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Maeu eaUHCTBA BCEro KMBOroO B NPUPOJE, ero B3aMMOAENUCTBMSA U
o6yc/siaB/IMBaHUA MPOLECCOB B Mpupoae BeAyT CBOE Ha4dano C
aHTMYHbIX BpeMéH. OaHako npuobpeTatb  COBPEMEHHYIO
TPAKTOBKY TMOHATME cTano Ha pyb6exe XIX—XX BeKoB. Tak,
HEMELKUM rmapo6uosor K. Mébunyc B 1877 roay
ONMCbIBaJ1 YCTPUYHYIO 6AHKY KaK CO0OLLECTBO OpraHM3MoOB M Aal
eMy Ha3BaHuMe  «buoueHo3». B  Knaccnyeckom  Tpyae

aMepPUKAHCKOro 6uonora C. ®opbca 03epo co BCEM
COBOKYMHOCTbIO OpPraHM3MOB OnpegendaeTca KakK «MMKPOKOCM»
(«O3epo Kak MMKpOKOCM» — «The lake as a microcosme», 1887).

CoBpeMEHHbIM TEPMUH BMEPBblE 6bl1 NPEAJIOKEH AHTIMMCKMM
3kosloroM A. TeHcme 1935  ropgy. B. B. JlokyyaeB Takxe
pa3BuBa/l MNpeJcTaB/ieHME O OMOLEHO3Ee KakKk O LEJIOCTHOM
cucteme. OAHAKO B pPYCCKOM HayKe OBLENPUHATBIM CTaJio
BeBegéHHoe B. H. CykayéBbIM rnoHATME O BuoreoueHose (1944). B
CMEXHbIX HayKaX CYLLUECTBYIOT TaK)Xe pa3/iMyHble onpeaesieHuns,
B TOM WIM MHOM CTEMNEHM COBMaJawlmMe C MOHATUEM
«3KOCUCTEMA», HarpuMep, «reocMcrtemMa» B Fe03K0JI0rmu Uam
BBEJEHHbIE MMPUMEPHO B TOT Xe nepuoa APYruMM YUYEHbIMU

«rosioyeH» (. KnemeHTc, 1930) 7 «OMOKOCHOE
Tenos (R U Rendanckuia 1044



[pecHoBOOHOE 03epo Ha 0OHOM U3 ocmposos KaHapckoeo apxunesaza
KaK npumep 3Kocucmemsbl (cocedcmsyem u 83aumodelicmsyem ¢
3KOCUCMeMamu OKpyKarowe2o eé ieca u opyaumu 3Kocucmemamu)



OnpeaeneHus

Jlloboe eauHCTBO, BKJOYaloLlee BCe OpraHM3mbl Ha JaHHOM
yqacTKe M B3anMMoAeMncTBylollee C (PU3MUECKOM CPeaon TaKMM
06pa3oM, YTO MOTOK SHEPrum CO3JaET YETKO OnpeaenEHHYH
TpocbmquKyro CTPYKTYpY, BUOBOE pa3HOO6pasme U KpyrosopoT
BELLECTB (O6MEH BeLecTBaMMU M SHEPrUen Mexay 6UMOTHUHEeCKOoM
M ABUOTUYECKOM YacTAMM) BHYTPU CUCTEMbI, MpeAcTaBaseT

COBOM IKOJIOTMYECKYID cUCTEMY, MM 3KocucTteMy (HO0. Oaym,
1971).

JKocUcTtema — cucTema (PU3NKO-XMMUKO-OMOSTOrMYECKMX
npoueccos (A. TeHcan, 1935 roa).

Coo6LEeCcTBO XMBbIX OPraHM3MOB BMECTE C HEXMBOM 4YacCTblo
cpefibl, B KOTOPOM OHO HaxoAMTCA, U BCEMM PasHOOOPa3HbIMM
B3aMMOAENCTBMAMM Ha3biBatoT 3Kocuctemon (4. ®. OyaH.).

JlloGyt0  COBOKYMHOCTb ~ OpPraHmMsMoB WM HEOPraHWYeCKUX
KOMMOHEHTOB OKpY)Kalollen MX cpedbl, B KOTOPOM MOXKET
OCYLLLECTBATLCH KpyroBopoT BELLECTB, Ha3blBalOT
3KOJIOFMYECKOU CUCTEMOM MM dKocmcTemoM (B. B. [leHncos.).

buoreoueHo3 (B. H. CykauéB, 1944) — B3aMMOOBYC/IOBNEHHbIN
KOMIMJIEKC XMBbIX U KOCHbIX KOMMOHEHTOB, CBA3aHHbIX MeXAy
CO60M OOBMEHOM BELLLECTB U SHEPIUM.

MHorga o0cob60 MOAYEPKUMBAETCA, UYTO 3SKOCMCTEMA — 3ITO
MCTOPUYECKM CJIOKMBLLASACA CMCTEMA.




