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FEOJOTHYECKHUE SIBJIEHUA U NMPOLECCDHI
B TEXHOIEHE

Yaen-kopp, AH ApmCCP, npodeccop, aoxr, vexw. wayk . H. TEP-CTENAHAH'

Pedepar. C navana rojolleda 8 peIyabTaTe NEPEXcia OT NPHCROCHHS OHILM K ce
npoirIROACTRY ACATCABNOCTL MEAOBEEA VCHIHASCE W CTANOBHTCR BCC Goaee HuTeHcHaHOM;
aila Aoaxna Guih suaeaena 3 ofwell rpynns «1efATeIbLHOCTL OPraHuIMOB> o paccmal-
PHEATLCA KK CaMOCTOATCABLILIGL reoaoriueckiil arent, Bo BCeBO3pacTaloiled crenes sBaua
mu.ilﬁ na npoickKalc MHOMHX SEIOFCHHEX 0 HeXKOTOPHX SNI0reHHLIx npoleccos, Cpan-
HHBAETCH XO/L NPOTEKAHWA ITHX [NPOLUECcoB B TeyelHe BCCTO nporepoioa i damcposos
(okoao 2,5 mapi. aer) © 7€M, 470 NPOHCXDAMT B npupofe 3a nocaeaune 10 Tmic. Jaer.
Juk sesmiuofi nopepxuocti GHCTPo HIMCHACTCA. JTO N03BOJRCT YTHCpAAaTh O nNepexole
o7 METBEPTHIHOrG, WAM AHTPONOreHOBOro, Nepiola K NATEPHYIHOMY, HAll TEXHOreHOBOMY,
KOTOPMIT HayajacA B rojOUeHe N HACTYINT NOJAHOCTBID B TeYleHic Ganmailuero Tucsie-

JCTHA.

UEJIOBEK BOCIIPOMZBOINT MPUPOJAHLIE MPOLIECCH

Texunueckasn JACATENBLHOCTL 4YeJOBeKa cjefaJach MOUHBIM @ reoJori-
ecCKHM CIJBI(TD[)DM, BO Bcvauapacralomeﬁ CTEMneHi OKa3blBalouluM BJHA-
itHE Ha reoJorH4YecKyio cpeny. 710 BJIHAHHE CTaJjo0 NPOABJIATECHA B Haya-
Jde rojaouneda, )’CII.’II!J‘IOCI: 34 nocjgeanne BeKka H cJAeJanoch BMOJHE 3aMeT-
HLM B HAaM JIHH, !l3)“l!IO-T(‘.\I!H‘IUCK&S[ JHTEpaTyYpa noc/icAnnx Jer aaer
orpoMuyio undopManmio o macmtabax H3MeHCHHs OKpY:Kaiomeii cpeist,
BuiZBaAHNOro TeXHHUYCCKOIT JACHTECALHOCTLIO, ob VCKOPCHHII TEMIIOB 3THX H3-
.\IEI!E!IIIﬂ H CBA3AHHBIX € HHMH OTJAJCHHBLIX MOCJCACTBHHAX, Bbi3blBAIOLLIX
Tpesory.

31‘!! HaMeneHnnyd Badiibl HE TOJbBKO B ﬁIIO.fIDFII'ICC'KO.\I. FKOJNOTHYECKOM,
FKOHOMITYCCKOM I CONHAJLHOM OTHOUICHHAX, HO upnoﬁperaro‘r TaKiKe
reoaoruveckoe sunatienye, ﬂ.-“l}l BBISICHCHHHA 3TOro Bonpoca paccuowplm pas-
hooGpasnbie NPHPOAHBIC, B TOM YHCJE TEOJOrHYECKHE, Mpoueces il BbI3BaH-
PRIC HMH SABJEHHA H CPpaBHHM HX C pca}’.’lhTaTﬂM}l )‘HOII.OG-’IHIUIIIERCR Hw
TeXHHUECKON JACATCALHOCTH YCJIOBCKA. ,[l.Tﬂ )’,TI.OGCTBH pacc.\lm'pemm oHp
CREACHBL B CXeMy, npexctasiaenuyio B Tadauue (crp. 30).

PasnooGpaanuvie npupoansie (akropul, AeficTByOUHE Ha 3eMNVI0 KO-
Py, I BLi3biBacMble 1HMH Nponecesl noKasannl B Jesoit wactin TaOJNILL,
npoucc('u NojJApasjicJasiorcs Ha JAK3oueeHHbIC, BbI3BaANHLIC JeicTrIeM
BHCHINNX NPHYHH, B OCHOBHOM JA0CTHTAIOUIHM 3eMHOI NOBEPXHOCTH €K~
1'pDM8I‘l!IITI{NM IIJ.'IleCIIH(!M (:D.’Illlla. I‘paBllTElIlIIOIIHbIM BOS.‘I@[‘ICTBIIEM .r]}'-
"Nt H CO.-’IIIIlﬂ Il METCOPHTORB, I .'-JH(JOEENHML’, Bbl3BAHHDBIC ,‘IQﬁCTBII(‘!\l BHYT-
PCHIHX NHPHYNI, B OCHOBHOM BHYTPEHHHM Tenjom 3ewJH, rpaBuTauien i
PAJNIOAKTHBHLIM PacnajioM.

B I!ZICTOHIU.Cﬁ paﬁu‘rc paccmmpunam’rcn JHIIL Te reoJorpyeckie sp-
ACHIS, M0A0GHBIE KOTOPHIM MOryT ObITh BOCHpOH3BeAelb veoBekoM. [Tos-
TOMY HPHBOJANMBIA [epeueHb reoJOoriieckix sSBJACHHI e nperenayer ua
noanory. Tem ue menee, on A0CTATOMHO OGUIHPEH.

I 3an. JlaGoparopueii reomexammgn MITIC AH ApmCCP,
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chopaunpanis  (scnamka, aymenue) u puxicsis (Gopososamie, Kyas-
THBAIHA) NPOHCXOIHT HIMEHCUHC o0AHKa no4B # RHapylaeTcs HX Mexa-
pRNecKad NPOUNOCTE, NOITOMY OHN CYUIECTBEHHO OTAMYAIOTCH OT UETNH-
ruX 3eMeah, NOKPMTEIX  ECTCCTECHUON PacTHTCALNOCTLIO M VCTORYMBLIX
% BOTPOBOR 3P0

Axazx A. B. Cuaopenko (1982) numer, uto <eciay s HacTosuee Bpe-
Wi K PAIpAAY KYALTYPHEX 3€MEab naaneru Momno ovuectn |4 wmapa. ra,
%0 K KaTeropuy paspywensux szemeas—I,1 smapa. ra, npuuesm ocuosnue
potepn npuxoaates na nocacamue 100—150 aer. B mupe nacuuTniBaer-
eq 300 MaH. ra YHHYTOKEHHBIX nacTOMmL ¥ ayros u 50 mau. ra sarybaen-
goft naway; 500—700 saM. ra naui; HaXOAUTCH Ha rpaHil HCTOILLEHNS.
F107T ryOHTEeALHLA 118 YCJOBEYCCTEa NpOUEece NpOI0AAKaeT CBOE Pa3si-
qpe. [lo uMeomWMMCA NOACYETaM, HEHCMNOALIVeMLIX MNOTeHUHAALHLIX 3e-
Medb, BO3MOKHBIX AJA CENLCKOXO3ffICTBEHHOrO NPOH3BOJACTBAa, Ha Haweil
nianere octaqock ie Goaee 0,5—0,9 mapa. ras.

YesoBex oKazuiBacT 00JbuIOe BAHAHKHE Ha nouBoobpasoBaTteabibie
npoueccsl. OcoGoe 3HAUYCHHE HMECT YBEAHUEHHE COOICPKAHHA THKEILIX
werannos. B pafionax apesnero semijeleaus NMOusE CYILCCTBEHNO H3MeHH-
ANCh, ¥ HX OGAHK HMeeT Mado ofuIero ¢ UeTHHHBIMI 3eMAAMIL, Tle N04BO-
ofpa3oBanie NPOUCXOANT B ecTecTeHubiX ycaosusax. [oa sansumem nec-
THUHAOB MCHHCTCH N04YBa, €€ KHBOTHBEIT MHp. B kadectBe mecTHunaon
NPHMEHSIOTCA JOCTATOUHO IDPEKTHBIBIE XHMIUECKHE COCAMHEHNSA, OKa3bi-
pajoluLHe UWHPOKOE rnopazkalouiee jaeficTBHe Ha MHKPOGOB (NOYBEHHLIE MHK-
pOOPraHiaMui) u Ha Bech AKHBOTHHI Mup no4s (na wanodayny—seabuaii-
WHX HEeMAaTOA0B; Ha MuKpo(ayHny—kaeuefl, HOrOXBOCTOK M Ap.; Ha Me3o-
Gayny—A0KACBLIX YepBed, MHOrOHOKEK W Ap. i Ha Makpopaysy—poio-
X MO3BOHOMHBIX, KaK, nanpumep, kpotop). Yesosek yunThiBaer raas-
npivM obpazom Ganxaimnii spdexT, HEeCOMHEHNHO TNOAOKHTEALHBIN, XOTA
orpascnnutii shhexT B OTHOMICHHH HEKOTOPLIX H3 HHX MOZKET OKa3aTbCs
OTPHIATEALHLIM; KaK H3BECTHO, 10 3TOfl NpuYiie MPHULIOCH OTKa3aThest
ot nawymesiero B csoe spemst JUIT.

Peunan aposus

B npupojinsix yeaosusx pabota Tekyuei BOAb CO31aCT BOAHO5PO3HON-
neie H BOAHOAKKYMYJaTHBHBE (opmul peabeda, BuasiBaet jonnyio u Go-
KOBYIO 9pO031i0, BLpaGaThiBaeT NpojA0JALHBIA § nonepevnuiii npoduan pas-
HOBECHA; ee JCATCJALHOCTL onpeleadeTcs noaozxennem Hasiica 3po3uH U 3a-
BHCHT OT KOJAHYECTBA BOJAbLI W MEPEHOCHMOro TBEPAOro CTOKa. 3aKonomep-
HOCTH pPAa3BiTHA PEYNBLIX JOJAHH XOPOIIO H3YYCHb W JIaI0T BO3MOKHOCThL
reoJoraMm  BoccTanapaupaTh najecoreorpapuueckne yenosns. Tak, ecan
oMojoKenne peaseha nHPOHCXOANT NpPH NOITANHOM noHIKeHnH Gasuca
5p03ny, TO nocaeaoBateabio obpaayiouiiecs GOKOBBE HaJOKeHHbie aaio-
BHAJLHBIC TEpPpacel pacnojaraioTesi Mo BepriHkain sBeepoobpasno, pacxo-
JACH BHH3 [0 TEUCHHIO PEKH; eCcii e OMOJOxKeHHe peibeda npoHcxoanT
IpH PErHoHadbIOM NOJHATHH TOPHON CTPaHLl, TO nociaelosarebibie H0-
KOBbE Teppacul Beepoolpasno pacxoJATcA 110 BEPTHKAJH BBEPX MO Tewue-
Ao, [Tpu Texnorennom BO3ACHCTBHI HEKOTOPLIE 3aKOHOMEPHOCTH HIMe
HAIOTCS, HHOFJA JAOBOJILHO CYHIECTBEHHO. ITO MOKHO BHICTh I3 CJACAVIO
ULEro conocTapJenis,

B npupodroix 4ca08ufax B BCPXOBLAX PEK NPOHCNGANT Ip03ns 1 CHoc
ofaoMouIlOro MarepHana, KOTOPLIi, NOCTENCHHO nepeMeuiasnch, AOCTHraeT
MOpsi—ocHOBHOTO Oaanca 3po3ny. B TeXHOCCHHbIX YCAOBUAX TPH CTPOM-
TEJALCTBE MJOTHI THAPOCTAHUMIT B ropax oOpasyiorcs MecTHhie Gasiichl
3pO3HH LIS BLILIEPACNONOKEHIBIX YHACTKOB ruaporpaduueckoii ceti; aon-
HAR 3poO3Ns NpPeKpaulaeTcs, HAYHHACTCH HaKomjeHue ob6JOMOYHOrO Mare-
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TCH LT AAARE upckpamacn‘ﬂr
CT}‘“&‘"‘N‘ ToM "pl‘-‘
FOPHIOHTAID

piaaa. # NOCTYNJCHHE Cr0 K MOPIO COKpaulac

B npupodxbix yCAO8uSX B TOPHBIX CTpamax upu
10abHOM npodilie peunofl A0ANHB, COCTONUICM 13 NOUTH TOFESC e
iblX # KPYTHIX YHACTKOB, Ha MEPBHX OTKALALIBACTCH HECOMULIH ['m\uu T Lg
sblil 06J0MOYHBI  MATepHaia, a Ha KPYTHIX Yy4acTRax PAIrpyKRCHHAN
[iaHOCOB peka NpOoH3BOANT HHTEHCHBHbII aouuu!'u pa3MbiB, nL'-p;Lf}'H_ !‘-1.“‘5‘;"
sliil Bpes—ylueabe; npn npoioLKaomeiics rayounnoi IPOINH )u.e.l_ll'llll!-,
eTcs MajeHie B NPHMLIKAIOUIIX K HUM ¢ BEpPXOBOl CTOPOHM HACTAN ropity
30HTAJAbHBIX YYACTKOB; NOCTENEHHO NpPONECC pacnpocTpamsiercs Ha BCY
TeueHHe POKil i BbPabaTHIBAETCH NPOAOJIBHBIL Npoduab PaBHOBCCHA.
TEXHOZCHHbLY YCAOBUAX, TIPH CTPONTEALCTBE KacKala rHaApoCTaniuim, upi
TAKOM JKC CTYNEHYAaTOM MPOIOJALHOM NMPOdiIe A0MNNLL AIH yMEHLILCHIE
BLICOTH ILIOTHH HX COOPYXAlOT B HAUajde VUleabs, a MOUTH FOpH3OHTAIb
HBe VYACTKI OTBOAAT MOA ¥au BojoXpauuaiul OTeTosBiancs 8 Hix Hod
1a MO ACPHBALI NEPelaeTesi THAPOCTAHUHUAM, 1 JOHHAN 9po3is B VIUE
AbsiX npekpamtaercsi. [1OCTENCHHO BOAOXPAHNANULA 3AHOCATCSL  TREPAMIN
matepnanom n sanansaworcs. [Tocae 3amaenis BOLOXpaHiLima aias o00ec
liGUEHIIS ero MOJe3HOil eMKOCTH HHOrAa HeOOXOANMO HapauusaTth 110TH
uel. B pesyastate npoioabhblii NPO@HAb peunoil JOAHHB HE BLIPAOATH
BACTCH, C€ CTYMEHYAaTOCTh COXPAHAETCS M Jlake YCWINBAeTCs BCJACACTRIG
BHIIOIAZKIBAKNS NOYTH FOPH3OHTAJABHBIX YUACTKOB.

B npupoOHbly ycA0BURX IPO3NOHHAS ACATEABHOCTH PABUHIHHIX PEF
§a ydacTKax nepecedeHiis ¢ BLIXOAAMIl CKAALHBIX NOPOA 3amepasercs 1
00pasyioTcst OBICTPHHBI, NOPOTI 11 BOAONAABI, TOTAA KAK HA HIKCACHKAULIN
yyacTKax pexa Jerue BPe3aercsi B NOAATJHBbIE MOPOAb H OucTpee Buipada
THIBAGTCS NPOAOJABbHBIT npoduib pexn. B jaabueiieM na nopoRHCTHIY
y44acTKax AOHHasi 3PO3Hsi NPOOKACTCS H BhipadaThBacTes MPOAOLILI
npouab paBHOBECHS JAOJHHBL, a HIDKC M0 TCYCHHIO HA CNOKOHBIX yuacT
Kax JOHHAsl 3pO3uA NPCKPALL@CTCs, NPOHCXOANT GOKOBasl PO3nst M PEKE
BbIpaGaTuiBaeT MonepedHbiii NpoguaL A0MHB. B TEXHOCEHHbIX YCAOBURD
B PaBHHHHBIX CTPAaHaX AAs YJYHWEHHS CYJOXOACTBA M NOAYHEHHS JACKTPO,
3HEPrii B KOHIE MOPOXKICTBIX YYAaCTKOB COOPYXKAKWTCS BBICOKIHE MJOTH
bl € OFPOMHLIMH BOJAOXPAHHANLLAMI, KOTOPLIE NOJHOCTBIO 3ATONJSIOT MO
porn (duenposckas n Boaxcekas ruapocraniin). lonuas spoanst na no
POZKHCTBIX YMACTKaX NPeKpaulaercs, NPOHCXOANT HHTEHCHBHASL Hepepa
Gotka OGeperoB BOJAOXPAHILINILA, CONPOBOALACMAS  MHOrOUHCACHHLIMI
onoasusmn Geperos. «llepepadorka GeperoB HCKYCCTBCHHLIX BOJOXPani
JHIL TPOHCXOANT OoJee HHTEHCHBHO, YeM NPHPOAHBIN Bojgoemon. O Boa
MOKHOH HHTEHCHBHOCTH nepepadoTky OCperos B CO3LaHHBLIX BOAOXpani
JHIAX MOKHO CVAHTL ua npumepe Kpacnosipckoro sojpoxpammainma. E
upeaesax nsitoit reppacst Enncesi, caomenuoii adéccamit 11 MeAKIMH 1OCKa
mH, oObeM nepepaGorkn 3a 8 aer (1967—75 rr.). cocrapna 15000 m* ne
norounstit merp Gepera» (Ceprees, 1979). Ecrecrsenno, uro Bes reorpa
(huyeckas ob6cTaHOBKA GLICTPO H PE3KO H3MEHSACTCH.

B npupodusix ycaosusx nocie BulpabOTKH NPOAOJALHOrO  NPORIIs:
paBHOBeCHsl JOHHAsl 9PO3Hs MNpeKpallaercs, a Hu3otbITOuHAs SHEPrHsi PCk
pacxoayercss Ha Ppa3paGoTKy mnonepednoro npoduas A0MNHBI-—GOKOBYIC
9p031I0, pa3MblB Geperos, TPAHCNOPT HAHOCOB; NOCJACANAN CTaAlA—Meall
JpupoBanue. B TexnozeHHbly ycaosusx sejercsi Gopnba ¢ paspyuinTes .
HBIM JefCTBHEM PeK H BLI3BIBAGMBIMI HMI ONOJ3HAMH, BO3BOAsATCH Oepe:
TOYKPeNHTeAbHBIC 1 3aUIHTHBIE COOPYIKeHus; 3 coobGpaxennii yaoberss
CYZIOXOACTBA PEKH BBIIPAMJAAIOTCA H NPOBOAATCH AHOYAYGHTEJNbHBIC pa
Gotel. PaspaGoTka monepewnoro npoduis npekpauiaercs, a HaGLTouHas
SHEPTHA PeK pPacXolyercsi Ha yBeaHucnue ckopocty teuenns. Cyuiectsyer
AdKe CHCTEMA B3rVIAJI0B, PacCMaTpPHBAIOINX B3aHMOACHCTBIE HIZKEHep
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HMX COOPYACUMA C TEKTOMMKOR u ecTecTacnuuMy Qopmamu peaseda, Hx
pRIONCHIE B OKPYKAOWYIO cpely, u crasntes npoGiacMa anTponoreHuoro
amorenesa (Beawh, Yepunines, 1979).

B npupodumx Ycaosusx npu pasauuHod BHcoTe Ga3uca 3PO3MM HAN
a3An4iOR TOPHIOHTAILIOA YAAJACHHOCTH OT Ga3nca 3po3uH COCEARHX Pex
APONCXOANT NEPeXBaT WAl 0Ge3rJasiusaune PeK; TOT NPOUECC CONPOBOA-
pactcd nepeselieniteM sojopasiena. Xopome npusmepu—UYnaniickne Au-
2 o Marvarouckas Kopamanepa, rac pekH TiXOOKeaHCKOro CKIOHA nepe-
AGATUBAIOT PEKH BOCTOMHOrO ckaona, uan [nMatan, rae pekn 0&HOro
ckAola NEpexsaTHBaloT pexn TiOeTckoro ckaoka. B pesyasrtate raaemsic
BEpUIHLL OKA3LIBAIOTCA He Ha BOJOpaslcae, a Ha 00Je¢ Pa3MLBAEMBIX
prporax raasuoro xpeGra (Ulyknn, 1964). 3tor npouecc aantes Thicsue-
JETHAMM,  NPHYCM BOda BCCTAA  TEYCT TOALKO BHM3, Ge3pasauvio,
no CBOCMY HAM YYKOMY DYCAY. B TEXHO2EHMbx YcAOBUAX UPH COCTaBJe-
HiH CXEM  HCNOAL3OBAHNA THAPOSHEPrHH 4HacTo OKa3uiBaercs Oodee Bhl-
roansM cOpacuBaTh BOAY He B TY Ke PeKY, a B COCEAHION, THICOMETpI-
qeckH HHKE pacnojgoxKeHHylo, n TakuMm o06pa3oM HCNOJb30BaTh HE naie-
pile PeKH B Npejeiax JAepHBalliil, a pa3HOCTh OTMETOK N0 OTHOWEHWIO K
coceielt pexe. Bonpoc ¢ oGesraasanBanueM pek MoTepsa CBOIO OCTPOTY,
TaK KaK BCCrla BO3MOKHO H3YUHTL TEHACHLUNN Pa3BHTHA PEKH H NpeloT-
BpaTHTL NEKENAaTEAbHbA NepexsaT wan ofe3raaBinBauile BOIBEICHUEM CO-
OTBETCTRYIONLHX COOPYHEHIH.

B nocaeanne roan Hac TEPpOPHIHPOBAN TPaHANOIHLIE NPOEKTH MNe-
pebpocki CTOKa pek s Jpyrue Oacceituwl, Kak, nanpuMep, nepeGpocka
qacTil CTOKAa HEKOTOPLIX CEBCPHBIX pek, Bnasawuux B Beioe smope man
Cenepnuifi Jlegosntuiit  okean, s Kacnmiickoe mnan Asosckoe mops. B
viyuae €ro OCYILeCTBJACHNSA Bech ITOT npouecc npeoGpazosauus ruapo-
rpauueckoil  cetit Mor Gbl  3aHATL CUNTAHHBIC TFOAL, NPHYEM  BOBCE
He 00A3aTEABNO, YTOOW BOAA B HOBOM pyCJe TeKda B TOM Ke Hanpas-
Leiun, uto W pausiie, Tak, npeanosaraiocs, 4To 4acth ctoka p. OGu
Cyaer sabupatuest y Xanrto-Manenficka na orserke 18 M, natn no pyc-
Ay HMpruima, ToGosa i Y6arana sBepx 1o TeYenuio Ha paccTosHie CBHILE
TWCAYH KWJIOMETPOB # nonajiate TaknM oGpasom B Typraiickyio joamnmy
e ormerkami 0koa0 200 M. Oanuy 03 CONYTCTBYIOUMX Pe3yALTaTOB fic-
pebpocki ctoka p. OGn Obiia G aKTHBH3AINS 3SPO3HOHHBIX NPOUECCOB
B paiione osep Tenus-Ypuuknii, Kywokkoan u Typrait u aktusmzauns
enoa3neit na psjae y4acTKoB NPOCKTHPYeMOro Kanada mexay r. Kypranos
i yeroem p. Yoaran u ap. (Kionueas u ap., 1979). BooGuie Typraiickuit
YUACTOK KaHana OTAHYACTCH HHTCHCHBHBIM IJIOCKOCTHBIM cMbiBoM (Ipad-
ckudi ioap., 1982). Ormeuaercst Takke BO3MOKHOE NPOSBACHHE TepMOKap-
cra, nysenns w rtepmosposun  (Bayaun, Yepuwanes, 1979). Memay rtewm,
AAAN3  MIMCHCHHST  rHAporeoJornueckoit o6eranoskn 3anamnoii CuGupn
1o 0GOMM BapiHanTaM nepeGpOCKH, NPeyCMaTpHBAIOUMM ce ofheM pas-
oM 25 1 60 kM*/rof, nokasan peskoe HAMEHEHHE THAPOreOJOrHYECKHX
ocoGernocTeli TeppHTOPIH, 4TO NPHBEAET K yemaenmo 3aboJaunBacMocTi,
CHABHOMY  YBEJAHUCHHIO NPOTHACHHOCTH aGpasnonnoil nepepaGorkn Gepe-
rop, 10 KOTOpLM OYAYT NPOTEKaTh ONOJ3HeBLE NPOUeccH, B HacTHOCTH,
fla npasoGepexnve Hprwiwa, rae pacnoaarawoTest Apennposanusie, nauGo-
Jdec GaaronpHATUBIC 10 HHAKEHEPHO-TeOJOTHUCCKHM VCJAOBHAM  pafiOHLI;
MHOrHe H3 STHX H3aMenennii nocwan OGbl HeoGpaTumblii Xapaktep (Cepre-
es n oap., 1979). Ha cesepnom yuactke tpacenm ToGoascko-Typraiickoro
OTPE3Ka Tpacc TIaBHOro Kanajda HanGoOJLIWIYIO ONacHOCTH MPEACTABAT
NOATONICHNE, 3aTONAeHHe, 3a601auiBaNNe H ONJbIBaHHe GeperoBHX OTKO-
OB, a na 10KHOM yuacTke—aedopmatin GeperoBbiX OTKOCOB N AHA Ka-
Haka B pesyabTate CHIZKCHHA NPOuHOCTH cBsi3nbIX rpynros ([padexnit n
48] b,

A o “o

v e T 1
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B

Ba 3TOT ryGuTeaBHbIL NPOCKT OTME-

ap., 1980). Pewmennem [IpasuteascT
feH. Sy
TexHHuecki MpaBILIBHBIM pelucHieM ﬁ}‘.‘lt’T‘ ncpmpm‘:‘a ¢ O ermockt !
;¢ OTKPHTHIM  KaHAJIOM LT pycaoM, a TP}GOIIP‘O‘BOJ .“.‘ e
€0 xM® B roa man oxoao 2000 w* B COKVH1y Ha paccrost n..\' g
L1 KHJAOMETpPOB B CJAOKHBIX VCJAOBHAX (BeUHAN atepd.:lom. :‘_F; v\u.l =’
3a(0.J104eHHOCTL TPACCH) —1e10 HelIyTOuHOC, 1t B !‘_“f‘To"“l‘; npr';umcn o
pelieHne HepeaabHo. Ha naw B3rasi, Bonpoc ,u?.me‘u Obl :)"un-‘ R
1ex nop, NMoka TeXHIKO-3KOHOMINECRaAN ofcTanoOBRa HC .unan_ anT O
piTh TpyGonposoi, ne Hapyuiaomuii npiuponon obeTanosKi  Sand.

