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OnHuM W3 LEHTPAIbHBIX MPHUPOAHBIX OOBEKTOB, HAa HW3MEHEHHE KOTOpPOIO
HalpaBJIEHbl MHOTME MEJIHOPATHBHBIE BO3ACHCTBHS, SBJSIOTCS TMOYBBI U
MIOYBEHHBIN MTOKPOB TeppuTopuu. [103TOMYy B CBOEM COOOIIEHMH OCTAHOBIIOCH HA
HEKOTOPBIX B@XKHBIX TEOPETUYECKUX M METOAUYECKHX AaACHEKTaX W3y4YeHUs
NOCJICACTBAM M3MEHEHHUs TOYB MOJ BIHMSAHMEM aHTPOIIOTEHHBIX Bo3nencTBuid. K
CO’KaJICHHUIO, B MTOCIIEAHEE BpEMS Ha HUX MaJlo 0OpaliaroT BHUMaHuA. B pe3ynbraTe
4acTO BBIBOJbI OKa3bIBAIOTCS JTMOO HEAOCTATOYHO OOOCHOBAHHBIMH, JTMOO COBCEM
HEKOPPEKTHBIMU.

[louBa, Kak PUPOAHOE WIIU MPUPOJHO-AaHTPONOIE€HHOE O0pa30oBaHUE — HTO
OMOKOCHOE IUHAMUYECKOE TENO0, KOTOPOE€ HMEET CBOKO KU3Hb M HAXOIUTCS B
ITIOCTOSIHHOM U3MEHEHUHN U Pa3BUTHUH.

1. EctecTBeHHBIE IOYBBI [0 MEPE PAa3BUTUA BO BPEMEHU B CPABHUTEIIBHO
IIOCTOSHHBIX ~ BHEIIHUX  YCIOBUAX JOCTHIalOT HEKOTOPOM  3pelocTH WU
KBa3UCTAIIMOHAPHOTO COCTOSIHUA. 3a JTOT TMEpPUOJ BpPEeMEHH (DU3HUECKHE,
XUMHAYECKHEe M OHOJIOrMYecKHe XapaKTepUCTUKU I10YBOOOPA3yIOUIed MOpOAbI
MOCTENEHHO TNPeoOpasyloTesl mpoleccamMu oyBooOpasoBanusi. B pesynprare B
IIOYBE COXPAHSIOTCS HEKOTOPHIE YHACJIEIOBaHHBIE CBOMCTBA MCXOIHOM MOPOABI U
HAKAIUIMBAKOTCS  CBOMCTBA, BO3HUKIIME M  MOJJCPKUBAEMBIC MPOLECCAMHU
MIOYBOOOPA30BAHUSL.

IIpn u3MeHeHUM BHEUIHUX YCIOBHH Kak pe3ysbTaT LMKJIOB C JUIMTEIBHBIM
MEPUOJOM WM B XOA€ CAMOPA3BUTHSI IIOYB HACTYNAET APYTrOW 3Tall 3BOJIIOLUU
nouBbl. B TedeHME HEro MPOUCXOINT JalIbHEHIIEEe HU3MEHECHHE COXPAHUBLIMXCS
YHACIIEJIOBAaHHBIX TPU3HAKOB IMOPOJbI, YACTHUYHOE CTUpPAHHME W TpeoOpazoBaHUE
CBOMCTB IIOYB, BO3HHKIIMX Ha NPEIBIIYIIMX 3TAlax HBOJIOLHMHM, U HAKOIUJICHHE
HOBBIX IPU3HAKOB MOYBOOOpa30BaHUs, COOTBETCTBYIOUIMX JACHCTBYIOIIMM
npoueccaM. B pesynbpraTe pazBuBaromasics MOYBa HA HOBOM J3Talle €€ HBOJIIOIUU
HECET B ce0€ TPH TPYMIIbl MPU3HAKOB:

— yHacJeA0BaHHbIE OT MOPOJIbI;

— PENUKTOBBIE, COXPAHUBIIHUECS OT NPEABIAYIINX CTaUN YBOIIOLUH [IOYBBL;

— COBPEMEHHbIE TIPU3HAKW, BO3HUKIIKME B PE3YJbTAaTE€ OCYIIECTBICHUS
aKTHUBHBIX, aKTYaJIbHBIX MPOLIECCOB TOYBOOOPA30BAHHUSL.

B kadecTBe mpuMepa MOXKET CIYKHUThb cepas JIeCHas IO4YBa CO BTOPBIM
T'YMYCOBBIM FOPHU30HTOM BiaauMHupCKOro omosibs. YHAcI€I0BaHHBIMU OT OPOJABI
NPU3HAKAMH SBJISIIOTCS TPAHYJIOMETPUYECKHIT W MHUHEPATOTHYECKUH COCTaB.
PenukToBBIl TIpU3HAK — BTOPOM TYMYCOBBI TOPHU3OHT CO CHEHU(DPUUECKUMU
¢u3nyecKUMH, XUMHUYECKUMH U OHOJOrHYecKUMHU cBoHcTBaMH. COBpEeMEHHBIC
MPU3HAKK TOYBOOOPA30BaHUSI — TOBEPXHOCTHBI TYMYCOBBIH TOPHU30HT C



KOMKOBATOM CTPYKTYPOHU.

CoBpeMEeHHBIE €CTECTBEHHBIE IIOYBBI B CHJIy MHOTOKPAaTHBIX H3MEHEHUU
OMOKIMMATUYECKUX M TUAPOJIOTUYECKUX YCIOBUH B rojiolieHe B OOJLIIMHCTBE
CBOEM  SBILIFOTCS  INOJUI€HETHYECKMMHM, NPOLIEAIINMU HECKOJIBKO  3TaroB
HBOJIIOIMK  OOpa30BaHUSMHU CO CJHOXKHBIM COYETAHUEM  YHACICOBaHHBIX,
PEJIMKTOBBIX U COBPEMEHHBIX CBOMCTB. Takasi TeopeTnyeckasi MoJellb 000CHOBaHA
TpyJaMH COBETCKUX U 3apyOexHbIX mouBoBeoB XX B.: A.A. Poxe, G. Jenny, W.IL
I'epacumoBbivM, M.A. CoxonoBbiM, B.O. Taprymssnom, R.W. Arnold, Dan H.
Yaalon u MHOTHX ApyTHX.

B nrobom ciyuae u3MEHEHHE MOYB B XOJ€ HUX Pa3BUTHUS W DBOJIOLUU
IIPOUCXOJUT Ha (OHE COYETAHHS €CTECTBEHHBIX (PAKTOPOB MMOYBOOOPA3OBAHUS:

ITousa = f (1, K, 0, p, 1B, B),
rze 11 — nouBooOpa3ymolas nopojaa, K — KIMMar, 0 — OpraHu3Mel, p — penased, nB —
MPUPOJHBIC BOJABI U THIPOTEOIOTMYECKHUE YCIOBHS, B — BpEMH.

B renernyeckux NOCTPOEHUSIX 3Ty MOJENIb JOMNOJHSIOT IpeIoaraeMoin
CBA3BIO CIEAYIOLIErO BUJA!

— ¢pakTop(pl) — cBOMCTBa MOYB (10 cepenuubl XX B.);

— Qaxkrop(pl) —> Tmporecchl NOYBOOOpa30BaHHUSI —> CBOWCTBA IIOYB
(I'epacumos, 1973);

— ¢akrop(pl) — mpomecchl (QPYHKIMOHUPOBAHUS —> dJIEMEHTAPHbBIE
OYBOOOPAa30BaTENbHBIE TPOIIECCHl —> cBoicTBa mouB (Taprymnssu, 2005).

2. TlosiBneHne Ha 3emile 4YeJIOBEKa O3HAMEHOBAJIO HOBBIM ATal 3BOJIOLHU
ouocdepnl u iegochepsl Ha 3emie. Jlo Tex mop noka oOias YUCICHHOCTD JIOeH
Ha IUIAHET€ HE NpEBHIIIaja HECKOJBKUX COT ThICAY M OCHOBHBIMH BUIAMHU
NesITEeILHOCTUA YEJIOBEKa OCTaBAINUCh COOMPATENIbCTBO M OXOTa BIIMSHUE YEIIOBEKa
Ha TPUPOIHBIE TPOLECCH CBOAMIOCH K OOBIYHOW POJIM KOHCYMEHTA BBICIIETO
HOPAIIKA B 9KOCUCTEME.

