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BCTYN

3a oCcTaHHI fecATUpivYA cTaH HaBYaNbHOT NiTepaTtypu 3 eKoNorii icToT-
HO 3MiHMBCA. 3'ABMBCA LUMPOKUIA CMEKTP BITYM3HAHWUX BULAHb, NMPU3HAYEHNX
4Na CTYAEHTIB PI3HMX KaTeropiin HaBYanbHWUX 3aKknafiB, a TakoX pag gyHaa-
MeHTa/IbHUX MepeKknafHuX BUAAaHb. Y 6inblIOCTi BITYN3HAHUX BUAAHb EKONO-
ris po3rnagaeTbca B i PO3LWMPEHOMY 3HAUYEHHI - He TiNbKW K HayKa npo
B3aEMO3B’SI30K XXMBOIO 1 HEXWBOTO B €A4MHIN cucCTeMi, ane fK BCA ciepa
npo6nem NIOACTBA, MOB’A3aHMX i3 WOr0 AiANbHICTIO. [pu TaKOMy LUIMPOKOMY
nigxo4i 4O po3yMiHHA eKOJOTil, WO € HeBIPHUM, 32 BeIMKOT KiflbKOCTi HaBYa-
NbHWX BUAaHb Yy CTYLEHTIB BUHMKAOTb TPYLHOLI WoL0 BMOOPY HEOOXIAHOT i
[LOCTaTHLOT iH(hopMaLii ANS CMCTeMaTM30BaHOTO BMBYEHHS OKPEMUX, ajle He
MEHLL BaXXNIMBWX, HXK 3araibHUA Kypc 3 eKOJorii, Npo6/iem eKonorii BignoBsi-
OHUX TPYN >XXMBUX OpraHiamiB. Ha >anb, y BITUM3HAHIN niTepaTypi BigCYTHI
HaByYa/ibHi NOCIBHMKM Ta Nigpy4yHUKKM 3 npobnem ekonorii TBapuH. Lle cTano
MOLITOBXOM MifroTOBKM [AHOro BUAAHHA. [epef aBTOpaMun CTOANMN 3aBLaHHA
BifgibpaT maTepianu, HeoOXigHI i f4OCTATHI 4151 O3HAWOM/IEHHS CTYAEHTIB 3
HalbinblW PyHAAMEHTabHUMK OCHOBaMK AaHOT HayKOBOT 061acTi; MoB'a3aTu
X 3 TUM KOIOM 3HaHb MPO XXMBY | HEXWBY MPUPOLY, SKi 3a6e3MevyoTbCs Ky-
pcamu 3arasibHOT eKOOrii Ta OXOPOHN NpUpPoaun.

FoTyouM BMAAHHS aBTOPU He CTaBWIM nepej coBOK 3aBAaHHA MOBHOT
nepepobKmn 3MICTy Kypcy 3aranbHoi ekonorii. ®yHaamMmeHTa/IbHi MOMOXEHHS
6y b-AKOT MPUPOLHMUYOT HAYKUN He 3aCTapiBaloTh, NPOTE HOBi 3HAHHA MIHAKOTb
acrnekTy po3rnsgy OKpeMux npobsiem, po3WUpTL | NOrAn6IITL Norns-
[N Ha CKNagHy i AMHaMIiYHYy CMCTEMY B3aeMOJAIT i KOeBOMOLiT XMBOro. Pasom
3 TUM, aBTOPY BPaxoBYHTb CyyacHi BUMOrM MiXXHapOAHUX CTaHAapTiB B ra-
Ny3i eKonorii, 0XOPOHW OTOYYKUOro CepefoBuLLa i eKOIOTiYHOro MeHeX-
MEHTY.

Y [opaTkKy O HaB4Ya/ibHOrO MOCIOHMKA BMILLEHI OCHOBHI E€KOJOTiYHI
3aKOHMW | NpaBufa, 3HaHHS SKUX A03BOAUTbL CTYAEHTaM MOBHILIE OCATHYTU
HaBYanbHWI MaTepia.



Pospin 1.
CUCTEMHUM Niax1a B EKONOrII

BupgaHa 1971 poky i mepeknafeHa pociiicbkoro MOBOK 1975 p. kHura
FOmkiHa Ogyma "OCHOBUM eKOJorii" cTana nepwwok MoHorpadivyHow pobo-
TOO, B AKili 6YB onucaHmnini 06°eKT i NpeAMeT AOCNIAXKEHb Ta BU3HAYEHI METO-
AN Ta NigxoAn [0 PO3B’A3aHHA eKOoNoriyHux npobnem. B ocHOBY ekonoriy-
HUX focnigpkeHb KO.0Ogym CTaBUB CUCTEMHMIA NigXig,

LLle 6inblwa yBara cMCTeMHOMY nigxoay 6yna npugineHa HO.0Ogymom B
oro ABOTOMHMKY "Ekonoris", akuin 6yB onybnikoBaHuin y 1983 poui, a ne-
peknageHnii Ha pociiicbky moBy y 1986 poui. Y 1984 poui I'.C. Po3eHb6epr
ony6nikysas npauyto "Mogeni y diToueHonorii", B AKiin 3 CUCTEMHMUX NO3ULLIA
po3rnagas pisHi Mofeni PYHKLUIOHYBaHHS POC/IMHHUX YrpynoBaHb. Chif BKa-
3aTi, WO CUCTEMHUIA MigXifg He BCi eKOOrn po3rnsgatoTb, K 6a30BUiA, 30K-
pema, Lie CTOCYeTbCA POBIT amepuKaHCbKOro ekonora Pobepta MakiHToLa.

B.M.MipkiH i J1..HaymoB BBaXatOTb, W0 "CUCTEMHMIA NigXig" 3apa3 Tak
YaCTO BXMBAETHCA, LLLO NMPUHOCUTL BinbLue 3713, HIXK KOPUCTI. Ane, He 3Baxato-
4m, Ha pi3Hi NOrNsAAW WOAO CUCTEMHOIO NIAX0AY B €KOJONIT, Uein nigxig € Hag-
3BMYAHO aKTya/lbHUM i HeobxigHuMm. A A.J1anyHoB y 1970 poui BBaXas, LU0
MPUHLMNU KOHCTPYKTUBHOIO CUCTEMHOIO MigXxo4y AonomMaraloTb CTBOPHOBATU
HOBI MporpaMu BYBYEHHSA, OPIEHTOBAHI Ha PO3KPUTTA CYTi NpoLeciB TpaHcdop-
MaLliT eHepril, nepegayi peyoBUHY | iHPOpMaLLii B ekocucTeMax.

Cuctema. 3arasibHi BU3HA4YeHHS

3 cepefmHM XX CTONITTA NOHATTA “cucTema™ (Bif rpeubk. 3ysiewa —
uine, cknafeHe 3 YacTWMH) CTae OfHUM 3 K/KHOY0BUX (PinocodcbKo-
METOZONOrYHUX | cneyianbHO-HayKOBUX NOHATL. IMpaBaa, Le NOHATra B CUC-
TEMOJOTIT CKNanocs Wwe He J0 KiHuA i 6araTo f4OCnigHUKIB, TpPaKTyluu oro,
BBOAATb Y BM3HAYEHHA CBOT KpuTepii. TpagnuyiiHUM € HacTyMNHe BU3HAYEHHS:
CUCTEMA — Le CYKYMHICTb €e/leMeHTIB, SIKi B3aEMOAiIOTb MiX CO6OH |
TBOPATb HOBY AKiCTb. Cnif Bigpa3sy Big3HauMTV BiJHOCHICTb LbOro BU3Ha-
YeHHA. Tak, MPaKTUYHO 3aBXAW €NEeMEHT CUCTEMM BHACMiLOK iepapXivyHOT
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Po3pgin 1. CuctemHuii nigxig B ekonorii

CTPYKTYpPW CBiTYy CaM € CUCTEMOIO 3i CBOIMM eflemeHTaMu. Cuctema LinunTb
CBIT Ha ABi YaCTMHU — Ha CUCTeMY i cepefoBuile. Mpu LUbOMY cuUa 3B'A3KIB
enemeHTIB ycepeauHi cuctemu € GiNbLIOKD, HDK MK enieMeHTaMu # cepeao-
BULLEM TX ICHYBaHHS.

MpoTe, HaBefeHe BU3HAYEHHSA HE € KOHKPETHWUM, Ha OCHOBI IKOFO MOX-
Ha Knacugikysatu cuctemu. Lie BU3HAUYeHHS 3aranbHoro xapakrepy. Migrse-
POXEHHAM LbOMY MOXe 6yTu, Knacudgikauisa CTenosoi poCc/MHHOCTI 3a AOMi-
HaHTHUM NPUHLMMIOM.

Tak, 3a UMM NPUHLMAMNOM, YIPYNnoBaHHA 3i CXOXUM (IOPUCTUYHUM
cknagom (Poci stepposa, Helictotrichon desertorum, Stipa zalesskii, Phleum
phlejides, Anemone sylvestris i iH.) i CX0XO0 B3aEMOZIE BUAIB MOXYTb Oy-
TV BifHECEHI HE TiNbKM A0 Pi3HMX acouiayiii, ane i fo pisHUX gopmauiin (oB-
CeLEeBO-CTENOBOM'AT/INKOBA | CTENOBOM'AT/INKOBO-3a/1iCbKOKOBWU/I0BA) 3a/ex-
HO Bif TOrO, AKWUIA BUA AOMIHYE B YrpynoBaHHi. Y BMNaAKy "fOMiHYBaHHA" i
BMCTYNAE AK (3aKOH) KOMMO3ULLT, WO L03BONSE LLbOMY BULINNTL | BCTAHOBU-
TV MeXi pPi3HUX CUCTEM POC/IMHHUX YrpynoBaHb. Bubip iHWOro 3akoHy Kom-
nosuuii (Hanpuknag, haopUCTUYHUX KPUTEPITB) LacTb MOX/MBICTb 06'efHa-
TU Ti X caMi 06'€KTU B iHLLY CUCTEMY.

TaknMM YMHOM, 3HAHHS 3aKOHIB KOMMNO3MUIT Mif Yac BM3HAYEHHS] MeX
CUCTEM Ta 418 TEOPETUYHUX Y3aranbHeHb Mae fyXKe Be/IMKe 3HAYEHHs, 0C00-
nMBO npu nobypfosi Teopii faHoro knacy cuctem. Popmanisayis 3akoHiB
KOMNO3MLiT CNpusie KOPEKTHOMY BU3HAYEHHIO "CUMbHIWNX" BIAHOCUH MiX
e/leMeHTaMy CUCTEMM B MOPIBHAHHI 3 BifAHOCMHAMM 3 iHLWMUMW enemMeHTamu
abo cuctemamu.

CknapgHa cucrtema

KoXHa cucTemMa BU3HAYaETbCA MEBHOK CTPYKTYPOIO (eleMeHTH i B3a-
EMO3B'A3KM MK HUMW) i NOBeLiHKOK (3MiHW CUCTEMM B Yaci).

Ong cuctemonorii Wi NOHATTA € TaKMMU X, PyHAAMeHTaNbHUMK, AK
"npoctip” i "yac" gna ¢ismkn. B cuctemonorii nig CTpyKTYpOK PO3yMieThbCH
iHBapiaHTHa B yaci (bikcayis 3B'A3KiB MiXK efleMeHTaMn cUcTemMu, Lo popma-
Ni3yeTbCA, HaNpuknag, maremMaTtMyHUM NOHATTAM “rpacga”. i nosegiHKOO
CMCTEMM PO3YMIETbCA T1 (hYHKLIOHYBaHHS B Yaci. 3MiHM CTPYKTYpK CUCTEMMU
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Ekonoria tBapuH

B Yaci MOXHa po3rnagatu Ak il eykuecito abo esontouito. Po3pisHaoTh fedo-
pManbHy CTPYKTYpPY CUCTEMMU (B AKOCTI efIeMeHTIB L€l CTPYKTypu irypy-
I0Tb "MEePBUHHI" eNIeMEHTH, aX [0 aToMiB) i (hopManbHy CTPYKTYPY (B AKOCTI
eNemMeHTIB Uil CTPYKTYpy irypyroTb CUCTEMU HUXKYOrO iepapXivyHoOro
piBHS).

CKNafiHiCTb CUCTEMMN Ha CTPYKTYPHOMY PiBHI 334a€TbCA YMCOM i efe-
MEHTIB i 3B'A3KIB MK HUMW. [1aTW BU3HAYEHHS CKNAAHOCTI B LbOMY BUNAAKY
BKpali Ba)KKO: LOCMIAHWK Mae cnpasy 3 TakK 3BaHWM "edekTom Kynu" (ogHa
Kyns — He Kyna, ABi Ky/ni — He Kyna, Tpu — He Kyna, a 0Cb CTO Ky/lb — KY-
na, leB'AHOCTO [eB'ATb — KYNa; TO Ae X MeXa MK "Kynow" i "He Kynow"?).
Kpim Toro, BifHOCHICTb NOHATTS "CTpyKTypa" (NoAin Ha opmMansHy i Hedo-
pManbHy CTPYKTYpW) NpyUMYyLLYe B3arani BiiMOBMTUCA Bif HbOr0 Mpu BU3Ha-
YEHHI CKMagHOCTi cucTemu.

BusHaumTK, WO Take "ckKnafHa cuctema" Ha "noBeAiHKOBOMY piBHI"
NpeAcTaBnseTbCa peaficTUYHiwWmMM. b.C.dneiilumaH 3anponoHyBaB N'aTb
NMPUHLKMNIB YCKNaLHEHHA NoBefiHKKN cucTeMm (puc. 1.1).

5. Pethnekcis

4. MpeaganTauin

3. YxBaseHHs piweHb

2. FomeocTa3s (3BOPOTHI 3B’A3KM)

1. Pe4OBUHHO-eHepPreTUYHNIA BanaHc

Prc. 11 MpuHUMnu noBefiHKN CUCTEM, L0 YCKNaAHIOTbCS.
1- 2 npocTi cuctemu
3 -5 cknagHi cuctemun

Ha nepwiomMy piBHi 3Haxo4ATbCA CUCTEMU, CKIAAHICTL MOBELIHKU AKNX
BM3HAYa€ETbCA /MLle 3aKOHaMN 30epe>KeHHs B paMKax 6anaHcy pevyoBuHM i
eHeprii (Hanpuknag, KaMiHb, L0 NIEXUTb Ha [0P03i); Taki CUCTEMU BUBYAE
KnacuyHa gpisnka.

Ha gpyromy piBHi po3TallOBYHOTbCA CUCTEMU 3i CKNALHILLO NOBEAiH-
Kow. [nsa HWX cnpaBefMBi 3aKOHW MepLIOro PiBHA, ane iX 0COBMAUBICTIO €
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Posgin 1. CuctemHuii nigxig B exonorii

HasBHICTb 3BOPOTHMUX 3B'A3KIB, W0 | 00YMOBNIOE CKMAAHILWY NOBERIHKY; (YyH-
KLiOHYBaHHA TaKuUX CUCTeM BMBYaE KibepHeTuka. MpuHLMN romeocTasy 36e-
piraetbcs Ans BCiX CUCTEM.

LLle cknagHiWow NoBefiHKOK XapaKTepu3yrTbCs CUCTEMU TPETbOro
PiBHA: BOHW CKNAfalOTLCA 3 PEYOBMHM i eHeprii, MatoTb 3BOPOTHI 3B'A3KW, ane
TX 0CO6NMBICTIO € 34aTHICTb "yXBas/llOBaTM PilLeHHA", TOOTO 34aTHICTb 34ilic-
HIOBaTK Aesikuii BUGIp (BMNaAaKOBWIA, ONTUManbHWUA abo iHLWIWIA) 3 psay Bapi-
aHTiB NoBefiHkY ("CTUMYyN — peakuyis™).

CuncTemMu 4eTBEPTOrO PiBHA BMAINATLCA 3a 34aTHICTHO 3AiliCHIOBATU
MepcneKTUBHY aKTUBHICTb abo MPOABAATM BUMNepemKyouy peakuito (“peak-
uis — ctumyn"). Lleid Tun noBegiHKM BUHMKAE Ha PiBHI 6iocucTeM, CKNagHi-
WX, HDK HainpocTiwi, ane Lie He TakuX, AKi MalOTb iHTenekT. PiBeHb ix
CKNIaHOCTI NMOBUHEH NepeBepLUyBaTH PiBeHb CKNaAHOCTI cepefoBuLLa, | BOHU
MOBUHHI XMaTy [OCTATHLO MOTYTHIO Nam'aTb (Hanpuknag, reHetuuHy). "Ma-
m'aTalun" pesynbTaTy CBOIX B3aEMOfIl 3 CepefjoBULLEM 0 AaHOTO MOMEHTY
yacy i "moknagatounce” Ha Te, WO "3aBTpa 6yne NPUBAU3HO Te X, WO i Cbo-
rofHi", Taki 6iocructemMn MOXYTb 3a3fanerigb NigroTyeBaTv CBOK peakLilo Ha
MOXNUBWIA MabyTHIl BNAMB cepegoBuula. Ons 0COGMH Lein npuHumMn Bigo-
MUt K e(DeKT NepCneKkTMBHOT aKk TUBHOCTI, 418 NONynauii — K edhekT npe-
afanTauii.

Y 0CTaHHbOMY BUMAaAKYy rapHuUM MpUKIagoM MOXe clyryeaTtu "[43BOHO-
BMAHMIA" XapaKTep po3noginy YMCENbHOCTI NONynauil y34oBX AesKoro rpa-
[ieHTa cepefoBMLLA: 3HAYHA 4YacTUHA nonynauii, 6n13bka 40 MOLaNbHOrO
Knacy, "nam'aTae" npo TUNOBI 3MiHM AAHOr0 YMHHWKA, KpaliHi (HEUMCNEHHI)
Knacu — npo Pi3Kili i 3HaYHILWi 3MiHK.

HapewTi, BULWMIA (Ha CbOFOAHILWHIN feHb) — N 'ATWUA — piBEHb CKNa-
[LHOCTI 06'elHYE CUCTEMMU, 3B'A3aHI NOBEAIHKOK IHTENEKTYaNbHUX MapTHepIB,
3aCHOBaHi Ha MipKyBaHHAX Tuny "BiH AyMmae, WO A gymar” i Tak gani (kna-
CUYHUIA NpuKNag — LwaxoBa NapTis i po3paxyHOK CYyMNepHUKaMu MOX/IMBUX
BapiaHTIB 11 po3BUTKY). MabyTb, 418 eKONorii el Tn MoBefiHKM He Mae
6e3nocepeHbOr0 BiAHOLWIEHHS, ane BiH CTa€ BU3Ha4YaNbHUM MNpW pauioHanb-
HOMY NPUPOLOKOPUCTYBaHHI | 0CO6/IMBO NpY BpaxyBaHHI couianbHUX acnek-
TiB B3aemopii "/liognHa — Mpupoga”, To6To ANa couyiocmuctemonorii (Fony-
6eub, 2005).

Cuctemu, WO BKIKOYAKOTL B AKOCTI Xo4a 61 ofHiel nigcuctemu cucre-
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Ekonoria TBapuH

My, LLO Mae 3[aTHICTb 4O BMpILLIEHHS 3aBAaHHA (MOBegiHLi AKOT BAaCTMUBWIA
aKT pilleHHs), Ha3MBaTUMeMO CKNagHUMu (cuctemn 3—5-ro piBHIB; Taki cu-
CTeMU BUBYAE CUCTEMONOTif). MparHeHHA cCUCTEMMW AOCATTU BIACTUBOIO ANA
Hel CTaHy Ha3WBaTMMEMO LifECMPSIMOBAHOK MOBEAIHKOW, a Ueil cTaH — i
MeTOl0.

OCHOBHUI 06'EKT €EKOMOTIT

KoHuenuis ekocucTem 3a HO.OgymMoM € MPOBIAHO B Cy4acHiii eko-
norii — came Ha BMBYEHHI BNaCTUBOCTeW CTPYKTYPW | AUHAMIKA €KOCUCTEM
MOBWHHI OYTWM CKOHLEHTPOBAHI 3ycwuinsa ekonoris. 3 Wiel Touku 30py cnif
npoaHanisysaTy psaj BU3HAYeHb NPUPOLHMX OB'EKTIB, AKi, HA LYMKY foChij-
HWKIB, MOXYTb MpeTeHAyBaTW Ha PO/ib OCHOBHUX 06'EKTIB, WO BMBYAE €KOJIO0-
ris.

3a Bu3HaveHHamM HO. Opyma ekocucTemol € Oyfb-AKa OAWHMLA, L0
BK/KOUAE BCi CMiNIbHO (DYHKLIOHYHOYI OpraHiamMu Ha faHiid gingHui i B3aemogie
3 (Pi3VYHUM cepefoBUMLLEM TAKUM YMHOM, LLO MOTIK EHEepril CTBOPHOE YiTKO
BM3HAUYeHI GIOTWMYHI CTPYKTYPW i KPyroo6ir pevyoBMHU MidXK XMBOK | HEXU-
BOtO yacTuHamum (Opym, 1976, c. 24).

Mopanblinii poO3BUTOK YSABAEHb NPO €KOCUCTEMY i 6ioreoueHo3 npus-
BIB [0 Knacudikalii ekocucTem, fie 6ioreoL,eHo3 € OKpeMuM CTyrMeHeMm opra-
Hi3auii ekocucTeM, AKNn MapkyeTbes (iToueHo3om (Mony6eub, 2005). biore-
OLIEHO3 - EKOCUCTEMA B MEXaX KOHKPETHOro (iToLeHo3y.

Mopsag i3 BU3HAYEHHAM €KOCMCTEMM B KonuwHboMy CPCP ekonoru
LUMPOKO BUKOPMCTOBYBaNM NOHATTS "6GioreoueHos". Liei Tun 6ioTM4YHOT cmc-
Temun Buginue B.M.Cyka4yoB. 3a iOro BM3Ha4YeHHAM, GiOreoLeHo3 - ue Cy-
KYMHICTb Ha MEeBHIW AiNSAHLI 3eMHOT MOBEPXHI OAHOPIHUX MPUPOAHUX
naHoK (aTmocthepu, ripcbKoi nopogun I rigpoaoriyHMx ymoB), sika Mae
CBOK 0C06/MBY creyudiky B3aemMoAil KOMMOHEHTIB i3 KOTPUX BOHa
CKNafaeTbcsA, TUM 06MiHY PEYOBMHOK Ta eHepriet i iX M co6ol Ta
iHWYMK ABULWLAMW MPUPOAN | ABNAE COOOK0 BHYTPILLHIO fiaNeKTU4HYy
ELHICTDb, LLO 3HAXOAUTLCSA B MOCTiiHOMY pyci, po3BuTKy (Cyka4os, 1964,
c. 23).

MigBoAsYmM NigCyMOK LbOMY KOPOTKOMY MOpiBHSIHHIO, Bifj3HauMMoO, LU0
BCi PO3rNAHYTI 06'€KTU € CUCTEMAMM B3aEMOLiOUNX OIOLEHOTUYHUX i eKOTO-
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Po3gin 1. CuctemHwnii nigxig B ekonorii

NiYHMX CKNALOBUX, a BIAMIHHOCTI CNOCTEPIraloTbCsA NULLE Y BUIHAYEHHT MEX
LMX CUCTEM B NPUPOLi.

3 iHWoro 60Ky, TOYHe 3afjlaHHA MeX, Hanpuknag, 6ioreoueHosy, Mae Ha
yBasi po3gineHHs 6e3nepepBHOro 3a CBOEK NPUPOAOHD MPOCTOPY EKOLEHOTH-
YHUX YUHHWKIB HA CBOEPIAHI ANCKPETHI "coTn", WO Bigobpaxkae opraHisMeH-
Hi aHanorii Ha NpoTMBary Cy4aCcHMUM KOHTUHYaNbHUM YSIBAIEHHAM NP0 eKOono-
riYHi 06'eKTU.

Bce ue 3MyLwye po3rnagatv NoHATTA ‘ekocucTeMa” y BU3HAYeHHI
HO.Ofyma K OCHOBHWIT 06'€KT €KOJIOFIYHOIO AOC/ISKEHHS. | HUXHIO Me-
XY €KOCUCTEMU MOXHA BCTAHOBMTMW 3a HasBHICTIO GiOreHHOro Kpyroobiry
peuoBuH. biom i bioctepa - Le TiHIi eKocucTeMn, TOMY BEPXHS MeXa eKocuc-
TEeMU efMHa i YHIKanbHa.

Ekonorito TpaguuiiiHo noginatoTb Ha ayTekonorito (06’ekTom gocni-
[KeHb € 0cobuHa), aemekonorito (06’eKT JOCNIMKeHb Monynayis), CUHEKO-
norito  (06’eKT QOCNifKeHb YrpynoBaHHs, ekocuctemun). M.A.ony6eub
(2000) BMAINVMB YeTBEPTUI PO34in €KONOriT —eKocucTeMosiorito (06’ekT goc-
NiJKeHb eKOCUCTEMM Pi3HMX paHriB opraHisauii Big KoHcopuii fo 6iocgepn).
3a posginom cuHekonoris M.A.lonybelb 3aMWMB BYEHHA NP0 (YHKLIOHY-
BaHHA yrpynosaHb (6ioLeHO3iB).
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Ekonoria TBapuH

KOHTpONbHI 3anuTaHHA Ao po3giny 1

. LLlo Take cucrtema.

. Wo pae MOX/IUBICTb BU3HAYNUTU Bi,CI,HOCI/IHI/I MiXK efleMeHTaMn CUCTEMU B

MOPIBHSAHHI 3 BiJHOCMHAMMW 3 IHLWIMMMW enemMeHTammn abo cucTemamu.
. AKi iCHYIOTb CKNafoBi YaCTUHWU CKIafHUX CUCTEM.

. LLlo Take hopmanbHa i HethopMasibHa CTPYKTYpa CUCTEMU.

. HasBiTb  M'ATb  NpPUHUMNIB  YCKNaAHEHHA MOBefiHKM CUCTEM 3a
b.C. ®neliumaHom.

. LLlo Take ekocuctema 3 Touku 3o0py HO. Opyma.

