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BBenenue

OOmmpHBIe TIONIaM HEPEeKYJIbTUBUPOBAHHBIX 3EMelb, TOSBUBIIMECS 3a IOCIEIHEE
necarunerne B paiione Kypckoit maruutHOi aHomanmuu (KMA), ompenenuan  ocoOyro
aKTyaJIbHOCTh U3yYEHUS TEMIIOB U MEXaHU3MOB CaM03apacTaHus TEXHOICHHBIX OTBAJIOB FOPHBIX
nopox. Jlo cux MoOp 3aKOHOMEPHOCTH CTaHOBJIEHUS MOYB M SKOCHUCTEM B AKCTPEMAIBHBIX
YCIOBHSX TEXHOTCHHBIX JaHAMA(TOB, BO3MOXXHOCTH pPETCHEPAIIMOHHBIX T'EOCHUCTEM B
IIPEIOTBPALICHUH SKOJOTUYECKUX BO3JIEHCTBUN HA CMEXHBIEC 3€MJIM OCTAIOTCA CPAaBHUTEIBHO
MaJIOM3y4YeHHbIMU Hay4YHBIMH ITpOOJieMaMH He TOJIbKO B Poccuu, HO U B Mupe.

B mupoBoif mpakTuKe peabWIMTAlMM TEXHOTEHHBIX T'€OCHCTEM HAMETHJICS HOBBIN
MOAXO/, CBSI3aHHBIA C MAaKCHMAJIBHBIM HCIIOJIb30BAHMEM DPETEHEPALMOHHBIX BO3MOKHOCTEH
IOPUPOAHBIX 3KOCUCTEM ISl BOCIPOU3BOJACTBA PECYPCHBIX M HIKOJOTHYECKUX (YHKIMH
HapylIEeHHbIX  JaHqmapToB — HX  OJKOJIOTMYecKas  pecraBpauus. [cmonb3oBaHue
cpenonpeodpasyonero noTeHnana aaanTHPOBAaHHBIX PACTUTEIBHBIX TPYIIMPOBOK MO3BOJISET
3HAYUTENIBHO CHMU3UTh WHTEHCHUBHOCTH IIPOLECCOB JEHYJAlMM TEXHOICHHBIX CyOCTpaToB,
UHULIMUPOBaTh B HUX II0YBOOOpa3oBaTesbHbIE Ipolecchl. Takum oOpas3oM, pa3BUTHE
KOHUENLUHN peHamypuposanusi TEXHOTEHHBIX TI'€OCUCTEM SIBIISIETCS HE TOJIBKO JKOJIOTMUYECKU
00OCHOBAaHHBIM, HO M SKOHOMHUYECKU OmpaBaaHHbIM. Ilon penamypuposanuem Mbl IOHUMaeM
KOHTPOJIUPYEMOE  YEJIOBEKOM BO3BpAlllEHWE MPUPOAHOIO pEeXUMa (QYHKIMOHUPOBAHUS
AQHTPOIIOI€HHO HAPYUIEHHBIM I'€0CUCTEMAaM MOCPEACTBOM IIPEUMYIIECTBEHHOTO MCIOJIb30BaHUS
IPUPOJHBIX MEXAHM3MOB BOCIPOM3BOJCTBA HX PECYpCHOrOo IOTEHIMAla B Ipenenax
9KOHOMHYECKH MPUEMIIEMOro ropu3oHTa mianuposanus (oneycos, 2002).

Teopernueckoe 00OCHOBaHHME HCIIONB30BaHMA  PEHATYPALMOHHOTO MOAXOAa K
IKOJIOTHUECKOW PEadMIUTAlMd TEXHOTCHHBIX T'€OCHCTEM COCTABIISIIOT MHOTOYHCIICHHBIC
HCCJICIOBAHNS €CTECTBEHHOTO BOCCTAHOBJIEHUS! PACTUTEIBHOTO IOKPOBA U COIPOBOXKIAOILIETO

OTOT IIpoHlecC PEUCHTHOIO (HOBOFO) HO‘IBOO6p8.30BaHI/I$I B O3THX TCOCHCTEMAX (O
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pexynbruBammu..., 1971; EtepeBckas, Yraposa, 1979; TDopsukmu, 1981; Macrook, 1981;
Bbypwikun, 1982; 3acopuna, [Turopes, 1982; Vikeroa, Maxonuna, 1984; [TouBoo6pa3oBanue...,
1985; DOkomoruueckue OCHOBBI peKynbTUBaLMU..., 1985; I'ymycooOpazoBanme..., 1986;
TurnsnoBa u ap., 1988; Muxanenko, 1990; Crudees, 1993; Johnson, Skousen, 1994, 1995 u
Ip.). 3a peaKUM HCKITIOUCHHEM, 3TH HCCIICOBAHUS HOCAT SMIMPUYECKUN XapakTep, 4To
XapaKTepPHO JUIS 3Talla akTUBHOTO TIEPBHYHOTO HAKOIUICHUS HH(POPMAITUH 110 TAHHOU ITpodIeMe.
Bmecte ¢ TeMm, 3aKOHOMEPHOCTH pa3BUTHS PErCHEPAIMOHHBIX T€OCUCTEM U BO3MOXHOCTH
YOpaBIEHUS STHM Pa3BUTHEM MUMEIOT HEJIOCTATOUYHBIM YPOBEHb (PYHIAMEHTATLHOTO 00O00IICHMS.
HoBooOpa3oBaHHBIC KOMIIOHEHTBI MOJIOABIX TEOCHCTEM pAacCMaTPUBAIOTCS dYalle Kak
YHUKAJIbHBIC, HEIOpPa3BHTHIC, NPHUMHTHBHBIC, HX 3KOJOro-omocepusie (yHKIUU SIBHO

HCOOOUCHUBAIOTCA.

OO0BLEeKTHI 1 MEeTOABI HCCTIET0BAHHS

UccnenoBannss 2003-2004 r1r. B CpEeOHEPYCCKOM CEIMEHTE JIECOCTEIHON 30HBI
(benropopckas 00yacTh) BKIIOYAIM TPOBEIACHUE pabOT Ha KapbepHO-OTBAIBHBIX KOMILIEKCAX
Jle6emuuckoro 'OKa (I'yOkunckuii p-u) u 3AO «benropoackuii nement» (benropojackuii p-H).
Kpome Toro, i BBIABICHHS 30HAIBHBIX OCOOCHHOCTEH IPOTEKAHUS pEreHepanroOHHBIX
IPOLIECCOB, OBUIM TPOBEICHBI AKCIEAULIUOHHBIE pabOThl B palOHaX, OTIUYAIOIIUXCS OT
JIECOCTENHOW 30HBI MO OHOKIMMAaTH4YecKuM ycioBusiM. B wactHoctn, B 2004 1. ObUIM
UCCIICZIOBAaHBl  TPOIIECCHI  BOCIPOM3BOJCTBA  KOMIIOHEHTOB ~ TEXHOTEHHBIX  TI'€OCHUCTEM
ropHOAOObIBatOIUX mnpeanpusatuii B CraHimeBckoM p-He JleHuHrpajackoi 0071, (30Ha
CMEIIIAHHBIX JIECOB).

MogenbHble  OOBEKTHI HCCIEAOBAHHMS BOCHPOHM3BOJCTBA IMOYBEHHO-PACTUTEILHOTO
NOKpOBa B TexHOreHHbIX JaHamadrax Jlebenmuckoro ['OKa  pacmonokeHsl  Ha
caMo03apacTaloIluX CKJIOHAX CEBEPO-BOCTOYHOM 4YacTH OTBaja OKHCICHHBIX JKEJIE3HCTHIX
KBapUUTOB, Jnambax oOBamoBaHusi rtuapoorBana «bepesoseni Jlor». Bospact orBanos
kosieonercst ot 10 no 47 ner. Kpome Toro, uccienoBansl mojojsie (15-40 jer) reocucTemsl,
chopMHpOBABIIMECS HAa OTBAlaX pPAa3JIMYHOTO THIMA KapbePHO-OTBAJIBLHOIO KOMIUIEKCA
«Ilomuron» 3AO «benropojackuii IEMEHT», pacHOJIOKEHHOTO Ha 3alaJHOil OKpauHE T.
benropoa. Takum 06pazoM, MOJECIbHBIE OOBEKTHI OTPAKAIOT CHEIU(DHUKY pAaCTIPOCTPAHCHHBIX B
Benropoackoit  0071acTH  TEXHOTCHHBIX JAHAAPTOB, CHOPMHPOBAHHBIX NPEANPUATHIMHU
JKEJIE30PYIHOM U CTPOUTEIILHOU UHTyCTPHH.

