHuil AHaMeTpoM A0 | M BLICOTOH HecKo/bKO Gosee 2 M.
OTH OCTATKH COCTOST H3 CJOMKHOTO CIIETCHHS MHHEpaJu30BaHHBIX
TOHKHX Tpybo4eK (AHaMeTpOM B CAMHHIBLI HJAH NepBEle NECATKH
MHKpoMeTpoB). Ilpu srom Gosiee Kpynuble TpyGKH pPacmoJIOKeHbI
NIPHMEPHO NapaienbHo CTBOMY, a Oojiee MeJKHe 3aNOJHAIOT MPO-
CTPAaHCTBO MexK1y KpPymHbIMH. Takoe BHyTpeHHee CTpoeHHe HMeEeT
60/Ib1IOE CXOACTBO C HEKOTOPBIMH GYPBLIMH BOJOPOCIAMH, B YACTHO-
CTH ¢ JamuHapusaMu. IlosToMy psj uccaegoBaTenell OTHOCAT 3TH
o0pasoBaHusi K GypeIM BOJOPOCSM.

OZ4HaKo nopasuTenbHa yCTOHYMBOCTB TPYGOUEK, COXPAHSAIOLLHXCS
B HCKONAEMOM COCTOSIHHH BCer/la B HeHapyIIeHHOM BHJe W NMPH/IAI0-
as ocTaTKaM BHEWINHH BHA JApeBecuibl. Hecomuenno, urto yike
OpH JKH3HH pacTeHHHl KJIETKH, MX o0pasyioline, [A0JMKHB ObIIH
HMETh MpPOYHYIO, [APEBECHHHYIO H/H XHTHHO3HYIO KOHCHCTEHIIHIO.
Ilas BojopocaeBeix ke 06pa3oBaHuil XapakTepHA HEKHOCTH CTCHOK
KJIETOK, B CBfI3H C YeM OHH He MOTYT COXPAHSTLCH B HCKOIAEMOM
COCTOSIHMKM HamoJoOHe HEMATO(HTOB,

MoskHO nosnarath, 4TO HEMaTODHTH [POH3PACTANM IpH MOBEHI-
EeHHOH BJIaXKHOCTH B HEMOCPEeJCTBEHHO NpuJekaulell K MOpK Mo-
Joce cywd. Bosee Toro, MHOTHe M3 HHX, eCJH He BCE, MOIVIH GBITbH
pacTeHHs MU NOJAYBOAHBIMH, aM(uOHiHbIMH. B moJb3y Takoro Mie-
HHsl CBHIETE/JbCTBYIOT (haKThl HAXOMK/IEHHSI «CTBOJOB» 3THX 3ara-
AOYHBIX DPACTEHHII B OTJIOKEHHSX, COAEPKAIIUX OCTATKHM THIHYHOM
Mopckoit GayHel. QueBHAHO, B TAKHX YCJOBHSIX MOCTENEHHO BbIXO-
AHBIINE N3 BOABI BOMOPOC/H TaK¥Ke NOCTENEHHO H3MEHSIHCh, NPHOG-
petas HeoOXOAMMYIO B HOBOH OGCTAaHOBKE MPOUYHOCTbH CBOMX CJI0E-
Bulll, OcraTKi HeMaToDHTOB BCTPEYEHbI B OTJIOIKEHHSIX BEpXHero
cuaypa u aeBona [40].

B BepxHecuaypuICKHX OTNOMKEHMSX H3BECTHLI OCTATKH H JpeB-
HeHIINX, HECOMHEHHO COCYAMCTHIX DACTeHHH — NMCHJIOGHTOB, XOTS
B OCHOBHOM OHH ObLIIM PasBHTEI B JAEBOHCKOM MepHoje. IT0 GhlIH
oueHb CBocoGpasHble COPOBbIE PACTEHHS B BHIe HEBBICOKHX KyCTap-
HAKOB Oe3 aucTheB. OTCI04a M NOABHIOCH CAMO Ha3BaHHe pacTeHHH
«ncunoc» (roasit). Tak uto 3T pacreHus He MOI'YT OBITh HA3BaHLI
ACPEBLAMH, @ HX CKOMTeHHst — jecoM. Tem Gouee, uTo y 3THX pacTe-
HHil TeJ1o ellle He Ob10 A (EePEHIHPOBAHO He TOBKO Ha JAHCTLA, HO
Aaxe Ha cTeGesb W KOPeHb, OBLI JHIIL MHOTOKPATHO BETHSLLHHCS
BBEPXY H BHH3y CTBOJI.

O6bluHo moaarawoT, 4To ncHAOPHTOBAS PaCTHTEJNbHOCTh IPOH3-
pacrama Ha HH3MEHHBIX, OYeHb CHIPBIX MECTaX, BOKPYT MOPCKHX
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U KOHTHHEHTAJbHbIX BOJOEMOB H B MEJIKOBOAHBIX NPHOPEMRHBIX 00-
cTaHoBKax. MHorue u3 npejicTaBuTe]ell NCHIOPUTOB ABJISIHCDL 3€M-
HOBOJHBIMH pacTeHHSAMH, MPHYEM OCTATKH HX HHOTJa BCTpeYaloTcs
COBMECTHO C OCTaTKaMH MOPCKHX OpraHH3MoB. Takue pacTeHHs
06BIYHO 06Pa30BLIBAIH, I0A00HO COBPEMEHHOH MOPCKOIl Tpase, moi-
BOJIHbIe 3aPOCJH ¢ NOAHHMAKOUIUMHCS Ha/l MOBEPXHOCTbIO BOIbI CIIO-
POHOCHBIMH OpraHamMu. B To ke BpeMsi HapsAy ¢ 3¢MHOBOAHBIMU Pa-
CTEHHAMH, N0-BHIAHMOMY, B A€BOHE JKHJIH HEKOTOpHIe MPeACTaBHTENH,
npucnoco6uBIIMecsT YK K BO3AYWIHOH cpele OOHTaHHs, O 4eM
MOJKHO CYAHTh N0 MMeIUIHMCH Ha HX cTel/six cielaMm yCThHIL

Takum obpasoM, ncuao@uToBas GJopa MOXKET paccMaTpHBATHCA
KaK JaJbHelwui war (mocie NMOsBJAGHHS HeMaTO(HTOB) 3BOJIOUHH
pacTenuii, CONpOBOXKAaBLIelicsi MOCTENEHHbIM 3aBOCBAHHEM CYIIH.
[TosiBuBIHecs B [ajbHEHIleM HOBBLIE THIBI CIOPOBBIX Ha3eMHBLIX
pactennii (maayHoBble, uYJeHHCTOCTeGE/bHBIE, HANOPOTHHKH) YyXKe
f0Jee HHTCHCHBHO HACTYIAJH Ha CYLIY H IOCTEelNeHHO 3aXBaTbiBaMH
ee, HO 3TOT IpOIecC HauaJcs YikKe I03xkKe — B KaMECHHOYrO/JbHOM
nepuoje, XOTsi HEKOTOPLIe MPeICTABHTENH 3THX FPYMNM H NOABH/IHCH
ele B IeBOHE.

llupokoe paseHTHE B AeBOHE MCHIO(HTOB OBINO, OUEBHIHO, MpH-
YHHOH 3HAYHTEJIbHOTO BO3PAaCTaHHs yiKe K CepeliHe NepHoaa Ko-
auuecTBa KheJopoida B atMocdepe. Tak, B cpeanem JeBoHe MO
cpaBHeHHIo ¢ cuaypom (cM. Taba. 4) cojepiKaHHe KHCJIOPOAA Pe3KO
BO3POCJO, B TO BpeMsl KaK HayHHas CO CpejHero mpoTepo3os yBe-
JHUEHHE CoJlepiKaHus ero He npesbimano 2%.