KoHuenuusa 3Kk0CUCTEMbI

JKocucmema — CJI0XKHas CAaMOOpraHM3yHoLLAsACS,
CaMopery/IMpyloLLasaca M camopasBMBaloLLasca cUCTeMa. OCHOBHO
XapPaKTEPUCTUKOM 3SKOCMCTEMbI SBNIAETCA HA/IMYME OTHOCUTENBHO
3aMKHYTbIX, CTabu/ibHbIX B MPOCTPAHCTBE M BPEMEHM MOTOKOB
BELLEeCTBa U SHEPrMM MEXKY BMOTUYECKOM M aBUOTUYECKOM YacTAMMU
3KOCMUCTeMbl. M3 3Toro criefyeT, 4YTO He BCAKaA 6MONormMyecKas
CUCTEMAa MOXET Ha3BaTbCA SKOCMCTEMOM, Hanpumep, TakoBbIMMU He
ABNAIOTCA aKBapUyM MM TPYXAABbIM NeHb. /JlaHHble 61osIorMyecKme
CMUCTEMbI HE ABAAITCA B AOCTATOYHOM CTENEHU CaMOOCTAaTOYHbIMM
M CaMOpEeryJIMpyemMbiMU, eCu nepectaTb peryampoBaTb YCI0BMA U
NoAJEepKMBaTb XapaKTEPUCTMKM HA OAHOM YPOBHE, JOCTATOYHO
ObICTPO OHA paspywmTca. Takue coobuiecTBa He HOPMUPYIOT
CaMOCTOATE/IbHbIX 3aMKHYTbIX LMK/IOB BELECTBa M 3HEpruu, a
ABNIAIOTCA /MWIb YacTblo 6GOJNbLUEM CUCTEMbI. TaKME CMCTEMDI
cneflyeT HasblBaTb COOOLIECTBAMM 6GONEE HU3KONO paHra, WM
€ MMKPOKOCMaMM. MHoraa Ana HMX  ynoTpebnalT  MOHATME —
daums (Hanpumep, B reo3K0/I0rMmn), HO OHO HE CMOCOBHO B MOJIHOM
Mepe OonucaTb TaKME CUCTEMbI, OCOBEHHO WMCKYCCTBEHHOMO
NpoMcxoxaeHmsa. B obwem cnydyae B pasHbIX HayKax MOHATUIO
«pauma» COOTBETCTBYIOT pa3/IMyHble OMnpeJesIeHMA: OT CUCTEM
CY63KOCUCTEMHOIO  YPOBHA A0 MOHATUM, HE CBA3AHHbIX C
3KOCUCTEMOM, JIM6O  MOHATHE, obbeauHALee O/JHOpPO/HblE
3KOCUCTEMbI, WMAM  MOYTM  TOXAECTBEHHOE  OnpefesieHMIo
3KOCUCTEMBI.



tOoxuH O0dym (1913—2000). Omey
3KocucmemHou 3KoJs102uu




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

JKOcuUcTemMa aBnsaeTcs OTKPbITON

CUCTEMOWN U XapakTepusyertcs
BXOOHbIMWU 7 BbIXO4HbIMU
NOTOKaMU BELLLECTBA U 3HEPIUU.
OcHoBa CyLLleCTBOBaHUSA

npakTn4eckn Nobon 3KOCUCTEMbI —
NOTOK 3HEPrnm COJSIHEYHOro CBETa,
KOTOPbIKM  SABMAETCA  CNeaCTBUEM
TepmMmoagepHou peakuuu, — B
NPAMOM (poTOCUHTES) Unm
KOCBEHHOM (pasnoxeHwue
OpraHWYecKoro BellecTBa) Buae, 3a
NCKNIOYEHUNEM rMyOOKOBOAHbIX
O9KOCUCTEM: «YEPHbLIX» U «benblx
KYPUNbLLMKOB, UCTOYHUKOM SHEPIUU
B KOTOPbIX HABMAETCA BHYTPEHHee
TEMNNO 3EMIN U SHEPTUA XUMUYECKNX
peakuun.




buoreouleHo3 U 3KOCUCTEMA

B cooTBeTCTBUM C onpeaeneHUAMU MeXAY MOHATUAMM
«3Kocucmema» U  «buoeeoyeHo3» HeT  HMKaKOM
PasHMLbl, OMOreoLueHo3 MOXKHO CYMTaTb MOJIHbIM
CMHOHMMOM TEPMMHA 3KocucTeMa. OgHaKo cyulecTByeT
PAcCnpoCcTpaHEHHOE  MHEHWEe, COorJjlacCHO  KOTOpOMY
OMOreoLeHO3 MOXKET CJIYKUTb aHa/IorOM 3KOCUCTEMbI
Ha CaMOM Ha4a/IbHOM YpOBHE, TaK KaK TEepMMH
«O6MoreoLeHo3» JenaeT 6OAbWMMA aKUEHT Ha CBA3b
6MOLEHO3a C KOHKPETHbIM YYACTKOM CYLUM MU BOJAHOM
cpelbl, B TO BpPEMS KaK 3KOCUCTEMA npeanosaraet
JIIO6OM abCTPaKTHbIM y4yacToK. [103TOMYy GMOreoL,eHo3bl
OObIYHO CYMTAKOTCA YaCTHbIM CJZIyYaeM 3SKOCUCTEMbI.
PasHbIMM  aBTOpaMuM B  onpeAeNeHMn  TepMMHaA
ouoreoLeHo3 nepevYncnatoTCs KOHKPETHbIE
oMoTHUYEeCKme 7 abnoTuyeckme KOMIMOHEHTbI
ouoreoueHo3a, B TO BpemMA KaK onpejgeneHue
3KOCUCTEMbI HOCUT 6o1eE OBLLMM XapaKTep.




B 3KocMcTEME MOXHO BbIAE/IMTb ABa KOMMOHEHTa —
OUOTUYECKMM U abUOTUYECKUM. buotmdeckmn penutcs
Ha aBTOTPOMHbIM M reTepoTpodHbIM  KOMMOHEHTbI
bopmmpyoLMe TPOPUIECKYIO CTPYKTYPY SKOCUCTEMDI.

