DJKOJIOTHSI KaK HayKa
KparHas uctopust 3KOJIOTHM.
[lenu v 3a1a491 DKOJIOTUH.
OCHOBHBIE METOJIBI DKOJIOTHUH.



_ TepmuH «oK010215% TPOUCXOTUT OT APEBHETPEUECKUX CIIOB
01KOC - oOuTanuIe, XKWIUIIES, JOM, UMYIIECTBO M A0)0¢ -
MIOHSTHE, YUCHHUE, HAyKa

C TEpMHHOM «9KOI02Us BEChbMa CXOJEH TEPMHH
«IKOHOMUKA», B  KOTOPOM  JPEBHEIPEYECKOE  CJIOBO
VOIOG O3HAYAECT  OMNPEACICHHYK)  TECPPUTOPHIO,  BEICHHUE
XO3MCTBA HA HEU.

OTcroza J0CIOBHO, 3KOJIOTHS - 3TO HAayKa O JIOME, B KOTOPOM
Mbl JKHMBEM, a J3KOHOMHUKA - HAyKa O BEIACHHUU JOMAIITHETO
XO3IHUCTBA.

DKOJIOTHSI U PKOHOMHKA B HACTOAIICE BpPEMs TECHO
B3aUMMOCBS3aHbl U HE TOJILKO 110 CO3BYYHIO, XOTS OHM 4YacTo
HaXoasITCs B KOH(IMKTHBIX OTHOmeHusAX. C JadbHEHIINM
Pa3BUTHEM YEJIOBEUECKOTO OOIIECTBA 3TA CBSI3b OyJET BCE Oosee
YKPEIIATHCS.

Ot Toro OyzeT Jau HalaeHa MEXy HUMU FapMOHMS WU XOTS
Obl B3aMMOBBITOJHOE COTPYAHHYECTBO BO MHOIOM 3aBHCHUT
Oyayl1iee 4eJI0BEeUECTRaA.



CuuTaercs, 4TO0 TEPMHH «IKOJIOTHSD HPEAI0KUI HEMELKHI OMOoJIOT U
ABOJIIOLMOHUCT Oprcm [exkens B 1866 I. B cBoell kHure «BceoOmas
MOP(OIOTHS OPraHU3MOBY.

B cBoeli nocnenyroiieii 1 HanbOoJiee M3BECTHON KHHTE «EcTecTBeHHas
UCTOpUsT MUPOTBOpeHUs» (1869) oH nan Takoe NMPOCTPAHHOE OIPEICICHUE
HKOJIOTHHU:

ITox skomorver Mbl IMTOHUMAEM CYMMY 3HAHUH, OTHOCAIIUXCS K SKOHOMHUKE
MPUPOABI: HU3YUYEHUE BCEM COBOKYIMHOCTH B3aMMOOTHOIIEHHWM KHUBOTHOIO C
OKPYKAIOIIEW €ro Cpelol, KaKk OPraHUYEeCKOM, TaK M HEOPTaHUYECKOM, U MPEKIE
BCEIO — €ro JIPYKECKUX WJIHU BPaXKIACOHBIX OTHOLICHHUU C TEMM >KUBOTHBIMHU WU
PACTEHUSIMH, C KOTOPBIMHU OH MIPSMO HJIM KOCBEHHO BCTYIAE€T B KOHTAKT.

OIHUM CIIOBOM, DKOJIOTHSI - 3TO M3YUYEHHUE BCEX CIIOKHBIX B3aMMOJICHMCTBHM,
KOTOpbI€ JlapBUH Ha3bIBAET YCIOBUIMHM, TOPOXKAAIOIIMMHU O0pHOY 3a CYIIECTBOBAHHUE.

Dpucr lekkens (1834 — 1919)




Takum o0pazoMm, TOTYKOM K (HOPMYIMPOBKE IOHSATHS
(OKOJIOTUS» SBHUIACh  ABOJIOLMOHHASA Teopus  Yapnza
Jlapsuna (1809 — 1882), M3JI0KEHHAsT B  KHUIE
«IIpoucxoxxaeHue BHIOB MOCPEACTBOM  €CTECTBEHHOTO
oTOOpay, BelmeAlIeH B 1859 I

OIHEUM M3 KIIOYEBBIX €€ IIOJIOKCHHUH SBIISIETCS
IPEACTABICHUE O eCmecmBeHHOM 0mOope Kax BadCHeuulem
Gdaxmope 3680110yUU OPSAHUZIMOS.

EcTtecTBeHHBIM OTOOP OCYIIECTBISICTCS IOCPEICTBOM
niddepeHInpOBaHHOM CMEPTHOCTH ocobeit ()
BO3JeUCTBMEM  (DaKTOPOB BHEIIHEH CpeAbl M BbDKHUBAHMS
HanOoJjee IMPUCHOCOOICHHBIX U3 HUX.



CoBpeEMEHHOE OMNPEACICHUE PKOJOTHMU KaK OMOJI0rn4eCKOn
Hayku pan /Jwceun Jlukenc B 1992 1. B CBOEH KHHUTE
«IKOCHUCTEMHBIN MOJAXOA. ET0 IMpaBOMEPHOE 1 HEIIPABOMEPHOE
HCIIOJIb30BAHUE:

«DKOJIOTHSA SABIAECTCA HAYYHBIM M3YYEHUEM ITPOLECCOB,
OTIPEAEIISFOLINX YUCJIEHHOCTh 17| pacnpoCTpaHEHUE
OpPraHU3MOB, B3aUMOJECUCTBUE MEXKJIY OpPraHu3MaMu U
B3aUMOJICHCTBUE OPraHU3MOB C TOTOKAMHU U TpaHC(hOopMalnen
SHEPIUHU U BEIIECTBAY.

Ha 5-m MexayHapoJHOM 3KOJIOTHYECKOM KOHIpPECCe
(Anonwus, 1990 r.) skoa0rus onpeneicHa Kak:

«...buonorunueckas Hayka, KOTopas UCCIEAYET CTPYKTYPY
M (YHKIIMOHUPOBAHME CHCTEM HAJOTPAHU3MEHHOIO YPOBHS
(mOmyJAIMA, COOOIIECTBA, SKOCUCTEMBI) B NPOCTPAHCTBE U
BPEMEHM B €CTECTBEHHBIX W M3MEHEHHBIX YEJIOBEKOM
YCIIOBUAXY.



Kparkas ucropusi 3K0J10ruu

XOTSl TEPMUH «IKOJIOTHSD MPEATOXKUI J.1 €KKellb, OH HE TOJILKO HE OBLI
OCHOBATEJIEM 3TOW HAyKH, HO J1a€ HE BHEC B €€ PA3BUTHUE NMPAKTHYECKHU
HHUKAKOTO BKJIAJA.

OcHOBaMH PKOJIOTHYECKUX 3HAHUM JIIOJIM pacmoarajiy elie B IITyOOKou
apeBHOCTHU. IIepBOOBITHBIM JIIOASM IS BBIKUBAHHS HEOOXOAUMBI OBLIM
onpee/ieHHbIe 3HaHUS 00 OKPYXKAIOIEeM MX MHUpPE - IIPUPOJHBIX SIBICHUSX,
o0pa3e XU3HU U PACHPOCTPAHCHUM OXOTHUYBHX >KUBOTHBIX U XUIITHUKOB,
MeCTax Mpou3pacTaHus ChbeAOOHBIX paCTECHUH U T.1.

Pa3po3HEHHBIE BKOJIOTUYECKUE CBEIACHUS BCTPEYAKOTCS B IPEBHEM
WHIUKWCKOW W KUTAWCKOW JIUTEPATYPE, B KHUIAX JIPEBHETPEUECKUX U
PUMCKHX HATYpPAIUCTOB.

