OnextponHblii HayuHbli xypHan «MCCJIEJJOBAHO B POCCHUN» 2233 http://zhurnal.ape.relarn.ru/articles/2005/217.pdf

IKOJOTHYECKHE ACTIEKThI BOCIIPOU3BOACTBA
NMOYBEHHO-PACTUTEJILHOI0 MMOKPOBA
B HAPYUICHHBIX FOPHOX00BIBAIOLICH
MPOMBINLICHHOCTHIO JIaHAIIATaAX

JIuceuxnii ®.H. (liset@bsu.edu.ru), INosaeycos I1.B.,
Kyxapyk H.C., Yeneaes O.A.

Bearopoackuii rocyiapcTBeHHbI YHUBEepCUTeT, I. bearopox

BBenenue

OOmmpHBIe TUIONIaM HEPEKYJIbTHUBUPOBAHHBIX 3€Melb, TOSBUBIIMECS 3a IOCIEIHEE
necstunetue B paiioHe Kypckoit wmarautHou anomanuu (KMA), ompenenuiaun ocoOyro
aKTyaJIbHOCTh U3yYEHUS TEMIIOB U MEXAHU3MOB CaM03apacTaHus TEXHOICHHBIX OTBAJIOB FOPHBIX
nopoa. Jlo cux MOp 3aKOHOMEPHOCTH CTAaHOBJIEHUS MOYB M SKOCHUCTEM B HKCTPEMAIBHBIX
YCIOBHUSX TEXHOTCHHBIX JaHAMA(TOB, BO3MOXXHOCTH pPETCHEPAIIMOHHBIX T'EOCHUCTEM B
IIPEIOTBPALICHUM SKOJOTHYECKUX BO3JIEHCTBUN HA CMEXHBIEC 3€MJIM OCTAIOTCA CPAaBHUTEIBHO
MaJIOM3y4YeHHbIMHU Hay4YHBIMH ITpO0JieMaMH He TOJIbKO B Poccuu, HO U B Mupe.

B mupoBoif mpakTuKe peabWIMTAIMM TEXHOTEHHBIX T'€OCHCTEM HAMETHJICS HOBBIN
MOJIXOJ, CBSI3aHHBIM C MaKCUMAaJIbHBIM HCHOJIb30BAaHUEM PETCHEPALMOHHBIX BO3MOXKHOCTEH
IOPUPOAHBIX 3KOCHUCTEM ISl BOCIPOU3BOACTBA PECYPCHBIX M HKOJOTHYECKUX (YHKIMH
HapylIeHHbIX  JaHqmapToB — HX  OKOJIOTMYecKas  pecraBpauus. [cmonp3oBaHue
cpenonpeodpasyonero noTeHnyana aaanTHPOBaHHBIX PACTUTEIBHBIX TPYIIMPOBOK MO3BOJISET
3HAUUTEIBHO CHMU3UTh MHTEHCHUBHOCTb IIPOLIECCOB JIEHYJAIMM TEXHOTEHHBIX CyOCTpaToB,
UHULIMUPOBaTh B HUX II0YBOOOpa3oBaTesbHbIE Ipolecchl. Takum oOpa3oMm, pa3BUTHE
KOHUENLUHN peHamypuposanusi TEXHOTEHHBIX TI'€OCUCTEM SIBIISIETCS HE TOJIBKO JKOJIOTMUYECKU
00OCHOBAaHHBIM, HO M SKOHOMHUYECKU OmpaBaaHHbIM. Ilon penamypuposanuem Mbl OHUMaeM
KOHTPOJIUPYEMOE  YEJIOBEKOM BO3BpAlllEHWE MPUPOAHOIO pEeXKUMa (QYHKIMOHUPOBAHUS
AQHTPONOTE€HHO HapYILIEHHBIM I€OCHCTEMAM MOCPEACTBOM MPEUMYIIECTBEHHOIO MCIOJIb30BaHUs
IPUPOJHBIX MEXAHM3MOB BOCIPOM3BOJICTBA HX PECYpCHOro IOTEHIMAla B Ipenaenax
HSKOHOMHYECKHU MPUEMIIEMOI0 Topru3oHTa IutanupoBanus (I"oneycos, 2002).

Teopernueckoe 00OCHOBaHHME HCIIONB30BaHMA  PEHATYPALMOHHOTO  MOAXOAa K
OKOJIOTHUECKOW PEaOMIUTAlMd TEXHOTCHHBIX TEOCHCTEM COCTABIISIIOT MHOTOYHCIICHHBIC
HCCJICIOBAHNS €CTECTBEHHOTO BOCCTAaHOBJICHUSI PACTUTEIBHOIO IIOKPOBA U COIPOBOXKIAOIIETO

OTOT IIpoHecC PEUCHTHOIO (HOBOFO) HO‘IBOO6p8.30BaHI/I$I B O3THX TCOCHCTEMAX (O
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pexkynpTuBanmu..., 1971; ErepeBckas, VYraposa, 1979; Topsukun, 1981; Maciok, 1981;
Bypeikun, 1982; 3acopuna, [Turopes, 1982; Vkerosa, Maxonuna, 1984; [TouBooGpa3oBanue...,
1985; DOxojoruueckue OCHOBBI PpeKyJbTUBALMHU..., 1985; I'ymycoobpazoBanue..., 1986;
TutnsnoBa u np., 1988; Muxanenko, 1990; Ctudees, 1993; Johnson, Skousen, 1994, 1995 u
Ip.). 3a peoKUM MCKIIIOUEHUEM, ITH HCCIEIOBAHUSA HOCAT SMIIMPHUECKUN XapakTep, 4TO
XapaKTepHO ISl 3Tara akTUBHOTO NEPBUYHOT0 HAKOIIEHUSI HH(GOpMAIIUU IO TaHHOH MpolieMe.
Bmecte ¢ TeMm, 3aKOHOMEpPHOCTH pPa3BUTHS PETCHEPAIMOHHBIX TE€OCHUCTEM M BO3MOXKHOCTHU
YIPaBJICHUS 3TUM PA3BUTHEM UMEIOT HEAOCTATOUHBIA YPOBEHb (DyHIAMEHTAIBHOTO 0000IECHHS.
HoBooOpa3oBaHHBIE KOMIIOHEHTBI ~MOJIOJBIX T'€OCHUCTEM pAacCMATPUBAIOTCS dYalie Kak
yYHUKaJbHbIE, HEJOpa3BUTble, MPUMHUTHUBHBIE, WX 3KOJOro-0uocepHsie (yHKIUU SIBHO

HCOOOUCHUBAIOTCA.

OO0BLEeKTBI 1 MEeTOABI HCCTIET0OBAHHS

UccnenoBanuss 2003-2004 rr. B CpeIHEPYCCKOM CErMEHTE JIECOCTEIHOW 30HBI
(benropoackas 001acTh) BKIIOYAIM MPOBEACHHE pabOT Ha KapbepHO-OTBAIBHBIX KOMILJIEKCAX
Jle6emuuckoro I'OKa (I'yoxunckmii p-u) u 3A0 «benropoackuii nemeHnT» (benroponckuii p-H).
Kpome Toro, st BBIABICHHMS 30HAJIbHBIX OCOOCHHOCTEH MPOTEKAaHHUs pPereHepanMoOHHbIX
IpOILIECCOB, OBIIM TMPOBEACHBI SKCIEIUIMOHHbIE pabOThl B paioHAaX, OTIMYAIOMUXCA OT
JIE€COCTEITHOW 30HBI IO OHOKIMMAaTHYEeCKUM ycloBusM. B uactHocTH, B 2004 1. OBLIH
UCCJIEIOBaHbl  IPOLIECCH  BOCIPOM3BOJACTBA  KOMIIOHEHTOB  TEXHOTE€HHBIX  I€OCHCTEM
ropHofoObIBatomux mnpeanpustuii B CrnaHneBckoM p-He JleHuHrpanackoir o01. (30Ha
CMEILIaHHbIX JIECOB).

MogenbHble  OOBEKTHI HCCIEAOBAaHHMS BOCHPOHM3BOJCTBA IMOYBEHHO-PACTUTEILHOTO
NOKpOoBa B  TexHOreHHbIX JaHamadrax Jlebemmuckoro ['OKa  pacmonokeHsl  Ha
CaMO03apacTalollUX CKJIOHAX CEBEpO-BOCTOYHOM YacTH OTBajla OKMCIEHHBIX JKEJIE3UCThIX
KBapIMTOB, JaM0ax oOBajoBaHus ruapoorBana «bepesobiii Jlor». Bo3pact oTBanoB
konebnercs or 10 mo 47 nmer. Kpome Toro, uccienoBansl Momnonbie (15-40 meT) reocucTemsl,
copMHpOBABIIMECS HAa OTBAlaX pPAa3JIMYHOTO THIMA KapbePHO-OTBAJIBLHOIO KOMIUIEKCA
«ITomuron» 3A0 «benropoackuii 1EMEHT», PACIOJIOKEHHOTO Ha 3amagHOM OKpauHEe T.
benropoa. Takum 06pazoM, MOJEIIbHBIE OOBEKTHI OTPAKAIOT CHEIU(DHUKY paCTIPOCTPAHCHHBIX B
benroponckoil 005acTM  TEXHOT€HHBIX JaHAWAPTOB, C(HOPMHUPOBAHHBIX MPEIIPUATHIMU
JKEJIE30PYIHOU U CTPOUTEIILHOU HUHTyCTPHH.