CubGupn.
[Toka3ateaem CKOpPOCTH A€HY

rora p. Oon

—

Aalln SABAKLTCS qeNyAQILHORHBITT METP—

ppemMsi B THICAYQIETHAN, B TeyeHie KOTOpOro MOBEPXHOCTD nac::::-‘ﬁua II:::;:‘
101 BARAHHEM COBOKVIHOCTH aeficTBiil AeHyAaltHOIHBIN npouu@t_! I :
smaetcs ma oaun merp. B npupOdublx YCA08UAX BeaNNNA '10.“‘\.““"0'0:
poro MeTpa KoaedJjaercs OT 24 ToiC. MeT (peka Ilo) a0 98, 4 Thlt.‘.l(:'l“ (P
<a Jla TaaTa), npuueM 370 NOHIZKEHIE NPONCXOANT Gosee AN Menee pas:
HOMEpHO. B TexHO2eHHbly YCA08uAX j3MeHeHHe YPOBHs 3eMHOM noBepxHO-
CTH HAa O METP MOXKEeT NpOH3OfiTit B TeueHue HECKOJbKHX JeT, upuue?t
OHO coBepiiaeTcst B Bhicuiefi cTeneHi HEpPaBHOMEPHO i1 B o60HNX HaANpasac
FHSX, T. €. HMEeT MEeCTO Kak MOHIDKeHne, Tak il noBBlIIeHe YPoBHsL MO-
pepxnocti. Tak, B paiioHax MOAIEMHLIX ropubX BhPaObOTOK o0pasyloTcs
BLICOKHE KOHYCOOOpasible TEPPUKOHHNKIL 1 NPOHCXOAUT ofumee onycka- -
[fe MECTHOCTH MOA AGHCTBHEM CABHMKGHHS TOPHLIX NOPOA HAA supabor-
KaMmil; B pailoHax OTKPHITHIX FOPHBIX paoT CO3AANTCA raybokne Kapbephl
5 BBHIEMKH BCKPBILIN H MOJE3HOro Jckonaemoro i OTCHLINAIOTCS OTBAJIBL.
Bce Goabluasi 4acTh PEUHOTO CTOKAa HCMOJL3YETCS UCJOBEKOM B CBONX
nyKaax. Beco peunoii CTOK COCTaBJIsieT 37,3 thic. kM3, B nawn anm, npu
jaceqeHiI 3eMAH, COCTABASIOWEM 5 MJAPA  UEJ0BEK, Ha pasunie BIL/LLL
norpelaens HCNOJAb3YyeTCs 18,7 Thic. KM%, T. €. OKOJIO MOJOBIMLL, CHHTAN,
4TO BOJAA NCMOABL3YETCS BCEro oAnH pa3d. B aeficTBUTeAbHOCTH HaCTh BOJBL
JICTIO/B3YeTCst MOBTOPHO, NMOITOMY PEa’abHO HCNOJAb3yeMast HeJIOBCKOM JLoJis1
BOAB B Hactosiulee Bpemsi Menbie. Hecomuenno, oinaxo, Hro B OyyueM
MOYTH Bech PedHoil CTOK OyAeT NOJAHOCTLIO HCNOAb3OBaH |, BEPOATHO, NE
oann paa. [Tostomy sposHonHas ACATENLHOCTL PEK Oy/leT CHJBLIO COKpa-
ieHa 1 COXPaHHTCS, NO-BHAHMOMY, TOJNbLKO B BEPXOBLAX PeK.

Abpa3us u noaoxexnue Oepeeosoll AuHUU

AGpa3sust npejcrasaser co0oil reoJoOrHuecKuii 1mpouecc paspyuiemis
Geperos Mopeii i o3ep noj AeficTsieM NpHOOs 1 BOJAH; NOCTENCHHO Bbipas
GaTeiBaeTCA NPHYPOUEHHAS K YPOBHIO CPEAHEro CHSHCHITIOro NpiviiBa Mo-
psi uam cpeameit aunun ypesa B Gecnpuanshom OGacceftne Goaee i Me-
jlee WHPOKas i moJsorasi abpasnonnasi Teppaca, Ha KOTOPOH racHTCs snep-
rus BOJH, W jajbHeiliiee pa3suthe Teppacui npexpamaercs. OGJIOMKH TO-:
POA KOpPeHHOro Gepera HCTHPAIOTCS 1 OKPYIMISIOTCH, NOCTENEHHO NpeBpa-:
nladch B rajabky, rpaBuii u Hakonen necok. B arom mnpouecce yuACTBYCT:
! KaMeHHBII MaTepHaJ, NPHHOCHMBLIA peKamMH H MNepeHocHMbIl najee:
BaoabGeperoBuiMu Teuennsamu. ITo mepe BeIpaGoOTKH aGpasnoHHOM TeppacHly
ycTanapJauBaercs nogoxkenne Geperopoit Jaunni. [lpoaykTnl paspyiienus)
GTKAaAbiBaloTes: Anddepenunposanno, Goaee Meakiue (M, riauHa) yHOCST+
Csl B CTOPOHY MOpPsi M OTK/JaABIBAIOTCS B CMOKOMHBIX YCJOBHSX, a Cpe/uies
no seanunne (rajgpka, rpaBuil, Necok) pacnoaaraiotces OJiKe K Oepe-
ry, NpPOAOJXKAIOT paspyulaThess 1 OJAHOBPEMEHHO CJyXAaT 3allHTOMN Mopcxc-"-
Y0 AHa OT paspyuwenns Boanami. Jlas CTPOHTE/NLCTBA HHTEPEC NPEACTaR-
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AAOT cpeanie Gpakuns, H OHH OTGHPAIOTCA B OrPOMHBIX  KOJNNECTRAX:
rak, B Ojecckoft o6aacti mopekne neckn ofecnesnsawor 90% notpedae-
PHA, H CTOHMOCTb MX FOPA3l0 HHAE CTOHMOCTH MaTepHKOBHIX neckos (Po-
sopckui, 1979). Herontpoaupyvemuii ypeamepnui otlop cpeanefi dpak-
uHH NPHBOAHT K Ycuaewwio aGpasny, ob6pymenno Geperos n onoazusw.

B rexuveennvix ycaosunx muorne yuactiu Geperos mopeii n o3ep 3a-
ILHILAIOTCA OT pa3pyWHTEILHOro aefictens Boan, B pafionax nopros Bos-
BOARTCA OTPajuTeaLHuie (MOAL, BOJHOJOMH) i npHYaibuble (nmipew!, Ha-
GepeAipie) COOPYAKEHNA, NPOPLIBAIOTCA MOPCKHE Kanalwl; HEPelKo mnop-
TOBBIMH  COODYAKEHMAMH HADYLIAOTCH NYTH BA0ALOEPEroBOro ABHAEHHN
naHOCoOB, BCACJICTRHE YEro Ha OaHOI CTOPOHE COOpYAeHHil HaKOmASIOTCR
MOILHBIE OTAOKEHHA rajibkit, a Ha ApPyroit cropoue Geper oGHaxaeTcs i
nojasepraetcs ycuienuoji aGpaszuu (npusep—Coun); abpasus ycuansa-
CTCA W NDH YPE3MEpPHOM OTGOpE HHEPTHLIX MAaTepHaJOB—ralbKH I Necka
pAAKeR AR NPHrOTOBACHHA Getona. XOpowo H3BECTHHIM NPHMEPOM Bbi3-
BAMHOTO JIEATEALHOCTLIO HEJIOBEKa pa3spylienns 0epera #BIARETCH KVPOPT
Muuynaa na YepHom Mope, rie ni-aa HCYAaUYHOTO PACNOJOKEHHA B Gepe-
10B0A 30He OTJEJIBHLIX 31annit u coopyxenui B 1969—1972 rr. 6ma pas-
MWT NAAK, paspymena naGepexuan n nospexiens coopymenns (Ksiupk-
peapd, 1980). Jdan Ilotu Guira oveHs HAarasAHO NOKa3aHa cBA3bL MEeHKIY
CTPOHTENLCTBOM MNOPTOBBLIX COOPYKCHHA 1 W3MeHeHueM GeperoBofi JHHHH
(Bapasamsuan, 1983).

B kypopTumix 30Hax WHPOKO NpHMENSIOTCH Geperoykpenuteabbie
COOPYZKCHHA IS COXPANCHHA, CO3AAMNA AN pacmmpenns nasmeir (Gy-
libl, BOJHOJOMB, BOAHOOTOOMNLIC cTenkn, Getonusie GJOKIL, HaOpocka N3
KpYMHbIX KaMuefi win (GHUIYPHBIX MOHOJIHTOB-—KeAe306eTOHHBIX TeTpano-
aos). Esponefickoe noGepexne Cpeansemioro mopsi, ATaantiuueckoe no-
Gepene CesepHoit AMEPHKN i MHOTHe y9acTKH ApYriux noGepexiit B 3na-
UHTEALHOR CTeNeHH 3alunilensl ot abpasun 6aarolaps Texunyeckofl jes-
TeabHOCTH 4eqoBeka. Ha soctounom noGepexwve Aurann, B saanse You,
¢ pHMCKOro BpeMeny Gul10 oTBOCBano y mops noutn 200 km? aeman (Jler-
rer, 1976). B Huaepaanpax w cesepo-sanaznoii Iepmanin pacnoaoxen-
e HHAKe YPOBHA MOpPH HH3MCHHBIC NPOCTPAHCTBA—Mapuin 3alliiieHbl
AaMGaMit M IVIOTHHAMY M OCYIIAIOTCH CHCTEMON KAHAJOB M KaHas: ocy-
wecrsagercss ocymenne 3eiiiep-3ee. B Slnownn nponssoantes 3ackinka
Tokniickoro saansa. COOTBETCTBEHHO H3IMEHSETCH Il NOJOXKEHHe Oepero-
BOM JnHHH. DTa TEHACHIHA OTBOCBAHHS TEPPHTOPHII HA MOPCKOM IIeb-
e coxpanutes u B Gyayuiem, B 0COGEHHOCTH B Pa3BHTHIX, rycTonacesen-
X cTpanax.

C apyroit cTopousl, B pesyJbTaTe BNOJHE BEPOSTHOrO TASHHS KOHTH-
HeHTaALHbIX JeAnnkos penaanann u AHTapRTHAL u JAerpajaiun MHOrO-
AeTHeMepaaniX  rpynTos 3anaanoii CuGupn, o uyem rosopuaoch  Bhie,
NPON3OINACT TPAHCTPECCHs MOpS, N0 pasvepaM CONOCTaBHMAs C KPVMHbI-
MI TPANCTPECCHAMI PONULIOTO, HO NO TeMAaM B THCAYM pa3 Gojce Gbict-
pas. B omnux cayuasx wa Mopcknx Geperax GyAYT BO3BOANTLCS Kpynupie
ITIIPOTEXHHYCCKHE  COOPYAKCHHA IS 3aUlMTLl  OT 3aTOMVICHHS H, MOMKET
OuiTh, OTBOCBaHHA HacTh weabda, 1 nosToMy abpasnsi npeKpaTHTCA; B
Apyrux cayuasx Gepera OyayT 3atonJensl, Geperosasi JUHHS OTCTYNHT B
CTOPOHY CYIUN, H HAYHETCS PAa3MBIB PHIXJBIX OTJOKeHHA n aGpasns Kopen-
UBIX OPOA. B npupoduvix ycaosusx TpaHCrpeccui NPONCXOAAT  OYCHI
ME/LICHHO, 1t NO0ITOMY HE TOJALKO MOJAHOCTLIO CMBIBAIOTCS PLIXJLIC OTJI0MKC-
HHH, HO W Kopenuwie nopoiasl aGpaanpylotest Ha Goabluyio rayGuuy. B
TEXHOZCHHOLX (JCA0BUAX BBHI3BANHAS UEJOBEYECKON ACATEBHOCTLIO TpaHC-
[peccist GYACT NPOHCXOANTH HACTONBLKO GHICTPO, YTO HE BO BCEX CaAy4asx
OyAyT CMBITB PLIXJBIE OTJOKEHHS, § CJACAOBATEABHO, MO MOJOLLIMH
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SAST, . HUYEREYS L 3acoaenus i jaGoaaunsanns» (Ceprees, 1982). Oco-
HCXOAAT MPOUECED. = o aan passiThs onoasieil no GeperaM BOAONPA-
Gentio BaxiHOe SFC°7 oTKa YPOBHS BOAB 1I BooGule Hectaunouap-
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At 2 aotapes, Parosn, 1979). Ilpn ycrpoiicTse

;noBeHHblT  PeAHM (30
:;:fo\'}p’;nﬁ:mnu npoﬁ:lacru pacnpocTpaneHis MHOTOJCTHEMEP3IbIX  110POiL

k aGpa3noOHHHOMY AefiCTBINO BOJH HA nepeqmp?mpoaauue Geperos it a0Ka
BO/I0XpaHHINILA n06aBasieTcs Ten’aosoe paapyuienne nopoi; Ha Xanraii-
cKOM BOJOXpaHHJNILE OTMOQUAETCS CYUIECTBEHHOE YBCAMUCIHHC nJjouian
£OAHOfl MOBEPXHOCTH NpH ypOBHE BOAbI, HE NOCTHTIIEM HOPMadbHOro noj-
OpHOro ropH30HTA («pacnoasanne BOJAOXPAHIANIIA®); HA MEJKOBOAHBIX
vyacTkax HabaionaloTcs 30HB HAKJOHEHHBIX 1 TAajAOUMX Jepesbes, B
'CBS-!SH c naacTHYecKHMH :ch:opmauim.\m Mep3dablx nopoa npu oTranBa-
aun (Kpoung, OHHKHEHKO, 1980).

AGpa3zus Geperos HCKYCCTBEHHBIX BOJIOXPaHHIMLIL, CcOo3/lanubX B pas-
HHHHBIX YCJOBHSIX, KOTOPYIO npasuabHee Ha3BaTh Pa3MLIBOM, HPOHCXOJIT
B pPBIXJABIX OT/JIOKEHHSIX H NPOTEKAeT €O CRKOPOCTAMI, Ha JABa-TPi NOPSAKA
pCBLILAIOLLITMIL CKOpOCTb afpasiiil MOPCKIX Oeperos, CAOKEHHLIX Koper-
nsiMi nopoaamu. Bee sTH BEI3BAHHBIC UEJIOBEUECKOil JeSTe/JbHOCTLIO H3Me-
[IeHHSI ECTeCTBEeHHOro Xo/ia aGpaany NpeacTaBAsioT coOoil cBoiicTBENIILIC

TexHoreny SIBJICHHA.

Onyckanue 3eMHOl NOBEPXHOCTI

B npupodHblx ycaogusax ONycKanue 3eMnoil 1OBEpPXHOCTH Haj TyC-
TotaMn, 06pa3oBaBIINMICH B 3eMHOIl Kope, mnpejcras/seT coGoil cpasui-
TeJBHO PEAKOe SIBJACHNHE, MPOHCXOAsiuiee B KapCTOBHIX obaactsix  («no-
ALs»). B TexHoz2eHHolx YcA08UAX BEPTHKAILHLIE nehopmanun 3emMHoil no-
BEPXHOCTH OUEHL PACIpPOCTPaHCHB! Npi noazemnoii paapaGoTke MOJe3HLIX
HOKOMaeMbiX: 9TO OCEAaHue NP H3BJCUCHHH BOAb, HedTiH n rasa H A0CTI-
rajoulee JAHEBHOM  MOBEPXHOCTH CABHKEHHE TOPHLIX MOPOJ Haj Bbipabo-
TAHHBIM NPOCTPANCTBOM NpH A0GhYe yrias H pyi. IlleantoBast 3ona Tak-
Jce BOBJCKAGTCH YEJOBEKOM B c(epy TeXHHUECCKOH AeSITeJIbHOCTH; TakK, B
Azep6aiijzkane B Hacrosiluee BpeMs no6uiua nepTi B MOpe COCTaBJsCT
9/3 1 no6wua rasa 9/10 mo orHomennio K obumieil goGhve (Cyneiimanos H
ap., 1979).

O6uiee KOJHYECTBO BOJAM, H3BJAeKaeMmoil n3 meAp 3eman, JoCTHract
90 Teic. kKM% 3nayHTENLHbIC OCEJaHHH 3eMHON NOBEPXHOCTH MPOHCXOANT
B Kanndopnun (Goaee 2 m), Mekcuke (B rop. Mexuko Goaee 6 m), 3a-
naguofi [epmanun, Snomnu n ap. Ilpn KpymABIX BOAONOHHIHTEALHBIX pa-
GoTax B OOBOJHEHHBIX KapCTOBBIX 0GJacTAX, KaK, HampHMep, B Knaenos-
CKOM yroibHOM Gacceilne, NMOHM/KEHNE YPOBHs MNOA3EMHBIX BOJ BBIILIBACT
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gauBACHHe KapcTosoro nponecca. Beaeactsne ao0uun HedTH OTAeabnne
yuactky ANIEPOHCKOro NOJYOCTPOBa 3a MOCAELiNe N0JABEKa ONyCTHAHCH
ha 25 M, a MakcuMadbibe CKOpocTH onyckanus gocturan 100 mm/roa.
B 3anaanof CubGupn no pacyeTam <ocelanie NOBEPXHOCTH OKHA3RTCH B
peckoapko werpos. Ilockoabky yposeHn TPYHTOBEIX BOA Ha OGOJbIINHCTBC
MecTopoAKAeHRA HaxoanTes Ha ray6usax 0,3—1.5 M, TO JoKaiabHOE MOHI-
Melue NOBEPXHOCTH BLI3OBET COOTBETCTBYIOLICE MOBBILUIEHNHE 3ePKaja rpyH-
TOBHX BOA M yBeauuenHe 3a60J0YEHHOCTH N 3a03EPEHHOCTH. 370, B CBOW
ctepean, 06YCAOBHT HaMeHeHiue He TOaAbKO riapocdeps, HO i GHocdeps,
a T4KKe NPHBEACT K W3MEHCHHIO MHKpOKanMaTtnyeckux ycaosuii» (Cep-
recs, 1979).

CapuenHe ropHbIXx NOPoA npH BuIPpaGOTKe MNOA3EMHOrO MNPOCTPAHCT-
Ba NPOMCXOANT B GOJLIIMHCTBE TOPHONPOMBIULICHHBIX pPafloHOB MHpa U
BHALBACT OCElanye 3eMHOH NOBEPXHOCTH, CONPOBOZKAaeMOe pa3pylieHlieM
coopy#ennii; Tak, B Jlon6acce u IloaMOCKOBHOM yroanHOM Gaccedre npo-
cejanne Haji ropubiMu BeipaGoTkavu npeswicuao 2 M (Fopwrein, 1970).

06pasosanue TexHO2eHo8bLE OTA0KeHIL

OGpasopasiukecs na 3emJje B TedeHue OrpoOMHOrO NpoOMexyTKa Bpe-
mei-—peero (paHeposos, NPOTEpPo30s M HacTH apxes 0CAA0MHLIC NOPOALI
focae KOHCOJAHAAIHY NPaKTHICCKH npejictaBiasin coGOil OAHH U TOT XKe
paGop—rJuHel, NEecKH, BYJAKaHOreHHbI MaTepHad, H3BECTHAKH, AHAaTOMI-
Thl, yrau, coan ® Ap. Oranuuts KemGpuickHe raHHB OT MHOLUCHOBBIX HJH
OPJIOBHKCKHE H3BCCTHAKH OT IOPCKIX B pAje CAy4acs MOKHO TOJAbKO Ha
OCHOBAHKH TAKIX, B CYIIHOCTH, BTOPOCTECNEHHLIX NPH3HAKOB, Kak BHA (ay-
Hbl.

TexnoreHoBule OTJ0KEHHS Pe3ko OTJAHYAIOTCH OT HHX CBOHUM 3HAYH-
Teasno Goapny pasiooGpasiem. Ol XapakTepH3YIOTCA YETKO Bbipazke-
HBIMH  OCOGEHHOCTAMH H HpeAcTaBasior coboii Takoil 7Ke caMocToATE b-
HB reHeTHYeCKHA BHJA, KaK, Hanpusmep, ajajgioBHajbible 1 BYJKaHuue-
ckite, TexnoreHopuie OTAOKCHHS PasIHYAlOTCd  VCJA0BHAMH 00pa3oBaius
(naxoTHple 3eMJH, HACBLINN, MYCOpP, NPOMBIULICHHLIC OTXOAB W Ap.) M Be-
glecTpelipM  cocTanoM  (TeppHurenibie, XeMoremnble, oprajoreinibie 0170-
AKCHs, Oprano-MHHepadbible cMecH i Ap.), He 3aBHCAT 0T BHewHed 00-
cTanopkn  (MECTOHAXOMKACHNS MATePHHCKHX IM0POA, THIICOMETPHYECKOro
HOJOMKEHIH, KAUMATA, TCKTOHHKN, YCJAOBHII OcaiKoHaKoOIIEHHA o Ap.), co-
JACPZKAT HCKYCCTBEHHBIC TOPHLIE NOPOABL (KHPNHY H KHPNHYHYIO KJIaJKY,
Geton N edac3o0eToH, MeTaadabl, HJacTMaccel, pesuny, achaabroberTon,
clekao, soay, wJaaku uoap.) (Yemekos, 1982).

B npounecce crpoutenneTBa rpyHTH NOABEPralOTCHs  pazHooOpasHBIM
namenennsam. Ha mecre ectecTBenioro sageranust OHH 3aKpenisioTcs pas-
JHYHBIMIL  MeTogaMi—o0e3BoKuBanieM, VIVIOTHEHHEM 1 VIpoYHeHieM.
QOGespoupanne NPOH3BOAUTCH MNYTEM JAPCHHPOBAaHHfA, BAKYYMHOro jpe-
HHPOBaNNs, NCKTPOAPCHHPOBAHMS 1l YCTPOiicTBa necuanplx Apen. Yniot-
Henue NpoH3BOANTCH NyTeM rHAPOBHOPOYIIOTHCHHS, 3aMauHBaHHA, Tpam-
Dopauns, YKaTKH, NPHMCHCHHS B3PLIBOB, MHHH3aluell u TaMmMrnonuposa-
IieM MHBEKUHOHHBIX PACTBOPOB. YnpouHenue ocyUIeCTBJAseTCs 3akpene-
HHCM  CYCHCH3HOHABIMI,  3MVJALCHOHHBIMII 1 XHMHUCCKHMH  pacTBOpamii,
TCPMHUCCKHM 11 9JCKTPOXUMHUCCKHM 3aKpericnieM i 3aMopaxnpani-
em. Jlast yaydiuenusi rpyHTOBBIX MAaTCPHAJIOB BBOAATCH 3anoaunteau (mul-
Jiepathie W ryuHneTsie (pakmin) n ckederHulie goGaBkn (rpasufinsie n nec-
yanple (ppakuin); WHPOKO NPHMEHHIOTCH arperailist i AHUCHepras nopTt-
JAHAUCMCHTOM, H3BCCTLIO, cOJsMI, rTHApooOU3aALNs TOBEPXHOCTIOAK-
THBHBIMH BCULECTBAMH, UCMCHTAIMOHUBIMI, OHTYMUHO-TJHINCTLIMH, CHANKAT-
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Matepua’ : s

J Mi OTAOKEHHIT B BOAHBIX VCJAOBHAN
i q’auumbll;;;;-“ 3‘::;:'::::;:“05. Yepnusik, 1979; Coxonon? Jlaunou-
e O < KDVIHBIX TeMJOSJAEKTPOCTAHWIAX 3013 YAAAACTCH
s, 1978) 12 Mfwr::l'aa men\-'cuacrcsl B 3oJootcroiinukn. Jas aroro B
et ny'lhm:::ht?q; pcoop\'nca'm-rcn IIVIOTHHBL BLICOTOI B J@CSTKIL METPOB,
f}ogg;‘;;;fig;c,f {;TCTUfIIiNE lip)-',m 1011 1bI0, H3MEepsAeMOoil JecATKaMll rek-
mpo:ﬁ. CCCP exeroano 00pasyercs OKO10 70 man. T waaka, 13 KOTOPLIX
okoda0 30 MAH. T BBUIHBACTCS p orBaan BOAN3n 3asojos  (losrono.,
1978). B macrosuiee BpeMs B OoTBaJax CKOMHJIOCH CBBLIIC NOJAyMHJAAnapia
rount waakoswix orxoaos. Ilo csoemy 00beMY MeTANIYPridecKue UIaxn
5O BeeM Mipe 3aHHMaloT BTOpOE MECTO IoC/Ae 0TXO10B ropHOA00LIBAIO-
peil mpoMBbILIJIEHHOCTH. : :

TexHOreHOBbe OTJIOXKCHHS TrOPOJOB O0PA3YIOT HCKYCCTBCHHBIC IPYH-
[bl, OGbeAMHSEMBle B TPH OCHOBHMC TPYNMBI, PE3KO OTAHUAOULNECH 1O
CBOEMY COCTABY, CTPOEHHIO 1 CBOMNCTBAM: H3MEHCHHBLIC TPYNTLI CCTCCTBCN-
1HOFO TPOHCXOMAEHIs, CBAJKI TBCPABIX OBLITOBBIX OTXOAOB 1 OTBAJBl MPO-
VHIUJICHHOr0 MPOH3BOACTBA (3HAaHrHpoB M Ap., 1980). Cpaaku Tsepavix
GLITOBBIX OTXOO0B, KOTOpBIC OTIHYAIOTCS BHLICOKOIl Il HEpABHOMEPHOIl Cill-
\MACMOCTBIO, HACTO HCNOJB3YIOTCS BNOCACACTBIN KAK CTPOHTCABHBIC 1110
waakn (Sower, 1973). XapakTepHCTHKA HEKOTOPHIX THNOB TEXHOrEHIHHIX
rpynros aaercs 10, M. JIbuko (1983).

SHJAOTEHHBIE TTPOLIECCHI

DuA0oreHHbLIC MPOUECCH, NPOHCXOAdLINE B Heapax 3eMaH, BO3HHKAIT
o4 JAeficTBHEM BHYTPEHHEro Temua, BbHI3BAHHOrO TaaBnbiM oOpa3oMm pa-
AIOAKTHBHBIM PAacliajoM i nepepacnpejieicHieM MaTtephHala no IoTHO-
¢tH, T. e. rpaButausonnoii anddepenunauneir. Bee smaporennbie npouec-
Cbl OTJNYAIOTCA BBHICOKOH KOHIEHTpauleil 3HepruH, CyUIeCTBEHHO NpPeBbi-
waioueli HepreTHUCcKHe BO3MOMHOCTH YEJOBEYECTBA, H YEJOBEK HX He
MoskeT BOCMpon3BoanTh. OJHAKO NPHUMEHSS COOTBETCTBYIOIULYIO TEeXHOJO-
IHIO HJH 1leJecoo0pa3no HANpasJss TPHITepHoe jaeficTBie, YeJOBEK MOKCT
Joctinub 3pderToB, yNoA00J41I0MHXCA MO CBOHM Pe3yabTataM MpHPOAHbLIM
SHAOFEHHBLIM fpoleccaM. TaknX NpoLEccOB HEMHOro, HO B OAHOM H3 HIX
YeJOBEeK JOCTHT 3HAUNTENbHBIX YCIEXOB, CYUICCTBEHHO NPEBLICHB HE TOJMbL-
KO B KOJHYECTBEHHOM OTHOWICHHH, HO I MO TEMNaM ecTecTBenubil Xxoj
npouecca B npupoge. Takum mnpoueccoMm sBJASETCS TOJYyUCHHE METaJJIOR
B ICTOM Bije.

B npupoanslx ycAOBHAX MeTasabl OGLIMHO BCTPEYAIOTCH B BIAC coe-
ALHCHHI—OKHCA0B, cyabdaTos, Xjpopuaos, kapGomaros i ap. B camopoi-
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HOM BUJE, T. €. B BHIC MWHEPAIOB, MeTalAw 00pasyloTCcH B pesyabTaTte
MarsMaTHYecKkix, raasHuy oGpasoM ruapoTepMa’bHblX, npoueccos. Camo-
POAHBIC MCTaAdbl BCTPEYaloTCA PeiKo, M AaJ€K0 He BCe; OHM JHIIL B 0CO-
OuX, OYCHL PEAKHX cay4asx o6pasyioT KpynHbie CKOMICHHSA.