. Un € 6ioreoLeHO3 € OKPEMUM CTYyMEHEM OpraHisauii eKkocucTem, aKuin map-
KY€ETbCA (DiTOLEHO30M.

. Un € BigMIHHOCTI Mi>X noHATTAMMK "6ioreoueHo3"” Ta "ekocucTema'.

. AKNM YMHOM MOXXHa BCTAHOBUTW HVDKHIO MEXY €KOCUCTEMMN.
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Po3sain 2.
PISBHOMAHITTA XWBUNX CUCTEM

)XKunBa peyoBMHa — CYKYMHICTb BCiX hopM XUTTA B Giocepi. Pe3ynb-
TaTW iHTErpoBaHOi aKTUBHOCTI Pi3HUX >XMBUX OPraHi3mis BUSABNAKOTLCA HE
AuLLe y BUTAA4i IX NPUCTOCYBaHHA 40 NPOXMBAHHA B Pi3HUX YMOBax, ane i B
3BOPOTHIN AiT Ha cepeaoBuMLLe, WO NPU3BOANTL A0 3MIHU MOro xapakTepuc-
TUKW. Y OCHOBI LIbOr0 NEXWUTb NpoLec 06MiHYy peyoBUH, SIK creyudivyHa Bna-
CTUBICTb XUTTH.

Ponb XnBOT peyoBUHU B YTBOPEHHI
cepegoBuLla iCHyYBaHHA

CyuacHe cepefloBULLE AK CYKYMHICTb abiOTUYHMUX CKNagoBux (atMmoc-
(hepu, KNiMaTy, TOLL0) B 3HAYHIN Mipi 3yMOBNEHE XUTTELIANbHICTIO OpraHis-
MiB, L0 MeLKaloTb B HbOMY. XKMBi OopraHiamu, Aitloum Ta HAKONUUYKUYUCh Y
BUINIA4I MepTBOI OpraHiky BNPOAOBXK reoioriyHol icTOpiT N1aHeTW, KOPiHHUM
YMHOM 3MIHW/IM NOYATKOBI XiMiYHI i (pi3nYHi BNacTMBOCTI cepeoBuLLa Y BiK,
CNPUATANBWIA ANS CTIKOrO ICHYBaHHSA XUTTS.

AK BifOMO, NMOXOKEHHS i BNaCTUBOCTI 'PYHTY B OCHOBHOMY 00YMOB-
NeHi [iANbHICTIO XUBMX OpraHiamis. TiflbkKW BOHW BMPOOAAOTH | po3knaja-
I0Tb OPraHiyHy peyoBuHY, 6e3 AKOI FipCbKi MOPOAU HE MalTb CneundivuHnX
BNaCTUBOCTEN I'PyHTY, 30KpeMa poAtoyocTi. AisnbHicTb MiKpoopraHiamis, po-
C/IVH | TBapUH (hOpMYE CTPYKTYpPY I'PYHTIB, TX XiMi3M, cnpuse npotecy noga-
NbLUOTO I'PYHTOYTBOPEHHS.

Y BOAHOMY CepefoBULLi ACKPABO BUPAXKEHWIA BNAMNB XWBUX OpraHi3mis
Ha XiMiuyHWiA cknag Boaw. Pis3Hi rpynn opraHiamiB NocTiiHO BMBOASATL Y BOA-
He cepefoBuLLe MPOAYKTU MeTaboniamy, 30Kpema iOHW COneid, opraHivHi Ku-
CNOTK, a30TUCTI PEYOBUHMU, CIPKOBOAEHD i iH.

PociMHU — MelKaHLi eyhoTUYHOT 30HN — BUAINAIOTb KACEHb, AKWIA
YaCTKOBO 3a/IMLLIAETLCA B PO3YMHEHOMY CTaHi. TBapuHU-(inbTpaTopu, Maca
AKUX OY>XKe Bennka, 6e3nepepBHO NPONycKaroTb Yepe3 CBOT OpraHisMu Benu-
yesHi KifIbKOCTi BOAM, BUyYatoun 3 Hel 3BaXEeHi OpraHiyHi YacTUHKK i pos3-
4ymHeHi coni. ligpaxoBaHo, Wo @inbTpatopn Benukoro Bap'epHoro pudy
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Ekonoria TBapuH

(ABcTpanis) BNpoAoBX 5 pokiB NpoifbTPOBYHOTL BeCb 06'eM TUXOro okea-
Hy. MacwTtabu BOoJ006MIHY, LLO CTBOPIHOETLCA (hinbTpaTopaMu, HepigKo ne-
PeBEPLUYIOTb NPUPOAHI FigponorivHi npouecun. Tak, KoedilyieHT BOJO0OMIHY
[HinpoBcbko-By3bkoro numaHy — 1,8, a MOMIOCKK, L0 HacensTb KoOro,
MPOTArOM TENIOr0 Ce30HY MPOgiNbTPOBYOTL BOAY NMMaHy 5 pasis!

XapakTtepHa gns 6aratb0ox rigpo6ioHTIB BUOIPKOBICTL BUMYYEHHS MEB-
HMUX PEYOBMH 3 CEPefOBULLA, & TAKOX 34aTHICTb HAKOMMUYYBATU IX B OpraHi3mi
BeAyTb He Ti/IbKWU [0 3MiHW XiMi3My cepefloBULLa, ane i 40 (hOpMyBaHHA crie-
LUUGivHMX 0cobnMBOCTEl penbedy i BNacTMBOCTE MOPCbKOro AHa (Hanmpu-
Knag, YTBOPEHHS KOpanoBux pudis, atosiis, opraHoreHHNX Mynis i iH.). Penb-
e fHa hopmyeTbeA i Mif BNIMBOM KPYMHUX TBApWH: BiJOMO, Hanpuknag, wo
B MIBHIYHO-CXiAHIA YacTUHI BepuHroBa Mopsi TUXOOKeaHCbKi MOPXi i Cipi Kn-
1, XMBNAYMNCb BEHTOCOM, CTBOPIOKOTb Ha fHI AMYU i XK01061 B Takiil Kinbkoc-
Ti | TaKMX po3MipiB, WO 3a CBOIM BM/IMBOM Ha pefibedh) BOHU MOXYTb ByTW no-
PiBHSAHI 3 reonoriyHUMK npouecamu. MigpaxoBaHo, WO, XapUyrUnCb Ha Fu-
6uHi 30-50 m, cipi kuTn "nepepobnATe" 4o 5,6 % nnowi painoHy Haryny.

BaraTbOM TBapuMHaM BNacTMBE HAKOMWUYEHHS MEBHUX CONeW, AKi aKymy-
NOKTLCA Y CKNafi ckeneTHUX yTBopeHb (Ca, bi, M§, P i iH.). Bigmupatoun,
i opraHiaMy yTBOPIOKOTb MOTY>XKHI BifKNafeHHS BanHAKIB, LOMNOMITY, KpeM-
HeseMy, (POPMYHOUM TakMM YMHOM FeOfIONiYHY CTPYKTYPY MOPCbKOIo [Ha.
BWHWKHEHHSA OpraHoOreHHWX JOHHUX BigKnajeHb NPU3BOAWUTL A0 TOTO, WO ui
pevyoBMHN BMNAAAIOTL i3 6I0TUYHOrO KPYyroobiry i cTaloTb CKNaA0BOK YacTu-
HO0 niTochepu.

AKLO XNTTA B aKTUBHIA (DopMi NMpOHMKae B NiTochepy BiZHOCHO He-
rNMM60KO, TO MOPOMKEHI HEK LapK 0Caf0BUX MOPiA MakTb MOTYXHICTb MO-
PAAKY Aekinbka gecsTkiB kinometpis (B.l. BepHaacbkuit. 1965).

CyuacHuii ra3oBmil cknaf aTMocdepy NPakTUYHO LiNIKOM BU3HAYAETb-
CSl AiSNbHICTIO XXMBWUX OpraHi3MiB, rOIOBHUM YMHOM Yepe3 POTOCUHTE3 i Au-
XaHHA. lcTopis opmMyBaHHA CyyacHOT aTMoc(epn JOCTaTHLO CKnagHa. Binb-
HWUIA MONEKYNAPHUIA KMCEHb BUAINABCS | B f06IoNOriYHNA nepiog ictopii 3e-
mni. Moro gxepenom 6yB npouec hoTogucovialii BOAAHOT napu. Ane Hako-
MMYEHHA KNCHIO B aTMOCepi B Lieil Yac He Bif0yBanocs; BiH HeraiHo 3'egHy-
BaBCA 3 OKCMAOM BYT/IEL0 BY/IKAHIYHMX Fa3iB i 3 IHWWMMW peyoBMHAMU, & Ya-
CTKOBO CTBOPIOBAB Y BEPXHIX YaCTMHAX aTMOC(epu 030HOBWIA Luap, AKUIA ne-
peLuKopKaB nojanbLloMy HApOCTaHHIO (DOTONI3Y Mapu.
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Po3pin 2. Pi3HOMaHITTA XUBUX CUCTEM

He BUKOYEHO, WO 3 MOABOK NEPLIMX (POTOCUHTE3YIOUMX OpraHi3mis
(MabyTb MOAIGHMX A0 Cy4aCHMX LiaHO6aKTepii), Lo MellKann y BOAOKMax
[LOKembpiiicbkoro nepiofy, 36epiraBcs TOW e MexaHi3m perynsuii BMiCTy
KUCHIO B aTMocepi, a OTpUMaHuii B pesyfibTaTi ()OTOCMHTE3Y KUCEHb MOBHI-
CTHO PO34YMHABCA Y BOAi. B ycAakomy pasi, B nepiog 4o noyatky naseosol Ha-
KOMWYEHHA KUCHIO B aTMocdepi iiwio noBosi i He nepesuwysano 10 % cy-
YyacHoro pisHA. TiNbKW 3 NOSABOK HA3eMHOI POC/IMHHOCTI NOYUHAETLCA MOMI-
THe NiABULLEHHS PiBHA KWUCHIO B aTMocdepi; 04HOYaCHO Lap 030HY i Hako-
MUYEHHA Y BEPXHIX YacTuHax atmoctepn CO2i BOASHOT napu MOCTynoBo
eKpaHyBasM KOPOTKOXBW/IbOBY YAaCTUHY COHAYHOrO BUMPOMIHIOBAHHA i yCy-
Ba/IM MOX/IMBICTb NOAANbLUOIO YTBOPEHHSA KUCHIO LUAAXOM (hOTO/MI3Y BOAW.

Oiokeng Byrneuto (C02 Ha paHHIX eTanax po3BUTKY 3emni MaB nepe-
Ba)XHO BY/IKaHi4YHEe MOXOMKEHHS, | BMICT Oro B atmocgepi 6yB Buwie cydac-
Horo. B gaHmit yac 3HauyHa YacTmHa CO02atmocthepn mae 6ionoriyHe Moxo-
[PKEHHSA: BiH BUAINAETHCA rOIOBHUM YMHOM B NPOLECI ANXAHHSA XXMBUX Opra-
Hi3miB. [oka3aHo, Hanpuknag, Wwo Ha 1 ra nieHWYHoro nons 3a foby npoay-
Kyetbca 135 kr C02 30kpema 75 Kr MmikpoopraHiamamu i 60 Kr KOpiHHAM
nweHui.

BynkaHiunuii C02cTaHOBUTL NnLwe cOTi JOJi BiACOTKA; NpoTe MOCTii-
He HagXO[KeHHA B aTMocdepy abioreHHoro fiokcuay BYI/eLlo, Ha OYMKY
[eAKNX BUEHMX, KOMMEHCYE BMCOKMI PiBEHb CMOXMBAHHA #WOro B 6ionoriy-
HUX npoLecax.

CyuacHi BacTMBOCTI ra3oBoi 060/10HKM 3eM/li MalOTb iICTOTHE 3HAYEH-
HS B 1T TensoBomy 6anaHci. 3HauyHa YacTUHA COHAYHOT eHepril focsArae nose-
PXHi 3emni y BUAUMIV YacTuHI cnekTpy. 3emns Bifgbusae OTpyMaHe BUMPO-
MiHIOBaHHS, ane (K XONOAHILIe Tifi0) rONOBHMM YMHOM B iH(payYepBOHiii
(BOBroxBubLOBIN) YacTuHI cnekTpy. IHpavyepBoHEe BMMPOMIHIOBaHHA 3eMni
eKpaHyeTbCca mapamu Bogu, CO02i o3oHOM. Lle 3anobirae HagmipHiin BTpaTi
Tenna noBepxHer 3eMni BUMPOMIHIOBAHHAM i CNpWsE MiABULLEHHIO Temne-
patypu Ha noBepxHi nnaHeTwu. MigpaxoBaHo, WO 6e3 Uboro "NapHMKOBOro
edhekTy" TemnepaTtypa B HaBKOn03eMHOMY Lapi %na 6 npubnnsHo Ha 40°C
HWKYOI, HIX peecTpoBaHa HuHi. lMpupoAHO, Taka TemnepaTypHa cuTyauis
He cnpusna 6 po3BUTKY XUTTS, NPUHaMHI B TUX (JopMax, B AKMX BOHA Bifo0-
Ma Ha 3emni.

MocTynoBe 36inblWweHHs KoHUeHTpauii C02 B atmocdepi, Wwo Bigdysa-
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Ekonoria TBapuH

€TbCA B Halli AHi, NMOB'A3aHe 3 NPOMMUC/IOBUMMN BUKMAAMM, | MOXe OYTW npu-
YMHOK HApOCTaHHA "MapHUKOBOro eekTy" i MOTeniHHA KnimaTy. B Toi xe
yac, 4aCTKOBE pYWHYBaHHS 030HOBOIO eKpaHy, Li0 CMOCTepiraeTbCs 3apas,
MOXXe MEBHOK MIpPOK KOMMEHCYBaTU Leil etheKT 3a paxXyHOK 36iNblUeHHS BU-
TpaT Tenna 3 noBepxHi 3emni. OgHOYACHO 36iNbWMNTLCS NOTIK KOPOTKOXBU-
NbOBOr0 YNbTPadioNeTOBOro BMMNPOMIHIOBaHHSA, L0 Hebe3neyHo Ana bara-
TbOX XXMBUX OpraHiamiB. 3p03yMiso, L0 aHTPOMOreHHe "BTpy4YaHHA" B CTpY-
KTYpy aTMmocdepn nopogkye HenepeabdavyBaHi i HebaxaHi HacnigKu.

Ha piBHI KOHKPETHUX eKOCUCTEM (POPMYIOTLCA BaXK/IMBI feTani Knima-
Ty. Bigoma pofib pOCAVHHOCTI B CTBOPEHHI NEBHOr0 peXxumy TeMmnepaTypu i
BO/IOrocTi. Hanpuknag, akTMBHA TpaHcnipayis pocinHamu niciB i NykiB BO-
nory BNANBAE Ha KinbKicTb onagis. Tak, B HiMeuuynHi came 3a paxyHOK TpaH-
cnipayii pocaiMHamu fliciB KiNbKIiCTb OnagiB 306ibLWYeTbCA.

POCAMHHICTL BNAMBAE TaKOX Ha BITPOBUIA PeXXUM, YMOBW 3ansiraHHs
CHIDKHOTO NMOKPMBY 14 iHWI BaXNMBI KNiMaTWMUHI napaMeTpu. 3aranom, Ha Thi
hyHAaMEeHTaNbHUX reorpagivyHMX 0Co6AMBOCTEN KNiMaTy, WO BU3HAYAKThCS
aCTPOHOMIYHUMW YMHHUKAMW, PENbeR | TUN POCIUHHOCTI YTBOPKOKTL 0C06-
NMBOCTI Me30- i MIKpOKniMaTy, WO Mae BE/IMKE 3HA4yeHHA Yy (opmyBaHHI
CKnagHux 6araToBMAOBMX YrPynoBaHb XMBUX OPraHi3miB. Y KOHTUHEHTaNb-
HMUX BOAOVMaX aHanoriyHuii eeKT JOCAraeTbCs 3a PaXyHOK BMAUBY POC/VH-
HOCTI Ha WBWAKICTb Tedii, TeMnepaTypHuii pexxum i XiMiam BOAOAMN.

Takum YMHOM, CYKYMHa AiANbHICTb BCIX (DOPM XUTTA aKTUBHO Nepet-
BOPHOE BNACTMBOCTI OCHOBHUX CEpeAOBULLY AOr0 iCHYBaHHA: MOBITPAHOrO, Ha-
3eMHOro, Nig3eMHOro, BOAHOrO.

CyuacHa 6iocthepa (cthepa XMBOro) Le NPOAYKT B3aEMOAIT XKMBOTO i
HeXnBoro (nitocthepn).

Biocepa Ak yinicHa cuctema

Biocthepa - Le cknagHa 3a reHesncom, ictopieto il 6yfoBoto rnobanbHa
cucTema. 3rigHo 3 BM3HayeHHAM M.A.lonybusa (2006), ske 6a3yeTbcs Ha
aHanisi npaub B.l.BepHaacbkoro, M.l.byauka, M.C.Tinaposa, B.A.KoByH,
B.C.CokonoBa Ta 6aratbox iHWMX, 6iocdepa - Ue 3arasbHONaHeTHa 060/10-
HKa, A0 CKnagy SIKOT HanexaTb HWXHI Lapn atMocdepu, Wina rigpocdepa i
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Po3pin 2. Pi3BHOMaHITTS XWBUX cucTem

BEPXHi Wapw nitochepw. 1i cknag i 6yA0Ba 3yMOB/EHI CyYacHOK i MUHYO
XUTTERIANBHICTIO BCIET CYKYMHOCTI XWBUX OpraHiaMis (>KMBOT peYOBUHN).
BoHY € HacnifgKoM B3aeMOAIT T XXMBUX i HEXUBUX KOMMOHEHTIB, aKymynsuii
Ta Mepepos3noAiNly B Hilil BeNMYE3HOT Ki/IbKOCTI eHeprii, TepMOAMHaMIYHOM,
BIJKPUTOK, CaMOOpPraHi3oBaHOol, caMoperyniboBaHol, AMHaMiYHO BPiBHOBA-
)KEHOI, CTIKOK, MO03aiYHOK (AUCUMETPUYHOK) Tr/106a/bHOK CUCTEMOKD
(Fony6eub, 2000, c. 102).

Baxxnuea ¢yHKuis 6iochepy — CTiliKe NiZTPUMAHHS XWTTH, AKe rpyH-
TYETbCA Ha 6e3nepepBHOMY Kpyroobiry peqyoBuH, MOB'A3aHOMY 3 Hanpasie-
HUMW NOTOKamMu eHeprii. bionoriyHnin Kpyroo6ir BigbyBaeTbCs, AK Ha PiBHI
OKpemMux eKOoCUCTeM, TaK i Kpyroobirum Ha piBHi 6iocdepyn 06’efHYIOTLCA B
6iOreHHi LUMKAKU, Yac ICHYBaHHA SKMX BM3HAYAETLCH TUCAYAMU, MifbAOHAMMU
poKiB.

YKuBi opraHismu i HagopraHi3MeHHi cuctemmn 6ioctepy akTBHO 6epyTb
yyacTb y (hopMmyBaHHi 0CO6/MMBOCTel KhiMaTy, TUMIB [PyHTIB, BapiaHTIB
naHawagTy, Xapaktepy UMPKYnaUii Bog i B 6araTboX iHLWMX npouecax, AKi Ha
nepwmnini Nornsag He BiAHOCATLCS A0 KaTeropii 6ioreHHMX. 3pewToto, pisHo-
MaHITHI OpMU XUTTA B iX rnobanbHOMY B3aEMO3B'A3KY BM3HAYalOTh YHiKa-
NbHi BNacTMBOCTI Giocepn SK CaMOPErysoyoi CUCTEMU, TOMeocTas AKoi
3anporpamMoBaHuii Ha BCiX PIiBHAX opraHisauii XuBoi martepii. HaiTicHiwi
(hYHKLiOHa/bHI 3B'A3KM 6I0ONOFIYHMX CUCTEM Pi3HUX PIBHIB MEPETBOPIOE ANC-
KpeTHi (hopMn XUTTH Ha iHTerpoBaHy rnobanbHy cuctemy — 6iocgepy
(1.0. Wwunos., 1988; B.€. Cokonos, 1.0. Lunos, 1989).

biocgepa, 3a B.l. BepHafcbKkuM, SiK LiiflicHa cMCTeMa Mae NEBHY OpraHi-
30BaHICTb Ta MexaHi3mu camoperynauii. Lie Bupaxaetocd B perynauii noc-
TIHOCTI ra30BOro cknagy atmocdepu (a Yepes 030HOBWIA ekpaH — i (isny-
HUX YMOB Ha NOBepxHi 3emni), CTINKOro cknagy i KOHUeHTpauii coneii CeiTo-
BOr0O OKeaHy, i Take iHLue.

OcHoBa MexaHi3miB camoperynsuii, opraHi3oBaHoCTi 3aknajeHa B npo-
Llecax 6ioforiyHoT npupoan: OTOCUHTE3, AUXaHHSA, perynsuis BogHOro i co-
NbOBOr0 0OMiHY OpraHi3miB i iH. ¥ Haiibinbw 3afanbHiin hopmi MOXKHa BBa-
XaTu, WO Ui MeXaHi3MW I'pyHTYOTbCA Ha TakuX ()yHAAMeHTaNbHUX BNacTu-
BOCTAX XMUTTA, AK NOro PisHOSAKICHICTb (PI3HOMaHITHICTb) | cUcTeMHiIcTb. Ca-
Me Ha HUX BNacTMBOCTAX IPYHTYETbLCA | rnobanbHa (yHKLiIA XUTTA B Bioche-
pi — MigTPYMaHHS 6i0reHHOro Kpyroobiry peqoBuH.
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Ekonoria TBapuH

Pi3HoOsIKiCHICTb (hopM XUTTA | 6iOTeHHUIA KPYroBOpOT.

CneundiyHa BNacTUBICTb XWUTTS — O0OMIH PEYOBMHN 3 CEpPefoBULLEM.
Byab-fKnil opraHiamM MOBWHEH OTPMMYBATK i3 30BHILLIHLOIO CepeaoBuMLLa pe-
YOBUHU K [Kepena eHeprii, Tak i maTepian gna nobyfosBu BNacHOro Tina.
MpoaykTn MeTabonismy, BXe HenpuaaTHi ANs NoJanbLIOro BMKOPWUCTaHHS,
BMBOAATHLCSA HA30BHi. TakMM YUMHOM, KOXEH OpraHiam abo 6e3nivy 0gHaKOBUX
opraHiamis (monynauiga, BuAg) 3MiHIOKTb YMOBM CBOMO XMUTTA. AKWwo 6 6ynn
BIACYTHI iHLWI opraHiaMu, fiKi BUKOPUCTOBYIOTb NPOAYKTU MeTaboniamy iH-
LUMX OpraHi3MiB, TO Le npv3Beno 6 40 BUMMPaHHA 0COOMH, NonynAuii i Bu-
[y, ane uboro He CrMocTepiraeTbCs.

PisionoriyHa pisHOAKICHICTb XMBUX OpraHismis € (PyHOAMEHTaNbHOIO
YMOBOIO CTIAKOTO iCHYBaHHA XWUTTA AK NJaHeTapHOro ssuuia. TeopeTuyHo
MOXHa YSBUTU BUHUKHEHHS XUTTA B OAHIN opmi, ane B LbOMY BMMafKy 3a-
nporpaMoBaHa CKiHYeHICTb XUTTA AK fBuLLa: BUAocneuudivyHicTb 06MiHy
PEYOBMH HEMMHYyYE NMpu3BeAe 4O BMYEpPnaHHs pecypcis i "3abpyfgHeHHA" ce-
pefoBumLLa NPOAYKTAMU XUTTELIANLHOCTI, AKi HEMOX/MBY BUKOPUCTOBYBATH
MOBTOPHO.

CTiliKe iCHYBaHHS XWTTS MOX/UBE NuLIE Npu 6araTtoMaHiTHOCTI, pi3-
HOSIKICHOCTI 1ioro ¢opm, cneyndika 06MiHY SAKMX 3abesnedyye NOCnigoBHE
BUKOPWUCTaHHA NPOAYKTIB MeTaboniaMy, L0 BUAINAIOTLCA B cepefoBuLle, do-
PMY€E TeHepanbHWil BGIOTeHHWI Kpyroobir pevyoBuH, AKWUIA 3abe3neyvyeTbes
NpoAyLueHTaMun, KOHCYyMeHTamu i pegyueHTamu. CninbHa AiANbHICTL LUX
rpyn opraHiamiB 3abesrneyye BUNYYEHHS MEBHUX PEYOBUH i3 30BHILUHBLOIO
cepefoBuWa, iX TpaHC(OpMAaLil0 Ha Pi3HUX PIBHAX TPOGIYHMX NMaHUIOTIB i
MiHepasi3auito opraHiyHoOT peyoBMHU A0 CKNAfoBUX, JOCTYMHUX O/18 4Yepro-
BOr0 BK/IOYEHHS B KPyroo6ir. TakMM YMHOM, OCHOBHMMW GiOreHHUMU
e/leMeHTamMu, Mirpyro4MMmM No naHyrax 6ioNorivyHoro Kpyroooiry, e By-
rneub, BOAeHb, KUCEHb, a30T, Kasiil, KanbLiil, KpemHii, docdop i iH.

MpoayLeHTn — e XWBI opraHiamu, AKi 34aTHi CUHTe3yBaTW OpraHiy-
HY PEYOBUHY 3 HEOpraHiYHMUX CKNafoBUX 3 BUKOPUCTAHHAM 30BHILIHIX IKe-
pen eHeprii. (BigzHauumo, WO OTPUMAHHA eHeprii 330BHi — 3arajbHa ymMoBa
XUTTEQIANBHOCTI BCIX OPraHiamiB; 3a eHepreTUKOK BCi 6i0N0OriyHi cuctemu
— BIifKpWTI). TX Ha3MBalTb TAKOX aBTOTpodamu, OCKiflbKM BOHW cami 3a-
6e3nevytoTb cebe OpraHiyHOK PevyoBUHOK. Y NPUPOAHUX YrPYyNOBaHHAX
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Po3gin 2. Pi3HOMaHITTA XMBUX CUCTEM

NPOAYLEHTN BUKOHYHOTb (DYHKLIiIO BUPOOHUKIB OpraHiyHoi pevyoBMHM, LIO
HaKOMUUYETLCA B TKaHMHaX LMX opraHiaMmis. OpraHiyHa pevyoBuHa CNYyXUTb i
[KepesioM eHeprii AN NpoueciB X XUTTERIANbHOCTI; 30BHILLHA eHepris Bu-
KOPUCTOBYETLCA NNLLIE A1F NMEPBUHHOIO CUHTE3Y.