OnpeneseHHbIE  AKOJIOTHYECKUE CBEICHHUS MOXXHO HAWTH YK€ B
€CTECTBCHHO-HAYYHBIX  TpPyJaX aAHTUYHBIX YYEHBIX, OCOOCHHO Y
Apucmomenss — OCHOBarellsl HAy4yHOW 30010ruu U Teogpacma -
OoCHoBaresist HayyHor OoraHuku (IV Bek 10 H.3.).

[Tocnequuii onucan Ouosiornueckue ocooeHnoctu 6osiee 500 BUIOB
pacTteHuy, mnpouspactaBmux B Boctounom CpeamzemHoMopbe u FOro-
3anajgHon A3un.



Brigaronuiica IpeBHErpeYeCKuil yueHbld Apucmomens (384 — 322 1.

70 H.3.) B cBoel KHUIre «O 4acTsAX >KMBOTHBIX» OIMCAJI CTPOCHHUE W 00pa3
xn3HU 0K0JIO S00 BUAOB BOAHBIX U HA3EMHBIX KUBOTHBIX.

B npyrom tpyne «HcTopusi KUBOTHBIX» APUCTOTEIDh ONUCAII PA3HBIE
BUJIbl XUIIHBIX >XHUBOTHBIX W KX OTHOUIEHHUS CO CBOUMHU KepTBamu. B
YaCTHOCTH, OH YKa3aJ] Ha 3HAQUECHUM XUIIHUKOB — JIMCBI U XOpsd B
CIAEPKUBAHUU POCTA YUCIIEHHOCTHU MBIIIEBUIHBIX IPHI3YHOB.

ApI/ICTOTeJ'IB BBCJI IIOHATUA «POa» U «BHUI», BBIACIINII Ba)KHEHIIINE
TAKCOHOMHUYCCKHUC TIPYIIIbI XHWUBOTHBIX, B HX YHUCJIC «TCINIOKPOBHBIX» H

«XOJIOAHOKPOBHBIX). On J0Ka3aJl, 4YTO KHUTBI H I[CJ'IB(bI/IHBI HC pI)I6BI, a
MIJICKOIINTAIOIIHNC.

Apucrorenb




Kpome Toro, Apuctoresnp SBISJICS NOMAIIHUM YUHUTEIIEM Alekcanopa
Makeoonckozo.

B 332 romy no H.3., IO CBUAETEILCTBY APUCTOTEIS, AJIEKCAHAP
MakenoHCKuil BO Bpems ocajibl (pUHUKUKCKOro ropojaa Tupa Ha moOepexbe
CpeanzeMHOro MOpsi CIIyCKaJiCsi HA MOPCKOE JTHO B BOJIOJIA3HOM KOJIOKOJIE —
MIEPEBEPHYTOM CTEKJITHHOM COCYZE, HATOJTHEHHOM BO3TYyXOM.

Kak ormernn neronuceny - «uydeca boowcvu uzymieHus 6Csa4ecKozo
docmotitbly, IPOU3HEC 1Iapb MakeI0OHMH, BHOBb OKa3aBIIIMCh Ha CYIIIE.

Aunexcanap MakenoHCKu




B Cpennue Beka B 3amagHou EBporie MOXHO BBIJIECIHATH
CTPAHCTBYIOIIETO MTAJIBIHCKOTO MOHaxa @Ppanuyucka Accuzckozo
(1182 — 1226), ocHoBarenas opAcHa (PpaHIMCKAHIIEB, IIOCHIE
CMEPTU 00BSBICHHOIr0 BaTukaHOM CBSTBHIM.

B ero mpomnoBensix MOXKHO MPH KEJIAaHUU YBUJIETh NPHU3BIBBI K
OXpaHE MPUPOABI; KaK HaNpUMEp, €ro BbICKa3biBaHUE «Bcskoe
IbIXaHUE CYIIECTBYET HA 3eMJI€ MO IIPaBY».

[ToaTOoMy psil 3ammagHbBIX YUYEHBIX paccMarpuBaeT DpaHiucka
ACCH3CKOr0, Kak IEPBOTO 3KOJOra M JIAXE MPEAJIararoT CUUTATh
€ro HEOECHBIM MOKPOBUTEJIEM SKOJIOTUM U BCEX IKOJIOTOB.

@paHUUCK ACCU3CKUM.

CrneBa — MpMXU3HEHHOE N300paKeHNEe HA
dbpecke. CropaBa — ero Oosiee mo3aHEE
aJJIeropuyecKoe n300paxeHue




benopycckuii npocBetutens Ppanuyuck Crkopuna (1490 —
1551) BuepBbie omucan SBICHHUE Xoymurea (IPUBSI3aHHOCTHb K
MECTY POXKICHHUS) Y KUBOTHBIX:

[Tanexs aj mpbIpaIKIHHS 3BSPBI, XOA3S4YbIs Y MYCTHIHI,
3HAIOLb SIMBI CBasi, MBI, JSATAIOUbIS Ma BO3JYXY, BEHAIOLb
THE3I CBasl, PbHIOBI, IUIBIBAIOYBIS Ma MOPY 1 Y PAKax, 4yrollb
BIpbI CBas, MUYOJIbI 1 THIM MaAO0OHBIA OAPOHSIL BYJUIAY CBaiX, -
TakKa K 1 JIFOA31, 1rA3€ 3paa3uIics 1 YCKOPMIIEHBI CyIb I1a bo3se, k
TaMy MECTY BSUTIKYIO JIACKY 1MarOllb.



OHAKO OCHOBBI 3KOJIOTHYECKUX IIPEIACTABICHUN B
COBPEMEHHOM  IIOHMMAaHUM  3TOr0  TEPMHUHA  HAYyaIv
3aKJIaJAbIBAaThCS 3HAUMTEIBbHO moO3:xke, B XVIIl cromerun,
Ha3BaHHOM BexoM IIpocaenieHus.

Ha pyoexxe XVII u XVIII cT. roananackuii y4eHbIN
Anmonu ean Jleseneyx (1632 — 1723) BriepBbIE HNPHUMEHHUII
MHUKPOCKOIT JUUISI U3YYCHHUS MEJIBYAMIINX KUBBIX OPraHU3MOB.
OH chopMmynupoBaid  IE€pPBbIE  JOCTATOYHO  YETKHE
IPEJICTaBICHUS O IIMIIEBBIX IIEMSX B COOOIIECTBAX >KHMBBIX
CYIIECTB U MEXAHU3MAaX PETYJISINN UX YACICHHOCTH.

Cenyac 3TH IIOHATHUS OTHOCATCSA K YHCIY LEHTPAJIbHBIX B
9KOJIOTHH.

OnHako M3 ATOro HaOJIIOACHMS YYEHBIE TOTO BPEMEHHU
CAeJalIi HEIPABUIbHBIM BBIBOJ, UTO MHIIEBBIC IIEMH MOTYT
OBITh OECKOHEYHBIMH, IO KpalHEH Mepe, y Iapa3uToB.



HaTtypanucrtamMu oTKpbITbI

Y napa3uTtoB napaswuThbl,

A npousBén nepenonox

ToTt chakT, yTO GNOXMU ecTb y Onox.
N oBGHapyxun MUKpOCKOT,

UT0 Ha Knone ObIBaeT Knonm,
MuTarowmncsa napasmTom.

Ha Hém pgpyron,ad infinitum

BoceMHaguaTbI BeK. AHIMUUCKUU Nucatenb [xoHataH CBUGT




B Tpymax repmaHckoro reorpada m HarypaaucTa
Anekcanopa ¢on [ymbonvoma (1769 — 1859) 3anoxeHbl
OCHOBBI MPEACTABICHUN O MNPUPOAHOM cpele,  KaKk o
I[EJIOCTHOM KOMILICKCE, OOBSANHSIONIEM KHBBIC M HEKHBBIC
KOMIIOHCHTBI

B 1840-M roay repMaHCKHi XMMMK U arpoHoM FOcmyc ¢hon
Jluoux (1803 — 1873) pgocrarodHO 4YETKO CHOPMYIHMPOBA

INOHATHS O (PakTopax BHEIIHEH Cpelbl U JMMHUTHPYIOIINX
(hakTOpax.

