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Naeu egmMHCTBa BCErO KMBOrO B NpUpoJe, €ro B3auMMOAENUCTBUA U
o6ycnaBAMBaHUA MNPOLECCOB B nNpuvpoae BeAyT CBOE€ Havaslo C
aHTMYHbIX BpeMéH. OaHaKo npMobpeTaTb COBPEMEHHYIO TPaKTOBKY
MOHATME CTasio Ha pyb6exe XIX—XX BekoB. TaK, HEMELKUM
rmapoouonor K. MéouycB 1877 roay onucbiBas YCTPUUHYIO
OaHKY KaK CoOOob6LecTBO OpraHMsmMoB M gasl €My Ha3BaHMue
«buoueHo3». B Knaccmyeckom Tpyae amepukaHckoro 6uonora C.
dopbca o3epo co BCEM COBOKYMHOCTbIO OpraHmM3mMoB
onpeAenfaeTcA KakK «MMKPOKOCM» («03epo KaKk MMKPOKOCM» —
«The lake as a microcosme», 1887). CoOBpPEMEHHbIM TEPMMH
BNepBble 6bl1 MPEANIONKEH aHT/IMMCKUM 3KoJslIorom A. TeHcau B
1935 ropay. B. B. /loKy4yaeB TakXe pa3sumBan rnpeacrtaB/ieHNE o
6UOoLEHO3e KaK O LenocTHoM cucteme. OHaKO B PYCCKOM HayKe
ooWenpmMHATbIM ~ cTano  BBeAEHHoe B. H. CyKadyéBbIM NOHATUE
0 6uoreoueHose (1944). B cmexHbIX HayKax CyLLECTBYIOT TaKXKe
pa3/In4Hble onpeaeneHus, B ToOM UM MHOM CTENEHM CcoBnajarome
C  MOHATMEM  «3KOCMUCTEMA»,  Hanpumep,  «reocucrema»
B re03K0JIOrMn N BBEAEHHbIE MPUMEPHO B TOT e nepuoja
APYTrUMM YY4E€HbIMU «ronoueH» (P. KnemeHtc, 1930) 1 «6UOKOCHOE
Teno» (B. . BepHaackmn, 1944).



[pecHoBOOHOE 03epo Ha 0OHOM U3 ocmposos KaHapckoeo apxunesaza
KaK npumep 3Kocucmemsbl (cocedcmsyem u 83aumodelicmsyem ¢
3KOCUCMeMamu OKpyxKarowe2o eé sieca u opyaumu 3Kocucmemamu)



OnpeaeneHus

® Jlloboe efMHCTBO, BKJIlOYalOlEEe BCE OPraHM3Mbl Ha JlaHHOM
yqyacTKe M B3aMMOJeUCTBYloLlee C (UM3MYECKOM CPeJioM TaKMM
06pa3oM, YTO MOTOK DHEPrmMM CO34aET YETKO OrnpeaenEHHYI0
TpocbmquKyro CTPYKTYpY, BMAOBOE pasHOObpasme M KpyroBopoT
BeLeCTB (0OMEH BeLeCTBamMM U SHEPrUen MeXay 6MOTUHECKOU U
abMOTUYECKOM YaCTAMM) BHYTPU CUCTEMbI, NpeCcTaB/AeT Cob60oM
3KO0JIOrMYECKYI0 cncTemy, mam skocmctemy (KO, Oaym, 1971).

® JKOoCUCTEMA — cucTema (PU3NKO-XMMUKO-OMOSTIOrMYECKMX
npoueccos (A. TeHcan, 1935 roa).

© Coo6LLEeCTBO >KMBbIX OPraHM3MOB BMECTE C HEXMBOM 4YacCTblo
cpefibl, B_KOTOPOM OHO HaxoAMTCA, M BCEMM Pa3HOO6Pa3HbIMM
B3aMMOAENCTBMAMM Ha3biBatoT 3Kocuctemon (4. ®. OyaH.).

© JIlobylo  COBOKYMHOCTb ~ OPraHM3mMOB M HEOpPraHW4YecKMX
KOMMOHEHTOB OKpYKalolen MX Ccpedpl, B KOTOPOU MONKET
OCYLLECTBATLCA KPYroBOPOT BELLECTB, Ha3blBalOT 3K0/I0MMHYECKOM
CMCTEMOM MM 3KocucTemon (B. B. JeHuncos.).

® buoreoueHo3 (B. H. CykauyéB, 1944) — B3anMMOOGYC/IOBNEHHbIN
KOMMJIEKC MBbIX M KOCHbIX KOMIMOHEHTOB, CBA3aHHbIX MeXAy
CO60M 0OOMEHOM BELLLECTB M SHEPTUM.

® MHorga 0cobo noAYEpPKMBAETCA, YTO JKOCUCTEMA — 3ITO
MCTOPUYECKM CJIOKMBLLASACA CUCTEMA.