[locne mosiBiIeHHsT  3eMJICNCTUs, pPa3BUTUSA  CEJIBCKOTO  XO3SCTBA,
IPOMBIIUICHHOCTH M IIOCTENEHHOIO YBEJIWYEHHsA YHCICHHOCTH HAaCEJICHUS
XO3SMCTBEHHAs ACSITENLHOCTh YEJIOBEKA MPEBPATHIIACh B OCOOBIH aHTPOIOT€HHBIH
(dakTop, OKa3pIBAIOLINI BIHUSIHHE HA BCE 5 OCHOBHBIX KOMIIOHEHTOB I'€OCHUCTEMBI:
BO3/IyX, BOJHBIC Teia, OWOIICHO3, TOpPHBIC TOpPOasl M TouBy. Ceiluac maxe
BBIICNIIIOT HOBYIO 3py — aHTpomnoueH (Zalasiewicz, Williams, Steffen, Crutzen,
2010). B pe3ynpraTe Ha COBPEMEHHOM 3Talle Pa3BUTHE U 3BOJIIOLIMS MHOTMX ITOYB
MIPOUCXOIUT Ha (OHE COYETAHUS €CTECTBEHHBIX U aHTPOIIOTEHHBIX (PAKTOPOB:

ITousa = f (1, K, 0, p, IIB, B, X14),
rJie M — MoYyBooOpa3yloias nopoja, K — KIuMar, 0 — OpraHu3Mbl, p — pesibed, B —
IPUPOAHBIE BOIABl M THUAPOTEOJIOTMYECKHE YCIOBHA, B — BpeMd, XI4 —
XO3SIUCTBEHHAS JICATEIBHOCTD YEIOBEKa.

[IpuMeHUTENBHO K NMOCTABICHHON 3aJjaye U3YUEHUsl NOCIEICTBUI N3MEHEHHUS
MOYB TOJl BJIMSHUEM aHTPOINOTeHHOro (hakTopa CHUCTEMa CTaHOBUTCA OoJee
cnoxHOM. PasBuBaromascs mnousa, HAXOMAIIASACS IOJ AKTUBHBIM BO3ICHCTBHEM
YeJI0BEKa, HECET B ce0e YeThIpe IPyIIbl IPU3HAKOB!

— YHACIIeJIOBaHHBIC OT MOPO/IbI;



— PeNMKTOBBIC, COXPAHUBIIMECS OT TMPEAbIIyNIMX Ooyiee paHHUX CTaaui
IBOJIIOLIUH [TOYBBI,

— aKTyaJlbHbl€ MPHU3HAKKU M04YBOOOpa3oBaHus, cHOpPMHpPOBAHHBIE B XOJ€
MOCJIETHETO (0 BO3ACHCTBUS YeIOBEKa) 3Tara dBOJIOIUH;

— HOBBIC TIPU3HAKH, BO3HUKIIKEC B XOAC IMOYBOOOPA30BAHUS  IOJ
AHTPOIOrE€HHBIM BO3/ICHCTBUEM.

B mpumepe ¢ cepoil JECHOW IOYBOM €O BTOPBIM T'yMYCOBBIM TOPH30HTOM
HOBBIMM aQHTPONOTEHHBIMU MPHU3HAKAMH CTAaHOBUTCS TAXOTHBIM TOPHU3OHT C
NOPOIINCTO-TIBIONCTON HENPOYHON CTPYKTYpOH, IOHM)KEHHBIM COJEpPKaHUEM
rymyca.

ITocie mnpekpailleHUsT AHTPONOTEHHBIX BO3JACHCTBUNA BHOBb MEHSIETCS
HalpaBJICHUE pPAa3BUTHUA TIOYB, OCOOEHHO MX TIOBEPXHOCTHBIX T'OPU30HTOB.
[Tono6usie siBnenus B 1990-x m 2000-x romax HaOIIOZAIOTCA HA HECKOJIBKHUX
JECATKaX  MWUIMOHOB T'EKTapOB  3€MEJb, BBIBEJACHHBIX U3  aKTUBHOTO
CEJIbCKOXO3SIMICTBEHHOIO  UCIOJIb30BaHUsl. BO3MOXHBI  J1B€ MNPUHLMIHAAIBHO
pa3IMYarOIINeCs CUTyallun:

— BO300HOBJIEHHE €CTECTBEHHBIX IPOLIECCOB, UMEBIIUX MECTO B ATOM MOUBE
JI0 AaHTPOIIOI'€HHOTO BMEIIATE/IbCTBA;

— HOBOE HallpaBJIEHUE PA3BUTHS B COOTBETCTBUM C CUJIBHO U3MEHMBIIMMUCS
YCJIOBUSIMH IIOYBOOOPa30BaHUS.

Ecnu B X0[1e aHTPONOTEHHOTO BO3ACHCTBUS couemanue OCHOBHbLX Pakmopos
U YCI08ULl eCMeCmMBeHH020 NOY8000PA306AHUSL COXPAHUNO CBOU 2IABHblE YePmbl,
JUIIb HE3HAYUTEIbHO M3MEHUBIIKCH 10 HEKOTOPBIM MHapameTpaM, MpeKpamcHue
AHTPOITIOT€HHOTO BO3JEHCTBUS, KakK NpPaBWUIO, MNPUBOJUT K BO30OHOBICHHUIO
NPEKHUX  TIPOLIECCOB  TOYBOOOpA30BaHMS, BOCCTAHABIMBAA (pEreHEPUPYS)
yTpaueHHbIC TIpU3HAKU. B mepByro ouepenb, B yCIOBUSX 0€3 MOCTOSHHOTO WU
MEPUOJUYECKOTO BMEIATEIbCTBA YEJIOBEKAa AKTHBU3UPYETCS OHOJOTHYECKOe
Bo3zeiicTBue. OHO MPUBOAUT K BO30OHOBICHHIO ACPHUHBI 3a CYET Pa3BUTHSA
KOPHEBBIX CUCTEM MHOTOJIETHEW TPAaBIHUCTON PACTUTENBHOCTH, Pa3yIUIOTHEHUIO U
MOCTETICHHOMY TEPEMEIIUBAHUIO TOBEPXHOCTHBIX TOPU30HTOB 3a CUET pOIOLIEH U
npeodpasyronieit aesTenbHoCTH Me30(hayHbl (UepBei, HACEKOMBIX M JPYTUX I'PYIIT
KUBOTHBIX), a TakXke K TIOCTEIICHHOMY BOCCTAaHOBIICHHIO pPa3HOOOpa3us
MHUKPOOOIIEH03a, CBSI3aHHOTO C pacTeHUus MU U Me3odayHoil. I[lockonbky
OMOJIOTMYECKOE BO3JACUCTBHE MMEET €CTECTBEHHYIO MPHUPOY, BOZHUKAIOIINE WIIH,
TOYHEE, PErCHEPUPYEMBIC MTPU3HAKU MOYBOOOPA30BAHMS MOXO0XKHU HA TE, KOTOPHIC
ObUTH CPOPMUPOBAHBI B 3TOM MOYBE 1O AHTPOIIOTEHHOTO BMenIaTenbeTBa. OTiandne
COCTOMT B TOM, UTO CTEIECHb Pa3BUTHUsS OSTUX PETCHEPUPYEMBIX MPU3HAKOB
CYIIIECTBEHHO MeHbIe. TpedyroTcst 0OBIYHO JECATKHU, HHOTJA — COTHH JIET IS UX
pa3BUTHS A0 3penoro cocrosius. Ha atom ¢oHe mpu3HaKy, BOZHUKIIME HA 3Tarle
AHTPONOTN€HHOTO Pa3BUTHS, IOCTENEHHO pa3pylIaloTCs WM MPEBpallaloTCs B
PEIUKTOBBIE B 3aBUCUMOCTH OT UX YCTOMYMBOCTH B HOBBIX JJII HUX YCJIOBUSX.