EAMHCTBEHHbIM MCTOYHUKOM 3HEeprmu ana
CYLLLECTBOBAHMA 3SKOCUCTEMbI M MOAJEPHKAHMA B HEWU
pPa3/IMYHbIX  MNPOLUECCOB  ABAAKTCA  MNPOAYLUEHTHI,
yCBamBawLWEee 3SHEpPrmi cosHua ¢ 3PPEKTUBHOCTbLIO

0,1— 1%, peako 3 — 4,5% oOT nepBOHaYya/IbHOro
KOJIM4YeCTBa. ABTOTpOObI npeAcTaBAAlOT
nepBbiM TPODHUYECKMU YPOBEHb 3KOCUCTEMBbI.
MMocnepywouwme TpoPUYECKME YPOBHU  SKOCUCTEMBI
dopMHpYLOTCH 3a CYET KOHCYMEHTOB WU
3aMbIKaloTCA peayLeHTamM, KoTopble nepeBoaAT

HEXXUBOE OpraHMYECKOe BELWECTBO B MMHEPAJIbHYIO
dopMy, KOTOpasi MOXET 6biTb YCBOEHa ABTOTPOdHbIM
3/IEMEHTOM.
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no Petimepcy H. ®.



OCHOBHbIE€ KOMMOHEHTbI 3KOCUCTEMbI

C MOYKU 3peHuUs CMpYKmMypsbl 8 3Kocucmeme 8bIoesIAaiom:

O]

KJIMMAaTUYECKUM PEXMM, OMpeaenaolmumM TeMnepaTtypy,
BJIAXKHOCTb, PEXMM OCBELLEHMSA M Mpoume dusmvecKkme
XapaKTEPUCTUKU Cpeabl;

HEOpraHM4YecKkMe  BeLecTBa, BKJIlOYaOLWMeca B
KpYroBOpOT;
OpraHM4YecKMe COelIMHEHMS, KOTOpble  CBS3bIBAOT

OUOTUYECKYI0O M ABUMOTUYECKYID YaCTM B KpYroBopoTe
BELLlECTBA U SHEPIUM;

NpoAYyUEHTbl — OpraHusMbl, CcoO3JallmMe MnepBUYHYIO
NPOAYKUMIO;
MaKPOKOHCYMEHTbI, UAMN parotpodbl, — retepoTpodel,

noejawlue Apyrue opraHu3mbl MAM KPYMHbIE YacCTMLbl
OpraHM4YeCcKoro BeLecTBa;

MMKPOKOHCYMEHTbI (canpoTpodbl) — retepoTtpodbl, B
OCHOBHOM Ipubbl M 6AKTEPUM, KOTOpble  pa3pyllatoT
MEPTBOE OpraHMYecKoe BELIECTBO, MWUHEpPANu3ys €ero,
TEM CaMbIM BO3Bpalllad B KpyroBoporT.

[lochepgHue Tpu KOMMNOHEHTaA
(MOPMMPYIOT BUOMACCY IKOCUCTEMBI.




C TOYKM 3peHuAa  (PYHKUMOHMPOBAHMA  DKOCUCTEMDI
BblAENAIOT cneaywoume (YHKUMOHA/IbHbIE 6J10KM
OopraHmM3mMoB (MOMMMO aBTOTPOOB):

@ 6uogaau — opraHMsmbl, noeaawolIMe APYrUX HKMUBbIX
OpraHW3MoB,

@ canpoaesu — OpraHusmbl, noejawolwpe  MEPTBOE
OpraHM4yeckoe BeLLecTBO.

JaHHoe pa3jesieHne NnoKasblBaeT BpEMEHHO-
(DYHKUMOHA/IbHYIO CBA3b B 3JKOCUCTEME, (DOKYCUPYACb Ha
pasgeneHnun BO BpPEMEHM 06pa3oBaHMA OpraHMYeCKoro
BELLleCTBaA U nepepacnpeneneHmm ero BHyTpm 3KOCUCTEMDI
(6uoparn) wm nepepaboTkn canpodaramm .  Mexay
OTMMPaAHUEM OpraHMYeCcKoro BelecTBa M MNOBTOPHbIM
BKJIIOYEHMEM €ro COCTaBJIALWMX B KPYroBOpoOT BellecTBa
B 3KOCMCTEME MOMKET NPOMUTH CYLLLECTBEHHbIM MPOMEKYTOK
BPEMEHMU, HanNpuMep, B Cay4yae COCHoBoro 6pesHa, 100 um
6osee nerT.

Bce 3T KOMMOHEHTbI B3aMMOCBA3aHbl B MPOCTPAHCTBE M
BpEMEHM 7 o6pasytoT e AUNHYI0 CTPYKTYpPHO-
(OYHKLUMOHAJIbHYIO CUCTEMY.



JKOTON

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



O6bIYHO NOHATWE 3Komon onpeaensnoch
KaK MECTO0BUTAHUE OPraHU3MOB,
XapaKTepusywlleecs onpeaenéHHbIM  COYETaHMEM

3KO0JIOrMYECKMX YCJIOBMU: noys, rPYHTOB,
MMUKpPOK/IMMaTa M Ap. OJHaKo, B 3TOM CJiydae 3TO
NoOHATHE (daKTNYecKku NoyTH MAEHTUYHO

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

6unoTona NOHMMaeTCA
onpeAenéHHaa TEPPUTOPUSA UM aKBATOPUA CO BCEM
HabopOM 7 OCOOEHHOCTAMM NOYB,