KoHuenuma 3KOCUCTEMbI

JKocucmema — CIOXKHas caMoopraHm3yoLlascs,
camopery/mpyioliaaca M CamopasBMBaloLLAACA  CUCTeMa.
OCHOBHOM XapPaKTEPUCTMKOM IKOCUCTEMbI SBIIAETCA HaMume
OTHOCMTE/IbHO 3aMKHYTbIX, CTaOMJIbHbIX B MPOCTPAHCTBE MU
BPEMEHM MOTOKOB BELIECTBA M IHEPIUM MeEXKAY OMOTUYECKOM
M abMOTUYECKON HaCTAMM IKOCUCTEMbI. M3 3TOro Ciepyert, 4To He
BCAKaA 6MO/IOrMYEeCcKas CUCTEMA MOXET Ha3BaTbCA 3KOCUCTEMOM,
HanpMmep, TaKOBbIMM He ABASIOTCSA akBapuUyM MU TPYXNSABbIU
neHb. /JlaHHble 6MOJIOrMYECKMEe CUCTEMbl He ABNATCA B
JI0CTaTOYHOM CTENEHU CaMO0CTaTOYHbIMMU 7
caMoperympyembiMH1, eCsiM nepectatb perymMpoBaTtb YC/I0BUA U
noaAepKMBaTb XapaKTEPUCTUKM Ha OAHOM YPOBHE, AOCTAaTOYHO
ObICTPO OHa pas3pywmTcA. Takue coobuwectBa He OpMMPYIOT
CaMOCTOATE/IbHbIX 3aMKHYTbIX LIMK/IOB BELIECTBA M 3HEPrMM, a
ABNAITCA JIUWIb YacTblo 60/bLIEN CUCTEMbI. TaKME CUCTEMBI
cneayeT Ha3sblBaTb CoobulecTBaMM 60siee HM3KOro paHra, Uau
e MUKpOKOCMaMM. UHorga Ansa HuUx ynotpebnsaT MNOHATUE —
dauma (Hanpumep, B reosKo/IorMM), HO OHO He CnocobHo B

NOJIHOM  Mepe  onuMcatb  TaKME  CUCTEMbI,  OCOBEHHO
MCKYCCTBEHHOIO MNPOMUCXOXKAEHMA. B oblwemM cnydyae B pasHbIX
HayKax  NOHATMIO  «cbaumsA»  COOTBETCTBYIOT  pas/IMyHble

onpeAeneHna: OT CUCTEM CY63IKOCMCTEMHOIO YPOBHA [0 MOHATUM,
He CBS3aHHbIX C 3KOCUCTEMOM, JIMBO MOHATHE, o6beAMHmom,ee
OAHOPOAHbIE  3KOCUCTEMbI, MM  NOYTM  TOXKAECTBEHHOE
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tOoxxuH Odym (1913—2000). Omeuy
3KocucmemHou 3KoJs102uu




B. H. Cykauée (1880—1967).
Aemop mepmuHa 6uo2eoyeHo3

JKOcuUcTemMa aBnsaeTcs OTKPbITON

CUCTEMOWN U Xapaktepusyertcs
BXOOHbIMU 7 BbIXO4HbIMU
NOTOKaMU BELLLECTBA U 3HEPIUM.
OcHoBa CyLLleCTBOBaHUSA

npakTn4yeckn nobon 3KOCUCTEMbI —
NOTOK 3HEPrnm COJSIHEYHOro CBETa,
KOTOPbIKM  SABMAETCA  CNeacTBUEM
TepmMmoagepHou peakuuu, — B
NPAMOM (poTOCUHTES) nnm
KOCBEHHOM (pasnoxeHwue
OpraHWYecKoro BellecTtBa) Buae, 3a
NCKMNOYEHUNEM rMyOOKOBOAHbIX
9KOCUCTEM: «YEPHbLIX» U «BenbiX
KYPUNbLMKOB, UCTOYHUKOM 3HEPIUU
B KOTOPbIX ABMSAETCA BHYTPEHHee
TEMNNO 3EMIN U SHEPTUA XUMUYECKNX
peakuun.




buoreoueHo3 U 3KoCUcCTeMa

B cooTtBeTCTBMM C onpeAesieHUAMU MeEXAY MNOHATUSAMM
«3Kocucmema» 1 «buo2eoyeHo3» HET HMKAKOM pasHULbl,
OMOreoueHo3 MOXKHO CYMTaTb MNOJIHBIM  CMHOHMMOM
TepMUHa 3KOCUCTEMA. OaHako cylwecTasyeT
pPAacNpoCTpaHEHHOE  MHEHMEe,  COrnacHoO  KOTOpOMY
OMOreoLeHO3 MOXKET CJIYKUTb aHA/IOrOM 3KOCMUCTEMbI Ha
CaMOM  Ha4ya/lbHOM  YpOBHE, TaK KaK  TEepMMH
«OMOreoUeHo3» JenaetT OO/bLMM aKUEHT Ha CBA3b
6UMOLEHO3a C KOHKPETHbIM YYaCTKOM CyLUM WM BOJHOM
cpejfbl, B TO BpEMSA KaK 3KOCMCTEMA NpeanonaraeT aoboum
abCTpaKTHbIM y4yacToK. [o3aTtoMy 6MoreoLeHo3bl 06bIYHO
CYUTAIOTCA YaACTHbIM CJIy4aEM 3SKOCUCTEMBI. PasHbIMM
aBTopaMM B ornpejeneHMn TepMuMHa 6uoreoueHos
nepevynucnaTca KOHKpETHbIE oMoTH4ECKUue 7
abMOTMYECKME KOMIMOHEHTbI OMOreoLeHo3a, B TO BpeMS
KaK ornpeaesieHne 3SKOCUCTEMbI HOCUT 6onee o6LLMM
XapakKTep.




B 3KocMCcTEME MOXHO BblAe/IMTb ABAa KOMMOHEHTa —
OUOTUYECKMMU U abUOTUYECKMU. BuMoTmMyeckun aenmtcs
Ha aBTOTPOMHbLIK M reTepoTPpOdHbIM  KOMMOHEHTHI
dbopmupytome TpPoPHUUECKYIO CTPYKTYPY SKOCUCTEMbI.