Bci npofyueHTV 3a xapakTepoM [pKepena eHeprii Ana CUHTEe3y opraHi-
YHUX PEYOBUH MOAINATHCA HA (POTOABTOTPOIiB i XeMoaBTOTpOghiB. IMe-
pWi BUKOPUCTOBYIOTb A/11 CUHTE3Y eHEeprilo COHAYHOro BUMPOMIHIOBAHHA B
YacTUHI CMeKTpy 3 AOBXUHOKW xBUi 380—710 HM. Lie ronoBHUM YMHOM 3e-
NeHi (xnopoifioHOCHI) pocnuHK, ane A0 (GOoTOCUHTE3Y 34aTHI i NpefACTaBHU-
KN JeaKkux iHWWX LapcTB opraHiyHoro ceity. Cepef HUX 0CO6/IMBE 3HAYEHHA
MatoTb LiiaHo6aKTepil (CMHbO-3eNeHi BOLOPOCTI), AKi, MabyTb, 6ynu nepimmu
(hOTOCUHTETUKAMM B €BOJIIOLLIT XXUTTA Ha 3eMni. 3aaTHi A0 POTOCUHTe3y Ta-
KOX 6arato 6akTepiii, AKi, NpaBAa, BUKOPUCTOBYOTb 0CO6AMBUIA NIrMeHT, —
6aKTepioXNopuH — i He BULINAIOTL B NPoLeci (hOTOCUHTE3Y KNCeHb. OCHOBHI
PEYOBUHU, LLIO BUKOPUCTOBYIOTLCA AN POTOCUHTE3Y, — [AIOKCUL BYT/IELIO i
Boga (OCHOBA [ANS CUHTE3Yy BYI/1eBOAIB), a TaKoX a3oT, hocdop, Kanii i iHwi
eIeMEHTU MiHepasbHOr0 XWBEHHS.

CTBOpIOIOYY OpraHivyHi peyoBMHMU Ha OCHOBI (hOTOCUHTE3Y, (DOTOABTOT-
podu, TakKMM YWHOM, 3B'A3YHOTb BMKOPWUCTAHY COHAYHY EHeprito, HemMoB 6u
akymyntotoun ii. Moganblie pyiHyBaHHA XiMIYHWUX 3B'A3KIB MPU3BOAMTL [0
BUBINIbHEHHSA aKyMynbOBaHOI eHeprii. Lle BigOyBaeTbca He nuwe nig vac ix
BMKOPUCTAHHS POC/IMHOIO Ha 11 picT, PO3MHOXEHHSA, TOWLO, afle NepeaaeTbea
y BUrAA4I DKi No TpogivuHMX naHutorax i NnpuM3BoAUTL 4O NOTOKY eHeprii B
eKoCUCTeMi Ta Kpyroobiry pevoBuH.

XemMoaBTOTpOPU Mif Yac MpoLecy OKUCNEeHHA MiHepasbHUX pPeyvoBUH
BUKOPWUCTOBYIOTb E€Heprito XimiyHux 3B'A3KiB. [0 Li€l rpynu BigHOCATbCA
TiIbKM  npokapioT: 6GakTepii, apxebakTepii | 4YaCTKOBO CUHbO-3eMEHI
BOAOPOCTI.

Mpn BCbOMY Pi3HOMAHITTiI KOHKPETHUX (hOpM MPOAYLEHTIB-aBTOTPO(iB
X 6iocepHa (yHKLUiA nonarae B 3ay4eHHi eNemMeHTiB HeXXMBOT NPUPoan A0
CKnafy TKaHWH OpraHi3miB i, TaKUM YWHOM, A0 3aranbHOro 6i0noriyHoro
Kpyroobiry. CymapHa maca aBTOTPO(iB-MPOAYLEHTIB CTAHOBUTbL OGinblue
95 % Macu BCiX XUMBUX opraHiamis B 6iocepi.

KoHcymeHTU. XKuBi icToTu, AKi He 3[4aTHi 6yayBaTu CBOE TifO Ha oc-
HOBi BMKOPUCTAHHA HEOPraHiYHMX PEYOBMH a BMMAaratoTb HagXO[KEHHA op-
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raHiYHOT peyYOBMHW 330BHI, ¥ CKNagi DKi, BIAHOCATLCA A0 rpynu retepoTpod-
HMX OpPraHi3miB, L0 XMBYTb 3a PaxyHOK NPOAYKTIB, CMHTE30BaHNX POTO- abo
XEMOCUHTETMKAMU. XY, L0 BUAYYAETbCS TUM abo iHLWIKMM CMOCO60M i3 30B-
HILWHbLOrO CepefoBMLLA, TETepOTPO(GU BUKOPMUCTOBYIOTL Ha NobyAoBy Bnac-
HOro Tina i K [IXXepeno eHeprii Ans pisHUX (OPM XUTTELIANLHOCTI. Takum
YMHOM, FeTepoTpoy BMKOPWUCTOBYIOTb €HEprilo, 3anaceHy asBToTpodamu y
BUTNALI XiMIYHMX 3B'A3KIB CMHTE30BaHUX HUMWU OpPraHiyHMX pPevyoBUH. Y Mo-
TOLUi peyoBWH, AKWIA BigbyBaeTbCcA Nif yac Kpyroobiry, BOHW 3aimaroTb pi-
BeHb CMOXMBayiB, 001iraTHO MOB'A3aHUX 3 aBTOTPOHMMM OpraHiamamu
(KOHcyMeHTK | nopsaaky) abo 3 iHWUMK reTepoTpodamm, SKMMU BOHU XNB-
naTbea (KoHcyMeHTM | nopaaky).

[0 KOHCYMEeHTIB BiJHOCUTbLCA BENIMYE3HA KifIbKICTb XXMUBUX OPraHi3miB 3
Pi3HMX TAKCOHIB. iX HEMaE Nuwe cepef LiaHOOAKTepii i BogopocTeid. 3 BU-
WX POC/IUH O KOHCYMEHTIB BiHOCATbCA 6e3xn0poifnbHi opmu, napasu-
TYIOUi Ha IHWWX POC/IMHAX; YaCTKOBO MOMIOXKEHHA KOHCYMEHTIB 3aiiMaloThb i
POCAMHM 3i 3MiLLaHWMM XXUBMEHHAM (Hanpuknag, KOMaxoifHi pocinHu — po-
CSIHKM). PONb KOHCYMEHTIB Y NiATPUMAaHHI NOCTIAHOro 6i0reHHoro Kpyroooi-
ry Ay>e Benmka.

B npoueci meTaboniamy retepoTpodv po3knafatoTb OTPUMaAHi y cknagi
KI OpraHiyHi peyoBMHN i Ha Wil OCHOBI BYAYHOTb PEYOBUHMW BNACHOrO Tina.
TpaHchopMaLis NepBMHHO NPOAYKOBaHMX aBTOTPOMaMy PevyoBUH B OpraHis-
MaX KOHCYMEHTIB NMpW3BOAUTb A0 36iNblUEHHS Pi3HOMAHITHOCTI XXUBOT peyo-
BUHW. B CBOO yepry pisHOMaHiTHICTb — L& HeobXxigHa ymoBa CTIiKOCTI
O6yab-AKOT KibepHETUUYHOT CUCTEMWU Ha T/i 30BHILLHIX | BHYTPILHIX 36y-
peHb (NpuHUMN Ewo6i).

XuBi cuctemn — Bifg opraHiamy go 6ioctepun B LinoMy — (QyHKUiO-
HYIOTb 3a KibepHETUYHMM NPUHLMNOM 3BOPOTHUX 3BU3KiB. TBapuHM, AKi o-
PMYKOTb OCHOBHY YacCTUHY OPraHi3miB-KOHCYMEHTIB, Bifpi3HAOTLCA PyX/n-
BICTHO, 3aTHICTIO 40 aKTMBHOIO MepeMilleHHs B NpocTopi. LIum BoHM edek-
TUBHO 6epyTb yyacTb B Mirpaii >XuBoi pe4oBUHW, gucnepcii 1i Mo NoBepxHi
nNaHeTw, Wo, 3 04HOro 60Ky, CTUMYMOE NPOCTOPOBE PO3CENEHHA XUTTS, a 3
iHLIOro — CNyrye CBOEPIAHMM "rapaHTilHUM MexaHi3MOM" Ha BUMNaAoK Bu-
HULLEHHS XUTIA B AKOMY-Hebyab Micui yepe3 Ti abo iHWi npuynHmM. Lle x
came npuTaMaHHe i aBToTpotam B MepLly Yepry 3a paxyHOK HaCiHHA, fKe 3a-
BAAKW PI3HUM YMHHMKAM NOLUUPKETLCA Ha fesAKi BigCTaHi.
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Po3gin 2. Pi3HOMaHITTA XUBUX CUCTEM

Mpuknagom Takol "NPOCTOPOBOI rapaHTil™ MoXe c/iyryeatu LIUPOKO
Bijoma KatacTpoda Ha 0. Kpakatay: B pe3ynbTaTi BUBEPXKEHHS BY/IKAHY
1883 pOKy XWUTTA Ha OCTPOBi OYN0 NOBHICTIO 3HULLEHE, a/le BNPOLOBX NuLLe
50 pokiB BifHOBMMOCA. 3aceneHHs MLLN0 FONOBHUM YMHOM 33 PaxyHOK Tepu-
TOPIiA, AKi He nocTpaxaanu Bif BUBEPXKEHHA: FBu, CymaTpy i CycigHix ocT-
POBiB, 3BifKM PI3HUMM LUNAXaMW POCAWUHMW i TBApUHU 3HOBY NOTPanuIN Ha
BKPWUTWUIA Nonenom i 3aCTUrIMMKU NOTOKaMM nasn ocTpiB. Mpun LboOMy nepLumn-
My (BXe Yepe3 3 poKu) Ha BYNKaHIYHOMY Tydi i noneni 3'aBuanca niisku ui-
aHobakTepiil. [pouec CTaHOBMIEHHA CTIMKMX YrpynoBaHb Ha OCTPOBI NMpoOAo-
BXYETbCS; NiCOBI LLeHO3M e 3HAXOAATbCA Ha paHHiX CTagisx cykuecii i Ma-
I0Tb JY>Ke CNpOLLEHY CTPYKTYpY.

Hag3snyainHO BaXknMBa poSib KOHCYMEHTIB | K PerynsitopiB iHTEHCUB-
HOCTi MOTOKIB PEYOBUHMU i eHEPrii 3a TPOPIYHNMU NaHLOramu.

PenyueHTn. [0 Ui€l eKONOriyHoOi KaTeropii BijHOCATLCA OpraHisMu-
reTepoTpodu, SiKi, BUKOPMCTOBYHOUM SIK TPOiYHMI cybCcTpaT MepTBY OpraHi-
YHY peyoBUHY (TPYNu, eKCKPEMEHTW, POCAMHHWIA onag i iH.), B Mpoueci me-
Taboniamy po3knagalTb NOro O HEOPraHiYHUX CKNafoBUX.

YacTKkoBO MiHepanisalis opraHiuyH1X peyoBMH e y BCIiX XMBUX Opra-
Hi3miB. Tak, B npoueci guxaHHa suginserscs C02 3 opraHiamMy BMBOAATLCA
BOJa, MiHepanbHi coni, amiak i iHWwe. ICTUHHUMWU pefyLeHTamK, WO 3aBep-
WYIOTb LUK pO3KNaflaHHA OpraHiYHUX PeyvyoBWH, CNif BBaXKATU NiMLIe TaKi
opraHiamu, fKi BUAINAKTb L0 30BHILUHLOIO CepefoBuLLa TiflbKW HeopraHiyvHi
PeYOoBUHW, TOTOBI [0 3a/yYeHHSA O HOBOTO LKNY.

[o kaTeropii pefyueHTiB BXoaAaTb 6arato BMAIB GakTepiin i rpubis. 3a
XapakTepoM MeTaboni3Mmy Le OpraHiaMu-BigHOBHWKU. Tak, AeHITpugikyrodi
H6akTepii BIGHOBMOKOTL a30T A0 €/1eMEHTapHOro CTaHy, Cynb(aTpesyKytodi
H6akTepii — CipKy A0 cipkoBogHt0. KiHLeBI NPOAYKTM po3KnafaHHA OpraHiy-
HUX PevyoBUH — [iOKCUA BYI/eLto, BoAa, aMiak, MiHepasbHi coni. Y aHaepo-
H6HMX YMOBaxX PO3KNafeHHA iae fani — L0 BOAHIO; YTBOPIOKOTLCSA TaKOX BYT-
NEBOJHI.

MoBHUIA UMK peayKuii OpraHiyHOT Pe4YOBMHM CKMAAHIWWA i 3amyyae
6inbLUe YMCno yyacHuKiB. BiH CKknagaeTbest 3 pAgy NOCNiAOBHMX TAHOK, Y HU-
3Ui AKUX Pi3Hi OpraHisMu-AecTPYyKTOPM MOeTanHo NepeTBOPIOOTL OPraHiyHi
peyvyoBMHM cno4yatky B MPOCTiWi opMU i NuLe Nicis UbOro B HeOopraHiyHi
CKNagoBi nig BnaiMBoM 6akTepiid i rpnbiB. Y HazeMHOMY CepefoBULLi OCHOBHA
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YyacTuHa NpoLecy AeCTPYKLIT OpraHiuyHnX peyoBuH ige y nigcTunui.

MepBUHHI CTagii po3KnageHHs NPOXOAATb 3a y4acTio TBapuH, fAKi Noj-
PiGHIOIOTL TKaHWHU XapyoBMX 06'€KTiB, B MPOLECi TpaBNeHHA PO3KiajatoTb
CKnafHi monekynu 6inKis, BYrfeBoAiB i iHWMNX PevyOBMH Ha MPOCTIiLLi, NIerko
[JOCTYMHI 415 OCTaTOYHOT AeCcTPYKLii 3a LONOMOrow 6akTepiil i rpmbis. bio-
Maca HainbinblW aKTUBHMX TBaPUH — YYACHWKIB PO3KMAAEHHA OpraHiky —
[0CArae 3Ha4YHUX BENYUH.

AKTUBHA JiNbHICTL OpraHi3MiB-AeCTPYKTOPIiB MPU3BOAUTL [0 TOrO,
L0 pPiYHMIA onag opraHivyHWX PevyOBUH MOBHICTHO PO3K/IAAAETHCA B TPOMIYHMX
[OWOoBMX Nicax NPOTAroM 1—2 pokiB, B IMCTAHUX Nicax NOMIpPHOT 30HM — 3a
2—4 poKu, B XBOWHMX nicax — 3a 4—5 pokiB. Y TyHApi NpoLec po3KnageH-
HA MOXXE TPMBATU LECATKM POKiB. IHTEHCUBHICTb MiHepanisayii 6arato B 4o-
MY 3a/1eXXUTb Bif TeMnepaTypu, BONOroCTi Ta iHWNX YNHHUKIB.

PiBHi opraHisayii »xnsoi maTepii 21 cT. CninbHa AianbHICTb npoay-
LleHTiB, KOHCYMEHTIB i peflyLeHTiB BM3Ha4ae 6e3nepepBHyY NiATPUMKY rnoba-
NIbHOTO 6i0N0OriYHOro KpPyrooGiry peyvyoBWH Ta NOTOKY PeYOBUH B Biocgepi.
TakuM YMHOM, PO3LiNeHHA XUBUX OpraHi3miB Ha NPOAYLEHTIB, KOHCYMEHTIB
i peayLeHTIB - nepLumnii piBeHb 6i0N0FIYHOT Pi3HOMAHITHOCTI.

Llei npouec 3abe3neyyeTbCs (DyHKLIOHANbHUMM 3B’A3KaMM MiXX 6i0TU-
YHUMK efleMeHTamu 6iochepu, TXHbOIO 34aTHICTIO 40 caMoperynauii, camoBi-
[LHOBJ/IEHHSA Ta PO3CE/EHHS.

Bygb-Aka 6ionoriyHa (y ToMy 4uchi i eKosI0rivHa) cucTtemMa xapak-
TepU3yeTbCA CreundiyHo yHKLie, BNOPALKOBAHMMM B3aEMOBILHO-
cuHaMn MiX 1T enemMeHTamMu (cybemuctemu) i perynaTopHUMMU MexaHisma-
MU, WO FPYHTYIOTbLCA Ha UUX B3aEMOZiAX, BOHW X BM3HAYalTb Lific-
HICTb i CTIAKICTb CUCTEMM Ha T/i 30BHILLHIX YMOB, LLIO 3MiHIOIOThCS.

He MeHLU Ba)XMBOK EKOCUCTEMOIO € 6ioreoLleHos - yrpynoBaHHs pi-
3HUX BUAIB MIKPOOPraHi3MiB, POC/INH i TBAPWH, L0 3aCeNATb NEBHI Mi-
CUS ICHYBaHHSA i CTIAKO MigTPUMYIOTb 6i0reHHUI Kpyroob6ir pe4yoBuH.

MigTpMka Kpyroobiry B KOHKPETHUX reorpaiyHnx ymoBax — OCHO-
BHa (PyHKLUiA 6ioreoueHo3y. BoHa 6a3yeTbcs Ha TPOgiUHMX B3aEMUHAX BULIB,
Wo opmytoTb BNOPAAKOBAHY TPOgiuHY CTPYKTYpY 6ioreoueHosy. [o ckna-
Jy 6ioreoLeHo3y MepeBaXHO BXOAATb MPOAYLEHTW, KOHCYMEHTU i pefyLeH-
TW, MOX/IMBI BUNAAKKW, KONW NPOAYLIEHTU BiICYTHI - Le 6ioreoLeHo3u neyep.

Y KOHKpeTHUX 6ioreoueHo3ax Ui Tpu rpynu opraHiamis npeacrasfieHi



Po3gin 2. Pi3HOMAaHITTA XUBUX CUCTEM

nonynsayisMn 6aratbox BUAIB, CKNaf AKX creundivyHniA Ans KOXXKHOr0 KOHK-
PETHOro yrpynoBaHHA. ®YHKLIOHANbHO X BCi BMAM YTBOPHOKOTb AEKiNbka
TPOiYHUX PiBHIB: MPOAYLEHTIB, KOHCYMeHTIB | nopsaky, KOHCymeHTiB Il
NnopafKy, pedyueHTiB. B3aeMOBIAHOCMHU MiX BUAAMW Pi3HUX PiBHIB YTBO-
PIOKOTb CUCTEMY TPOMIYHMX NAHUIOTIB, LLO NIEXWUTb B OCHOBI 3aranbHoi Tpo-
(hivHOT CTPYKTYpU BioreoueHo3y.

OO6MiH peyoBMH € o6niratHo BugocneuuiyHNUM. ToOMy pi3HOMAHIT-
HICTb BUAIB Y CKNaji KOXXHOro TpoiuHOro piBHA, a, 0TXe, i y CKnaji ekocuc-
TEMM B LiIOMY, Mae Be/iMke 6i0noriYHe 3Ha4YEHHS.

Mo-nepLue, UMM 3a6e3nevyeTbcqd MakcMaibHa eDeKTUBHICTb BUKOPUC-
TaHHA Lkepen i PopM eHeprii AN CUHTE3y NepBUHHOT NPOAYKUiT I TpaHcho-
pmauii peqyoBUHM Ha pi3HUX eTanax GioreHHOro Kpyroob6iry, ax [0 MOBHOT
MiHepanizawii i MOBTOPHOr0 3a/lyYeHHs [0 LuKy.

Mo-gpyre, pis3HOMaHITTA Nofi6HUX 3a PyHKLiE0 B 6ioreoueHosi Buiis €
OAHWM i3 MOTYXXHUX MeXaHi3MiB CTIiKOCTI B HUX MOTOKIB PeYOBUHM i eHeprii
no TpopiyHUX NaHutorax: y pasi BunafaHHA OKpeMux BUAIB TX MicLe B rnepe-
TBOPEHHI PeYOBUMHU i eHeprii Moxe 6yTW 3amilieHe “aHanoramu™ 3 TOro X
TPO(iYHOro piBHSA.

TakuM YMHOM, Ha piBHI 6iOreoueHo03iB 6ionoriyHa pisHOMaHITHICTb pe-
anisyeTbcs vepes posWmMpeHHs Habopy BUAIB, L0 NPU3BOAUTL 40 NifBULLEH-
HA CTINKOCTI | epeKTUBHOCTI (DYHKLIOHYBaHHSA 6i0LEHOTUYHNX CUCTEM.

bioreoueHo3 - cybcuctema 6ioctepu. IHWKUMKU cnoBamu, 6ioreoueHo3
€ CUCTEMOI B3AEMOJIOUMX MONyNsAuii 6araTb0X BUAIB MPOLYLUEHTIB,
KOHCYMEHTIB i pefyueHTiB (6ioueHo03), WO PYHKLiIOHYE B MEBHOMY cepe-
foBuLi (6ioTon) i NOCTIAHO 34iicHIOE 6ioreHHMIA KPyroobir peyoBuH Ta
NoTiK eHeprii.

HWKUYMM eKOCUCTEMHUM PiBHEM, [ie LOCATaeThLCA LiNiCHICTb XMUBOTO, €
nonynauis. Ha piBHi nonynAuiin BigbyBaeTbCA BiATBOPEHHA OCOOMH, X €BO-
nouiiHa nepebypoBa.

Monynauii. Lie npupofHi yrpynosaHHA 0CO6UH O4HOro BUAY, WO 3a-
CenAloTb CRiflbHI Micusa ICHYBaHHS, i NOB'A3aHMX CRINLAICTIO reHooHAY i 3a-
KOHOMIpPHUMW (PYHKLiOHANbHMMM BiGHOCMHAaMW. Y CydacHiid ekonorii nony-
nAauilo posrnagatoTb AK 6i0N0riyHy CMCTeMy HafOPraHi3MeHHOro piBHA, iUo
XapaKTepU3yeThea crneundivHumMmn GyHKULIAMA | CTPYKTYPOIO.

DyHKUIA nonynsauiT AK CMCTEMU HeoAHO3HavyHa. 3 ofHOro 60Ky, nomny-
»
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nsauia € popma icHyBaHHSA BUAY B KOHKPETHUX YMOBaX. Y LIbOMY MAaHi OCHO-
BHa 11 (hyHKLiS — 36epexKeHHs (BMXXMBaHHA) i BIATBOPEHHSA 0COGMH BUAY B
fJaHux ymoBax. Lis dyHKuis 3a6e3nedyeTbca 3ara/ibHOK CNPSAMOBAHICTIO iH-
OVBIgyaNbHUX ajanTtayiidi cknagatoumx nonynsyito ocobuH (3Bigcy cnifb-
HiCTb TX Mopdo6ionoriyHoro Tuny) i PopmMyBaHHAM 3aKOHOMIPHUX B3aEMUH,
Ha OCHOBI fKMX MIATPUMYETLCA | PErynoeTbCca BiATBOPEHHA. HAK Hacnifok,
npu 6e3nepepBHiin 3MiHI IHAMBIAIB, IO CKAagaloTb MNONYNALUit0, BOHA AK Ui-
NiCHa CTPYKTYpHa OANHULS NPaKTUYHO 6e3cMepTHa.

3 iHWoro 60Ky, NonNynauis KOXHOro Buay BXOAUTb A0 cKiagy 6ioreo-
LLeHO3y AK 0fHa 3 oro (PyHKLioOHa/bHMX oanHuLb (cybemcTem). BioueHoOTU-
YyHa (yHKLUiA nonynauii — y4yacTb B 6i0/10TiYHOMY Kpyroobiry — Bu3Hauva-
€TbCSA BUAOCNELUUGIYHUM TUNOM 0OMIHY PeYOBMH.

Monynayis y mexax eKocUCTeMW MNPefCcTaBnse BUf, a BCi MDKBUOBI
B3aEMWHN B GioreoueHo3ax BigbyBatOTbCSA Ha PiBHI MONYNsALii.

OcobuHKn B nonynauii npu BCid ix nogi6HocTi (BMAoBuiAi mopdodisio-
NOTIYHWIA TUM) HEPIBHOLIHHI 32 Y4acTHO Yy 3araibHONoONyAALIAHNX (YHKLISX.
MOoX/IMBOCTI NPOABY BNACTUBUX AN1A BUAY (HOPM XUTTERIANBHOCTI Y 0COOUH
y CKnagi nonynauii NeBHOK MipoH 0OMEXEeHi CUCTEMOK BHYTPILIHLOMNOMY-
NAUIAHMX BIAHOCUH. |HWWMK cnoBamu, NONYAALIA CTPYKTYpOBaHa He TiflbKu
MPOCTOPOBO, afie i hyHKLioHanbHO. OCobMHM B MONynAyisgx NOCTIRHO 06Mi-
HIOKTbCA IH(opMaLi€to, WO € cneyndiyHMM MexaHi3MOM B3aeMOfil XUBUX
opraHismis. Monynauiam BnacTUBI aBTOPErynaATOPHI MexaHi3mu, AKi QyHKLi-
OHYIOTb Ha 6a3i reHeTUYHOI, a Yy BULLMX TBapUH — i NOBeiHKOBOT Pi3HOSKIC-
HOCTI 0COOWMH, WO X CKNagatoTb.

