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9KOHOMuUYeckmnx cneumanobHocten. MH.: BI'TY, 2005.

/. KuceneB B.H. OcHoBbl 3konorun. MH.: YHuBepcutetckoe, 1998.

MaTepuanbl No Kypcy «3konorusi» npod. kadeapbl buonornm noys
d-Ta nouBoBeneHna MIY, a. 6. H. IeaHa FOpbeBnya YepHoBa
http://www.soil. msu.ru/index.php?option=com_ content&task=view&id=1019&Iltemid=60
(agpec canta -ta nousoBeaeHmna MIY co ccblfikon Ha agpec maTepuaros)



Bonpocehl

. 3apoxageHue akonormn. Nepunoa HakonneHus n cuctemaTmusaunm
doakTnyeckoro matepuana
(C opeBHUX BpeMeH A0 BTOpon nosioBuHbl XIX B. (1-4 atanbl)).

. [Neprnog goMmuHMpPoBaHNA ayTaKONOrM4Yeckoro HanpasneHus.
Passutue brnoueHonormm, nonynsiyMoOHHOW 3KOSI0rum

(co BTOpou nosnoBuHbI XIX 0o cepeanHbl XX B. (5 atan)).

. [Nepunopg buoreoLeHoNorM4ecknx nccnegoBaHnn
(40-70 rr. XX Beka (6 atan).

. CoBpeMeHHbIe HanpaBneHus n 3agadu akosiorum (7 atan).



[1lpouncxoxgeHne cnosa

«9KOJTIOIMNA» = «olkos» +  «logos»
(rpey.) (rpey.)
[10M, XXUNnuLue, Hayka,

MecToobuTaHue YHEHEE

Kak buornormndyeckas aucumnnnHa BO3HMKNA B
cepegunHe XIX B.

TepmunH BBen O. ['ekkenb, 1866 T.

[lpeBpatunacb B CaMOCTOATENbLHYIO HAYyKy Ha CTbIKe
XIX n XX BB.



HackanbHasg >XnBonucb

[Tpobnembl NepBOOLITHLIX MIOAEN B CBOEN CYLLIHOCTWU ObINN 3KOSTOrMYECKUMMN.



[lepBbI 3Tan pa3BUTUSA IKOMNOTNn

lNMepuoa: MHOro BeKOB A0 H.3. — NepBble BeKa H.93.

[IpUMNTUBHBbIE 3HAHUA, HAKOoMNNeHNne PakTUYecKkoro martepuana.

100-150 TbIC. NneT Ha3aA.
[peBHME OXOTHUKWU. PasHble BUAbI XKMBOTHbLIX CBA3aHbI C OnNpeaeneHHbIMU
YCNOBUAMMW, YTO UX YUCIIEHHOCTb 3aBUCUT OT ypoXxasi CEMSIH 1 MIO40B.

10-15 TbIC. NneT Ha3ag.
[lepBble 3emnenenblibl. 3aBUCUMOCTb PACTEHUN OT BHELLHUX YCIOBUN.

S TbIC. NeT Ha3aj.
OpesHnn EruneT, Kutam n Uugnsa. CeBoobopoT CenbCKOXO3SAMCTBEHHbIX KymbTYp.

VI-Il BB. oo H.3.

[dpeBHeENHONNCKME NaMATHUKK nuTepaTtypbl « PamasiHa» n «Maxabxapartay.
CBeaeHusi o noBagkax n obpase xumn3Hm 50 XXMUBOTHBbIX,

N3MEHEHUA YNCITEHHOCTU XUBOTHbIX, CBEAEHUSI 0O OXOTHMYbMX 3anpeTax.



BTopon atan pasButns 3Konornu

Mepuvop: | -Ill BB. oo H.3. — XIV B. H.3.

HakonneHue CbaKTI/I‘—IeCKOFO MaTepunasia aHT4HbIMU YHEHBIMA.

CpeaHeBEKOBbIN 3aCTOW.



AMnNeaokn _ ApucTtoTenb
(ok. 490 - 430 rr. oo H.9.) MMnnokpat (384-322 rr. gO H.9.)
CBsi3b pacTeHui (460 — 375 net Ao H.9.) «McTopUs KUBOTHBLIX»
C ycnosuamun Npewn o BnuaHum
cyliecTBOBaHMA, doaKkTopoB cpeabl Knaccudpukauus
NX 3aBUCMMOCTb Ha 300pOBLE Ntoaen No o6pasy XK13HW,
OT OKpy>KatoLero Mmnpa cnocoby nutaHua

«EcTecTBeHHan ncTopusa»

«UccnepoBaHus o 6oTaHUKe»
«dunococuma npupoabIi»

CBegeHnst 0 3aBUCUMOCTH
dopMbl 1 OCOBEHHOCTEN
pocTa pacTeHUi

OT MOYBbI U KNUMaTa

MHorune siBneHuns npnpoabl
XapaKkTepusyTcs C
NOAJSIMHHO 3KONOrmM4YecKnx
NO3nLINA

[MnnHmn Ctapumnm TeopacTt
(OK. 23—79 H.3.) (372-287 rT. 0O H. 3.)