[IpumMepoM MOTYT CITY>KUTh YEPHO3EMBbI, HCTIOJIB30BABIINECS B MAIIHE JCCATKU
JE€T W B TMOCJEAHUE TOABbl OCTaBJICHHBICE TOJA 3alexb. [lo mepe yBenuueHus
JUIMTEIIEHOCTH ITOCTAarpOr€HHOTO Pa3BUTHS MOCTENEHHO YBEIMYNUBAECTCS MOIIHOCTh
JEPHUHBI, B MpeJenax KOTOpOHl yrioBaTas CTPYKTypa MMaxOTHOTO TOPHU30HTA



MpeBpaliaeTcsi B KOMKOBATO-3€PHUCTYIO TOJ JCHCTBHEM PACKIMHUBAIOIIECTO
JNENCTBUS MOYKOBATBIX KOPHEH U JEATEIHHOCTH YEPBEil.

Hpyroit npumep. I'mapomopdHbie YepHO3EMHBIE COJIOHIIbI, UCTIOIb30BAHHBIC B
namHe 12-13 7er, B NOCIEOYIOIIHMA IMOCTarpoOreHHbId NEPUOA B YCIOBHUAX
COXpaHEHUs! (PU3UKO-XMMHUUECKUX YCIOBUI pa3BUTHUS COJOHIIOBOIO Ipolecca
BOCCTaHABJIMBAIOT BEPXHIOK YacTh npoduis, quddepeHiupyst ObIBIINN MaXOTHBIN
TOPU30HT HAa TOHKHMI IOBEPXHOCTHBIM HAJCOJOHLOBBIN ropu3oHT SEL B Buze
ckeneranbl U rop. ASNpa co cTonbuaroit CTpyKTypoi UM T'yMYyCOBO-TJIMHUCTBIMU
HaTCYHBIMU KyTaHaAMHU.

Ecnu B X07ie aHTPOMOT€HHOTO BO3JICHCTBUS MPOU3OLUIO CUTbHOE UBMEHEHUe
couemanust OCHOGHBIX (PaKmopoe u ycli08ull ecmecmeeHHo20 noY8000PaA306aAHUsL,
YTO  YacTO  IPOUCXOJUT  TMOCJIE€  MEJIMOPAaTUBHBIX  BO3JCHUCTBUM, B
IIOCTAHTPOIOTE€HHBIN NEPHO [I0YBA HAYMHAET Pa3BUBATHCS B HOBOM HAIIPABIICHUM,
OTNIMYaloueMcsi OT HucxoaHoro. Hampumep, mennopupoBaHHbIE aBTOMOP(HBIE
KalUTAHOBBIE COJIOHILIBI [OCJI€ MEXAHMYECKOr0 Ppa3pylIeHHs COJIOHLOBOTO
TOPU30HTA TIIOCTENEHHO pPAacCoONIOTCS W B IMOCTAarpOreHHBId TEpHUOJ He
BoccTaHaBiuBatorcss  (Jlrooumona, 2003). B HuUX  aKTHBHBI  IPOLIECCHI
BBIIIECJIAYMBAHUS JIETKOPACTBOPUMBIX COJ€H, Murpauuud kapOoHATOB, cl1abo
BBIPAKEHbI NPOLECCHl HAaKoIUleHus rymyca. Ha gaHHBIE MOMEHT 1IOKa
3aTPyAHUTENFHO MPOTHO3UPOBATh CTpoeHust 3penoro mnpoduist. [lo-suaumomy,
MOXKHO OXHUAAaTh (OPMHPOBAHUE MPOGUIS KAIITAHOBOM INTyOOKOCOJIOHYAKOBATOMN
MOYBBI C PETUKTOBBIMU TIPU3HAKAMH COJIOHIIOBOM CTa/IUU.

Hpyrou npumep. [101MB H0XKHBIX YEPHO3EMOB MM TEMHO-KAIITAHOBBIX IOYB
MuHepanuzoBanHbiMu Bojlamu (JI/1OC; unuimatuBHOe opomieHue B PocToBckoi
00J1.; 'or YKpauHbl U MHOTHE IPYTU€ PETUOHBI).

Ha mnepBom »3rame B TedeHwe 3-7 JIeT 3a CUET CHATHUS OPOUIEHUEM
nuMuTUpyromero (axropa (aeduimTa Bilaru) Mnoxydalad CPaBHUTEIBHO BBHICOKUN
ypoXail M MOSBIAJIOCH JIO)KHOE YYBCTBO NPABWJIBHOCTU JCHCTBUM, € OJHOMU
CTOPOHBI, a TaKXe MPOUCXOJIUIIO TIOCTEIIEHHOE H3MEHEHHE COCTaBa OOMEHHBIX
KaTHOHOB B HANpaBJICHUU BHITCCHCHMS KaJbIIM U MOTJOIICHNS HATPUS U MarHus,
C Ipyromu.

Ha BTrOpoMm sTane uepe3 3-7 neT B TedeHUE 1-2 CE30HOB BO3HUKAIIO PE3KOE
YXYZIICHUE CBOMCTB MOYB 3a CUET BTOPUYHOTO OCOJIOHIICBAHUS U CYILLIECTBEHHOE
CHUKEHHE YPOKalHOCTH.

Ha tpeTtheM aTamne y4acTok 3a0pachiBaiu, CIIUCHIBAIN, YTOOBI OH HE 3HAYMIICS
OpOIIIAEMbIM W HE TOPTWJI OTYETHYIO CTATUCTHUKY, M CTApajuCh O HEM 3a0bITh
BOBCE, IIOCKOJIBKY Ha €ro BOCCTAaHOBJICHHE TpeOyeTcs ropas3no OOJbIIe CPEICTB,
YeM TMOJIYYSHHBIW B MPEABIYHINE TOJbI JOXOJA, M TMPOIECC BOCCTAHOBJICHHSI
pacTSATUBAETCS HA JICCSITKU JIET.

3. VYcmoxnenue reocucteMbl. IIpu uccrnenoBaHuM  3aKOHOMEPHOCTEH
M3MEHEHMSI 110YB IOJ BIMSHUEM AHTPOIIOTEHHBIX BO3JACHCTBUN CIENYyeT MUMETHh B
BUJTY, UTO JICATEIBHOCTH YEJIOBEKA U3MEHSET HE TOJIBKO MOUYBY, HO U TEOCUCTEMY B
1ejaoM. MOXKHO BBLICIWTh HECKOJBKO CTaJUil YCJIOKHEHHS CTPOCHHS U
(GYHKIIMOHUPOBAHUS HCCIEAYEMBIX OOBEKTOB: €CTECTBEHHAsl TeocucTeMa ¢
OTCYTCTBHEM WJIM HECYIIECTBEHHBIM BIIMSHHEM denoBeka (puc. 1) — cmabo



npeoOpa3oBaHHAs T'€OCHCTEMa C HOBBIM KOMIIOHEHTOM B BHJIC XO3SIMCTBYIOIICTO
cyobekTa (puc. 2) — cpeaHe MpeoOpa3oBaHHAs TeOCHCTEMa C WHKXEHEPHBIMU
COOpYKEHUsAMH U ceTsiMu (puc. 3) — ropojackas reocuctema (puc. 4). Kaxnas
CTaausl MPEIINoJaraeT MOSIBIEHUE HOBBIX KOMIIOHEHTOB CHCTEMBI C HOBBIMH
(GYHKIMSIME ¥ XapaKTepOM B3aUMOJICHCTBHUS C OCTAJIBLHBIMA KOMIIOHCHTAMH, a
TaK)Ke YaCTUYHOE WJIM MOJHOE U3MeHeHue (Tpeodpa3oBaHme WK yTpaTy) GyHKIUN
UCXO/HBIX KOMIIOHEHTOB CUCTEMBI. Takoe MpeCTaBlIeHUE TTO3BOJISIET YUUTHIBATD
MOJICTTUPOBATh TPOIECCH B T€OCHCTEME, MPOUCXOAIINE Ha BHEIIHWX TPaHUIIAX
NOYBKI, oOecreunBasi MOIy4eHUE MHPOPMAIMH O TUHAMHUKE KPAaCBBIX YCIOBUU B
MOJIEJISIX, OMMCHIBAIOIINX MPOIIECCHI, TPOUCXOISINNE B TIOYBE.