[DYHTOB, MMUKPOKJMMATa U APYrMX (QaKTOpoB B
HEM3MEHEHHOM oOpraHM3mMamn Buge. [lpumepamm
3KOTOMNA  MOTFYT  CAYXMTb  HAHOCHble  TPYHTHI,
HOBOOOpa30oBaBLUMECS BYJIKAHUYECKUE MM KOPAJIJIOB
ble OCTPOBa, BbIpbITble YE/I0OBEKOM Kapbepbl U
Apyrne 3aHoBO oObpa3soBaBliMeca Tepputopuu. B
3TOM CJ/ly4ae K/1iuMamon ABJIAETCA YacCTbio 3KOTOMaA.
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M3Ha4YalbHO «KJAuUMamon» 6bin onpeaenéx
B. H. CykauéBbiIM (1964) KakK BoO34ywlHaA 4YacTb

6uoreoLeHo3a, OT/IMYaloLLLAACS oT
OKpY:KatoLen aTMoccbepbl CBOMM ra30BblM COCTaBOM,
0CO6EHHO KOHLEHTapUeWn YrNeKUCIOro rasa B

NMPM3EMHOM OMOropmM3oHTEe, KUCIOpOoJa TaM e U B
OGMOropm3oHTax CbOTOCMHTGBa BO3AYLUHbIM PEXKMMOM,
HACbILEHHOCTbI0 BM0JIMHAMM, yMeHbLIJeHHOM U
M3MEHEHHOM COJIHEYHOM paaMaLmen U OCBELLEHHOCTBIO,
Ha/IMYMEM JIIOMMHECLIEHLUMM PACTEHMM M HEKOTOPbIX
¥XUBOTHbIX, 0COObIM TEen10BbIM PEXMMOM U
PEXKMMOM BAAXKHOCTMU BO3JVXaA.

Ha JaHHbIM MOMEHT 3TO MOHATME TPAKTYeTCA 4yTb
60/iee LWMPOKO: KaK XapaKTepucCcTuUKa OMoreoLeHosa,
coyeTaHMe PU3NYECKMX U XUMUYECKUX XapaKTEPUCTUK

BO3/JYLUHOM WAM BOJHOM CpepAbl, CYL|ECTBEHHbIX AJA
HaceNAlLWUX 3Ty cpeay opraHmM3amMoB. Kaumaron 3aJaeTr
B [10/IrOBPEMEHHOM MacluTabe OCHOBHble (U3MUYECKUE
XapaKTEPUCTUKM CyLEeCTBOBaHMSA YKMBOTHbIX 7
pacTeHmMM, ornpeaensas Kpyr OpraHuM3MoB, KOTOpble
MOTYT CyLLIeCTBOBaTb B JAHHOU DKOCUCTEME.




Jaadorton

[Mog a3dagpomonom 06bIMHO NMOHMMAETCA NOYBA KaK
COCTaBHOM dNeMeHT 3KoTona. OgHaKo 6osee TOYHO
3TO MNOHATME cheayeT onpeaensaTb KaK 4acTb
KOCHOM cpe/ibl Npeo6bpa3oBaHHOM OpraHM3MamM, TO
eCTb He BCl N0YBY, a J/IMWb €€ 4acTb. [lo4yBa
(34adpoTon) sSBASETCA BaxKHEULIEW COCTABAAOLLEM
SKOCUCTEMbI: B HEM TMPOMCXOAMT 3aMblKaHMe
UMKNIOB BELLEeCTBA M DSHEPruM, OCYLEeCcTBAAETCA
nepeBo/ M3 MEPTBOro OPraHMYECKOro BeLLLEeCTBa B
MMHEpPAJIbHbIE U  MX BOBJIEYEHME B XKMBYIO
6uomaccy . OCHOBHbIMM HOCUTENSIMU 3SHEPrUM B
3adoTone BbICTYNaOT OPraHUYECKME COEAUHEHMS
yraepojaa, uUx snabuibHble U CTabusibHble (DOPMbI,
OHM B HamMbonbLueN CTEeneHu
onpeaensaT NJ0A0poaAME NOYB.




buomon — npeobpa3oBaHHbIM 6GMOTOM 3KOTOM MM, 6onee
TOYHO, YYaCTOK TEPPUTOPUM, OLHOPOAHBLIM MO YC/IOBMAM XM3HMU
ansa onpep,eneHHblx BM/A0B PAaCTEHWMM UJIM KMBOTHBIX, MU Ke ANA
(popMMpoBaHUA onpeaenEHHOro bmoleHo3sa.

buoueHo3 —  UCTOPMYECKM  CJIOXMBLUAACA  COBOKYIMHOCTb
PACTEHMU, KMBOTHbIX, MMKPOOPraHM3MOB, HaCENSLWMX YYACTOK
cywm wuamM  BoJoéma (buoton). He nocnepgHwow posib B
(popMHpOBaHMNM 61oLeHo3a urpaet KOHKYpeHUMA 7
ecTecTBeHHbIM  oT6op. OcHOoBHas eauMHMUA  GMoLeHo3a —
KOHCOPLIMS, TaK KaK Ntobble OpraHM3mbl B TOM MJIM MHOW CTEMNEHM
CBA3aHbl C aBTOTpPOdamMM M 06pasylT CJOXKHYID CUCTEMY
KOHCOPTOB pPas/IMYHOro nopsjka, MpUYEM 3TO CETb ABNSETCA
KOHCOPTOM BCE 60/IbLIErO NOPAAKA M MOXKET KOCBEHHO 3aBMCETDb
OT BCE 60/IbLUETO YMC/IA € TEPMUHAHTOB KOHCOPLMM.