3HAUUTEIIBHBIA BKJIaJ] B MCCIECAOBAHUS 3aKOHOMEPHOCTEU
BJIMSIHUSI BHEIIHUX (PAKTOPOB HA KUBBIC OPraHU3MEI B HA4Yalle

XX CT. BHEC aMepuKaHCKUM yuyeHbld Buxmop [llengopo
(1877 — 1968).



Yapnz Jlapsun (1809 - 1882) B cBOEM INIaBHOM TPYAE
«IIpoucxoxaeHrue BHUIOB...» HCIOJIb30BAJI IS JOKA3aTEIbCTBA
CYIIIECTBOBAHUS ~ €CTECTBEHHOro  OTOOpa B MOPHUPOJE
MHOT'OYMCJICHHBIC IPUMEPHI OTHOLICHUN THMNA «XHUIHUK —
KEPTBA» U «MAPA3UT — XO3SIMH», B €r0 (POPMYJIUPOBKE — MEKIY
«QKCTLTYaTUPYEMBIMI» U «IKCILTYaTUPYIOIMUMMW» BUIAMHU.

BaxxHoe 3HaueHHe JUIS CTAHOBJICHUS DKOJIOTUH HUMENIU U
npyrue padortsl U.JlapBuHa. B ux dncie:

«IIpoucxoxxaeHre 4eI0BeKa U IIOJIOBOH OTOOP»;
«Ponp NOXKAEBBIX 4YepBEH B (POPMUPOBAHUHU MOYBBI»;
«CTpoeHME U pacnpeaesICHUE KOPAJUIOBBIX PUDOBY;

«JlevcTBre MEPEKPECTHOIO OMBUICHUS U CAMOOIBIUICHUS B
PACTUTEIIBHOM MUPEY.



KpynHbBIM 11aroM Ha IIyTH K ONHCAaHUIO LEIOCTHBIX
IPUPOAHBIX KOMILUIEKCOB MOXKHO  CUHUTaTh TPY/bI
HeMelKoro yueHoro Kapna Méouyca (1825 - 1908)

B 1877 r. Mebuyc, uzydast >KuBbIle OpraHu3Mbl,
oOHMTaIIME Ha YCTPUUYHOM OaHKe, IIPEAI0KUII
TEPMHUH «OUOYyeHO3». B ero TpakToBKe:

bHOIEHO3 — HMCTOPUYECKU CIIOKUBILIASICA
COBOKYITHOCTb )KMBBIX OPraHMU3MOB, HACEJIAOIINX
OTHOCHUTEIBHO OJIHOPOAHOE KU3HEHHOE IIPOCTPAHCTBO
(ompeneaE€HHBIM Y4YaCcTOK CYIIW WM aKBaTOpUH), H

CBSI3aHHBIX MEXJy COOOM M OKpY Kalolllel uX Cpeaom.



B 1880 r. repmanckuii 30010r Kapn 3emnep (1837 —
1909), onybOnukoBan KHUTY «Bo3aelcTBue €CTeCTBEHHBIX
YCJIOBHUH CYIIECTBOBAHMS HA *KU3Hb dKUBOTHBIX).

OH cTaj OCHOBATEIIEM 2KOJI02UU HCUBOMHBIX U TAKOTO
€€ HaIIpaBJICHUS, KaK DKOJIOTHS OTACIBHBIX OCOOEH, WU
AYMIKONLO2UAL.

bosplioe 3HaueHWE JI  MONYJIApU3alUU
HKOJOTMYECKUX 3HAHUM HUMEIO0 MNOodBIeHUE B KOHIEe XIX
BE€KAa MHOIOTOMHOTO TPyJa HEMEIKOIo 300Ji0ra As2ycma
bpema (1829 - 1884) «)Ku3Hb )KMBOTHBIX.

OCHOBATEIIMM SKOJOTHMM PACTCHHUM CUYHUTAIOTCS
repMaHCKuil OoTaHuk Aeeycm [ puzeoax (1814 - 1879) u
HaTCKui O0oTaHuK FEeeenuti Bapwmune (1841 — 1924),
KOTOphIM B 1895 1. onyOnukoBan KHUTY «PykKoBOJICTBO MO
HKOJIOTHYECKOM reorpauu pacTCHUMN.



B TOT k€ nepuo mBeUIapCKu y4eHbll Ppancya
@Dopenv (1841 — 1912) npoBesl KOMIUIEKCHOE U3YUYCHHUE
JKeHeBCKoro o3epa.

OH onpeaenus ero reorpauyueckue, GPU3NIECKUE
U XMMHUYECKHE  OCOOEHHOCTH O3€pa, MX BJIHSHHE Ha
OOMTAIOIINX B HEM JKHUBBIX OPTaHU3MOB.

Jta paboTa cTana IEPBBIM HCCICIOBAHUEM
IIPUPOJHON DKOCHCTEMBI, KaK €QWHOIO IEJIOT0, XOTS
CaMOro TEPMHHA «IKocucmema» B TOT MEPHUOJ €IIe HE
CYIIECTBOBAIJIO.

Takum oOpazom, @.Dopenb MOJ0KUIT Ha4alIo OJJTHOU
U3 BAXHEHIIMX  BETBH DKOJIOTHM — CUHIKOAO2UU,
M3YYarOIIEH SKOCHUCTEMBI.



B nawanme XX cronetus Hadaad (pOPMHPOBATHCS
OPEJICTABICHUA O  OUOJ02UYECKOU  NPOOYVKMUBHOCHU
NPUPOOHBIX cO0OUecms, WIM 00 UX CIIOCOOHOCTH CO34aBaTh

B Ipoleccax CBOero (yHKIUOHUPOBAHUS OPTraHUYECKOE
BEILIECTBO.

B 1909-1917 rr. narckuii yuensii /1. boticen-Hencen (1883
— 1959) paspaboranm mnepBbeIii METOA pacdeTa IPOAYKIIUH
BOAHBIX OpraHu3mMoB. OH OBLI BIIEPBbIC HCMOJB30BaH IS
pacyeToOB MPOIYKIIMHU MOMYJISIIIAM JIBYCTBOPYATHIX MOJUIFOCKOB
B Oyxrte JIumuu-puopxa (lanus).

TeM HE MeHee, OINpeAelIEeHHEe CaMoro TEepMHUHA

«NpoOoyKuusly Jall HeMEUKUU 3Konor « A.Tuneman TOIBKO B
1931



BaXHbIM TEOPETUYECKUM OOOOIIIEHUEM SKOJOTUHU SIBUIOCH TTOHSITHE
00 oxonocuueckor Huuie. CUUTAETCSA, YTO BIEPBBIE 3TOT TEPMHUH
ucnonb3oBal P. /oiconcon B 1910 1., 0qHAKO CXOIHBIE MPEACTABICHUSA
«0 (PyHKIIMOHAJIBLHOM POJIM BHJIA B DKOHOMHKE MPUPOIBD» MOKHO
BCTPETUTH elle y JlapBuHa.

[Ilupokoe UCHOIB30BAHUE HTOTO TEPMHUHA HAYAIOCH TOCIIE
onyonmukoBanus B 1917 1. pabOThl aMEPUKAHCKOTO OPHUTOJIOTA
Iwcozepa I punenna (1877 - 1939), B KOTOPOH ONMMUCHIBAIIUCH YCIOBUS
CYIIECTBOBAHUS KATU(DOPHUKCKOTO MEPECMENTHUKA B YaIlapaly.

