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McTopnall
NoHsaTHE 3K e
C1poeHue 3k CMCTEMbI > Paun.

MexaHu3mb! QVHKMMOHMDOBaHMH ME'FGMI:I
'I'IDOCTDaHCTBeHH e ran bl 3KOCPfCTeMb :




MAen eaUMHCTBA BCEroO KMBOMO B NpMpoJe, ero B3aMMOAENCTBUA 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
6UoLEeHO3e KaK O LenoctHoM cucteme. OgHaKO 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
APYrMMU YYEHbIMU «rosioueH» (P. KnemeHtc, 1930) 1 «6uoKocHoe
Teno» (B. . BepHaackmn, 1944).




[pecHosoOHOe 03epo Ha 00HOM U3 ocmposos KaHapckoeo apxunesaza
KaK npumep 3Kocucmemsbl (cocedcmsyem u 83aumodelicmsyem ¢
3KOCUCMeMamu OKpyxKarowe2o eé sieca u opyaumu 3Kocucmemamu)



ONPEAEJIEHMA

® Jlloboe efMHCTBO, BKJIlOYalollEe BCE OpPraHUM3Mbl Ha JlaHHOM
yqyacTKe U B3aMMOJeUCTBYIoLlee C (M3MYECKOM CPeJioM TaKMM
06pa3oM, YTO TMOTOK 3SHEPrMM CO3JAET YETKO OrpeaesEHHYI0
TpocbmquKyro CTPYKTYpY, BWAOBOE pasHOObpasme M KpyroBopoT
BeLeCTB (0OMEH BeLeCTBaMM U SHEPrUen MeXJy 6MOTUHECKOM U
abMOTMYECKON YaCTAMM) BHYTPMU CUCTEMbI, NPEeACTABAET CO6OM
3KO0JIOrMYECKYI0 cncTemy, mam skocmctemy (0. Oaym, 1971).

® JKOCUCTeMa — cucTema (PU3NKO-XMMMKO-OMOI0rMHYECKUX
npoueccos (A. TeHcan, 1935 roa).

© Coo6LLEeCTBO >KMBbIX OPraHM3MOB BMECTE C HEXMBOM 4YaCTblo
cpefibl, B_KOTOPOM OHO HaxoAMTCHA, M BCEMM Pa3HOO6Pa3HbIMM
B3aMMOJENCTBUAMM HasbiBatoT aKocuctemon (. ®. OyaH.).

© JIlobyl0o  COBOKYMHOCTb ~ OPraHM3mMOB M HEOpPraHW4YecKMX
KOMMOHEHTOB OKpYalolen MX Ccpedpl, B KOTOPOU MONKET
OCYLLECTBATLCA KPYroBOPOT BELECTB, Ha3blBalOT 3K0JI0MMHYECKOM
CMCTEMOM MM 3KocucTemoM (B. B. JleHmcos.).

® buoreoueHo3 (B. H. CykauyéB, 1944) — B3anMMOOBGYCJ/IOBNEHHbIN
KOMMJIEKC KMUBbIX M KOCHbIX KOMIMOHEHTOB, CBSAiI3aHHbIX MEXAY
CO60M 0OMEHOM BELLLECTB M SHEPTUM.

® MHorga ocob6o noAYEpPKMBAETCA, YTO SKOCMCTEMA — 3TO
MCTOPMUYECKU CJIOKMBLLAACA CUCTEMA.




KOHLEMUMS SKOCUCTEMbI

JKocucmema — C/IOXKHaA caMoopraHu3yloLascs,
CaMOpEry/IMpyloLLaaca M camopa3BMBalOLLAACA CMCTEMA. OCHOBHO
XapaKTEPMCTUKOM 3SKOCUCTEMbI SIBAAETCA Ha/M4ME OTHOCUTE/IbHO
3aMKHYTbIX, CTaObM/IbHbIX B MNPOCTPAHCTBE U BPEMEHM MNOTOKOB
BewecTBa 7 3Heprum Mexay O6UOTUYECKOM
M abMOTUYECKOMN HaCTAMM 3KOCMCTEMbI. M3 3TOro cnefyet, 4to He
BCAKAA 6MOJIOrMYecKas CUMCTEMa MOXET Ha3BaTbCA 3KOCMCTEMOM,
Hanpumep, TaKOBbIMM HE ABAAITCA akBapyMyM MWAM TPYXASABbIU
neHb. /laHHble  6MOJIOTMYECKME CMUCTEMbI HE  ABAAIOTCA B
JOCTAaTOYHOM CTEMNEHM CaMOAOCTaTOYHbIMU U CaMOpPEryJIMPYyEMbIMM,
ecnuM nepecrtatb peryamMpoBatb YC/JOBUMA U NOAAEPKMBaATb
XapaKTEpUCTUKM Ha OAHOM YPOBHE, J[AO0CTAaTOYHO ObICTPO OHa
pa3pywmTtca. Takue coobuwectsa He (POPMUPYIOT CAMOCTOATEIbHbIX
3aMKHYTbIX LIMK/IOB BELLECTBA U SHEPIMU, a ABNAIOTCA /IMLLIb YaCTblo
60/blieN  CUCTEMbI. TaKMe CUCTEMbI CneayeT  HasblBaTb
coobliectBaMM 0Oonee HU3KOro paHra, MM Ke MUKPOKOCMaMM.
MHorga [Ana  HWMX  YnoTpebnAlT  noHATHe —dauma (Hanpumep,
B F€03K0O/I0MMM), HO OHO He CMOCOBGHO B MOJIHOM MEpe onucatb
TaKMe CUCTEMbl, OCOBEHHO WMCKYCCTBEHHOrO MpoUCXoXKaeHMnA. B
o6LeM c/lydae B pasHblX HayKax MOHATUIO «daumsa» COOTBETCTBYIOT
pa3/inyHble onpeAesieHnA: 0T CUCTEM CYBIKOCUCTEMHOMO YPOBHA 10
MOHATUM, He CBA3aHHbIX C 3KOCMCTEMOM, JIMBO MOHATHE,
o6bep,MHmou4ee OA4HOPOAHbIE  JSKOCMUCTEMBbI, nly NnoYTH
TOXAECTBEHHOE onpeaeneHMUIo SKOCUCTEMDI.