Takxe BO3MOXHO pa3gesieHne 61oLeHo3a
Ha DUTOLIEHO3 M 300LUEeH03. DUTOLIEHO3 — 3TO  COBOKYMHOCTb
PacTMTE/IbHbIX NONYNALUMM OAHOrO COOOLEeCTBa, KOTOpble W
(hOPMUPYIOT  JIETEPMMHAHTOB  KOHCOPLMWU. 300LEHO3 — 3TO
COBOKYMHOCTb MOMYJIALUMM KMBOTHbIX, KOTOpble W ABNAKTCA
KOHCOpTaMM pas3/IM4HOro nopAaaka M CAyXaT MexaHU3MOM
nepepacnpeneneHua BelecTBa M dHEPrum BHYTPU SKOCUCTEMDI
(CM. OYHKUMOHMPOBAHME IKOCUCTEM).

BroTon " 6uoLLeHO3 BMecTe bopMMpYIOT
6MOreoLeHO3/ 3KOCUCTEMY.




YCTOMYUBOCTb SKOCUCTEM

JKocMcTeMa MOXKET OblTb oOnucaHa KOMMJIEKCHOM
CXEMOM NPAMbIX U 06paTHbIX CBSI3eU,
NoAAEPKMBAIOLLMX TOMEOCTA3 CUCTEMbI B HEKOTOPbIX
npeAesiax MapaMeTpoB OKpYyKallwen cpeabl. Takum
06pa3oMm, B HEKOTOPbIX MpeAesiax 3KOCMCTEMA CNOCO6Ha
NPpY BHELWHMX BO3AEUCTBMAX NOAJEPHKMBATL CBOHO
CTPYKTYPY U OYHKLIMM OTHOCUTENIbHO HEU3MEHHbIMM.
O6bl4yHO BblAENAT  /Ba L romMeocTasa:
DE3UCTEHTHbIM — CMOCOBHOCTb 3KOCMCTEM COXPaHSTb
CTPYKTYPY M  (PYHKUMM MpPU  HEraTMBHOM BHELLUHEM
BO3JIEMCTBUM M YMNPYrMKU — CMNOCOBHOCTb 3KOCMCTEMbI
BOCCTaHaB/IMBaTb CTPYKTYPY M DYHKUMM NpM yTpaTe
YaCTM KOMIMOHEHTOB 3KOCUCTEMBbI.



Peakipig cicTeMBI

T'1dems

BepxHini ripe eI MoJI0KHTe TbHOH
00paTHOI CBA3H

T'omeocTaTITUECKO ITTIATO

O6macTh OTPHLIATEIHLHOIT 06paTHOIT
CBST3H

HicxkHini rpe et rosIoAKHTe TbHOH
00paTHOH CBSI3H
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Cxema comeocma3sa cucmemsi no 0. Odymy




Kopannossie pugpbl — npumep xpyrnkocmu buopasHoobpasusi



MHorga  BbIAENAOT  TPETMM  acnekT  YCTOMYMBOCTM —
YCTOMYMBOCTb 3KOCMCTEMbI MO OTHOLIEHMIO K M3MEHEHUAM
XapaKTePUCTUK Cpelibl U M3MEHEHMIO CBOMX BHYTPEHHMX
XapaKTepuCTUK. B ciyyae, ecnn 3KocucTeMa YCTOMYMBO

DYHKUMOHMpPYET B LUIMPOKOM
AMana3oHe NapaMeTpoB OKpYKatoLen cpeapbl " B
3Kocucteme NPUCYTCTBYET 60/1bLLIOE 4YMcno
B3aMMO3aMEHSIEMbIX BM/I0B, Takoe CO06LLEeCTBO

Ha3bIBalOT JUHAMUYECKU npoYHbIM. B obpaTHOM chay4ae,
Korja 3KOCMCTEMAa MOXEeT CyulecTBoBaTb B  BeCbMa
OrpaHM4YEHHOM Habope NnapaMeTpoB OKpY:Kalollen cpelbl, U
60/1bLUIMHCTBO BMAOB HE3AMEHMMbI B CBOMX (DYHKUMAX, TaKkoe
CoobLWEeCTBO Ha3blBaeTCA QUHAMU4YeCcKU XPYNKUM .

Heo6XxoAMMO OTMETUTb, YTO JaHHaA XapaKTepUCTUKa B
o6LWeM caydyae He 3aBUCUT OT YMcia BUAOB U C/IOXKHOCTM
coobulecTs. Knaccnyecknm NpUMEpPOM MOXeET
CNYMTb bonblwon bapbepHbit pud y 6eperos AscTpanmu,
ABNAWMMUCA OAHOU U3 «FOPAYUX TOYEK» OGMOpasHOObOpa3ms
B MUpE —CUMOUOTUYECKME BOLOPOCIM
KopansioB, AMHOMNArennsaTbl, BeCbMa YYyBCTBUTE/IbHbI K
Temnepatype. OTK/IOHEHME OT ONTMMYyMa OYKBa/IbHO Ha napy
rpagycoB Beaét K rmoenn Bogopocnen, a Ao 50-60 %
NUTaTENIbHbIX BELLECTB MOJIMMNbI NOJIy4aloT OT (POTOCHMHTE3A
CBOMX MYTYa/IMCTOB.