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

okpaune 1. CnaHipl, geBoMm Oepery p. Ilmtocca. AGcomroTHas Beicota — 58 M. OTBaJIBl MIAXTHI
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uMm. KupoBa (AO «Jlenunrpajacnanen») BoicoTol 710 30 M chopMHpOBaHBI U3 BMELIAIOLIMX
HIOPOJ] CJIAHIIEBOW TONIIM (MPEHMMYIIECTBEHHO NEBOHCKHE W3BeCcTHsKH). K BHemiHeil rpanuie
NPOMBIIUICHHOW IUIOMIAAKK ¥ TEPPUTOPUH DPAa3HOBPEMEHHBIX OTBAJIOB MPUMBIKACT JIEC
(BTOpHYHBII CMELIAHHOTO COCTaBa — €JI0BO-0epe30BO-COCHOBBIN). Takum obOpazom, ¢ 1999 r.
camo3apacTaHie OTBAJIOB MTPOXOAUT IIPH MUHUMAIIEHOM aHTPOIIOT€HHOM BO3/ICHCTBHH.

B pabote peann3oBaH 3K0OIOT0-T€HETHIECKUH MTOAX0A K H3YUECHHUIO PAa3BUTHS T€OCHCTEM,
OCHOBaHHBIH Ha UCCIIeJOBAaHUU BPEMEHHBIX 3aKOHOMEPHOCTEH TIPOLIECCOB
PECYypCOBOCIIPOM3BOACTBA C YYETOM OJKOJOTMYeCKuX ycioBuid ux nporekanus (["omeycos,
JIuceuxwuii, 2005). B pesynbrare WCIOIB30BAaHHMS OSTOrO IOAXOAa BO3MOXXHO CO3JaHUC
MHOTO(AKTOPHBIX  IMPOIECCHO-TMHAMHYECKHX MOJAEIEeH BOCIPOM3BOACTBA KOMIIOHEHTOB
TEOCHCTEM,  IIO3BOJSIIOIIMX  OPraHW30BaTh  CHCTEMbl ~ MOHUTOPUMHTAa H  YNPaBJICHUS
pereHeparioHHBIMU MPOLIECCAMU B TEXHOT'CHHBIX JIAHAIIA(PTAX.

HoBbIM B 3KOIMArHOCTUKE SBIISETCS WCIOJB30BAHHBIA B paboTe METOA OIEHKHU
PETeHepaMOHHOTO MOTEHIHAala TeoCHCTeM 10 3()(HEKTHBHOCTH PEreHepalloOHHBIX TPOIECCOB.
Ota 5(Q¢dexkTUBHOCT, OIEHMBAJAaCcCh 10 CTENCHH pa3BUTUS PECYPCHBIX XapaKTEPHCTHK
HOBOOOPa30BaHHBIX KOMIIOHEHTOB T€OCHCTeM (3amac QuToMacchl, MOIIHOCTh T'YMYCOBOTO
TOPU30HTA MTOYB).

Meron aHanmm3a XpOHOPSIIOB PAa3BUTHS KOMIIOHEHTOB T'€OCHCTEM HCIOJb30BAaH B
KOMIUIEKCE C METOJAOM MaTeMaTHYECKOTO MOJCIMPOBAHUS, 4YTO TIIO3BOJHJIO MOJYYUTh
KOJINUECTBEHHBIC OIICHKH JWHAMHUKH PECYPCOBOCIPOHM3BOJCTBA C OMPEICICHHEM «KIIOYEBBIX
ATAIOB» M XapaKTEPHOTO BPEMEHHU ITUX MPOIECCOB.

OCHOBHBIM TOJIXOIOM K HCCIIEIOBAHHUIO CTPYKTYPbl M JIUHAMHUKH TEXHOTCHHBIX
maHAmadToB OBLUIO ONMHMCAaHHWE HKOJOTMYECKUX MNPOQUICH: «TEXHOT€HHBIE TE€OCHUCTEMBI —
(OHOBBIE CENBCKOXO35IIICTBEHHBIC JAHIAPTHI» U «TEXHOT'CHHBIE I€OCHUCTEMBI — 3allOBETHBIC
tepputopuu». [lpum 3ToM OBUIM HWCHOJB30BAHBI KaK HEMPEPBHIBHBIE TPAHCEKTHI, TaK H
pa3o01IeHHBIC TPOOHBIE TUIOMAIKN B XapaKTePHBIX 3KOTOMNAxX. B X01e KOMIUIEKCHBIX ONHCaHUN
OTIPEICTISUTUCH CIIEAYIONIHE TTapaMeTpbl CTPYKTYPhl M ()YHKIMOHHUPOBAHUS YKOCUCTEM: OOIIHiA
3arac HaJ3eMHOM (HUTOMACCHl M €€ CTPYKTypa; (IOPUCTHUECKUI COCTaB C OLEHKOW OOMIIHS U
NPOCKTUBHOTO TOKPHITHS;, JOMUHHPYIOIIME AaCCOLMAIMM, IPOCTPAHCTBEHHAs CTPYKTYpa
acconyanui; creneHb MOP(OJIOTHUECKOTO PA3BUTHS MPOQHIS MMOYB, OCOOCHHOCTH DPa3BUTHUS
HOYBEHHOT'O ITOKPOBA M €0 MO3aMKa; BBIPAKEHHOCTh YK30TCHHBIX JICHYTAIIMOHHBIX MPOILIECCOB.
beutn  oToOpaHbl MPOOBI AL MOCNIEAYIOIIETO ONpeneNeHns] (PU3NKO-XMMUYECKUX CBOMCTB
HOBOOOpPA30BaHHBIX TOYB M TEXHOTCHHBIX cyoOcTparoB. Jlns wuccnenoBanus naHamadgrHO-
TC€OXMMHUYECKOH CTPYKTYphl OTBAJIOB NPOBEJCHO ONMCAHHE KAaTEHAPHBIX COMPSIKCHUN TOYB H

(UTOIICHO30B.
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Pe3yabTaThl M MX 00Cy:KIEeHUE

1. PerenepanioHHbIe CyKIIECCUU PACTUTEIBHOCTH B TEXHOT'CHHBIX JIaHAIIAPTAX

«Hynb-MOMEHT» 1MOYBOOOpa30BaHMS B TEXHOTCHHBIX JaHAmadrax, Kak MPaBUIIO,
COBIIAIACT CO CTApTOM BOCCTAHOBUTEIBHBIX CYKIECCHN OHOThI. HOBOSIBICHHBIC TEPBHUYHBIC
9KOTOIBI HAUMHAIOT MCIIBITHIBAT CO CTOPOHBI OKPYIKAIOIIMX KOPEHHBIX DKOCUCTEM CHJIbHEUIIICe
«JaBJICHUE JKU3HU», KOTOPOE TEM CHIIbHEE, YeM MEHbIIE Iutoaas HapyuieHuid. Cykieccuu,
NPOTEKAIOIIUE B MECTaX C YHHUYTOXKCHHBIM MOYBCHHBIM [OKPOBOM, IPHUHATO HA3bIBATh
nepeuuHbiME (Yurtekep,1980). K HUM OOBIYHO OTHOCAT M AHTPOIOTEHHO CITPOBOIMPOBAHHBIC
cuHrenerndyeckue cykuneccun (mo tepmmuonorun B.H. CykaueBa, 1950) TeXHOreHHBIX
reocucteM. [lepBUYHBIE CYKIECCHHM XapaKTEpU3YIOTCS MEJICHHOW ([0 CpaBHEHUIO C
BTOPHYHBIMH) CMCHOM  PACTUTCIBHBIX  ACCOIMAIMM, CACPKMBAEMOW  HEOOXOIUMOCTBIO
(GopMHUpOBaHUS TOYBBI — 3ajJ0ra YCTOWYHMBOCTH (DUTOICHO30B. OIHAKO TaKoe MOHUMAHHUE
NEPBUYHBIX CYKIIECCHIA, HAa HAlll B3IJISA, COOTBETCTBYET JIMIIb MX KIACCHUYECKOMY MPHUMEPY —
3aCEeJICHUIO TUIOTHBIX CyOCTpaTOB WM (PUTOTOKCHYHBIX TOPHBIX MOPOJA. B peanbHON cHUTyaIuu
PBIXJIbIC TEXHOTCHHBIE CyOCTpPaThl MO CBOMM CBOWCTBaM OBIBAIOT BIIOJHE MPUTOMHBI IS
TIOCEJICHHST BUIOB COCYIUCTBIX PACTECHHH, Make (POPMHUPYIONIMX 30HAIbHBIC KBa3HKINMAKCHBIX
rpynnupoBKu. [IpuMepoM MOTYT CITy’>KUTh OOHAPYIKCHHBIC HAMH KYPTHHBI KOBBLIS-BOJIOCATHKA
(Stipa capillata) ma 5-meTHuUX OTBayiaX JIECCOBHIHBIX CYINIMHKOB Kapbepa «Ilommron» AO
«benmement». HekoTropele TOpHBIE TMOPOABI MOXKHO paccMaTpHBaTh KaK MPEANOYBHI,
obyamarore TEPBHYHBIM IUIofgopoauem (Amepuxun u ap., 1977; Maciok, 1989). B
TCOJIOTMYECKOM MPOIIJIOM OHH YK€ MOTJIM HMrpaTh POJIb MOYBOOOPA3YIOIIUX TOPOA, O YEeM
CBHJICTEIbCTBYET HAIMYKE B HUX OPTaHOTEHHOTO yIiIepo/a.