EAMHCTBEHHbIM MCTOYHMKOM 3HEeprmu ana
CYLLECTBOBAHMSA 3KOCMUCTEMbI M MNOAAEP!KAHUA B HEM
pPa3/IMYHbIX  MNPOLUECCOB  ABJAKTCA  MNPOAYUEHTHI,
yCBamBalwLWEe 3SHEPrmi cosiHua C SPPEKTUBHOCTbLIO

0,1— 1%, peako 3 — 4,5% oOT nepBOHa4ya/IbHOro
Ko/iM4ecTBa. ABTOTPO®bI npeacTaBaAlT
nepBbiM TPOPUYECKMMU YPOBEHb 3KOCUCTEMBI.
[Mocneaywowme TpodPHYECKME YPOBHM  SKOCUCTEMDI
dopMUPYIOTCA 3a CYET KOHCYMEHTOB U
3aMbIKAOTCA peAlyueHTaMu, KOTopble nepeBoaAT

HEXMBOE OpraHMYecKoe BeLeCTBO B MMHEPAJIbHYIO
dopMy, KOTopas MOXKET 6blTb YCBOEHA aBTOTPO(dHbIM
3/IEMEHTOM.
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OCHOBHbl€ KOMMNOHEHTbI 3KOCUCTEMbI

C MOYKU 3peHusa CmpyKmypbi 8 IKocucmeme B8bI0e/ISm:

©®

KJIMMATUYECKUMN PEXMM, Onpelensowmum TemnepaTypy,
BJIAXKHOCTb, PEXMM OCBELLEHMA M Mpoume dusmyeckme
XapaKTEPMCTUKU cpeapl;

HEOpraHMYecKMe  BeLlecTBa, BKAlOYalOWMecs B
KpYroBOpOT;
OpraHM4yeckmMe COEJIMHEHMA, KOTOpblE  CBA3bIBAIOT

OUOTUMYECKYI0O M abUMOTUYECKYID 4YacTuM B KpyrosopoTe
BELLLECTBA U SHEPIUM;

npoAyueHTbl — OpraHu3Mbl, co3jallme MNepBUYHYIO
NPOAYKLUMIO;
MAKPOKOHCYMEHTbI, UAMN paroTpodbl, — retepoTpodel,

noejawolme Apyrue opraHusmbl MM KPYMHbIE YaCTMLbl
OpraHM4YeCcKoro BELLECTBa;

MUKPOKOHCYMEHTbI (canpoTpodbl) — reTtepoTpodbl, B
OCHOBHOM rpubbl M BAaKTEPUM,  KOTOpble  paspyllatoT
MEPTBOE OpraHM4YecKoe BeLeCcTBO, MUHEpasM3ya ero,
TEM CaMbIM BO3BpaLlaa B KpyroBopoT.

[lochegHue Tpu  KOMMNOHEHTA
(hOPMMPYIOT BUOMACCY IKOCUCTEMBI.




C TOYKM 3peHUA  PYHKUMOHMPOBAHMA  SKOCMUCTEMDI
BblAENAIT cneaywoume (YHKUMOHAbHbIE 6.,10KU
OpraHM3mMoB (MOMMMO aBTOTPOOB):

»buopaau — oOpraHusmMbl, Moeaalowme ApYyrux KMBbIX
OpraHM3moB,

canpoaz2u —  OpraHu3mbl,  noejawlme  MEPTBOE
OpraHM4yecKoe BeLecTBO.

JaHHoe pasgeneHue noKasblBaeT BPEMEHHO-
(PYHKLUMOHAJ/IbHYIO CBSI3b B 3KOCUCTEME, (DOKYCUPYACb Ha
pasgeneHnnm BO BpPEMEHM 00pa30BaHUA OpPraHUYeCKoro
BellecTBa M nepepacnpeieneHmm ero BHyTpU SKOCUCTEMDI
(6uoparn) wm nepepaboTkn canpodaramm .  Mexay
OTMMPAHMEM OpraHM4YecKoro BellecTBa UM MOBTOPHbIM
BK/IlOYEHMEM €ro COCTAB/ANLMX B KPYroBOPOT BeLleCTBa
B DKOCUCTEME MOXKET MPOMTU CYLLLECTBEHHbIM MPOMEKYTOK
BpEMEHMU, HaNpMMep, B CJly4ae COoCHoBoro 6pesHa, 100 u
6onee ner.

Bce 3TM KOMMNOHEHTbI B3aMMOCBA3aHbl B MPOCTPAHCTBE M
BpEMEHM 7 o6pasytoT e AUHYI0 CTPYKTYpPHO-
(DYHKUMOHAIbHYIO CUCTEMY.



JKOTON

N3nuearowasics
8 OKeaH Jiaea Ha
ocmpoee [asal
u gpopmupyem
Ho8bIU
npubpexHbIU
3Komori



O6bIYHO MOHATWE 3Komon onpeaensnoch
KaK MECTOOBUTAHUE OPraHU3MOB,
XapaKTepusywlleecs OnpeaenéHHbIM  COYETaHMEM

3K0JIOrMYECKMX YCJIOBMU: noys, rPYHTOB,
MMUKpPOK/IMMaTa M Ap. OJHaKo, B 3TOM CJiydae 3TO
NOHATHE daKTnyYecku NoyTH MAEHTUYHO

MOHATUIO KluMamon.
Ha JaHHbIM MOMEHT MNoJ 3KOTOMOM B OT/MYME OT

6roTona NOHMMaeTCA
onpeaenéHHaa TEPPUTOPUSA UM aKBATOPUA CO BCEM
HaboOpOM 7 OCOOEHHOCTAMM NOYB,