TpeTnn atan pasBuUTUA 3KOOrnmn

Mepwopa: c XIV no XVIll BB.
BKNIOYUTENbLHO.

[MpooormkeHne cbopa n nepeBble NOMNbITKM cucTeMaTn3aLum
KoroccanbHOro paktuyeckoro matepuana,
HaKOMJIEHHOIO NOcne CpeaHEBEKOBOIO 3aCTOS
C Ha4yanom c Benukux reorpaduyeckmx otkpbitun XIV n XV

BB.
N KONMOHWU3aLUMen HOBbIX CTpaH — B anoxy BospoxaeHus.



Bbuonorna oo akonoruu

[1o cepeguHbl XIX B. B LEHTpe BHUMaHUSA — MOP(OoNorma opraHmama

OcHoBHOE coaepXxaHue bronorun — pasHoobpasne opM XUBbIX OPraHN3MOB

onoxa Benukux reorpadunyeckmnx
oTkpbITUN XV — XVII BB.

1 Xpucrtodgop Backo depHaHgo
Konym6 Aa [ama MarennaH

(1451-1506) (1469-1524  (1480-1521
) )

3HaKOMCTBO C MHOroobpasmem
XXMBbIX OPraHN3moB

b/ > \;’ ‘ 1

(33 w",
*‘ .. PasButune cuctematuku
4
oh, 1




buonormna oo akonoruu

[xoH Pen PobepT bownnb AHTOHM BaH JleBeHryk
(1627-1705 (1627-1691) (1632—-1723)
ﬂepBag BrinsstHme Hn3koro N3yyeHune
ecTeCTBeHHasd aTMOC(bepHOFO «MNULLEBBLIX LIenemn»
CuncteMa paCTeHMVI AaBleHnda Ha pa3iinyHbIX N perynmpoBaHus
KNWBOTHbIX YNCIEHHOCTH

nonynaunm



Kapn JlnHHen
(1707-1778)

— e

e PHILOSOPHIA
SYSTEMA | 'BOTANICA
NATURE

Kapn JInHHen

® CuctemMaTtunKka XUBOTHbIX U pacTeHUi

® Llenb — pacwndpoBka nnaHa boxxecTBeHHOro
TBOPEHUA

® [loHATMe Bnaa (BMA = aneMeHTapHbIN akT
TBOPEHUS)

® EVIHaprIe NaTUHCKME Ha3BaHUA

® [lepapxunyeckuii NPUHLMN B CUCTEMATUKE
(TakCOHbI)




Pa3Butre Mop@monormm n cucteMaTmkum

PasHoobpa3sue dopm
OpraHM3moB

[Mounck

3akcypHocx

3aBncumMocT dopmbl OT [MlocnenoBaTtenbHble
YCITOBMW CYLLIECTBOBAHUA — npeobpasoBaHns popm —
aHarsio2u4Hble opaaHsbl 20MOJ102UYHbIEe Op2aHhbl

! !

Akonorus OBonioLms



Pycckne nytewectseHHUKU XVII — XVIII BB.

KpaweHnHH1KoB JlenexvH Mannac

CtenaH lNeTtpoBnd  MBaH ViBaHOBMY [MeTp CMOH
(1713-1755) (1740 — 1802) (1741-1811)

e OnncaHnsa pacTUTENbHOCTU N XXUBOTHOIO MmMpa
TPYAHOAOCTYMHbIX panoHoB (Cnbunpb, ApKTHKa)

e [lepBble cBegeHnst 06 obpase XN3HM pasnnyHbIX
BNOOB

e [lepBble ngen o 3aBUCMMOCTMN OPraHM3mMoB OT
cpeabl obutaHus



UeTBepThbi 3Tan pa3BuUTUS 3KOMNOTnun

NMepuon: koHeuy XVIII — BTOpas nonosuHa (1866 r.) XIX BB.

= KpynHble 60TaHUKO-reorpadmnyeckne oTKpbITUSA.
= Cucremarnsaumsa HakonmneHHoro marepuana,
aHarnm3 3akoHOMepHOCTEN OpraHNU3MOB U Cpeabl,

Ha4all10 N3yHeHUs B3aMMOOTHOLLEHUNI MeXay opraHM3MamMm.

= Hayano XIX B. — camocTodaTeNnbHbIE OTPACHN:
9KOJ10rnsA pacTeHNn U 3KOSOrnSA XUBOTHBbIX.

= OnpepgeneHune NoHATUA «3Konorusa» (1866).



AnekcaHgp doH
[ymbonbaT
(1769-1859)

A. 'ymbonbar

A 6ydy citafmmmnrfoBoantanenysokameHeriocmu,
rpou380 VB EYD ©KIeaCHBIMN LDECITRNWIRHMaMU

acmpoHo

KPS OBMEHDSTO B CTEHNN

XUMUYECKLK BRI POBRRR-voCcMas 6030yxa. ..