B 1931-1935 rr. pycckuii 3xonor /. @D.layze (1910 — 1986)
8bLOBUH)JI NPUHUUN KOHKYPEHMHO20 UCKIIOUEeHUs, COTJIaCHO KOTOPOMY
IBa BHJIAa HE MOTYT JJIMTEILHOE BpEMsI COCYILECTBOBAaTH B OTHOM
3KOJIOTMYECKOUN HUIIIE.

B 1957 r. amepukaHckuu 30050T /ocopac Xamuuncon (1903 —
1991)  3HauuTENbHO  KOHKPETU3UPOBAJI  IPEACTaBICHUSA 00
IKOJIOTMYECKOM HUIIIE, KaK O COBOKYIIHOCTH JIHWANa30HOB (PAKTOPOB
Cpeibl, B KOTOPOM BHUJ MOXKET CYIIIECTBOBATh M BOCIIPOU3BOJIUTH CEOSI.



Tem He MeHee, Ha pyoOexe XIX n XX BEKOB TEpPMHUH

«OKOJIOTHSI» OBUI HM3BECTEH JIHMIIb OYE€Hb Y3KOMY KpPYry
CIIELIUAJIUCTOB.

Torga SKOJOTUI0 CUMTAIIM JIMIINL OJHUM U3 PA3JEIIOB
300JIOTUM U OOTaHUKH, H3Yy4YalollUM, MNPEHUMYIIECTBEHHO,
BIUsIHUE (DAKTOPOB BHEIIHEW Ccpeabl (CE30HHBLIC SBJICHUS,
KJIMMaTAYECKUE YCIIOBUS U T.J.) Ha IIOBEJICHHUE U KU3HCHHBIC
[IUKJIbI )KUBOTHBIX U PACTCHUHU.

DKOJOrUsl KaK CaMOCTOATENIbHAsg HayKa Hadalia
dbopmupoBarbes B 1920 - 1940 rr., a HOTHOCTBIO ATOT IPOLIECC
3apepirics b K 1960-m rogam.



B Hayasie 3Toro neprojia BHUMaHHUE BCETO HAYYHOTO MHUpa
INPUBJICKIO YYEHHE PYCCKOrO0 reoxumuka B./.Bepnaodckozo
(1863 — 1945) o buocghepe 3emau (1926 r.). OHO cTaIO OOAHUM
U3 KPYINHEHUIIMX HAy4YHbIX U (puiiocoPckux o0000meHnit XX
BeKa. B HeM BrepBbI€ OBLIO YETKO JI0Ka3aHa Ba)KHEHIIIAs POJIb
KU3HU, B TOM 4YMCIE€ U pa3yMHOH, B (HOPMHUPOBAHHUU
a0MOTHMYECKOM CpeJbl HAIlleH IIJIaHETHI.

T'omom mozxke (1927 r.) dpanuy3sl I0yapo Jlepya (1870 -
1954) u Ilvep  Teuvap oOe I[llapoen (1881 — 1955)
IPEJIOKUIN TEPMUH «Hoochepa», T. € «cdepa pazymar. B ux
IIpeICTaBICHUN Hooc(pepa — o0cCOObIE HaoOHOCKhEPHBIM
MBICJISIIHUM MJ1ACT, KOTOPBIM OKYTBIBAET BCIO 3E€MIIIO.

Hanportus, B.M.BepHaackuii monuman Hoochepy Kak
Oynmymyro  gopMy  B3auMojehcTBus  buocdhepel  wu
YeJI0BEUECKOTO  OOIlleCTBa, OCHOBAHHYI0 Ha Pa3yMHbBIX
Hayajax B MHTEpEecax BCEro 4YeIOBEYECTRA.



B 3T ke roapl c(hOpMHUPOBATINCH OPEACTABICHUS O
NONYJISIUAX KUBBIX OPraHU3MOB.

bbII0 BBISICHEHO, YTO OCHOBHBIMH 3JI€MECHTAMM
HKOJIOTHYECKUX CHCTEM SIBIISIFOTCS HE OTACIBHBIE 0COOH,
a TONyIAIWH, B KOTOPBIX IIPOUCXOHAT IPOIIECCHI
BOKHCHIIINE OMOJIOTHYECKHUE IIPOLIECCHI:
BOCIIPOM3BOJCTBO, aJanTalMd K (hakTopaMm Cpelabl U
MHKPOSBOIIOIIHA.

bonbmion BKJIaJ B CTAHOBJICHUE MNOMNYJISAIMOHHOU
SKOJIOTMM BHECIIM AHIIMUCKUU dKonor Yapnz Onmown
(1900 — 1991), pycckue reHetuku A.C. Cepebposckuii
(1892 — 1948) u C.C.Yemesepuros (1880 - 1959).

Tak BO3HHUKIIO TpPEThE BakKHEHIIEe (HApSIAy C
AyTOKOJIOTHEHM M CHHDKOJIOTHMEH)  MOAPA3JICICHUE
SKOJIOTUU — NONYAAYUOHHASL DKOJLO2UA.



MHTEHCUBHO HM3Y4aJIMCh OTHOIIECHUS MEXKIY
OTICJIBHBIMM BHJAaMH B JKOCHUCTeMax. BaxhHewuiee
3HAQYCHHE B OTOM IIPOIECcCe HMea pa3padoTka
mamemamudeckou Mmooeinu MeHCBUOOBBIX
83AUMOOMHOUEHUNU 8 CUCEME «KXUUWHUK — HCepmeay,
KOTOPYIO HE3aBHCHUMO APYr OT Apyra BbIIOJIHUIN
MaremMaTtuku Anvhpeo Jlomrka (1880 - 1949) u Bumo

Bonemeppa (1860 — 1940) B 1925 — 1926 .

B HeM npoaHaIu3MpOBAHO CONPSIKEHHOE
M3MCHCHUE YMCIICHHOCTHM  XMIIHHUKA (pBICH) M €€
KEPTBBHI (3aii11a) B TacKHBIX Jecax KaHamapbl.

C 3TOM MOJIEJIM HAYaJIOCh IIIMPOKOE MPUMEHEHHUE
MaTeMaTUKA HE TOJBKO B JKOJIOTUU, HO U B JPYIUX
OMOJOTrMYECKUX HayKax.



B 1936 romgy aHINIMHUCKUN 3KOJIOT Apmyp TaHCaU
(1871 - 1955) BBen  NOHATHUE «IKONO2UUECKAS
cucmemay», WIN «dKocucmema, KaK COBOKYITHOCTH
OPraHU3MOB, OOMTAIONINX B OMNPEACICHHOM O0BbEeME
IpOCTPAHCTBA M HMX CBs3eM MeExXIy co0oil U
OKPY>KarOIEU CPELION.

DTO MOHITHUE Cpa3y JKE€ CTalo LICHTPaJIbHLIM B
IKOJIOTMYECKUX HUCCIICIOBAHUSIX.

B 1944 1. pycckuii 6oranuk B.H.CyxkadeB (1880 -
1967) BBen OIM3KOE K HEMY, HO 3HAUYMTEILHO OoJiee
KOHKPETHOE MOHATUE KOUO02E0UEHO3.



Ellle 0lHUM KPYNHEUIIUM IIAroM B PA3BUTUU DKOJOTUHU
cTajla pa3pabOTKa OCHOBHBIX KOHIIEIIIMHA HOBOI'O HaIpaBJICHUS
IKOJIOTUU - 2KOJIO2UYECKOU OuodHep2emuKu, WN3ydarolen
3aKOHOMEPHOCTSX TpaHC(opMalMy BEIIECTBA W DHEPrUM B
OKOJIOTUYECKUX CUCTEMAX.