A \\\\\\\\\\\%‘W

yCTOﬁLMBOG nonoxeHwe HeyCTOﬁqMBoe nonoXxeHwme 6e3pa3nv1uHoe nonoxeHwe
PaBHOBECKUA PaBHOBECKUA PaBHOBECKUA

PasiudHble NosIoXKeHUsA pasHosecus cucmem (unirncmpayus)

Y 9KOCUCTEM CYLLECTBYET MHOXECTBO COCTOAHUN, B
KOTOPbIX OHa HaXoAUTCHA B AMHAMUYECKOM PaBHOBECUU;
B Clly4yae BbiBEOEHUA U3 HETO BHELLUHUMU CUNAMU,
9KOCUCTEMA COBEPLLUEHHO HEODSA3ATENIbHO BEPHETCS B
N3Ha4vyanbHOe COCTOSAHME, 3a4acCTYyIo e€ NpuBMNeYeT
brnvxkanilee paBHOBECHOE COCTOSHUE, XOTS! OHO MOXKET
ObITb O4EHb OIM3KNUM K NepBOHaYaribHOMY.



buopasHoob6pa3ue U yCTOMYMBOCTb B
3KOCHUCTEMAX

Jloxkdesble neca AMA30HUU, KAK U BJIG)KHble 3KBAamMopua/ibHble
Jileca, A8a9MCcAa Mecmamu Haubosibwez2o buopasHoobpas3us



O6bIYHO  YCTOMYMBOCTb CBA3bIBAJIM U  CBA3bIBAOT C
6Mopa3HOOOpaseM BUAOB B 3KOCUCTEME TO €CTb, YeM
Bbllle OMopa3HoObOpa3ne, 4YeM CJ/IoXKHee opraHu3aums
CooOlIeCTB, YeM CJ/IOXKHee TnuuieBble CeTH, TeM Bbllle
YCTOMYMBOCTb 3KOCUCTeM. Ho yxe 40 u 6oniee net Ha3a/J Ha
[laHHbIM BOMPOC CYLIECTBOBA/IM Pa3/IMYHbIE TOYKM 3PEHMUA, U
Ha [aHHbIK MOMEHT Haubonee pacnpoCTPaHEHO MHeHWue,
YTO KaK JIOKanbHaf, TaK M 06Wwas YCTOMYMBOCTb
3KOCUCTEMbI 3aBUCAT OT 3HA4UUTENIbHO OOoJsibllero Habopa
(PaKTOpOB, 4YeM MPOCTO  C/IOXKHOCTb  coobllecTB M
6M0pa3Hoo6pa3l4e Tak, Ha AAaHHbIM MOMEHT C MOBbILLEHUEM
61opa3HO0bpa3us O6bl‘-IHOV CBA3bIBAOT  MOBbILLIEHUE
CNOXXHOCTM,  CMAbl  CBA3EU  MeXJy  KOMMOHEHTamM
3KOCMUCTEMbI, CTabMNIBHOCTb MOTOKOB BeLLeCTBa U 3HEPrum
MeXAY KOMMOHEHTaMM.

BaxkHOCTb 6MOpa3HoObOpa3mna COCTOMT B TOM, YTO OHO
no3BonseT (dopMUpoBaTb MHOX€eCTBO COOOLLECTB,
Pa3/IMYHbIX NO  CTPYKType, dopMe, OYHKUMAM, U
obecneynBaeT YCTOUYUBYHO BO3MOXHOCTb NX
dopmmpoBaHma. Yem Bbille 6uoOpa3HooOpasue, Tem
bo/bllee 4YUCNIO COOOLLECTB MOXKET CyLIECTBOBAaTb, TEM
6osbllEE YMCNO PasHOOOpasHbiX peakumm (C  TOYKM
3pEeHMA BUOreoXUMMK) MOXeT OCYLEeCTBAATLCA,
obecneymBas cywecTtBoBaHMe 6Mocdepbl B LENOM.



[loTOKM BeluecTBa U HEPIrnMn B 3KOCHUCTEMaAX
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lMpuHuunuaneHas cxema romMoKoe8 gewecmea U sHepauu 8 aKocucmeme,
Ha npumepe cucmemsi pyydbee Cuneeep CripuHe . [Nlo Odymy, 1971.



B npupoae He cyuwecTByeT YETKUX TrpaHuL Mexay
pa3/IMYHbIMM SKOCMCTEMaMMU. Bcerga MOXHO ykasaTb Ha
TY WU MHYIO DKOCUCTEMY, HO BbIAENIUTb AMCKPETHbIE
rpaHuUbl, €C/IM OHU He npeacCTaBAEeHbl pPa3/IMYHbIMU
NnaHAawadTHbIMKM PpaKTopamMu (0OpbIBbI, PEKU, pas/IMYHbIE
CKJIOHbl XOJIMOB, BbIXOAbl CKaJIbHbIX MopoAa M T. N.), He
npeAcTaBAseTCA  BO3MOXHbIM, BCerga  CyllecTBYHOT
NaaBHble Mepexofbl OT OAHOM 3SKOCMUCTEMbI K APYroM.
JT0 06YCI0BJIEHO OTHOCMUTE/IbHO MN/1aBHbIM
M3MEHEHUEM IpaZiMEHTA (DAKTOPOB Cpeabl (B/IAXKHOCTD,
Temnepatypa, YB/JaXXHEHHOCTb WM npo4vee). WMHoraa
nepexofbl M3 OJHOM 3KOCUCTEMbI B _JPYrylo MOryT
(haKTUYECKMN ABNIATBCA CaMOCTOATE/IbHOM SKOCUCTEMOM.
O6bl4HO coobuwecTBa, ob6pasyllMecs Ha  CTbIKe
Pa3/IMYHbIX DKOCUCTEM, Ha3bIBAlOTCA SKOTOHAMMU.
TepMHH «3KoToH>» BBeAEH ®. KnemeHTtcom B 1905 roay.