O/HAKO yMeHblIeHHe COJAEPKaHHs YIJIeKHCa0ro rasa Gblio 3Ha-
qyHTebHO GOJbLINM, YeM yBeJHyeHHe KHeaopoiaa. Tak, B cpeiHeM
IeBOHE ero ¢Tajio mpHMepHo B 4 pasa Menblle, 4eM B CHAYPE, a CO-
Jep:KaHne Kucaopoja Bo3pocio aumwb B 1,3 pasa. Takoe pasanuue,
BEPOSITHO, OODBSCHSIETCSA TeM, YTO 3HAUHTE]IbHAs YacTh YIVIEKHCIOrO
rasa B JeBoHe Oblla H3BJeueHa He B Tpolecce GOTOCHHTE3d, a B pe-
3ysbTaTe OT/IOKEHHA KapOGOHATHOTO MarepHala H3BECTbBBIIEFIO-
muMH opranuaMamiu. [loaTBepxieHne TAKOMY MNPeANOTOKEHUIO
MOKHO BHJIEThL B TOM, UTO JKHBOTHLLIH MHp J€BOHA XapaKTepH30Ba/CsH
MBILHBIM paciiBeToM Opaxuonof, 60JbIIOH POJBID KOPaJJIoB, CTPO-
Matonopouaei, Mmanok. B obulem Gecrno3BoHOUHAs thayHa B geBoHe
gocTHrAa HauboJAbIIero pacluBeTa, no3jHee e HEKOTOPLIE HX IPYIILI
(pyrosni, TabyJifATH, MIIAHKH, OpaxHONOAbI) XOTH M IPOAOJIKAH
CYLLeCTBOBaThb, HO cTajin OeaHee, 0/HOOOpasHee H MeHee pacmpocT-
paHeHHbIMH.

3HaunuTe bHOE YBeJdHUeHHe COJAeprKaHus B JeBOHE KHCIOpoAa H
VMeHblIEHHe YyTJIeKHcaA0ro rasda G6/aronpHATCTBOBAJM MOSBACHHIO
Ha cylle NMaykooOpasHBIX, CKOPNHOHOB, HACEKOMBIX H, BO3MOKHO,
06YC/IOBHTH MOSABAEHHE B CPEIHEM JIeBOHe KHCTeNephiX phib, croco0-
HBIX HE TOJbKO MOIMOIAaTh KHCJIOPOX H3 BOJbI, HO H AbIIATH BO3-
AyxoM. OTH pbiGbl MOIVIM BHINOJ3aTh Ha Cylly H, BEpPOSITHO, OLLTH
npeikaMH 3eMHOBOJAHBIX NO3BOHOYHBIX, KOTOpble MOABHJANCH B KOHLE
JleBOHA.
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Pe3akoe ymeHblllehie coaepiKauus yrieKHCAOro rasza B rHIPO-
chepe NOMKHO ObIIO NPHBECTH K 3HaUHTEJABHOMY YBeIHYEHHIO IJIy-
OHHBI PACNOJOMKEHHSs KPHTHYECKOTO YPOBHSI BO3MOMKHOIO KapOoHa-
TOHAKOIJIEHHS, BEPOATHO CTaBUIEH K KOHIY AeBoHa GJIM3KOH K co-
BpeMeHHOH ray0uHe 3TOr0 ypoBHA. JT0 cOGBITHE He TOJIbKO Pe3Ko
YBEJIHUHIO BO3MOXKHYIO cepy oOHTaHHsS HM3BeCThBBIAESIOLIMX Op-
FaHH3MOB, HO H upe3BblUaHHO paclMpPHI0 mpexensl o6pasoBaHus
Kap6oHaTHBIX [OPOI, NPHYEM He TONBLKO OPraHOTeHHbIX, HO H XeMO-
FEHHBIX. B03MOKHO, HMEHHO ¢ 3THM CBfI3aHO HEOGLIYHO HHTEHCHE-
HOe HakonseHHe KapOOHaTHLHIX NOPojs B PaHHEKaMeHHOYIOJILHYIO
3MOXY.

IpyruM CyUIeCTBEHHBIM CJedCTBHEM VMEeHbIIEHHS] COAepPIKAHHSA
YIVIEKHCIOrO rasa B ruapocgepe MorJo GhITb HEKOTOPOe yBeJHUe-
HHE IIeJOUHOCTH BOA. ITO X0JKHO GHIIO B KaKoii-To Mepe oTpa-
SHTBCSL M Ha OCOOEHHOCTSIX MNPOLECCOB 0CaAKOHAKOMIeHHs. Tak,
MOIJId  YMEHBIUHTBCSI MHMrpallHOHHAsi CHOCOGHOCTL B ruapocdepe
AMTIOMHHHA, 7Ke/e3a, MapraHila M HEeKOTOPLIX APYIHX 3JeMEHTOB,
B CBASH C 4eM OHH CTajn B GoJblieii Mepe KOHLEHTPHPOBATHCS
B NPHOPEKHBIX YacTAX BOAOEMOB. [loBBileHHe IIeJOYHOCTH BOJL
AONZKHO OBbLIO crnocoGCTBOBAaTL M GoJee IIHPOKOMY HAKOMJIEHHIO
KPaCHOUBETHLIX OTJIOKEHHH, KOTOpPble, KCTAaTH CKa3aTh, OUYEHbL Xa-
PAKTCPHLI JIAf OCAJQYHBIX TO/LL JEBOHCKOTO BO3PAcTa, B GoJee
ZKe JPEBHHX TOJILAX OHH PAaCHPOCTPAHEHbl 3HAUMTENBLHO MEHbILE.

B KameHHOYroibHOM nepHoze cpaBHHTENbHO o/iIHoobpasHasi,
NPEUMYIIECTBEHHO NICHJI0hHTOBAsE (paopa, XapaKkTepHas s A€BOHA,
cMeHn1ach Gosiee BBICOKOOPTaHH30BAHHBIMH (OPMaMH, OBiCTpPO pac-
NPOCTPaHUBIIUMHCSA HA OTPOMHbie TeppuTopuH. Bosbluve npoerpan-
CTBa MJIaHETHl NOKPBLUIHCh IPOMAAHBIMH 3a60JOYEHHBIMH JecaMi,
BOSHHKUIHMH NPEHMYINECTBEHHO B HH3MEHHBIX, GOJOTHCTHIX MECTHO-
CTHX, IPHMBIKABHINX HENOCPeACTBEHHO K MOPCKHM Gaccefinam. MHo-
I'OKPAaTHO NPOHCXOLHBLIEe HACTYMJEHHe Ha 3TH 3a060JI0UCHHBIE Tep-
PHTOpHH MOPCKHX BOJA M OTJIOKEHHe B BO3HHKABUIHX NPH 3TOM
MOPCKHX M JIATYHHBIX 0OCTaHOBKaX pa3Ho0GpPa3HBIX 0CAIKOB NIPHBO-
AHJH K NEPHOAHICCKOMY 3aXODOHEHHIO IO HHMH JAPEeBHHX Topds-
HHKOB. B pesyabtaTe uacto oGpasoBmiBanuch MECTOpPOXK/eHHsT Ka-
MEHHBIX VT7Ielf, B KOTOPbIX IIACTHI YIJIsi MHOTOKPATHO yepepyrTcs
¢ IOpOJlaMH PeYHOT0 H MOPCKOTO NMPOHCXOK/AEHHSI.