Ho ec&a

GMOgNasHas uernb moeeo

nymew@edmeus. Ha ezaumodelicmeue curn, Ha

enusiHUe

pacmigne
bbimbEiel
Moumde:
npedcmay
mMamepua
3HaeM o s

epmeou rpupoObl Ha XUBOMHbIU U
IbHbIU MUP, Ha 3my 2apMOHUKO OOTKHbI
iamenhi3LRABNEHEAS R enasa. ..
3YMHbI)] HaMepeHUEM S18/15emcs

Senpta®

UMk P3e5esb€uu seck

[IbHbIY MUP, 8CE, YMO Mbl CE€200HS
g/qeﬁlh

30HaX Npupoabl
j8JIeHUSIX 8 H%geCHOM M pg U'D'G XKU3HU

3eMriu, Ha

quHa,cgpm mgmaHHocmeﬁ u 0o
YeHune o

geozpaghuu Mxobsmgg nggféume/x ckanax...

A. TymbonbarT, 1799



K. . Pynbe

Bueooww ropeatIsmE0BOE 6/0eGarsiHHbBIeK UBEYaH A MaTo
getie markea o Heb IBLOFAeMCS MO OPKUBENR IMORBKE,
OIS BOBPOK OVt HREDOUPACTBPILIS U KUBOMHBIX,
BRAUALEIBICIIGH UCRIBIMREIGHRIMHSa8 88 LU SHTAH@20
MoOdtmaHHO nepekpeuwiusarouiuxcs OMmHOWeHUsX
opaaHu3auyuu u obpa3sa Xu3Hu, U mbl 0511 HayKu
coenaeuwb HecpasHeHHO boriee, Hexernu MHoaue
nymeuwecmeeHHUKU. ..
[Nonazaem 3adavyero, GOCMOUHOK Mep8ozo U3
rnepselwux y4eHbIx obwecms, HazHa4ume criedyrouyro
memy Osisl y4eHo20 mpyoda rnepseeltiuiux y4eHbIX:
«Hccnedosamb mpu sepuika briuxatuwie2o K
uccriedosamerito 6oriloma omHocumMesibHoO pacmeHuu u
)KUBOMHbIX U uccriedosame UX 8 0CmMereHHoM
Kapn ®paHuesny Pynbe 83aUMHOM pa3sumuu opaaHu3ayuu u obpasa Xu3Hu
(1814 — 1858) rnocpeodu ornpeoerieHHbIX ycriosuu».
K. ®. Pynbe. «O 3agayax akonoruny», 1851.

Npodreccop MockoBckoro
YHUBEpPCUTETA
[NepBble akonornyeckne
paboTbl B Poccuu



H. A. CeBepLOB

Hukonam Anekceesunyd

CeBepLoB

(12827-1 8895)
YyeHuk K.®.Pynbe, 30050r un

NyTeweCTBEHHWK, OOUH N3
OCHOBOMOJTIOXKHUKOB 3KONOrnm
B Poccuun

«lMepuoanyeckne aABNeHUs B XXN3HU 3BEPEN,
nTuu n rag BopoHexckon rydepHumy (1855)

Camoe rnoriHoe 3HaHue 0 CmpoeHuU
JKUBOMHO20 op2aHu3Ma — He boriee Kak
rnodz2omoesumeribHoe 071l uccriedoeaHus
XXUBOMHOU XU3HU. .. [Janee Heobxodumo
uccriedo8amp XXU3HEHHbIE S18/1eHUS,
Komophbie cocmaersom Hpasebl U obpa3s
XKU3HU xusomHoeo. OHU cornpsizaromcsi
8/1USIHUEM CpeObl, 8 KOMopoU xusem
JKUBOMHOE.



Teopusa aBontounn

YXaH Batuct Namapk Hapns Pobept [JapsuH Andpen Paccen Yonnec

(1744-1829) (1809—1882) (1823 — 1913)
«Punocodus 3oomorun»  «POMCXOXKAEHWE BUOOBY «Bknap B TEeoputo
(1809) (1859) €eCTeCTBEeHHOro otbopa»
(1870)
lepsas nonbiTka e Co3pan 0AHOBPEMEHHO
B EICTDOVIHO K B cHHou ¢ Y. JapsuHom Teopuio
1 LIenoCcTHON Teopuu 3BOJTHOLIMOHHOM ecTecTBEHHOro oTbopa.
9BOMIOLMMN XMBOFO MUpA. Teopun (4apBUHU3M). OauH U3 ocHoBaTenel

3ooreorpadoumn.



[1aTbIM 3Tan pa3BUTUA 3KOMOruu

lNMepunop: BTOopasa nonoBuHa (1866 r.) XIX — cepeauHa (1936 r.) XX BB.

[JoMmnHMpoBaHME haKTOpManbLHOU ayTIKOSIOrUN —
n3yvyeHne ecteCTBEHHOM COBOKYMHOCTU BUAOOB,
HEMPEPLIBHO NepecTpanBaoLLNXCS
NPUMEHNTENBHO K U3BMEHEHUIO (PaKTOPOB cpeAbl.

OnpegeneHne NoOHATUN
«donoueHos» (1877),
«3Kocuctema» (1936),
«donoreoueHo3» (1942).