Koanuectsenno caMopojsuie MeTalan B NOpAike yObiBauus pac-
NOAAralOTCA CACAYIOUAM 00PasoM: 30J0TO, METaAIW TpynnL NAATHHB,
M@lh, cepeGpo; Keae3o B CaMOpPoAHOM BHIE BCTPEYAaeTcs Upe3BuYaiiio
peiko, a amoMHHHii—enle pexe, H To B BHAe KpynuHox. IToMiuMo ocHoB-
HOTO MCTaljla B NPHPOAHLIX MUHEpPaJax 3TOro THNAa oOHAPYKHBAIOTCH W
Jpyrie Metanin, o6pasyoulfe TeepAbe pPAacTBOPLl C OCHOBHBIM MeTa-
JAOM MK NPHCYTCTBYIOILNE B BHAC NpHMeced.

Heaosex cran snepsuie noay4ats Mels M3 PYA 0K0Jo 8 Thic. Jer Ha-
san B Ilepeaneir Azun (KOmuwh Hpau, Apmanckoe uaropse, Meconora-
miA). Bea Meraaayprus, wrpaiomas Takyio GOALUIYIO POdL B NPOMBIIL-
LEHHON TCXHOJIOMHH, NPEACTaBaAneT coBOfl MO CYUIECTBY NPOM3BOICTBO Kak
Ou caMopoannx Metanaos, HauGoaee Baxnoe Mecto cpeid HuX no cBoe-
MY 3HAYCHHIO M N0 OOBEMY NPON3BOACTBA 3aHHMaeT Keie3o. Miposoe
NPOH3BOJCTBO 4YryHa M CTajdH, T. €. HCKYCCTBEHHOrO «CaMOPOAHOrO» #e-
Jie3a, HIMEPACTCSH MHOrMMH COTHAMH MHAINOHOB TOHH B oA 1 NPOJOJKA-
e1 yseawunsathed. Eume Goapuwmsi TeMnaMi Bo3pactaeT npoH3BOACTBO
HCKYCCTBEHHOrO «CaMOPOAHOro» adioMunua. Ero nmpoHsBoAcTBO B HacTosi-
Llee BPEMs H3MEpAeTCA ACCHTKAMH MHJIHOHOB TOHH B FOA, a «CamMopoi-

' NbIX®» MEAH, CBHHIIZ } UHHKA—MWIAHOHAMH TOHH B roa. Metaais B un-

CTOM BIJC NPHMEHAIOTCH Peako; oOLIMHO OHN NpoOH3BOAATCH B BHAE cnJja-
BOB, uﬁpa:srmamlux JABYMA HJAH HECKOJLKHMH MeETaj dJaMH, a TakKmxe Me-
TauoB ¢ neMmeradaamu. Cnaapsl vacto o6ga1alor 6oJ1ee BBICOKHMH Me-

 XGUHICCKHMI 1 dJll:ﬂIll{‘.‘(:KlIMIl CBDﬁCTB&)ﬂI. CM COCTaBJAIOLUIHE HX MeTaJl-
(au (Gponsa, wyrys, craab, Aypaisiomin). Mmeerca orpomuoe pasnoobpa-

Jie  CIIABOB, YAOBJACTBOPAIOUINX PAIAHUHBLIM TeXHOJOrHYECKHM TpeboBa-
HHAM-——IPOYHOCTH, YAAPHOI BA3KOCTH, KOBKOCTI, AApPoONpouHoOCTH, KHCAOTO-
ynoproetn 1 ap. Boasmwoe auauenne nmeer JerHpoBanye MeTadJHYyecKnx
CIJIABOB, B YaCTHOCTH cTajeid, BBejenHeM He0OJbINX KOJAHUCCTB JCri-
PYIONHX 3JACMCHTOB, KakK HAalpHMep, HHKEIb, XpOM, MapraHeu, Kpemmmil,
voanbaen, soandpam, THran u jap.

Jpyrumu NpHMEPaMHi  BO3JACHCTBHA 1A X014 3IHAOTeHHBIX npoueccos
ABICTCH YCKOPCHHE pajnoakTHBHOrO pacnajia n3otona ypan-235 B atom-

MBIX peakTopax n GoMmGax § yCKOpenHe Temionepenoca B 3eMHON Kope
HYTEM HCNOAL3OBAHUS TENVIOBOTO MOTOKA B TeOTEPMHYECKHX 3JeKTPOCTal-
X,

Oco6oro BHUMAHNA 3aCAYANBAIOT ABa HanGoJgce IPO3HBIX SIBJACHHSA
NPHPOABI—CeICMUUHOCT 1 BYJKaHN3M,

Texnoreunuvle semaeTpsiceinst BH3LIBAIOTCH CO3AANITCM KPYNHBIX BO-
Jdoxpannanm (Huxoaaes, 1972), sakaukoii ®uaknx orxoios s raybokne

1 NOPHETBIC NJACTBl H NOA3CMHBLIMH SIACPHBIMI B3pLIBaAMIL, Hau6oasuee e

0 TEXHOTCHHBIX 3CMJCTPSICEHNI CBA3aHO ¢ CO3laHHeM KPYIHBIX BOJOXpa-
i wssectno okodo 30 noaoGuuix cayuaes (Chadwick, 1978). Heko-
TOPHIC M3 STHX 3CMJACTPACCHNT GbIAH OYCHL CHABLHBIMIL 3eMJeTpsicenus
flocae 3anoJanenus BOAOXPAHILINIL NPOHCXOMLTH JlaKe B pafionax, a0 To-
0 CUHTABUINNCS HECEHCMIYCCKUMI; ¢ JPYroil cTOponb, B pse ciayvaen
YCTPOIICTRO BOJOXPANMANIL B CeilCMUYECKIIX PafioNax He BLI3LIBAIO 3eM-
JdeTpsceniii. 3anoanenne BOAOXPANMNLL CTHMYJAHPYET ceficMItecKie sip-
JCHIST IO JABYM NPHYNHAM: YBCJAHYEHHC HATPY3KH BBI3bIBACT AOMOJHHTEND-
hie nanpspkennst Ha ueGoabinofi rayonie, Kotopule HaKAaAWBAOTCA HA
CYWECTBYIOWNIE # MOTYT AOCTHYL BCJANYHILL, JOCTATOMHON A MECTHBIX
PA3PLIBOB 1t cMeulenit; BOAA, NpocauHBaloUlanca MO TpeLLHiaM, VBeIII-



r. W TEP-CTEﬂAl-lﬁl-i

24
yTO BeieT K YMenbuieHilo

quBaeT NOpoBOE 1“““:::,1:?; :;0 pc.-w:mnare.mno. CONPOTHBACHNS CABUIY.
s exTHBHBIN nfmpﬁ vBeANYEHISA yanpszkeniii 8 NOPoAAx it yMeHbUICHIN
CDBMQI':;::;}:'B‘:E:;';N:IQPl_mu.;u" K pe3KHM CMEUICHIISM TOPHBX nopoa, T. ¢
X co L 7
K 3eMACTPACEHTE . fﬁuﬁtz‘uip}ig QJ\-SJ&.:rny npeacTasasor cofofl npouccs
Tak Kar ‘SLM::];E.HII\’CR 5 redemie ANTEIABHOTO BpEMEHil TCKTOMT
paspsaKy “al.\':’n::lﬁ 7O B MpiILine BOIMOKHA gopbba ¢ 3eMJaeTpsceHi-
HECKHX HAnpamerdls =~ 03 aasaenieM B ryGOKHE CKBAKHAN HAl npo-
Mi MyTeM 3ARAURN 0 pHBOB, BH3LIBAGMBIX B CceflcMITMECKOM 0Ma-
H3BOACTBA CEPHI T8 A o NpensTCTBOBATH Upe3MepHOMy faKoneno

{IM pacueroM, \
— ;[T}::::l:ﬁp cnocofHbBIX C03.14aTh paspyuIiTeabHbe jemaerpsicenist, I
::c:‘epupeuelm;l pa3pamarb ceficMmdeckylo 00aacTh nyrem  piia CJA0BIN

. Vae B MacTosliee BpeMs HE1OBOK PACTONATACT BOIMOKHOCTBLIO
o Sy . «MOWLHOCTh KPYIHBIX SACPHBIN BIPLIBOB BCero

. T TakHe TOMUKI ¥ BIPHIB A
;03;?:,?“: pa3 Menbiue TaKKX KPYTHEIUINX 3eMJACTPACCHI, KaK Yianit-
ckoe (1960 r.) i AJACKHHCRO® (1964 r.), MOWHOCTL KOTOPHIX OUCHIBA®

qach B 1025 spr» (Ceprees, 1982): nOCKOJbKY OT lfcuyccTunmlnn BLI3bIBAC-
whX TOJI4YKOB TpeOyercs HC BbIACACHHE IUEPrII KPYNHEHWIX 3eat.ue'rpt‘1:
cennii, a Jnlub OKasaHie TPUTTEPHOrO AeflCTBIS, TO yXe B nacrufuu;.t
BpeMs MOKHO NpOBOWIPOBATL HECHALHKE ‘3c§1.1c'rpmel_um.“n'melo_mux ue-
Abi0 Pa3piAKy HAKOMHBLUINC TEKTOHHUECKHX UANpsiKenuil; naie Toab-
Ko 3HaTh, rA€ H KOria ot JAOKHH ouTh ocymectsienn. [lousitno, uTO
rakiM paboTaM AOTKHBI [IPeAUIECTBOBAThL CEPLE3NLIC HCCAC10BANNA ecTe-
CTBEHHOrO npouecca Haxkomaenus i Pa3pAAKH TEKTOHHYCCKHX HANpPsKe:
juil. OAHAKO pelueHne 3TOi 3alaui—Bonpoc TOJALKO BpeMeni.
Byakanuyeckoe H3BEpPAKCHIC —HECPABHAMOE HH € HEM N0 FpO3HOMY
BeINMIO # BHYIIAGMOMY HM CTPaxy siBaemiie NpHPO/N. Oauako 4eJoBeR
HayYHICs ecal He YCTpaHsTbh BYJKaHHUCCKIC H3BepRKenns, T0 M0 Kpaii-
peil Mepe X NpeicKasbiBaTth (Berberi, Casparini, 1976) u cyuwecroenno
yMeHbWwaTh yulepé or HeGoabIIX JaBoBux norokos. Oann n3 cnocodon
GoMOapAHPOBKA J1aBOBMWX MOTOKOB BLICOKO B ropax. Auakue aasst THIA
11ax039X03 006BIUHO TEKYT 1o Tpy6e noi TBepAoit ocTmBiueli Kposaeil. Howm-
GapANpoBKa TAKHX JaBOBbIX MOTOKOB IMECT naznavennem  pasénrh
KpOB/IO, 3anpyaiTh TPyOy 0OJOMKaMH, BLI3BATH HAJANAHEE JAaBLl na no-
BEPXHOCTH Il OTBECTH TaKHM 00pasom Japy oOT (pponta noroka. Kpome 1o-
ro, cuJbiioe B30aJAThIBaHNe ZKIAKIX JaB 1axosxos B TpyOe Hapywaer ra-
30BOC paBHOBECHC JaBbl, OHA NPEBPAllaeTCsi B BA3KYIO Japy Tina aa, I
ABIGKCHIe oe MOJKeT NmpeKkpatuthesi. Bsskne Japul THIA aa OOBLMIO TEKYT
0 pycaaM, MHOrOKpaTnoe Mepenoaxciiue KOTOPHIX BLi3bIBAET oGpasoBa-
e BRICOKIX 1aMmG, BCJAACTBIie Yero MOBEPXHOCTL JaBLl B pycae Ha ne-
CKOABKO METPOB Bbile OKpyzKaiouweit mecrnoeti. BomGapauposka Tariix
14BOBLIX TOTOKOB MMEET HA3HAYCHHEM paspyumnTs aam0y B Tex MecTax,
rjie ypoBeHb JaBbl 10 OTHOLIEHHIO K MECTHOCTH BLICOK, H 3acTaBHThL JaBy
pacTeubcs; JABOBBHIT NMOTOK MOKET 3aMEIHTBCH IV JaKe OCTanoBHTLCH.
Moxer okasatbes sdgextuHoii GomMOapAnpoOBKa CTEHKI Konmyca BO3Je

HBIX MOPOAAN,

caMoro mepJaa, uTOOB! BBIHYANTL ZKHAKYIO JaBy H3ANTLCH H3 KpaTepa ia

OKpYKaioulyio nosepxnocts, Bopnba ¢ J1aBOBbIMH TIOTOKaMH BO3MOKNA
MyTeM YCTpoificTBA HCKYCCTBEHIBIX GapLepoB I Jae MNOJHBANN BOAOI
(Boar u ap., 1978). Byakanuueckie H3BCPAKCHHS B psjae cjayuaes colpu-
BOKAAIOTCH JaxXapaMmi—TrPsi3eBbIMH  MOTOKaMIl, BBI3BAHINBLIMI [POPLIBOM
KpaTepHLIX 03¢p, TasiHieM clera Ha CKJIOHax BYJ/IKaHoB, NPOJHBHBIMIL J10-

AJSIMH  LIPpH U3BCPKENHAX B AP.; paspaﬁa‘maamTCﬂ METO/AbI npuncxasu-:

HHSL 1aXapoB, 3amATel OT uux # onpeaencuus pucka (Neall, 1976).

K uncay rtexnorennwix 3@(exron, ynogoGaseMblX JOKAJALUBIM TEKTO-
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HHYGECKUM JIBIKEHHAM, MOMKHO OTHECTH BAMAHHE KPYUHHX ropuux paGor
ua jaedopmauun NOpol B MaccHse; 7axofi cay4ail onucad s ropw IOkc-
nop na KoasCckox noayocTpose, rie B pesyabTaTe HeCHMMETPHYHOR Bu-
eMEN NOPOA B PyAHiiKe NPOHIOUIE] NEePEKOC NPOJAOKEHHOTO NOA HHM TYH-
neas (Mapkos i ap., 1980).

BHE3EMHBIE (KOCMHYECKHE) MPOLIECCHI

Yeaosek BOCNPOMIBOANT JABa NPHPOLNBLIX NpOlUeCca, KOTOPHC Ha 3eM-
Gt HHKOrja He DPOHCXOAHIN: CHHTe3 resils H3 BOJA0POla H CHHTE3 TPaH-
cypanosux saementos, CHNTes reaus 3 BOAOPOAA B NPHPOAHBIX YCJ0-
EMEX HpoMcxoAnT B Heapax Coaumua W Apyrax 3sesl npH Temmepatypax
okoao 1,5-107 “K. B T1exs#oredHux YcAOBHAX CHHTe3d Teans NpoHCXOANT
GPH NOJAYHMEHHH AACPHOR SHEPruH, B YACTHOCTH NPH B3PLBAX BOJOPOAHLIX
fioMG; npn TOM B 3Hepruo npespamaerca okoao 1% yuacrsyowero Bo-
JIOPOjla, OCTAJLHOE ero KOJAHYECTBO PaccenBaeTcs.

CHuTe3 TpancypanoBuix SJCMENTOB B NPHPOAMBIX YCJIOBHAX NPOHCXO-
AHT TPH BCHLIUKAX CBEPXHOBLIX 3BE31 B pe3yabTaTe HeVCTOi4YHBOCTH,
pO3HHKAIOWEd Ha NO3AHHX CTAaAHAX IBOMIOLNNM OYeHb MACCHBHBIX 3B8e3i,
upi Temnepatypax nepsiasa 6-10° °K, 1. e. npumepno s 400 pasz Goaee
BLICOKOMN, Yem B Heapax nawero Coanua. [lpouece conposoxnaercs ka-
TacTpopHICCKHM  BIPLIBOM, [IpeBpalleHieM rpaBHTaUIoOHHON 3HEPruM B
TCII0 M HYKJCOCHUTE30M; B 3THX YCIOBHAX 006pasyioTca sapa Tamesee
sApa Kedesa, B TOM uHeJAe sApa Tpancypanosux sqeMentos. B naweii
cHCTeME 3TO NPOH3OMI0 OKOAO 5 MJAPA, JeT Hasal, KOrjia uMeia MecTo
nenpiika cpepxnosoii—Ilporo-Coanua, n see oGpa3zosasiuiiecs Tpancypa-
HOBLIC ACMCHTHl NOABEPIANCL PaAHOAKTHBHOMY pacnaly (nepHoa mnoay-
pacnajsa nentynusn-237 cocrapaser 2,14-10° aer, nayronnsn-244 okoao
7,5:10° Jaer, oCTaNbLHLIX—3HAYNTEALHO MCHLING, WHOTAA Yach A AakKe
MIKPOCEKYHABI, TOrjda Kak aad vpana-238 on coctapaser 4,51-10° aer, a
aast ypana-235--7,13-10% aer). B Texuorennbix yeJoBusx nAVIONHA B ue-
GOABUIOM  KOJHYUCCTBE MOJYYdeTess B aTOMHLIX peakTopax, paboTaioiux
hd MELICHHBIS HelTPOHAX; AAA HPOMBIIICHIOTO NPOHZBOACTBE GOJLUINX
KOJHMCCTE IIYTOHNA, HCOOBXOANMBIX 45 aTOMHLIX I TepMOsACpHBIX HoMD,
HpUMensIoTes  peaktopul, paGoTaomie Ha OLICTPLIX HeliTpoHax,

BHOJIONHYECKHE  HPOLIECCHI

B cway paaga cneunpuuecknx, Toab50 eMy cBoficTBennbx ocoGenHo-
CTeil roJouei sannuMaer ocohoe MECTO B HCTOPHI OPraiivecKoll AKH3Hu
ra 3emac. ogouen—nepnoi, «nopaawouuii nccaejgosateneii cTpeMu-
TCABLHOCTLIO  naMeHennst coctapa aynnl, BuiMupamnesm QGopM, Annasuy-
NOCTLIO reorpauieckoro pacnpocTpanenis BIIOB 11 UX TPYNIHPOBOK, a
TAKKE CAOKHCHINM B3anMoASCTBIEM pasanunLix Teiienunii i dakro-
1os opmuposanus payunt» (ITaasep, 1965).

Havaso ronouena xapaktepuayercs OOIAM Pe3KHM  MOTENJAeHeM,
HACTYINBUIM NOCAC AMHTCABHOIO PasBuTig MaTepikoBoro oacienenns. e
J0, ONAaKo, He Toabko B novenaenun. He caeayer nepeonennsarh 3uave-
LIe 9TOrO ABACHHS, TAK KAK B YCTBEPTHUHOM HepHOAC 10 Toro Oublan He-
OMHOKPATHLIC 3IOXH aHAJOrHYMHBIX CMEH KANMATA NPH nepexojie oT oJje-
AeHeHii K HHTePCTAZHANAM, HO TAKHX H3MEHCHI{T Opramteckoil Kinamm,
Kak B rodaouene, ne unadaoganock. Hecvueersennasi poan notenscis
KIHMATA NOATBEPKAACTCA 1 TeM OOCTOSTCJALCTBOM, HMTO 9TH KAHMAaTHYC-
CRHC HIMEICHIN KACAIOTCA TaBibiM 00pPa30M CeBEPHLIX 1l YMEPCHUBIX 1t
[OT, TOr1a Kak B roJ0OUCHE NPOH3OULTH He MCHEC BAMKHLIC H3MCHCHHS Op-
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s Nlaml-:b?:occ'lagee [TpasiabHO NOHATL 3TH moﬁcunogg l.;;:lh

- : ‘. i 7 g 3 & N -
3LBaJ0Ch .utall:g;c g TUIATEILHOTO yuera poaH 1‘1;..‘.10535::‘&:\
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L . MOB—pacTeiuit i i Y 1a S
Ay ;();%rd‘:l'lrti:ﬁ;u BeaeACTBIe H3MEHEHIH cpeant (LROBpPOH, 1965).
e B 3aMETHC

S acTiTeabHOIO 1 AKNBOTHOTO Mipa _cuabuo.uﬁe_um.-!, B
Buosol cCIee b H3MeNeHsl OpraniyecKol WKI3HN 3aKJI0MaNch B
O § nep_uo.:.:we He CYNIeCTBOBABIINX N Goqee npucnocolaenibx
nosiBAeHIH HOBBIX, [;h amomux.'aumpue B o Yauate
B pacre‘-uuu_u \eHHOCTH HOBbE Billpl He YCNEHawT copmipoBarTh-
BBIAY €rO KPATROBPE jcye3aloT. YKasbBaeTcs, uTo B HCTOPIMECKOS

! f > Billbl
e ity s10 Oogee TPEXCOT BILLOB MJISKONHTAKOULIX M

: MaL licue K
npe.\mt \L‘lei::ﬁ:os eltg?][f] Oanako B TEKYLLEM BEKe, Il B OCOGCHHOCTH B TO-
nTHIL (S v . U

c THACTHS, TEeMIIbl yrHeTenHs RHIHI Ha 3eMJe pes3ko ysedil-

st st TOI‘.O MHOFO—VHIMTOMEHHE J1€COB, XHMH3auls CeJbCKO-

S I:lpl-mnf:oahm cl«npc.luf'c.m.\um. a M0 CYUICCTBY ¢ JKHUBBIMI Opra-

5 xommw‘:—. :13|11}cm‘w OKp\')ﬁmomeﬁ cpeabt o T. A Vike B namn AHI OAHH

2'i:;n?)§2;eﬁlflt’ pcuesaet SKEHEAeAbHO, 4 OAIH B JKIBOTHLIX—EXE-
L

ﬂ"eago'omuqne OT OCTaJbHBIX }mmonmx,'nmmuan u_na.'ico.:um‘mecuuro
4CJ0BEKA, KOTOpbie YHHUTOZAAIN AKIBLIX C}I‘ILFCTB TOMLKO ‘B ERSVESER nporti=
Tanisi, coBpeMeHHbiii YeJI0BCK CHCTEMATHYECKH {: 13HOMEPHO }I{II‘ITUH\?-
eT HeKenaTeqabHble AJsi HEro (opMl JKH3HI. A TAK Kak oH npiMensier
a5 9TOrO rpydule MeTOIbl, TO daxTiuecki B G0AbIINX MacwTadax yHUu-
TOAKAI0TCSl 1 NOJC3HBIC (POPMbI 2KHASHIL Jlo nocjeauero Beka Aas yuHuTo-
JKelisi Kaeuleil OrpammuiBaJIuCh BBDKHFANICM CTEMHON PACTHTCALUOCTH.
B mame BpeMsi NPHMEHAIOTCS pasHoo0pasHble MEeCTHINL —XIMIUCCKIEe
semectsa, crneinduuecki AcflcTsylouie Ha pastbie dopMBl KUIHIL NH-
CCKTHILIUE—TPOTHE  HACCKOMBIX, 300LIAN—NPOTHB NO3BOHOYHLIX, OaxTe-
PN —TPOTHB Gaxtepuii, repounnAs—npotis pacrennit u 1. n. Cioaa
JKe MOMKIO OTHECTH 1 OTPABJSIONLIE BELLECTBA, HANPABJACHHBIC NPOTHB
f10ell, KOTOpHie MOKHO Ha3BaTh TOMOLHAAMIL 1o 00WEeN LOBHTHIC BE-
utecTBa (CHMILIBHAA KHCJOTA, XJAODWHAN), KOKHO-HAPLIBHLIC H YAYWIAIO-
nute  (MOpHT, TPHXJAOPTPHITHAAMIE, (ocrew, JION3NT), HEepPBHO-TApaLrTi-
yeckne (rabyn, s3apum, somai, $ocHOPHHTHOXOMNIBE) 1t HCHXOTOMIMETII-
yeckie, Hapymalonlie MCHXHYECKYI0 ACATEALHOCTh (AHITHIAMILL JN3epri-
HOBOM  KHCAOTH, XHHYKAGANHOBBI 3(up Andenmaykeycnoii Kneaors), ne
rosopsi yaKe 0 Goiee «Ge300HAHBIX> Pa3APaKaloOUX BCUICCTBAX, KaK cJe-
S0TOUMBLIC  JAKPHMATOPH  (XJA0paneTodenomn, XAOPHUKPHH)  WIH Bbidbi-
paloulie Kawean 1l YHXaHHe CcTepHuTh  (OpTo-Oen3aabMaJoHOANHHTPIN,
anament). K 3T0My CHHCKY MOZKHO A06aBHTL XOPOIWIO ‘H3BECTHBIC HAMAAM,
AUOKCHH 1 AP.

He majo aymartb, 4To BHA00GpasoBanue npekpatijocs. Myrarenes
MPOHCXOART A0CTATOYHO GBICTPO, H B psje CJAyUacB MYTalui, ABJsSIOULIe-
C§l BpeAHBIMI /ISl BHJa B HOPMAa/bHbLIX, NMPHPOAHBLIX YCJOBHSX, OKasbiBa-
0TCSI MOJMC3HBLIMI B H3MEHHBIIIXCS TEXHOTeHHBIX ycaosmsix. B pesyabra-
1¢ BO3HHKAIOT Pa3HOBIAHOCTH (pacTennii) M BapHeTeThl (KHBOTHBIX),
KOTOpPHIE MOZKHO TOHIMAaTh KaK 3apoxcaalouiinecs, HO, KOHEYHO, eule oveHb
JlajeKne OT 3aBepuienns  packl, a B jaJbleiiuieM, MOXKeET, 1 HOABH/LbI.
Ectectsenno, uro 6ojee ruOKiIMii B 3TOM OTHOWICHHH sBAsioTes nanGoJce
NPHMHTABHBIE CYLIECTBA—ILIaHKTOH 0 GaKTepiil.

Ouenp BazkNnO XapaKkTepHoe AJs TeXHOrena Hopoe reorpaduuieckoe
pacnpeje/iciie RUBOTHLIX H pacTenili na 3eMmJe; CYULeCTBCHHO H3MEIH-
JHICh 3aKOHOMEPHOCTH, KOTOPLIM OHO MOAMHHsVIOCL B npouwioMm. Tak, ma-

ey
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| npusmep, (ayna OKeaMWHECKHX OCTPOBOB B NPCAMIECTBYIOUHE NEPHOAN

caaratacy K3 caydafinuix nepeceqcniles # e cojepikana KHBOTHHX, He-
cnocolHBIX  COBEDINATL AaAbHHE MOPCKHe NyTelecTsis (3eMHOBOAHBIX,
NPECHOBOANLIX PG, MACKONHTaOWEX H Ap.). B Tedenue nocaeannx sexos
LEAOBEKOM HA OKeaHHYCCKHe OcTpoBa OuliH 3aBe3eHbl KPbICH, KPOJHKH,
KO3L # JP., KOTOpBE BLITECHHIN MHOrNHE 3H1eMHYecKHe BHALL.

Psaa sujaos Owa uerpefac NOJAHOCTLIO (CTedJepoBa Koposa, AuKas
,40aAL Tapna#d, APOHT, cTpaHcTByomMid roaybs ¥ MHOrHe apyrue), euie

| GoJABILee KOJHYECTBO BHAOB HAXOAHTCH Ha TpaHH HCYE3HOBEHHS HJAH COX-

panscTcs B 3aNOBeNHKAX KAK HCHHBIR TeHeTHYeckui doua. Cyuecrso-
BanHe MHOTHX SHAEMHYECKHX BHIOB MOCTaBJAEHO NOA Yrpo3dy, Tak Kak npu-
HieALi 4acTo OxKazuBaloTcAd Oodee npucnocobaennsimi. Tak, Geckpoiaas
nTHua KBy Moxer cymectsosath 8 Hosoft 3eaanaun T10abKo noa sauwm-
soil 3aK0ONa O 34npelicHiH BBO3a B TV cTpaHy amcil. Muorue Buaw npn-
enocoOHAHeL K COCYHIECTBOBAHMIO C YEJ0BEKOM, CACIaBIUHCL ero Haxael-
HHKAMH WA napasutamiu (A0MOBOH M noaesoit sopoGeit, 10MOBas Mblb,
uepHas H cepad Kpbica, A0OMOBas Myxa, NOCTeJAbHBI Kiaon # Aap.).