Pycckuit yuenbli B.C.Heanes (1907 - 1964) Ha npumepe
BOJHBIX OpPraHu3MoB (pbl0 M Jp.) pa3padoTajll KOHICHIIHIO
dHepeemu4ecko2o DANaAHCa HCUBOMHBLX.

AMepuKaHCKUM yueHbld Patimono Jlunoeman (1915 - 1942) B
1942 r. Ha TpuMEpPEe OMHOTO M3 APKTHUYECKHUX O3€pP BIIEPBLIE
MOKa3aJjl 3aKOHOMEPHOCTH TpaHC(OpMAIIMU BEIIECTBA U SHEPTUU
B  DOKOJIOTUYECKOM CHUCTEME C  BBIJCIICHUEM  IIOHATHS
mpoghuuecko2o yposHsi.

brosHepreTMYeCKnm 1MoIX0/1 IMO3BOJIUI PACCMOTPETH MHOTUE
MPOIIECCHI, MPOUCXOAAIIUE B DKOJOTUUYECKUX CUCTEMAX C
CAUHBIX DHEPreTUYECKUX MO3MIMH, IPUBECTH K OOIIEMY
SHEPIreTUYECCKOMY 3HAMEHATEII0 MPOLECChl, IPOUCXOISAIINE B
KMBOU U HEXKMBOMW MIPUPOJIE.



BepiinHOW pa3BUTUA SKOJIOTUYECKOU
OMOPHEPreTUKW  CTajd0  BBINOJIHEHHWE TMOJA  ATUA0M
IOHECKO B 1965 - 1975 rr.  Meowcoynapoonoii
ouonocuyeckou npocpammol (MBII).

Ee menpro cTtano ompeaeciicHue OMOJ0TrH4YeCcKon
IMPOAYKTUBHOCTH BCEX BAXKHEWMIIMX PETHMOHOB 3EMIIA H
buocdepsl B emom.

C 1975 . ton »runon FOHECKO BrmomHsgeTcs
HOBas MEXIyHapoAaHas mOporpamma «Henosex u
buocgepa», mno-anrmumckn M&B, T1.e. “Man  and
Biosphere”. OHa 0oXBaTbIBa€T ropaszao 0Oojiee IIHUPOKHH
KPYT BOIIPOCOB M HE OrPaHUYC€HA BPEMECHHBIMH PAMKaMHU.



OnHako CO BpEMEHEM CTAaHOBMJIOCH Bce Oolee
OUYE€BHUIHBIM, YTO, OCTABAsICh TOJIBKO B PaMKaX JKOJOTMYECKOU
OMOPHEPreTHKH, HEIL3d TOJTHOCTBIO O0OBSACHUTL W
IPOTHO3UPOBATh ITOBEJICHUE DKOJIOTHYECKHUX CUCTeM. MHorue
CBSI3M B OTHUX CHCTEMax MEXKAY OTHACIbHBIMH OCOOSIMH U
LEJILIMM TTONYJISILUSIMHM HE HOCAT DHEPreTUUECKOTro Xapakrepa
(T.e. TOPOUCXOOAT HE B TPOPHUYSCKUX ILEHIX IO  THUILY
«XHUIIHUK — KEPTBaAY).

bonbioe 3HaYeHUE IS PETYISITOPHBIX MEXAHU3MOB B
OKOCUCTEMAX UMEET BHYTPUBHUAOBAA W MEXKBUI0BAs
KOHKYPEHIYs, PETrYIALUsa Yepe3 BbIACIAEMbIE OpraHu3MaMu
MeTa0OJIUThI, (DEPOMOHBI, PA3BUTHUE COIMATIBHON CTPYKTYpPHI B
OTAEJIbHBIX TOMYJIALUAAX U T.1.

OKa3anocCh, 4TO B BKOCUCTEMAX U TMOIYIALUAX UMEET
MECTO HE TOJIBKO KPYTOBOPOT BEIIECTBA U IMOTOK 3HEPTUHU, HO
U HOMOK UH@poOpmayuu, KOTOPbIM HMEET HE MEHBIIEE
3HAYEHHUE B (DYHKIIMOHUPOBAHUHU SKOCHUCTEM.



Eme OaHUM BaXHEHUIIHMM TEOPETHUYECCKUM
0000IIIEHUEM COBPEMEHHOM  DKOJOTHUM  SIBIISICTCS
pa3pab0TKa KOHILECHUMU Cmpamecuu  HCUZHEHHbIX
uuxknos. Ee mpemnoxunin B 1967 . aMepHKaHCKHE
akojiorn Pobepm Maxapmyp (1930 - 1972) u Deapo
Vuncon (pon. 1929).

Onnako eme B 1939 1. aHamoruydHbie
IPEACTABICHUS pa3BUBAJl PYCCKMH TIe00O0TaHUK JI.[.
Pavenckuu (1884 - 1953)  ngnd XapaKTEpPUCTHKH
PA3JIMYHBIX SKOJOTMYECKUX TPYIIT PACTEHUU.

P.Makaptyp Taxkxe ABWJICS OCHOBONOJIOKXHUKOM
HOBOTO HAIIPABJICHUS B 3KOJIOTHYECKOM Onoreorpaduu
— oCcmposHoU buoeeocpaguu.



B 1960-x rr. 3KOJIOTMSA BCTynWJia B HOBYKO CTaIHIO
pa3BUTHUd. OTO  OOYCJIOBJICHO  TE€M, 4YTO  IIHPOKas
OOIIIECTBEHHOCTh,  Hayajla OCO3HaBaTh  OMNACHOCTL  BCE
BO3PACTAIOIIETO BIMSHUS YeJIOBEKa Ha MIPUPOJAHYIO CpEy.

DTO BBISIBUWIO MEPBOCTENICHHOE ITPUKIJIAHOE 3HAYCHUE
OKOJIOTMH KaK HAy4YHOM OCHOBBI JIS  pa3pabOTKu 0OIieH
CTpaTeruu OXPaHbl MIPUPOJIBI U PA3PA0OOTKH TPUPOAOOXPAHHBIX
MEPONPUATUMN. BBUT IPUHAT PsiJi BAKHEUIINUX MEXKIYHAPOIHBIX
COTJalIeHU 00 oxpaHe Mpupojibl. B ux uncne:

[Iporokosbl Puo-ne-Kanenpo 1992 1. 0 coxpaneHuun
OMOJIOTUYECKOTO pa3zHooOpa3ust buocdepsl 1 00 yCTOMYMBOM
Pa3BUTHH:

[Taprxckasd KOHBEHIIMA, 3aMEHUBINASA KMOTCKUH ITPOTOKOII,
MoHpeanbCKuil IpOTOKO,
Opxycckasi KOHBEHIIHUS.



Cepbe3Hoe ocMbIclieHHe (puitocoPckux mpoodieM
IKOJIOTMH HadajaoCch € pabOThl aMepHUKaHCKOro Quiaocoda
Jlunn Yaum «Nyno-XpuCTUAHCKAE KOPHU  COBPEMEHHOIO
IKOJIOTUYECKOTO KPU3HCA.

MHorue ydeHele, Tpexkae Bcero (Guiocodnl, cerndac
paccMaTpuBalOT  JKOJOTHUIO KaK MemaHayKy, PaBHYIO IIO0
cTarycy OUOJIOTuH, (PU3NKE, XUMUH, (PUIOCOPUA U T.I.

Ee mpenmMeToM OHHM CUHTAIOT M3Y4Y€HHUE BCeEl
COBOKYITHOCTH CBSI3€M M B3aMMOOTHOIICHUN OOBEKTa, WJIH
CUCTEeMBI (KaK TMPaBHIIO, JKMBOM WM MMCIOIMICH KHUBYIO
KOMIIOHEHTY) C OKPY>KaroIIe €ro cpeio.