Hasemnas pacrurensHocts 3toro nepHoJa B OTJHYHE OT JEBOH-
CKOli ObliIa yKe JlecHoro Tuna. Kpynusie JAPEBOBHIHEIC TANOPOTHHKH,
[/1ayHOBbIE H XBOUIOBble HEPEAKO AOCTHraJH BHICOTH o 40 M H
Aaxe Gosee m 0Opa3oBLIBaNH TyCThie, TPY/AHONPOXOAUMBIE YalllH.
K Kouuy nepuoaa pacTureabHbiii MHp cTaJ ellle 6osee pa3HooGpas-
HBIM W NOABHJIHCH TepBbie XBOHHbIE pacTeHus.

Hapsny ¢ BbicokooprannzoBauuoi (hJy10pofi B KAMEHHOYI0JbHOM
NEPHOAE NPOAOJIIKATH 3BOJIONHOHHPOBATL M 33aBOEBLIBATL BCE HO-
BbIE YY4CTKH CYWIH HH3IIHE OPraHM3Mbl — pasHoo6pasnbie GakTe-
PHH, BOXOpOC/H, rpuGel, Jinwainnku. Boaee toro, Moxkuo momarars,
4TO HMEHHO 3TH OPraHH3Mbl ABJIAJNHMCH NHOHEPAMH B 3aCE/JEHHH BCe
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HOBBIX H HOBBIX MNPOCTPAHCTB, NOJATOTOBHBIIHMH «IOYBY» JJIst BBIC-
LIHX PacTeHui.

B HacTosllee BpeMsi XOPOILIO H3BECTHO, YTO NepBoHauaabHO 06-
HaKeHHble MOBEPXHOCTH TOPHLIX NMOPOJ H HX HepasjoxeHHble 00-
JOMKH Mpexje BCero MOKPLIBAIOTCH H «3dCes0TCS» pasHooOpas-
HbBIMH MHKPOOPraHH3MaMH, B YaCTHOCTH CHIHKATHBIMH H JAPYrHMH
CXOJHBIMH C HUMH GaKTepHAMH H OAOOHBLIMH JHIIAHHHKAM CHMOH-
osamH. Hekoropble HccaefoBaTesNd Aaxe MOJgaraiT, 4TO CHAHKAT-
Hble GakTepu#H OblIH MEPBLIMH OPraHH3MaMi, paspymIaBIIMMH MH-
HepaJibl CKaJbHbIX TOPHBIX MOPOJ HA Cylle ellle HA 3ape 3apoikje-
Hust HazeMHoil kusHu. [lo-BuaMMOMYy, OoHHM OBLICTPO H UIMPOKO pac-
NPOCTPAHUAHCL MO MOBEPXHOCTH CYUIH, KaK TOJbKO BO3HHKLIHII
030HOBBIH 3KpaH CTal 3ajep:KHBAThb IyOHTEJbHOe IJs OPraHH3MoB
vabTpaduoseToBoe uaayuenue, Cpasy e Beaeld 3a CHIHKATHBIMH
OakTepusiMH Cylly, OYeBHAHO, 3dCEJHJH JAPYrHe MHKPOOPraHH3Mbl,
B CBSI3H C YeM KH3HeJefTeJbHOCTb CHAHKATHBIX OaKTEPHH YCJ/IOK-
HHJACh M 3HAUYEHHe WX, BEPOATHO, CYIIECTBEHHO YMEHbLIHIOChL Ha-
paay ¢ oOWMM yBeJHUeHHeM CyMMapHOH mnpeobpasyiolleii poan
MHKPOOPTraHH3MOB.

Mo3KHO MoJ4arath, UTo yKe B KOHIE CHJAYPHHCKOro neproia Ha
cyllle BO3HHK Pa3too0pasHbiii MHP MHKPOOPraHH3MOB, B TOH H/H
HHOIl Mepe 3aceJHBIINX BCIO nosepxuocth 3emyn. Obiiee Bo3jeHCT-
BHE 3TON rPoMaiHON apMHH OPraHH3MOB Ha IMOPOJbI, 3d CYeT pas-
PYUIEHHS KOTOPbIX OHH CYLIECTBOBAJH, AOJKHO OblJI0 OBITH OYEHD
BeauKko. [lo gaHHLIM psila HccjedoBartenefl, HH3KOOPranH3oBaHHbIE
pacTeHHsi MOTYT H3BJEKATL HEKOTOPble IEMEHTbl H3 OTHOCHTEIBHO
HEPaCTBOPHMBIX CO€JHHEHHIT B 3HauHTeabHO OoJblled Mepe, HeM
BLICOKOOPraHU30BaHHble, a GaKTepHH, BePOATHO, U3BIEKAIOT KaJHil
JayKe U3 MHKDOKJIHHA H MYCKOBHTa, 00pasys IVIHHHCTbIE MHHEpaJbl.

PacmpocTpanenne B KOHIe CHAYDHICKOro mnepHoga mna cylle
MHKPOOPTaHH3MOB JIOJI3KHO OBLIO 3HAYHTENLHO HHTEHCH(QHIHPOBATDL
paspyuenne, ocobeHHO XMMHUECKOe, TOPHBIX NOPOJ, CIAraBIIHX MO-
BEPXHOCTH JHTOC(HEPE], He HMOKPbITYio BoAamu ruapocdepbl. C 310H
Mopbl Ha3eMHOE BbIBETPHBAHHe MepecTano ObTh MPOLECCOM YHCTO
(M3NKO-XHMHUECKHM, d CTaJ0 B OCHOBHOM GHOXHMHYECKHM. YCHJe-
HHe paspylleHHsi CyIIH AOMKHO Obl10 NpuBecTH M K §ojee HHTEH-
CHBHOMY OCaJKOHAKOM/JICHHIO B BOJOEMAX.

VBennueHne KOJHUYECTBA PACTBOPEHHBIX BEILECTB, MOCTYIABIINX
C CyLIM B BOJOeMBI, crnoco0cTBOBaA0 H GoJiee HHTEHCHBHOMY PasBH-
THIO OpraHuyeckoro Mupa (ocoOeHHO OPraHH3MOB, HMEIOIIHX CKe-:
JeTHble o0pasoBaiusi), a Tak:Ke HAKOMJIEHHIO XeMOreHHbXx 00paso-
Bauuii. B 3TOH CBA3M MOMKHO IMOJaraTh, 4YTO NEePBONPHUYHHOH pes-
KOO YMeHbIUICHHS YIVIEKHCJOTrO rasa B ruapocdepe u armochepe
B KOHIlE CHJIypa H HauaJje [eBoHa ObI0 HMEeHHO YCHJeHHe BbiHOCA
C CYIIH pPAacTBOPEHHLIX BelllecTB OJarofaps BKAIYEHHIO B HaseM-
HOe BLIBETPHBaHHE TPOMajJHON apMHH MHKpoopranusmos. Bospoc-
Iee MOCTYIJIEHHE B BOJAOEMbl PAacTBOPEHHLIX KaJblUHA W Martus
crocobCTBOBAJO  00Jiee HHTEHCHBHOMY HAKOIJIEHHIO OHOTreHHBIX
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H XeMoOreHHbX KapOoHathblx nopox. llociennee Ke HEMHHYEMO
A0JIAHO ObIIO NMPHBECTH K PE3KOMY YMEHbUIEHHIO COJep:KaHHus yr-
JIEKHCJIOTO rasa.