OpPHCT [ekKkenb

aBTOp TEPMUHA «IKOMNOrmsa»

«JKosiorma - obLaa Hayka ob
OTHOLLEHUNSAX OPraHN3mMoB K
OKpy>katoLlien cpee, Kyaa OTHOCATCS
BCE YCNOBMUSA NX CYLLIECTBOBAHUA»

GENERELLEN  MORPHOL 1 Sdioplunagsacidiidite

o 2
APHCT r’EHPUX F'EKKEJ1b L , | 1
(Haeckel, Ernst Heinrich) - =
(1834-1919) O6Lwas mopdonorus EcTecTtBeHHas ucropus
opraHuamoB (1866) MuUpoTBopeHusi (1868)



Pa3Butre akonorun Bo BTopoun nonosmHe XIX B.

B ueHmpe eHuUmaHuUs — op2aHU3M

OCHOBHbIE HanpaBneHusa nccneaoBaHUN:

e OnuncaHne obpasa Xn3Hn pasHbiX BUOOB

e /13y4yeHune XN3HN B SKCTPEMASIbHbIX YCNOBUSX
(ApKTUKa, NYyCTbIHN)

e 3aKOHOMEPHOCTU BNUSHUA haKTOpOB Cpeabl
e CBsA3b MOpdONorMn opraHN3mMoB U cpeabl 0OUTaHNS

e [lepuognyeckme SABMEHUS B XXN3HN OPraHn3mMoB
(CE30HHOCTb, CYTOYHbIE PUTMbI)



A. . MngageHoopd

Ycriosusi xu3HeHHbIXx sereHuu 8 Cubupu 2opa3oo
rnpouwe, arnaesHble opya dpyaa obycraenusaruiue
MPUYUHbI, OM KOMOpPbIX OHU 3a8Ucsim,

Jposernsaomes mam 2opa3do pesde, mak 4mo cambil
=Hedocmam01< 8 pa3Hoobpasuu popm I
criocobcmeyem riyduwemMy rnoHUMaHur obuwux =
3aKOHOB XKU3HU.

«O npenmyLLecTBax nccrnegoBaHum NpMpoabl B CypoOBOM
Knumare», 1869

Apkmuka 0115l 9Kosio2a — 8ce pasHo, Ymo amom
8o00opo0a 0ris hu3uka.

akag. HO. 1. YepHos, 1998

MuaneHgopd Pyccknin ectectBoucnbiTatesib, NyTeLLECTBEHHUK,
Anekcanap uccnegosatens Crnbupu.
PefopoBuy N3y4yeHne npucrnocobrneHnin pacTeHNn N XXUBOTHbIX K
(1815-1894) KN3HN B CypOBbIX YCIOBUSIX.

OOWH 13 OCHOBOIMOOXHMKOB 300reorpadun.



YKnsHeHHble doopMmbl

E. Bapmunr (JaHng)
«Oukonorunyeckas reorpadusa pacTeHuiny,
1895

K oOHOU u mou e XXU3HeHHoU
gopme ripuyucrissromcs ece euokbl,
obnadarouwjue cXxoOHbIMU
rpucrocobrieHUsiMu U 8HeWHOCMbHO,
rnpuyem He obpauwaemcsi 6HUMaHuUe
Ha cucmemMamu4ecKoe rosioXeHue
amux euoos. Budbl pacmeHuti — amo
me eOUHUUbI, KOmopbIMU
3aHUMaemcsi cucmemamu4ecKasl
bomaHuka, XXU3HeHHblIe hOpMbI —
amo eOUHUUbI 3KoroauyecKkou
2eozpaguu pacmeHud.

E. BapmuHr, 1896




[lpaBuno beprmaHa

Ecnu cywecmayem pod, euldbl KOMOPO20 OMIUYarmMcs MosibKo 8eslu4UHOU,
moea0da boriee mernikue 8udbl 3moao poda bydym mszomemsb K boriee

mensioMy Krumamy, ripudemM 8 mo4YHocmu 8 coomeemcemaeuu ¢ Ux Maccod.
Kapn beprmaH, 1847

OTHoweHne obbema K NOBEPXHOCTY (= TensIonpoayKUMn K Tensiootaade):

S, = 6a° S, = 6(2a% )= 244’
i /, = (2a) =80

T_Vl_a3 _ﬁ T_V2_8a3 _a

N _a _V._8a _a

S, 6a’ 6 2T S 24d® 3




[lpaBuno AnneHa

KueomHbie, obumarwue 8 obnacmsx ¢ rnpeobnadaroWumMu  HU3KUMU
mewmrepamypamu, uMerom, Kak rnpaesuno, boree Kopomkue ebicmyraruue d4acmu

mena (ywu, naribl, X80cm, HOC) 10 cpasHeHuUr ¢ obumamensamu bosiee merinbix 30H
u obrnacmed.

L. AnneH, 1877

AmMepuKaHcKum
3aqu



JKOonormsi opraHn3ma

Taknm obpasom - B cepeaunHe XIX B. BO3HMKIIO0 ocoboe HanpasneHne - 3KoJs1o2uUst

BHayvane - Ha ypoBHe 13y4yeHns omaoesibHbIX Op2aHU3MO8.

