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NPEJHCJIIOBHE

KpacHosipckuii Kpaii oTHOCHTCA K uhCay HanGojiee Tepemek-
THBHBIX O TeMMaM 3KOHOMHYECKOro pa3BHTHSA. B AHPEKTHBHBIX
yKa3aHHAX NapTHA U NpaBuTe/bcTBAa 0C0G0E MECTO Yyaensercs
pasBuTHIO 3HepreTHKH KpacHospckoro kpas He TOJbKO Ha Gase
pecypcos Enmucesi, HO H OTPOMHBIX 3anacoB Yras Kancko-AyuH-
ckoro paitona. Ha teppuropun MEHYCHHCKOH KOTJTOBHHBI MPOROJI-
waercs cosfanne CasHCKOTO TEPPHTOPHAILHO-MPOH3BOACTBEHHO-
ro KoMmjiexkca. Beejaenne B jgeficreue Ha 06ase 3JIEKTPOIHEPrHH
Casino-llymenckoit TAC psja sHeproeMKHX TMPEANPHATHH THIA
AJIOMHHHEBLIX M IEKTPOMETAJIyPrHUeCKHX 3aBOJIOB OKaxer Ccy-
llecTBEHHOE BAHSHIE HA OKPYKAIOULYI0 MpHpoaHyio cpeay. Cosaa-
HHEe HAa OTHOCHTEJbHO HeGOJbLIONH TePPHTOPHH ABYX KPYNHEHUIHX
popoxpanmani Kpacuosipekoit 1 Casno-Ilymenckoit FIC moxer
NPHBECTH K MepecTpoiike OTJeJbHLIX 3/J€MEHTOB BOJHOTO GaJsaHca
M MeCTHOTO KjaHMaTa, B macrosllee BpeMs npakTHdeckdn sca Mu-
HYCHHCKas KOTJIOBHHA HAXOJAMTCSl B 30HE HHTEHCHBHOrO NMPOMBILI-
JIEHHOTO OocBoeHMs, B HezasexoM OyjylieM Ha TepPPHTOPHH lOra
KpacHOsIPCKOro Kpasi NMPHPO/HbIE CHCTEMbl PasIHYHOro YpPOBHHA
GyAyT HacToJNbKO TpaHcOPMHUPOBAHEL, 4YTO B PAAE CJyvyaes MoO-
SIBUTCHl OCHOBAHHE FOBOPHTH O BO3HHKHOBEHHH MPHPOAHO-TeXHH-
yeckHx cucrteM. Hapsaay ¢ nosoxuTtenbHbIM 3G dexToM, HerarHs-
HEIE NOCJe/ICTBHS ITOr0 Mpollecca MOTYT 3HAUHTEJIBHO MPEBLICHTD
oxuaaembie. OUeBH/IHO, YTO B 3a/aud PasJHYHBLIX OTpacieil Hay-
KH BXOJMT Npejae BCero paspalboTka A0JrOCPOYHOr0 H A0CTOBEp-
HOTO TPOTHO3a OXKHJAaeMBIX H3MeHeHHil B OKpyiKaloulei cpee.

He menee Baxkuast mpofsema 3akalodaercs B BupaboTke HO-
BBIX NPHEMOB PalHOHAJbHOTO NMPHPOJONONB30BAHHA H BOCMPOH3-
BOJACTBA NMPHPOAHLIX pecypcoB. Pasymeercs, Bce 3TH mpoGJeMbl
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MOTYT ObITh O0befMHEHBl B €JIHHOE [leJoe U [IPEeACTaBJAeHbl B BH-
Ie KOMIJIEKCHBIX IPOrPaMM B NEPBYIO ouepesib A5 PerHoHOB, Tje
BeJeTCS HHTEHCHBHOE NPOMBILIICHHOE OCBOEHHE.

B peuwenny u3nokeHHLIX npobJjeM npuHuMalT yuactue HWH-
crutyt reorpadpuu Cubupu u Janavuero Bocroka CO AH CCCP.
Ha 6ase craunoHapoB, pacno/oxeHHbIX B MHHYCHHCKO/l KOTJIOBH-
He, OCYHIECTB/SAETCH H3yueHHe NPUPOAHLIX PEKHMOB CTEIHLIX H
JecHBIX reocucTeM, PeaynbTaThl 3THX HCcJeL0BaHHI HEOGXOZHMO
paccMaTpHBaTh KaK OCHOBHOH HCTOYHHK HH(ODPMAaLHH AJas Moje-
JHPOBAHHSA MepPeMeHHBIX COCTOAHHI H BCEBO3MOXKHBEIX NTPOTHO3HBIX
paspaborok. CTanmHoHAPHE MOCTABJSIOT 3TOT SMIHPHYECKHH Ma-
TepHaJ, 6e3 KOTOPOro HeMbICHHMa MPOBEPKa HEKOTOPBHIX TEOpeTH-
YecKHX [10JIO¥EHHH YUYeHHs O TeocHCTeMaX, HMEIOIIHX BayKHoe
NpHKJIajHOe 3HAYEHHE,

TlepBrie pe3yabTaThl KOMIIEKCHOTO H3YYeHHA CTEMHbIX TEOCHC-
TeM H3J0KeHH B KHHre «[IpHpomnbie pexuMbl creneit Munycuu-
CKO#f KOTJIOBHHBI». Hacrosiias KoanekTHBHAs MoHOrpadus mpej-
crasjasieT co6oit CBOJKY pPe3y/bTaTOB aHaJH3a 3TAJOHHOIO Y4acT-
Ka mpearopuit 3anaaunoro Casina.

B xHure maercs XapakTepHCTHKA CTPYKTYpPHO-MOpQoJornuec-
KHX OCOGEHHOCTEH yuacTKa Mpearopuir 3a psn Jger. Boabiioe BHH-
MaHHEe YIeJeHO H3YUeHHIO AHMHAMHKH OTHEJNbHBIX TOACHCTEM H
npupoAHHIX ¢akTopoB. OcBemaloTCs BONPOCH POJNH  MKHBOTHOIO
HaceJeHHss # MHKPOOPTaHH3MOB B (DYHKIHOHHPOBAHHH CHCTEM.
Heobxoaumo mofuepkHyTh TaK:Ke, 4TO Hacrosmss paGora couep-
JKHT Maccy HH(OpManuH, KoTopas Mozer OBITh NPHHATA 3a HC-
XOJHYIO, a B JanbHeHlleM Kak (GOHOBAs NPH COOTBETCTBYIONIHX MO-
JeJIbHBIX H IPOTHO3HBIX paspaborkax ana Tepputopun CasHCKOTO
TepPHTOPHAJLHO-TIPOH3BOACTBEHHOTO KOMIJIeKca.



I. HCCJIELOBAHHE
CTPYKTYPHO-®YHKILHOHAJIbHOH OPTAHHU3ALUH
FEOCUCTEM
(TEOPETHYECKHH H NMPHKJAILHOH ACNEKTHI)

OcBoenne NpHPOAHBIX PeCypcoB mNpejcTaBiaser cofoH MHOro-
3TallHBIA Npolece, NpH KOTOPOM CTelleHb BJAHAHHA YeJOBeYeCKoH
JAeATeJbHOCTH 3HAYHTENBHO H3MeHAeTCs] H NpHOGpeTaeT HOBBIE Ka-
yectBa. [Ipeo6GpasoBanuss OKpy:Kaloulei cpeinl NpakTHUeCKH 0es-
rPaHUYHL H MOTYT AOCTHTHYTh TaKOTo YPOBHS, KOrja B IPHPOI-
HbIX CHCTeMax BO3HHKAIOT HeoOpaTHMble H3MeHeHHs. DTO BHI3bIBa-
eT HeoOXOMHMOCTE Ja/ibHeHIIuX yrayOaeHHEIX HCCe 0OBAHHH MpH-
POIHLIX KOMIIJIEKCOB H BHIIBJIEHHS HX PEAaKIHH HA NOCTYIIEHHE
HOBBIX MOTOKOB 3HEPTHH, H3MEHEeHHe YPOBHEH M COOTHOLIEHHI Te-
PEMEHHBIX COCTOSIHHH TeocHCTeM H IHKJOB 0OMeHa BellecTB B pe-
3yJbTATE BCE M3MEHSIOUHXCA AHTPOMOreHHBIX HArpy30K.

B cBs3u ¢ U3J0MKEeHHBIMH npoGJeMaMH B3aUMOOTHOIUEHHS de-
JIOBEKd M OKpY:Kalollel Cpeibl B UHCA0 BaKHEHIINX 3amay BbI/I-
pHraercs jgadbHefiimee yrayo6aeHHoe H3YUYEHHE CTPYKTYPHO-(YHEK-
IMOHAJLHOH OPraHu3aluH FeoCHCTeM pas3JHYHOH pa3MepHOCTH,
BOCHPOH3BEIEHHE B YCJIOBHIX OMBITHBIX TOJHTOHOB Pas3/IHuHBIX
thopM TexHOreHHOro Bo3aeiicTBH. Heo6X0nHMO BEIIBHTD (DAKTOPH
HECOBMECTHMOCTH TeXHOJOTMH MHOTOUHCJ/IEHHBIX TIPOM3BOJACTB H
COCTOSIHMSI PHPOHOI Cpellbl, B KOTOPO# OHH CO31alOTCH.

TexHoreHHasi Harpy3ka NpeanpHATHH METaJJypruuyeckoi, Xu-
MHUYECKOH M MAUIMHOCTPOMTENbHOH TNPOMBIIIJIEHHOCTH, a TaKikKe
TeIJIO3JIeKTPOCTaHIHi Ha TPHPOJHbIe CHCTEMBI B KayeCTBEHHOM ac-
nmexKTe pasauuHa., B KaxKaom OTIeNbHOM cJaydae B NMPHPOIHLIX
CHCTEMAaX, KOTOPhEIE HAXOAATCA B 30HE BJUAHHUS TMEPEuyHCIEHHBIX
NpeAnpHATHH, BO3HHUKAIOT PAa3JHYHOH T1yOHHBI CTPYKTYPHBEIE Te-
PEeCTPONKH Ire0CHCTeM H MPOHCXOAHT MOAH(PHKALHA TepPeMeHHbIX
cocrosanuit. Hapymaercsd He TOJBKO YCTOHUHBOCTD NPHUPOMHBIX
KOMIJIEKCOB, HO M COOTHOLIEHNe psla 3IKOJOTHUYECKHX mapamer-
POB, IIPeXKJe BCEro TeX, KOTOPLle XapaKTepH3ylor coboi mocTym-
Jenune sHepruu. HMasecTHo, uTo B X0/l€ 3BOJIIONHOHHOTO NpOIecca
IpHPO/AHAs CHCTeMa, HAUMHAs C 3JeMEeHTAapHOH W a0 HaubGosee
KPYIHBIX Janamadroex obpasosanuii, npucnocobuiach K omnpe-
JleJleHHOMY 06beMy TOCTYIAIOUIHX H3BHE BELIECTBA H 3HEPrHH, H
B Heil BpipaboTaqHch CBOM MeXaHH3MbL B BHIE LIHKJOB HX nepepa-
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6oTku. B cOHTaHHOM peXXHMe MPUPOAHBIM CHCTEMAaM CBOHCTBEH-
Hbl CBOH MEXaHH3MBI CaMOpEeryJsiHH, MOKasaTeJH CcTabHIbHOCTH
W Tpolecchl pasBuTHA. B XoJe aHTPONOreHHOro BJAHAHHA Kak
CTPYKTYpPHBIE, TaK H (DYHKIHOHAJbHbIe XapPAKTEPHCTHKH TeoCH-
cTeM MpereplneBaloT 3HAYMTE/NbHbIE H3MEHEHHs, a IpPH 3KCTpe-
MaJbHBIX CHTYAlHSIX MOTYT T[OJHOCTBIO TPaHC(HOPMHPOBATHCS.