tOoxxuH Odym (1913—2000). Omeuy
3KocucmemHouU 3Kosio2uu




BUOIEO L'|E H 033KOCI/ICTeMa ABMNAETCA OTKPLITOW

B. H. Cykauée (1880—1967).
Asmop mepmuHa 6uozeoueHo3

CUCTEMOU U XapakTepusyertcs
BXOAHbIMU 7 BbIXO4HbIMU
NOTOKaMM BELLLECTBA U QHEPIUMN.
OcHoBa CyLLECTBOBaAHUS
NpPakTU4eCKn Nobon 3KOCUCTEMbI —
MOTOK QHEPrMm COJSTHEYHOro CBETA,
KOTOPbIN  SIBMSIETCS  CNeacTBueEM
TepMosgepHOU peakuum, — B
NPAMOM (boTOCKHTES) 7il%
KOCBEHHOM (pasnoxeHue
OpraHM4yecKoro BeLlecTBa) Buae, 3a
NCKITIOYEHNEM rMyOOKOBOAHbIX
9KOCUCTEM: «YEPHbIX» W «Benbix
KYPUNbLMKOB, UCTOYHUKOM 3HEPIUU
B KOTOPbLIX SIBMSAETCSA BHYTPEHHEE
TENS0 3eMIN N 3HEPTUSA XUMUYECKUX
peakuun.




BUOI'EOUEHO3 1 SKOCHUCTEMA

B cooTtBeTCTBMM C onpeAesieHUAMU MeEXAY MNOHATUSAMM
«3Kocucmema» 1 «buo2eoyeHo3» HET HMKAKOM pasHULbl,
OMOreoueHo3 MOXKHO CYMTaTb MNOJIHBIM  CMHOHMMOM
TepMUHa 3KOCHUCTEMA. 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
cpefbl, B TO BDEMS KaK 3KOCMCTEMA NpeanoaaraeT /160K
abCTpaKTHbIM y4yacToK. [o3aTtoMy 6MoreoLeHo3bl 06bIYHO
CYUTAIOTCA YaACTHbIM CJIy4aEM 3SKOCUCTEMBI. PasHbIMM
aBTopaMM B  ornpeaeneHMmn TepMMHa  6uoreoueHos
nepevynucnaTca KOHKpETHbIE oMoTH4ECKUue 7
abMOTMYECKME KOMIMOHEHTbI OMOreoLeHo3a, B TO BpeMS
KaKk onpeJleNIeHne 3KOCUCTEMbI HOCUT 6osee 06WuM
XapakKTep.




CTPOEHUE SKOCUCTEMDI

B 3KocucTEME MOXHO BblAEUTb JIBa KOMIMOHEHTA —
OUOTUYECKMMU U abUOTUYECKMU. BuMoTmMyeckun aenmtcs
Ha aBTOTPOMHbLIK M reTepoTPpOdHbIM  KOMMOHEHTHI
bopmupytoLme TPOPHUYECKYIO CTPYKTYPY SKOCHUCTEMbI.

EAMHCTBEHHbIM MCTOYHMKOM 3HEeprmu ana
CYLLECTBOBAHMSA 3KOCMUCTEMbI M MNOAAEP!KAHUA B HEM
pPa3/IMYHbIX  MNPOLUECCOB  ABJAKTCA  MNPOAYUEHTHI,
yCBamBalllee 3HEepru cosHua ¢ 3PPEKTUBHOCTbIO

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

HEXMBOE OpraHMYeCcKoe BeLWEeCTBO B  MUHEPAJIbHYIO
dopMy, KOTOpaa MOXKeT ObiTb YyCBOEHa aBTOTPOPHbIM
3/IEMEHTOM.




3arpsazHeHHe Y€/ I0BEKOM
CostTHeYHan

JHEPIrH#A

HH$opMaIHOHHbIH
MOTOK

Bomsoit

JHeprusa

Cpeasr

ZKHBas yacTh
IKOCHCTEMbI

KocHan
YJacTh
IKOCHCTEMBI

BHeceHue

YA00peHHi, BHoreoneHos
MeXaHHeCKas H JIpyTHe
odpadoTka ‘ IKOCHCTEMbBI

CTPOEHMUE 3KOCHUCTEMbI (BMOIMEOLIEHO3A) 10 PEMMEPCY H. O.