UeA0BCKOM 0JOMAUIHEHO MHOMKECTBO BHJOE pacTeHnit H KHBOTHBIX,
apuananiEx nodesnuMi, KyapTypiibie pacTenis i JAoMaluiie KIBOTEbIE
pACHPOCTPAHNANCL 1O BeeMy CBeTy (OBUB, Jomaid, ObKH, NeHiua s
Hosom Cpere u Asctpaiun, kaprodeas, TomMat, Mauc, tabak, noacoHey-
mk—s Crapoy Cpere n Ascrpaaun, sepGaoium u jowain B Adpuke).

Hasoanposannas Apcrpaaniickan sooreorpapuyeckas o0aactb npak-
THUECKH CYINECTBYCT TOJALKO B BOOGPa/KeHNH 30070r0B, HOCKOJLKY €€ oIl-
peaeaense («Hotores—usMeiorcs sillCKIaAyIlie, MHOrO CyM4aTnix, naa-
HEHTAPHBIX MaJO») He COOTBETCTBYET pPeadbHOMY NOJ0KEHN0 Beuell B
Ascrpaany, rae nacuntepaercs jgo 200 man. osen n g0 20 map. rodop
KPYIHOro poratoro ckota, nHe ropops yie o cobakax ANNHrO, KPOJHKax H
wpuicax. HaoGopor, Muorue suacMyeckue AKupotusie ABCTpaduin YHHYTO-
AeH B pesyisTarte oXoTh W uaMenenus Jganamadita BedejgcTsie X03fii-
CTBEHHON  JCATCALIOCTH HEJI0BEKA, HCHE3IH HEKOTOPLIC BIAL  KCHIYPY,
na rpamn BLIMHPARHA cyMUaThifi BOJK, HEKOTOpLe BiL BoMmOGatoB. B psi-
je cayvaen npHIEMAaloTed MCPH N0 COXPAHeHNIO I BOCCTAHOBJACHHIO MIIC-
JCHHOCTH HCHC3AI0UINX BHAOB JKHBOTHBIX, Kak Hanpumep, 0GH30HOB, caii-
[AKOB MAN CJAOHOB, OJHAKO OHI HOCAT cayuailibii Xapaktep u nHoraa
oKaspiBaoTes HeaeKTHBILIMIL  13-38  PACTVILCrO TEXHOreHHOro jaasJje-
HiA, OGpakoHLEPCTBA W JAP., KAK 3TO HPONCXOANT B Hall JAHn ¢ caiiraka-
MH,

Jpyroe noGounoe fpjaeHHe ACHTEILHOCTH YeJ0BeKa —3aMellenne Ko-
pennoft pacTHTeJALHOCTH NPOH3BOAHOI: Ha MecTe BHPYOJCHHBIX XBONHBIX
JCCOB MOCE/ISIOTCS MeHee IHennbie GepesoBbie, Ha MeCTe TPOMHYECKHX Je-
COB BO3NNKAIOT Capatbl,

Hamennanch Kpurepun poizRnpaeMmocTi B Gopuie 3a CYIECTBOBAHIC:
GeCKOCTONKOBLIT BIHOIPaj HMeeT O0Jblie AHCOB BLIZAKNTL, 4eM KOCTOY-
KOBBI, MajonoAsiAnas MupHas HOPKIIHPCKas CBHHLA-—O00/bLIE, YeM ar-
peccusnbiit ankuit kaGan, n t. A. IlouaTtno, uto B nocjaeanem ciyuae peub
IICT O PeNpPOAYKTHBHOM Neplo/ie.

Jlnamerpajinio NPOTHBONOJOAKHA CEJACKIMONHNAA POJAb XHIIHBIX JKH-
BOTHLIX 1 HEJOBEKA B OTHOIICHIH OOUIIX OOBLEKTOB OXOTL. XHUIHHKH
NCTPetasior crapbiX, GOJLHLIX 1 OOECCHACHHLIX TPABOSANLIX, MOCKOJBKY
TOJABKO ¢ HUMH OHII MOFYT CHPABHTLCH, B TeM cnocoGersyior otGopy H co-
APANCHIIO 30POBLIX I CHALHBIX. Ta OCOGEHNOCTL He ¢ayuaifina, ona me-
OOXOANMA LISl BOAMOMHOCTH OJAHOBPEMEIHOr0 CVILECTBOBANNA XHIUIHIKOB
It NX Keprs Kak puaos. Ecan XHUINHKH 3BOJI0NHOHNPYIOT HACTOLKO, Y4TO
CMOTYT CHPABAATLCH I CO 3A0POBLIMH, CHJLHBLIMH ZKHBOTHBIMI, TO JaH-
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E . B npoTHBROM Cayuae, nanpumef,
i B3 TPABORAMBIX BAICL m{i?:ﬁ ;:: ul;ougomao B OTHOWeHNH BOAKOB
pp HcTpedaeHil 3‘““‘"':5\._1‘11. BWpOMKAATLCH BCACICTBHE SMIUIQOTHIL. l?-
EBpons, Tpawuuui‘ﬂ'c'.—ncﬁml JKIBOTHBIM, 1 NMO3TOMY OH nu{)upatﬁr
JOBEK MOXeT t‘ﬂP"{““f“flb“u‘ 1l 310POBBIX; PE3Y.1LTATOM Takoil Tpogeit-
saufoaes prmmx'ﬁt e pOHUHX B CMHCIE HACACACTBECHHOCTH JKIBOTHBIX
yoil oxoTH Ha HaH o.-:eecmn a nonyasuim; DEccHek noxasaa 310 ma npi
g o {0ro wusornoro Mupa Basapun (Boessneck, 1958).
sepe AOHCTORIAEIE SscHACT OHCTPOE COKpAlICRie BEANUHHL Te1a ps-
K. Taasep (1959) u-mm,m snos Maekonutaoumx [pnéaatikn 8o BTO-
= "'mTHu%c‘.“p?ﬁ-ﬁe‘ro TeCsueeTHs, B OCOGCHHOCTIL B nOCAeAuHe BEKd,
il g :,:0' sroro (paxtopa. COBEPWCHHO Huaue BeieT cefs ueao0-
ngﬂg;ﬁ“ol,;)c:f:ammmamm LHIBOTHBIX; OH NpeXHAMEPEHHO OcTaBaseT Ha
I: . o

T XVALINX.
/ F ¢ KHBOTHBIX I IIOTPC().‘IHC A\ '
R e yea0BeKa B OTHOLUCHUH HACCKOMBIX 1I MHKPOOOB

CeaexTusiyio PAE. & senioft. BO MHOTHX CAYYasX STH HACEKOMMC
s t:ﬁcﬁ auabHBIMIL 3BEHBSAMH TPOPUUSCKOil (nuuiesoit)
S .\umpot?ht Ma?omeﬁcn na ueaosexe. Ilpnmensia Bce Ooaee a(perTiB-
HEa 331‘3“‘1"3? cpEACTBA, UCJOBEK HCKYCCTBEHIO CnocoGeTsyer oToopy
ey f-lrl:.!:r::;w; pﬁ mm'nnny:muuﬁ i WTaMMOB, KOTOpHil BooOuie ro-
gg;:ev!t-ram:x cﬁammm.uauo HH3KO OPraHH30BaHHLIX 1 OLICTPO pa3Mmio-
AAIONUIXCS CYILECTB NPOTERACT A0CTATOMHO OBICTPO. Byayun snaunteabuo
Gonee cHEMHAAN3HPOBAHHBIMH, UEIOBEK 1 BHICLIIIE MJEKoniTaooue npas-
T34EeCKIl HE MOrYT BIHJOH3MEHATHCA N npHCNOcabauBaTLC K HOBBIM YCJO-
ciss. TTostomy HeH30eZAHO pacTyojeHie Takofi crajui, Korjaa Ha Bpei-
JLIX HACCKOMBIX 1 MIIKPOGOB XHMHYECKHE CPEACTBA YRUUTOKCHUA yKe ne
GyAyT AeilcTBOBAThL, a AN Yy OBEKa 11 BBRICHIIX MJCKONMUTAIOWHY OYANT
caepTeabibiMi Kpyr 3aMKHETCR Ha ropasjo Gojee OnacHoMm yposie, HeM
B nacrosuiee ppems. EQHCTBEHHO NPaBIVIbHBIN nyrh—o6pauienne K 00-
sce TOHKIM OHOJOTHYECKHM METOAaM, KaKk npimenenne (aros, napasuTon,
pene/IeHTOB, CTepHaNn3auis i passeieile ecTecTBelNBIX Bparos, nabupa-
TeABIO JCHCTBYIOUIX Ha BPEIHBIX HACEKOMBIX It MHKPOOOB, a He Ha Bee
KB JKH3HH, KAK 3TO JIeJ1al0T XHMHHECKHE CPEACTBA 3alliiTh. I'eosiorit-
ueCKHIT CMBICA 3TOTO 3aMeqanis 3aKAYacTesi B TOM, NTO nHepaaymuas
rexHoreinas JACATCALHOCTh Je1aeT YeJOBEKa H BHICWINX MACKOMITAIOULIN
GTHOCHTEABIO caadee BPEAHLIX HACCKOMBIX H MUKPOOOB 1l B KpaTKue cpo-
kil Kak Obl CTEPACT PE3y/bLTATbl ECTCCTBEHHOTO ordopa, AciicTBoBaBUICro B
reyenie JAeCATKOB A COTeH MUJIIIOHOB JeT,

M maxkonen, ecam B TCXHOTeHE HE CMOPYT BOSIHKHYThH HOBBLIC BILL,
poxas 1 cemeficTBa pacTenuii It JKHBOTHBIX Kak pesyJabrar CCTeCTREHHOIT
SROJIOILI  CYILCCTBYIONUIX, TO, BO3MOMKHO, Oyaer pewena eme Ooaee
CA0JKHAS 3ajava HCKYCCTBEHHOTO BBIBCACHHS HOBHLIX oprannyeckux (opm
6 peayapTate CHHTE3a CYIIECTBYIOULIX, OCHOBAHHOrO Ha reHuHoil muKenc-
pun, 7. e. pekomOuuaunn renos B moaexydae JHK. Ve B nawm ann, na
sape HOBOrO HANpPaBJCHNT OGHOJOTHIH, YAAIOCH NOJAYYNTL HE TOILKO THO-
pi Kaprodeast H TOMAara, OTHOCAULHXCS K PasubiM pojaam cemeiicTBa mnac-
JCHOBLIX, HO TaKze THOPHA CON N MNOJACOJHEUHIKA, NpHHAMJeKAUHX K
PASTHUALIM NOAKAAccaM (PO3iA It acTepil, COOTBETCTBEHHO).

[TpumenenieM METONOB TeHHOM HHMKEHCPHI JeNal0TCS MONBITKH BOC-
CTAHOBJCHNS HCUC3HVBINNX BHAOB KHBOTHLIX. IlepBuiM N3 Taknx BHJIOB
okasajach Kearra—siia 3eGp, xupmnx B IOzuoit Agpuke n uerpeGien-
HBIX B NPOILIOM BEKe EBPONEHCKIMII TNOCeJenllaMH; Mocaeinsns Kuarra
vMepaa B 1883 r. B soonapke Amcrepiama. B mawmmn M yaajoch Bbijie-
auts JHK wsarrs n3 mesiapel, octrasiueiics na usuanse swiaenannoir 140
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JeT Ha3ad WKYypH, ¢ HeJsi0 BBEACHHNA ¢t B AApo afinegnetrgn GAN3IKoro

% neft Buaa aeGp Aad NOAYYEHHs KBarr.

lenuas HMHACHEPHA NO3BOANET CIHBaTh KJACTKH KHBOTHBIX pPasHHX
THNOB, HANPHUMEpP, KOMapa ¥ YeJ0BEKa; NOJAYyYCHHLle KieTounbie ruGpiiw,
ofAalas B OANOM AApe XpoMocoMamu OGOHX poiuTe’ell, OKa3aancL &u3-

| HecnocoOHBIMH, MOCKOABEY MPOILIH HECKOIbKO JIeCATKOE KJAETOMHLIX N0-

kosenufi. Baaroaapa NpHMEHEHHIO MOANSTHACHTIHKOIA OKa3aJoCbh BO3-
MOAHLM COCAHHEHHe KACTOK, NpHHALIEKAUHX K pasiHidHBEM UapeTsaM

| OPraMMyeckoro  Mupa-—pacTendii W AKHBOTHHIX. Auranfickuit  yuensiil

1
|
|
|

3. Kokkuur ¢ cOTPYAHHKaMH COCAMHIAN NPOTONJAacTul (cojepAumoe pac-
suteasiol Kaetkn, Oc3 ee 00OAOUKN) Aposmell ¢ spuTpouMTaMi (Kpac-
nWe KpossiHbe Teabua) kyp. Beurepekme n o iUBEACKHE YueHue coeanii-
AN MPOTONIACTH MOPKOBH € ONYXOJeBWMH KJeTKaMyl uejoBeka. ITi He-
CACAOBANNS, BEPOATHO, NPHBEAYT K HOAYYEHHIO HOBBIX GOPM KyaLTYPHBIX
pactennit u jaxe BupaGoTKe ANHBOTHHIX GCAKOB B PaCTHTEJBHLIX KJeT-

Kax.
[lyTs resnofil uHKeHepHn orpoMeH I HenpeacKasyeM,

KOPPEJALIMA MEAAY NMPHPOAHLIMII 1 TEXHOIEHOBBIMH TTPOLIECCAMI

B tafauie jaetcd CONOCTABJCHNHC HEKOTOPLIX RAPHPOAHLIX ¥ Texiore-
HOBLIX NPOLECCOB, NposBAsOUIXCH B anaiorndnux spdexrax. Caeayer
HMCTb B BHAY, YTO CKOPOCTL TEXHOr€HOBBIX MPOLECCOB Ha HECKOJALKO No-
PANKOB BHILE, 9EM CKOPOCTL HPHPOAHBLIX. ITO YTHEPXKIeHHe Cnpaseltnso
He TOJBKO N0 OTHOIICHHIO K HAIIEMY TEKTOHHYECKH CINOKOMHOMY BpeMemi,
o Takxe n K Katactpopuuecknm (azam npn BbLICOKOH TEKTOHHUSCKOH ak-
THBHOCTH BO BPEMA NEPEX0Aa OT OAHOr0 reoJoriveckoro nepHoia K Apy:
romy. He caeayer zabGuipath, 4TO 9TH NCPEXOAB LIMANCH COTHH THICAY If
JLaKe MIJAHONL JeT,

Hapeeren eanunerneniutii puj coOWTHIT NPOMLIOro, KOria ¢J0Bo «xa-
ractpohas JACHCTBHTEALHO COOTBETCTBYCT SABJACHHIO, T. €. COACPKHT 3le-
MCHT BHC3AMHOCTH-—3TO  CAYHA CTOAKHOBCHHA  KPYIHOro Mereopnra ¢
Jemaeit; Takoit cayuail mo A0BOALHO 0GOCHOBANHBIM NPCLNOIOKEHHAM HMe
Meeto okodo 67 sianonos Jder nasait, On sbi3Bajd METeopHTHYIO 3HMY
I HMEJ CACACTBHCM BBLIMHPAHHC JAHHO3ABPOB H CMEHY Me30300CKOil 3pH ¢
paceassinm  3emMaio MuUpoMm  pentianit Kaitnozofickoii spoil ¢ ee Mipom
MJACKOTINTAIONLILX,

Jlame B 3TOM cayuae HeJOBCK He OTCTACT OT NPHPOAL, TAK KaK NONO-
MHE TeMIILI 11 peavianTaThl OVAeT HMeTh TePMOosiiepHasi 3uMa Hpi BO3HIK-
HopeHun Tperneil MUPOBOI BOMHL, NOCACACTBHEM KE MOKCET OKaszathes
CMeHA OKPYIKAIOWEro Hac MHpa MJACKONHTAIOULIX MHPOM HICHHCTOHOrHX-—
CKOPINOHOB, NAayKoB n Hacekomuix. [Ipn conocrasaenni npupoansx i Tex-
HOTCIOBLIX NPOIECCOR CACAVET HMCThL B BIULY, UTO TCXHHYECKAH JACATETb-
HOCTL MEeJOBeKa NPeCJCAYCT TOAbKO YAOBJACTBOpEHHe OJHAKafiluix 3KOno-
MIYCCKHX 11 MIKIHTAPHCTHYCCKHX HHTEPECOs H HE VUHTHIBACT OT1aJeHIbLIX
NHZKEHEPHO-TCONOTINECKIX I IKOJOTHUCCKHX MOCACACTBIHI, I [M03TOMY pe-
AWILTATLL HEKOTOPLIX €ro AeiiCTBHIl MOryT OKalatLesi 1HenpejickasyeMbiMi
I garacTpodHUuecKUMI A5 Ansin na 3emae.
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COIIOCT-\BJIEHIIE NPHPOJLHBLIX H TEXHOTEHOBbBIX MPOULECCOB
ol TEXHOTEHOBBIE [MPOLIECCHI
npllPoiﬁigﬁu{}aﬁeu&‘c&:memn (AEATEILHOCTD um.'nmmefﬁum n  coRpe
lnos:tef!lc;:l‘:em;‘; ecklX AKTOPOR) MEIUHOND HeNOBER )
N

e npoucxodsT Ha 3Jesmte nod dedcraues

Jdo-

3K30TEHHBIE TP OLLECCH. (8 :fﬂ:%.mmurmr:u uzaguenus Coanya, sodw, ceTpa

CTHSAIOWESO oMol aaug-p._wwgru e
u ania sereopurnoll  Goxoup upoaKu

gexda).

vaelblenie KII'.I]\IIHH!.'!I'IUT(!

shporTar nauumas o nporepoIon M.'w;',;
crie  YMeHbUIGHIS COAepIKaNIA nap ’
poan i CO: 1 nopuuenna poan KICA0POiL

MocTenginoe

nu n‘pr.'muu:l.'mx BeaACA

ancrpeccin B
b ool A JedHIROR

crnne MOTenAeHs i TARHH
duaeckor BIBETPIRANIE
NuaHecKoe BLBETpHBANNC

PeasedpooGpasonainie

Jenynrauna

CyGaspaabias aKKY My

[MousooGpasopaniie

Passurie NpoL0ALHOro npodnas pexn

Peuias 3po3ns i CYGAKBaJbHAA AKKYMY-
AL

Meaupopanie pex

Beperonse npouccen—aGpasus 1 nepenoc

ARTOPAJABILX  OTAOKCHI{  NOA  BAHAUNEM
redenni
Hasenenne nogosenna  Geperonoft  amm

noja Aefictones podail, npiboiiioro noroka
1 BACALGEpPEroBLX Teuenni

Onyekaiime seMiofi nopepxnocTH npn pas-
st Kapera (noass)

KoaeGanwe ypopus TrpyHTOBRIX BOA npH
HIMEHEHHH KANMaTHYCCKHX }"C.'[Olllln
Kapcroofipasonaimie

OGpasonanilc NOACMHWX PeK B Kapero-
puIX obGaactax

OPCaRNINOE, ONUOHAR NAACOINUTHYSCROSO W10

Upcanwiaiino Guerpoe  yneanuenne  siaps
mkosoro  siperra»  pasunan © NIN B
BCAGACTBIC  CRUFAHUA  NCRONAeMOro  TOI-
anBa 1 nossuenns cotepaarns COz

Tpancrpeccust NP TAAWIN  ROITHHSNTAAL-
HEX  JcAHlKon BeaCACTRie TexXnor¢nono-
ro uarpesanns armochepn Jeman

Hameapuene nopox B ropuoil  ppoML-
ACHIOCTIL I NP CTPOHTEALCT e

IaMenenite BeUleeTRa o XnMiieckoit  TeX-

HOAOrIH

Iamenenne peaseda  npn  oGpazonamin
rOPHONPOMBIULICHIWX  ampunadgron i
CTPONTEABCTBE FOPOOB

[
Cpeaka rpynTa npi  CTpoNTOALCTBE, CHOC
TNpI MAaxore Ha CKAonax ]
[ToacwnKa rpyiTa npi naannponke )

Hawencnne noun npn nx  sexaniieckoll
oipaGoTke, BHecemnt viodpenit 1 nupy6-
KRG JICCOB, COSAANHE HCRYCCTRENNNY  104A
il PERYALTHBAWI 3eMedb

[Tpexpamtenie  pasniitia  (poAOALIOrO
npoias  pexn  NpH CHAPOTEXHINCCKOM
CTPONTEALCTRE

Hasmenenne pacnpeiaeaciis  peunnx  Hano-
con Hpi TFIAPOTEXHIMCCKOM CTPOITEABCTRE

Bunpssaenne pex

o ——— e

Jammra ﬁl‘pl?l'ﬂll I uamenenne  pacnpenie-
Jeins ATopanbiix OTAOKeHI npn nop-
TOROM CTpoNTeIbCTBE

Hasenenne noaoxenns  Geperopoil g
npu  santire chcrnn I OCBOCHNT HOBIMX
JeMeab Ha Ill(!.'lbll‘lﬂx {IM‘)'IIII.‘IIIIL‘ MOpCROro
AHA 1 3acLiNKa Measkono/)

s ———

Onyckaiyie semiofi NoBepXHOCTH HAA N04-
JeMHBIMI  BopaGoTKaMun 10 upn nnm-mer
BOAL, HedTi 1 obsue rasa,

1
Hawmenienmiie  yposius TpynrTonkx  BOJA NpH
OCYIICHHN, OPOWICHHN, [OATOMJACHIN, OT- |
KAYKe FPYHTOBLIX BOA H YyTeuke us cereft |

Boauuknosenne TexmnoreHonoro Kapera ]
I

Coopyzkeiiie FIAPOTCXIINECKHX TyHIeac]
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Ofpasosanse oGoains, onoxucl # ceselt
B fpOuecce AenyIati

Dfpasopanne onosueh n ofnalos  npy
WMACTPRCEHHAX

Ocaaxonanonaenue
Meprauroolpasosanne
Jlerpaaanua peniofl MepIaoTH

OGpaiopanne MeTCOPUTILX KPaTepon

Mereapurime v

O6Gpusémanne ob=adon, onoasuelt n  ce-
A6l Dpil pRIBHTHN [OPOBUTO N PHILTPA-
RUOHHOrD A3BICHHR, DOAPeIXe N parpy-
ACHNH CKI0HOB

Of6pasosaune onosanel n  ofisason npn
COTPRCCHER CRADHODR

Obpazopanie TEXHOMCNOREY OTI0eNNR
Sauapamnsanie rpynra
Oﬁpa]ﬂn!l‘llll‘ TEXHOrSfIGROTO TCPMOKAPCTA

O?Hﬂlﬂ rAyGOKHX Kapbepon NP DTRPH-
T0 pl.‘lplﬁ()’"{! NoaAeslbx HCKONacMux

Tepsonaepnan 3mma

IHJAOTEHHBIE NPOIHECCH (s npupode npoucxodar wa 3Jemae nod deficreues pa-
dunarrusnozo pacnada w sHyTpexnes Tenaa 3Jesau),

OGpasosaiie CaMOpoIiLX MCTAII0R
Tenaonepenoe g sespoll kope

Harpesanye 3csnofi Kopwm B pesvabrate
paAHGAKTUBIONG pacHaia

CeflesMimnocts, BRIBAHNAS  TEKTORIMECKH-

sl nponeccanMm

Pa APVINCNNA,  BLaBaae JapoBEMHE G-
ToKRaMI

Konrakropuft  serasophuss  rammerhx
Hopoa

O6pasopanne Konraosmepatos ¢ xapGonat-
IS EMEHTOM

OGpasonaine aaex

Ofpasosamie obenanaa

Ofipasopanie aamason, pyGuion i Kopyuia

Konuentpannn  meraagos npn  Jjuddepen-
WA MAPMIL 1 PIAPOTEPMAABIBX  1po:
Heecay

nf).'l}“il‘l!lll! METAAN0B B METAAAYPrun

Henoassosamie noaseMnoro tenaa s reo-
TEpMIICCEOil sHepreTike

Henoasaonaune  sueprus  Jeacuna  saep
PAAMOAKTHRIWX  3ACMCHTOR B atoMuofi
FUEPreTHRe

Texnorenonue IEMIACTPRACCHAR nNpn sanoa-
HENHN BOAGX DAL

Bophﬁa ¢ JanopeMIl NoTokasmi f 3amn-
T4 OT HHX

Moayuenne guponia, dasuca, haphopa n
Kepasik

[Moayuenne Gerona

Nerpoficrso 3anec

TApoTeXHiecKny

BOJAOHENPONNILACMELX
COOPYTRCH

[Moayuenne crexaa

[Moayuenue HCRYCCTBENNLX aamazon, py6n-
HoB 1 KOpyIaa

Odorauteitne pya

FEJHONEHHBIE NPOUECCHI (s npupode npoucxodar o nedpar Coanya u apead
nod deficraues HUAKOTEANEPATYPHLLX RAePHBLY peaKyuil).

Cunres reans ns Boa0poLa

Ioayuenne
BIPLBAX  BOAOPOANBIX
SACPHWX peakTopax

TePMOSACPHOI  ueprun npu
Gomh 11 B TEpMO-

KOCMOTEHHBIE ITPOHECCHI (0 npupode npoucxodfr npu acnuiusax caepraosuix
dellctoues abicOKOTeMNCpaTypusX  R0CPROX  pearyul).

Clnres rKeANX saeMeNToR

[loayteie nayTouNs B ATOMHMX PeaKro-
pax
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. pnupode MpOUCXOOST RO Jese gcaedcraue cnAo-
CHE ECCHl (s npapoce s fice ot
5”0‘70”5:!55:51?5 ‘ﬂﬂq‘ﬁx SHH SHUYCIRNX CHCTEM ¢ QCPOATHOCTHDMI caRanMme K oa
coGHOCTU ol e
noopeanuIayui). i ; ot
il Hekyvecrsenunil  orfop  Hanvvace BLFOR-

i 0 anGoace DHCOANHN :
Et'fN'TBl‘lllll-i”“ ‘;:::;P Jt\rlill:’:ll'i;‘mn tt‘ﬂ[‘\'l. X AR Ne0DeKa "Pl"-ﬂlil-l(‘t.kll\ ;’"‘1‘“-
o ﬁaﬂ:l:}:;:)\mf ‘n\ cu:'una.".umum-ﬁ n-:!pnnam‘tuc.\mﬂ X aomecrnsauned
COnpoBRk. o .