XoTst po/ib MHKPOOPTaHH3MOB B paspyLIeHHH TOPOA CYIIH ¢ ca-
MOro HadaJjga HX NOABJeHHs Oblla BecbMa 3HauyHTelbHA, OILHH
MHKPOOPTaHH3Mbl HE MOIJH ellle CO31dThb IOYBY, CKOJIbKO-HHOYIb
HanomMHHawUlyl0 coBpemenHyo. OHH paspyliaju NpPoOYHbIe MOPOJIbI,
NOCTOAHHO CO3/1aBasi Ha NOBEPXHOCTH MOCJAEIHUX IJIEHKY DPBIXJIOrO
Mesikozema. OLHaKO MHKPOOPraHM3Mbl He MOTMMIH 3(deKTHBHO 3a-
KPenHTh MeJKo3eM. DTo MOMIM c/eslaTh JHIb O0jee BbICOKOOPIa-
HH30BaHHbBIE pACTEeHHs C KOPHEBOH CHCTEeMOH, NPOHH3LIBaloled H
HAJleKHO 3aKpemsiionleil puIXAblil MaTepuas. Be3a Takoro 3zakpe-
IIAI0LET0 BO3AEHCTBHSI 00pa3oBaHHe pa3BHTOTO I[OYBEHHOrO IMO-
KpOBa HeBO3MOKHO. [loATBepiKAeHHEeM TAKOMY 3aKJIIOUEHHIO CJY-
JKHT TeYajJbHbIH ONLIT XO3SHCTBEHHOH [eATEJbHOCTH YeJoBeKa,
B Ipouecce KOTOPOil HHOLAA YHHYTOMKEHHE PAaCTHTENbHOTO MOKpOBa
NPHBOAHIO K TNOJHOMY YHHYTOMXEHHIO MOYBbI Ha OOLIMPHBIX Tep-
PHTODHAX,

Kaxk yxe oTveuasoch panee, H TeMOepaTypHble pexnMbl, H Oa-
JIAHC BJAKHOCTH DPa3HBIX KAHMATHYECKHX 30H 3eMJH onpees-
I0Tcsl B IIEPBYIO ouepelb acTpOHOMHYECKHMH npuuuHamu. [Tostomy
B TEUCHHe BCEl Te0JIOrHYeCKOil MCTOPHH 3eMJH CyHIecTBOBAJdH H
BblllaJlenHe aTMOC(EPHBIX OCaAKOB, H JeATENbHOCTh TEKYYHX BOJ
u Berpa. [lo mosiBjeHHs JKH3HM Ha CYIIe HHUTO He CAepKHBAJIO
AeHCTBHSA BETPOB H TEKYYHX BOJ Ha OOHaKEHHble rOpHLIE NOPOMBI.
[losTomy MesKO3eM, KOTOpHIi BO3HNKaJ MO AeficTBHEM pa3/HUHEIX
(pU3NUECKHX M XMMHUYECKHX IIPOLECCOB Ha II0BEPXHOCTH 3eMJlH,
B KOHLE KOHLOB OKa3blBaJiCsd Ha JHE BOAOEMOB H BXOAHJ B COCT4B
(opmupoBaBmMXCA OcafouHbIX Toa. Ha cyume xe oH He obsaan
VCTOHYHBOCTDBIO, TaK KaK HHYEM He 3aKpeIsJics.

C sacenenmneM CymH MHKPOOPraHH3MaMH Pe3KO YBeJHUHJIHCH
CKOpOCTh paspylleHusi TOPHBEIX NMOPOJ, c/1araBIINX CYIIY, H BeJae-
CTBHE 3TOI'0 CKOPOCThL 00PA30BaHHsl MEKO3eMa Ha ee IMOBEePXHOCTH.
Ho cavn MHKpOOpPraHM3Mbl HEe MOIJIH HaleKHO 3aKPelHTh MEJIKO-
3eM, B 0Opa3oBaHHK KOTOPOro OHH 3HEPTHYHO yuacTBoBanu. OH Tak-
JKe nepeMmeliaJes TOJA JeACTBHEM BeTpa W BOJALL 110 HOBEPXHOCTH
CYLIH, 1OKa He ITonajaj B BoJoeMbl H He 3axopousiics. Caenosa-
TEJBLHO, NPOLIECChl, KOTOPBIE B HACTOsLLEe BpeMs XapaKTepHbl JHIIb
AJlsl MYCTHIHHBIX 0OJ1acTell, NOJHOCTBIO JHIIEHHBIX PacTHTENbHOro
NOKpPOBa, B TO BpeMsi OblJIH THIHUHEL AJSI OBEPXHOCTH BCEil CymH.

O0cTanoBKa HECKONBLKO H3MEHHJACh C MOSIBJ€HHeM B KOHLE CH-
JYPHHCKOTO IepHOJla Ha3eMHOM PacTHTEIbHOCTH. BBIXOA ee Ha cymry
COTPOBOXKAAJCA OAHOBPEMEHHBIM 3aKpelJeHHeM pHIXJOr0 MaTe-
pHana u oGpasoBanuem HacTosmux nmouys. OAHAaKoO 3TOT mpoluece,
BEPOATHO, H B KOHIle CHJIYPa M Ha NPOTSKEHHH JeBOHA ObLI elle
c1ab0 BBIpA)KeH, TaK KaK OCHOBHAasi Macca pacTHTENbHOCTH TOrO
BpeMeHH Oblia 3eMHOBOAHOH. [TosToMy npoucxoauao raaBHbiM 00-
pasom Kak Obl 0oOpasoBaHHe MHIIb NMOABOAHBIX I[104YB. BO3HHKA/H
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0GCTAHOBKH, B KaKOH-TO Mepe CXOAHbLIe C COBpPeMEHHBIMH MaHrpo-
BBIMU 32POCIAMH.

PacTHTebHOCTh, MPOH3pacTaBlias B KpailHeM MEIKOBOJIbe BO-
I0eMOB ¥ B OOJOTHBIX YCJIOBHAX, HE TOJNLKO NpPEMATCTBOBAJA Pas-
MBIBAHMIO PBIXJOTO AOHHOrO MaTepHasja, TaK Kak Tracu/ia CHIy
BOJIH H TeKyueil BOIBI, HO M YJaBiuBajia TOT TOHKHH MaTepHals,
KOTOPHIfl TIOCTyNaJ ¢ CYIIH C MOBEPXHOCTHBLIMH BOJAaMH HJIH BbIHO-
cuscs Berpom. OAHOBpPeMEHHO ¢ TOHKHM HJAHCTHIM MaTepHa/ioM
MPOMCXOMHJIO H HAKOMJeHHe OPraHHuecKoro peilecTsa. Passoxenne
JKe ero NMPHBOAMIO K BO3HHKHOBEHHI) BOCCTAHOBHTENbHBIX YCJIOBHIl
B 006pa3ylolluXxcs OCaJKax W TeM CaMbIM CHJbHO BJHMAJIO HA MH-
rpalHonHble OCOGEHHOCTH MHOTHX 3JeMenToB. Boubmoe OHOXHMH-
qecKoe BJAHSHHE Ha OCaJ0OK OKA3blBaJH M BO3HHKaBIIHE B HeM pas-
JQHYHbIE OpraHHuYecKHe cOoeJHHeHHs, B YACTHOCTH KHCJIOTHL

Takum 06pa3oM, N0 BO3HHKHOBEHHs Ha3eMHOH PaCTHTeNbLHOCTH
MeJKOBO/bS BOJOEMOB ¥ PyCJa HA3eMHBIX BOJIOTOKOB MOJ AeHCTBHEM
IABUIKEHHS BOJAbI NOCTOSIHHO OCBOOOKAAJHChL OT MeJKO3ema Beilell-
CTBHE €r0 OTMYUYHBAHHS H BbiHOCA Ha GoJbline TJyOHHDBI; HAKaMIH-
BaBIIHecs B 9THX ke o6cTaHoOBKax OoJiee KPyMHO3EPHHCTHIE OCANKH
dopmMupoOBaTHCch B OKHC/AHTeNbHON obGcranoske. [locae 3acenenus
Me/JKOBOAHBIX YYaCTKOB BOJOEMOB H pyCeal peK pPaCcTHTEIbHOCTbIO
B 3THX VCJOBHSX CMOIMIH HAKaNJIHBATbCS TOHKO3EPHUCTbiE OCAKH,
oboralieHyble OpraHHuecKiM BellecTBOM, a B CAMHX OCa/lKax CTaJu
HHTEHCHBHO WATH Tpolecchl AHareHe3a B BOCCTAHOBHTENBHBIX 00-
CTAHOBKAX. .