OTUM OOBEKTOM, KOTOPBIM IPUHUMAETCS 34
LHEHTPAJbHBIM B OTHUX OTHOLICHMSAX, MOKET OBIThb, KHBOM
opranu3M (B T.4. 4YEJIOBEK), MPHUPOJHAs DKOCHUCTEMA,
OTJE€IbHOE MPOMBIIIIEHHOE NIPEANPUATUE U LEJBIN TOPO/I.



Bruag 0eJ10pyCcCKMX YYEHbIX B PAa3BUTHE IKOJIOT U

Bo Bropoii nojopuHe XIX cToneTrusi OONBIION BKJAJ B MCCICAOBAHUS
BojoemMoB CuOupH, B 4YacTHOCTH o3e¢pa bailkan, BHECIM BBIXOALBI U3
benapycu HU./[. Yepckuit (1845-1892), b.U./[viooeckuii (1833—1930), B.H.
Tooneecxkunr (1833—1900).

Bce oHu Obuin cTygeHTaMu BUIIEHCKOro yHHUBEpPCUTETa W MPUHUMAIIH
yuyactue B Bocctanuu K.Kannnosckoro (1863 1.). 3a 3T0 oHU ObUIM BBICIAHBI
B CHOUpBb, rje UM OBLIO MO3BOJICHO 3aHUMAThCS HAyYHBIMHU UCCJICIOBAaHUSIMU.

B yactHocTr M. Yepckuii oTKpbLI ropHbIN XpedeT B BocTounoit Cubupwu,
Ha3BaHHBIM BOOCJICACTBUU €TI0 HUMEHEM.

b.1.JIpI00OBCKHIT  OTKPBHUI YHUKAJIBHYIO SHIAEMUYHYIO (ayHy
pakooOpa3HbIX U MOJUIKOCKOB 03epa balikai.

B 1920-1930 rr. B benopycckoM TroCynapCTBEHHOM YHUBEPCUTETE
npenogaBain akagemMuk AH CCCP JIL.A.3enkeeuu, oquH U3 KPYIHEUIIHUX
CIICIIMAIMCTOB B 00JacTH MOpCKOW Ouojorun, u npod. H.M.I aiioykos,
CIICIIUAIUCT B 001aCTH (DPU3UOJIOTMH M SKOJOTHMH ITPECHOBOIHBIX BOJOPOCIICH.



HoBBbIl 3Tam B pa3BUTUM OEJIOPYCCKOM AKOJOTMHU TECHO CBSI3aH C
nesatenbHoCThI0 [ 1. Bunoepza (1905 — 1987).

B 1932 1. oH pa3paboTan MeTOAbl ONpPEACICHUS HepP8UUHOU
nPOOyKyuu BOJHBIX DKOCHUCTEM, KOTOPBIC ObLIM BIIEPBbIC MPUMEHECHBI
Ha 03. beixom nmoax MOCKBOM.

B 1949 — 1967 rr. I.I.BunOepr padotan B benopycckom
rocyJIapCcTBEHHOM yHuBepcurteTe. Ilo ero mHuiparuBe ObLIa CO3/1aHa
Hapouanckas omonoruueckast ctaniys. B pesynerare storo o3. Hapous
CTaJIO OJHUM U3 CaMbIX U3YUYEHHBIX IIPECHBIX BOJOEMOB MUPA.

VYuenbsle Oe€OpyCcCKOM TMAPOIKOIOTHUYECKON IIKOJIbI pa3padoTaiu
P METOJIOB PACYETOB MPOAYKIMHA BOJHBIX 3KOCHUCTEM, HCCIICAOBAJIH
3aKOHOMEPHOCTH TpaHc(hOpMalluM BEIIECTBA W DHEPIUU B BOJHBIX
SKOCHUCTEMAX U MH. JIp.

[To 5TUM MO3ULMSAM OETOPYCCKasl FIKOJIOTMYECKas IIKOJIa 3aHUMaJIa
BEIYIIEE MOJIOKEHUE B MUPOBOM THIPOIKOJIOTHH.




OCHOBHBIC IMoAPaA3ACIICHUA SKOJIOT'MHN

DKOJIOTHIO, KaK OHMOJIOTMYECKYI0 HAyKy OOBIYHO
NOAPA3JICISIOT HA AymM3IK0I02ui0 U cunikonozuio. 1lpeqmeramu
M3YUYCHUSI  ayTAIKOJIOTHMH  SIBJISIFOTCSL  OTHEJIBHBIE  OCOOM,
MOIYJISALMNA WA BUABI ’KUBBIX OPTaHU3MOB.

Pazmen ayTaKoJIOTHM, U3YYarOMUK TIOIYJISLMH, HA3bIBAKOT
RONYIAUUOHHOU IKOJIOZUCH.

[Io 0OBbEeKTaM HM3YyYEHUS BBIACIISIIOT 9KOA02UN) HCUBONHBLX
(MJICKOIMMTAIOIIMX, MNOTHI[, HACEKOMBIX H  Jp.), DSKOIO02UIO
pacmenul, IKOA02UI0 MUKPOOP2AHUIMO8 W T.J,.

Cpenan HUX 0CO00 BBIICISACTCS IKONMO2UA Ue108€Kd.
YenoBek sBISETCS KaK OHMOJIOTMYECKUM BUJIOM Homo sapiens,
TaK ¥ COLIMAIILHBIM CYIIICCTBOM.

JKOJIOTHS YeJIOBEKa HaXOAUTCs Ha CTBIKC OMOJIOTMYECKHUX U
COLIMAJIBHBIX HAYK, ITIOCKOJIbKY B3dNMMOOTHOIICHHC YCJIIOBCKA H

Cpeabl B 3HAUYMTEIBHOM CTENEHH ONPEICISIIOT COIMaIbHbIC
(baKTOPHI.



OObeKTaMUd H3YUYECHUSI CUHOKOIO2UU SIBISTFOTCS
COBOKYIHOCTH BHJIOB, HJIH OUOUEHO3bl, KOTOPBIC XapaKTEePHBI
I T€X WM HMHBIX Y4YacTKOB buocdepsl, Wim sxocucmem,
B3aMMOOTHOIIICHUS ATHX BHJIOB MEXKAYy COOOH M CO Cpelou
oOUTaHuA.

BBIAECIAIOT 3KOJOTHUIO CYIIH, DKOJOTHI0 BOJOEMOB
(KOTOPY!0  OOBIYHO  HA3bIBAKOT  2uopoduonozuen  Wiu
2uUOpoIKoao2ueil), SKOJIOTU0 00JIOT, MyCThIHb, JIECOB, JIYIOB U
T.J.

B cBs3u ¢ OypHBIM pPa3BUTHEM SKOJIOTHH ITOSBUIUCH
MHOTOYMCIICHHBIE APYTUE MOAPA3ACICHUS YKOJI0ruu. MHorue
U3 HUX K€ HE SBJISAIOTCS YHCJIO OMOJIOTMYECKMMM HayKamu, a
HaXOAATCS Ha CTBIKE DKOJOIMM W JPYTHX HayK, B IEPBYIO
ouepesb ¢ MEAUIMHON, Teorpadueii, XuMuen u T.4. (9K0102us
JAAHOWAPmMO8, IKOA02UA 20P0008, UHIHCECHEPHASA IKOTI02UA).



BoJIblIyI0 aKTyaJIbHOCTh IpuoOpesia «dakTopHas
SKOJIOTUSD, T.€. Pa3ACibl SKOJOTUH, N3YUYAIOIINE OCOOEHHOCTH

BO3JACUCTBHUS Pa3IUYHBIX (AKTOPOB CpeAbl (IIPUPOJHBIX U
AHTPOIIOICHHBIX) Ha KUBBIC OPraHU3MBI.