BbIsiBIICHBI OCHOBHBIC WHIUKATOPHBIC PACTHTEIbHBIC ACCOIMAIMH JUTS OICHKH «CTETICHU
3penocti» huToreHo30B. s ycnoBuit orBanoB Jlebemurckoro 'OKa Mosospie cooOriecTBa B
JKOTOMAX C HECTAaOMJIBHON cpeloil BKIIOYAOT MaTb-u-madexoBbie (Tussilago farfara),
nonaukoBbie (Melilotus officinalis) accoumanuu. IIpomexxyTodnbie cepuilHbIE cOOOLIECTBA
bopmupyroTcs ¢ ydacTeM Belinuka HaszemHoro (Calamagrostis epigeios), koctpa 6e3ocToro
(Bromus inermis), BumoB rpymmbl pa3HOTpaBbs. Hambosee ycroidmBhie COOOIIECTBA OOBIYHO
TPE/ICTaBIICHBI 371aKOBO-Pa3HOTPABHBIMHU accolnaIusIMu, npuIemM npeodIaaroT
PBIXJIOKYCTOBBIe (MSTIMK JyroBod Poa pratensis) m nepHoBuHHBIC 37aku (THdak Festuca
valesiaca, oBcsuuma kpachas Festuca rubra). YcraHoBieHO, YTO CYKIIECCHOHHOE pa3BUTHE

Q)HTOHGHOSOB Ha  IMOCTIPOMBIINIJICHHBIX  OTBajlaX MOXET TOPMO3UTHECA Ha  CTaausdX
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IPOMEKYTOYHBIX» KIMMAaKCOB, TPEACTABICHHBIX OOBIYHO aCCOUMAIMSIMH BHJIIOB C CHIJIbHBIM
QJUIEJIONATHYECKUM BO3JCHCTBHEM (B OCHOBHOM, BEHHHKOBBIC acCOILHMAIUHU). DTOMY MOXKET
CIoCcOOCTBOBATh TMEPUOAMYECKOE M HEPETYJSPHOE AaHTPOIOTCHHOE BO3JEHCTBUE, HaIpUMep,
BBDKUTAHUE PACTUTEIIBHOCTH.

Ha paHHEMX cragusx CTaHOBICHHS pereHepanuoHHbix dkocuctem (0-5  ner)
HaAIpPaBJIEHHOCTh BAXKHEHIIMX pecypcoOpMHUPYIOMINUX MPOIECCOB OMPENENIIEeTCS HCXOTHBIMU
CcyOCTPaTHO-TONMOIOTUYECKUMH YCIIOBUSIMU HOBOOOPa30BaHHBIX HKOTOMOB. CBolicTBa cyOcTpara
(MaTepHHCKOW TOPO/IBI) SBIISIOTCS ONPEACISIONM (HaKTOPOM, OT KOTOPOTO BO MHOTOM 3aBHUCST
MCXOJIHBIA COCTAaB MUOHEPHBIX COOOIIECTB, 0COOCHHOCTH HAYAIBHOTO 3Tara Mo4YBO00pa30BaHMS.
Penved HOBOOOPA30BaHHBIX MMOBEPXHOCTEH CIOCOOCTBYET MIPOCTPAHCTBEHHOMY
NepepaclpeIeiCcHHI0  PereHepallMOHHBIX — TMPOIECCOB. WX  KOHIEHTpaluud B  Hauboiee
ONaronpusATHBIX TIOJIOKEHUSAX (TIOHMKCHUS) W OTHOCHTEIBHOMY OTCTaBaHHIO B MCHEE
ONaronpUsATHBIX (CKIOHBI).

Ha Gosee nmpoaBuHYTHIX cTaausx cykieccuu (mo 15 jer) mpoucxoaut (GopMHUpOBaHHE
COMKHYTBIX COOOIIECTB CO 3HAUUTEIBHBIM yYacTHEM PyJIepalbHBIX BUIOB. OHAKO B CTPYKType
OMOIICHO30B HAMEYAIOTCS TEHACHIIUN (POPMHUPOBaHUS 00JIee YCTOHUNBOrO COCTaBa: MOSBIAIOTCS
BUIBI-TIPEICTABUTEIN KBAa3WKIMMAKCHBIX TPYNIHPOBOK. B 30011€HO3aX MpeoOsiagaroT BHIIbI-
JOMHUHAHTHl (OHOBBIX 3KOcUCTeM. Ha JaHHOM »3Tame MNpOMCXOIUT peau3alus MEePBUYHOIO
IUIOZOPOUsl CcyOcTpaTa: MPOUCXOIUT OBICTPBIA POCT OHMOMAcChl COOOINECTB, YCHIICHHE
NOCTYIJICHHUST OPraHMYECKOro BelIecTBa B IOYBY, YTO CHOCOOCTBYET YCKOPEHHIO €€
dbopmupoBaHUS.

Caenyromuit stam (15-35 j1eT) B pa3BUTHH MOJIOJBIX SKOCHCTEM CBS3aH C MHTCHCHBHBIM
pa3BUTHEM TIOYBBI: CKOPOCTh (POPMHPOBAHKSI T'YMYCOBOTO TOpH30HTa nocturaet 4-5 mm/roa. B
coctaBe (DPUTOLIEHO30B IPOUCXOAUT 3aMEHa pPYyACpabHBIX BUIOB Ha Ooliee yCTOMYUBHIC, B
YaCTHOCTH, JICPHOBUHHBIE 371aKu. J{0JIs pa3HOTPaBhs B XO/I€ CYKIECCHI OCTAETCSI OTHOCHUTEIBHO
MOCTOSTHHOM, HO BHJIOBOM COCTaB ATOW TPYIIBI HM3MEHSAETCS B CTOPOHY MpeodagaHus
KJTMMAKCHBIX» BUIOB.

OTHOCHUTENBHON CcTaOMIM3alMeil pereHepallMOHHBIX MPOIECCOB XapaKTepU3yeTcs dTal
ot 35 o 70 ner. buoneno3sl mproOOPETAIOT YCTOWYMBYIO CTPYKTYpY, UX BHIOBasi CTPYKTypa
(pu HEKOTOPOM CHMKEHUHM OMOpPa3HOOOpa3usi) MPEACTABIISCT OCHOBHBIC BAPHAHTHI 30HATBHBIX
KBa3UKJIMMAaKCHBIX 3KocHucTeM. [Ipoucxoaut crabunuzanus 6MoMacchl COOOIIECTB, 3aMeICHHE
MOYBOOOPA30BATENBHBIX MpolleccoB. JlanpHeillee pa3BUTHE HOBOOOPA30BAHHBIX HIKOCHCTEM
HNPOMCXOTUT B PEKUME MEAJICHHOTO pOCTa CTPYKTYPHBIX ITOKa3aTenei.

Jns hopmupoBanust (UTOIEHO30B HanOOJee 3HAYMMBI Takue (PaKTOphl, KaK CBOWCTBA

cybcrpara (CTENeHb BBIBETPEIOCTH, MEPBUYHOC IUIOAOPOAME, HAIMYHE TOKCHYHBIX BEIIECTB,
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BOJIOYICPKUBAIOIIAsl CIIOCOOHOCTD), CTEMECHb YBIAKHEHUS OHOTOMNA, MOJIOKEHHE B peibede,
KOTOpPOE€ OMpeeNseT AKCHO3UIMI0 CKJIOHA, €ro IMPOrpeBaeMOCTh, PA3BUTHE JPO3UOHHBIX U
JPYTHX 9K30MHAMUYIECKUX TPOLECCOB (0OBAIOB, OMOJI3HEH, OCHINEH, OCOB U T.I1.)