BaXxHble 0000LeHna opraHn3MeHHOU 3KONoruu
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1. ObLwKne 3aKOHOMEPHOCTU
BNUAHMA oakTOPOB cpedbl Ha
opraHmambl. AganTtauun.
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2. YYeHue 0 XN3HEHHbIX hopMmax.
KoHBepreHuun.
JKONnornyeckmne Krnaccmdmkauumn.,

I\

AKTUBHOCTb

Bpems

4. dkonepunogmsm. buopnTmel.



Kapn Mébunyc
(1825-1908)

[loHaTMe duoueHosa

buouyeHo3 — 3mo 0b6beOUHEHUE XKUBbIX OpP2aHU3MO8,
coomeemcmasyruiee rno ceoemMy cocmasy, Yucsiy euoos u
ocobel HeKOmopbIM CPEOHUM YCII08USIM CPEODbI,
0bbeOuUHeHUE, 8 KOMOPOM Op2aHU3Mbl C8513aHbl
83aUMHOU 3a8UCUMOCMbIO U coxpaHsiromces briazooaps
MOCMOSIHHOMY Pa3MHOXXEHUKO 8 orpederieHHbIX Mecmakx.
«O buoueHosze», 1877

O6beKT akonorum - coobuiecTsa opraHM3mMos!
(a He OTAENbHLIN OpPraHnU3Mm)

SN

‘ -




Pa3Butne noen dnoueHosa

B OCHOBHOM — M3y4YeHME pacTUTESbHbIX COObLLECTB (PUTOLIEHO30B)

duTocoumnonorus >

C. .
Kop>XXUHCKNK
A. K. Navockmn

... B ocHose pacmumeribH020
coobuwiecmea 3aroxeH rnpuHyurn,
umMmerowul 8 sudy 8bi200y ueroeo, a
He cocmasrfarwux e2o ar1IeMeHmos.

A. K. avockuin «O pacTutenbHOM
coobuectBe», 1921

[[eobOoOTaHUKa

B. H. Cykaues

B. B. AnexuH

J1. T. PameHckuin
A. Tl. lLleHHukoB
®. KnemeHTC

K. PayHkuep

K. bpayH-brnaHke



[ paHuLbl BMoLEHO30B

[paHnLbl Mexay bnoueHo3amu MeHee onpeaeneHHbl, YeM rpaHuLbl Mexay
opraHuamMamn. JIUCKPETHOCTb UM KOHTUHYYM?

[nCcKpeTHOCTb
(peanbHble rpaHnLbl)

LieHoTM4eckum
KOHTUHYYM




[ paHuLbl BNOLIEHO30B — NPaKTUYECKUN aCnekT
OnpepenexHune rpaHuL, 6”Pé@6'8?§|§mf| 5&8@(955%? ans knaccudukauum
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CTpyKkTypa bmoLeHo3a

JKonornyeckas CTpyktypa bmoueHosa -
Habop N COOTHOLLEHWNE KU3HEHHLIX (OOPM

TyHAOpOBbLIV Nyr [ToMeHHbIN nyr Anbnnnuckum nyr

B oaouHakoBbIX ycrnoBusax opmMupyroTcss OGuoueHOo3bl,
CXOAHble MO BHELUHEMY ODNKMKY 3a cyeT npeobnagaHus
OQMHAKOBbIX XXN3HEHHbIX doopm. [1pwn 9TOM
TaKCOHOMUYECKUN CcOCTaB OMOLEHO30B MOXET ObITb

Pa3rnMnNyHbIM.



buornueckue cBa3u

B ocHose cyuwecmeosaHUSs
buoueHo308 riexxam 83aumooelicmeausi
op2aHuU3Mo8 Mexxoy cobod.
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Camopa3sBntne b1oLeHO30B
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KoHuenuus KnnmMakca
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Cykueccust — camopassutue dakTireasrorOcoplIsechnBa
dpenepuk KnemeHTtc pacTuTenbHbIX cooblwecTBy, 1929

(1874-1945)

Teopua cykueccuu

PasHoobpasne

Bpem



OCHOBHbIe 0000LEeHna buoueHonornn

e Co3naHue knaccmdukaumm bMoLIEHO30B
(reoboTaHUYeCKME KapThl)

e 3aKOHOMEPHOCTN CTPYKTYPblI BMOLEHO30B (PYCHOCTb,
MO3aN4HOCTb)

e Knaccudukaumns bGMoTn4ecknx cesasemn
e KoHLenuua aKkonorm4eckom HULLIu

e KOoHLUEeNUMa ycTon4nBoCTM U caMoperynsibum
ououeHo30B

e 3aKOHOMEPHOCTN caMopas3BUTUSA BUOLIEHO30B



AyTSKOJ'IOFVIFI N CUHOKOJ10TNA

IKonorug

/S

Il BomaHu4eckut koHepecc (bproccernb, 1910)

/

JKonorus Konorus
OpraHn3mMoB coobOLlecTB
- OkoMopEYTAH B NHEIe dhopmbi) - CrpykT{BHHIBRENBoLeros08
- @akTopHaga aKkonorma (BnmaHne gaktopoB) - bnotnyeckne B3anmooencTaeums

- Bnoputmbl - Cykueccun



Yapnb3 OnToH
(1900-1991)

THE ECOLOGY OF
INVASIONS
BY ANIMALS
AND PLANTS
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Kkonorus HaIJJeCTBVIVI

XMBOTHbIX U pacTEHUN,

1958

nOﬂyJ'IFILlI/IOHHaFI IKOJIOorm4

1930-€ rr. — popmMnpoBaHME HOBOIO
HanpaBrieHNA —3KONorum rnonynaunm

[Monynsauus — rpynna ocoben ogHoro Buaa,
B3aMMOAENCTBYIOLLNX MexXay cobon n Hacensowmx
obLwyto TeppuTopULo.

