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BBenenue.

B3aumooTHOmIEHHT oOpraHu3Ma C OKpYXKaloUled Cpelod. YPOBHEM
OpraHu3alyy >KMBOTO, Ha KOTOPOM BO3MOXKHO HaOJt0/1aTh B3aUMOJIEUCTBUS C
KOCHOW CpeIoi, CUMUTAIOT NOMYJISIUIOOPTraHU3MOB ONpENEICeHHOro Buaa. Ham
MHTEPECHO KaK OJWH BHJ B3aUMOJECUCTBYET C OKPYXKAIOLIEH CpEeAoH, €CIu
BBIPA3UTh 3TO OJHUM CIIOBOM — ayT3KOJIOTHs? IIpOTHBOMOJIOKHBIM TMOHATHEM
ayTAOKOJIOTUN ABJSIETCS CHHAKOJOrUsA. CHHIKOJOTHS TOKa3blBa€T HaM, Kak
HECKOJIBKO BHJIOB B3aUMOJAEHCTBYIOT Apyr ¢ apyrom. IlocnepHuii TepMHH B
OCHOBHOM cOrJIacyercsi ¢ o0JacThio 3Kojioruu coobmiectBa. CooOIIecTBO - 3TO
COBOKYITHOCTh B3aMMOJICUCTBYIOIIMX MOIMYJSLUHM, 3aHUMAIOIIUX OIPEACICHHYIO
TEPPUTOPHUIO, )KUBOM KOMIIOHEHT IKOCUCTEMBI. COOOIIECTBO (PYHKIIMOHUPYET KaK
pa3BHUBAIOLIASCA WJIM HE TOCTOSHHAS €AMHUIIA C Pa3IMYHBIMH TPOYHUUECKUMU
YPOBHSIMHU, 4Y€pe3 HEro MPOXOJHUT MOTOK SHEPrUU M COBEPILIAETCS KPYrOBOPOT
NUTATEIbHBIX BEIIECTB. MBI CUMTa€M, YTO OJKOCHCTEMA COCTOMT H3 [IBYX
KOMIOHEHTOB. OIMH M3 HHUX OPraHUYECKUUA — HTO HACENAIOIIMIA ee OHOIEHO3,
IpYyroi — HEOpraHW4YecKui, TO €CTh OMOTOM, AU CBOCOOPA3HYIO TIIOMIAIKY

OMOIICHO3Y.

OO6cyxaeHune MOHATUSL AYTOIKOJIOTHH SIBIISIETCS PACCMOTPEHUEM KOHIIETIITUU
HUIIK, B CMBICIIE MECTa KOTOPOE€ 3aHMMAaeT BUJ B CUCTEME. DTa KOHIIEIIIHUS
[IPOBEpEHA BPEMEHEM 3a JOJTYI0 HCTOPHUIO SKOJIOTHH, & CaM TEPMHUH CTajl CO
BpEMEHEM MPHUOOpETaTh pa3IMYHBIE 3HAYCHUS, UX MBI PACCMOTPUM HIke. B
caMOM OOIIIEM CMBICJIE, OJJHAKO, Mbl MOYKEM JyMaTh O HUIIE HACEJICHUS, KaK O TOM,
KaK WICHbl JTOW NOMYJSILMA B3aUMOJEUCTBYIOT CO CBOEM CpEIoH, Kak
OMOTHYECKOW, Tak M aO0MOTHYeCKOW. JIpyrumu clioBaMu, TEPMUH «HUIIIA»

0O3Ha4acT, I'’IC OPraHrU3MbI )KUBYT U YTO OHH TaM ,Z[CJ'IaIOT?

PaccmoTpeHnne B3aMMOAEHCTBHSI OPraHU3MOB C OKPY’KAIOIIEH HX Cpenoi
HAauYMHAETCA C M3y4YeHUs TOro, Kak crenududeckue (QEeHOTUTTMUECKUE

XapaKTCPUCTHUKH YJICHOB MOIIYJIALINHA IIO3BOJIAKOT HM CymcCTBOBATH B
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onpeaeneHHoW cpene. Okpyxaromasi cpea CO3aeT MHOMXECTBO YCIOBHM Jid
OpraHu3ma. Halnpumep, OHHM [JIOJDKHbBI MMETh BO3MOXHOCTh TIOJNIy4aThb W
YAEPKUBATh JOCTATOYHOE KOJMYECTBO BOJbI, BBIJIEPKUBATH BHICOKHE WJIM HU3KHE
TEMIEpPaTypbl U MOJIY4YaTh JOCTATOYHOE KOJMYECTBO MUTATEIbHBIX BEIIECTB JIA
BbDKUBAHMS. MHOTOJIETHUE UCCIEI0BAHMUS NTOKA3aJId, YTO HA YPOBHE BUBI U JaXe
MOMYJISILIMKM KUBBIE OPTaHU3MBI YAaCTO TOYHO MOJICTPAMBAIOTCA IMOJ KOHKPETHBIC
YCJIOBHSI Cpelibl, B KOTOPBIX OHHU XKUBYT. B mocnemHue roasl Bce 0oJiee TOUHBIC
MOAXOAbl W WHCTPYMEHTHI TO3BOJWIM TOJYYUTh YPE3BbIYANHO MOApOOHOE
NOHUMaHUE (PU3UOJIOTUYECKUX OCHOB (DYHKIIMOHUPOBAHUS OpTraHU3Ma.

JKuBOTHBIC U, B HEKOTOPOM CMBICJIE, OBICTPOPACTYIIIUE PACTEHUS - TAKXKE
MOTYT BIHSITh Ha TO, KaK OHM B3aUMOJICHUCTBYIOT C OKpYXKalolled cpeaoi
MOCPEJICTBOM TOBEJICHUYECKUX cpencTB. Hampumep, KUBOTHBIE MOTYT BBIOHMpaTh
cpeny oOuTaHMsl, B KOTOPOH OHU MPOXKHUBAIOT, U, TaKUM OOpa3oM, MOTYT B
ONpENEIICHHOW CTENEHU OINpEeNesaTh Cpeay, KOTOPYH0 OHHM HU3MEHSIOT Ha
OPOTSHKEHUM BCEMl CBOEH JKW3HU, a B OIPEIEIECHHOM CMBbICIE M TOCJEe Ha
OPOTSHKEHUM HEKOTOPOro BpPEMEHU. MHOTHWE OpraHu3Mbl MEPEMENIAIOTCS  CO
CBOEr0 MECTa POXKIEHUSA Ha ONPEIEICHHOM 3Tane XWU3HU; XOTs IUIsl pacTeHU U
HEKOTOPBIX JKMBOTHBIX PACCEJIICHUE SIBISETCS MAaCCUBHBIM, IPYTrUe BUIbI aKTUBHO
BbIOMpatoT, T/€ cenuThes. [loBegeHWe, KOHEYHO, SBISETCS  KIIOUYEBHIM
KOMITOHEHTOM TOTO, KaK OOJIBIIMHCTBO >KMBOTHBIX B3aWMOJECHCTBYET CO CBOEH
cpenor. IlouTm Bce acCHEKTbl €CTECTBEHHOW WMCTOPUM JKUBOTHBIX HMEIOT
KOMITOHEHT IIOBEJICHMUS.

VY GonpIIMHCTBA PACTEHHUM OTHOCUTEIBHO HEOOJIbIAsi CIIOCOOHOCTh BIHUSTH
Ha YCJIOBUS OKPY’KAIOLIEH Cpellbl, CKOTOPBIMU OHHU KOHTAKTUPYIOT. HO y pacTenuii
4acTO €CTh €II€ OJWH BAapUaHT, OTJIMYHBIA OT >KMBOTHBIX, & UMEHHO: OHH 4acCTO
JEMOHCTPUPYIOT  CIIOCOOHOCTh K CYIIECTBEHHONH  (PEHOTUIMUYECKOM
MJIACTUYHOCTHIO, YTO MO3BOJISIET PACTEHHUIO U3MEHSTH CBOM (DEHOTUIT B BHITOJHOM
Uil ce0si BHE, YTOOBI JIydllle COOTBETCTBOBATH OKpPYXKaIOIIeH cpeae. YdeHbie

AJaBHO OTMCTHUIIM OTY CIIOCOOHOCTH B PaCTCHUAX, a 300JI0TH CTAaJIM CPABHHUTCIBHO



HEIABHO OCO3HABaThb, YTO MHOTME BHUIbl JKUBOTHBIX TAKXKE MPOSABISAIOT
aJanTUBHYIO (DEHOTUIIMYECKYIO IIACTUYHOCTb.

Opranus3mbl  KUBOTHBIX  MPHUCIOCAOIUBAIOTCA  MO-APYroMy,  HEXEIu
pacteHust GopMUPYSI CBOW KU3HEHHBIN IIUKII - TO, YTO HEKOTOPBIE 3apyOeKHBIC
ABTOPBI HA3BIBAIOT (GKU3HEHHOM HMCTOPHUEN», - K KOHKPETHOU Cpeae, B KOTOPOH
OHM XMUBYT. TakuMm o0pa3oM, BUABI B cpefax ¢ OOMIBHBIMU pecypcamMu U IIUPOKO
pacpOCTPAHEHHBIMUA YIPO3aMH MOTYT HMMETh KOPOTKOE BpEMs TEHEpAlMU U
panHee pa3MHoOxeHue. M HaoOOpoT, B cpenax, rie pecypchl 0ojiee CKYIHBI, HO
yrpo3bl HE CTOJIb CEPbE3HBbI, 00JIee YCIElIHas CTPATErusl MOXKET COCTOSITh B TOM,
YTOOBI OTJIOKHUTH PEMPOAYKIIUIO M BIOKUTHCS B O0pbOY 3a pecypchl, 3a7epKuBas
PEeOPOAYKIIMIO W B KOHEYHOM CYETE€ TMPOU3BOAS MEHBINE, HO JIyYlle
ITOJArOTOBJIEHHOE K KU3HU IOTOMCTBO.

Hwu oguH BU HE BCTpedaeTcs BO BCEM MUPE BO BCEX IKOJOTMUECKUX HUIIAX.
[loBeneHueckue U (PU3MONIOTUUYECKHE BO3ZMOXKHOCTH BUJA MPEAOINPEACNIIOT, T
BUJ MOXET WU TJ€ HE MOXKET MPOU30MTH, Pa3BUBATBCS U Pa3MHOXKAThCA. 3a
MOCJIETHUE HECKOJBKO JIET Mporpecc B OOJACTH TEXHOJOTUH TUCTAHIIMOHHOTO
30HAMPOBAHUS Al BO3MOXHOCTb BHU3YaJIIM3UPOBATH PACIPEACICHUE YCIOBUU
OKpYXarolen cpefpl ¢ OOJBIION TOYHOCTHIO Ha OOJBIINX MPOCTPAHCTBEHHBIX
macmTabax. B codyeraHnn ¢ MOHMTOPHMHTOM O BCTpE€Yax BHJIOB M, B HJecale,
nmoHuMasi  (U3MOJOTUYECKHE  BO3MOXKHOCTH  BHJIOB, OTH  MOAXOABl K
reorpaguyeckuM HHOOPMAIMOHHBIM CHUCTEMaM OTKPBUIM HOBBIC MEPCHEKTUBBI
Il IOHUMAaHUSA TOrO, KaK U IOYEMY IPUKUBAIOTCA TE WIIM UHBIE BUJIIBI UTAE OHU
NPUKUBAIOTCA.OTH  MOAXOAbl  TakKe€ HMEIT OOJIbIIOE  3HAYEHUE IS
MIPOTHO3UPOBAHUSL TOTO, KaK BUJIbI OyAyT pearupoBaTh Ha OBICTPO MEHSIOIIUECS
YCJIOBHSI OKpY2Karolleu cpeasl. Pazymeercs, pacnpeaeneHrne Buaa - 3T0 HE TOJIBKO
byHKIHS ero PU3NOIOTHIECKUX BO3MOKHOCTEH U IPYTUX ACTIEKTOB €r0 YKOJIOTHH.
Ckopee, reorpadusi u ucTopusi 3eMJId TakKe BaKHbL.BUJ He MOXeT 3aHUMAaTh
TEPPUTOPUIO, B KOTOPOM y HEro HHUKOrAa HE ObUIO BO3MOXKHOCTU €€

KOJIOHU3UPOBATh, MOOEXKJass KOHKYPEHTOB M  pacliupsss CBOMl  apeall.



CnenoBatenibHO, OMOJIOTMYECKHUE U MCTOPUYECKUE (PAKTOPbI OOBEAMHSIOTCS IS
onpeneneHus reorpadguueckoro apeaia Jro00ro BUA.

B o0benvHeHNH ¢ MOHUMAHUEM TOTO, KaK OPraHU3Mbl B3aUMOJECHCTBYIOT C
OKpYXalolllel HUX CpeoM, - ATO KOHLENIMsS aJanTaluH, HJIed O TOM, 4YTO
€CTECTBEHHBIN 0TOOP chOpMHUpPOBaAT XapaKTEPUCTUKU MOMYJIALMNA TaK, YTOObI OHU
XOpOILIO COOTBETCTBOBAJIM KOHKPETHBIM OOCTOSITENBCTBAM B MX OKpY’KaloIEH
cpene. Pazymeercs, 3T0 He O3HAYaeT, UTO OPraHU3MbI ONTUMAIBHO AN TUPOBAHbI
K MX TEKYyIIMM YCIOBUSM, M 4YTO Ka)xJas XapakTEepUCTHKA, MpeAcTaBICHHAas
COOOIIECTBOM MHJIMBUJIYYMOB, MPEACTABISIET COOOM amanTanuio Juisi HEKOTOPBIX
acCIeKToOB OKpy»katomieil cpeabl. HanmpoTtus, ecTecTBEHHBIN OTOOpP SIBISETCS JIMIb
OJIHUM W3 MHOTHX TIPOIIECCOB, KOTOPBIC BIMSIOT Ha TO, KaK HHIUBUAYYMBI
pa3BuBalOTCA. B HEKOTOpBIX ciyyasx Npeo0aafaroT MNPOLECChl, OTIMYHBIE OT
€CTECTBEHHOT0 OTOOpa, YTO NPUBOJAUT K TOMY, UTO TOMYJSLHUA MEHEe
PUCTIOCOOJIEHBI K UX TEKYIIIUM YCIOBHSIM.

DKOJIOTOB Bce OOJIbIlIEé WHTEpPECYeT HBOJIIOIMOHHAs IKkaiga BpemeHu. C
OJIHOM CTOPOHBI, CTAJIO SICHO, YTO BO MHOTHX CIIy4asiX Mbl MOXEM MOHSIThH TEKYIIEE
COCTOSIHUE BHUJOB M IEIBIX COOOIIECTB TOJBKO MyTEM pACCMOTPEHHUS HX B
pa3BuTHH. Bumbl He SBISIOTCA YHUCTBIMU JIUCTaMH, KOTOPBIE HOJIKHBI OBITH
chopMoBaHBl TyTeM BbBIOOpA B ONTHUMAJIbHOM KOHMHTyparmuu Uil HX
cpenbl.Ckopee, OHM MMEKT HCTOPUYECKH HAYaJbHBII MOMEHT, U OTOOpP MOKET
paboTaTh ISt K3MEHEHHUS BHUJIOB.

AHanoruyasiM 00pa3oM, COOOIIECTBA TaKKE HWMEIOT HCTOPHUIO CBOETO
pa3BuTus. Tekyllee COCTOSHHME COOOIIECTBa SIBISETCS Pe3yJIbTaTOM TOrO, YTO
BUJIBI CMOTJIA 100PAThCs 10 JAHHOW MECTHOCTH M KaK 3TH BUIBI IPUCTIOCOOMINCH
K 2TOM MECTHOCTH. MeTonbl BKJIIOYEHHUS HBOJIIOIMOHHOW HHGOpMAIIMKM B BUJIEC
¢wrorernn (WM DBOJIIONMOHHBIX JIEPEBHEB) B HACTOAIICE BpPEMs IIUPOKO
UCIIOJIB3YIOTCSI M CTAHOBATCS Bce Oosiee MH(MOPMATUBHBIMHU. OBOJIIOLUOHHBIE
OMOJIOrY SICHO MPOJAEMOHCTPUPOBAIH 3a MOCIEIHUE HECKOIBKO IECATHIECTUH, YTO
HBOJIFOLIMOHHBIE U3MEHEHUSI MOT'YT MPOUCXOJUTh O4Y€Hb ObICTPO. Clie10BaTENBHO,

nonyjsamguu  MOI'yT AJO0CTAaTOYHO 6I)ICTpO aI[aHTHpOBaTBCH.3a CPaBHHUTCIBHO
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KOPOTKO€ BpeMs Mbl MOKEM HAOJII0JaTh MOCIEACTBUS JaXe B KOJIOTMYECKOM
Macmtabe. UrHopupys 3TOT (pakT, MOKHO OKa3zaTbCd B HE MpencKazyeMoil u
OIIaCHOU CUTYyalUH.

Opomonusa BakHa B CIEAYIOLIEM oTHomeHnH. KoMnoHeHTamu
HKOJIOTUYECKUX B3aUMOJEHUCTBUN SIBISIOTCS BUAbL. M3yueHue BUI000pa3oBaHUSA -
KaK BO3HMKAIOT HOBBIE BHJIbI - YK€ JTABHO SIBJISIETCSI 00JIACTHIO 3BOJIOLIMOHHBIX
OMOJIOrOB, HO B MOCJEIHHUE TOJAbl CTAJO SICHO, YTO 3KOJOTHUS MOXKET ChIIpaTh
BaXHYIO pOJIb B ONpEIEICHUH TEMIIOB BUA00Opa3oBaHusi. B wyactHOCTH,
KOHIENIUS  JKOJIOTMYECKOro  BHUA000pa3oBaHus - ujaAes O TOM, 4TO
BU000pa30BaHUE TECHO CBS3aHA C OKPYXKAIOUIMMH YCJIOBUSIMHU, CBOETO poja
HKOJIOTMYECKON TUBEpCUEH - mojyunsia OOJBIIYI0 Pa3BUTHE Y HECKOPHIX aBTOPOB.
CnenoBareqlbHO, M B 3TOM OTHOLIEHHWM JKOJOTMYECKas M HBOJIOLUOHHAS
NEPCIEKTUBbI TeCHO meperuieTatoTcss. Hakoneln, B 0Oosiee KPYNMHBIX BPEMEHHBIX
Macitabax HEKOTOpbIE IPYIIbl OPraHU3MOB CHIIBHO Pa3INyaroTCs, MPOU3BOAS HE
TOJBKO OOJIBIIOE KOJMYECTBO BMJIOB, HO W 3aHMMasl camble pa3HOOOpa3HbIE
JKOJIOTMYECKUE HUIIU. HEeKOTOpbIe yYeHble CUMTAIOT JOTO SIBJICHUE, U3BECTHOE KakK

ajalrranys, OTBECTCTBCHHO 3a 00JIBIIIOE JKM3HEHHOE pa3H006pa3He.

Okonornyeckas HuIa. [IoHATHE PKOJIOTHYECKON HHUIIIN.

Bomnpocsr.

1. Tpu KOHUENLIHUY SKOJIOTUYECKOU HUIIIH.

2. Humma nyist «cnenuanu3anayd poJiny 1 IMOMCK YKOJIOTHYSCKUX SKBUBAJICHTOB.

3. [lomynsamus - mepcUCTeHTHAS HUIIIA K MEXaHU3M KOHKYPEHIIHH.

4. Huiiia uCrioib30BaHUs PECYPCOB U IOHMMAHUE YBOJIIOIIUM BUIOBBIX PA3TUUYHH.

5. MopaenupoBaHHU€e IKOJOTUYECKON HUIINA. AHATN3 HUIIL.

OCHOBHBIE TOHATHA.
Cwmemenne. Curyanus, KOrja JiBa Buja 0ojee pa3IudHbl B reorpad@uaecKux
TOYKaX, TJIC€ OHMU IIEPECEKAIOTCS, YeM MEXIy TOYKaMH, TJ€ OHHM BCTPEUAOTCS

OTAOCIBHO.



Coo01ecTBo. COBOKYIIHOCTB B3aUMO/JICHCTBYIOIINX MO YJISIUH,
3aHUMAIOIINX OMPEACIICHHYIO TEPPUTOPHUIO, >KUBOM KOMIIOHEHT JKOCHUCTEMBI.
Coo06miecTBO  (PYHKIMOHUPYET KakK JgUHAMHYECKAas EJUHUIIA C Pa3IMYHbIMU
TPOUUECKUMHU YPOBHSIMH, Y€pe3 HETO MPOXOJUT MOTOK SHEPTHH M COBEPIIACTCS
KPYTOBOPOT MUTATEITHLHBIX BEIIECTB.

buoreonenos.  Hcropuyeckn  CHOXKUBIIAACA  NPUPOAHAS  CHCTEMa
omotnueckux M abuoruueckux (akTopoB cpenpl. Takum o0pa3om, Jyr, Jiec,
00JI0TO, MPYyA MBI MOXXKEM Ha3BaTh OHOreoIeHO3aMH. A BOT aKBapuUyM, Karulio
BOJIBI, TIPOOMPKY C pacTyIIMMH B HEHl MUKpoOamMH OHMOTCOIICHO3aMH Ha3bIBaTh
HEJb3S - 9TO IKOCHUCTEMBI.

Crpykrypa. Ilog  cTpykTypoii  cooOmiectBa  OOBIYHO  MOHHMAIOT
COOTHOIIEHHWE  Pa3JIMYHBIX  TPYNIl  OPraHU3MOB,  PA3IUYAIOMIUXCA IO
CHUCTEMAaTHYECKOMY TOJIOKEHUIO, 10 POJIM, KOTOPYIO OHU WIPAlOT B Mpolleccax
oOMeHa U KpyroBopoTa BEIIECTB, 10 MECTY B MUILEBOM LMK U Tak jnanee. Takum
o0pa3oM, CTpPYKTypa co0OIIecTBa BKIIOYAET B CeOs psii KOMIIOHEHTOB, TaAKUX Kak
BUJI0Basi, Mop(dosoruyeckas u Tpouueckas CTpykTypa.

Bunosas crpykrypa. CooOiiecTBa BKIIOYAET /iBa MOHATHS BUIOBOM COCTaB
U BHJIOBOE paszHooOpasue. OOBIYHO B COCTaBE COOOIIECTBA MMEETCS Majo BHIOB,
IPEACTABICHHBIX OOJBIIMM YHCJIOM OCOOCH M CpaBHUTEIBHO MHOTO OcoOei
BCTpEYAIOMINXCA penKo. YeM MHOroduciIeHHEe BHUJI, TEM B OOJBIICH CTENEHU OH
oTIpeJieNsieT MPOIECChl, UAYIIHEe B coobmiecTBe. HekoTopbie BHUIBI, HAa3bIBAEMBIE
WHIUKAaTOPHBIMU, YKa3bIBAIOT Ha COCTOSIHHME cpenabl oOuTaHus. Bo MHOrmx
MIPECHOBOIHBIX BOJI0OEMAaX, HAIIPUMED, UHIUKATOPAMH SIBIISIOTCS paKooOpa3HbIe.

BunoBoe pasnoobOpasue. IlpusnHak, ykaspBaronmuii Ha Onaromoiydaue u
YCTOWYUBOCTH COOOIIECTBA - TO BHUAOBOE pa3zHooOpasue. Uem BbIIE BUIOBOE
pazHooOpasue, TeM OOJbIIEe JKOJOTHYECKHUX HHUII M TEM IIHPE BO3MOYKHOCTH
aJlanTayy cOO0IIEeCcTBa K N3MEHHUBIIIUMCSI YCIIOBUSM CPEIBI.

Mopdomnornyeckas ctpykrypa. Mopdonorudeckas CTpyKTypa - 3TO €ro

IMPOCTPAaHCTBCHHAA OpraHu3aliv:l.



KonkypeHiuu. JKoJoruueckue B3aUMOACHCTBHS, B KOTOPBHIX JBa BHUIA
BHUJIOB HETaTUBHO BIMSIIOT JAPYT Ha Jpyra, MOTpeOssisi oOIIue pecypchl WU C
MOMOIIIbI0 KOHBEPTCHIIUU IPYTUX BPEHBIX CPEICTB.

CxonumocTs. Pa3BuTHe BO3pACTaIOMIErO0 CXOACTBA C TEUCHUEM BPEMEHH,
O0OBIYHO MPUMEHSETCS K BUJIaM, KOTOPbIE HECKOJIBKO HE CBSI3aHbBI HBOJIOIIMOHHO.

HumeBoe wu3mepeHune. OKOJOTMYECKass IMEPEMEHHAs, MO  KOTOPOil
XapakTepu3yeTcsi HUIla BUJA, HampuMep pa3Mep KopMa, U  OOBIYHO
npeCcTaBiIsieTcs B BUjie ocu rpaduka.

[Momumopduszm. Hamuuue nByx wunu Oonee ¢GopMm, pazIMyUarOIIUXCS 10
MOP(OJIOTUU WU KaKUM-JTHOO JPYruM 00pa3oM B OJHOM M TOW K€ TMOMYJISIIIUU
DKoJIOTUYECKasi TepEeMEHHas, BJOJb KOTOPOM XapakTepu3yeTcs HUIa BHJA,
HaIrpuMep, pasMep MUIU, U TUIUYHO TPEJCTaBICHHAs KaK OCh MojuMopduzma
rpada.

[Tonynsums. Hacenenue. Hacensromue Buabl. Te WMHAMBUAYYMBI BHJA,
KOTOPBIE TPOUCXOAAT B OMPEACICHHOM MECTE.

Craructuka pocta nomyisuud. Koaddumuent Ha aynry HacelneHus, IpH
KOTOPOM  YHCJIICHHOCTh  HACCJIICHUS  M3MCHSET  YHCJICHHOCTh,  OOBIYHO

paccUYMTHIBaE€TCA Kak KOd(DPUIIMEHT POKIAEMOCTH 32 BBIYETOM CMEPTHOCTH.

Konuenmuu 3k010ruuecKknx HUl.

MoxeTt nmoka3aTbCsi HEOKUJAHHBIM, YTO TEPMHH, CTOJIb PACTIPOCTPAHEHHBIN
B IIONYJISIPHBIX U3JAHUSIX, SKOJIOTMYECKAs HUIIA, UMEET CPEAU YUEHBIX Pa3JINYHbIC
3HaueHus.Kaxxnoe  3HaueHMEe M3 KOTOPBIX  HMMEET  aCCOLMHUPOBAHHYIO
KOHIIENITYaJIbHYI0O OCHOBY. B COBpEMEHHOW 3KOJIOTHYECKOW JIUTEPATYPE MOKHO
BBIJICJIUTH YETHIPE OCHOBHBIX aCIIEKTa B MPECTABICHUHN 00 SKOJIOTMUYECKON HUIIIE:

1) mpocTpaHCTBEHHAs HUINA, BKIIOYAs KOMIUICKC OJarompUsTHBIX
JKOJIOTMYECKUX  YyCJIOBUMU. Hampumep, HaceKOMOSIHbIE MTHUIBI  €JIbHUKA-
YEepHUYHUKA OOUTAIOT, KOPMSITCS UM THE3JATCS B Pa3IMYHBIX sipycax Jeca, 4To B

3HAYUTEILHOMN CTCIICHM ITO3BOJIICT UM H30eraTh KOHKYPCHINH,
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2) Tpoduyeckas Humia. Beigensercss oco00 W3-32 OIPOMHOIM BaKHOCTH
MUK KaK 3Kojorudeckoro ¢akrtopa. PazneneHue MUIeBbIX HUII Y OPraHU3MOB
OJIHOTO TPO(UUECKOTO YPOBHS, OOUTAIOIMIMX COBMECTHO, MO3BOJISIET HE TOJBKO
n30eXxaTh KOHKYPEHIIMH, HO U CIIOCOOCTBYET Oojiee MOJTHOMY HCIOJIb30BAHUIO
MUIIEBBIX  PECYpCOB U,  CIENOBAaTEIbHO, YBEJIMYMBAET HWHTEHCUBHOCTH
OMOJIOTMYECKOTO KpPyroBopoTa BemlecTBa. Hampumep, 1IyMHOe HaceleHuUe
«IITHYBUX 0a3apoB» CO37aeT BIEYATIICHUE TOJHOIO OTCYTCTBHUSI KaKOTO-JIMOO
nopsiaka. Ha camom gene, Kaxaplil BU NTUL] 3aHUMAET CTPOTO ONPEACIEHHYIO €ro
OMOJIOTMYECKUMH OCOOCHHOCTSIMU TPO(DHUUECKYIO0 HUIITY: OJHU KOpMSTCS y Oepera,
JIpyrue — Ha 3HAYUTEIBLHOM DPACCTOSIHUU, OJHHU JIOBAT PBHIOY y TMOBEPXHOCTH,
Jpyrue — Ha TJIyOuHe U T. 1.

Tpoduueckne W NPOCTPAHCTBEHHBIC HUIIKA PA3TUYHBIX BHUIOB MOTYT
YAaCTUYHO TIEPEKPHIBATHCA (MPUHIMI DKOJOTHYECKoro ayOnupoBanus). Humiu
MOTYT OBITh HIUPOKUMU (HEecennanu3upPOBaHHBIMU ) U Y3KUMHU
(ceruaau3upOBaHHBIMHU ).

3) MHOroMepHas HUIIA, WIM HHUIIA Kak TunepoOwsem. [lpencramienue o
MHOTOMEPHOM  3KOJIOTHYECKOU HHUIIIE CBSI3aHO Cc MaTEMaTUYECKUM
MOJICJIMPOBaHUEM. Bce MHOXKECTBO COYETaHWUW 3HAYECHUW HKOJOTHYECKUX
(bakTOpOB paccMaTpUBAETCsS KaK MHOTOMEPHOE MPOCTPAHCTBO. B 3TOM orpoMHOM
MHOXECTBE HAC MHTEPECYIOT TOJBKO TAKHE COYETAHUS 3HAUYEHUH SKOJOTMYECKUX
(dakTopoB, TMPU KOTOPHIX BO3MOXKHO CYIIECTBOBAaHHWE OpraHU3Ma — ITOT
TUNEPOOHEM M COOTBETCTBYET MOHATUIO MHOTOMEPHOM SKOJIOTUYECKON HUIIIH.

4) (¢GyHKIMOHATBHOE TIPEJCTaBICHHE 00 OKOJIOTHMYECKOW HUIIe. ITO
MpEACTaBICHUE JOIMOJHSAET BBIIIE yKa3aHHbIE U OCHOBAaHO Ha (PYHKIHOHAJIbHOM
CXOJICTBE CaMbIX pa3HBIX »JKOJOrM4yeckux cucteM. Hampumep, roBopar o0
AKOJIOTUYECKON HHUILIE TPaBOSIAHBIX >KUBOTHBIX, WJIM MEIKHX XWIIHUKOB, WIH
KUBOTHBIX, NUTAIOIIUXCS IUIAHKTOHOM, WM HOPHBIX KUBOTHBIX U T. TI
OYHKIHUOHAIBHOE TMpPEACTaBICHUE 00 HSKOJOTMYECKON HUIIE BBIMSIYMBACT POJIb
OpraHU3MOB B DKOCHUCTEME U COOTBETCTBYET OOBIYHOMY MOHATHIO «mpodeccus,

crneouaiu3anysa)  HWJIKM JaXE - «II0JOXCHHE B COO6HI€CTBG>). HNmenno B
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(GYHKITMOHAIBHOM TIJIaHE TOBOPST 00 SKOJOTUYECKUX JKBHBAJICHTAX — BHIAX,
3aHUMAIOMNX (YHKIMOHATBHO CXOJHBIC HUIIM B Pa3IMYHBIX TeorpaduuecKux
pEeTHOHaX.

MecrooOuTanue OpraHm3Ma — 3TO MECTO, TJie OH KHBET, WJIU MECTO, T
€ro OOBIYHO MOJXKHO HaMTH. OKOJIOrMYecKas HUIIa — IIOHSATHE Oosee EMKoe,
BKJTFOYAOIIIee B ceOsl HEe TOJIBKO (PU3MYECKOE MPOCTPAHCTBO, 3aHUMAEMOE BHIOM
(momynsinpeit), HO W (QYHKIMOHAIBHYIO pOJb JAaHHOTO BHJAa B COOOIIECTBE
(HampuMep, ero Tpo(dHUUYECKOEe IOJIOKEHNUE) M €r0o IOJOKEHUE OTHOCHTEIBHO
IPaJUECHTOB BHEIIHUX (HaKTOPOB — TEMIIepaTyphl, BIAKHOCTH, PH, TOUYBBI W
JPYTHX YCIOBHH CYIIECTBOBAHMS. DTH TPU ACTEKTa SKOJOTHUCCKON HUIIN yI00HO
0003HaYaTh KaK MPOCTPAHCTBEHHYIO HUIIY, TPOQUUYCCKYIO HUITY ¥ MHOTOMEPHYO
HUIy, WM HUIIY Kak runepoobem. ClenoBaTebHO, 3KOJIOTHYECKas HHUIIA
OpraHu3Ma 3aBUCHUT HE TOJBKO OT TOTO, TJIC OH YKUBET, HO BKJIIOYAET TaK)Ke OOIIYIO
CYMMY €ro TpeOOBaHMI K OKpYXkKaloleh cpejie.

[lepBass konuenuusa. IlepBoe HCHONBb30BaHME TEPMUHA «IKOJIIOTHYECKAs
HUIIay mosBuiochk B qokmanae P. X. Jixxoncona (RoswellHillJohnson, 1877- ?) npu
OMKMCAHUM PACTIPOCTPAHEHUS OOKbel KOPOBKH, HATMCAHHOM TOYTHU CTO JIET Ha3a/l,
B 1910 romy. Xors Bckope, B 1917 romy 3TOT TepMuH OBUI HCIOJIb30BaH
aMEpUKaHCKUM OuojoroM u 3o0o0iorom Jlxkozedpom I'punnemtom (JosephGrinnell,
1877-1939), koTropoMy OOBIYHO TPHITHCHIBAIOT €T0 OPUTHHAIBHYIO Pa3paboTKy -
TEPMHUH «HUIIA» I 0003HAYEHUS CaMOM MEJIKOW EIWHUII PaclpOCTpaHEHUS
Buga. Crares/l. 'punnemnoma: Field test of theories concerning distributional
control //  American Naturalist, 1917, Vol. 51, N 918, p. 115-128,
IIICOHBBEIMOHATHE  «HHIIABCOOOIIECTBE» - «associational nichey. On
MO/Ipa3yMeBall, YTO HUIIU Pa3HBIX BUIOB HE MEPEKPHIBAIOTCS, M, TAKUM 00pa3zoMm,
OTIpEJIeIsUT TOTEHITMANBHBIA XapaKTep paclpoCTpaHEHUs OTAEIHLHOTO BHJIA B
OTCYTCTBHE B3aUMOJICHCTBUI ¢ Apyrumu Bugamu [1]. CMbICIT ObUT OYeHBb OJIM30K K
o0pa3HOMY yMOTpeOIECHUIO: SKOJIOTHYECKAsT HUIIIA BUJA - 3TO €r0 «POJIb», «KMECTO
WM «YTOJIOK» B 9KOJIOTUYECKOM coobmiecTBe. TakuM o0pa3omM OJWH U3 OCHOBHBIX

npuMepoB ['puHHeIa, KanuOpHUNCKUNA KPUBOKIIIOBBIN MEPECMEITHUK B FOKHOM
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gyactu  KanudopHuiickoro  moOepexbssIBIsETCS  NTULEH  yanappajibHOTO
coo0miecTBa, KOTOpas NUTaeTCs B OCHOBHOM Ha 3emie./loObiBaeT mnumry
KPUBOKJIIOBBI NEPECMEIIHUK HaJ MOBEPXHOCTHOM MOJCTUIKON U MOTPEOISET KakK
KUBOTHBIE, TaK U PACTUTEJbHBIC MPOAYKTHI Moaxonasuiero pasmepa. Crparerus
CIIACEHUS OT XMUIIHUKOB y 3TOW MNTHUIBI B ITAHHOM MECTHOCTH aHAJIOTUYHA 3€MHBIM
KUBOTHBIM. ODTO  XOpollas MAacCKHpPOBKa MNTHUIBI, KOTOpas B PEAKUX CIydasx
NEPEXOAUT YEPE3 MOJIECOK, TOJIBKO KOTrAa €i yrpoKaroT.

Tor ¢akt, 4T0O B MHpE CYIIECTBYET MHOXKECTBO XapaKTEPHBIX MECT
oOWTaHUST W  BWJAOB MHUIM C  CONYTCTBYIOIIMMH  TIOBEICHUYECKUMHU,
MOP(OJIOTHIECKUMHU U (PU3HOJOTHICCKUMHU aJanTalldsIMH, TPUBOJUT K TOHSTHIO
HKOJIOTHYECKUX SKBUBAJICHTOB. OHU OIpeAeNsioTcs Kak JBa WM Oojiee BHUIA C
OYECHb TMOXOXHUMHM XapaKTEPUCTUKAMHU HUIIM, KOTOpPbIE€ BCTPEUANOTCS B
COBEpIIECHHO pa3HbIX MecTax. [Ipumep - keHrypoBas kpbica B CeBepHOU AMepUKe,
KOTOpass  TOYHO  COOTBETCTBYET  JAPYIrOM  Pa3HOBUIAHOCTH  TI'PBI3YHOB
nycteiHuCaxapsl. CyliecTBOBaHUE SKOJOTUYECKUX JKBHUBAJIEHTOB O3HAYANO OB,
YTO JIOBOJIBHO MOCTOSIHHBIE MPaBUJIa ONPENECISAIOT HUILIN, JOCTYIHBIE U1 3aHATHS
B KOHKDETHOH cpene, Hampumep, B MycTbiHE. bornee Toro, HUIM MOTYT OBITh
IIYCTBIMUA B TOM CMBICJIE, YTO MOAXOISIINN BUJI HE BCTPEYAETCS BHYTPU CUCTEMBI,
BO3MOXHO, IOTOMY, YTO OH HUKOTIJa Ty[a HE II0IaJaJl Ui HE MOT pa3BUBAThCS B
9TOU MECTHOCTH.

Ho B kakoii creneHW JAEHUCTBUTEIBHO CYLIECTBYIOT 3KOJIOTHYECKHE
skBUBAICHTHI? CroycTss aecATWieTHs mocie paboTel ['puHHENIa MBI Temephb
3HAE€M,UTO, XOTS HEKOTOphIE MPUMEpPHI, 0€3yCIOBHO, MOTYT OBITh HaWICHHBI,
BO3MOXKHO, 4allle BCETO BHJBI CXOXHUX Cpelx (Hampumep, IyCTBIHH) Cpeau
OTJAJIEHHBIX MECTHOCTEH HE SIBJISIFOTCS OJMHAKOBBIMU HIIM YACTO JAXKE MTOXO0KUMH.
Bo3moxHO, Takue cooOpaXeHUs TMOMOTJM TOPOJAUTh JBa JPYTrUX 3HAYCHUS
9KOJIOTHYECKON HUIIM, Ka)KJas U3 KOTOPBIX COACPKUT CBOM HAOOp HACH O TOM,
KaK padoTaeT 3KOJIOTHYECKUI MUp.

Ponp oOurateneidi B MOHSATHM HUIIA HUMEET CBOM KOpHU B paborax,

HallMCaHHBbIX B CCPCAHMHC ABAALIATOIO BCKa 3J3KOJOIOM H JIMMHOJOIOM I[ 0.
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Xatunnconom (1903 -1991). Dra xonuemnius GOKYCHUPYeTCs HA BUAAX, B JAHHOM
cllyyae Ha UX TMOMYJSIIMH, a HE Ha OKpyxkaromeil cpeae. CymecTByer
Tak Ha3plBaemasi «Mojenp runepoosema» J[. O. XarumHCcOHa, COIrJIacHO
KOTOPOIi DKOJIOTHUECKasi HUIIIA MpEeACTaBleHa Kak N-MEepHBIA Ky0, Ha ocsX
KOTOPOTO OTJIOKEHBI JKoJorudyeckue (axtopel. XaTyUHCOH (HOPMYITUPYET
DKOJIOTUYECKYI0 HUIIYy KaK KOJMYECTBEHHOE ONHCAHHWE psAfa  YCIOBHUU
OKpY’KaroIen cpelibl, KOTOphIe TO3BOJSIOT BUJAM COXPAHUTHCS B OMPEICICHHOM
MecTe. TepMHH COXpaHUTBCS, OCTaThCsl CYIIECTBOBAaTh O3HA4YaeT HaIMIUe
MOJIOXKHUTEIBHOTO WJIM 10 KpaiiHel mepe HyiseBoro (0e3yObITOYHOr0) mpupocTa
obOuTareneii, (eciu TMPUPOCT OTPHUIATEIHHBINA, TMOMYJISAIMSI COKPAIACTCS 0
MOJIHOTO HCcYe3HOBeHus). [IpuMepom (akTopa COCTOSIHUS OKPYKAIOUICH Cpelbl
SBIISIETCSL  Temreparypa.BToppiM mpuMepoM MOXET OBITh BIQXKHOCTH IS
OpPTaHM3MOB Ha CYIIIE€ WJIH OCBEIIEHHOCTD JUISI OPTraHW3MOB B BOJHOH cpene. Eciun
MBI TIPEACTABISIEM YCJIOBHE OKpyxkeHHs  ((axTop cpenbl) ocwkio Trpaduka,
Uana3oH TMpeJCTaBisieT co0OM HHTEepBald BIOJb OSTOM OCH, Hampumep,
temnepatypy or 0C mo +30C (pucyHok 1). Bropoii mHTepBan, Hanpumep, s
OTHOCUTEIBHON BIAXXHOCTH, MOXeET cocTtaBiidTh oT 20% mo 80% Bxomap ocu
BJIQKHOCTU. Y HAC MOXET OBITh CTOJIbKO Pa3HBIX IKOJIOTHYECKUX OCEH, CKOJIBKO
HCOOXOAMMO IS XapaKTEPUCTHKH CKOPOCTH pocTa nomyisuuu (r).

Ecnuckopocty pocta monmyiasuuul A JaHHOH OCH HEKOPPEIHpPOBaH CO
3HAYCHHUSIMHM TEPEMEHHBIX JPYrol OCH (HampuMep, €cM Juana3oH TeMIeparyp,
JOIyCKAIOUINM CKOPOCTH POCTa MOMYJSALUHU I Gonbiie win paBHoe 0, o1MHAKOB
IUTS JTFOO0OTO 3HAYCHUS BIKHOCTH), TO HUIIA SBISETCS MPSMOYTOIBHON (KaK Ha
pucynke 1).Muade on Oymer umeth apyrue Gpopmbpl. XaTd4MHCOH 0003HAYMII CBOIO
KOHIICTIIMIO TPOMO3AKUM N-MEPHBIM THIEpoOBEMOM, MpPEICTaBbTe ceOe TPU WIH
0o0J1ee SKOIOrMYECKUX OCH.

bonee kpaTko o6o3HaueHHas! (pyHAAMEHTAIbHAS HUIIA - T4 YACTh HUIIEBOTO
MPOCTPAHCTBA, TAE TMOMYyJSAIHUS BUIOB MOXET COXpaHATbCsa. OCHOBHAs HHINA

BU3YaJIM3UPYETCAd KAK HAXOASAWAACSd B OTCYTCTBUHU JAPYTMX BHUIOB, KOTOPBIE
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KOHKYPHUPYIOT C JaHHBIM BHJOM 3a PECypCcbl MU TE€M CAaMbIM BIUSAIOT Ha €ro

COXpaHCHHE.
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Pucynok 1. [Ilpumep HUIIM  COXPAaHHOCTHM  MOMYJISUMM  XaTYUHCOHA.
[IpAMOYTrONbHUK OXBATHIBAET AUAINA30HBI TEMIEPATYPhl U BIAXKHOCTH, B KOTOPBIX

MIOITYJISIIIAS BUJIOB MOKET COXpaHAThCs (T1e I' 6obIie uiu paBHO 0).
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YToOBl 0OBSICHUTH 3TO MOCIEHEE 00CTOSATENBCTBO, XaTYMHCOH OMPEIETHIII
«peaqu30BaHHYIO  HHUINY» KaK  4YacTh  (PyHIAMEHTAJIbHOM  HUINM,  HE
nepecekaromieicst ¢ pyHIaMeHTaIbHBIMU HUIIIAMU KOHKYPUPYIOIIUX BUJIOB, TUTIOC
3Ta 4acTh, MEPEKPHIBAIONIAS KOHKYPUPYIOIIUE BUIOBBIC HUIIM, T/I€ JAaHHBIA BHU]
BCE €IIEe MOXET COXPaHAThCS (MMETHCKOPOCTH POCTA TOMYJSIUHI OOJBINE HIIH
pasHoe 0).