BigmiHHa 0co61MBiCTb MONYAAWIRHUX CUCTEM MOASrae B TOMY, LWO BCi
thopMu B3aeMOgii 3 CepefOBULLEM, @ TAKOX 34IACHEHHA 3aranbHOMONy AL ii-
HUX (PYHKLLiA, onocepeaKOBYETLCS Yepe3 (i3ionorivHi peakuii okpemmx oco-
6VH. Lle MOXnMBe nuwe Npu 3aKOHOMIPHMX hopmMax iHTerpauii AisnbHOCTI
OKPEMUX OpraHi3miB: (i3ionorivyHi peakuyii 34iCHIOIOTLCA OKPEMUMU THAUBI-
[Jamu, NpoTe CNPSIMOBAHICTb TX TaKa, W0 KiHLEBUA eheKT peanidyeTbCs Ha pi-
BHI nonynauii sk winoro. Mpu uboMy KiHUEBUIA eheKT MoXe ByTW iHaganTu-
BHVUM 4711 OKPEMUX OCOOMH. IHWKMK cnoBamu, (i3ioNnoris OKpemmnx opraHis-
MIiB Yy CKnagi nonynsuii HemoB 61 BUpilIYe NoABiViHY 3agady: (i3ionorivHi
npouecu 3abe3nevyroTb, 3 OAHOr0 6OKY, XUTTA | aganTayito camoi 0COBMHM,
a 3 IHWOro — CTiliKy NIATPUMKY (YHKUIA LinicHOT nonynauii (ehekT rpynu).
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OTXe, CTPYKTYPOBaHICTb, IHTErpoBaHIiCTb CKNafoBMX 4acTuUH (Ui-
NICHICTb), aBTOPerynauisa i 34atHicTb 40 afanTUBHUX peakuiii — OCHOB-
Hi pycK, BNacTMBI nonynauii aK 6ioN0riyHiA cucTeMi HagopraHiaMeHHo-
ro piBHS.

OpraHi3m. OKkpemuii opraHiam (0cobmHa) BXOAUTL 40 CKnady nonyns-
LiT K CTPYKTYPHO-(YHKLiOHabHA NigcncTeMa, WO 3aiiMae nesHe NONOXeH-
HA B MONY/ALIAHNX B3aEMO3B'A3KaXx | BUKOHYE BifAMOBIAHI LIbOMY MOIOXEHHHO
(hyHKUIT B 3aranbHONONynsAuiiHMX npouecax. TiNbKWM OpraHi3aMm € KOHKpeT-
HOI OfMHWLEI0 06MiHY PeYOBUH, | B Uil YHKLIT BIH BUCTYNae K caMoCTiil-
Ha 6ionorivyHa cucTema, L0 3HaXOAUTLCA B TICHMX B3aEMO3B'A3KaX i3 30BHiLL-
HiMW yMOBaM# i 3 6inblLIMMMK BIONOFTYHUMU CUCTEMAMM.

®PyHKLiA 06MiHY peyoBUH B OpraHi3mi BU3HAYAETLCA Y3rOXKEHO fifi-
NBHICTIO PI3HUX CUCTEM OpraHiB, a perynsayis metaboniyHmx npouecis ne-
XXWUTb B OCHOBI afganTayii XXUTTeAiANbHOCTI OpraHiamy A0 MiHAMBUX YMOB Ce-
pegoBuuia. CTiKiCTb 06MiHHOT (hyHKLiT B rnob6anbHOMY macliTabi BU3Haue-
Ha 34aTHICTIO XXMBUX OpPraHi3miB f0 CaMOBILTBOPEHHSA — YHIKaNbHOK (YHK-
LLi€t0 XXNBOT PEUOBMHM.

B komnnekci ¢i3ionoriyHMx npouecis Ha piBHI opraHiamy MoXHa BuAi-
NINTW Ba TUNW peakLii, Wo Po3pi3HAKTHCA DYHKLIOHABHO.

Mepla rpyna — ue isioNorivyHi npouecy, WO cKNafatTb CYTb XUTTS:
nepeTpaB/ieHHs | 3aCBOEHHS XKi, KMITUHHWI MeTaboniam, AUXaHHS, BOAHO-
CONbOBUIA 06MIH i iHwWe. Lli npouecy B cymi 3a6e3MmeUytoTh XUTTA OpraHiamy,
a B rnobanbHoMy macwTabi — (yHKLiOHYBaHHS BI4MOBIgHOT BUAOBIN cre-
umngili 06MiHy naHkM B TPOGhiYHMX NaHutorax 6ioreHHoro Kpyroob6iry. B pe-
anbHMX yMOBax cepefoBuWla 3[IACHEHHS UUX (yHAAMeHTaNbHUX (YHKLIR
OpraHi3my yCKafHIETbCA BHACMILOK Pi3HOMMIAHOBMX i AMHAMIYHUX 3MIH Ce-
pegosuLLa.

Opyra rpyna isionoriyHMx npouecis AKpas i cnpsMoBaHa Ha BUXU-
BaHHSA OpraHi3my B CK/agHWX ymoBax cepefoBuiia. Lle mexaHismu agantauii
[0 AiT YNHHKMKIB, WO BMMBAKOTL Ha NPOTIKAHHS XWUTTEBO BXXK/IMBUX NpoLie-
ciB, HanpaB/ieHi Ha 3abe3neyeHHs 6e3nepe6iiHOro 34ifCHEHHA (yHAameHTa-
NbHUX (i3I0NOFIYHUX (PYHKLIA B CKNALHOMY i MIH/IMBOMY CepefoBHLLi.

IHTerpoBaHumin pesynbTaT 4ii ynmx ABOX rpyn ¢isionoriyHmMx npoue-
CiB BMpaXeHWii B NiATPUMLI roMeocTasy OpraHiamy, TO6TO B CTBOPEHHI
BiAHOCHOT CTaNoCTi yMOB M0Oro BHYTPiLIHLOIO CepefoBuLLa.
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3[aTHICTb opraHi3my [0 romMeocTasy CTBOPKOE MEpesyMOBM A8 BUKO-
PUCTaHHSA Oro iHLWMMUK XWBMMM iCTOTaMM K Micus nocTiliHoro abo TumMya-
COBOr0 iCHyBaHHf. TakMM YMHOM, XWBA PEYOBMHA HEMOB 6U CTBOPIOE ANA
cebe B biocepi Lie ogHe, 6IOTUYHE, MicLEe ICHYBaHHS.

pyna >uMBMX OpraHi3MiB, L0 HaNMOBHILIe OCBOINa MOXAMBOCTI Npo-
XXUBaHHA B IHLWIMX opraHismax - Bipycu. HapassuuaiiHa npocTtoTa ix 6yaosu
— SABHO BTOPWMHHE fBULLE, WO BMHUKAO Ha 6a3i OCBOEHHS OCOOMHOK BHYT-
PiLUHLOKMITUHHOIO CepefoBuMLLa B OpraHiamMax iHWMUX TaKCOHiB. CBig4eHHA
LUbOMY — BWCOKWIA CTYMiHb CKMafHOCTI i Pi3HOMaHITHOCTI FEHEeTUYHOT cuUc-
Temun BipyciB. CnpoweHHa 6yfoBu, WO CTano MOX/IUBUM 3aBAAKM o6nirat-
HOMY 3B'A3KY BipyciB 3 xa3fiHamMu, 3a6e3neyye cTabifibHi YMOBU XUTTA i TOp-
KHYn0Ca HaBiTb (hYHAAMEHTaNbHUX BNaCTUBOCTEl, XapaKTepHUX Ana nepe-
BaXKHOT 6iNbLWIOCTI (hopM XMTTA: Bipyc He MatoTb NOApasNMBOCTI i no3bas-
NeHi BnacHoro anapaty cuHTe3y 6ifka. BoHM He 34aTHi 40 caMOCTIHOrO ic-
HyBaHHS, TXHili 3B'A30K 3 KNITUHOK — L& He TifIbKU MPOCTOPOBWIA, ane i Xo-
PCTKWIA (hYHKLIOHANbHWI 3B'A30K, B AKOMY KNiTWHA | BipyC NpeAcTaBnsiioTb
NeBHY €LHICTb.

LLINpOKO BMKOPUCTOBYHOTbL CMPUATAMBI YMOBU BHYTPILIHLOrO cepefo-
BMLLA OpraHiaMy napasuTy 3 pi3HMX TakCcOHiB. KpiM napasvTiB CpUATAMBI
YMOBW AN XWUTTS B OpraHiamax iHWWX BUAIB 3HaX0AATb CUMGIOHTU. B3ae-
MUHW 3 Xa3dTHOM B LibOMY BMNAAKY He Taki OfHO3HAuYHi: cniBMeLlKaHLi Mo-
XyTb 6YTW HeliTpanbHi AAS HbOrO, YaCTKOBO BUKOPWCTOBYBATW MOr0 Xap4osi
pecypcu abo X, HaBMmaku, 3abe3neyyBaTy MOro OpraHi3aM MPOAYKTaMU XXUB-
NEHHSA. Y BCiX BMNagkax (popMyHOTbCA MEeBHI B3aEMUHU, AKi MOXXHA OXapak-
Tepu3yBaTtun AK KoaganTadii.

MOX/NMBICTb BUKOPUCTAHHA >XMBOFO OpraHisMy fiK Micusi iCHYBaHHSA
iHLIMX XXMBUX ICTOT HEMOB 6OM 3aMWKae KOO 3arasbHOro B3aEMO3B'A3KY Ha
piBHI 6iocepmn Ak Linoro. Buctynawoum sk neplia laHka B LMPKysyii peyo-
BUHW B GIONOTIYHMX CUCTEMAX PI3HOFO PiBHA, OPraHiaM B TOM Xe 4ac (PyHK-
LiOHYE AK cneundivyHe cepefloBULLE, B AKOMY Y CBOK Yepry (opmMytoTsCs i
(DYHKLIOHYIOTb [OCTaTHbLO 6arati yrpynoBaHHs XXUBUX OpPraHi3mis.
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Po3pgin 2. Pi3HOMaHITTS XUBUX CUCTEM

KOHTpO/bHI 3anuTaHHA o po3ainy 2

1. [ainTe BU3HAYEHHS MOHATTIO "XMBa peyoBMHaA".

2. Un Gepe yuyaTb B YTBOPEHHI CepefjoByLLa ICHYBAHHSA XUBA PeYOBUHA.

3. fki BnacTMBOCTI rasoBoi 060/10HKM 3eM/li MalTb ICTOTHE 3HAYeHHs B i
TennoBoMy GanaHci.

4. HaBegiTb NpuvKnaan BNANBY XXMBMUX OPraHiamiB Ha XiMiYHWUIA cKnaj BOAW.

5. Aki icHylOTb rinoTesu LWOA0 YTBOPeHHS aTMoctepu B npoleci eBontouil
YKMBUX OpraHi3miB.

6. lka posib POC/AIMHHOCTI B CTBOPEHHI Ha MEBHI TepuTOopil 0CO6/MBOCTEN
MIKPOKJ/iMaTy.

7. [ainTe cydyacHe CMHTETMYHE BU3HAYEHHS NOHATTA "6iochepa”.

8. AKi OCHOBHI MexaHi3My caMmoperynauii i opraHisoBaHocTi 6iocgepu.

9. Lo € hyHAaMEHTaIbHOK YMOBOK CTIKOr0 iCHYBaHHS XXUTTA SIK NiaHeTa-
PHOrO fBMLLA.

10. B YoMy nonsArae 3aKOHOMIpHICTb, BifjomMa Mifg Ha3sow "npuHumn Ewei”.

111 HaBepiTb hyHKLUiOHaNbHI 0COGAMBOC T OyAb-AKOT 6ion0riyHoi (y Tomy
4yncni i eKoNorivyHor) cuctemu.

12. flKe 3Ha4eHHA Mae Pi3HOMaHITHICTb BUAIB Y CKNagi TPOIYHOro piBHA iy
CKnagi ekocucTemu.

13. [aiiTe BU3HA4YeHHSA NOHATTA "nonynauisa™.

14. AKMM YMHOM Ha MONYNAUIAHOMY piBHI BiAOYBaeTbCA B3aEMOSIA 3 OTOYY-
HOUYMM CepefloBULLEM.

15. LLlo € nepLUO0 NAaHKOK B LUUPKYNALIT pe4oBUHM B 6i0N0riYHUX cucTemax
Pi3HOrO piBHS.



Po3spain 3.
EKONIOrA YrPYnOBAHb (CMHEKONOTIIA)
TA EKOCUCTEMONOIIA

(%)

Ekonoris po3rnsgae B3aeMO3B'A3KM 3 MICLEM iCHYBaHHS >XMBOTO N He-
XXMBOTO Ha pPiBHI yrpynoBaHb Ta ekocucTem. Bcei Wi piBHI € cuctemamu, T06TO
6iocucremamu. Po3rigHEMO B/IaCTUBOCTI CUCTEMMU.

BnacTMBOCTI CMCTEM MOXHa PO3LiINTU Ha ABi rpynu: Ti, aKi € cy-
MO BNacTUBOCTEN iT YacTuWH, i Ti, IKi BUHMKAOTb Y CUCTEMU, K Y €AU-
HOro uinoro. HaseeMo Ui BNacTMBOCTi. AAUTUBHI BNacTUBOCTI CUCTEMU
(naT. ackikio — 36iMblUEHHA) € CyMOI BlacTUBOCTEN 1i YaCcTUH. FKICHO
HOBi B/1IaCTUBOCTI CUCTEMW Ha3MBaAKTbCA eMepIKeHTHUMMU (Big nar.
eTe’\cre — cnauBaTu, 3'ABNATUCS).

OG6’eKTOM AOCNIMKEeHHS eKOoNoril yrpynosaHb (CUHEKONOril) € pi3Ho-
MaHiTTd yrpynoBaHb POC/IMH, TBapuH i MiKpoopraHismis, TPOQiUHi 3B’A3KM
MK HUMW, YK LUMPLIE, PEYOBUHHO-EHEPTETUYHMI 06MIH, (hopMK CUMOBIOTUY-
HMX, NapasuTUUYHWUX, MYTYaniCTUYHWX 4YM MPOTOKOOMepaLiliHOro CchiBicHY-
BaHHA B CMCTEMax TUNy "Xmak-xeptsa", "napasurt-rocnogap”, "npoayueHT-
KOHcyMeHT" Towo (Mony6eus, 2000, ¢.28).

OKpeMuM po3fifIoM CUMHEKONOril AOUifIbHO BBaXaTu (ITOLEHONOrII,
rigpoGioueHonorito, napasnJoLeHoOrito TOLO.

Perynsauia 6iocuctem

XKuTra rpyHTyeTbCs Ha 6e3nepepBHili 3MiHi, B AKilA, NpoTe, 36epiraloTb-
CA MNOCTIAHUMK OiNbWICTb BaXK/IMBMX BNAcTMBOCTEW XMBUX cuCTeM. Tak,
BCbOr0 3a piK B Tifli KOXHOT NMIOAMHU 3MIHIOETHCA BiNbLWIICTL aTOMIB, a cama
NOAMHA 3aULLAETLCA NPAKTUUYHO Takok, AK 6yna. Bnpogosx cTopiy B fici
3MIHIOKTHCA BCi OpraHiamu, WO HacensTb WOro, ane BaXKAWBI BNacTUBOCTI
nicy 36epiraloTbCa NocTiiHUMK. FKi BnacTMBOCTI GiocucTteM 3abe3nevyoTb
TaKy CTIMKICTb B X0fi 3MiH?

[na BignoBifi Ha Ue NUTaHHA BaX/IMBI KiBEPHETUUHI MOHATTA NPAMOro
i 3BOPOTHOrO 3B'A3KY. MpsAMKIA 3B'A30K — Lie BMIMB SIKOrOCb YMHHMKA Ha
CUCTEMY, L0 BUBYAETHLCA, YNpPaBAiHHA Heto (NpUKnaj: NoBepTaymn KepMmo,

- 26 -



Po3gin 3. Ekonoris yrpynoBaHb (CMHEKONOris) Ta eKOCUCTEMOOria

BOAI 3MIHIOE HanpaMm pyxy aBTOMOGins). 3BOPOTHMIA 3B'A30K — 3a/1ex-
HICTb YNpaBAAYoro BMN/MBY Bif CTaHy caMoi CUCTeMU (NPUKNag: 3MiHa
pyxy aBTOMOOiNg BMAMBaEe Ha MOBOPOTM BOMIEM Kepma). TakuMM YMHOM,
3BOPOTHUIA 3B'A30K — L& YNPaB/iHHA CUCTEMOK 3 ypaxyBaHHSAM i cTa-
HY, 3a/1eXHICTb YNpaBaA4ol aii Big i1 pe3ynbTaTis.

BuginawTtbs gBa TUNW 3BOPOTHUX 3B'A3KIB. [MO3UTUBHI 3BOPOTHI
3B'A3KM NIACUNIOIOTL BiAXWU/IEHHA PerynboBaHoi BeIMUYMHU Bif No4aTKo-
BOro CTaHy, a HeraTUBHi MOBEPTAOTb CUCTEMY [0 MOMEPEAHLOr0 CTaHy.
IHaKLe Kaxyuu - MO3UTUBHI 3BOPOTHI 3B'A3KN — L& B3aEMHa CTUMY/ISA-
Lis 4BOX MPOLECIB, a 3BOPOTHI — MPUrHIYEHHA BifXWNEHb KepoBaHOro
npouecy.

PO3rnsiHeMO KNacW4HWi NPUKNaA: Haj BOTHWLLEM, LLO XApKO roputh,
KUMUTb Ka3aHOK 3 BOLO. AKLLO BOrOHb rOpUTb AYXKE CU/IbHO, YacTWHA BOAM
BUXJTIONYETLCA, YAaCTKOBO 3a/IMBa€ BOTHULLE | 3MEHLUY€E iIHTEHCUBHICTb rOpiH-
He. KO/ BOTOHb 3aTyXa€, BUX/OMYBaHHA MPUMNUHAETLCA, | BOTOHb MOCTYMO-
BO PO3ropaeTbCcs 3HOBY. Y AaHOMY NPWKadi BiAXWIEHHA perynboBaHOl Be-
NMUNHKN (IHTEHCUBHOCTI TOPIHHA) BUK/MKAE Taka 3MiHa [Ail peryntouoro
YMHHUKA (BUX/IIONYBaHHA), fKa 34IACHIOE HA PerynboBaHy BEIMUMHY Aito,
NPOTUNEXHY (HeraTMBHY 3a 3HaKOM) MOYaTKOBOMY BifXWNEeHHIO. 3HaunTb, B
[LaHOMy BMNAAKY MW MaeMO CrpaBy 3 HEraTUBHUM 3BOPOTHUM 3B'A3KOM.

A B AKOMY BMNafKy B HaBefeHOMY MPWKNafdi 3BOPOTHUIA 3B'A30K BU-
ABUTLCA NO3UTUBHMM? AKLLO B Ka3aHKY 3amicTb BoAu 6ypae rac! MNpu ubomy
YuUM ACKpaBille ropiTume BOTHULLE, TUM CU/bHILLIE BUXTHOMNYBATUMETLCS rac,
WO we 6inblue NigCUAOBaTUME FTOPIHHA BOTHULLA.

ICTOTHO, WO B NPUKNaAi 3 Ka3aHKOM MO3UTWBHI 3BOPOTHI 3B'A3KMN LUBK-
[KO BMBeLyTb CUCTEMY 3 ii MOYATKOBOIo CTaHy (Ka3aHOK CMOPOXHIE), a Hera-
TUBHI (AKLWO B Ka3aHKy — BOAa) NpuBefyTb A0 36epexeHHs ii BnacTMBOCTel
BIAHOCHO MOCTiiHMMU. HeraTuBHiI 3BOPOTHI 3B'A3KU CTabiNisytoTb cucre-
MY, a MO3UTMBHI — MepeBOAATb Ti B iHWWIA cTaH (TO6TO "pyiHylOTb" KO-
NNLWLHIO CTPYKTYpPY B3aEMO3B'A3KiB). HaaBHICTb anbTepHATMBHUX PEXMUMIB
(hYHKLiOHYBaHHA 6IOCMCTEM BU3HAYAETHCA KOMOGIHaLisMW ABOX TUMIB 3BOPO-
THUX 3B'A3KIB: HeraTWBHi CTabiNi3yloTb KOXEH PEXWUM, a NO3UTUBHI 3abe3ne-
YYIOTb NEPEMUKAHHA MiX TaKUMU PeXxumamu.
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Ekocuctemun i 6ioreoueHosn

Ekocuctemn B3arani, a 6ioreoueHo3n 30Kpema, K OKPEMUIA CTyMiHb
opraHisauii eKOCMCTEM BMBYAE EKOCUCTEMOJIOTISA, 06’ EKTOM LOCNILKEHb AKOT
€ EKOCUCTEMM YCiX PO3MIpiB i CTYNeHiB CKNAAHOCTI - Bif KOHCOPTUBHUX [0
6iocthepHOT, TOGTO XMBI CUCTEMM, B KOTPUX CYKYMHICTb XKUBUX ICTOT i1 abio-
TUYHOIO CepefoBULLa TX iCHYBaHHA TBOPATb PYHKLUiOHANbHY €AHICTL (Fony-
6eub, 2000, c.29).

Ekocnctema — e ""CyKYMNHICTb KOMMJIEKCIB OpraHi3MiB 3 Komre-
KCOM (Di3MYHUX YMHHUKIB, AKi IX 0TOUYIOTb, TOBTO YMHHMKIB MicLienpo-
XXNBAHHA B LUMPOKOMY ceHci™ (A. TeHcni).

Po3suBatoum nigxig TeHcni, MM MOXEMO CKaszaTu, L0 eKocuctema —
e CYKYMHICTb XWBUX OpraHiamiB i micus iX iCHyBaHHA, B paMKax AKOro
3[IACHIOETLCA KPYroobir peyoBMH i MEPETBOPEHHS MOTOKY eHeprii. Ekocuc-
TeMa CK/1aflaeThbCs 3 yrpynoBaHHs 6ioueHosy i Micus icHyBaHHA (abo 6ioTony,
HEXMBOT YaCTUHN).

MoHATTA "6ioreoleHos" BBefeHe BUAATHUM PafsHCbKUM BOTaHiKOM, eKo-
norom i nicosogom Bonogumupom Mukonaiiosnyem CykavyoBum. [ns cTBOpeH-
HA HOBOro TepmiHy y B.M. CykauoBa 6ynu neBHi niacraBu. YaBneHHs npo 6io-
reoLeHo3 BUTIKaNO 3 JOCMigKeHb POCMMHHMX YrpynoBaHb, LLO MatoTb NEBHY
MPOTAXKHICTL i UinicHicTb. B.M. CykayoB cKopucTaBcs TepMiHOM "“6ioLeHo3",
AKNIA ByB 3anNpONOHOBaHWIA 415 ONWCY B3aEMO3B'A3aHNX CYKYMHOCTEN XMBUX Op-
raHismis wwe B X1X cToniTTi, i pO3p06VB KOHLENLLit0 6i0reoLeHosy.

BioreoueHo3 — Le CYKYMNHIiCTb Ha BiOMOMY MNpoCTOpPi OAHOPIAHUX
NPUPOAHMX ABUL, (aTMOC(epn, TipCbKOT NOPOAN, POC/IMHHOCTI, TBAPUH-
HOro CBIiTYy i CBITY MiKpPOOpraHi3miB, I'pyHTY i rigpoaoriyHmMx ymos), L0
Mac CBOK 0C06/MBY creundiky B3aeMOgil LMX KOMMOHEHTIB, WO CKna-
JaTb 1i, | NeBHUA TN 06MiHY PeYOBMHAMW | EHEPrield MiXX CO6O0O i iH-
WUMU ABULLAMU MPUPOSU | L0 € BHYTPILLHBLO CYNepeysinBolo €AHICTIO,
LLIO 3HAX0AUTLCA B MOCTINHOMY pyci, po3BuTKy (B.M. Cykauos, 1964).

Ha BigmiHy Big nigxogy TeHcni, CykayoB 3BepTa€e 0CO6/MBY yBary Ha
B32€MOOOYMOBJIEHICTb i BiJHOCHY O4HOPIAHICTL KOMMOHEHTIB 6ioreoLeHo3y.

CTpyKTypHO 6ioreoLieHO3 ckafaeTbes 3 GioueHo3y i ekotony (puc. 3.1).
bioveHo3, 3a CykayoBUM, CKafaeTbCs 3 (PiTOLLEHO3Y, 300LEeHO3Y i MiKPOBOLEHO-
3y, egadoTony ( 3 KOMMOHEHTIB, MOB'A3aHNX 3 I'PYHTOM i NiACTUNAIOYMMM MOPO-
famw) i KnimaTony (KOMMOHEHTIB, NOB'A3aHNX 3 aTMOCHEPOIO i rigpocthepoto).
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Puc. 3.1. 3aranbHa cxema b6ioreoueHosy 3a B.M. Cyka4yoBum

ICHye [Bi TOYKM 30pY Ha CNiBBifHOLIEHHA MOHATb «eKOoCUCTeMa» i «bi-
OreoueHo3». |HoAi X BBaXKaKOTb iJeHTUYHUMK abo BefibMu nogi6bHumu. Mpo-
Te NpaBWbHiLLE BBaXXATU MOHATTA eKOoCUCTeMU 6inblu 3aranbHUM, rnosamac-
WwrtabHMM, a 6ioreoL,eHO30M Ha3MBaTU EKOCUCTEMM MEBHOM0 MacliTaby. Bax-
nuBa AyMKa, Wo Hanexana B.M. Cyka4yoBy i 0ro HayKoBiil LiKoni, nonsrae
B TOMY, LIO IHTErpyl4YuM efieMeHTOM 6ioreoLeHo3y € Moro pOCANHHICTb---
(hiToueHo3. Pa3 Tak, MeXxi 6ioreoLeHo3iB Cif NPoBOAMTM NO MexXax giToue-
HO3iB. "bioreoLeHo3 — L eKkocucTema 'y mexax itoueHosy" (€.M. JlaBpeH-
Ko, H.B. Aunic, 1968).

YUeHHs1 Npo KoHcopLi?