Hoc'myrmenue seyyecme U IHepsuUUu 6 ceocucmemy
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PI/ICYHOK 1 - Cxema ecTecTBEHHOU IF€OCUCTCMBbI, Ha KOTOPYIO BJIMSIHHEC 4YCIIOBCKA
OTCYTCTBYET UJIKM HCCYIICCTBCHHO
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Pucynok 2 - Cxema cna®o mpeoOpa3oBaHHONW I'€OCHCTEMBI C HOBBIM KOMIIOHEHTOM B
BUJIE XO3AHCTBYIOIIET0O CyOBEKTa

Xo3ancTByHOWUNA
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‘ NHXeHepHLIE
.arpouenos
". COOpYXeHus
U CUCTEMBI
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Pucynok 3 - Cxema cpeqae mpeoOpa3oBaHHON T€OCUCTEMBI C HOBBIM
KOMITOHCHTOM B BHJIC WHXCHEPHBIX COOPYKEHHH U CHCTEM

4. B Hacrosiiee BpeMs BO BCEM MHPE OTYETIMBO BbIpaXKEHA TEHACHIUS
CO3JIaHHsI MOJEJEH, MO3BOJSIIOINIMX KOJMYECTBEHHO OLICHUBATh JIMHAMHUKY
pa3BUTHUS POLECCOB U BOBHUKHOBEHNE KaKUX-JINOO BEIIECTBEHHBIX PE3yIbTaTOB U
nocnencTeun. llpexne Bcero, 3TO  Kacaercss MOJACIMPOBAHUS DJHEPro- U
MaccolepeHoca B I0YBaxX, 30HE a’3palud M TPYHTOBBIX BOJaX, a TaKXke B
JanamadTe B 1eiaoM. B 3TOM HampaBieHHH XOpoIIO H3BecTHbI padoThl A.H.
KoctsakoBa, C.®. AsepbsinoBa, A.W. T'onoanoBa, WN.II. AlimapoBa u MHOTrux
JIPYTUX METUOPATOPOB.



I/IHTepeCHO OTMCTHUTD, UTO KaYCCTBCHHBIC, KOHICITYAJIbHBIC CXCMBbI NI
MOJCIIN YallC BCCTO UCITOJB3YIOT IS ITPOCBCIICHUA HACCIICHUA,
AIMHUHUCTPATUBHBIX pa6OTHI/IKOB U TIOJIMTUKOB. A JII 000CHOBaHMS KOHKPCTHBIX
pemeHHﬁ OPUMCHAIOT YHCJICHHBIC MOJCIIN, ITO3BOJIAIOINE BBIIIOJIHATD

KOJIMYECTBEHHBIC PACUETHI C OIIEHKON HEOMPECICHHOCTH WIN TOYHOCTH
pE3yJIbTATOB.
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PucyHnok 4 - Cxema ropoJicKoi Fe0OCHCTEMBI

Monens QakTopbl—>3JIeMEHTapHble MOYBOOOpa30BaTENIbHBIE MPOIECCHI—>CBOM-
CTBa, O KOTOPOH YIMOMHHAIW BHIIIE, HWHOT/IA MOXET OBITh WCIOJb30BaHA IS
YCTaHOBJIEHUSI 3aKOHOMEPHOCTEH H3MEHEHHUs IOYB I0J BIUSHUEM aHTPONOTE€HHBIX
Bo3feiicTBUi. Ho pesynbTar yaie Bcero He MOXET OBITh BBIPAXEH KOJMYECTBEHHO,
OObIYHO OH KadyecTBEHHBIM. boyiee NpeAnodYTUTENbHBI MOJEIH, OTpa)karolinue
B3aMMO/JICHCTBUE COCTaBa, CBOMCTB M PEXKUMOB IIOYBBI C KpPAEBBIMU YCIOBHSIMHU
MIOTOKOB BEILIECTBA U YHEPTUU Ha BHEIIHUX €€ rpaHulax.

B 9TOM  OTHOLIEHWM  IIOJIE3HO  BCIIOMHUTb  NPEICTaBICHUS O
NOYBOOOPA30BATEIBLHOM IIPOIIECCE.

5. CormacHo TeoperuueckuM pazpabotrkam A.A. Pome (1938, 1947, 1955)
OYBOOOPA30BATEIbHBIM MPOLIECC SIBISETCS TOW YacThl0 KPYroBOpPOTAa BELIECTB M
HEPIHUHU MEXIYy HPU3EMHBIM CIIOEM aTMOC(Epbl, BEpXHUMHU CIOSIMU 3€MHOH KOpBI,
MOBEPXHOCTHBIMM M TOJ3EMHBIMH BOJAMH M JKMBBIMU OpraHU3MaMu, KOTOpas
NpEICTaBIseT COO0OM COBOKYMHOCTh COBEPIUAIOIIUXCS B BEPXHUX CJOAX KOPBI
BBIBETPUBAHUS SIBJICHUN TIPEBpAllEHUS U TEPEeMEIIEHUs] BEIIeCTB M HSHEPrHUu.
[TouBooOpa3oBaTenbHBIN  MPOLECC  HWAET  HENpPephIBHO, HO  HE  SBISETCA
OJIHOHANpPAaBJIEHHbIM. «OH claraeTcsi U3 LEJIOro psfa SIBICHUM W 3JIEMEHTapHBIX
MPOLIECCOB, MHOTHE M3 KOTOPBIX SIBJISIFOTCS MPOTHUBOIOJIOXHBIMU OJIMH JIPYTOMY»
(Pome, 1938, c. 29). Hanpumep, cuHTe3 M pacmaj BEHIECTB, AKKyMYJSIIUS U
BbIMBIBaHHE, IIOCTYIJIEHUE U pacxo]l BeulecTBa win sHepruu. A.A. Pone npeanonarai,
YTO «B3aUMHOE YEPEJOBAHUE ATUX MPOTUBOIOJIOKHO HAIMPABICHHBIX AJEMEHTAPHBIX



MPOLIECCOB TMOAYUHSAETCS OOBIYHO OOILETIPUPOAHOMY IBOMHOMY (CYTOUHOMY U
TOJIMYHOMY) SHEPTreTUYECKOMY pUTMY. B pe3ylibraTte 3TOrO B MOYBE MPOTEKACT Pl
MUKIUYECKUX, XOTS U HE BITOJIHE 3aMKHYTHIX M HE BIIOJIHE OOpAaTUMBIX IMPOIIECCOB.
Henomnas ux 3aMKHYTOCTh TPUBOJAUT K TOMY, YTO 10 OKOHYaHHWH JTAHHOTO LHMKIIA B
[IOYBE BO3SHUKAET HEKOTOPOE OCTATOYHOE U3MEHEHUE, IIpeicTaBstonee co00i Kak Obl
anredpanyecKkyro CyMMy BCEX T€X M3MEHEHUM, KOTOPbIE UMENIN MECTO Ha TIPOTSKEHUN
JAHHOTO IHKJIA. OJTH OCTATOYHBIC W3MCHCHHS, HAKAIUIMBASICh M CYMMHPYSCH C
TEYCHHUEM BPEMECHH, BBI3BIBAIOT IMOSIBICHUE B MOYBE YK€ TaKUX MPHU3HAKOB, KOTOPHIE
Mbl BOCIPHHHMAaeM KaK pe3yjbTaT KaKOro-TO HENPEpPhIBHO HIYIIET0 B OJHOM
HAIPABJIICHUU «HEOOPATUMOT0» BEKOBOTO TIPOIECCA, KOTOPBIA KaK TAKOBOW B MPUPOIE
He cymectByer» (Pone, 1938, c. 29). Takas TpakTOBKa BIOJHE YJIOBJICTBOPUTEIIbHA
JUISI KOHKPETHOH (PUKCHUPOBAHHOHN TOYKH B IPOCTPAHCTBE.