ITpobaeMbl pauHoHaAbHOIO HCIOAb30BAHUS, OXPAHBL H BOCIPO-
H3BOJCTBAa NPHPOAHLIX pecypcoB MHororpanisl. OHH MOryT pe-
IaThesd TOJNBKO KOMIVIEKCHO, Ha MesKJIHCUHIJIHHAPDHOH OCHOBe,
C NPHBJIEUEHHEM CIelHaJHCTOB PA3JHYHLIX OTpac/ell 3HaHHSA H
HCNOJL30BAHHEM COBPEMEHHOI! MHOTOKaHAJbHOI PerHCTPHPYIOIEH
annaparypbl. Boabuioe Mecto yaeasiercss 3KCIepUMeHTY — METOLY,
IIPH KOTOPOM B YCJOBHAX OMBITHBIX NMOJHIOHOB HMHTHPYIOTCSI CH-
TyalHH, XapakTepHble i QYHKIHOHHPYIOUKX NPeANpHATHH pas-
HOTO NMPOH3BOJACTBEHHOr0 NMpoHIs.

[puBesenubie MoJoXKeHHs 06 H3MEHEHHH OKPYKaloLlel cpebl
B X0/l NPOMBILIJEHHOTO OCBOEHHS C MOJHBIM NPABOM MOTYT GBITh
OTHeCeHBl K TaKoMy KPYMHOMY pernoHy, kak tor KpachHosipckoro
Kpas. JTa TePPHTOPHS JaBHO OCBOEHA W B ee npejeNax TNPaKTH-
yecKH He 0CTaJo0Ch MPHPOAHBIX PalHoOHOB, B TOH WJIH HHOH CTeNneHH
He 3aTPOHYTHIX JAefATeJNbHOCThIO yesoBeka. MckiaouenueM Moryr
6LiTh JHIIL TPYAHOAOCTYNHBIE yuacTkH 3anaaunoro Casna, rae
elle HMEIOTCsl BO3MOMHOCTH HCCJeI0BaTh pa3BHUTHE NPHPOIHBIX
KOMNJIEKCOB B CMOHTAHHOM COCTOSIHHH, B nocuaeanue rojbl MHHy-
CHHCKAsl KOTJIOBHHA, ABJAIONLAsACS COCTaBHOH yacThio lora Kpac-
HOSIPCKOTO Kpas, paccMaTpHBaeTcsi Kak sfApo ¢opmupylolerocs
kpynuoro CasHCKOro TeppHTOPHAJIbHO-TIPOU3BOACTBEHHOTO  KOMII-
gnekca. CyniectBoBasuiasi JOHbIHE arpapHas CHeHaJH3aIHs KO-
HOMHKH paiiona 6y/eT nepeopHeHTHPOBAaHA Ha NPOMBIIIJIEHHO-Ar-
papuyio. Caenyer 0KHAATb CEPbE3HBIX H3MeHeHHi (YHKIHOHHPO-
BAHNsI IPHPOAHLIX CHCTEM HA TOM OCHOBAHHH, UTO BO3MYIIAOUIHI
sddexT paa sHEProeMKHX MPOM3BOJCTB, B YACTHOCTH aJIOMHHH-
eBbIX 3aBO/IOB, Oy/leT BecbMa 3HAUYHTEJbHBIM,

BaxkxnaeiMm 00CTOATEIBCTBOM SIBAAGTCA H TO, 4YTO TEXHOTE€HHAs
Harpyska OGyJer CJOyzKHTb BO3MYNIAIOIIHM HAayaJoM B NPHPOAHBIX
cHCTeMaX, KOTOphle paHee yiKe HaXOAWJHCh B cdepe XO3AHCTBEH-
HOW JesTelbHOCTH uenoBexka. HHTEHCHBHOE NMPOH3BOICTBO CeJlb-
CKOXO35IHICTBEHHBIX TPOAYKTOB, Jeco3aroTOBKH, HepalHOHAaJbHOe
HCMONb30BaHHE eCTeCTBeHHBIX YroAu# NMOJ BHIIAC CKOTA NPHBEIH
K H3MEHEHHIO CIOHTAHHOTO X0la (YHKIHOHHDOBAHHS I'€OCHCTEM,
K mayany KagecTBeHHO HOBOTO 3Tana PasBHTHsI 3KOHOMHKH IOTa
Kpacuospckoro kpas Teppuropuss MHHYCHHCKOH KOTJIOBHHEL
npeacrasaser cobofl COBOKYNHOCTh MPHPOJHBIX KOMILIEKCOB, B KO-
TOPBIX AOMHHHPYIOT IPHPOJAHO-AHTPONOrCHHLIE DPEXKHMBE, T. €.
yIeNbHBIH Bec mepeMeHHbIX COCTOSAHHH reoCHCTeM MO PAAY TPaHc-
(hopMalnui OUYeHb BeJHK.

CoBpeMeHHOE COCTOSHHE pPerHoHa H mpoGJeMbl PaLHOHAJIBHOTO
NPHPOAONONbL30BAHHSA TPeOYIOT NMOCTAHOBKH HIHPOKHX KOMIIJIEKC-



HBIX HCC/IeN0BAHKE HA MPOTSKEHHH pAja JeT C TeM, 4yTOOLI TOJY-
YHTH JOCTATOYHOE KOJIHYECTBO MEPBHYHON undopmaluy, Koropas
HeoGX0AMMAa TPH PELIEHHH KaK TeOPeTHYECKHX, Tak H HnpHKJIal-
HBIX BOTPOCOB PAGBHTHS FEOCHCTEM, a CIEJOBATENLHO, paspabort-
K MOJIEAH HX PA3JHUHBIX COCTOSIHHH 15 neneir 0OBEKTHBHOIO
npornosa. Teorpaduueckne HCCICAOBAHHA NPHPOJAHBIX KOMIJIEK-
cos MHHYCHHCKOf KOT/IOBHHBI OblIH HAuaThl H B HacTosiiee Bpe-
Msi TIPOJIOJIZKAIOTCS HA CTAlHOHApax [0xno-Cubnpekoil reorpa-
duueckoil cranuun Mucraryra reorpaduu Cubupn u Jlanbnero
Bocroka CO AH CCCP. B 1976 r. 6bisia ony6J1KoBaHa nepBas
monorpadusi, coieprailasi MarepHasbl 0 NPHPOAHBIX PexHMax
creneil Munycuuckoli koriosunbl (ITpHpoinbie pPEXHMEL..., 1976).
Kuyra OCHOBaHa Ha pe3yJbraTax CTalHOHAPHLIX Hecse/loBaH il
OMBITHOFO MOJIUTOHA, 3aJ0KEHHOTO Ha npasoGepexkbe p. Abakana
B 30HE MHTEHCHBHOTO CeJIbCKOXO3HCTBEHHOrO MPOH3BOLCTBA.

Hacrosiinas MOHOrpathHs MOXeT paccMaTpUBATLC KaK HTOT
H3yuenus MPUPOAHBIX PEKHMOB npearopuii 3anaanoro Casna Ha
npHMepe 3TAJOHHOTO yuacTKa. [peanpHHATa NOMBITKA C NO3HIHIT
KOMIJIEKCHOH (hH3nyecKoil reorpauu OUEHHTb H npoanaJu3Hpo-
BATH COBpPEMEHHOE COCTOsIHNE JeCHLIX TeOCHCTEM, yrobbl B Aa/b-
HefieM MoJyueHHbie CTPYKTYPHO-(QYHKIHOHAIbHBIE napameTphl
paccMaTpHBAaTh B KauecTse (hOHOBBIX H.H HCXOAHBIX, JTO MO3BO-
JIHT HCCAeI0BATh H3MEHEeHHsl B TEOCHCTEMAX NOJ BAHAHHEM TEXHO
reHHBIX HArpy3oKk npeanpusatiii CasgHCKOTO TTIK, BHISIBHTH CABH-
rH B OPraHH3alhH H AHHAMHKE FeOCHCTEM.

[eorpaduueckne HCCAeNOBAHHA  TMPHPOAHDIX KOMIJIEKCOB
BKJIOYAl0T B ce6s paboThl PasJHYHBIX CMELHATHCTOB. Onnako
CHHTe3 MOJYUEHHBIX MaTePHaJoB He BCerja OCYIECTBHM H B Pil-
fle cayyaeB He [3eT JKelaemMoro pesynbrara, eClH pce/ae0BaHue
B 11eJ0M HE 00LeIHHEeHO OHOI Hleeil. [MocaegoBaTenbHublH aHaJTH3
MOP(OMOrHYECKHX CTPYKTYD, Onpeaeenne ux poiH B HYHKIIHOHH-
POBAHNH TEOCHCTEMbl H peleHne 1e10T0 pAla JIPYTHX  BOIMpPOCOB
MpOCTPAHCTBEHHBIX B3aMMOOTHOIIEHH CHCTEM pa3HbBIX pasMep-
gocTeil Tpebyer MPHMEHEHHsS eTHHO MEeTOL0JOTHYECKOH OCHOBBI.
Kak nmoka3bBaeT HMEIIHICs ONBIT, STHM TpeGoBaHusM HauGoIee
MOJHO OTBeYaeT CHCTEMHbII MOJXO0J, KOTOPBIH He TOJIBKO yNOopsAl0-
yHBAET MPHHIAI HCCAELOBAHHS CIOKHBIX CHCTEM, HO H ITO3BOISET
MOCIEe0BATEALHO TIePeXOAHTh OT OJHOr0 3Tana HCCae/0BaHus,
GoJiee IPOCTOrO, K Apyromy, Gojiee CJAOKHOMY. :

TMocaenoBaTe bHOCTL Onepannii MOp(HOJIOrHIECKOro H (hyHK-
{HOHAJBLHOTO AHAIH3A TEOCHCTeM MpeNCTaBiasfeTcs HaM CJIeAyio-
mum o6pasom. [TepBOHAUANBHO /eJI3€TCA MO BOSMOKHOCTH MO~
poGHOe OMHCAHHE CTPYKTYPhI FeOCHCTEeMBbl C BBUICICHHEM B Hell
[MOJCHCTEM H OTHEJbHBIX OHOTHYCCKHX H aOMOTHUECKHX GJI0KOB.
OHOBPEMEHHO 14€TCs XapAKTePHCTHKA MOJICHCTEM € BOIMOKHLIM
Bhie/eHHeM B HHX Gojiee APOOHBIX MOAPA3ACACHHHA. [Tpumepom
MOTYT CAYKHTh CTPYKTYPHbIE 4aCTH QHUTOLEHO34, MoJIyYHBIIHE HA-
3paHue spycos. AHAJOTHUHO 3TOMY Oojee npoGHbie MOP(OCTPYK-



TYPHBIE KOMIOHEHTBEI MOMHO BBIAEJNHTh y KHBOTHOTO HaceJeHH$
MHKPOOPTaHH3MOB, B mouBeHHOM nokpose. Ha Bropom srane, pac-
lloylarasi MaTtepHa/aMi O MOP(OJIOrHIECKOH CTPYKType reocHcTe-
MBI, SKOJIOTHUECKHX TapaMerpax OKpyKalolled cpeabl H HeKOTO-
PHIX (QYHKIHOHAJBHBIX XapaKTEPHCTHKAX MOLCHCTEM, OCYILeCTB-
JACTCs He TOJBKO HHTerpauys NpecTaBleHHil O TeOCHCTEME B Ie-
JIOM, HO H aHAJHU3HPYIOTCS BHYTPeHHHe mpoueccsl, Ha stoMm srane
BCs MEpBHYHAA HH(POpPMANHs 10/JKHA ObITh NPeACTABICHA B HaH-
Gonee ynoGHOH /s MOCJAEAVIOLEro aHANH34 tdopme. Hamuboaee
YAOGHBIM NPHEMOM MOXKET CJYKHTb IpapHueckoe n3obpaxenue,
Conocrasnenne namMeHeHuit mapamMeTpos Bo BPEMEHH H IpocTpaH-
CTBE NdeT npejcTasieHHe 06 3JeMeHTaX AHHAMHKH, NPHCYIIHX
CHCTeMe B LeJOM HJH ee MOACHCTEMAM. -

TperbuM 3TANOM CHCTEMHOTO aHaan3a NPHMEHHTEeJbHO K H3Y-
UECHHIO IPHPOAHDBIX 0OBEKTOB SIBIAETCSA MOJCAUPOBAHHE HX PA3/IHY-
HBIX cocrosiunil. Ha 3akmounTennHoM 3Tane KoMIIeKCHOrO H3yue-
HHA HCHOJB3yercs paboraiollasi MOJeJTb B LeJAsX pa3paGoTKH
NPOTHO30B OKH2eMOr0 NMOBE/ICHHS CHCTEMBI H NPHMEPOB  yIpaB-
JIEHHA IIpoLeccaMy.