OtnenbHyIO UCCIIEIOBATENHCKYIO 3amaqy MIPEICTaBIISUIN WCCIICIOBAHHUS
MIPOCTPAHCTBEHHOUW OpraHu3anuy (PUTOIICHO30B B YCIOBUSAX CKIOHOBBIX JIAHTIIA(TOB, JOBOJIBHO
pachpoCTpaHEHHBIX B KapbepHO-OTBAIbHBIX KOMILIEKcax. JIJis W3y4deHHs] pa3HbIX THUIIOB
KOMIUIEKCOB PACTHUTENbHOCTM HaMHU OBbLT TpPUMEHEH MeToln mpoduieii — TpaHCEKTOB.
JIOCTOMHCTBO ATOrO0 METOJa MpPH TeOOOTAHWYECKUX HCCICNOBAHUSAX, B OTJIMYHE OT IIHPOKO
MPUMEHSIEMOTO METO/1a SKOJIOTHYECKHUX PSIOB, IPH KOTOPOM MPOOHBIC TUIOIIAIKN 3aKIaIbIBAIOT
B KaXJ0M acconuaiyu, He o00pa3ys HENpepbIBHOTO psla, 3aKiIoYaeTcs B TOM, 4YTO
paccMaTpuBaeTCs HEMPEPBIBHBIN psia accormanuii. [Ipu metone npodumneit BeayT HelpephIBHOE,
C Hayaja J0 KOHIIA TPAaHCEKTa OIMHCAHUE, 3aPUCOBKY U KapTorpadupoBaHHE DPACTUTEIHHOTO
MOKPOBA.

B otBansHOM kKoMmIuiekce Jlebemunckoro ['OKa Oblmm 3ayioKeHBI JBa TpaHCEKTa Ha
CKJIOHaxX OTBaJIOB. Beienens! miomaaku, pazmepom 100 M2 (10 m % 10 M), mpUMBIKAIOIINE APYT
K apyry. Ha mepBom Tpancekte (puc. 1, A) mccieqoBainch YeThipe IUIOMAAKH. J[Ba ydacTka
pacnonaramuchk Ha ckioHe ot 15 mo 70 rpamycoB. TpeTwii y4acTOK Ha BBITIOJAKHBAIOIICHCS
YacTH CKIIOHA, M YETBEPTHIA Y MOAHOXKHKA CKioHa. Ha BTOpom Tpancekte (puc. 1, B) u3ydamuch

CCMb OTACIIbHBIX TNIOIIAA0K, 3aJIOKCHHBIX Ha CKIIOHE C YKIIOHOM OT 7 a0 45 I'pagycCoB.
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Puc. 1. [IpocTpancTBEHHOE pacripeiesieHne U (puroMacca pacTUTENBHBIX aCCOIHAIUi
TPaHCEKTOB: A — Ha TePPACUPOBAHHOM, YACTUYHO PEKYJITHBUPOBAHHOM (3€MJICBAHUE) CKIIOHE
OTBana,

b — Ha HeTepaccHpOBaHHOM U HEPEKYJIBTUBUPOBAHHOM CKJIOHE OTBaJIa

Kaxnpiii 3 yuyacTkoB ObLT pa30UT Ha KBaJpaThl CeTKOM co ctopoHoil 1 M. Ha kaxxnoii u3
IUIONIA/IOK MPOBOAMIIOCH ONMUcCaHue (HIOPUCTHUECKOTO COCTaBa TPABOCTOS: BHJIOBOTO COCTaBa
pacTeHHid C OIEHKOM uyucieHHocTH BuaoB 1o cucreme OamioB JK. bpayn-bnanke,
00BEeIUHSIOMEH NPOSKTUBHOE MOKPBHITHE M OOWJIME pAcTEHUH; CpeiHss BBICOTA OTAEIBHBIX
pacTeHMH M TPABOCTOS B IICJIOM; paclpelesicHHe pacTeHWH MO IuIomaake (paBHOMEpHOE,
rpyInoBoe, ciydailHoe ¥ T.1.). KpoMe TOro, Ha cXeMe 3apHUCOBBIBAJIHCh TOPU30HTAIBHBIC
IIPOEKLIUN HAJ3EMHOM YacTH PACTUTENBHBIX accouuanui. OJHOBPEMEHHO NPOBOAMIN YKOCHI
HaJ[3¢MHOI (PUTOMACCHI JUTS OLICHKH €€ 3allacoB B Pa3HBIX MO3MIMUAIX penbeda (cMm. puc. 1, A u
b).

W3BecTHO, 4TO acconuanuu, OTHOCSIIUECS K CXOAHBIM TaKCOHOMHUYECKUM KaTErOpHsIM,
pPEeIKO TpaHuyYatT APYT C APYTOM U PEIKO 00pa3yloT 3HAYMTENbHBIE CIUIONIHBIE MacCUBBI. Takoe
pacrpeniesieHue pacTUTENbHBIX COOOIIECTB OMpeeNnsieTcss HEOAMHAKOBBIMU YCIOBHSIMUA CPEJIbI.
HeonHopoaHocTs M mecTpoTa pacTUTENBHOTO IMOKPOBA MMEET pa3HbIl MacmTad U pasHylo
CIOXKHOCTh. [l0 mpuYMHAM BO3HMKHOBEHHUS Pa3IMYaIOT 3PO3UOHHYI0 KOMIUIEKCHOCTh, KOTOpas
BBI3bIBACTCSI CTOKOM TIIOBEPXHOCTHBIX BOJ Ha CKIOHAX U JUMO2EHHYI0 KOMILIEKCHOCTD,
CBSI3aHHYIO C YaCTBIMU CMEHAMH XMMHUYECKOTO M (PM3MYECKOr0 COCTaB MOYBOOOPA3YIOMIUX H
noacrunatomux mopon (Bopono, 1973). IMeHHO JBa  BBINICTICPCUUCICHHBIC —BHIA
KOMIUIEKCHOCTH, MO-BUAUMOMY, UMEIOT MECTO B HAIIMX HCCIICJOBAHUSIX.

[To B3auMHOMY pacmoOKEHUI0 KOMIIOHEHTOB, UCCIIEI0BAHHBIC YYaCTKH MOYKHO OTHECTH
K MO3AUYHO-NOACHbIM KOMIUIEKcaM. Mo3anuHble KOMILJIEKCHl BKJIFOYAIOT HECKOJIBKO THIIOB
PACTUTENBHBIX acCOLMALMM, MPUYEM HHM OJHA M3 HUX HE rocrnoictByeT. IlosicHble KOMITJIEKCHI
MPEJICTaBISIIOT COOOM IMOJIOCHI PACTUTENBHOCTH, CMEHSIOIIME APYr Ipyra B NMPOCTPAHCTBE, B
3aBUCHUMOCTHU OT U3MEHEHHS YBIA)XHEHUS, TIOYB M OOBIYHO Pa3BUTHI Ha CKJIOHaX. B maHHOM ke
cilydae, MO’KHO TOBOPUTH O KOMOMHMPOBAHUH 3TUX JABYX BHJIOB.

JUid TpOCTPaHCTBEHHOI'O pPACHOJIOKEHUS PACTUTENBHBIX AacCOLMAlMil XapaKTepHa
BBITSIHYTOCTh KOHTYPOB BJIOJIb JIMHUM TPaHCEKTOB. JTO TeM Oo0jee 3aMETHO NMpHU YBEIUYECHUU
KPYTU3HBI CKJIOHOB. [Ipu BbINONaXMBaHUM CKJIOHOB Ha 0ojiee IJIOJOPOJAHOM TOYBEHHOM
cybcTpare, IOMHUHUPYIOT BEHHHKOBBIC accoluanuu. J[ias CKIOHOB xapakTepHbl Ooiee
MEJIKOKOHTYpHBIE YYacTKM M TMECTPOTa PACTUTEIBHOTO MOKPOBA. OTO MOXHO OOBSCHHUTH
Pa3BUTHEM pa3IUYHBIX PACTUTEIBHBIX aCCOLMALUN Ha MECTPOM IO JIUTOJIOIMYECKOMY COCTaBY

MOYBEHHOM CcyOCTpaTe NMpu HAIMYUH METKO3eMa.
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dopmupoBaHue (HUTOMACCHI PACTUTENBHBIX ACCOUMAIMA HAXOIUTCS B 3aBUCHMOCTH OT
CyOCTpaTHO-TOMOJIOTMYECKUX YCIOBUM, AKTMBHOCTH JEHYAALMOHHBIX IPOLIECCOB, YCIOBHH
YBIQKHEHUS M TIPOLECCOB CHUHICHETUYECKOTO B3aMMOJEHCTBUS BHIOB JpPYr C JPYTOM.
MaxkcumanbsHast uTomMacca XapakTepHa Ul BBITIOJIOKEHHBIX CKJIOHOBBIX MECTOMOJIOKEHUH C
OTHOCHUTEJIbHO CTa0MJIbHBIM YBJIQ)KHEHUEM U Pa3BUTON MOYBOI.