[Toaoxenye cylnecTBEHHO H3MEHHJIO0Ch B KaMeHHOYroJbHOM Ie-
pHOJle B CBA3H C MBIIIHLIM PAacHBETOM HA3€MHOIl PaCTHTE/bHOCTH,
JlaleKo MpOJBHHYBIIElics OT MeIKOBOAbs B ray6h MaTephKkoB. Pac-
THTEJBLHOCTh 34XBaTHJA TPOMalHble mpocTpaHcTBa cyun. Ee mpo-
JBHIKeHHe, BEpPOsTHO, OTPAHHYHBAJOCH JHIIL KJIHMATHYECKHMH YC-
JOBUSIMH, TJaBHLIM 00pa3oM BJAaKHOCTbIO. BosuuxkHOBeHHE B Ka-
MeHHOYTOJIbHOM MepHOJIe JecoB COMPOBOXK/Aa/I0Ch OJHOBPEMEHHBIM
00pa3oBaHHEM MOUBEHHON 060/0uKH Hamed naaxers. M ot n npy-
rofi mpouecchl GLITH TeCHO CBA3aHbl APYr ¢ JAPYroM H He MOTJH
MPOUCXO/UTh H30JHPOBAHHO.

OO6pa3oBaHHEe PAaCTHTEJLHOIO MOKPOBAa H MOUBBI H JpanbHefimas
HX IKCMAHCHS MO MOBEPXHOCTH CVIIH HMeaH OoJibIlie INIaHeTapHbie
caeacTBHsS. BO3HHKAM H CTajH npHoOperaTh Bee Gosbliee 3HaUeHHE
I pacnpocTpaHeHHe C/OMKHbBIe OHOJNOTHYECKHE KPYTOBOPOTBL BE-
uects BHe ruapocdepsl. ITosTomy pesko yBeaHuHJIach CKOPOCTh
MHTCPALHH PA3IMUHBIX SJEMEHTOB B Mpegenax CymH. Pesko Bo3-
pocio obuiee BO3JeHCTBHE XKHBOTO BEIECTBA Ha MPOIECCH paspy-
JIeHHsT TTOPOJ JHTOC(EpPHl, HA NOABHAKHOCTL XHMHUYECKHX 3/1€MEHTOB
u ux coexuuenuii. Cyma nepecrana ObiTb o6aacTbio Oe3pasiedo-
HOFO TOCHNOACTBA OKHCJHTEJIbHBIX 0OCTAHOBOK H HEHTPa/bHbIX HJIH
mwenounblx cpea. Ha Heil mosBuiuch mMectamu Gaaroaaps OGHJHIO
pasjaraioulefici OpPraHMKH H BOCCTAHOBHTE]bHbIE  YCJOBHSA, H
oueHb KHCJAble cpelbl. MIMeHHO ¢ 3TOro BpeMeHH Ha cyile craja
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(GOpMHPOBATHLCSI KOHTPACTHOCTL TEOXHMHUECKHX Cpel, CTOJb SIPKO
Opocaloliascs B I1asa B COBPEMEHHYIO Ie0JOTHUecKyio 3noxy. Ha-
CTYNMJ 3Tan pasBuTusi Ouocdepbl, B TeueHHe KOTOPOTO TNPOABJIsi-
JHCb Bce Te CTOPOHBI Te0JOTHYEeCKOH POJH JKUBOTO BellecTBa, KO-
TOpble HabJ101al0TCsT B HACTOsAllee BpeMsi. BO3HHKIH Bce OCHOBHBIC
3JIEMEHTBl COBpeMeHHOH Ouocdephl, HMelllHe MJA4HETaApHOe 3Haue-
Hie. B pajapHeHmeM NPOHCXOAHJIH JIHIIL HX 3BOJIONHS W H3MEHeHHe
I'paHHL, pacnpocTpaHeHHsI.

Becbma cymiecTBeHHO, 4TO PacTHTEbHBI M NMOYBEHHBI OKPOB
C €ro HHTEHCHBHBIMH KPYIOBOPOTaMH BellleCTB SIBUJICHA VHHBEpCaJb-
HbIM €CTECTBEHHBIM 3KPaHOM, y/eP:KHBAIOLIHM B INpejenax CyUH
pasHooOpasHble XHMHYECKHE 3JeMeHTH, HeoOXOAuMBble IS JKHBBIX
OpraHW3MOB, TakHe, Kak asoT, ¢ochop, kaauii u ap. Tem cambim
3TH 3JEMeHThl cTa/li B MeHbIIeM KOJH4ecTBe mocrynath B Mupo-
Boii okean. Ilosnnee ke, OUEBHAHO, He MOIJIO He CKasaTbed Ha
HeKOTOPOM yMeHbllleHHH oflleli GHOMacchl OpPraHHYecKOro Mupa
ruapocdepsl. Bo3aMoxkHo, n0o3ToMy nocieaymollee NOCTENEHHOE pac-
IIHpeHne JKH3HH Ha cylle CONpPOBOXKAAI0Ch OLHOBPEMEHHBIM He-
KOTOPBIM yMEHbIIEHHeM ee 00HJHS B BOAaX ruapocdepsl.

Becbma cyliecTBeHHO, YTO BOZHHUKILIHI PAaCTHTEJLHBI H MOYBEH-
HbI MOKPOB Ha cylle, HMEIOLIHI BajkKHOe T'e0/IOTHUECKOe 3HaueHie,
He TOAbKO 3(P(HeKTHBHO NPOTHBOAEHCTBOBAJ 3PO3HOHHON eATe/b-
HOCTH BeTpa, AOMKAS H TEKyYHX Ha3eMHBIX BOJ, HO H MNpPEBPaTH/
aTMocdepHble OCaJKH H3 CHJBI, TIPENATCTBYIOUEH HAKOMICHHIO PBIX-
JBIX TPOAYKTOB BBIBETPUBAHHS TOPHBIX MOPOA, B CHJY, crocoGer-
BYIOLLYI0 HX (DOPMHPOBAHHIO H COXPAHEHHIO.