Onoruuyeckas HHUIIA — MECTO, 3aHUMAaeMOe€ BHUJOM B OHOIEHO3E,
BKJIIOUAIOIIee KOMIUIEKC €ro OMOLIEHOTHYECKUX CBsI3ed U TpeOoBaHUM K (hakTOopam
cpeapl. JIx. TDpunnen (1917) omnpenenwsi  3KOJOTMYCCKYIO HMINY — Kak
(GYHKIIMOHAIBHYIO pOJIb M TIOJIOKEHHE BHUAa B cooOuiecTBe.B Hacrosimiee Bpems
ompenesieHne ['puHHENIa TPUHATO HA3bIBaTh MPOCTPAHCTBEHHOW HHIIEH (IO
CMBICIy TEpPMHUH OJNIKE TOHSATHUIO MECTOOOHMTAaHME), a OmpeleieHUue IITOHA
Ha3bIBAIOT Tpoduueckol Huiel (IKOJOTHUYECKass HHINA MPEACTABISIET COOOM
CyMMY (paKkTOpOB CYIIECTBOBAHUS JAHHOTO BHJIa, OCHOBHBIM M3 KOTOPBIX SIBISETCS
€ro MeCcTO B MHILEBOM Lemnouyke. B Hacrodiiee BpeMs ITOMHUHHPYET MOJEIb
runepodobema JI. D. XarunHcoHna. Mojens npejcTaBiieHa Kak N-MepHbINA KyO, Ha
0CSIX KOTOPOTO OTJIOKEHBI dKoJornueckue Gpakropsl. [1o kaxmaomy dakropy y Buaa
€CTh JIMamna3oH, B KOTOPOM OH MOKET CYIIECTBOBAaTh (PKOJOrnyecKas
BaJICHTHOCTH). Eciii mpoBeCTH MPOEKIIMU OT KpalHUX TOUYEK JUANa30HOB KaXKJIOU
ocH (paKTOpOB, MBI TIOTYYUM N-MEPHYIO QUTYPY, T/€ N — KOJIMYECTBO 3HAUMMBIX
JUISE BUJIA DKOJOTHYECKUX (pakTopoB. Mojenb B OCHOBHOM YMO3PHUTENbHA, HO
MO3BOJISIET TIOMYYUTh XOpOIIee TpeacTaBieHue 00 skojoruyeckor Hute. [lo
XaTYMHCOHY KOJIOTHYECKasl HUIIA MOXKET OBITh:

- (QyHIZaMEHTAILHOH — OIpeaeasIeMOd COYETAaHHEM YCIOBHM M PECYpCOB,
MTO3BOJISIIONIIAM BHTY TIOJIIEPKUBATH JKU3HECTTOCOOHYIO TTOMYJISIINIO;

- pea30BaHHON — CBOMCTBA KOTOPON 00YCIOBIEHBI KOHKYPHUPYIOIINMHU BHIAMU.
DKOJIOTHYECKYK)  HHUILY, OMpeneNnsieMyl0  TOJbKO  (U3UOJIOTUYECKUMU
OCOOCHHOCTSMHU OPTraHU3MOB, HAa3bIBAIOT (PyHAAMEHTAJIbHOH, a Ty, B Mpeienax

KOTOPOM BHJ pEAIbHO BCTPEYAETCs B MNPUPOAE, — PEATU30BAHHOM.
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PeanuzoBanHass HUIIA - 3TO Ta YacTh (GyHAAMEHTAIbHOW HUILU, KOTOPYIO JTaHHBIN
BU/I, TIOMYJISIIIUSL B COCTOSIHUM yJIEp’KaTh B KOHKYPEHTHOU O0phoe.

Mojenb 3KONOTHYECKOW HUIIM, MPEITOKEHHAass XaTYMHCOHOM, JIOBOJIBHO
MpOCTa: JIOCTATOYHO Ha OPTOTOHAJIBHBIX TMPOCKUUSIX OTJIOXKUTh 3HAYEHUS
MHTEHCUBHOCTH Pa3JIMUHBIX (DAKTOPOB, a W3 TOUYEK MPEACIOB TOJEPAHTHOCTU
BOCCTAHOBUTH TMEPIECHAUKYJISIPhI, TO OIPAaHUYCHHOE MMHU MPOCTPAHCTBO M OyJIeT
COOTBETCTBOBATh JKOJIOIMUECKOM HHMIIE AaHHOrO Buaa (puc. 1). Dkosoruyeckas
HUIIIA — 3TO 00JaCTh KOMOWHAIIMM TaKMX 3HaUYCHUM ()aKTOPOB CPEJIbl, B IIpeIesiax
KOTOpPOM JaHHBIA BHUJ MOKET CYIIECTBOBAaTh HEOTPAHUUECHHO noiro. Hampuwmep,
JUISl CyLIECTBOBAHUSI HA3EMHOTO PACTEHUS JOCTATOYHO OINPEAEIEHHOIO COUETaHUs
TEMIEpPaTypbl U BJIAKHOCTH, U B ATOM CJIy4ya€ MOKHO TOBOPUTH O JABYMEPHOMU
Hume. [[ns peiO, KUBYIIMX B MOpE YXKE HAJ0 KPOME TEMIIepaTyphl eIlie Kak
MUHUMYM [IBa >KM3HEHHO BaXHBIX YCIIOBUSI — COJICHOCTh W KOHUEHTpAIUs
kuciopona. Ilomyuunace TpexmepHas Huma. Toraa yxke cileayeT TOBOPUTH O
TpexXMepHOU Huiie, u T. 1. Ha camom nene 3Tux (pakTopoB MHOKECTBO U HHIIIA
MHoromepHa. KoHuenuuss XaTyMHCOHAa BakHAa MO HECKOJIBKUM IpuUYuMHaM. Bo-
NEPBBIX, OH JAeT TOYHBIM, KOJMYECTBEHHBIM CHOCOO  XapakTepus3aluu
AKOJIOTHYEeCKON HummM. Bo-BTOphIX, OH (oKycHupyeTrcs Ha TOM, YTO CaM BH]
JIeNaeT, a He Ha TOM, YTOOBI CYIIECTBO CYIIECTBOBAJIO WJIM HE CYIIECTBOBAJIO B
coobmecTBe (mocienHee ABISCTCS KOHIICTIUEH «mepepbiBa» [ 'puaHema). Takum
00pa3oM, IKOJIOTHYECKUE HKBUBAICHTHI HE 00S3aTENbHO OKUIAIOTCS M, €CIM OHU
HE BCTPEUYAIOTCS, ’TOHE MPOTUBOPEUYUT KOHUETIUHU: JUIsI XaTYMHCOHA HET «ITYCTBIX
Humy. OnHako Takas d4eTkas (OpMYJIMPOBKA HHUIMKM HMEET CBOM HEIOCTATKU.
['maBHBIM W3 HUX, BO3MOXHO, SIBISIETCA TPYIHOCTH BBISICHEHUS TOrO, YTO HMIIA
TAKOro BHUJA JCHCTBUTENBHO CyIIEeCTBYET B npupone? IlpeanonoxurensHo, as
KOKIOM TOYKH N-MEPHOTO THUMEpOoObEeMa, CKaXKeM, IS KaKIOTO 3HAYCHUS
TEMIIEPATYPhl U BIAXKHOCTH, HYXKHBI MOMYJISIUN KYJIbTYPbl HIIM UHAYE ONPEICIIUTh
CKOpPOCTh POCTa MOMYJISIUU I. ITa CBOETO pPOJa KOHIJTIOMHUPALIHS MOBTOPSAETCS IS

pPa3HBIX TOYEK, MTOKA HE OyJeT BceX KOMOMHAIMNA TEMIIEpaTypbl U BIAXKHOCTH, IS
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KOTOPBIX OOUTATENd MOTYT COXpaHAThCS. TpYTHOCTh TaKOro pelieHus: IJsl BCEX
JIETKO MPEACTAaBUTh, KPOME MOXKET, ObITh MUKPOOPTAaHU3MOB.

Bropas npobiiema 3akito4aeTcs B TOM, YTO HEKOTOPHIE XapaKTEPUCTUKHU
HUILIKM, KOTOPbIE KOHUENTYaIUu3UupOoBail pUHHEI, HEJETKO YIOPSAI0YUTHh BOJIb
sKoJoruueckoit ocu. IlpumepoM sIBIISIETCS pa3Mep MUILNU: B JTIOOOM KOHKPETHOM
pealbHOM MeECTe ejla MOCTABIIAeTCA B pa3HBIX pa3Mepax (BMECTO TOrO, YTOOBI
UMETh OJMH pa3Mep MHIU I Kaxaoro mMecra). KoHeuHO, MOXHO HCIOJb30BaTh
CpeIHUN pa3Mep MHINKM, HO Takas KOHLEMIMS HE CTOJb MpaBaornofoOHa, Kak
UCIIOJIb30BAHUE CPEIHEN TEeMIepaTyphbl, MOTOMY 4YTO >KMBOTHBIE €XKEIHEBHO
CTaJKUBAIOTCS C pa3IMYHBIMU pa3zMepaMu nuiM. JKHUBOTHBIE OMNPENECICHHOTO
pasMepa Tesa H, CIeI0BaTeNbHO, ONPEICICHHOTO pa3Mepa OpraHoB MUIIEBAPEHUS,
Harpumep, pTa,UMEIOT OTPAHUYCHHUS Ha TMPENCNIbHBIE 3HAUCHHUSA pa3Mepa MUIllH,
KOTOPBbIE MOTYT TOTPEOIATHCS . CIUIITKOM OOJIBIITNE MPEIMETHI HEJIb3sl MPOTJIOTUTH,
a CJIMIIIKOM MaJICHbKHE HE MOTYT OBITh 00pa0OTaHbI B TIOJHOU Mepe 1 3PHEKTUBHO
B DHEPreTHYECKOM  CMbICJI€  (PKOHOMHYECKH  BBITOJHBIM  CIIOCOOOM).
CrnenoBatenbHO, KejaTeabHa OOJNbIIasi KOHKPETHU3alus, YeM CPEeIHHUH pa3Mmep
MUIIK, JOCTYIHBIM B OINPEAECICHHOM MecTe. B-TpeTbux, HHIIa XaT4uMHCOHA
ABJISIETCS. OJAHOCTOPOHHEH B TOM CMBbICIE, YTO OHAa MPEIANONaraeT J0BOJIbHO
MACCUBHBIE BU[IbI, KOTOPhIE HE BIUSIOT HA APYTHe BUABI B COOOIIECTBE, TaKUM
o0pa3oM, 4TO B KOHEYHOM HTOT€ BO3BpaIlaeTCi K JAaHHOMY BHIY. B-ueTBepThIX,
XaTynHCOH  (OKYyCHUpYeTCS TIOYTH  HCKIIOYUTENIbBHO HAa  OJTHOM  THUIIC
AKOJIOTUYECKOTO B3aMMOJEHUCTBUS, KOHKYPEHUMU MExk1y Buaamu.Ero paznuuue
Mexay GyHIaMEHTaTIbHOW H peann3oBaHHOM Humied. Takum o0pasom, ero
KOHIIEMIMsA ObUIa HE CTOJNb COJEpKaTrenpbHOW, Kak y ['punnHemma. Otyactu B
KayeCTBE pPEaKIMy Ha TMocleaHue JBa HemoctaTtka Jlxonatan Yens m MaThio
JleitGonm CymIeCTBEHHO paCHIMpWIN HUINY COXpaHeHus oowurtareneid. OHH
OMPENENAI0T HUIIY KakK OOIIyI0 chenu(UKaIMI0 YCIOBHI OKpYKarouled cpeabl
WJIU MIEPEMEHHBIX, KOTOPbIE MO3BOJSIOT BUJaM UMETh CKOPOCTH POCTa MOMYJISIIIUU
I 6ompinie wim paBHoi O BMecTe ¢ dddexTamu ITOro BUIA HA OTH IKOJIOTHUECKHE

MIEpEMEHHBIE.
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XULLBbHKK B
D.

NHTIEHCUB.

(S)

Xuul.

XuiwpHuk (R) ~ Pecypc (R)

Pucynok 2. KoHmenmusi mOoroHu 3a IOCTOSHCTBOM momyisnuu. Kaxkmas maHenb
UMeeT ABe 00JacTH, 3alTPHUXOBaHHYIO 00JacTh, rae I Ooibiie wim paBHO 0 m
He3amTpuxoBaHHass objacte, rae I <0. Hwuma sBisercs 3amTpuxOBaHHOM
obmactero. (A) BU ¢ IByMs 3aMeIIaeMbIMH pecypcamu (OCH U3MEPSIIOT TUIOTHOCTh
uctounuka); (B) Bua ¢ aeyms xumuukamu; (C) By ¢ xuniaukoM u pecypcom; (D)

BUJI cO cTpeccoM u uctounukom. ( moChase, JonathanM)
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Ocu HHII JIOBOJIBHO IIMPOKO OCMBICIAEHBI M MOTYT BKJIIOYaTh B ce0s
MHOECTBO (PaKTOPOB, BO3JEHCTBYIOIIUMX Ha oOuTateneid U HaoOopot.llpumeps
BKJIFOYAIOT KOJIMYECTBO JIAHHOTO pecypca, OOMIME JAaHHOTO XUIIHHKA M CTENEHb
(U3NUECKOr0 HANIPSHKEHHS, TAKOTO KaK CKOPOCTh BETpa (PUCYHOK 2).

Takum 00pa3oM, MOXHO BKIIOYUTH 3(PQPEKTbl BUIOB B  YCJIOBHUS
OKpYXalolleld Ccpelbl, W MOXHO YyKa3aTb KOHKPETHYI 00JacTb HHUIIEBOTO
HPOCTPAHCTBA, TJ¢ BUI UMeeT I Goibliie uin paBHoi 0 (pUCYHOK 2).

XoTs 3Ta MOJENIb NPEACTaBIIeT CO0OM 3HAYUTENbHOE YIIyYIlEHHE
KOHUENIUN HUIIM MOMYJSLUU, ONEPAMOHHAs TPYAHOCTh HM3MEPEHHS BCE €IIe
CYIIECTBYET: OMpejeicHue HUIM Juis pucyHka 2 (Yeis u Jlelbosin) HE HAMHOTO
npoiie, 4eM s pucynka 1 (XaTyuHCOH).

Humma ucnonb3oBaHus pecypcos.

UckmrountensHO  OnepaTUBHAs  KOHIENIUS  SKOJOTHYECKOW  HUIIH,
chopmynupoBaHHas JAByMs dkojoramu PoGeprom Makaptypom u Puuapnom
JIeBUHCOM - 3TO HHUIIIA UCIOJIb30BaHUs pecypcoB.Kak v B MomyasiiuOHHON HHUIIIE,
HUIIIA UCTIOJIB30BAHUS PECYpPCOB SIBISECTCA KOJIWYECTBEHHONM M MHOTOMEpPHOM, HO
OHA TMOJIHOCTHIO (POKYCHPYETCs Ha TOM, UTO (PAKTUYECKHU JACNAIOT YJICHBI BUIOBOM
MOIYJISIIIUU B HEKOTOPOM MECTHOCTHU, B YaCTHOCTH, KaK OHH MCTIOJIB3YIOT PECYPCHI.
OTtHocuTenbHOe ucnoab3oBanue (1/4 mucnonb30BaHUsA) PECYPCOB BAOJD 3adaHHOM
OCH HHUIIM MOXET OBITh ONHCAHO KaK YacTOTHOE paclpeiesieHue Win
rucrorpamma. Bo3pmeM, Hampumep, pa3mep kKopma ocu. Mel mMoxem (puc. 3,
CBEpPXY) HApHCOBAaThb THCTOIPAMMY, IIOKa3bIBAIOIIYIO JOJIO THMIIH Pa3HbIX
pa3MepoB, TOTPeOIsIEMyI0 BCEMHM WIEHAMH, OOBEIMHEHHBIMU B JIaHHOU
nonynsauuud. Hampumep, 107151 IPOAYKTOB MUTAHUS BCETO HACEJIEHHUS OT S J10 6 MM.
Ecnu y Hac ecTb BTOpO€ M3MEPEHHUE, CKAKEM, BBICOTY KOPMJIEHHS, Mbl MOYKEM
M300pa3uTh JOJI0 NPOAYKTOB TMHUTAHMs, CbEACHHBIX Ha pa3HOM BBHICOTE B
pPacTUTENBHOCTU. OJTHU JBa MOryT OBbITh OOBEJUHEHBI KaK COBMECTHOE
pacmnpeneneHue Wik TpeXMepHas TUCTorpaMmMma (puc. 3, BHU3Y), U 9TO MOXKET OBIThH
nanee 0000meHo (XoTs rpaduuecku 3TO claejaTh HE JIETKO) IS CTOJb MHOI'HX

H3MepeHHﬁ, KOTOPBIC 3KOJOIM CUHUTAIOT BAKHBIMHU IJIA OIIMCAHHA HMCIIOJIB30BaHHUA
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pecypcoB HacensitomuMmu Bugamu. [llupokas kinaccudukanus BUAOB OCEH HUII
COCTOMT M3 cpeApl oOWTaHMs, TUNA MHUILA W BpeMeHH. B mpenenax cpenbl
oOWTaHUsl BBIACIAIOTCS MHUKPOCPEIbl OOWUTaHUS W MAaKpOCpedbl OOUTaHUs, B
COOTBETCTBHHM C KOTOPBIMH MHUKPOCPEIbl MMEIOT MEHBLIMH MPOCTPAHCTBEHHBIN
MaciiTad (HampuMmep, BBICOTY B PACTHUTEIBHOCTH), YeM MakKpocpeaa OOWTaHHUs
(HampuMep, pacTHTElbHAs 30HA, Takas KaK TPOIUYECKHE Jieca WM MyCThIH:). B
npenenax TUIA MUIIKA MOXHO pa3inyaTh MUILY MO TBEpAOCTH. B TeueHue BpemeHun
MO>KHO Pa3JIMyaTh CYTOUHYIO U CE30HHYIO aKTUBHOCTb.

Huma wucnonb3oBaHusi pecypcoB HEMEIJIEHHO OCBOOOXAAeT Hac OT
npoOsieMbl ¢ GOPMYITMPOBKOM XaTYMHCOHA O TOM, YTO HEKOTOpbIE MEPEMEHHbIE
OKPYEHUS HEJb3s OMKUCATh C TOMOIIBIO TOJBKO CpeaHero. JleicTBUTeNbHO, HUIIA
UCIIOJIb30BaHUSI PECypcoB - 3TO He Oosiee 4YeM TOYHO CGHOPMYIHPOBAHHOE
ONKMCAHWE €CTECTBEHHOW HCTOPUU BUJA. €ro cpeibl OOWUTaHWs, BHUJIOB NUIIH U
NEPUOJIOB aKTUBHOCTH. Takas €CTeCTBEHHAs MCTOPHS MOXET BKJIIOYATh B ceOs
HENPUBWJIETUPOBAHHBIE MecTa OOUTAaHUS M BpPEMs AKTUBHOCTU IS TOBEIEHUS,
TAKOTO KakK MOOer XWIIHWKAa W CHapuBaHUE, BCE XapaKTepU3yEeMbIE €ro OCSMHU
Humm. Takum 00pa3oM, y HAc €CTh HUIIEBas KOHICMIHS, KOTOpas TOYHO

IPOrPaMMHPYET TO, YTO IKOJOTH U3MEPSIOT B JIIOOOM Clydae.

DKOJIOTUYECKHE YKBHUBAJICHTEI.

DKOJIOTUYECKHE  SKBUBAJIEHTbl  —HA3bIBAIOT  BUJBI,  3aHUMAIOLIUE
AHAJIOTUYHBIE SKOJIOTUYECKHUE ITO3ULMH, WIM HHIIM, B 3KOCHCTEMAx pas3HbIX
KOHTHHEHTOB wWiu oOmacteir. Hampumep, B EBpasum B CTEmHBIX 3KOCHCTEMax
caiira m Ou30oH (10 ero uctpebieHusi) B CeBepHOl AMepuKe, WIH B JIECHBIX
skocuctemax EBpa3um OOBIKHOBEHHass uepHUKa, a Ha JlanbHeM BocTtoke u

CeBepHOll AMEpHKE 3aMeIIaroIas e¢ YepHUKa OBATLHOJIMCTHAS [2].
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B panHem ucciegoBaHUM MACTOMIIHBIX MTHI], OOUTAIOMIUX B OTIAJICHHBIX
Mmectax - Kanzace, Ynnu u Kanupopuun-Koau, 6p110 00HAPYKEHO, YTO KaxKaas
OOIIIMHA COJEPKUT MPUMEPHO OJUHAKOBOE KOJIMYECTBO BUJOB OJHOTO M TOTO K€
AKOJIOTMYECKOTO THMAa: TPU WIM YEThIpe BOPOOBMHBIX, Oo0Jee KPYMHBIHA
BEereTapuaHCKUW TUIA TETepeBa BUIW JBa WM TpU XWIlHUKA. beuto BeisiBieHo 20
nap OKOJOTMYECKHUX OSKBUBAJICHTOB MEXAY JBYMS CPEIM3EMHOMOPCKHUMU
cucreMamu: Yunu u Kamudopuus. Ognako 6osee mo3auue uccnenoBanus Koau B
JIPYTUX CPEAU3EMHOMOPCKUX cucTemax, Bkitouas Capnunnio u FOxuyto Adpuky,
MOKa3aJll MEHEE BBIPAKCHHYIO KapTUHY, OCOOCHHO JUIS TIOCJICIHHUX, YbU
pacTuTeNbHbIE COO0IIEeCTBA OBUIU OYEHb PA3HBIMH.

B otnuume oT nTuUI, pacTeHUs B YHIMUCKUX U KATU(POPHUHUCKUX CHUCTEMax
JIEMOHCTPUPOBAIM HEOOJBINYI0 KOHBEPIEHIIMIO M TPHUCIIOCOJCHUS Ha YPOBHE
coobmiectBa. Hampumep, npeBecHas pacTUTENbHOCTh B UMM BKIIIOYAeT B ceOs
MEHBIIIE BCETO MOKPOBa HWXHErO sipyca, HO OoJibllle BUJOB U UMeeT Oosbliee
pa3zHooOpasue ypoBHEW BBICOTHI IPOCTHOCTH, yeM B Kanudopuuu. Tem He meHee,
OCHOBHBIE (OpPMBI POCTa, HANMpPHUMEpP, IITUPOKOIUCTBEHHBIE BEYHO3EIICHBIE
JUCTOMAIHBIECXOAHBI JaKe B OTHOIICHWU YWCIa BHIOB, XoTd B KammdopHun
OTCYTCTBYIOT HEKOTOpble (OpMBbI, CylHiecTBywoImue B Yuiaw, Hampumep,
KyCTapHHKHA CO CcTe0JeM IIUMOBUIHON (OpPMBI - Kaxymascs IycTas HHUIIA.
BonpmmHCTBO CXOACTB MEXKIY hOpMaMH POCTa CPEAM PACTCHUIN C OUYEHb Pa3HBIMU
SBOJIOLIMOHHBIMYM JIMHUSIMA BCTPEUYAIOTCS JIOBOJIBHO YacTO. SIpKUM mpuMepoMm
MOTYT CIY)KUTh aMEPHKaHCKHE KakTychl W adpukaHckue 3ydopOsl (pacteHue-
CYKKYJICHT, MPEJICTABUTENH aQPPUKAHCKIX MOJIOYAEB).

[loxanyif, HauMMeHbIIEE JOKA3aTEIbCTBO HKOJOTUYECKUX SKBHUBAJICHTOB
MOCJ€  CHUCTEMATHYECKOTO  TOUCKA  Cpelud  KOJIYOPHIHBIX 3men(pon
HESIZIOBUTBIX 3Mel ceMelcTBa yxeoopa3ubix) CesepHol, LlenTpansHoi u FOxHOU
Amepuku. Kogn m I'puH HaxoAsiT HECKOJIBKO 3KOJIOTHUYECKHX 3KBUBAJIECHTOB M

MaJIO CBUACTCIBCTB CXOACTBA COO6HI€CTBa.
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Pucynok 3. Ilpumep wucnonb3oBaHus pecypcoB. (A) OgHoMepHas HUIIA, TIe
pasmep - pasmep Jn00buu. Yucna nawT Kareropuu pasmepa Ao0bium; (B)
OJIMHAKOBOE MCIOJIb30BaHue criaaxeHo; (C) HCHojb30BaHUE JBYX pa3MepoB

peCypcoB, pa3mepa T00bIYU U BBICOTHI KopMiteHus. (moSchoener, 1986 1.)
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BMecTto 3TOro B HEKOTOPBIX COOOINECTBAX HEKOTOPHIC THIIBI SBHO
OTCYTCTBYIOT, HAIpHMeEp, XUIIHHUKH JOXKICBBIX 4YepBeH, HOYHBIC JIPECBECHBIC
SIIEPULIBI  WIATYIIKA. BeposaTHO, camas Oosibliasi paboTa MO KOHBEPIEHIIMH W
HKOJIOTHYCCKUM SKBHBAJICHTAM Oblila IMpOBEJAcHA Ha smiepax. IlepBoHavaabHOE
UCCIIe/IOBaHKe, OIATh-Taku cpaBHUBaromee Ywim u Kamudopuuto, mokaszanio
KOHBEPIeHITUIO KaK 10 XapaKTePUCTUKAM COOOIIECTBA, TaK U M0 HHIUBUIYaIbHBIM
OCOOCHHOCTSIM HHMIIK - MHKpOCpEJaM, JHEBHOW aKTHMBHOCTH W THIy NHIU. B
JAPYroM KpyImHOM HccieaoBanuu Dpuk [Tuanka  oOHapyxuia MEHbIIIE
JI0Ka3aTeJIbCTB CXOJICTBA B XapaKTEPUCTHKAX COOOIIECTBA, YEM Pa3HUILA MEXKITY
SIIEPULIAMHA TPEX CHUCTEM TEIUIBIX MyCThIHb CeBepHOW AMEpHKH, ABCTpalud H
Adpuku. Tem He MeHee, MHOTJA BCTPEUAIOTCS IOPA3UTEIIBHBIC JKOJIOTHUCCKHE
OKBUBAJICHTHI, TaKWe KaK IOPa3HUTEbHOC CXOJACTBO MEXKIY pOraToi xaboi
CeBepHOIl AMEPHKH M TEPHUCTHIM JIbSIBOJIOM ABCTpasinu (PUCYHOK 4).

[Tpumepbl SKOJOTHYECKUX SKBHUBAJCHTOB HauOoJiee BIEYATIISIONIN, KOTJIa
BHUJIBI M3 CaMbIX Pa3HBIX MECTHOCTEH OTHOCHTEIBHO HE CBSI3aHBI C TOYKU 3PCHHS
HBOJIFOI[MOHHOTO TPOUCXOXKICHHS. DBOIIOIMS TPUBOIAIIAS K OXHOM W TOW IKe
MOP(OJIOTHH M TIOBEACHUIO, IMO-BHIUMOMY, TOMJCPKUBACT HJCI0 HHUIIM Kak
(YHKIIMOHATBHOTO ONTHMyMa XapaKTepHbIC IS OTIACIBbHBIX THIIOB COOOIIECTB,
HampuMep, B MyCThIHAX.B KOTOpbIe HEOAHOKPATHO BONIOIUOHUPYIOT BHIBL Tem
HE MEHee, MPaBIoNoI00HAasT TUIIOTE3a OTCYTCTBHS KOHBEPIEHIIMH 3aKJIFOUACTCS B
TOM, YTO OCHOBHBIC HBOJIIOIMOHHBIC 3aMIaChl HACTOJIBKO PA3JIMYHBI, YTO BOJOIIHS
CJIMIITKOM OTpaHUYEHA, YTOOBI JOOUTHCS 3HAYUTEIIPHONH KOHBEPTCHIIMH. MeEIBHILI,
Xapmon u Jlocyc HemaBHO WcCCleAOBalu JBEe ceMbd smiepul], lguanidaen
Agamidae, CeBepHoii AMmepukrm © ABCTpPaJIMH, COOTBETCTBEHHO, KOTOPBIC
J0CTATOYHO TECHO CBS3aHBI C MPUHAISKATh K TOMy e poxy (lguania), nmaxke

ecim oHu ObiTH 150 MIIITHOHOB NIET Teorpaduaeck.
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Pucynok 4. Ilpumep 9SKOJOTrMYECKHMX  OSKBHUBAJICHTOB: poraras kaba
(Phrynosomaplatyrhinos) ceBepoaMepuKaHCKUX ITYCTBIHb W TEPHHUCTBHIM JIbSBOJ

(Molochhorridus) aBctpanmiickux mycthiab. (mo FromPianka, E. R. 2000.)
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Hcnone3ys moaxond, KOTOPBIM YYUTBIBAET 3BOJIIOLNUOHHYIO CBSI3aHHOCTD,
OHM HAILLJIU COJIM)KEHUE B UCIIOJIb30BAHUU MECT OOUTaHUS U MOP(OJIOTUH OIOPHO-
JBATATEIBLHOIO aIlapara, BKIIOYas Mapbl YKOJIOTMYECKUX HKBUBAJIICHTOB, MEXIY
JIBYMSI ITYCTBIHSIMH.

Hpyrum IpUMEPOM cONMKeHus MEKIY OTHOCHUTEJIBHO
OJIN3KOPOACTBEHHBIMU BUJAMU SABIISIOTCS ALIEPUIBI AHOIU C KPYIHBIX OCTPOBOB
Bect-Unneka: Kyb6a, DOcnanbona, Smaiika u Ilyspro-Puko. 3nech paznuuHble
BUIBl HKOMOP(}OB, 3aHUMAIOMIME OAHY M Ty XK€ MHKPOCpeay, HE3aBUCHMO
HBOJIIOIMOHUPOBATIM HA OTIEIbHBIX OCTpOBax. bbuI0 OOHapykeHO, 4YTO NATH
pa3HbIX  (DYHKIIMOHANBHO  PA3IMYUMBIX  MOPQOJOTMYECKHMX  IPU3HAKOB -
Tejocioxkenue, opma Tena, opma rojoBsl, JJamesuia (TpeOHU Ha mayibliaXx HOT) U
MOJIOBOM AUMOP(GU3M - CXOASATCS MEXKAY Pa3HbIMHU OCTPOBAMHU B 3aBUCHMOCTU OT
CXOACTBa MecT obutanus. Hampumep, giepuilpl, >KMBYIIHE Ha 3eMJI€ U HU3KHE
CTBOJIBI, OoJiee moxoxu Mexay KyOoit ' DcnaHbosoil, 4emM Te, KTO HaXOAUTCAd B
skoMopdo3e  (HampuMep, IKUBYIIME B KPOHE JepeBa), MPOUCXOJSAIINE
OJIHOBPEMEHHO Ha OJTHOM OCTPOBE M C KOTOPHIM OHU 00JIe€ TECHO CBSI3aHBI.

[Tocnennuii HemaBHO OOHAPYKEHHBIM NMPUMEP COJMMKEHUS BCTpEYaeTCsS B
COBEpIIIEHHO APYToi IpymIe: maykooOpasHble mayku poaa Tetragnatha I"aBaiickux
octpoBoB. bmknemk u ['mimnecnu oOOHapy>KWJIM, YTO TAyKH, OOUTAIONIME Ha
pPa3HBIX OCTPOBAaX, CO3JaJd YAUBUTEIBHO IMOXO0XHUE MAYTUHBI. OTH CONMKEHHS K
HKOJIOTMYECKON paBHO3HAYHOCTH, KOTOPBIE OHHM Ha3BaJIM «3TOTUIIAMMY (3TOJIOTHS -
3TO MCCIIEJOBAaHUE IOBEIECHUS, U 3TO NOJAYEPKHUBAET MOBEJECHUYECKOE CXOJCTBO),
MPOUCXOAMIO HE3aBUCMMO B J3Bomwonuu. Kak u  aBcTpanuiickas WryaHa,
pacCMOTpEHHas BBIIIE, TPYNNAa B ILEJIOM COCTOMT U3 OTHOCUTEIBHO TECHO
CBA3AaHHBIX BHAOB. XOTd [JOKa3aTEIbCTBA JKOJOTMYECKUX SKBHUBAJICHTOB,
HEO/JHO3HAYHbI, BC€ OOiblle W OOJbLIE NPUMEPOB BBIXOASAT Ha CBET, KOTOPBIE
JETAT CTapyr KoHHenuuio ['puHHenna aktyanbHOM. Kak mpeanonoxun
[IInroTep, B TOM CTENEHH, B KOTOPOM IKOJOTMYECKUE IKBUBAIECHTHI CYIIECTBYIOT U
HE3aBUCUMO 3BOJIOLHUOHUPYIOT, MOP(OJIOTHS, PU3NOIOTUS U ITOBEJECHUE JOJKHBI

caepxuBaTh 3(PQGEKTUBHOCTh HCIOJIB30BAHUS PECYPCOB M JAPYrUX (PaKTOPOB,
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XapaKTEPHBIX I KOHKPETHBIX BUIOB AKOCHUCTEM (HAmpUMeEp, MYCThIHb), MOXKET

OBITh PKOJIOTMUECKHE PKBUBAJICHTEI OTMEYAIOT TUKH B aaaIliITUBHOM naHz[ma(l)Te.

MexaHu3Mbl KOHKYPEHIUH.

Maryaiip B 1973 roamy cpeaumnepBblXx MOCTpoMa TIpaduk MOpupocrta
YHUCIIEHHOCTH JUIsl PEaJIbHbIX BUAOB B 3aBUCMMOCTH OT Pa3MEpOB HUILIU U CAenall
POrHO3bl OTHOCUTENIBHO KOHKYPEHTHBIX pe3ysbTaToB cpeau Hux. B 1950-x romax
bepuy wu3yunna HECKOJBKO BHJIOB JKYKOB, 3apaKalollMX XpaHslieecss 3€pHO B
ABctpanuu. Ha pucynke 5 moka3zan rpaduxk Maryaiipa no nanHbeiM bepua,
3aBUCUMOCTH YHMCJIEHHOCTH YKOB OTHOCHTEIBHO TEMIIEpaTypbl U BIAXKHOCTH.
W30KJIMHBI TIONIOKUTENIBHBIX 3HAYCHUN MPUPOCTA I BILIOTH A0 HYJs (0€3 mpupocTa
HOMYJISIIIMKA) MOKA3bIBAIOT pa3Hble 3aKOHOMEPHOCTH JJIS JABYX BHIOB, TaK YTO
Calandra oryzae umeet OoJiee BBICOKOWM MPUPOCIIS OOJiee HU3KUX TEMIIEPATyp U
HECKOJIbKO 0oJiee CHIIBHBIX BIIard, 4eM HryaHooOpasHousiiepuiin Rhizopertha
dominica. [lyHkTupHas JWHHS Ha pUCYHKE 5 pasmenser 00JacTH HHILIEBOTO
IPOCTPAHCTBA, IA€ OJAWH MPOTUB JAPYroro BHJa UMEET 0o0Jjiee BHICOKHI MPUPOCT.
[Ipenmnonaras oTcyTcTBHE APYruX (PaKTOPOB, OKpY’Kalollas cpela Ha OJHOW WIH
JIPYroi CTOpOHE JTUHUU OyJeT OJIaronpusTCTBOBATH TOMY MJIM MHOMY BHIY KYKa B
KOHKYPEHIIHH.

YroObl MPOMILTIOCTPUPOBATh UX MPEACTABICHUS O HUILE MOMYJISIMOHHOM
ycroiunBocTH, Yeis u Jleitbomn moBTOpSIOT JaHHBIE THIMaHa I JBYX BHJIOB
JUATOMOBBIX Bojopocicii: Actepunemia u Ilukinoremna(puc. 6). Curyanus
HECKOJIBKO CJIO’KHEEe, YeM IOKa3aHHas Ha PUCYHKE 2, MOTOMY 4YTO PEecypchl HE
MOTYT OBITh 3aMEHEHBI, YTO 03HAYAET, YTO BOJOPOCIH MOTYT BBIKHMBATH TOJIBKO Ha
OJIHOM pecypce HJIM MUHHUMAaJbHOM KOJMYECTBE KaXJOro pecypca I TOro,
9T00BI mpupoc Obur Oombmie wnu  paBHo 0. s 1OByX Takux BHJIOB
COCYIIECTBOBAHHE BO3MOXHO, €CIIM KaXIbIii BUJI MOXET MPOCTO BEDKUTH (I paBHA
0) mns omHoro w3 ABYX pecypcoB. B skcnepumente Tunmana pecypesl
MPEJICTABISIFOT CO0O0M muTaTesbHble BemecTBa: curkat (Si02) u pocdar (PO4), u

YPOBHH Ka)KJI0T0 M3 HUX MOXHO KOHTPOJUPOBATH B JIAOOPATOPUH.
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Asterionella siisiercst cienmanuctom mo SiO2, a Cyclotella - mo PO4. U3
KpUBBIX pOCTa OTHEIBHBIX BHJAOB Ha OTHEIBHBIX pecypcax MOXKHO
MPOrHO3UPOBATh O0JIACTH HHUIIEBOrO MpocTpaHcTBa (rpad)vkv KOHIECHTPALUH
SiO2 B 3aBucumocTd OT KoHIeHTpammu PO4), rae Kaxiaslii BUa HMeeT Oolee
HU3KYIO BEIIMYMHY mpupoctapaBHyro 0 u, cieqoBaTeIbHO, OTPAHUYEH JIPYTrUM
pecypcoM. B aTom perunone (puc. 6B) Bu MOKET COCYIIECTBOBATh. 3a MpeieiaMu
ATOr0 PErMOHa BBIUTPHIBAECT TOT WM WHOW BHJ, B 3aBHCHMOCTH OT TOTO, KaKOW
pecypc sABisieTcs Oosiee OOWIBHBIM. Takue HSMIUPUUECKUE UCCICAOBAHUS
BIICUATJISIONIEC YCIENIHBI B CTPOTO KOHTPOJUPYEMBIX YCIOBHUSIX Ja0OpaToOpuu, HO

X OUCHBb TPYAHO BBIIMMOJHATH B ITIOJICBBIX YCIIOBHAX.

Yeit3z u JIubong cMorinu HallTH TOJIBKO OJHO TaKOE€ IMOJIEBOE MCCIEeI0BaHUE,
onsaTe ke TunpMan(u BeauH), B KOTOPOM HECKOJIBKO BHJIOB pPAaCTEHUU
pa3IUYAlOTCS MO0 UX CIOCOOHOCTH YTWIM3UPOBATH a30T M3 TMOYBBL. OTH
OTHOCHUTEJbHBIE CIIOCOOHOCTH  HMCIIOJIb30BAIUCH  JOBOJBHO  YCIIEUIHO IS
IIPOTHO3UPOBAHUSL  COPEBHOBATENIBHBIX  PE3YyJIbTATOB  BJIOJb  E€CTECTBEHHOTO
rpagueHTa a3ora. BeposTHO, NpakTUYEeCKUE TPYAHOCTH B 3HAYUTEIBHOM CTEIICHU
OOBSCHAIOT, TMOYEeMYy HHUIIA HAPOJOHACENEHUS - JTO KOHUEMNIHUS C TJABHBIM

o0pa3oM TeopeTudecKas.

Kaxxercs nHanbosee BEpOSTHBIM, UTO JieT4e OyJAeT OTHOCUTHCS K OpraHu3Mam
C TaKMUMH pa3MepaMu U MOBEJCHHUEM, KOTOPbIE MO3BOJSIM Obl UX MOMYJIALMUSAM
COXpaHATHCSA B HEOOJBIINX MPOCTPAHCTBCHHBIX €IUHUIAX (MHOTIAa HA3bIBACMBIX

MHUKPOKOCMaMH).
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Pucynok 5. Pucynox Maryaiipa, mOKa3pIBarOIMN HUILY MEPCUCTEHTHOCTH
nonyJysiiuil kKykoB 1isi temrnepatrypbl (C) M BIaXHOCTH mileHHIbl. Yucna B
KBaJ[paTax yKas3blBAIOT Ha cpeaHeMecsauHble ycinoBus B bypke, Hpro-YacT-Yanece,
ABcTpanuu, a uUppsl B OKPY>KHOCTU JIAIOT TO K€ camoe st Anenanasl, KOxHas
Ascrpanus. (moMaguire, B., Jr. 1973.)



Hcnonp3oBanue pecypcoB M IOHUMAHKE 3BOJIFOLUN PA3JINYANA BUIOB.

Hackoiapko moX0XM © MOTYT JIM COCYIIECTBOBAaTh BHUABI? OTBET ObLI
MOJIy4deH B YCIOBHUSX JUIsl BHJOB, MMEIOUIMX HEOOJBIIOE KOJIMYECTBO
HKOJIOTUYECKUX TpeOOBaHUN WM THUIIOB pecypcoB. UTo, eciu BHUABI MUTAIOTCA
HIMPOKUM Pa3HOOOpa3MeM pPECypcoB, TaKUX KaK MPOJIYKTbl pPa3HOrO pa3Mmepa,
HaxXOJAIIMECS B Pa3HbIX SPycax PACTUTENBHOCTHM W MPEANOYUTAs Pa3IUYHbIC
TEMIIEPATYpPbI?

NHTEeHCUBHOE HCNOJB30BAaHUE MOMYJSLUEN TPUPOIHBIX PECYPCOB
NOJJIEPKUBAETCS BBHICOKUM ITOCTOSIHHBIM YPOBHEM BOCIIPOM3BEACHUS NMOTOMCTBA.
B wuzonupoBaHHO# Tpymnmne *XEHCKHE OCOOM TMOUYTH IMOCTOSHHO OEpeMEHHBI, HO
BHYTPUYTPOOHAsE CMEPTHOCTh MCMEPTHOCTh MOTOMCTBAHACTOJBKO BEIMKH, YTO
JUIIb HEMHOTHE JOKHMBAIOT JO 3pEJOro Bo3pacta. TeM He MEHee pPOJHUK KU3HU
HEUCCSIKAaeM, M BCErJa CYIIECTBYET HEKOTOpas MOTEHUUANbHAS MOMYJISIUS,
roToBasi MOIVIOTUTH JII0OOON H30BITOK TMHINM, KOTOPBHIA MOMET IMOSBUTHCS B
BBICOKOYpOKaHbIN TOJ. ['pyrma Bcerga MOXXET OBICTPO BO3MECTUTH MOTEPH,
MIOHECEHHBIE €0 B MEPUOJ] OCTPOM HEXBATKU MUIIH, €CIH TOJIBKO YUCIEHHOCTD €€
HE ynaja ;10 4pe3MepHo Hu3Kkoi. KoHuenmus, k KOTOpodl MHOTHE aemorpadsl
NPUILIM HAa OCHOBAaHWM HAOIOJNEHUN HaAJ >KU3HBIO MPOCTHIX COOOIIECTB U
MOMYJSIUNA KUBOTHBIX, COCTOMT B TOM, YTO MOMYJISIUS (HAaKTUUECKH CTPEMUTCS
COXPAaHUTh IMOCTOSIHHYK0 YHMCIEHHOCTb, M 3Ta LEdb BCerjga 0Oojiee WIH MEHee

JOCTHUIaCTCA.
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Pucynoxk 6. (A) Hwuma coxpaHeHHs TOroyioBbsl (3aTeHEHHas 00JacTh) MJs
OCHOBHBIX pecypcoB. (B) /lnanma3zoHsl cocyniecTBOBaHUS U UCKITIOUEHHUS AJIS ABYX
BUJIOB TUATOMOBBIX BOJOPOCIEH, KOHKYPHUPYIOIINX 3a JBa OCHOBHBIX pecypca B

xemocTtaTax. (IToChaseandLeibold, 2003 r.
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Ora CUTyaIus Kacaercs XHIIHUKOB, TaKUX KaK
kanupopHuiickuiTpaepl puHHema, KOTopele ensT Oonblioe pa3zHooOpasue
HACEKOMBIX M JIPYTUX YICHUCTOHOTHX, KOTOpPHIE, B CBOIO OYepeh, UMEIOT CBOU
COOCTBEHHBIC TOMYJISAIUU C WX COOCTBEHHBIMH XapaKTEpUCTUKAMH HHIIU. B
cratbe 1967 roma, B koTopoit Mak Aptyp u JleBUHC mNpoABUTANNA HUILLY
UCIIONIb30BaHMs pecypco.l'TaBHas 1eb COCTOMT B TMOHMMAaHHMHM TOTO, Kak
10JI00HBIC KOHKYPHUPYIONIUE BUABI MOTYT MPUCIIOCOOUTHCS U MPHU ITOM BCE CIIe
COCYyIIeCTBOBaTh. VMIHOT/Ia TOBOPAT, YTO BHUABI HE MOTYT COCYIIECTBOBATbH, C€CIIH
OHM 3aHMMAIOT OJHY M Ty ¢ HHIy, HO Teopus Mak Aprtypa u JleBuHCa Takke
yTBEpPXKJaeT, YTO €CIH HHUIIM BHAA CIHMIIKOM IOXOXH (CIHIIKOM MHOIO
HEPEKPBITUH HUINK), OHH BCE €IIe HE MOryT COCYIIeCTBOBaTh. UTOOBI 3TO
MPOWLITIOCTPUPOBATh, TPEJACTaBbTe cebe JBa BUJA C OJHOMEPHOM HUIIEH Ha
pUCYHKE /.DTOT pa3Mep MOKET ObITh pa3MepoM MHILU, U OJAUH BUJ, KaK MPaBUIIO,
notpebiiser 6osee KpyMHYO MUILY B CPpeAHEM, YeM Apyroi. Eciau Humm cimmkom
Oomusku  (puc. 7A, clieBa), OHHM CIIMIIKOM IIOXOKH ([IEPEKPHITHE HHUIIIH,
3alITPUXOBAHHAS 00JIACTh,CIIUIIIKOM BEJIMKO), a JIYYIIHA KOHKYPEHT YCTpaHHT
JIpYyroro u3 cooOIiecTBa.JTa CTENeHb OJM30CTH, C KOTOPOW 3TOT BHUJ MOXET
IPOCTO COCYIIECTBOBaTh (r000e Oojee OMM3KOE H  OMHO HCKIKYAETCs),
Ha3bIBACTCS MPEACIBbHBIM Mojaobuem (puc. 7A, cpeanue).Humum moryr, KOHEUHO,
ObITH OOJiee MajJeKWMHU JIPYT OT JIpyra ¥ BCE €Ile TOMYCKAaTh COCYIIECTBOBAHHE
(puc. 7TA, crpaBa).