OCHOBHbIE KOMMNOHEHTbI SKOCUCTEMbI

C MoYKU 3peHUs CMPYKMypPbl 8 3KOCUCMEME B8bIOe/IAIoM:

® KIMMaTMYECKUU PEXUM, OMpeaenaiolmMm Temnepartypy,
BJIAXKHOCTb, PEXMM OCBELLEHMA M Mpoume dusmyeckme
XapaKTEPMCTUKU Cpeapbl;

©® HEOpraHWYyecKMe  BellecTBa,  BKAYawWuecs B
KpYyroBopoT;

©® OpraHUYecKMe COeJMHEHUA, KOTOpble  CBA3bIBAOT
OUOTUYECKYIDO M ABMOTMYECKYID YaCcTM B KPYyroBopoTe
BeLLeCTBa M SHEPIUM;

® NpPOAYUEHTbl — OpraHM3mbl, coO3Jallme MepBUYHYIO
NpoAYKUMIO;
® MAKPOKOHCYMEHTbl, UM daroTpodbl, — retepotpodsi,

noejatowue Apyrme opraHumsmbl MM KPYMHbIE YacTULpbl
OpraHUYECKOro BELLECTBA;

® MMKPOKOHCYMEHTbl (canpoTpodbl) — retepoTtpodbl, B
OCHOBHOM rpubbl M BAaKTEPUM,  KOTOpble  paspyllatoT
MEPTBOE OpraHM4yecKoe BeWecTBO, MMHepamsysa ero,
TeM CaMbIM BO3Bpallasa B KpyroBoporT.

[lochegHue TpU  KOMIOHEHTA
(hOPMMPYIOT BUOMACCY IKOCUCTEMBI.




B/IOKA OPITAHU3MOB

C TOYKM 3peHUA  PYHKUMOHMPOBAHMA  SKOCMUCTEMDI
BblAENAIT cneaywoume (YHKUMOHAbHbIE 6J10KU
OpraHM3mMoB (MOMMMO aBTOTPOOB):

»buopaau — oOpraHusmMbl, Moeaalowme ApYyrux KMBbIX
OpraHM3moB,

canpoaz2u —  OpraHu3mbl,  noejawlme  MEPTBOE
OpraHM4yecKoe BeLecTBO.

[aHHoe pasjesieHne NoKa3blBaeT BPEMEHHO-
(PYHKUMOHA/IbHYIO CBSI3b B JKOCMCTEME, (POKYCMPYACb Ha
pasZle/IeHMM BO BpPEMEHM 06pa30BaHMA OpraHU4YecKoro
BellecTBa U nepepacnpeneneHmum ero BHyTpm 3KOCUCTEMDI
(6uoparn) u nepepaboTku canpodaramm . Mexay
OTMMPAHMEM OpraHM4YecKoro BelecTBa M MOBTOPHbIM
BK/IIOYEHMEM €ro COCTAB/IAIOWMX B KPYroBOpOT BeLLECTBa
B SKOCMCTEME MOXKET NMPOMTM CYLLECTBEHHbIM MPOMEKYTOK
BpEMEHMU, HanpuMep, B CJly4ae CcocHoBoro 6peBHa, 100 um
6onee ner.

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




SKOTOI

V3anusarowascs
8 OKeaH Jiaea Ha
ocmpoee [asal
u gpopmupyem
Ho8bIU
npubpexHbIU
3Komori




JKOTON U KJIMMATOIN
O6bI4HO NOHATUE 3KOomon onpeaensinochb
KaKk MEeCToobuTaHMe opraHM3MOB,
XapaKTepmayluleeca onpeaenéHHbiIM coYeTaHUEM
3KOJI0MrMYECKUX YCJIOBMU: nouys, rPYHTOB,
MUKpOKAMMata M ap. OgHako, B 3TOM Cay4vae 3TO
NoHATHE daKTnyYecku NoYTH MAEHTUYHO
NOHATUIO KZluMamon.

Ha JaHHbIM MOMEHT MNOoJA 3KOTOMOM B OT/MYME OT
61noTona NOHMMaeETCH
onpeAenéHHas TepPPUTOpUA UM aKBaTOPUA CO BCEM
HabGOpOM 7 OCOOEHHOCTAMM NOYB,

[DYHTOB, MMUKDPOKJMMATa U ApPYrux (pakTopoB B
HEM3MEHEHHOM oOpraHMsmamu Buge. [lpumepamm
3KoTOMa  MOryT  CAYXMTb  HAHOCHbIE  TPYHTHI,
HOBOOOpa30BaBLUMECSH BYJIKAHUYECKUE MM KOPAJIJIOB
ble OCTPOBa, BbIpbITble 4YE/IOBEKOM Kapbepbl U
Apyrue 3aHoOBO oObpa3oBaBluMecs TeppuTopun. B
3TOM CJly4ae K/iumMamon ABNAEeTCA YacTbio 3KOTOMa.
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ONPEAE/NIEHUE K/IUMATOIA