CHCTeMHBI TIOAXOX o0OeCHeuHBaeT B KAauecTBe OCHOBHOTO
METOLOJOrHYECKOTO MNPHHIHNA H3VYEHHS CJAOMKHBIX OGDBEKTOB
Hanbosiee palMOHAJLHBIN NyTL aHAH3a CBszell BHYTPH Camoil
FEOCHCTEMBI H B €€ B3aHMOACHCTBHH C OKpyzKalollei cpeoi.
B 3aBHCHMOCTH OT MOCTaBJCHHBIX 34124 H KOHEYHOI] LHeJH TMpH-
polHAas CHCTeMa MOKeT OBITh MOApPa3aeneHa HAa TO WAH HHOe KO-
JHYECTBO MOJACHCTeM. B TakoMm acmekte o cucteMHOM moaXO01e
MOJKHO TOBODHTL KaK O NPHHATOH CTPATErHn M3ydeHHsi 0O0DBEKTa
CHENHaTHCTAMH PasHOTO Npoduus: «CHCTEMHBIC NOHSTHA H MPHH-
UHIBI CTAHOBSATCS CBOCOGPA3HBIMH TOCPEIHHKA MH, 061I1eHayYHBIM
ASLIKOM, COACHCTBYIOLIHM MOHHMAHHIO H eIHHOI HHTePNPEeTalHNA
TEX HAYYHLIX HIeH W HOJOKEeHHIl, KOTOpHIe PasBHBAJIHChL paHee
dBTOHOMHO H BHe CBSI3H C IPYTHMH HaesMu» (Ypeyn, 1977, c. 46).

CrereMHbl NOAX0/ TakKe MOJPa3yMeBaeT uleHeHHe Heeae Y-
eMOro 06bekTa (TeOCHCTEMBI) HA P CHCTEM WJAH MONCHCTEM B
3aBHCHMOCTH OT €ro ¢JIOKHOCTH.

U ewe oxunM BakHBLIM KauecTBOM XapaKkTepH3YeTcss CHCTeM-
HBl 1101X01. MoJenb cl0XKHOoi NPHPOAHON CHCTeMbI nyreMm Bom-
JOUIIEHAS JTOTHYECKHX TMOCTPOEHHN € HCMOJBL30BAHHEM MATEMATH-
HECKOro anmapara MOozxKer GhITh yNpolleHa 10 TAKOro YPOBHS, 4TO
fIOCTABNCHHBIE 3a/lauil MOJYYal0T BO3MOXKHOCTb CBOErO pelieHus.
«Cnenudunueckas poab CHCTEMHO-CTPYKTYPHOTO MOAXOAA 3aKJIIO-
HaeTcs, 10 HAIleMy MHEHHIO, NPeXIe BCero B TOM, YTO MPEACTAB-
JIeHHe JTI00bIX 00BEKTOB KaK CHCTeM M Onmpefefenue Hx CTPYKTYp
TIO3BOJIACT NPHBJIEKATh MATEMATHUECKHE METOABI H SI3LIK I paspa-
0aTLiBaTh MX MPHMEHHTENBHO K HOBBIM THIAM H K KJaccam
PEAJLHO  cyllecTBylOImHX cHerem»  (Toxrun, 1972, . 35).
ITpusenennas untara ¢ noausim NPaBOM MOMKeT ObITh OTHecena
K Npo6ieMe H3yYeHHsT 3J€MEHTAPHBIX FEOCHCTEM BO MHOTFHX ac-



NeKTax, HO npexae BCero K popMaau3anHyi NpeacTaBaeHnid o6 ux
CTPYKTYPHOM H (DyHKIHOHAJbHOM annapare. Kak BUAHO M3 H3J0-
JKEHHOro, CHCTEMHBIH MOAXOJ — 3TO HPEKJe BCEero NocJae/10BaTe b
Has peaJH3alus JOIHYECKHX TOCTPOEHHH yepe3 MaTeMaTHUECKHMH
annapar B MOJeJb CHCTeMbl, KOTOpas MO3BOJSIET NO3HABATL HaM
noaoOHble NPHPOAHBIE OOBEKTHI, NPOCTPAHCTBEHHO 000OIEHHLIE.
ITa TOUKA 3peHHs MOJy4YH/]Ia MOATEEPKAeHHE Y MHOTHX OTeue-
CTBEHHBIX CIEIHAJJHCTOB 11O CHCTEMHOMY TIOJAXOAY, CHCTEMHOMY
aHa/au3y u obmei Teopun cucrem (bmayGepr, HOmun, 1973; Iler-
pywenko, 1975; Cerpos, 1972; Troxtuu, 1972; ¥peya, 1977; u ap.).

CucreMHas KOHIeNUHsi 3aTPOHYJa H COBPEMEHHYI0 TIeorpa-
¢uio. IIpuMenHTeIbHO K NIPHPOLHEIM 00BEKTAM OHA YCHEIIHO Pas-
BHBaerca B pabGorax B. B. Couaswm (1970a, 6, 1974, 1978),
A. T. Hcauenko (1972) u np.

MeTrono10rHyeckoil OCHOBOH H3YUEHHS NPHPOAHLIX KOMILIEKCOB
npearopuit 3amajgnoro CafHa NOCHYKHIH OCHOBHBIE IOJIOKEHHT
TEOPHH F€0TONOJOTHH, BhIABUHYTHE akageMukom B. B. Couasoiin
noJy4uBIUHe pasputHe B paborax Mueruryra reorpaduu Cubupu
1 laasnero Bocroka CO AH CCCP (Couasa, 1970, 1972, 1974).
Onu cBoasitcsl K caeAyIOlLeMy: NPHPOLHAsi Cpefia — 3TO HepapXus
CHCTEM; TeOCHCTEMAa — OTKpBITasl, pacu/JeHeHHas CHCTeMa; 3Je-
MEHTAPHOH IeoCHCTeMOil siBasercss reomep (OHOreoneHos), KOTo-
pLIfi B COUETAHHH C JAPYTHMM reoMepaMu obpasyer 3JeMeHTapHYI0
[€0X0PY; Pa3BHTHE FEOCHCTEM OCYLIECTBJAETCA MO ABYM psfgam —
CIIOHTAHHOMY H aHTPOIIOreHHOMY.

B kauecTBe o0beKTa HCC/IELOBAHHA NPHPONHBLIX CHCTEM B yC-
JOBHSIX KOMIIEKCHBIX reorpaHuecKHX CTallHOHApOB NPHHHMAeT-
cA 3JeMeHTapHBIil reomep (6HOreoLeHO03), MPEACTABISIOUIHI CO-
60il seMeHTapHOe CHCTeMHOEe 0o6pa3oBaHHe OGHOTHUECKHX H abGHO-
THYecKuX 6J0KoB. OH XapaKkTepuayercs CJIOKHBIIEHCS CHCTeMOH
BHYTPEHHHX W BHEIIHHX cBA3eil. BuyTrpennue cBsasn wHaunbGoiee
CJIOKHBI H €IIIe MaJio IPOaHaTH3HPOBAHBI, HO YKe Ha COBPeMEHHOM
YpPOBHE HX MOXKHO NOJpas/e]HTb Ha BePTHKAaJbHble H TOPH30H-
TajbHbie. BeprHkasibHbie CBs3H 00ecrneuHBalOT B3aHMOJEHCTBHE
MeX 1y GHOTHYECKHMH H aOHOTHUECKHMH OJIOKaMH 3JeMEeHTapHOM
reOCHCTEMBI, YTO BbipakaerTcs B BHIAe HHTeTrpajbHBIX MPHPOMHBIX
PEKHMOB, LHKJIOB MepepaGOTKH BellecTBa M 3Hepruu. [opusou-
TaJbHLIe CBf3H — 3TO CBSI3H HCCAEAYEMOTro 3J€MEHTApHOro reome-
pa c APYTHMH reoMepaMH B NPOCTPaHCTBE, KOTOPBIE JJIsi HEro fB-
JSIOTCS OKPYZKAIoIieli cpeioil. neMeHTapHBIH reoMep MOZKeT CuH-
TAThCS 3TAJOHOM NPHPOAHON CHCTEMBI H B ero mpefenax Haubo-
Jee peaJbHO H3y4YeHHe TAKHX HHTerpajibHBIX TlOKasaTesell, Kak
NPOAVKTHRBHOCTh, AHHAMHKA OHOMAcChl, IHEPTeTHYECKHIl IIOTeH-
nMan. «basucHoe 3HaueHHe NS CHCTEMHOIO aHajJu3a HMeeT H3y-
YEeHHE 3JEMEHTAPHLIX TeOCHCTEM — pPeajbHbIX 3/JIeMEeHTaPHBIX ro-
MOTEHHBIX apea/oB (6HOreoleHO30B) H covyeTaHHe CMEKHLIX B3a-
HMOJIeHCTRYIOIHX JAPYr ¢ JApPYyroM OHOreolleHOo30B, B COBOKYIIHO-
cTH obpasylomwux Mukporeoxopys (Couara, 1973, c. 395).



ITpuBeaenHas BbIlIe cCXeMa CHCTEMHOrO MOAXOAa B HCCJIEA0BA-
HUH 3JIeMeHTaPHBIX 00pasoBannii (6HOreoleHo030B) U AajabHefilasn
OleHKAa X COBOKYNHOCTH B NMPOCTPAHCTBE OCYIUIECTBHMA B TOM
CJyyae, ecqi¥ moJyueH AOCTOBEPHBIH HCXOAHBIH SMIUPHUYECKHHA Ma-
tepuas. Taxue cBejeHHs 106LIBAIOTCA MYTEM peaH3allnH KOMII-
JIEKCHBIX TIPOrpamMM, NpPeACTaBJIAIOMHNX COO0H YeTKHIl CKOOpPAHHHU-
POBaHHBIl nsaH, oObeIHHEHHBIH OAHOW HIeeH H KOHeYHOR
lesbio. KoMmiiekchbie reorpaduueckie HecaefoBaHusA [0 u3yue-
HHIO TPOCTPAHCTBEHHO-BPEMEHHOH OPraHH3alHi TeOCHCTEM NPOBO-
AATCH B YCJAOBHAX ctaunoHapos. Ha onbiTHBIX nonuronax Begercs
H3YUYE€HHE NPHPOAHLIX PEKUMOB DA3JHYHOIl BPeMeHHOH pasMmep-
HOCTH: CYTOYHbIX, CE30HHbLIX, MHOTOJIETHHX.

B cBsisH ¢ TeM, 4TO OGBLEKTOM HCCACAOBAHHS BpeMeHHOH JHHa-
MHKH ¥ TPOCTPAHCTBEHHOrO pacrnpejeneHHsi TeOCHCTeM NPHHHMA-
ercsi GHOreoLeno03s, 1e1eco06pa3Ho ONpeIe]HTL NOHITHE [PUPOJ-
HOro pexkuma. «<M3yuenne npupoaHelx peX<uMoB OGHOreOLEHO30B
npejnojaraer BuIABJCHHE PACTIOPS/IKA CBOACTBEHHLIX HM  (YHK-
HHOHAJbLHBIX COCTOSIHHI CYTOYHOTrO, AEKaaHOro AHANa30HOB H IO
OTIAENBHBIM TOAaM (X0/ H3MEHEeHUS paaHalluu, Tenja, siard, 6uo-
THYECKOTO PHUTMA M NMPOYHX COCTABJAIOMINX (YHKIHOHAJILHON cHC-
TeMbl OHoreonenosos)» (Couasa u ap., 19746, c. 6). Kak cienyer
H3 ITOTO ONpe/Ie]eHHs, MPHPOAHLIH PeXXHM GHOreoleHo3a pacKkphl-
BaeT NOPSAOK B3ANMOJEHCTBHS MEXKAY OTAeJbHBIMH BJ0KaMH, BbI-
paGotaHHblii B X0/le 3BOMIOUMONHOrO mpouecca. OT TOro, HACKOIb-
KO Xopouo CﬁaﬂaHCHpOBaHbl PeKHMBbl OT/JAEJAbHBIX MOJACHCTEM 610-
TEOIEHO30B, 3aBHCHT ero (YHKIHOHHPOBAHHE B CHOHTAHHOM
COCTOSIHHH M NPU PA3JIHYHBIX BAPHAHTAX AHTPONOTEHHBIX HATPY3OK.
Hudopmauns, noayuenHas B pesy/bTaTe OCMBICJIHBAHHA MaTe-
pHaJNOB O HPHPOIHBIX PEXKHMAX TEOCHCTEM, CAYKHT MepHIOM
OLIEHKH MMEPEMEeHHLIX COCTOSIHHI B (haKTopaJbHO-AHHAMHYECKOM
acrexre. 31eCh HMEETCs B BHAY TO 0OCTOSITEBCTBO, YTO MEepeMeH-
HBIE COCTOAHHA T€OCHCTEM MOTYT ObiTh MPEACTaBJICHBl B BHIE
CIOHTAHHBIX PSAJOB M pPANOB TpaHcGOpMalHH, BXOASLUMX B
3nUdanuio.