[IpenenvHoe momgoOue maMepsiercs B eaunauiiax d / w, rae d - paccTosiHue
MEXy THKaMHu, a W - IIUpUHA HUIIHA (OOBIYHO BBIUMCISICTCS KaK CTaHIApTHOE
OTKJIOHCHHE PACIpE/ICIICHHs WCIIOb30BaHus, pucyHok 7B). Uem Oonbme W, Tem
o0oOmeHHee BUA. Y CIENUAINCTa €CTh TOHKas HUMa (METKUM MpUPTOM Ha
pucynke 7C).B teopum MakAprtypa u JleBunca d / w Hemnoro OGosbmie 1,0
SBIIIETCS TIPEACIBbHBIM Mmoo0rneM. I3BeCTHO, YTO MpeJenbHOE CXOJCTBO CHIIBHO

BapbUPYETCs, HO COCTABIAET OK0I0 1 (pazyMeeTcs, mopsaKa).
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Pucynok 7. (A) OnHOMEpHBIC HUIIK HCIOIB30BaHUS PECYpCOB JIBYX BHJOB, HE
JEMOHCTPUPYIOIIHNE COCYIIECTBOBAHUS, MOTOMY YTO HHUIIM CIHIIKOM IOXO0XHU
(crmeBa), OrpaHWYWBAIONIME BUIBI TOJO0O0MS MOTYT MPOCTO COCYIIECTBOBATH
(mocepenuHe) WOOINBIE, YEeM OTPAHWYCHUE CXOJICTBA, YTO TAKXKE IO3BOJSET
cocymiecTBoBaTh (crpaBa). (B) HumeBoe paccrosHue d W mupwHA HUTIH W IS
aByx BuIOB. (C) HHIMM OOIMIENIPHHATHIX (KPYHMHBIX W) H CHCIIHATU3UPOBAHHBIX

(MaJTBIX W) BHJIOB.
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Pucynoxk 8. (BBepxy cneBa) Humim ucnons3oBanusi pecypcoB sl pazmepa 100bI9u
cpenu AByX BUI0B OproxoHorux MouttockoB (Hydrobiaulv a e, ceprie kpyru,
H v v n ntrosa, uepusie kpyru). (ITo ®enxens, T. 1975.)

JIeCTBUTENIbHO, UHOTA PEAJIbHBIE BUJIbI OTJIWYAKOTCS IMOYTH TOYHO ATOU
TEOPETUYECKON KaTeropuei OueHkH. JIIoOONMBITHBIM TPUMEPOM MOTYT CIY>KUTh
nse yiautku (Hydrobia), m3yuennbie ®Denxenem B JlaHuu. YJIUTKH TIJIOTAIOT
YaCTUIIbl: JHUATOMOBBIE BOJOPOCIU U HEOPTaHUYECKUE TaIbKH, TOKPBITHIC
MEJIPYANIITUMU CUIASYUMU opraHu3MaMu. OJIMH BUJT BTOPTCS B apeasl Ipyroro.

PecypcHble HUIIM BHJIOB, CMEIICHHBIX JPYyr OT Jpyra, IO-BHIUMOMY,
HE3aBHCHUMO JpYyr OT japyra, B pa3el jgo d / w = 1 (puc. 8, BBepxy ciesa). B
COOTBETCTBHH C 3TOH pasHHUIICH IO HHIIE pa3HMIIA B pa3mepe Teja (CKOPJIYIIbI)
TaKoBa, 4TO 0oJiee KPYIHBIC BHJIBI IOTJIOMIAIOT OoJiee KPYIHBbIC YacTHILI (puc. 8,

BEPXHUH TPaBBIN yroj), a pa3Mephl Telia BUIOB PACXOIITCA.
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Pucynox 9. (cnmeBa) Hwuia wucCrnoiap30BaHUsS PECYpCOB TMOMYJISIIMHA  BHUIOB.
(Cpennuit) Hacenenue mupokoro mpoQuisi, YbM HUIIHM CYMMHPYIOTCSI C KPUBOMH
HaBepxy. (CnpaBa) monynsiusi CIEUAIUCTOB, YbM HUIIU CYMMUPYIOTCSI C KPUBOM
HaBepxy. (ITo Knondep, [Tutep X. 1962.)
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B cootnomenun 1,3-1,5 (pucynox 8, BHU3Yy). B cooTBercTBHM ¢ Teopuei
Taper u Case (cm. Hmwke), 3T0 OTHOIICHHE BbIIIE, YeM oTHomieHue d'S mis IByX
UCI0JIb30BaHui pecypcos 1.2,

Jlo cux mop MBI TPEACTABISUTM HUIINY HWCIIONB30BAHUS PECYpPCOB Kak
pacnpenencHue, CyMMHPYIOIIEE pa3MEPHOCTh MPOIYKTOB IMUTAHUS WU JPYTHE
HUIIIEBBIC XapaKTEPUCTUKH BCEX 0COOCH B IOIYJISIIHH.

OngHako  WMHAWBHIBI  MOTYT  pa3iuyaThCsd IO CBOMM  HUIICBBIM
XapaKTepUCTUKAM, HHOT/Ia MPOCTO 10 CIIy4YaiHOW BO3MOKHOCTH (Harpumep, To, ¢
9YeM OHHU CTaJKUBAIOTCS, YTOOBI €CTh), HO MHOT/A IMOTOMY, YTO OHU UMEIOT pa3HbIC
MOp(}OJIOTUU M TOBEJCHUS, KOTOPBIC JEIal0T HMX CIEIUATU3UPOBAHHBIMH JIJIS
OTpPEJICIICHHOW YacTH OCH HUIIM Ha rpaduke, Tak ke, KaK BUABI MOTYT OBITh
cneruanu3upoBaHHeiMu. Ha puc. 9 moka3aHbl JBE KpailHUE BO3MOXKHOCTH JUIS
Takux ocoOeii. OOparure BHUMAHHE, YTO Kaxkaas o0co0b MOXET OBbITh
YHUBEPCAJIbHON (PUCYHOK 9, clieBa) WiM crielaIu3upoBaHHON (puc. 9, cpenuuit),
B 000MX Clly4asX OJMHAKOBOE HCIIOJIb30BaHUE /I BceX B codertaHuu (puc. 9,
cupaBa). Kakas pasHuia, kakas u3 JBYyX CHUTyaluii wumeer wmecto? Psn
CIEIUATMCTOB MOXKET B KOHEYHOM MTOTE MO3BOJIUTH 0COOSIM B 1I€TIOM OBITH OoJiee
0000IIIEHHBIM B OTCYTCTBUU KOHKYPHPYIOIIUX BHUIOB, M 3TOT «IOJIUMOPOHUIM
MOXKET JaXX€ MPHUBECTH K BHUA000pa3oBaHuio. Takod momumopdusMm, KOrja OH
U3MEpSAETCS B TEPMHUHAX T€X MOPQOJIOTHYECKUX MPU3HAKOB, COOTBETCTBYIOIIMX
MOJIOKEHUIO Ha OCHM HUINM (Hampumep, pasmep O0O00JOYKH, COOTBETCTBYIOIIUN
CpeIHEeMY pa3Mepy YacTHI] ITHUIIN). ITO COOTBETCTBOBAJIO TEOPETUICCKOM MOJICIIH,
B KOTOPOM JOJS pa3HBIX BUIOB OTAEIBHBIX HHII JBOJIOIHOHUPYET, KOTIA
KOHKYPUPYIOIIHE BUIBI BCTPEUAIOTCS Teorpadudecku. OqHaKo B OCIIETHEE BpEMS
HEKOTOPBIE MCCIIEOBATEIN CMOTPETM HA CaMH HUIIIH WCIIOJIB30BAaHUS PECYPCOB, a
HEe Ha MOP(OJIOTHYECKHE CUMBOJIBI, KOTOPBIE X OTpakatoT. OHM yCTaHOBWIIH, YTO
yeM Oouibllie W 1Ji1 Bcex ocoOeil, Tem Oomplie mupuHa MexX(OEHOTUNMHMYECKON
HUIIIA, W3MEPSEMOW KaK CTaHJApTHOE OTKJIOHEHWE O-S HUII COCTaBISIONINX
uHauBUA0B. OcTaercs YBHIIETh, KaK HMMEHHO OTH, Ka3aloch OBI, HECKOJIBKO

IIPOTUBOPCYUBLIC TCHACHIINH 6YIIYT COIJIaCOBAHBI.
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Pucynox 10. Bpemennoit

KOHIIENIIAH.

rpaduk,

MOKA3bIBAKOIINN  pa3BUTHE
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MonenupoBaHue OKpY’Karolle Cpeapl U aHAIA3

HepnaBuuii HaOOp METOAOB, Ha3bIBAEMbIN MOJEIUPOBAHUE SKOJOTMYECKOM HHILIY,
OoOBEUHSAET D3JEMEHThl BCEX TPEX HUII, KOTOPbIE HMMEIOT caMmble OOJbIlINe
pasnuuus B KIMMATUYECKOM HHUIE. BTOpoe ucciieqoBaHue, OJHAKO, HECKOJIBKO
00JIbIIIe MOATBEPANIIO TUIIOTE3Y B LIEJIOM, B TOM, YTO CXOJCTBO HUIII MEX]LY
OJIN3KOPOACTBEHHBIMU BHMJIaMHM NTHIL, pa3aesieHHbIMU [laHaMckuM mnepenieiikom,
ObLJI0 OOJIbIIIE, YEM OXKUIANOCH MIPH ClIy4aifHOM Hcxojie. TeM He MeHee, HECKOJIbKO
IIPOTUBOPEUYUT OCHOBOIIOJIATAOIIEMY MCCIECIOBAHUIO METOJ0B MOJEIUPOBAHUS
skosiorndeckux HumllerepcoHa W ApPYrux, HUIIM PEaKO ObIBAIOT WIECHTUYHBI,
MO3TOMY OOIIMK OTBET HAa CaMOM JieJieé CMEIaHHbIH, KaK 3TO 4acTo ObIBaeT B
JKOJIOTUU U TEOPUSIX OMUCHIBAIOIINX KU3Hb.

3aKIroueHHe

Tennenuuu uccnegoBaHui, 0o0CyX/IaeMble B CBSI3U C TPEeMsl KOHUEHIUSMU HHUIIIY,
000011eHBI KaK 3BOJIIOLIMOHHOE JepeBo Ha pucyHke 10. Ha stoit auarpamme 6onee
TOJICTBIE CTPEJKHM YKa3blBalOT Ha OOJbllee BIMAHUE OIHOW KOHUENIUU WIH
UCCIIEZIOBATEIbCKOM MpOorpaMMbl Ha cienyromyro. OOpaTuTe BHHUMaHHE, YTO BCE
TPU KOHLENUUU HUIIM, HECMOTpS Ha TO, YTO HHOTJAa OHM OBUIM JIOBOJIBHO
paHHMMH, CTUMYJIUPOBAJIM MCCIEIOBAaHUSA, KOTOpPHIE AKTHUBHO OOCYXIAIOTCS B

HACTOAIICC BPpEM:A.

Hwuma ncronb3oBaHus pecypcoB

Bomnpocsr.

1. CocyiecTBOBaHNE BHIOBB MIOCTOSTHHO MEHSIONTUXCS YCIOBUSX.

2. DPheKTUBHOCTD KaK KOMIUIEKCHASI MEpa HHIUBUIYATbHOU () PEKTUBHOCTH
3. [IpnoOpeTeHune HKOIOruIecKOr HHPOPMATTHH

4. BHyTpeHHSS KOMMYHHKAIUS U PETYIHPOBaHNEe (PU3NOIOTHUECKON PYHKITUN
5. Pacxompr Ha 2HEPTHUIO KaK OJIUH U3 OCHOBHBIX IIEHTPOB JIJISI COCYIIIECTBOBAHUS
6. KirroueBbsle HHHOBAIINH

7. Camo3ammTa: IMMYHOKOJIOT S

8. ®usnonorus coxpaHeHUs
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9. IlepcniekTHBBI

OCHOBHBIE TTOHSATHA.

Orpanudenusi. OHU MOTYT aOCOJIOTHO OTPAHUYUTH ONpPEACICHHBIC EeUCTBUS
opranuzma. Jlaxxe ecnu Bce YCWJIUSI B KOMIIPOMHUCCHOM CIICHAPUU TOCBSIICHBI
KOHKPETHOMY JIEMCTBHIO, O3TO JCHCTBHE HE SBIACTCS JOCTATOYHBIM IS
yIOBJIETBOPEHUS TEKYIIUX MOTPEOHOCTEHM OopraHusma.

OHeprusi. B Guonoruu sHeprus, kKoTopas HeoOXoauMa JJisl )KU3HU, COOUpAETCS U3
pa3pbiBa XMMHUYECKHUX CBSI3€i BO BpeMsi METa0OIMYECKUX MPOIECCOB. DHEPTHUs
4acTO XPAaHUTCS KJIETKaMu B (pOopMe TaKMX BEIIECTB, KaK MOJEKYJbI YIJIEBOJOB
(BKJIFOUAs caxapa) W JIUIHJIBI, KOTOPhIE BBIACISIOT YHEPTUIO MIPU B3aUMOJICHCTBUU
C KHCIIOPOJIOM.

['opMoHBI. OTH BemiecTBa SBISIOTCS XUMHYECKUMH MECCEHJKEpaMu, KOTOpPbhIC
NEPEeHOCAT UH(OpPMAIMIO U3 OJHOW YacTH OpraHu3Ma (Hampumep, U3 MOo3ra) B
Ipyryto (HampuMep, B TOHAJIbl) 4acTO 4Y€pe3 CUCTEMY TPAHCIIOPTUPOBKH KPOBH.
['opMOHBI CBSI3BIBAIOT PEUENTOPHI € KIETKAMU-MUIICHSIMA M TakKuM 00pa3oM
perynupyroT GyHKIHIO UX MUIIeHeH. PasnuuHbie GakTopsl BIUSIOT Ha JCHCTBHE
FOPMOHA, BKJIIOYas €ro CTPYKTYpY CEKpEeUWH, TPAaHCIOPTHBIE MPOLECCHI, OTBET
IPUHUMAIONIEH TKAHU U CKOPOCTh, C KOTOPOW TOPMOH pa3pylIaeTcs.

Ckopocth Merabonu3ma. Pacxon osHeprum 3a enuHuily BpeMeHd. Hopma
MeTabonm3Ma OOBIYHO BBIPAXKAECTCS B €IMHUIIAX CKOPOCTH BBIPaOOTKU Terwia (B
KHJIOJKOYIISAX 32 €AMHUITY BPEMEHH ).

XapaKkTepuCTUKa  OpraHu3ma. OJTO  OTHOCUTCA K  XapaKTEepUCTUKaM
paboTOCTIOCOOHOCTH BCET0 OpraHu3Ma (HampuMmep, HaCKOJIbKO OBICTPO OpraHU3M
MOXET YCKOPHUTHCS), KOTOPbIE OTMPENIENA0TCS (U3MO0IOTUYECKUMU
0COOEHHOCTSIMH (HammpuMep, COCTABOM MBIIIIEYHBIX BOJIOKOH).

Komnpomuccrl, cocyiiecTBoBaHHE. DTU aTPUOYTHl OTHOCSTCS K MOTEPE OJHOTO
KauecTBa WJIM aclieKTa 4Yero-To B OOMEH Ha MOJIyYeHHUE APYroro KadecTBa WIH

ACIICKTa.
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duznonoruyeckass dKOJOTUS — pas3iesn  (PU3HONOTUH, HW3Yy4arouluil
0COOEHHOCTH JKU3HEACATCIbHOCTH Opranusma B 3aBUCUMOCTH OT
KJIUMaTOreorpauyecknux ycIOBUM W KOHKPETHOM cpenbl obouTaHus. OcHOBHas
MpUYMHA BO3pacTaHUs WHTEpeca K (PU3HOJOTMYECKON HSKOJIOTUUM — €€ TecHas
CBSI3b C BAKHEHUITUMHU MPOOJEMaMU COBPEMEHHOTO MHpa: Yrpo30i HCTOIICHUS
MIPUPOJIHBIX PECYPCOB, 3arpsA3HEHUs] M OTPaBICHUS CPEIbl MPOMBIIIIEHHBIMU
OTXOJaMU W pa3pylleHHus] e€CTeCTBEHHBIX cooOlmecTB. [lox duznonornyeckon
DKOJIOTUEW TMOHMMAIOT COBOKYMHOCTh 3HAaHMK O (U3UOIOTUYECKUX OCHOBaX
npucnocoOfieHni (agantaiuu) K NpUPOAHBIM (akTopaM Cpelbl U K CI0XHOMY
COYETAaHWIO WX B pPa3IMUHBIX (PU3HKO-Teorpaduueckux yciaoBusx. I[lpum stom
oco0oe 3HayYeHHWE MPUOOPETAIOT CBEJACHUS O BIUSHUHM YIOMSHYTHIX BBIIIEC
(¢akTOpoB Kak Ha BHJIOBBIE OCOOEHHOCTH (UBHOJOTHYECKUX (PYHKIUH U
MOBEJICHUS >KMBOTHBIX, TAK U HAa OCOOCHHOCTHU OTJEIbHBIX TMOMYJISIIIUNA BUIOB B
CBSI3U C OCOOCHHOCTSMU UX CYIIIECTBOBAHUS B Pa3HBIX apeayiaxX, B pa3HbIe CE30HBI
roja, B 3aBUCHUMOCTH OT T€X WIM APYrUX HU3MEHEHUM ycioBui cpenbl. Kak
dbu3noornuecKkas IUCHUIUIMHA (PU3MOIOTHYECKAsT YKOJOTHSI MPECTABISIET BETBb
ABOJTIOIIMOHHON (PU3HOTIOTHM — TMpeIMeTa, CTaBAIIETr0 CBOCH 3amaueil u3ydeHue
MPOUCXOKACHUS (HU3NOIOTHUECKUX (DYHKIIUM, UX DBOIIOLMIO B CBSI3M C OOIIEH
ABOJIIOIIMEN OpraHudeckoro wmupa. DOU3HMOJIOTHYECKAs HKOJOTHUS IOJb3yEeTCs
(GU3HOIOTUIECKUMH ~ METOJMKAMH  HMCCIICJAOBaHUSA W (DU3HUOJIOTHICCKUM
OKCTIICPUMEHTOM. 3ajavel (U3UOJIOTHICCKONH OKOJOTHH SBISCTCS HW3YUYCHUC
aJanTallid — COBOKYITHOCTH (DM3HOJIOTHYCCKHUX SIBJICHUHM B WX B3aUMHOMW CBSI3H,
CyYMMHUpYIOIIEH, 3aMelaronie (BUKapupyroiiei) win eme 0ojiee CI0XKHO
WHTETPUPYIOIIEH B3aUMOOTHOIICHHUSI OTJIECJIBHBIX OPraHOB W CUCTEM, OTACIbHBIX
Oojee WIM  MEHEE CJIOXKHBIX JJICMCHTOB IIOBEICHHS W PETYJSIUN
dbu3monornueckux (GyHKuid. Hapsay ¢ TepMHHOM «afanTalusy HIHPOKOE
pacmpocTpaHeHHEe MPUOOPENT TEPMHUH «AKKJIMMATHU3ALMA», OOBIYHO MPHUMEHSIEMBII
1. 0003HAYEHHUS TIPOIIECCOB MPHUCIOCOOJIEHUS] OPraHM3MOB K Pa3IUYHBIM
KJIMMAaTUYEeCKUM YCJIOBUSM TPUPOTHOM Cpeabl. AKKIMMATH3AIUs — YaCTHBIN

cnyqaﬁ aJallTalum. Ilorumanue CYIIHOCTH aAaIllTallMOHHOI'O IIponecca BO MHOI'OM
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3aBUCUT OT YCJIOBHMM, B KOTOpPBIX BO3HHMKalOT 3TU npoueccel. Cpenu
MHOTOYHCIIEHHBIX (DaKTOPOB OKpY KaroUled cpelpl MPUHATO pa3inyaTh (PaKkTopsbl,
aJIeKBAaTHbIE BPOXKJACHHBIM U IPHUOOPETEHHBIM (T€HO()EHOTUITMYECKUM) CBOMCTBAM

opraHusma, U (pakTopbl, HEaIEKBATHBIE STUM CBONCTBAM.

@U3HOJOTUYECKAE OKOJIOTM  M3Y4YalT, KakK JKUBOTHBIE JKMUBYT H
(GYHKIMOHUPYIOT B MOCTOSSHHO MEHSIIOIIMXCS YCIIOBUsAX. OCHOBHBIE PYKOBOASIINE
MOJOXKEHUST B (DU3UOJOTMYECKOW OKOJOTUHU 3aKiouaroTcss B Tom, 49to (1)
OTHEJIbHBIE  >KMBOTHBIE  IOJBEPrarOTCS  KOMIPOMHCCAM, TaK 4YTO  BCE
(puznonormyeckue) nEUCTBUS HE MOTYT OBbITh BBITOJIHEHBl MaKCHUMAaJIbHO
oiHOBpeMeHHO. KoMmpomucce! nexar B OCHOBE TOTO (akTa, YTo CHelanin3amus,
ABJIIETCSI OCHOBOM KOHTHMHYYMa, NMPUBOAUT K 3HAUYMTENbHON AuddepeHnmanuu
HumM B dkojoruu. (2) Bropas pykoBojsinas KOHIEHIMS COCTOUT B TOM, YTO
IPOU3BOJIUTEILHOCTh BCETO OpraHu3Ma OOEeCleYMBAET HMHTETPATHUBHYIO MeEpYy
WHJIUBUAYAJIBbHOIO  yclexa B KHA3HU. KoOJHWYEeCTBEHHOE  OmpeesIeHUe
UHAUBUAYaTbHON paboThl TO3BOMSET (DU3UOJOTUYECKUM JKOJOraM OIEHHUTh
UHTETPAIMI0 NPU3HAKOB B OpPraHuU3Me W ONpPENeNUTh, KaK €CTECTBEHHBIH OTOOpP
YIPaBIET HE OAHOM, 4 BCEMU XAPAKTEPUCTUKAMHU OPTraHM3Ma B OJHO U TO K€
Bpemsi. Korga B mponuioM pu3noNIornyeckue SKOJI0TH 4acTo U3ydaiH >KMBOTHBIX B
7a00paTOPHBIX YCJIOBHSX, TEXHOJOTMYECKHE JAOCTHIKEHUS Tereph MO3BOJSIOT
HCCIIEIOBATENSIM paccMaTpuBaTh OTAEIbHBIE (uU3MOIOTHYecCKUuEe (PyHKIMU B TOU
cpene, B KOTOPOM 3TH (PYHKUMH pa3BUBAIUCh. BakHOCTh u3yueHUs (QyHKUIUU
’KUBOTHBIX B JTUKOHN HPUPOJE HE MOXKET ObITh MEPEOLICHEHA, TOTOMY YTO MHOTHE
KOMIIPOMHCCBI B OpPraHMU3ME BBIPAXKAIOTCSA TOJBKO B TOM Cilydae, KOTJAa IHINH
HEJOCTATOYHO WJIM XHUIIHUKHU B U300MIINH.

@u3nonornyecKass  JKOJOTHsA  3aHMMAeT  LEHTpPaJbHOE  MECTO B
OMONOrMYeCKUX HayKaX M HMEET JaBHIOI TPAaJUIHUI0 HUHTETPALMM JPYTHX
OMOJOrMYeCKUX IUCUUIUIMH. DPU3NOJIOrMYECKUE CHUCTEMBI O00ECIEUMBAIOT CBA3b

MCIKIAY FeHOMHUKONH Ha CaMOM HHM3KOM MEXaHMCTHUYECKOM YPOBHC B HCTOPHH

41



KU3HU OpraHu3Ma W DBOJIIOIMEH Ha CaMOM BBICOKOM YpPOBHE OHOJIOTMYECKOU
VHTETpaLUu.

Kaxnapiii Ouomornueckui MpoIEecC, CBSA3BIBAIONIMNA TE€HBl C TOBEJACHUEM, B
KOHEUYHOM CuUeT€ JOJDKEH OBbITh TMOHSIT MEXaHUCTHUYECKH Ha (PU3HOJIOTHUUECKOM
YPOBHE, UTOOBI JEHCTBUTEIIHHO MPEJACTABUTH KAPTUHY TOTO, KaK (DYHKIIMOHUPYIOT
opranu3mbl. ECTh MHOTO YypOBHEHW, Ha KOTOPBHIX (PU3MOJOTHYECKHE IKOJIOTU
NBITAIOTCS Pa3IMYuTh, KaKk paboTaloT opraHu3Mbl. Ha camMoOM HHU3KOM YypOBHE
dbu3nosoruuecKkas HKOJOTHS OTBEUAeT TC€HOMHUKE W TMPOTEOMUKE (OCHOBHBIM
IPEAMETOM U3YUYEHUSI KOTOPOU SABIISIIOTCS O€NKH, NX (YHKIIMU U B3aHUMOICHUCTBUS
B KUBBIX opranu3Max). Hampumep, yuensie, paboraromue Hajg 6ekoM aHTU(dpU3a,
BbIpaOaThIBAEMbIi B IEUEHU HEKOTOPHIX BOJHBIX OPraHU3MOB (OOpeasbHBIX PhIO U
T.II.) U TMPEIOXPaHSIONIUN OT 3aMep3aHus IUIa3My KPOBU MPU OTPHUIIATEITBHBIX
TEeMIIepaTypax BOJbI, OOHAPYXKUJIU, YTO ITOT OEJOK KOJIUPYETCS MPOCTHIM, HO
yacTo nopropstomuMca nosropenueM JIHK, momyyeHHbIM K3 QparMeHTa B reHe
TPUIICUHOTEH-TI0JI00HOTO Oenka. [lepBoHaYanbHO MPEANONIOKUTEIBHO CIy4YalHO
ATOT 0€NOoK, MO-BUIUMOMY, HMMEN TOJBKO MPABUIBHYIO CTPYKTYPY, UTOOBI
pacro3HaBaTh MOBEPXHOCTHYIO CTPYKTYPY KPHUCTAJUIOB JibJda, KOTOPHIE BXOAST B
KpoBb pbi0. PaboTas Ha (HU3MOIOTHYECKUX YPOBHAX, OTOMY YTO JieJ, KOTOPBIH
BXOJIUT B ITUPKYJISAIUIO PBIOBI, Bcerga momagaeT B cene3eHkKy, Yenr u Jle Bpuc
MPEANOIOKUIN, YTO WMMYHHAas CHCTEMa, BO3MOXKHO, Makpodaru, 3THX pbIO,
KUBYIIUX B YCJIOBHUSX HHU3KHX TEMIIEpaTyp, IM03a00TIATCS O 3apOKIAIONIUXCS
KpUCTaJNIaX JbJa, WHKAICYJIHPOBAJIN €ro HMMEIOMIMMCS aHTU(PU3HBIM OEJTKOM.
Bo3MmoxHO, HE B OTJIMUKE OT MAaTOreHa, UMMYyHHAsl cUcTemMa Jubo youBaeT, 0o
J3UPYET WIN BBIACIAECT HENPUATHOE UHOPOAHOE TEJIO - KOJKYUN KPUCTAILI JIbJA,
KOTOPBIi B TIPOTUBHOM CiIy4dae CIYXMJI Obl 0YaroM KPUCTALIU3AINHA IS
Oonpriero  konuwdecTBa JpAa. Ilocie 3Toro Oblla  TMOKa3aHa WCTUHHAS
IBpUCTUYECKAs Cuja Moaxoaa (U3MOJOTHYECKor sKkojioruu, korga Yenr u Jle
Bpuc cpaBHuMBanu paznuuHble Oenku aHTU(dpHU3a Cpeaud HECBA3aHHBIX BUOB
AHTAPKTUYECKOTO U AapKTUYECKOrO0 pbI0, OHU OOHApYX WU, UYTO BCE OHU

HCIIOJIB3YIOT TOT K€ MCXAaHU3M, yTOOBI UMETH ACJI0 C HAPOKAAIMUMCA JIbAOM B
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KPOBU M XKUJKOCTAX opraHuzma. Okaszajioch, 4TO OOJIBIIMHCTBO MTHUIl BEDKUBAIOT
MIPU XO0JIOJIaX, KOT/Ia Y HUX JOCTATOUYHO IUPKYIUPYIONIEro aHTupusHoro Oenka .
Takum o6Opasom, Yenr u Jle Bpusz cMOriM UHTErpUpOBATHCA C MPOCTOU
(GU3HOIOrMYeCKOM HMHHOBAIME B OOBSICHEHHE KPYIMHOTO HSKOJIOTHYECKOTO
BOIPOCA: TMOYEMYy B AHTApPKTHAE CYIIECTBYET IOYTH HCKIIOUYUTEIBLHO
HOTOTCHOMIHBIM aHTU(pu3. JIJIsi BBDKUBAHUS B CaMOM XOJIOJHOM KJIMMare
Ha 3eMJIe y aHTAPKTUUYECKUX HOTOTCHOWJHBIX PHIO B KPOBH €CTh CHEIUATbHBIN
He3aMep3aromuii  0eloK, KOTOPBIA  CBA3BIBAET  KPUCTAJUIBI JIbJIA U MEIIAET
UX pOCTY, 4TOOBI He JAaThb pblObe 3amMEp3HyTh. [lapagokcanbHO, HO HOBOE
UCCIIeIOBaHrE OOHAPYKUIIO, YTO ITOT ke OeJIOK He Ja€T KpHUCTajljlaM JibJla TasiTh,
YTO TPUBOAUT K HAKOIJICHWIO JIbJla BIKWJIAX PHIOBI B T€YCHHUE TOJa, BpEIs
uX 370poBbI0. TO, YTO Yy MHOTMX aHTapPKTUYECKUX PbIO B JKHMIJIaX €CTh JEA, OBLIO
U3BECTHO JIaBHO, HO yU€HbBIE HE 3HAJIM, KaK JIEJT BBIBOJAUTCS M3 OpraHu3Ma phIO.
B Treuenne  3uMbl  JIEN  HAKAIUIMBAeTCS B CEJNE3EHKE, U MCCIEA0BATENH
NPENONIOKUIN, YTO OH TaeT B TEMJIBIX JIETHUX Bojax. YToObI MPOBEPUTH CBOIO
TEOPHI0, MCCIEIOBATENN B3SJIM MPEACTABUTENCH HECKOJBKUX BUIOB PBIO 3UMOMA
B BOJAX 3anuBa Mak-Mepo B 10KHONH AHTApKTHUKE U MIPOTECTUPOBATH
ux B nabopatopur. OHM HarpeBaJii Tejla PHIO 10 TeMIepaTyp, MPEBBHICUBIINX
OKHMJIAEMYI0  TEMIIEpaTypy IUIaBJICHUS JIbJa, HO YacTh KPHUCTAJUIOB  TakK
1 He pactasyia. To ecTb Ja)ke NMpU NEpPEerpeBaHuM JibJa OH OCTABAJICS B TBEPIOM
COCTOSIHUU. 3aTeM y4€HbIe MoMaiu peI0y JieToM B iposuBe Mak-Mepao, u'y 90%
MOMMaHHOW pBHIOBI OBUTM KPUCTAUIBI JIbJIa B KPOBH, HECMOTPS Ha TEMIEPATYPY
BoJbl. [lociie n3ydeHus: TaHHBIX IO TEMIEPAType BOJBI B IIPOJIMBE 3a NECATH JIET,
yaéHbIe OOHAPYKUJIHM, YTO OHA PEIKO JIOCTUTAET YPOBHS TUIABIICHUS KPUCTAIIOB
JIbJa B KPOBU AHTAPKTUYECKHX pbl0. TeM He MeHee, HCCeA0BaTeNH Ceialu
BBIBOJI, YTO JIEM B KPOBU PBIO OCTAETCS TMOYTH HA MPOTSHKCHUHM BCEU HMX KU3HU.
JleastHble KpUCTAJUIBI, MOMABIINE B TKAHU U OPTaHbl pbl0, MOTYT BBI3BaTh BPE/IHbIC
BOCHAJIUTENbHBIE PEAKIUU U OJIOKUPOBATh Y3KHE KaMWLISPhl — IMOJO00HO TOMY,
Kak acOect paspymaer Jnérkue rofed. Ha manHoMm »srtame wucclienoBarenu

HC YBCPCHBI, BO3HUKAIOT JIN HG6J’I&FOHpI/I$ITHLIe NOoCIICACTBUA OJIA 300POBbA pBI6
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13-3a JIb/Ia B KPOBU. TeM HE MEHEe, OHH JICUCTBUTEIIHHO CUUTAIOT, UTO Y 3TUX PBIO
JOJIKHBI OBUTA Pa3BUTHCS MEXaHU3MBI 3alTUTHI OT HAKATTUBAHUS JIb/A.

Bonee Toro, HemaBHO OBUTO OOHAPYKEHO, YTO HE CBSI3aHHBIE IPYT C APYTOM
WHHOBAIMM OOECIICYMBAIOT APKTUYECKYID TPECKYy C TIOYTH HWICHTHYHBIM
aHTU(PHU3a-TIPOTEUHOM, YTO B AHTApKTHAE HETOTCHOMW OCTAaHABIMBAET XOJIOJ Ha
Ceepe. Tem He MeHee, OpraHUYECKHE MHHOBAIUU PEIIKO, TPUXOIAT O€3 3aTpar.
He coBceMm sICHO, KakOoBa CTOMMOCTH JISI SKOCHCTEMBI aHTAPKTUUYECKOWPBIOBI C
aHTU(PU3HBIM OCJTKOM, HO BCKOPE MBI CMOXEM Y3HATh, MEHSCTCS JIM ITUPKYIISITUS
OKeaHa B AHTapKTHKE C TJIOOQJIBHBIM TOTCIJICHUEM, a BOJbI BOKPYT JICISTHOTO
KOHTHHEHTA IIPOTPEBAIOTCH. Takue YCIIOBUS MOTYT MO3BOJIUTH
JAPYTHMHATaHOMJIHBIM PBIOAM BTOPraThCsS M OPOCATh BHI30OB CTapPbhIM BBIKHUBIIUM
BUJIaM, BO3MOJKHO, BHOCS TTATOTEHBI B CHCTEMY, KOTOpas HE ONMTHMHU3UPOBaHA JIJIs
O00pBOBI C YeM-JIHOO ellle, BTOPTAIIUMCS B KIIETKH, KPOME JISJTHBIX KPUCTAILIOB.
Ecnmu 3T0 Tak, MBI MOKEM CHOBA YBHUJETh, Kak (PU3NOIOTUICCKUE KOMITPOMHUCCHI
YIPABJISIFOT YKOJIOTHISCKUMHU TIPOTIECCAMH.

PykoBossitiie KOHIIETINS: KOMITPOMHCC.

®U3NOIOTUIECKIE  KOMIIPOMHCCHI  TIOMCTHHE  HOCSAT  TIOBCEMECTHBIN
xapaktep. Kak 310 monumath? Eciim opraHu3M BKIQAbIBa€T CIUIIKOM MHOTO
DHEPTHUM B JCTOKCHUKAIMIO KPHUCTAJUIOB JIbJa, JAPYrue (QYHKIUH, BO3MOXKHO,
O00OpOHBIOT XHWITHUKA, yOWBaTh BO3OYAUTENs] HH(EKIMOHHBIX OONe3HEH, WIn
CO3pEeBaHUE CIIEPMATO30MI0B, OCTAIOTCSA B ymiepOe. M 3To Tak, B camom jere,
MHOTHE apKTUYECKHE BHUIbI PBHIOBI MOPAXKEHBI, YAaCTO CHJIBHO, Mapa3uTaMHU.
DKoJorh OOHAPYKWJIM MHOTO M TIOBCEMECTHO TMOATBEP)KICHUE TaK Ha3bIBaeMOU
TEOPUUKOMITPOMHUCCOB, YbH (PU3MOIIOTHUECKHUE OCHOBBI HAXOMSTCS B CTaJHUU
WHTEHCUBHBIX HccleqoBannii. Hanmpumep, dem Oosbilie )KUBOTHOE PAa3MHOMXKAETCS,
TeM OOJIbIIIE BEPOSATHOCTH TOTO, YTOOBI MPHBECTH K TOMY, YTO CPOK >KH3HU
Oynetbonee kopoTkui. OHAKO,CYIIECTBYIOT CHUTYallMH, KOTrJa IOJ00HBIE
KOMITPOMHUCCHI HE HaOmromaeTcs. B ogHOM ciydae, )KUBOTHBIC OBIBAIOT Pa3HBIMU
KaueCTBaMM, U C BBICOKMM KauyeCTBOM OCOOM B MpeAeiiax BHUJA WHOTNA KUBYT

TSDKEJEee 151 POJIOKUTENIbHEeCIa0bIX 0co0eH. Takue
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HCKJIFOYEHUSABIPABUIEKOMIIPOMUCCOB, MPEACTABIISIOT 3HAYUTEIIbHBIE TPYIHOCTH B
UCCJEIOBATEIbCKUX  BO3MOXKHOCTAX  (PUBMOJOTMYECKUX  dKojoroB. Kakoi
MEXaHU3M NPEAONPEACIUT, N0 KpalHEH Mepe B KPATKOCPOYHOU IIEPCIEKTUBE
OJIHOTO WJIM HECKOJbKHMX TMOKOJIEHHWH, YTO IIAaHChl OJHOW ocoOu mepen Apyrou
Oynyt Beimie? Eme oaHoit mpoOieMol Ha mpaBuiia KOMIPOMHCCACOCTABIISIOT
nabopatopuu. Ilpupydenue B 1a0OpaTOPHBIX YCIOBHUSIX XKUBOTHBIE, KaK MPaBUIIO,
TEPSIIOT NOTPEOHOCTh BKOMIIpoMHccax. OnATh e, NMoKa HEesICHO, KaK KUBOTHbBIC
MOTYT CTaThb 0oJjiee MPUCHOCOOJEHHBIMH K JKU3HM B KOHKPETHBIX YCIIOBHUSAX.
Ckopee Bcero, (usmosiornueckue CUEHapUil 3aKitodyaeTcss B TOM, YTO OOMIIHe
DHEPIUI0 M MUTATEIbHBIE BELIECTBA, COAEPXKAIIMECS B HEBOJE MO3BOJISET
NOJIYYUTh BCE, YTO UM HYXHO M TE€M CaMbIM MEPEKPOET (PU3UOIOTHUYECKYIO
HEOOXOUMOCTh B mpucrnocodbsenuud. Ecam onu OyAayT NOATBEPXKIECHBI U
IPOAHAIIM3UPOBAHBI HA MEXaHUCTUYECKOM YPOBHE, 3TO BaXKHOE Pa3jIMyue MEXIY
OUPOM M TOJIOZOM B JUKOM M TOYTH YMCTHIM NMpa3JHUK B J1a00OpaTOpUU MOKET
IIPOJIUTH 3HAYUTEIBHBIA CBET HA OJUH U3 CaMbIX PACIPOCTPAHEHHBIX NPUHIIUIIOB
¢uznonornyeckoit 3xkojaoruu. Borpoc o TOM, Kak KOMIIPOMHUCCHI IPUXOAST Cpasy
IOPUBOAMT HAc K BOIPOCY, KaK MHOXECTBO (PYHKUMH OpraHu3Ma MOTYT OBITh
UHTErPUPOBAHBI U ONTUMU3UPOBAHBI. PU3HOIOTUUECKUE DKOJIOTH HAILIU IIPOCTOE,
BO3MO’KHO, I'€HHAJIbHBIM, CIOCOO, YTOOBI BBIACHHUTH, KaK OTAEIBHOE >XUBOTHOE

MOJKCT CIIPAaBUTBLCA CO CBOUM OKPYIKCHUCM.

[Ipon3BOAUTENBHOCTh KAaK HMHTErPATUBHBIM  IOKA3aTelb HWHAWBUAYAIbHOIO
COBEpPILIECHCTBA.

Bmecto ananmza kaxmoro (pu3nmoIOrMUecKoro mpu3HaKa Mo cebe B M3OJISIIHH,
(U3HOTOTHYECKOTO DKOJOTH TMPHUOETAIOT K KOJWYECTBEHHOMY OIPEICIICHUIO
nenoro opranmsma ¢yHkuuu. [IpeacrtaBpTe pa3nmuyuHble CHOCOOBI, KOTOPHIMU
MOXHO OINPEACNNUTh: MBIIICUHbIE BOJIOKHA SIIEPUIBI XOPOIIO PadOTalOT Mpu
HU3KUX WM [IPU BBICOKUX TeMIlepaTypax. JeHCTBUTENBHOCTh PEAYKIIMOHUCTCKOTO
MOJX0/1a MOYKET M30JIMPOBATh KAXKAYI0 MBIIIIY. BBIAEIUTh HYKHBIWA TUIT BOJOKHA,

BBIpalllMBaTh MX B MPOOMpPKE, MOJBEpraTh BOJIOKHA K Pa3HbIM TeMIepaTypam,
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CTUMYJIMPOBATh UX 3JEKTPUUYECKU, U U3MEPITh UX PACXOJ SHEPTUU U CKOPOCTh
COKpAILEHUs U CKOPOCTh. OJJHAKO, YTO BAXKHO JJISI OTAEJIbHBIX )KUBOTHBIX, KAK OHU
MCIIOJIB3YIOT BCE€ CBOMMBILIIM JUIsl BBINOJIHEHUS OIpPEACICHHbIX OOLMX 3ajady,
TaKUX Kak ObICTpBIA Oer. MakcuMalnbHasi CKOPOCTb Oera MOKeT ObITh CBSI3aHO C
00€BBIMU  CIIOCOOHOCTSIM ~ MY>KCKOM  0COOHM, KEHCKOH -HOpO-KOHaTesbHbIE
CIOCOOHOCTBIO, CITIOCOOHOCTBIO JOOBIBATH KOPM, M JIOBKOCTHIO, UTOOBI M30€XKaTh
XUIIHUKOB. TakuM 00pa3om, Bce 0COOM B MOMYJISLUU SIIEPHUIIBI, KaK 0KHIAaeTCA,
noJiaratbCsi Ha OBICTPYIO CKOpPOCTH cripuHTepa. PriiXwprom u3 BammHrToHCKOTO
YHUBEPCHUTETA UCIOJIb30BAIM 3TOT SKCHEPUMEHTAIBHYIO NapajurMy M MoKas3al B
CPaBHHUTENIbHBIX HUCCJIENOBaHUAX J(PEKTUBHOCTH OTACNIBHBIX O0C00€i, 4TO
HamboJee XJIAJHOKPOBHBIE CHPABATCA C OOJBIIMM JMAMA30HOM  HHU3KHUX
TeMIeparypax  okpyxaromeil  cpeapl.  OnHako, Kak — WMHIUBUIYaJTbHYIO
IPOU3BOJIUTEIBLHOCTh JOCTUTAET CBOET0 MaKCMMyMa, ObICTPO NaJaeT B CTOPOHY
emie 0osiee BBICOKUX TEMIIEPATYp OKpyxkaroiei cpenbl. PU3n0NI0rnueckue OCHOBBI
ATON aCUMMETPHUH MPOU3BOAUTENBHOCTH, MTO-BUAUMOMY, HAIIUIA B TEMIIEPATYPHOU
YYBCTBUTEIBHOCTH (DU3MOJIOTUUECKUX U MOJIEKYJSIPHBIX TporieccoB. MHTEpecHO,
YTO UWHAUBUIYyallbHAasg paboTa TakkKe TMOJICKUT CHIbHBIE HW3MEHUYHMBOCTH.
Hampumep, X0Ts HEKOTOpbIE BBl XJIaJIHOKPOBHBIE UMEIOT OOJBIINE AHANa30HbI
TEMIIEpaTyp, IPU KOTOPBIX OHU MOTYT XOPOIIO KOHKYPUPOBATH, APYTHE HUMEIOT

OYCHDb Y3KOC MMPCACTABICHUC ITNPOTHI.

[TpuoOpeTeHune 3K0I0THYeCcKOl HHPOPMAIIHH.