OpaHako eclid y4ecTb, YTO MOYBA — 3TO BBICOKOJUCIEPCHOE TEJO, COCTOSIIEE U3
OOJIBIIIOTO YMCIIa YaCTHIl PA3HOTO pa3Mepa U XMMHUYECKOTO COCTaBa, KUIAKOH, Ta30BOU
(azbl U HACENSIOMIMX €€ KUBBIX OPTaHU3MOB, TO MTOJ0OHOTO B3TJISAA, C HAIIEH TOUYKH
3peHust, HepocTaTouHo. HeoqHOpOIHOCTh M TeTepOreHHOCTh CTPOCHHUSI IIOYBBI, Ha HaIIl
B3TJIS], MIPENAINOJIAraeT, YTO B Ipejesiax MOYBEHHOTO Tela UMEETCS MHOTO Pa3HBIX
NO3UIHHA (PIIEMEHTAaPHBIX YYaCTKOB TOBEPXHOCTH paszzena (a3 Wi 3JIeMEHTapHBIX
00beMOB Kakoi-mubo ¢asbl), B KaXKI0H M3 KOTOPBIX BO3MOKHA IOCIEI0OBaTEIbHAS
[UKIWYEeCKass CMeHa [MPOTHUBOIOJIOXKHBIX IpolieccoB. Bmecte ¢ Tem, OTH
3JIEMEHTApHBIC YYACTKH WM 00BEMbI PACIIOJIOKEHBI B Pa3HBIX YacCTSIX MPOCTPAHCTBA
TeJa MoYBkl. B pe3ysibraTe BO3MOXHO OJTHOBPEMEHHOE OCYIIECTBICHHUE OJTHOTO U TOTO
AJIEMEHTApHOTO TIpoliecca C pa3HOM HMHTEHCHUBHOCTBIO, @ TaKXKe OJIHOBPEMEHHOE
OCYIIECTBJIICHHE  TPOTHBOIIONOXKHO  HAMPABIEHHBIX  TIPOIECCOB  HA  Pa3HBIX
3JIEMEHTAPHBIX YUacTKax pasneia (a3 miu B pa3sHBIX JIEMEHTAPHBIX 00beMaX KaKoOu-
m0o0 (a3pl B mpenenax Me30- WM MaKpOCKOIMYECKH BBIICISIEMOrO 00beMa B Teje
MTOYBBHI.

Hampumep, Takue mporiecchl Kak MOCTYIUICHUE OPTAHUYECKUX OCTATKOB (Omaj] Ha
MOBEPXHOCTh U KOPHEBOM OTIAJT), C OJTHOM CTOPOHBI, U PA3JIOKCHUE, MUHEPATA3ALIIS
U TyMUPUKAIUS OPTaHUYECKUX COCIUHCHHUI, C APYTroi, OOBIYHO MPOUCXOAT B OJTHO U
TO JK€ BpEMs B Pa3HBIX YaCTSIX OAHOU M TOW K€ MOUYBHI, OJJHOTO M TOTO K€ TOPU30HTA U
Jake B TpeJeNax OJHOrO arperata. B 3aBHCHMOCTH OT aHAIM3HPYEMOTO OO0BeMa
TIOYBBI MBI MOJTIy4aeM OCPEIHCHHYIO KaPTHHY, KOTOPYIO BOCIIPHHUMAEM KaK OJIHY WU
JApYyTYyo Tpyminy npoiieccoB. [Ipu 3Tom B pa3Hble ¢a3bl rOJIMIHOTO UK OHA IPyTINa
MPOIIECCOB MOXKET IpeodiafaTh HaJ APYro (OCEHBbIO — IMOCTYIUIGHHWE, BECHOUW W
JETOM - pa3joKE€HHWE M MUHEepalih3alis OpraHuueckux ocTtaTkoB). [lo-Bumumomy,
HY’KHBI MOJIETTH MAaKpOCOCTOSIHUS TIOYBBI M MAaKPOTIPOIIECCOB B MOYBE, OCHOBAHHBIC HA
CTATUCTHUUECKHUX MPEIICTABICHUSX O Pa3HOHAIIPABICHHBIX MPOIECCaX, MPOUCXOISIIINX
Ha MHUKPOYPOBHE OJIHOBPEMEHHO.

6. AHTPOIIOTEHHbIE BO3JCUCTBUS CBOIATCA K HpsSIMOMY (U3HUECKOMY,
XUMHUYECKOMY WM OMONOTHYECKOMY BMEIIATEIBCTBY B TENO TMOYBHI M KOCBEHHOMY
KOJIMYECTBEHHOMY M Ka4eCTBEHHOMY HM3MEHEHWIO IOTOKOB BEIIECTBA W AHEPTrUU Ha
rpanunax mousbl. [Ipy 3TOM aHTpONOTeHHBIE BO3ACHUCTBUS YacTO MMEIOT OCOOYIO
MEPUOJUYHOCTh WM LIUKINYHOCTh B 3aBUCHUMOCTH OT UX ILelu. B 9acTHOCTH, BECh
KOMIUIEKC arpOHOMHYECKUX MEPONPUSTHA TPUBS3aH K OHOJIOTHYECKOMY IHUKITY
pPa3BUTHS BBIPAIIUBACMONW KYJIBTYPHl W TOAUYHOMY IHKITY (QYHKIIMOHUPOBAHUS



reocucremMbl. B pesyinprare NEepUOAUYHOCTH  AHTPOIOIEHHBIX  BO3ACHCTBUU
HAKJIAJbIBACTCA HAa TPHUPOAHBIC ILMKIBI, BBI3bIBAS CTUMYJISIUIO HIW ociabieHue
MPOUCXOSAIIUX B TIOUBE MTPOLIECCOB WUITU MPOBOLUPYS U AKTUBU3UPYS HOBBIC, HYKHBIE
YEJIOBEKY ITPOLIECCHI.

WN3menennii moYB I0J BJIUSHUEM AHTPONOIECHHBIX BO3JEUCTBUH JOCTATOYHO
MHOT0. IX MOXHO pa3ienuTh Ha HECKOJIBKO TPYIIIL:

— U3MEHEHHMs, OOYCJIOBJIEHHbIE [€rpaJallMOHHBIMU IpoleccaMu  (3po3ud,
nedrasuusi, BTOPUYHOE 3acOJEHUE, BTOPUYHOE OCOJIOHIIEBAHHE, NEPEyBIAKHEHHE,
nepeymioTHeHue, JeryMuuKanus, 1e3arperaums U risl0000pa3oBaHue, UCTOLLEHHE,
3arpsi3HEHHE, 3axXJIaMJIEHUE U J1p.);

— HU3MEHEHHMS, CBSI3aHHBIE C LEJIEBHIM (OPMUPOBAHMEM HOBBIX CBOWCTB U
TOPU30HTOB;

— U3MEHEHUS [TOYBEHHBIX PEXUMOB (PYHKIIMOHUPOBAHUS (BOAHOIO, BO3AYIIIHOTO,
TEIJIOBOTO, MUIIEBOT0, COJIEBOTO U JIP.);

— HU3MEHEHUS, CBA3aHHBIE C OCIAbJICHUEM, TOPMOKEHUEM WIM TpPEeKpallecHueM
JICUCTBHSI HEKOTOPBIX €CTECTBEHHBIX IMPOLECCOB CIEHUAIBHBIMU METUOPATUBHBIMHU
BO3JEHCTBUAMU (IIPOMBIBKA COJIEH M CO3JIaHUE YCIOBUM, MPENSATCTBYIOIIMX HX
JanbHeIeMy NOCTYIUIEHHUIO B IIOYBY, U AP.);

— U3MEHeHHe (QYHKUMHA MMOoYB B reocucreme (yrpata (QYHKIMU HCTOYHHUKA
MUTAHUS TIPU CUIILHOM 3aTrPS3HEHUH UITH JIP.).

7. PaccMOoTpuM OCOOEHHOCTH XapakTepa U3MEHEHUH MOYB MPU aHTPOIMOTECHHBIX
BO3JICUCTBUAX HA pPA3HBIX HEPAPXUUYECKUX YPOBHAX CTPOCHHUS IIOYBEHHBIX TeEJ
(TTOYBEHHBIN TIOKPOB, MOYBEHHBIM HHAWBHUAYYM, MOYBEHHBIN TOPU30HT, MOYBEHHBIN
arperart, UHAUBUIYyaJbHasl TBEPAAs YACTULIA).

Ha umepapxuyeckoM ypOBHE nOUYBEHHO20 NOKPOGA BBIACISIOTCA ABE TCHACHIUU:
rOMOT€HU3aMs U TeTEPOreHU3ausl.