MN3HayasibHO «Kaiaumamon» 6bin onpeaenéx

B. H. CykauéBbiM  (1964) Kak BoO3aywlHaA 4acTb
o6uoreoLeHo3a, OT/IMYaKOLLAACAH oT
OKpyrKawuwen atMocdepbl CBOMM Tra30BbiIM COCTABOM,
OCOOEHHO KOHUEHTapmen YrieKMcaoro rasaB
NpM3eMHOM OWMOropm3oHTe, KMUCJopoJa TaM e M B
OMOropm3oHTax MOTOCUHTE3a, BO3AYLUHbIM PEKUMOM,
HaCbIWEHHOCTbIO OMOIMHAMM, YMEHbLUEHHOU 7
M3MEHEHHOM COJIHEYHOU pagMaumen U OCBELLEHHOCTLIO,
Ha/IMYMEM JIIOMMHECUEHLUMMU PpPacTEHMU M  HEKOTOPbIX
YXMBOTHbIX, 0COObIM TEenJI0BbIM PEXMMOM 7
PEXMMOM BJIAXKHOCTU BO34yXa.

Ha AaHHbIM MOMEHT 3TO MOHATUE TPAKTYETCA YyTb 6osiee
LUMPOKO: KaK XapaKTEPUCTHKA 6uoreoLeHo3a,
coyeTaHMe PUBNYECKNX Y XUMUYECKMX XapaKTEPUCTUK
BO3/JYLUHOM MM BOJAHOM CpeAbl, CYLIECTBEHHbIX /A
HacenswLlmMX 3Ty cpeay opraHu3moB. KnmMmarton 3a4aéTt
B JO/IFOBPEMEHHOM MacLUTabe OCHOBHble dU3MYECKUe
XapPaKTEPUCTMKM  CYLIECTBOBAHMA  XMBOTHbIX M
DAaCTEHMM, onpefenssa Kpy[ OpraHMsmMoB, KOTOpble
MOTYT CYLLLeCTBOBATb B JAHHOM SKOCUCTEME.




34A®GOTONN

[Mog adagpomonom 06bIMHO NMOHMMAETCA NOYBA KaK
COCTaBHOM 3/1eMeHT 3KoTtona. OpHako 6osee
TOYHO JOTO MOHATME caeayeT onpepenATb Kak
YaCcTb  KOCHOM  cpeabl  Npeobpa3oBaHHOMU
OpraHu3mMamm, TO €CTb He BCI0 N0YBY, a /IMLLIb €€
yacTb. MoyBa (34adoTon) ABNAETCA BaxKHEULLEMU
COCTaB/IAOLLEN IKOCMUCTEMbI: B HEM MPOMUCXOAUT
3aMblKaHME LUMKJIOB BewecTtBa WU  3SHeEprum,
ocyLecTBNAeTCA nepesog M3  MEPTBOro
OpraHM4yecKoro BellecTBa B MMHepaJibHble U UX
BOBJIeYEHME B XMBYKO Oumomaccy . OCHOBHbIMM

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

onpeaenaT N1040poJME MOYB.




MOHATUA

buomon — npeobpasoBaHHbIM  6MOTOM  3KOTOM WM, Gonee
TOYHO, Y4aCTOK TEPPUTOPUM, OAHOPO/HBIM MO YC/IOBMAM KU3HM A1
onpep,eneHHblx BMJIOB PACTEHUMU WM KMBOTHbIX, MM Ke ANA
dopMHnpoBaHMA onpeaesiéHHOro bmoueHo3a.

buoueHo3 — MCTOPUYECKM CJIOKMBLUAACA COBOKYMHOCTb PACTEHUM,
¥MBOTHbIX, MWKPOOPraHM3MOB, HaCENALWMX YYaCTOK CylHU WU
BoAoéMa (6uoton). He nocnegHwt ponab B (HOpPMMPOBaHUM
6UOLIeHO3a UrpaeT KOHKYPEHLMA U eCTeCTBEHHbIM 0T60p. OCHOBHAS
eAnH1La b1oLieHO3a — KOHCOPLIMA, TaK KaK J1tobble opraHm3mbl B TOM
MM MHOM CTEMEHM CBA3aHbl C aBTOTpOCbaMM M 06pasytoT C/I0XKHYIO
CUCTEMY KOHCOPTOB pPa3/IMYHOIO MOpsiaKa, NpUYEM 3ITO CeTb
ABNAETCA KOHCOPTOM BCE 60/iblUEro nopsjaka U MOXKET KOCBEHHO
3aBUCETb OT BCE 60/IbLLENO YMCNA AETEPMUHAHTOB KOHCOPLMM.

Takxe BO3MOXHO pasjeneHue 6uoLeHo3a
Ha duTOLLeHO3 M 300LeH03. PUTOLEHO3 —  3TO  COBOKYMHOCTb
pacTUTEe/IbHbIX MONYNAUMM OAHOro  coobljecTsa, KOTOpble M
hOPMMPYIOT  AETEPMMHAHTOB  KOHCOPLMM. 300LE€HO3 —  3TO

COBOKYMHOCTb  MOMY/SIUMM  KMBOTHbIX, KOTOPble M  SBASIOTCH
KOHCOpPTAaMM  pas/IMYHOro rnopAaKa M CAy)aT  MeXaHM3MOM
nepepacrnpeieneHus BellecTBa U SHEPrMM BHYTPU SKOCUCTEMbI (CM.
(PYHKLMOHMPOBAHME IKOCUCTEM).