[DYHTOB, MMUKPOKJIMMATa U APYrux QaKTopoB B
HEM3MEHEHHOM oOpraHM3mMamn Buge. [lpumepamm
3KOTOMA  MOTYT  CAYXMTb  HAHOCHble  TPYHTHI,
HOBOOOpa30oBaBLUMECSA BYJIKAHUYECKUE MM KOPAJIJIOB
ble OCTPOBa, BbIpbITbleé YE/I0OBEKOM Kapbepbl U
Apyrne 3aHoBO oObpa3soBaBliMeca Tepputopuu. B
3TOM CJ/lydae KiuMamon ABJIAETCA YacCTbio 3KOTOMaA.
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M3HaYanbHO «KuMamon» 6bi onpeaenéx
B. H. CykauéBbiM (1964) Kak BO34yllHaa 4acTb

6uoreoLeHo3a, OTJINYAIOLLAACS oT
OKpY*KatoLen aTMoccbepbl CBOMM ra30BblM COCTaBOM,
0COH6EHHO KOHLIEHTap1eMn YIrAEKMCO0ro rasa B

NPM3EeMHOM OGMOropM3OoHTE, KMC/OpOJa TamM e U B
6MOropM30HTaX CbOTOCMHTe3a BO3/YLUHbIM PEXMMOM,
HaCbILEHHOCTbIO 6MOIMHAMM, YMEHbLLEHHOM "
M3MEHEHHOM COTHEYHOWU paaMaumen U OCBELLEHHOCTbIO,
Ha/IMMMEM JIIOMMHECLEHLUMM PACTEHMM M  HEKOTOPbIX
}KMBOTHbIX, = OCOB6bIM  TEMJIOBbIM  PEXMMOM U
DEXMMOM BAAXKHOCTU BO3/YXA.

Ha AaHHbIM MOMEHT 3TO MOHATME TPaKTyeTcAa YyTb bonee
LUMPOKO: KaK XapaKTepUCTHKA 6uoreoLeHoO3a,
covyeTaHne DUMYECKUX M XMMUYECKUX XapaKTEPUCTUK
BO3/JYLUHOM WAM BOJHOM CpeAbl, CYLWECTBEHHbIX AJA
Hacenawwmx 3Ty cpeay opraHM3aMoB. Kinmarton 3ajaéer
B [0/IrOBPEMEHHOM MaclTabe OCHOBHble (U3MYECKUE
XapaKTEPUCTUKM CyLlecTBOBaHMA ¥XMBOTHbIX 7
PacTeHMM, onpeaensa Kpyr OpraHMsmoB, KOTopble
MOryT CyL,ecTBOBaTb B JAHHOM JKOCUCTEME.




JaadoTon

[Mog adagpomonom 06bIMHO NMOHMMAETCA NOYBA KaK
COCTaBHOM 3N1eMeHT 3Kotona. OpaHako 6onee
TOYHO 3TO MNOHATUE caeayeT onpeaenATb Kak
YaCTb  KOCHOM  cpeabl  npeobpa3oBaHHOMU
OopraHmM3mamM, TO €CTb He BCHO OYBY, a JIMLIb €é
yacTb. [MoyBa (34adoTon) ABAAETCA BarKHEULLEU
COCTaBAOLWEN IKOCUCTEMbI: B HEM MPOMCXOAUT
3aMblKaHME LMKJIOB BewecTBa M  SHEPrum,
OCYLLEeCTB/IAETCA nepesojg U3  MEPTBOro
OpraHM4yecKoro BellecTBa B MMHeEpaJibHble U UX
BOBJIeYEHME B XMBYKO Oumomaccy . OCHOBHbIMM

HOCUTENAMM 3HEeprun B 3aadoTone
BbICTYNAKOT OpraHUYeCcKme coeIMHEHUSA
yraepoja, Ux nabusbHble U CTabubHble (DOPMblI,
OHM B HamMbonbLueEN CcTeneHu

onpeaenaT N1040poJME MOYB.




buomon — npeo6pa3oBaHHbIK GMOTOM 3KOTON MM, 6onee
TOYHO, Y4aCTOK TEPPUTOPUM, OAHOPOAHBIM MO YC/IOBMAM XM3HMU
AnAa onpeAaenéHHblX BUAOB PAaCTEHMUM MU KMUBOTHBIX, WU XKe
Ana (opMnpoBaHUA onpeaesiéHHOro buoueHo3sa.

buoueHo3 —  MCTOPUYECKM  C/IOKMBLUAACA  COBOKYMHOCTb
PaCTEHUM, HKMBOTHbIX, MMKPOOPraHM3MOB, HaCEeNALMX Yy4aCTOK
cywum wuam  BoAoéma (buoton). He nocnegHww poab B
(hopMMpoBaHUM o6MoLeHo3a urpaet KOHKYpEeHUMUSA 7
ecTecTBeHHbIt  oT6op. OcHOoBHas eauMHMUA  6GMOLEeHO3a —
KOHCOPLMA, TaK KaK Ntobble opraHM3mbl B TOU MU MHOM CTEMNEHM
CBA3aHbl C aBTOTpodaMM M 00pa3ylT CJ/IOKHYID CUCTEMY
KOHCOPTOB Pas/IM4HOrO MopsAjAKa, NpPUYEM 3TO CETb ABAETCA
KOHCOPTOM BCE 60/IbLIErO MopAAKa M MOXKET KOCBEHHO 3aBMCETb
OT BCE 60/1bLUEr0 YMCNA AETEPMMHAHTOB KOHCOPLIUM.