Ulnpokee  pacnpocrpaueiie e,

MHOFOUICICHITLY
ACHINK, CHABHD OTAHNAIOULENCH WLOn 1o

[npoxoe pasuooldpasie : !
r'mi:mn piLiop, Deayides K sanoeioe NI, (C8) e nen miaon o
& J GecTRa FRONOTIICCRIR [ELIELN BeCi  JeMAY, BOAVIUGE K ONYCTC
GUABIIOro ROIMECTR S Bes e, aluen

JafiALIIOUIIX YIRIE apeaan

Bumupanue MHOTHX  BHAOR oprapamon n
eRTOMMECKIE  CHORORIVIO 910Xy peaens
CTRUC NpAMOTO  WTH ROCHCIROND ""'l‘(‘ﬁ‘

A HGTORCROM

opaliEy  opramia-
ARTHRIWE ﬂl:!NII
Il|‘l|u‘11m"nu.h"

Busnpanue cheguamaup
Moo B l'l'l{llﬁii!'ll‘\'k'll
peaelcTBIe 1eno MO RoCTH
its & AMEI BN YEA08HAN
Bosmkuopeiiie  NOBHN  BIOD, poon, [enuan  moKenepis
comeficrs 1 Goace BLCOKHX Takconon op-

raunaMon

YEJOBEUECKAS .'IEHTE.'Ih]-lOCTb—-HOBbIl'l IEOJIOTHYECKHT ATEHT

[Tocaeaniie ThicsueneTns, i B 0COOEHHOCTH mNocJaeannii Bex, Xapakre-
pusyloress Bee Goaee BO3PACTAIONIIM BMEIIATEJIbCTBOM UEJOBCKA B YCTa-
HoBiBIeecs B TeueHiie CBHIUEe ABYX MILITIAPIOB €T KBasucrauionapuoe
COCTOSIHHE, HMeHyeMoe rapMonueil Xxusni B npupore. BopnGa 3a cyuect-
BOBaHIie, COMPOBOAaEMasn MO HIBECTHLIM NPHUMHAM nerpebacHneM KUBbBIX
CVILECTB, ABJASETCsl HEOONOAUMBIM S/EMCHTOM aToil rapmounn. Ecrectsen-
10, 4TO YNCACHHBI H BIJIOBO €OCTAB MHKPOOPranuaMos, pacreuiii, rpu-
Gos 1l AMBOTHHX, 00pasyloulix Onocgepy, H3MEHAICA B Teuenue 31oro
AHTEALHOrO NPOMEKYTKA BPEMEHIl B 3aBHCHMOCTH OT Koaebanuii r10-
CanbublX H JOKAABHLIX YCIOBHiL. B reosornueckoM npourioM BuMupaiie
oprannyeckix (opM NpOHCXOLNIO0 B ropooGpasosareipible (pasnl TEKTO-
HIMeCKAX 3Tanos, Korjaa (usnko-reorpadiueckas o0cTanoBKa pPE3KO H3-
MOHS/ZACh M HCYe3adi HAN CHABHO YPHETANNCh Heable POAL N jAawe OT-
pAALl pacTennii n JKHBOTHBIY, HE GyAy4H B COCTOSIHINI NPHCHOCOGHTHCS K
HAMCHHBIINMCS YCAOBHAM. DTOT NPOLECC PACTArHBAJCH HA COTHH THICHY
4 sumaanons Jger. Oamako Bceofmee 1 GwicTpoe yXyaueune npHPOANOIT
GOGCTAHOBKH, YrHETCHHE KH3HH Ha 3eMJe 1 3arpasucuiue cpejbl, Kotopuie
PPOHCXOAST Ha HAmNIX Taasax 0e3 Kakoro-AnGo y4acTisi TCKTOHNNECKNN
NpOIECCOB, He HMCIOT 10 CBOHM TEMIaM aHaJoros B MpPOULIOM. Haxe
MHOTOKpaTHBIe HACTYILICHIS! JCAHAKOB B TeueHie Goabuwiefi wacTi uersep-
THYHOFO Tepiojaa NPOHCXOMIIIL TOPA30 MEAJeHHCe, UeM Te HaMeHeuns,
KOTOpBIC MOXKHNO B Hamm Jun Ha0M0AaTh BCETO 33 OMHY HEJIOBEUCCKYIO
XU3Nb. -

Hwmeercss orpomuasi JuTepaTtypa, OCBEllaiomlas NpPOHCXOAsNLie ¢ BO3-
pactaioileii CKOPOCTBIO H3MEHEHHs NPUPOAHON OGCTANOBKI 1 YCJOBHI
KH3MH Ha 3emJe, YHIMTOMKEHHE PACTHTeABHOCTH I JKHBOTHBLIX, 3arpsisne-
Hie OKPY/Kalouleid Cpeibl, HMCIOTCS MHOrOUHCICHIbe HecaeioBanis GHo-
JOTHYECKHX, 9KOHOMIYECKHX, 3KOJOrHYCCKHX M CONHAJNLHBIX MOCACACTBI
nponcmeamnx naMencuufl. OAHAKO TreoJOrHyYecKie BHIBOAL 13 ITOrO eme
;‘:e cngilanu. OGuIenpHHSATO, 4TO MBI ZKHBEM B 4erseprHunoM nepnoje. Tak

H 9TO?

[Mpeasiayutie reoJornyeckie MEpHOAL H3MEPSIOTCs JAeCATKAMH MHJ-
JHOHOB JIeT, YTO CYIIECTBEHHO NPEBLIACT HCTEKIWIYI0 YaCTh YETBEPTHUHO-
ro nepHoja, cocTaBasioulyio ne Gojee ABYX € MOJOBHHOM MIVITHOHOB JIET.
Orciona, 0AHAKO, HE CJAEAYET, UTO MBI JKHBEM B CAMOM HauaJje YeTBepTiHu-
Horo nepnoja. HaoGopor, MOXKHO NMPHBECTH BECKiie cOOGpaXKenis B HOJh-

LT = BT = -
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ay TOrG, NTO HMETBCPTHMHLA Hepuoa He gpasercs Aaurteasiuy. Huew-
UIMCCA AANHBC NO3BOAROT NPHHATL, Y70 XO1 IKIOrEHHHX NPOUEccoB, 00-
juft XapaxTep Opraumueckoil H3uy Ha 3emiae i 0DJAHK ee NOBEPXHOCTH
6 HeOTAaNCcHNOM GyayuleM NPETepnAT HIMEHeHHA, CONOCTaBHMHE HAN Ja-
Me NPEBOCXOAAIINE Te, KOTOPLE B NPOWIOM ONPeACIAIH CMEHY reoori-
HECKHX NMEepHoAOB.

[Npuunnof »THX H3IMEHEHHA #ABARETCA NOCTENEHHOe pa3BHTHE 3a foc-
JeHE THICAYENCTHA M YpeaBulYaiinoe yeujeilie B TEKYUleM BeKe H08020,
pukee HeusBecTHO0 2e0102UMPCK020 G2EHTA, KOTOPLII BO BCEBO3pAacTalo-
wefi cTeneHH BAMAET H2 NPOTEKaHHC pPAda reojOrH4eckKHX MpolLeccos.
JTHM HOBBM reojOrHYECKHM areHToM ABJIAETCH HEePAsyMHAA u pal3yMHas
weaoseneckan deareawnocrs (Tep-Crenanan, 1982, 1985). On aeiictByer
KAK NpAMBIM MyTeM (HanpHMep, npH HepeMelleHiH roOpHHX Mopoa), Tak
Il KOCBCHHO, YCHAHBAsA ui# ocaalbias BAHAHIC OCTalbHBIX Te0J0rHYeCKIX
arenton (Jlerrer, 1969; Sherlock, 1922).

Bozunkaer ecTecTBeHHblil BONPOC: Kak COTJ4acoBaTh YTBEp:KACHHE O
LEAOBEYCCKON JICATEIBHOCTH Kak O HOBOM, paHee HEH3BECTHOM reoJori-
UECKOM AreHTe, BO3HHKILEM BCEro HECKOJLKO ThicAuesaeTHil Ha3ag, ¢ dak-
T0M CYUIeCTBOBaNHA B Teuenue Gosee 6,5 MHAJHOHA JeT ceMmeficTBa roMiu-
Hil, T. €. e, K KOTOPOMY OTHOCHTCH HCKOnaeMmble (ascTpajonurex,
APXAHTPONB, NAJCOAHTPONLI) H COBPEMEHHBIC JI0N?

OpranuaMbl—MHKPOGHE, DACTEHHS H KHBOTHHIC B COBOKYMHOCTH #B-
JAIOTCA OIHHM M3 reojornyeckux arenros. [eiicTBie opranuama, H3BecT-
Hoe A NOCJACAHHX TPex ¢ MNOJOBHHO MWIAHAPAOB JET CYUleCTBOBAaHHSN
Kamedl nJaHersl, B NPOTHBONOJOXKHOCTL JACHCTBHIO APYTHX reoJOrHYecKHX
arenToB, K4K BeCTEp, BOAa WM JEJ, OTJHYAeTCH NJAAHOMEPHOCTHIO M Mpe-
HAMEPCHHOCTBIO, TAK Kak Hia4Ye 3TH OpPranu3Mbl HE CMOran Obl BHIZKHTh.
Jaxe caMuie NPHMHTHBHEE cyllecTBa, Kak ame6a, cnocoGHBl K miaaHoMep-
UBIM leRCTBHAM. <Y KHBOTHBLIX CNMOCOGHOCTL K CO3HATEJbHBIM, NJaHoMep-
LBM JICACTBAAM Pa3BHBACTCH B COOTBETCTBHH C Pa3BHTHEM HepBHON CHC-
TEMLI M JIOCTHTAET Y MJACKONHTAIOUINX VKC JOCTATOYHO BBICOKON CTeNEeHH»
(ureane, 1967), v ocobennoety y cemeiicTs ACAbGUHOBLIX 1 KPYMHBIX te-
JorekooGpasnuix 06e3nsin.

Yenosex B TEUEHHE J0ATOrO BpPEMEHN CBOErO Pa3BHTHA U3 ApPHONHTE-
Ka, paMmaniuTeka W aBCcTpajonuTeka ObT ¥ OCTAaeTCs B HacTosulee Bpe-
M3l cocTaBHON vacTbio npupoan. Bausnue weiosexka kax zeoaozuueckozo
a2eHTa sa 8pema do 20404eHa GblAo CPABHUMD 1 8 NPUHYUNE He OTAl4d-
A0CH o1 JeicTeéun Opyaux KUBLLX CYWECTB, KAaK HanpUMep, PacTeHus, Ko-
pasabl, MOJTIOCKH, 3eMJsinble 4epBH, nuean! wian 6GoGpu. O6med ocober:-
HOCTHIO JICSATENbHOCTH 3THX CTOJL OTJHUYHBIX OPraHH3MOB SIBJAAETCH H3BJC-
uenHe H3 OKpyKaiouied cpean He GOJBIIEro KOJAHYECTBA NPOAYKTOB HJIH
BENLeCTB, YeM 3T0 HeoGXOAuMO Aast ofecineueHHs ux cyllecTsopanns. Ue-
JIOBEK, KaK 1 BCE JKHBOTHBIC, Gbl1 PACTOUNTE]EH B OTHOLIEHHH MNPEAMETOR
NUTAHHSL 0 YACTO YHHYTOXKAJ B 3apOAbIle HX ecTecTBeHuuii npupocr. On
NOJUIePKHBAJ CBOE CYIMECTBOBAHHC OXOTOR H COGHPATEALCTBOM, Kak N
MHOTHE BB MKHBIIHX C HIM OJHOBPEMCHHO cyiecTB. YUeloBex Henodb-
50Ba/l MPHPOAY, H3BJEKasi 13 Hee Bee, MTO OHAa MOrJa AaTh €My, Il BeJ Ta-
KOl JKe Xuiuuueckuit o6pas Ku3uu, Kak H ero OKpyKenue, JTOT BechMa
JUTeABHBIL NPOMEIKYTOK BPEMeHH, OXBATHIBAIOUINA 3HAUNTEILHYIO HACTEH
anTponoreresa, B 3IKOHOMHYCCKOM OTHOINGHMH XapaKTepH3oBaJcss npu-
ceoenuem nuwu. Msobperenne c¢noco6oB NOAYUCHHS OFHS, HATOTOBJAEHHS
OPYARHt, KOJJIEKTHBHASI OXOTa Jeiali NaJeoJnTHUeCKOTO veJoBeka OGosce
CHABHBIM H NMPHCNOCOGACHHLIM 110 CPABHECHMIO € OCTAJNBLHLIMI JKHBOTHBIMIT
B KOnKpernoii GopnGe 3a npucBOCHHE MMM, W OH B KOHIE KOHIOB VHIfY-
TN MHOrHe BHALL KPYITHLIX MJICKONHTAIONNX —G60JABUICPOroro oJens, re-

3481
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epCTIICTOT‘O pocopora, neuepuyo riueny, MaAMONITAS
as, W

5 posepxuocTi 3eMJitL.

g "?c‘:;‘(; 1;%::-?::;::10 u:f(.lﬁperemm cnocoBoB NOAYS
1e|?ll;go::p,\';um L1l KOJAJICRTHBH3MA B c?op.\u.tpn‘na::)m

wesny OFHs, WL ecKOro Bitla Hal Kak colttaasuoro cyiecrsa. Ui
NExpmeg L B ﬁaueu:mo 5O B3ANMOOTHOUICHIAX HEJOBCKA € npu
uak0 Beg 250 LA lca&ucae. Ha npoTSKCHII MHOPHX COTCH THiCAYS
PORDSCE reO.'lO[‘li‘leCé\fl::_i 4eJ0BeK—0110BafICKHEe aBCTpaJOnHTeRKH B A0
GeTHil NaAeonNTINE apxaHTPONsl (MUTERANTPOI, CHHAHTPON)——B  AWCIb
1eAAbCKYI0 31510&)- onp‘(“eaulcp'ra."leu)——n MYCTbCPCRYI0, pasio KE!!{ u
caym | = Lt MIIJHOHOB JeT NMpeiki 4@ 10BeK000pasHhix 00C3biIE
fIpOTRMEETE e paManuTeri, CHBAMITERN, Kenuanurexki i Aap
1]

d— NUTeRH, _ .

bt .1;;1':?[ arenT HiueM He OTAHHAMNCH OT 0CTAAbHBIX FRHBOTIBIN

e H‘O'm::‘:;:e H3MEHHJOCh NOCae nepexoaa K 3eMae
010

o 0
= TOBD';?:E;::_L"T'MJ b‘; npnu:ieadfrﬂy nuu  (HeoauTiveckan pe _f
aemtio B CEO o 1948). JtoT mpollecc CONPOBOKAATCH aemorpagiie
somouns) (-¥ (dalritul-iofsellltem coMBbH, HACTHOIl coOCTBEMHOCTH, HaKON
CKHM B3PHIBOM, B" cMeHOfl MATPHApXaTa NaTpHapNaToM. Hasecthbiii g
aeuiies Oorarets l'umcpcxuii M} TOX YCJAOBHBIM HA3BAHICM «Cror

{ ' CNICKOB \
B s n pauanae 111 ThicAvueaeTHs 10 H. 3. H pocxoAs LIl

» aanucanuuu ) : I
:eggg:go' ente Kk Konuy V THICSMENCTIIS, SPKO OMHCLIBACT peakuil CKauoK

ofpa3a MH3HH moaeit nocJae nco.rnmrtlcc’uoi'l pesoaounn. «Ha M-ul?hf:w?r‘:
yataem, 94TO BHava’C 4eJ0BEUECTBO HAXOAWIOCH B COCTOSIHMIL A TS
Tloan ean moaesylo TPaBy, Kaw KHBOTHHE, ML BOy 113 3aCTOABIINNCHE
AV, He Hocman ojexas i, no-BHANMOMY, Oerajn Ha veTBepenbRaxy
JKankoe IX ToJoKeHie TPOHYIO GOros, 1t Té pelian AaTh HM JABa Iels
ppIX Aapa: cosnaim OOKECTBO, npuGAHINTEILHO COOTBETCTBYIONICE PHMS
ckoii Llepepe u nepcomuguuipyomee KyJbTYpHble 3JaKH, 1 Apyroro Gos
[a. CUMBOJNSHPYIOLLETO gomamanii ckor. C nossaenneM 3emJjeaenis n o
AKX JKHBOTHBIX TMPEXKHAH JKaNKas MKH3HL HEJOBEKA cpasy mnpeoOpas
apnack. Y Hero MOSBHIACH B M30GHAMI MHILA, 1 OH MO yXKE HauaTh BOC:
<o aere 1o aectunie passutis» (Knepa, 1984).

EcTeCTBEHHO, HTO 3TOT BEChMa BaXKHblii KauecTBeHH LI nepexo/t ng
Beaje NPOH3OIIEN  OAHOBPEMEHHO. On Hauajcs NpHMEpHO  JeBATHL A
JlecATh THICAU JeT Ha3aj, Ha 3ape rojaouca, B wHpoTHON noaoce, MPOTH
rnpaomeiics uepes Cesepnyio Adpuky n IOxmyio Aamio, n necm.qhmi
nosxe oxsatna IOxnywo Espony n Llentpanbnyio Awmepuky. B reosoris
veckOM MaciiTaGe BPEMEHH Tepexo] NpoH3omea upe3Bhvaino GuICTPO
[yeThie AGBCTBEHHBIC Jeca B 3TOil nojoce Obiaii BoIpYOMenbl I COXKIKECHbS
A5 BHIPANIHBAHNS 31aKOB 1 MacThObl JKHBOTHBIX. [Toaxke B Adpuke W
Aanit 3TH NepBOOHLITHHE, IKCTCHCHBHO HCNOJb3yeMble noJs I nactOHuL
qaCTHYHO YCTYMHAH MECTO CTensiM, a B JaJbHeiilieM, BCJCACTBHE Hadal
ierocst Mpoiecca ONyCTIHHBAHMS—IOJYIYCTBIHAM 1 TYCTLIHSM (banaan
nnn, 1980). Uenosek Hauas TOrja MOKOPSATH NPHPOAY, MLITAACH rocno
cTBOBAaTH HajA meil, 1 TNpeoGpa3oBbBaTHL ee B CBOHX nutepecax. Hwmes
BO3MOMKHOCTb HAKOMANTL OGOraTCTBa, OH CTaJd CTPEMHTLCA H3BJAEKaThb Hi
nprpoas Goablue MPOAYKTOB, YeM 3TO HEOOXOAHMO AJsi oGecredeHis ero
cymectsopanns. C ApYroii CTOPOHBI, ueJOBEK mnepectan OblTh pacTouni
TeLHBIM B OTHONIEHHH MPOAYKTOB MuTaHusi, oGeperasi Wx ecTecTBeHHbIE
npupoct. Oxota u COGHPATENLCTBO HrpaloT B COBPEMEHHON 9KOHOMM t
He6oAbIYI0 POab, H TJIaBHLIM HCTOYHHKOM NOJy4CHHS INPOAYKTOB ﬂHT,;z
HHA ABJASIOTCH 3eMJeJe]He H CKOTOBOACTBO. Mamenmicst XapaxkTep STHI
oTpaciieil CeJabCKOro Xo3fficTBa: SKCTEHCHBHOC MOThHIKHOE aemae/ienne 1
OTrOHHOE CKOTOBO/JCTBO UEPe3 CEJeKIHI0 H MeXanH3almio CMEHH/ANCH HHE
TEHCHBHOH arpOTeXHHKOR H CHCUHAIH3HPOBAHHBIM JKHBOTHOBOACTBOM.

Luepuoro MeABe

fu3zoHa H Ap- H P
Hesap3s oTpHUATD
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OctaBasch BHYTPH NPHPOIL, YEAOBEK B OTAH4HE OT APYIUX OPraHus-
MOB YMEET [M03HaBaTh €€ 32KOHB M NPHMENATHL HX B COOTBETCTBHH CO
CBONMH HaMepeHnaMy. JBAAACL CTOAL A€ STOHCTHYHEM, Kak OCTaabHble
OprandaMLl, OH OTANYAETCH OT JAPYIHX AMBOTHHX 0Oojee WHPOKOfl cno-
cOGHOCTLIO PACCYHTHLIBATL M NPEIBHAECTL Pe3yJbTaThl CBOGH JIeATEeILHOCTIH,
KaK HanpHMep, ajuMeHTapHue uaH 3KoHOMMYeckne. B mactosed daze
CBOETO PA3BHTHA  Yea0BeK, AcficTeys meroaom npoG  # ownboK, ywmeer
NPEABHACTE TaKA€ H 9IKOJOrHYECKHE H NHKCHEPHO-TEOJOrHYEeCKHe no-
CACACTBAA, NpaBaa, Juib camble Gauxaiume, Hecomuenno, uto no mepe
PasBHTHA CBOCTO HHTCIAEKTa, pa3paboTKi TEOPHH i HAKOIIEHHA ONLITa
YEJOBCK caenaeTcs cnocobHLIM NpeaBuicTh Bce GoJee OTIadeHHLe SKO-
JOTHICCKHE M HHAKCHEPHO-TeoJOrHYeckie nocaeAcTsusa. Tem caMuy ero
AcficTus GyAyT CTaHOBHTLCA Bee Godee pasyMHBIMH, a cam on Gyzaer
npubanKaTLCd K npasy cuntath cels xoszauHom 3eman. Bee 3to nosso-
LACT BUIDCAUTL HAYUHAR € 20A04eHa OCATEALHOCTL weaosera, 66udy npu-
GOpeTenun el HOBBLX GANCHBIX OTAUMUTCABHBIX 4epT, U3 obwed zpynni
«0eATEALHOCTH OP2AHUIMOBS U PACCMATPUBATL €€ KAK CAMOCTORTEAbHbI
200A02UMECKIL a2enT.

Akaa. B. HW. Bepnanckuit (1944) paccmaTpHBaia TexHHYECKYlo jes-
TCALHOCTH YENOBEKa KaKk KPYNMHEAWIYIO reoJOrH4eckyio cuay, noi jaeicr-
BHEM KOTOPOHl MeHsieTes JHK 3eMmJH, HcyYe3aeT ACBCTBEHHAs MNpHPoAa.
Bojaswof BrkAaj B cHCTEMaTH3aWNO M JAajbHeillee pa3BHTHE THX Barjg-
Aos caenan akaja. A, JI. Swwun (1981); on nepeuncaser caeayioline oc-
HOBHBIE NPEANOCLIVIKH CO3Aanus Hoocepsl B XOAe HCTOPHYECKOro pas-
BUTHS vesoseyecTsa: 1) uenoseyecTBo CTan0 eAHHBIM; 2) NPOH3OWIO pe-
wnTeabnoe npeolpasoBanie cpeicTs CBA3N W oOMeHa; 3) OTKPBITH HO-
BbIC MCTOMRHKH 3HEpru#; 4) npousowea noabem GJarocoOCTORHHS TPYsi-
muxes; 5) JOAM cTanOBATCH paBHbiMH M 6) W3 Ku3uH O6IIECTBA HCKJIO-
qalores pofnnl. Akaa, E. M. Ceprees (1982) ykasmBaer, uTO Texuyuueckas
JACHTCALHOCTL  CJIOBEKA «MEHACT He TOJbKO JHK 3eMHON NOBepXHOCTH,
HO H BHOCHT TakHe 3HaUHTEJbLHBIC H3MEHEHHH B BEpPXHIOK YacTh 3eMHOI
KOpBI, KOTOpHE no MacitabaM u NOCJACACTBHSM MOMKHO CONOCTABHTL C
reoserugeckuMi npoucccamns. Ou nuwer: «Masaekas n3 weap 3eman ko-
Joccabibie 06bEMbl 3eMIBIX MacC—pYAB, Yras, Boawl, uedrh, rasa, npo-
nuKas Ha Goabwme rayOHHLI, HHTEHCHBHO OCBauBas TyHApY, Taiiry, myc-
THIH, JCANHKOBLIE OGJACTH, TOPH, H3MEHAN TeYeHHe peK, co3jasas jc-
KyCCTBEHIIBIC BOAOEMBI, OCYUIas OrpoMHbie 3a60/04eHHBIE NPOCTPAHCTBA,
HEAOBEK HApylIaeT CAOKHBUICECH NPHPOJHOE paBHOBecHe Ha 3emJe, 4TG
B psijie caydaes MOMKET NPHBECTH K HEnonpaBHMBIM nocjaeacTsusm». W
Aanee: «.. cTpoATcA weOblBadble MO CBOHM pa3sMepaM H Becy KHJable [
HPOMBIIICHABIC 3115, BO3BOAATCH CJOKHBIC THAPOTCXHHYECKHE # J10-
POKILIC COOPYIKCHHS, CO3AAIOTCH HCKYCCTBeHHBIC noj3zeMuuie nefre-, ra-
30- W BOJOXpAHHJNILA, Pa3pabaTLIBAOTCH MOJE3HLIE HCKONAEMLIE OTKPol-
THIM CHOCOGOM B KOTVIOBaHAaX, MJOML@db KOTOPbIX JOCTHIACT JCCATKOB
KBAJIPATHBIX KWJIOMETPOB, a IIyGHHBLI—COTeH METPOB, HAET MaccoBoe 3a-
XOpPOHEeHNe H CKJIaAHpoBanie MPOMBILJICHHBIX OTXO/J0B; BAHsHIE UeJ0Be-
Aa na autocepy cTasio ne Menblie, weM cro BAMsHHe Ha aTMocdepy,
ruapoctepy u Guochepys.