BroTton 1 6uoLLeHo3 BMecTe (hoOpMUPYIOT BUOrEOLLEHO3/ IKOCUCTEMY.




MEXAHU3Mbl ®YHKUNOHUPOBAHUA
SKOCUCTEMbI

YCTOMYUBOCTb DKOCUCTEM

JKOCUCTEMA  MOMET  ObiTb  OMMCaHA  KOMIJIEKCHOM
CXEMOM MPSAMbIX U 06PaTHbIX CBSA3€en,
NoAZlepXUBaOLLMX FOMEOCTA3 CUCTEMbI B HEKOTOPbIX
npejgenax nmnapaMeTpPoB OKpyrKawlluen cpedbl. TaKuMm
06pa3oM, B HEKOTOpPbIX Mpefesiax 3KOCMCTEMa CrnocobHa
NPpM  BHELWHWX BO3AEMUCTBMAX MNOAJEPXKMBaATb  CBOMO
CTPYKTYPY U (PYHKLMUU OTHOCHUTENBHO HEM3MEHHbIMM.
O6bIYHO BbIAENAIOT ABa TMMA FOMEOCTa3a: PE3UCTEHTHbIM —
CMOCOBHOCTb 3KOCMCTEM COXPaHATb CTPYKTYPY U DYHKLUU
NpM HEraTMBHOM BHELUHEM BO3JAENCTBUM M YNPYrUm —
CNOCOBHOCTb 3KOCMCTEMbI BOCCTAHAB/MBATb CTPYKTYpPY M
DYHKLUMM NpU yTpaTe YacTU KOMMOHEHTOB 3KOCMCTEMbI.




CXEMA TOMEOCTA3A CUCTEMBbI 10 0. O4YMY

Peakipig crcTeMbI

T'rbers

BepxHini rip e ges1 roJI0KHTe TbHOH
00paTHOM CBSA3H

T'omMeocTaTITIECKO ILTIATO

O6acTh OTPHILIATEIBHOI 00paTHOIT
CBS3H

HicxHImi rpe e o 10K Te JIbHOT
0OpaTHOI CBS3H

T'idens

€ - ©) T —
CTpecc




Koparnnossie pugpbl — npumep xpyrkocmu buopasHoobpa3sus




MPOYHBIE U XPYNKUE COOBLLUECTBA

MHOrAa  BbIAENAT  TPETMM  acneKT  YCTOMYMBOCTM —
YCTOMYMBOCTb SKOCMCTEMbI MO OTHOLUEHUIO K M3MEHEHMSM
XapaKTEPUCTUK Cpedbl U MU3MEHEHMIO CBOMX BHYTPEHHMX
XapaKTEPMCTUK. B cnydae, ecam 3KocMcTeMa YCTOMYMBO

MdyHKUMOHUpPYeET B LLUMPOKOM
Anana3oHe NnapaMeTpoB OKpYrKatoLen cpeabl 7 B
dKOCUCTEME NPUCYTCTBYET 60/1bLIOE 4YUCJ10
B3aMMO3aMeHAEMbIX BUO0B, TaKoe coobLLecTBO

Ha3blBalOT JUHAMU4YeCKU npoYHbiM. B ob6GpaTHOM caydae,
Korja 3KOCMCTEMA MOXET CyulecTBoBaTb B BeCbMma
OrpaHMYEHHOM Habope napaMeTpoB OKpYyKatollen cpelbl, M
60/1bLUIMHCTBO BMAOB HE3AMEHUMbI B CBOMX (DYHKUMAX, TaKoe
CO00LWEeCTBO Ha3blBaeTCA JUHaMu4ecKu XPYNKUM .

Heo6xXxoAMMO OTMETUTb, YTO JaHHaA XapaKTepucTMKa B
OOLEM C/lyYae He 3aBMCUT OT YMciia BMAOB M CJIOXHOCTM
coooLecTs. Knaccnmyeckmm NpUMEpPOM MOXeT
CNyXuTb bonblion bapbepHbit pud y 6eperos ABCTpanum,
ABNIAIOLLMNCS OHOMU U3 «TOPAYMX TOYEK>» BMOpa3HOObpa3ms B
MUpe — CUMBUOTHMYECKME BOAOPOCIU
KopannoB, AMHOMIarennATbl, BeCbMa YYBCTBUTEJIbHbI K
Temnepatype. OTK/IOHEHUE OT ONTUMYMa BYKBaJ/IbHO Ha Mapy
rpagycoB Beaé€t K rubenn Bogopocnen, a po 50-60 %
NUTaTE/IbHbIX BELLECTB MOMMbI NOAYyYalT OT (POTOCHMHTE3A
CBOMX MYTYaJINCTOB.
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yCTOI;i'-MBoe nonoxeHwe HeyCTOﬁHMBOG nonoxeHwe 6e3pa3nmuHoe nonoxeHwe
PaBHOBECKA PaBHOBECKNA PaBHOBECUA

PA3/IMYHBIE T10/10KEHUA PABHOBECHMA CUCTEM (UJ1I/IIOCTPALMA)

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.