Y nocTpagsHCbKIA eKoNorii 4acTo iCTOTHE 3HaYeHHS HAAAETbCA KOHCO-
puUisM — (YHKUiIOHaIbHO-CTPYKTYPHUM OAMHULUAM 6ioreoueHosy (yrpyno-
BaHHA). TOHATTA He3anexHo 3anponoHoBaHe 1951 poky B.M. beknemilue-
BUM i 1952 poky J1.I'. PamMeHCbKUM.

3a J1.I.PamMeHCbKMM KOHCOpLUIiT — Le ""noefjHaHHA Pi3HOPIAHUX Op-
raHiamiB, TiCHO NMOB'A3aHUX OAUH 3 OAHUM B IX XUTTELIANBHOCTI MEBHOIO
cnifbHicTO TX goni''

B.M. beknemilieB BBiB TepMiH ''KOHCOPUI', po3rnsgatoumn Woro sk
CYKYMHICTb OpraHiamiB, MOB'A3aHMX 3 OAHIED 0CO6MHOK BULY-
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eandikatopa. MisHiwe B.B. MasiHr 3anponoHyBas BUAINATW Y CKNaji KOH-
COpUiil KOHUEeHTPW. OCOOMHM MEPLLOro KOHLEHTPa NoB'A3aHi 3 e4nikaTopom
npsiMO, APYroro — OMNOCEPeSKOBAHO Yepe3 Y/eHIB NepLloro KOHLUEeHTpa i Tak
fani. Haiibinbw xapakTepHi 3B'A3KM efugikaTopa 3 YfeHamy Neporo KoH-
LIeHTpa; 419 /licoy rBOPIOOYMX NMOpif AepeB YNCNO0 BULIB MepLLIOro KOHLEHTpa
MoXe 6yt 6nmnsbko 1000.

Moganbwnii po3BUTOK YYEHHS MPO KOHCOPLIT NpM3BiB A0 MOAiNy KOH-
COpUil, L0 PO3BMBAKOTLCA HA XMBMX OpPraHisMax i Ha HeXWUBMX cybcTpaTax,
Ha aBToTpo(ax i Ha reTepoTpoax. KoHcopuii, B LEHTPi AKMX 3HAX0AATbHCA
aBTOTPO(M, MOXHA BBaXaTW MOBHOYEHHUMW, iHWI — HEMOBHOYEHHUMMU.
3a3Buyail po3rnsafarnTbCa MOoNynsAuiHi KoHcopuii (CYKYNHOCTI MOB'Si3aHMNX
nonynawin), ane MOXyTb Po3rnagaTmcs i iHagnBigyanbHi KOHCOPLIT.

H.B. Awunic 3a3HayaB: "3 6i0reoLeHOTUYHOI TOYKN 30pYy, KOHCOPLIT €
(hYHKUIiOHaNbHI CTPYKTYpW 6ioTH, WO Big0oOpaXyTb Yy CBOIA CyKYNHOCTI pi-
3HOMaHITHICTb LWNAXIB NepeMilleHHs | TpaHCcopMaLliT peHoBUHM i eHeprii Bif
NepBUHHUX MPOAYLEHTIB 6ioreoLeHo3y [0 YCiX KOHCYMEHTIB, WO 6epyTb
y4acTb B LibOMY 6ioreoueHosi, i gecTpykTopis".

TakuM YMHOM, rany3b eKONorii, fka BMBYAE eKOoCUCTeEMU B3arani Loui-
NIbHO Ha3BaTW €KOCUCTEMOOTIiED, a B Ti MeXax MOXHa BUAINMTK - Gioreoue-
HOJIOT 0, IK OKPEMUIA HanpsAM A0CAifKeHb, 06’€EKTOM SIKOTO € 6iOreoLeH03MN.

KOMMOHEHTN ekocucrtem

PYHTYIOUMCh Ha HaBEeAEHOMY BULLE BU3HAYEHHI EKOCUCTEMU He CKNa-
[OHO YSBWTKM, WO BOHMW, AK CKMaAHi CMCTEMM, CKNajarTbCs 3 LiAOro psagy
CKNafHWX NiACUCTEM, L0 OTPUMANM Ha3By KOMMOHEHTU. Ha fiKi )X KOMMOHe-
HTU MOXHa PO34inuTn ekocucTemy? MoXxXHa BUKOPUCTOBYBATU TOW XXe nogin,
Wwo iy 6ioreoueHosi: 6ioreoueHos - ue (iToueHO3 + 300U€HO3 + MiKpobO-
LeHo3) + (egachoTon + KAiMaToOM), @ MOXHA i IHLWA: HEeOPraHiYHi PeYOBUHN,
AKi BUKOPUCTOBYHOTbCA B 6ionoriyHoMy Kpyroobiry (Hanpuknag, HD, C02
WH4+i iH.). Y Takiin knacudikauii OCHOBHA yBara 3BepTaeTbCs Ha MOXO4XKEH-
HA OKPEMUX KOMMOHEHTIB.

A AKWoOo BiNbLIOK MIpPOK LiKaBUTUCA PYHKLIOHYBAHHAM EKOCUCTEMM,
MOXXHa BUAINNTK B 1T CKNafi HACTYNHi KOMMOHEHTN:

1) opraHiyHa pevoBuHa (LeTPUT);
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2) cepepnosuLle (NOBITPAHe, BOAHE, CyOCTpaTHE);

3) npoayLeHTH (OpraHiamu, Lo CUHTE3YI0Tb OpraHiuyHy pevyoBUHY 3 He-
OpraHivHor);

4) KOHCYMeHTW (OopraHi3amu, OCHOBHa PO/b AKWUX MONArae B MepeTso-
PEHHI OpraHivyHOT pevyoBUHY 3 OfHIET (hOpMY B iHLY);

5) peayueHTn (opraHiaMu, OCHOBHa pO/ib AKUX MONArae B PyWHYBaHHI
OpraHivyHOT peYOBUHU [0 HEOPraHi4yHOoro).

Mpuknagu ekocucTem

Ekocuctemamm € CTaBOK i iyka, none, fiic, 601010, nycTens, napk, cke-
ni, Mope, OKeaH ToLo. XXMBi OpraHiamMu i cepefioBuULLE TXHBOrO iCHYBAHHA Y
BCiX eKOCMCTEMAX 3HAXOAATLCA Y TICHIW (DYHKLiOHaNbHI B3aEMO3aeXHOCTI.

Y BOfi AOMIHYIOTb MIKPONPOAYLEHTH, a Ha CYXO0A40Ni — Makponpoay-
LeHTM (3HayHa 4yacTWMHA OpraHisMy CKafaeTbCA 3 TPAHCMOPTHOT i OMOPHOT
TKaHWH). OpraHiyHi pelTKN Ha CyX0f0Ni BaX4e pyHHYIOTbCA, | TOMY TYT Ha-
KOMMYyeTbest  Gifblua KiIbKICTb  A€TPUTY B MOPIBHSAHHI 3 BOGHUMM
cucTeMamu.

OcobnnBocTamu ypboekocuctem (To6TO eKocucTeM, SKi € B MiCTi - na-
PKW, CKBEPW, BOAOWMM, KBITHUKW, OKPEMI AepeBa TOLLO) € AYyXe iIHTEHCUBHUIA
006MiH eHeprii, Benuka noTpeba B HAAXOMKEeHHI pi3HOPIgHMX PevyoBUH, NOTY-
XXHWIA | pi3HOPIgHMIA NOTIK BigxogiB. Tak, WOpPiYHI eHepreTuYHi BUTpaTH Ha
NiATPUMKY B HEObXifHOMY CTaHi KBagpaTHOro MeTpa ransiBUHKu nepeg 6y-
OVHKOM TaKi X, K i Ha NiATPMMKY KBAf[paTHOro MeTpa KyKypyA3sSHOro nons.
Mnowa 3a6e3neyeHHs eKOCUCTEM MICTa XWBMEHHAM MOBUHHA MepeBepLUyBa-
TV nnowy camoro micta B 30-100 pasis i 6inbLUe, a ekcniyaToBaHi HUM BO-
£,030ipHi 6aceiiHy NOBUHHI 6yTK LWe BinbnMu.

EkocucTema nons BiAHOCUTLCA A0 arpoOeKOCUCTeM, K 3aliMaloTb iCTOo-
THY 4acTMHY NAoLWi NNaHeTn (POCAMHHMLTBO — npu6am3Ho 10%, nacosumuia
— we 20%). BOHU xapaKTepu3yloTbCA BKpail HecTabibHUMK CTaHaMu, SKi
NiIATPUMYIOTLCA BKNafeHHAM M'A30BOT eHeprii (40% riiwe) abo eHeprii Bu-
KonHoro nanuea (60%). OCHOBHUMMW BiAMIHHOCTAMW arpoekocucTem Bif
MPUPOAHNX EKOCUCTEM € 3HVKEHA PiI3HOMAHITHICTb, HAABHICTb LWUTYYHO CTBO-
PEHNX KOMMOHEHTIB.

«
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Knacundikauiss 6iomis

MoHaTTa  «bBiom»  Bnepwe B  6GionoriyHy nitepaTypy BBefeHe
®.KnemeHtcom (1916) ans 03HayYeHHA CYKYMHOCTI 6iOLEeHO03iB TepuTOopianbHOT
OfMHUUI - 30HM, 06nacTi, perioHy. MMi3HiLle pi3Hi aBTOpU NO-Pi3HOMY BUKOPUC-
TOBYBa/IN LIei TEPMIH | BCTAHOB/HOBANM 415 HBOTO Pi3Hi 06’EMM NOHATTA.

OCHOBHOI 03HaKoK 6ioMy, 3aBAAKU AKIA IX MOXHa po3ginatu, € XuT-
TeBa (hopma pocnvH (YarapHuK, Tpasw, LepeBO, YarapHMYoK) KniMaTuyHOro
KniMakcy, a TakoX oro cknagosi - egadivHi Knimakcy, ctagii po3BUTKY po-
CMIMHHOCTI, B AKUX MOXYTb LOMIHYBATMW iHLWWI XUTTEBI (DOPMU, TBAPUHHE HaA-
ceneHHsa (Monyb6eub, 2000, ¢.92).

MoxxHa cobi yaBuTHy, Wo 6iom - Le KpynHWUii Tmn 6iorecLeHosis, Lo
XapaKTepusyeTbCa CXOXKMM XapaKTepoM POCAVMHHOCTI i 3aliMmae NeBHi pe-
rioHn nnaHeTu. BioMun pPeryniTLCA MaKPOKIiMaTOM i, B MepLuy Yepry,
— KiNIbKICTIO onagis i TeMnepartypolo.

bBiomun MaloTb NEBHY LiNiCHICTb. Hanpuknag, Mi>k 30HaMu nucTonagHux
nicis i cTeniB po3TallOBaHa NicocTenoBa 30Ha, Ae 3yCcTpivaroTbes 6iomu nicy
i cteny. Mpwn TenepiwHLOMY KNimMaTi Ha TepuTopil NicocTeny MOXyTb 6yTu
CTiiKMMK 06maBa TUMNK GioreoueHosiB. Jlic BUMarae 6inbLIOT KiNbKOCTi BOAM,
HDK CTem, ane NiCOBWIA TPYHT ePeKTUBHILE YTPUMYE Ti, HDX CTenoBuii. Tawm,
[ie BXe iCHye fiic, B FPYHTI 3aTPUMY€ETbCA AOCTATHLO BOSIOTM ANA ICHYBaHHSA
nicy. Tam e po3TalloBYETbCA CTeN A8 PO3BUTKY NiCY BOAW BUABNAETLCA He-
[JOCTaTHLO. Mpy 3MiHI BONOrocTi abo Temnepatypu BifbyBaeTbCs MOCTYNoBa
3MiHa Mexi nicy i cteny. MocywnuBKiA fic 3MIHABCA CTEMOM, 3BOJIOXKEHWIA
CTen 3apocTae flicoM. [poTe, 3anMLLIAETLCA WNPOKA CMYTa, e MO3aivyHO Yep-
rytoTbCs 4Ba TUMMW eKOCMCTEM. HaBKONOBOAHI AiNAHKK, 6afKW, HU30BUHM BU-
ABNSAIOTHCA 3aMiCHEHUMU, a LiINAHKM 3 MilaHUM FPYHTOM, CXunu, wo fobpe
MporpiBalTLCA, — MOKPMBAKOTHCA CTEMOBOK POC/AUHHICTIO. XapaKTepHulii
TUN POCNUHHOCTI 3aN1eXUTb Bif, TPYHTY i KNiMaTy i BNAMBAE HA HUX, a TaKOX
BM3Ha4a€ MPaKTUUYHO BECb CKNaf YrpynoBaHb, L0 PO3BMBaKOTLCA B TOMY ab0
iHLLIOMY MicU.

BignosigHo [0 po3TallyBaHHA GiOMiB BOHW MatOTb BelUYe3He 3HauyeH-
HA B MPOAYKLiT opraHivyHOT peyoBMHU, TOOTO 3abe3neyuyroTb KpPYrosopoT pe-
YOBWHMW i eHeprii Ha nnaHeTi (Tabn. 3.1)

OcHosHi 6iomn 3emni (puc. 3.2)
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Ekonoria TBapuH

HasemHi 6iomn. TyHapa. BioM X0nogHOro BOMOFOro Kaimarty, AKui
XapaKTepun3yeTbCca HeraTMBHUMU CEPefHbOPIYHUMK TemnepaTypamu, Kinbki-
CTH onagiB 6nmn3bko 200-300 MM Ha piK i, HaliyacTiwe, HasBHICTHO Wwapy Biy-
HOT Mep3n0TU. BuAainaioTe apKTUYHY 30HY, PO3TallOBaHy Yy BUCOKMX LUMPO-
Tax, I afbnifncbKy, po3TalloBaHy y BUCOKOTIP'AX. POCANHHICTL — HU3bKOPO-
cni 6araTopiyHMKK: MULWAKAHMKNA, MOXM, TPaBM i YarapHUYKW.

Tabnuusa 3.1. ani npo 6iomacy i YUNCTy NepBUHHY NPOAYKLi0
OCHOBHUX GiOMiB (B MepepaxyHKy Ha Cyxy OpraHiyHy peyoBuHY)
(O.A. WabaHoB, M.A. KpaBueHko, 2009)

biomu Mnowa, biomaca, [poaykuis Bcboro,

%% r/im2 r/M23a pik MApa.
TOH/piK

Aouwosuid Tponiynnia - _ 114 45000 2200 37.4

nic

Ce30HHUI TponiYHWiA 5.0 35000 1600 12.0

nic

JlnctonagHuin nic 4.7 30000 1200 1 8.4

Cren 6.0 1600 600 5.4

MycTeni 16.1 20 3 0.07

O3epa i piukn 13 20 250 0.5

3emni, Wwo 9.3 1000 650 9.1

06pobnsATLEA

CymapHo ans cyxogony (29.2 % 12300 773 115

niaHeTn)

BigkpuTnii okeaH 92.1 3 125 415

(nenarianb)

KOHTWHEeHTanbHMi 7.4 10 360 9.6

wensg

3apocTi BogopocTel 0.15 2000 2500 16

Ta puu

30HK anBeniHry 0.1 20 500 0.2

EcTyapii 0.35 1000 1500 21

CymapHo gns okeaHy (70.8 % 10 152 65

nnaHeTn)

CymapHo ans 3emHoil Kyni 333 170 170

.34 .
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Talira. JlicoBuii 6ioM X0NOAHOrO KniMaTty 3 I0BrOt0 TpMBasok bararto-
CHIXXHOIO 3MMOIO i KifIbKICTIO 0nagis, L0 NepesBuLLye BUNapoByBaHHA. OCHO-
BHI NiCOYTBOPIOOYI NOPOAN — LINWULKOBI, BUA0BA Pi3HOMAaHITHICTL [AepeB
HeBenunka (1-2 OMIHYOUNX BUAN).

JluctonagHuii nic. Jlic nomipHoro nosicy. Po3BnBaeTbCS B perioHax 3
NMOMIPHO TENAUM NiTOM i BifHOCHO M'AKOK 3MMOK 3 MOpO3amu. XapakTtep-
HWIA PIBHOMIPHWIA PO3NOAIN onagis, BiACYTHICTb MOCYX, NEPEBULLEHHS ONagiB
Hafl BMMapoBYBaHHAM. BocCeHM, y Mipy CKOpPOYEHHS TPUBANOCTi CBITNIOBOMO
[HA, BifbyBaeTbCA nucTonag. JincronagHi ficu BifHocHo 6arati Bugamu, xa-
PaKTepU3yHTbCA CKNaLHOK BEPTUKABLHOK CTPYKTYPOK (HAsBHICTHO [eKifb-
KOX 5ipycCiB).

Cten. TepnTopia TpaB'AHOT POCAUHHOCTI B HaMiBMOCYLUANBINA 30HI No-
MIpHOTO KfiMaTy. HaiumcneHHiWwi TpaBu — 371aKW i OCOKW, 6araTo 3 SiIKMX
YTBOPHOOThH LLiNIbHY AepHUHY. [OTeHLUiiHe BUNapoBYBaHHA NepPeBULLYE KiNb-
KiCTb omagis. XapakTepHi 6ararti opraHiyHO pPeYOBUHOK TPYHTU — CTEMNOBI
YyopHo3emu. CUHOHIMY — npepid, naMna, BesbA.

CaBaHa. TponiyHi 31aKOBO-AepeBHI YrpynoBaHHs, L0 PO3BMBAOTHCS B
061acTaAX i3 CTIKAM YepryBaHHSAM CyXOro i BOJIOFOro cesoHis. OKpemi gepesa
ab0 MacuBW YarapHuKIiB PO3KMAaHi MK BiLKPUTUMW TPaB'SHUMMN LiNITHKaMK,

MycTtena. JocTaTHbO pi3HOMaHiTHA rpyna 6iomis, po3TawioBaHa B 06-
NacTsAx 3 BKpai nocywnBmM KniMatom abo, y pasi apKTUYHOT abo anbniiich-
KOT MycTeni, BKpain HM3bKMX TemnepaTyp. Bigomi niwani, kKam'sHWUCTI, FANHK-
CTi, CONOHYAKOBI i iHWIi nycTeni. Tunosum ana nyctens € abo cepeHbOpivHA
KiNbKiCTb ONagiB meHwe 25 MM, abo YMOBH, L0 3a6e3MeYyoTb AyXe WBUAKe
BUMapOBYBaHHS BOOTW.

Yanapanb. TBepAoAnCTi yarapHWKOBI 3apocTi B CepeA3eMHOMOPCHKO-
My KniMaTi 3 M'AKOH AOLLOBOI 3MMOK i NOCYLU/IMBMM NTITOM. XapaKTepuay-
ETbCA 3HAYHVMM HAKOMWUYEHHAM CYXOi AepeBMHM, WO NPU3BOAUTL 0 Nepio-
OUYHUX NOXEX.

Ce30HHMI TponidyHMin nic. MNowupeHnii B 061acTAX 31 CMEKOTHUM
KNiMaTOM i BE/IMKOIO KifbKICTIO onagis, B AKUX 0Nagi? po3nofineHi npoTarom
POKY HepiBHOMIpPHO, 3 HafBHICTIO CyX0Oro ce3oHy. HagssuuaiiHo 6aratuit Bu-
famu.

BiuyHO3eneHnin gowoBuin nic. HalibaratwuniA 6ioM, po3TallOBaHWUA B
perioHax 3 Be/IMKOK KinbKicTio onagis (>2000 mMM) i maliXe NOCTilAHOKO TeMm-
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nepatypoto (6ina 26°C). Y umux nicax 3ocepeieHo 4/5 BCiX BUAIB pocnvuH
3emni, nepeBaXkae fepeBHa POCNHHICTb.

MpicHoBOAHI 6ioMu. JleHTWYHI (cToAui) Boau. Kanwxi, ctapuui,
NPUPOAHI i WTYYHI CTaBKW, 03epa i BOLOCXOBULLA. YMOBU XUTTSA BU3HA4a-
I0TbCS B MepLy Yepry ranbuHoto (i OCBITNEHICTIO) i KiNbKICTHO GioreHiB. O6-
MiH GioreHamm i rasaMmm MiXK MOBEPXHEH | FMMOMHOK YacTO YTPYLHEHNIA.

JToTuuHi (Tekydi) Bogu. CTpyMKKU, NOTOKW i piykn. YMOBM 3a/iexaTb
Bif, WBUAKOCTI Teuii. 34aTHi NepeMillyBaTh 3HAYHI KifIbKOCTi BOAM | iHWMX
HeopraHiyHUX i OpraHiYHNUX PevyoBUH, TICHO MOB'A3aHI 3 HaBKOMULLIHIMUN Ha-
3eMHUMU CUCTEMAMMU.

BonoTa. BogoiiMn 3 BENMKOK KifIbKICTIO OpraHikv, posknafjeHHsa AKoi
YNOBINbHIOETLCA BHACNIAOK HecTaui y BOA4I KACHIO; B OCHOBHOMY XapakTepHi
[Ns NOMIPHOrO | NOMIPHO XONOAHOIO KAimary.

Mopcbki 6iomun. Menarians. BigkpnTnii okeaH i MOPCbKi rMbuHn fa-
neko Bif y3b6epexoka. MNpogyueHTn (B nepwy yepry, iTONMaHKTOH) 30cepe-
[PKEHi y BiLHOCHO TOHKOMY MPUMOBEPXHEBOMY LIapi BOAW, KyAW NErko npo-
HUKaE CBITNO. XapakTepHe 6e3rnepepBHe ONyCcKaHHA 6i0reHiB Bif NOBEPXHi Ha
rUBUHY.

KoHTuHeHTanbHMi wenbd. MNprubepexHa 30Ha MOPIB | OKeaHiB, L0
[OX0AUTb MPUGAM3HO A0 rMbuHK 200 m. baraTi Bugamm i pisHOMaHIiTHUMU
MOPCbKMMM YrpynoBaHHAMW. HaipisHOMaHITHILWI eKOCMCTEMU XapaKTepHi
LN KOpanoBmx pugis, WO TaKOX BiAHOCATHCA 40 KOHTUHEHTANIbHOIO LWeflb-
dy. "lapayi nngMm™ pisHOMaHITHOCTI XapaKTepHi | ANng BEANKWUX FMUOUH —
Hanpuknag, 4is Micub BUXOAY B MOPCbKY BOAY BYNKaHiYHWUX rasis (“"4opHi
Kypui™) i iHWi (heHOMEHMN.

30HM auBeniHra. BifHOCHO HEBeNUKi 3a MOLLE 30HN OKeaHy, Ae Bif-
6yBaeTbCA MiAAOM Ha MOBEPXHIO FANOMHHUX BOA, 36arayeHUX GioreHamu.
30iACHIOIOTD BUHATKOBMIA BMAMB HAa MPOAYKTUBHICTb BCbOrO OKeaHy B
uinomy.

EcTyapii. 30HM 3MillyBaHHS PIYKOBMX i MOPCbKMX BOA, WO YTBOPIO-
HOTbCA B MOPSAX HABNPOTM TMPN BEIMKUX PivOK. XapaKTepu3yoTbCa 3HaYHO
KiNIbKICTIO OpraHiku, iky BUHOCSTb B MOPS PiYKM, | NOCTIAIHUMMW KO/TMBAHHS-
MW CONOHOCTI.
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Mpupoga i XxapakTepPUCTUKM YrpynoBaHb

MpupogHo, WO HalibiNbWw Pi3HOMAaHITHUM 3a CKNagoM i yHKLUioHanb-
HUMM 3B’I3KaMMN B eKOCUCTeMI € GioLieHO3 (yrpynoBaHHs). BnacHe B mMexax
yrpynoBaHb B3aEMOAiOTb NOMynAuii BMAIB Pi3HUX CUCTEMATUUYHWUX Tpyn,
YTBOPIOKOUM LOCUTb XUTPOMYZAPI NaHLUIOXKKKW. Jlnwe oguH npuknag, Wwo Las-
HO CTaB KNaCUUYHWM.

Y.[lapBiH BUABUB, WO MKMeNi 3 IX 4OBrMM XO60TKOM — €AMHI KOMaxu,
AKi 34aTHi 3anuaoBaty rnnMboki Tpy64yacTi KBITKM YEpBOHOT KOHIOWWHA. 3
LbOro BiH 3p0OMB BUCHOBOK, L0 PO3MOBCIOMXKEHHS YEPBOHOI KOHIOLWMWHA B
AHTNIT NOSACHIOETbCA BEIMKOK KiNbKICTHO mKmenis. MNpu uboMy, nocunaro-
4MCb Ha OJHY 3 EHTOMOJIOTIYHMX POOBIT, BiH BKa3ye, L0 YacTille 3a BCe THi3ga
LOKMeNiB TpannsaTbea Nobau3y MICT i Cifl, Ae TX MEeHLIEe po30psATb HOpUL,
AKi NOTAAI0Th IMYMHOK | 1A1eY0K. 3 iHWOro 60Ky, YOMY X B OKOMNUAX MICT i
cif mano Hopuub? Ta ToMy, WO Tam 6arato KiloK, fKi CUAbHO 3HVKYHOTb
YMCENbHICTb NONyNAUiliA HOPMLb.

OfMH HiMeUbKWUIA yYeHWUi NPOLOBXUB Lie MIPKYBaHHA HaCTYMHUM 4u-
HOM: "#KL0 AOBeAEeHO, FOBOPUB BiH, LLO KilLKW BiAMNOBiganbHi 3a nowupe-
HiCTb B AHINIT KOHIOWWHM — OCHOBHOIO KOPMY BE/IMKOT poratoi Xygobu, a
KOHIOLLMHA EKOMOTiYHO MOB'A3aHa 3 6pUTAHCLKMM MOPCbKUM (h10TOM, OCKi-
NbKWN AN0BUYMHA — OCHOBHA XXKa MOPSKIB, TO, OTXe, Killkam HanexuTtb ro-
NOBHA 3acfiyra B TOMY, W0 bputaHis € BENMKOK MOPCLHKOI AepxkaBok”. Ha-
CTYNHWIA KPOK 3p0o6buB Tomac ekcni: BiH CTBEPAXKYBaB, YaCTKOBO >KapToMma
— "OCKiNbKM KillOK B AHrAIT TpMMaoTb B OCHOBHOMY CTapi AiBu, T0 6pu-
TaHCbKa MOTYTHICTb MOXe 6yTn NoriyHo BMBeAeHa 3 "KiwKonM6¢cTBa" Ymc-
NEHHUX aHTrNIACbKNX cTapeHbkux" (M. ®ap6, 1971).