OnuH U3 caMbIX BaXKHBIX 3a7a4 BBIKMBAHUS >KMBOTHBIX - SIBIIIETCS COOp
skonorudecko wmHpopmarmu. Omare jXKe, 3Ta 3ajada SBISIETCS MPEAMETOM
(bu3HOIOTHIECKUX KOMIPOMHUCCOB. DU3MOIOTHYECKHe SKOJIOTOB, pabOTAOMINX Ha
9XOJIOKALUM OIPENECINIIN, YTO IPOU3BOJUT YIbTPA3BYK, KOTOPBIA OTPAXKAETCS OT
O00OBEKTOB, T. €. 00ECIEUNUBAET JIETYUYUX MBIIIEH 3KOJOTHYECKOW HH(pOpMAIUEH,
SBJISICTCS 3aTPATHBIM KAaK B HEMOCPEACTBEHHBIX JHEPreTUYECKHX 3aTpaTr TaK M
CBSI3aHHBIX C ATUM (U3UOJIOTHYECKUX 3aTparax. [loMHUMO SHEpreTHYecKux 3arpar,

JETy4ue MBI HECYT 3aTpaTbl HAa IMOArOTOBKY OpPraHOB W CTPYKTYp MO3ra,
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KOTOpBIE MO3BOJISIOT UM TPATUTh CHJIbI HAa WACHTHU(PUKALKUIOdX0NOKau. bronoru
(paKTUYECKH UCHOJIB3YIOT TOT (DAKT, YTO COOP IKOIOTrMUECKON MH(OPMALIUU CTOUT
noporo. Jleryyne MBI 3KOHOMST 3aTpaT Ha 53XOJIOKALMIO TpH TOJETe B
U3BECTHOE MECTOOOMTAHME M YAcTO 3TO TaM, IO3BOJIAET HUCCIECNOBATEISAM HX
noiiMaTh B JIOBYIIKY C MEJIKOW HEWJIOHOBOW ceTKoi. Bricokue ¢u3nonornyeckue
3aTpaThl HAa MOJJAepKaHue (PYHKIIMOHUPOBAHUSA TKAHEH MOXKET Takke OOBSCHHUTH,
U3MEHEHMSI B THINIOKAMIE T[E€BYMX TMEpPEeJeTHhIX MTHUIl, YYacCTBYIOLIErOo B
IPOCTPAHCTBEHHON MaMATH U JAOJATOBpeMeHHOro cbopa mHpopmaimu. Kak ocoOb
OPOBOAST CBOM TMEpBbIE MPOLECCHl MO CHOCOOHOCTH COEAMHHUTH CBOM
HEPBHBIEKJIETOKH 0oJjiee CI0KHBIM 00pa3zoM. OqHaKo, MOCKOJIbKY MPOCTPAHCTBO B
Karcyjie TOJOBHOTO MO3ra, IMO-BUAMMOMY, OTpaHuWdYeHa, (U3UYECKH U
(U3HOTOTHYECKH PACHIUPEHHONW MPOCTPAHCTBEHHOM MaMATH JJI KU3HU CHOBA
MOTYT OBITh MMOMEHSIHBI C APYTUMU (PYHKIMSMHU MO3Ta, KOTOPHIE B CBOIO OYEpPE.lb
yXyIIaloT Kakue TO Jpyrue (QYHKIUM U KOHKYPEHTHBIE CIOCOOHOCTH
0COOM.DHEPrMYHBIH  KOMIIPOMHUCCOB ~ MeXAy (U3HONOrMueckor  (yHKUIHUE
0COOEHHO 3aMETHBI B IaJIbHUX 110 a3pOJIMHAMUYECKUM JaHHBIM NEPEJIETHBIX MTHULL.
du3noNoruuecKkue 3KoJor Menncca HENABHO Y3HAIA, M3y4as MHUTPHPYIOLIUE
ApO370B, 4YTO Jaxe HeOobiine MOp(OJOTHYECKHE pa3Inyus CYLIECTBEHHO

BJIMAIOT JAaJIbHOCTB IICPCIICTOB.

[Iponiecc BHYTpeHHHE KOMMYHHUKAIUU U PETYISIITUN (HU3HUOTOTUIECKUX (DYHKITHA.

OnHaxxnpl coOpaHHasi dKoJorudeckas nHpopmalys, 10DKHAOBITh Haubosee
3 pekTHBHO OOpamaTbCcs M HMCIOJIB30BAThCS OPraHM3MOMHA TMPOTSIKCHHH BCEH
€ro JKM3HM B YCIOBUSAX KOHKYPEHIIMM ¥ TIOMCKa KommpomuccoB. CHoBa
OKa3bIBAETCS, YTO MHUHUMHU3AIMS 3aTpaT W IMOUCK KOMIIPOMHCCOB - OCHOBa
(U3HOTOTHYECKUX TPUHIMIOB. bpIcTpas, MpakTHYECKH HEMEJUICHHAs Tepeaadya
uHopMaI 00 OKpYXKalolmeld cpene JOCTUTACTCS 3a CYET JOPOTOCTOSIINX
ANEKTPUUECKUX (HEPBHBIX) CBsi3ei. TeM He MeHee, JyIsi MHOTUX THIIOB JTaHHBIX,
KOTOpBIE JIOJDKHBI TIEpelaBaThCsl HETMPEPHIBHO WJIM, TO KpaiHeH wmepe, Ha

JUIATEIbHBIN CPOK, U1 AJIEKTPUUECKHUX MO IKJIIOYECHUMN
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CIUIIKOMAHEPTUTUYECKUIOPOT0. BMECTO 3TOT0 JKMBOTHBIE UCTIONB3YIOT MEIKUE U
«JICIICBBIC MPOU3BOIUTEIIN CBA3M — XMMHYECKHE BelecTBa (TOPMOHBI), KOTOPBIE
CBSI3bIBAIOTCSl C pELENTOpaMU B TKaHSAX-MUIIEHAX. OCHOBHBIM IPEUMYIIECTBOM
TOPMOHAJILHOM CHCTEMBl CBSI3U 3aKJIIOYaeTCd B TOM, YTO OHA MO CBOEH CYTH
SABJISIETCST TUOKUM Ha CIOCOOHBIM paboTaTh HAa MHOTHUX YPOBHAX. TeMmm
(H3UOIOrMYECKUX MPOIECCOB MOXKET OBITh U3MEHEH XUMUUYECKH, IOCPEICTBOM
TpaHCIOpPTa TOPMOHOB K TKAHSIM-MHUIIICHSIM, B BO3MOXKHOM CpBIBE IOCIaHHHKA
XUMHUYECKUX BEIIECTB, a TaK)KE C YYETOM KOJIMYECTBA PEIENTOPOB B TKAHIX-
MUllleHsX. Tak, HampuMmep, eclu sueike He HY>KHA CTUMYISIUSA, 3TO MOXET
NPUBECTH K CHUXKCHUIO OIpPEJEICHHBIX BUIAOB BXOJAIICH MOJEKYJIb TOpMOHA (C
yKa3aHUEM KOHKPETHBIX, OOIIUX MPUPOIOOXPAHHBIX COOOIICHHI) HA mepudepun
U/Uau 00ECIeUUTh TOJBKO OYEHh MAJI0 PEIENTOPOB B KAa4YeCTBE MPUEMHHKOB.
Kietkun MOryT Takxke yHUYTOXKHUTH HEMEJJIEHHO MPUEMHHUK, TaK YTO OH MMEET HE
OPOJOJIKUTENbHBIA 3PDeKkT. DU3MOIOTHYECKHUE HKOJIOT TMOKa3aih, 4YTO 3TOT
JEUIEBBI TOPMOHAJIBHOM IMIOCIAHHUK TEPEeNaeT KaK [0JITOCPOYHbIE, TaK M
KPaTKOCPOYHBIE SKOJIOTMYECKUENOCHaHUsl M TMOJATOTaBIMBAE€T OPraHU3M K
ONPENICICHHON JEeSTEeNbHOCTH. MHOrME JKMBOTHBIE PA3MHOXAKOTCS CE30HHO U
poCTa MOJOBBIX KJIETOK HAOII0aeTCs B OTBET HA M3MEHEHUS TTPOIOIKUTEIHLHOCTH
CBETOBOI'O JIHS, YAaCTO 3aBUCHUT OT CBETOUYBCTBUTEIbHBII TOPMOH MEJIaTOHUH. W3-
3a  (UBMOJOTUYECKUX KOMIIPOMHUCCOB, 0COOb HE TMpWiIaraeT ycwius K
ONPEJICIICHHOW PEMPOAYKTUBHOM JICSATEIBHOCTH, TaKOM KakK TEPPUTOPHATIBHOU
000pOHBI ¢ camMoro Havyana. HampoTuB, OpraHu3Mbl 4aCTO UCIOJIB3YIOT MOBEJICHUE
B BUJICOOPATHOMCBA3BU (PU3MOIOTUU TETIH, YTOOBI MO3BOIUTH UM BHUMATEIHHO
PETYNHPOBATh CBOM YCHIIMSA B OTBET Ha (DaKTOPHI OKPYIKAIOIICH CpPefbl, B JAHHOM
ciyyae ACHCTBUSI NIPYrUX 4WIEHOB obmiectBa. Takum oOpa3oM, €ciu IUIOTHOCTh
HAceJICHUSI BBICOKA, Yy TMEBUYMX MTHUIl, OCOOW B3aMMOJEHCTBYIOT CAPYT C JAPYTOM
TOro ke dyame. YuUHQWIA T[OKa3ald, UYTO OCOOM MOTyT HapacTUTh
PENpPOAYKTUBHBIX TOPMOHOB, TaKMX KaK TECTOCTEPOH B OTBET Ha BHEIIHHE
YCJIOBUS, B YaCTHOCTH PENpPOIYKTUBHOTO BbI30Ba. [loka HescHo, OyaeT jau 3Ta

oOpatHasi CBSI3b OCYLIECTBIISIETCS Uepe3 yBeIUYeHUE (PU3HUECKON aKTUBHOCTHU (T.
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€. pacxoj SHEpPruu), TMOBBIIIACTCS HEHpOHaANbHAs CTUMYJSAUUSA (Hampumep,
BU3YyaJIbHOM IUIOTHOCTH), WJIM HMX coueTaHue. B mo0om ciiydae, MOHSATHO, YTO
KUBOTHBIE MCIOJB3YIOT TOPMOHBI B Ka4€CTBE JEIIEBOr0 CPEACTBa IS Mepeaadu

HKOJIOTMYECKON MH(OPMALIUU IO BCEMY TEILY.

[Ipoueccripacxoq0OBaHUH DHEPTUH.

Bce 310 BpeMst Ob1J10 04EBUIHO, YTO OPTraHU3MEHHBIC KOMIIPOMUCCHI MOTYT
OBITh BBIPAXEHbI B 3HAYUTEIILHOM CTEMEHUW C TOYKUA 3PEHUS pacrpeieicHus
SHEPruM B 000pOTe. DHEPrus SBISIETCS, BEPOSTHO, OJHUM M3 (U3UOJIOTHIECKUX
(dbakTOpOB, KOTOpPhIC HanOOJIEE OTPAHUUYCHBI B €CTECTBEHHBIX ycloBUsX. [loaTomy
HE YJIUBUTEIBHO, YTO (PU3UOJIOTHYECKAS IKOJIOTHs OpoCcHiia MHOTO BPEMEHU HauX
oOCyXJIeHHEe B OJHEPreTMYecKOM IUIaHe M pacCMaTpUBAaeT DHEPrUI0 Kak
NepPEeBaJIOYHBIM  TYHKT IS (U3UOJOTHYECKHX  KOMIPOMHUCCOB.  JKu3HB
NOYUHSETCS 3aKOHAM TEPMOAMHAMUKU, TO €CTb, PHEPTUs HE MOXKET ObITh HHU
co3laHa, HU YHHUYTOXEHA. 3aKOH COXpaHEHUSPHEPTUUu — (GyHIAaMEHTAIbHbBIN
3aKOH IMPHUPOJBbI, YCTAaHOBIICHHBIA 3MIMPUYECKH U 3aKJIIOYAIOIIUANCS B TOM, YTO
JUISE M30JIMPOBAHHON (PU3MYECKON CHUCTEMBI MOXET OBITh BBEJEHA CKaJsIpHAsS
dusnueckass BeIMYMHA, SBISIONIAsCS (PYHKIMEH mapaMeTpoB CHUCTEMBI U
Ha3blBaeMas HHEPTHEil, KOTOpas COXPAHSAETCS C TEUEHHEM BPEMEHU; MOCKOJIBKY
3aKOH COXPAHEHUs YHEPIUU OTHOCUTCS HE K KOHKPETHBIM BEJIIMYMHAM U SIBICHUSM,
a OoTpakaeT OOIIyl0, IPUMEHUMYIO BE3Jl¢ W BCEr/Ja, 3aKOHOMEPHOCTb, TO €ro
MOKHO UMEHOBAaTh HE 3aKOHOM, a MPUHIMUIIOM COXpaHeHus sHepruu. Kpome Toro,
PacCTPOUWCTBO CUCTEMBI U PACXOJl €€ SHTPOIHS BO3PACTAET C TCUCHUEM BPEMEHHU,
MOCKOJIbKY €ro COJAEp>KaHUE HHEPruu CHUXKAeTcs J0 Oecrnojie3HOro Tera.
EnvHCTBEHHBIM CIIOCOOOM  JKMBOTHBIE MOTYT KOMIIEHCHPOBATh MOCTOSSHHO
YBEIIMYUBAIOUIEHCA JHTPOMHUM 3a CYET MOCTOSIHHOTO MPUOOPETEHUsT 3HEPruu
nocpeacTBom enbl. OQHAKO, MUTAHUE-ITO OMSAThH K€ JOPOro, a TAKKE TPYAOEMKO,
T. €. HeceT M3AEPKKM M pUCKOBaHHO. Torjga muima JobkHA ObITh pa3duTa Ha
HCMOJIb3YEMbIE XUMUYECKHE BEIIECTBA B OPraHU3ME, OMSATh 10POr0, NOBPEKICHHS,

Tpynoemkuid mponecc. IloTromy dTO >KUBOTHbIE OYyAYT JieJlaTh BCE, YTOOBI
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MUHUMU3HUPOBATH 3aTpaThl, 3TO JIOHKHO OBITh OYEBUIHO, 4YTO TeMIepaTypa
OKpY>Karolen cpeibl SIBJASETCA OJTHUM W3 BOKHEUIINX (PAKTOPOB CPelibl OOUTAHUS.
Temnepatypa - pakTopcBO€OOPa3HOTO BO3ACUCTBUS HA MOJIEKYJISIPHBIE MPOIECCHI,
Takhue Kak (QepMeHTAaTUBHAsT AaKTUBHOCTh. [lpuxoast OT HHU3KOH CTOPOHBI,
MOBBIIICHUE TEMIEPaTyphl YBEIUYUBACT CKOPOCTh (PU3HOJOTHUECKUX MPOIIECCOB.
VYBeNMYeHHUEnoKa3aTelisi  ONTUMAIbHOM  TEMIIEpATypbl ~ 4acTO  OKa3bIBaT
pa3pyLIUTENbHBIE TOCIEACTBUS U MOXKET NMPUBECTH K CEPbE3HBIM CTPYKTYPHBIM
noBpexkaeHUsIM. OpraHu3Mbl, pacxo/bl, MIOHECEHHBbIE MPU HU3KUX TEMIIEpaTypax
OKpYKarolenh cpenpl, Ju00 TMOTOMY, YTO OHM MEHEe MOBOPOTIMBHI (MHOTHE
XJIaITHOKPOBHBIC) WM TOTOMY, 4YTO OHHM JIOJDKHBI TPOWU3BOAUTH OOJIbIIe
BHYTpeHHero teria (dumorepMm). HekoTopbie KHBOTHBIE UMEIOT OCOOBIC KIIETKH,
KOTOpbIE TIOMOTAIOT WM TMPOU3BOJHUTH TEIIO O4YeHb J(P(PEKTUBHO,TAKUE KaK
CIICUAJIBHBIA  KUPY JIETYYMX MBIIIEH, KOTOPBIM MPOU3ZBOAMUT TEIUIO Oe3
COKpAIllCHUsT MBI, Bplllle ONTUMAIIBHON TeMIlepaTypbl YacTO CTaHOBSTCA
OTIAaCHBIMH, TTOTOMY YTO OPTaHU3MbI OYEHb OBICTPO TEPSIIOT MPOU3BOAUTEIHLHOCTD
U pacxoAyloT MHOIO DJHEpPruh, B TEPMOPETYISILUU JESITEILHOCTH, Kak
MOBEJICHYECKH ¥ (PU3UOJIOTUUECKH (OJIBIIIKA, aKTUBALIMS OCIIKOB TEIIJIOBOTO IIOKA).
XOoTs1 OOJBITUHCTBO KHUBOTHBIX IBITAIOTCS CBECTH K MUHMMYMY PAacXo] SHEPTrUu
Ha BTOPOCTEIEHHBIE 3aJlaud, CTajJ0 SICHO, YTO JJI1 Pa3IUYHBIX BUJIOB KUBOTHBIX,
BBICOKMH PACXOJl SHEPTHU MUMEET 3BOJIIOIMOHHBIE MPEeUMYIecTBa. [I0BBIIIEHHOTO
pacxojia SHEPrUU C YYaCTUEM MOCTOSSHHO BBICOKOM TEMIIEPATYPhI TeJia, CBI3aHHOE
C TOCTOSIHHOM BHYTPEHHEW CpEAbl SIBJISETCA, MOXKaTyh, OJHHM H3 KIIOYEBBIX

HOBOBBEJICHUH B 001aCTH (DU3UOJIOTHH.

KnroueBrle MHHOBAIINN.

DBOJIIOIMOHHBIE UHHOBAIMU 0T OPraHu3My JOCTYN K HOBBIM pecypcaM U
MPUBECTH K OBICTpOM, MHOTAA A(DPEKTHON aJanTUBHOW pajvaluu, KaK MOKa3aHO
BBIIIE B ciiyyae OenKkoB aHTU(pHU3a y apKTUUYECKUX BUIOB pblO, Hampumep. boiio
MOCTYJIUPOBAHO, 4YTO B JUIMHHOM  MOCJEAOBATEIBHOCTH U3  KIHOUEBBIX

(U3MOJIOrMYeCKUX HOBOBBEJICHHI OTBeuYaeT 3a pa3zHooOpazue (GopM KU3HHU Ha
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cerogHsmHUM  neHb. Hampumep, ObpUl0  OOHapyXe€HO, 4YTO  KIIOYEBYIO
(pM3HOIOTMYECKYI0 MHHOBALMIONPEICTABIAET aJanTUBHAs paavaunus pbeido. OTO
YHUKaJbHas CHOCOOHOCTb PBIO BBIACISAIOT MOJEKYJSPHBIA  KHUCIOPOA B
IJIaBaTeNbHBIA  MY3bIPh,Ka3aJI0Ch OBbI, MPOCTON (U3MONTOTUUECKUN mpolece,
KOTOpBIN yxe u3o0pereH npupoioil okoiao 100 MumnonoB et pasbiie. OgHako,
MIOCKOJIbKY HEKOTOpbI€ BHJIbI pbIO TM03Ke OBLIM CHOCOOHBI PETyIMpPOBATH
NOBE/ICHHE OYEHb JEIIEBO, MCIIOJIb3Ysl CBOM HOBBIE HAIOJHEHHBIX KHCIOPOJIOM
IUTaBaTeNIbHBIC ITy3bIPH, OHU YPE3BbIUAWHO pa3HOOOpa3uTh HUX 10 QopMe u
¢yHkuu. OU3MONOTMYECKUE KIIOUEBBIM B 3TOM IMPOLIECCE CTAl0 HU3MEHEHUE
JCATEIBPHOCTh KPacCHBIX KPOBSHBIX TEJCl W HM3MEHEHHWE B COJACPKaHUU
MOBEPXHOCTH THCTUIUH IeMOTJIOOMHA (TUCTUAMH sABsieTcss ogHUM u3 20 Hamboee
pacnpoCcTpaHeHHBIX aMHUHOKHUCIOT). Eme oaHa pacnpocTpaHeHHasl KIIIOUeBOE
HOBOBBEJICHHMEH CHOBa HauOosiee H(PEKTUBHBIM CIIOCOOOM OPraHU3MOB K
SKOHOMHH  (PU3MOJIOTHUECKUX3aTpaT - O3TO HCIOJIb30BAHUE CHEIUATBHBIX
XUMHYECKUX KOMIIOHEHTOB JPYrux opranu3MoB. [IpomemMoHcTpupoBaHa Takas
CHUCTEMa OYEHb KPACHBO BO B3aMMOJIEUCTBHM MEXKIY MOTBHUIBKOM MacTEpHaK M
pacTeHMeM nIUKU mactepHak. [lo BceMy pacTeHHIO MMacTepHaK CyIIECTBYIOT
IPYNIbl TOKCUYHBIX XMUMHUYECKUX BEIIECTB, Ha3bIBaEMbIX (ypaHOKyMapHUHAMHU,
KOTOpBIE SIBIISIIOTCST M3MIOOJIEHHOM THIIEH JYyroBOro MOTBIJIbKA TACTEPHAK.
dypaHOKyMapuHBl HACTOIBKO TOKCHYHBI, YTO MOTYT JIMIIb OYEHb HEMHOTHE
TpaBOSIHBIE OOpoThcss ¢ HUMU. ONHAKO,IyTOBOM  MOTBUIEK  00JagaroT
BBICOKOA()(PEKTUBHON CHCTEMBI JIETOKCHKAIMM C ydacTtheM muToxpoma P450s,
OYCHbh OOJBIIION M pPa3HOOOpPA3HBIM HAJICEMEHCTBO TEMCOJEpKalUuX OCIKOB
(>keneso-comeprxkaiiue O€JNKH), YTO MPOCTIIO3BOISET BCTAaBUTh OJWH aTOM
KHCIIOpoaa B OpraHUYECKOM cybcrpare. MoTtbinex UCIIOJIB3YET
CWIBHOTOKCUYHBIE)YPAHOKYMAPUHBIIJII ~ OTIYTHBAaHUS  XWIIHUKOB.  XOTS
KUBOTHBIC MOTYT 3aHHMAThCSI TIOMOIIBIO JPYTUM, BO3MOXHO, 3a CUET WUX
XAMHYECKUX BEIIECTB, YTOOBI 3AIUTHTH CE0S OT XUIITHUKOB, €CTh M 00JIee TPSIMbIC

crocoObl 0OpHOBI € MATOreHAMU U Mapa3uTaMH.
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3ammra.  CamocoxpaHEHHE.

N3yyenune QuU3NONOrMU4ecKOM HKOJIOTMM HMMYHHBIX pEakUuid sBISETCS
OTHOCUTEJIBHO  HOBBIM, HO  OBICTPO  pacTyllMM W  HampasiieHHeM.B
MOCJIETHUX,0M0J0OTUM B 3HAYUTEIBHOW CTENEHH COCPEJIOTOYEHbl Ha BEChMa
cnenupUuyecKor, TOHKOW HMMYHHOHM 3amute. MMMyHO3KONOTHS 100aBIseT
CUCTEMHBII KOMIIOHEHT HA TaKHE JAECTAJIbHBIE HCCIEAOBAHUSA MYyTEM PELICHUS
BOMpoca 00 MHTErpalM Pa3jiudyHbIX MUMMYHHBIX pEaKIUi Ha MHAMBUAYaTbHOM
ypoBHe. B kmroueBoi Bknaa, Kemwm Jlm u KupkKnaccura mnokazamm, d9to
OTHOCHUTEJIBHOE YCUJIEHHE MMMYHHOW 3alluThl, IOTPAYEHHbIE Ha BPOKICHHBIA U
aJanTUBHBIM TOJJEPKKH UMMYHHAsi CUCTEMa MOKET OBbITh IKOJIOTMYECKH BayKHA.
[Ipumep, Takoro nudQepeHIHaTbHOrO pachpeneieHus YCWIMA B HMMYHHOU
CHUCTEMBbI MOXXET BBITOJIHO OTJIMYUTCSI OT MHBA3UBHBIX BUJIOB, TAKUX KAaK JJOMOBBIM
Bopobeit 1 monesoit Bopobeit, cooTBeTcTBeHHO. DPUZMOIOTUUESCKUE UMMYHHBIC
pEaKUUu MOT'YT JIEMCTBOBATh OIOCPENOBAaHBbI, 110 CYTH, IBE BETBH, BPOKICHHOU U
aanTUBHOW WMMYHHOU cucteMm. IlepBasg nuHUS OOOPOHBI-3TO Kak IMpPaBUIIO,
BPOXKJICHHBI UMMYHHUTET. CHenuaiu3upOBaHHbIE KIETKU MAaTPYJIbHON TKaHU
UMEIOT MPEBOCXOJIHYIO CIIOCOOHOCTh PaclO3HaBaTh YY>KEPOIHbIN KoMoHeHT. Kak
TOJIBKO YYXXEPOJAHOE TEJIO OMNO3HAHO  MPOLIECC HAYMHACTCA, IIEPBOE KIIETKU
BPOXKJICHHOTO HWMMYHHTETA BBIACISAIOT CUTHAJIbHBIE MOJIEKYJBl (LUTOKHHBI)
pa3BuTHs OakTepuili W BUPYCOB, TMoefas KICTKH (MYCOPIIMK Makpodaros,
€CTECTBEHHBIX KWJUIEpOB). BrociencTBuu, KIETKH BpOXKACHHONM WMMYHHOU
CHUCTEMBI,  OTHPABbBTE  CICHUATU3UPOBAHHBIX  CHUTHAJIBHBIX  MOJIEKYJI B
HaIpaBJICHUUAJANTUBHBIA UIMMYHHON CUCTEMbl. AJTAaNITUBHBINA YaCThI0 UMMYHHOU
CUCTEMBbI, AaKTUBU3UPYET MEXAHU3MbI MJIsI TOTO 4YTOObI MPOM3BECTH AHTUTENA,
KOTOPBIE CBA3BIBAIOT U HEHUTPAIM3YIOT 4yKEPOIHBIXarpeccopos. B To Bpems Kak
BPOXKJIECHHAsA CHUCTEMA SIBISAETCA JOPOrOCTOSIIMM B JHEPreTHUYECKOM CMBICIE,
YTOObl COXPAaHUTh U AaKTUBUPOBATh, a AaJaNTUBHAs CHUCTEMbl SIBISIETCS
DHEPreTUYECKN 3aTPaTHOM Ha dTale CTAaHOBJICHHs B IIEPBYIO OYEPEAb, a KOI/Aa OH
OyZeT co3liaH, KaKeTcs, JOBOJIbHO JEIIEBbI B 00CIIyKMBaHUU. BakHO OTMETHUTS,

4TO OpPraHu3Mbl CUJIBHO Pa3/IM4arOTCAa B TOM, KaK MHOI'O BHUMAHWA OHHU IIOCTAaBHUJIN
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Ha JB€ 4acTu cucreMbl. OmIATh MOJIydaeTcs, YTO U3-3a BE3AECYIEro KOMIPOMHUCCA,
MacTep Ha BCE 4YEepTbl MMMYHOJIOTMYECKOTO XapaKTepa HE BO3MOXKHO. BakHO
OTMETUTH B 3TOU CBSI3U, HEKOTOpPbIE OMOMEIUIIMHCKUE HKCIIEPUMEHTHI, TAKUE KaK
JIOMOBAsl MBIIIb )KMBET CPABHUTEIIBHO HE JOJITO IO CPAaBHEHHIO C MPUMATAMU, HE
00s3aTeNIbHO  MPEJOCTABISATh CHUCTEMBI, KOTOPbIE OTpPaXarOT HUMMYHHBIN
pacrpeneneHus B OpraHu3mMe npumara. B To BpeMs Kak NpuMaThl TOITO KUBYT U
aKTUBHO UCIOJIb3YIOT B aIallTUBHYIOBETBL MMMYHHOI'O OTBETA (IOPOrOCTOSIUMHU
JUIsl pa3pabOTKKU HOJEIIEBbIE NJIsl 3aIlyCKa), TOMOBBIX MBIIIEH, KaK MPaBUIIO, TaK
HEJOJTO HUBET W 3aBUCUT OT HEMOCPEICTBEHHO OOEBBIX JEHCTBUN KaxKJI0TO
3a00eBaHusl, YTO OHM BKJIAQJBIBAIOT HAMHOTO CUJIbHEE B BETBb BPOXKIIEHHOTO
UMMYHHOTO OTBeTa. JTO OyAeT ocTaBaThCcsi MpoOieMoll B (U3HOJIOTUYECKOMN
HKOJIOTUH, YTOOBI TOHSTh, KAK UMEHHO OpTraHu3Mbl OYAYyT BBIIEISATH PECYpChl Ha

HWMMYHHBIC PCAKIIHNH.

OuU3MO0NOTUs COXpaHEHUS.

XuBoTHbie Bcerga OBUTM HA CTpaXke OHKOJOTHYECKUX H3MEHEHUH U
karactpod.  Hampumep, korma  OpUYMHHO-CIIEJCTBEHHBIC TeNCTBUS
muxnopaudenuntpuxiaopstana (AJIT) penpoayKTUBHOTO XapakTepa Ha KPYIMHBIX
XHMIIMHUKOB cTajo sicHo, J/[T-momoGHbIe BemecTBa OBUIM 3alpelieHbl B OOIBIITNX
qgacTsx mupa. Mg cTpareruu coxpaHeHUs, 4YTOObl OBITh YCHEIIHBIM, BaKHO
MOHUMATh (PU3UOIOTHYECKUE PEaKIIMU OPTaHU3MOB JUISTUX M3MEHUBILCHUCS CpPElie.
[To>xanmyii, OTHUM U3 CaMbIX MOJIE3HBIX HHCTPYMEHTOB B (DHM3UOJIOTHH COXpaHEHUE
ONEPATUBHON OIIEHKH 3KOJIOTMYECKOW HAMNPSHKEHHOCTH C MOMOIIBI0 HM3MEPEHUs
I'KC cTpeccoBbiX TOPMOHOB. OTH  CTE€POMJIHBIE  TOPMOHBI  IIMPOKO
pacrpoCcTpaHeHbl B TO3BOHOYHBIX U BO3HUKAET MPU HU3KOM (0a30BOM) ypOBHE B
KaXJIOM MJEKONUTaromeM. Bo MHOruxX ciydasix, KOrja >KMBOTHOE HCIBITHIBAET
MOBBIIICHHBIE JKOJOTMYECKHE TpeOOBaHUS, TaKWE KakK HeOJIaronpusiTHbIC
MOTOJIHbIE YCIIOBUSI WJIM XHUIIHUYECTBA, TIIOKOKOPTUKOUbI YBEIUYHUBAIOTCSIB
OOMEHHBIX  IMpolleccax M, COOTBETCTBEHHO, B  (¢ekanusax. Duszunonoru

IKCIICPUMCHTAJIBHO COXPAHCHUSA 9aCTO BbI3bIBAIOT YMepeHHLIﬁ CTpCCC M1 OOCHKH
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CIIOCOOHOCTH MHJMBUJYyMa pearupoBaTh Ha 3Kojormyeckuid crpecc. [lone3Hocts
COXpaHeHUs! (U3HOJOTUU 3aKII0YaeTCsl B TOM, YTO OHO MOXET YMEHBLIUTh
CJIOHOCTh MPOOJIEMBI COXpAaHEHUsSI BBIIEJIEHUS OJHOMY Ha0Opy WU HEOOJbIIOE
4yuclio  HaumboJiee  BaXXHBIX  cTpecc-(hakTopoB Ha  opranusmbl.  HoBbie
(¢u3nonoruyecKkue MeToAbl MOTYT JAaTh OBICTPYIO OLEHKY HPHUYHUH MPOOJIEMBI

COXPAaHEHHUs U MOCIEACTBUSA NEUCTBUN OXpaHbl OKPYKAIOLIEH CPEJIbL.

ITepcnexTusa.

Cambix 0onbIIKUX MpoOseM B OyayiieM (U3HOIOTHYECKON IKOJIOTUU OyIeT
HEOOXOIMMOCTh KOHTPOJIUPOBATh, MOHUMATh U B KOHEYHOM CYETE MPECKA3bIBATH,
COCTOSIHME  JKHMBBIX CHCTEM BO BpeMEHHM HUX CcTaOuinbHOCTh. IlepenoBbie
TEXHOJOTUU OMOJOTOBIPH M3YYEHUH (PU3MOJOTMYECKUX MapaMeTpOB HAXOIATCS
Ha TPaHU BKJIIOYEHHS TMOJIEBBIX MCCIEAO0BATENEH ISl MIPOBEICHUS HCCIIEIOBAaHUMH,
KOTOpbIE HECKOJIbKO JIET Ha3aJ ObLIM BO3MOXHBI TOJBKO B J1a00OpaTOPHBIX
ycnoBusix. Takue HOBbIE JaHHbIE O (PU3MOJIOTMYECKOM COCTOSIHUM M B LIEJIOM
MHIMBUYaJIbHOTO HCIOJB30BAaHUSl IPOCTPAHCTBA MO3BOJIAIOT HCCIEAOBATENSIM
MOHSTh, KaK MBICIAT >KUBOTHBIE. OOpabOTKH 3KOJIOTHYECKOW HHPOpMAIUK B
pealbHOM BPEMEHMIIOCPEJICTBOM HAmpUMEp TOPMOHAJIBHBIX MEXaHHU3MOBMBI
3HaeM, YTO DKOJOTMYecKass OOCTaHOBKAa B HEMOCPEJICTBEHHONW OJIM30CTH OT
OpraHu3Ma B COUYETAaHUU C (PU3UOJOTUUECKUM COCTOSSHHEM HHIMBHIA, MBI MOXXEM

npcaAcKasaTb PCUICHUA O HpI/ICHOCOGHGH‘IGCKHXMGX&HHSM&X KHNBOTHBIX.

[TpuoOperenue pecypcon

Bonpocsr

1 IIpuobpeTeHne pecypcoB.

2. BeimeneHue u pocT pecypca.

3. Peakrust OTBETOB Ha YCIOBHS OKPYXAIOMIECH CPEIBI

4. Dx0o(U3NOTOTHH, PACTIPEICIICHUS U TJI00ATbHOTO M3MEHEHHUS KIMMaTa.
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OCHOBHBIE TTOHSATHA.

[ToTpebnenue. Ilpoiiecchl moydeHUs: pecypcoB U3 OKpPYKaIOIIeH cpeisbl,
TaKUX Kak (POTOCUHTE3 B JIUCThSIX U MOTJIOIICHUE MUTATEIbHBIX BEIIECTB KOPHIMHU.
Boigenenne. Pacnipenenenue pecypcoB cpenu ajdbTEpPHATUBHBIX CTPYKTYP WIIU
¢yHKuMi BHYTpU opraHu3ma. [IpuHIUN pacrpeaeseHns UCIoNIb3yeMbIX PECYPCOB
sl OgHOM wuenu OyAyT HEAOCTYNHBI I APYTUX Lelied, co3jaBas
KOMITPOMHCCHBIE PEIIeHHs,, KOTOpble CHJIBHO BIHAIOT Ha POCT pacTEHUH U
KU3HEHHbIE LUKJIbL. YcinoBus. DakTopbl OKpYXKaloleld Cpelibl, KOTOPbIE BIUSIOT
Ha OpraHuM3M, HO HE MOTYT ObITh NOTpeOieHbl WM OOpOoJUCH 3a (Hampumep,
temneparypa, pH).

OMOonust (MM KaBUTAlLMA). 3aCOPEHUE BOJHBIX TPAHCIOPTHBIX CPEACTB U
my3bIpbKaMU BO3JyXa B KcuieMe (KJIETOK BOa-TPaAHCIIOPTHPOBKHU), BBI3bIBas
CHI)KEHHE BOJIHOTO TPAHCIIOPTA U, BO3MOXKHO, THOEIIN pacTeHH.

DHepretuueckuii Oananc nucra. banaHc >Hepruu BXOJBI U BBIXOJBI, KOTOpHIE
BIMSIOT Ha TeMmriiepaTypy JuctbeB. CollHeuHass paauanus SBIsSeTcs Hauboliee
Ba)KHBIM BKJIAJIOM, U TPaHCIUPALLOHHOE OXJaXKIECHUS "
KOHBEKTHBHBIXTEIJIONIOTEPH SABISIOTCS HAauOOJIee BAXXHBIMU MEPOIPHUSITHIMHU.
doTocuHTETHYECKME TMyTU. PacTeHuss o001amalOT TpU  ajJbTEPHATUBHBIX
dorocunTeTnyeckux mpoieccos (C3, C4 u CAM), koTopbie OTIIMYAIOT OCHOBHBIC
OMoXuMHUYEeCKne W (DU3UOJOTHUUECKHE MEXaHU3MBI, YTO TMPUBOJUT K PE3KUM
M3MEHEHUSIM XapaKTEPUCTUK B 3aBUCUMOCTH OT TEMIIEPATYphl M HAJIU4YUA CBETA,
BOJIbl I TUTATEIbHBIX BEIIECTB.

OMOonuust (BTOp)KEHHE) —  TUIOBOM  MATOJIOTMYECKHA  TPOIIECC,
0OyCIIOBIICHHBIN MPUCYTCTBUEM M IHUPKYJSALNUCH B KPOBU WU JUM(E YaCTHI], HE
BCTPEUAIONIUXCSA TaM B  HOPMAJIBHBIX  YCIOBUSAX  (9MOOJ),  HEpeaKo
BBI3BIBAIOIIMN OKKJTIO3UIO (3aKYMOPKY) COCyla C TMOCIEAYIOUUM HapylleHueM
MECTHOTO KPOBOCHAOKEHUS.

Pecypcel. AcmekThl OKpY’KarOIIed Cpelibl, KOTOpPhIE MOTPEOJISIIOTCS B
MpoIIeCCe POCTa U 3a YTO pacTeHHs] KOHKypupyroT. Hambosee BaKHbIMU U3 HHUX

ABJIAIOTCA CBCT, BOAA, IIMTATCIIBHBIC BCIICCTBA U IIPOCTPAHCTBO.
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Bona u 3 dpeKTHBHOCTh MCNOIB30BAHMS MUTATENIbHBIX BelIECTB. J()PEKTUBHOCTD
(oTOCHMHTE3a OTHOCUTENBHO HMHBECTUIMUA MUTATENbHBIX BEIIECTB M BOJBI,
COOTBETCTBEHHO.

3akoH  (U3HOJOTMYECKOM  OSKOJOTUM  YCTpaHseT  (PU3NOIOTHYECKUe
B3aUMOJICUCTBHSL PACTEeHUl ¢ aOMOTHMUECKUMU U OHMOTHYECKUMHU CpeJaMu H
MOCJIECTBUSA Uil POCTa PACTEHUH, HMX PACIPOCTPAHEHUS, W peakluil Ha
U3MEHSIONIMeCs  yclioBuA.  PacteHuss  o0jmajgaroT  Tpemsi  YHUKaJbHbIMHU
XapaKTepUCTUKaMH, KOTOPBIE BIMSIOT HAa UX (PU3MOJOTHYECKYIO SKOJOTHIO: OHU
ABJIAIOTCS aBTOTpodamMu (MOJyYEHUE HHEPTrUU OT COJHIA), OHU CUJSYME U He
MOTYT TEPEABUTATHCS, U OHU SBJISIOTCA MOAYIbHBIMH. [Ipu mocaake pacreHuit
ABJIAIOTCS KPUTUYECKUMHM clieqytoniue pecypcol: cBeT, CO2, MuHepaibHbIe
nuTaTelbHbIE BeliecTB M Boga. CBeT BMecTe ¢ a30TOOraThiMu (hepMeHTaMu
dorocunTeTnyecku accummiupyer CO2 B yrieBonopoasiB tUCThsX.[lornomienue
a3ota U (ocdopa, 3TU INEMEHTHl MOYTH BCEr/Aa OIPAaHUYMBAIOT POCT PACTEHUH,
CHOCOOCTBYETIOT CUMOMOTHYECKHE aCCOLMALINN KOPHEH pacTeHui ¢ OaKTepusMu 1
rpubamu B cooOmiecTBo. bombinas dYacTe BOJBl yCBaWBOEHHas PacTEHUSMHU
TEpsieTCs PU TpaHcnupauu B oOMeH Ha nornomenne CO2 yepes ycthuna. Bona
JBWDKETCS IO PACTEHUIO M HUCHapsieTcs JUCThIMU. Upe3aMepHOe HATSKEHUE MOXKET
IOpPUBECTU K AMOOIMU, B KOTOPOM BO3AYIIHBbIE MY3bIPbKU HApPYIIAIOT TPAHCIOPT.
[Ipon3BOACTBO U BBIJIEICHUE PECYpPCOB MPH AJIBTEPHATUBHBIX (PYHKIMHS CO3/1aeT
BaXXHbIE KOMIIPOMUCCHI ISl 0COO€H, KOTOphIe KPUTHUYECKH BIMSIOT HAa peaKUui
pacTeHUil W TNPOU3BOAUTEIIBHOCTh MX B KOHTPACTHBIX cpenax. OHHU sBIseTcs
KU3HEHHO BA)KHBIM JUUII TIOHMMAHMSI MMOTEHIIMAIBHOIO BO3JAEHCTBUS INIOOAIBHOIO

W3MEHEHUS KJIMMaTa Ha pacTUTEIBbHOCTh U OMOopa3HooOpasue.

Benenne

duznonoruyeckas SKOJOTHS HU3ydaeT, KaK pacTeHUs TMPUOOPETAIOT U
HCTIONIB3YIOT PECYPChl, TMEPEKUBAOT W MPHUCIOCAOIMBATHCSI K aOMOTHYECKHUM
YCIIOBUSIM W PEAarupyrT HA M3MEHEHUsS B OKpYKaromieh ux cpene. M3ydenue

(U3MOJIOrMYECKON 3KOJIOTMU3HAYUT paccMaTpUBaTh (DU3UOJIOTHUIO PACTEHUM MO
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OTHOILICHUIO K (U3UKE U XUMHHM aOUOTUYECKOTO MHUpA, C OJIHOM CTOPOHBI, U
MIPEBOCXOJIHBIX HSKOJIOTHYECKUX U HSBOJIOIUOHHBIX CBSI3€M C JAPYyr C JPYTrOM.
Mexanu3Mbl  (HU3UOJOTMUECKON 3KOJIOTMUOA3UPYIOTCsl Ha (PyHIaMEHTaJbHBIX
HayKaX, HWMEIONIUX BaXHy HHPopmaiuioo 00 DBOJIOIUU  PACTEHUH,
OouopasHooOpasue, MNPOAYKTUBHOCTh OKOCHCTEM, a TakKkKe O MpeBpalleHUsIX
yriaepojia U MUTATENIbHBIX BEIIECTB B PACTUTENIBHBIX coollrecTBax. OHU Takxke
UTPAET BAXXHYIO POJIb B IIUPOKOM CIEKTPE MPUKIIAIHBIX HAYK, BKIIOYAsl CEIbCKOE
XO35IUCTBO,  JIECHOE  XO3SUCTBO,  YNPABJICHUE  WHBA3UBHBIMU  BHUJAMH,
BOCCTAHOBJICHHUSI SKOJIOTUU U IJ100aIbHOTO U3MEHEHHs Ouonoruu. B mpeasiaymue
roJibl, MEXaHU3MBIPKO(PU3NOJOTUUIIOKPHIBAIIN JBE OOIIUPHBIE TeMbl. B cepenune
JIEBSITHAAIIATOTO BEKA MOJTYYMUIIM HAYalI0 YCWIHMSHA TO, YTOOBI MOHATH I100alIbHOE
pacripesieJieHie OCHOBHBIX OHOMOB ¥ PACTUTEIBHOCTH, BO3IMIABISUIM  OTO
HaIpaBJieHWe MUOHEPHI reorpaduu pacrenuii, Takux kak A. gon ['ymGonpaT, A.
VY. @. lllumnep, u ux nociaeaoBaTesid. ITH paOOTHUKU MPHU3HAIHU, YTO MOJI00HBIE
TUIIBl PACTUTEIBLHOCTH BO3HUKIMU B AQHAJIOTHMYHBIX KIMMATHYECKUX YCIOBHUSAX B
pa3HBIX YaCTAX MHUpa, U OHU pa3paboTaiu OCHOBHBIE MPUHIMUIIBI PACTUTEIBHBIX
dbopM u PyHKIUNA, KOTOpHIE MOTJIM Obl OOBSCHUTH ATH TJIOOATBHBIE CXEMBI. JTO
IPUBEJIO K TOMY, YTO MOCIEAYIOMEeH aKIeHT, B Havajge XX Beka, ObLI ClejaH Ha
BOMIPOC O TOM, KaK PacTeHHs! BDKUBAIOT B OKCTPEMANbHBIX yCIOBUAX. [IpuHIIMIIBI
¢usnonoruu u Ouopu3nku ObUTH MPUMEHEHBI B €CTECTBEHHBIX YCIOBHUSAX, YTOOBI
MOHSATh, KaK PACTEHUSI MOTYT TEPIIETh U J1a)K€ MPOLBETAIOT OT JKapbl B MyCTHIHE 10
X0JI0Aa B BBICOKMX MIUPOT APKTHUKM W BEPXHHUX MpENesiaXx PACTUTEIBbHOCTH B
BbICOKMX ropax. OO0e »dTH Tpagunuu B COYETAHUM MEXAHHUCTUYECKUX
MpEeACTaBICHUNH (PU3HOJIOTA ¢ HMJICCH IBOJIOIMOHHON ajanTallid, 4TOOBI MOHSTH,
MOYeMy BHJIOB, C Pa3HbBIMH (U3HOJOTUYCCKUMU OCOOCHHOCTSIMH MOTYT
JIOMUHUPOBATh B KOHTPACTHBIX PKOJIOTMYECKUX ycioBusixX. Kak camocTosiTenbHas
HayKa JKOJOTus OKOHYaTelabHO odopmuiack B Haudane XX croietus. B ator
nepuoa amepukaHckui ydeHsld Y. Amame (1913) co3maer mepByIO CBOIKY IO
AKOJIOTUM, NYOJUKYIOTCA ApPYyrvue BakHble 0000IIeHUs YdeHbIX. KpymHenmmi

pycckuit yuensidi XX B. B. Y. BepHanckuii co3naetr GpyHIaMEHTAIBHOE YYE€HHE O
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ouocdepe.B CIHIA, npuHiunsl GU3HOIOTHYECKON IKOJIOTUU CHIFPAIH KIIFOUEBYIO
pOJIb B Pa3BUTHUU SKOJIOTMHM KAK JUCUUIUIMHBL. Mup pacteHuid, onyOJuKOBaHHbIE
1o 1919 ropa, Obul peATeyUeid SKONOTUH, (IarMaHCKUM KypHaJI 3KOJOTHYECKOTO
oOmectBa Amepukud. Okojorus B Havane XX Beka MOJYEPKUBAa,
(U3HOTOTUYHOCTD, (HYHKIIMOHATBHOCTh U HKOJIOTMYHOCTH 3KOCHUCTEM B CMBICIE
BCEOOIIHOCTH CBsi3ed. [lonmynsiiiu U 3KOJO0TUH COOOIIECTB, KaK MbI TENEPh 3HAEM,

OHH €IIC HC ITOABUIIMCH B ITIOHATHUH 5KOJIOI'NH.