OOBEeKTHl MCCIIEOBAaHUS B 30HE CMEIIAHHBIX JIECOB HAXOIATCS Ha CEBEPO-3araHON

okpaune 1. CnaHipl, geBoM Oepery p. [lmtocca. AGcomroTHas Beicota — 58 M. OTBaJIBl MIAXTHI
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uM. Kupoa (AO «Jlenunrpaacnanen») BoicoTol 10 30 M cPoOpMHUpPOBAHBI U3 BMEIIAFOIIHX
HOPOJ] CJIAHIIEBOM TONIIM (MPEUMYIIECTBEHHO AEBOHCKHE HM3BeCTHAKM). K BHemHel rpaHuie
IOPOMBIIIJICHHON IUIOIIAJKA W TEPPUTOPUM PAa3HOBPEMEHHBIX OTBAJIOB MpPHUMBIKAET JEcC
(BTOpPUYHBIM CMEIIaHHOT'O COCTaBa — €JI0BO-0epe30BO-COCHOBHIN). Takum obpaszom, ¢ 1999 r.
camo3apacTaHie OTBAJIOB MTPOXOAUT IPH MUHUMAIILHOM aHTPOIIOT€HHOM BO3/ICHCTBHH.

B pabote peann3oBaH 3K0JI0ro-reHeTUYECKUH MOAX0/] K U3YUEHUIO Pa3BUTHUS F€OCUCTEM,
OCHOBAHHBIH Ha UCCIIEIOBaHUU BPEMEHHBIX 3aKOHOMEpPHOCTEH IPOIIECCOB
PECYPCOBOCIIPOM3BOJICTBA € YYETOM JKOJIOTMYECKHUX yclnoBHid uX mnporekanus (['oseycos,
Jluceuxuii, 2005). B pe3ynbraTe HUCHOJIB30BAaHUS STOrO0 TMOJAXOAAa BO3MOXKHO CO3/aHUE
MHOTO()aKTOPHBIX ~ IPOLIECCHO-AMHAMUYECKUX MOJeNell  BOCIPOU3BOACTBA KOMIIOHEHTOB
re0CHCTEM, TO3BOJIIONIMX  OpPraHM30BaTh  CHCTEMbl ~ MOHHUTOPUHIAa U YIPaBICHHS
pereHepaoHHBIMU MPOLIECCAMH B TEXHOTCHHBIX JIaHAIAPTAX.

HoBbIM B 3KOIMAarHOCTUKE SIBISETCS WCIOJB30BAHHBIA B paboTe METOA OIEHKHU
pereHepanoHHOro MOTEHIMana reocucTeM Mo 3((EKTUBHOCTH PEreHEPALMOHHBIX MTPOLECCOB.
Orta 3(Q(eKTUBHOCTh OLEHMBAJach IO CTENEHM PAa3BUTUS PECYPCHBIX XapaKTEPHUCTUK
HOBOOOpPA30BaHHBIX KOMIIOHEHTOB T€OCHCTEM (3amac (UTOMACChl, MOIIHOCTH T'yMYCOBOTO
TOPU30HTA [TOYB).

Meton aHamu3a XpOHOPSAOB pa3BUTUS KOMIIOHEHTOB TI€OCHCTEM HCIOJIb30BaH B
KOMILUIEKCE C METOJOM MAaTeMaTHYeCKOro MOJEIMPOBAaHUS, YTO TIO3BOJIMIO HOJIYYHUTh
KOJINYECTBEHHBIC OIICHKH JWHAMHUKH PECYPCOBOCIPOHM3BOJCTBA C ONPEICICHHEM «KIIOYEBBIX
ATAIOBY» M XapaKTEPHOTO BPEMEHHU ITUX MPOIECCOB.

OCHOBHBIM MOAXOJOM K HCCIEAOBAaHUIO CTPYKTYpbl M JUHAMHUKH TEXHOT'€HHBIX
JaHamadToB ObUIO OMMCAHUE HKOJOTMUYECKUX NPOQUIICH: «TEXHOT€HHbIE TI'€OCHUCTEMBI —
(OHOBBIE CENBCKOXO3SIICTBEHHBIC JAHIAPTH» U «TEXHOTCHHBIE I€OCHCTEMBI — 3allOBETHBIC
tepputopun». [lpum 3ToM OBUIM HWCHOJB30BAHBI KaK HEMPEPBHIBHBIE TPAHCEKTHI, TaK H
pa300111eHHbIEe TPOOHBIE IUIOMIAJKU B XapaKTEPHBIX KOTOMAaxX. B X0/1e KOMIUIEKCHBIX OMHUCAHUM
OTIpENIeISUTUCh CIEAYIOUINE MapaMeTpbl CTPYKTYpbl U (PYHKIMOHUPOBAHUS SKOCUCTEM: OO
3arac HaJ3eMHOM (UTOMACCHl M €€ CTPYKTypa; (IOPUCTHUECKUI COCTaB C OLEHKOW OOMIHS U
NPOCKTHBHOTO TOKPHITHS, JOMUHHPYIOIIME AaCCOLMUAIMM, IPOCTPAHCTBEHHAs CTPYKTYpa
acconyanuii; cTeneHb MOP(OJIOTHUECKOTO PA3BUTHS TPOQHIS MMOYB, OCOOCHHOCTH DPa3BUTHUS
IIOYBEHHOT'O NTOKPOBA U €r0 MO3aMKa; BBIPAXKEHHOCTb 3K30T€HHBIX JI€HYAIIMOHHBIX IPOLIECCOB.
bouin otoGpanbl TpoOBI Ui TOCIEAYIOLIEro ONpeneieHuss (U3UKO-XMMUYECKHX CBOMCTB
HOBOOOpPA30BaHHBIX TOYB M TEXHOTCHHBIX cyoOcTparoB. Jlns wuccnenoBanus naHamagTHO-
TC€OXMMUYECKOH CTPYKTYphl OTBAJIOB NPOBEJCHO ONMMCAHHE KAaTEHAPHBIX COMPSIKCHUN TOYB H

(UTOIICHO30B.
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Pe3yabTaThl U MX 00Cy:KIEeHUE

1. PGFeHepaHI/IOHHLIC CYKICCCHUU PACTUTCIBHOCTHU B TCXHOTCHHBIX HaHI[IHa(I)TaX

«Hynp-MoMeHT» M0o4YBOOOpa30BaHUS B TEXHOTCHHBIX JaHAmadTax, Kak IMpaBHio,
COBMAJIa€T CO CTapTOM BOCCTAaHOBUTENBHBIX CyKleccuid OuoThl. HoBOsIBIEHHBIE MEepBUYHBIC
HKOTOIBI HAYMHAIOT UCIIBITHIBATH CO CTOPOHBI OKPYKAIOMINX KOPEHHBIX IKOCHCTEM CHIIbHEHIIIee
«JIaBJICHUE >KU3HW», KOTOPOE TEM CHIIbHEE, YeM MEHbIIe Iuiomans HapymeHui. Cykueccud,
IPOTEKAIoIMe B MECTax C YHHYTOKEHHBIM ITOYBEHHBIM IIOKPOBOM, IIPUHATO Ha3bIBaTh
nepBuyHbIMH (Yutrekep,1980). K HuM 00BIYHO OTHOCST M aHTPOINOI€HHO CIIPOBOIMPOBAHHBIE
cuHreHeruueckue cykueccun (mo tepmuHoiorun B.H. CykaueBa, 1950) TexHOTeHHBIX
reocucteM. [lepBHYHBIE CYKIIECCHHM XapaKTepU3YIOTCS MEIJICHHOH (10 CpaBHEHUIO C
BTOPUYHBIMH) CMEHOW PACTUTEIBHBIX  acCCOIMAIMil, CHEPKUBAEMOW HEOOXOIUMOCTHIO
dbopMupOBaHUs TOYBBI — 3aj0ra YCTOMUMBOCTH (UTOIEHO30B. OIHAKO Takoe MOHUMaHUE
MEPBUYHBIX CYKIIECCHIA, Ha HAI B3TJISAJ, COOTBETCTBYET JIMIIb UX KIACCUUYECKOMY MPUMEPY —
3aCeJICHUIO TUIOTHBIX CyOCTpaTOB WM (PUTOTOKCHYHBIX TOPHBIX MOpPOA. B peanmpHOU cuTyaruu
pBIXJIbIE TEXHOT€HHbIE CyOCTpaThl O CBOMM CBOMCTBaM OBIBAIOT BIIOJIHE TMPUTOAHBI IS
MOCENICHUS] BUAOB COCYIUCTBIX pacTEHUH, axe (GOPMUPYIOLIUX 30HATbHBIE KBAa3UKIUMAKCHBIX
rpynnupoBku. [IppMepoM MOTYT CIIyKHTh OOHApYy>KEHHBIE HAMU KYPTHUHBI KOBBUISI-BOJIOCATHKA
(Stipa capillata) Ha 5-meTHUX OTBajax JIECCOBUIHBIX CYTIMHKOB Kapbepa «llomuron» AO
«benuement». HekoTopele TOpHBIE TMOPOABI MOXHO paccMaTpuBaTh KakK MPEANOYBBI,
oOnamaroniue MepBUYHBIM [omopoaueM (AnepuxuH u aAp., 1977; Macwok, 1989). B
Te0JIOTUYECKOM MPOIJIOM OHU YK€ MOTJIM HrpaTh POJIb MMOYBOOOPA3YIOMIMX IOPOJA, O YeM
CBHUJICTEIICTBYET HAJIMYME B HUX OPTraHOT€HHOTO yTIIepo/a.