Te ecTb OpraHu3mbl OOHOro BMaa o6beanHeEHbI B
LeNIOCTHbIE rpynnbl — nonynaumn. Ha ypoBHe aTux rpynn
OENCTBYIOT 0COOble 3aKOHbI.




[NonynaumMoHHasa CTpykTypa Buaa

Bug — coBoKynHOCTb nonynsaunin. HapylieHne cBasu mexay nonynauusMmm
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[TonynsunoHHasa cTpykTypa Buaa
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CTpyKTypa nonynsiumnm

PasHble nonynaumm

XapaKkTepusyrTca pasnmyHou
NPOCTPaHCTBEHHOM CTPYKTYpPOUn —
pacnonoXxeHnem ocoben B
NpoCTpaHCTBE

PaBHOMepHoOe ['pynnoBoe




CTpyKTypa nonynsymu

[MonynsaumMmM ogHOro BUaa MoryT pasnmyaTbCs COOTHOLLEHUEM Ymcna
ocobel pasHbiX BO3paCTHbIX Fpynmn

KeHusn CLWA Utanusa
Boapacr Aara poxaeHnus
80+ I flo 1915
75-79 | 1915-1919
70-74 | 1920-1924
65-69 1925-1929
60-64 1930-1934
55-59 I_]_ 1935-1939 [
50-54 1940-1944 |
45-49 | | 1945-1949 |
40-44 l I 1950-1954 |
35-39 ] 1955-1959 [
30-34 I 1960-1964 [
[ | 25-29 | | 1965-1969 I
[ I 20-24 | 1970-1974 [ |
[ | 15-19 l 1975-1979 [ |
[ | 10-14 1980-1984 |
5-9 1985-1989
pe— L 0-4 || | Ll ) 1990-1994 | | || .
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Hons or obwen yncnenHocTu nonynsaumm, %

Bo3pacTHas CTpykTypa HacerneHusi Tpex CTpaH C pasfMyHbIMU CoLuanbHbIMM
YCIOBUAMM



[nHamunka nonynauumn

ﬂOFVICTI/I‘-Ie(?Kl/IVI 3aKOH pocTa EA EmkocTb cpeab! (K)
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- NCTOLLEHUNE 3allacoB
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[ omeocTas nonyndauumn

CyLLeCTBYOT MEXaHN3Mbl caMOperynauum nonynauuin.
Perynsaumnsa ocywecTensieTca no NpuHUuny obpaTtHon CBA3MN.

YncneHHoCT
b

CMepTHOCTb

Bpem
S
[duHamunka YNCreHHOCTU N CMEPTHOCTH
aapHmn



KoHuenuna akonormyecknx ctparternm

Bl paapéone Moo (CReCe LA e e ETINRaH Ny 108 QapKaaueym LU e U
OpRFEHIBRAc G COE0YECMCHIOREIND GEIRCDOXDCHEIGNSK1a OPY@EmEUL, 8
PHEVIHDIKBE U A 6ETYHINTH200Y U DDERD © REHBQRe+aI80Nnppma
ro0RBIEKIB38 EXENIS 6 /KO DGR E- Iy O 3MB OHEKD M acBiLLe HHOU cpede
060e0@ed0E0E-KD BROEIL] HHD OILIKPE) 2 DO BMET ICr|pamezuel
bydem pacxodoeaHue b6orbuwo20 Konudecmea skepelieepLoB, 1855
rnosbileHUe cobcmeeHHOU 8biXKugaeMocmu U Ha rnpoodyuuposaHue
60riee KOHKYPEHMHOCMOCOBOHbIX MOMOMKOS.

Ipuk MNMnaHka, 1970

CTtpaterus 60nbLLIOro Yncrna NoTOMKOB C CTpaTernsi Manoro Yncra noToMKOB C
BbICOKO CMEPTHOCTbIO BbICOKUM BbIXXVBaHUEM



OcHOBHbIe TeopeTnyeckme ob6o0LLeHNS
nonynAaunoHHOW 3KoONornu

e Kputepumn gns onmcaHuns nonynsauum (CTpykTypa nonynsiuumn)
e Knaccudukauma mexnonynaumoHHbIX B3auMogencTemnn

e 3aKOHblI AMHAMWKM MONysaumMn

e [omeocTas nonynauun. MexaHn3ambl romeocTasa

e Teopunsa 3KOorM4ecknx cTtparernm



LLlecTon aTtan pa3BuTUA 3KONOrnMn

NMepuon: 40-70 rr. XX B.
CuctemMHbIM Noaxoa K nccriegoBaHUAM NPUPOAHbBIX CUCTEM,

doopmMupoBaHne GMoreoLeHoONorMmn 1 ooLLen IKOrIorum,
Kak caMOCTOATENbHbIX dyHOaMEHTarbHbIX OMOIOrnYecKkmnx
HaykK,

OOMWUHNPOBAHNE CUHIKONMOIM4Y€eCcKoro
(brnoreoueHoONOrM4eCKoro) HanpaBlieHUS,;

N3y4YeHne rnpoLeccoB MmaTtepmnaribHO-3HEPreTU4ECKOro
obmMeHa,

pPa3BUTUE KOJTINHECTBEHHbLIX METOO 0B
N MaTeMaTn4eCcKoro MmoaesrinpoBaHuA.