B pesynbTati cninbHOT €BONIOLIT Pi3HI YAaCTUHWU YrpynoBaHHSA MPUCTO-
COBYIOTbCA OfMH A0 ofHOro. BHacnifok Luboro 6arato TWMiB YrpynoBaHb
MatoTb XapaKTepHWii BUAOBUIA CKNag i LiNKOM MeBHe CNiBBIAHOLEHHA opra-
Hi3MiB, L0 Hanexartb 40 Pi3HUX eKONOriYHUX rpyn.

Umn € yrpynoBaHHsA OKPEMMMU 06'€KTaMMU, WO YIiTKO BiAPi3HAOTLCA Bif
iHWKX? 3pigKa — Tak, yacTiwe — Hi. Ha novatky XX cToniTTs posropinacs
OUCKYCisi PO NPMPOAY YrpynoBaHb MidXK aMepUKaHCbKUMMW eKooramu.

@. KneMeHTC i iHWI NPUXUABHUKN OpraHi3aMeHHOT KOHLEMNLiT eKocuc-
TEM pO3rnsijgany yrpynoBaHHA fK HagopraHiamu. Hasnaku, X. TNi30H i iHWi
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NPUXUNBHUKN THAMBIAYaANiCTUYHOT KOHUenuil po3rnagany yrpynoBaHHa fK
KOHII0OMepaTu BUAIB 3i CXOXXUMK BUMOraMmn 10 CepPefoBuLLa.

Cynepeyka He 3aKiH4YeHa [JOHWHI. 3 0gHOro 60Ky, rpagieHTHWIA aHani3
(TO6TO BMBYEHHSA NOLUIVPEHHSA BUAIB Y3[0BX rpafieHTiB 3MiHU AKUXOCb BaXK-
NIMBUX, B MepLly 4Yepry KniMaTMyHUX, YMHHUKIB) NOKasas, L0 MeXi po3no-
BCHOKEHHS OKpPeMUX BUAiB He 000B'A3KOBO CMiBNAafar0Tb 3 MEXaMu yrpyno-
BaHb. UMM KOHTpACTHilWi rpagieHT yMOB, TUM YiTKilli MeXi po3noBcCto-
[OKeHHs BuAiB. Mexi po3noBCIOXKEHHA BUAIB-AOMIHAHTIB OifbLl YiTKi, HiX
MeXi MOLIMPEHHS BUMafKOBMX BUAIB. 3 iHWOro 60Ky — OCKifbKM yrpyno-
BaHHA Mal0Tb 3[aTHICTb 4O caMOperynauii, a ix Mexi BU3HAYUTW AOCTaTHbLO
CKMafHo, TO B NPUPOLI MW B OCHOBHOMY BM3HAYaEMO MeXi MOLIMPEHHSA eau-
hiKaTOPHMX Ta XapaKTePHUX BUAIB.

YrpynoBaHHA € peasibHOK eKOJIOriYHO CUCTEMOD, (DYHKLIIOHYBaHHSA
AKOT 3a6€e3MevyeTbCsA B3aEMOAIE0 MidXK COBOI0 | CepefoBULLEM MONYALIRA pis-
HUX BUAIB. EPeKTMBHICTb hYHKLIOHYBaHHSA YrpynoBaHHSA, MOro cTabifbHICTb
36iNbLWYETHCA MPOMOPLIAHO TOMY, HACKifIbKU 31arofpkeHi, eBO/IOLIAHO
"npucTocoBaHi" nonmynsAyii, Wo cknagarTb iMoro. Mpuknag Takoi "npucroco-
BAHOCTI" nonynsuiii pisHUX BUAIB B YrPynoBaHHI OAWH A0 OAHOrO € peakuis
YrpynoBaHb Ha iHTpoAYyLEeHTIB (BceneHLiB). YacTile 3a BCe IHTPOAYLEHTMN He
MOXYTb YBINTN 40 CKNagy WifiCHMX YrpynoBaHb i BUMUPaKOTb, ane iHoai fa-
FOTb Canaxy YMCenbHOCTI, 3MIHIOKOYM PYHKLIOHYBAHHS YIpynoBaHb.

YrpynoBaHHA MOXYTb OyTW MNOBHOYMIEHHMMW (L0 BK/HOYAKOTb
NPOAYLUEHTIB, KOHCYMEHTIB i peAyLLeHTIB) i HENMOBHOUIEHHUMMU.

Onsa BifoGpaXKeHHs B3aEMWH MiX Pi3HUMWU TUNaMmu YrpynoBaHb iCHYE
AeKinbKa cnocobis, ceped HMX [Ba OCHOBHI: — opAuHauis (To6To po3sTally-
BaHHA B AKOMYCb NPOCTOPi B NeBHOMY MopsAAKY) i knacugikauis (To6To pos-
NoAiN 3a BifJOKPEMIEHNUMW OfHa Bif OAHOI rpynamm — Knacamy abo Takco-
Hamu). OpaunHauia MigKPecntoe KOHTUHYanbHICTb 3MiH BMacTMBOCTeN, Kna-
cudikalis — OUCKPeTHICTL po3puBiB. MoXnMBa i 6araTopiBHeBa iepapxiyHa
Knacugikawia yrpynosaHb.

YrpynoBaHHS MOXHa XapaKTepun3yBaTy TaK0X 3a PALOM O3HaK:

Cknaj, yrpynosaHHs (BUgoBa CTPYKTypa) — BWUAW, 3 NPELCTaBHUKIB
AKUX CKNAQAETbCA YrPynoBaHHA. YacTo TUM yrpynoBaHHA BU3HAYAETbCA AKUM-
Hebyab OCHOBHMM (ab0 [eKiNnbKoMa OCHOBHUMM) BUAOM. Taki BUAM Ha3BaKThCA
eanhikatopamun. 3a3Bmuaii HaBKOMO OKPeMUX OCOOMH BWAiB-eAMDIiKaToOpiB po3-
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Po3gin 3. Ekonoria yrpynosaHb (CMHEKONOTiA) Ta eKoCMCTEMONOTIA

BMBAETHES KOMM/EKC 3 TICHO MOB'SI3aHMX 3 HUM BUAiB — KOHCOPTIB.

PACHICTb — 4MCno 0CO6MH Ha 0gMHULIO Nowi abo 06'emy.

YactoTa BMAiB — 4acTka 0COO6MH NEBHOro BMAY Bij 3araibHOT ymce-
NbHOCTI 0COBUH.

Pi3HOMaHITHiCTb — BMAoBe 6araTtcTBO. BOHO TMM BuMLE, YMM Gifnblua
KifIbKICTb BMAIB, | TUM HWXKYe, YnM Bifblie 0CO6UH KOXHOro BMAY Tpanns-
€TbCS B OKPEMIil BUGIpL.

MpocTopoBa CTPYKTypa — 0C06AMBOCTI po3TallyBaHHA 0COO6MH 0fHa
BiAHOCHO iHLWOT. PO3pi3HAIOTL BepTUKaNbHY CTPYKTYpPY, abo APYCHICTb, i ro-
pU30HTaNbHY — MO3aiuHIiCTb. APYCHICTb XapakTepHa AN (MiTOLeHO3iB, Lo
CKNagarTbCs 3 POCAVH, SKi PO3Pi3HAOTHCS 3a BUCOTOHO.

Mpuknag ApycHOCTI B nici: | — fgepesa nepLuoi BENMUYUHKN (AN11MHA, COC-
Ha, gy6, bepesa, ocuka); Il — gepesa gpyroi BenuunHm (ropobuHa, Yepemxa);
Il — nignicok 3 yarapHukis (niwunHa, 6epeckneT, yepemxa); 1V — nignicok
3 BMCOKUX YarapHWYKiB i KpynHMX TpaB (6arynbHuK, 6ysxu, Bepec, akoHiT,
iBaH-yaii); V — HW3bKi yarapHuuky i gpibHi Tpasu (BOAAHMKA, XXYPaB/nHa,
kucnmug); VI — Moxu, HagrpyHTOBI MNWAaRHUKKW, NEYiHOYHUKN.

EKonoriuyHa cTpyKTypa — CniBBIAHOLWEHHSA OCHOBHUX EKOMOTIYHUX
rpyn opraHiamis, a TaKOX Pi3HUX XXUTTEBUX HOPM.

MepiognyHicTb — [060Ba, Ce30HHa, BaraTopiyHa, BiKOBa.

EkonoriyHunii 6anaHc

| BUHUKHEHHS XUTTS Ha 3emni, i oro nigTpuMaHHA — pesynbTat ne-
PeTBOPEHHS HE3HAYHOT YaCTUHM COHAYHOT eHeprii. XK1Bi opraHisMm MoOXyTb
ICHYBaTW TifIbKU BUKOPUCTOBYOUM NPOTiKaKUNiA Yepes HUX MOTIK eHeprii.

[T0N0BHOI rpynoko opraHiaMis 3emsi, AKi MalOTb 34aTHICTb aKyMYy/to-
BaTW COHAYHY EHeprit, MOXKHa BBaXKaTu (POTOTPOdiB — 6aKTepil i pocnnHu,
30aTHI 4O (hoTOoCKMHTe3y. BOHM OTpMMYIOTb HEOBXigHY TM eHeprito npsamo 3
BMNPOMiHIOBaHHA COHUSA i NepeBoAsTb 11y opmy, AOCTYNHY ANA IHWKUX Op-
radismis. [1ns retepotpodis (6aratbox 6akTepiii, rpmois i TBAPMH) OCHOBHOHD
(hOpMOI0 OTPUMAHHSA PEUYOBMHW Ta EHEeprii € pi3HOMaHITHI opraHiuHi cnony-
KW, AKi MiCTATb K aBTOTPO(U, TaK i reTepoTpodu.

CKnagHilwi mexaHi3MK iCHYBaHHSi XeMOTPOQiB. PO3risHemMo, Hanpuknag,
6ioLeHO03 "YOpPHOro Kypua" — Micus BUXOAY 3 Hagp 3emni Ha AHi OKeaHy rapsyoi
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Ekonoria TBapuH

BOAW, LLLO MICTWUTb CIpKOBOAEHb. Tam, e BoAa, L0 MICTUTb CipKOBOAEHb, 3MiLLly-
ETbCA 3 OKEaHCbKOK BOAOK, L0 MICTUTb KWUCEHb, MeLIKaloTb 6akTepii-
XemMoTpodu, AIKi OTPUMYIOTb E€HEPFit0 3aBASKM OKWUCMEHHIO CIPKOBOAHS. BOHM
XWBYTb He TifIbKW Y BOfI, a i HACeNsAThb Tifla KPYNHUX 4BOCTY/IKOBUX MO/KOCKIB
i 6araToLLeTUHKOBMX TBapWH 3 Tuny Pconopnora — pudTiid. Lumu i iHwumn
TBapMHaMW XapyyloTbCA pakonogibHi i HaBiTb prbu. Ym MoxHa NpuinTn go Bu-
CHOBKY, LLIO TakKa eKOCUCTeMa ICHY€E He3a1eXXHO Bifl NOTOKY COHSAYHOT eHeprii?

3BnyaiiHo, Hi. EKocrcTema "4opHOro Kypusa" BUKOPUCTOBYE PO3UMHEHWUI
Y BOAi KUCEHb, AKUIA € pe3ynbTaTOM (HOTOCMHTE3y. BUKOPUCTOBYHOUM COHAYHY
eHeprito, oToTpothyi CTBOPUIN PI3HULI0 OKUCHOBA/IbHO-BIHOBHMX MOTeHLia-
NiB MK KMCHEBOK aTMOC(EpOto i Hagpamu, AKi HOCATb BIAHOBHWUIA xapakTtep.
Came 3 L€l pisHUL XiMIYHMX NOTeHUianiB YepnaroTb eHeprito XxemoTpogu. Bu-
XO4WTb, WO AKMMOCh YAHOM (DOTOTPOGU "roAyHoTh" XeMOTPOQiB.

OCKiNnbKu aBTOTPOMU i reTepoTpodn HEPO3PMBHO MNOB'A3aHI MK
co6ot0, UuM i 3abe3neyvyeTbCsA HaMBaXk/MBiLla XapaKTepuctmka biocge-
pwv: CTBOPEHHS | po3Knajg opraHiku. Lle cniBBiAHOWEHHS HA3MBAETbCS
eKOMOriyHNM H6asiaHCcoM.

dyHjamMeHTanbHa BNacTMBicTb 6iochepyn — NO3UTUBHUIA MigCyMOK
6anaHcy. KucHea (To6To okmcntoBanbHa), a He BiJHOBHA aTMocdepa Ha 3e-
Mli — pe3ynbTaT 3MilleHHA 6anaHcy Ha KOpUCTb MepeBaxaHHa DOTOCUHTE-
3y. YacTuHa KMUCHIO, WO BUAINAETHCA Mif Yac LbOro rnpouecy, BUTPavaeThHCA
Ha OKMC/IEHHS1 PeYOBMH-BIAHOBHMKIB, L0 HAAX0AATb 3 Haap 3eMni, a TakoX
PO3CItOETLCA B KOCMIYHOMY NPOCTOPI.

LLlo > BifOyBaeTbCcA 3 €KBIBANEHTHOK LibOMY KUCHIO OpraHikoto? BoHa
HaKOMUUYETLCA B €KOCUCTEMI Y BUTNAAI JeTpuTy (Big nat. cieierere — po3fa-
po6nATN) — OpraHivyHOT PeYoBMHU B MpoLeci po3knageHHs. KOMMOHEHTOM
[EeTpUTY € T'YMYC — OAWH 3 NPOAYKTIB po3nafy OpraHiku. 3aBAsaku TOMy, LLO
B €KO/IOriYHOMY 6anaHci (hOTOCMHTE3 MEepeBaXae Haf AWXaHHAM, B 3eMHili
KOpi HakonuuuMnacs 3HauyHa KiNnbKiCTb OpraHiku, WO Mae 6GioreHHe noxo-
[PKEHHSA, a A0 aTMocgepun Hagiiiwna BignoBigHa KiNbKiCTb KUCHIO. EkBiBane-
HTHWA HaKONWYeHil opraHili KUCeHb BUTPa4yaBCA Ha OKUC/EHHS Pi3HOMaHIT-
HWX BIAHOBHUKIB, WO OY/N Ha 3eMHIil MOBEPXHI, a TAKOX PO3CilOBaBCA B KO-
cmoci. Lle o3Hauvae, L0 MHOACTBO NMPUHLMUMOBO HE MOXE CNasuMTU BCi 3anacu
OpraHiYHUX pevyoBMH, HAKOMUYeHI B 3eMHiii Kopi, — AOMY NpOCTO He BUCTa-
YNTb ANS LbOr0 KUCHIO B aTMOCHepi.
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Posgin 3. Ekonoria yrpynoBaHb (CMHEKONOTiA) Ta eKOCUCTEMOOria

KOHTpPONbHI 3annTaHHA go po3giny 3

1 Ha fKi rpynu MOXHa po3fifiMTu BNacTUBOCTI CUCTEM.

2. Lo € 06’eKTOM JOCNIAXKEHHA €KONOTiT yrpynoBaHs.

3. LLlo Take npsAmMuit 3B'A30K B CUCTEMI.

4. HaBefiTb NpUKNaan 3B0OPOTHMX 3B'A3KIB B CUCTEMI.

5. HaBefiTb BU3HA4YeHHA NOHATTA "ekocuctema™ 3a A. TeHchi.

6. LLLo nexxuTb B OCHOBI BU3HaueHHs GioreoueHosy 3a B.M. Cykayosum.

7. OaiiTe BU3HaYeHHs KOHCOPLT.

8. #Ki KoHcopuii MOXHa BBaKaTW MNOBHOYNEHHUMM, AKI — HEMoB-
HOYNENHUMMU.

9. Ha AKi KOMMOHEHTN MOXHa PO3L4iNNTHN eKOCUCTEMY.

10. AKi 0co6MBOCTI XapakTepHi A5 ypboeKOCUCTEM.

11. Wo Take 6ioM. AKi OCHOBHI TUNK GiOMIB iCHYIOTb.

12. B yomy nonsiratoTb 0CO6ANBOCTI "OpraHi3aMeHHOI" KOHLeNLiT eEKOCUCTeM.

13. 3a AKMMU 03HaKaMy MOXKHa XapakTepu3yBaTu yrpynoBaHHs.

14. flka 0OCHOBHa 3aKOHOMIPHICTb /IEXXUTb B OCHOBI €KO/IONYHOro 6anaHcy.

15. Lo € HalBaXX/IMBILLIOIO 3arasibHOK XapaKTepuUcTUKor biochepn.
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Po3sgin 4.
OPIrAHI3M | CEPELOBULE,
3ATANNbHI 3AKOHOMIPHOCTI

EkonorivHi akTopwu

Micue icHyBaHHA (ocenuule) - Ue Ta YaCTUHA MPUPOLM, KA OTOYYE
XXMBWIA OpraHi3m i 3 AKaro BiH 6e3nocepeaHbo B3aemogie. CKagoBi YaCcTWHM i
BNACTUBOCTI cepefloBuLLa GaraTOMaHiTHI i MiHAMBI. Byab-ska XuBa icToTa
XXWBE Yy CKNafHOMY, MIH/IMBOMY CBITi, MOCTIAHO NPMUCTOCOBYHOUYUCH A0 HLOFO
i perynoym CBOK XUTTERIANLHICTb BIAMOBIAHO 40 AOr0 3MiH.

Okpemi BnacTMBOCTI abo eneMeHTU CepefoBMLLa, LLO BMIMBaKOTb Ha
OpraHi3aMu, Has3nMBatOTbCS EKONOTiYHMMMK (hakTopamMn abo YMHHMKamK. Bo-
HU MOXYTb 6yTU HeoOXigHi abo, HaBnaku, WKIAIMBI AN XUBUX ICTOT, CNpu-
ATV ab0 NepeLIKogKaTh BMKMBAHHIO | PO3MHOXEHHIO. EKOMOTIYHI YMHHUKM
MaloTb pi3Hy npupogy i cneyndiky aii. Cepeg HUX BUAINAIOTL abioTWYHI, Bi-
OTWYHI | aHTPONOTeHHi.

ABGIOTMWYHI YNHHUKKM —TemnepaTtypa, CBITN0, pagioaKTUBHE BUMPOMI-
HIOBaHHS, TUCK, BOMOTICTb NOBITPS, CONbOBWIA CKNaf BoAK, BiTep, Tedii, pefb-
€ MiCLLEBOCTI - Lie BCe BNACTUBOCTI HEXUBOT NPUPOAN, AKI NpsMo abo nobi-
YHO BM/IMBAIOTh HA XUBI OpraHismu.

BIOTUYHI YAHHUKM '- Ue popMu BNAUBY XMBUX ICTOT OAHA HA OfHY.
KoXXeH opraHiam nocTiiHO BigyyBae Ha C06i npaAmmWii abo HenpsiMuii BNAWB
IHLWNX XXMBWX ICTOT, BCTYyMNae B 3B'A30K 3 NpeAcTaBHMKaMu CBOFO BMAY i iH-
LWKX BUAIB - pocvHaMu, TBapMHAMM, MIKpOOpraHisMamu, 3aieXxuTb Bif HUX
i cam BMAMBAE Ha HMX. HAaBKOMMLLHIA OpraHivyHWiA CBIT - CKNagoBa YacTuHa
CepefoBuLLa KOXHOT XXMBOT icTOTU. B3aeMHi 3B'A3KM OpraHi3miB - OCHOBA icC-
HyBaHHs 6i0LeHO3IB i Nnonynauii.

AHTPONOreHHi YNHHUKK - Lie HACNiAKN LiSNIbHOCTI MOACBLKOro cycnifib-
CTBa, SIKi MPU3BOAATbL 40 3MiHM MPUPOAM AK MiCUs iICHYBaHHSA iHWNX BMUAiIB abo
6e3nocepeHbO NMO3HAYAKOTLCA Ha TX XWUTTI. B npoueci icTopii ntoacTea po3su-
TOK CroYaTKy MositoBaHHS, a NoTiM CifIbCbKOro rocrnogapcraa, NPOMUCNOBOCTI,
TPaHCMNOPTY CU/BHO 3MIHWAWM NPUPOLY HALIO| NAaHeTU. 3HAYEHHS aHTPOMNoreH-
HWX BM/IMBIB HA BECb XXUBWIA CBIT 3eM/1i MPOAOBXKYE CTPIMKO 3p0OCTaTy.
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Po3gin 4. OpraHi3m i cepepgoBuue. 3aranbHi 3aKOHOMIPHOCTI

OAMH | TO e YNHHUK CepefoBMLLA MaE pPi3He 3HAYEHHS B XXUTTI opra-
Hi3MIB Pi3HWX BWAIB, L0 CMiNbHO MeLWKalTb. Hanpuknag, cuabHUiA BiTep
B3UMKY HECMPUATAUBUIA ONA BENUKUX TBApPWH, SKi MELIKalTb Ha BifKPUTUX
TEPUTOPIAX, ane He BNAMBAE Ha APIOHILWINX, SKi X0BalOTLCA B HOpax abo nij
CHirom. ConbOoBWIA CKNag 'PYHTY BaXIMBWIA ANA XWBAEHHS POCAUH, ae iH-
ONGEPEHTHNIA NS OiNbLIOCTI HA3EMHUX TBapWH i T. M.

3MiHM YMHHUWKIB CEPefoBULLA B HaCi MOXYTb ByTH;

1) perynspHo-nepiognyHNMM, TakKuMu, LLO 3MIHIOKOTb CUY BNAUBY Y
neBHi nepiogn fo6u, abo BigNOBIAHO A0 Ce30HY POKy, abo A0 pUTMY mpun-
NUBIB i BiANNUBIB B OKeaHi;

2) HeperynspHumu, 6e3 YiTKOI NepioAUYHOCTI, Hanpuknag, 3MiHu no-
roOfHMX YMOB B Pi3Hi POKU, ABMLLA KATACTPOPIYHOro XxapakTepy - 6ypi, 31m-
BW, 06Banu;

3) cnpsAamMoBaHMMMK BNPOJOBX BiAOMUX, THOAI TPMUBA/IMX, MPOMIXKIB Ya-
Cy, Hanpuknag, npyv nNoxonodaHHi abo NoTensieHHi KnimaTy, 3apocTaHHi BO-
[0ViM, NOCTIAHOMY BMNaci Xy4o6w Ha OfHIN | Tilh Xe JinsgHui.

Cepef, UMHHUMKIB cepefoBMLLLAa BULINAIOTL pecypcu i ymoBu. Pecypcu
HaBKO/IMLLHLOIO CepefoBMLLa OpraHi3Mu BUKOPUCTOBYHOTb, CMNOXMBA-
I0Tb, TUM CaMUM 3MEHLUYHOUM X KiNbKicTb. [10 pecypciB BifJHOCATbL XY,
BoAy npu Ti geiunTi, CX0BULLA, 3PYUHI MiCUS ANS POSMHOXEHHSA i T. 1.

YMOBMU - Le TaKi YAHHUKMW, 10 AKUX OpraHiamMmu 3MyLUeHi NpucToco-
ByBaTWCA, ane BMJIMHYTU Ha HWUX 3a3BMyail He MOXYTb. OAWH i TOW e
UMHHUK CepefoBMLLA MOXE OYTW PECYpPCOM ANSi OAHMX | YMOBOK ANS HLWINX
BMAiB. Hanpuknag, cBiTNO - XUTTEBO HEOBXiAHWI eHepreTUUHWIA pecypc ans
POCNVH, a AN TBapuH - YMOBA 30p0OBOI OpieHTauii. Boga gna 6aratbox opra-
Hi3MiB MOXKe BYTU i YMOBOIO XUTTS, | PECYPCOM.

ApanTauyii opraHiamiB

MpuctocyBaHHA OpraHi3MiB O cepefoBULLLa HOCATL Ha3By afjanTauil.
Mig aganTauiamMy po3yMitoTbca OyAb-AKi 3MiHW B CTPYKTYpI i (yHKUiaX op-
raHi3amis, AKi NiABULLYIOTb TX Ha BUXUBAHHS.

3[aTHICTb A0 aganTauii - 0gHa 3 OCHOBHMX BNAacTUBOCTEN XXUTTS B3ara-
Ni, OCKiNbKM 3abe3nevye i camy MOX/MBICTb WOr0 iCHyBaHHS, MOX/UBICTb
OpraHi3MiB BVMXXMBATK i PO3MHOXYBaTUCA. AfanTalil BUABAAKTHCA HA PI3HUX
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Ekonoria TBapuH

PiBHAX: Bif 6iOXiMIT KNITUH | NOBEAIHKA OKPEMUX OpraHi3MiB A0 CTPYKTYpW i
(DYHKLiOHYBaHHA YrpynoBaHb i eKONOTiYHMX cUCTeM. AfanTauii BUHUKAKOTD i
pO3BMBatOTLCA Nifj Yac eBONOLIT BULIB.

OCHOBHI MexaHi3Mu afanTalii Ha piBHI opraHismy:

1) GioxiMiyHI —BUABNAOTHCHA Y BHYTPILUHLOKNITUHHUX MnpoLecax Ta-
KUX, Hanpuknag, K 3MiHa po6oTu epMeHTIB abo 3MiHa TX KifbKOCTI;

2) isionoriyHi - Hanpuknag, NOCWIEHHA MNOTOBUAINEHHS OCOGUHONO
npv NigBULLEHHI TEMNepaTypu;

3) mopo-aHaTOMiYHI - 3MiHM 6yA0BM i opmu Tina, NOB'A3aHi 3i cno-
CO60M XUTTS;

4) noBeAiHKOBI - MOLUYK TBapUHaMM CNPUATAUBUX XXUTEN, CTBOPEHHS
Hip, rHi3, po3ni3HaBaHHA NAPTHEPIB 415 PO3MHOXEHHSA TOLLO;

5) OHTOreHETMYHI - MPUCKOPEHHS abo YMOBIIbHEHHS IHAMBIZYaNbHOIO
PO3BMTKY CNPUAIOYE BYXKMBAHHIO MPK 3MiHI YMOB CepeAoBULLA.