BrisiBeHbl OCHOBHBIE MHAUKATOPHBIE PACTUTEIbHBIE ACCOLMAIIUU JIJISl OLICHKU «CTEHEeHH
3penoctu» ¢urorneno3oB. s ycnosuit orBanos Jlebenqunckoro 'OKa momnonbie cooOmiectsa B
IKOTOMAX ¢ HECTaOWIBHOW Cpemo BKIIOYAIOT MaTh-U-mMauexoBble (Tussilago farfara),
nouHukoBeie (Melilotus officinalis) accoumanuu. I[IpoMexyTodHBIE CepHifHBIE COOOIIEeCTBa
dbopmupyroTcst ¢ ydacTheM BeiHuka HazemHoro (Calamagqrostis epigeios), KocTpa 0€30CTOTO
(Bromus inermis), BUAOB TPyNIbl pasHOTpaBbs. Hambosee ycToitunBbie coo0mecTBa OOBIYHO
MPEICTaBICHbI 311aKOBO-Pa3HOTPABHBIMU aCcCOLIMAIUsMU, npuyeM npeodyagaroT
PBIXJIOKYCTOBBIE (MSATJIMK JyroBoil Poa pratensis) M JEepHOBUHHbIE 31aku (THIMYaK Festuca
valesiaca, oBcsiHMLIA KpacHas Festuca rubra). YCTaHOBIEHO, YTO CYKIIECCHOHHOE pa3BHUTHE

Q)HTOHGHOSOB Ha  TNOCTIPOMBIINIJICHHBIX  OTBajlaX MOXET TOPMO3UTHECA Ha  CTaausdX
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«TPOMEKYTOYHBIX» KIMMAaKCOB, TPEACTABICHHBIX OOBIYHO aCCOUMAIMSMH BHIIOB C CHIJIbHBIM
QJIJIEJIONAaTUYECKUM BO3JEMCTBUEM (B OCHOBHOM, BEHHHMKOBBIE ACCOLMALMU). DTOMY MOXKET
CHOCOOCTBOBaTh IMEPUOANYECKOE M HEPETYyJSpHOE AHTPOIOT€HHOE BO3JEHCTBHE, HAIpUMED,
BBDKUTAHUE PACTUTEIIBHOCTH.

Ha panHux craausx CTaHOBIEHHS pereHepaluoHHbIX dKkocucreMm (0-5 yer)
HaMpaBJIEHHOCTh Ba)XKHEHIIUX PecypcoPOpMHUPYIOLMX MPOLECCOB ONPEAEsAeTCS HCXOAHBIMU
CyOCTpaTHO-TOMOJIOTMYECKMMHU YCIOBUSIMH HOBOOOPa30BaHHBIX 3KOTONOB. CBOMCTBa cyOcTpara
(MaTEepUHCKON MOPOJIBI) SBISAIOTCS ONPEIESIONMM (PAKTOPOM, OT KOTOPOTO BO MHOTOM 3aBHCAT
UCXOJHBIN COCTAaB MMOHEPHBIX COOOIIECTB, 0COOEHHOCTH HaYaJIbHOT'O ATara MoYBo0Opa3OBaHus.
Penved HOBOOOPa30BaHHBIX MMOBEPXHOCTEH CIOCOOCTBYET MIPOCTPAHCTBEHHOMY
nepepacnpesiefieHHI0  pereHepallMoOHHbIX — MPOLIECCOB: HMX  KOHLIEHTpalMuM B  Haubosee
ONMaronpusATHBIX MOJOXKEHHUAX (TIOHIKEHHS) W OTHOCUTENBHOMY OTCTaBaHUIO B MEHeEe
OJ1aronpusTHBIX (CKJIOHBI).

Ha Gonee mpoaBuHYTHIX CTaausaX cykieccud (10 15 jeT) mpoucxoauT GpopMHUpOBaHUE
COMKHYTBIX COOOILECTB CO 3HAYMTEIbHBIM YUacTUEM PyAepalbHbIX BUI0B. OJITHAKO B CTPYKTYpE
OMOIICHO30B HAMEYAIOTCS TEHACHIIUN (POPMHUPOBaHUS 00Jiee YCTOHUNBOTO COCTaBa: MOSBIAIOTCS
BUIBI-TIPEICTABUTEIN KBAa3WKIMMAKCHBIX TPYNIHPOBOK. B 30011eHO3aX MpeoOsiagaroT BHIIbI-
JIOMUHAHTbl (OHOBBIX 3KocHcTeM. Ha naHHOM »3Tame HpoOMCXOOUT peanu3alus MNEpBUYHOTO
wiofopoausi cyOcTpata: HPOMCXOTUT OBICTPBI POCT OHOMAacchl COOOLIECTB, YCHJICHHE
NOCTYIJICHUST OPraHMYECKOro BElIecTBAa B IOYBY, YTO CHOCOOCTBYET YCKOPEHHIO €€
(dbopMupOBaHUS.

Crnenytronuit otam (15-35 mer) B pa3BUTHH MOJIOJIBIX SKOCUCTEM CBSI3aH ¢ MHTEHCUBHBIM
pa3sBUTHEM IOYBBI: CKOPOCTh (POPMHUPOBAHUS TYMYCOBOI'O TOpU30HTa AocTuraer 4-5 mM/roa. B
coctaBe (DPUTOLIEHO30B IPOUCXOAUT 3aMEHa pPYyACpabHBIX BUIOB Ha Ooliee yCTOMUYUBHIC, B
YaCTHOCTH, A€PHOBUHHBIE 371aKU. J[0J11 pa3HOTpaBbsl B X0J1€ CYKLIECCUI OCTAETCS OTHOCUTEIBHO
MOCTOSTHHOM, HO BHJIOBOM COCTaB ATOW TPYIIBI HM3MEHSAETCS B CTOPOHY MpeodagaHus
«KJINMAKCHBIX» BUJIOB.

OTHOCHUTENBHON CcTaOMIM3alueil pereHepallMOHHBIX IMPOIECCOB XapaKTepU3yeTcs dTal
ot 35 no 70 ner. buoneHo3sl mproOOpETaIOT YCTOWYMBYIO CTPYKTYpPY, UX BHIOBasi CTPYKTypa
(Ipu HEKOTOPOM CHMXKEHHUU OMOpa3zHOO0Opa3usl) MPEICTaBIsET OCHOBHBIE BAPUAHThI 30HAJIbHBIX
KBa3MKJIMMAKCHBIX KocucTeM. [IponcxonuT crabunuszanus 6Momacchl COOOLIECTB, 3aMeAJICHHUE
0YBOOOpa30BaTeNbHBIX MporeccoB. [lanpHeiee pa3BUTHE HOBOOOPA30BAHHBIX 3KOCHUCTEM
HNPOMCXOIUT B PEKUME MEAJICHHOTO pOCTa CTPYKTYPHBIX ITOKa3aTemnei.

Jns hopmupoBanust (GUTOIEHO30B HanOoJee 3HAYMMBI Takue (aKTOphl, KaK CBOWCTBA

cyOcTpara (cTeneHb BBIBETPEJIOCTH, MEPBUYHOE IIOJOPOJANE, HAJUUYME TOKCHYHBIX BEIIECTB,
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BOJIOYICP’KUBAIOIAsT CITIOCOOHOCTH), CTEINEHb YBIAXHCHHSI OHMOTONA, IMOJIOKCHHE B peibede,
KOTOPOE ONpeAEsseT AHKCIO3ULUI0 CKIOHA, €ro IpOrpeBaeMOCTb, Pa3BUTHE HSPO3UOHHBIX HU
JPYyTUX SK30AMHAMHUUECKUX MpolLieccoB (00BajIOB, ONOI3HEH, OCHINEH, OCOB U T.I1.)