Caenannoe Beiie cpaBlenne Xoaa NpoOTeKanus psia BamHelnx reo-
AOTHYCCKHX npoueccoB Ha 3emJe B TeueHine mo Kpaiiweff mepe Bcero npo-
Tepo3ost i (aneposos, T. e. GoJjee ABYX € NOJOBHHON MIIHAPIOB JeT,
¢ HX COBPEMCHHBIM XOJOM [I0Ka3bIBACT TC OrPOMHBIC H3MEHCHHS, KOTOPHIC
ENEC HOBBLUA reoJOrHYeCKiii arcHT—HepasyMuas M pa3yMHas ueqoBeve-
CKas JESTEJABLHOCTH 3a MOCACAHHE ACCATH THICAY JeT B 3aKOHOMEPHOCTH,
YIpapasioune STHMH NpPOIECCaMIl; COOTHOUICHHE MEXAY STHMH ABYMHA OT-
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MeHll m?erff\;.i:‘cmmmam jie paceMaTpHBaTh uuneumllg
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ol Gea 3TOro anaansa crpoil-

¢K.1a/1bBAIOUIYIOCH . pe
aspiTHs ACHCTBIN OCTAAbHLIX FCONOrIHeCKIX

: OFPOMHBIM OTPE3KOM BpeMen.
areHTOB, MOATBEPH inoafas OOCTANOBKA 33 JJNTEIbHOC re0.10r-

Ecrectsento, 410 TPIP e "0 cuesaan rops, cMemamich Kol
ycexoe BpeMS “e““"lmbr.'.ml:x HepHOXH CMEHSLANCH NOJOAMMMI Hi 33
JHECHTH, Tenane I DA CTBII © HEM CO3AABAJCA TOT HAN HHoit Te0-
eyuupEMy 0 T. A B .I..Uf:"'fﬁa“ jMEP, PA3MBIB, OCHKOHAKOMJICHNE, pean-
Aurnuecknil SGEKT. h?hmm p“ HOHAMEHHBIMI OCTABAMICH  3AROHOMCP-S
cp n T A Oanaxo O J:lvni yqekay cofoil npuunHbl M caencrsus, Tax,
HOCTH, KOTOPHE CBRST ol BHI3LBAAN HAKONACHNE CHera, pasBnTiie
cuabiibie BEKOBHE HONOTEE 0 = omkenie yposus Miposoro okeata,
ACAHUKOB B no.mplll_:l:\tm‘nﬁ- m»pa.:mm. HACTVILICHIE JEAHNKOB, JCAHNKO:
pacupenne :mll:ﬂ"h; O Tneiie. KANATA BHANBAI0 JPYTYIO CePIIO
e Ii"f‘,l:'\m;z;{.l:.';g-ma:'n'c:;1., BOOPYAKCHHBIL 3HANNEM ITHX 3AKOHOMEPHO=
2‘;{“’1;;:,',,0;;;:;;: [;anpu.uep. hakT 1ICUEINOBEHIISH BEUHON MEp3JI0TH B Ka-
O 1h0O0 OTpe3Ke BpEMENl, ECTECTRRNHO. NPUAET K SAKMOHCHIIO 00 06-
hiex moremcnun Kanvara. Oaunaxo mpolucxozsuiee B Hacrosiuee BpeMs
B esioBeine BeuHOfl MEPAIOTH B OGKUTHX pafionax BcaeacTaie 4eno-
weckofl ACATOBHROCTH HE HMeET HIIKAKOTO OTHOWCHNA K ra06abHOMY
N enenio Kanmatiucekix yeiopnil. TOUHO Tak ke ycrauomdenHoc B
[CONOFHHECKOM NPONLIOM B NPHPOAHBIX YCAOBHAX npexpatierie 3pos3nu s
3 cpeaHeM TECHH PCKH I HAYal0 HAKOMAEHHR AAIOBHS Oyaer 00nLsIes
HeHO BepTHKAALUBIMI JABIKEHNAMI, BH3BABUINMII MECTHOE MOAMATIC Ga-
~jica SpO3M, KOTOPOE MOIAO0 JIHTLCS THCANEACTHAMIL Oanako B Hauwm,
ann Takol ke PE3YIBTAT MOJKET B3BATh CTPONTEILCTBO FHAPOCTAHIIH,

npuueM B Teueniie Beero HecKOJAbLKIX JeT,

pe3KaMi BPEMEH

2of. HexgoTopuc :
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B 103 aaKoULyIocs

roJ0NEH—HAYA/IO MATEPHYHOIO 111 TEXHOTEHOBOTO MEPHOJIA

B cmete M3JO0ZKEHHOrO TOJONCH CHACLYeT paccMaTpuBaTh Kak nepe-
LOMHVIO 3MONY OT MCTBEPTHIHOrO  (JICAHHKOBOTO ilaH AUTPONOreHOBOr0)
nepuima K nATepHUnoMy (texnorenosomy). OOwenpuAsTO NEpexojibie;
SOXH OTHOCHTb K HACTYNAIOWMM, T. €. Gojee MOMOALM nepuopam. Orcio-
4 CHeAYeT, uTO 2040HeH Heo0XoOuMo paccuaTpuears Kak Havaao Tex-:
noeenogo20 nepuoda. I

Cpaniua MEAULY FOJOUEHOM 1l BEPXHIM NACHCTOUCHOM  5IBASCTCHE
TAKIM KE NPEJAMETOM CTOJAKHOBEHNSI Pa3JiMHLIX B3rJS0B, Kak M HIK ¥
ugs rpamiiia uersepruunoro nepuoja. Ilpeacrasasercs 0GOCHOBaHNBIM
fPOBOANTL NIZKHION TPAHNIY TOJOICHA 1O BPEMEHI PE3KOro yJydiieHHss
KanMaTiHeckoil oberanoski B Enpone, nMesuwero mecto npumepuo 10 3001
LeT 1asas 1l COOTBETCTBYIONICrO Tpaliilie MCKLY NO3AHCACAHHKOBBLIM )
nocaeacanikopsim  Bpemenem (Hefimraar, 1969; Xoruncxkui 1969). Tor
e mospact (10200--100 Jer na3aj) OTBEUaeT PE3KOMY MOBLILCHHIO TEM=
nepaTypul MOBEPXHOCTHBIX CJ0CB OKeaha, NPOHCHICAUIEMY O/AHOBPCMENHON
na seex tepputopnsix Craporo u Hosoro Csera (Kuna, 1982). B srom:
cayuae 4ergepTudnblil nepuod Gyoer 4eTko 1 A02UUHO onpedeasToCs Kak:
rposeNcyTor epesient sexcdy nepevis peskum noxorodanuem u nocaed-:
ity peaxum novenerues. 10JOLEH B HAIIEM NOHHMANHH A0JKeH GuiThe
OTHECEH K TEXHOTGHOBOMY MEPHOAY € TeM JKe OCHOBallueM, ¢ Kakum Ga-:
3anLiLIe KOHFJIOMEpaTnl OTHOCATCS K Bhimeaexkautedr toame. Havano sroifl
MePexo/HOM 3NOXH XapakTepPH3yeTCsi BIOJIHE YETBEPTHYHOM 06CTanoBKof,,
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r KOWEl, KOTOpLfi, BEPOATHO, HACTYNHT B Teuenue Gaumafuwero Tucage-
SINICTHA,—BIOAHE TEXHOTCHOBOMH.

© B 71eqenne roaouena Ha 3emae BO3NMKZIN 0CTPoBoOGpazHMe pafionu
SiyejoBeteckoro BosjeficTend, BHadade caaforo, a co BpeMexeM YCHANBaW-
Siduierocs, IJTH «NATepHYNLE> pafioHul NOCTENEeHHO pocan Ha ofuieMm «ueT-
l?;'!ep'nlllllf&"i thone, caAnBaMiICL APYT © ApPY¥roM, npespaiutaancs s fGoaee ob-
IEHPHLIE «NATCPHYHEIC» 06J4CTH, oXBaTHBawulie Bee GOABWIYIO YacTh
'SE3EMION NOBEPXHOCTH M jeaaotinecs Bee Gogdee uuTeHcHsubMu, B mactos-
JIMMee BPCMA HHTCHCHBHO PAa3BHTHIMH <NATEPHYHLIMHS 06JACTAMH RBASIOTCA
SUMEradonoaHcH —Kpaiine ypGaHH3KPOBAHHLEE N0J0CH  CHJIOIHOIO BHICOKO-
CAKOHIEHTPHPOBANHOIO HACEJCHMA, Kak Hanpusmep, na ATIauTHUECKOM No-
sibepeane CIIA. CeuaeteiabcTBoM OBICTPOro Pas3BHTHA «naTepHyHBY» 0f-
LIdIACTEA ABAACTCA TAKAE BLICOKHA YpoBeHb VpOauuszauni paia cTpam o
ugeue Goaee GulcTpuift Temn ee sospactaund. B wauaae XIX s B ropoaax
Tunpoxusano 2% naceaenns 3eMmai; B HamH AHH 3Ta 1049 COCTaBASET BO
j9%bpanny, Kanage, CIIA u Anonnn oxoso 75%, 8 Asetpanun u Anraun
adbonee 80% u B OPI—B88%. K Mmcuee MnTEeHCHBHO Da3BHTBIM <naTepHy-
dilEM» 064aCTAM MHPa OTHOCHTCA GOJblIad 4acTb TePPHTOPHH OCTAJbHLIX
PnpoMBlIenisiX i arpapusiXx crpan Esponul, Asup u Cesepnoft Amepuku,
up ewe Menbwed crenenn—Adpukn, I0xnoi Avepury u Ascrpaaun. Ox-
LHHAKO HECOMHEHHO, 4TO Ha 3eMJe COBEPILEHHO HE 0CTaA0Ch MOLINIHO €yeT-
sabepTHUnBIX» yuacTkon, Jame B [penaaniun BuinazanT KHCJIOTHHE A0K-
Y, a B AuTaprTHIC B MACe NHHTBHHOB OGHAPYKHBACTCH NOBLIUICHHOE CO-
ssepxanne JIJIT.

Temnul HuAyCTpHAAH3AUMK | TEXHOTEHHOro NpeolpasoBanns nosepx-
HEHOCTH  3eMAH  HAMIOCTPHPYIOTCA  CACAVIOMNMHY  UHpavi: <3 HacTofllee
jaBpeMs naomanL 3eMaH, 3auATad 0] AWILIC 3aCTPONKN I JApYyrue HHKe-
) epible coopyxenns, coctapaser 4% cyuwm, a k 2000 r. s1a naomans Gy-
et sannuMath okoao 15% cywms (Ceprees, 1982). ITaomans, zansrtan
odropopamu, nocrosinno yseauuwpaercs. B CIHIA k 1959 r. n3 ofmeit nio-
timaan 770 man. ra  ropogamu Guio sansto 10,9 mau. ra, a goporavn  u
putpyrusmu coopyRemnamn eme 10,1 sman. ra, scero 21 man. ra, nan 2,75%
JENCPPHTOPHIG BHAUHTEALHAR HACTh 2THX 3eMedb HABCEr1d NoTepsia cpoi
ncpsonadanbuuii st IMo noacueraw k komuy peka B CIIA Gyvaer sa-
FIETPOCHO IAH NOKPLITO IoporaMn 0koio 36 muan. ra, wan 4,7% Teppuropin
rierpans. B BeankoGputannn nojg pasanuibiMy coopymenuszig uin J0po-
vramn B 1922 r. Guiao sansto cswiwe 10% teppuropni, a noassexa enycra
r@ra undpa aocruraa 14—15% (Jlerrer, 1976). dame s Taxoii npocrop-
moil erpane, kax CCCP, naomans, sanatas ropoaami, coctasisner Teneph
@8 man. ra nan 04% seeit Teppuropun (Kotaon, 1977). A uto 6yaer B it
ape uepes neckodavko crodernii? Akaia. A. B, Cupopenko (1982) nneaan:
!Elrlm-ltm-n pasyanunbie i NPOTHBOPEUHBLIC COOGPAKEHIHN O BOIMOKNOCTIX
Wonocdepul. BoabIHHCTBO CHCUHA NCTOB CXOMITCA Ha TOM, Y10 ouoctepa
(PN COBPEMENHOM ee HCNOABL30BAHNH MOKET «NPOKOPMUTLy 1215 MUPIL.
iticaosek. JIpyriue, Bepsi B reniii EJOBEYCCKOrO pasyMa, CUlTAOT pecyp-
1ent Grocdepul GearpannunbiMi, NPHBOAAT KPHTHUCCKYVIO YHCJACHHOCTL B H0
MMIpA. wesosek it aaxe B 100 mapa. weaosek. Ho npn atom nmeercs B pu-
By, NTO JHOAN OTKAKYTCS OT TPAMMNHONHOTO CeALCKOXOISCTBEHHOMO 1npo-
MHIBOACTBA NMUULH H IEJHKOM MepefiiyT na cHuTeTHueckoe nutaiies. Ecan
:%oxpaus'rcu COBpEMEHNbIC TEMIB POCTa HaceJCHIst MAaeTul (YABOCHIHC
Huepes kaxawie 40 Jet), T0 K ITOMY pesyanTaTy HEAOBENCCTBO MPILACT BCe-
:gu iepea kaxne-nudyas 200 ger, T. e. npakTHUeCKn B caMOM #aqade fipe-
SCTOSIULCTO THICSIYE/ICTIA,

~ HaGaoaaomweecs: 8 nactosmee ppess KaTacTpoQuueckn oucTpoe co-
AKPAIICHIC YHCACHHOCTH H BUAOBOTO COCTABA AMKHN PacTCHuil o IKUBOT-
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Jeimpie AauAwadTLL, J‘F’pur“' :lmtglll.:tll\"::,l):ﬂltlll.)l.‘el.?lliﬂ m:mp Miipe YCLTiBaoile-
103 AVIIHOrO TPANCHOPTA o' ,‘:,h-p\"diﬂ“’““"“ CpeAbl—MNOYBH, BOAL 1 BO3:
eca sarpsaseiie 1l OTPABACLIE (Tl o e cnsTepHUHBES SBACHIN.
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Cymecrayer 1 U?‘.-l“' pecciMI3M XapPAKTePe L8 3anaiubix COLIO-
BPOGAEME. sxo.wnmefu!;g;m“‘-{ J3MeHEHIl, NO-BILANMOMY, NpeyBeanicHa.
Fm 8 pg.n,-n)pouu nmmﬁac‘r s ceOsi BO3MOKHOCTL  PeryanpoBatis
[i1anoBOCTL '“'"‘“M:’:m [ VCTpAHcHIs HEraTHBHOrO sddexra. [Tepexit-
npouecca, }m-"hm::ee up.c\m' TPYAHOCTH SIBASIOTCH CACACTBHEM Kanura-
S uaamﬂma waﬂ‘i’icrauﬁamm. KOrAa B JKEPTBY JHuNBIM, COOCT-
.-;l_u:fulhéc_ttlll;:? I;‘:ﬁ:‘peca_;' NPHAOCHTCS OOUECTBERNOE oaaro. B. JI. [panos
?333’21;{ Lnuumr: «ToabKO COLMAMICTIYECKIIL OﬁlfJ.ECTBE.‘{IIIHﬁ yKaaz, cBo-
Goxitbill OT 4ACTHOCOGCTBEHHIMCCKI, HAIIOHANNCTINECKIX 1 JI00BIX ApY-
[HX CBOEKOPBICTHBIX HHTEpeEcos, B COCTOSIHII OCYUECTBIT ONTHMAJbHOE
pemieniie THX NPoG:eNM, OTBEUAIONIIX JKHSHEHHBIM HHTepecam Beex 00-
LilecTBeHHbIX CJ0eB, BCEX pawiit wa Beex Komtmnentaxs. Ou cnpabeAinso
oTMeaeT, UTQ &B YCJAOBHSX CCTOAHSIUINETO NOJNTHYECKI PasApobaeHHOro
uipa BOIMOAKHBI JHIIb aCTHYNBIC, HENOAHBIC PCHICHIS... Cuaamil TOAbBKO
eCTECTBOIHAHMS H TEXHHKH HEJb3s HANTH YAOBACTBOPHTEALHBIX petenitit
r100aabHBX npodaeM, HOO pelb HAET O npoGaeMax ConHaALIOro Xapak-
Tepa, KOTOpbie MOryT ObTb PeLICHD TOABLKO Ha OCHOBE caMoro rayOGokoro
BCECTOPOHHErO TOHIMAHs  COUHAILHBIX daxTopos, ABASIOUMNCH O0BLEK-
TOM H3yueHMs OOULeCTBEHHbIX HAYKR®.

B camoil BO3MOKHOCTH BHIOOpA MEZIY VKa3anuuiMi ABYMSI crpare:
rusiMi, ojHoil, mpesemtatouteii rndedb KHIHI Ha 3emJie, 1 apyroit, cyasi-
uteii oe HpoiBeTaniie, BLOOPA, 3ABHCAILETO HE OT NIPLl CACHLIN CilA Npi-
poasl, a Or JoAeil, HX BOJAN H VCUNT, BIAHA OFPOMHAsE POJL HOBOIO reo-
“ornueckoro (GAaxTopa, NOTOMY UTO HHKOFAA B NPOWLIOM He OblIO HIMErO
110106H0r0.

[loGeaa nporpeccuniblx Cia OyAeT 03HAUaTL HE TOJLKO paspeuwienie
KPU3NUCHO/ CHTYALI KOHUA TEKYIUEro BEKa Il VCTPAHEHHE yrPO3bl TEPMO-
saepnofl karactpodbl, HO rpouserauiue chepul pasyma, noocdepnl, Kak
ce Ha3Bag OCHOBATEAb 3TOro YueHus (panuysckuil yuenwlii, naaeourosor,
duaocop n teonor IMuep Teiinp e Mlapaen (1881—1955). Tax wkak Ka-
Todnteckasl 1IepKOBL 3aNPeTivia eMy nyOJuKaunio CBONX B3NINA0B, Ol
ORI U3J0KEHB €ro YUCHHKOM 1 JAPYroM, (paniuy3ckiiM mareMatikoMm if
diaocopom-oepeonsiannem  dayapom Jle Pya (Le Roy, 1927). Kunra
il. Teisipa ae [lapaena Oulia onybankosana nocae cmeprn asropa (Tei-
hard de Chardin, 1959); BCcKOpe Tocje TOro HOSBIJCS €€ PYCCKHit nepe-
pop (Teitap ae Iapaen, 1965). Paunonanvroe sepno ylicnflﬂ Teitsip J1e
lllapaena, sakaioualouleecss B «peHoMene HeJ0BeKa», paccMaTpHBaeMOro
KaK BepIIMHA 3BOJIOIN, MpeoGpasylollas MaTepHio H Hanpasjcunasn 8
yayuee, Obl0 passuto reogorami akaaemukamn B, M. Bepnajackum
(1944, 1977), A. JI. Slmunusim (1981) u E. M, Ceprecsuim (1982). Hooc-
¢epy, chepy pasyma, najo npexAe BCEro MOHNMAaTh Kak yTeepKiacune
IPHHIHIOB Pa3ayMuoro OTHOIIGHHST K JKH3HH Ha 3emJae H [JanoBoro ie-
JeHnanpasJdeHHOr0 HCNOAL30BAHHS re0JOrHYCCKOll Cpeibl, TO €CTh pasyM-
HOM 4eJioBevecKoil AesTe LHOCTH.

ro oauoro ¢
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B 10M

4uX B Teuenue BCC

1 STOPHT
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O | OBOCHOBAHHOCTE BBIAENEHHA HOBOTO TEOJIOrHYECKOIroO MNEPHOIA

Bee 370 3uaMenyer nepexod oT ueT8epTUMHO20 K NATEPUMHOMY ne-
DWody, KoTOpLil HAYAACA 8 20A0UEHe B8 HEeKOTOPLIX YacTax 3emau, coe-
LINQACA YMe BNOAHE 3AMETHOM 8 HaAWU OHU U NOAHOCTLIO HACTYNUT 8 Te-
WaeHne GAudaduezo Teicadeaerus, ropasio GeicTpee, YeM  [pOHCXOARAA
SMMeHa NPeILAYINX reoJOrHIecKnx NepHoos. 3eMHas NOBEPXHOCTL H Op-
HGANHNECKAH AKHAHL HA 3eMiae HAMeHATCH K TOMY BpeMeHH 3HAYHTeJNbHO
LagpaLHer, ueM 310 M3BecTHo Aas npowaoro. [latepuunsiii nepuoa B ero
LOWAKOM pa3BHTHH Oyiler Gojee PE3KO OTIHYMATHECA OT NpeAllecTBYIOLIero
THETBEPTHUHOTO, YeM NocaeaHnfi OT HeoreHa WaH HEOTeH OT maJjeoreHa.

Hctopusn tepsmunoiorus u obbeMa ot1a0xkeduil, oOpa3oBaslunxcs B
demBpeMennylo 3Moxy, OKazalach odYenb Heaerxoil. <B 1825 r. ¢paunys-
ki yaenwii K. Jdenyafie npeiiosua BHAEAHTh NOCACTPETHYHBIE OTJ0-
menns B ocobyio dersepTHunyio cucrtemy, a B 1829 r. 1aa oGocHoBanue
elin ee sujenenns. «YersepTHunas cucTeMas NPOTHBONOJArajzach MpH
OPTOM KaK PABHONPABHOE [0/Ipa3jic/CHHC NEepBHYHBIM, BTODHYHBIM } Tpe-
VHHYHLIM HANJaCTOBAHHAM, COOTBETCTBOBABIINM, B COBPEMEHHOM MNOHHMA-
HLNY, Najeo3oio, Me3030i0 H kaitHosows» (Crpaturpaduas CCCP, 1982), r.

. 110 CYUICTBY OH BO3BEeJ] “YeTBEPTHYHYIO CHCTEMY B paHr rpynnsl. B
“8830 r. aurauiickuit yuennit Y, Jlafieas HasBaa oTJ0KEHHS 3TOrO nepHo-
Bla enoseimnmMue Han enocaerperuunpimps. B 1837 r. K. Illumnep Bsea
(JepMIIl «JeAHHKOBBI NEePHOL», CYNTas ero BakHeHALHM NPH3HAKOM KOH-
munentassnoe  onejaenenye. B 1839 r. Y. Jlafieap npeinoxua  TepMmiH
JiaeicTolens A o6o3nadenis BCeX OTJ0KEHHA MO0J07Ke MJIHONEeHOBBIX.
8 1846 r. 2. dopbGc HCNOAL3OBAJA TEPMHH «lJICACTONEH» 8 ONHCaHus
D0JBKO XOJA0AN0OT0 JeJANNKOBOTO NepHojaa; aad 6GoJec MOJ0ALIX OTJA0KeHHil
-nianpcmmcu repmun I1. JKepsue «rosonen». B naweit ctpane Bnaots Ao
00-x  rr. TEKyumero peka OTJ0KEHHd - MeTBEPTHUHOIO BpeMeHH, CcJeays
M. Jlajeaw, nasuBaan enocaerperuunniMus, B 1922 r. akaa. A. I1. Ilas-
D08 NPEVIOAHI HA3LIBATL HX «AHTPOINOrCHOM®, CUHTAH, YTO TJIABHLIM CO-
IILITHEM B HCTOPHI Opraniieckoro Mupa Obiio nossiexne veqaoseka (Crpa-
murpadgus CCCP, 1982). A. I1. Ilasaos (1936) nucaa: «.. BO3MOXKHO,
1o npusnalor Gogaee VI00HBIM pasandath B HOBO (TpeTnunoii) spe Tpn
jaiepiosa: najeored, neoren u antponored», Ecrectsenno, uTto roJjoues,
LK, KAK Cro HasulBaJi B NPOUNIOM Beke, «aJI0BHII», ABJAAIOUIHIECH NO
MOWEnpuuATOil  TOUKe 3pennus  nocJaeaneit MOX0f YCTBEPTHYHOrO NEpHO-
sa, otnocnics akaa. A. T ITapjrossiM K autponoreny.

Tepmun eantponorens caenadcs B naweil crpase oQHIMAALHBIM, XO-
151 COBETCKas reogoriueckas cayxba npuiepmiupaercs npuusToro nHa 3a-
HAJe HAUMCHOBANNS  «UeTBepPTHYHLIE nepnoi». OcuoBaHHe YeTBEPTHYHBIX
ATAOKEHIHE WAn anTponorena B Hawell cTpane TPaAHUHOHHO TPOBOAHTCH
001 GAKHUCKHMH OTJOZKEHHAMH, YTO COOTBETCTBYET OCHOBAaHMIO KpoMepa

ARFAHH 11 COOTBETCTBYET BO3pacTy 0koao 750 Teic. Jet. Muorne yuenbie

- mac W oua 3anae coraacho pekomeniamnsiM MeKAYHAPOAHOTO TreoJio-
teckoro  konrpecca (XVIIT ceccnst B 1948 r. B Jlowaone) nposoast
IKHIOI0  TPpaniily yeTBepTHUHBIX OTJAOKeHHI 10 OCHOBAHMIO KOHTHHEH-
BAMBHBIX  OTJOXKeNHil Bepxuero suajadpanka W ero MOpCKOro amaJora
Blanabpns, uro coorsercrsyer sospacty 1,87-2,0 man. aer (Hukndopo-
gia, 1982). B srom cayuae GnGepckoe oJejieHenie, cOOTBETCTBYIOLICE Mpe-
HHrHACKOMY NOX0JIOAaHNIO, OcTaercss B nanoneHe. Ecam  HCXoanTs Ha
(LAHMATOCTPATHIPADHYCCKOrD  KPHTEPHA—PE3KOro MOXOA0AaHHsA B ceBep-
OIOM  nONYWapi, Ha KOTOPOM OCHOBLIBACTCH BLIACJACHHE HETBECPTHYHOTQ
JCPHOAA, TO B HEro J0J#HO OLITh BKJAIOYeHo i OGuGepckoe odeiaeHciie;
IWIC/IOBATEABHO, HIZKHAS Tpauula anTponorena Ao/Kna ObITL omyuiena
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jBaTh €ro Kak caM Lo pogpaen
spea. X pO0 51: Tr?asecmoﬁ CTENCHM HA MOJAYHABUIEMCS BCACACTBIC TAKOTO
OCHOQB':LI::;Tuecoomercrsm: \eAKAY ATHTEABHOCTBIO HETBEPTIMHOrO M BCCX
BB )

\cKkilx epi010B. HEKOTOPLIM yTEWeHHeM MOri0 &Iy
e ot l‘ﬂf'-l?::t:q;u-‘rl:):i nfaggoqle'ruepmunug NepHo TOJALKO Hauadacst I
HKHTD cooﬁpaﬁ*iz:a He \IE}II;LI.IL‘E BpeMSi, UM HpeablAyle. [ToaToMy MBICAb
4yTO OH I1P0.'1-11L.rgc Tllll.HHﬂ nepuoi, ei1Ba HauaBUIHCh, BCETO KaRNX-11100
e ipin ?H it E:H'l."lllﬂlla JeT Ha3lal, VKe 3aronuiacs, e BBHI3OBET 9H-
Hpa c :10.1331[-93101.‘01; NPUBBIKIINX 38 TEPMIUHOM «reOJIOTIMECKITT NepHoi®
Elﬂé'arzdz'rbeaﬁu. ch&;cllll. jaMepsieMble JCCATKAMIL MILLAIONOB JCT. I'em

senee 3TO Tak. :
% !JS{D)KIIO l'IpE,lBII.-'leTb TP OCHOBHBIX BO3paikenilst HPOTHB Bhijeqaecnns
1eXHOreHoBOro nepunoaa: OTCYTCTBLE HOBBIX POJIOB H BHIOB tba}'uu: noJay-

yajollasicss KPaTKOCTh HETBEPTIUHOrO nepioia i yOexAeHHe B TOM, ‘:'l;lD
COBPEMCHHOCTh €CTh aoriveckoe NMPOJOKEHIE UETBEPTHHHOrO nepHoja.

B oTHOWeHHH NEPBOro BO3PAXKEHHs HALO0 YyKa3arb, YTO [1aJ1e0NTON0-
FivecKnit METO 1107pasieenis ua INCeprOLL OTHOCHTCS TOIBKO K tb.allc-
pO3010, H TO He MOAHOCTLIO, TaK KaK yXKe s MeTBepTHuHON cucreMbl
CTANUHTEABHON MEPTOll ABAKI0CH HE M3MeHenne (aynn, a noxoA0Aanne,
i nanee moapasjedenne Beiaercs 1o KAnMaTocTpaTurpaguueckim  npus-
paxam. Kak nspectno, K AOKeMOpHIO NaJCOHTOJOrIMECKIl MCTOL NOKA
HCHpHMenuM, 1 B psjae caydacns jenoabsyerest paanomerpuueckiii. Kpn-
THKA NPEATOXKEHHs O BbiA/eHNI TEXHOreHoBoro nephoia ¢ MOJNUHI OT-
cyTCTBHS GHOCTpATHrpaduuecKix KpIHTEPHER HEKOPPEKTHA YKe NOTOMY,
4TO STH KPHTEPHH HE BHUICPAKHBAIOTCH U WIS CAMOTO anTponorend. Kax
N3BECTHO, OTACAB H SPYCHl BCEX OCTAJBLHLIX CHCTCM (haneposos Bl ACNIOT-
ol o napumM  Onocrpatirpadui Ha OCHOBAHMH H3YUCHIS KOMILICKCOR
(ayHbl MOPCKHX CTEHOTaJNHHLIX (eCno3BOHOMHBIX 1T IMpocTeiimix, 4T0 0Ka-
2aJ0ChL COBEPHICHHO HENpPHMEHIMbLIM K YeTBEPTHUNOM cHeTeMe; B ueil ner
BOOGLIC HHYErO MOXO/KETo Ha SIPYCHl OCTAALHBIX cHCTeM (aneposos. ITos-
TOMY B cTpatnrpaduin HeTBepTHUNLIX OTJVIOZKEHIIT IPHHANMAeTes Hepapxis
TAKCOHOMETPHUCCKHX eAnHiiL Gojiee HH3KOrO panra (Crparurpadmusi...,
1982, ¢. 113). Ecrecrsento, uto rpaniiina MEay HEOreHOM i anrTponore-
HOM, T/€ CTBIKYIOTCS /IBE HCPapXuil ¢ panramii, OTJAHYAIOIIMICS Ha O/HI-
ABa 1OPsiKa, YCJIOBHA H HEyCTOfuHBA. Ecar HCXOJANTL N3 NPHOPHTETA Bbi-
ACJCHHS 301 B KaflHo30e, TO NPOBEAEHHE HIXKHC rpaniibl 104 ocHOBA-
nunem 3onst Globorotalia truncatulinoides moxer OwTh onpasjiano, Xoti
3Ta 30HAa HavyaJa OTKJaabiBaThes ueped 700 Thic. JeT nocjae nepsoro pes-
KOr0 MOXOJOJANNsi B CEBEPHOM MNOJAywWapuu, npuseamero K GuGepckomy
onejenennio. Ecian ke npHOPHTETHBIM SABJSETCH 4YepeioBanie XoJ0AHbIX
ISNHAJ0B W TeMALIX  HHTEPrJsLNaJNoB, TO COBEpPUIEHHO [IpaBoOMEepio
TIpOBeJeHNe rPaHHlUbl HMEHHO TaM, rjae oHa ACHCTBHTEJIBHO NPOXOAAT, T.
C. MOJL CPeAHHM BHAJa(panKoM.