Amudanua (Couasa, 1974) kak cTpykrypHoe o6pazoBanne B
COBOKYTMHOCTH TIePEMeHHBIX COCTOAHHI 3J€MeHTAPHBIX Te0CHCTEM
SBJSIETCH BaXKHBHIM 3BEHOM B TEOPHH TE€OTOMOJOrHH. JMHAMHKA
NEPEMEHHBIX COCTOSIHHH TIeoMepoB MONUHHAETCS HHBAPHAHTHBIM
3axoHoMeproctsaiM. C  muaeeii HMHBApHAHTHOCTH  HEPa3JeJHMO
Takoe BaXHO€ KauyeCTBO Te@OCHCTEM, Kak _\TCTOI‘:I‘-IHBOCTI) BO
BPEMEHH H B IIPOCTPAaHCTBE, TEHAEHIHS COXPaHsSTbhb CBOIO TeHeTH-
YECKYI0 OCHOBY M 1leJiocTHOCTh. [loaTRep:KaeHuemM JaHHOrO MoJo-
JKEHHs] MOXKET CJHYXKHTH caeiyiouias Meicab Y. P. Quwou: <«HMpea
COCTOHT B TOM, 4TO, XOTSl CHCTEMa MpETepneBaer MOC/Ae10BaATe/]b-
HLIE H3MEHEHHsI, HeKOTODLIE ee CBOHCTBA «HHBAPHAHTHBI», COXpaHs-
10TC HenaMeHnHbIMH» (1964, c¢. 109). B. b. CouaBa Ha ocHoBe HH-
BAPHAHTHOCTH paccMaTtpHuBaer 3nudanuio Kak IHHAMHYECKOE Ie-
JI0€, UTO HMEET BaXKHoe NPHHIHNHAJbLHOEe 3HaYeHHe NPH pa3pabort-
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Ke MPHKJaAHBIX aCMeKTOB TeOPHH re0TONOJIOTHH, B YACTHOCTH, s
neneil kaprorpadHpoBaHus.

Mrak, WHBAPHAHT TEOCHCTEMbl OCTAETCS HEH3MEHHLIM, KOrla
eAbli psijl TIepeMeHHbIX MapaMeTpoB 3HAUHTEILHO Tpanchopmu-
PyeTCsi WJH TNOJy4aeT KaueCTBEHHO HOBOE COLeprKanHe. [Ipu sTOM
MaTepHHCKOe AP0 reOCHCTEeMbl He MEHAETCs M MO COOTHOUICHHIO
ero ¢ psilaMH MepeMeHHBIX COCTOSIHHI MOXKHO CYIHTD, Ha KaKoH
dasze pasBHTHS HAXOAATCS 3JMEMEHTBI FEOXOPhI I KaK NpOTEKaloT
mpoilecchl B CINOHTAHHBIX pAAax M psjax tpancdopmaini. Oue-
BHO, YTO YHCJIO NPOMEKYTOUHBIX (a3 pasBHTHS B psjlax TpaH-
copmarun Oyjger GOJABUIAM TO CPABHEHHIO C CepHIHBIM PAJIOM.
Ha 3ToM OCHOBAHHH XapakTepHoe BpeMsl PasBHTHS M MOCTENeH-
HOro mepexofaa psiia TpaHchopmalui B cepuiinpit psiax Oyaer
nojiBepIKeHo GOMbIIHM KoJeOaHHSIM B 3aBHCHMOCTH OT Kadect:
BEHHBIX OCOGEHHOCTeH TeXHOTeHHBIX Harpysok, eC/IH TdKOe BME-
ATENLCTBO UEMOBEKA He JOCTHrAeT 3KCTPEeMAabHBIX 3HAUYEHHH.
[TocTeneHubiil MpoLECC BOCCTAHOBJIEHHS BO3BPAllaeT reoCHCTEMDI
K WX HCXOAHBIM COCTOSIHHAM MM AHTPONOreHHBIM MOAH(HKAILH-
aM. «ITH MOAH(HKANHH Ype3BblYaiiHo pa3HoOOpasHbl B 3aBHCH-
MOCTH OT HCXOJAHOrO HHBAapHaHTAa H OT Xapakrtepa AJHTEIbLHOCTH,
ray6uns Bostefictus» (Mcauenko, 1974 c. 369).

Buiasuuyras B. b. Couasoil niaes 06 nHBapHAHTHBIX cBoOlcTBAX
NPUPOAHBLIX CHCTEM TPEACTAB/ISET co00il Ty TEOPeTHYECKYIO KOH-
LLeNIHI0, Ha KOTOPOH MOrYT MOJNY4UTh Jajbieiiliee passuTHe KOH-
CTPYKTHBHBIE PellleHysi MO PeryJHpOBaHHIO, YIPaBACHHIO MPHPOIL-
HBIMH TIPOIECCAMH ¥ PeriaMeHTHPOBAHHIO HATPY30K HA OKpYyzKaio-
uiyio cpeay. «B HuBapuante reocHCTeMbl BOMIOLLEH €€ MOTEHILHA,
onpefensoIAi HabnOAaeMbie B NPHPOJE INE€peMeHHble Coc-
TOSIHMS, KOTOPbie Mbl MOXKEM CO3/1aTh ¢ LEeAbi0 ONTHMH3AIHN MpH-
pONHO#H OOGCTAHOBKH M CTHMYJISILHH BOCIPOU3BOACTBA PECYpPCOB>»
(Couasa, 1970a, c. 8—9). IloznaBaresbHas IEHHOCTL HHBAPHAHT-
HOCTH OUEBH/IHA H HEOCNOpHMa. DTOT NPHHIAMN CJelyeT HCNO0ab30-
BaTh BO MHOTHX MPHKJAAHBIX acrnekTax npobaeM, 6asupylouinxces
Ha TEOPHH TEOTOMNOJIOTHH: YCTAaHOBJEHHE DpOJH MOJACHCTEM B
GYHKUHOHHPOBAHHH CHCTEMBLI B L€JOM TpPH PasiH4HLIX aHTPOMO-
reHHLIX HATPY3KaxX, BOMPOCAX PallHOHAJIbHOTO TMPHPOAONONL30BA-
Husa W Apyrux. Ha ocHose npHHIHNA HHBAPHAHTHOCTH TMO3HAIOTCSA
3aKOHOMEPHOCTH MPOCTPAHCTBEHHBIX B3aHMOOTHOUIEHHH TNPHPOI-
HBIX KOMILIEKCOB, HX YCTONYHBOCTH K TEXHOTEHHBIM HArpyskam.
[ToATBepKAEHHEM TOrO, HACKOJBKO MEPCIeKTHBHO Janbheiiliee
pasBHTHE W/eH HHBADHAHTHOCTH, MOMKET CJAVKHTb CJelyiollee:
«...32KOHBI TIPHPOABLI ObIIO GBI HEBO3MOMKHO OOHAPYKHTH, eC/H Ol
OHH HE YIOBJETBOPS/IH HEKOTOPHIM 3JIeMeHTaPHBIM IPHHIIHIIAM HH-
BapuanTHoctu» (Burnep, 1965, c. 726).

CaMo noHsiTHe 5NHMANNHH COREPKHT B cebe THHAMHYECKOE HA-
yaJ0 H TOBOPHUT O CYIECTBOBaHHH mpouecca pa3sutHda. OnHako,
kak numer B. B. Couyasa, «Mbl He HMeeM BO3MOXKHOCTH Mpejsio-
KHUTh FOTOBbIE HOPMATHBLI AJs BbigeneHus snudauun. Ouu gon-
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KHBI Ha 1aHHOM 3Tane yCTaHAaBAUBATLCS 3MINPHYECKH HJIH, TOY-
HEE TOBOP#, SKCIIEPHMEHTANbHO, C Y4eTOM OCOOEHHOCTH pPa3HBIX
PETHOHOB M NPHMEHHTEJBHO K Pa3JHUHBIM THIAM JaHAmadTa»
(Couasa, 1974, c. 30). dtum nomuepkHBaercs He06X0AUMOCTE
NPOBEICHNST NONEBLIX paGoT Aas c6opa mepBHYHON MHDOpPMAIHH
O NMPHPOJHBIX PEXRHMAaX.

Kax kauectBenubie, Tak m KoJmuecTBeHHBIe MOKAa3aTeau npH-
POIHBIX PEKHMOB B KOHEUHOM CYeTe PaCKPLIBAIOT MPOLECCH Mepe-
HOCa BEULECTBA 1 SHEPrHH B NPOCTPAHCTBEHHBIX 06pa30BaHUAX,
no106HbIX snudanun. CiaeloBaTeabHo, HeOGXOLHMOCTh HCCIEN0BA.
HHSI IDHPO/IHBIX PEXUMOB OYeBHAHA H JOJIKHA NPOBOAHTHCS
KOOPZAHHHPOBAHHO € YY€TOM BCeil CXeMBI CHCTEMHOTO IOJAXO0/A.

Bo Bcem MHOrooGpasmu npHPOAHBIX PeKHMOB MOKHO GbLIO Ghr
YCJIOBHO BEUIENHTD /1B€ Pa3HOBHAHOCTH: YaCTHBIe H HHTErpaJbHbIC,

YacTHble NPHPOAHEIE PEKUMBI NPEACTABIAIOT COGO COBOKYII-
HOCTb NEpPEMEHHBIX, BKIIOYAIOWLYI0 B ce0s mapaMeTpsl COCTOSHHS
00beKTa OKpy:Kaloliel cpeasl. Ompenesss 3TH napamerpol, MBIl
TEM CaMbIM HolyuaeMm HH(pOPMAUHI0 06 YCAOBHSX, B KOTOPHIX
(GYHKUMOHHPYIOT TaKHe MOACHCTEMBI. KaK (HTONEHO3, MOYBEHHBII
TIOKPOB, MHKPOGHOE H JKHBOTHOE Hace/ienne, Pacnonaras nawubi-
MH TIO I0CTaTOYHO JITHTEJbHOMY BPeMEHHOMY PSILy, MOMKHO IO
lapaMeTpaM HHTErpaJbHBIX PeKHMOB BHISIBHTH VCJOBHSI HApYLiie-
HUSL CYHIECTBYIOMIEH c6aJaHCHPOBAHHOCTH MEkKAY MOACHCTEMAMH.
B kauectBe mpHMepa MOKHO NIPHBECTH H3MeHeHMUe KOJIHUeCTRA
TNOCTYNAiolled COMHEYHON paaHalHH B Pe3y.ibTaTe 3arpssHenus
aTMocepsl. [TbieBble 4aCTHIBL H YACTHILEI razoo6pasHelX BBIGPO-
COB, NOrVIOMLasi KOPOTKOBOJNHOBYIO PafHAIHIO, CHHKAIOT HOCTYM/Ie-
HHEe (OTOCHHTETHYECKH aKTHBHOMN pafHailiu (PAP) na emuuuuy
NOBEPXHOCTH pacteHudl. Pesynbratom ymenbuenus ®AP u nps-
MOTO B3aHMOJEHCTBHSA DPACTEHHI C NBUIEBBIMH YacTHIAMH SIBJIf-
€TCHA CHHKenne OGHOJOrHYECKOH MpOAYKTHBHOCTH (huTOLEHO30B,