OtnenpHy0 HCCJIEIOBATENBCKY IO 3azaqy NPEICTaBIIITN UCCIICIOBAHHUS
POCTPAHCTBEHHON OpTaHU3aIiK (PUTOIIEHO30B B YCIOBHIX CKIOHOBBIX JIAHAMA(PTOB, JOBOJIHHO
paclnpoCTpaHEHHbIX B KapbepHO-OTBAJIBHBIX KOMIUIeKcax. Jlas M3ydeHus pas3HbIX THUIIOB
KOMILJIEKCOB PACTUTENIbHOCTH HaMU ObUI NpPHUMEHEH MeToJ] mnpoduiael — TpaHCEKTOB.
JIOCTOMHCTBO 3TOr0 METOJa MPH IeOOOTAaHMYECKHX HCCIENIOBAaHMAX, B OTIMYME OT LIUPOKO
IPUMEHIEMOTO METOA SKOJIOTUIECKHUX PSJIOB, IPH KOTOPOM IPOOHBIE TUTOIIAAKH 3aKIa(bIBAIOT
B KaXIOW accoluanuy, He o00pa3ys HENpepbIBHOIO psAa, 3aKIoyaeTcs B TOM, UTO
paccMaTpuBaeTcs HENpepbIBHBIN psi accounanuii. [Ipu merone mpoduiieit BeayT HeNpephIBHOE,
C Hayaja J0 KOHIIa TPAaHCEKTa ONHCaHHEe, 3apUCOBKY M KapTorpadupoBaHUE PacTUTEIHHOIO
MIOKPOBA.

B otBansrHOM koMmIuiekce Jlebemuuckoro ['OKa Oblmm 3ayioKeHBI JBa TpaHCEKTa Ha
CKJIOHax OTBaJIOB. Beinenens! miuomanku, pasmepom 100 M (10 M x 10 m), MIPUMBIKAIOLIKE JIPYT
K Apyry. Ha mepBom tpaHcekte (puc. 1, A) uccienoBaince 4eThlpe IUIOMAAKU. /[Ba yuyacTka
pacronaranuck Ha ckioHe oT 15 mo 70 rpamycoB. TpeTuil ydyacTOK Ha BBITOJIAXKUBAIOIICHCS
YaCTH CKJIOHA, W YETBEPTHIN y MOJHOXUS CKiIoHA. Ha BTOpoM TpancekTe (puc. 1, b) uzyqanuch

CCMb OTACIIbHBIX TIIOIIAA0K, 3aJIO’KCHHBIX Ha CKIIOHE C YKIIOHOM OT 7 a0 45 TpagycCoB.
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Puc. 1. IlpocTpaHcTBEHHOE pacpeAeIcHre U (puromMacca paCTUTENIBHBIX aCCOLMALUI
TPAHCEKTOB: A — Ha TEPPACUPOBAHHOM, YACTUYHO PEKYJIBTUBUPOBAHHOM (3€MJIEBAHHE) CKIIOHE
OTBaJa;

b — Ha HeTepaccHpOBaHHOM U HEPEKYJIBTUBUPOBAHHOM CKJIOHE OTBaJla

Kaxnpiii 3 yuyacTkoB ObLT pa30UT Ha KBaJpaThl CETKOM co cTtopoHoil 1 M. Ha kaxxnoii u3
IUIOINAZ0K MPOBOAMIOCH ONMUCAHKE (PIOPUCTUUECKOTO COCTaBAa TPABOCTOS: BHUIOBOIO COCTABA
pacTeHM C OLIGHKOH 4YHMCIeHHOCTH BHIOB 1o cucremMe OamnoB K. bpayn-bnanke,
00BEeIUHSIOMEH NPOSKTUBHOE TMOKPBHITHE M OOWJIME pacTeHUil; CpeiHss BBICOTA OTAEIBHBIX
pacTeHuil M TpPaBOCTOSI B LEJIOM; pacHpeAeiIeHHe PAaCTCHHH IO IUIOMAAKE (PaBHOMEPHOE,
IpynnoBoe, ciay4aiHoe u T.4.). KpoMme TOoro, Ha cxeme 3apHCOBBIBAINCH TOPU30HTAJIbHBIE
IIPOEKLIMN HAJ3EMHOM YacTH PACTUTENBHBIX accouuanui. OJHOBPEMEHHO NPOBOAMIN YKOCHI
Ha/I36MHOM (PUTOMACCHI JIJIsl OIICHKH €€ 3aIacoB B Pa3sHBIX MO3MIMAX penbeda (cMm. puc. 1, A u
b).

N3BecTHO, YTO accolanyu, OTHOCSIIUECS K CXOAHBIM TAKCOHOMUYECKUM KaTErOpHsM,
pElKO rpaHuyaT JIpYr ¢ APYroM M peaKo oOpa3yloT 3HaUUTENbHbIE CIIOUIHbIE MAacCCHBBI. Takoe
pacrpenieneHue pacTUTENbHBIX COOOLIECTB OMpPEesAeTCs] HEOAMHAKOBBIMU YCIOBUSIMH CPEIbI.
HeonHopoaHocTs M mecTpoTa pacTUTENBHOTO IMOKPOBA MMEET pa3HbIl MacmTad U pasHylo
CJI0)KHOCTb. [lo MpUuYMHAM BO3HUKHOBEHUS Pa3lUYalOT 3PO3UOHHYI0 KOMILIEKCHOCTb, KOTOpas
BBI3BIBAETCSI CTOKOM IIOBEPXHOCTHBIX BOJ Ha CKJIOHAX M JUMO2EHHYI0 KOMIUIEKCHOCTb,
CBSI3aHHYIO C YacTBIMU CMEHAMH XMMHUYECKOTO M (PH3UUECKOr0 COCTaB MOYBOOOPA3YIOMIUX H
nojactunaomux nopoq (Bopono, 1973). lmenHo naBa BbllIeNepedyHCIEHHbIE BHJA
KOMILUIEKCHOCTH, O-BUAMMOMY, UIMEIOT MECTO B HAIIUX UCCIIEIOBAHUIX.

1o B3aMHOMY PacroIOKEHHIO KOMIIOHEHTOB, UCCIIEJOBAaHHBIEC YUYACTKH MOXHO OTHECTH
K MO3AUYHO-NOACHbIM KOMIUIEKcaM. Mo3anuHble KOMILJIEKCHl BKJIFOYAIOT HECKOJIBKO THIIOB
PACTUTENBHBIX aCCOLMALMM, MPUYEM HM OJHA M3 HUX HE rocrnoicTByeT. IlosicHble KOMITJIEKCHI
NPEICTABISIOT COOOM IMOJIOCH PACTUTEIBHOCTH, CMEHSIOIIME IPYr Jpyra B IPOCTPAHCTBE, B
3aBHCUMOCTH OT W3MEHEHHMsI yBIIQXXHEHUS, IT0YB U OOBIYHO PAa3BUTHI HA CKJIIOHAX. B maHHOM Xe
cilydae, MO’KHO FOBOPUTH O KOMOMHHPOBAHUH 3TUX JABYX BHJIOB.

JUie  TpOCTPaHCTBEHHOI'O pPACIOJIOKEHUS PACTUTENBHBIX AacCOLMAlMil XapaKTepHa
BBITSIHYTOCTh KOHTYPOB BJIOJIb JMHHUM TPaHCEKTOB. JTO TeM 0Oo0jee 3aMETHO MpHU YBEITUYECHUU
KPYTU3HBI CKJIOHOB. [Ipu BbINONAXXKMBAaHUM CKJIOHOB Ha 0ojee IUIOJOPOJHOM ITOYBEHHOM
cyOcTpare, JOMUHHMPYIOT BEWHHUKOBBIE accolMauuu. J[Is CKIOHOB XapakTepHbl Oosee
MEJIKOKOHTYpHBIE YYacTKA M TMECTPOTa PACTUTEIBHOTO MOKPOBAa. OTO MOXHO OOBSCHHUTH
Pa3BUTHEM pA3IUYHBIX PACTUTEIBHBIX aCCOLMALUN Ha MECTPOM IO JIUTOJIOIMYECKOMY COCTaBY

MOYBEHHOM CyOCTpaTe NMpu HAIUYMHN MEJTKO3eMa.
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dopmupoBaHue (HUTOMACCHI PACTUTENBHBIX ACCOUMAIMA HAXOIUTCS B 3aBUCHMOCTH OT
CyOCTpaTHO-TONOJIOTMYECKUX YCIOBUM, AKTMBHOCTH JEHYAALMOHHBIX IPOLIECCOB, YCIOBHH
YBIQKHEHUS M TIPOLECCOB CHUHICHETUYECKOTO B3aMMOJEHCTBUS BHIOB JpPYr C JPYTOM.
MaxkcumanpsHast uTomMacca XapakTepHa Ul BBITIOJIOKEHHBIX CKJIOHOBBIX MECTOMOJIOKEHUH C
OTHOCHUTEJIbHO CTa0MJIbHBIM YBJIQ)KHEHUEM U Pa3BUTON MOYBOI.