2. Bocipon3BoACTBO MOYB B XOJI€ CAMO3apacTaHUsl OTBAJIOB BCKPBIIIHBIX TOPOJT

dopMupoOBaHUE IMOYBEHHOI'O TIOKPOBA B  TEXHOTCHHBIX TE€OCHCTEMAax HMEET
NOJYMHEHHBIN XapakTep TI0 OTHOIICHHIO K pPa3BUTHIO (HUTOIICHO30B. B  cTpykType
JaHama@THRIX KaTeH Ha CKJIOHAX OTBAJOB HOBOOOPAa30BAaHHBIC MOYBHI MPUYPOUYCHBI K XOPOIIO
3aJICPHOBAHHBIM BBIMOJIOKEHHBIM Y4acTKaM M OCHOBAaHHIO CKIOHOB. CTeneHb pa3BUTHS
MOYBEHHOTO TMOKPOBAa BO3pPACTacT MO MEPE CHUKCHHUS KPYTHU3HBI CKJIOHA M POCTa OMOMACCHI
¢butorieHo30B. B BepxHe# TpeTH CKIOHOB (TpaHCITIOBHAIBHBIC MO3MIIMN) TOYBCHHBIH TTOKPOB,
KaKk M PacTUTENbHBbIC aCCOIMAINU, BBIPAKEH (parMEHTApHO W IPEICTABISET COOON «IIsATHA»
SMOPHUOHAIBHBIX MOYB M TYMYCOBBIX IUIEHOK. B KiacCH(UKAIIMOHHOM OTHOIIEHHH (COTIIaCHO
Knaccudukanmu wu aumarHoctuke mouB Poccuu, 2004) TeXHOTEHHBIC TMOBEPXHOCTHBIC
0o0pa3oBaHus, B TOM YHCJIC W TOYBBI B HCCIICAOBAHHBIX OOBEKTAaX, MPEICTABIICHBI TPYIIION
9MOpro3eMOB  (MOJIOJBIC IOYBHI), KBa3W3eMOB (IIPEUMYIICCTBEHHO pPEIJIAHTO3EMOB —
TPaHCIUTAHTHPOBAHHBIE T'YMYCOBBIE TOPHU30HTBHI) M HaTyp(haOpukatoB (IMPEHUMYNIICCTBEHHO
JIMTOCTPAThI — HACHITHBIC MUHEPAJIbHBIC TPYHTHI).

[TpoBenen ananmu3 MOP(HOIOTHIECKUX, PUINICCKUX, XUMUICCKUX U (PHU3UKO-XUMUICCKUX
CBOWCTB MMOYB, C(HOPMHPOBABIIMXCSA Ha OTBajax xenezopyaHoi (bemropoackas o6macts) u
cnanieBoi (JIeHuHrpaackast 00J1aCTh) MPOMBIIIIICHHOCTH.

I'eHeTrueckuii TPOQHUIL HCCICAOBAHHBIX YECPHO3EMOBHUIHBIX TOYB TEXHOT'CHHBIX
JaHAmadTOB UMEET YIPOIICHHOE CTPOCHHE, OAHAKO JaKe B CAMBIX MOJIOJBIX M3 HHX MOXHO
BBIJICIUT AMOpPHOHAIBHBIE TOPHU30HTHI. HamOomblee pa3BUTHE TMOTYYarOT TyMYCOBBIE —
akkymynsaTuBHbIA (A;) u mepexomubiii (A;C wim AjB) ropusoHtel. Mopdonoruueckast
peanmu3anysl mporecca JeccuBaxka mposiBisiercs aumb B 30-40-meTHeM Bo3pacTe IMOYBBI
(mosiBisitorcst ropu3ontel AjB u BC) B ciayyae mouBooOpa3oBaHHsT Ha CYTJIMHUCTBIX HIIH
CylecuaHbIX MaTEepPHHCKHX mopoaax. OOmasi cxemMa CTpOCHHS MPOQUIISI MOJIOIBIX TOYB MUMEET
creayrommii BUI. Ag-Ag-A1-A1C(A1B)-(BC)-C (B ckobOkax 0003Ha4YeHBI (haKyIbTaTHBHBIC
TOPU30HTHI).

I'enetnueckuit nmpoduiar HOBooOpaszoBaHHbIX (10-20 ser) HAEepHOBO-TOI30JUCTHIX IMOYB
npe/CTaBieH cieayromeil cxemon Ag-A1Az-A;B-BC-C. DmoBuanbHas 4yacth (Az) mpoduiis

000c00IeTCS YKE B TIEPBBIEC IOl TOYBOOOPA3OBAHUS.
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B xauectBe mpumepa mpuBeneMm ¢oromsodOpaxkenne u onucanue npoduis 40-meTHer
nouBbl (puc. 2), chopMHpOBaBIIEHCS Ha OCTaHIE HEKOHIUIIMOHHOTO Mella KaphepHO-
oTtBaibHOrO Kommiekca «Ilomuron» 3AO «benropoackuit nemeHT». OCOOEHHOCTH 3TOTrO
o0BekTa — (popmupoBaHUEe (PUTOIEHO3a KOBBLIEM-BOJIOCATUKOM — BHJIOM, KOTOPBIH OOBIYHO

XapaKkTepeH ISl KIIMMaKCHBIX TPABIHUCTHIX (DUTOIIEHO30B.

buonurokoMOMHALINA: MapbIHUKOBO-JIOLIEPHOBO-KOBBIJIbHAS aCCOLIUALMS
Ha MeJIOBOM cyOcTpaTte

Ag 3J1aKOBBIN ormas, YJaCTUYHO
(0-8 mm) YHHUYTOXKCHHBIN BBDKUTAHHEM.

Ay TemHO-cepbIi, PBIXJIbIN
(0-25 mm) JICPHOBUHHBIA ~ TOPU3OHT  C

OOJIBIIIM KOJTMYECTBOM JICTPUTA,
0CcOOEHHO B KypTHUHaX KOBBLIS, U
BKJIIOYCHUSMH YIS

A Ceppiit, OTHOCHUTEJIBHO
(25-45 Mm) OJTHOPOTHBIH, PBIXJIBIH,
MEJIKOKOMKOBATO-TIBIJIEBATHIN, C
OoOMITEHOM IpecBOW MeTa.

AqC CaeTiio-cepblif, HEOJHOPOAHBIN,
(45-85 mMm) MBUIEBATHIA, C MIeOHEM Mea,
MEepexXo] 3aMETHBIM, TpaHULA
s3pIKOBaTass  (IpOBAbI  MEKITY
KyCKaMH IICOHS MeJia).

C Men-pyxisak MSITKUH,
(amxe 85 MM) | CpeIHEBBIBETPEIbIH, C
KapOOHATHBIM MEJIKO3EMOM.

Puc. 2. [Ipo¢uns 40-neTHel mOYBBI, 0Opa30BaBIIECICS HAa OTBAJIE Mela

B Kapwepe «llonmuron» 3A0 «benropoackuii ieMeHT»

Morople TMOYBBI TEXHOTEHHBIX JIAHAMA(PTOB OBICTPO BOCCTAHABIMBAIOT —3aIachl
OpraHM4ecKoro BeiecTBa B ropuzonre A (4-6 % rymyca 3a 10-15 jer mouBooOpa3oBaHws).
OnmHako B HOBOOOPA30BaHHBIX JIEPHOBO-TIOJ30JMCTHIX IOYBAX TyMyC HHU3KOMOJICKYJISIPHBIH
(orHomenne C:N cocraBmsier 12-69, B To BpeMmsi Kak B HOBOOOpa30BaHHBIX uepHO3eMax 4-15).

OHM oOTIMYaroTCs TaKke Oosiee Hu3kumu 3HaueHusimu pH (6,3-4,2) 1o cpaBHEHHUIO C
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yepHo3eMHbIMU TouBamu (7,54-8,83). Ilpu Hanuumu B MAaTEPUHCKHX TEXHOTCHHBIX MMOPOJAX
KapOOHAaTOB MPOMCXOAMT HX BBILIETAUYMBAHUE, NPHUYEM B 30HE CMELIAHHBIX JECOB Oolee
UHTEHCHUBHO.

Crnemuduka moyBooOpa3oBaHHs B TEXHOTEHHBIX JaHAMA(PTaX CBs3aHa C BBICOKUM
coJiepKaHueM KapOOHATOB M MOBBIIICHHON IEIOYHOCTHIO MTOYB, YTO OCOOCHHO XapaKTEPHO IS
TEXHOT€HHBIX JAHAIIA(TOB CTPOUTEIBHOrO KoMIiekca. OAHAKO pa3BUTUE IPOLIECCOB
BBILIEJIAYMBAHUS, CONPOBOXAAIOLIET0  [OYBOOOpA30BaHME, CIOCOOCTBYET PpacTBOPEHUIO
KapOOHATOB M CHIDKCHHMIO MIeNOYHOCTH 1ouB. Tak, B mouBax 40-nmetHero Bo3pacta,
Pa3BHBAIOIIMXCS HA MEJIOBBIX MOPOJaX, CojepkaHue KapOoHAToB B ropu3onte Al Hike B 1,6
pa3a, yeM B MaTEpUHCKON MOPOJE.