EMOPA3HOOBPA3UE M YCTOUYUBOCTD B
YKOCUCTEMAX

i,

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




BIMOPA3HOOBPA3UE

O6blMHO  YCTOMYMBOCTb  CBA3bIBAJIM M CBA3bIBAOT C
6uopasHoobpa3mMeM BMAOB B 3JKOCUCTEME TO €CTb, YeM Bblle
6ropasHoobpasne, Yem CJIoKHee OopraHu3saLms COO6LLI,eCTB yem
C/IOXHEe MNMLLEBblE CeTU, TEM Bbllle YCTOMYMBOCTb 3KOoCMCTEM. Ho
y:xxe 40 u 6onee neT Hasaj Ha AaHHbIM BOMPOC CYLECTBOBA/IM
Pa3/IMYHbIE TOYKM 3PEHUA, M Ha JaHHbIM MOMEHT Haubonee
PacnpocTpaHeHO MHEHWe, YTO KaK JIoKa/lbHadA, Tak M 06Liaf
YCTOMYMBOCTb IDKOCUCTEMBI 3aBUCAT OT 3HAUMTEIBHO GOJIbLLEO
Habopa (aKToOpoB, 4YeM MpOCTO CJ/IOKHOCTb COOOLECTB U
6uopa3Hoobpasne. Tak, Ha [aHHbIM MOMEHT C MOBbILEHUEM
61opasHoobpasus 06bIY4HO CBA3bIBAIOT MOBbILIEHME C/IOXKHOCTMU,
CUIbl CBA3EU MEXJY KOMMOHEHTaMM SKOCUCTEMBDI, CTabUABHOCTD
NMOTOKOB BeLLEeCTBa U SHEPIUM MEXAY KOMMOHEHTaMM.

Ba)HOCTb 6MOpa3HO06pasmnA COCTOUT B TOM, YTO OHO MO3BOANAET
(dopMHMpOBaTb MHOXECTBO COOOLLECTB, pa3nw4Hb|x Nno CTPYKTYype,
opMe, YHKUMAM, U obecrneymBaeT YCTOMYMBYHO BO3MOMXKHOCTb
NX d)OpMMpOBaHMH Yem Bbllwe 6Mopa3HooOpasmne, TeM GoJbliee
YMC/I0 COOOLIECTB MOXET CYLIEeCTBOBATb, TEM 6ONbLIEE YMCIIO
Pa3HOO6pPa3HbIX peakUUM (C TOYKM 3peHMS BUOrEOXMMMM) MOXKET
OCYLeCTBAATbCA, obecneynBaa cCylecTBoBaHMe 6UMocdepbl B
LLE/IOM.
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lNpuHyunuansbHas cxema roOMoOKO8 gewecmea U 3Hepauu 8 aKkocucmeme,
Ha rpumepe cucmemsi pydbea Curnwbeep CripuHe . [No Odymy, 1971.




MPOCTPAHCTBEHHbIE T'PAHULLDbI
SKOCUCTEMDI

B npupoae He cyuwecTtByeT YETKMX TrpaHUL MeXAay
Pa3/IMYHbIMMU 3KOCUCTEMaMM. Bcerga MoOXHO yKasaTb Ha
TY UAM UHYIO DKOCUCTEMY, HO BblAE/IUTb AMCKPETHbIE
rpaHuLbl, €C/IM OHW He npeAcTaB/ieHbl pPa3/IMYHbIMMU
NnaHAwadTHbIMK paKTopamMn (0OpbIBbI, PEKU, pas/IMYHbIE
CKJIOHbl XOJIMOB, BbIXOJbl CKa/ibHbIX MopoA U T. N.), He
npeAcTaB/ISeTCA  BO3MOXHbIM, Bcerga CywecTBylOT
NjiaBHble Nepexobl 0T 04HOU SKOCMCTEMbI K APYrou. IT0
00YC/I0BJIEHO OTHOCUTE/IbHO N/1aBHbIM
M3MEHEHMEM FpaaueHTa (paKTopoB cpeabl (BJ1aXKHOCTb,
TeMnepartypa, YBJAXHEHHOCTb M npoyee). MHoraa
nepexofbl M3 OJHOM 3KOCUCTEMbI B _JpPYrytl0 MOryTt
(PaKTUYECKMN ABNATLCA CAMOCTOATE/IbBHOM 3KOCUCTEMOM.
O6blyHO  coobllecTBa, oObpasyllwmMecs Ha  CTblKe
Pa3J/IMYHbIX SKOCUCTEM, Ha3bIBalOTCA SKOTOHAMM.
TepMHH «3KoToH» BBeZEH O. KnemeHnTcom B 1905 ropay.




JKOTOHDI

DKOTOHbl  UrpaldT  CYLIECTBEHHYHO  pOJib B
nogaepxaHmMmM  GUONOrMYECKOro  pasHoobpasus
3KOCUCTEM 3@ CYET TaK Ha3blBAEMOro KpaeBoro
3pdeKkTa — coyeTaHUa KOMMJeKca akTopoB cpe/bl
Pa3/IMYHbIX 3KOCUCTEM, o6ycnaBsMBaloLlee
b6o/bluee pa3Hoob6pa3une yCJIOBMU cpeapbl,
cNlejoBaTe/IbHO, JIMLLEEH3UM U SKOJIOTUYECKMX  HMLL.
TeM camMbiIM BO3MOXHO CylLleCTBOBaHME BU/IOB KaK
M3 OJHOMU, TaK M U3 APYron SKOCMCTEMDI, a TaKKe
cneun@UYHbIX Ans 3KOTOHA BMAOB
(HanpMMep pacTUTENIbHOCTb npubpeKHO-BOAHbIX
MECTOOBUTAHUM).