Takxe BO3MOXHO pasgesieHne o6uoueHo3a
Ha OUTOLIEHO3 M 300LIeHO3. PUTOLEHO3 — 3TO COBOKYMHOCTb
PacTMUTE/IbHbIX MONYAAUMMA OAHOrO COoOoOLeCcTBa, KOTOpble W
(hOPMUPYIOT  JETEPMMHAHTOB  KOHCOPLUMM. 300LEHO3 — 3TO
COBOKYMHOCTb MOMNY/ASIUMU KUBOTHbIX, KOTOpblE W SBAAKTCS
KOHCOpPTaMM pas3/IMYHOrO nopAdka M CAayXaT MeXaHU3MOM
nepepacnpeiesieHMa BewecTBa U dHEPrMu BHYTPU SKOCUCTEMDI
(CM. PYHKUMOHMPOBAHME IKOCUCTEM).

BroTon " 6MOLEHO3 BMECTE dbopmmpyIoT
6UMOreoLLEeHO3/ 3KOCUCTEMY.




YCTOMYMBOCTb SKOCUCTEM

JKOCMCTEMA MOXKET ObiTb OnMMcaHa KOMIJIEKCHOM
CXEMOM NPAMbIX U 06pPaTHbIX CBS3€EN,
noAJepKMBAIOLLMX FTOMEOCTA3 CUCTEMbI B HEKOTOPbIX
npejenax MapameTpoB OKpYrKawwen cpeabl. Takum
06bpa3oM, B HEKOTOpbIX Mpejenax 3SKOCMCTEMA
CNOCOBHA MpPU BHELLUHMX BO3AEMCTBUAX MOAAEPHKMBATD

CBOIO CTPYKTYPY M PYHKLUMU OTHOCUTENIbHO
HEM3MEHHbIMU.  O6bIYHO  BbIAENAT ABa  TuUMaA
romMeocTasa: DE3UCTEHTHbIN — CMOCOBHOCTb

3KOCUCTEM COXPAHATb CTPYKTYPY M (YHKUMKU MpU
HEraTUBHOM BHELIHEM BO3AEUCTBMM U YNPYrMm —
CNOCOBHOCTb 3KOCUCTEMbI BOCCTaHaB/IMBaTb
CTPYKTYPY M PYHKLUMM NpU yTpaTe YacTM KOMMOHEHTOB

YV aVad Wat s -S%WHE I



Peakipiga cicTeMBI

T'1dems

BepxHini ripe ges1 Mo I0KHTe TbHOH
00paTHOI CBA3H

T"'omeocTaTITUECKO ITTIATO

O6macTh OTpHILIATEILHOIT 06paTHOIT
CBST3H

Hickxini rpe et ros10AKHTe TbHOH
00paTHOH CBS3H

Tdems
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Cxema comeocma3sa cucmemsi no 0. Odymy




Kopannossie pugpbl — npumep xpyrnkocmu buopasHoobpasusi



MHOrAa  BbIAENAT  TPETMM  acneKT  YCTOMYMBOCTM —
YCTOMYMBOCTb IKOCMCTEMbI MO OTHOLWIEHUID K M3MEHEHMAM
XapaKTEPUCTUK Cpedbl U MU3MEHEHUIO CBOMX BHYTPEHHMX
XapaKTEpPUCTUK. B cnyvyae, ecnm 3Kocuctema YCTOMYMBO

MdyHKUMOHUpPYeET B LLUMPOKOM
JManasoHe napameTpoB OKpYrKatoLLEM cpeapl 7 B
3KOCUCTEME npucyTCTBYeT 60/bLLOE 4Ynucno
B3aMMO3aMEHAEMbIX BUIOB, TaKoe CO00LEeCTBO

Ha3blBalOT JUHAMU4YeCKU npoYHbiM. B ob6GpaTHOM caydae,
Korga >KOCUCTEMAa MOXET cyulectBoBaTb B BeCbMa
OrpaHMYEHHOM Habope napamMeTpoB OKPYKaloWeN cpebl, M
60/IbLLUIMHCTBO BUAOB HE3aMEHMMbI B CBOMX (DYHKUMUAX, TaKoe
COOOLLECTBO Ha3blBaeTCs JUHAMU4YecKu XPYNKUM .

Heob6xoAMMO OTMETUTb, YTO JaHHaA XapaKTepucTuMKa B
o0WEeM Cayyae He 3aBMCUT OT 4Yucia BMAOB U CAOKHOCTMU
coooLLlecTB. Knaccuyeckmum NpMMEpPOM MOXKeT
CNyXuTb bonblion bapbepHbit pud y 6eperos ABCTpanum,
ABNSOLWMMCA OAHOU U3 «FOPAYMX TOYEK>» BMOPA3HOOBpa3UA B
MUpe —CUMBUOTUYECKME BOAOPOCIM

KopannoB, AMHODIAarennatbl, BeCbMa 4YYBCTBUTEJIbHbl K
Temnepatype. OTK/IOHEHUE OT ONTMMYMa OYKBa/IbHO Ha Mapy
rpalycoB BeAET K rmoenn Bogopocnen, a Ao 50-60 %
nUTaTeNbHbIX BELWECTB MOAMMNbI NOJy4YalT OT (POTOCUHTE3a
CBOMX MYTYaJIUCTOB.
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yCTOﬁLMBOG nonoxeHwe HeyCTOﬁNMBOG nonoXxeHwme 6e3pa3nmuHoe nonoxeHwe
PaBHOBECKUA PaBHOBECKUA PaBHOBECKUA

PasiudHble NoJIoKeHUA pasHosecus cucmem (unirncmpayus)