EKONOFiYHI YNHHWMKKN cepefoBuMLLa 3L4IACHIOOTb Ha XMBI OpraHiamu pi-
3HI BNAMBK, TOBTO MOXYTb BNAMBATU K MOAPA3HUKM, O 3YMOBAOKTL aja-
NTUBHI 3MiHM (i3i0NOTIYHUX | BIOXIMIYHMX (YHKLiA, K 06MexyBadi, L0
006YMOB/IOKOTH HEMOX/IMBICTb ICHYBaHHA B JaHWX yMOBax, K MoAudikaTo-
Py, WO BUKIMKAKOTbL MOPMONOriyHi i aHaTOMiYHi 3MiHW OpraHi3mis, AK cur-
Hanu, WO cBifyvaTh NPO 3MIHU IHLWNX YNHHUKIB CEpeloBULLa TOLLO.

CnpuaTnmBa cuna BMANBY €KOMOMiYHOr0 YMHHUKA Ha3MBaETbCA 30HOHD
OMTUMYMY €KONOTiYHOro YMHHUKa abo NpocTo ONTUMYMOM A1 OpraHi3mis
fLaHoro Bugy. YvmM cunbHiwe BigXUIEHHS Big ONTUMYMY, TUM 6inblie Bupa-
YKEHa MpUrHiYvytYa Ais 4aHOro YMHHMKA Ha OpraHismMy (30Ha Mecumymy).
MakcuManbHi i MiHIManbHI NepeHOCUMi 3HAYEHHS YMHHUKA - Le KPUTUYHI
TOYKW, 38 MeXaMu SKUX ICHYBaHHA OCOOMH BXe HeMOX/UBE, HacTyrnae
CMepTb. MexXi BUTPMBANOCTI MK KPUTUYHUMM TOUKAMW Ha3MBalTb €KOOTi-
YHOI BaNIEHTHICTIO XXMBUX ICTOT 3a BiHOLIEHHSIM 40 KOHKPETHOr0 YMHHUKA
cepegosua (Puc. 4.1).

He 3Bakatouu Ha BeNUKY Pi3HOMaHITHICTb €KONOriYHUX YUHHUKIB, B
XapakTepi X BM/IMBY Ha OpraHiamu iy BignoBigHMUX peakLisX XWUBMUX iCTOT
MOXXHa BUSABUTM pAL 3araibHUX 3aKOHOMIpPHOCTEWA.
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Po3pin 4. OpraHi3am i cepegoBuue. 3arafibHi 3aKOHOMIpHOCTI

A B

Puc. 4.1. Bapiauii BigHOLWEHHA OpraHiaMy A0 3MiH cunu gitoyoro chakropy
(1.O. Wwunos, 1985):

A - eBpuGIoHTHI (1) i cTeHOBIOHTHI (2) A0 faHoro dakTopy hopmy;

B - chopmu, IO BiAPI3HAKTLCA MOMOXKEHHAM ONTUMYMY.

1. 3aKkoH onTUMyMYy.

KOXXeH YMHHUK Mae MeBHI MeXi MO3UTUBHOIO BM/IMBY Ha OpraHiamu.
Pe3ynbTaT BN/MBY MIHAMBOIO YMHHMKA 3a/1€XKMTb NEPLL 3a BCE Bif cUAN iA0ro
npossy. OfHa i Ta X cuna BNAWBY YMHHMKA MOXE BYTM ONTUMaIbHOW AnS
0fHOro BUAY, MECMMA/IbHOIO - AN iHWOro i BUXOAMTU 32 MEXi BUTPMBANOCTI
4N TpeTboro.

LLInpoKy eKonoriyHy BaneHTHiCTb OCOOGWH BUAY NO BifHOLIEHHIO [0
abi0TUYHMX YMHHUKIB CepefoBULLA NO3HAYalOTh AO0AaBaHHAM [0 Ha3BU YMH-
HVMKa NMPUCTaBKN «eBpi». EBPITEPMHI BMAW - BUAU, WO BUTPUMYHOTb 3HAYHI
KO/IMBaHHSA TemMMepaTypu, eBpibaTHI - LWMPOKNIA fiana3oH TUCKY, eBPIraIMHHI
- Pi3HMIA CTyNiHb 3aCOMEHHA CepeaoBuLLa.

Hes3gaTHICTb MEPEHOCUTM 3HAaYHI KO/IMBAHHSA (hakTopa, abo By3bKa eKo-
NOriYHa BaNeHTHICTb, XapaKTepu3yeTbCs MPUCTABKOK «CTEHO» - CTEHOTEPM-
Hi, CTeH06aTHIi, CTeHOrannHHI BUAKM Towo. Buawn, ans iCHyBaHHA SKMX HEO0O6-
XifHI NeBHI eKOOTiYHI YMOBW, Ha3UBaKTb CTEHOOIOHTHUMM, a Ti, AKi 34aTHI
NpUCTOCOBYBATUCA [0 PIi3HOT €KOJNOriyHOoi 06CTaHOBKW, eBPiBIOHTHUMMU.
YMO0BU, WO HabnMXKarTbCa L0 KPUTUYHUX TOYOK, HA3MBAKOTb eKCTpemasib-
Humu (Puc. 4.2).
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Puc. 4.2. TIOpIBHAHHSA BiAHOCHUX MeX TONlepaHTHOCTI cTeHoTepMHuX (I i
ll) Ta eBpiTepmHux (Il) opranismis (HO. Ogym, 1975).

Y CTEHOTEPMHUX BUAIB MiHIMYM, ONTUMYM i MakCUMyM 36/IMKEHI | HaBITb
He3HayHi KofIMBaHHA TemnepaTypw, Sk He BiAOMBaIOTLCSA Ha eBPITEePMHUX
BMAAX, MOXYTb CTaTV ANS HAUX KPUTUYHUMMN.

MMONOXEHHA ONTUMYMY | KPUTUUYHUX TOYOK Ha rpajieHTi YNHHUKA MO-
Xe 6yTW B MEBHUX MeXax MopyLleHe BNAVBOM YMOB CepefoBuLla. ABuLLE
NOPYLUEHHSA ONTMMYMY NO BifHOLWEHHIO [0 OYAb-AKOr0 YNHHWKA HOCUTb
Ha3BY ak/imauisi. 3a BNIMBOM TemnepaTypu Le gobpe Bigomuii npouec Ten-
NIOBOTO rapTyBaHHA opraHiamy abo TemnepaTypHa aknimauis. MexaHi3aMom
LlbOro npoLecy € 3aMiHa B KNiTUHAX (PepMEHTIB, L0 KaTani3yroTb O4HI i Ti X
peakuii, ane nNpu pisHMX TemnepaTypax (TakK 3BaHi i30hepMeHTH).

AkniMauis, abo rapTyBaHHA, CMNOCTEPIracTbCA Nif Yac HECNPUATANBUX
YMOB, LIO MOCTYNOBO HacyBalTbCd, abo Nif yac NOTpanisHHSA TBapWHMW Ha
TEPUTOPItO 3 iHWMM KniMaToM. B ocTaHHbOMY BUNaAKy aknimauis € cknago-
BOI YaCTUHOIO 3arasbHOro NpoLecy akniMaTmsauii.

2. HeofHO3HAUHICTb BN/INBY YWHHMKA Ha Pi3HI PYHKLIT.

KoXeH YMHHMK HEeO[HAKOBO BMJIMBAE Ha Pi3Hi (hyHKLIT opraHismy. OnTu-
MYM A1 OLHUX MPOLECIB MOXe BYTV NecMMymMoM Ans iHWuX. Tak, TemnepaTy-
pa nosiTps Big +40 fo +45°C y X0NOLHOKPOBHUX TBapWUH CUAbHO 36i/bLUye
WBKUAKICTb 0OMIHHUX NPOLECIiB B OpraHi3mi, ane rasibMye pyXoBY aKTUBHICTb, i
TBapUHM BMafaloTb B TEMMOBe 3auineHiHHA. [ns 6araTbox pub Temnepartypa
BOLM, ONTUMa/IbHA N5 A03PiBAHHA CTaTEBMX NPOAYKTIB € HECMIPUATINBOIO N5
HEpecTy, KW BiLOYyBaEeTLCA B IHLLOMY TEMMEPATYPHOMY iHTepBaI.
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3. Pi3HOMaHITHICTb iHAUBIAYya/IbHUX peakLuii Ha YNHHUKKU Cepeno-
BULLIA.
CTyniHb BUTPMBANOCTi, KPUTUYHI TOUKW, OMTUMasnbHi i NecumasbHi 30HU
OKpemux iHAMBIAYYMIB He cniBnajatoTb. Lig MIHAUBICTL BU3HAYAETbCA fAK
CNagKoBMMU SIKOCTAMM OCOOWUH, TaK i CTaTEBUMM, BIKOBMMU i (i3ionoriyuHumm
BiAMiHHOCTAMMW. Hanpuknag, y meTtenvka edecTia mnnHosa {Epkexiia xeri-
carinT) - OfHOro 3 WKIigHWKIB 6OPOLLIHA | 3ePHOBUX MPOAYKTIB - KPUTUYHA
MiHiManbHa TemnepaTypa Ans ryceti -7°C, ans gopocnux gopm -22°C, a ans
Aeyb -27°C. Mopo3s B -10°C 3HULLYE TYCiHb, ane He € Hebe3neyHnin ans imaro
i feub UbOro WKigHUKa. TakMM YMHOM, €KOJIoriYHa BaneHTHICTb BuUAy
3aBXAW LIMpLIa 3a eKOJIOTiYHY Ba/IEHTHICTb KOXHOT OKPEMOT 0COOUHMN.

4. BifHOCHa He3asIeXXHICTb NPUCTOCYBAHHA OPraHi3MiB Ao Pi3HUX
YNHHUKIB.

CTyniHb BUTPUBANOCTI OCOBUH BMUAY BIZHOCHO O4HOI0 KOrOCb YMHHMKA
He 03Hayae LMPOKY MOr0 eKOMOTiYHY Ba/leHTHICTb A0 AiT iHWKMX (akTopiB. Ha-
npuKnag, BUAW, L0 NEepPeHOCATb LUMPOKI KOMMBaHHA TeMnepaTypu, 30BCiM He
060B'13K0BO MOBMHHI TaKOXX OYTN NPUCTOCOBAHUMMW A0 3HAYHWUX KO/MBaHb BO-
norocTi abo coNbOBOro pexkumy. EBpiTepMHI BUAM MOXYTb OYTU CTeHOraniH-
HVUMK, CTeHOBaTHMMM abo Hasmaku. Lle cCTBOpIOE Haf3BuualiHe Pi3HOMaHITTA
aganTauiin B npupogi. Habip eKonoriyHMX BasieHTHOCTEN 3a BiAHOLLIEHHSM
[0 PI3HUX YMHHUKIB CEpeoBMLLA CKNAAAE EKOMOTIUHMIA CNEKTP BUAY.

5. HecniBnagiHHA eKOMOTiYHNX CNEKTPIB OKPeEMUX BULIB.

KoxeH Bupg cneyndivyHUin 3a CBOTMU EKOMOTIYHMMMW MOXIUBOCTSAMMU.
HaBiTb y 6/1M3bKMX 3a cnocobamun agantalii 40 cepeAoBuLLa BUAIB iCHY-
I0Tb BIAMIHHOCTI Y BIifHOLUEHHI [0 AKUX-Hebyab OKpeMWUX UYUHHUKIB.
Lle - npaBuno eKOMOFiYyHOT iHAMBIZYaNbHOCTI BUAIB, ChOpMynbOBaHe poCiii-
CbKuM 60TaHikom J1. . PameHcbkuM (1924) CTOCOBHO POC/MH, Ni3HiLle BOHO
LWIMPOKO 6YyNo NigTBEPLXKEHE | 300/10THHUMU JOCNTIKEHHAMU.

6. B3aemopfis YAHHUKIB.

OnTuManbHa 30Ha i MeXi BUTPMUBAIOCTI OpraHi3MiB Mo BifJHOLLEHHIO [0
AKOro-Heby/b YNHHMKA CepeloBMLLLA MOXYTb 3MilLlyBaTUCS 3aneXHO Bif TOro, 3
AKOKO CU/I0K | B AKOMY MOELHaHHI Ail0Tb OJHOYACHO iHLII YWMHHUKW. LiA 3aKo-
HOMIpPHICTb OTpMMana Ha3By B3aEMOLAIT YUNHHUKIB. Hanpuknag, cneky nerwe
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MEepPEHOCUTU B CyXOMy, & He Y BOJIOTOMY NOBITPi. 3arpo3a 3amep3aHHs 3Ha4YHO
BULLLA NMPU MOPO3i 3 CUIbHUM BITPOM, HiXK Y 6e3BiTPAHY norogy. TakuM YMHOM,
OfVH | TOW XXe YNHHMK Y NOEAHAHHI 3 IHLLINMM 34iACHIOE HEOLHAKOBUIA EKO-
NOTiYHMIA BNAUB. HaBnaku, Of4MH i TOM e eKONOTIYHNIA pe3ynbTaT MoXe ByTu
OTPUMaHUIA Pi3HUMK Wnsxamu. Hanpuknag, BCUXaHHSA POCNH MOXKHA Npvnu-
HUTW WAAXOM K 30i/bLUEHHS KifIbKOCTI BOJIOTW B FPYHTI, TaK | 3HUKEHHAM Te-
MMepaTypy NOBITPS, L0 3MEHLUYE BUMAPOBYBaHHS. TakKUM YMHOM, BigOyBaeThb-
sl epeKT HaCTKOBOro B3aeMO3aMillieHHs YnMHHKKIB (Puc. 4. 3).

Pa3oM 3 TUM B3aEMHa KOMMeHcauis Aii YUHHMKIB CepefoBuULLA MaE MeBHi
MeXi i MOBHICTIO 3aMiHUTWU OAWH 3 HUX [HLWIMM He MOXHa. [oBHa BifiCYTHICTb
BoAW, abo xo4ya 6U OLHOr0 3 OCHOBHWX E€MIEMEHTIB MIHEPa/IbHOIO YKMB/IEHHS,
pO6UTL XXUTTA POCAMHN HEMOX/IMBUM, HE 3BaXKaKOUW Ha HaCNpuATAMBILLI MO-
€HaHHS IHWKX YMOB. KpaliHiil fediunT Tenna B NOASPHUX MYCTENAX HE MOXHA
3aMiHMTW Hi BENNKOIO KiNbKICTIO BOMOra, Hi LiI0A060BMM OCBITNIEHHSM.

a\

B r

Puc. 4. 3. BapitoBaHHA a4anTUBHOT O3HaKM 3a 3MiHW BEINYMHU Ai0HOro
haktopy (1.O. LLnnos, 1985)

a- cepefHE 3HAYEHHS O3HaKuW BiANoBigae AitovoMy hakTopy;

6 - 3MiHa cunu hakTopy NpmM3BOAUTL 40 3arnéesi 0cobuH, BNACTUBOCTI
AKUX He BifNoBifalTb HOBUM yMOBaM;

B- MpW BigHOBMEHHI HOPMU YMOB NOBEPTAETLCSA MOMEPeHiin (aganTue-
HUIA) XapakTep MiH/IMBOCTI;

I - Npu CTiliKilA 3MiHi yMOB A06ip 3Millye 03HaKy B HanpsMKy, afganTus-
HOMY [10 HOBMX YMOB CepefoBuLla.
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BpaxoBytouun y CiflbCbKOrocnofapchbKiii NpakTuLi 3akoHOMIpHOCTI B3a-
EMOJIT EKONOTiYHMX YMHHUKIB, MOXHa YMino nigTpuMyBaTé ONTUMasbHI
YMOBW XUTTELIANBHOCTI KY/NbTYPHUX POCANH | AOMALLIHIX TBapuH.

7. TlpaBu/io 06MEXYHUYUX YAHHUKIB.

MOXNMBOCTI iCHYBaHHS OpraHiamiB y cepefoBuMLLi 06MEXYTb Ti YMH-
HUKW, AKi HaibinblWw BigganeHi Big onTuMymy. AKLWLO0 xo4a 61 OfMH 3 eKo-
NOTIYHUX YMHHUKIB HabNMXaeTbCA abo BUXOAUTHL 3a MeXi KPUTUUHUX
Be/IMYMH, TO, HE 3BaXal4uW Ha ONTUMasibHe MOEJHAHHA PelTU YMOB,
ocobuHam 3arpoxkye 3arubesib. byab-aKi YAHHUKK, WO ICTOTHO BigXuns-
I0TbCA Bif ONTUMYMY, CTalOThb NIMITYHOUMMK B XXUTTI BUAY ab0 OKPEMUX AOro
NpefCcTaBHUKIB Y KOHKPETHI NPOMIKKN yacy.

NimMiTylo4i  YMHHMKM CcepefoBMLLA BM3HA4YalOTb reorpadivyHuini apean
BUAYy. Tak, NpocyBaHHA BUAY Ha MIiBHIY MOXe NiMITyBaTUCA HeCTayelo Tenna,
B apuiHi paiioHW - HecTayelo BONOry abo Ay>e BUCOKMMU TemnepaTypamu.
UMHHWMKOM, L0 0OMEXYE MOLUMPEHHSA, MOXYTb CAyryBaTu i 6iOTUYHI BigHO-
CUHW, HanpuKnag 3aiiHATICTb TePUTOPIT CUNbHIWMM KOHKYPEHTOM abo Biacy-
THICTb 3anuoBayiB 418 POCIUH.

MpuHUMNKN eKoNorivyHoil knacudikalii opraHiamis

CyuvacHa cucTemaTvKa POCAUH | TBApMH NO6yA0BaHA Ha OCHOBI €AMHOIO
rO/IOBHOMO KPUTEPItO - CTYMEHA CMOpigHEeHOCTi opraHismis. MNpu LbOMY 30B-
HiLWHI 0CcO6NMBOCTI BUAIB, LLO BIHOCATLCA A0 OAHIET rpynu, 4acTo MOXYTb
CWNBHO Bigpi3HATMCA. Tak, Hanpuknag, napasut kpabis cakyniHa (baccuHHa
carcini), Wo Haragye 6e3opMHMWA, HaBUTUIA CTaTeBUMM MPOAYKTaMM MILLOK 3
CU/IbHO PO3ranyXeHo B TiNi rocnofaps Mepexkero TAXiB, 30BHI abCONMOTHO
He CX0Xa Ha CUAAYMX MOPCbKUX YKONYAiB | MOPCbKUX KAayeyok, AKi MalTb pa-
KOBMHM, X04a BCi BOHM BIiJHOCATbCA 40 OAHOrO psAy BYCOHOIMX pakonopgi6-
Hux (CiTripeiiia). Mpo cnopigHEHICTb LMX BUAIB FOBOPUTL MN6GOKA BHYTPILLHS
CXOXICTb, LLLO MPOCTEXYETLCA Ha NepLUNX eTanax Po3BUTKY OCOOMH.

B ekonorii pis3HOMaHITHICTb | pi3HONIAHOBICTL CMOCO6IB | WAAXIB aganTa-
LiT JO CepefOBMLLA CTBOPHOKOTL NepeslyMOBY A1 pO34ineHHs 6araTbox Knacudi-
Kauii. EkonorivHi knacudgikayii BigobpaxalTb CXOXICTb, L0 BMHUKAE Y
NpegcTaBHUKIB Pi3HOMaHITHUX rpyn, SKLWO BOHW BUKOPUCTOBYIOTb MOAiOHI
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WAsaxyM aganTtayii. B oCHOBY eKOMOrivyHNX Knacudikauii MoXyTb 6yTW nokna-
[eHi Halipi3HOMaHITHIWI KpuTepii: cnocobu >XMBMEHHS, NepecyBaHHs, BigHO-
LUEHHS O TeMnepaTypw, BOAOrOCTi, CONOHOCTI cepefoBuLLa, TUCKY i T. n. Mogin
BCiX OpraHi3miB Ha eBpi6iOHTHMX i CTEHOBIOHTHYMX 3a LLUMPOTOKO Aiana3oHy npuc-
TOCYBaHHAX [0 CepefoBULLa € NPUKIAA0M MPOCTOI eKONOrivHOT Knacudikadii.

Hanpuknag, aKwo My knacugikyemo TBapuH 3a cnocobamu pyxy, 10 go
€KONOrivHOT rpynu BUAIB, LLO MepecyBalThCA Y BOLI PeaKTUBHUM LLUISXOM,
noTpaniATb Taki Pi3Hi 3a CUCTEMATUYHMM CTaTyCOM TBapUHWU, AK Meay3u, ro-
JIOBOHOTI MOMOCKK, fesKi iH(Y30pili A>KIYTUKOBI, NMUUHKN pagy 6a60kK i iH.

IHWWA Npuknag - Nogin opraHiamiB Ha rPynu 3a XapakTepoM >KWUBeH-
HA. ABTOTPO(M - Lie oOpraHiamu, Lo BUKOPUCTOBYIOTb K [KEpesio s noby-
[l0BW CBOrO Tina HeopraHiyHi cnonyku. eTepoTpodu - BCi XMBI ICTOTH, LLO
noTpedytoTb DKi OpraHiyHOro MOXOMXKEHHSA. Y CBOI 4yepry, aBToTpogu nogi-
NAKTLCA HAa (POTOTPOQIB | XemoTpoQis.

IHWYy Knacuikauito MoXKHa nobygysaTy 3a CNOCO60M 3406yBaHHSA KO-
pmy. Cepef, TBapuMH BUABNAKOTLCA, Hampuknag, Taki rpynu, K ginbTparopu
(ippi6Hi pauku, 6e33ybka, KAT i iH.), hopMu, WO nacyTbCa (KONUTHI, XKYKN-
amcToigun), 3éupadi {4 Tam, KpOTU, 3eMIEPUIKK, KYponoAibHi), MUCIMBLI Ha
pyxomy 3406uy {BOBKW, NeBU, MyXn-BONOYHULI, 6abKn Ta iH.) | Winnii pag iH-
Wwux rpyn. Hanpuknag, ogHakoBuid cnocib 3306yBaHHA 3406M4i BigHOCUTL |
NeBiB i MyX-BONOYHULb A0 OAHIET TPOMIUHOT rpynu MUCAUBLIB Ha PyXoMy
3006v4. Takuil rvn XXMBAEHHA MPWU3BOAWTL | A0 TOrO, WO B ix 6yaoBi mosB-
NAETLCS pAf NOAIGHNX puc: CyXOpNABOCTI TiNa, CUAbHWIA PO3BUTOK MYCKyna-
TYpW, 34aTHICTb KOPOTKOYACHO PO3BMBATW BENWKY LWBUAKICTb pyXY TOLLO.

AKTUBHA XUTTEAQIANBHICTb i CNOKIN

OO6MiH peYoBMH - OfHa 3 HAirONOBHILWMX BNACTUBOCTEN XNTTH, LLO BU-
3Ha4a€e TICHWIA pPEYOBMHHO-EHEPreTUYHWIA 3B'A30K OpraHi3MiB 3 cepefoBU-
wem. MeTabonism MPOSBASE CUMbHY 3aNEXHICTb Bif YMOB ICHYBaHHS. Y
NPUpoLi MU CNOCTEPIraEMO [Ba OCHOBHI CTaHW XWUTTHA: aKTUBHY XUTTERIA-
NbHICTb i cNOKii. Tpu aKTUBHIWA XWUTTELIANBHOCTI OpraHiaMun >XMBAATbCA,
pOCTYTb, MEPecyBalTbCsA, PO3BUBAIOTHCA, PO3MHOXYHOTHCA, XapaKTepusyio-
YMCb MPU UbOMY IHTEHCUBHUM MeTabonismoM. CrokKiii MoXe 6yTh pisHMM 3a
rMNBMHOMK | TPUBANICTIO, 6arato yHKLiA opraHiaMy npu LbOMy cnabliaTb
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abo He BMKOHYHOTbCS 30BCIM, OCKi/lbKW piBeHb 06MiHY pevyoBUH Magae nig
BMN/IMBOM 30BHILLHIX | BHYTPILLIHIX YAHHUKIB.

B cTaHi rnnbokoro cnokow, TO6TO 3HWXKEHOro 0O6MiHy, opraHizmu
CTalTb MEeHLU 3aneXHUMW Bij cepefoBuLla, HabyBarOTb BUCOKOr0 CTyMeHs
CTIAKOCTI i 34aTHI MEPEHOCUTWN YMOBW, SIKi HE MOFM 61 BUTPUMATK NPU aK-
TUBHIW XWTTeRIANbHOCTI. Lli ABa CTaHMW, AKi YeprylTbCcs B XWTTI 6araTbox
BMAIB € afjanTauieto 40 XUTTA B YMOBaxX HeCTabiflbHOro Knimary, piskux ce-
30HHMX 3MiH, L0 XapakTepHe Ans 6iNblOT YaCTUHW NMIAHETH.

Bnepue asuwe "ysaBHOI cMmepTi™ 6yno BusBneHe 1702 p. AHTOHI BaH
NeBeHrykom. BusBneHi HUM “aHiManbKynu" (K0noBepTKK) MNif Yac BUCUXAH-
HSA Kpanni Bogu 3MOpLLyBanucs, BUrns4any MepTBUMM i MO NepebyBatun B
TaKOMy CTaHi TpMBanuii Yac. 3aHypeHi 3HOB y BOAY, BOHM Habyxanu i mepe-
XOAUNMN [0 aKTUBHOMO XUTTA. JIEBEHTYK NOSCHMB Le ABULLEe TUM, Lo 06010-
HKa "aHiManbKynis", 04eBMAHO, "He [O03BONSE aHiHaliMEHLIOro BMNapoBY-
BaHHA" i BOHW 3a/1MLLIAIOTLCS XUBUMWN B CYXUX YMOBaX.