BPEMEHHbIE MPAHULLbI
SKOCUCTEMDI

Ha ogHOM U TOM e 6MoTone C TEYEHMEM BpPEMEHM
CYLLECTBYIOT pa3/iIMyHble 3KocucTembl. CMEeHa oA HOM
DKOCMCTEMbI Ha ApPYrylo MOXeT 3aHMMaTb KaK
JOBOJ/IbHO  AJIUTENIbHbIE, TaK  OTHOCMTEJIbHO
KOPOTKME (HECKOJIbKO JIET) MPOMEXKYTKU BPEMEHM.
JANMNTENbHOCTb CYLWECTBOBaHUSA 3KOCUCTEM B TAKOM
cay4yae onpeaenseTrca 3Tanom cykueccmn. CmeHa
3KOCUCTEM B OMOTOME MOXKET O6biTb 00YC/I0BJIEHA M
KaTacTpopuyeCKMMM npoueccaMmm, HO B TaKOM
cqiyvae, CylWeCcTBEHHO U3MEHAETCA M caM buoTon, U
TaKyl0 CMEHY HE MPMHATO Ha3biBaTb CYKLIECCUEM (3a
HEKOTOPbIMU UCKJIIDYEHUAMM, Korga KaTtacTpoda,
Hanpumep, noxkap — €CTECTBEHHbIM 3Tan
LUMKJIMYECKOM CYKLECCUM).




CYKLIECCHS

Cykyeccua — >TO nocnepoBaTesibHasdA, 3aKOHOMEpHas CMeHa
O4HUX COoObWEeCTB ApPYrMMM Ha oOnpeaenéHHoOM  yyacTke
TeppuTopmu, 00yCcnoBAEHHAA BHYTPEHHUMU (paKTOpamMM pasBUTUA
akocucTeM. Kaxgoe npeabiayliee coobwecTBo npeaonpeaenset
YC/NIOBMA  CyWEeCTBOBaHMA  caeaywwero UM COGCTBEHHOro
MCYE3HOBEHMA. ITO CBA3AHO C TEM, YTO B JKOCMUCTEMAX, KOTOpble
ABNAOTCA nepexogHbiIMU B CYKLUECCMOHOM pAdy, NpoOUCXoamT
HaKomnjeHne BelwecTBa M DHEpPrum, KOTopble OHU YXKe He B
COCTOAHMU BKJIOYMTb B KPYroBOpOT, Npeobpa3oBaHue 6uoTona,
M3MEHEHME MMKPOKIMMaTa M ApYrnx (akTopoB, U TEM CaMbIM
CO3JAETCA BeWEeCTBEHHO-JHepreTMyecKas ©0asa, a TakKXe M
YyCJI0BUA cpeapbl, Heo6XxoaMMble  ANA (popMMpoBaHUA
nocnegywwmx coobuwects. OagHako, ecTb M Apyraa Moaesb,
KOTOpas 06bACHAET MEeXaHM3M CYKLEeCCUU ceayrowmm obpa3oMm:
BUAbl KaXA0ro npefbiayliero coobuiecTBa BbITECHAKTCA JULIb
nocnegoBaTesibHOM KOHKYpeHUuueun, MHIrUOUPYA 7z
«CONPOTUBNAACL> BHEAPEHMIO NocaeAyrlmx BUAOB. TemM He
MEeHee, 3Ta TeopuA pacCMaTpuMBaeT JMWb KOHKYPEHTHbIe
OTHOWEHMA MeXay BMAaMU, He OnucbiBad BCHO KapTUHY
JKOCUCTEMBbI B LeNIoM. besycnoBHo, TakuMe npoueccbl MAayT, HO
KOHKYPEHTHOE BbITECHEHME npeablaywmx BMAOB BO3MOXKHO
MMEHHO M3-3a Npeobpa3oBaHMA MMM OMOTOMA. TaKMM 06pa3oM,
o6e MoJenu OnuCbIBalT pasHble acneKkTbl npouecca M BepHbI
O0A4HOBPEMEHHO.