JKOTOHDbI

JDKOTOHbl  UrpalT  CYWECTBEHHYHO  poJib B
noaaepxaHmMmM  GUONOrMYECKOro  pasHoobpasus
3KOCMCTEM 3a CYET TaK Ha3blBAaE€MOro KpaeBoro
3pdeKkTa — coyeTaHUa KOMMJIeKca akTopoB cpe/bl
Pa3/IMYHbIX 3KOCUCTEM, o6ycsiaBauBatoLLee
6o/bluee pa3Hoob6pa3ue yCJI0BMU cpeapbl,
c/leoBaTe/IbHO, JIMLLEEH3UM U SKOJIOTUYECKMX  HMLL.
TeM caMbiIM BO3MOHO CYLLECTBOBaHME BUAOB KaK
M3 OJHOM, TaK U M3 APYron 3KOCUCTEMbI, a TaKXKe
cneun@UYHbIX ANe 3KOTOHA BMAOB
(HaNnpuMep pacTUTE/IbHOCTb NPUOpPEKHO-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/NIbKO J1IeT) MPOMEXYTKM BPEMEHM.
ANMMTEeNbHOCTb CyWecTBOBaHUA JKOCUCTEM B TaKOM
c/iydae onpegenderca 3Tanom cykueccmn. CmeHa
3KOCUCTEM B OMOTOME MOXKeT O6biTb 00YC/I0BJIEHA M
KaTaCTpoPUYECKMMM npoueccaMM, HO B TaKOM
c/lyyae, CywecTBEHHO U3MEHAETCA U caM buoTon, U
TaKyl0 CMEHY He MPMHATO Ha3biBaTb CYKLlECCUEMN (3a
HEKOTOPbIMMU UCKJIIDYEHMAMM, KOorga KaTtacTpoda,
Hanpumep, noxkap — €CTECTBEHHbIM 3Tan
LUMKJIMYECKOM CYKLECCUM).



Cykueccus

CyKuyeccua — >3TO nocneaoBaTe/lbHas, 3aKOHOMEPHas CMEHa
OJAHUX CoobWEeCTB ApPYrMMM Ha onpeaesiéHHOM  Yy4vacTke
TeppuTOpUM, 00YyC/I0B/IEHHaA BHYTPEHHUMM  (PaKTOpaMM
pa3BUTUA 3SKOCUCTeM. Kaxaoe npeabiayliee coobulecTtBo
npegonpeaenser YC/J0BUA CYLIECTBOBAHMSA CleAyOLIEro M
COOCTBEHHOIN0 MCYE3HOBEHMA. IJTO CBA3AHO C TEM, 4YTO B
3KOCUCTEMAX, KOTOpble ABNAKTCA NEPEXOAHbIMMU B CYKLLECCMOHOM
pAay, NMPOUCXOAUT HaKoNNEeHUEe BewecTBa U SHEpPrum, Kotopblie
OHM YXe He B COCTOSSHMM BKJKYMTb B  KPYroBopoT,
npeobpa3oBaHMe 6uoTona, MIMEHEHUE MMKPOKJIMMATA M ApYrmx
aktopoB, MU TEeM CaMbIM  CO3Ja€TCA  BeELLECTBEHHO-
JHepreTuyeckasa 6asa, a Take U yCJ/1I0BMA cpeabl, HeobXxoanMmble
Ana (opMMpoBaHUA nocseayoumx coobulects. OaHaKo, eCcTb MU
Apyras Mojesib, KoTopas O0O0bACHAET MeXaHU3M CyKLeccum
cneayoLumm o6pa30M BU/bl KaXA0ro npejplayLlero coobuyecrsa
BbITECHAIOTCA  JMWb  nocsaejoBaTesibHOU KOHKYpEHLUMEN,
MHIMOUPYA U «COMPOTUBAASACL» BHEAPEHUID MNOCAEAYIOLMX
BUJOB. TeM He MeHee, 3Ta TeopuAa pacCMaTpuBaeT JUllb
KOHKYPEHTHbIE OTHOLLUEHMA MeXJy BMAaMM, HEe ONuCbiBaA BCHO
KapTUHY 3KOCUCTEMbI B LENIOM. be3ycnoBHO, Takuve npouecchl
MAYT, HO KOHKYPEHTHOE BbITECHEHME npeablaywmx BMUIOB
BO3MOYXHO MMEHHO M3-3a Npeobpa3oBaHMA MMM GMOTOMNA. TaKUM
o6pa3oM, 06e MoAeNn OMUCbIBAOT pa3Hble aCNeKTbl npouecca U
BEPHbl OJHOBPEMEHHO.



Cykueccus 6biBaeT aBTOTPOHOU U reTtepoTpodpHon. Ha
PaHHMX  CTagMAX  aBTOTPOMPHOM  CYKLLECCMOHHOM
nocsjiegoBaTe/IbHOCTU cooTHoweHne P/R MHoro 6onblue
eIMHULbI, TaK KaK OOblMHO NepBMYHble CoObLLEeCTBa
061a4al0T BbICOKOM MPOAYKTMBHOCTbIO, HO CTPYKTypa
3KOCUCTEMbI €eLlLé He cdopmMupoBasiiacb MOJIHOCTbIO, M
HET BO3MOXHOCTU YTUAM3MPOBATb 3Ty OMOMacCy.
[lochepoBaTeslbHO, C YCJ/IO)KHEHMEM COObOLIECTB, C
YCNIOXXHEHMEM CTPYKTYpPbl 3KOCUCTEMbI, pacxoAbl Ha
AbixaHue (R) pacTyT, Tak Kak noABsAeTCcA BCE 6OJblue
reTepoTpodoB, OTBETCTBEHHbIX 3@ NepepacnpenesieHme
BELLEeCTBEHHO-OHEPreTUYeCKMX MOTOKOB, COOTHOLLUEHME
P/R cTpeMntCcaA K eauHuue M (PaKTUYECKU ABIAETCA
TAaKOBbIM Y TEPMMHAJIBHOIO Co0bLLEeCcTBa (3KOCUCTEMBI).
[eTepoTpopHaa cyKueccma ob6nagaetr obpaTHbIMU
XapaKTepUCTMKaMU: B HeW cooTHoweHne P/R Ha
PaHHUX 3Tanax MHOro MeHblle eAMHULbI U MOCTENEHHO
yBe/IYMBaeTCA no mepe NpoABUXKEHUA no
CYKL€CCUOHHbBIM CTaAUAM.