['oMoreHu3am0 TOYBEHHOTO IIOKPOBA U BBIpaBHHBaHWE penbeda OOBITHO
MPOU3BOJAT  LEJICHANPABICHHO Il  YOPOUICHUSA  BBIIIOJHEHUS  OJHOTHUITHBIX
MEpONpUATUI Ha Bcel muiomaau. B pesynprate ncxoHas noyBeHHass KOMOMHAIUSA 110
HEKOTOpPHIM TapaMeTpaM, BaXXHbIM [UISl BBIpAlIUBaHUS TpeOyeMBbIX KYIBTYP,
CTAHOBUTCSI MEHEE KOHTPACTHOM M Oojiee oHOpoaHOM. [IpuMepoM MOXKET CIyX UTh
MEJMOpALIMST  COJIOHI[OBBIX KOMILIEKCOB € IPUMEHEHUEM IUIAHTAXHBIX  WJIHU
TPEXBAPYCHBIX 0O0PAOOTOK, XMMUYECKUX MEIHOPAHTOB M CHELHAIbHBIX KYJIbTYp-
ocgouteneld. OgHaKO  OJHOPOAHOCTH  MOJISI ~ HEOOXOAMMO  NEPHOAMYECKU
MOAJECPKMUBATh. B TNpPOTUBHOM cCiydae, 3a CHET pPa3HOM HMHTCHCUBHOCTH WU
HaIIPaBICHHOCTH OTBETHOM PEAKLUH MCXOJHO OTIIMYAIOIIMXCA MOYB HA OJWHAKOBOE
BO3/ICHCTBME TOMOICHU3UPOBAHHASI TMOYBEHHAs KOMOWHAIMS €O  BpPEMEHEM
noJiBepraercsi MOBTOpHOM 1uddepeHnmanum ¢ 4YacTUYHBIM  BOCCTAHOBJICHHEM
UCXOJHOM KOHTPACTHOCTH, JIMOO C Pa3BUTUEM Pa3HbIX HOBBIX MPOLECCOB B MCXOAHO
pa3JIMYaBIINXCs KOMIIOHEHTAX.

I'ereporennsanysi MOYBEHHONM KOMOMHAIMU OOBIYHO TIPOMCXOAMT 34 CYET
HEOJIMHAKOBOI'O Pa3BUTHS MPOLECCOB (YacTo, NErpaJallMOHHBIX) B Pa3HBIX YaCTAX
OpOCTPaHCTBA B  CBS3M € JIOKAJBHBIMM  HUX  OCOOCHHOCTAMH  (penbeda,
JUTOJIOTUYECKOTO CTPOEHUS M T.[.). B 3TOM ciydae 3BOJIIOLMOHHAS TPAECKTOPUS



pa3BUTHUS [TOYBEHHOM KOMOMHAIMM NpuoOpeTaeT APYyryro HamnpasieHHOCTh. CHaudasa
OTHOCHTEJIBHO MPOCTasi MOYBEHHAS KOMOHMHANUSA (MATHUCTOCTH, TAllET WX JIP.) O]
MPOJIOIKAIONIMMCST aHTPOIMOTEHHBIM BO3/IEHCTBUEM CTAHOBUTCS 0oJiee CIOXKHOU U
KOHTPACTHOM 3a CUET IOSBJICHHS HOBBIX apealioB M3MEHAIomuXcs no4ys. Hanmpuwmep,
HATHUCTOCTb arpoYepPHO3EMOB MUTPAIIMOHHO-MHLEISPHBIX (UEPHO3EMOB THIHYHBIX)
U arpo4epHO3EMOB 300TypOMPOBAHHBIX (YEPHO3EMOB, CHJIBHO IE€pEeMELIaHHBIX
poromuMu  KUBOTHBIMH) (AUmMI-AY3Tp) Ha CKIOHE B pe3yjibTaTe HPO3UHU
npeBpallaeTcs B COYETaHUE - MATHUCTOCTb ATUX MOYB C UX CMBITHIMHU
BapuantamMu (AUmmi-AYUstp)+H(AUmmi,cm-AU3sTp,cM) unm, npu  Oosiee  CHIBHO
BBIPQKCHHON 5pO3UM K HUM J00aBIAIOTCA arpoadpa3eMbl (OYeHb CHUIBHO CMBITHIC
nousbl) (AUmMmI-AYstp)+(AUmmi,cm-AUsTp,cM)+AAb. B paneHelimiem  mpu
KpaliHel CTEneHW pa3BUTHSA KakOTo-Inbo mporiecca (B MpUMEpe — BOJHOM 3po3un)
BO3MOKHO YIPOIICHHE TTOYBEHHON KOMOWHAIIMH 3a CUET MOJIHOTO TOMHHHUPOBAHUS B
MOYBEHHOM [OKPOBE HOBOW MOYBBL. B YacTHOCTH, NpH OYEHb CHUIBHOW 3pO3UU
BO3MOKEH TIIOJHBI CMBIB MOYBEHHOro npodwmwia ao rop. BC, uro paBHOCHIBHO
dbopmupoBanuio arpoadpaszema (AAB) win mpocro adbpazema (AB) 6e3 maxoTHOro
CJI041.

Hpyroii mpumep ocHoBaH Ha pabotax b.®. Anapuna u E.JO. Cyxaueoii (2009)
n3 llenTtpampHOro wyses mnouBoBeacHUsS uM. B.B. JlokyuaeBa 1O H3y4YEHHUIO
9BOJIIOLIMOHHBIX M3MEHEHUH CTPYKTYphl TIOYBEHHOTO IIOKpOBAa M CBOWCTB IOYB
MEIHOPUPOBAaHHBIX 3eMenb JleHuHrpaackoil obmsactu. Mmu mokasaHo, 4To Kaxkaas
Pa3HOBUJHOCTb IOYBBI B XOJI€ CTPOMTEIBCTBA, JKCIUTyaTallud, PEKOHCTPYKIHH U
IIPOJOJKEHUST KCIUTyaTalldd OCYLUMTEJIbHOM CHUCTEMbl MMEET HECKOJIBKO PpPa3HbIX
TPAeKTOPHM CBOETr0 Pa3BHUTHUS, YTO NMPHUBOJUT K YBEIHMUYEHHUIO Pa3HOOOpas3us MOYB B
aHTPOIIOTEHHO TMpeo0pa3oBaHHOM BHJE. B 3TOM ciydae 3BOJIONUSA CTPYKTYpbI
MIOYBEHHOTI'O IOKPOBA arpoMEIMOPATUBHOIO KoMIuiekca 3aBUCHT OT (1) xapakrtepa
HApyIIEHUS TMOYBEHHOTO TIOKpOBAa TIPU  CTPOUTEIBCTBE W PEKOHCTPYKIHU
ocymuTesnbHOl cetd, (2) oddextuBHOCTH JnpeHaka W (3) HMHTEHCHUBHOCTH
MCIIOJIb30BAHMUS TEPPUTOPUN B CEJIbCKOM XO35ICTBE. Benencrue
MHOTOKOMITOHEHTHOTO COCTaBa HCXOJHOTO (E€CTECTBEHHOI0) IOYBEHHOIO IIOKPOBA
METTMOPUPOBAHHBIX MACCHBOB W Pa3HOOOpPA3HON €ro CTPYKTYpbl HaOIIOJAI0TCS
pa3HooOpa3Hble KOMOMHALIMK HBOJIIOLIMOHHBIX pAIOB MouB. B pesynbrare, cucrema
YIOPABJIEHUS BOCIPOU3BOACTBOM IJIOJOPOAMS MOYB arpOMEIMOPAaTUBHOTO KOMILIEKCa
10 HEOOXOAMMOCTHU JOJKHA MEPUOANYECKH MOAU(PUIIUPOBATHCS

[Ipu 3TOM cienyer Bceraa IOMHUTh, YTO COXPAHSIOLIMECS ITPUPOAHBIE ITPOLIECCHI
CTpEeMSITCSl JIMKBUIMPOBATh BO3ACHCTBUS yenoBeka Ha manamadr. [lostomy mist
JUTUTETFHOTO (DYHKIIMOHUPOBAHMS arpoyianamadta B KEIATEIHHOM IS YEJIOBEKa
pPEKUME H€O6XOQI/IMO IIOCTOSHHO WIIn NEPpUOANYICCKHA MoAACPKNBATH ero
LEeJICHANPABICHHBIMU JIEHCTBUSMHU.