B otBanax xene3opyIHbIX Kapbe€pOB YaCTO HAXOAATCS OPOABI C BBICOKMM COJIEpKaHUEM
aMOp(HOro ’KeJe3a, 4TO TaKKe HAKIAIbIBaeT OTIEYAaTOK Ha (PYHKIMOHHPOBAHUE MOJOIBIX
nenocucteM. [1ouB00Opa3zoBaTENBHBII MPOIECC COMPOBOXKIACTCS BEIHOCOM JKEJe3a U3 BEPXHUX
TOPU30HTOB IIOYB, B pE3yJbTaTe€ 4YEro €ro cojep’kaHue B TOpU30HTE Aj; CTaHOBUTCS Oojee
HU3KHM, YeM B MaTepUHCKOW mopoje, B 1,5-2 pa3a k 30-meTHeMy BO3pacTy MOYBBL. B necHbIX
YCIOBHAX MOYBOOOpa30BaHUs Ipolecc 00e3xKene3uBaHus TOpU30HTa Aj 1MouTH B 2 pasza Oonee
WHTCHCUBHBIM, YE€M B II0YBaX C TPABSIHUCTOW PACTUTEIBHOCTBIO. B I€JI0M NIporpeccuBHbIE
U3MEHEHHsl CBOMCTB MOJIOJBIX ITOYB IMPUBOAAT K HEKOTOPOMY CHMXKEHMIO JucOanaHca (pU3UKO-
XMMHUYECKHX CBOMCTB TEXHOTE€HHBIX CyOCTpaTOB.

Jns ompeneneHuss 3aKOHOMEPHOCTEH JMHAMHUKH TOYBOOOPAa30BaTENIbHBIX MPOLECCOB
HaM# OBLIM HCIIOJIb30BaHBI METOABI MaTeMaTHUECKOW cTaTHCTUKU. C ydeToM CYIIeCTBYIOIIETO
sagena (JImcenkumit, 2000), mus ONMCAHWSA  HANMPABICHHOCTH  Pa3BUTHA  IOYBCHHBIX
XapakTepUCTUK HaMHU ObUIM OmnpoOOBaHbl HENUHEWHble (YHKIMM pa3nuyHOro Buaa. B
YaCTHOCTH, TIOJTY4YEHbI YPAaBHEHUSI MOJICIM BOCIPOM3BOJICTBA MOIIHOCTH T'yMyCOBOTO TOPHU30HTA
MIOYB B TEXHOTCHHBIX I€OCHCTEMAax. 32 OCHOBY MOJICIICH B3ST KJIACC HEMMHEHHBIX (S-00pa3HbIX)
(YHKLMH, ONMCHIBAIOIINX POCTOBBIE MPOLECCH B 3KocUcTeMax. OCOOEHHOCTBIO ITUX (YHKLIUH
SBIISIETCA HAJIM4YUe «TOYKU Ieperuda», XapakTepu3ylolled MaKCUMalbHYI0O HHTEHCHBHOCTb
pPOCTOBBIX TmporeccoB B ¢aze MophoPyHKIHOHATBHONH 3perocTh o0bekta. Hawumyurme
NOKa3aTeIy anpoOKCUMaluH XapakTepHbl GpyHkimn ['omnepria oOmiero Buaa:

H(t) = Hnp -exp(-exp(a-4t)),
rae H u Hnp — pacdeTHast U nipeieiIbHasi MOLTHOCTH I'yMYCOBOI'O TOPU30HTA;
a — TO0Ka3aTelb, OTPAXKAIOLINM 0J1IaroNpUsATHOCTh CTAPTOBBIX YCIOBHM MOYBOOOPA30BaHNS;
A — KO3(pOUIMEHT, XapaKTepU3YIOMHUKA HHTEHCHUBHOCTh (DOPMUPOBAHUS T'yMyCOBOTO

TOPHU30HTA MOYBLI B JaHHBIX OHMOJIMTOJIOTHYECKUX YCJIOBUSAX.
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ConocraBieHne MNOYBEHHO-XPOHOJOTUYECKUX JaHHBIX, IOJYYEHHBIX B TEXHOTECHHBIX
JaHamadTax ¢ paHee MOJYUYCHHBIMHM JaHHBIMH O BOCIPOM3BOJCTBE IOYB B SKOTONAX C
JIOKaNbHBIMH ~ HAPYIICHUSIMH  MOYBEHHO-pacTuTenbHoro  mnokpoa  (Comeycos,  2003),
CBHUJIETEJILCTBYET 00 MHOM XapaKTepe BOCHPOM3BOJCTBA MOYB B TEXHOTCHHBIX JaHmagdrax. Ha
rpaduke o0IIel MOJIENN T HA4aIbHOTO dTara moYBooOpa3zoBanus (puc. 3) BUIHO, YTO TOYKH,
XapaKTEepU3yIOUIMEe TEXHOTCHHBIE IIOYBBI, PACIPEAEICHBl INPEUMYLICCTBEHHO [0 HIKHEU
orubaromieid kpuBoil. Takum 00pazoMm, NEepBUYHBIA XapaKTep CYKIECCUH, CBSI3aHHBIA C
MacIITaOHOCTBIO ~HApyIIEHUWH B TEXHOTCHHBIX JaHAmadTax, MpeoIpeaessieT MeHee
MHTEHCUBHOE BOCIIPOM3BOACTBO NOoUB. OHAKO B psijie ClydyaeB, KOTa JINTOJIOTUYECKON OCHOBOM
TE€XHOT€HHOM I'€0CHCTEMBI SABISETCA OaronpUATHBINA CyOCTpaT, BOCIPOU3BOJICTBO (PUTOLIEHO30B
Y 1I0YB [IPOUCXOJUT TAKKE MHTEHCUBHO, KaK U B CUTYalLlUU JIOKAJIBHOI'O HAPYIIECHUS TOYBEHHO-

PACTUTCIILHOT'O ITOKPOBA.
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Puc. 3. I'padux 3aBUCUMOCTH MOILITHOCTH I'yMYCOBOT'O TOPHU30HTA

OT BO3pacTa MmoyB (MapKepoM MOMeUeHbI OOBEKThI TEXHOTCHHBIX JIaHAIIa(TOB)

B cBs3u ¢ CwIbHOW 3aBHCHMOCTBIO TIOYBOOOPA30BATEIILHOTO MPOIECCa OT CBOWMCTB
MaTEpUHCKON MOPObI HAaMU ObLTa Mpou3BeaeHa AuQQepeHranus Moenei B 3aBUCUMOCTH OT

THUIIOB TEXHOTCHHBIX CyOcTpartoB (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. BappupoBanue TpeHA0B (HOopMHPOBaHHS T'yMYCOBOTO TOPU30HTA MTOYB

B Pa3JIMUHBIX CYyOCTPATHBIX YCIOBUIX

Ha ocHoBe monyueHHBIX ypaBHEHHMM MOJIETTH PACCUMTAHBI CKOPOCTH BOCIPOU3BOJACTBA
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

CkopocTb oYBo0Opa3oBaHust, MM/ToJt

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

Bospact mous, roast

CYI'JIMHOK
NECOK U CYIIECh
M1

Puc. 5. CxopocTs pOpMHUPOBAaHUS TyMYCOBOTO TOPHU30HTA TTOYB

Ha pa3HbIX THIIaX MATCPUHCKUX ITOPOJ

Kak BuiHO Ha puc. 5, iuHamuKa nporecca GopMHUPOBaHUS T'YMYCOBOI'O TOPU30HTA ITOYB

3aBHUCUT OT THIIA MaTepPIHCKOfI moponasbI, MMO3TOMY B  TCXHOI'CHHBIX naHz[ma(bTax
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0JTHOBO3PACTHBIE MTOBEPXHOCTH MOTYT XapaKTepu30BaThCs reTePOXPOHHOCTHIO
0YBOOOPA30BATEIHFHOTO MPOIIECca.

OO6oOmast  pe3yabTaThl HUCCIEIOBAaHMA BOCIPOU3BOACTBA TOYB B  TEXHOI'€HHBIX
nmaHamagdTax, MOXKHO CIIENaTh CIEAYIOIINE BBIBOIBI.