Tpu BaxkHbIE TOHATHUS O MIPUHIIUIIAX YKOJIOTUU PACTEHUH.

Pactenus nenstcst Ha TpU BakKHbIE OCOOCHHOCTH, KOTOPhIE UMEIOT TITyOOKHE
MOCJICICTBUSL JIJIE WX DKOJIOTMU W SBOJIOIUHU, B TOM YHCIEe (PU3HOJIOTHICCKON
skosorun. (1) pacteHuss aBTOTpodBI, MPEOOpPa30OBbIBASI COJHEYHBIA CBET
HAKOIJICHHOW XMMHWYECKOW JHEPruu, KOTOpas SIBISETCS OCHOBOWM JJiI Ha3eMHBIC
MUIIEBBIC e U YKocUucTeMbl. He poToCHHTE3MpYIOle U Mapa3uTapHbIE pacTeHUS
ABJIAIOTCS MCKIIFOUEHHEM U3 3TOro mnpaBuiio. DOTOCHMHTE3 SBISIETCS OJHUM U3
CaMBbIX BBIIAIONINXCS MPOAYKTOB IBOJIOLMH U SIBIsIETCS elie 0osee 3QPEeKTUBHbBIM,
yeM Jr000i MeXaHu3M (POTOIIEKTPUUSCKUX ISl yJIaBIUBaHUSA M IIpeoOpa3oBaHUs
COJIHEYHOH 3Hepruu. (2) pacTeHus: CUASYUE, KOT/Ia CeMs MPOPACTaeT, U CaKEHEIl
YCTaHABIMBACTCS B IMIOYBE, PACTEHHUA HE MOTryT JaBHUrathcsi. OHU HE MOTYT
CIpSITaThCS WM YO€XKaTh OT a0MOTHYECKUX YCIOBUH M OMOTUYECKHX W OHU HE
MOTYyT MCKaTh TOBAapUUIEH, 0 KpaWHEW Mepe HaIpsAMY, ISl Pa3MHOXKECHUS.
Pacrenus 061anar0T OrpOMHBIM pa3HOOOpa3eM MEXaHU3MOB MTPOPACTAHUS CEMSIH,
KOTOpbIE KOHTPOJIUPYIOT BpEMs U MECTO TOSIBICHHS BCXOJ0B, GOpMUPYS B Cpelie
Ca)KEHEIl U B3pPOCIIOC PACTCHHE BIIOCJICACTBHU 3aHITHh Tepputoputo. (3) Pacrenus
00Jagar0T MOIYJBHBIM, HWHACTEPMUHAHTHBIM pocToM. OHHU pacTyT 3a cuer
JIEeJICHUsI KJIETOK B PETrMOHAX, M3BECTHBIX KaK MEpPUCTEMa, PACMOJ0KEHHBIX Ha
KOHIIAX PacTYUIMX BETBEH, B Ma3yXax y OCHOBAaHMUSI JTUCTHEB, MOJ KOPOU JI€PEBHEB,
M HAa  KOHYMKAaX  KopHedH. MepucreMarnueckue  KIETKH  SIBISIFOTCS
HenudPepeHINPOBaHHBIMM B TEUYCHHE BCEW KU3HU PACTCHHUSA, M OOJIBIIMHCTBO

pacTeHuil He JIOCTUTHET (DUKCUPOBAHHOW, 3penbldi  pasmep. CoueraHue
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HEOMpPEACICHHOT0 pOCTa U HEMOABUKHOCTH O3HAYAET, YTO POCT U Pa3BUTHE
SBJISIIOTCST BOXKHBIMM MEXaHU3MaMHU, 4Ye€pe3 KOTOPhIE pPACTEHUS pearupyroT Ha
OKPYXAaIOLYI0 Cpeay, U TaKuM 00pa3oM pOCT PACTEHUW WrpaeT aHAIOTHYHYIO

POJIb KaKIMOBCACHHUU Y ) KUBOTHBIX.

Ycii0BUs U pecypesl

B ocHoBe (GuU3HONOTHYECKON SKOJOTMHU SIBISETCS H3YyYEHUE TOr0, Kak
OpPraHM3Mbl pEarupyroT U BIMSAIOT Ha a0MOTHYECKYyl0 cpeny. B ciydae ¢
pacTeHUsIMHU, 3TO IIOJE3HO JUIS pa3lelIeHUusl Cpelbl Ha YCIOBUS M PECYPCHI
VYcnoBUsS-3TO (PaKkTOphl, KOTOPHIE HE MOTYT OBITH MCIOJIb30BaHbl MM HCTOIICHBI
OpraHrW3MoOB, TakMX Kak temmneparypa, pH u comnenoctu. Pecypcel-3T0 BemiecTBa
(WM UCTOYHUKHU SHEPIHH), KOTOPhIE 3aMacaloTcs WM NOTPeOJIeHHs, MOTYT ObITh
UCTOIIEHBI, & MOTYT OBITh B IIEHTPE BHUMAHHS KOHKYPEHTHBIX B3aUMOJIECHCTBUI
MEXAy UWHAMBHIAAMU. B creayommux pasgenax paccMaTpHUBAeTCs IHOPSAIOK
NproOpETEHNs U pacIpeeNIeHNs] PECypcOB U MEXaHU3MOB, C IMOMOIIBI0 KOTOPBIX
pacTeHUsl pearupyroT U MEPEHOCAT IIHPOKUN AMANa30H YCIOBHHM OKPYKarOIIEH

Cpepbl.

[TpuobGperenue pecypcos.

Bce pacrenuss TpeOyrOT OJMHAKOBOIO OCHOBHBIX PECYpCOB [IJIsi pPOCTa U
Pa3sMHOXEHMS: YTIJIEPOJ, CBET, MHUHEpAJbHbIC BEIIECTBA W BoJa. Baxuewnmias
3a7a4a Ui HA3€MHBIX PACTCHUM 3aKJII0YAECTCS B TOM, YTO 3TH PECYpPCHI HAXOASATCA
B Pa3HBIX MECTaX U HMMEKIT CAMBbIE pPa3HbIC PEXUMBI U CKOPOCTh MOCTaBOK B
OKPY’KaIOLIyIO Cpeny.

Yraepona v cBeT

VYrnepon B BuAe VYIAEKHCIOTO Ta3za B atMocdepe, MOCTYNEeH Ha
OTHOCUTEJIBHO MNOCTOSIHHOM KOHUeHTpamuu. CO2 mocTynaer B JIUCThS 4YeEpeE3
MUKPOCKOMUYECKHE MOPbl U3BECTHBIM KaK yCThUIA. YCThUIA 00pa3yroTcsl Maphbl
KJIETOK, M3BECTHBIX KaK 3aMBIKAIONIMX KJIETOK, KOTOPbIE€ COEIUHEHBI HA 00OMX

KOHIIAX, KaK [IBa BBITAHYTBLIC IIAPHKH. KOFI[a KHUAKOCTH IBUIaTbCA B KJIICTKHM, OHH
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pa30yxaloT M U3rud, OTKpbIBasg MEJKHE IMOpbl, YTO TMO3BOJSET Tra3aM
b GyHaAMpOBaTh U3 JIUCTHEB. PerynupoBaHue JaBiICHUS BHYTPU 3TUX KIETOK-ITO
CJIOKHBIM MPOIECC MOJ BIUSHUEM XUMHUUYECKUX CHUTHAJIOB, IMOCTYHAIOIIHUX W3
JUCTHEB M KOPHEH, KOTOpPHIE 3aBUCAT OT IOYBBI, HAJIMYUS BJIard U COCTOSIHHE
BHYTPEHHHUX BOJ opraHus3ma pacteHus B neinoM. Korma ycreuna otkpeitel, CO2
mubdysaupyer u3 aTtMocepsl B TOpbI, I/I€ OHAa MEpPEeCceKaeT TPaHUlly Cpel
BO3JIYX—KHUJIKOCTh U PACTBOPSETCS B MHTEPhEPE KUIKOCTU U3 JIUCTHEB YrOJbHOU
KUCTOTHI. B TO e Bpemsi, 0JJHAaKO, BOJa UCTIApsETCsl U3 JTUCThEB U ANG YHAUpPYET
yepe3 yCThHIIA B OKPYXKAIOIIYI0 aTMocdepy. IToT oomeH Bojsl anst CO2 siBnsiercs
OJIHMM U3 CaMbIX (PyHJIaMEHTaJIbHBIX KOMIIPOMHUCCOB, PETYJIMPYIOMUX (POTOCUHTE3
U pOCT pacteHui. ['paguenTta KOHUEHTpaluK 3a pyieM auddy3un Boabl HAMHOTO
kpyue, yem rpagueHt no CO2. Kak cneactsue, pacrenus tepsitoT o 100 mo 500
MOJIEKYJT BOJBI Ha KaXyl0 Mojekyny noryomenHot CO2. boinbiias 4acTh BOABI
NOTJIOIIAETCS. PACTEHUSAMHU W UCIONb3YyeTcsl Al 3ToW nenu. OTHOUIEHWE MOTeph
Boabl Kk mornomenuto CO2  Ha3pIBaeTcs  BOJNOCOEpEKEHUST U POCTa,
KOTOpBIMMpecTaBsieT coO00N (PU3UKO-XUMUYECKUNA aHAIM3 M pachpenesieHue B
KOHTPACTHBIX KIUMAaTUYECKUX YyCIOBUSAX. DOTOCHHTE3-3TO OHMOXMMHYECKas
peakius, KOTopas UCIOJIb3YyeT DHEPrHI0 COJIHEYHOIO CBETa, YTOObl 0OBETUHUTH
CO2 u BOay 40 YriaeBoJOB (IJIIOKO3bI, KpaxMajla M APYrMX CaxapoB), BBIIEISSA
kuciopoa B mpouecce. MOTOCHHTE3 BKIOYAET JABE COBOKYIIHOCTH IPOLIECCOB,
M3BECTHBIX KaK CBETOBBIC pEaKIMH W peakinuu yriepoaa (temHoBas ¢daza). B
CBETOBOW pEAKIMU HCIOJB3YIOT COJHEYHYIO SHEpruto, ytoObl cHU3UTh NADOD
BkoTopoMmpochopunupytor HAJIOH u AT®. Onun obecrnieunBarOT SHEPTUIO IS
YIJIEpOAHBIX peakuui 1ukiaa KanpBuHa. BaxkHeHmmMuU U3 3TUX peakiui
¢ukcarmmu monexynbsl CO2 Ha yriepoj, YIJIEBOJAHBIC IEMH, C MOCICAYIOIIAM
OBICTPBIM pa3/IeTUTh HA JIBE TPEX-YTIEPOJHBIE MOJIEKYIbI, KOTOPHIE JAa€T dTOMY
nporeccy umsi C3 ¢dorocuntes. lllar pukcanmu CO2 perynupyercs hepMeHTOM
pyoucko(pudymnozoouchochar-kapookcmnaza— - pepment (KO  4.1.1.39),
KaTAIM3UPYIOLUMN IPUCOEIUHEHUE YTIIEKUCIIOro raza K pulysno3o-1,5-6udocdary

Ha mnepBoM craauum nukiaa KaneBuHaA, a TakkKe€ pPEaKIUI OKUCICHUSA
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pubyno3zobudocdara, 4To BBI3BIBAET Hayallo Mporecca (OTOJBIXAHUS; SBISETCS
OJTHUM W3 BOKHEUIUX (DEPMEHTOB B MPHUPOJIC, TTOCKOJIBKY UTPACT ICHTPATLHYIO
pOJb B OCHOBHOM MEXaHU3ME€ TIOCTYIUIEHHS HEOPraHWYeCKOro yriepoaa B
Ounonornyeckuid KpyroBopot; Taxke oH cuuTaercs Haubosee pacnpoCcTpaHEHHBIM
dbepMeHTOM Ha 3emiie, KOTOPbIN, U3-32 €r0 OTHOCUTEIHHO HU3Kas () (PEKTUBHOCTD,
MPUCYTCTBYET B OYEHb OOJIBIIMX KOJIMYECTBAX B JIMCThSX; mpeactasiser 10 50%
OT BceX OEJKOB B JIMCTBhSIX M CUMTAETCS Hamboyiee pacrpoCTpaHEHHBIH OEIoK Ha
wranere. [lyte C3 sBISETCS JOMUHUPYIOIIMM B PACTEHUAX YMEPECHHOM U
NPOXJIaJHOM KIMMaTe, a Takke B OOJBIIMHCTBE JEPEBhEB. B MycTHIHM, JIyra U
JAPYTHX CYXMX Cpell, JBa albTCPHATHBHBIX (DOTOCHHTETHUYECCKUX ITPOIIECCOB HE
HAITM, KaXkIas W3 KOTOPHIX pa3BUBajiach MHOTIO pa3 camocrosTtensHo. C4
doTtocuHTe3, OOMMI B TpaBax (B TOM 4HCIE KYJbTYp, TaKUX KaK KyKypy3a),
UCTIONB3yeT (PEPMEHT pep-KapOoKchiaazbl BMECTO PYOWUCKO IS TEPBUYHON
dukcartuun CO2. Dto Oonee 3¢dexTuBHAsS abTEPHATHBA, KOTOpas MOXKET
paborate npu Oosiee HU3KUX KoHIEeHTpauusax CO2 BHYTpEHHHUX, TaK pPacTEHUE
MOKET UMETh MEHBIIIE, UJIM MEHEE OTKPBIThIE YCTHUIIA U, CJIEIOBATEIBHO, TEPSIOT
MEHbIIIE BOJBI. [IepBBIN MIAar pEMOHTA, CO3/IAET YEThIPE-YIIIEPOIHBIX COCIUHECHUN
(oTcro/1a ¥ Ha3BaHUE), KOTOPHIE 3aTEM JOCTABIISIN B KJIETKH TIIy0Ke BHYTPh IIUKIIA
KanbBuna. JlomonHutenbHble mard mo nytd C4 TpeOyioT MOMOIHUTEIBHYIO
sHEpruto, Tak uto C4 myTh rIaBHBIM 00Pa3oM B TEIUIE U XOPOIION OCBEIICHHOCTH.
Tpernit nyts  HaspiBaeTcss  C4-doTocwHTes, wim muka  XdTda -Cidka -
MyTh CBSA3BIBAHUS YIJIEPO/A, XapAaKTEPHBIA IS BBICIIUX PACTECHUH, TEPBBIM
MPOYKTOM KOTOPOTO SIBJISIETCS YETHIPEXYTIIEPOIHAS IIABEIIEBOYKCYCHAS KUCIIOTA,
a He TpéxyriaepoaHas 3-pocorauIepuHoBas KHCIOTa, KaK y OOJBITMHCTBA
pactenuii ¢ o0braHbIM C3-hoTocunTe3oM.C4-poTrocuHTEe3 - METAOOIU3M TIO THUITY
TOJICTSIHKOBBIX, HA3BaHHBIN 10 UIMEHH CEMEHCTBA TOJICTIHKOBBIX PACTEHUH, T/I€ OH
Obi1 BrepBbie OOHapyx)eH.C4-hOTOCHHTE3 IIHMPOKO PACHPOCTPAHEH B TAaKHUX
pacTeHUSIX KaK KaKTyC, Tpommueckue Monouau, FOkku u apyrue cykkymneHTsl. C4-
(GOTOCHMHTE3 TaKKe HWCIOIB3YET pep-KapOOKCHIa3bl Ha HAYadbHOM JTame, HO

HOUYb0,03BpisieTCO2 muddyHnupoBaTh B JHCT ¢ MHUHAMAIBHBIMH TOTEPSIMU
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D1%88%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A9%D0%B0%D0%B2%D0%B5%D0%BB%D0%B5%D0%B2%D0%BE%D1%83%D0%BA%D1%81%D1%83%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/3-%D1%84%D0%BE%D1%81%D1%84%D0%BE%D0%B3%D0%BB%D0%B8%D1%86%D0%B5%D1%80%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/C3-%D1%84%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7

BOABl M3-3a 0oJiee HM3KHX TeMIlepaTypax U 0o0yiee BBICOKOW OTHOCUTEIbHOU
BJIQXHOCTU BO3AyXa. YTJIEpOJ MEPEXOAUT B KApOOHOBBIE KHUCIOTHI (OTCIOJa U
Ha3BaHME) /10 PaccBETa, KOrla OHMU pa3OMUBAIOTCS U MPOXOAAT No 1K1y KanpBuHa.
[loutu Bce pacTeHus, ONKUCAaHHbIE KaK CYKKYJIeHTbl y C4-poTocuHTE3a, U OMyXIlINE
U MSCHUCTBIE JIUCThSl WM CTEOJIM COJEp)KaT paCHIMPEHHbIE SYEHKHU, KOTOpbIE
UCIIOJIB3YIOTCS JIJISl XpaHEHUsI YEThIPEX-YTIIEPOIHbIX COeqMHEHN Ha HOYb. Houblo
NOTJIOLIEHUE YIaepoJa NPHUBOJUT K PE3KOMY TMOBBIIIEHUIO 3(()EKTUBHOCTH
UCIIOJIb30BaHMS BOJbl, MOCKOJBKY pacTEHUS U TEPsIOT Toyibko 10 Monexyn Bojabl
Ha mnpuoOpereHHbie MosiekKynbl CO2. OpHako, B 1eJOM (POTOCHUHTETUYECKHUE
NoKa3aTeIu OYEeHb HHU3KWE, YTO OrPAHUYMBAET TeMIbl pocTa. DOTOCHMHTE3 B
COJIHIIE MPOTUB TEHHU TaKKe MPEJCTaBIAETIPUCIOCOOICHHE, KOTOPOE BAXKHO IS
pacTeHuil, pacTylmMX B HEOJHOPOJHOM OCBEUIEHHOCTH, TaKMX KaK pPacTEHUS B
nojnecke. Pacrenuss u3 psama C3 ¢orocuHTE3a XapaKTepU3YIOTCS CBETOBOM
peakuuu QorocuHTe3a. B monHON TemMHOTE, (OTOCHMHTE3 OCTaHABIMBAETCA, a
mucThs uMeroT u30bITok CO2 B pesynbTaTe OHOBBIX JIbIXaTeldbHbIE Mpolecchl. C
HEOOJBIINM YBEIMYEHUEM B CBET, (DOTOCMHTETUYECKHUE TOKA3aTeNM YBEITUYCHUS
0 MOMEHTa 3aCBETKH, Korja (OTOCHHTE3 YpPaBHOBEIIMBAET JbIXaHHE W HET
yMmeHbllleHuss unu  yBennuenne CO2 B juct. Ha  gaHHBIE  MOMEHT,
(doTOCHHTETHYECKHE TIOKA3aTeNu JOCTHTAIOT IIJIaTO, HM3BECTHOE KaK CBeT-
HACBIIICHHBIN CKOpocTH (poTocuHTe3a. B TeHu, poTrocuHTe3, B OCHOBHOM, UJET HE
3a CYEeT SHEpPruu CBeTa, a He ypoBHU (pepmeHTa. B pesynbrare, B T€HU JIHCTHA
UMEIOT 0ojiee HHM3KHME KOHIEHTpAlUMU a30Ta Ha EIMHUIYy IUIOUIaJHd JIUCTa, a
HIDKHSSI HACBIIIEHHO CKOPOCTH (OTOCHHTE3a, JbIXaHUS U HWkKHUA ¢(oH. B
pe3ysIbTaTe IMOJIy4aeTcsl, YTO TOYKA 3aCBETKM HWXKE, U TEHH PACTEHHS] MOTYT
MOJJIEP)KUBATh HYJIEBOM WM MOJOXKUTEIBHBIM OanaHc yriepoaa npu Ooiee
HU3KUX YPOBHSX OCBEIICHHOCTH. Pa3nuuus MeXIy COJHUEM M TEHBIO JIMCTHEB,
KaK MPaBUJIO, HAOIIOJAeTCs KaK BHYTPH, TaK U MEXK]y BUJIAMH.

CopeBHOBaHUS PACTEHUM, B BBICOTE HACT OECKOHEYHO. Y TBEPKAAI0Ch, YTO
HBOJIIOLMIO PACTEHHM MOXHO IOHUMAaTh KAaK 3BOJIIOLMOHHYIO WUIPY: €CIIH BCE

pacTeHust B COOOIIECTBE «JOTOBOPUIIUCHY, YTOOBI B PABHOM CTETIEHU YMEHBIIUTD
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UX BBICOTY, OHM BCE €II€ MOJYy4YarT OJWHAKOBOE KOJWYECTBO cBeTa. OmHAKO
COOOIIECTBO MOJIYYUJIO Obl 0oJiee HMIUPOKOE Pa3BUTHE, COXPAHSs JHBUHYIO JIOTIO
ATOTO BaKHEWIero pecypca. Beiciieit ctparerueit OyaeT mpoaoiKaTh BTOPraThCs
0 TeX IMOop, IMOKa 3aTpaThl Ha JOMOJHUTEIBHYI) BBICOTY (B CTPYKTYPHYIO
MOJACPKKY, JIBWKEHHE BOJBI U T. JI.) MEPEBEIIMBAIOT MPEUMYIIECTBA, U OyIeT
JIOCTUTHYTO paBHOBeCHE. JTO paBHOBecHE OyAET BapbUPOBATHCS, B 3aBUCHMOCTHU
OT JIOCTYITHOCTH CBE€Ta,BOJIbI, M TMHTATEJIbHBIX BEIIECTB, YTOOBI OOBSICHUTH

N3MCHCHMHS BBICOTHI JICCA U BapI/Ia6€J'IBHOCTI/I PaCTUTCIIBbHOCTH BO BCEM MHPC.

Bona.

Bona mmeer kimroueBO€ 3HAUEHUE B JKM3HU pacTeHus. B gomonHeHue K
norepe BOJbl B 0OMEH Ha MOTJIOIIEHHE yriepoja (CM. BbIIIE), BOJAa HEOOX0auMa
JUISl TUZIpATAIlUY TKAHEH, MOTJIONICHUE MUTATEIbHBIX BEIIECTB, a TAKKE B KAUECTBE
UCTOYHUKA [IaBIECHUS [JIl CTPYKTYPHON TOAJEPKKH U Pa3BUTUA KIETOK.
TpaHcropTBOBI HAYMHAETCS B IOYBE, i€ KOPHEBbIE BOJIOCKM 00ECTeUMBAIOT
OOJIBIIYIO TUIONIA/Ib IOBEPXHOCTH JIJIs1 IOTJIONIEHUs BObl. Bona nBukercs yepes u
BOKPYT KJIETKH, ITOKa OH HE JIOCTUTHET 3HAO0JEPMBI, KOPHEBOM CIIOW, B KOTOPOM
KJIETOUHBIE CTEHKH SIBJISIFOTCS HETPOHUILIAEMBIMU JJIS1 BOJbI, IOTOMY YTO MUMEETCS
BOCKOBOE BKJIIOYEHHUE B KJIETOYHYIO MeMOpaHy. UTOOBI BBINTH 3a Mpeaensl ITHX
KJIETOK, BOJA JIOJDKHA MIPOXOAUTh Yepe3 KHUBBIE KIETKH. DTO MO3BOJISIET PACTCHUIO
pEryJIMpoBaTbKaK MHOTO BOAbl HAa CaMOM JEJ€ UCIOJIb3YyeT JUISI CO3MaHUs
KOPHEBOTO JaBiicHHs. [1aBHOW BOAHOM TPAaHCHOPTHOM TKaHbK) BHYTPU KOpPHS,
CTBOJI, BETBU W JIMCTHSI-3TO KCWJIEMBI, COCTOSIIIME M3 TOJIBIX KJIETOK, KOTOPBIE
yMepiu B IEpUOJ co3peBaHus. Boga mepeMemaercs mo KCWiIeMe K JUCThSIM U
ucnapsiercsi ¢ MOMOLIBIO BO3JyXa B YCTBUIAX; UCIAPEHUE C JIUCTHEB HA3BIBAECTCSA
TpaHcnupauus. JIBKeHuWe IO OBTOMY IIyTH MPOUCXOAUT, TaK Kak BoJAa
nepeMenaercsi U3 00JacTH BBICOKOM KOHILIEHTPAUMUW BOJABI (BBHICOKMM BOJHBIN
MOTEHIMal) B O0O0JIACTM HU3KUX KOHLEHTPAUUM BOJbI (CHUXKEHHE BOJHOTO
noteHuuana). Ilpu Bcex, KpoMecaMbIX BIAXKHBIX YCIOBHSIX, KOHIICHTPAIUs BOIbI

(BOIHBIN MOTEHIIMAJ) 3HAYUTEILHO HUXKE B aTMocdepe, ueM B pacTeHuu. Pa3nuna
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B KOHILICHTpAIMM JBIKYIAs CuUjia ucnapeHus B atmocdepy. BHyTpu Kcuiiemsl,
BOJla COEIUHAETCS B BHUJE €IUHOro cToJiOna. CIJIOUEHHOCTH MOJIEKYJ BOJBI
SBJISIETCSL PE3YJILTATOM BOJOPOAHBIX CBSI3€M MEXKIY MOJIEKYJIAMH BOJIbI, TPHUAACT
TOJIIIIE BOABI, CIIOCOOHOCTH BBIJEPKHUBATh PACTSIKEHUE, TaKXKE H3BECTHBIM Kak
JABJICHUE WA OTPUIATEILHOE AaBJeHUE. DTOT CLICHAPUM, BIEPBbIC MPEIJIOKEH B
1893 romy u Wu3BECTEH KaK MOBEPXHOCTHOE HaTsKeHHue BOJbl. (OCHOBHBIC
MEXaHU3MbI ObUIM TOCTABJIEHBI TOJI COMHEHHE, HO B IIEJIOM, CUUTAETCS, YTO OHO
XOPOIIIO MOJATBEPKIACTCS IMIUPUICCKUMH JJOKA3aTEIHCTBAMH.

Kak mnepeHachIlieHHBI WKW NEPEOXJIAKICHHBIM PacTBOpP, BOAa IO
HAIPSDKEHUEM HaxOJUTCS B METacTaOWJIbHOM COCTOSSHMU. B pesynbpTaTte OH
ySI3BUM JUISL pa3pylICHUs] ¥ MOXKET BaKyyMHO KHII€Th, CIIOHTAaHHO (QopMHPYs
BO3JIYIITHBIM IY3BIph WX AMOOJIMIO. DTOT NPOILECC M3BECTEH KaK KaBHUTAIIHS.
[Tockonbky SMO0IMU pa3pyIIAIOT TOJITY BOABI, OHU OJIOKHUPYIOT TPAHCIIOPT BOBI
OT KOpHsA K Jiucty. MPT-uccnenoBaHus MOKa3bIBalOT, YTO KaBUTALIMS MMOCTOSIHHO
BO3HHMKAET U BOCCTAHABIIMBAETCSA BO BpeMs nepelpliku. HanpsokeHus, Takue Kak
3acyxa M 3aMep3aHue, MOTYT BbI3bIBaTh 00Jiee pa3pylIUTeIbHbIE YPOBHUA SMOOIINH.
OpnHako, ecnu JOCTaTOYHAs MPOMOPIUS KCUIIEMBI OJIOKHPYETCs, SMOOIIHUS MOXKET
NPUBECTH K THOENM NUCTaIbHBIX BeTBEH W nucTheB. Korga pactenue morubaeT B
3aCcyxy, IMOOJIMIO CKOpEe BCETO HA3hIBAIOT OJIMKaWIel MPUINHON CMEPTH.
IInTaTenbHbIC BEemiecTBa.

MuHepanbHble TMUTATENIbHBIC BEIIECTBA, TaKUE KaK BOJA, B OCHOBHOM
npuoOpeTaroTcsi moj 3emuieil. KopHu SIBISIOTCS OCHOBHBIMH OpraHAMH TMUTaHUS
JUIsL TIOA3EMHBIX PECypcoB. MHOTHE€ KOPHU TaKKe IMOJJIEPKUBAOT KOJIOHUH
MUKOPHU3HBIX TPHUOOB, KOTOPBHIC BaXKHBI [JII YCBOCHUS MHUTATEIBHBIX BEIICCTB.
JIByMsl IUTaTEIbHBIMU BEIIECTBAMH MOYBBI, KOTOPHIE Yalle BCETO OrPAaHUYHUBAIOT
pPOCT pACTeHWi, SBISIOTCS a30T B ¢GopMe HHUTpaTa uiu amMmoHust u docdop,
OoOBIYHO HCHOJB3yeMblii B KauectBe ¢ocdara. [Ipyrue MakpodJIEMEHTHI,
HEOOXOJUMbIE B OTHOCHUTEIBHO OOJBIIMX KOJIMYECTBAX, - 3TO KaJUi, KaJIbLIUA,
MarHuii W cepa.MUKpOA’JIEeMEHThl, HEOOXOJUMbIE B TOpa3l0 MEHBIIUX

KOJIMYECTBAX, BKJIIOYAIOT XJIOp, >KEJI€30, MapraHer, Oop, IIMHK, ME€Ab, HUKEIb U

64



MonHOJeH U (B HEKOTOPBIX PACTEHMSIX) HATpui, KOOadbT M KpeMHHUU. A30T
SBJISIETCS. OJJHUM M3 HauOoJiee pacipOCTPAHEHHBIX AJIEMEHTOB B Ouocdepe, HO OH
94acTO JOCTYNEH B OTpaHHMUYEHHOM KoinyecTBe. [IepBHUYHBIM HCTOYHHKOM a30Ta
ABIIAETCS Ta3000pa3HbIl a30T w3 armocdepbl. OQHAKO pacTeHUs] HE MOTYT
ACCUMWJIMPOBATBCA  HEMOCPEJICTBEHHO a30T M3 Bo3Ayxa. Bmecto 3Toro
aTMoc(hepHBIH a30T aCCUMHUIUPYETCS a30THUKCUPYIOMUMHU OakTepusmMu. MHoOTHe
U3 OTUX OaKTepHil BCTYMalOT B CHMOMOTHYECKIE B3aUMOOTHOIIICHHUS C PACTCHUSIMHU
M 3aHUMAIOT Y3eJKH Ha KOpHAX pacteHuil. N- ¢ukcupyronme cuMOUO03bI IMUPOKO
pacrnpocTpaHeHbl Cpeau ThICAY BHJIOB B 0000BOM cemericTBe (Fabaceae), a Taxxke
1I0 MEHBIIIEH Mepe B JIEBATH APYTUX POJACTBEHHBIX Tpymmax. Korma a3or monamaer
B DKOCUCTEMY, Pa3NOKEHHE MOACTHIKM M MHHEpaIu3alus OPraHUYecKoro a3ora
MOYBEHHBIMA MUKPOOAMH JIeJIaeT a30T JOCTYITHBIM JIJISl TTOTJIONMIEHUSI PACTCHUSMH.
O} heKTUBHOCTh HCTOJIB30BaHMS (DOTOCHHTETUUECKOTO a30Ta - ATO OTHOIIEHUE
IPOU3BOJIUTEILHOCTH (POTOCHHTE3a K KOHILIEHTpAIMU a30Ta BHYTPU JIMCTHEB (MJIU
Bcero pacteHusi). Ha kpaTkocpouHoit ocHOBe 3(()EKTUBHOCTH HMCIOJIB30BAHUS
(OTOCHHTETUYECKOTO a30Ta HAXOJAUTCA Ha OoJee ObICTPOPACTYIIUX PACTEHUSAX C
KOPOTKHM CPOKOM >KU3HH JIUCTHEB, BEHICOKUMHU KOHIIEHTPAIIMSIMU TKAaHEBOTO a30Ta
U BBICOKOHM cTeneHbplo (oTocuHTe3a. OIHAKOMPOIOIKUTEIBHOCTh IS KU3HU
JTUCTBEB, A(PPEKTUBHOCTH HCIOJIB30BaHUS (OTOCMHTETHYECKOTO a30Ta HMEET
TEH/ICHLUIO OBITh BbIIIE B 00Jiee MEIJICHHO PACTYIINX PAaCTCHUSIX C 0ojiee HU3KOU
MI'HOBEHHOM cKopocTu ¢orocunre3a. Pocdop B mepByr0 odepeab MPOU3BOIHBIC
OT BBIBETPMBAHMA M MOYBOOOpPA30BaHHWSA, a 3aTeM IMPKYIHPYET B 3KOCHCTEME
napajuieabHo ¢ a3oroM. Dochop SBISIETCI OTHOCUTENBHO HEMOOWJIBHBIM H
aupGyHaIupyeT O4eHb MEIJICHHO B Mo4Be U BoAe. CMMOMOTHYECKHE OTHOILICHUS
MEXIy PACTCHUSIMA U MHUKOPU3HBIC TPUOBI UTPAIOT BAXKHYIO POJIb B MOTJIOMICHUN
dochopa, a rudb MUKOPH3BI 3HAYUTEIHHO PACHIMPUTH KOPMJICHUS B 30HE
KopHeBOM cuctembl. Kak u B a30TduUKCHpYIOIIMX CHMOHMO3aX, pacTeHHUSA
00ecneurBaoT YIriIeBOAbl B KaUeCTBE MCTOYHMKA dHEPTuu Juisi TpuboB. Pactenus
MOTYT TaK)K€ VYBEIMYHUTHh KOHIICHTPAIIUIO OPTaHMYECKUX KHUCJIOT B TOYBE U

cHmKeHre pH T1ouBbl, MOBBIIAETCS JOCTYNHOCTh (ochopa Kak KaTHOHBI
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OOMEHHUBAIOTCSC YacTHUIIAMH, HampuMep TIuHBL HenaBHuME wHccIeTOBaHUS
nokazanu, 4ro ot 10% no 30% wucroro yrieponaa, HaKOIJIEHHOTO pPacTEHUEM
MOT'YyT OBbITh TMOTEpPSHBI B IMOYBE JUOO B KadecTBe (PuibTpaTa WM YIIEBOJIOB

MOCTYIAET B CUMOUOTHYECKHUE TPUOBI MIIM MUKPOOPTaHU3MBI.

Brigenenue u poct pecypca.

[IpuobpereHne pecypcoB-3TO TOJIBKO YacTh UCTOPUH. UTOOBI MOHATH, KaK
pacTyT pacTeHHUs, pearupyroT Ha OKPYXKAIOIIyI Cpely, U OTIUYAITCS JIPYT OT
Jpyra, Mbl JOJKHBI U3YYUTh pacipeesieHue pecypcoB. Pacmpenenenue o3Hauaer
pacripejiesieHue MOJYYEHHBIX PECYpPCOB CPEIM PA3JIMUHBIX CTPYKTYP M (PYHKIIUIA B
Ku3HUpacTeHuW. [IpuHIMO  pacmpenesieHuss JIeKUT B  OCHOBE  MHOTHX
dbyHIaMEHTaIbHBIX MPUCIIOCOOICHUH, YIACTBYIOMUX B POCTE PACTEHUN: YHEPTUS
WM MaTepHasbl MOTYT OBITh OTHECEHBI TOJIBKO K OJHOM CTPYKTYpe WM (PYHKIIUU
OJIHOBPEMEHHO, TOTOMY HHBECTHUIIMU B OJIMH MPOIECC HEU30EKHO BIEKYT 3a
co0oll yMEHbIIIEHHE B APYTUX. YTJIEBOJbI CHHTE3UPYIOTCS B JIUCTHAX B MPOIECCE
doTocuHTE3a OHM HE 3arpyXKeHbIB (hJI03ME U MOTYT OBITh MEPEBENICHBI B Apyrue
94acTH, 4TOOBl BETKM M CTBOJI, IBETHl M IUIOJABI, M B KOPHU HX TMOJTYYHIIH.
[TuTaTenbHBIC BEIIECTBA, B3AThIC B KOPHH M3 MOYBHI, IBUTACTCS BBEPX IO KCHIIEME,
a TaKKe JENATCS CPeJH Pa3HbIX YaCTAX MOJIOTa M OCBAWBAIOTCS B MPOHU3BOJICTBE
HOBBIX JIUCTHEB, CTEOJIC M KOpPHEW; MOJATOTOBKY CEMSH; U CHHTE3 (PEPMEHTOB U
0enkoB 1Mo Bcemy pacteHuto. CTpOUTEIHCTBO U PEMOHT TKaHEH pacTeHHil TpeOyroT
3HAQUUTENILHOTO KOJIMYECTBAa OHHEPruu. 3a KakAbld TIpaMMOM OHOMACCHI,
MCITOJIb30BaHHBIC JIJIs1 IOCTPOSHUSI HOBOM TKAaHM JIMCTa, MpuMepHOo 0,5 T yriaeBomos
MOTPeOYIOTCS, YTOOBI OOECIeUNTh SHEPTrui0 I OWocHHTe3a. brmoxuMmuueckue
peaknuii 1 oOchmykuBaHHE (EPMEHTOB TaKKe TPEOYIOT HENMPEpPHIBHOTO BBOJA
sHepruu. JIMCThS B 4aCTHOCTH, TAe (PoTOCMHTETHUECKas MalunHa paboTaeT, Oymer
cxuratbes 5-10% oT X (GOTOCMHTETHYECKOTO TOTJIOMEHUS KaK O0OCITyKHBaHUE
npixanusi. CxeMbl pacrpejieiieHusl SIBJISIOTCS KPUTHUYECKU BaXKHBIMHU JUIsI POCTa
pacteHuii. B yacTHOCTH, BBIJIENICHUE JTUCTHSIMU CO3/Ia€T YTIJIEKUCIIOTO Ta3a MOXHO

IIPpUHATE 3a MOJIOKUTEIILHBIN OT3bIB, @ IIOTOM JIMCTbA MOI'YT 3aXBAaTHUTb 0obIIe
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yriiepoja, KOTOpble MOTYT OBITh MCIOJIL30BAaHbI ISl allbHEUIIIEro pocTa U T. 1.
NuBecTuiuu B JUCThS, KaK MHBECTHIIMU B cOeperatelbHbId OaHK C BBITOJIOW.
Hamnpumep, nukasi penpka pacTeHHE KOTOPOE BKJIAJbIBAET MPUMEPHO B JBa pasa
OoJibllle yriaepojia Ha MPUPOCT B HOBBIE JIUCThSI, IO CPABHEHUIO C KYJIbTYPHBIMU
COpTaMH peJbKH, KOTOPBIM ObUT BHIOpaHBI 3a BRICOKOE pa3pacTaHUe KOPHEIUIOJOB,
MMEIOIIUX KOMMEPUYECKOE 3HAYC€HHE ISl CeIbXO3MPOU3BOAUTENA. XOTS JIUCThS
JIBYX THIIOB UMEIOT OJIMHAKOBbIE (DOTOCMHTETUUECKHE IMOKA3aTeNIH, JUCT JUKOTO
TUIIA PacTeT B TPH pasza ObIcTpee, YeM B KOpHEBUIIE B TeueHue ce3ona. C apyroi
CTOPOHBI, TaM JIOJDKHBI OBITh TIPEEiibl TPEUMYIIIECTBA HHBECTUPOBAHUS B JIUCTHSI.
PacteHust co ciauImkoM Mano pa3BUTONW KOPHEBOMCHUCTEMOM OyIyT UMETh OoJjiee
HU3KHE TEMIIBI pOCTa B pPe3ysibTaTe HEAOCTAaTKA BOBI MW MUTATEIbHBIX BEIICCTB,
WIM MOXET IMPOCTO YMacTh, €CIU OyJeT HE XOpPOIIO0 YKOPCHIThCS B IOYBE.
Pacrenus co cnumikom Majoi Ha3eMHONYACThIO (CTEOIN U Yepeliku) OyJIeT UMEeTh
HAaBEC YMNAKOBAHHBIM C JIMCThIMH, BCE 3aTeHsAs JApyr JApyra, C O4YEHb
Hed((DEKTUBHBIM yIIABIIMBAHUEM CBeTa. [IpMHIMIT ONTUMATBHOTO pacupeeIeHus
(buKCUpYeT 3TH KOMIIPOMHUCCHI, TTOHATHO, YTO €CTh MPOMEXKYTOUYHBII ONTUMYM B
pacrpeneneHud pecypcoB ISl JIUCTbEB, P KOTOPOM TEMIIBI POCTa PACTEHUS
ABIIAETCS MaKCUMalbHbIM. Ha mpakTuke, 3TO MOXKET OBITh TPYIHO OINPEICIUTD,
ABJISIETCS JIM PAacTeHHME Ha CaMOM JIeJie ONTHUMAalbHbIM, HO WJEd WrpaeT
LIEHTPAJIbHYIO POJb B KaueCcTBE PYKOBOASIIErOo MpHHIMOA »3Kojoruu. Ha
MPOTSHKEHUU BCETO JKU3HEHHOT'O IMKIIA, €CTECTBEHHBIN OTOOp OJaronpusiTCTBYeT
TEM TEHOTUIIAM, KOTOPbIE MAKCUMHU3UPYIOT WX MPUTOJHOCTH, Kak IIpaBUIIoO,
MO/IPAa3yMEBAIOT BOCTIPOM3BOJICTBO KU3HU U KOHKYypeHTocmocoObHocTh. Kopoue,
UM TaKUE PACTeHUS, KaK OJHOJIETHHE, TOTOMKH JOJIKHBI OBICTPO NEPEXOIUTH OT
BEre€TaTUBHOTO POCTa K U3TOTOBJIEHUIO LIBETKOB U CO3PEBAHME CEMSH M IJ10/10B. B
KOHIlE Xu3HeHHoro 1mkia Ha 50% u Oosiee OMoMacChl BO MHOTHMX OJIHOJIETHHX
pacTeHUl BbIAETSETCS [JIi PENpPOIYKTUBHBIX CTPYKTYp. B monroxuBymmx
MHOT'OJIETHUX PACTEHUSIX, OCHOBHBIM KOMIIOHEHTOM >KU3HU SIBJISIETCS COXpAHEHUE
XOpOIIIeH >KU3HECITOCOOHONW (OPMBI -BBDKHMBAHHWE YEpe3 IMEPUOJbl HMCIBITAaHUM,

BKIIIO4Yad XO0JoA M 3aCyxy, HIKM BOCCTAHOBJICHHUA OT HOBpC)KI[CHHfI N
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pPaCTUTENBHOSIHBIX ~ OPraHW3MOB.  PereHepamuu  mocie  MOBPEKICHUU
OCHOBBIBAETCS HA MOOMJIM3AIIUN YHEPTETUYCCKUX 3aMacoOB B BUJIE HECTPYKTYPHBIX
YTIEBOOB, KOTOPhIE MOTYT XpaHHUTHCS B cTeOJIe U KopHe. HampuMmep, KycTapHUKH
PETHOHOB  CPEAM3EMHOMOPCKOTO  THMA  KJIWMaTa, NPUMCHIIAAIANITUBHYIO
CTpaTeTHUIO B TMOJB3YyIHEPTETUUYECKUX 3aracoB, B ymepd CKOPOCTH pocTa u
€XKEroJlHoro  o0beMa  MPOM3BOJCTBA  CEMSH  WJIM  JPYTUX  CHOCOOOB

BOCIIPOU3BOACTBA.

Peaxiiust Ha ycrmoBUsI OKpYIKArOIIEH CPEIbI.