Y 9KOCUCTEM CYLLECTBYET MHOXECTBO COCTOSAHUU, B
KOTOPbIX OHa HAaXoAUTCA B AMHAMNYECKOM PaBHOBECUM;
B Clly4ae BbiBE€AEHUA U3 HEMO BHELLHUMU CUNamMu,
9KocMcTeMa COBEPLLUEHHO HEODA3aTeNbHO BEPHETCS B
N3Ha4vyanbHOe COCTOSHME, 3a4acCTyIo e€ NpuBMNeYeT
brninxkanwee paBHOBECHOE COCTOSIHME, XOTA OHO MOXET
ObITb O4EHb DNM3KNUM K NepBOHaYaribHOMY.



buopasHoob6pa3ue U YCTOMYUMBOCTb B
3KOCHUCTEMAX

Jloxkdesble neca AMA30HUU, KAK U BJIG)KHble 3KBAamMopua/ibHble
Jjileca, ABaAmMca Mmecmamu Haubosibwez2o buopasHoobpas3us



O6bIYHO  YCTOMYMBOCTb CBA3bIBA/IM M  CBA3bIBAOT C
6uopasHooOpasmMemM BMAOB B DKOCUCTEME TO €CTb, YeEM
Bbllle OMoOpa3HoObpa3ue, 4YeM CJIoXKHee opraHM3aums
CoobLIeCTB, 4YeM CJ/IoXKHee nMMLIEBblE CEeTU, TEM Bbllle
YCTOMYMBOCTb 3KOCUCTEM. Ho yxe 40 u 6onee net Ha3aj Ha
[l@HHbIM BOMPOC CYLIECTBOBA/IM Pa3/iIMiHble TOYKM 3PEHMUs, U
Ha JaHHbIK MOMEHT Hambosiee pacnpoCcTpaHEHO MHEHUE, YTO
KaK JIOKaJibHas, Tak M 00uWas YyCTOMYMBOCTb ISKOCUCTEMBI
3aBMCAT OT 3Ha4YUTEIbHO 60/blLEro Habopa (aKTOpoOB, YeM
NPOCTO C/IOXKHOCTb COOBLIECTB U BMopa3Hoobpasue. Tak, Ha
[J@HHbIM MOMEHT C MOBbIEHNEM GMOpa3Hoobpasmsa 06bIYHO
CBA3bIBAIOT MOBbIWEHUE CJ/IOXKHOCTM, CUAbl CBA3EU MEXKAY
KOMMOHEHTaMM  DKOCMUCTEMBbI, CTaBMABHOCTb  MOTOKOB
BELEeCTBa 1 JHEPIrUU MeXAY KOMMOHEHTaMM.

BaxxHoCTb 6GMOpa3HOOOpa3na COCTOMT B TOM, YTO OHO
no3BosfAeT (dopMHpoBaTb MHOEeCTBO coobLlecTs,
pa3/IM4HbIX NO  CTPYKTYype, dopmMe, QYHKUMAM, U
obecneymBaet YCTONYUBYIO BO3MOXXHOCTb NX
dopmmpoBaHMa. Yem Bbllle OuMoOpa3Hoobpasne, TeM
6o/bllEe YMC/IO COOOLIECTB MOXKET CyLECTBOBaTb, TEM
6onbllee YMCNO PasHOOOpasHbIX peakumMm (C  TOYKM
3peHusa 6UOreoXMMmm) MOXeT OCYLEeCTBAATbLCA,
obecneymBas CyllecTBoBaHUE GMocdepbl B LEJIOM.



[loTOKM BellecTBa U HEPrmn B SKOCHUCTEMaX
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lNpuHyunuansbHas cxema roOMoOKO8 gewecmea U 3Hepauu 8 aKkocucmeme,
Ha rpumepe cucmembi pyydbee Cunebeep CripuHe . [No Odymy, 1971.



B npupose He cyuwectByeT YETKMX TrpaHUL Mexay
pPas/IMYHbIMU IKOCUCTEMaMU. Bcerga MOXHO yKasaTb Ha
TY UM MHYIO DSKOCUCTEMY, HO BbIAENUTb AMCKPETHbIE
rpaHuUbl, €C/IM1 OHM He npeACTaB/IEHbl pPa3/IMYHbIMMU
NnaHAwadTHbIMK paKTopamMn (0OpbIBbI, PEKU, pas/IMYHbIE
CKJIOHbl XOJIMOB, BbIXOJbl CKa/ibHbIX MopoA U T. N.), He
npeacTaBNAeTCA BO3MOXHbIM, Bcerga CywecTBYIOT
NjiaBHble Nepexobl 0T 04HOU SKOCMCTEMbI K APYrou. IT0
00YC/I0BJIEHO OTHOCUTE/IbHO N/1aBHbIM
M3MEHEHMEM FpaJMeHTa (aKTOPOoB Cpefibl (BN1aXKHOCTb,
TemnepaTtypa, YBAAXHEHHOCTb M npoyee). WMHorga
nepexofbl M3 OJHOM 3KOCUCTEMbI B _JpPYrytl0 MOryTt
(paKTUYECKU ABNATLCA CAMOCTOATE/IbHOM SKOCHUCTEMOM.
O6blyHO  coobllecTBa, oObpasyllwmMecs Ha  CTblKe
Pa3J/IMYHbIX SKOCUCTEM, Ha3bIBalOTCA SKOTOHAMM.
TepMHH «3KOTOH» BBeZEH O. KnemeHTcom B 1905 ropay.