Ha wuepapxuueckoM YpOBHE MHOUYBEHHO20 UHOUBUOYYMA MOXKHO BBIICIUTH
CIEAYIOIIMM PSIJ U3MECHEHUM:

— YaCTUYHOE MpeoOpa3oBaHue CBOMCTB (Kak MpaBUiio, B OJJHOM TOPU30HTE);

— BO3HUKHOBEHHME HOBOTO TOPU30HTA (HAIIPUMED, TaXOTHOI0);



— CHJBHOE NpeoO0pa3oBaHME IOYBEHHOTO NpO(uiIs ¢ yTpaToil OJHOTO WIH
HECKOJIBKUX HCXOJHBIX T€HETHYECKHX T'OPU30HTOB (HAIIpUMEp, IOJHOE BOBIICYEHUE
MO/I30JIMCTOrO0 TOPU30HTA B MAXOTHBIN, WM IUIAHTAXK HAJACOJIOHILIOBOTO, COJIOHILIOBOTO
U TI0JICOJIOHIIOBOT'O TOPU30HTOB);

— CO3JaHHE HUCKYCCTBEHHOTro Tpoduis IMOYBONOAOOHOTO 0Opa3oBaHUS
(HampuMep, P PEKyJIbTUBAIIIN OTBAJIOB KaphEepPOB).

Knaccudpukamus mnous Poccum (2004, 2008), paspaGortanHas B IlouBeHHOM
uHctuTyTe UM. B.B. JlokydaeBa, no3BoJisieT yuecTb noi00HbIe npeoOpa3zoBaHusi MOYB.
Kpome Ttoro, B cBsizu ¢ InpeoOpa3oBaHUEM MOYBEHHOIO MPOGWISI UIM B CBA3H C
AQHTPOIIOTEHHBIM BIIMSIHUEM Ha IOTOKM BEUIECTBA M JHEPIMM Ha IPAaHUIAX IIOYBbI
4acTO MPOMCXOJUT U3MEHEHHE MOYBEHHBIX PEXKUMOB (PYHKIMOHUPOBAHUS, a TaKkKe
U3MEHEeHHE PYHKIMI KOHKPETHOM MOYBbI B F€OCUCTEME.

Ha  wuepapxuyeckoM  YpOBHE  HOYGEHHO20  20pU30HMA  NPOUCXOAST
B3aMMOCBSI3aHHbIE M3MEHEHUs COCTaBa, CBOWCTB M pPEXMMOB MouBbl. Hambonee
CWIBHBIE TNpeo0pa3oBaHUs OOBIYHO MPETEPIEBAIOT IMOBEPXHOCTHBIE TOPU3OHTHI B
CBA3M ¢ Oosiee JIETKO pealu3yeMbIM  HENOCPEICTBEHHBIM  AHTPONOTE€HHBIM
Bo3JeicTBUEM. CpEIMHHBIE U HUKHUE T'OPU3OHTHI MOJBEPIAKOTCS HW3MEHEHMIO, KaK
NPaBUJIO, B PE3yJIbTaTe CHIIBHOTO M3MEHEHUS PEXKUMOB ()YHKIIMOHUPOBAHMSI TTOYBHI B
1eJI0M (TIpU MTOATOIVICHUH, WM OCYIICHUH, U JIP.).

Ha nepapxudeckoM YpOBHE nougeHH020 azpezama W3MEHSIOTCA, MPEXKIE BCETO,
cocraB, (U3MYECKHE, XUMHUYECKHE W OHOJOTMYECKHe CBONCTBA B COOTBETCTBHU C
oOmieli TeHACHIMEH NpeoOpa3oBaHUs COCTaBa, CBOHCTB WM PEKHMOB IIOYBEHHOT'O
TOPU30HTA.

Ha wnepapXxuueckoM YpOBHE uHOUBUOYANbHBIX MEEPObIX HOYGEHHLIX UACHUY
OTMEYAIOT W3MEHEHHE MUHEPaJIOrHYecKOro, XMMHYECKOIO, TpaHyJOMETPUYECKOTO
COCTaBa U ITIOBEPXHOCTHBIX CBOMCTB YaCTHIL.

8. Boabuiuncmeo npoyecco8 uMeHeHUsi no4e Noo GIUAHUEM AHMPONOSEHHO20
8030eticmeus AAA0Mcs Ovicmpoimyu. B TedeHHe KOPOTKOTO MPOMEXYTKAa BPEMEHHU
pead3anus BCeX JErpajallMOHHBIX MPOLECCOB MPUBOAUT K TMOSBICHUIO OTYETIMBO
PErucTpUpPYEMbIX NMPU3HAKOB. JUIMTEIBHOCTh TAKOI'0 MEPUOJA MOXKET COCTAaBJISATh OT
IIEPBBIX YaCOB 10 HECKOJIbKUX JeT. Hanpumep. IIpoxoa oueHb TsKENIONM TEXHUKH 110
BJIQXHOW TMOYBE Cpa3y BbI3bIBACT CUJIbHOE YIUIOTHEHHE. OJIMH JIMBEHb MOXKET
MPUBECTH K CUIBLHOMY pa3MbIBY ¢ oOpa3zoBaHueM oBpara. OHOro WK JBYX JIET 4acTO
JIOCTAaTOYHO JJIsl pa3BUTHsI 3aCOJICHUS 1IOUBbl. BTOpUYHOE OCOJIOHIIEBAaHUE BO3HUKAET
yepe3 3-15 mer. Ilpu 3TOM OOJBIIYIO YacTh BPEMEHHM 3aHMMAET CKpbITas CTaausl
IIOCTENEHHOIO (POPMHUPOBaHMS (PU3UKO-XMMHUUYECKUX YCIOBHH Pa3BUTHS COJIOHILIOBOTO
npouecca. [locne MX BO3HMKHOBEHHS JOCTATOYHO OJHOTO CE30HA IS NPOSBICHUS
MOP(hOJIIOTUYECKUX TMPHU3HAKOB. SIpKUM HCTOpUYECKHMM TpuMepoM siBisieTcs JlyHaii-
JlHecTpoBCKass OpOCHTENIbHAsL CUCTEMA, HA KOTOPOM B TEYEHHE HECKOJBKUX HEIENb
IIOCJIC CHETOTAasHUA IO/ IEHCTBAEM BTOPUYHOTO OCOJIOHIICBAHUS 3€PHUCTHIC arperarhl
MOBEPXHOCTHOI'O CJIOSA YEpPHO3EMa IOABEPIIIMCH CHIBHOMY Pa3pyLICHHIO IyTEM HX
pazfeneHusi Ha Oenecyro MbUIeBaTyH KOPOUKY, OCTABIIYIOCS Ha BBIMTYKJIBbIX MO3HIMIX
MHKpPO- M HaHO- peinbeda, U YEpPHYH TYMYCOBO-TVIMHHUCTYIO IUIa3My, KOTOpas
KOHIIEHTPHPOBAJIACh B BOTHYTHIX NO3UIUIX. CToiab OBICTPOE OCYIIECTBICHHE
IpoLecca CTajJo BO3MOXKHO Oylarojapsi COYETaHHWIO ycClIoBUW. Bo-mepsbix, B
NpPEeJUIECTBYIONIME TOAbl MPOWU30LUIO MPEABAPUTEIBHOE H3MEHEHHE COCTaBa



0OMEHHBIX KaTHOHOB YEPHO3EMa B CTOPOHY HAKOILIEHUS 0OMeHHOTO HaTpus 10 3-5%
3a CUeT OPOILEHHUS BOJAAMHU, KOTOPHIE MMENH IOBBIIICHHYIO TOJIO HAaTPUS B COCTaBE
KaTHOHOB M 00IIyr0 MuHepanu3auuio oT 1 1o 2 1/m. Bo-BTOphIX, Ha 3TOM (QoHe
UHOWIBTpAMsS YIABTPANPECHBIX TajbIX BOJA, HMMEIOIIUX YPE3BBIYAHO HU3KYIO
KOHIIGHTPAIMIO  KaJbllUsi HMHTEHCUBHOTO OINPECHEHHUs IIOYBEHHOIO pPacTBOpa
HOBEPXHOCTHOT'O CJIOSI YePHO3EMOB TIPH.