2. Bocpou3BOJCTBO MOYB B X0JI€ CaM0O3apacTaHus OTBAJIOB BCKPBIIIHBIX TOPOJ

@®opMupoBaHHE IOYBEHHOI'O TIOKpOBA B  TEXHOTEHHBIX TI€OCHCTEMax HMMEeT
NOJYMHEHHBIN XapakTep [0 OTHOIIEHHIO K pa3BUTHIO (UTOLIEHO30B. B  cTpykType
naHamadTHRIX KaTeH Ha CKJIOHAaX OTBAJIOB HOBOOOpA30BaHHBIEC MOYBBI MPUYPOUYEHBI K XOPOIIO
3a/ICPHOBAHHBIM BBINIOJIO)KEHHBIM Y4acTKaM M OCHOBAaHHMIO CKJIOHOB. CTemeHb pa3BUTHUS
MOYBEHHOTO MOKpPOBAa BO3pPACTacT MO MEPE CHMKEHUS KPYTHU3HBI CKJIOHAa M POCTa OMOMACCHI
¢uToLIeHO30B. B BepxHell TpeTu CKIOHOB (TpaHCAIIOBUAIbHBIC MMO3ULIMK) MOYBEHHBIM MOKPOB,
KaK ¥ PAaCTUTEJIbHBIE acCCOLMAIMU, BhIpAXKEH (parMEHTApHO M MPEJCTABISIET COOON «IISTHA»
SMOpPUOHANIBHBIX MOYB U TYMYCOBBIX IJIEHOK. B KimaccudukanyioHHOM OTHOLIEHUH (COTIACHO
Knaccupukanmm wu amarHoctuke mouB Poccuu, 2004) TeXHOTeHHBIE IOBEPXHOCTHBIC
o0Opa3oBaHMs, B TOM YHCJIE€ MU IOYBBI B MCCIEIOBAHHBIX OOBEKTax, MPEACTABIEHbI I'PyIION
SMOpHO3eMOB  (MOJIOZIBIC TOYBBI), KBa3W3eMOB (NMPEUMYIIIECTBEHHO PEIUIAHTO3EMOB —
TpPaHCIJIAHTHPOBAaHHBIE TYMYCOBBIE TOPU3O0HTHI) U HaTyp(haOpuKaToB (MPEUMYIIECTBEHHO
JUTOCTPATHI — HACBITTHBIC MUHEPAJILHBIC TPYHTHI).

[TpoBenen ananmu3 MOP(HOIOTHUECKUX, PUINICCKUX, XUMUICCKUX U (PHU3UKO-XUMUICCKUX
CBOMCTB TOYB, C(OPMHPOBABIIMUXCS Ha OTBanax jxenesopymHou (benropoackas obnacte) u
cnanieBol (JIeauHrpaackas 06;1acTh) MPOMBIIIEHHOCTH.

I'eneTnueckuii TpOQHUIb HCCIEAOBAHHBIX UYEPHO3EMOBUIHBIX TIOYB TEXHOT'CHHBIX
JaHAmadTOB UMEET YHPOIIEHHOE CTPOEHHUE, OAHAKO JAKE€ B CaMbIX MOJIOJBIX M3 HMX MOXHO
BBIICTIUTh AMOpPUOHANIBHBIE TOpU30HTHL. Hawnbombinee pa3BUTHE NOMY4YAIOT TYMYCOBBIE —
aKKyMyJATUBHBIH (A;) u mnepexonausii (A;C wnmu A;B) ropusontel. Mopdonoruueckas
peanu3anys Ipolecca JeccuBaxka MposiBiserca Jumb B 30-40-meTHEM Bo3pacTe IOYBBI
(mosiBisitorcst ropu3oHThl AjB u BC) B ciyuyae mouBooOpa3oBaHMsi Ha CYTJIMHUCTBIX MU
CyIleCUYaHBIX MATEPUHCKHUX Mopojax. O0mas cxema cTpoeHHs MPOQHIs MOJOIBIX TOYB UMEET
cienyromuii  BUI: Ag-Ag-A-A1C(AB)-(BC)-C (B ckobOkax o00o03HaueHbl (HaKyJIbTaTUBHBIC
TOPU30HTHI).

I'enernyeckuit mpoduias HOBooOpa3zoBaHHBIX (10-20 5meT) HepHOBO-TIOA30JIMCTHIX IMOYB
MPEJICTaBICH ClieAyromel cxemor Ag-AjAr-A;B-BC-C. DmoBuanbHas 4dacth (A;) mpodms

000c00IIeTCS YKE B TIEPBBIE TOABI TOYBOOOPA30OBAHUS.
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B xauectBe mpumepa mpuBeneMm ¢orom3oOpaxkeHne u onucanue npoduis 40-meTHen
nouBsl (puc. 2), chopMHUpOBABIICHCS HaA OCTaHIE HEKOHIUIIMOHHOTO MeJla KaphepHO-
orBanibHOr0 Komiuiekca «[lomuron» 3A0 «benroponckuii neMeHT». OCOOEHHOCTH 3TOTO
o0bekTa — (popmupoBaHUEe (PUTOIEHO3a KOBBLIEM-BOJIOCATUKOM — BHJIOM, KOTOPBIH OOBIYHO

XapaKTCPCH IJId KIIMMAKCHBIX TPABAHHUCTBIX (1)I/ITOII€H030B.

BronmmTokoMOMHAINS: MapbTHUKOBO-JIIOIIEPHOBO-KOBBUTBHAS aCCOIMAIIUS
Ha MeJIOBOM cyOcTpaTte

37aKOBBIM  Omaj,  YacTHYHO
YHUYTO)KCHHBII BBKUTAHUEM.
TemHo-cepbiid, PBIXJIbIN

JEPHOBUHHBIM  TOPU30HT  C
OOJIBIINM KOJMUYECTBOM JCTPHTA,
0COOCHHO B KypTHHAX KOBBUIA, U
BKJIIOYCHUSIMU YIS
Ceppiit, OTHOCHUTEJIBHO
OJTHOPOJIHBIH, PBIXJIBIH,
MEJIKOKOMKOBATO-TIBIJICBATHIH, C
OoOMITBHOM ApecBO Mera.
CBetso-cepblii, HEOJHOPOJHBIM,
MbUIEBAThI, € IIeOHEM Meda,
IIepexo]l 3aMETHBIM, TIpaHMIA
s3bIKOBaTass (IPOBajbl  MEXIY
: KyCKaMH 11eOHs MeTa).

' ; | C Men-pyxisk MSATKHIA,
B %o h Bl (Hmxe 85 MM) | CpeIHEBBIBETPEIIBIH, c
. - - ' KapOOHATHBIM MEJKO3EMOM.

Puc. 2. I[Ipo¢une 40-neTHel TOYBBI, 00pa30BaBILIEICS HAa OTBAJIE Mela

B Kapwepe «llonmuron» 3A0 «benaropoackuii ieMeHT)

Mornoaple TMOYBBI TEXHOTEHHBIX JIAHAMA(PTOB OBICTPO BOCCTAHABIMBAIOT —3aIachl
OpPTaHWYECKOTO BemiecTBa B ropu3oHTe A (4-6 % rymyca 3a 10-15 et mouBooOpa3oBaHus).
OpnHako B HOBOOOPA30BaHHBIX JEPHOBO-MOA30JMCTBIX IIOYBaX I'yMYC HHU3KOMOJEKYJISPHBINA
(otHomenue C:N cocraBnsger 12-69, B To Bpemsi kak B HOBOOOPa30BaHHBIX uepHO3eMax 4-15).

OHu ommuaroTcs Takke Oonee HM3KUMHU 3HaueHusmu pH (6,3-4,2) 1o CpaBHEHHIO C
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YyepHO3eMHbIMH TouBaMu (7,54-8,83). Ilpu Hanuuum B MaTEpPUHCKUX TEXHOTEHHBIX IMOpOAax
KapOOHAaTOB MPOMCXOAMT HX BBILIETAYMBAHUE, NPHUYEM B 30HE CMELIAHHBIX JIECOB Oolee
UHTEHCHUBHO.

Crnenuduka moyBooOpa3oBaHHs B TEXHOTEHHBIX JaHAMA(PTaX CBs3aHa C BBICOKUM
coJiepKaHueM KapOOHATOB W MOBBIIICHHON IEIOYHOCTHIO MTOYB, YTO OCOOCHHO XapaKTEPHO IS
TEXHOTEHHBIX JAHJIA(TOB CTPOUTEIBHOrO KoMIiekca. OAHAKO pa3BUTHE IIPOLIECCOB
BBILIEJIAYMBAHUS, CONPOBOXAAIOUIET0  [OYBOOOpPA30BaHME, CIOCOOCTBYET PpacTBOPEHUIO
KapOOHATOB M CHIKCHHMIO UIENOYHOCTH 1ouB. Tak, B mouBax 40-7meTHero Bo3pacra,
Pa3BUBAIOIINXCS HAa MEJIOBBIX MOPOJIAX, coaepkaHue kapOoHATOB B ropu3oHTe Al Huxe B 1,6
pa3a, ueM B MaTEpUHCKON IIOPOJIE.