BAUAbl CYKUECCUIA

CyKkueccmnss 6biBaeT aBTOTPOHOM M reTepoTpodpHoM. Ha
PaHHMX CTaaMsaX aBTOTPOdHOMU CYKLLeCCMOHHOM
nocnenoBaTe/IbHOCTUM cooTHoweHne P/R  MHoro 6osblue
eMHMUbI, TaK KaK oO06blMHO nepBUYHbIE COO6LIECTBA
o6n1a4aloT  BbICOKOM MPOAYKTUMBHOCTBIO, HO CTPYKTypa
DKOCUCTEMBI €elé He cdopMupoBasacb MOJIHOCTbI, U HeT
BO3MOXHOCTM YTUAN3UPOBATb Ty 6uomaccy.
[MocnegoBaTtenbHO, C  YC/JIOXHEHMEM  CoobOWecTB, C
YCNOXXHEHMEM  CTPYKTYPbl  3KOCUCTEMbI, pacxogbl Ha
AblxaHne (R) pacTyT, TakK Kak nosBnaetcA BcCEé 60siblie
retepoTpooB, OTBETCTBEHHbIX 3a nepepacnpegeneHue
BELLEeCTBEHHO-3HEPreTMYeCKnxX MOoTOKOB, COOTHoweHue P/R
CTPEMMUTCA K eanHULE U (PaKTUYECKU ABIAETCA TAKOBbIM Y
TEpPMMHaANbLHOIo coobulectsa (3KocucTemsol). eTepoTpodHas
cyKueccua 06/1aZlaeT 06paTHbIMU XapaKTEPUCTUMKAMM: B HEM
COOTHoWweHMe P/R Ha paHHMX 3Tanax MHOMo MeHblle
eAuHUUbl M MOCTENEHHO YBEJIMYMBAETCA MO  Mepe
NPOABMXEHMA MO CYKLECCUOHHDBIM CTaAUAM.




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




\f 1 - .

POTPODPHOPN

IRMMEP [ET
»-\‘ i

[pumep cmaduu eemepompogHoOU cyKueccuu — 3aborio4YeHHbIU 11ye




PAHI'U SKOCUCTEM

Bonpoc paHXMpoBaHUA 3KOCMCTEM AOCTATOYHO CJIOXKEH.
BbiaeneHme MMHMMasIbHbIX 3KOCUCTEM (BUMOreoLeHo30B)
M  DKOCMUCTEMbl HaMBbICLIErO0 paHra — 6uoceepsbl He
BbI3bIBAE€T COMHEHMMU. [POMEKYTOUYHbIE K€ BblAENEHMS
10BOJIbHO CJIOXHblI, TakK KaK
C/NIOXXHOCTMXOPOJIOrMYEeCKoro acnekrta He BCerga
OAHO3HA4HO No3BONAIOT onpeaenuUTtb rpaHuLbl
3KOCUCTEM. B reoskonorun (M naHawadToBeaeHMNN)
cyuiecTsyer cneagymoulee
PaHXXMpoBaHMe: pauma — ypouumule (3Kocuctema) — naH
awadT — reorpadmMyeckMm  pamMoH — reorpaduyeckas
o61acTb — 6MOM — Buoccepa. B skonormm cyulecrtByet
CX0AHOEe paHXMpoBaHWe, OJHAKO, OObIYHO CYMTaeTCH,
4To KOPPEKTHO BblJe/IeHNE IMWb 0/JHOM
NMPOMEXKYTOYHOM IKOCUCTEMbI — BMOMA.




BUOMDI

buom — KpynHoe CUCTEMHO-reorpapmyecKkoe
(3KoCuCTEMHOE) noapasfeneHre B npeaesiax npupoaHo-
KJIMMaTUYECKOM 30HbI (Permepc H. D.).

CornacHo P. X. YuTteKkepy — rpynna 3KOCUCTEM JAAHHOro
KOHTUHEHTA, KOTOPble WMET CXOAHYI CTPYKTypy WM
ch3M0H0MM+o PACTUTENIbHOCTM M OBLLUMK XapaKTep YC/I0BUM
cpeapl. ITO ornpejesieHne HECKOJ/IbKO HEKOPPEKTHO, TaK KakK
CywlectByeT npuBA3KA K KOHKPETHOMY KOHTUHEHTY, a
HEKOTOpble 6MOMbI NPUCYTCTBYIOT Ha PasHbiX KOHTUMHEHTaX,
Hanpumep, TYH/ZPOBbIM GUOM UJIM CTEMHOM.

Ha JaHHbIM MOMEHT Hamnbosiee 0BLLENPUHATOE onpeaeneHne
3BYYMT TaK: «BMOM — COBOKYMHOCTb 3KOCMCTEM CO CXOAHbIM
TMMOM  PacTUTENIbHOCTM,  PaCnoJIOXEHHbIX B OJHOM

NPUPOAHO-KIMMATUYECKOM 30HEe» (AKMmMoBa T. A., XaCKMH
B. B.).

O6WKMM B 3TUX onpeaeneHUAxX ABAAETCA TO, YTO B JIOOOM
c/yyae OMOMOM Ha3blBae€TCSA _COBOKYMHOCTb 3KOCMCTEM
0JJHOM MPUPOAHO-KIMMATUYECKOMU 30HbI.




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




BUOCOEPA

buocdepa oxBaTblBalOT BCH MMOBEPXHOCTb 3EMJIN,
NOKPbIBaA €€ NAEHKOU }MBOIro BeLlecTBa

TepmunH buocgepa 6bin BBeaEH KaHoM-baTnCcTOM
JlaMapKoM B Ha4vane XIX BeKa, a
B reo/iormu npeaoxex aBCTPUMCKUM
reosiorom Jayapaom 3toccom B 1875 roagy. OaHako
CO3/laHMe UEeNOCTHOro Yy4deHusas o obuocodepe
NPpUHAANEXUT PYCCKOMY YY4EHOMY Bragnummpy
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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