KoHUuenumnsa aKoCUCTEMbI

boree enybokum ripedcmasrieHUeM 8rsemcs
uesriocmHas cucmema, eKrirodaroulasi 8 cebs He
MOJIbLKO KOMIIIEKC Op2aHU3MOo8, HO U 8€Cb KOMIIIEKC
gusudeckux gpakmopos. Xoms opaaHU3MbI 8 repasyro
o4yepedb mo2ym rpemeHdo8ame Ha Hall UHMepec,
Koz20a Mbl rbimaeMcs MbIC/IUmMb pyHOameHmarsibHo,
Mbl He MOXXeM omaeriumb UX Om OKpy»Karoweu
CcpeOkl, C KOMOopPOoU OHU GhopMUPYOM OOHY
U3UYECKYO cucmemy.

A.TeHcnn «O6 akocucteme», 1935

ApTyp TeHcnn
(1871-1955)

PeoyueHThl

Kpyzaoeopom

[MpoayueHTbl

UCyMeHTbI



Bnagummp
Hukonaesuny

CykaueB
(1880-1967)

buoreoueHos

S KaK yyacTok

BuoreoueHo34#10XHO onpe,u,en

ok

Xusomuoe
HaceneHue
(300ueHo3)

Pacmu-
mensHoCMmb
humoyeHos

Mukpo-
Op2aHu3Mbl
{muxkpobo-
UeHO3

Cxema buoreoueHosa (13 pabotel B. H. CykaueBa)
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KoHuenumnsa npogyKkTMBHOCTU

[MpoAyKTUBHOCTbL — CKOPOCTb, C KOTOPOU
NpoayLEeHTbl 9KOCUCTEMbI PUKCUPYIOT
CONMHEYHYI0 SHEPruto

N3mepeHne npoayKTMBHOCTU 3KOCUCTEM — METOANYECKM NMPOCTO, HO TPYAOEMKO!



[ToTOKM 3Heprun. Tpoduyeckne Luenu

Bcem akocuctemam

KOHCYMEHTbI 10 [k CBOWCTBEHHLI OnpeaesieHHble
3 nopsaka KOSIN4eCTBEHHbIE COOTHOLLEHUS
NnepBUYHON N BTOPUYHOM
KOHCYMEHTbI 100 Ox NpOAyKLMK
2 nopsigka
KOHCYMEHTBI P 2 __
1 nopsigka ) GUl oy
L o
MpoayueHTbl | [ 8 10 000 O

1 000 000 Ix ConHe4YHOoW 3Heprumn

[MpaBuno NnMpamuabl: Ha KaXxaom nocnenyowem Tponuyeckom
YPOBHE KONMMYECTBO BMoMacchl, CoO34aBaeMol 3a equH1ULY BPEMEHM,
MeHblle, YeM Ha NocreayrLem



OcHOBHbIe TeopeTnyeckme o0b6o00LLeHNS
buoueHonormu

0 KpyroBopoT BellecTBa (bnoreoxmmmyeckme
LMKIIbI)

0 npeBpalleHns aHeprun (Tpopuyeckue Lenm)

0 KoHuenuusa NPoayKTUBHOCTHU



CeanbmMoun aTan pas3BUTUS SKOMNOrnm

NMepuon: c¢ 80-xrr. XX B. no HacTosiwee BpemMs

«IJKosornsaumnsa» Bcex oTpacrien Hayku.

CTaHOBIEHNE 3KOSTOMMYECKUX HaYK
coumanbHOM N NONUTUYECKON HanpaBlieEHHOCTN.

Bo3pactaHue nHtepeca K U3y4eHuto nonynsuun,
AVNHaAMUKN dOpMUPOBaHNS OMOreoL,eHO30B
B CBSI3/ C aHTPOMOreHHbIMWN HapyLUEHUSIMU.

CokpalleHue onncarterbHbIX
N pacLUNpeHNE KOMMMEKCHbIX UCCNENOBAHUN.

OpraHusauyus
OONroBPeMeHHOro 3KONorm4ecKoro MOHMTOPUHra
pasHbIX YPOBHEW (HA3eMHOro, perMoHanbLHoro, rnobansHOro 1 ap.)