B otBanax xene3opyIHbIX KapbepOB YaCTO HAXOAATCS OPOABI C BBICOKMM COJIEpKaHUEM
aMOp(HOro ’Xeje3a, 4TO TaKXKe HAKIAJbIBAeT OTIEYAaTOK Ha (PYHKIMOHHPOBAHUE MOJOIBIX
nenocucteM. [1ouB00Opa3zoBaTEIbHBIIN MPOIECC COMPOBOXKIACTCS BEIHOCOM JKeJe3a U3 BEPXHUX
TOPU30HTOB IIOYB, B pE3yJbTaTe€ 4YEro €ro cojep’kaHue B TOpU30HTE A;| CTaHOBUTCS Oojee
HU3KUM, 4eM B MaTepuHCKOU mopoje, B 1,5-2 pa3a k 30-1eTHeMy BO3pacTy MouBbl. B necHbIX
YCIOBHAX MOYBOOOpa30BaHUs Mpolecc 00e3xKene3uBaHusl TOpU30HTa A MMOUTH B 2 pasza Ooiee
WHTCHCUBHBIM, Y€M B II0YBAaX C TPABSIHUCTOW PACTUTEIBHOCTBIO. B I€JIOM NpOrpeccuBHbIE
U3MEHEHHs CBOMCTB MOJIOJBIX [TOYB IMPUBOAAT K HEKOTOPOMY CHMKEHMIO qucOanaHca (pU3UKO-
XMUMHUYECKHX CBOMCTB TEXHOT€HHBIX CyOCTPATOB.

Jns ompeneneHuss 3aKOHOMEPHOCTEH AMHAMHUKH TOYBOOOPAa30BaTENIBHBIX MPOLECCOB
HaM# OBIIM HCIIOJIb30BaHBI METOABI MaTeMaTHUECKOW cTaTHCTUKU. C ydeToM CyIIeCTBYIOIIETO
samena (JImcemkuid, 2000), s omucaHWsS HAMPABICHHOCTH PAa3BUTHS  IMOYBEHHBIX
XapakTepUCTUK HaMHU ObUIM ompoOOBaHbl HENUHEWHble (YHKIMM pa3iuyHOro Buaa. B
YaCTHOCTH, TIOJTY4YEHbI YPAaBHEHUSI MOJIEIM BOCIPOM3BOJICTBA MOIIHOCTH T'yMyCOBOTO TOPHU30HTA
IIOYB B TEXHOTEHHBIX [€OCUCTEMAX. 32 OCHOBY MOJIENIEN B3SIT KjacC HENMHEUHBIX (S-00pa3HbIX)
(YHKIMH, ONMCHIBAIOIINX POCTOBBIE MPOLECCH B 3KocUcTeMax. OCOOEHHOCTBIO ITHX (YHKLIUH
SBIISICTCA HAJIM4YUe «TOYKU Meperuday, XapakTepu3ylolled MaKCUMalbHYI0 HHTEHCHBHOCTb
pPOCTOBBIX TmporeccoB B ¢aze MophoPyHKIMOHATBHONH 3perocTh o0bekra. Hawumyurme
NOKa3aTeIy anpoOKCUMaluH XapakTepHbl GpyHkimn ['omnepria oOmiero Buaa:

H(t) = Hnp exp(-exp(a-At)),
rae H u Hnp — pacdeTHast 1 nipefiesibHasi MOIHOCTH T'YMYCOBOT'O FOPH30HTA;
a — ToKa3aTellb, OTPAXKAIOLIUHN 0JIarONpUATHOCTh CTAPTOBBIX YCIOBHM MOYBOOOPA30BAHNUS;
A — KO3(pOHUIMEHT, XapaKTepU3YIOMIUKH HHTEHCHUBHOCTh (DOPMUPOBAHUS T'yMyCOBOTO

TOPHU30HTA MOYBLI B JaHHBIX OHMOJIMTOJIOTHYECKUX YCJIOBUAX.
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ConocraBieHre MNOYBEHHO-XPOHOJOTUYECKUX JaHHBIX, IOJYYEHHBIX B TEXHOTEHHBIX
JaHamadTax ¢ paHee MOJYUYCHHBIMHM JaHHBIMH O BOCIPOM3BOJCTBE IOYB B SKOTONAX C
JOKaJbHBIMM  HapyILIEHUSIMM  IIOYBEHHO-pacTuTenabHoro mokposa (I'omeycos,  2003),
CBHUJIETEJICTBYET 00 MHOM XapaKTepe BOCHPOM3BOJCTBA MOYB B TEXHOTCHHBIX JaHamagdrax. Ha
rpaduke o0mmei Moaenu Uil Ha4yallbHOTO 3Tana noyBooOpa3oBanus (puc. 3) BUAHO, YTO TOYKH,
XapaKTepU3yIOUIMEe TEXHOTECHHBIE II0YBBI, PACIPEAEICHBI INPEUMYLICCTBEHHO [0 HIKHEU
orubaromieid kpuBoil. Takum 00pa3oMm, NEepBUYHBIA XapaKTep CYKIECCUH, CBSI3aHHBIA C
MacIITaOHOCTBIO ~HApyIIEHUWH B TEXHOTCHHBIX JaHAmadTax, MpeoIpeaesseT MeHee
MHTEHCUBHOE BOCIIPOM3BOACTBO NOoUB. OHAKO B psjie ciydyaeB, KOTJa JIUTOJIOTUYECKON OCHOBOM
TE€XHOT€HHOHN I'€0CHCTEMBI SABISETCA ONaronpUATHBINA CyOCTpaT, BOCIPOU3BOJICTBO (PUTOLIEHO30B
Y 1I0YB [IPOUCXOJUT TAKKE MHTEHCUBHO, KaK U B CUTYAallUU JIOKAJIbHOI'O HAPYIIECHUS TOYBEHHO-

PACTUTCIILHOT' O ITOKPOBA.
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Puc. 3. I'paduk 3aBUCUMOCTH MOLITHOCTH I'yMYCOBOT'O TOPHU30HTA

OT BO3pacTa MouB (MapKepoM IMOMeUYEHBI 00bEKThI TEXHOTEHHBIX JaHIIA(TOB)

B cBs3u ¢ CwIbHOW 3aBHCHMOCTBIO TIOYBOOOPA30BATEIILHOTO MPOIECCa OT CBOWMCTB
MaTEpUHCKON MOPOJbI HAMU ObLTa Mpou3BeaeHa AuQQepeHranus MoIenei B 3aBUCUMOCTH OT

TUTIOB TEXHOTEHHBIX cyOcTpaToB (puc. 4).
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Cyrnuuor: AiE=200%exp(-exp (0,665 - 0,026%0)
ITecox u cynece: A = 200%exp(-exp(1,048 - 0,027%)
Men: Myt = 200%ezp(-expl1,31 - 0.023%)
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Puc. 4. BapsupoBanue TpeH10B (HOPMHUPOBAHKSI TYMYCOBOTO TOPH30HTA MOYB

B Pa3JIMYHBIX CYyOCTPATHBIX YCIOBUIX

Ha ocHoBe monyueHHBIX YpaBHEHMM MOJIETTH PACCUMTAHBI CKOPOCTH BOCIPOU3BOJICTBA
TYMyCOBOI'O TOPHU30HTa TOYB B Pa3IMYHBIX CYOCTPaTHBIX YCIIOBHUSIX, KOTOpbIe MOTYT CTaTh

HOpMaTUBaMH BOCIIPOU3BOACTBA ITOYB B TCXHOI'CHHBIX naHsza(I)Tax (pI/IC 5)

25 T T T T T T

0.5

CKOpocCTb OYBOOOPA30BAHUSI, MM/TOJT

| | | | | |
0 10 20 30 40 50 60 70

BO3paCT I04B, I'OABI

CYI'JIMHOK
NECOK U CYIIECh
M1

Puc. 5. Ckopoctb (hopMuUpOBaHHS TYMYyCOBOTO TOPU30HTA MTOYB

Ha pa3HbIX THIIaX MATCPUHCKUX ITOPOJ]

Kak BuiHO Ha puc. 5, nuHamuKa nporecca popMHUPOBaHUS T'YMYCOBOI'O TOPU30HTA ITOYB

3aBUCUT OT THIA MAaTEPUHCKOM TOPOJBI, IMO3TOMY B TEXHOTCHHBIX JaHamadrax
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0JTHOBO3PACTHBIE MTOBEPXHOCTH MOTYT XapaKTepu30BaThCs reTePOXPOHHOCTHIO
IOYBOOOPA30BATEIBHOTO MPOIIECCa.

O600mas pe3ynbTaThl HUCCIEIOBAaHUS BOCIPOMU3BOJACTBA TOYB B TEXHOTCHHBIX
nmaHamagdTax, MOXKHO CIIENaTh CIEAYIOIINE BBIBO/IBI.