JKOTOHbI

JDKOTOHbl  UrpalT  CYWECTBEHHYHO  poJib B
nogaepxaHmMmM  GUONOrMYECKOro  pasHoobpasus
3KOCMCTEM 3a CYET TaK Ha3blBAaEMOro KpaeBoro
3pdeKkTa — coyeTaHUa KOMMJeKca akTopoB cpe/bl
Pa3/IMYHbIX 3KOCUCTEM, o6ycsiaBauBatoLLee
b6o/bluee pa3Hoob6pa3une yCJIOBMU cpeapbl,
cNlejoBaTe/IbHO, JIMLLEEH3UM U SKOJIOTUYECKMX  HMLL.
TeM caMbiIM BO3MOHO CYLLECTBOBaHUE BUAOB KaK
M3 OJHOMU, TaK M U3 APYron SKOCMCTEMDI, a TaKKe
cneun@UYHbIX ANe 3KOTOHA BMOB
(HaNnpUMep pacTUTENIbHOCTb NPUOPEKHO-BOAHbIX
MECTOOBUTAHUM).




Ha ogHOM 1 TOM Xe 6uoTone C TeYEeHMEM BpeMEHMU
CYLLECTBYIOT pa3/iIMyHble 3KocucTembl. CMEeHa oA HOM
SKOCUCTEMbI Ha ApPYryl0o MOXET 3aHMMaTb Kak
[JOBOJIbHO  AJINTE/IbHbIE, TaK  OTHOCMTEJIbHO
KOPOTKME (HECKO/IbKO J1IeT) MPOMEXYTKM BPEMEHM.
ANMMTEeNbHOCTb CyWecTBOBaHUA JKOCUCTEM B TaKOM
c/iydae onpegenderca 3Tanom cykueccmn. CmeHa
3KOCUCTEM B OMOTOME MOXKET O6biTb 00YC/I0BJIEHA M
KaTaCTpo(PpUYECKMMU npoueccaMM, HO B TaKOM
c/lyyae, CywecTBEHHO U3MEHAETCA U caM buoTon, U
TaKyl0 CMEHY HE MPMHATO Ha3biBaTb CYKLIECCUEM (3a
HEKOTOPbIMMU UCKJIIDYEHMAMM, KOrga KaTtacTpoda,
Hanpumep, noxkap — €CTECTBEHHbIN 3Tan
UMKJIMYECKOM CYKLECCUM).



Cykueccus

Cykyeccua — >3TO nocneaoBaTe/ibHasl, 3aKOHOMEpHass CMEHa
OAHUX COOOWECTB JAPYrMMM Ha OnNpeaenéHHOM  yyacTke
TeppUTOpMU, 00YCNOBNAEHHAS BHYTPEHHUMM (DaKTOpamMM pasBUTUSA
3KocucteM. Kaxpgoe npeabiayuiee cooblecTBO npeaonpeaensaet
YCNOBMA  CYWECTBOBaHMA  caeaylwero UM COOGCTBEHHOro
MCYE3HOBEHMSA. ITO CBA3AHO C TEM, YTO B IKOCMCTEMAX, KOTOpbIE
ABNAIOTCA nepexogHbiIMM B CYKLLECCMOHOM pAay, MNPOUCXOAUT
HaKomn/JeHMe BelWecTBa M SHEPruM, KOTOPble OHU YKEe He B
COCTOAHMU BKIKOYMTb B KPYroBOpOT, npeobpas3oBaHWe 6MoTOona,
M3MEHEHME MMKPOKIMMATa M ApPYrMX (pakTopoB, M TEM CaMbIM
CO3JaéTCs BELWEeCTBEHHO-JHEpreTMyecKas ©0as3a, a TakKXe M
YyCJ10BMS cpeapbl, HEeo6XoAMMble ans ¢opMMpoBaHUSA
nocneaywwmx coobuwects. OaHako, eCTb M Apyraa MOAE/b,
KOTOpasi 06bACHAET MEXaHM3M CYKLECCUU CneayrolmmM 0O6pa3oMm:
BUbl KaXJoro npeblayliero CoobLecTBa BbITECHATCA NULIb
nocneaoBaTesibHOM KOHKYpEHLUEMN, MHIrMOUpPYA 7
«CONPOTMUBANAACE» BHEAPEHMIO NOCAeAYLWMX BUAOB. TemM He
MEHee, 3Ta Teopus pacCMaTpMBaET JMWIb KOHKYPEHTHbIE
OTHOWEHMA MeXay BMAAMU, HE ONuUCbiBad BCHO KapTUHY
3KOCUCTEMbI B LeNoM. be3ycnoBHO, TakuMe npoueccbl UAYT, HO
KOHKYPEHTHOE BbITECHEHME nNpeabiaywmx BMAOB BO3MOKHO
MMEHHO M3-3a Npeobpa3oBaHUA MMKU OMoTOoMa. TaKMM 0Opa3oM,
06e MOJENM ONUCbIBAKOT pasHble acneKkTbl npouecca M BeEPHbI
OZlHOBPEMEHHO.



CyKueccua 6biBaeT aBTOTPOdHOM M reTepoTpodpHoU. Ha
PaHHMX  CTaaAMAX  aBTOTPOMHOM  CYKLLEECCMOHHOM
nocsaenoBaTe/IbHOCTU cooTHoweHue P/R MHoro 6onbLlue
eAUHULDbI, TaK KaK O0OblYHO rMepBMYHblE COObOLWECTBA
061a4al0T BbICOKOM MPOAYKTMBHOCTbIO, HO CTPYKTypa
DKOCUCTEMDI €elé He cdopmupoBasiacb MOJIHOCTbIO, M
HET BO3MOXHOCTU YTUAM3MPOBATb 3Ty OGMOMacCy.
[lochegoBaTeNbHO, C YCJ/IOXKHEHMEM COO0OLWECTB, C
YCNOXXHEHMEM CTPYKTYPbl 3KOCUCTEMbI, pacxoabl Ha
AbixaHue (R) pacTyT, Tak Kak noAssdeTcA BCE 6OJblue
reTepoTpodoB, OTBETCTBEHHbIX 3a NepepacnpenesieHme
BELEeCTBEHHO-3HEPreTUYEeCKMX MOTOKOB, COOTHOLUEHME
P/R ctpemMntCca K eauHuue U (PaKTUYECKU ABNAETCA
TAaKOBbIM Y TEPMMHAJIBHOIO CoobLecTBa (3KOCUCTEMDI).
[eTepoTpoHaAa cyKueccma ob6nagaetr obpaTHbIMU
XapaKTEPUCTUKaMU: B HeM cooTHoweHne P/R Ha
PaHHUX 3Tanax MHOro MeHblle eaMHULbI U MOCTENEHHO
yBe/IuMBaETCA no mepe NpoABMXKEHUA no
CYKLECCMOHHbIM CTaAUAM.