Bocnpon3BoACTBO TMOYB B yCIOBHAX CaMO3apacTaHUsl OTBAJIOB BCKPHIIIHBIX TOPOJ B
TEXHOTCHHBIX JaHAmAa(TaX MPOTEKAeT B JOCTATOYHO SKCTPEMAIBHBIX YCIOBHUSX, OIHAKO B
OonpimmHcTBe ciydaeB K 30-40-1eTHeMy BO3pacTy MOJOABIE MOYBBI UMEIOT MOP(HOIOTHYECKU
XOpOIIO BhIpaXeHHBIH Mpo¢mib. Cpenn MOYBEHHBIX I€HETHYECKHX TOPH30HTOB HamOOJbIIee
pa3BUTHE MOIYYArOT T'YMYyCOBBIE TOPU30HTHI.

Mopdonorust npoduneii HOBOOOPa30BAaHHBIX IMOYB TEXHOTECHHBIX T'€OCHCTEM CHIIBHO
3aBUCHT OT THIIA MAaTepUHCKOi moponasl. Jlydme Bcero mpodwmis mouB Qopmupyercs Ha
CYTJIMHUCTBIX U CYIIECUAHBIX IOPOJAAX, MEHEE Pa3BUTHI MMOYBHI HA IMECKaX, IMIMHAX, MEJOBBIX U
TUTOTHBIX KPUCTALTHYECKUX MOPOJIax.

MakcumanbsHas CKOPOCTh ()OPMHUPOBAHUS TyMyCOBOTO TOPH30HTA XapaKTepHa Uil TT0YB
20-50-neTHero Bo3pacTa, HO JUIS TIOYB PAa3HOTO JIUTOJOTHYECKOTO THUIA MAKCUMYMBI CKOPOCTEH
HE COBMAJAIOT BO BPEMEHH.

HecMmoTpss Ha BBICOKHE TEMITBI TOYBOOOpa30BaHUS Ha HadanbHOM otame, k 40-50-
JIETHEMY BO3pacTy MOYBHI jocturatror HemHoruMm Oonee 10 % mopdonoruyeckoit 3penoctu
(OHOBBIX MOYB, TOATOMY OKHAATh MOJHOTO TPUPOJHOTO BOCCTAHOBICHHS HAPYIICHHOTO
MOYBEHHOTO MOKPOBA B TEXHOTEHHBIX JIAHAMAPTAX B CKOJIBKO-HHOYIb MPUEMIIEMBIE CPOKH HET
cmbicina. OqHaKo YpOBEeHb (PYHKIMOHUPOBAHHS MOJIOJIBIX ITOYB TO3BOJIET CO3/aBaTh JOBOJIHHO
3HAYUTEIbHYIO TPOAYKIHIO (PUTOIIEHO30B, MHTEHCHBHO MNpeoOpa3oBbiBaTh cyOcTpaT. OHH B
MIOJTHOW Mepe peau3yloT BOCCTAHOBHUTEIbHO-OHOChepHyto ¢yHkiuio (Tooposombckuii, 2000).
[TouBBI TEXHOTEHHBIX JIAHAMA(PTOB YK€ B 15-1e€THEM BO3pacTe yCTOHUMBO BBIMOJIHSIOT IJ1aBHbIE
IKOCHUCTEMHBIE (YHKIMHU. PAa3JI0KEHHE OPTaHMYECKOTO BEIIECTBA, IENOHUPOBAHHUE JIEMEHTOB-
o6nodunoB u ap. Kpome TOro, oHu, B COUYETaHMH C XOPOIIUM 33JCPHEHUEM, B 3HAUNUTEIHHOM
CTENICHW CHIKAIOT HMHTCHCUBHOCTh JICHYNAIIMOHHBIX TIPOIECCOB W YCHIMBAIOT (HHU3HKO-
XMMHUYECKOE TpeoOpa3oBaHHe TEXHOTEHHBIX cyOcTpaToB (iurocthepHas ¢ynkuwms). [Tostomy
yIpaBJICHUE NPUPOAHBIM BOCHPOHM3BOJACTBOM IMOYB 00S3aTENBHO JOJKHO OBITH COCTABHOM

YaCThIO MEPOTIPUATHI TI0 YKOJIOTHUECKONW PeadMITUTAlNU TIOCTIIPOMBINUICHHBIX JTAaHIA(TOB.

3akiIoueHue

BroigBnensl  oOmue  TEHACHIMH ~ M3MEHEHUS ~ CTPYKTYphl M IapaMeTpoB

(GYHKIIMOHUPOBAHUS SKOCHUCTEM B XOJI€ PEreHepalMOHHBIX cyKueccuil. OLEHKH MapamMeTpoB
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(GYHKIMOHUPOBAaHUS (DUTOLIEHO30B TIIOKa3ajiHM, YTO WX CYKIECCHOHHBIA CTAaTyC MOXET
3HAQYUTENIBHO Pa3In4yaThCsi B 3aBUCHUMOCTU OT CyOCTPaTHO-TOIOJOTMYecKuX yciaoBui. Tak, Ha
y4acTKax ¢ aKTUBHO MPOTEKAIOIIMMHU CKJIOHOBBIMHU TpOIieccaMil (MacCOBBIC JBHKEHHS IPYHTa,
3po3usi) IpH yKiIoHax Oosnee 40 rpasycoB JUTMTEIBHO COXPAHSIOTCS «ITHOHEPHBIE» TPYIIUPOBKU
CO CIy4YallHBIM BHJIOBBIM COCTaBOM M HH3KOW NMPOAYKTUBHOCTHIO. Ha Oosiee BBIMTOIOKEHHBIX
y4acTKax My OCHOBaHUsA CKJIOHa (popMupyrotcst 6osee pazputhie coodmectra. K 25-30-netHemy
BOo3pacty (uUTOLEHO30B Haa3emHas ¢(uromacca moxer gocturatb 80-120 % knmMakcHOTO
YPOBHSL.

[To nToram mpoBEACHHBIX HCCIIEOBAHUI OBLTH CIENIaHBI CIICAYIONIHE BEIBOIBI:

BOCIIPOU3BOJICTBO PACTUTENILHOIO MOKPOBAa M MOYB HAYMHAETCSI ¢ MOMEHTa NEPBUYHON
CTa0WIN3allMi HapyIIEHHOW IOBEPXHOCTH; JalibHeillee pa3BUTHE HTUX KOMIIOHEHTOB
IOPOMCXOTUT B PEXKHUME IOCTOSIHHOM peajanTaniy K H3MEHEHHUSM Cpelibl, O0YCIOBIEHHBIM
AaKTUBHBIM TPOTEKAHWEM JCHYNAIMOHHBIX TIPOIECCOB M HECTAaOWIBHOCTBIO TPOJOIBHBIX
npoduiieil CKIIOHOB TEXHOT'€HHBIX T€OCUCTEM;

C TEYEHHWEM BpPEMEHM pPACTUTEIbHBI TOKPOB M TOYBBI CTAaHOBATCS (PAKTOPOM
CTa0WIN3alMN HAPYLUICHHOW IOBEPXHOCTH, B HMX CTPYKTYpE CHI)KAETCS 3aBHCHUMOCTH OT
MO3auKHU 31a(pUUECKUX YCIOBUIA;

IPU BBIXOJIE HA IIOJYBEKOBOM OTall pEreHepaliOHHONW CYKIECCUM IPOUCXOAUT
HepecTpoiika MEXaHU3MOB BOCIIPOM3BO/ICTBA KOMIIOHEHTOB I'€OCHUCTEM: MX Pa3BUTHE B OOJIbIICH
CTETIEHU OINpPENAEISIETCS CHUHTCHETHUYECKUMH B3aUMOJCHCTBUAMU M MEKKOMIIOHEHTHBIMU
CBSI3SIMH, B TIEPBYIO OUEPEIb, B CUCTEME «(UTOLIEHO3-TTOYBAY;

B YCJIOBUSIX CKJIOHOBBIX JaHIMIA(TOB HAOIIOAAETCS METaXpPOHHOCTh PEreHEepallMOHHbIX
IPOILIECCOB. BOCIPOU3BOJCTBO KOMIIOHEHTOB T'€OCHCTEM 3aMEUIETCSI OT OCHOBAHHUS CKJIOHA K
€ro BepUIMHE. JTO MPOSBISIETCS B MOBBIIICHUH MO3AUYHOCTH ACCOLMAIMNA U MEIKOKOHTYPHOCTH
MOYBEHHOTO IIOKPOBA, CHI)KEHHM OHOMAcChl M TPOCKTHBHOTO TIOKPBITHS, MOIIHOCTH
HOYBEHHOTO MPO(HUIIS ¢ POCTOM YKIIOHA.