B ycnoBusx benapycu o0coboe 3HaueHHE NpUoOpesa
PAOUAUUOHHASL  IKONO2US, M3y4daromas  BO3ACHCTBUH
MOHM3UPYIOIIEH paauanuu (0COOCHHO, B pe3yJibTaTe aBapuu
Ha YepHoObLIbCKOM ADC) Ha KMBBIE OPraHU3MBI, B IIEPBYIO
O4epe/lb, HA YEJIOBEKA U IIPUPOIHBIE SKOCUCTEMBI.

BBICTPO pa3BUBAETCS SKCTPEMAJIbHAS SKOJIOTHS, UM HAyKa
00 opraHusmax wu OKOCUCTEMAX, CYIIECTBYIOIIUX B
AKCTPEMAJIBbHBIX YCIIOBUAX CPEAbI, HAMP., B TUAPOTEPMAIBHBIX
MCTOYHUKAX.



Kocmuueckasa skonoeusi, WA DK309K0102Us, UMEET IBA
BAKHEUIIUX HAIPABIICHUSA:

I. N3yyenue BausHUS (PAKTOPOB KOCMHUUYECKOM Cpelibl Ha 3€MHBIC
OPTaHU3MBbI U U3YUYEHUE YCIIOBHUM CPElIbl HA APYTUX IJIAHETAX, TOTCHINAIBHO
NPUPOAHBIX UISI MX 3aCEJICHUS 3€MHBIMM OpraHu3MamMy, B TOM YHUCIIE H
JIFOJIBMH.

II. M3y4yenue 3K0I0ruu KUBBIX OPraHU3MOB U DKOCUCTEM APYIUX IJIAHET.
B yacTHOCTH, TOMCKH J0KAa3aTEIbCTB XKU3HU Ha Mapce, XoTs Obl B JTAJICKOM
IPOIIOM, BEIYTCS C MOMOIIbI0 KOCMHUYECKHUX almnaparoB, paOOTAOMNX Ha
€ro IOBEpPXHOCTHU, HaumHas ¢ 1976 1. TeM He MeHee, CKOJbKO-HHUOYIb
yOeIUTENbHBIX J10KA3aTEIbCTB ATOTO IMOKA HE HAWJICHO.

Amepukanckuil Mmapcoxon «Kpropruocurny,
paboTatonuii Ha noBepxHocTu Mapca ¢
asrycra 2012 r.




DKOJOTUSA TECHO B3aUMOJICHCTBYET CO MHOTUMH
OMOJOTrMYE€CKUMHU U HHBIMH HayKaMH.

B wux 4wucne - 30010rusA, OOTaHWKA, OMOXUMUS,
Onogu3nka, (U3NOJI0rus, reHeTHKA, Napa3suTOJIOTUs U
AP.

Bce HOCTHXKEHHMS DKOJOTHMH OBICTPO YCBaHWBaIOTCS
APYTMMHU OMOJIOTMYECKUMHU HayKaMud U HA00OpOT.

[logBuinche MHOTOYMCICHHBIE CMEKHBIC HAYKH —
IKOJlocUuHeCKaAl ¢M3MOJZ02M}Z, IKOJlocUuHeCKasl
napasumaoJilocud, IKoJlocudeCKa 6MOXMMM}Z,
IKoJlocuvecKkasl ceHemurxka u ap.



OCHOBHBIC MCTOLbI 3KOJIOT'MH

DKOJIOTHSI KaK CaMOCTOSTEIbHAsA HayKa MMEET CBOH
crienupuyeckue MeToAbl ucciaenoBanuii. Kpyr stux MeTomgon
OYE€Hb IIMPOK U Pa3zHOOOpa3eH B 3aBUCUMOCTH OT OOBEKTOB
HCCJIEIOBAaHUU U IIOCTABJICHHBIX 3a71a4.

IIoHSATHO, YTO HEJIb3s UCCIIEA0BATh DKOJIOTHIO OaKTepHUid
TAKUMH K€ METOAMH, KaK DKOJIOTHIO CJIOHOB. Te€M HE MEHee,
BCE DKOJIOTMYECKHE METOALI MOXKHO PA3JICIATh HA PAX
OCHOBHBIX T'PYIIIL.

B nmepByro odepenpb — 3TO onucamenvHble Memoobl,
KOTOphIE  SBJSUIMCh IEPBBIMM METOAAMHU OHMOJOTHYECKUX
UcclIeNOoBaHUU. B WX OCHOBE JIEXKUT HAOJMIOAEHHUE 3a
COCTOSSHUEM U MNOBEJICHUEM TEX WM HMHBIX OPraHU3MOB HIIH
X NONYJSIMUM B €CTECTBEHHBIX YCIIOBUAX W COOTHECECHHE HX
C U3MEHECHMSIMHU PA3IMYHBIX (PAKTOPOB BHEIIHEH CPE/IbI.



K HMM OTHOCSTCA OIpEACIICHUS IWUHAMHUKHU
YUCJIICHHOCTH, OMOMAacCChl, Pa3MEpPHO-BO3PACTHOM CTPYKTYPbI
MO YJISALNU, CE€30HHBIX 7| MHOTOJIETHHUX IIUKJIOB
PA3MHOXEHUS, MHUTpalliid W  T.II. C TapauIeIbHBIM
MTOJIYYECHUEM JIAHHBIX O COCTOSHUU OKPYKAIOIIEU CPEIBI.

B pPE3VIIbTATC PA3BUTHUA TCXHUKHU OIIMCATCIIBHBIC MCTO/IbI

OpeTepnen  3HAYUTEIBHOE PA3BUTHE — OT MOPOCTOIO
HaOJIIOJCHUSI C MCIOJB30BAaHMEM MNPOCTEHMIINX TEXHHMYECKHUX
cpeactB  (OMHOKIIb, KOJIbLICBAHME IITHII U TO.) 00
CIOKHEUIIMNX CACTEM JHWCTAaHIMOHHOIO  CIIC)KCHHS C

IIPUMCHCHUCM  OJICKTPOHHBIX M KOMIIBIOTCPHBIX TCXHOJOTH.
B ux ugwmcie — JaTYHUKH, YCTAaHABJINBACMBIC Ha IITHHAX,
MOPCKHUX MJICKOIIMTAIOIINX U IIP., CHUMKH U3 KOCMOCA.

K onucarenbHbIM METOAAM OYE€Hb OJIM30K CPABHUMENbHBLIL
Mmemoo, TPU KOTOPOM MPOU3BOJAUTCS CPAaBHCHHUE [JaHHBIX,
MMOJIYYEHHBIX JUIA JIBYX HWJIA HECKOJIbKHMX OpPTraHU3MOB,
TIOIYJISLIMM, SKOCUCTEM M T.II.



B ocoOyro rpynny MeTOAOB BbIACIIHIICS
9KON02UUECKU MOHUMOPUH2, UIIN TTIOCTOSHHOE
CIIC)KCHHME 3a COCTOSHHEM  OINPEIACICHHBIX
IPUPOIHBIX OOBEKTOB UJIM ILCJILIX OIPUPOTHBIX
KOMILJIEKCOB C IEIbI0 MNPEAYOPEIKICHUS O
CO3HAIOIIUXCS KPUTUUCCKUX CUTYyaIUsIX.



B cBsI3M ¢ pa3BUTHEM TEXHUKH JIUCTAHIIMOHHOIO
HaOJIIOIEHUSA 3a "KUBBIMHA OpraHu3MaMu
OIMcaTrelIbHBIE METOILI BCce 0OoJiee cOIMMKAIoTCsI C
METOIaMM I10JIEBBIX YKCIICPUMEHTOB.