[Tostomy Heab3s He npucoepuHutbest K MHeHuwo B. I1. IMerposa
[113], cuuraiontero, uto «0O6pasoBaHHe KOP BLIBETPHBAHHS NPOHC-
XOIHT JIHIIL B pe3yJabTaTe NPOLECCOB MOYBOOOpa3oBaHHSA», H YT-
Bepxkaennio B. K. brartoBa, yrto «Ge3 pacTHTeJIbLHOro MOKpPOBa
3eMJIH aTMocepHble OCaJKH He CO3HJaTe/NH KOPbl BLIBETPHBAHHSA,
4 Bparm, He NOMYycKalollie BO3MOXKHOCTH ee BO3HHKHOBEHHS Harke
B smOpuonanpHom Buae» {6, c. 8]. B cBA3W ¢ oTMeueHHBIM npe-
CTaBJsIETCA 3acayKHBAIOUHM BHHMaHus H mHedHHe B. WM. Brarosa
0 TOM, 4TO B AoKeMOpHiicKoe u OoJiee nmo3aHee BpeMs, BIVIOTh 1O
KaMeHHOYroJbHOrO NepHoJa, CKONLKO-THOO MOLLHblE KOPbI BEIBETPH-
BaHHs U TeM Oojiee HOKCHTOHOCHBIE HE MOIVIH 0OpPa30BLIBATHCS.

B kamennoyroabHoli ¢uiope OBIH IUHPOKO pacnpocTpaHeHHl
CIOPOBbIE PACTEHHS, COBPeMeHHEe (hOPMbl KOTOPLIX, KaK MJAayHHI,
XBOUIH M I1aNOPOTHHKH, B OOJBITHHCTBE CBOEM Baaro/io6ussl. O Bia-
ro/06MBOCTH THIHYHBIX OpeJcTaBHTeNell Ha3eMHOA paCcTHTENbHOCTH
KaMEHHOYTOJIbHOrO MepHoja CBHAETENLCTBYIOT H MHOTHe MopdoJo-
rHyecKHe 0CoOOEHHOCTH HX OCTATKOB, a TAKKe YCJ0BHSA 06pa3oBaHus
NOPOJl, B KOTOPLIX 3TH ocTaTkn Oblan obHapyxkensl. [IpaBaa, y ne-
KOTOPLIX H3 MpelcTaBuTeJeli KaMeHHOYIOJNbHOH (hJjopbl U oGHapy-
KHBAIOTCH MoOpdoJiornyeckie 0COGEHHOCTH, KOTOpble MOIVIH OTpa-
AKaTb HX HEKOTOPYIO NPHCNocoOJeHHOCTh K 3aCYLIIHBLIM VCJAOBHSM.
Onnaxko 3TH 0COGEHHOCTH CKQpee Bcero OBLIH BBI3BaHBI HEe HEIO-
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CTATKOM BJarH, a TeéMm, 4TO BJaxHble [104YBbl ObIJIH OOraThl COJISMIL,
B aCTHOCTH MOCTYNaBIIHMH U3 MOPCKHX BOZ.

[TosToMy aJsfi KaMEHHOVIOJBHOTO TepHojla BHOJHE NPHMEHHMa
H3BecTHas CpeaHeasuaTcKas nocaoBuua: «Tam, rae KOHYaercA
BOJla,— KOHYaeTcs KH3Hb». OTJHUME OT COBPEMEHHOCTH 3aKJ4Ya-
J10Ch, OYEBHIHO, JHIIb B TOM, YTO *KH3Hb KOHUaJachb y:Ke He TOTAA,
KOrJa Hcue3aja BOLA, a 3HAYHTENbHO paHblle — KOrja BOJAbl CTa-
HOBHJIOCH He OYeHbh MHOro. BepodTHo, ocHOBHaf TeHJIeHLHsl B pas-
BHTHH HA3€MHOH PACTHTEeJbHOCTH 3eMJIH 3aK/I0Yaercs B IOCTENeH-
HOM OCBOCHHH el0 Bce 0o0Je¢ 3acylJHBbIX 00CTaHOBOK, B NOsiBJe-
HHH TpejcTaBHTeJell PACTHTEJNbHOTO MHpa, MOTYUHX OOHTaTh
B YCJOBHAX Bce MeHbllell H MeHblieli YBIaXHEHHOCTH.

B cuaype u JeBOHe pa3BHBA/HCh Ha3eMHble PAacTeHHs, B OCHOB-
HoM amubuiiHbIe, o0uTaBlUIne KaK Obl Ha rpaHuue THApochepbl K
cymrd. B KaMeHHOYroJibHOM MEepHOLe OHH pAacmpoCTpaHH/IHMCL LIH-
POKO B Tpeieaax CyIH, HO OOMKHBA/I JHIIb HH3MeHHbie, 6OIOTHC-
Thie TPOCTPAHCTBA, NPHMBIKABIIHE K MOPAM H OOMIHPHBIM BHYTpPH-
KOHTHHEHTAJbHBIM BOJOEMaM H XapaKTepH30BaBLIHECs BHICOKOIL
BIAYKHOCTbIO. B AanbHeifieM e B Xo#e IAHTENbHOH 3BOJTIOLHH
IOSIBJASJNCL BCe HOBBIe H HOBHe (OPMBI, MOrymue o0HTaTh BO BCe
folee 3aCYHIMBBIX YCAOBHAX. PacTHTeJILHOCTL He MOKHAata 00-
JKUTHIX BJAMKHLIX TEPPHTOPHH, OHa H TaM Bce BpeMmsl pas3BHBaJaCh,
nprueM HaHbogee GypHO. Beab Hurle He BCTpeTHIIL OoJiee GoraToi
H MOLIHOH PACTHTEJLHOCTH, YeM BO BJaXXHHIX 3KBAaTOPHAJLHLIX H
Tponuyeckux JecaXx. OgHaKo OT/]elbHble ee HPeJCTaBHTENH NOCTe-
IeHHO B TOH WJH HHOH Mepe 3aceqfJH Bce HOBbLIe M HOBBIE TePPH-
Topuu. PacTuTe/lbHbIi MOKPOB (HJAM Kak €ro HHOTAAd Ha3bBaioT
«buTocdepa») Kak Obl pacnossajics Mo TMOBEPXHOCTH 3eMJIH, MOKA
He TMOKPHI ee NpakTHueckH mnosmHocthlo. Ho aas Toro uTobbl 3TOT
Npolece 3aBepIIHcs; NOTPeboBalnCh COTHH MHJ/UIHOHOB JIET H BO3-
HUKHOBeHHe OoJiee COBepIleHHbLIX TPYIN PACTHTETBHOTO MHPA.

BaxibiM COOGLITHEM /sl PasBUTHs Guocdepsl n uaMenenus Qu-
3HKO-reorpaHyecKnx YCJOBHI OCafiKOHAKOMJEeHHsT ObLIo WHPOKOe
pacmpocTpaHeHHe BO BTOPYHO NOJOBHHY MeJIOBOrO MEpHOAa MnJIaik-
TonHbix (popamunudep W HaHOMIAaHKTOHA. B Mopsix n oKeaHax
¢ 3TOr0 BPEMEHH CTaJH HHTEHCHBHO HAKAIIMBATHbCS HOBBle THIIbI
KapGOHATHLIX OCAJKOB, OCHOBHasi HJIH 3HAYHTE/NbHASA uacThb KOTO-
PHIX BO3HHKA/Ia 3a CueT HAKOMJIEHHS PaKOBHHOK dopavuundep. Hu-
TeHCHBHOE 00pazoBaHHe TAKHX OCAAKOB JOJKHO OblIO NPHBOAUTDL
K BO3DACTAHHIO CKOPOCTH CBAI3LIBAHHSA OPraHH3MaMH YIJIEKHCJIO0rO
ra3za aTMocgepn # ruapochepol B KapGoHaTHEIE TOPOJLL. BO3MOKHO,
YTO MMEHHO STHM NPOILECCOM B 3HAYHTENbHOH Mepe OLIIO BHI3BAHO
yMeHbIIeHHEe YIVIEKHCJIOTO rasa B MocjeMe/oBoe BpeMa B BOAAX
ruapocdepsl U B BO3AYIIHOIH 06010uKe 3eMJIH.
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B3AMMOCB#3b NMPUPOJAHBLIX NMPOLECCOB