Crnemyer oOpaTUTh BHHMAaHHE, HYTO pEaJTbHOE TPOSIBICHUE BEIICCTBEHHBIX
NPU3HAKOB M3MEHEHHUs TIOYBBl 3aBUCUT HE TOJBKO OT JUIMTEIBHOCTH, HO U
MHTEHCHUBHOCTH IIpoliecca B KOHKPETHBIX yCIOBUSIX ero peanusauuu. Hanpumep, eciu
IIOYBY OpOLIAIOT BOJOM, umeroneii SAR=7, To coyioHel] He BO3HUKHET, CKOJIb J0JTO
Ob1 ATOT BO3/ICHicTBHE HE coBepmiani. Ho ocomoHIeBanne mpon3oiieT o4eHb ObICTPO,
YTO BBIPA3UTCS B CHHXKEHMH BOJOMPOHUIIAEMOCTH, MOSIBICHUM Oejiecoil KOPOUKH Ha
MOBEPXHOCTH U TJIBIOUCTON CTPYKTYpbl. Eciu ke Juisi monauBa OyIyT HCIIONB30BaTh
BOIYy coaoBoro cocraBa ¢ SAR>40 u HU3KOM MUHEpaIu3alKeil, B TCYCHUE KOPOTKOTO
nepuoja TOSIBUTCS TEKCTypHas Jud@epeHuunalnus TMOYBEHHOro mnpoduis U
COJIOHLOBBIN TOPU30HT.

9. JInsi MOYBEHHBIX TEJ, COCTOSIIMX K3 OOJBIIOTO YHUCIA PAa3HOOOPA3HBIX IO
XUMHUYECKOMY M MHUHEPAJIOTMYECKOMY COCTaBaM M pa3HbIX II0 pa3MepaM YacTHll,
XapakTepHa IIPOCTPAHCTBCHHAS HEOJHOPOJHOCTh W TE€TEPOreHHOCTh CTPOCHUS,
OPOSIBJISIIOIIMECS Ha KaKIOM HEpapXW4eCKOM YPOBHE OT WHAMBHUIYaJIbHOU TBEPIOH
YacTUIBl 10 TIOYBEHHOTO IIOKpOBa. B METOOMYECKOM OTHOIIEHWH HX CIEIyeT
YUUTBIBAThH MPU MOCTAHOBKE I0JIEBBIX OIBITOB U JIAOOPATOPHBIX IKCIEPUMEHTOB. Jliist
ATOTO CYIIECTBYET nBa noaxoja. llepBelii — BBIABICHUE HEOJHOPOJAHOCTH U
TeTePOTreHHOCTH C TOCTEAYIOMMM YYETOM MONy4YeHHOW wuH(pOpManuu TMpH
MPOBEACHUN OMbITa U 00pabOTKe pe3ynbTaroB. BTOpoil — monHas paHIOMH3aLUs
BAPUAHTOB  C  IOBTOPHOCTHbIO,  YUUTHIBAIOUIEH  CTATUCTHUYECKHE  OLIEHKH
HEOJHOPOIHOCTU MM BappupoBanus. [lo cytu o0a moaxona uCnonb3y0T BMECTe, HO
UX KOHKPETHAs peau3alysi 3aBUCUT OT HEPAPXHUIECKOTO YPOBHSI 00BEKTa, C KOTOPHIM
NPOU3BOMST JKCIIEPUMEHT. [IepBbIil MOAX01 MPUMEHSIOT JJIsT BEIOOpA COMOCTaBUMBIX
00BEKTOB, YUHTHIBAsI UX PA3HOTUIIHOCTH B Npezesiax 0osiee BHICOKUX HEPAPXUUYECKUX
ypoBHEH. BTOpoil moaxoa MpuUMEHSIOT K mapaMerpaM OOBEeKTa, XapaKTepU3YIOMIMM
0osiee HU3KKE NEePAPXUUECKUE YPOBHH.

Hanpumep, 1 uccrnenoBanuss M3MEHEHHsI CBOMCTB MAaxOTHOTO TOPH30HTA TIOJ
BJIUSTHUEM KaKUX-JIMOO MPUEMOB MEXAHMUYECKONH 00pabOTKH HEOOXOANMO, BO-TIEPBBIX,
UMETh [JETAJbHYIO IIOYBEHHYIO KapTy ydacTKa C BBIJCJICHHEM apeajoB BCEX
IIOYBEHHBIX PA3HOBHIHOCTEH, BO-BTOPBIX, IOJYUUTh IApaMeTPbl CTATHCTUYECKUX
pacipesieleHuil HcclIelyeMbIX CBOMCTB i Kaxaoil apeana. Takas uHpopmanms
MO3BOJISIET MPABUJILHO CIUIAHUPOBATH SKCIEPUMEHT M BBIIOJHHUTH MOCIEIYIOIIYIO
00paboOTKy JaHHBIX.

JUIA MONHOTBHI KapTHHBI, YKa3aHHBIE JBa IIOAX0J]a LEJIecOo00pa3sHO JONOIHUTH
TPETbUM, TPEACTABIAIONIMM COOOH  y4eT MEeTPOJIOrMYECKUX  XapaKTepPHCTHK
UCTOIBb3yEMbIX METOI0B. DTOT TPETUH TMOAXOJ MPEANojaraeT MOMUMO MOBTOPHOCTH
BAPUAHTOB OIbITA, [OINOJHUTEIBHO AHATUTUYECKYI0 ITOBTOPHOCTh H3MEPEHHH B
Ka)KJ0M MOBTOPHOCTH BapuaHTa ombiTa. B 00oux moaxonax (BTOPOM U TPEThEM)
YHCIO TOBTOPHOCTEH OMNpPENEeNsIiOT Ha OCHOBE TpeOyeMOH TOYHOCTH OIBITa H
UMEIOIINXCS TAPaMETPOB CTATHCTUYECKUX PACIPECICHUH H3yJaeMbIX CBOMCTB MOYB



B IPOCTPAHCTBE U METPOJIOTUYECKUX XapPaKTEPUCTUK UCIIOIb3YEMbIX METOOB.

B 3akmrodyeHne OTMETHM, YTO B COBPEMEHHBIX YCJIOBHSX YBEIUYCHUS
YUCJIEHHOCTH HACENeHUs 3€MJId U MOIIHOCTU MPOU3BOJAUTEIIBHBIX CHJI YEJIOBEUECTBA
pE3KO BO3pacTaeT JOKaJdbHOE M o0IIee TJ00aJbHOE BO3ACHCTBUE IEATEIbHOCTH
YEJIOBEKa Ha BCE KOMIIOHEHTHI MPUPOJbI, BKIKOYas IOYBY. OTO BO3JCHCTBUE
Pa3HOOOpa3HO 110 XapakTepy, CHJIe, WHTEHCHUBHOCTH W JJIHATENbHOCTH. [lo 3TOi
MpUYMHE HEOOXOAMMO THIATEIBHOE M3yYCHUE 3aKOHOMEPHOCTEW M3MEHEHHUS TMOYB U
JIPYTUX KOMIIOHEHTOB T€OCHCTEMBI MOJ BJIMSHUEM AHTPONOTECHHBIX BO3JCHCTBUU U
CO3JaHHUE OTPAKAOIINX UX aJICKBATHBIX MOJEJIEH.

B wucropum OCymIECTBIIEHMS MEIMOPATUBHBIX BO3JCHUCTBUM  HAKOIMIICS
Pa3HOOOPA3HBIN OMBIT U MOJIOKUTEIBHBIX, U OTPUIIATENIBHBIX TocieacTBUM. [loaToMy
MIPY MPOEKTUPOBAHUHU MEJIMOPATUBHBIX CUCTEM CJIEAYET MPOTHO3UPOBATH BEPOSATHOCTh
BO3HHMKHOBEHHMS KaXKJIOTO H3BECTHOIO JIErPaJallMOHHOrO Mpoliecca MW Haubosee
BEPOSTHYIO €ro JIOKAJIM3AIMHMI0 B MEIHOpUPYEMOM JaHamadTe, JUIsi TOrOo YTOOBI
BBIpabOTaTh BapHAHT PAIMOHAIHLHOTO HCIIOJIB30BAHUS TEPPUTOPHUHU, HCKIIOUAFOIIHI
HETaTHUBHEBIC MTOCJICICTBHUS.
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