OcobeHHOCTU pa3BuUTUSA akonormm B XX B.

e Maremarunyeckoe MoaernnnpoBaHne

e KomnbloTepusauns. basbl AaHHbIX.
KonnyecTtBeHHbIe oueHKU. [1porHossbl

e MexgyHapogHoe coTpyaHUYECTBO
e [IpnknagHaga akonorusa. OxpaHa npmpoab!

e OpraHn3aumoHHbIE MEPONPUATUS
(obLecTBa, XXypHaribl, COBELLLAHNS)



MaTtemaTtndeckoe mogenupoBaHue. [1porHosol

[MpocTtenunn npumep: ypasHeHus Jlotkn-Bonbreppbl
Ha OCHOBE YpaBHEHWS JTOTMCTUYECKOro POCTa NONynsuun:

dN _ K-N
/ dt K \
[Monynauum xvwHuka m KoHKypupytoLine
dN XepTBbl dN nonyAauWn _ , a7
dtlzrlNl_plNlN2 dlzrlNl 1 }< il
{ 1
dN _N. —
J *=p,N,N,-d N, 2T, =N, LS LI=C
! dt K,
Pbicb 1 3adu B ['ya30HOBOM 3anuBee MaTemaTtnyeckasa moaernb
20
a O
5 15|
2 0
o 10
s 0
F S
0
0 L L L L 1 I 1 1
184 186 188 190 192 MoKoneHus

5 5 5 5 5



CTpyKkTypa bmoLeHo3a

Bugosasa cTpykTypa buoueHosa

CyLiecTByeT N 3aKOHOMEPHOCTb B pacnpeaerneHnm Bugos rno oounuo?

[A\NAY

Obwunue Bmnaa, %

1 2 3 4 5 6 7 8 9 1

PaHr Buoa Bigma@uectse (S)
coobLulecTBe



MexgyHapogHas buonornyeckas nporpaMmma

Llenb — «BbIsBUTb OCHOBHbIE 3aKOHOMEPHOCTW pacnpeaeneHust 1
C 1964 r BOCMNPOM3BOACTBA OPraHNYecKnx BELLIECTB B MHTEpecax Hanbonee
' paLVOHAaNbHOro NCMOb30BaHUS UX YENOBEKOM M MOMyYeHus
MaKCMMarnbHOW NPOAYKTUBHOCTM Ha eAUHULY Niiowiagn B NPUPOAHbLIX
NN KYNbTYPHbBIX YCNOBUSAXY.

[Jo0—500
[1500—1000
5 1000—2000
B >2000
OxeaH (r/m2)
Jo—125
125250
= >250

3mepeHne NpoayKTMBHOCTU CyLUN U OKeaHa



KoHeu XX Beka

e KatacTtpodunyeckmn pocT YNCNEHHOCTU HaceneHus

e TexHosnormndyeckmn B3pbIiB. [1pUOPUTET TEXHNYECKOIO PasBUTUS
B yLLepb rapMoHUM C NPMPOAON U COBEPLLEHCTBOBAHUIO KYNbLTYpPbI.

e /Innio3us HE3aBUCMMOCTU OT Npupoabl U Bce bonbLlias 3aBUCUMMOCTb
He aene (HexBaTKa pecypcos).

e OKOHYaTenbHOe 0CO3HaHMe OrpaHNYEeHHOCTU PECYPCOB
(He TONMbKO YyYEHbIMWU, HO U NOSIUTUKAMMN)

e [Ipobrnema oxpaHbl Nnpupoab!

Oco3HaHne HeobXOAMMOCTM NEPECTPONKN SKOHOMUKU
B COOTBETCTBUU C IKOSNTOrMYECKUMU 3aKOHAMU

Pe3yn braT. 3KOJ10Irn4d repecrtaeT

ObITb TONMBKO akagaeMn4ecKomn konorus
. PasmbiBaHMe TepMMHa
HayKou, CTaHOBUTCH ——>  CTaHoBUTCA —
y . y «IKosornsa»
TeopeTunyeckon 6ason MO/HOW

NPMPOaONONb30BaHNS



Pa3mblBaHMe cMbiClia TEpMUMHA
«3KONorna»

Cenyac ncnonb3yeTcs B CMbICIax:

® akagemunyeckaqa Hayka (MCXO4HbIN CMbICh)
® COCTOSAHME, TUM OKpYXKatoLlen cpeabl (aKonorns ropoaa)
e OXpaHa npupoabl (MUHUCTEPCTBO 3AKOSOrmun, 'PMHMNNC)

® CTerneHb 3arps3HEHNST OKpYXXatoLen cpeabl
(3KOSOrnM4YecKn YNCThIN)

® BblipaXeHne rapMoHnK («3KOSTOMMYECKOE MbILLSIEHUEY,
9KOMorns = XopoLLlo)



OnpeneneHne 3KOMNornu

AKOJNOIN'NA — Hayka, nayvarouiaa B3aMMOOTHOLLIEHUS
XXUBbIX OPraHM3MoB MeXay cOO0M U C OKPYXKaroLLEN NX
NPUPOAHOWN CPENON, a TaKXKe opraHu3auuto u
dyHKUMOHNPOBAHME HAAOPraHU3MEHHbIX

CUCTEM Pa3fINYHOIO YPOBHSI.

Buonornyeckas Hayka

CouuarnbeHble NpobriemMbl, 0OxpaHa Npupoabl — APYroe.