Jlas wersepTiunoit crpaturpadun nOMuMo 1100aJAbHBIX KAUMaTHUC-
CKHX XapagTepHcTHK O00/blOe JiavycHie HMEIOT HPOBHHUHAJBILIC 30HL,

goBaniy CPt.‘,IHEI‘IJ

o s S . .
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FRACICHNLIC 10 KOMNACKCaM (ayuu nasemnux Mackonstaioumx (Ipo-
uon, 1948), oanako suacaenne 30i 0o sTOMY npHsnaky, «0yvayun samuefi-
UM CPEICTBOM A2ALNER BHYTPH- M MCHPErHOHAALHOR KOPPeTAlMH, He
ABARCTCH BCE e OCHOBON NOCTPOEHHA PErHOMAILHBIX NOApa3Aenesuit
cipaturpauicckux cxems (Crpaturpadua..., 1982, c. 118). Hs ckasan-
HOTO BHAHO, 4TO OTCYTCTBHE HOBWX PUIOB # BHAOB GzyHW He MOMKET cay-
ANTL NPENATCTEHEM K BHACACHHIO NATEPHYHOrO AN TeXHOreHOBOro ne-
[HOAa, TaKk Kak OH OUPCACAACTCH COBCPIICHHO APYTHM NPHIHAKOM—Teo-
AOTHYICCKOR ACHTCABHOCTLIO 4eaobeka. M waxonen, wenpasnabuo AyMaTh,
10 TOALKO MOABJACHNHE HOBLIX BHAOB MOKET 3HaMeHoBaTL coGofi macryi-
AeHie  CICIYIOMEro reoJoruteckoro Nepiola; oo MOAKET XapakTepiso-
BATRCH 3 MACCOBLM HCSCIHOBURHEM CYUIECTBYIOULIX BHAOB, KaK 310 npo-
HEXOT 8 nawe speus. Boaee 1oro, Maccopoe BuMHPanue KHBOTHBIX 0CO-
GEHHO  XapakTepuo s 00jdce BLICOKOTD TaKCOHOMETPHHECKOro pasra—
EOJOrNMECKO 3PBI: B KOHIE Naaco3od Hewesao okodo 96% obuiero gue-
[1d MOPCKHX AHBOTHEX, 2 B Konle me30304—75% (Byasiko, 1984). ITpo-
HECC BHMHPAHNA BHAOB Pa3BHBACTCH B Halld AMM C yBeIHYHBalOWeAcs
CROPOCTLIO, €ro MOAHO Ha0JI01aTL ¢ Pasinyioll OTYETIAHBOCTBIO MO BCE
demae, M, BCPOATHO, K KOMLY HaYHHAIOUIErocHs THCHYEICTHS KH3HbL Ha
demae Gyaer cosepuienno Henoxoma Ha TV, KoTtopas Oulaa cBOMCTBEHHa
HauaAy rojouena,

B otwomenuy Broporo sospamenns neofxoanwmo NOMHHTB, 4TO ApoG-
HOCTL BOAPA3ACACHHR NPOMCKYTKOB BPCMEHN 10J7KHa YBeJAHUNBATLCH 110
Mepe npubamKenus K cospemennoctn (Fairbridge, 1968), uto Goaee co-
UIBETCTBYCT NPaBHALHOCTH BPEMCHHOR NEPCNeKTHEL H OTBEYAET MJIOTHO-
CTH Hmeoueiics ungopmaunin. 310 MOKHO BHICTL Ha npiMepe ymerib-
AMAOMEAcH JAHTEIbHOCTI FeOAOTIYCCKIX 5p: pueli BMecTe ¢ BeiLioy?
(sepxunit nporeposzoit) pamaca 1030 san. JA€T, CACAYIOuIas 3a HHM 3pa—
naneosoii—340 man. aer, aaace me303oii—163 maw. aer u Hakonew kaii-
ro30it—67 man. aer. Moxuo npusecty euie oaun 10801 B N01b3y Jlonyce-
THMOCTH 11 HEOOXOINMOCTH  BHACACHIN NATEPHUNOrO nepHojia, HeCMOTpH
hd NOAYHAIOMYIOCH NPH 95TOM KPATKOCTH YETBCPTHUHOrO. Beamkoe KOHTH-
HENTAILHOC  OJCACHENIG, snaMenyiouee YeTBepTHIHB  nepHo1, G0,
KAK H3BECTHO, He eanncTsennus. B ucropnn  3eman Obao  Heckoanko
RPYHHEIX 0 HPOAONANTCABHMY JCAHNKOBLX 300X, O0CTABMBIIINX Gecenop-
KLE CACAL B BHC JACAUNKOBON WITPHXOBKI H THAJIHTOBBLIX OTI0MKEHHIL.
Ome Guan B e fporepozoe (okoso 2,3 mapiL acr nazan), n BEpXieM
nporeposoe (950900 saw., 750 man. 1 600 wam. aer naszan). s BCPAHEM
opaopike (oxkoao 450 man. Jer uazair) W nakomen BEPXHEM KapOowne---
nanGoaee napecTuas ACANMKOBAA 3M0XA, LIMBIAGCH 0Kkoao 40 MJI, JeT
(310270 man. aer wasan) (Jaon, 1982). Oanako nukorga we crapmics
BOMPOC 0 BLACICHHH THX 3N0X B CAMOCTOATEALHEIC TCONOTIIECKIe To-
proaut, Tlocacausts Jeannkosan snoxa Ouaa Buieaena p CAMOCTOATE ;-
WL HETBCPTHYNBIT nepios e MOTOMY, YTO OHa HEM-IHOO 0COOBIM OTJH-
HATACH OT HPEAMCCTHYIONN, a BCICACTBIS GECCnopHOCTH ce orpomMuoii po-
JIE LTS NeTIOBEYECTBA 1 ee AVUIIeH H3YYCHIOCTH.

B ommowenn rpernero BO3pamens cJaeiyer oTMeTHTh, YTO  XOTH
NCTBEPTHRNBIT DCPHOA MHOIHMIE aBTOpamy OlpeieasieTest no JBYM NpH3-

* Xors pndefi pyecte ¢ nenon (nepxnuiv nporeposoii), navaswmiicn 1600 i 3aKon-

i 570 man, ger wanad, none amanercs Jpofl, o anmL ee noapszneicHme, 1npa-

TAK Kak TPYIOCIN © npuMencineM na-

ACOUTOROFHICCKOrO  METOAD K UpPOTeporon GYANT NCCOMHCHNO NPCOAOICHN, YTO 0380

AUT pasaean s ieiin i NPOMEKYTOK  BpeMeni Memay ApReeM 11 naacosoem  (0kogao

2 MAPAL ACT) na 9pW N HCPHOA © T, H100H COOTHETCIBYIOULE 1M FPYINK W CHeTe-
MW TOAABAIICE  Crpatirpadireckoil ROPPEIIiNg A0 OTAXACHILY  KOHIICHTOR,
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uauar-l-—mnxu.m:lamuo i NOABJICHUK ‘lt‘.’lUBt‘l\'a_. BTOPOH TNPH3HAK HOCHT
aaapHeiiiie noiapasieacuius 1eT-

crOpee CHMBOANYECKI XapaKTep: BCe :
HCPTHHHOTO nepioaa caeaanbl HCXOs TOJBLKO H3 KANMATHHCCKIIX H3MCHE-

uuit. Buiao npeanomeHo MHOMECTBO CXCM MOAPA3AeICHIT YeTBEPTHUHOTO
neproia, H Bee oOHil ocHoBanbl HA KAIMaTOCTPATUrPAQHUCCKIX NPHIHAKAN
{ Huxndoposa, rOMIIIA08, K KOTOPbLIM OTHOCHTCS aB-

1982). CeseiicTs0
CTPAJIONHTEKH, cOBpeMENHHe 10N, MNOosi-

apxauTpons, naae0anTponLl 1
suaics Ha 3emae 6,5—7 MJi. JeT Hasal, OAHAKO JAaXKe caMmble Pallikaab-
Ho uacrpueimuc

VieHble He OTOABITAIOT HILKHIOW TPAHNLY HCTBEPTHHNO-
ro mepHoaa Ha TaKoe ppems. [laxe taroil BaXXHBI Aas anTponorenesa
¢akr, Kak MOSBICHIE yoJ0BCKA COBPEMEHHOTO suga—Homo sapiens,
saieBUNfl MECTO npinMepHo

55 Thc. JeT Ha3dal, HUKaK He CKas3aacs ua cxe-
\e noapasAeteniiii YETBEPTHHHOTO nepito1a. ITO BNOIHE NOHATHO I COOT-
BETCTBYOT CAGTaHHOMY BHILC BHBOAY O TOM, 4TO MAJICOANTHYECKHIl ueo-
pek KaK Te0JOrHYecKilfl arent HitucM jie OTANYAJCH OT APYFHX JKHBHIX CYy-
uiects., Pasantiie BOSHHKIO TOJBKO B roJIolene, Korjla B X0AE HeOJHTH-
necKofl PEBOIOWINL YeJ0BEK mepeied K TPON3BOACTBY nnuwi. CoBpemen-
OCTL ABANETCS PE3YabTAaTOM DEBOIOLIOHNOIO NSMEHEHIA XoasiicTBen-
KOTO YK1ala, Bbi3BaBilero pii HHAKCHEPHO-TCOJIOTHYCCKIX  NOCASACTBHIT.
Ecau G ueaopex He NMEpele] K 3eMICAETHIO 1 CKOTOBOACTBY, a 3aTeM BO
BCeBO3PACTAIONLIN TeMmax me crad 3aHIMATLCS NPOMBIULICHHBIM 11POII3-
BOACTBOM, TO COBPEMEHHOCTH OTHOCILIACK Obl K OMEpeHOMY HUTeprasiia-
Ay AHTPONOreHOBOro NEpHOAA. TakoBbl MaTepHAMICTHUCCKIE OCHOBAHIS
phieJeHis TexHOrenoBoro nephoia.

Jlas Buieaenns TeXHOrEHOBOTO TNEPHOAa HMEeTcsi Aaxe 0oJablue Oc-
ROBaNHL, UeM NMeIoch B OTHOLICHHI AHTPONOrEHOBOrO; 3ITO, m.)-nepm,t:
~oficTBIfe HOBOTO, paiee HCU3BECTHOTO 1 OYCHL MOIMNOro FC00FIUCCKOTO
arenTa W, BO-DTOPHIX, 3HaueHIE 3TOrO MepHoia AJs uenosedccrsa. [Nown-
Mamie poan i Mecta TEXHOrEHOBOO MNEPHOAA B CICTEME Mbill Tennst ne
OGXOANMO IS NPABIIBHON OLCHKH COBPEMEHHBIX Tenxenii pasp o
SuKa 3eMail i BO3MOKHOCTH TEOJMOFHYeCKHX NPOrno3on :memuu?y Sl
1eNoCPeACTBEHIOe OTHOWENIEe K OyaAymemy Haueii llll‘lill-f‘lllsalllli; i

OLPLALLUNTL BPBLAFSRLLPL Nh MPASLULLAL SLhLASLLANT
2002 KL prp. why., weap., whjub. g, goljone SO0 SEP-USUE UGS DG

"Il.{!llrmm: 'n!p‘ffﬁhf, uly X

- - haphg' wilgh gl

:::ng;:lz. Suspgme yapdmiichmfl poddile ntdﬁqlnglf:ltubl :zpﬁ?f; m":f;”}:"';{';'{{:ﬂhﬁ wlglilyne G-

,“_l;"m :E:ff:' -"lmqml:;ﬁqafﬁfqr[- '{ﬂ.'!"l"ﬂ:f:mﬂjud” phgswtimp folphy ‘k f":;'f, lﬂ"'{"mﬁl uphmp |

r:;”‘;!rh’{. ;I"'hﬂq"f’ alr, "f'f'u""‘!"““'"!' hlpnd  wgguad L qumn l:mmlllff:ﬂlz o Bhakmani

L L i ’

"'!mfml-ml}"h!{:m ;ﬂ;f'd#nwmmm upngbubbpfe pbflwgph wdpagg an’l:fﬁp!qn‘[a r.w;.:fu“”“

i Gt s, :{-}ﬁ) Sud bifurefmad | ofbpghle 10 Swqup mupnol plfl g

I!- f"m;,fu; wbwﬁ .'."ﬂ ':"f' hane Gplhpl dwlhplngfif nboph g bl lflm]mr,[. ,,rr mifl gl oSy

Syl ;hf ';!Wa:"rf’ ;"}W'{'wb lpudd slesmprovugm g blews g fole Jmlfmimﬁw;p:mﬁff ﬁf;r ';: ot Pm"

AT 1 l:l mﬁm”w,m[r{fll wlgd lfmu!llr, "'ld' u&“{ e a ki F"F’l’lﬂ"mb Hyusaf
I daalp Swqupuelpolp g pouds by L Snpnghbma L ghoofple fiwa-

[/} :
Yt &Q{:‘:‘;‘:‘;j';:;::[;’%ﬂ:;iazf:‘lz&‘:f:m:m?;mfl Epblpmulpny Swhnbu Lijng plim
dwnnulp: M d

ap ki fulen g lifow frfs u ) I w e e mp b Ghwuf milh
nny ﬂilbp{] w L my,

5 purgneftpnch of

plulypls wpnglubbpl wpognd g ujf.. Wﬂnqﬁ{'ﬂ ﬁﬁﬁpﬂmﬁimﬁﬁ !f
A g

L2002 %U 4
U bk nhadbfowbfihu g pwpnpumnppu gl fuppy

T

e e e Tl T T - ————

e -



FEOJIOTMMECKHE ABJAEHHA H NPOLIECCH B TEXHOTEHE 43

N dbp wblpmnbplugh mbowhbopy Swbgpen Judwbulh, wy bwh Jp bphpo-
o pubwluls dudwhwluypguihy Jymoopb whghbne dudwlbal pupdp mbimabpl
™ wl‘mfnfmﬂ!mfl mibhgny lhuwwmwunpoBply Juwqubbph fbpupbpdwdp:

Nhinp b dnnwbay, np wyg whgmdbbpp  whmed Lph Of pwlp  Swpnegp
W Cwgup b bnglfely df pubp dfygfel ewph

MY Bl SEWLNRGLILER SPASLUWLIE 2RGSO

Il APA8LUWLE

wpbgbrofput L GhEowpu-

(Lelprmpuloljmb,
E rp wqnbgoipymbp)

Lwljub 1nr0nﬂ

Subuiitoulksby ArNsuinGr

(bor Fwrkpurpub L dwudwbulpljy
dwenny qurdnilibopnibip)

LESHuEy APNSEULLE (phaipynidingd mbygh LE ndbbood llrllrt frw Lekrp Jml!"""“-'l’l:"

fimuling wrkp I.|I-l|urm|!mr|5|wm=mﬁ Gwnwguippdwl, srp. fudn
Gwlwrkguryul durgp Ghewngug, wqqlgopudp)

nilpulpnddul L erqubfiqdile),

Bpmmbpngnghy whwad  cpbpdagughl  Lhhl-
wifen Sl Ufwgnol  gpl gnpepyn
e ‘,'fj_,-f- u;mpmﬁm&mﬂ;mﬁ qm&wul,-"mﬁ b
Pifudief ghph pupdpugdol  Sholoubpnd

Spuwhewgplufos  filsvekpoggpoogposolpmod o pug -
duwle b wwnguyupmbpl  Swghgdol Sl bud-
|

Sl lpsle  Srmel s Senproadd

Pl fslyuds Sl S

LT A% T T

| U.p.fjmymlf

Ueflaranqugfle o lpmed

Loausgm i goal

Phanfe bplpw el wpaffle qupguegnol

g Lpugfu & Lflusgpo ghile  fpmosmens e

'f-fuumlqmm_'mhkp!- oy g g el

Wofunifels puus wpoglalibp' wppwgpo kb srmurifs -
g Younngfos D plilepofo wliuefenfumd  Snwudplibipfs
wqnlgnf! pdp

Uwiunflegs — qdp  spmprfuniflgnils wyfipbbpf,
wfimpfongl Swuwmbple b owifdiph bplyo gl
fgolp  nkgf mbbgng  Swupbpf wyqhgnc-
[yl p

wwanygh. dbmbarpmwgpi

NI quply whuwd  csbplaguif  LPblomps
poifomquiby  wpuyg  wiflpugaodl  Swhade  fw-
nhyfpf wgpdets b COupf wpupmdoslpmfljul
pupdpwgdulb '.'.lu.lunltpl{

bphple  dfbnmpapnf  wbfulin-
gl gfle i paglul  Shwbubpay] s grus gy v ¢
dugpgrdmpu gl wangugupmbpl  Sognulfig

.'i"umﬁu !FL Il!fm H

bumphpmflpul Jly b
Trua ly

Yymififs sfimifrafuneflpmile  pfid froo ke, wrls fulemgm -
qlres e

MHegfelipfe dfomfrmpuneflynce  plabospgpadbupbpu -
fwle puligpudmle  guagugdal b pugupblp
hsnmgline  dulibinl

Swhpugfl  wpgpme-
Hlmpapmiflpul dordu -

Fpmidonfe  fpmpoad s papaiflyete  dwd wilosdy,
g oo nbaguasfn fencl pulighpfe  of pros o -
rh Jmlfmluul"

Vpmbimfe ggmidd whgudwel Swpflgdful duw-
o wiloens fy

Frvuiogl sfnsfnfumeflpmbe dbfoubflpulpl dp-
quclpluale, wpupuwpmwdygmfllp dinghbygme b wh-
s el dwidobwly, wpibhumu ol n-
nhph  wwhgdand  ghobfs  nblmgafifugfogh
dual vaben fy

Honfe Lplposgloslyfe appadfofe quepyqugdo e~

Sl [rwmmf.fubﬁf,mf‘mh Ul pon fl st
bl ponsf

o gl plpifwd pllipfo popfud i sfimifen fani -
[Tyueke empprn b fuls folpeas fpaasle b pas g [l ks
whon ol pof

"'fnmm'-‘ﬂnp’l LTI

Wippfe  wpus Suplnid & wnwdfiligm Gumifudp-
Ylph  puwpfedmh shadfinfuncflymels oo S k-
gpaweu e 3l pofl pocds 'Jamﬁmﬁ;n{

Uadfwiplipu gl nhppp popnfuniflgmls wiplpp
vpugrampubihygne b phpplph fpw hmp snnhp
gripmglibgee dond wlonly (Aoifu Sy fo  povprins -
gl e doded el fo (geud )



{. H. TEP-CTENAHSH

44

Jufbphniyfif f:i,.lmf Yrapauma b
‘:‘r‘f;ﬁnbﬁr" r‘n"‘.h"’i (-Iq.umt‘f}

sl gl Jesshespuslpfe mwumﬁ'nuf. INICE
::ﬁ:l ‘:::Jmhlip; fu‘lr-pnﬂpul shenlim®-

#d

l"l-l‘lr'll'l.‘-lu'l"’lll’ll‘
Uonpghabps globph qnymgmd Y pume gfih
:f’wﬁlﬁpl&l

Pymeqmdblpf,
g gmd qukglpfp

bph
ultmﬁ’bﬁjlﬁ me .‘1“# P
'ﬁpﬁw’lflult fLPW!f""

Unqulipbbph o fymguullbpf gryugmd bpl-
pugupdbpl  dundulil

Vs onf s b prue i il

Vwnwdmfljul  gajugnul

Seflpdulpul  wwnwdnfl b qhypuguigfrs

Ukwbopfimaghlb sl pos bl fo g s gmud

Fhwbappmuft  ddbnkhp

lﬂl’]ﬂ
bplpp dwhbplayfp pebgmd  wmapghe
dmpmunbbph dpe & qugh, budPp e grb Vb
Jal  dwdwbul

Phambwgphph dwljoopguif -{u(nrhluﬂ;ﬂl .-
pugdwl, sansgplwl, Lifwaqrplol, glinkuga-
phpp Swbigme b gwhgbply Tmu hupmiwinf
bbb pnf

Stpulimgbboghl fwpunf ummpug-u'
2pqpmmbpebplulul  fadblbph  funmgmd
Ppmgnafbbpl, wnqubpbbph. whpufulbph  ga-
gugmal pubghpl gpw duhnwhugpl o dp-
duwbgdul Shymulhbph qupguglul b bl flu -
fopdwl  m phabudaplwl  dudwbal

Unqubphbph ne yngaafibph gupugnul qwb-
shpf  ghgdwl Judwbuh

Shfulingllogfle Vwadudpbbph  gny wymul
Gpmbunf  wwnkgnul
sl-‘\:hugﬁim;’aﬁ mlp‘n&m’uu!l mum!waulJ

bn'p Swiwdpbbph wynhrul oguwlup b~
dabbph puwg Jwlwgapdfwl dwdwhwl

Mhpdwidfrgntlpugfie  &fbn

LHEUOEG APNSLULLE (phapynidingd wbgh LG odbinad beleh few nwgpowlmp] Py fog-
dub L brhep GLefpG ghrdnippub wqpbgnipjudp)

Mo dfple dhmmnblpf  gogogod
-\'.’s'a;ufmf-l[uwh.qluf f}p{q&ﬁ b byglimen?

fphple hhglp eowpwyuol  nogfmwlofol  puy-
g gl haleish pr]

Stywmabfely wpngbabhply wowgugud  whpudfi-
Vo L T

lm{an 1
r pradelehp

"l'm{m:flb wngipbihply  Gppleaus oo g afrefuan -
flf-plqmﬂlmlr

[/ o forens Vrus g fele
o jos gl

smupbply  wwwpmgud  wfbpodme.

ghdbvmm|  foliggad bpunnldpf
e plps o pfo g pus gl

Opupafustip  gaguwgnul
Uyl bl pfr, wncmublpls b hapadigl gn-
Jugmod

Uhuglbph  Swduiblonpubugnot  dugd

gl gh
#;ip&ﬁgﬁmgﬁwjﬁ b gpuphpl & -
Pymiieishph imlfwﬁw{vz s el

U hwwgblipfs
bmul

wimwgmul s gugepdafl o~

Usnnplplyp ps shpdaefl punke oqumuwgnpdnul  hpl-
g gl prid v g fol (bf.pq&m{ol}m;md
ﬂwqﬁnm#mﬁl{ {flu“.fnnlﬂ"p[l J!-fml’ﬁ‘a‘l o

o wrkeal s ke Lubpgfugp oguugnpdned  wmnd il
Ebhpglbufilywgnul ¥

Shfubinglblou gl bphpuwpupdbp

g pusplels
gy dudubil 4

Nagprap  pufurgfile Smophpfs qbd & bpulighy
wupus pur gl

Uggnnfi, fubghybtf, Sefuswugulme we Sblow-
wpurlpme  wwmmgnal

i wnbife  winmgnul

Shqprmb bl fwh  funngghl wligpuls
dedfmiyffibpl  Gunmguul W G

ﬂu‘w&m- wumgnol

ap-ﬂumm&mlr wpdwinbph, lmwm&ltf:pﬁ k
hnpmbigh  awwgnul

Zmﬁpqunp Lpl Swpowwgnul



FEOJIOrHYECKHE ABJAEHHA H NPOLECCH B TEXHOIEHE 45

UL SPOEEUWLE (pheipynikand wlpp LG adbinod Urk]p L womgbep phgbefodd
gadeglrdugpl  dpgndpuhs sbwlgpebicrh wqqlgmppady)

abppmdp  wpbfilg gpwdifiy

Khpidwdfpndyuyghl  Lblpghuyf wawgmd e

pudbegll andplpp gofided duedubel

thpdwd fgnihugpl  nbwljuapblpnd

HODFAFLILAIA APOBLUWLE (phaipmidinid whnh Lé adiliowl qlaborbkeh poblpeofGhep duw-
bl purdegbrdugpl djpnilju pl wraglolbeh wonbguippudp)

Budp  Lhdbblbpl  wpbfiby

WHLUILPULILGLY AFN5BUVLE  (phmipjuiband mbhop

Q‘llﬂlsﬁtl‘p '.’w"l‘ ﬂlﬂ.‘ﬂ:’& ﬂ‘-&n.’-
bbpmd

LE wmibLGool brlrp fro Bwobwlo-

Funghl Ywhke wiblygng pwyg pury npbudhl Budulureqbe) pEMlwluqduibrufal phyedula-

prub glnrkipd)

gy wbwakpy Fwdmp wdbbwogmudba op-
qudenlpule dlchple  plulpuls  plmpmflimb, oplb
wighlygdnid L bpuly  dwuloughuogaolngd

Pagilosfif] dwimn Alehpf guogl  posglugusline-
Py, wpp wwemed | glogle sfnpp wphugldp
qrunbghny  pugdufifol Lingrgpoulol opdi-
Jumprhple  qpugiluwlep

Vwnwbwmnpomgfud  spgulfigdibpl  hopgudp
wblymmbefelpssghn wlpsfos] susposgpgulomod”  sfomfor -
fumd o gplwbbebpad  Swpdwpfbpme wbilwpfi-
Y T N T T T

Opnuiefoyilobply Ymp bussllibp, ghybph, ph-

Fawipgme Swidup wil Lol Aibph wp-
Shumolpuls  plopmifipnl, aph meqlhgdmal |
bpuly  guidbumfljs g fospmnf

My puwgdwfifel,  ppwphy mdly mwppbpdag
Alekpp pugh wopwdnad Gphpl fpw, app -
mad | ghugfe pagdwfi] Limpagfioluh apd-
busfunprbpl  guinwpldubp

Opguabfiqdbple  pugdufife] wbuwlibbiph 4ap-
gl wblpmalflusbe '-'wll'qaupw Qg -
prilemed” dwpgme fngdfg migqulpl fad whng -
qulfe  mplepu gl wl han bl pf

Mhlurgfle bbb

wialefiplobple b wofbgle pupdp wulunbbbpl w-
i gasgmid

GEOLOGICAL PHENOMENA AND PROCESSES
IN THE TECHNOGENE

GEORGE TER-STEPANIAN, Prof., Dr. Sc. (Eng.), Corr. Mem. Armen. Ac. Sc.!