Pactenust gomKkHBI OBITH YCTOMYMBHI B IIMPOKOM JHMAria3oHE YCJIOBHUH, B
OTJINYKME OT JKUBOTHBIX WJIM HACEKOMBIXIIOTOMY, 4YTO OHU CHIAYUE U
dK30TepMHUYecKHe cymiecTBa. OHU HE MOTYT UCKATh YOCXKUIIE UM MUTPUPOBATH B
0oJiee IPUTOIHBIE MECTOOOUTAHHE C OJArOMPUSATHON Cpelibl OOUTAHMS, KPOME Kak
yepe3 pa3MHOXeHHe. B pesynbrate, mouTH BCE, YTO ABUKETCS OT ONTHUMATbHBIX
yCIIOBUN MOXXET paccMaTpUBaThCs KaK CTPECC, B TOM YHUCIE IepernajgaM ypOBHS
OCBEIIIEHHOCTH (CJIMIIKOM MHOTO WJIH CIMIIKOM Majio), TeMIIepaTypy (Kak ropsiaee
U XOJIOJHOE), BOAY (3aCyXHU WJIM HAaBOJHEHHUs), a TAKKE COCTaB IpyHTa (OoraThlii 1
O6ennbiit). OnHAaKO, Ba)KHO MOMHHTH, YTO TO, YTO YPOBEHb CTpecca 3aBUCUT OT
TOT0, K KAKUM YCJIOBUSIM TIpHUCTIOcoOmIca reHoTun. Hanpumep, coseHsie ycioBus,
KOTOpble yOmsnu Obl OONBIIMHCTBO PACTEHUI, HAPUMEpP KOMHATHBIX PACTEHUH,
MOTYT OBITh IPUTOJIHBI U AK€ MPEANOUYTUTEIBHBI PACTEHUSIM, KOTOPHIE PACTyT Ha
COJIOHYAKaX WJIM MaHTPOBBIM JiecaMm(3aJIMBaOTCs BoaoW mpuiuBoB 10—15 pa3 B
MECSI] H TIOATOMY 3aToTuIeHbl 0KoJi0 40 % o0miero BpeMeHH) JIydIlle BCEro pacTyT
u HanOonee > PekTuBHO pasMHOXKaOTCI. TeM He MEeHee, TTOX0XKe, YTO PacTeHUS,
KOTOpPbI€ MEPEHOCAT, KaK MPaBUIIO, YCIOBUSL CTPECCOBOUM cpelbl OOMTaHUsI(OUYEHD
TOPSYHU,CYXOM,MOKPBIH,COJICHBIN, TOKCUYHBIX, OCTHON U T.II.) CAENIaTh 3TO Yepe3
KOHCEpBAaTUBHbIC, MEJJICHHbIE cTpaTteruii pocta. M3yueHue HSHEpPreTU4ecKoro
OamaHca JMCTa JEMOHCTPUPYET 3HAHUS, TOJYYEHHBbIE MyTeM OObEANMHEHUS
AKO(U3UOIOTHUH C MEePBBIMU MpUHLIMNAMU Onoduzuku. Temneparypy JIucTa, Kak

m000ro oObEKTa BXOAbl M BBIXOJbI JHepruucOanaHcupoBaHbl. (OCHOBHBIM
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HMCTOYHUKOM JIaHHBIX JJI1 PACTEHUU SBJISETCA COJTHEYHAs pajuaius, HeCMOTPs Ha
KOJIMYECTBO U3JTYyUCHHUSI, SHEPTHS MOTJIONAEMOTr0 JUCTOM MOXKET OBITh YMEHBIIICHA
Ha CBETOOTPAKAIOMIMX MOKPBHITUSAX, TAaKMX KaK BOJIOCHI WJIM KPYTO HAKJIOHHAs
MOBEPXHOCTh JUCTheB. CaMblii Ba)KHBIA BBIXOJ] SHEPTUU - TMOTEPHU TeIIa MpU
WCIIApEHUHM BOJbI, SHEprusi TepsieTcss Ha wucnapeHue. I[lo mepe Toro Kkak
TEeMIlepaTypa JIUCThEB YBEIUYMBACTCS, IMOTEPU TEIJIa TakKe BO3PACTAIOT B
pesyibTate 0Oojiee PE3KOro TrpajueHTa TeMIepaTypbl MEXIy JHUCTOM U €€
OKPECTHOCTSIX, U 3TO B KOHEUHOM HTOre MPUBEACT JUCTOK K paBHOBecHIo. B
3aBUCUMOCTU OT M3JIyUYCHHMsI, BETPA, BIAXKHOCTU M APYTUX YCIOBUM, TeMIepaTypa
JUCTHEB MOJKET BapbUPOBATHCS B IIIUPOKOM JHamna3oHe, WM Oojee BhIIIC
TEMIIEPATypPhbl OKPYKAIOIIEro BO3ayxa. PasMep nucra okas3pIBaeT CYIIECTBEHHOE
BIUSHUE Ha JHEPreTHMYEeCKUi OamaHC Jnucta. borjee Menkue JHCThS MEHBIIE
MEIIAT IUPKYISAIMA BO37yXa, U, CJIEAOBaTEIbHO, 0OJiee TECHO CBs3aHA C
TEMIIEpATypol BO3JAyXa M MEHEE CKJIOHHBI K mneperpeBy. Kak HHM3KOTak u
BBICOKOTEMIIEPATYPHBIE CTPECCHI ABIISIIOTCS Ba)KHBIMU dakropamu,
OTIPEEISIIONIMMU  UHTEHCUBHOCTh (OTOCHHTE3a, POCT M paclpejelieHue, W,
CJIeI0BaTEIbHO, PACTUTEIILHOCTh U COCTaB coobimiectBa. He cymiecTByeT o1HOTO
ONTUMAJIBHOTO Jualia3oHa TeMmIepaTyp Uil BCEX pacTeHHil; BMECTO JTOTO,
JMara3oHbl ONTUMAJIBHOW TeMImeparypeipaziandaercsai. Kpome Toro, HM3KHE WIH
BBICOKHE TEMIIepaTyphbl, YTO pACTEHHUE MOXKET TEepPIeTh YacTO MOXKET OBITh
pacmipeHa A0 OOJy4deHUss B CyOJIETadbHBIX XOJIOAHBIX WM TOPSYHX
TEeMIlepaTtypax, »dTOT TMpPOLECC Ha3bIBA€TCS 3aKalvBaHUEeM. AjanTtaiuu K
TEMIIEPAaTYPHOMY CTPECCY BKJIOYAIOT M YMEHBIICHHE B pa3Mepax JHUCTHEB,
yYBEIIMYEHUE OTpakaTeJIbHOU CIIOCOOHOCTH JIUCTHEB, MIPOU3BOJICTBO
MOJICKYJISIpHBIC MIAnepoHbl (Kiaacc O0eIKoB, TiaBHas (QYHKIHS KOTOPBIX COCTOWUT B
BOCCTAHOBJICHUHU MPaBUJIbHOU HATUBHOW TPETUYHOMN WJIA YETBEPTUUHOU
CTPYKTYpHI OEJTKOB, a TakXke oOpa3oBaHME U JHUCCOIMAIMSA  OEJIKOBBIX
KOMILJIEKCOB), KOTOpbI€ CTAOMIM3UPYIOT O€IKU MEMOpaH, U CIABUI B CTOPOHY
HACBIIIEHHBIX JIMIHUJIOB B KJIETOYHBIX MeMOpaHax. AjanTanus K XOJOJIOBOMY

CTpecCy BKJIIOYAIOT CYKEHHE JTUaMeTpa COCyJa, MPOU3BOJICTBO MOJEKYISPHBIX
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IAaN€POHOB, CTAOWUIM3UPYIOINIMX O€lNKW U MeMOpaHbl, U CIBUT B CTOPOHY
HEHACHIIICHHBIX JIUTTU0B B KJIIETOYHBIX MEMOpaHax.

3aCyXOyCTOMYHUBOCTD SIBIIACTCS CIACACTBHEM TOTO, YTO BOJHBINA TMOTCHIIMAI
MTOYBHI MMaJIaeT HU)KE YPOBHS BOJABI PACTCHUS U aTMOC(HEphI, U PACTCHUE HE MOXKET
W30JIMPOBATHCS OT IMOYBBI WJIM BBITATUBATH JIOCTATOYHOE KOJMYECTBO BOJIBI IS
oOnerueHus mojydeHus yriepona. Korma Bo3HHMKaeT HaBOAHEHHE, KOTZIa KOPHU
JUIICHBI KUCJIOPOJa U HE MOTYT OoJiee JUIMTEIHLHOE BBIMTOTHCHHE HEOOXOIUMBIX
(GYHKIIMH, TaKMX Kak TOTJIONIEHWE BOJBI M TMHTATEIBHBIX BeliecTB. Jlwama3oH
3aCyXH WM €r0 IMePUOJIHNYHOCTh, KOTOPBIH MOKHO TEpPIIETh PaCTCHUE, BAPbUPYETCS
B IIUPOKHUX Tpejieax Kak Mo ceMeHaM, Tak U 1Mo MecTooouTaHusM. CocTaB MOYBBI
TaK)KE€ MOXKET UMETH BasKHBIE ITOCIEACTBUS I MOIJIOMIEHHS BOIBI H ITMTATENLHBIX
BeniecTB. PH 1OYBBI, KOHIIEHTpAIUs COJIM M KOHIIEHTPAIUS TSXKEIBIX METAIIOB
MOTYT OTrpaHMYWBATh TIOTJIOIICHWE BOJLI W THTATEIbHBIX BEIIECTB U
NpEensSTCTBOBaTL  POCTY  KOpHeW.  Hekoropwele  pacTeHHss  CHeUaIbHO
MPUCTIOCOOJIEHBI K 3TUM CTpeccaM M IPOIBETAIOT Ha IEJTOYHBIX, COJCHBIX WIIU
3arps3HEHHBIX MouBax. duropemeananus (KOMILIEKC METOJOB OYHUCTKHA CTOYHBIX
BOJ, TPYHTOB U aTMOC(HEpHOro BO3AyXa C HCIOJb30BAHUEM 3CJICHBIX
pacrenunii. OTHO U3 HampaBiIeHU Oosee 001Iero MeTo1a OMopeMeTUAIINH ), YCUITHS
10 yIAJICHUIO 3arpsi3HUTENICH TOYBBI TMTOCPEJICTBOM CIICIHAIBHO aJalTHPOBAHHON

PaCTUTCIBbHOCTH, OCHOBAaHAa Ha TaKUX PACTCHUAX.

Oko(u3n0NI0TNH, pacrpeaesieHus U rI00aJIbHOTr0 H3MEHEHHUS KIINMaTa.

Hayka 00 »9kojorum 4acTo  oOmpenesnseTcs Kak  HCCIIeOBaHUE
paclpOCTpaHEHUsI U YHUCICHHOCTH OPraHU3MOB. ODKO(PU3MOJIOTUSL SIBHO HUIPAET
LIEHTPAJIbHYIO POJIb B 3THX IIMPOKUX BOIMNPOCOB, B YACTHOCTH, B OOBSICHEHHU
pacrpefieseHuss JUMUTOB BHUJOB BJOJb HKOJOTHUYECKUX TpaAHEeHTOB. Bumsl
pacrpeielieHuid 4acTo OTPaKaloT BHYTPEHHUE OTPAaHUYCHHUS JOMYCKa, CBSI3aHHBIC
¢ huznonornyeckumu yepramu. OJIUH 0COOEHHO XOPOIIIO U3YUYECHHBIN cllydal - 3TO
pactipoctpanenue kakryc Kapuerusi rurantckasi, Kapnerust (nat.Carnegiea) —

MOHOTHITHBIN pox KaKTyCOB. EnuHCcTBEHHBIN BUJL —

70



Kapuerusruranrckas(Carnegieagigantea), uiau Caryapo (ucr. Saguaro), pacTeHue
pasmepoMm ¢ aepeBo, mpouspacraromiee B Mekcuke, Kanudopuuu u Apuzone. Ha
toro-3anane CIIA, rne ceBepHble mpenensl reorpaguyeckux rpaHul. B menom,
4epThl BHJA, KaK TPaBWIO, MEHSAIOTCSI TIO0 Mepe TMPOABIKCHHS depes
DKOJIOTHYECKUE TPATUEHTBI, IMOCKOIBKY 3aKOHOMEPHOCTH  pacIpeaeieHus
OTpakaroT aJanTalliid PAcTCHWA B KOHTPACTHBIX cpefax. XOpOIIo H3yYeHHBIM
NPUMEPOM  SIBIIICTCS CBS3b MEXKAY YCTOMYMBOCTBIO K OMOOJMUKCHIEMBl U
NeUIIUTY BOABI M JUCTPUOYTHUBAM, T/I€ MEHEE YCTOMYUBBIC BHJIBI JTUOO MBITAIOTCS
KUTh TMOOJIKE K MUCTOYHMKAM BOJBI WIM MMETh OoJiee TIIyOOKHE KOPHHU, YTOOBI
COXpaHHUTh JOCTYN K BOJAEC B 3acyluidBble mepuonbl. OJHAKO BHABI MOTYT
UCIIOJIb30BaTh COBCEM JIPYTHE€ MEXaHHW3MBbI, YTOObI BBDKHTH B OIPEACICHHON
cpele, Tak 4TO HET HHMKAKOW IPOCTON-TCOPUH OTHOIICHHS MEXIy KaKoW-JIHO0O0
KOHKPETHOW YepTol (PU3MOIOTMYECKUX W SKOJOTHYCCKUX YCIOBHUAX, TIC BHUIBI
xuBYyT. [loHnmanue (uU3MOIOrHMUECKOW OCHOBOHM pacmlpenesieHUus BUAA SIBISETCS
0osee Ba)XKHBIM, YeM KOT/Ia-TMOO0 B CBS3U C IJ00aJbHBIM M3MEHEHHEM KIIUMATA.
[Taneoskonornyeckue TaHHBIE CBUIETENBCTBYIOT, YTO pacIipejielieHue pacTeHUi
MOJKET OTCIIEKMBATh MU3MEHEHUS KIIMMaTa Ha MPOTSKECHUU BEKOB U THICSYEIICTUH.
[Tocne mocneanero yenHUKOBOro MakcumyMma, 10-20 TeIcsa j1eT Ha3am, APEBECHBIX
nopoa B BocTouHOoM uactu CeBepHoid Amepukud W EBponbl pacuivpuid CBOU
npenensl CeBepHort manbHOCTh Ha 1000 kM wmm Gonbine. [loBbimeHne ypoBHSA
CO2 B pesynbTaTe CXKUTAHUS HCKOMAEMOTO TOILUIMBA, OOE3JIECEHHUS U APYTHUX
(bakTopoB, KakK OXKHJAETCS MHOTHUMHU HCCIEIOBATENSIMU, BBI3OBET PE3KHHM POCT
TEMIIEPATyphl B CIEAYIOIMIEM CTOJETHH, B COYETAaHWU C MPOCTPAHCTBEHHO-
BPEMEHHBIMC/IBUTOMIIEPEMEHHONBIQKHOCTH.  JTH  HM3MEHEHUS  TPOUCXOJST
ropaszio ObICTpee, YeM BIIOCJCIICTHUKOBBICE W3MEHEHUS KiIWMar, OyayT Iu
pacTeHUs] W S>KMBOTHBIE HWMETHh CIIOCOOHOCTh OTCJICKHBATh U PEarnpoBaTh
OmaronpusiTHbIM oOpa3oMm it ce0d Ha KiuMmaT. MeXaHUCTHYEeCKHE MOJIENH,
KOTOpPBhIE YYUTBHIBAIOT (U3HOJIOTUYECKUE JOMYCKH, a TakkKe OHOTHYECKHE
B3aMMOJICUCTBYS W PACCPEIOTOUCHUS TOTCHIMAIA UMEIOT pElIaroee 3HaA4YCHUE

I YIY4IICHHUA  OTHX  IIPOrHO30B, 0COOEHHO JJ4  HWHBA3WMBHBIX BHJO0B
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(MHBa3WOHHBIN BU/I, UJIM WHBA3WBHBIN BUJ — PACIPOCTPAHUBIINNACS B pPE3yIbTaTe
JESATEIHPHOCTH YeJIOBeKa OMOJOTHYECKUU BHJ), KOTOPHIE HE MOTYT 3aHUMAaTh B
[IOJJHOM Mepe CBOM MOTEHUHA]l B AaCCOPTUMEHTE BO MHOIHMX YacTAX MHupa.
duznonorudeckas HHPOpPMAIUs TaKKe UCTIOIB3YETCS I MOJICIN pacipeaeIeHus
OCHOBHBIX OMOMOB MHUpa. MOJIETUPOBAaHHE PACTUTEIHLHOCTH HCIIOJIB3YeT HICHO
(YHKIIMOHAIBHBIX ~ THUIIOB ~ PAcTCHHWM, HWIACATM3UPOBAHHOE  IPEICTABICHHE
HEOOJIBINIOE KOJUYCCTBO (PUBMOJOTHYCCKUX CTpATEruil. YBEIMUCHHUE YTIIepoja U
pPOCT OSTUX JKM3HEHHBIX (OPM MOACIHUPYIOTCS TOJA CpPEIHUE KIMMAaTUYCCKHE
XapaKTePUCTUKH KPYITHBIX SIMEEK PETHOHOB, KOTOPBIC OXBATHIBAIOT BECh 3EMHOMU
map. HaGop BWIOB, KOTOpbIC MpeoOJIaaolle HCIOJIb3yeTcs JUIs  BBIBOJA
TUIIUYHBIC BUIBI PACTUTEIBLHOCTH, TaKME KaK YMEPCHHBbIC JIMCTBCHHBIC Jieca,
BEYHO3CJICHBIC TPOIMUYECKUE Jieca, M T. JA. DTH MOJCIN ObLIM OTKAIMOPOBAHBI C
OOJBIIMM  YCIIEXOM M CIHOCOOHBI TIPOTHO3UPOBATH OOIIUE 3aKOHOMEPHOCTH
MHUPOBOM pacTUTENBHOCTH. B 00acTH, THIA paCTUTEIBHOCTH MOXKET OBITh OJHUM
U3 BaXXKHEHITUX (PaKTOPOB MOTPEOJICHUSI SHEPTUH, BOJBI M TUTATEIBHBIX IIUKIIOB.
HenaBusis paGora OgHOTO U3 €CTECTBOMUCIIBITATENIE B 3TOM 00JacTu
IpearnoaraeT, YTo MOHUMaHUE ATUX ITUKIOB Ha OpPraHU3MaXxX IHPOKOTO MPOQUIs
U IUKIBI B jJaHAmadTHOM MacmrTade, perHoHbl M 3KOCHUCTeMBbl. Hampumep,
IpoIIeCChl JIyra, MOTpeOeHus W IpeoOpa3oBaHUsS PECYpPCcOB IO-pa3HOMY U B
pa3sTUYHON CTENEeHW, 4YeM Jieca. OJTO TMPOUCXOIUT, OTYACTH, WH3-32 MHOTHUX
(U3HOTOTHYECKUX PA3IU4YMi  MEXAYy TpaBaMu u nepesbsimu.lloBenenue
KOMOMHHMpYeT HHGOpPMANUIO O (PU3MOJOTHH pPACTEHUH B MOJCIU IOHUMaHUS
MacmTaba 9SKOCHCTEMBI M TPOIIECCOB OOecneunBBaromiee HEOOXOAUMMBIMU
JAHHBIMH JIJII MOJENei TIo0ambHOTO KIMMaTta, OMOTEOXMMHH W aTMOC(hepHOU
MUPKyJIAnui. B3anMoaeicTBie ¢ STUMU AUCIHUIUIMH UMEET BaXKHOE 3HAYCHUE JIIS

HapalBaHWs IIOHMMAaHHUAHA J'IaHI[HIa(bTHOM, 6HOMHOM, " FJ'IO6aJ'H)HOMypOBH$IX.
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Metoauka u uctopusi GyHKIHOHAIBHON MOP(OJIOruu
Bomnpocsl

1. Metonbl 1 ucTOpus (POHKLIMOHATBHOU MOP(OJIOTHH.
2. [Ipumeps! (HOHKIHOHATBLHON MOP(hOIOTrUu

3. IlepciekTUBBI

OCHOBHBIE TTOHSATHS.

buomexanuka. [IpumeHser MareMaTndecKue U OMOPU3NUECKUE TCOPHH IS
NOHUMAaHUS (YHKIWHA TBHXKCHUS )KUBOTHOTO.
[IpumeHeHnue, ACHCTBHE  WJIM  MEXaHHYECKOTO  pOIM  (PCHOTHITHMYECKHUX
0COOEHHOCTEN KMHEMATHKH.
JIBUKEHUS )KUBOTHOTO; YIJIOB, CKOPOCTEH M TPACKTOPHM, IO KOTOPHIM pa3IndHbIC
YacTH TeJla ABWKYTCS B IIPOCTPAHCTBE M M3y4aTh NXKHHCTHKA.
JBrxeHus.CHilbl, CO3/1aBacMble OPraHM3MaMH B JIMHAMHYECKE W HUCCIICIOBaHUC
ux Mopdosorun. OnucaTeNbHBIC XapaKTEPUCTUKH BHEIIHETO W BHYTPEHHETO
(aHaTOMHYECKOT0) TTPOU3BOJAUTEILHOCTD (DEHOTHII.

JIOKOMOTOpHBIN, MO3rOBOW IIEHTP, 3aBEAYIOIIUH JNBHKECHHEM KaKOTro-HHOYIb

oprasa.
CunexxabepHbIN COJIHCYHUK, WA JUIMHHOTIEPBIN
conHeuHuk (yrat. Lepomismacrochirus) — BuI ceBepOaMEpUKAHCKHX pHIO U3

cemeiictBa mentpapxosbie (Centrarchidae). SIBmsercsi cambiM pacipocTpaHEHHBIM
BUJOM B 03€pax BJIAKHOTO CYOTPONHMYECKOrO KIUMaTa, SBISACH (DaKTHUECKH

AMCPHKAHCKHUM aHAJIOT'OM IIPHUBBIYHOI'O JKUTCILIMCBPA3UK Kapac:d.

OyHKIMOHABHAS ~ MOP(OIOTHS U3y4aeT  B3aWMOCBS3H  MEXIY
Mopdororueli u ¢yHKIMeW opranm3Mma. lIpocToii ocMoTp paszHOOOpa3us
KUBOTHBIX BBISBIIACT TIICNBIA Pl (DEHOTUNOB W COMYTCTBYIOMHE (DYHKIIHM.
Hampumep, naxke B mpenenax OJHON TPYIITBI MICKOIUTAIOIINX, BO3bMEM JICTYIHX
MBI, HaOIIOJACTCSl OPTaHU3MBbI, TIOTPEOISAIONINE MUYy BCEX BUIOB, TAKUX KaK

KpOBb, IINIOJALI, JIUCTbA, HCKTAP, HACCKOMBIX W APYIUX JXKHBOTHBIX. COHpOBO)KI[aH
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/Centrarchidae

ATO pa3zHOOOpa3ue B AUETY. DTO 3aMeuaTelibHOE Pa3HO00pa3ue MOpQoIOrHIecKon
CTPYKTYpBl, HAuWHAs OT JIETy4YdX MBIIIEH - BAMIHUPOB C KIBIKAMU JJIs
MPUTOTOBJICHHUS OCTPBIX Pa3pe3oB s 3a0opa KPOBH /O TOENaTeNei JIMCTHEB
CHCIMATU3UPOBAHHBIX JJIS H3MENbYCHHUs] W TEPEKEBbIBAHHWS NUINH. Takke
OTMEYCHBI, MOX0XKHE BapHalldy ISl Pa3HBIX TUIOB JIOKAIMHM >KUBOTHOTO. B TO
BpeMs KaK HEKOTOpPbIE OpTraHU3MBbI SBOJIOIMOHUPOBATIN CBOM KPBUIbS JUIS TIOJIETA,
KaK y TTHII, JETYYHX MBIIICH U JIETAIONINX HACEKOMBIX, APYTUX BHIOB Pa3BHIUCH
N0 TMYTH yIJIMHEHHAs 3aJHEHl KOHEYHOCTH AJisi Oera WM MPBDKKOB, HANPUMEp, B
BUJIE HEKOTOPBIX SIIIEpUIl U KEeHrypy. Takoe pa3HooOpasue B gopme U (HOpMbl
(GYHKIIMU He3aMEHUMBIH 1a0JI0H A1 PYHKIIMOHAIBHOW MOP(OJIOroB, TaK KaK OHa
o0ecrnieurnBaeT MEHIO, K KOTOPOMY HCCIIEOBATEIN MOTYT OOpaTHThCS KakK () yHKITUS
OTHOCHUTCS K (popMe.

OyHKIMOHAIBHAS. MOP(OJIOTHUS IO CBOCH CYTH SIBIISIETCS MEXaHHUCTUUYECKOM,
MIOCKOJIbKY OHa CTPEMHUTCS TIOHSITh OCHOBHBIE MEXaHUYECKHWE MPHUHIIMIIGI,
OOBSCHSIONINE (GYHKIIMOHUPOBAHUE Opra’usma. Taxum o0Opazom,
dyHKIIMOHAIBHAST MOP(QOJIOTHUST HAIpaBjeHa HE TOJBKO HA OMNHCATENIbHbIC
dbyHKIMM opraHu3Ma (T.e. Ha JArymKky npbeirand 20 cM), a Ha TO, YTOOBI MOHSTH
OCHOBHbIE  (U3HOJOTHYECKHUE U  MOP(OJOTHYECKHE MPHUHIUIBL, KOTOpbIE
MO3BOJISIIOT OPTaHU3MY BBINIOJIHATH (U3MUECKUE 3a7a4M, TAKUE KaK TUIaBaHHe, Oer
U TMHUTaHue, Cpeau Mpouyux. B oTnmume OT peayKIMOHHCTCKHX HCCIEIOBAHHM, B
KOTOPBIX M3YYaroTCsl KUBbIE OPTaHU3MbI ¢ OMOXMMHUYECKOW Wi OHOpU3NYECKON
TOUYKH 3peHUs (Hampumep, KIeTo4Has Ouoyorus), pyHKIIMOHANbHAss Mopdoorus
00BIYHO  (OKycHUpyeTCs Ha BO3HHUKAKOIMX (YHKIIMOHAJIBHBIX CBOMCTBAX,
BO3HUKAIOIIUX M3 LEJIOCTHOrO opraHuzMa. OyHKIMOHAIbHBIE CIHOCOOHOCTH IO
TUIYy  «TEJIO-OpraHM3M»  MpPEJICTaBISAIOT  COOOM  KOHEYHBIH  pe3yibTar
MHTETPUPOBAHHBIX MOP(HOIOTHYECKUX, (UBNOIOTUYECKUX M TOBEIECHUYECKHX
aTpuOyTOB OPTaHMW3MOB U CIIEJIOBATEIBHO, UX M3yUeHUE TpeOyeT MHTErPaTHBHOTO
moaxona.  Hampumep, remapasl  W3BECTHBI  CBOMMH  3aMeYaTeIbHBIMU
XapaKTepUCTUKAMHU, W HE BCEr/a, KOTJa pa3InYHbIe ACMEKThl WX BHYTPEHHEH

aHatomuu (HampuMmep, (YHKIUU JIETKUX M CepJla, MbIIeyHass MOpQoyorus
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KOHEYHOCTEW) MO3BOJISIOT MPAaBUIBHO PEarupoBaTh IO CIEHAPHUIO XWIHUKA -
cupuHtepa.OgHako (QyHKUHOHANIBHAs MOpP(OJOrus MEHee OpHEHTHpOBaHAa Ha
(yHKIMOHAIBHBIE BO3MOXKHOCTH HHW)KE YpOBHS OpraHm3Ma, TaKhe Kak
3¢ (PEeKTUBHOCT U3 (PEPMEHTOB, KATATUZUPYIOUIUX PEAKUUHU. DTO TMPABUIO HE
ABIIAE€TCS  aOCOJIIOTHBIM, Kak, HalpuMep, MHOTHE HCCIeoBaTelld IpH
UCCIIeIOBaHNH (DYHKIIMU OTACIBHBIX MBIIICYHBIX BOJIOKOH, YTOOBI TOHATH, Kak
(GYHKIMOHUPYIOT KpPYIMHbIE MbleyHble Onoku. OOnactu  (QyHKIMOHAIBHOM
MOP(]OJIOTUN CTPOUTCS BOKPYT HECKOIBKUX KIIOYEBBIX Uie. B mepByro odepens,
MOP(}OJIOTHIO KUBOTHBIX 00ECIIEUMBAET OCHOBY JUISl BCEX JBM)KEHUW, HampUMeEp,
UCIIOJIb30BaHUE MBIIII W KOCTe BO Bpems mnepensuxkeHus. OpHako, XOTs
onucaTeNbHbIE UCCIEA0BAHUS MOP(OJIOTUH SBISIOTCA CYHIECTBEHHBIMHU, CaMH TI0
cebe OHM JAlOT HEMOJHYI0 KapTUHY JABWXKEHHUS >KMBOTHOTO. Clie0BaTENbHO,
GyHKIIMOHAIbHBIE MOPQOJIOTH JOJIKHBI Takke 00ecneurnBaTh HEAOCTATOYHYIO
(YHKIIMOHATBHOCTh, HANpUMep, KOPMJICHHE WM JIOKOMOIMIO (TlepeMelieHme
’KUBOTHBIX B IPOCTPAHCTBE (B BOAHON cpele, BO3AYIIHON cpeze, Mo TBEpAOH
TIOBEPXHOCTH, B IUIOTHOW Cpeze), 0OyCIOBICHHOE MX aKTUBHBIMHU JICHCTBUSIMH).
Jlo TOsABIEHUS METOAOB KOJIMYECTBEHHOM OIEHKM (YHKIMM IKUBOTHBIX
UCCIICZIOBATENN MpPEANoaragy, 4YTo (YHKUHS HEMOCPEICTBEHHO CIEIyeT W3
Mop(0oJIOTHH, HO HAa CAaMOM JIeJie 3Ta B3auMOCBsI3b ciokHee. HecmoTps Ha T0, 4TO
pa3Mepbl U KOH(UIypalusi HEPBOB, KOCTEH M MBI OTPaHUYMBAIOT HEKOTOPHIE
O0COOCHHOCTH (YHKIMH >KUBOTHOTO, TO €CTh, KaK OBICTPO MOXKET OeXaTb
KUBOTHOE, OHU PEIKO MMEIOT MPSAMOE NpeIcKa3aHue. ITO OOBICHAETCS TEM, YTO
ypoBeHb (QYHKIMHM >KUBOTHBIX ONpENENIeTCs HE TOJIbKO Mopdojorued, HO U
MOBEJCHUEM, KOTOPOE IJIOXO MOHUMAETCS C TOYKH 3PEHUS aHATOMHYECKHX OCHOB.
Hanpumep, TexHuka jirofel B KakoM 0O BUIE CIOpTa. DTOT MPHUMEp TaKXKe
BBIJIBUTACT HA MEPBBIH MJIaH BaXHYIO KOHIETINIO (YHKIIMOHAIBHON MOp(donoruu,
a IMEHHO TMPOM3BOJIUTENBHOCTh BCEH OpraHM3allii, KOTOpas 3aKII0YaeTcsi B TOM,
HACKOJIBKO XOPOIIIO OPTaHU3M BBIMOIHIET YKOJIOTUYECKH BAKHYIO 33/1a4y, TaKyIO
KaK MaKCHUMaJlbHasi CKOPOCTh CIpPHMHTAa WIM MaKCHUMajbHas CHJa MPHUKYcCa.

KOHG‘-IHO, IMIOKa3aTcjin IIPOU3BOAUTCIBHOCTH, TAKHUC KaK IIPbIKKKM B BBICOTY
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CEroJHsI PEeIKO OBIBAIOT BAXKHBI JJII COBPEMEHHBIX JIOJIEH, HO, BEPOSITHO, OYEHb
Ba)KHbI BO BpPEMs 3BOJIOLMHM COBPEMEHHBIX JIIOJIEH, W aHAJIOTMYHbIE MOKAa3aTelu
OCTAaOTCsl BaKHBIMU I )KMBOTHBIX. B cilyyae mpblKKa B BBICOTY, XOTS (PYHKIUS -
IpbIraTh, BBICOTAB MeTpax - 3(P(EKTUBHOCTb - 3TO BbHICOTA IMpbDKKA. Takum
o0pa3oM, HM3MEHEHUs B MOBEACHMM (KaK MPBDKKU CIHOPTCMEHA) MOTYT CHIIBHO
MOBJIMSATh HA MPOU3BOJAUTEIBHOCTh B JTAHHOM (PYHKIIMU. TOHKUM acmeKkToM 3TOU
TOUYKH 3pEHUs SBJISETCS TO, YTO MPOU3BOJUTEIBLHOCTh, KK OHA OMNpe/eieHa 3/1€Ch,
U3MEpseTCd Ha YpOBHE BCEro OpraHu3Ma, a HE Ha YpOBHE HIKE OpraHHU3Ma,
HanpuMmep, B ciydae ¢depMeHTa, Karajausupyromiero peakuuto. [Ipuumna storo
paznuuus B TOM, YTO JACHCTBUSL BCErO OpPraHM3Ma - 3TO JIEUCTBHS, KOTOPBIC
B3aMMOJICMCTBYIOT C OKPY’KAIOLIEW CpPeloM, U MOITOMY, [IOHUMAasl IBOVCTBEHHYO
npupoay MOphOJIOTHHU U MPOU3BOJUTEIHHOCTH, MBI MOYKEM MOJIYUYUTh TIOCTATOYHO
MOJIHOE TMPEICTABIICHUE O TOM, KaK OPraHU3MBbI JICCTBYIOT B €CTECTBEHHOM cpe/ie.

Mpl mpeanaraeM 0030p COCTOSIHMSL (YHKIMOHAIBHOW Mopdonorun c
NEPBBIM ONMCAHUEM psJIa METOJOB, UCIIOJIB3YEMBIX BMECTE C KPAaTKOW HCTOpUEHN
(YHKIMOHAIBHO-MOP(OJIIOTUYECKUX ~ HCCIEAOBaHUN. 3areM Mbl  OOBSCHUM
HEKOTOPBIC obmue TIPUHITUTIBI G YHKIIMOHATBHO-MOP()OJIOTHYECKUX
UCCIIEIOBAaHNI, KOTOpPBbIE BO3ZHHMKIM W3 HCCICAOBAHMM B TEYEHHE IIOCIEIHUX
HECKOJIBKUX JAecsaTuieThii. UToObl mpencrtaBuTh 0030p pa3iudHbIX METOMOB,
OPUMEHAEMbIX B (YHKIMOHAJIBHBIX MOP(OJIOTHUYECKUX HCCIEIOBAaHUM, MBI
NPEIOCTaBIsIEM UEeThIpe KIIOUEBBIX IPUMEPOB MEPEAOBOM  (HYHKLIMOHAIBHO-
MOpP(}OJIOrHYECKOro HcciaeaoBaHusa. Mpbl 3akiloyaeM, OIUCHIBas HEKOTOpHIE

MEePCTIIEKTUBHBIC HATIPABJICHUS B ATOW 00JIACTH.

Metonuka u ucTopus GyHKIUOHATHLHOW MOP(OIOTHH.

CrnoxHpIii Xapaktep (QyHKIIMOHATHPHOW MOP(OJIOTUU JEIaeTHEBO3MOKHBI
JaTh WCUEPIBIBAIOIIMK TepeueHb MeToAoB. Ckopee, Mbl IpejjaraeM KpaTKHil
HMCTOPUYECKUM OYEepK OOIIMX METOJOB, a TAKXKE B IMOCJIEIHEE BPEMS ONMHCHIBAIOT
HOBBIE TEXHOJIOTUM, KOTOPBIEC MpejjaratoT Oolibliine odemanust Ha Oyayiee. 1o

CPAaBHUTCJIBHO HCAABHCTO BPCMCHH, AHATOMHYCCKHX I/ICCJ'IGI[OBaHI/II‘/'I OBLITH
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OCHOBOM (yHKUMOHANBHOW Mopdonorur. Ha npoTskeHun BEKOB, YYEHbIE
MCIIOJIB30BAIM MPENapUpOBaHUE JJI M3YUYEHHsS] OTHOLIECHUSA «popMa—(hyHKIIHI.
XoTs ¢popMa MOXKET OBITh IUIOXUM HPEAUKTOPOM (PYHKIUHU, AHATOMUYECKUE
3HAHMSI, MTOJIYYEHHbIE M3 3TUX HCCIEAOBAHMI ObUIM 3aJI05KE€HbI B OCHOBY MHOTHMX
oOnacTeil, BKIIOYasi MEIULMHY U COBPEMEHHYIO (DYHKIIMOHAIBHYIO MOP(OJIOTHIO.
B BoceMHaauaToM M JEBATHAALIATOM BEKaX, y4€HbIE, 3a()UKCUPOBAIU MHOXKECTBO
NOJIPOOHBIX AHATOMUYECKHX PHUCYHKOB pa3JIMYHBIX IMO3BOHOYHBIX, MHOTHE W3
KOTOpPBIX JI0 CHUX TOp UIMPOKO Hucnonb3dyeTcss ceronHs. CoBpeMeHHbIE
UCCJICIOBAaHUS aHAaTOMUU TPOAOJKAET MCIOJIb30BaTh 0a30BbIE pacceuyeHue u
OMMCAaHMsI, HO OCTaBajJCs YCTOMYMBBIM 3a CHYET BKIIIOUEHHS HOBBIX METOJOB
BU3yanu3auuu. Hampumep, mpakThka OYMCTKM W OKPackd TO3BOJISIOT
UCCJICIOBATESIM ~ M3YYUTh  CTPYKTYPY  KOCTH, MBIIIIBI U CYXOXHIHUS
OJIHOBpeMEHHO M Ha MecTe. [losiBlieHHe PEeHTreHOBCKOM TEXHUKH JalI0 YCIOBUS
M0-HOBOMY B3IVISIHYTh Ha CTPYKTYpPY KOCTH, KOTOpas Temepb JIONOJHEHa
kommbloTepHas tomorpadus (KT), koTopbie MO3BOJAIOT CO3AaBaTh TPEXMEPHbIE
Mozenu. MarautHo-pe3oHancHas Tomorpadus (MPT), kotopas BnepBeie B 1977
rofay, IOKa3aJll HW300pakeHUs BHYTpPEeHHEro cTpoeHus. Hakonen, Bce Ooiee
CIIOXHBIE KOMIIBIOTEPHBIE TMPOTPaMMBbl, CIIOCOOHBIE CO37aBaTh KOHEYHO-
AJIEMEHTHBIE MOJEIN TO3BOJSET JCTAIbHO PEKOHCTPYHPOBATH BHYTPEHHHUE
CTPYKTYpHBl KOMIIOHEHTOB opraHusma. KBaHTudukamus IBWKEHUS - OIHA U3
IJIaBHBIX 1ened (QYHKIMOHAIBHBIX Mopdosoros. MccienoBaHue KHHEMAaTUKU
IpOABUHYJIACh CO BpeMeH (OTOanmapaTroB /10 COBPEMEHHBIX BBICOKOCKOPOCTHBIX
KaMmep, KOTOpble MOTYT paboTaTh npu ckopocTH KamgpupoBanus 1000 kampos/cek.
Ho Hagala XX Beka, H3y4yeHUE JABUIKEHUS CBOAWIOCH K HEMNOJBHXHBIM
M300pakeHUAM U MPOCTOe HAOMIoACHNE (HalpuMep, AJUHA [1ara, OCHOBaHHbBIC Ha
cienpl oT jowagud B 1blUIM). OCHOBHBIM IPOJABHKEHHWEM B BHU3yaIH3allud
POM30IILI0, Koraa xynoxuuk, EadweardMuybridge, dotorpabupoBan aBmkeHne
KUBOTHBIX B OBICTPOI MOCIIEOBATEIBHOCTH, YTOOBI BU3YyaIM3UPOBATh OCHOBHbBIE
JIOKOMOTOpPHBIE Y30pbl. Pa3BUTHE LEUTYJOMIHOM IUIEHKHM W BUACOTEXHUKH EIle

OoJibllle  YAYUYIIMIO  CHOCOOHOCTH  (DYHKIMOHAIBHOTO  Mopdojora K
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(UKCUPOBAHUIOKUBOTHBIX I KOJIMYECTBEHHOTO ompeneneHus. CoBceM HeTaBHO
BBICOKOCKOPOCTHBIE KaMepbl MO3BOJWIM OWOJOraM 3axBaThiBaTh B HU(PPOBOI
dbopme upe3BbIUAHO OBICTPBIE COOBITHS, KOTOPBIE 10 CHUX TOp OCTAaBaINCh B
3HAYUTEIILHOM CTETNEHU TAWHCTBEHHBIMU. [IpuMepnl BKIIOYAIOT MPUBSZKY
MPUJATKOB K 3aXBaTy KPEBETOK W OAJUTUCTUYECKUE JABMIKEHHUS S3bIKa cajiaMaHIp,
npudyeM o00a OHU TPOUCXOJAT B TEUEHHE HECKOJIBKMX MMIIUCEKYH]I.
OTHOCUTENTFHO HOBBIM TEXHOJOTUYECKUM U KOHIENTYaJbHBIM JOCTH)KCHUEM
CTaJIO KCIIOJIb30BAaHUE BBICOKOCKOPOCTHOI'O OOOpPYAOBAaHMS ISl BU3Yyaldu3allud B
MOJIEBBIX YCJIOBHSIX, KOTOPOE MO3BOJIIET OUojoraM (PUKCUpOBATh MOBEJCHUE B UX
ecTecTBEHHOM cpene. Takas TEXHOJOTHUST OCOOEHHO TOJIe3HA [JISl TOJYYECHUS
JAHHBIX O KPYIHBIX MOPCKHMX MIJICKONMHUTAIOIINX, KOTOPHIC HEJIETKO H3yYUTh B
HeBosie. MccnemoBannsi aHaTOMUKM U (DYHKIIMKM MBI OBLTN €111€ OJJHUM Ba>KHBIM
HarpaBjieHueM (yHKIIMOHaIbHON Mopdonoruu. Kak u B ciiydae ¢ TEXHOJOTUSIMU
BU3YAJIU3aLUN JJISI U3YUEHUS IBUKEHUS )KUBOTHBIX, TEXHOJIOTUYECKUE NHHOBAIUU
POJOJIKAIM yIY4YIIaTh HAIY CIIOCOOHOCTH MOHUMATh PYHKIMIO MbII. HaunHas
¢ 1940-x ronos, snmekTpomuorpadus (OMI') ucnons3yercs ajis OOHAPYKEHHUS U
U3MEPEHUSI AaKTUBHOCTH MbIll. Korma MbIllbl aKTUBUPYIOTCS, MPOUCXOIUT
U3MEPUMOE U3MEHEHHUE DJIEKTPUUECKOTo 3apsiaa TkaHu. [lomelas mpoBOJIOYHBIE
ANEKTPOJbl B MBIIILBI U U3MEPSS CO3[aBAEMBIM TOK, MOKHO OINpPEAENIHTh, KOTIa
aKTUBHpYeTCs Mbia. OJHUM U3 paHHUX CTOPOHHHUKOB paboTel OMI Okt Kapn
["anc, KOTOPHII HamKcam HECKOJIBKO KHHT, OOBSICHSIONINX, KaK 3TOT METO MOKHO
MCIIOJIb30BaTh ISl U3y4YEHUsI MBIIIEYHONW (YHKIMU y >KHBOTHBIX. bornee mo3maHsis
pa3paboTKa, COHOMETpPHS, MO3BOJSET UCCIEAOBATENSIM H3YyYHUTh, KaK OTICIbHBIC
BOJIOKHA MBIIIL HM3MEHSIOTCS MO JIMHE BO BpeMs JBWXKeHUsA. BcraBnsds aBa
KpPOUIIEYHBIX KPUCTAJLJIA B MBIIIIEYHOE BOJIOKHO B Pa3HbIX TOYKAaX, MOKHO U3MEPUTH
M3MEHEHHE JIJIMHBI MBIIICYHBIX BOJIOKOH BO BpeMs COKpalleHus. B codetanuu c
OMI' coHomumeTpusi 0coO€HHO HH(GOPMATHUBHA, MOCKOJIbKY 3TH JIBa METOJa
OJIHOBPEMEHHO MPEAOCTABISIIOT MHGOPMALIUI0 O BPEMEHHM aKTHUBAI[MKM MBI U
M3MEHEHUSIX JUIMHBl B OTJEIbHBIX BOJIOKHAX MbIL. J[Jif MO3BOHOYHBIX KOCTH

CIyXaT BaXHbIMUONOpPOW s ABWxKeHus. [Iporecc nmoxkoMonuu, OCOOEHHO Y
78



KPYIHBIX JKMBOTHBIX (Hampumep, JIOIIAiel), HAKIAaAbIBAET KOJIOCCAIbHbBIE
HalpspDKeHWsT Ha KOCTH, @ OTHOCUTEIbHO HOBBIE METOJbI C UCIOJIb30BaHUEM
TEH30METPUYECKON TEXHOJIOTHUU TO3BOJSIOT HCCIEIOBATENSIM U3MEPSITh CTENEHb
KPYTAILIEro MOMEHTa (CKPYyUMBAIOIIEW CHIIBI) M HaNpsHKeHUE, HAJIO0KEHHOE Ha
KOCTU TpHU JIOKOMOIIMU. B aHanornyHom Kitoue CHIIOBBIE MIIAT(HOPMBI, KOTOpPbHIC
COCTaBJISIIOT YPE3BBIYAHHO YYBCTBUTEJIBHBIE TPEXMEPHBIE MacIITaObl, MOTYT
3 PEKTUBHO UBMEPSTH CUJIbI, KOTOPHIE KUBOTHBIE OKA3bIBAIOT MPU JBUKEHUU T10
3eMiIe.