HHTerpanbubie NpHPOJHEIE PEKHMbI MOKHO GBIIO G onpe-
ACIHTL KAK HEPAPXHYECKYIO COBOKYIHOCTh YACTHBIX — MPHMEPOM
MOZKET CAYHHTb paJHallHOHHBIH H TENJI0BOH 6AJaHC reoCHCTEMEL
Onnako W 3jech COBMONAIOTCH YCAOBHA B3AHMOCBASH VPOBHEH,
Pannaunonnpiii 6ajanc siBasieTcsi COCTABHON 4acTLIo TEMJI0BOr0
Gananca. K mHTerpanbHeIM pexnManm CJAEeIyeT OTHECTH TaKiKe
BOJHBIH (ajianc, 1HKJIB NepepaboTKH H TpancopMaluHu OpraHu-
HECKOTO BEIIECTBA M P/ APYTHX NapaMeTPHYECKHX XapaKTepHc-
THK, KOTOpBIE 1aI0T NMpelcTaB/IeHHe O (DYHKIHOHHPOBAHHH TeoCHC-
TEMBL KaK nesoctHoro oGpasosanns. Hanpammnsaercs BriBoj, uto,
C OZHON CTOPOHbI, HHTETPAJbHbIE PEKHMBI XapaKTepH3ylOT Ka-
YECTBO CHCTEMBI 110 KaKOMY-JHGO KPHTEPHIO, HAalpHMep GHOIOIH-
YeCKOH MPOAYKTHBHOCTH H HAKOIMJIEHHIO GHOmaccel; ¢ apyroi —
HHTErPaTbHLIE PEKUMBL 06ECIEYHBAIOT HOPMAJIbIble YCJIOBHS (yH-
KUHOHHPOBAHHA TeOCHCTeMbl (paananuonHsii 6ananc). B. B. Co-
yaBa (1974) cnpasemnuso cumraer, yto HHTErpanus pe:KHMoB —
5TO TPOLECC, KOTOPBIi CBSI3aH C CAMOPA3BHTHEM TEOCHCTEM.
C ToukM 3peHns QYHKUHOHHPOBAHUS HHTErpajbHble MNpPHPOLHBIE
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peXXHMbl CBOHCTBEHHbI BCeM MOjAcHcTeMaMm Ouoreouedosa. ITo
JUITHHH pas noauepkKHBaeT NIPABOMEPHOCTL HCHNOJbB30BaAHHA CHC-
TEMHOTO MOJAXOLA NPH HCC/IEeJ0BAHHH 3aKOHOMepHOCTEH (YHK-
[IHOHHDPOBaHHUS.

Ilpu HayueHHH NMPHPOAHBIX PEXHMOB 0co00e 3HAYEHHE YAess-
eTcsl HCCJEeJOBAHUIO KPHTHUECKHX HJIH TeX JHMHTHPYIOIIMX dak-
TOPOB, KOTOPLIE CYIIECTBEHHO BJIHAIOT KaK Ha CTPYKTYPY, TakK H
Ha (yHKuHoHHpoBaHHe reocucreMbl. B. B. Couasa (1970a) cun-
TaeT, YTO KPUTHYECKAs KOMIIOHEHTA SIBJISIETCH Onpeessiolleil npu
HHTErpalHH NPHPOIHLIX peKHMOB. B To XKe BpeMs cTeneHb KOppe-
JSANHH MEXKAY KPHTHUECKHMH H HEKDHTHUECKHMH KOMIIOHEeHTa-
MH 3aBHCHT OT M3MeHeHHH B OKpyiKalolleii cpele. B psge cayua-
eB, IpH 0COOEHHO BHIPAKEHHOII AHTPONOTeHHOH Harpyske (aBa-
pHifHbIe BBIGPOCHI MPOH3BOJACTBA, HHTCHCHBHAS BETPOBAs 3PO3HS,
5aNbIIEHHOCTb aTMoc(epbl U Ap.), yeHauBaercs 3QdeKT nedcTBHs
KPHUTHYECKHX KoMIOHeHT. K uHc/ny TaKHX JOJIKHBI OLITH OTHece-
HBl /lBa HHTErpaJbHBEIX MapaMerpa reocHCTeMBl: 0a/aaHChl Temsaa H
BJAard. AMNinTyZa H3MEHUHBOCTH 3THX NapaMeTpPOB MOXeET KO-
JnebaTbesi B WIHPOKHX Ipejenax, H 3TO 3aBHCHT OT Ce30Ha roja,
MHOroJIeTHeH JAHHAMHUKH H PHTMHUKH NPHPOJAHBIX mporeccos. Tewm
He MeHee B Ipejesax OHoreolleHosa cjaraiollie ee MOACHCTeME
NPHCIOCOOHINCh K OTHOCHTENBHOMY MOCTOSIHCTBY (aIyKTyaInu
KPUTHYECKHX KOMIOHeHT. PyHKIHOHAALHO GaaHChl Temia H Baa-
I y4acTBYIOT B NpolleccaX CaMOPeryJslHH TeOCHCTEMBI.

Ilpu aHanu3e mepeMeHHBIX COCTOSIHHH T€OCHCTeM, OCHOBAHHOM
Ha JaHHBIX O IPHPOAHBIX PeKHMaX, YYHTHIBAETCS CTPYKTypa Or-
paHHYeHHH 3KOJIOTHUeCKHX mapamerpoB. Ilox s3THM noxasarteneMm
MIOHHMAIOTCs [MOPOrOBble 3HAYEHHS Psijla NapaMeTpOB, Mepexoj ye-
pe3 KOTopble B CTOPOHY YBeJIMUEHHst HJH YMeHbIIEHHS MOXKHO
paccMaTpHBaTh Kak NPEANOChIJIKY OXKHAaeMbIX HapylIeHHH QyHK-
LIHOHHPOBaHHUA reocHcTeMbl (XaeboBuy u ap., 1976).

AMNJHTY1a MOPOTOBEIX 3HAYEHHIl HeBeJAHKa, HO HX KOHEYHBIe
3HaYeHHs JOBOJIbHO XKECTKHE, YTO NPOABJIAETCHA B H3MEHEHHH pAfa
HHTErpaJibHbiX PeXXHMOB MPH NPHOMHIKEHHH K 3KCTPEMaJbHBIM
3HAYeHHSAM 3THX orpaHudenuii. Tak, nanpuMep, IHHAMHKA NPO-
JAYKTHBHOCTH (DHTOLIEHO30B BO BPEMEHH H B MPOCTPAHCTBE HEIIOo-
XO YBfI3bIBaeTcsl ¢ NIOKa3aTeJqAMH OrpaHHUEHHH TAKHX 3K0JOrHuyec-
KHX MapaMeTpoB, KaK Tern/o H Baara. Oco6blit HHTEpeC TpH H3y4Ye-
HHH NepeMeHHHIX COCTOSIHHII TeocHeTeM, HX MOJAeJHPOBAHHH H
IPOrHO3HPOBAHHH TNPEJCTABJASET KayeCTBEHHO HOBOE COYeTaHHe
BHEIIHHX OrPaHHYeHHH, KOTOPOE BO3HHKAET B Pe3yJbTaTe XO03si-
CTBeHHOH JeATe/JbHOCTH YeJOBEKa H 0COOEHHO Pe3KOo MPOsBJSETCS
B pafax TpaHcopMalHH IepeMeHHEIX COCTOSHHH TeocHCTeM H
MOJH(HKAIHH PA3JHYHOTO PO/ia CEPHUHHBIX PALOB.

B coBpeMeHHHIX YCIOBHAX K TAaKHM HAarpy3kaM MOXHO
OTHECTH OTXOJbI XHMHYCCKOTO MNpPOH3BOACTBA, KOrga B OKpY-
Kawuyio cpeny BuiOpaceiBaercst 00JbIIOE KOMHYECTBO COEAHHE-
HHH, K KOTODBIM NPHPOIHBIE CHCTEMBI 3BOJNIONHOHHO He IPH-
CrocobJIeHbl.
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M3 ckazanHOro BHITEKAeT, YTO BHEIIHHE OTPAHHUYEHHS HYIKHO
paccMaTpHBATh Kak BoaMmyllalollxe (akToOpbl, KOTOpPhle Heo0X0-
JUMO BBISIBHTbL, 3aMEPHTh HHTEPBAJbl HX H3MEHEHHH M B KOHEY-
HOM HTOT€ YCTAHOBHTbH, NPH KaKHX 3HAUYEHHAX OHH OKa3blBaloT
HaHMEeHbIllee OTpHLaTeNbHOe AeHCTBHE HAa (YHKIHOHAJILHYIO CH-
cTemMy onpe,ucnemioii PasmMepHOCTH. C reueHneM BpeMeHH, B XoJe
H3MEHEHHs CBOHCTB OKpyzKalollel cpeibl, CTPYKTypa BHEUIHHX
orpaHuyenuil GyAer cylUlecTBEHHO MEHSTbCH, YTO OTPa3uTCs Ha
BPEMEHHBIX HHTEPBaJax Nepexofa OJHHX MepeMeHHbIX COCTOSHH
B JIpyrHe mo cepHiHBIM PAAAM H psjgaM TpaHcopMaiuu., YCTok-
YHBOE COCTOsIHHE Te0CHCTEM BO MHOTNOM 3aBHCHT OT (GYyHKIHOHH-
POBAHHA €lle HEeH3yYEHHOro MeXaHH3Ma caMoperyJsiii.

C mo3uikH CHCTEMOJOTHE BHYTPEHHHE H BHEIIHHE OTpaHHYeHHs
3JIEMEHTaPHBLIX TEOCHCTEM B OIpejeseHHOH Mepe INO3BOJSIOT HM
COXPaHHThL CBOIO CTPYKTYPHO-(DYHKIHOHZ/ABHYIO Opranusaluio. 1o
OCYILECTBJ/ISAETCS 34 CYET TOro, YTO B npejienax KoaeGaHWH mnapa-
MeTpa OrpaHHYeHHi 3JeMeHTapHble reocHcTeMbl (YHKIHOHHPYIOT
HOpMa/abHO. [IpeBbinieline STHX NPe1eI0B MOKET pacCMaTPHBATLCS
KaK 3KCTpeMaJ/ibHas CHTyalHus, NPH KOTOPOH MpsaMoe BO3jielcTBHE
caMoro napamerpa Ha Npolecc He MoKeT ObITh KOMIIEHCHPOBAHO
Apyrumu nokasarensMu, HanGonee yGepureLHBIM NpUMepoM Ta-
KHX CHTYyalHH MOMKET CJYKHTb Pa3iHUHOE COOTHOIICHHE Teljaa H
BJIdTH — MPH3HAHHLIX KPHTHYECKHX KOMIIOHEHT TeOCHCTEM,

Ha JlenckoM noanrose c yueroM ero JaHmmadTHON CTPYK-
TYPbl ONpedeseHbl TOYKH TaK Ha3biBAEGMBLIX NPOCTPAHCTBEHHLIX H
BPEMEHHBIX PSLOB, HA KOTOPbLIX NPOBOIMTCS H3Y4YeHHe MNPHPOI-
HBLIX PeKHMOB H cOOp COOTBETCTBYIOULEH HH(OpPMALNHH /s aHa-
JIH3a NPOCTPAHCTBEHHBIX B3aMMOOTHOLIEHHH 3JeMeHTApHBIX [eo-
cucrem. Mcnoan3ys rtpaauuHoHHbBe  (HU3HKO-reorpaduueckne
MeTO/JbI, Mbl MOJIy4aeM NpeJcTaB/leHHe O JHHAMHKe TenJja, BJaru,
TBEPIOro H KHIKOrO BEILEeCTBA, CTPYKTYPe PACTHTEALHOro MO-
KpoBa H Apyrux mpoueccax. Mexoaneie matepuansl nomoraior
BLISIBHTh CE30HHYIO, I'OJIOBYIO, MHOTrOJIETHIOI PHTMHKY KakK 4acr-
HbIX, TAK H MHTErpabHbiX MPHPOAHBIX PEXHMOB, YCTAHOBHTL 3a-
KOHOMepHOCTH (popMHpOBaHHA psiia OasaHCOBBIX XapaKTepHe-
THK, Yepe3 KOTOpPble OCYLIECTBJAETCS CBA3b MEKAY OTAENbHBIMH
GaokaMu reocucteM. Takum o6pasoM, NPH H3YYEHHH NPHPOLHBIX
pPeMHMOB MBI flOoJy4aemM HHMOPMaUHIO 0 (U3HOHOMHH 00BEKTa
HCCJIEIOBAHHSA, €ro CTPYKTYPHOH opraHu3aiiu o UacTHUHO (QVHK-
IIHOHHPOBAaHHH — OCHOBE Ja/bHeHILIero aHaau3a AMHAMHKH eo-
CHCTEM, MOJENHPOBAHHH HX OT/AEJIbHBIX COCTOAHHE H NpPOrHO3a.
Tak xak uccaeayemble reoCHCTEMbl HAXOAATCS B 3aNOBEJHBIX yC-
JIOBHAX, CBOHCTBEHHbIE MM TIPHPOJHbLIE PEMUMBI IPHHHMAIOTCS
B KauecTBe (DOHOBBIX, C KOTOPBIMH B AajbHEHLIEM CONOCTABJSA-
€TCHl COCTOSIHHE I'e0CHCTEM, HCKYCCTBEHHO BO3MYIUIEHHBIX B Xoae
IKCIEePHMEHTd HJIH XO38HCTBEHHOH NEATeJLHOCTH.