[ToaTOMY OOJBIIMHCTBO COBPEMEHHBIX MOJIEBBIX
HCCJIECNOBAaHUN II0 CYIIECTBY HPEACTABISICT COOOM
Heop2aHU308aAHHBIU YKCNEPUMEHM.



9KCYZ€pMM€HWlCUZbel€ Memoobl IMPpCAIIoJIararoT

HCIIOCPCACTBCHHOC HU3YUYCHHC BJIMAHUA N3MCHCHUU OTACJIBbHBIX
IKOJIOTHNUYCCKHNX (I)aKTOpOB Ha Oprainu3Mbl WJIH ITOITYJISAIINH.

OCHOBOITOJIO)KHUKOM 3KCIEPUMEHTAJIBHOTO METOZIa B HAYKE
SBJISIETCS BEJIUKUN UTAIBIHCKAN Pu3uK [ anuneo [ anunen (1564
— 1642) KOTOpBIN BIEPBBIE MPOBEI 3HAMEHUTBHIA AKCIIEPUMEHT
10 OMNPEACICHUIO CKOPOCTEH JIBMJKCHHS IMIAPOOOPA3HBIX TEI
PA3HOM MACChI 10 HAKIIOHHOH ITNIOCKOCTH.



[

N

9KCHCpI/IM€HTaHBHBIfl MCTOA BKJIFOHACT
PAd 00s13aTEJILHBIX KOMIIOHEHTOB:

. IlocTtaHoBKa 3a/1a4u;
. PazpaboTka OJ0K-CXEeMBbI SKCIIEPUMEHTA

(9KCHEPUMEHTAIBHOIO IU3alHA);

. Co3maHue >KCIepruMEHTaJIbHOM YCTAaHOBKHU

C PETUCTPUPYIOLIEH arllaparypomu;
[IpoBenenue 3KCNEpUMEHTA;

. Maremarnueckasi 00pabOTKa pe3ybTaToB;

DOopMyJIMPOBKA BBISIBICHHBIX 3aKOHOMEPHOCTEN.



B 0ONBIIMHCTBE SKCIIEPUMEHTOB BBIACTSIOTCS KOHMPOb U

onvim. BnepBble YETKOE MOHITHE O HHUX BBEI (PPaHIlY3CKHIA
¢uzuk u punocod bresz [lackanw (1623 — 1662).

3HAYEHUE OJIHOTO WJIU HECKOJBbKUX (PAKTOPOB B OIIBITE
OTJIMYAIOTCA OT TAKOBBIX B KOHTpoJie. Jlpyrue (akTopsl ocTarorcs
AOCTATOYHO MOCTOSIHHBIMH HWJIM M3MEHSIIOTCS B OJIMHAKOBOM
CTEIICHU B KOHTPOJIE U OIIBITE.

[IoaToMy e€ciad B ONBITE BBISIBIEHBI HJOCTOBEPHBIC (I10
CPAaBHECHUIO C KOHTPOJIEM) U3MEHEHUS OTIPECTIEHHBIX
MapaMeTpoB OpraHu3Ma WA TMOMYJIALUU, UX MOXHO C
OIIPENICTICHHON JI0JIE YBEPEHHOCTH IPUIIMCATH BO3ACHUCTBUIO
MMEHHO 3TOro (hakTopa.

Ecinu B sKCcHEpUMEHTE W3MEHSIETCS OAWMH (PaKTOp, OH
Ha3bIBACTCA OO0HODAKMOPHLIM, €CIW JABa WIM 0oJjiee —
MHO20(aAKMOPHBIM.

Jl11 maremaTrndeckoii 0OpaOOTKH pe3ylIbTaToB
MHOTO()AKTOPHOTO AKCHEPUMEHTA HCIIOJb3YIOTCS CHELUATbHBIC
METOAbl MaTeMaTHMYECKOM CTaTUCTHMKU. B WX dYHCIe cambIM
M3BECTHBIM SIBIISIETCA Memoo oucnepcuonno2o ananuza ANOVA.



DKCIEPUMEHTHI JICJISITCS HA  1aO0pamopHbvie, KOTOPhIE
IPOBOIATCS B NOCTAaTOYHO  KOHTPOJIHUPYEMBIX
1a00paTOPHBIX YCIOBUSX, M noiesvle, BBHINIOJHSIECMBIC B
MEHEE KOHTPOJIHUPYEMBIX €CTECTBEHHBIX YCJIOBHUSX.

O0a TuIa PKCIEPUMEHTOB UMEIOT CBOM JOCTOMHCTBA U
HEIOCTATKHU.

BbIBOZIBI, IOJIydeHHBIE B J1a0OPATOPHBIX
JKCIEPUMEHTAX CO CTaHIAPTU3UPOBAHHBIMU YCIIOBUSIMU,
4acToO JIMIIb C OCTOPOXKHOCTBIO MOXHO IIEPEHOCUTH Ha
€CTECTBEHHBIE YCIIOBUAI.

C apyroil CTOPOHBI, B IOJIEBBIX AKCIIEPUMEHTAX
TpyJHEE Ha (POHE 3HAUYMTEIIBHBIX U YaCTO HE3aKOHOMEPHBIX
KOJICOAHUK OOJBIIOTO YHUCIa MPUPOAHBIX (DAKTOPOB YacCTO
ObIBA€T TPYAHO YETKO BBIACIUTH BJIUSHUE H3MECHCHUU
MCCIICAYEMbBIX HSKCIIEPUMEHTATOPOM OTJIECJIBHBIX (DAaKTOPOB
Ha OTACJBHBIX 0COOEH U MOIYJISIIHH.



C 1930-x romoB Hayaiad OypHO pa3BUBATHCA . Memoobl
Mamemamudeckoeo  MoOenupo8aHusi SKOJOTHUUECKUX  IMPOIECCOB.
IlepBoii M3BECTHON MOJICNIBIO, ITOJYYHBIIECH BceoOlllee IpU3HAHME,
CTaja MOJIEJIb «XHUIHUK — >KEPTBA» MareMarukoB A./lomxu wu B.
Bonemeppa.  llenbld paa NOCHEAYIOIIUX MOJEIECH TaKXKE CTaBUJIU
1EJbI0 OOBACHUTH pPEAJIbHBIC TMPOILECCHl B MONYJISILUSIX W
IKOJIOTUYECKUX cucTeMax. OCOOEHHO BBIAECISIINCH CPEAU HUX MOJICIIH,
OINUCHIBAIOIINE TIOTOKM BEIIECTBA W DHEPIrUM B  PA3JIMYHBIX
SKOCHUCTEMAX.

Poccuiickue yuyensnie B.B.Menuymrxun (p. 1930), B.D.Kpozeuyc n
EM Kpoxun B xoHue 1960-x rr.pa3pabotaid Mojelb JIHMHAMHUKU
coobmiecTBa pei0 o3epa JanbHee (Kamuarka). OHa cTana 1o cyuecTBy
IIEpPBOM MaTeMaTUYECKOM MOAEIBIO 1IEJ0M SKOCUCTEMBI. E€ pe3ynbraThl
OTJIMYAJIMCh XOPOIIUM COOTBETCTBUEM C PEATBHOU 3KOJIOTHYECKOMN
CUTYaILUEN.

OnHakO MHOTHE COBPEMEHHBIE MOJICIM YaCTO aHAIU3UPYIOT
TUIIOTETUYECKUE CUTyallud, KOTOpbIE JaXe HE HMMEIOT MecTa B
npupojie. I[losToMy cyliecTByeT OIpeaciaeHHass ONaCHOCTh B OTPBIBE
METOJIOB MaTE€MAaTUYE€CKOr0 MOJCIUPOBAHUS OT PEAJbHOIO Pa3BUTHS
HKOJIOTHH.