OTU KUHETUYECKUE METOJbl TMO3BOJISIOT HCCIEAOBATENSAM JUISI U3MEPECHUS
TaKUX BEJIMYMUH, KaK MOIIHOCTbh, CHJIa, YCKOPEHHE M TOTPEOJICHHUE DHEPTrUU BO
BpeMs JBUTaTEIbHON aKTUBHOCTH. HakoHel, mocieaHue TEXHOJOTUYECKUE
HOBIIIECTBA TPEJOCTABIIIM OECIPEIEIEHTHYI0O BO3MOXXHOCTh BH3YaJIU3UPOBATH
JIBIDKCHHE KUBOTHBIX B JKHJKOCTH. B OTIMYME OT Ha3eMHOIO JBWIKCHUS, B
KOTOPO#l CHJIBI MOTYT OBITh KOJMYECTBEHHO C MOMOIIBIO CHJIBI IJIaTHOPMBI,
JIBUKEHUS B BOJHOM cpejie, Topa3fo OoJiee CIOXKHOW Mg M3ydeHUs. MeToqsbl,
Takde Kak IUppoBoii aHeMomeTpuun 10 wu3o0paxkenusm dyactui (DPIV)
UCIIOJIb30BAaTh MEJIKUE CBETOOTPAXKAIOIIHE YACTHUIIBI, KOTOPBIE B3aUMOJICHCTBYIOT C
Ja3€PHBIM JIY4OM, YTOObI BOCCTAHOBUTH BEKTOPHI CHJIbI, BO3HUKAIONIEH BO BpeMs
JBUKEHUST BOAHBIX THIPOOUOHTOB.

Oo6mme [IpuHiinmbI

31ech Mbl OMUIIEM HEKOTOPBIE OOIIME MPHUHIIMITBI U PE3YNIbTaThl HEJaBHUX
MCCJIEeI0BaHNN TI0 GYHKIIMOHAIBHOW MOP(}OIOTHU OCHOBBIBACTCS HA TPEX BAXKHBIX
HaIpaBJICHUI HCClEeI0BaHUN, a UMEHHO AHATOMHH, SHEPreTUYECKHE U HEPBHO-
MBIIIEYHON (QYHKITUH.

Anaromus. [Ipobrmembr ctpecca u MoOp(hOIOTHU HArpy3KH OOECIeYMBACT
OCHOBY TSI BCEX NBIDKCHUU. MHOTHX MOP(OIOTHYECKUX CTPYKTYP, MPU3BAHHBIX
BBIJICP)KMBATh MTUKOBBIC HAIPSHKEHUSI NIPU HOPMAJBHOM JIESITENIBHOCTH, TaKUE Kak
no0blya THUIIM, TPOTYJIKH WIM MPBDKKH, TaK Kak OTKa3 B MOPQOJIOTrHYECKOn
CTPYKTYype (Hampumep, nepeaoM KOCTH) MOTYT OBbITh KaTacTpouueCKUMHU. Takum

00pa3oM, B TIPOIIECCE DBOJIIOINM, >KUBOTHBIC MCIBITATN CHUJIBHBIM BBIOOD MJIA
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MOPGOJOTHYECKUX  CTPYKTYp, YTOOBI  BBIJICPKUBATh  BBICOKHE  IHUKOBBIC
HanpspbkeHus. Yacto wucmnoiib3yemass Mepa CHOCOOHOCTU KOCTH MPOTUBOCTOSITH
HanpsbKeHU Kod(GUUMEHT 3amaca, KOTOPBIM pacCUUTHIBAETCA MyTEM JIeJCHUS
MaKCUMAaJIbHOW Harpy3ku KOTOPYHO KOCTh BbIJEp>KUBaeT 0e3 cOOeB Ha TIHKe
HArpy3Kd HOPMAJIbHOW JBUIaTEJIbHOM AaKTUBHOCTU. Bompoc BBIIEpKUBATH
BBHICOKME TIMKOBBIE HArpy3Kd OCOOEHHO aKTyalibHa BO BpEMSl JIBUTATEIIbHOU
AKTUBHOCTH, KOT/Ia >KMBOTHBIE MOTYT OKa3bIBaTh BBICOKUW MUK CHUJI HA CYCTaBbI
KOHEYHOCTEH, TaKhe KaK KOJICHHBIM WM TOJEHOCTOMHBIM. JTa mpobiemMa
OCOOCHHO OCTPO CTOUT JJIsi OYeHb KpPYMHBIX >KMBOTHBIX (>300 kr), Tak Kak
KUBOTHBIE CTAHOBSITCS KPYITHEE, CIIOCOOHOCTH OINMOPHO-IIBUTATEILHOTO arapara
JUTSL TOTO YTOOBI TPOU3BECTH CHITY U MOJAEPKUBATh HAMPSIKCHUN YBETUUUBACTCS B
2, a Macca Tena yBeJauuuBaeTcs Ha Koadduuuent 3. J{pyrumu cioBamu, Kak 3BepH,
CTAHOBATCS  OOJIbIIIe, TOTEHIMAT JJI1 KaTacTPOPUUYECKOro TMOBPEKIACHUS
(HanpuMep, mepesoM KOCTH) pe3ko Bo3pacTaeT. ClieoBaTENbHO, MOXKHO OKUIATh
CWJIBHOTO 0TOOpa Ha (pakTopbl OE30MACHOCTU IIJISi KOCTEH MO MEpe YBEeIWYeHUS
pa3MepOB JKUBOTHOTO, a TAKXKE HCCIEAOBAHUN U IKCIIEPUMEHTOB C PA3TUYHBIMU
MJICKOTIMTAIOIIMMHU TIOKa3bIBAIOT, YTO BCE (akTopbl mnpumepHo (2-4) cpenu
MJIEKOIUTAOUIUX Pa3HbIX pa3MepoB. KpymHbIX MIEKONMUTAIOIUX KOMIEHCUPYETCS
JUIsl YBEJIWYEHUSI CWIbI, IPUHSB BO BPEMS IBWKEHUS, OYEBHIHO, IJISi CIIOHOB H
Jomaned, Hampumep OoJjiee BEPTHKAIBHYIO OCaHKy. OJTa BEpPTUKAJIBbHOM
MOJIOKEHUHM 00ECIIeYMBAET KPYMHBIX MIICKOMUTAIOMNUX OOJBIIUM MEXaHUYECKUM
MPEUMYIIECTBOM W  CHWKAeT  HAINpSHKEHHE  OTHOCUTEIBbHO  HEOOJBIIMX
MJICKONTUTAIONIUX, KOTOpPhIE MPUHUMAIOT OO0Jee COrHyTOe 1032 KOHEYHOCTEH.
Bompoc muKoBBIX Harpy30k Ha MOPGOJIOTHYECKHE CTPYKTYPHI TAKXKE aKTyaleH BO
BpeMsi JOOBIBAaHUS TUIIH, OCOOCHHO ISl KUBOTHBIX, KOTOPBIE TTOTPEONISIIOT OYEHB
rpyOyro numry. B 3ToM cMmbIcie )KUBOTHBIC, KOTOPBIE MTOTPEOISIOT KECTKHA KOPM C
TBEPJbIMU MOP(OJOTHUECKUMH CTPYKTYpaMH, Hampumep, Xpsll, OCOOEHHO
UHTPUTYET. XpsIIEBble KUBOTHBIE, TAKME KaK aKyJdbl W CKaTbhl, MOTPEOJISIOT
OOJIBIITYIO U TBEPAYIO J0OBIUY O€3 MCIOJIb30BAHMS YKPEIUICHHBIX KocTed. OaHuM

N3 CaMbIX SAPKHUX IIPUMCPOB 3TOI0 SABJICHHA ABJIICTCA CKaT, KOTOpBIﬁ MOXCT
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pa3gaBUTh B YEIOCTAX YPE3BBIYAHHO JKECTKHE MOJUIIOCKM U KpaboB. bonee
TLIATEJIbHBI OCMOTP BHYTPEHHEHW aHAaTOMUU YEJIFOCTEM IOKa3bIBA€T YCTPOMCTBO,
KOTOpO€ paboTaeT Tak ke, KaK LIUMIbI AJI1 OPEXOB, C KEPTBOW, BCTABJIECHHOU ¢
OTKPBITOM CTOPOHBIL. TpeyrojpHas CTPYKTypa YEIIOCTH 3aTE€M 3aKpbIBAETCS U
3¢ pexTuBHO MOAABISIET AOOBIUY. DTa KOHCTPYKLMS «ILEIKYHYHMKa» HaMHOIO
s pekTrBHEE TIPU pa3gaBIUBAHUM JTOOBIYM, YeM €Clii Obl CKAT UCMOJIb30BaJl CBOU
napajulesibHble  YacTH  YeNIOCTH, YTOObI OTKYCHTh MCHOJB3Yys  YEIIOCTH
napauienbHo. Kpome TOro, BHYTPEHHSSI AaHATOMMS YENIOCTEH CKaTa TaKkKe
NOKa3bIBAET HEKOTOPHIE MHTPUTYIOIIHE CXOJAIIMECS TMPU3HAKH C KOCTBIO.
HopMmanbHas KocTh, 0COOCHHO KOHEIl IJTMHHBIX KOCTEH, T/i€ MPOUCXOIUT OOoJIbIas
3arpy3ka Beca, YCWJIMBA€TCAd HaJIUMYMEM psAda BHYTPEHHHX  paclopok.
N3o6paxxenuss MPT demiocteil ckara TMOKa3bIBalOT aHAJNOTUYHBIM  HaOOp
YKPEIUISIOINX PAcCIoOpOK, KOTOPBIE IMO3BOJISIIOT CKAaTaM MPOU3BOAUTH BBICOKHE
CUJIBL, HE IOBPEK1ast YEIIOCTH.

OHepreTuka: ynpyrue 3JI€MEHThl B KaueCTBE ABMXKYILEH CHIIbI JABUKCHUS
TpebyeT sHeprun. [ )KMBOTHBIX 0€3 NMPUBBIYHBIXOPTaHOB JBM)KCHHUS, JBUKCHUE
CO3Ja€TCA C IOMOLIBIO PA3JIMYHBIX MEXAaHU3MOB, TaKUX KaK T'HIPOCTATUYECKOE
JaBJIEHUE, HO JJIs1 OOJIBIIMHCTBA KUBOTHBIX C MBIIIIIAMHU, OOIIETIPUHATON MOJEIN
3aKJII0YaeTCsl B TOM, 4YTO MBIl IPUBOJ TNEPEABUKEHHUS C ITOMOILIBIO
MOJIEKYJIIPHBIX MOTOPOB, TaKW€ KaK MHO3MH, KOTOPBIM IPeoOpa3yeT XMMUYECKYIO
sHepruio (B Buae AT®) miid NOTEeHIHAIBHON SHEPTUH.

CorylacHO 3TOW TOYKE 3pEHUs, CKOPOCTh WM WHTEHCUBHOCTH JBUKECHUS
JNOJDKHBI TECHO KOPpPEJIHUpPOBAaTh C KOJMYECTBOM IOTPAY€HHOW dHepruu. i
OOJBIIMHCTBA JBMKCHHUM, YIPABISAEMbIX MBILIIEH, 3TO MPOCTOE MpeAcKa3aHue
noATBepkAeHO. Hanmpumep, kak penTuinm, pacxoasl JIMHENHO BO3PACTAIOT 0 TEX
II0p, NOKA JKMBOTHOE HE JIOCTUTHET MBIIIEYHOIO MCTOIIECHUSA, U B 3TOM CiIydae
MbIlIeYHass (QYHKOUS OBICTPO yMEHBIIAeTCs H3-3a ycTanocTH. OpHako 3TOT
OCHOBOIIOJIATAIOIIMN MPHUHIMII «IBUTAThCSl OBICTpPEE, yCEpAHEE» HE SBISETCS
yHUBepcanbHbIM. Korga ucciaenoBaTeny Havaiay BBIYKMCIATh YPOBHU DHEPro3arpar

Y KPYIHBIX MIICKOIIMTAIOIIHNX BO BPEMA IICPCABHIKCHHA, OHH 3aMCTHIIM, 4YTO B
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HEKOTOPBIX CIIy4yasiX pacXojbl YBEIMYMBAIUCH Obl JIMHEMHO CO CKOPOCTHIO Ha
HU3KUX M YMEPEHHBIX CKOPOCTSAX, HO TMpu Oo0jJee BBICOKUX CKOPOCTAX
SHEPreTUYECKUE PACXO/Ibl YACTO YBEIUYMUBAIUCH TOPA310 MEJICHHEE.

[IprmeyaTenbHBIM IPUMEPOM SIBIISIETCS. IPBIKOK B KEHrypy. [Ipu mpbhkkax
Ha MaJIBIX CKOPOCTSIX SHEPreTUYECKHUE 3aTPaThl PACTYT JUHEUHO, HO HA BBICOKHX
CKOPOCTSIX KEHT'YPY MOXET JIBUTAThCsl TaK K€ JEHIEBO (C PHEPreTUYECKON TOUKHU
3peHHsi), KaK €cJii Obl OHM JBUTAINCH C 0Oo0Jiee MEIJECHHBIMU CKOPOCTSMH.
JpyrumMu ciioBamMu, 3TH >XKMBOTHBIE, KaKeTcs, oOMaHbiBaloT. OHU YBEJIMYHUBAIOT
CKOPOCTh, HE MOTPEOJIsisi AOMOTHUTEIbHON SHepruu. OOIMpHBIE UCCIEAOBaHUS
AHAaTOMHMHU KPYIHBIX MIJICKOMUTAIOIINX, TaKUX KaK KEHTYpy U JPYTHUX KPYMHBIX
KOMBITHBIX >XUBOTHBIX (OJICHEH, ra3esiei), JajiM MOTCHUHAIbHBIA MEXaHU3M IS
3TOU SHEPTUYHON SKOHOMHUM.

MHorue KpyrnHble KOIBITHbIE HWMEIOT YJJWHEHHbIE W PacCUIMpPEHHbBIC
CYXOXWJIHsI, KOTOPBIE IEUCTBYIOT KaK MPYKHUHBI BO BpeMs IepenBuxenns. Koraa
HOTAa JKMBOTHOTO KOHTAaKTHPYET C OMNOPOH TMpH JIOKOMOIMU (OCOOCHHO mpHu
OBICTPOM TIEPEJBIDKCHHH), CYXOXKHJIME€ WJIH CBSI3KA CXKHUMAIOTCS, COXpaHss
YIOPYTyI0 2HEPTUI0 MOJ00HO cKarod mpyxuHe. Korga croma MOKHIaeT 3eMITIO,
JaBJICHUE HA C)KAThle CYXOXKWJIUS W CBSI3KHM OCBOOOXKIAETCs, a ynpyras oTiada oT
ATUX MPYKUHHBIX CTPYKTYP OOECIIEUNBACT JOMOTHUTEIBHYIO CHUTY JUIS IBUKCHUS
YKUBOTHOTO, YTO MPUBOJUT K SHEPreTUYECKON SKOHOMHUH.

Nnes o TomM, 4TO JIOKOMOLMSI JBHXKETCS, IO KpAalHEW Mepe OT4YacTH, C
MOMOIIBIO0 CKUMAIOIIMX MPYXUHHBIX MEXaHW3MOB, MPEJCTABISAECT COOON MpUMED
KJIacca yIPyruX MEXaHU3MOB, KOTOPbIE MOTYT CO3/aBaTh CUJIY JUJIA TI€PEABUKECHUS
MPY OTHOCUTEJIBHO HU3KUX DHEPreTHYeCKux 3arpatax. OCHOBHBIMM BUHOBHUKAMHU
SIBIIAIOTCSL BBICOKOARJIACTUYHBIE CTPYKTYPbl, TAKHE KaK CYXOXXWJIUA U CBSI3KH, HO
MBIIIIA Takke o0JagaeT HEKOTOpPOW  AIacTHYHOCTHIO.  Mcmonb3oBaHue
3JIACTUYHBIX JIEMEHTOB JJIs1 SKOHOMUHU YHEPTUU MPEJICTABIISIETCS TOBCEMECTHBIM B
KHBOTHOM MHpPE U YacTO JIaeT 00jee BBICOKYIO MPOU3BOAUTEIBHOCTh, YEM MOYKHO
ObUIO OBl TIpe/iCKa3aTh, OCHOBBIBASICh Ha TMPOCTHIX BBIYUCICHUSIX TOJIBKO

MBIIIEYHOW CHWIbl. Hampumep, HEKOTOpBIE JSATYIIKA MOTYT «HAKaILIMBATh
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DHEPIUI0 B CYXOXWIMAX M CBSI3Kax Iepen npbbKKamu. lIpu mpepkke, KOTOPBIN
MHALMMPYETCS. MX MBIIIAMUA 3aJHEM KOHEYHOCTHM, 3Ta HAKOIUIEHHAs ymIpyras
SHEPrus BbICBOOOXKIAETCs, oOecrneyuBasl JIONOJHUTEIBHYIO CHILy, KOTOpas
MO3BOJISIET JIATYIIKAM TMpBIraTh Ha OOJIbIIME pAcCTOSAHMS, YE€M Ha OCHOBE
MOITHOCTH OJTHOW MBIIIIIBI.

OTtpbiBOYHBIE 00pa3llbl BKIIOYAIOT MEXAHU3M KaTamyjdbThl B KPOLIEYHBIX
HAaCEKOMBIX - Ky3HEYMKaX, B KOTOPBIX YIpyras OJHEpPrusi COXpPaHIETCA H
BITOCJIEJICTBUM OCBOOOKJIAE€TCS MEXaHM3MOM 3axBaTa BO BpeMs MpbDKKa. bioxu
OpPE/ICTAaBISAIOT COOOM, ToXKalmyi, caMblii 3(QEeKTHbII npuMep SIACTUUYHBIX
MEXaHU3MOB [UIsl TOBBIIEHUS A(OPEKTUBHOCTU: OOBSICHIETCS, PE3UITHMHOM,
BBICOKORJIACTUYHBIM TPOTEMHOM B HOTax, pACTATMBAETCA, M 3Ta BJacTUYHAas
SHEPrus 3aTeM OBICTPO BBICBOOOXKIAETCSA, YTO IO3BOJSET MPOU3BOJIUTH OYECHB
Oonpivie yckopeHusa. Takas @opMa HAKOIUJICHUS SHEPIMM DHEPreTHYECKU
BBIT'OJIHA, IIOTOMY 4YTO 3T€PUH MEIJICHHO PACTATMBACTCS IPU MAaJbIX BBIXOJHBIX
MOIIHOCTSIX, HO OBICTPO BBICBOOOKIAETCS, MPOU3BOJS BBICOKYIO MOIIHOCTH 3a
OYeHb KOPOTKUH NEPHUO]] BPEMEHH, MOJJOOHO KaTaIyibTe.

Opna xopomo u3ydeHHas (opmMa SKOHOMHH JJIACTUYHOW JHEPruu Oblia
chopMynrpoBaHa B TMPOTHOCTUYECKON MOJIETH, HA3BaHHOW MOJIETBI0O Macca -
npyxuHa. Macca-npyxuHa MoJeidb Haubojee NpUMEHHMa I KPYIHBIX
Ha3€MHBIX JKMBOTHBIX (HampuUMep, KEHTypy), M MOJAENH OOJIbIIONH MAacChl
(HampuMep, Teno), NPHUKPEIUICHHBIH K OOJBIION TPYXKUHHOM CTPYKType
(KOHEYHOCTh C €€ CKHUMAIOIMMH CYXOXHIMSAMH U CBA3siMH). Bo Bpems
NEePEeIBIKEHHSI Macca COKUMaeT MPYKUHY B cepefuHe (as3bl CTOIKH, a 3aTeM TeJo
BOCCTAHABIIMBACT YNPYIyl0 SHEPTUI0 B KOHIE (a3pl cToiiku. Mopaens macca -
OpYyXXHHA OCOOCHHO TIOJIE3HAa JJIsi YCTAHOBJCHHS SHEPreTHUECKUX pa3auuuid
MeXIy X0Ib0oi M OeroM y KpYyNHBIX MJEKOMMUTAIOUIUX, TaKUX Kak Joau. Bo
BpeMsi X0JbObl Oenpo clenyeT 3a JBUKEHUEM IIEpEBEPHYTOrO MasTHUKA H
OyKBaJIbHO CBOpAauyMBaeTCs HaJ KOJEHOM, C HEOOJBIIMM CKATHEM YIPYTHUX
CTPYKTYP B KOJEHHOM cycTaBe. B oTiauume oOT 3TOro, BO Bpems Oera,

Ta306eI[peHHBII71 CyCTaB IIpOXOoAUuT B CCPCAHMHC, a JOJIaCTHYHBIC JJICMCHTBLI B
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KOJIEHHOM CYCTaBE CXKaThl, YTO 00ECIEYMBAET HEKOTOPOE AIACTUYHOE XPAHEHUE U
oTHavyy. JTO pasrpaHUYeHHe MOJAPa3yMEBAET, YTO Oer 0ojiee aKTUBHO MCIOJb3YyET
yapyrue sieMeHTbl. OgHako XoApda Takke HaeT HEKOTOPYH IHEPreTUYECKYIO
BBITOJly OT TOro, Kak OeApo CHayalda MNOJHHUMAeTCid K BEPXYIIKE MAasTHHKA,
KOTOpBbI TpeOyeT sHepruu, a 3areM onyckaerca. CHMIKEHUE Ta300eIpeHHOTO
CycTaBa SHEPreTUYECKH JelleBie, YyeM MNOoAHATHE Oelpa u3-3a MpeoOpa3oBaHUs
NOTEHLIUAJIbHON YHEPTUU B KHHETHUECKYIO YHEPTHIO.

BaxxHbIM cooOpakeHHeM SIBIISIETCSA TO, YTO SHEPIeTUYECKUE BBITOJbl TAKUX
BECEHHUX CTPYKTYpP, BEPOSITHO, SIBISAIOTCS HamboJee MPO3pauHbIMU Uil Oojiee
KPYIHBIX )KUBOTHBIX (HAIIpUMeEp, JIOIIA/IeH) U, BEPOSTHO, MEHEE BaXKHBI JUIsl OUYEHb
MEJKUX >KHUBOTHBIX, TaKUX KAaK HACEKOMbIE. DTO OOBSCHSIETCS TEM MPOCTHIM
dakTomM, 4TO OOJiee KPYNHbIE KUBOTHBIE H3-32 UX OOJIBIION Macchl MOTYT
OKa3bIBaTh ropasio 0oJjiee BBHICOKHME CUJIbI Ha CYXOXKUJIHUS U CBSI3KHM BO BpeMs

MNEPCABHIKCHUA 110 CPABHCHUIO ¢ MCHBIIMMHU KMBOTHBIMH.

HepBHo-MbIeyHass (QYHKIUSA: BBICOKOYACTOTHBIE W OQTUCTHYCCKUE
JIBUKCHUS.

HecMoTpst Ha IIMPOKO  PacHpOCTPAaHCHHOE  BIMSHUEC  DJIACTHUYHBIX
MEXaHM3MOB Ha »XHUBOTHOE I[aPCTBO, MBIIIIBI OCTAIOTCS OCHOBHBIM JIBUTaTEICM
OOJIBIITMHCTBA JBM)KCHUM, TAaKUX KaK CJeXKa, NMPhDKKH H Oer. CeTh MBIIIIII,
MPUKPEINICHHBIX K KOCTSAM 4Yepe3 CYXOXKWIHSA, W HEPBbI, HHHECPBHUPYIOUINEC WX,
COCTaBJISIIOT HEPBHO-MBIIICUYHYIO CUCTEMY. HepBHO-MBIIIIEUHYIO CHCTEMY MOXKHO
paccMaTpuBaTh KaK JBE OCHOBHBIC YacTH: CaMH MBIIIIBl ¢ WX Pa3THIHBIMH
CTPYKTYPHBIMH KOMIIOHEHTaMH H HEPBBI, KOTOpPbIE WX HWHHEPBHPYIOT, H
obecrieunBarOT MPOBOJAKY TS 3HPEKTUBHOTO KOHTPOJIS. B HOpMaTBHBIX YCIOBUSX
JBIDKCHHE OOJIBIIMHCTBA CYCTaBOB MOXKHO pPa3yMHO CMOJICIUPOBaTh, HO
HEKOTOPBIC OSKCTPEMaJbHBIC BHJBI JBHXXEHUS CTaBAT BBI30B TPaTUIIHOHHBIM
MPEACTABICHUSIM JUHAMHUKH MBI, BBICOKOYaCTOTHBIC NIBHKCHHUS, TaKue Kak
npebe3kaHue XBOCTa B rpeMydux 3mesx ¢ gacrotod 90 I'm m Bokamusamus B

HEeKOTOpbIX ka0 - 200 ', mpeACTaBISIOT 3HAYUTENBHYIO MTPOOJIEMY NIl HEPBHO-
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MBIIIIEYHOM cucTeMbl. Ha mepBoM mpoxojae MOXKHO ObLIO OBl J10TaiaThbCs, YTO
MpUPOJIa yxKe MpeaoCcTaBuia pelieHrue To MpoOIEeMbI B BUI€ PA3TMUYHBIX MBIIIII]

Tuma, Kaxabld W3 KOTOPBIX YHUKAJIBHO TMOAXOAUT JJIsl Pa3IUYHBIX
CKOpPOCTEH CaTusi W Cco3JaHus CWibl. Hampumep, MbIIbl € OBICTPHIM
MEePEKIIIOUCHUEM TIO3BOJISIOT KUBOTHBIM TPOU3BOJUTH OBICTPHIE U MOIIHbBIC
(BBICOKOCUJIBHBIE) JBIDKCHHS B TEUEHHE OTHOCUTEIHHO KOPOTKUX TIEPHOJIOB
BPEMEHHU, TAKWX KaK B3PBIBHBIE CKAUKW, TOTJA KaK MEIJICHHbIC MbIIICUYHbIC
BOJIOKHA 00€CTeurBalOT 00Jiee YCTOWYMBBIC U MEHEE MOIIHBIC JIBUKCHUS, TaKUe
KaK TMOJJIEp’)KaHUE HEMOJABUKHOW MO3bl. Jlake BBICOKOCKOPOCTHBIEC IPOXKAIINUE
MBIIIIBl OBITM OBl B 3aTPyJHEHUHU JJIS BBIIOJTHEHUS TAaKUX BBICOKOYACTOTHBIX
JIBIDKCHHM, TaKUX KaK HaOJI0JeHUE, OCOOCHHO B T€YCHUE JITTUTEIBHBIX MEPHOJIOB
BpeMeHH. [loMuMO HEOOXOTUMON KOOPAMHAIMKA MEXIYy MO3TOM, HEpBaMH U
MBIIIIAMH, TAKUE BBICOKOYACTOTHBIC JIBUKCHUS SBJISIOTCS CIOKHBIMHU IO APYTUM
OpUYMHAM, TaKUM KaK CKOpPOCTh OOMEHa Kalbliug (BOAUTENb MBIIICUHON
¢ynkiun), ATO 1 BO3MOKHOCTh OBICTPOI MBIIIEYHON ycTanocTu. OCMOTp MBIIIII,
UCIIOJIb3YEMBIX B BBICOKOYACTOTHBIX IEPEMEIICHUAX, TAKUX KAaK rpemMydas 3Mmes,
MOKAa3bIBAET HECKOJBKO KIIFOUEBBIX MPHUCTOCOOJCHHUM NJisi OBICTPBHIX JIBUIKEHUH.
OTU MBIIIB  IEMOHCTPUPYIOT YIIYYIIEHUE BBICBOOOXKICHUS M CEKBECTpalluu
KUIbIUS W3 CapKOIUIA3MATUYECKOTO PETHUKYJIyMa, 4YTO IPUBOAUT K BBICOKHUM
TEMIIaM KaJlblUsl B MBIIIEYHBIX BOJOKHAX. DTU MYCKYJIbHBIE BOJIOKHA TaKKe
JEMOHCTPUPYIOT BBICOKME CKOPOCTH IPUKPEIUICHHUS U OTHAEIICHUS MHUO3MHOBBIX
MOTIEPEYHBIX MOCTHKOB U OBICTpOE yJAJICHUE KalbIUs W3 XEJNEPHBIX OEIKOB.
['pemydast cMech TpeMydnXx 3Mel OCOOCHHO IyTaHa, MOCKOJBKY TpEeMy4He 3Meu
MOTYT TpeIlaTh HA YPE3BBIYAWHO BBICOKMX YaCTOTAX MPHU OTHOCUTEIBHO HHU3KUX
SHEPreTUYECKUX 3aTpaTax.

Kpome Toro, Mblmel, ydacTByIollue B JApede3re, AEMOHCTPUPYIOT
MHTEPECHOE CBOMCTBO: MO MEPE YBEIUYECHUS CHIIbI JpeOe3KaHusl IHEpreTudecKas
CTOMMOCTbh MBIIIECYHBIX MOAECPTUBAHUN OCTAETCA MOCTOSIHHOW. ODTH MBIIIIBI, TO-
BUJIUMOMY, 00/1a1al0T YHUKAJIBHBIM 3HEProcOeperaroinm cCBOHCTBOM, a UMEHHO, C

YBCIMYCHHUCM YaCTOThI I[pe6e3)KaHI/IH, YBCIMYINBACTCA TAKIKC z[pe6e3>1<amaﬂ CHla,
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HO DJHEpPreTHYecKas CTOMMOCTh KaKIOTO TOACPTHMBAHMUA MBIIIIBI  OCTaeTCA
MOCTOSSHHOW. BrTopas 3HauuTenbHas mnpoOsiemMa HEPBHO-MBIIIEYHON CHUCTEMBI
MpOSIBIISICTCSl B BHUJAE YPE3BbIYAiHO B3PHIBHBIX ABWKEeHMNA. Hampumep, mHOrme
JSATYIIKYA TOJIAraloOTCsl Ha YPE3BBIYAHO OBICTPBIC MPOEKIUU HX SI3bIKa (KOTOpHIC
MOTYT HMETh MECTO B TedyeHue nepuogoB BpeMeHun a0 30 mc wmum 30
OJTHOTBICSYHBIX JTOJIEW CEKYH[IbI), YTOOBI 3aXBaTUTh JOOBIUY.

Y GONBIIMHCTBA KUBOTHBIX, KOTOPBIE UCIOJB3YIOT S3BIKH JJIST KOPMJICHUS,
A3BIK TICPEMEIIACTCS aKTHBHBIM IMOTIOJHEHHEM MBIIII, a 00IIas IJIMHA MPOCKIHH
ymepeHHast (<2% oT muMHBI Tejda WM MeHee). B HEKOTOphIX cajamaHjpax,
Harnpumep, B pojae Hydromantes, si3p1k MoskeT mpoerupoBaTthes Ha auHy 10 100%
JUTMHBI TE€JIa BCETO 3a HECKOJIbKO MHIJUTMCEKYH. VcciaenoBaHuss aHATOMUN BOKPYT
ATOTO YAJMHEHHOTO $3bIKAa IMOKa3bIBAlOT HEKOTOPHIC BOJIOKHA MBIIII, KOTOPBIC
CYIIECTBEHHO CYXAIOT S3bIK, MPOCHHUPYS] €r0 W30 pTa Ha BBICOKHX CKOPOCTSIX,
noJ00HO TOMY, Kak ceMs apOy3a COKMMaeTcsi MeXy najblamu. [[pyrue Mbllibl-
pPETPaKTOpbl 3aTe€M HaMaThIBAIOT JJIMHHBIM SI3bIK IIOCJI€  HCIIOJIb30BAHUS.
Pe3synbrarom siBisieTcsl B3pbIBHAsI OayuiMCcTUYECKas MPOEKLHUs sI3blKa, B KOTOPOM
SI3BIYOK JBHJKETCS caMO coOoM, 0e3 Kakoro-inOo IOMOJIHHUTEILHOIO BBOJA
SHEPruM 3a Mpefesibl  IMEepBOHAYAIbHOIO  cxatus. Bo3MoxxkHo, Oonee
BIECYATIISIIONIMM MPUMEpP HCXOAUT OT XaMEJEOHOB, KOTOpbIE Takke o01anaroT
0aJUTMCTUYECKUMH CBOMCTBAMH CBOMX S3BIKOB, KOTOPbIE MOTYT YBEIMYMBATHCA B
7iBa pasa /10 UX JUIMHBI TeJa U KOTOpPbIE TAKXKE MPUIIMUIAIOT K J0OBIYE C MOMOILBIO

BCaCbIBaHMHI.

[Tpumepsr

UtoOsl naTh 0030p MHMPOTHI METOAOB M BOIMPOCOB, HCIIOIB3YEMBIX
GyHKIIMOHAIBHBIMA MOp(dOIoraMu, MBI MPUBOJMM YETHIPE KPATKUX TMpUMepa
WHTETPATHUBHBIX MCCJICIOBAHUM, OXBATBIBAIOIIUX PsJ Pa3IUYHbIX TaKCOHOB
KUBOTHBIX.Pa3HOOOpa3ue JTOKOMOTOPHBIX PEKUMOB Y KUBOTHBIX SIBIIICTCSI OJTHOU
M3 CaMbIX [OPAa3UTENIbHBIX OCOOCHHOCTEH HBOJIIOIMU JKUBOTHBIX. YacTo

YIOMHUHAEMOM OCOOEHHOCTBIO 3TOr0 pazHOOOpa3usi SABISICTCS TUXOTOMHSI MEXKIY
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PENTUINSAMHU ¥ MJIIEKONUTAIOIIMMHU B UX a3pO0HOM crmocoOHOCTH. B TO Bpems kak
MJIEKONUTAIOLME O0JaJat0T 3HAYMTEIbHON a’pOOHON CHOCOOHOCTBIO M MOTYT
paboTaTh Ha OTHOCUTEIBHO BBICOKUX CKOPOCTSX B TEUCHHUE ATUTEIHHBIX MEPHOIOB
BpeMeHu (> 30 MUH), penTIIUU ObICTPO MEPEKITFOYAIOTCS C a9POOHBIX aHAIPOOHBIX
JBW)KCHUN BO BpeMs ObICTPBIX ABMKEHHN. OJTHAKO MEXaHHU3M ATOU TUXOTOMHUU HE
OBUT MTOJTHOCTHIO MOHST, HO OJTHO BO3MOXHOE OOBSCHEHUE MOXKET OBITh MOIYICHO
U3 THIOTE3bI OCEBOW CBS3H, KOTOpAsi yTBEPXKAAET, UTO SIIEPHUIIBI CTATKUBAIOTCS C
peciMpaTOpHBIM KOMIIPOMHCCOM TIpU JIBIDKEHWH Ha CpPEJHUX M BBICOKHX
ckopocTsx. Smepurpl ¢ OOKOBBIMH BOJHAMH Teja TYJOBHUINA, KOTOPHIE
NPOU3BOMAATCS C YEPEJAOBAHUEM OJHOCTOPOHHUX COKpAIIEHUH MEXpeOepHBIX
MBI, MexpeOepHbIe MBIIIIBI TAKXKE HMCIIOJIB3YIOTCS B JIBYCTOPOHHEM TOPSIKE
JUIS BEHTHIISALIMU JIETKAX BO BpeMs OTAbIXa abixaHus. CiemoBaTenbHO, THIIOTE3a
OCEBOH CBSI3M TPEJCKa3bIBAET, YTO IO MEpPE TOr0 KaK >XUBOTHOE YBEIMYMBACT
CBOIO CKOPOCTh, JbIXaHUE OyneT momaBnaThes. OMHaKO mpenplaymias padora c
mouutopamu (Varanusspp.) u 3enacHeiMu ryanamu (lguanaiguana) mpemocTaBmiia
CMEIIIaHHYI0 TOJJEPKKY 3TOM THIOTE3bl. VcciaemoBaTenn HCIONB30BaIl BUJCO.
Paguorpadus ans HaOMrOACHUS 3a MEPEIBMIKCHHEM B MOHUTOpax caBaHHBI (V.
exanthematicus) wu 3eieHbIX wWryaHax. OTOT METOA MPOMU3BOAUT BHICO-
PCHTTEHOBCKHE CHHMKH, KOTOpBIC IIO3BOJIAIOT HAONIONATh 3a BHYTPCHHHMH
CTPYKTYpaMmH, B JIaHHOM CIy4ae C TMOJOCTBIO WM TOpyioM. JlaTuWku naBieHus,
MMITJIAHTUPOBAHHBIE B JIETKUE U MOJOCTh MOJOCTH, IPEIOCTABUIN WH(DOPMAITUIO O
[UKIAX JbIXaHusd. Pe3ynapTaThl OBLTM B COTJIACHMM C THUIOTE30M  OCEBBIX
OTPaHUYCHUI WHTEPECHBIM CIIOCOOOM. Y 3€NeHBIX WryaH BEHTWJISIHS JIETKHUX
yMEHbIIadach MO MeEpe YyBEIUYEHHUS CKOPOCTH JIOKOMOLIMH, Kak H
MPOTHO3UPOBAIOCh. OJHAKO B MOHUTOpPAX CaBaHHBI BEHTWISIUS JIETKUX HE
yXyamanachk npu 0ojee BBICOKHMX CKOPOCTSAX. Buaeopaamnorpadsl mokasanu, yTo
STOBUTHIC SIIIEPHUIIBI UCITYCKAIOT TPHI3YIIYIOCS MOJAKAYKy K BO3AYXY B Jerkue. To
€CTbh, XPAIIEBOM ammapaT C)KMMaeT MOJIOCTh, CO3/1aBasi MOJIOKUTEIBHOE JaBICHUE
U BBI3BIBas TEpEMEIICHHE BO3Ayxa B Jierkue (pucyHok 1). Drta pabora sBisieTcs

HarlIiAHbBIM  IIPUMCPOM TOI'O, KaK IIPaBHUJIbHOC IIPHMCHCHHC TCXHOJIOIMH
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MO3BOJISIET G yHKIIMOHATBHBIM Mopdonoram MPOBEPSITH TUTIOTE3bI
GYyHKIIMOHUPOBAHUSI OpraHuM3Ma y »KUBOTHBIX. B 3TOM ciyuae wuccienoBaHue
oOecrnieunBaeT MOJJEPKKY THUIIOTE3bl OCEBBIX OrPAaHUYCHUM, MOKa3bIBasi, YTO
OpraHu3Mbl OOOIUIN OTPAaHUYEHHE C TOMOUIBIO HBOIIOIMY T'YMOPAJIIBHOI'O HAacoca.
JlunaMuKa )KUJIKOCTH BO BpEeMs IJIABaHUSI CHHEKa0EpPHOTO COJTHEYHUKA.

MHorue XKMBOTHBIE MEPEMEIIAIOTCS B BOJHOM Cpeje, TaKUEe KaK PhIObI, MOPCKHUX
MJIEKOIUTAIOIIUX U OECIIO3BOHOYHBIX. B OT/iMYMe OT Ha3eMHBIX Cpell, B KOTOPBIX
KOJIMYECTBEHHAsI OLIEHKA CUJIbI OTHOCUTENILHO MPOCTa,CclIeNaTh 3TO B BOAHOW cpefie
ropazio ciioxkHee. BOIHBIX OpraHu3Mbl, Kak MPaBWIO, JBUXKYTCA B JKUIKOCTH C
MOMOIIbIO CHEIUATU3UPOBAHHBIX TPUIAATKOB, KOTOPBIE JaBAT Ha >KUIKOCTb.
Pa3ButHe coBpeMEHHBIX METOJO0B UCCIICIOBaHMS OB BAXKHBIM IIArOM BIIEPE]T IS
MOHUMAHUSI BOJHOM MEXaHHMKH, IMOTOMY UYTO 3TO TMO3BOJIMJIO BU3yaIM3alUs ITHX
0oJee CIOXHBIX BEKTOpOB cui. VcciemoBanus OKyHs IMMOKas3aji, YTO CIOXHYIO
JTUHAMUKY >KUJKOCTH, CO3/laBaeMble pbl0a MOKET ObITh KOJUYECTBEHHO M3MEPEHA.
Jist  nocTWKeHWs OTOW IIeNIM, KCCIIeI0BAaTeNId HCIOJb30BAIM  CIEIUaTbHbIC
npuOOpbl, YTOOBI HM3MEPUTh JMHAMHKY IUIABAHUSICHUHEKA0EPHOTO COJTHEYHHMKA
(lepomismacrochirus). Boma B ©Oacceiine Obula  HAIOJHCHACTEKISHHBIMH
OycuHamMuc HEOOJBITUM, OKOJO0 12 MM B IHaMETpOM, MOKpPBITHIECEPEOpPOM. DTH
IIAPUKH OCTAIOTCS BO B3BEUIEHHOM COCTOSIHUM B TOJIIE BOJBI B OTHOCHUTEIBHO
PaBHOMEpPHBIM  paclpeleleHud U MOJCBEYEHbl C  IOMOIIbIO  Jazepa
chokycupoBaHOro B TUIOCKOCTH. Kak ppl0ba TutaBaeT, B3auMMOJCHCTBYSI C BOJOW?
BricokockopocTHass mu@poBas BUACO3ANUCh JBUIKEHUS YACTHUIl, U ITH BHUICO
MO3BOJIAIIOT KOJIMYECTBEHHO OLEHUTH CHUJIbI, JIEUCTBYIOIIME HA PbIOY B TEKyuyei
cpe/ie U U3MEPSUIN BUXPEBBIE CKOPOCTH.

CbeMKH C pa3HbIX TOYEK, MO3BOJSET MPOAHAIU3UPOBATH 3TU CHIIBI B TpeEX
u3MepeHusx (puc. 2). Ha memnmennsix ckopoctsx (0,5 mimuHBI Tema B CeKyHIY),
KOrJla CHHEXa0EepHOTO COJHEYHMKA HWCIOIb30BAaHUU TMPU JABUIKEHHUH TOJIBKO
TPYAHBIMA  TUTABHUKAMH  TIPU  TUTABAHUH. UccnenoBaTenn  Takxke
OOHApPYXUIN3HAUYUTEIIbHBIE CHJIBI, KOTOPbIE MOTYT MOMOYb B MaHEBPEHHOCTH.

10T Ioaxon OBIT 3HAYNTEIBHBIM HE TOJIBKO B €r0 OTACIIBHBIX OTKPBITHAX, HO CIIC
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1 obecreunBaeT MOPOXKHYIO KapTy JUIsl OYAyIIero WCCICIOBAaHUS B JIBIKCHUU
BOJHBIX )KHBOTHBIX.