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



[pumep cmaduu eemepompogHOU cyKueccuu — 3aboriovYeHHbIU 11ye



Bonpoc paHXMpoBaHUA 3KOCUCTEM AOCTATOYHO CJIOXKEH.
BoiaeneHme MmMHMMaJsIbHbIX 3KOCUCTEM (BUoreoleHo30B)
M  DKOCUCTEMbl HaMBbICLIEr0 paHra — é6uoceepsbl He
BbI3bIBAET COMHEHMU. [POMEKYTOYHbIE XK€ BblJEeNEHUSA

JOBOJIbHO C/IOXHbl, TakK KaK
C/I0}KHOCTUXOPOJIOrMYECKOro acnekra He BCerja
OAHO3HA4HO No3BONAIOT onpeaenmtb rpaHMLbl
3KOCUCTEM. B reosakonormu (M naHawadproBeaeHUN)
cywecTeyeT cnepywoulee

paHXXupoBaHue: dauma — ypoumue (3Kocmctema) — naH
AlwadT — reorpadmyYECKMM  pamMoH — reorpaduyeckas
o6nacTb — 6UOM — Buocepa. B akonormm cywecteyet
CXOAHOEe paHXMpoBaHWe, OJIHAKO, OObIYHO CYMTaeTCH,
4TOo KOPPEKTHO BblAeIeHue Wb 0JHOM
MPOMEKYTOYHOM IKOCUCTEMbI — BMOMA.



buoMbl

buom — KpyrnHoe CUCTEMHO-reorpadmnyeckoe
(3KocucTeMHoe) noapasfeneHne B npeaenax NpUpoaHo-
KIMMaTUYeCKouU 30HbI (Penmepc H. ®D.).

CornacHo P. X. YUTTeKepy — rpynna 3KOCUCTEM AAHHOro
KOHTMHEHTA, KOTOPbl€ MMEIT CXOZHYI CTPYKTYpy WM
(OU3MOHOMMIO  PacTUTENIbHOCTM U OOLIMM  XapaKTep
YCNOBUM  Ccpedbl. IJTO  onpejesieHne  HeCKOJIbKO
HEKOPPEKTHO, TaK KaK CcylwecTtByeT nNpuBA3Ka K
KOHKPETHOMY  KOHTMHEHTY, a HeKOoTopble OMOMbI
NPUCYTCTBYIOT Ha Pa3HbIX KOHTUHEHTaX,
HanpuMep, TYHZpPOBbIM BUOM MU CTEMHOM.

Ha JaHHbIM  MOMEHT  Hambonee  ob6LENnpUHATOE
onpejeneHme 3BYYMT TaK: <«bMOM — COBOKYMHOCTb
3KOCUCTEM CO CXOAHbIM  TUMOM  PacCTUTENbHOCTMH,
DACMOJIOKEHHbIX B OJHOM MPUPOAHO-KJIMMATUYECKOM
30He» (AkmmoBa T. A., XackuH B. B.).

O6LLUMM B 3TMX ONpeaesieHnAxX SBAAETCA TO, YTO B JIH06OM
c/lyyae 6MOMOM Ha3blBaeTCA COBOKYMHOCTb 3KOCUCTEM
0ZJHOM NMPUPOAHO-KJIMMATUYECKOM 30HbI.



buocgepa oxsambisarom B8CHO NOBEPXHOCMb 3emM/iu,
NOKPpbIBAA e€é nAEHKOU »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 reo/1ornMm npeanoXeH aBCTPUMCKUM
reonorom JayapaomM 3toccom B 1875 rogy. OaHako
CO3/laHMe UEeNOCTHOro Yy4deHnsas o ouocoepe
NPpUHAANEXUT PYCCKOMY YY4EHOMY Bragnumumpy
MBaHOBUYY BepHaacKoMy.

buocdepa — 3KocucTeEMa BbICWLIEro nopAajKa,
00beAMHALWASA BCE€ OCTaJbHble 3KOCUCTEMbI M
obecneymBawolllaad CyWECTBOBAaHUE  KM3HM  Ha
3emne.

B coctaB Ouocoepbl BXoAAT: aTmMocdepa,
rmapocdepa, nmtocdepa, negocdepa.




[NlawHsi — munu4yHasi
UCKyccmeeHHasi akocucmema,
Hepa3pbIi8HO cocedcmeyem ¢
ecmecmeeHHbIM 11y20M




¥,

cmembl —
| CTE Hble 4yeJ10BEK(
pY , ar OZHO- )
X03AUCTBEHLI buocdepa 2.

-

-

" MckyccTaet “3KOC} ~ - XKe
HAaoO - OMMNOHEeHTOB - ‘ .

HHbIE: NPOAYLIEHTbI, KC

- t g -
e. ‘ ’ ) y IV
peayueHTtbl, HO €CTb CyuleCTBEHHbIE OT/IMYNA B

nepepacri pep,en\eHMM NMNOTOKOB Bel.l.l,eCTB\a U
n) n