Kak 6bl10 oTMeuyeHo BhlILE, OHOrEONEHO3, NPeCTaBIAOLIHI
co00fi 31eMEHTAPHYIO CTPYKTYPHO-QOYHKIHOHANLHYIO A4eHKYy NpH-:
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POAHO#H Ccpeibl, HMeeT CBOH ammapaT aBTOPEryJaslHH, CTabHILHOC-
TH, pa3HooOpaszus u ynopsgouennoctdH. CkaszaHHoe MO3BOJSAET
MpH3HaTh, uTo OHoreoueHos obaajaer MOTEHIIHAJIOM BOCCTAHOB-
JIEHHUsl TIPH BO3AEHCTBHM Ha Hero (aKTOPOB OKPYKalollefi Cpebl.
HMuenno Ha ypoBHE 3JeMEHTAPHLIX IeoCHCTeM 3aporKjlaercsl Ha-
ua/ibHoe 3BeHo (PYHKIHOHAJLHBIX CBA3ell MeKAy a0HOTHUeCKHMH
i OHOTHUECKMMH KOMIOHEHTAMH M OTAEJbHBIMH MNOJACHCTEMAaMH.
Benyune moacucereMbl GHoreonenosa ((HTOLEHO3, MOYBBLI, MHK-
POOpPraHnu3Mbl, JKHBOTHOE HacejeHHe) 00/alaloT TakKe Bbipa-
JKEHHOH aBTOHOMHOCTBIO, a CJAeJ0BaTeJbHO, MM CBOHCTBEHHDBI
npoileccel camoperyasunu. Ha coBpeMeHHOM ypoBHe 3HAHHH B
CTPYKTYPHO-(DYHKIHOHAJBHOH OpraHu3anii 3JeMEeHTdpHOH reo-
CHCTEMbl He BBISIBJIEH LIEHTPAJIbHbIA anmnapat peryJsiii THHa yi-
papJusitoniero 6uaoka. Oauako Takas cucrema odgajaer HEKOTO-
pPHIMH cHenH(pHIECKHMH KauecTBaMH, IO KOTOPHIM MOKeT OBITh
COMOCTABHMA C APYIHMH aHAJOTrHuHbIMEH oGpazoBanusamu. K Hum
OTHECEH KPYroBOPOT BEULeCTBA H SHEPrHH, NPEeACTaBJEHHBLI B BH-
Je 3aMKHYThiX IlikjioB. Duaaronaps emy B OHoreoieHose
NPOTEKAaloT CJAOMKHBLIHECS B XOJ€ 3BOJIONHH [polecchl MeTra-
G6oanama. Lukasl, 06beiHHAONIHE HHTErpaJLHLle Mponecch OGHO-
TEe0IeH03d, MOKHO NPHHATH B KAUEeCTBE KPHTEPHS €ro JAHHAMH-
YeCcKOro coctosinns. BellecTBeHHO-IHEPTeTHYECKHH KpHTepHil mpu-
MEHHM MPH KOJHYECTBEHHOH OlleliKe NepeMeHHbIX COCTOAHUIT TeocH-
CTeM, PA2BHBAIOLUHXCH B COOHTAHHOM U AHTPOMNOTEHHOM PEeKHMAX.

OrHocuresabHast YCTOHUHBOCTL 3JMEMEHTAPHBLIX TEOCHCTEM BO
BPeMEHH W MPOCTPAHCTBE 3ABHCHT OT COCTOSIHHSA (PYHKIHOHHPYIO-
IIHX HOJCHCTEM H KOJIHUECTBA MOCTynalouleil 3HEPrHH, KoTopoe
HeoOXOAHMO AJsl Mmojdep:anus ontHMaJbHoro pexuma.. ITox-
JepZKanu0 ONTHMAaJbLHOIO 3HEPreTHYeckoro MNOoTeHLHana Treo-
CHCTEeMBI ¢y KHT cDajancHpoBaHHas cHereMa TpoHUecKHX YPOB-
tiell, TpopiueckHx 3Benber Guoreonenosa. C HX NOMOLIbIO OCy-
LECTBJASAETCA KPYroBOPOT BEIeCTB, B KOTOPOM NPOAYKIHUS aBTO-
TPOMHBIX H TeTepoTpOPHLIX GJOKOB NOCTOAHHO COUeTaeTcs € ak-
THBHOCTbIO KOHCYMEHTOB M pasaararteneil. OQueBHIHO, UTO B Ka-
YecTBEe KaHaJOB CBsI3ell mo oOMeHy SHEeprHH MeKAY OTAeibLHbIMH
nojcucTeMaMi OHoreoleHoza MOTYT ObITh NPHHATH BXOIAAILHE
B Hero sxkocucrtembl uanm nx uvactd. B. B. CouaBa BuiABHHYJ HH-
TEPECHYIO HAEH O B3aHMOOTHOIIEHHAX FeOTONOJOTHH M 3KOJOTHH,
OHa 3aKJIIOUAETCsl B TOM, UTO &...KOHILENIHS Te0CHCTEM BKIKYaeT
MHOrOe OTHOocsileecs K JaHawadroBenennio u chaumaer cob-
CcTBeHHO reorpaguio ¢ akosorueii» (Couapa, 19706, c. 4). I1a
TOYKA 3PeHHs MNOJyuHJa MOAAEPIKKY B HCCIEJ0BAHHAX KaK CO-
BeTCKHX CIeLHa HcTOB, TaK H 3apy0emkupix yueHnix (Hcauenxo,
1972; Hpnrou, 1973).

slassch HaubGoJiee MeaKoll eAHHUIEH NPUPOAHO CHCTEMB,
BKJ0Uas B cefsi TpohHuecKHe YPOBHH PasHbiX nopsiKoB, GHOreo-
LieHO3 BecbMa y/100€H B KauecrBe OOBEKTA U3YUEHUS, MOCKOJbKY
Ha ero ypoBHE «..pacKpbITHE 3aKOHOB (yHKIHOHHpPOBaHHA H Oy-
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AeT pacKpbITHeM 3aKoHOB oprauusamuu» (Cerpos, 1972, c. 25).

CamoperyJisiiiisi B CHCTEME 3aBHCHT OT TAKHX €€ CBOICTB, KakK
CcTabHIBLHOCTL M YCTOHYHBOCTb CTPYKTYPHO-QYHKIHOHAJIBHO{ Op-
raHusanuu. B Kakoii-to cremeHH caMoperyaflins sfB/ASeTCA cJael-
CTBHEM corJacosanHocTH 3Tux npusHakos. B. B. Couasa (1974)
GOJBIIY0 POMb yAeldser cTa0HAH3HPYIOWeH QYHKIHH OHOTH. JTa
Touka spenusi paspeasiercst T. A. PaGorHoBeim (1973), KOTOpLIH
DPHHAMAET (HTOLEHO3bl 3a JMHAMHYECKHe CHCTeMbl H HX yCTOH-
YHBOCTh MOHHMAaeT KaK CIIOCOGHOCTL H3MEHATHCS B OMNpedesIeH-
HBIX npexenax. Psii sapy6exubix uccaenosareneii (May, 1973;
Margalef, 1968) mox ycroiiuHBOCTHIO NPHPOAHBIX CHCTEM (IKOCHC-
TE€M) TOHHMAlT HX CNOCOOGHOCTL BO3BpAllaTbCl B COCTOSIHHE
pasroBecusi. CTabUNLHOCTh HHOTJA pacCMATPHBAETCA Kak (YHK-
1Hs CJOXKHOCTH OPraHH3alMH TPO(HUECKHX YPOBHell u  CBf3ed
MeXAy HUMH. OTH KauecTBa NPHCYIUH C ONpeJeNeHHLIMH JOIY-
HIEHHSIMH H reocucreMaM. B o6mactH B3auMOLeHCTBHS T€OCHC-
TEM H JKOCHCTEM IepBas paccMaTpHBaercs Kak CTPYKTYypHO-
(hyHKIHOHAJbHOE HayaJo, BTopas XapaKTepH3yeT Mpouecch, Mnpo-
TeKalollHe B HHX.

MaTtepHaJbHOH OCHOBOfl MPOLECCOB CAMOPEryadlui siBASETCs
CHOCOBGHOCTh TEOCHCTEM HAKaNJHBATHL B CBOHX OHOTHUECKHX MOJ-
cHCTeMAax 3amachkl BellecTBa M 3Heprud. IIpuMeHuTenbHo K - Jjiec-
HOMy GHOreoreHo3y crabHaM3upylollee IefcTBHe TaKHX pesep-
BOB pacKpbiBaertcs B MojcucreMax — duroneHose u nouse. B mec-
HOM (DHTOIEHO3€ IPEBOCTOH SBJAETCS [EHO3000PasyIoUIuM 37e-
MEHTOM, H B TO K€ BPEMsi — OCHOBHUH aKKyMyJATHBHOH 4acTbio
Guomacch Bcefl nojcucTeMbl, PUTONEHO3 NPHHAMIEKHT K YHCTY
aBTOTPOMHBIX MOJICHCTEM, B KOTOPOHl He TONbKO TNPOH3BOAHTCA
opraHHuecKoe BellecTBO, HO M OCYIIeCTBJIACTCA CBS3b C MHHE-
pannubiM cyGerpaTom OHoreouenosa. B srom mposBaserca ero
crabuiusupyioulas poab B (QYHKIHOHHPOBAHHH MOC/ELHETO.

B 6uoreonenose mo4yBa ¢ GPYHKUHOHANLHOH TOYKH 3peHHA OT-
HeceHa K uHCay HauGosee Ba)kHBIX moacucreM. Ona sBasercs
nocAeAYIONIHM  3BEHOM MEXKIY TNOoACHCTeMaMi «(HTOUEHO3» H
«[I0YBA» TEOCHCTeMbl, B JAMHAMHYECKOM IIJ1aHE TOYBA BHIMOJTHACT
(YHKIHA TOACHCTEMBI, Te XPAHHTCA H HAKaIJIMBaerCs pe3eps
opraHo-MHHepaJbHbIX coexuHenuil. Kpome Toro, B 3T0#l moicuc-
TeMe MPOTEKaloT OCHOBHbIE TpoIecch MeTabosn3Ma opraHuvec-
KOTO BeIlleCTBa, NOTOKH BHYTpPeHHeil >Hepruum OGuoreoneHosa H
JKH3HEeAeaTebHOCTh TaKHX TPO(MHUECKHX CHCTEM, KaK KOHCYMCH-
Thl H pa3JiaraTesH.