BrisiBieHsl OCHOBHBIE (DaKTOpBI, ompezensionye 3(p(HEeKTUBHOCT, M HAIPaBICHHOCTh
pereHepaoHHbIX MPOIECCOB B MOJIOJIBIX IKOCUCTEMAX |

® DHEpPreTUYecKUil MOTEeHLIHAT Me30- U MUKPOKINMATHUECKUX YCIOBUH;

e 110YB0OOOpa30BATENbHBIN MOTEHIIMAT MATEPUHCKUX MTOPOJ;

® (OKCIUICPEHTHOCTH» BHIIOBOTO COCTaBa (DOHOBBIX OMOIIEHO30B;

® CIOXHOCTb CTPYKTYpbl OHOIICHO30B. BOCIPOM3BOJICTBO TPOCTHIX IO COCTaBY

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

CJIO?KHBIMHU ITOJIMAOMUWHAHTHBIMHA COO6H.[6CTB aMHu,
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® CIOXHOCTh TEPBUYHOM JIAaHMMAPTHOW CTPYKTyphl HApPYHICHHBIX T'€OCHCTEM:
3aJIepKUBATh PEreHEPAIMOHHBIC MMPOLECCH MOKET KaKk 0JJHOOOpas3me, Tak  BBICOKOE
pazHooOpa3ue JaHAma(THBIX CTPYKTYD.

dakTop cyOcTpaTa MOXXHO CUYMTATh OCHOBHBIM B (POPMUPOBAHUH TIEPBHYHOMN CTPYKTYPHI
pPacTUTENILHOTO TIOKPOBA, a 3aTeM — IMOYB. B KOHTAaKTHOW 30HE HAPYIIEHHBIX U OTHOCHTEIHHO
HETPOHYTHIX SKOCHCTEM TPAHMIA PEHATYPAIIMOHHBIX IPOIECCOB YETKO MPOCIEKHUBACTCS IO
apeayry paclpoCTpaHEHHS OTHOCHUTENIFHO OJarompHsITHBIX MAaTEpUHCKUX Topoa. B ciydae
IEOHUCTHIX CyOCTPaTOB, XapaKTepHbIX A 0TBasIoB KMA, KOHTYpHI 3apacTaHusI OIPEIeIIOTCS
apealaMHM KOHLICHTPALMM MeNKo3emMa. KaMeHHCThIe OCBHIIM 3apacTaloT MPEHMYIIECTBEHHO
JIPEBECHOM PACTUTENBHOCTHIO.

@OHOBBIE JKOCHUCTEMBI OIPEIEISIOT HANPABICHHOCTh JIAHAMIA(THO-CYKIIECCHOHHBIX
IPOLIECCOB. BUIOBOI COCTAB MOJOABIX (PUTOIEHO30B CKJIAABIBACTCS KaK PE3yJbTaT aJalTalliH K
MECTHBIM 3a()OTONO-TOOJIOTHYECKIM YCIOBHSAM HACIOp PACTeHHH, DPACCENSIONIIMXCS C
OKpY’Kalolmx sKocucteM. [Ipu 3Tom cepuitHble (oHOBBIE cooliecTBa Oosee 3(P(PEeKTUBHO
CHOCOOCTBYIOT ~3aCElICHHIO HApYUICHHBIX OJKOTOMOB, II0 CPAaBHEHHIO C KIMMAaKCHBIMU
HKOCUCTEMaMHU.

AHanu3 (QyHKIMOHAIBHBIX TPU3HAKOB IOYB, C(OPMUPOBABIIUXCS B OJHOBO3PACTHBIX
TEXHOTEHHBIX TEOCHCTEMax 30H JIECOCTENM M CMELIAHHBIX JIECOB, II03BOJIIET CIENaTh
CJICIYIOUINE BHIBOIBI:

B TIEpPBBIC TOJBI 3apAacTaHHUsl OTBAJOB PBHIXJIBIX TOPHBIX IOPOJ TPOUCXOIAT PE3KHE
M3MEHEHHS XMMHUYECKHX CBOIMCTB CyOCTpaTa, CBSI3aHHBIE C HAYaJIbHBIM 3TarioM (pOpMHUpPOBAHUS
no4B (IyMyCOHAKOIUICHHE, BBIHOC KapOOHATOB, MOJYTOPHBIX OKCHJIOB, U3MCHEHHE KHCIIOTHO-
IIEJIOYHBIX CBOMCTB), MPH 3TOM OJIIIOBHAIBHBIC MPOLECCHl CHIBHEE BBIPAXKCHBI B MOJIOJBIX
JIEPHOBO-TIOA30JIMCTHIX TI0YBAX, YeM B HOBOOOPA30BaHHBIX YEPHO3EMAX;

B mepBbie gecatuiaetus (10-30 ner) mouBoOOpa3oBaHMS 3aKIAABIBACTCS MPAKTHUYCCKH
HOJIHBII HaOOp SMOPHOHAIBHBIX TOPU30HTOB, MIPUUYEM OpraHHU3alus U 000CO0JIeHHEe TYMYyCOBO-
akkymyJssiTuBHOTO (Al) m smroBuanbHOro (A2, Ais JEPHOBO-TIOA30JIUCTBIX MOYB) FOPU30HTOB
IPOUCXOIUT PaHBINE, YEM MIUTIOBUAIBHON YacTH MPOQUIIS;

OMOKITMMAaTHUECKHI  JHEPTeTHYECKUH MOTEHIMAl MOYBOOOPAa30BaHUS HW3HAYAIBHO
npeponpenenser GopMHPOBAHHE T'€HETUYECKONW «MaTpHLbD (IOCIIEI0BATEIIEHOCTH MOYBEHHO-
TCHETHMYCCKUX TOPHU30HTOB) 30HAIBHBIX II0YB, YK€ B TICPBBIC JECATUICTHS MOXHO
JIMarHOCTUPOBATH Pa3BUTHE MTOYB B paMKaX 30HAJIBHBIX MIOYBEHHO-TEHETHYECKUX PSIIOB;

HECMOTpSI Ha OTPE/ICIEHHOE pa3nine (pyHKIIMOHAIBHBIX MPU3HAKOB HOBOOOPA30BaHHBIX
YEepHO3EMOBHUIHBIX U JIEPHOBO-TIO30JIUCTHIX MTOYB, HAOIIOAETCSI OOUHOCTh XPOHOJIOTHUECKUX

3aKOHOMEPHOCTEH MX BOCIPOU3BOJCTBA, T.€. MPOIECCHl MOPQOJIOTHUECKOW OpTraHU3aIIH
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(pa3BepThIBaHUS OHTOTCHETHYECCKOM TMPOTpaMMbI) TMOMYMHSIOTCS OONIMM KUHETHYECKHM
3aKOHOMEPHOCTSIM.

DT BBIBOJABl OOOCHOBBIBAIOT HEOOXOAMMOCTh Ppa3pabOTKU E€AWHBIX MPHHIIMIIOB
yHOpaBJCHUA MpouecCaMu MpUPOIHOr0 BOCIIPOU3BOACTBA IMOYB B TCXHOI'CHHBLIX I'COCUCTCMAX,
YUUTBIBAIOIUX OHTOT'CHCTUYCCKUC 3aKOHOMCPHOCTHU Ha4dYaJIbHBIX CTaI[I/Iﬁ PEUCHTHOI'O
MOYBOOOPA30BAHUS.

PerenepaninoHHbie M3MEHEHUS AHTPOIOTEHHO HAPYIICHHBIX MPUPOIHBIX T'E€OCHUCTEM,
BKJIFOYAIOIIIHE PCUCHTHOC HO‘-IBOO6pa3OBaHI/IC, ABJIAKOTCA CJICACTBUEM CIIOHTaHHO
NPOTEKAOIIETO IMPOIecca KOJIOTMYECKOW pEeHATypali — E€CTECTBEHHOTO BOCIPOM3BOICTBA
KOMITOHEHTOB ¥ (DYHKIIMOHUPOBAHHS MPHUPOJHONH TEOCHCTEMBI, BBIBEACHHOW W3 COCTOSIHUS
paBHOBECHsI B PE3yJIbTaTe€ AHTPOMOTEHHOTO BO3ACHCTBHS. YTpaBICHHE IaHHBIM MPOIECCOM
(peHaTypupoBaHHE) JIOMKHO CTPOUTHCS HA YYETE OHTOICHETHYCCKUX M OKOJOTHUYCCKUX
3aKOHOMEPHOCTEH CHHXPOHHO TMPOTEKAIOIINX PETCHEPAMOHHBIX TIporeccoB. I[lpu sToM
TEXHOJIOTUH PEHATYPUPOBAHUSI 00sI3aTEIHLHO MOPAa3yMEBAIOT OPTraHU3AIMI0O MOHUTOPUHTOBBIX H

KOPPEKTUPYIOLINX MEPONPHUATUI BO BPEMEHHU.
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