[Ipusesennpiii Bbllle MaTepHa/ NOKa3biBaeT, 4TO KHBOe Bellle-
CTBO OHOC(Ephbl B TEUEHHE HECKOJIbKHX MHJJIHADIOB J€T He TOJLKO
110 Hey3HaBaeMOCTH H3MEHM/IO MPHPOAHEIE YCJAOBHSI Ha MOBEPXHOCTH
3emiH, HO W YCJIOBHSI (POPMHPOBAHHS OCAMOYHBIX TOJIL, COCTAB
atMocepbl u ruapocdepsl. B cBA3M ¢ OYpHBLIM TEXHHYECKHM IIpO-
rpeccoM u OO6IIHM YBeJHYEHHEM UHCIEHHOCTH HACEJCHHS 4YeJO0BeK
CO3HATeJNBLHO H HEeCcO3HATe/JbHO HauaJ AKTHBHO BO3/eHCTBOBATb HA
Guocthepy. CoBpemenHasi Ke [EATEJALHOCTh YEJOBEKA He TOJBLKO
JOKaJ/IbHO H3MeHAeT (PH3HKO-reorpaduueckHe YCJIOBHs Ha 3eMue,
HO H, Hapyllas CJ0XHBIIHecs B OHoc(epe B pe3y bTaTe IJIHTENb-
HOil ee 3BOJIIOIHH DPABHOBECHS, MOMKET MPHBECTH K HX TJ00aJbHBIM
HeoOpaTHMBIM H3MEHEHHSIM.

Hano Bcerjia nmoMHMTDL, UTO OCHOBHBIE 33aKOHOMEDHOCTH AHAJIEK-
THYECKOTO MaTepHaJH3Ma — 3aKOH pPasBHTHS H 3aKOH BCEOOIeH
CBSI3H SIBJEHHH — B MOJIHOH Mepe NpPOSABAAIOTCA B HNPHPOLHBLIX IMPO-
leccax, CBS3aHHBIX € CYLLeCTBOBAHHMEM Ha 3eMJe PaCTHTENbHOTO
H JKHBOTHOrO MHpPa. IJTO BIOJHE NOHSTHO, NMOCKOJBKY JIHaJeKTH-
deCKHil MaTepHaau3M—ornyeckoe obobuleHne Hanbogee oGUINX 3a-
KOHOB NPHPO/BI, BBIABJEHHbIX HAYYHOH H TNPAKTHUECKOH OeATe/b-
HOCThIO yenoBeka. IlpaBma, Hepelko [eficTBHS 3THX 3aKOHOB Kak
Obl 3aByaJHPOBaHbl H He GpocalOTCs B IV1a3a, OIHAKO. BHHMATeAbHOe
H3YUYeHHE MPHPOAHBIX OOBEKTOB BCerja NPHBOAHT K HX 0OHApY-
JKEHHIO.

Taxk, 6biTyeT HempaBHJAbHOE NpeicTaB/icHHe 06 O4YeHb OOJBIIOIN
POJIH MPHCNOCOOASIEMOCTH OPraHH3MOB K Cpejile UX OOMTaHusi, MpH-
YeM OpPraHu3Mbl B 3TOM CJydae MpeAcTaBAAIOTCS KaK 00BeKT, mac-
CHBHO H3MEHSIIOUIHHCA TMOJ BO3NeHCTBHEM H3MeHeHHH BHelIHeH
Cpeabl.

Huple, nnameTpaibHO NPOTHBONOJIOXKHBIE MPEACTABJCHHSI BO3-
HUKAaKT NPH PACCMOTPCHHH B3aHMOJeHCTBHsSI uYeJOBeKa ¢ NpHPO-
10#. B 3TOM cayyae noacosHaTeNbHO MPHHHMAETCS, YTO cpela 00H-
TaHHfd 4YeNOBeKa, HM H3MeHsieMasi, NPaKTHYECKH Bejer cebs mac-
CHBHO M Ye/J0BEeK MOXKeT ee npeobpa3oBaTbh, Kak eMy 3ab.aro-
paccyauTcs.

B jneiicTBUTENbHOCTH XKe B TOM M JAPYroM cJydae CyUIeCTBYeT
HepasphelBHAs e/IHHasi cHMcTeMa OpraHu3M — cpefa. B 310l cucreme
OpraHWyecKuii MHpP He TOJbKO NpHcnocabauBaerTcs K cpefe, HO H
NOCTOSHHO BO3JEHCTBYET Ha Hee W npeoGpasyer, TeM CaMBIM CO3-
Jasas Oojee OJaronpHATHbIE YCJAOBHSL /I CBOEro CYLIECTBOBA-
Husl, ITO 0COBEHHO SIPKO MPOSIBASIETCS IPH PACCMOTPEHHH OCHOBHBIX
3TanoB 3BOJIOIHH OPraHHYecKoro Mupa. B uacTHOCTH, HMEHHO 3BO-
JIOLHSI OPraHHYeCKOro MUpa co3nana KHCJIOPOJ 3eMHOf arMmocdepsl,
6e3 KOTOPOro HEeBO3MOMKHO OblL10 Gbl PA3BHTHE BCETO MHOT00Opasus
KHU3HH HA 3eMJie.

3akon BceoOuleilt CBA3M SABJEHHI KakK Obl NPOHH3LIBAET BCIO
npupody. M XoTa KaKAblii KOMIOHEHT ee, HalpHMep OPraHHYECKHil
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MHp, KanMmat, atMocepa, ruapocdepa, mousa, OcajKH MoOpeir H
OKeaHOB M T. M., CYIIeCTBYeT H pa3BHBaeTCsg MO CBOHM 3aKOHaM,
HH OJMH H3 HHX He CyIlecTByeT M He pa3BHBaeTCsd H30JHPOBAHHO
or apyrux. CyulecTBoBaHHE H pa3BUTHe BCceX MPHPOIHBIX KOMIO-
HEHTOB OT CAMbIX MeJKHX [0 TaKHX HauboJiee KPYMHBIX, KaK JHTO-
cthepa, armocthepa u GHocdepa, BOSMOXKHLL JIHIIL NPH MX MOCTOSH-
HOM B3aHMOJEHCTBHH H HENPEPBIBHOM OOMEHe BeIeCTBOM M 3HEp-
rueii. Bosiee Toro, okasbiBaeTcsi, 4To 3TH cepsl 3eMJH TeCHeHIIHM
o6pa3oM cBsi3aHbl uepe3 OOMeH BeIleCTBOM H 3Heprueii ¢ OGouee
ray6OKHMH 30HAMH 3eMJH H KOCMOCOM.