Synopsis. From the beginning of the Holocene, due fo the transition from food
approprialion o food production Man's aclivily became sironger and more inlensive;
it should be separated from the general group «activity of organismss and considered
an independent geological agenl inereasingly affecting (he procecding of many exo-
genons and some endogenous processes. The proceeding of this process during both
the Prolerozoic and the Phanerczoie (about 25 hillion vears) is compared with what
vieurs in Nature for the last 10 thousand years, The Larth surface changes rapidly
This makes il possible to sfale about the fransition irom the Quaternary or {he Pleis.
tocene lo the Quinary or the Technogene, which started in the Holocene and will sel
in completely in the nearest millenium,

| m—

Man reproduces natural processes

Man’s technical activity became a powerful geological agent influen-
cing increasingly the environmeni. This influence starled in the begin-
ning of the Holocene, increased during the lasl centuries and became
quite evidenl nowadays. The recent scientific and lechnical publicalions
give enormous information regarding lhe changes in the environment
and their consequences. These changes are of prime importance nol only
in the biological, ecological, economic or social respects, but are of geo
logical significance too. In order {o clear up this question differeni geo-

! Head, Laboralory of Geomechanics, IGES, Arm. Ac. Sc,
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' . od wi psulls of Man's
logical processes and phenomend are compared with resulls « :
ubc S5€3 ai
‘hnical activity (Table). . et =
h’“hm.‘a! 't m'lugiml agents acling on Earth ) crust .l_lhl ’pl‘t'u(:-."::
\dart[,mlfhgr:, in natural conditions are shown in the leit parl ol the
8L : = = = rpeeits r . AW .~
Table 'h}'le :umc extraterrestial agents and processes which m.\xrr :;L‘
Tahl:i‘ s !Ll1"E'|r1h in natural conditions are shown in lower part (\1‘ l_-.‘
Tob Unh-L ct;]ilii.' and recent Man acting as a geological agent Is
Aape. e hi part. One can see in the Table that Man repro-
Eh“:n imila:in% prﬂ\'mitu or affects many geological and some extrater-
l1Ces, =1 =

rcsu%llinl::ri?:e:i?'energy balance of the earth surface. Man uses i;;crca-
3 » slivere ’ a5 ’ . ae-
e conrces of energy delivered by the Sun now (wood),

B 11 piat oil, gas) and to be discharged in the future

q : in the past (coal, ged in th ;
L{;g:;ld(}ﬁﬂall heal? radioactive decay). Man approahces rapidly to the

dangerous limit of the energy use which will bring the Earth to ther-

mal death. )
Physical weathering.
breaking, the latier being

SeS. : y
g Removal of waste. The intensive deforestation of large areas cau-

sed soil erosion, baring of mountain slopes, forming deserts, landslides
and mudflows. shallowing rivers, disastrous floods, a_ccoloralcd washout,
extending the big river deltas, etc. The amount of displaced substances
nears to 10000 km?® annually and continues fo increase rapidly.

Chemical weathering. Chemical engineering consists of different
{ransformations. Due to the larger range of lemperatures and pressu-
res, the use of electric, magnelic, ultrasonic, radiation and other Tields,
choice of raw materials, their cleaning, etc., the artifical substances are
much more varied compared to products of rock decay. Artificial rocks
are produced—grouted soil, brick, concrete, ashes, slags, (ailings, elc.

Relief. New lechnogenetic types of reliel have been formed-—arcas
of soil erosion and sand deflation due lo deforestation, bad lands, man-
induced deserts, accumulative ridges, terraced slopes, roads, dams, sill-
ed waler resevoirs, deep opencast mines, waslte dumps, spoil heaps, lail-
ing piles, transport tunnels, bridges, lowers, deep mines and finally cit-
ies which creale a peculiar honeycomb-like structure composed of un-
derground openings and hollow buildings.

Hydrogeological conditions. Big waler reservoires, irrigalion, drai-
nage, leakage from canals, waler pipe-lines and sewers change consider-
ably the ground water table. In cities supplied wilh water from remole
sources a dome-like rise of the groundwaler table occurs and swelling
of expansive clays or settlement of collapsive loé¢ssial soils may lake
place. In cities supplied with underground water deep cones of influence
are formed in the groundwaler table and consolidation of clay strata due
to the increase of effective siresses or restoration of karst processes are
possible. The chemical composilion of underground waler changes due
to pollution, leakage from conduils, wasle leaching and infiltration of
solutions (Legget, 1973).

Mass movement on slopes. Landslides in developed couniries are |
caused mostly by unreasonable human aclivily, e. g. by excessive under-
cutling of slopes, deforestation, high pore pressure afler walering, high
seepage pressure due {o rapid drawdown of waler reservoirs, ele. (Bolf
et al., 1977; Radbruch-Hall, Varnes, 1976; Shusler, 1979; Varnes, 1978;
Zaruba, 1982).

Quarrying and mining are man-made rock
made on the depth unusual for natural proces-
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River erosion. Local base levels for the upsiream parts of the drain-
age network are created due to the dam consiruction; the river bed ero-
sion is siropped and deposils begin lo accumulaie in water reservoirs.
The river regulation stops the lateral erosion. Intensive washout of banks
accompanied by landslides occurs at waler reservoirs in plains. Diver-
sion of the run-ofi from one basin into oiher through the consiruction of
hydroelectric planis changes the drainage sysltem. A noticeable part of
the river run-off is used by Man for his needs even now; most of it un-
doubtedly will be used repeatedly in the fulure, and the river erosion will
be preserved in the upper reaches only.

Abrasion. Many sections of shores are protected with embankments,
piers, breakwaters, quay walls from abrasion. Marches are protecled by
embankments and drained and shallow sea botioms are filled up. The proc-
ess of shore protection and sea botlom winning on shelis will continue.
With the increase in the length of protected shores the role of abrasion
will diminish (Pososckust, 1979; Cepreep, 1982; Legget, 1973).

Sinking of the ground surface. Technogenelic subsidence of the
ground surface resulls from mining and exiraction of water, gaz and oil.

Endogenous processes. The most important endogenous process re-
produced by Man is the industrial production of as i «natives» metfalls—
iron, aluminium, copper, zine, lead, tin, elc., although the technology is
quite different. Human aclivily accelerates two kinds of endogenous proc-
esses which occur in Nature very slowly: radioactive decay of uranium-
235 in alomic reactors and bombs, and conveclive heat exchange of the
planet through using the underground heal in geothermal power plants.
Man induces ecarthquakes by creating big waler reservoirs; they have a
double effect by increasing the load on the ground surface and by in-
creasing the pore pressure, i. e. decreasing the shear sirength ol rocks
(Bolt el al., 1977; Shuster, 1979; Carder, 1970; Chadwick, 1978). It is
possible in principle to control the earthquakes by water injection or a
series of deep blastings in the form of weak impacls producing {rigger
effecls in seismic focuses aimed at successive discharge of accumulated
lectonic siresses. Man can decrease materially the damage caused by
small lava flows through bombing them. This method proved {o be ei-
fective in cases of both pahoehoe and aa lavas (Boll et al, 1977).

Extraterrestial processes. Man reproduces {wo natural processes
which never occured on the Earth. The first one is the synthesis of he-
lium from hydrogen. In natural conditions il takes place in the depth of
slars by temperature aboul 1.5-107 °K; in technogenous conditions it
forms when blasing H-bombs. The second process is the synthesis of
lransuranium melalls from lighter elements. In natural conditions it {ak-
es place by oulbursts of supernova as a result of instability at the late
stages of evolution of the very massive slars by temperature aboul 6-10°
“K. In technogenous condilions the plutonium (atomic number 94) is
produced in alomic reaclors as a by-product; this metall is unknown on
the Earth.

Organic life. Because of the short duration of the Holocene the changes
in organic life consist in the exlintion of the existing species only
but not the formation of new ones. The extintion of large mammals af
the beginning of the Holocene is Man's aclion (prehistoric overkill)
(Marlin, 1967). The overkill continued in the historical time and reached
a large scale in the last two centuries, particularly in North America and
Africa (Dorsl, 1965). More than 300 species of mammals and birds dis-
appeared during the historical time.
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The characteristic I'cnlurch-_'tf ;l‘e:l'gs?n%t:::?“:s ulihe' llll;;:l\l;‘r-rli;::l ‘ph":::ﬁo

consisting in a new geographical distribution of animals anc PTG
> species of planis and animals were domesticated

;‘prl:::ge ar“m:;:-‘e‘; ulfhep world. R&auy endemic species Im\'c‘ disappeared,
come of them can exist now under human protection only. ! jhat:
: Quite different is the selective role of predative animals and Man.
The formers can cope with old or ill herbivorous animals only :Il.l}t lh}*:'o:
by can assist the selection of healthy and strong ones. Man ‘k.lf.l.tl.';rfl:
with any animal and chooses the largest and l!w( ﬂn\ngc%{‘ ‘1‘::1\'\1;“{-8}.
As a result the population deteriorates ([Taasep, 1965; Boessneck, 13908},

Correlation between natural and technogenous processes

Correlation belween some natural and technogenous processes dis-
closed in the analogous effectes is given in Table. It should be born in
mind that the rate of the technogenous processes exceeds that of the nat-
ural ones by several orders. This statement holds not only in reierence
to our tectonically calm time but with respect to the calastruph:c_phaws
of high tectonic acivity in the past at transitions from one m‘ulugw:_ll_ pe-
riod to another as well. It should not be forgoiien that these (ransitions
lasted during hundred thousands and even millions of years.

CORRELATION BETWEEN NATURAL AND TECHNOGENOUS PROCESSES

NATURAL PROCESSES TECHNOGENOUS PROCESSES
{action of geological, cosmic and biolo- (action of neolithic amd modern Man)
gical factors)

LXOCENOUS PROCESSES (in Nature take place on Earth under action of reaching
the earth surface Sun’s electromagnetic radiation, water, wind and ice, meteoritic bom-
bing and organisms paleolithic Man included).

Gradual decrease of the egreenhouse ef- Extremely rapid increase of the «green-

fects beginning from the Prolerozoic in house effcels beginning  from (he 19th

consequence of CO; and waler vapour century in consequense  of fossil fuel

conlent decrease and  oxigen role  in- burning and CO. coutenl increase

crease

Transgressions in the inlerglacials in  Transgression due to {hawing the con-

consequence  of  gellingg  warmer  and tinental glaciers in consequence of the

thawing the glaciers technogenous healing of Earlh's almo-
sphere

Physical wealhering Rock grinding in mining and construe-
tion

emical  weathering Change of substances in chemical engi-
neering

Forming the relicf Changing the relief al forming the mi-
ning landseapes  and construclion  of
cities,- roads, canals ele,

Denudalion Soil culling in conslruclion and soil
transfer by ploughing on slopes

Subacrial  accumulalion Seil Tilling al grading

Spil Tormafion Changing the soils al land lilling and
ferlilizing, deiorestation, forming {he ar-

lificial soils at land recullivalion
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A Development of  londitudinal  profile of
TRt ers

128 Stregn  erosion  and subagqueous  accu-
ims mulslion

“IF Farmation of meanders

3 Coasta] processes—abrasion and  fravel
ulof littoral deposits under action of long-
He¥chore currents

I8 Changing the position of the coastline
s under  action ol waves, upswashes and
ul U ougshore  eurrents

A Earth surface subsidence in consequence
i ol karst processes (poljes)

|
i Ground waler level oscillation in conse-
i guence of changing the climatic condi-

i1 lions

."I:-Furmullrm of karsl

I Furmation of underground streams in

.II karst arcas

1 Formation of rock falls, landslides and
1 mudilows  in denudation  processes on
2 slapes

'l}f—'urmalinll ol landslides and rock falls
it al  earthquakes

7 i Sedimentation

1" Formation of permafrost

1 Degradation of permafrost

1 Formation of meteoritic craters

/- Meteoric  winters

Stoppiag the longitudinal profile devel-
upmem‘ of rivers sl hydrotechnicsl con-
s'rucilon

Changing the distribution of fluval de-
pusits at hydrolechnical consiruction

Straightening of rivers

Protection of coasts and changing the
distribution of littoral deposits al port
canstruction

Changing the position of coastlines at
coas{ proteclion and devel L of new
lands on shelves (draining the sea bot-
toms and filling up the shoals)

Earth suriace subsidence in consequence
of mining, gas production and pumping
out the water and oil

Ground water level change in consequen-
ce of draining, irrigation, underflooding,
pumping out the groundwater and leak.
age irom nelworks

Origination of technogenous karsl
Construction of hydraulic {unnels

Formalion of rock falls, landslides and
mudflows due to pore and secpage pres-
sures, slope undercutting and  loading
the slopes

Formalion of landslides and rock falls
du¢ to slope vibration

Formation of technogenons deposits
Suil freezing
Formalion of technogenous (hermokarst

Formalion of deep quarries al opencas!
mining

Thermonuelear winter

1, ENDOGENOUS PROCESSES (in Nature take place on Earlh under aclion of ra-
i dioaclive decay and internal heat of Earth)

I Formation of native melals

1! Heat Aransfer in Earth's ecrust
1
{

| Heating the Earth's crusi as a resull of
1 radiaetive  decay
i

* Seismicily caused by teclonic processes

I Demolition caused by ava  ilows

I
) Confacl metamorphism of clay rocks

T{.‘-Fnrmuliun ol eonglomerales with ecarbon-
i ale cement

bo4-—-48]

Production of melals in metallurgy

Use of underground heal in geothermal
power

Use of fission energy of radioactive ele-
menis in alomic power

Technogenous earthquakes at filling the
waler reservoirs

Conlrol of lava flows and prolection
irom (hem
Production of brick, ceramics, potlery

and porcelain
Production of econcrete
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Formation of dikes
Formation of obsidian

Origination of diamonds, rubins and co-

rundum
of

Melal conceniration in consequence
magma differentiation and hydrothermal
alteration

HELIOGENOUS PROCESSES (in Nature fake place in interior of th
ow-temperature nuclear ractions)

under action of 1

Synthesis of helium from hydrogen

COSMOGENOUS PROCESSES (in Nature take place during supernov
action of high-temperature nuclear reactions)

Synthesis of heavy metals

BIOLOGICAL
of open dynamic systems with probabilistic

Natural selection of the mosl i_avourahlu
for the given species organic lorms dc-
companied by their specialization

Wide variety of numerous close forms
leading to filling of great quantity of

ecological niches with small areas

Extinction of specialized organisms in
tectonically active epochs as a resull ol

PROCESSES (in Nature take

impervious curiains iy

Construction of ;
WOres

water-development
glass
tificial diamonds, rubing]

Production of

Production of ar
amd  corundum

Ore benification

e Sun and sta

of {hermonuelear power by
the hydrogen bombs and  in
reaclors

Production
blasting
thermonuelear

a outbursts under

Production oi plutonium in atomic reacs
tors

place on Earth in consequence of abilily
bonds to self-organization)

Artificial selection of the most profitablg
for Man organic forms accompanied b
their domestication

Wide prevalence of few, very distine
guishing species  all over lhe
jeading lo deserlion of many ecological
niches
Extinction of many species of organisms

in lectonically caim epoch as resull
direet or indireet extermination by Ma

impossibility to fit up for changing con-
ditions

Origination of new  species, genera,
familics and higher taxons of organism

Gene engineering

Human activity—a new geological agent

The last milleniums and especially this century are characterized by
the increasing human interference in {he life harmony in Nalure eslab<
lished during more {han three billion yeors. The balltle for survival accom
panied by the extermination of living beings is a necessary elemenl of
this harmony, its causes being well known. Naturally the numerical and
specific composition of microorganisms, plants, fungi and animals for-
ming the biosphere has been changed frequently during this period depens
ding on varialon of global and local condilions. Yel the universal andl
rapid worsening _ol' the environmental situalion, the opression of life and
the pollution taking place nowadays has no analogy in the past. Biologi=
cal, ecological, engineering geological, economic and social consequences
gi ;::es? changets_lwere StIltldiEd' Howﬂver no geological consequenecs have

awn until now. It is genera : e live i '
ternat dat o g y accepled thal we live in the Qua
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Previous geological periods are measured by tens of millions of
years; this is considerably longer than the duration of the past part of
the Quaternary composing no more than 2.5 million vears. Neveriheless
this does not mean thal we live in the very beginning of the recent pe-
riod. There are serious reasons o suggest thal the Qualernary is not a
long period. It is obvious from the above-mentioned that the course of
exogenous processes, the general character of organic life and the face ot
the Earth in the not too remote future will be subjected to changes com-
purable or even surpasing those inferent in {ransition from pasl geolo-
gical periods {o subsequent ones,

The cause of these changes is the gradual development during the
fast milleniums and enormous increase during Lhis century of a new, pre-
viously unknown geological agent influencing increasingly the course
of a number of geological processes. This new geological agent is the
unreasonable and reasonable human activity (Ter-Stepanian, 1983); it
acls both directly as through transportation of rock masses and indirect-
ly, increasing or decreasing the intensity of the remaining geological
agenls (Leggel, 1968; Sherlock, 1922).

Organisms—microbes, plants and animals in the aggregale are one
uf the geological agents. Their action known for the last 3.5 billion years
contrary o other geological agents such as waler, ice or wind is distin-
guished for planned character and purposeiulness, otherwise these or-
ganisms could notl survive. Even the most primitive creatures as amoe-
bas are able to act intentionally. The ability for conscious aclions in-
creases in animals with development of the nervous system and reaches
a high degree in mammals, especially in dolphin and ape families.

During the lengthy period of his developmeni Man was and remains
now # component of Nature. Human influence as a geological ageni dur-
ing the time before the Holecene was comparable and did not differ in
principle irom the action of other living creatures as plants, corals, mol-
lusks, earth-worms, bees or beavers. The common distinetlive feature of
these so differing organisms is the extraction from the environment of
no more substances than is necessary for their existence. Man maintain-
ed his exislence by hunting and food gathering as many other species
which lived simultaneously with him and he led the same predatory mode
of life as his environment. This very long time interval covering a consid-
erable parl of the anthropogenesis was characlerized economically by
food appropriation.

Invention of Tire making procedure, the tool [abrication or colleclive
hunting made paleolithic Man stronger in his competitive struggle with
olher animals and formed him as a biological species or social being but
it changed nothing regarding his inlerrelationship with Nature in the
geological sence. Paleolithic Man as the geological agent was in no way
dilferent from the other animals.

The situation changed in principle after the lransition {o agricultu-
re and caltle-breeding, i. e. (o food production (neolithic revolution)
(Childe, 1948). The process was accompanied by the population explo-
sion, origin of family, privale properly, accumulation of wealth and the
transition from matriarchy to patriarchy. Nalurally this very important
qualitalive (ransition did nol take place al the same (ime everywherc.
It starled aboul nine or len (housand years ago at the beginning of the
Holocene in the lalitudinal sirip stretching through North Alrica and
South Asia, and laler on spread to South Europa and Cenfral America.
In the geological lime scale this (ransition was exiremely rapid. Virgin
dense foresls were cul clear and burned in this strip for growing cere-
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tle. These primitive fields and pastures g.;y.\;x~ f|p11111éirlt‘;
s, and later on lo semideserts and d¢ ..“r‘m t‘

g r Nature trying 1o dominate it and
’ able to accumulate wealth

als and grazing cat
lv their place to steppe
desertification. Mntrll_ beglanh[u _c;:)ln‘?uc{ ek
3 it according to his interest, bt _ : EHIRERLC |
:1;3'::3;“:15 more products than is necessary lor 1![5‘1...‘.\!:-’1';.‘?!::. lll:\:"::lla"iﬁ
and food gathering are of no importance in umdcrn‘ u;:‘n;‘ ~:¢ii'|1x: B
source of food products being the agriculture m_td ;.:u‘l ‘i nlx ”“.\. b
sive agrotechnics and specialized caitle-breeding replaced
imilivi ming.
pﬂm;l‘cle‘r:aifﬁflg \\githin Nature, Man can perceive her I:\w:: :m:} n:;grl:llf
ihem according to his intentions. Being as sellish as ‘Oll‘lt_li nrk_:l sy
Man distinguishes himself by the wider ability of planning 1u‘ rest e
his activity, as alimentary or economic. Acting by the trial and ll‘\l‘ﬂ‘l'.l lu. -
od he can foresee in the present stage of his development the eco lqgl.
cai and engineering geological consequences also, but the umuufmi‘e
ones only. Certainly, as his intellect develops, Man will be able lul\ ore-
see the more remote ecological and engineering geological consequences.
Thereby his actions will be more and more reasonable and he will thus
come closer to having the right o feel himsell the Master of Earth. All
the human activity from the beginnig

ihe above enables us to separate t
of the Holocene by virtue of new important distinctive features from the
common group «activity of organisms» and consider it as independent

geological agent (Ter-Stepanian, 1983; Tep-Crenausn, 1985).

The Holocene—beginning of a new geological period—the Technogene

In the light of the above deep and fundamental changes, which will
increase undoubtedly in future, the Holocene should be considered as a
transition epoch from the Quaternary or the Pleistocene to the Quinary
or the Technogene (Ter-Stepanian, 1983). Island-like districts of human
influence, at first weak but increasing with lime, were formed on the®
Earlh during this epoch. These «Quinary» districts increased on the ®
common «Quaternary» background, merged logether, furned into vasl
«Quinary» regions enveloping the greater parl of the Earth surface and
became more infensive.

The most intensively developed Technogene regions are now mega-
lopolises—extremely urbanized strips of continous highly cnncvnlratedE
population, as on the Atlantic shore of the USA. This is also confirmed
by the high level of urbanization of some countries: in France, Canada £
and Japan aboul 75% of population lives in cilies and lowns, in Auslral-
ia and U, K. more than 80% and in F. R. Germany—889%. Less inlen-
sively developed Technogene regions are the major portions of other in--
dustrial and agrarian countries of Europe, Asia and North America, in
a lesser degree those of South America, Africa and Ausiralia. However |
there are no genuine «Quaternary» areas on the Earth; acid rains fall
even in Greenland.

The rate of industrialization and technogenelic (ransformalion of
the Earth surface is evident from the following comparison: the area oc-
cupletil b4y%bulfldli}t11gst, lrt;ngs alnd duthe:i enlginccring structures amounts
now lo of the total dry land and will comprise 15% by the 4
2000 (Ceprees, 1982). p & hy-eee

_ The extremely rapid decrease in numerical and specific conlent uff?
wild plants and animals in the course of only one century not evident in
any single previous {ransition epoch of the organic life history of the
Earlh; vast fields occupied by few species of cullivated plants; few spe-
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sacies ol domesticaled animals of many million heads; urban and mining
illandscapes, roads, dams, means of the sea, land and air transport or the
sifincreasing pollution and poisoning of the environment—its soil, water
iiwand air are complelely Technogene phenomena foo.

All this marks the transition from the Quanternary or the Pleisto~
93cene to the Technogene, which began in the Holocene in some parts of
iiithe Earth, became quite noticeable nowadays and will set in completely
whduring the next millenium, much quicker than the change of the prece-
ibding geological periods, The Earth surface and organic life will cgange
ngeconsiderably in comparison of what is known about the past geological
sgperiods.

' Undoubtedly the idea that the Quaternary, having begun 2.5 million
;i ears ago, has already been terminated will arise no enthusiasm in geo-
allogists accustomed to understand the {erm «geological period» as a time
ntinterval measured by tens of millions years, Nevertheless it is so.

' The boundary between the Upper Pleisiocene and the Holocene is
wenol uniformly accepted. It would be well founded to time the lower boun-
ilidary of the Holocene o the sharp growing worm in Europe which {ook
Igplace about 10300 years ago. In this case the Quaternary will be defi-
sined as the time interval between the first sharp growing cold and the
tllast sharp growing warm.

' The Holocene should be classed with the Technogene; the beginning
laof fhis fransition epoch was characterized by a completely Quaternary
izsiluation while ils end will be marked by a completely Technogene one.
IFIt will set in fully during the nearest millenium, much quicker than the
Ischange of preceding geological periods.

S Rightiulness of separating the Technogene

Three main objections against separation of the Technogene may be
Wforeseen: 1) absence of new genera and species of fauna; 2) resulling
dibrevily of the Technogene; 3) the present is not a new period bui the
acontinuation of the Quaternary.

Concerning the first objection it should be mentioned that the pa-
sl leontological method is applicable {o the Phanerozoic only and not com-
qpletely either since the Quaternary was separated on the basis of tur-
mning cold and was further subdivided according to climalo-siratigraphi-
aeal features, The absence of new genera and species cannot serve as an
wobslacle for separaling the Technogene since it is delermined quite dif-
sMerently—by the geologic activity of Man. Finally it is wrong to think
(Fthal the coming of a new geological period should be marked by the ap-
fpearance of new species only; it may be characlerized by mass extinction
aof the existing species too as it happens nowadays.

Concerning the second objection it should be kept in mind that while
& approaching the present the subdivisions must become shorter in confor-
wmily with extension of our knowledge and densily of information (Fair-
d'bridge, 1968). This may be illustrated by decreasing the duration of geo-
I logic eras: the Paleozoic lasted 340 million years, the Mesozoic—163 mil-
I lion years and the Cenozoic—67 million years. There is one more argu-
gument in favour of separaling the Technogene. The greal continental gla-
o ciation in the Quaternary was nol the sole. There were several large and
I long glacial epochs in (he hislory of the Earth: in the Early Proferozoic,
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in { ' rozoic, 950—900, 750 and
the Late Proterozoic, 9ot 0, _and

mLm; Ordovician, aboul 450 million years

. - Y - . 1t - :‘ A
ago: and the mcst known one in th.c_l pper L_ilrl1t!l1IfL5t‘l‘lil.I:;; \;‘1‘1;1.1;11; Iilht:\?!
about 40 million years (310—270 million years ago) (John, "~ {oatc: ned

ig) “hs w or considered separate geologic pe
ever these glacial epochs were never considere o B calogh
riods. The last glacial epoch was sepan_'atcd as an l!ldt\ptm‘t.l‘l“{;r 1068
cal period not because il differed particularly from _tl]; ;‘m‘ut‘lllgl.\-
but owing io its greal role for the humanity and for 1}: hfllx-l‘l 'I~ L ‘;l; B,

Concerning the third objection it should be noted that a lm_ug; b
Quaternary has been defined by many authors as based on ll_lI"llll\lll.l. :uh-
and apperance of Man, the latter indication 1s {uthcr s}'mhul'u..'.-.‘ isu
divisions of the Quaternary are made proceeding irom the climatie ¢ 1.:11;,&:-
only. Even such an important for the anthropology fact as lluhnp(i
pearance of the modern type Man—Homoa sapiens about 55 lhfm.a.m..
vears ago has no influence on the subdisions of the Qualernary. It !1::
quite comprehensible and corresponds to the above conclusions that (i 1¢
paleolithic Man as a geological agent in no way differed from other liv-
ing beings. The difference arose in the Holocene only when Man in the
course of neolithic revolution went over to iood production. 1f Man did
not change to the agriculture and cattle-breeding, and laler on to the in-
dustrial production, the present should be considered as an ordinary in-
terglacial of the Quaternary. Such are the materialistic fundamentals of
separating the Technogene.

There are even more reasons for separaling the Technogene compa-
red with the Quaternary. Firstly, it is the action of a new, previously un-
lnown and very poweriul geological agent, and secondly the significance
of this period for the humanity. The understanding of the role and place
of the Technogene in the system of thinking is necesary for a correct
evaluation of the modern trends of the Earlh’s face development and
the possibility of geological prognises which are most immediately rela-
led to the future of our civilization.

about 2.3 billion years agos
600 million years ago; in the
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