C 3THX no3uuuii QYHKUHA NMOYBEHHOro MOKPOBa Hapaly ¢
PACTHTEJLHOCTBIO CJHYKHT LeaAM CTa0HIH3aUHKH NepeMEHHBIX
COCTOSIHMEI reocHcTeM. B MOYBEHHOM MOKPOBE, roBops 00pasHo,
3aJI03KeHa «[aMsTh» reocHcTeMbl, DTO KauecTBO O0COOEHHO 4eTKO
nposiBisiercs NPH upe3BbIYafHO pPE3KOM AHTPOMOTeHHOM HJIH
CHIOHTAHHOM BO3JEHCTBHH (CILIOIIHbIE BHIPYOKH, MOXKaphl H AP.),
COMyTCTBYIOLIEM Tpoleccy XO03sficTBEHHOro OcBOeHHs. B mpouecce
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BOCCTAHOBJIEHHS TAKHX FEOCHCTEM B POJIM «IaMATH» BBICTYMaeT
OKpy’Kaioulasi cpefa — TONOreoXOpbl  PasHYHOfl  pPa3MEpHOCTH.
Iocneatne HrpaioT posb He TOJIBKO CTHMYyNATOpa BO3HHKHOBE-
HHSL M CMEHBI psifia MePEeMeHHBIX COCTOSHHII BOCCTaHAB/IMBaEMON
reoCHCTEeMBI, HO H CBOEr0 poja pesepBa HeOOXOAHMBIX MHTATE]b-
HBIX BEILeCTB.

JlanbHefillee H3yuyeHHEe MpPOLECCOB (PU3HKO-XHMHUECKOH, Guo-
JIOTHYeCKOoH M Apyrux (opM camoperysiuH, TNPOTEKaWIHX B
reoCHCTEME, CO3JaeT TeOpeTHYecKy0 6asy M/ BCKPHITHUS €€ CTPYK-
TYPHO-(pYHKUHOHAIBHOH OpraHH3alMu. ITO NPHBOAHT K BO3MOMK-
HOCTH MOCTPOEHHS MOIEJEH TeoCHCTeM W yNpaBJeHHI0 HA OCHOBE
TaKHX MOJeJel IpolieccaMy, MPOTeKalIIHMHU B MPHPOLHOH CHC-
T€ME C YYETOM BHILIENEpPeyHCIeHHbX (OpPM CaMOperyJsiuH.

MaremMaTHUeCKOe MOJEJHPOBAHHE TeOCHCTeM Tpebyer UeTKHX
3HAHHH M KOJHYECTBEHHBIX XapaKTePHUCTHK MOJAEIHPYEMOro siBje-
Hus (o6mekra). Ilpuw 3TOM (YHKUHOHAJLHOE MOJIEJHPOBAHHE
BCKpbIBaeT W onuchiBaer Gosee ToHKHE, riy6okne u pasHooGpas-
Hble CTOPOHBI H 3aKOHOMEDHOCTH NoBeleHHsi 00beKTa, HO OHO
Haubosee TpylAoeMKoe H TpeOyeT OCHOBATe/NbHBIX CBEAEHHA O
npoleccax, NPOTEKawIHX B H3yyaeMOM 00beKTe.

HHrerpaiis NpHPOAHBIX PeXKHMOB, COCTOSIIHX H3 3JEMEeHTap-
HBIX TPOIECCOB,— ABHIKYIIAas OCHOBA MPOAYKIHOHHOTO mpolecca
B OHoreoleHose, nporekamiero B 6J0ke «bhuroneHos». C apyroit
CTOPOHBI, 3a OJHH H3 OCHOBHBIX KPHTEPHEB (DYHKIHOHHPOBaHH
TeoCHCTEM IPHHATA NPOAYKIHS, MO3TOMY ECTEeCTBEHHO H3yHaTb H
MaTeMaTHYeCKH ONHCHIBATh TpPOIEcchl, o6ecrmeynBaloliye HaKOIl-
Jenne duromacce GHOreoneHosa.

[TpoAyKuHOHHBIH mpoiecc (yHKIHOHHPOBAHHSA JeCHOro ¢uTo-
1leH03a MOJKHO NPEJACTABHThL B BHIAE CJEAYIOIIHX MaTeMaTHYec-
KHX Bbipa)ceHu#l, uMelomWux AuddepeHIHaNbHO-DA3HOCTHYIO
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k
rie ‘.i%_. npupoct GHOMAacchl K-  CTPYKTYpHOH HaA3eMHOM
(mampumep, k=1 o3HauaeT (GOTOCHHTE3UPYIOLIHe OPranbl) YacTu
j-TO BHJA pacTeHH#l B i-M cja0e (HTOLEHO3a; D,; — KOJIHUECTRO
OPraHHYeCKOTO BEIIeCTBA, MOJYYEHHOIO B pesyabraTe (OTOCHH-
dy{‘.

TE3a j-M BHAOM pacTeHuit B i-M cj0e GUTOIeHO03a; —d}f — TIPHPOCT
Macesl k-fi CTPYKTYPHOI TOA3EMHOH YacTH j-T0 BHAA pacTeHil

dz". .
B i-M CJOe IOYBLI; T“— npupocT orMeplueil GHoMacchl R-ii
CTPYKTYPHOIH YaCTH j-ro BHAA PAaCTeHHHd B i-M CJO€ APEBOCTOS H

TOYBHI, .a_-tn — H3MEeHEeHHe KOHUEHTpAauHH n-ro 3JeMeHTa MHTa-

s npH QYHKIMOHHPOBAHHH JIECHOTO OHOreoneno3a. PasmepHocTb,
rpaHHYHbIe H HayaJbible YCI0BHA (GOPMYJHPYIOTCH HPH KOHKpe-
TH3aunu mMojeqd. [ajee, onyckasa oOUlHe HHAEKCHI, 3aMeTHM, UTO

v =v(0, ¥ (Cp), he, ¥); % =%(0, ¥7(Cy), Aq, @1);
V:V(lp.[ns 8. Cn); D:D(lpl,,n@:cn)

Toraa oGo3nauenus npHOGPETyT CaeLYIOUIHI CMBICA: @, — KO-
(HIHEHT, XapaKTepH3YIOUHH BAHSHHE M-ro 3JeMeHTa MHTaHH, 0-
CTYNaouero, B 4acTHOCTH, B pe3yJbTarTe TpaHcmHpauii Ha (oro-
CHHTE3; E,— f-9 XapaKTepHCTHKA pacTeHHH, Oompeiessionias HH-
TEHCHBHOCTBH ra3oo0MeHa; A,— ¢-f1 BHJOBAasg XapaKTePHCTHKA
pacTeHuil, onpejensionias NPHCNOCOOJEHHOCTh €r0 K BHEMIHHM
yeaoBuaM (HanpuMep, raGHTYC HaJ3eMHOH HJAH MOA3EMHOH ua-
CTH); Y1 H Y2 — KO3(GhHIHEHTHI, ONpeeNsIollie CKOPOCTb OTMHPa-
HHSI uacTedl pacTeHuii (yXoZ B omaj); v — J0Js OPTaHHYECKOro
BeuiecTBa, obpasyemoro npu Qorocuurese (6e3 3aTpar Ha (QyHK-
IIMOHHPOBAHHE, POCT PACTEHHIl H UacTH, MOCTymalouleil B 3anaca-
IOIHe OpraHbl), HAylUlas Ha yBejaHueHHe GHOMAcCHl HaA3EMHOI
YaCTH PAacTeHHH; » — A0Jf OPraHH4YeCKOro BEILIeCTBa, NPHXO/f-
UIasici HAa TNPHPOCT MAaccH MOA3eMHoi yacTd pacreHuit; ¢!, %
P® — KO3(p(HIIHEHTH, YUHTHIBAIOIIHE BJAHSHEE COOTBETCTBEHHO KOH-
KyPEeHIIHH Ha ra3000MeH, YPOBHA MHHEpaJbHOTO MNHTaHHA Ha
nepepacinpeje/ienne NpoaAyKToB (GOTOCHHTE3a H (PH3HOJOTHUYECKHX |
0co0eHHOCTEeH k- CTPYKTYPHOH 4YacTH pacTeHHi; o — BeJHuiHa,
XapaKTepH3yollasl BJIHSHHe BO3PACTHLIX H3MeHeHHH B (OTOCHH-
TE3HPYIOIIUX OpraHax; o, cp— KO3MO(HUHEHTH, Onpelessiouine
BJHSIHHE CTPYKTYPHOH YaCTH PAcTEHHi Ha norjouiexue (Bbiesne-
HHE) 3JeMeHTa MUTAaHMs; @] — IapaMeTp, MOKAa3bIBAIOUIHI BANS-
Hue [-ro cBoficTBa [-r0 KOpHeOOHTAEMOrO CJ0S MOYBLI HA (yHK-
UHOHHPOBAllHE MOA3EMHOIl 4YacTH pacTeHnii; 1 — BeJHUYHHA,

onpenensiionlas BausHue [-ro cBodcTBa cpeabl  (Hanpumep,
nouBk) Ha AHGGY3HI0 W mepeHoc 3JaeMeHTOB nHTtanua; D, V —
COOTBETCTBEHHO KO3 duIlHeHTH AHGY3HH H mepeHoca 3JeMeHTa
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NHTaHHs, Y5 — KO3(GOHUIMEHT, XapaKTepH3YOUnil HHTEHCHBHOCTD
B3aUMO/IEHCTBHS MEXIy /IeMEeHTaMH NHTAHHS PacTeHHI; Y3, Y4 —
BeJAHUHHB, NOKa3bIBalOIIHe YXOJ OHOMAacChl pacTeHHH 3a cuer
BaauMojelicTBus (noefanus) ¢ [-M KOMIOHEHTOM 300- H MHKDO-
GoleH03a; V'i— NOKasaTeab, YYHTBIBAIOUWIHA  HHTEHCHBHOCTD
otnaga k-it CTPYKTYPHOI UacTH pacTeHuil; va, va, v4 — KO3 PHILH-
eHTHI, XapaKTePH3YIONIHe COOTBETCTBEHHO HHTEHCHBHOCThL pacmalia
oTMepileii Haj3eMHOH H MOJ3eMHOH 4acTH PACTEHHil 300- H MHK-

po6oieH03a; Y3, Y4— BEJHYHHBI, OTPaKalOUHE COOTBETCTBEHHO
HHTEHCHBHOCTL MOTpebJeHHs OTMEpIIMX uacTeil pacTeHuil Hal-
3eMHBIMH H 1I0J36MHBIMH KOMIIOHEHTAMH 300- H MHKPOOOIEH03a;
f;, to— UHTepBaNL 3anasjasniBanusi; {—spems; ®AP — porocuH-
rerHueckas aktHBHas paguaius; CO,— yriekuciora, y4acTByio-
mas B npouecce (OTOCHHTE3d, KOTOpasi MOCTYNaeT H3 BO3AYXa,
NOYBEl M BbiJeJsfercs NpH AbiXaHuH; © — TeMneparypa (oTOCHH-
TE3HPYIONIHX OPTaHoB.

Ilpu anannse MaTeMaTHUECKHX BbipaXKeHHi ClelyeT OTMe-
THTH JBa MoMeHTa. Bo-mepBHX, K03((HIHEHTH H NapaMeTphl Mo-
Ka3BIBAIOT, YTO NPOAYKIMOHHBIH Mpolecc cBA3aH co BceMHu Gi10Ka-
MH Guoreouenosa. Tak, uepes paauamuio u CO; armocdeps —
¢ 6moxoM «atMocepas; yepes Baary, 3J1eMeHTEl MHHEPaJbHOr0 MH-
tauusg u CO, mouBel—c OJIOKOM <«IOYBa»; 4Yepe3 noejanue H
pasiioxeHne (GHTOMAcCChl JKHBLIMH OpraHH3MaMu —c GJoKaMH
«300- H MHKpoOoueHo3», uepe3d usMenenne ®AP u nepenoc Be-
HIECTBA B 3aBHCHMOCTH OT SKCHO3HLHH MECTOMOJOXKEHHS — ¢ 0.J10-
KoM «peabed». Jlanee, B CHIY TOrO, YTO HEBO3MOKHO OCTABaTHCA
B paMKax OJHOrO YpPOBHS HCCJI€AOBAHHS BBOJHTCA MPHHIHI He-
papxuu Mojeaeii. Hanpumep, Mojesib 00pasoBanus OpraHHIeckoro
BelilecTBa B pesy brate (hoTOCHHTe3a KaK Obl BIOMKEHA B MOAEIb
npoAyKiHoHHOro npouecca. Ciaejyer, OTMETHTb TaK¥Ke, UTO Pl
napaMeTpoB H BeJHUYHH MOXKHO ONPEeJeNHTh KaK CIOMOLIbIO Ccie-
1HaJbHO MOCTABJIEHHBIX 3KCIIEPHMEHTOB, TaK H Ha OCHOBE MO/leIei,
BK/IIOYAIOIIKX JPyrHe HAaOOopHl NPOLECCOB, NPOTEKAIONIHX B BhIlle-
nepeuncyaeHHbIX 6J0KaxX GHOreoleHo3a.