CuaenoBate/ibHO, 3aKOH BceoOlllell CBf3M sABJIEHHH He MOXer
ObITh 00ONIEH ueJ0BEUeCTBOM, KaK Obl MOTYHIECTBEHHO OHO HH
crano. YenoseuecTBO He MOKeT BHEIPBAThC U3 cdepbl 1eHCTBHA
storo 3akoHa. [lostomMy npH J0O60OM BO3HEHCTBHH 4YeJOBeKa Ha
MpUpPONY, NMPUBOASINEM K KaKOMY-TO H3MEHEHHIO ee, HeoGXOLHMO
3apaHee IMOMNBITATbCS TpPeABHAETH BCE BO3MOXKHBIE TOCJIEACTBHA.
310 cHenate O6LIYHO TPYAHO, a4 HHOTAA M HEBO3MOXKHO, MOCKOJbKY
H3-3a BCeoOlled CBA3H SABJACHHI B MPHPOJE 3TH MOCAEACTBHSI MOryT
ObITE O4YeHb Pa3HOOOGpPa3HbIMHU, MHOTOSTANHLIMH, Y4CTO B 3HAUHTEJb-
HOI Mepe HenpelBHIEHHLIMH H MOAYaC NPOTHBOMNOJJOMKHLIMH OXH-
naeMbiM peayabTataM. [IpuMepoB Takux noc/e[CTBHi ceiuac H3-
BECTHO, K coxaJsieHuto, MHoro. Ciofla OTHOCATCS W CjydyaH HCTpel-
JIeHHsI XHIHHKOB, MPHBOASLIHE B KOHEYHOM HTOTe K yMeHbIIeHHIO
YHCJEHHOCTH (BCJEACTBHE 3MHAEMHI W APYTHX NPHUYHH) JKHBOTHBIX,
KOTOPBIX UeJOBEK XOTeJ 3allHTHTL OT STHX XHIIHHKOB, H naryGHoe
BO3JCHCTBHE HEKOTOPHIX MEepeceqeHHbIX YeJ0BEKOM pacTeHHid H/IH
KHBOTHBIX Ha MECTHHIl OpraHHYecKHii MHP H CeJbCKOXO3AHCTBEH-
HBIC YroAbsl, W BpeAHOe JeHCTBHEe Ha BCE KHBOE MEeCTHIIHIOB,
HCMOAB3YeMBIX /51 OOpbObl ¢ BPEIHTEASMH CeNbCKOTO XO3s-
CTRE, H T- 1.

Jlurtochepa, ruapocdepa u armocdepa npeacTaBafOT coOOH B
npegesax pacnpocTpaHeHHs OPraHHYeCcKOro MHpa He MPOCTO Cpeay
ero CyIIeCTBOBaHHS, a TeCHO B3aHMOCBSI3aHHBIE C HHM H MeXAY
co60li yacTH Hepa3pblBHO pa3BHBAIOLIelics eIHHOH CHCTEMBI, KOTO-
pas W paccMaTpuBaercsi Kak cretnpuueckas chepa 3eman — GHO-
cihepa.

Mur xuBeM BO BpeMs HeOLIBAJIOr0 pocTa HAaY4YHO-TEXHHUYECKOro
mporpecca, NPHUBOASAIIEr0 K HEOMEPHOMY BO3PACTAHUIO BO3JEHCT-
BHS ueJOBEKa Ha OKPYMKAIOULYI0 ero MPHPOLy. YKe ceduac yelmo-
Beueckoe OOIIeCTBO HAXOAMTCS He B €CTeCTBEHHOH MPHPOAHOM
00CTaHOBKe, a B OUEHb CHJIBLHO H3MEHeHHOH PasHOOOPA3HBIM BO3-
JeficTBHeM Ha Hee MHOYKECTBA JIOACKHX TOKOJeHHH. PaKTHUeCKH
HeH3MeHeHHHe (JeBcTBeHHble) JaHAmadTe, He Hecyllwe Ha cede
3aMETHBIX CJIEIOB BO3IEHCTBHS JeATeNbHOCTH YeJ0BEKd, IOYTH,
a MOJKeT GBITb H MOJHOCTBIO, oTcyTeTByioT. [Ipn 3TOM cu/ia Bo3feii-
CTBHS uUeJIOBeKa Ha OKPYKAaIILyl0 MPHPOAY HEYKJIOHHO BO3pacTaer
H HecOMHeHHO B OJmKaiuiem Oyayuiem OyaeT MNPOAOJMKAaTb BO3-
pacTarth.
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I'pananosHocTs BO3ZEHCTBHS yesioBeKa Ha Guocdepy mpossiisi-
eTcs Jae B TOM, 4TO 3a BPEMs CBOETO CYIECTBOBAaHHA OH COKpa-
THJ O6UIHH Bec XKHBOH OHOMacch 3eMJaH, COrJacHO OlleHKaM
A. M. Psa6uuxoBa [127], npuMepno Ha 1/4, u Her moka OCHOBaHHIl
HalesTbCs, 4TO 3TOT mpolecc He Oyaer mpopoaxartbes. OObveM ke
BEIIeCTBA, €XKeroJHo MepeMellaeMoro B XO[Ae MPOH3BOACTBEHHOH
JeATe/IbHOCTH JiofeH (A06BIYa CTPOMTENbHBIX MaTepHaJoB U MOJe3-
HbIX HCKONMAaeMmblX, Tepenmamika rmoJel, BbleMKH 1nox (GyHmaMeHThI
3aHHH H T. IL.), cocTaBaseT He MeHee 2X 10! 1, B To BpeMsi Kak Bce
3K30reHHble NpPOolecchl, BEPOATHO, MEePeMEellaldT Ha TMOBEPXHOCTH
cymn B rox or 5X 10" go 10" r [11]. Takum o6pasom, HesATeNb-
HOCTH YeJOBeKa yiKe cefiyac 3¢pdexTHBHEe CyMMapHOro IEHCTBHS
BCEeX 3K30TeHHHIX pelbe(oobpasyioulux cu.l.

He TonbKO mpuBefeHHBIE H(PHI, HO H MOBCEAHEBHBIl ONLIT MPH-
BOAAT K MBICJH, YTO CHJIA BO3JEHCTBHS Ye/OBeyecKoro obllecTBa
Ha OKPYKawLlylo NPHPOAY CTOJb BEJHKA, YTO B KOHLE KOHIOB
MOKeT NPHBECTH K TaKHM CYLICCTBEHHLIM H3MeHeHHAM B Ouocdepe,
KOTOpLie CIeal0T HeBO3MOMKHBIM JAajbHelilllee HOpMaJbHOE CyllecT-
BOBaHHe caMOro yesaoBeka. Heo6XoAuMOCTh PAHOHAJNBHOIO HCIO/b-
30BaHHs eCTECTBEHHBLIX pPECYpPCOB CTaja yiKe BIOJHE OueBHIHA,
OHAKO YacTO He SCHO, K KAKHUM TOCJEJCTBHAM MOTYT MPHUBECTH Te
HIH HHble Mepompusitua. B To e BpeMms Bce GoJiee OUEBHIHOM
CTaHOBHTCH HeOOXOAHMOCTbL NPEABHAETL HMEHHO 3TH BO3MOMKHbBIE
MOC/AeCTBHSI BO3/eHCTBHA YesqoBeKa Ha OHocdepy, MOCKOAbKY HX
BayKHO 3HATh MPH NJAHHPOBAHHH BCEH UEIOBEYECKOH AeATe/bHOCTH.
Boabuiylo nomoms a8 Takux NPOTHO30B MOTYT OKasaTh MNaJjeo-
reorpauueckue Hccae0BaHNA KaK PerHOHANBHOrO, TaK H 06LIETE0-
pEeTHUYECKOr0 NJaHa, 0co0eHHO BLISICHEHHe MNPHYHH H3MeHeHHs ¢H-
3HKO-reorpaduueckux 06GCTaHOBOK BO BpeMeHH. TakuM oGpasoM,
naJjeoreorpaHueckie Hccael0BaHHsl npHoOpeTaloT Bce OoJbllee
3HaueHHe IPH PpELIEHHH BOMPOCOB, CBA3aMHBIX ¢ Oyayuwum OHO-
cheprl U UeJOBEUECKOTO OOIIECTRA.
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H3onaxuTtsl, TPaHHlbl, TOYKH ONMOPHBIX pa3pe3os
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