Bocnpon3BoACTBO TMOYB B yCIOBHAX CaMO3apacTaHUsl OTBAJIOB BCKPHIIMIHBIX TOPOJI B
TEXHOTEHHBIX JIaHAMA(PTaX MPOTEKAeT B JOCTATOYHO JKCTPEMAIBHBIX YCJIOBHSX, OIHAKO B
OonbmuHCTBE ciydaeB K 30-40-meTHEMY BO3pacTy MOJIObIE MMOYBBI UMEIOT MOP(HOIOTHYECKU
XOpOIIO BhIpaXeHHBIH Mpo¢mib. Cpenn MOYBEHHBIX N€HETHYECKHX TOPH30HTOB HamOOJbIIce
pa3BUTHE MOTYYaAOT T'YMYyCOBBIE TOPH30HTHI.

Mopdomorusi npoduneii HOBOOOPa30BaHHBIX IMOYB TEXHOTEHHBIX T'€OCHCTEM CHIIBHO
3aBHCUT OT THIIA MATEPUHCKOW moponel. Jlydmie Bcero mnpoduiab mouB (GopMHpYETCs Ha
CYTJIMHUCTBIX U CYIIECUaHBIX IOPOJAAX, MEHEE Pa3BUTHI MMOYBHI HA IMECKaX, INIMHAX, MEJOBBIX U
TUTOTHBIX KPUCTALTHYECKUX MOPOJIax.

MaxkcumanbHast CKOpocTh (POPMHUPOBAHHS TYMYCOBOTO TOPHU30HTA XapaKTepHa JUIsl MTOYB
20-50-neTHero Bo3pacra, HO ISl TIOYB Pa3HOTO JIUTOJIOTMYECKOTO THUIIA MAKCUMYMBI CKOPOCTEH
HE COBMAJAIOT BO BPEMEHH.

Hecmotpss Ha BbICOKHME TEMIIBI MOYBOOOpA3oOBaHMs Ha HadajapHOM drtame, Kk 40-50-
JIETHEMY BO3pacTy MOYBbI JOCTHraloT HemMHoruMm Oosee 10 % wmopdonoruyeckoit 3penoctu
(OHOBBIX TMOYB, IMO3TOMY OXHJIATh MOJHOIO TPUPOJHOTO BOCCTAHOBICHHS HApPYIICHHOTO
MOYBEHHOTO MOKPOBA B TEXHOTEHHBIX JIAHAMAPTAX B CKOJIBKO-HHOYIb MPUEMIIEMBIE CPOKH HET
cmbicina. OHaKO YpOBEHb (PYHKIMOHUPOBAHHS MOJIOJIBIX ITOYB TO3BOJIET CO3aBaTh JOBOJIHHO
3HAYHUTENBHYIO TPOMYKIMIO (UTOIICHO30B, MHTEHCHBHO TNpeoOpa3oBeiBaTh cyOcTpar. OHU B
MOJTHOM Mepe pealn3yloT BOCCTaHOBHUTEIbHO-OMochepHyo dyHkimio (obpoBonbckuii, 2000).
[TouBBI TEXHOTEHHBIX JIAHAA(PTOB YK€ B 15-1€THEM BO3pacTe yCTOHUMBO BBIMIOJIHSIOT TJ1aBHbIE
IKOCHUCTEMHBIE (YHKIMHU: Pa3JIOKEHHE OPTaHMYECKOTO BEIIECTBA, IENOHUPOBAHHUE 3JIEMEHTOB-
ouodpwmioB u ap. Kpome TOro, OHH, B COYCTAaHUH C XOPOIIUM 3aJIEPHEHUEM, B 3HAUUTEIHLHOU
CTCTICHU CHIKAIOT MHTEHCHBHOCTh JICHYJALIMOHHBIX TIPOIIECCOB M YCHIUBAIOT (PH3UKO-
XUMHYECKOe MpeoOpa3oBaHnE TEXHOTEHHBIX cybcTpartoB (nmurocdepnas (ynkuus). Ilosromy
yIpaBJICHUE TPUPOAHBIM BOCHPOHM3BOJICTBOM IOYB 00S3aTENBHO JOJKHO OBITH COCTABHOM

YacThIO MEPOTIPUATHI TI0 YKOJIOTHUECKOW PeadMINTAINY TIOCTIIPOMBINUICHHBIX JIAHAIA(TOB.

3akiIoueHue

BroiaBnensl  oOmue — TEHACHIMM ~ M3MEHEHHUS ~ CTPYKTYpbl M IapaMeTpoB

(GYHKIIMOHUPOBAHUS SKOCHUCTEM B XOJI€ PEreHepalMOHHBIX cykueccuil. OLIEHKH MapamMeTpoB
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(YHKIMOHUPOBAaHUS (DUTOLIEHO30B TIOKa3ajdM, YTO WX CYKIECCHOHHBIA CTAaTyC MOXET
3HAYUTENIBHO Pa3In4aThCsi B 3aBUCHUMOCTU OT CyOCTPaTHO-TOIOJOTMYecKuX yciaoBuid. Tak, Ha
ydacTKaxX ¢ aKTMBHO IPOTEKAIOIMMH CKIOHOBBIMU IpoOIleccaMH (MacCOBbIE IBM)KEHUS TPYHTa,
3po3us) MpH ykioHax Ooinee 40 rpaaycoB JTUTETBLHO COXPAHSIOTCS «ITMOHEPHBIE» IPYHIUPOBKH
CO CIy4YallHBIM BHJIOBBIM COCTaBOM M HH3KOW NMPOAYKTUBHOCTHIO. Ha Ooiiee BBIMTOIOKEHHBIX
y4acTKax My OCHOBaHHUsA CKJIOHa (popMupyrotcst 6osee pa3puthie coodmectra. K 25-30-netHemy
BO3pacTy (UTOLEHO30B Haj3eMHas (uToMacca MoxkeT nocturath 80-120 % kinMMakcHOTro
YPOBHSI.

[To nToram mpoBeICHHBIX UCCIIEOBAHUI OBIIH CETaHbI CIIEAYIONINE BBIBOIbI:

BOCIIPOU3BOJICTBO PACTUTENILHOIO MOKPOBAa M MOYB HAYMHAETCS ¢ MOMEHTa NEPBUYHON
CTa0WIN3alMi HapyILIEHHOW IOBEPXHOCTH; JalibHeilliee pa3BUTHE HTUX KOMIIOHEHTOB
OPOMCXOTUT B PEXKHUME IOCTOSIHHOM peajanTanuy K H3MEHEHHUSM Cpellbl, 00YCIOBIECHHBIM
aKTUBHBIM TPOTEKAHWEM JCHYNAIMOHHBIX TIPOIECCOB M HECTAaOWIBHOCTBIO TPOJIOIBHBIX
npoduiiell CKIIOHOB TEXHOT'€HHBIX '€OCUCTEM;

C TEYEHHWEM BpPEMEHM pPACTUTEIbHBI TOKPOB M TIOYBBI CTAaHOBATCS (PAKTOPOM
CTa0WIN3alMU HAPYLUICHHOW IOBEPXHOCTH, B HMX CTPYKTYpE CHIDKAETCS 3aBHCHUMOCTH OT
MO3auKHU 31a(pHUUECKUX YCIOBHIA;

IPU BBIXOJIE HA IIOJYBEKOBOH OTall pEreHepaliOHHONW CYKIECCUM IPOUCXOAUT
IepecTpoiika MEXaHU3MOB BOCIIPOM3BO/ICTBA KOMIIOHEHTOB I'€OCHUCTEM: MX Pa3BUTHE B OOJIbIICH
CTETIEHU OINpPENAEISIETCS CHUHTCHETHUYECKUMH B3aUMOJCHCTBUAMU M MEKKOMIIOHEHTHBIMU
CBSI3SIMH, B IIEPBYIO OUYEPElb, B CHCTEME «(DUTOIECHO3-TI0YBAY;

B YCJIOBUSIX CKJIOHOBBIX JaHIMIA()TOB HAOIIOAAETCS METaXPOHHOCTh PEreHEepallMOHHbIX
IPOILIECCOB: BOCIPOU3BOJCTBO KOMIIOHEHTOB T'€OCHCTEM 3aMEUIETCSI OT OCHOBAHHUS CKIIOHA K
€ro BepUIMHE. DTO MPOSBISIETCS B MOBBIIICHUH MO3aUYHOCTH aCCOLMAIMNA U MEIKOKOHTYPHOCTH
MOYBEHHOTO IIOKPOBA, CHI)KEHHUM OHOMAcchl M TPOCKTHBHOTO TIOKPBITHSA, MOIIHOCTH
HOYBEHHOTO NMPO(HUIIS ¢ POCTOM YKIIOHA.