lMpumep cmaduu aemompogHOU CyKueccuu — iec 8bipacmaem Ha
Mecme 3arexu



[pumep cmaduu eemepompogHoOU cyKueccuu — 3aborio4YeHHbIU 11ye



Bonpoc paHXMpoBaHUA 3KOCMCTEM AOCTATOYHO CJIOXKEH.
BbiaeneHme MMHMMasIbHbIX 3KOCUCTEM (BUMOreoLeHo30B)
M  DKOCMUCTEMbl HaMBbICLIErO0 paHra — 6uoceepsbl He
BbI3bIBa€T COMHEHMMU. [IPOMEKYTOYHbIE KE BblAE/IEHUSA

JOBOJIbHO C/IOXHbl, TakK KaK
C/I0XKHOCTUXOPOJIOrMYECKOoro acnekra He BCerga
OAHO3HA4HOo NO3BOJIAIOT onpeaemTb rpaHMLUbl
3KOCUCTEM. B reoskonormm (v naHawadrosegeHMM)
cylecTeyeT cnepyroulee

PaHXXMpoBaHMe: pauma — ypouumule (3Kocuctema) — naH
awadT — reorpadmMyeckMm  pamMoH — reorpaduyeckas
o61acTb — 6MOM — Buoccepa. B skonormm cyulecrtByet
CX0AHOEe paHXMpoBaHWe, OJHAKO, OObIYHO CYMTaeTCH,
4To KOPPEKTHO BblA€/IEHUNE MLLb 0JHOM
MPOMEKYTOYHOM IKOCUCTEMbBI — BUMOMA.



buombl

buom — KpyrnHoe CUCTEMHO-Ireorpaguyeckoe
(3KOCUCTEMHOE) nodpasgeneHne B npeaesiax NpupoaHo-
KJIMMaTUYECKOMU 30HbI (Permepc H. D.).

CornacHo P. X. YuUttekepy — rpynna 3KOCUCTEM AAHHOIO
KOHTMHEHTA, KOTOPblE€ WUMEIT CXOAHYI CTPYKTYpY WU
c|3M3|40H0Mmo PAaCTUTENIbHOCTU M OOLWMKU  XapaKTep
YyC/IOBUM  cpeabl. ITO  onpeaesieHne  HECKOJIbKO
HEKOPPEKTHO, TaK KaK CylecTByeT nNpuBA3KA K
KOHKPETHOMY  KOHTMHEHTY, a HeKoTopble OUOMbI
NPUCYTCTBYIOT Ha Pa3HbIX KOHTUHEHTAX,
Hanpumep, TyH,D,pOBbIM 6MOM MU CTEMHOM.

Ha JaHHbIM  MOMEHT  Hambonee  o6LWENpPUHATOE
onpejenieHMe 3BYYUT TaK: «bMOM — COBOKYMHOCTb
3KOCUCTEM CO  CXOAHbIM  TMMOM  PacTUTE/IbHOCTH,
PACMONIOXKEHHbIX B OJHOM MNPMPOAHO-KIMMATUYECKOU
30He» (AKMmoBa T. A., XackuH B. B.).

O6LWMM B 3TUX onpep,eneHMﬂx AB/ISETCA TO, YTO B JIOOOM
c/ly4ae 6MOMOM Ha3blBaeTcs COBOKyI'IHOCTb 3KOCUCTEM
0JHOM NPUPOAHO-KIMMATUYECKOM 30HbI.



buocgepa oxsamsbisarom 8C0 NOBEPXHOCMb 3eMJiu,
NOKPpbIBAA e€é nAEHKOoU »KUB020 seuwjecmsa



buocdepa

buocdepa oxBatbiBalOT BCHO MNOBEPXHOCTb 3EMJIU,
NOKpbIBaA €€ NJIEHKOU }XMBOro BellecTBa

TepMnH 6uocepa 6bin BBegEH KaHOM-baTUCTOM
JlaMapKoM B Havasie XIX BeKa, a
B reoJ1ormm npeanoxeH aBCTPUMCKUM
reoniorom Jayapaom 3toccom B 1875 roagy. OaHako
CO3/laHMe UEeNOCTHOro Yy4deHusas o obuocodepe
NPpUHAANEXUT PYCCKOMY YY4EHOMY Bragnumumpy
MBaHOBUYY BepHaaCcKoMYy.

buocdepa — 3KocucTeEMa BbICWLIEro nopsajKa,
00beAMHALWAA BCE€ OCTaJlbHble 3KOCUCTEMbI M
obecneymBaollaad CyWECTBOBAaHUE  XM3HM  Ha
3emne.

B coctaB Ouoccepbl BXoaAT: aTmocdepa,
rmapocdepa, nmtocdepa, negocdepa.
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