Bropoii MOMEHT CBsi3aH CO CJAeAylomnMH 3aMmeuannsmu. Mare-
MaTHuecKas MoJedb (DYHKIHOHHPOBaHHA OHOreoneHosa —B pas-
HBIX [JaHax pacuJeHuMasi CHCTeMa H HMEeT B NPaKkTHUECKOM
aCMeKTe MHoroueneBoe HasHaueHHe. PaccMorpuM ee B pamkax
BO3MOJKHOCTH OTPayKeHHsl JHHAMHKH M NPOTrHO3a MoBeacuua Gro-
reoneHosa. B ¢opManbHOM CMBICIE TOJ AHHAMHKOIl MOHIMaeTeA
paccMOTpeHHEe B3aUMOJeHCTBHH MEXKAY 3/JeMEHTaMH CHCTEeMbl Ha
cejyiouleli CTyIeHH BpeMeHHOH HepapXHH 10 CPaBHEHHIO ¢ (YHK-
IIHOHHPOBAHHEM 3TOH CHCTEMEL. .

Kak ykasmBaior B. B. CouaBa c¢ coasBropamu (1974a), npu
uccseloBaHMH 3nHdand HeoOXOAHMO YYHTHIBATH B3aHMOCBSI3b
TpeX YpOBHeHl BpeMeHHOH OpraHH3ailMi: COOCTBEHHO 3IMHQILHH,
Kax 10 KOHKpeTHo B3ATOH (auuu (npeAcTaBisionlei MHOMKECTBO
GHOreo1eHo30B, CBSA3aHHBIX MeXAy cobolf (yHKIHOHAJALHO-Bpe-
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MEHHBIMH OTHOILIEHHSIMH) H YpPOBHA OHOreoneHosa (XapakrtepH-
ayloulerocsi crneuHpHuecKuMH GajaHcaMy H PHTMaMH MeTabonu3-
ma). CuemoBaTe/nbHO, OUeHb BaXKHO PAacCMOTPETb PsJl BONPOCOB,
CBSI3aHHBIX C HCCJEJ0BAaHHEM 3J€MEHTAaPHBLIX reocHCTeM IPH nepe-
X0Jle Ha CJAeIyIIyI0 CTymeHb BpeMeHHOH nepapxuu. Llenecoo®-
Pa3HO OCTAHOBHTBhCS Ha ypoBHe OHoreolleHo3a. B 3toMm cayuae
MOJIe/Ib CBSI3LIBAET CMEMKHBIE BO BPEMEHHOM acCleKTe YPOBHH HC-
caef0BaHus, IPHUEM HHMKeJIeKAIHH YPOBeHb J0JKEH ObITb mpei-
CTABJEH Ha CJAe[yIolleM yPOBHE HEKOTOPBIMH XapaKTepHCTHKa-
MH — arperipoBaHHBIMH TNapaMeTrpaMH H KO3(DQHIHEHTaMH.

KoHKpeTHO B paMKaxX H3/IOMKEHHOH CHCTeMBbl MaTeMaTHYECKHX
BBIpaKeHN 3T0 MOIKHO CHeNAaTh CAeAyIOIHM o6pasoM. 3aixaguMm
ISl aHaJu3a AMHAMHKH XapakTepHoe BpeMms t=rt({) (v>1), u,
BhIOpaB HauGoslee BBIPA3HTENLHBIH (€MKHH) CTPYKTYDHBIH 3J1e-
MEHT (hHTOIEHO3a, C MOMOUIbI0 KOTOPOrO MOMKHO OXapaKTepuso-
BaTh B NEPBOM NPHOMMIKEHHH ONpeJeNeHHbBIM 00pasoM OJAHY H3
CTOPOH AMHAMHKH (HTOLEHO3a M MOJOHTH K CHCTEME ypaBHEHHI,
ONMHCLIBAIOIIHK €0 CTPYKTYPHO-AHHAMHUYECKHII acleKT.

[lyctb, HanpuMep, 3a TAKOH eMKHH 3JeMEHT NPHHSTO KOJIHYe-
ctBo ctBooB (P = Pj 43)Ha equunny maomans, Toraa (k=3) os-
HayaerT AuMaMmeTp cTBosa cocHul (j=3) Ha ypoBHe 1,3M (i=13).

PaccunTas rycroty JApPEBOCTOS, MOXKHO BBIUHCJIHTbL €ro 3amac,
npuxoasuiniics Ha eanHuuy naowaad. Ilpumepom Takoil arpers-
pOBaHHOH MOJEIH OTHOCHTEJbHO MPOAYKIHOHHONO Mpolecca B Te-
YeHHEe CYTOK CAYMHHT Mojeab, npepnoxennas A. K. Uepkamunsiv
(1978) na ocHoBaHMH BBEeACHHBIX HM moHATHI. CHcTeMa HCMOJb-
3yeMBIX MM JIJISl OMHCAHHA JHHAMHKH OHMOMAacchl ypaBHEHHH HMe-
€T CJAeAYIOLHHA BHJI:

m
dP
'ﬁ:;(nk‘ﬁk)Po_aopn_VOOPU;

oP.
== =a; 1Py —a; P; — VioPis

at
Yio = %o+ Z?ipi;
2

e O, Yi, M Br» Mo — arperupoBaHHbie KO3QGUIHEHTHI, yIHTHIBA-
JOlHe Pe3yabTaThl PYHKUHOHHPOBAHHS CHCTEMbl MPH B3aHMOJEH-
CTBHH €e CO CpeJo#; [, m — rpaHHIbl PeNnpoOAyKTHBHOIO MepHoia
75 pacTeHHH.

Ananus 3TOH CHCTEMBI [OKa3biBaeT, YTO IPH Tepexofe Ha
CJeYIOILYI0 CTYEeHb BPEMEHHOMH HepapXuH HKIHYeCKHe MPOILeCCh
u 3 herTs ocpennsiorcs (Hanmpumep, s AHaMeTpa CTBoJA COC-
Hbl Ha yposHe 1,3 M cyTOUHBL{ X0/l MeTeopaKTOPOB He HMeEeT CyIle-
CTBEHHOrO 3HaueHHs), a Helukanyeckue a(dekTs, Ha060pOT, Ha-
KAIUIHBAIOTCA TPH MOJIONKHTENbHOH aKKyMyJaslun (Hanpumep,
yBeJHYEHHEe AHaMeTpa CTBOJA) M pacnajaloTcs MpH OTPHIATENb-
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HoM akkyMyasuuu (mpoueccel gectpykunu). Otciofa caenyer, 4ro
6e3 3HaHMH pe3yJabTaTOB H ocoOeHHOCTeH (YHKIHOHHPOBAHMS
3J1eMeHTAapPHOH TeoCHCTEMBI B JAaHHOM TOAy, 00yC/IOBJIHBAIOUIHX
JokaiabHele KoHTpacTtel (Kpaykaue, 1974) u onpenensiiomux B
CBOIO OUYepe[b, €€ CTPYKTYPHO-AHHAMHYECKYIO CHeIH(PHKY, TPYALHO
POBOPHTHE O BO3MOMKHBIX H3MEHEHHSX B HalNpaBJeHHH TeuyeHHSH
NPOLECCOB B 3TOH reocHcreMe B caelylollue roasl. B cBssu c
5THM MOKHO YTBEpKAATh, UTO JMHAMHKA CHCTEMBI AOJKHA OT-
TAJKHBATHCS OT BPEMEHHOTO ypoBHS (yHKIHOHHpoBauus. B ca-
MOM jese, MpH AMHAMHYECKOM NOAXoJe B «aob» (Hanpumep,
¢ noMollbio rpados nepexona), T. e. 6e3 geTalbHOrO yuera (QyHK-
LHOHHPOBAHHS, HA MEpPexojl M3 OAHOrO COCTOSIHHSI B Apyroe dak-
TOPBl BJHSIOT B KOMIJIEKCe, H OYeHb CJIOXKHO KOPPEKTHO BbiIe-
JHTh BKJaJA (Bec) OTAeNbHHIX (DAKTOPOBR B M3MEHEHHMH INPOILECCOB,
NpOTEeKaloUIuX B cucreMe (B ToMm uuciae u akropoB cpeasnr). Cae-
JIOBATENbHO, HMEsl ycedeHHOe MHOMKEeCTBO (aKTOPOB, AEHCTBYIO-
X B Te4YeHHEe MPOJOJIKHTENbHOTO BPEeMeHH, HEBO3MOMKHO JaTh
YeTKHH NMPOrHO3 JHHAMHKH COCTOAHHH cHcTeMBl. Takum oGpasow,
HCCJeOBaHHE Ha JAPYroM BPEeMEHHOM YPOBHE IOMKHO 0a3mpo-
BaTbCsl Ha pe3yJbTaTax OpejblAylIero, Tak Kak BCAKHH OTPHIB Be-
JeT K HEeOJHO3HAUYHOI TPAKTOBKE NPH OIEHKE COCTOSHHI, K HEOIl-
pPefieIeHHOCTH H MOIKeT MPHBECTH K OLIHOOYHBIM BBIBOJAM, IIO-
CKOJIBKY B 3TOM caydyae OyJAeT OTCYTCTBOBATh AOCTATOYHAS yBe-
PEHHOCTb B MPaBAONOJ06HH NMPOTHO3a MOBEAEHHS CHCTEMEL.

HanoxeHnHbli NOAXOJ Kacaercs MOJACJHPOBAHHS OTAEILHOIO
Gnoreounenosa. Hasnauenue reorpaduueckoro H3yueHHs TIeOCH-
CTeM — MOTLITATLCA CMOACAHPOBATbL COCTOSHHE psfia TOYEK B
NPOCTPAHCTBE, HAamMpHMep, 00pa3yIolHX 3JeMEHTapHYIO TeoXopy
UIH Tojpasjienenne GoJee KpynHoro paHra. PaGoraiomas mare-
MaTHYeCKasa Mojelb 3JeMeHTapHOH reocucteMbl (BI'Ll) moxer
H J0JKHA HCIOJb30BATbCA NPH padpaboTKe mpobaeM NpocTpaH-
CTBEHHOTO MOJENHPOBAHHSA PasHOKAuYeCTBEHHHIX CTPyKTyp. OnHa-
KO AJ151 3THX Lesaell HeoOXoAHM HAaG0p COOTBETCTBYIOUIHX KOJIHUE-
CTBEHHBIX NOKa3aTeJieH.

IMnupHyeckas HHGOPMAnHus 0 NPOCTPAHCTBEHHBIX Pa3MHUHSIX
9/J1EMEHTAPHBIX [€OCHCTEM MOXKeT ObITh HOJyuYeHa W3 MaTepHaJoB
KOMIIJIEKCHBIX OpAHHauuil. MeTon KoMIJIeKcHOH opJAHHALMH OBl
npepnoxken akazemukom B. B. CouaBoii n 3akiiouaercs B TOM,
4TO B 3a/laHHOM NPOCTPAHCTBE B ONpeIeJeHHBIH MepHON BpeMeHH
NPOBOASTCA CHHXPOHHBIE HabGMOAeHus M0 NPHHATOMY Habopy KO-
JIHUECTBEHHBIX NOKa3saTeJseil. MHorue u3 3THX NokasaTejeH cie-
JAyeT paccMaTpHBaTh KaK COCTaBHbIE 3JeMeHThl MOJAENbHOH Teo-
cucTeMbl. PasHHIA COCTOHT JMIIb B HH(MOPMAIHOHHOH €MKOCTH
KaxKJI0ro MmoKasareds.

Metoj aHaJIOrHH NO3BOJSIET NePEHeCTH NoJayYeHHble B MOJeNb-
HOH TOYKe OHOrecleHO3a pPe3yJibTaThl Ha PSJ TOYEK B MPOCTpPaH-
cTBe. B OCHOBE 3TOro MeTo/1a JIeKHT YCTaHOBJAEHHE MeK1y cpaBHH-
BaeMbIMH 00DBbEKTaMH TaKoro KaueCcTBEHHOTO IpH3HAKa, Kak
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