OmHuM W3  caMbIX HMHTEPECHBIX HOBOBBEICHHMH B(QYHKIIMOHATHHAS
Mopdosiorus Oblla peanu3aius SBOJIOIUOHHBIX MPUHIUIIOB, TaKUX, Kak
CpaBHUTENBbHBIE  MeToAbl.  [loToMy  d9ro  MHOTHE  (YHKIIMOHAIbHBIE
MOP(OJIOTHYECKHE TIOXO0/IbI TTOAPOOHO OMUCAHBI B MPUPOJE, MCCICIOBAHUS, KaK
NpaBWIO, OrPAaHWYMBACTCI  OJAHMM  WJIM  JAByMs  Bujaamu.  OJHaKo,
YCOBEPIICHCTBOBAHUS B TEXHOJOTHH TIO3BOJIMJIM HCCIICIOBATEISAM 3alHCcaTh
nopoOHbIe  (YHKIIMOHAIBHBICE W3MEPECHHUS Ha Ha0Opax BHJIOB, KOTOpHIE
Pa3IUYArOTCS TI0 YKOJIOTHH W TMOBEJICHUS. JTOT MOAXO0] ObLI OCBEIICH B HEJIABHEM
UCCIICIOBAHUN Ha TPBDKKAXKapHOCKOW SIIEPHUIIbI aHOIKMC (POJI MTyaHOOOPa3HBIX
SIIEPHUI] CEMEHCTBA aHOJIMCOBBIX ). KapuOckue SIeprIlbl aHOJUCPACTIPOCTPAHCHBI
MIOBCEMECTHO Ha OCTPOBE, U OJHA U3 OCHOBHBIX OCOOEHHOCTEH MX IBOJIOLUOHHOTO
paznuuus B MX CIOCOOHOCTH TpbIraTh W OeraTh. HexkoTopwie BUABI SIBISIOTCA
BBIIAIOIIMECS MPBITYHBI M OErYHBI, B TO BpeMsl KaK JIPyrue BBl IMOKA3bIBAIOT
TOJILKO CKPOMHBIX BO3MOXKHOCTEH. YUeHbIe HCCIIeIOBAIM KUHETUKY MPBIKKOBY 12
BUJIOB AIIEPHUI] AHOIHMCOB, YTO BBISIBUIM CYIIECTBEHHBIC Pa3iuuus B Mopdoiaoruu
U TIOBEJACHUM CKaKaTh. AHOIHUCHI OCOOCHHO TOJIE3HBI JJII U3YUYEHUS SBOIIOINHU,
MOTOMY YTO OHH TOJIBEPraloTCsi HE3aBUCHUMOW aIallTUBHON pajallui Ha OCTPOBaxX
Ha MPOTSHKEHUU OONBIINX AHTHIIBCKUX OCTPOBOB. BBUIM paccMOTpPEHBI KIIFOUEBBIC
BONIPOCHI:OTJIMYUSI B KHUHETHUKENPHDKKOB, Kak MOP(}OJIOTHUS COOTHOCUTCA C
KHHETUKOWMPBIKKA; ¥ MOTYT JIM aHOJUCHI UCTIOIB30BATh B3JIETHBIE YTIIbI, KOTOPHIC
MaKCUMHU3UPYIOT MPBDKKU. UTOOBI OTBETHTHh HA 3THU BOMPOCHI, aBTOPHI U3MEPHIIN
CWJIbI, BO3HUKAIONIME BO BpEMs MPBDKKOB C TpaMmIUIMHA 12 BHIOB aHOJUC,
WCIIOJIB3YS CUJIOBYIO TIAT(GOpPMY. DTO YCTPOMCTBO HCIOJB3YET CEPHUI0 JTATUYNKOB
(rubkue © TOJble METAJUTMYECKHE CTeP)KHHU), KOTOPhIE€ TMPUKPEIICHBI K
MeTayundeckol miactuHe. Koraa simepuia mpeiraeT ¢ IIUTHI, YCHIIHE TIepe1aeTCs
yepe3 IJIacTUHY Ha jgatuvkd. M3ru® B mpeoOpa3oBarenu IMepenaeTcs uepes
MPOBOJIa MPHUCOCTUHEHBI K YCWJIMTEII0O W B KOHIIE KOHIIOB K KommbioTepy. [Ipum

WCIIOJIb30BaHUU B COYETAHUM C BBICOKOCKOPOCTHOM HU(PPOBOM Kamepoi, cuiaMu
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m1aTpopMbl TpPEIHA3HAYEHBIMU JUJISl HKCCIEJOBaHUS B3aUMOJEUCTBUS MEXKIY
m1aTpopMoi, HCHOJb3yEMbIE i1 TPUBEAEHUS B JBWKEHUS (KUHETUKA), U
JIBUKEHUS, MCIOJb3yeMble BO BpeMs INpbDKKa (kuHeMatuka). OJIHUM
HEO0XKMJIaHHBIM PE3YJIbTATOM CTaJI0 OTCYTCTBUE PA3HUIIBI MEKIY MOp(doIornyecku
JIUBEPreHTHBIMUAKOMOp(paMU B KHUHETUKENPbDKKA. IJTO OTCYTCTBUE PpPa3HUIIbI
MPOU30LIIO0, MOTOMY YTO OBUIO ABa MYTH, YTOOBI OBITH XOPOIIMM MPBITYHOM, a
UMEHHO UMes JUIMHHbIE 3aJHUE KOHEYHOCTH OTHOCUTEIBHO KOPOTKHE U
KOpEeHAcThle 3aJHUEKOHeYHOcTeld. HampoTuB, KOpPOTKHME M KOpEeHAcTble 3aJHUE
KOHEYHOCTH OO€CNEeYUBAIOT JOMOJHUTEIbHBIE MBIIIIBI, YTO O0ECrneynuBacT
BBICOKYIO MOIIIHOCTh BO BpeMsi MpPbBDKKOB. Kak HEKOTOpbIe aHOIUCIKOMOP(DBI
UMEIOT JUIMHHbBIC 3a/IHME€ KOHEUHOCTH, B TO BpeMsl KaK JIpyrue ObUin Kopoue, 6ojee
MYCKYJIUCTbIE 33JJHUE KOHEYHOCTH, STOT JBOSKHI MOAX0J K MPBDKKAM, IPUBOIUT
K OTCYTCTBUIO Pa3HHIIBI MEXIY THUIAMHU SKOMOp(bl. BTOpol HeoxumaHHbIN
pe3ynbTar ObBLI B TOM, YTO SIIEPUIIBI AHOJIUC HCIOJIB30BaH MPOCTOM METO.
BBINIOJIHUTh JOCTATOYHO [JIMHHBIE, HO KOPOTKHE (IO MPOAOJIKUTEIBHOCTU) HU
Menkue (B BBICOTY) TMpbDKKH. Mcmomb3yss mpocThie (QYHKIIMM  MPBDKKOB.
HccnenoBatenu BBIYUCISUIM  YTOJICKAYKOB M HAILIM, YTO AHOJHUCHI JIOJKHBI
UCIIOJIb30BaTh, YTOOBI yBEJIMYUTH TOPU3OHTAIBHOE PpACCTOSHUE TPBDKKA,
YYUTBIBAs WX 3aJHUX KOHEYHOCTEH, JJIMHBI M CKOpocTH paszbera (puc. 3).
WMHTEepecHO, YTO AHOJMCHI MPBITAIOT HA HEMHOI'O MEHBIIMX YIJIaX B3JI€Ta, YEM
IIpeICKa3aHHble pacueTHble yriibl. OpHAaKo, 3TO YMEHBIIEHUE yria Jajo JIMIIb
o4yeHb HeOonbmioe Biusiaue (1% B cpeaHeM) Ha TOPU3OHTAIBHOE PACCTOSHHE, HO
3HAYHUTENIBFHO YMEHBIIMIACH MPOAODKUTENBHOCTh mepexona (7% B cpegHem) H
BbicoTa TmpbbKka (15% B cpemHeM). Dkojorudeckas 3HAYMMOCTh OTOU
OMOMEXaHNYECKOMCTPATETUNOCTAETCS HEPELIeHHONH, HO 3TH CKa4kKd MOTYT
MIO3BOJINTH @HOJIMCAM IIPBIraTh 00JIee HEYJIOBUMO B CyMAaTOXE OKPY’KAIOIIEH Cpebl
JIPEBECHBIX JKUTEJEH, Kak HampuMmep Oojee KOpPOTKYI HPOAOIKUTEIbHOCTD
MPBDKOK MOXET I03BOJUTH KUBOTHOMY OBICTPO HM3MEHSTh MaplpyT, KOrjaa
CIACAIOTCSl OT XUIIHUKOB. XOpOIIUN OMOMEXaHUYECKUI TPIOK, PACCUUTAHHBIN Ha

BBIKMBAHUE U KOHKYPEHTOCIIOCOOHOCTh B 9KOCUCTEME.

90



HecmoTpst Ha mpeapigymue TpuUMeEpbl, 00JacTH  (QYHKIIMOHAIBHON
Mopdomorun HE OTPaHUYIHMBAIOTCS WCCJICIOBAaHUEM MO3BOHOYHBIX.
becmo3BoHOYHBIE MpeIararoT MOUTH OE3rpaHUYHYI0 TNAIUTPY MOP(}OIOTHYECKUE
dbopmbl ¥ TToBesIeHUs )11 QYHKIIMOHAIHLHOTO MOP()OJIOTOB K M3YyUYCHUIO, HAUMHAS
OT CTPEMUTENIBHO Oerymiell maykoB A0 MEJICHHBIX HACEKOMBIX.OCOOCHHOCTHIO
MOP(OJIOTUYECKOTO TIOJIX0/Ia TPUMEHHUTEIIBHO K OECIIO3BOHOYHBIM SIBIISCTCS,
HalpUMep  MPOM3BOAMTEIBHOCTh  3aBUCAHUsA  Muenbl.  DYHKIIMOHAIBHBIE
MOp(}OJIOroB YacTo WHTEpeCcyeT, Kak MOpPQOJIOTHS H3MEHEHSETCS B IIpolecce
pocTa MHAMBUAYYMa M KaK 3TH U3MCHCHHS BIUSIOT Ha (GYHKIHUHA. Y OOJIBITUHCTBA
KUBOTHBIX, PE3KOT0 W3MCHEHHS (OPMBI Tella OT POXKJICHHS K B3POCIOCTH HE
IIPOU3XONT, KOTOPBIH Ha3bIBACTCS ayutoMeTpudeckuii poct. I[Totomy duro dopma
(Mopdoorus), ckopee Bcero, TUKTaT (YHKIIMOHATBHOCTH U MTPOU3BOIUTEILHOCTH
B KaKOH-TO CTEICHM, MOYKHO OKHJIATh Pa3IUYHBIX JaBICHHUSAX OTOOpa Ha Pa3HBIX
sTanax >ku3Hu. [Tyensbl MI0THUKA, KOTOPHIE BHIKANBIBAIOT THE3/I0 B BUJIE MOJIOCTEH
B JpeBeCHMHE. OJTH HACEKOMbBIE HMEIOT OTHOCHTEJIBHO BBICOKYIO HAarpy3Ky Ha
KpPBUIO, YTO O3HA4YaeT, 4YTO OHMU OO0JaAaroT OOJbIIEeH MacChl COOTHOLIECHUE
TUIOIIAAN KpblJia, YeM Yy JApYyrux muen. MccimemoBaTenu MCTOIb30BaIN Pa3IHYHbIE
CMECH U3 TpeX ra3oB, YTOObI M3MEHHUTH MJIOTHOCTh BO3/1yXa B KaMmepe, B KOTOPOi
myena  3aBUCIA.  YPOBHH  KHCJIOPOJa  MOAJACPNKUBAIUCH  TMOCTOSHHBIMU
(TMIOKCWYECKHMH), TI03TOMY YypOBEHb MeTabosim3ma Oymer ocTaBaThes 0e3
U3MEHEHWH B TO BpeMs Kak a3or (N2), remmid  KOHICHTpanuu ObUIH
pasHooOpa3Hbel. Ilotomy uro N2 sBisercs Oosee IUIOTHOH, YeM TEIHM, MEHSS
COOTHOIIIEHHWE ATUX JIBYX ra30B B IMOMCKOBOW KaMmepy B PA3IMUYHBIX TJIOTHOCTSIX
ra3a. 3a c4eT yMEHBIICHHS IUIOTHOCTH IO TEX IOp, MOKa IMYella He HaYrHaa
MapUTh, UCCIIEIOBATEIN CMOTIIA BBIYUCIUTH MAaKCUMAIBHYIO TPOU3BOIUTEIBHOCTD
nosieta. [Tuensl ObUTH CHSITHI HA BHUJIE0, KaK OHH JICTENH, - U AyJAHO03aNUCH ObLIH
CHEJIaHbl OJHOBpPEMEHHO. VCmonmp3ys muen ¢ MIMPOKUM JHAa30HOM pPa3MEpOB
Tela  KUBOTHBIX  H3ydYeHHUE OHTOTEHETUYECKOTO  JIETHO-TEXHUYECKUX
XapaKTePUCTUK, KHHEMATHKH U DHEPTETUKU. Y 3THUX MUYCI(PUKCUPOBAIH PazMephI

OpIOIIHOM MOJOCTH, TPYAHOM Macca, OTHOCHUTEINIbHAS TPYAHBIX MBIIII, a HArpy3Ka
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Ha KpbUIO BCE MacHITAOUpPYyeTCs aUIOMETPUYECKH B OTHOILLIEHHWHM MAcChl Tea.
I'pyiHBIE MBIIIIBI HECYT OTBETCTBEHHOCTD 34 IIEpEJIET, U UX OTHOCUTEINIbHAs Macca
YMEHBIIAETCs, a Macca Teja yBelnduBaeTcs. HeyauBUTENBHO, UTO 3TU ITYEIBI C
caMOil BBICOKOM OTHOCUTENBHOW TPYIHOW MBIl OBUIM CHOCOOHBI MapHUTh B
YuCTOMIeJIMoKce. VHTepecHO, KaKk B3Max KpbUIBEB YacTOTHl U aMIUIMTYIBI XOZa
MOJIOKUTEIBHO KOpPpEIMpoBajla C MacCoOM Tella IpU 3aBUCAHUU. BbIXoaHas
MOIIIHOCTh U CKOPOCTh MeTa0oiM3Ma CYIECTBEHHO IOBBIIIAETCS TMPHU IOJIETE B
runojaHcHeixatMmocepax. B sToM ciiywae, Oomplivie mMYelbl HWMEIOT MOYTH
MaKCHUMAaJIbHYIO TPOM3BOAUTENILHOCTh, B TO BpeMsi Kak OoJee MeJIKHE Muesbl

MMEIOT OOJIBIIIE CHJIOBBIX U KHHEMATHYECKUX PE3CPBOB B IIAPAIICM IIOJICTC.

[TepcrieKTHBBL.

Teopun B ob6nactu (QyHKIMOHATBHOW MOP(OJOTHM  BO3HUKIU |
pa3BUBAINCh B TEUYEHUE TMPOIUIOTO CTOJETHUS, 3aJOXKWIM U HWHTEpPECHbIC
NEPCIeKTUBLI Ha Oyaymiee. Mbl mpeasiaraeM HECKOJIbKO HampaBlIeHUH, KOTOpPbHIE
MBI 4YBCTBYEM, SIBIISIIOTCS CTHUMYJUPYIOIIMM TO3HAHUA HOBBIX pyOexei
(b yHKIIMOHAIBHOM MOP(OIOTHH. B KOHIICTITyJIbHOM Pa3BUTHH,
KOTOPAsICJIOKUIACh 3a TOCIETHUE HECKOJIbKO JIeT Oblla, ujaes O TOM, 4YTO
UCCJIEIOBATENH JOJKHBI OBITH HAIIPABJIEHBI HA U3YyYEHUE OPTaHU3MOB HE TOJIBKO B
KOHTPOJUPYEMBIX JTa0OpPAaTOPHBIX VYCIOBHSIX, HO M B ©CTECTBEHHOH cpeje.
DKOJ0ro-pU3NONIOTH YXKE JaBHO MPU3HAINA BAXXHOCTh TOHMMAHHUS (DYHKIIUH
OpraHu3Ma B JKOJOTHYECKOW 00CTaHOBKE, HO MPEIOJIOKEHUE, YTO MOBEACHUE U
(GyHKIIMU, TONMy4YeHHBIE B JIA0OPATOPHBIX YCIOBUAX Cypporatbl WU HE BcCeraa
MPUEMIIEMBIECTECTBEHHOMY TTOBECHUIO.

Henasuue paboThl moKasaiu, 94TO 3TO HE BCET/Ia TaK, IOTOMY YTO YKHBOTHBIE
OyayT KOpPpEeKTHpOBAaTh CBOE TIOBEICHHE KaK (QYHKIUS HX OJMKaNIIero
OKPYXECHHUSI. TexHoMOrM4IEeCKU nporpecc CTPEMHTEITHLHO BKJTFOYAET
uccieoBaTeneit 1adopaTopruii B MOJIE, TEM CaMbIM yYMEHbBINAS WM yCTPAHSS B
HEKOTOPBIX CIy4asx, TPAJAUIMOHHYIO JIUXOTOMHIO MEXKIY €CTECTBEHHOW U

naboparopHoil Ouonorueil. Hampumep, HOBeHIMe JOCTHKEHUS B 00JIACTH
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BBICOKOCKOPOCTHOM ~ 00pabOTKM  M300pa’kKeHW Temepb MPEJOCTaBISIOT B
pacIopsKEHUE UCCIIE0BATEN OTHOCUTEIBHO HEOPOrOH, JIETKON, U IOPTATUBHOMN
BBICOKOCKOPOCTHBIE ~ KaMmepbl, cnocoOHble cbhemMkn g0 1000 kamgpos/cek.
Vnyumennas ~ OecpoBOAHAasT ~ TEXHOJOTUS  TO3BOJSET  MCCIEA0BATENSIM
UCIIOJIb30BaTh YCTPOWCTBA JUCTAaHUMOHHOTO 30HAMPOBAaHUS B MPOBEICHUU
M3MEHEHUs] BO BHYTPEHHEH cpeie >KMBOTHOrO, HalpuMep TEMIIepaTyphbl Tena,
YPOBHSI TOPMOHOB MJIM MHOTHUX JIPYTUX (PU3MOJOTHYECKUX MMapaMeTpoB, U BCE ITO
B €CTECTBEHHBIX YCIOBHSX. [IpexkpacHbIM MPUMEPOM TaKOro MOJAXO0Ja SBISETCS
U3y4YEeHHE JBIKEHUS MOPCKMX MJEKOnuTarolmux. B orinuue ot Oonee Menkux
BOJIHBIX KMBOTHBIX, B KOTOPBIX MOBEJACHUE U MEpPEABUKEHUE MOTYT 3((PEKTUBHO
U3y4aThCsl B MOJYECTECTBEHHBIX YCIOBHSIX, TAKUX KakK OOJIbIIME aKBApUyMbl WIU
IIUCTEPHBI, JIIOJAM €Ille HE CIOCOOHBI BOCCO3/aTh MacliTad OOWTaHMS MOPCKHX
MJICKOTIUTAIONINX, TAaKUX KaK KHUTBI, TIOJIEHHM WJIM MOPCKHE JIbBbI, MHOTHE W3
KOTOPBIX PEryJISIPHO NOKPBIBAIOT JECATKU KUJIOMETPOB 3a 0JuH AeHb. Kpome Toro,
MHOTHE MOPCKHE MIIEKOIIUTAIOUINE PETYJISIPHO MOrPYKAKTCS Ha IIyOMHBI OoJiee
100 M, u 6osbIIas 4acTh UX MOBEACHUS TECHO CBsI3aHA C 3TUM CYTOYHBIM PUTMOM
JaiBUHra U BO3BPALLEHUS K IOBEPXHOCTH AJIS AbIXAHUS.

CoBpeMEHHbIE TEXHOJIOIMHM AMCTAHLIMOHHOI'O 30HJIMPOBAHUS IO3BOJISIOT
UCCIICZIOBATEISIM M3MEPATh CKOPOCTH IUIABaHMS, TEMIEpaTypy Teja, 4YacToTy
CEpIEYHBIX COKpAIEHWH M MHOIO JPYIMX II€PEMEHHBIX Ha MOPCKUX
MJICKONMTAIONUX. B Ommkaimme HECKONIbKO JIET  COBEPIICHCTBOBAHUE
HAHOTEXHOJIOTHM oO0emaer 3axBaThIBAIOIIYI0 BO3MOXXHOCTh HCIOJIb30BAaHUS
MOJTOOHBIX YCTPOMCTB JUCTAaHIIMOHHOTO 30HAMPOBAHUA HAa TOPA3I0 MEHBILINX
OopraHu3Max, TakKMX Kak OE€ClO3BOHOYHBIE, NTHIBI, PENTWIMH WIM HEOOJIbIINE
NTULBI, HanmpuMmep. HekoTopble M3 cambIX 3aXBaThIBAIOIIMX MOCIEIHUX COOBITHUN
ObUIM JOCTUTHYTHI Ojarojapsi yiydyllIeHHSM B pabore ¢ u3zoOpaxeHusmu. Jlo
HEJABHEr0 BPEMEHHU HCCJIENA0BATENN CMOIUIA COOpaTh TOJIBKO KaJApbl BHYTPEHHHUX
CTPYKTYp, TAKUX KaK KOCTU U MBIIIIIBI, BO BPEMsI UX MCIIOJIb30BAHMS, YTO BBI3BAJIO
BOIIPOC O TOM, KaK BHYTPEHHHE CTPYKTYPbl HCIIOIB3YIOTCS B HOPMAaJbHBIX

yCIOBUSIX. YUeHble pa3paboTaiin uHTerpupoBaHuyio 4-D cuctremy MPT, koTtopas
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3¢ ()EKTUBHO BU3YaTU3UPYET NBIKCHUE BHYTPEHHUX CTPYKTYP B TPEX U3MEPCHHSIX
(X, Y u Z) B pealbHOM BPEMCHH.

[Iporpammuoe oOecnedeHne, pa3pabaTblBaeMO€ COBMECTHO C ITOH
cucremonn MPT, 1o3BOIsS€T TOUYHYIO PEKOHCTPYKLHUIO KOCTEM U MBIIIL] BO BpPEMs
MUTaHUS, TIEPSABMKCHHUSI W MHOTHUX APYTMX BHJIOB JBIKEHUSA. MCmomb3ys 3TO
MIPOrpaMMHOE 00EeCTICYCHHE, MOYKHO BOCCO3/1aTh IBM)KCHHS CKEJIETa B COUCTAHUH C
KJTIOYEBBIMU MBIIIIIIAMH, OOecrieyrBasi OSCHpereICHTHBIH 0030p JUHAMUYCCKUX
JBIDKCHUM. B omosiHeHUEe K MpeoCTaBICHUIO IIeHHON 0a3oBoil mHpopManuu o0
aHATOMMM ® (DYHKIIMOHMPOBAHWM OpraHW3Ma, O3TH IMOAXOABl TMPEaiararoT
3aXBaThIBAIOIINE BO3MOXKHOCTH JIJIS JICUCHUS 3a00JICBAaHUIA M peaOUIUTAIIH TI0CIIe
TPaBMaTUYCCKUX TIOBPEKICHUN. Y IMBUTEIBHOEC OOBEIWHCHUE YCHIMH HEIaBHO
MCCJICIOBAJIO OTHOIICHUS MEXTy MOpP(OIOrHuel TMOJOBBIX MPU3HAKOB, TAKUX Kak
nepbsl TaBlMHA, pora sIepWIl W T. M., a TaKke (QYHKIUOHAIbHBIC U
dusnonornyeckue nepeMeHHbie. MHOTHE KUBOTHBIE JEMOHCTPUPYIOT CIOKHBIE U
KpPacouyHble CEKCyaJbHbl€ CTPYKTYpPBhl, ¥ TMPUYHUHBI, IO KOTOPHIM >KUBOTHBIE
pa3BWIN TaKue, Ka3ajaoch Obl, BpEAHbIE CTPYKTYPHI, SBISIOTCS MPEAMETOM CIIOpa B
SBOJIIOLIMOHHON OMOJIOTHH.

OyHKIIMOHANIbHBIE MOP(HOJIOTHYECKUE TOIXO0bI OTKPHIBAIOT MEPCIEKTHUBbI
Uil OOCYXKICHUS OTOM JUCKYCCHM, IIOCKOJIbBKY pa3Mmep, ¢dopmMa U IBET
CEeKCYaIbHBIX ~CHUTHAJIOB MOTYT OBITh YECTHBIMH CHUTHaJIaMH  0a30BBIX
(YHKITMOHAIBHBIX MEPEMEHHBIX, KOTOPBIC SBISIOTCA IICHHBIMH MEpaMu KadyecTBa
MYKCKOH ocobm. [lelicTBUTENbHO, HEMABHSAS paboTa TOKaszajia, 4TO pasMep H
dbopMa TakMX TOJIOBBIX CTPYKTYp YAacTO HMMEIOT CHUJIBHYIO KOPPEISIHIO C
XapaKTepUCTUKAMU TTPOU3BOAUTENbHOCTH. Hampumep, sepuipl ¢ yBeITUICHHBIMA
BEHTWISITOpAaMH TOpJia WM TOATPYAOK TakKKe JEMOHCTPUPYIOT CHIIbHBIC
MPUKYCHBIC CHJIBI, HECMOTPSI Ha OTCYTCTBHUE OUYEBUIHON (DYHKIIMOHAIBLHON CBS3U
MEXIy aHATOMHEH MYCKYJIaTyphl TOJIOBEI (KOTOpasl OMpPEAeNsIeT CUIIbl IPUKYCa) U
pasMepamMu 1 (HOpPMOIA TOATPYIOK.

VY HEKOTOPBIX BHIOB CAMIIBISIICPHUIIEI C CHJIBHBIMU MPHUKYCHBIMUA CHJIAMU

0ObIYHO 0o0Jiee TOMUHUPYIOT, KOT/la KOHKYPUPYIOT C caMliaMHu ¢ 00jiee HU3KUMHU
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CHJIaMU TPHUKYCa, YTO OTPAKAETCs B MX 00Jiee BEICOKOM PEMPOAYKTUBHOM yCIIEXe.
OTnevaTrok mojIoBoro 0T0opa, Kakercsl, O4eHb CUJIEH B 00J1aCTH (PYHKIIMOHAIbHON
Ouonoruu, ¥ TpeAMEeT O00€llaeT YCUJIEHUE COTPYAHUYECTBA B TEUEHUE
CIENYIOUIETO  JeCATWICTHS MeXAy (QYyHKUMOHAIbHBIMU MopdonoramMmu U
UCCIIEOBATENsIMY, 3aMHTEPECOBAaHHBIMM B MoJIoBOM otrOope. Ilocnennei
pa3BUBAIOIIEHCSA 00JaCThIO POCTa SIBJISIETCSI MCIIOJIB30BAHUE >KMBOTHBIX MOJENEH
JUTS IPOGKTUPOBAHUS POOOTOB.

MHoroe ObIJIO HAMMCAHO O CIIOCOOHOCTH OPTaHW3MOB BBITIONHSTEH CIIOKHBIC
3aJ]a4M C KaXyIIehcs: OBICTPOTOM, TaKue Kak JIeHIeBbIe YJHEPTETUICCKH U OBICTpBIC
NPBDKKA  KEHTYPY WINM OBICTpOE W MAaHEBPEHHOE IUIABAaHHWE CPEId BUJIOB PHIO U
akyn. CorpymHuyas ¢ (QYHKIMOHAJIBHBIMH  MOp(]OIOramMu,  HHKEHEPHI
CKOHCTPYHMPOBAJIM IUPOKHHA CIEKTP XHUBOTHBIX POOOTOB, CMOJICTHMPOBAHHBIX, B
YaCTHOCTH, CPEIH 3MEH, OMapoB M PHIO, OCHOBBIBASICH HA OCHOBHBIX MPUHITUTIAX
aHaTOMUU U (PYHKLIUN MBIIIII.

[lpukiagHoe  HWcMoONb30BaHME  (PYHKIUMOHAIBHBIX  MOP(OIOrMUECKUX
INPUHIUIIOB B LEJIOM, IMPEIOCTEPE)KEHNE OT YPE3MEPHOM MPENaHHOCTU K TAKUM
OPUKIAAHBIM  LEJISIM, MCIOJNb30BaHHE pPOOOTOB, KOTOpPbIE OHU IOMOTaroT

IPOEKTUPOBATH.
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['moccapun.
1 paznen.Oxonoruyeckas Huma. [IoHATHE KOIOrMYECKON HUIIIU.

Cwmemenue. CuTyanus, Korjaa aBa Buja 0ojiee pa3inyHbl B reorpauyeckux
TOYKaX, TJIE OHU IEPECEKaloTCs, YeM MEXIy TOYKaMH, i€ OHU BCTPEUAIOTCS
OTJIEIBHO.

Coo01ecTBo. COBOKYIIHOCTB B3aMMO/JICHCTBYIOIINX MO JISIUH,
3aHUMAIOIINX OMPEACIICHHYI0 TEPPUTOPHUIO, >KUBOH KOMIIOHEHT JKOCHUCTEMBI.
Coo06miecTBO  (PYHKIMOHUPYET KakK JgUHAMHYECKAas €JWHUIIA C Pa3IMYHbBIMU
TPO(UUECKHUMHU YPOBHSIMH, Y€pE3 HETO MPOXOJUT MOTOK SHEPTHH M COBEPIIACTCS
KPYroBOPOT MUTATCIIBHBIX BEIICCTB.

buoreonienos.  Hcropudecku  CIOXKMBIIAsCS  MPUPOAHAS  CHCTEMa
OmoTnueckux W abworuueckux (akTopoB cpenpl. Takum o0pa3om, Jyr, Jiec,
00J10TO, MPyaA MBI MOXXEM Ha3BaTh OHOreoIeHO3aMH. A BOT aKBapuUyM, Karulio
BOJIbI, MPOOUPKY C pacTylIUMH B HEll MUKpoOamMu OHMOTeOlleHO3aMH Ha3bIBaTh
HEJb3S - ITO IKOCUCTEMBI.

Crpyktypa. Ilom  cTpykTypoil  coobmiectBa  OOBIYHO  MOHHUMAIOT
COOTHOIIIEHWE  PA3NMMYHBIX  TPYNI  OPraHU3MOB,  PaA3IUYAIOUIUXCS 10
CUCTEMATHYECKOMY TMOJIOKEHHUIO, TI0 POJIHM, KOTOPYI0O OHHM HWTPAIOT B Ipolieccax
oOMeHa U KpyroBopoTa BEIIECTB, 10 MECTY B MUINEBOM MU U Tak aanee. Takum
o0pa3oMm, CTpyKTypa cooOIecTBa BKIFOYAET B ceOs psii KOMIIOHEHTOB, TaKMX Kak
BUJI0Basi, MOpdooruyeckas u Tpopuieckas CTpyKTypa.

Bunosas crpykrypa. CooOiiecTBa BKIIOYAET JIBa MOHATHS BUIOBOW COCTaB
U BHUJIOBOE pasHooOpa3ue. OOBIUHO B COCTaBE COOOIIECTBA UMEETCS MaJlO BHUJIOB,
MPEACTABICHHBIX OOJBIITUM YHCIOM OCOOCH M CpaBHUTEIBHO MHOTO OCOOeH
BCTPEYAIOMINXCA PeNKo. YeM MHOTOYMCIIEHHEE BHUJ, TEM B OOJBINCH CTENEHU OH
ompenensaeT mpouecchl, uayume B coobuiectBe. HekoTopbie BHUAbI, Ha3bIBa€MbIE
WHIUKATOPHBIMU, YKa3bIBAIOT HAa COCTOSIHHUE cpenabl oOuTaHus. Bo MHOrmx
MIPECHOBOIHBIX BOJI0OEMAaX, HAITPUMED, HHIUKATOPAMH SBISIOTCS paKoOOpa3HbIC.

BunoBoe paszHooOpazue. IlpusHak, yka3pBalIIMi Ha OJaromojyyve u

YCTOMYHMBOCTh COOOIIECTBA - 3TO BHAOBOE pa3zHooOpasue. Uem BhIlIE BHIOBOE
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pazHooOpa3ue, TeM OOJbIIe HKOJOTHMUECKUX HHUII U TEM IIHUPE BO3MOXKHOCTH
aJlanTalyyu cOOOIIeCTBA K U3MEHUBIIUMCS YCIIOBUSIM CPEIbI.

Mopdonoruyeckas ctpykrypa. Mopdoaoruueckass CTpyKTypa - 3TO €ro
MIPOCTPAHCTBEHHAs OpraHU3aIlusl.

Konkypenmuu. OKojornuyeckue B3auMOICHUCTBHS, B KOTOPBHIX JBa BHUJA
BUJIOB HETaTUBHO BIIMSIIOT JAPYT Ha Jpyra, mMoTpeOssisi oOIIue pecypchl WU C
MOMOIIIbIO0 KOHBEPTECHITUHU JPYTUX BPEAHBIX CPEICTB.

CxonaumocTs. Pa3BuTHEe BO3pacTaromiero CXoJCTBa C TEYECHHWEM BPEMEHH,
O0OBIYHO MPUMEHSETCS K BUIaM, KOTOPbIE HECKOJIBKO HE CBSI3aHbBI HBOJIOIIMOHHO.

HumeBoe wu3mepenue. OKojJoruyeckass IE€pEeMEHHasl, IO  KOTOPOM
XapakTepus3yeTcsi HUIla BUJA, HaMpuMep pa3Mep KopMa, U  OOBIYHO
peACTaBiIseTCs B BUJIe Ocu rpaduka.

[Momumopdusm. Hamuuume nByx wunum OGonee ¢dhopMm, pazIMyUarONIMXCS 10
MOp(}OJIOTUN WM KaKUM-TTUOO JpyruM oOpa3oM B OJHOW U TOW e TOIYJISIUU
DKoJIOTMYeCcKasi MEepEeMEHHas, BIOJb KOTOPOM XapaKTepU3yeTcs HHUILA BHJA,
HanpuMep, pa3Mep MUIM, U TUIUYHO MPEACTABICHHAs KaK OCh Mmojumopduzma
rpada.

Hacenenue. Hacemsromue Buabl. Te HWHAMBUAYYMBI BHIA, KOTOPBIE
IPOUCXOMSAT B ONPEAECIEHHOM MECTE.

Crartuctuka pocta nomyssiuu. KosdpuueHT Ha e AMHUITY TONYJSINA, IPU
KOTOPOM  YHCIICHHOCTh  HACENeHUs  M3MEHSET  YHCICHHOCTh,  OOBIYHO

pacCUYMTHIBAETCA KaK KOA(DPUITUEHT POKTAEMOCTH 32 BBIUETOM CMEPTHOCTH.

2 pazfnedn.

Orpannuenusi. OHEH MOTYT aOCONIOTHO OTPAHUYUTH OIPECICHHBIC JICHCTBHS
opranu3ma. Jlaxe ecnu Bce YCWUJIUSI B KOMIIPOMUCCHOM CII€HApPUU MOCBSIIECHBI
KOHKPETHOMY JIEMCTBHIO, 3TO JCHCTBHE HE SBIACTCS JOCTATOYHBIM IS
YAOBJIIETBOPEHUS TEKYIIUX MOTPEOHOCTEN OpraHu3Ma.

OHeprusi. B Ouonoruu sHeprusi, kKoTopasi HeoOXoauMa JJisl )KU3HU, COOUpAETCS U3

pa3pbiBa XMMHUYECKUX CBSI3€d BO BpeMsi METa0OJIMYECKUX MPOIECCOB. DHEPruUs
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4acTO XpPAaHUTCS KIETKaMu B (popMe TakuX BEIIECTB, KaK MOJEKYJbI YTJIEBOJOB
(BKJIFOUAs caxapa) W JUIMUJIbI, KOTOPbIE BBIACISIOT YHEPTUIO MPU B3aUMOJICUCTBUU
C KHUCTIOPOJIOM.

['opMoOHBI. OTH BemiecTBa SBISIOTCS XUMHYECKUMH MECCEHJKEpaMHu, KOTOpPbIC
nepeHocsAT UHGOPMAIMI0O U3 OJHOM 4YacTW OopraHusMa (Hampumep, W3 MO3ra) B
JIpyryto (HampuMep, B TOHAJIbl) 4acTO 4Yepe3 CHUCTEMY TPAHCIOPTUPOBKH KPOBHU.
['opMOHBI CBSI3BIBAIOT PEUENTOPHI C KICTKAMU-MUIIEHSIMH U TaKUM 00pa3zoM
perynupyioT GyHKIHIO UX MUllleHeld. Pasnuunbie GpakTophl BIUSIOT HAa JEHCTBHE
TOPMOHA, BKJIIOYas €r0 CTPYKTYPY CEKpEIUH, TPAHCIOPTHBIE MPOILECCHl, OTBET
IPUHUMAIONICH TKaHU U CKOPOCTh, C KOTOPOU TOPMOH pa3pyIiaeTcs.

Ckopocts Merabonu3ma. Pacxon oHeprum 3a eauHuily BpeMmenu. Hopma
MeTabonn3Ma OOBIYHO BBIpAXKAETCS B C€IMHHIIAX CKOPOCTU BBIPAOOTKM Teruia (B
KHJIODKOYIIAX 3a ¢AMHUILY BPEMEHH ).

XapakTepuCTUKa  OpraHu3ma. OJTO  OTHOCUTCA K  XapaKTEepUCTHUKaM
paboTOCIOCOOHOCTH BCEro OpraHu3Ma (HampuMep, HaCKOJIbKO OBICTPO OpraHu3M
MOKET YCKOPHUTHCS), KOTOpBIE OTIPENIEISAIOTCS (bU3HOTOTUYECKUMHU
O0COOCHHOCTSAMH (HaIIpuUMep, COCTABOM MBIIIIEYHBIX BOJIOKOH).

Kommpomuccsl, cocymecTBoBaHre. IOTU aTpUOyThl OTHOCSTCS K MOTEPE OJHOTO
KayecTBa WJIM acleKTa 4Yero-To B OOMEH Ha MOJIy4eHHE IPYroro KayecTBa HIIU
acrekTa.

3 paznen.

[Totpebnenue. Ilporecchl momydeHUs: peCypcoB M3 OKPYXKAIOIMICH Cpenmbl, TaKhX
KaK ()OTOCHUHTE3 B JIUCTHSIX U MOTJIOMICHHUE MUTATEIbHBIX BEIIECTB KOPHIMH.
Boinenenue. Pacnpenenenne pecypcoB cpeau ajlbTEPHATUBHBIX CTPYKTYp WIIH
byHKIMH BHYTpU opraHu3mMa. [[puHITUT pacrpeaesieHns UCIOIb3yeMbIX PECYPCOB
Uit oAHOW menu OyAyT HENOCTYNHBI JUIsi JpYrux 1enei, co3gaBas
KOMIIPOMHUCCHBIE PEIICHUSI, KOTOPhIE CHJIBHO BIMSIIOT Ha POCT pPACTEHUU W
KU3HCHHBIC UKJBL. YCIOBUSA. DaKTOPBI OKPYKAIOWIEH CPEAbl, KOTOPHIE BIUSIOT
Ha OpraHuM3M, HO HE MOTYT OBIThb MOTPEOJICHbI WM OOPOJUCH 3a (Hampumep,

temmneparypa, pH).
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DOHepreTuueckuil OanmaHc Jucta. bamaHc sHeprum BXOABI U BBIXOJbI, KOTOpHIE
BIIUAIOT Ha Temmeparypy jauctheB. CoyiHeuHas pajuaius sBiseTcs HauOoiee
Ba)KHBIM BKJIAJIOM, u TpaHCIUPALMOHHOE OXJaXKACHUS u
KOHBEKTUBHBIXTEIUIONOTEPH SBISIOTCS HauOoJiee BaXKHBIMUA MEPOIIPUSTUIMHU.
doTtocuHTETHYECKHE MyTU. PacteHuss 00J1aal0T TpU  adbTEPHATUBHBIX
dorocunTeTnueckux nporeccos (C3, C4 u CAM), KOTOpbIe OTINYAIOT OCHOBHBIC
omoxuMudeckue ¥ (U3UOJIOTUYECKHE MEXaHU3MbI, UYTO TMPUBOJUT K PE3KUM
U3MEHEHHUSIM XapaKTePUCTUK B 3aBUCHUMOCTH OT TEMIIEpaTyphl U HaJUYUsl CBETA,
BOJIbI U MTUTATEJILHBIX BEIIECTB.

Pecypcbl. AcnekTbl OKpyXaromei cpeibl, KOTOpble MOTPeOJsIoTCs B Ipoliecce
pOCTa M 3a YTO pacTeHUss KOHKypupyroT. Hambosiee Ba)XKHBIMH U3 HUX SIBIISIIOTCS
CBET, BOJIa, MUTATEJIbHBIC BEIIECCTBA U MPOCTPAHCTBO.

Bona u s dekTuBHOCTD HCTIONB30BaHUS TUTATEIBHBIX BelecTB. D()PEKTUBHOCTD
doToCHMHTE3a OTHOCUTENHHO WMHBECTHUIIMNA MUTATEIBHBIX BEIIECTB M BOJBI,
COOTBETCTBEHHO.

DOMmOomus (WM KaBHTAIUs,BTOP)KEHKE). 3aCOpeHHME BOJHBIX TPAHCHOPTHBIX
CPEACTB U My3bIpbKaMH BO3JyXa B KcWieMe (KJIETOK BOJa-TPaHCIOPTHPOBKH),

BBI3bIBAasl CHUKEHUE BOJAHOTO TPAHCIIOPTA U, BOBMOYKHO, THOEIN paCTEHUH.

4 paznen.

buomexanuka. I[lpumeHseT maremarnueckue W OMOPU3UYECKUE TEOPUU IS
MOHUMAaHUS QYHKIIUHA IBHKEHUS KUBOTHOTO.

[Tpumenenue, AEHUCTBUE WM MEXaHUIECKON POIU (EHOTHUITMIECKUX OCOOCHHOCTEH
KUHEMAaTHUKH.

JIBH>KEHUS )KUBOTHOTO; YIJIOB, CKOPOCTEW U TPACKTOPHH, IO KOTOPBIM Pa3JIMYHbIC
YaCTH TeJIa ABMXKYTCS B POCTPAHCTBE U U3y4aTh UXKMHETHKA.

JBrmkenns.Cuiibl, cO34aBa€Mble OpraHU3MaMy B JUHAMHUKE W HCCIENOBAHHUE UX

Mopdosiorun. OnucaTenbHble XapaKTEPUCTUK BHEIIHETO U BHYTPEHHETO
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(MOpOIOTHMUECKOT0 W aHATOMUYECKOTO CTPOCHUS]) CHUCTEMbI JBIDKCHUS U
XapaKTePUCTUKH MPOU3BOIUTEILHOCTH (PEHOTHIIA.
JIOKOMOTOpHBIN, MO3rOBOM LEHTP, 3aBEAYIOLIUNA JBM)KEHHUEM KaKOTO-HUOYIb

oprasa.
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2 Bonsmaxos, B.H. Dxonorus / B.H. Bonsmakos, B.B. Kauak, B.T'.
KoGepuuuenko u ap. / Iloa.pen. I'.B. Tarymosa, FO.I'. fApomenko. — M.:
Jloroc, 2005. — 504 c.
3 Bbponckuit A.K. Kparkuii kypce o61ueit skonoruu. /A. K. bBpoackuii -
yueb.nocobue Ay BY3os.- CII6.: «lean», 2012.- 224 c.
4 Bbponckuit A.K. O6mast sxosorusi: YueOHUK ISl CTYIEHTOB By30B. M.:
Wzn. Hentp «Akagemusi», 2006. - 256 c. PekomengoBan MunoOp. PO B
KadecTBe yueOHUKa /It OaKkaaaBpOB, MarCTPOB U CTYJCHTOB BY30B.
5 Bbpoackuii, A.K. Obmas sxonorus / A.K.bpoackuii. — M.:M3naTenbckuii
neHTp «Axanemusi», 2007. - 256 c.
6 Boponkos H.A. Dxomnorusi: o611asi, conpanbHas, MpUKiIaaHas. Y YeOHuK
JUIsl CTYACHTOB By30B. M.: Arap, 2006. — 424 c. PekomennoBan MunoOp.
P® B kauecTBe yueOHMKA JJI CTYICHTOB BY30B.
7 Bopounkos, H.A. Dkonorus o01ias, crienuanbHas, IpukiagHas /
H.A.Boponkos. — M.: Arap, 2000. — 424c.
8 I'opoxos, B.JI. Okonorus: YueoHoe nocodue /B.JI.I'opoxos,
JI.M.Ky3nenos, A.FO.IlImpeikoB. — CII6.: «M3narenbckuii mom ['epaay,
2005. — 688c.
9 | I'pun, H. Buonorus: B 3-x 1. / H.I'pun, ¥Y.Crayt, . Teitnop. / Ilep. ¢ anrmn.
[Tox pen. P. Conepa. — M.: Mup, 1993.
10 Haxo, P. OcnoBbl axonorun. — M.: U3n-Bo «IIporpecc», 1975. — 416¢.
11 Jhoxunnep I1. I'. Ctpykrypa coobmiectB u skonorndeckas auma. /I1. T
Jxumnep - M.: Mup, 2012.- 184 ¢
12 Kopo6xun B.W. Dxonorus: YaeOHHK U1 CTyIeHTOB By30B/ B. 1.
Kopo6kun, JI.B.Ilepenenbckuii. -6-¢ uzn., non. U nepepab.- Pocton v//1:
®ennkc, 2007.- 575¢. Jlaypeat Beepoce. KOHKypea 1Mo ¢o3/1. HOBBIX
y4eOHHUKOB 1O OOITMM €CTeCTBEHHOHAYY. TUCIIMILI. JIJIS
13 Huxomaiikua H.U., Hukonatikuna H.E., Menexopa O.I1. Dxopiorus. 2-¢

u31. YueOHuk 11 By30B. M.: [lpoda, 2008. — 624 c.
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PexomennioBanMunoOp. P® B kauecTBe yueOHMKA ISl CTYAEHTOB TEXHUY.

BY30B.

14 O6m1as sxosorusi: Y4eOHUK 171l By30B /ABTOP-COCTABUTEINb

A.C.CrenanoBckux. — M.: FOuutu-/lana, 2000. — 510 ¢

15 Onywm, FO. Dkonorus /HO.Onym. — M.: Mup. 1986. — 1.1. — 328 c.

16 UYepnosa H. M. Dxomnorus. /H. M. Uepnosa - M.: Ilpoceemnienue, 2011 —
342c¢.

17 [Iunos, 1. A. Dxonorus /U.A.lllunos. — M.: Bercmr. mk., 2000. — 512 c.

18 Dkonorus / mox pea. B. B. Jlenucosa. — M.: MapT, 2006. — 768 c.

19 Oxonorwus. [Tox pea. nmpod.B.B.[denucosa. Poctos-u//l.: UKI] «MapT»,

2006. — 768 c.
20 | Dkonorwsi: YUeOHHK /ISl CTYJCHTOB BBICIIL. U Cpell.y4ued. 3aBeieHui, 00yY.

1o TexH. cnell. u Hanpasiaenusm/JI.1.1{BerkoBa, M.1.Anekcees,
®.B.Kapam3unos u ap.; nox oo6ml. pen. JI.M.Igetkosoii. M.: ACBB; CII6.:
Xummzaat, 2007.- 550 c.

Y4yebHoe nocobue
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