BrisiBieHbl OCHOBHBIE (DAaKTOpBI, ompezensione 3(h(HEeKTUBHOCT, M HAIPaBICHHOCTh
pereHepaoHHbIX MTPOIECCOB B MOJIO/IBIX IKOCUCTEMAX

® HHEpPreTUYECcKuil MOTEHLUAI Me30- U MUKPOKJIMMATHYECKUX YCIOBUH;

e 10YB0OOOpa30BATENbHBIN MOTEHIIMA MATEPUHCKUX MTOPOJT;

® (OKCIUIEPEHTHOCTH)» BUJOBOIO COCTaBa (DOHOBBIX OMOLIEHO30B;

® CJOXHOCTb CTPYKTYpbl OHOIIEHO30B: BOCIHPOHM3BOACTBO HPOCTBIX 10 COCTaBY

30HAJLHBIX COOOIIECTB MPOUCXOIUT 0oJiee OBICTPHIMH TEMIIAMHU, 1O CPABHEHHUIO CO

CJIOKHBIMHU ITOJIMAOMUWHAHTHBIMHA COO6H.[6CTB aMU;
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® CIOXXHOCTb TEPBUYHOW JaHAA(THONH CTPYKTYpbl HapyIIEHHBIX T'€OCUCTEM:
3aJIepKUBATh PEreHEPAIMOHHBIC MMPOLECCH MOKET KaKk 0JJHOOOpas3me, Tak M BBICOKOE
pa3HooOpa3ue JaHAma(THBIX CTPYKTYD.

dakrop cybcTpara MOXKHO CUUTaTh OCHOBHBIM B (POPMUPOBAHUM NEPBUYHOM CTPYKTYpPbI
pPacTUTENILHOTO TIOKPOBA, a 3aTeM — IMOYB. B KOHTAaKTHOW 30HE HAPYIIEHHBIX U OTHOCHTEIBHO
HETPOHYTHIX SKOCHCTEM TPAHMIA PEHATYPAIMOHHBIX IPOIECCOB YETKO MPOCIEKHUBACTCS IO
apeasry pacrnpoCTpaHEHHS OTHOCHUTENFHO OJarompHsITHBIX MAaTEpUHCKUX Topoa. B ciydae
IeOHUCTBIX CyOCTPaToOB, XapakTepHbIX 111 0TBaoB KMA, KOHTYpBI 3apacTaHusi ONpelessaoTcs
apeajaMd KOHLIEHTpalMM Mejiko3eMa. KaMeHMCThle OCBhIM 3apacTaloT MPEeUMYIIECTBEHHO
JIPEBECHOMN PACTUTEIBHOCTBIO.

@OHOBBIE JKOCHUCTEMBI OIPEIEISIOT HANPABICHHOCTh JIAaHAMIA(THO-CYKIIECCHOHHBIX
IPOIIECCOB: BUJI0BON COCTAaB MOJIOJIBIX (PUTOLIEHO30B CKJIA/IbIBAETCS KAaK pe3yJsbTaT aJlalTaluy K
MECTHBIM 371a()OTONO-TOMOJIOIMYECKHM YCJIOBUSAM JHACIOp PACTEHUHM, pPACCENAIOLIUXC C
OKpY’Karolmx sKkocucteM. [Ipu 3Tom cepuiiHble (oHOBBIE coolIecTBa Oosee 3(P(HEeKTUBHO
CHOCOOCTBYIOT ~3aCElICHHIO HApYUICHHBIX OJKOTOMOB, II0 CPAaBHEHHIO C KIMMAaKCHBIMU
9KOCHCTEMAMHU.

AHanu3 (yHKIMOHAJIBHBIX MPU3HAKOB MOYB, C(OPMHPOBABIIUXCSA B OJHOBO3PACTHBIX
TEXHOTEHHBIX TEOCHCTEMax 30H JIECOCTENM M CMELIAHHBIX JIECOB, II03BOJIIET CIENaTh
CJIETyIOIINE BBIBOJIBI:

B IIEpBbI€ TOJbl 3apacTaHUsl OTBAJIOB PBIXJBIX TOPHBIX IOPOJ HPOUCXOIAT PpE3KHe
U3MEHEHUs] XMMUYECKHX CBOMCTB CyOCTpara, CBsI3aHHbIE ¢ HAadaJbHBIM 3TaroM (OpMHUpPOBAHHUS
NOYB (TYMYCOHAKOIUJICHHWE, BHIHOC KapOOHATOB, MOJYTOPHBIX OKCHAOB, M3MEHEHUE KHCIOTHO-
IIEJIOYHBIX CBOKMCTB), MPH 3TOM OJIIIOBHAIBHBIC TPOIECCHl CHIBHEE BBIPAKEHBI B MOJOIBIX
JIEPHOBO-TIO/A30JIMCTHIX [T0YBAX, YEM B HOBOOOPA30BaHHBIX YEPHO3EMAX;

B nepBele aecatwietus (10-30 ser) mouBooOpazoBaHMs 3aKIIAAbIBACTCS MPAKTHYECKU
HOJHBIN HaOOp SMOPUOHANBHBIX TOPU30HTOB, MIPHUYEM OpraHHU3alus U 000CO0JIeHHEe T'yMYyCOBO-
akKyMyJsaTUBHOTO (Al) u smroBuanbHOro (A2, ans AEpHOBO-IOA30JMCTHIX MOYB) TOPU3OHTOB
HPOMCXOIUT PaHblIIe, YeM WIITIOBUAIILHOW 4acTH MPOQUIIs;

OMOKIMMATHYECKUN HSHEpreTMYecKuil MOTEHLHUal I0YBOOOPa30BaHMUs H3HAYaJIbHO
npenonpenenser GopMUpoBaHUE TeHETUYECKOH «MaTpHUIbD (TOCIE0BATEIIEHOCTH OYBEHHO-
TCeHETUYECKUX TOPU30HTOB) 30HANBHBIX IIOYB, YK€ B TIEPBHIC JECATHICTHS MOXKHO
JMAarHOCTUPOBATh PAa3BUTHE MIOYB B paMKaX 30HaJIbHBIX IOUYBEHHO-T€HETUYECKUX PAIOB;

HECMOTps Ha ONpeJIeNIEHHOE pa3anyue (pyHKIHMOHAIBHBIX IPU3HAKOB HOBOOOPA30BaHHbIX
YEepHO3EMOBHUIHBIX U JIEPHOBO-MIO30JIUCTHIX MTOYB, HAOIIOAETCSI OOUHOCTh XPOHOJIOTHUECKUX

3aKOHOMEpPHOCTeH WX BOCIIPOM3BOJACTBA, T.€. HPOLECCH MOP(OIOrHYecKoil OpraHu3anuH
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(pa3BepThIBaHMSI OHTOICHETMYECKON MpOrpamMmbl) MOTUYMHSAIOTCS OOIIMM KHHETUYECKUM
3aKOHOMEPHOCTSIM.

DT BBIBOJABI OOOCHOBBIBAIOT HEOOXOAMMOCTh pa3paObOTKU E€AWHBIX MPHHIIMIIOB
yHOpaBJICHUA HIpouecCaMu MpUPOAHOr0 BOCIIPOU3BOACTBA IMOYB B TCXHOI'CHHBLIX I'€COCHUCTEMAX,
YUUTBIBAIOIUX OHTOT'CHCTUYCCKUEC 3aKOHOMCPHOCTHU Ha4dYaJIbHBIX CTaI[I/Iﬁ PEUCHTHOI'O
MOYBOOOPA30BAHUS.

PerenepaninoHHble M3MEHEHUS AHTPOIOTEHHO HAPYIICHHBIX TPUPOIHBIX TEOCHUCTEM,
BKJIFOYAIOIIIHE PCUCHTHOC HO‘-IBOO6pa3OBaHI/IC, ABJIAKOTCA CJICACTBUEM CIIOHTaHHO
IPOTEKAOIIETO IMPOIecca KOJIOTMYECKONW peHAaTypali — E€CTECTBEHHOTO BOCIPOM3BOICTBA
KOMITOHEHTOB ¥ (DYHKIIMOHUPOBAHHS MPHUPOJHONH TE€OCHCTEMBI, BBIBEACHHOW W3 COCTOSIHUS
paBHOBECHsI B Pe3yJIbTaTe€ AHTPOMOTEHHOTO BO3ACHCTBUS. YTpaBICHHE JaHHBIM MPOIECCOM
(peHaTypUpOBaHUE) JOJDKHO CTPOWTHCS HAa Y4YET€ OHTOTEHETHYECKHX U OKOJIOTHYECKHX
3aKOHOMEPHOCTEH CHHXPOHHO MPOTEKAIOIINX PETCHEPAMOHHBIX TIporieccoB. I[lpu 3sToM
TEXHOJIOTUH PEHATYPUPOBAHUSI 00s3aTEIHLHO MOPAa3yMEBAIOT OPTraHU3AIMI0O MOHUTOPUHTOBBIX H

KOPPEKTUPYIOLIUX MEPONPUATUI BO BPEMEHH.
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