Y 70-x pokax XVIII cT. aBuLLe "BOCKPeCiHHA" nic/ig BUCUXaHHA BYNo
BUABNEHE | NiATBEPIXKEHE YACNEHHUMU LOCNIIKEHHAMN (HLWNUX APIGHUX Op-
raHiamiB - MWeEHNYHUX BYTPULb, BiIbBHOXUBYYMX HEMATOA | TUXOXOAOK. Y
1878 poky Knopg Bepuan BBiB y fiTepatypy NOHATTA "MNpUX0OBaHe XWUTTA",
AKe BiH XapaKTepn3yBaB NPUMUHEHHAM 0OMiHY PevyOBMH i "NepepBoOIO BifHO-
CUH MDX ICTOTOHO i cepefoBuLLEM”.

OcCTaTo4yHO LUe MMTaHHA Oyno po3B’A3aHe NULIe B MepLlliii TPeTuHI
XX ctopiuua. Oocnign P. Pama, . bekkepens i iHWMX yYeHUX MoKasanm
MOX/MBICTb MOBHOT 3BOPOTHOI 3YMUHKWN XUTTSA. Y CyXOMYy CTaHi, KOAu B
KNiTUHaX 3anuwanocs He 6inblie 2 % BOAM Y XiMIYHO 3B'A3aHOMY BUrNALI,
Taki opraHiamu, fK KONOBEPTKWU, TUXOXOAKW, APi6HI HemaToAu, HaCiHHA i
CNopu poCcAvH, cnopu 6akTepili i rpubis BUTpUMYyBanu nepebyBaHHS B pij-
KOMY KuCHi (~218,4°C), pigkomy BogHi (-259,4°C), pigkomy renii (-269,0°C)
T06TO, Temnepatypax, 6An3bKMX J0 abCONOTHOrO Hyns. Mpu UbOMYy BMICT
KNIiTWH CTae TBEPAWM, BIACYTHIN HaBiTb TENIOBUI PyX MOJIEKY/, | OOMIH pe-
YOBWH, NPUPOLHO, NPUMNUHEHWIA. TTicnsa NOBEPHEHHS A HOPMaNbHUX YMOB L
OpraHiamMu NPOAOBXYHTb faNbLUNIA CBIil PO3BUTOK.

MoBHa TMMYacoBa 3ynNuHKa XUTTA OTpYMana Ha3By aHabiosy. TepmiH
6yB 3anponoHoBaHuii B. Mpeitepom we 1891 p. B cTaHi aHabio3y opraHizmu
CTaloTb CTIMKMMM A0 HaMpPi3HOMaHITHILWMX BNAMBIB. Hanpuknag, TUXOXOAKN

»
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BUTPUMYBA/IN B €KCNEPUMEHTI PEeHTIeHIBCbKe ONPOMiHEHHS fo 570 Tuc. pe-
HTFeH MNpoTArom 24 roAuvH. 3HeBOAHEHI JIMYMHKU OfHOMO 3 apPUKaHCbKMX
Komapis-xipoHomycis {PoiypociinT xa.nderpla.nki) 36epiraloTb 34aTHICTb
0XuBaTy nicna Bnauey Temnepatypu B 102°C.

AHabio3, nMpoTe, [OCTaTHbO pifAKiCHe ABWLE. BiH MOXIMBUIA Janeko He
AN151 BCiX BMAIB | € KpaliHiM CTaHOM CMOKOM B XKMBIlA NpMpoAi. 34aTHICTb A0 aHa-
6i03y BUABNAETLCA Y BUAIB, LLO MaOTb NPOCTY abo CrpoLLeHy 6yAoBYy i MellKa-
t0Tb B YMOBaXx Pi3KOro KonvMBaHHS, 30KpemMa, BOforocTi (nepecuxatodi ApibHi Bo-
[OVMW, BEPXHI LLAPW FPYHTY, NOAYLWKN MOXIB i INWAAHUKIB i T. N.).

Habararto upLue nowwupeHi B Mpupogi iHWi opMu CNoKoto, NOB'A3aHi
3i CTAHOM 3HVDKEHOT XUTTELIANLHOCTI B pe3ynbTaTi YaCTKOBOr0 MPUrHiYeHHs
meTabonismy. Byab-aKuil CTYMiHb 3HVDKEHHS PiBHSA O6MIH)' peyoBWMH MigBu-
Y€ CTIKICTb OpraHi3miB i J03BOMSIE EKOHOMHILLE BUTpayaTV eHEprito.

®PopMK CMOKOK B CTaHi 3HWKEHOT XUTTELIANLHOCTI MOAINATL Ha Ti-
no6io3 i KpuNTo6io3, abo CMOKIA BUMYLUEHWI | CNOKIA (i3ionorivHuiA.
Mpw rino6iosi rafbMyBaHHA aKTMBHOCTI, ab0 3auineHiHHA, BUHMKAE Mif nps-
MUM TUCKOM HECMPUATAMBUX YMOB i MPUMNMHAETLCA MaiiXke Bigpasy nicns To-
ro, AK Ui YMOBMW NOBepTalThCA L0 HOpPMW. MofibHe NPUrHiYeHHA npouecis
XUTTELIANbHOCTI MOXE BUHMKATK NPU HecTadi Tenna, BOAW, KUCHIO, Mpu Nij-
BWLLEHHI OCMOTMYHOro TWUCKY. BignosigHO [0 NPOBIAHOI0 30BHILIHLOIO
YMHHMKA BUMYLLEHOTO CMOKOK PO3Pi3HAITL KPiobio3 (Mpy HU3bKUX Temne-
patypax), aHrigpo6io3 (npu Hectayi Bogmn), aHOKCcK6io3 (y aHaepobHUX YMO-
Bax), rinepocmo6io3s (Npw BUCOKOMY BMICTi CO/ME y BOg|).

FMnbuHa i TpuBanicTb MPUrHideHHs MeTabonismy npu rino6iosi 3ane-
XWUTb Bif TPMBANOCTI i IHTEHCUBHOCTI Aii BIAMOBIAHOrO YMHHUKA. Bumyuwe-
HWIA CMOKIN HacTynae Ha 6yab-AKiii cTagii oHToreHesy. Burogw rinobiosy —
LWBUAKE BiAHOBNEHHSA aKTUBHOT XUTTELiANbHOCTI. MpoTe rino6io3 Le BigHOC-
HO HECTIKWUiA CTaH OpraHi3miB i Mpy 3Ha4HIA TpPMBANOCTI MOXe 6yTW LWKig-
IMBMM BHAaCNif0OK po36anaHCOBAHOCTI MeTaboMiYHUX MPOLECIB, BUCHAXKEHHS
EHEPreTUYHNX PecypciB, HAKOMUYEHHSA HEeLOOKUC/IEHUX MPOLYKTIB O6MIHY i
IHLWIMX HECNPUATANBUX (Pi3i0NOTIYHUX 3MIH.

KpunT06i03 —NpMHUMNOBO iHWWA TWH CMOKOW. BiH nos'asaHuii 3
KOMMMEKCOM eHAOoreHHUxX (isionoriyHnx nepebypnos, ski BigbyBalTbCA 3a-
3fanerifib, 40 HaCTaHHA HECNPUATANBUX CE30HHUX 3MiH, i OpraHismu BUAB-
NATbCA JO HUX roToBuMun. Kpuntobios € ajanTauieto mepw 3a BCe A0 ce-
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Po3gin 4. OpraHi3m i cepegoBuwe. 3aranbHi 3aKOHOMIPHOCTI

30HHOI ab0 IHLWOI NepioguYHOCTI abioTUYHMX YMHHUKIB CepefoBuLa, ix pe-
rYNApHOT UMKAIYHOCTI. BiH cknafae 4acTUHY XXUTTEBOrO UWKAY OpraHi3Mis,
BUHMKAEe He Ha OypAb-AKiil, a Ha MeBHil cTagil iHAMBILYaNbHOTO PO3BUTKY,
NPUYPOYEHI [0 NepeXXnBaHHA KPUTUYHUX NEPIOAIB POKY.

Kpuntob6io3 ik cTpaTteris BMXKWUBAHHSA B MepPioAUYHO HECNPUATIUBUX
[N aKTUBHOIO XUTTA YMOBax - Lie NPOAYKT TPUBAaNOT eBONKOLiT i NpupojHo-
ro go6opy. BiH WMpoKo nowwvpeHunin B xuBid npupogi. CtaH Kpuntobiosa
XapaKTepPHWI AN HACiHHA POCAWMH, LMCT i CNOp Pi3HMX MIKPOOPraHi3Mmis,
rpn6ie, BogopocTeid. [ianaysa YNeHUCTOHOIMX, CMAAYKa CCaBLiB, FN6GOKNIA
CMOKIi POCAVH - TakKoX pi3Hi TMNKU KPMNTOGiOo3Yy.

CTtaHu rino6iosy, KpunTobiody i aHabio3y 3a6e3neyyoTb BMKMBAHHSA
BUAIB Y NPUPOSHMX, YACTO eKCTpeMasibHUX, YMOBaX PisHUX LWINPOT, A03BO-
NATbL 36epiraTv opraHisMmm NPOTAroM TPUBAIMX HECNPUAT/IMBUX Mepio-
[iB, po3censaATuUca B NPOCTOPI, PO3LLMPIOBATU MeXi XXMBOI0 B Li/IOMY.
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Ekonoria TBapuH

KOHTpONbHI 3anntaHHA 00 po3ainy 4

1 4Aki okpeMi BnacTMBOCTi abo efeMeHTU cepefoBULLA HA3UBAKOTLCA €KOJ0-
riYHUMY hakTopamy abo YNHHUKAMU.
2. Ha3BiTb OCHOBHi 3MiHWM YWHHWKIB CepeoBULLA B YACi.
. LLLo Take pecypcu HaBKOMLIHLOIO CepeAoBMLLa.
. UuMm BiApi3HAOTLCA PECYPCU HABKOMMULIHLOIO CEpefoBULLA Bif, YMOB Ha-
BKOJ/INLWHBLOIO CEPefOBULLA.
. LLlo Take aganTauis.
. HaBegiTb npuknagm oCHOBHMX MeXaHi3MiB afanTauii Ha piBHI opraHismy.
. LLlo Ha3MBaloTb 30HOK ONTUMYMY €KONOTiYHOT0 YMHHMKA.
. LLlo nexxuTb B OCHOBI 3aKOHY ONTUMYMY.
. K CNiBBigHOCATLCA EKONOTiYHA BANEHTHICTb BUAY | OKPEMOT OCOBUHM.
10. [aiiTe BU3HAYEHHS €KONOTFIYHOIO CMEKTPY BUAY.
11. Ha3BiTb NpaBuI0 eKONOrivHOT iHAMBIAYanbHOCTI BMAIB J1.IM. PaMeHCbKoro.
12. Mpo Lo roBOpUTL NPaBUI0 0OMEXYHUNX YNHHUKIB.
13. Lo nexxnTb B OCHOBI MPUHLMNIB €KONOTIYHOT Knacugikauii opraHismis.
14. FKi iCHYIOTb OCHOBHI CTaHU XUTTS.
15. Yum BigpisHAOTLCA rino6io3 Ta KpMnTo6i03. AKi IX OCHOBHI XapakTepuc-
TUKWN.

A W

© 0o N O O
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Pospain 5.

HABAX/UBILWI ABIOTUYHI
GAKTOPU | AAANTALIT 4O HNX
TBAPVHHNX OPIrAHI3MIB

Temnepatypa

AK BifOMO, Temnepatypa Bigobpaxae cepefHI0 KiHETUYHY LUBUAKICTb
aTomis i Monekyn B 6yab-sikiii cuctemi. Big Temnepatypu 3anexuTb i Wweng-
KiCTb B OpraHi3mi 6ioXiMi4HMX peakuiil, a 3HaunTb i 06MiH peyosuH. LLiBna-
KICTb peakuili BU3HAYaeTbCA KOEILiEHTOM, SKWIA MOKa3ye, Y CKifbku pasis
3MIHIOETLCA LWBUAKICTb peakuid npu 3MiHi Temnepatypu Ha 10°C i mo3Hava-
eTbcst 010. Ans 6inbWOCTI XiMIYHMX peakuiin BeNMUYMHA LbOro KoegilieHTa
popisHioe 2-3 {3akoH BaHT-Iodpa). Ockinbkn BenuumHa 010 ans pisHUxX
6ioXiMiYHUX peakuili pi3Ha, TO 3MiHM TeMMepaTypy MOXYTb CU/IbHO BR/INHY-
TN Ha 36aNaHCOBaHICTb 0OMiHY PEYOBUH.

ICTOTHE MOHMXEHHS TeMMNepaTypu CTaHOBUTb Hebe3mneKy Takoro Crosi-
NbHEHHA 0OMiHY PEYOBUWH, NMPU AKOMY CTaHe HEMOXIMBUM 3L4iACHEHHS OCHO-
BHUX XUTTEBMX (PYHKLiA opraHiamy. KpuTUYHMM MOMEHTOM € 3amep3aHHs
BOAM B KJiTMHAX, OCKiNIbKM MOSiBA KPUCTaNIB IbOAY HECyMiCHa 3i 36epexeH-
HAM LiNICHOCTI BHYTPILIHbOKAITUHHUX CTPYKTYP.

MigBuweHHa TemnepaTypy Beje A0 AeHaTypauii 6inkiB, uel npouec
BXe crnocTtepiracTbca B 061acTi 6113bko +60°C, ane nopyLleHHs 6ioXiMivuHUX
i (hisionoriyHMx npouecis NMOYMHAETLCS paHille, BXe Mpu AesKOMY nepesu-
WeHHi +42 -43°C. MNocuneHHa MeTaboniamy npu BUCOKUX TemnepaTtypax Tina
TakoX MOXKe BMBECTM OpraHiaM 3 nafy Lue 3afj0Bro 40 Tena0BOro pyliHyBaH-
Hs (hepMEHTIB, OCKIfIbKM Pi3KO 3pOCTat0Tb MOTPEOW B MOXMBHMX PEYOBMHAX i
KUCHI. TakvM YMHOM, XWTTA OpPraHi3mis B CepefoBULLI 3 HA3bKMMM, BUCOKHU-
MW | TaKUMK, WO KONMBAIOTLCA TeMNepaTypaMun 3yMOBMeHe ajanTalieto, Lo
(hOpMYETLCA B NPOLLECi eBOMOLLIT Ta IHAUBIAYANIbHOTO PO3BUTKY.

B npoueci eBoOLIT Y XMBUX OpraHismiB BUPOOUAUCH Pi3HOMaHITHI
NMPUCTOCYBaHHSA, WO [03BONAOTL PerynoBaTy 06MiH PevyoBUH NpPU 3MiHaX
TemnepaTypy HaBKO/IMLIHLOIO cepefoBuwa. Lle focaraetbcs ABOMA LUNAXa-
Mu: 1) pisHUMKM BioxXiMiyHUMK | disionoriyHMMu nepebygosamm (3MiHa Habo-
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Ekonoria TBapuH

Py, KOHUEHTpaLii i akTMBHOCTI (DEPMEHTIB, 3HEBOAHEHHS, 3HWKEHHSA TOUKM
3aMep3aHHA PO3YUHIB Tina TOWO); 2) NiATPMMaHHAM TemnepaTypu Tifa Ha
CTabiNbHIWOMY piBHI HIXX TemnepaTypa HaBKOJ/IMLIHLOIO CEepefoBuLla, L0
[03BOMISIE HE NMOPYLIYBaTK Xif 6IOXiMIYHUX peakLiid, Lo CKaBcs.

TemnepaTypHi Mexi iCHyBaHHS BuAaiB

B cepefHbOMY aKTUBHA XUTTELIANLHICTL OPraHiaMis BUMarae AoCUTb
BY3bKOr0 Aiana3oHy TemnepaTtyp, 0OMeXeHOro KpUTMYHMMU NOporaMm 3ame-
p3aHHA BOAW i TENMOBOI AeHaTypauii 6inkis, npubnnsHo B mexax Big 0 o
+50°C. ICHYIOTb €KONOFiYHi Fpyny OpraHiaMiB, ONTUMYM SIKUX 3MILLEHURA Y
6iK HM3bKMX abo BUCOKUX Temmneparyp.

Kpioginu - Buaw, Wo BigaaoTb fnepesary Xofody i cneuianizoBaHi fo
XUTTA B UMx ymoBax. MNMoHag 80 % 6iocdepn CKOHUEHTPOBAHO B MOCTIMHO
X0N04HUX 061acTAX 3 TemnepaTtypor Hmwkde +5°C - ue rnmbuHm CBITOBOrO
OKeaHy, apKTWYHI | aHTapKTU4YHI nycTeni, TyHApa, BUCOKOrip'a. Buan, o
MelKalTb TyT, MalTb MNiABULEHY XONOAOCTIAKICTb. OCHOBHI MeXaHi3Mu
uUMx agantayiii 6ioxiMiyHi. 3Ha4YHy ponb BIAIrpardTb TAKOX MexaHi3mu, §iKi
3anob6iralTb YTBOPEHHIO NbOAY ycepeauHi KNiTUH. Mpu LboMy peanisyoTbcs
[iBa OCHOBHi LWNAXW - MNPOTUCTOAHHA 3aMep3aHHI0 (Pe3UCTEHTHICTb) Ta
CTIAKICTb [0 3aMep3aHHA (TONepaHTHICTb).

BioXiMiYHWN MeXaHi3M Pe3NCTEHTHOCTI - HAKOMWYEHHA B KITMHAX Ma-
KPOMONEKYNAPHUX PEeYOBUH-AHTU(PU3IB, AKI 3HUXKYIOTb TOUKY 3aMep3aHHA
PigVH Tina i NnepewwKoLXatoTb YTBOPEHHIO KPUCTaNiB NbOAY B OpraHi3mi. Ta-
KOro Tuny ajanTauii 4O X0no4y BUABMEHI, HAaNpUKNag, y aHTapKTU4HUX pué
POAVMHU HOTOTEHIEBUX, AKi XXMBYTb 3a Temnepatypu Tina -1,86°C, nnasaroyu
nif MOBEPXHEH CyLiNbHOIO Nb0AY Y BOAI 3 TAKOK X Temnepartypoto. Mnbo-
KOBOZHI prbu B NpMNONAPHUX paiioHax TakoX BeCb Yac 3HaXOAATLCA B Nepe-
OXO0/04XKEHOMY CTaHi.

[HWKWA Wnax X0N040CTIMKOCTI - TONePaHTHICTb - NOB'A3aHMIl 3 TUMYa-
COBUM MPUNWHEHHSAM aKTMBHOTO cTaHy (rino6iosom abo kpmntobiosom)., Y
KOMax HaKOMWYeHHS 3aXMCHUX OpPraHiYHMX PeYOBUH, TaKUX SK FNiLepuH, co-
p6IT, MaHHIT | IHWKWX, NepeLKogKae KpucTanisayii BHYTPILWHbOKAITUHHUX
PO34YMHIB i JO3BONSE MEPEXMUBATU KPUTUYHI MOPO3HI Nepiofm B CTaHi 3aLjine-
HiHHA. Tak, >KYKU-TYPYHU B TYHAPI BUTPUMYIOTb MEPEOXONOMKEHHA A0
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Po3gin 5. HaliBaxnusiwi abioTnyHi haktopu i agantauii 40 HUX TBAPUHHUX OpraHi3mis

-35°C, Hakonmuyum Ao 3umu 6a13bKo 25 % rniuepuHy i 3HWXYHUM BMICT
BOAW B TiNi 3 65 A0 54 %. BniTKy rniuepuH y ix Tini He BUsBAeHO. [Jeaki Ko-
Maxu BUTPUMYIOTb B3UMKY A0 -47 i HaBiTb -50°C i3 3amep3aHHAM M03akKi-
TUHHOI, ane He BHYTPILIHbOKAITUHHOT BOSIOTW.

Tepmoinu - Ue ekonorivyHa rpyna BugiB, ONTUMYM XUTTELISNBHOCTI
SKMX MPUYPOYEHMIA A0 061acTi BUCOKMX TeMnepaTyp. Tepmodinieto Biapis-
HATLCA 6araTo NpefAcTaBHMKIB MiKPOOPraHiamiB, poCAvH i TBapuH, WO Tpa-
NNAKTLCS B rapayunx [kepenax, Ha MOBEPXHi MPYHTIB, L0 NPOrpiBaroThCs, B
OpraHiyHMX 3aMLKax, Wo po3KnagarTbes, Npy X camopo3irpiaHHi.

BepxHi TemnepaTypHi MeXi aKTUBHOIO XXWTTA BiAPI3HAKOTLCA Y Pi3HMX
rpyn opraHiamiB. HaiibinbLl TepMOCTiiiKi 6aKTepii. Y AesKnx BuaiB apxebak-
Tepili, MOLWMPEHUX Y BOAI TEPMaNbHUX [Kepen, eKCnepyMeHTanbHO BUSIBNEHa
3[aTHICTb A0 POCTY i Noginy KNiTMH NpW TemnepaTypax, L0 NEPEBULLYHOTb
+110°C. [eski 6aKkTepii, WO OKUCAKOOTL CipKy, fiK, Hanpuknag, 3ullolobus
aciciocalclarwwb, po3MHOXyHOTbCA Npy +85-90°C.

Bigomi gecaTku BuAiB, 34aTHUX 6yTW akTUBHUMK npy +50°C i BuLLE B
TaKMX Micusax iCHyBaHHS, K KOMMOCTW, KOMWLi CiHa, 3epHO, L0 36epiractb-
cA, I'PYHT, L0 NporpiBacTbCcs, 3BanuLLa TOWO. HainpocTiwi —ame6u i iHdy-
30pii, OAHOKNITMHHI BOAOPOCTI MOXYTb PO3MHOXYBAaTWUCS 3a TeEMMepaTypu
6ins +54-56°C. KpuTUYHI TemMnepaTypy Tina AesKuX TBapWH, Hanpuknag ny-
CTeNbHUX AWLipoK, MOXYTb focsaratu +48-49°C, ane ana 6ifbLIOCTI BMAiB
TemnepaTtypu Tina, Wwo nepesnwytoTs +43-44°C, HeCyMmiCHI 3 XXUTTAM, BHa-
CNifoK posbanaHcyBaHHA (i3ioNorivyHMX NPOLECiB i Koarynsuii konarey.

3 yCKNafHEHHAM OpraHi3ayii XXUBMX icTOT TX 34aTHICTb 6yTW aKTu-
BHMMU MPW BUCOKMX TeEMMepaTypax 3HUXYETbCS.

Bysbka cneuianisauis i naTeHTHi cTaHM Habarato po3LIMPOOTb MeXIi
XWUTTS 3a BIAHOLLEHHAM A0 OKPEMWMX YMHHWKIB cepefoBuLLa. AKWO cepeaHi
TemrepaTypHi MeXi aKTMBHOCTI OpraHi3MiB XapakTepusyloTbCs Aiana3oHoM
Big 0 go +40-45°C, 10 cneuianisoBaHi Buay (Kpioinn i Tepmodinm) posLum-
PHOIOTb 0ro GinbL HixX yaBivi (Big -10 Ao 6am3bko +110 °C), a B CTaHi Kpu-
nTobio3a i aHabio3a AesKi (hopMU XWUTTA 34aTHI BUTPUMYBATK TeMnepaTypu,
6113bKi O abCONMTHOro HyNsA abo Taki, WO Habarato NepeBULLYIOTb TOUKY
KUNIHHSA.
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TemnepaTypa Tifa i Ten/ioBMin 6anaHc OpraHiamiB

Temnepatypa Tifla XXMBMX iCTOT MO-Pi3HOMY 3a/1EXUTL Bif TeMnepatypu
HaBKONULLIHLOTO cepefoBuLLa. banaHc Tensna B opraHiami cKnafaeTbes 3 1Aoro
HaaXOMKEHHs | BUTpaT. [pKepena HaAXOMKeHHs TenaoBoi eHeprii nogins-
FOTbCA Ha 30BHILLHI | BHYTPILLHI. 30BHIWHE, a60 €K30reHHe, TEMN0 OpraHi3m
OTPUMYE Bif HarpiTMx BOAW, MOBITPS, HABKOMMLLUHIX NpeAMETIB, NpsMOi co-
HAYHOT pagiauii. Mpw LbOMY BENMKY pofb BidirpatoTb Mo NOKPUBIB Ta iX
TennonpoBigHICTb. BHyTpilWHE, abo eHAoreHHe, TeMNa0 BMPOOBNAETbCS SK
060B'3K0BUI aTpUBYT 06MIHY PEUOBUH.

[na XapakTepuCcTUKK OpraHi3aMiB 3a OCHOBHUMMW [Kepenamu HeoboXig-
HOro iM Tern/ia BUKOPUCTOBYHOTb TEPMIHM €K30TEPMHUIA | eHAOTEPMHUA. EK-
30TepMifl - Le XUTTELIANBbHICTL MepeBaXKHO 3a pPaxyHOK HarpiBaHHA i3
30BHILLHBLOMO CEPefoBULLLA, EHAOTEPMIS - 3a paxyHOK Temnna, Lo BUPOG-
NAETHCA CAMUM OPraHi3MoM.

Butpatn Tenna Big6yBarOTbCA Yepe3 MOBEPXHIO Tina 3a PaxyHOK BK-
MPOMIHIOBaHHA i TEMNONPOBIAHOCTI, a TaKOX 3a PaxyHOK €HeproeMHOro Bu-
napoByBaHHS BOAM opraHiamamu. CniBBiAHOLIEHHS BCiX LUX TEMI006MiHHMX
NPoLEeCiB BU3HAYae TeMMnepaTypy >XMBWX iCTOT i BMN/MBAE Ha LWIBUAKICTb Me-
TaboNiYHUX peakLiid.

XKnTTeRianbHICTb | aKTUBHICTL OiNbLUIOCTI BUAIB Ha 3emni 3anexatb
nepLu 3a BCe Bif Tenna, L0 HaAXOAWTL 330BHI, a TeMrnepaTypa Tifia —3yMOB-
NeHa 30BHILLHLOK TemnepaTypolo. Taki opraHisMy HasuBaloTb MoOWKiNoTep-
MHUMK. T1OMKINOTEPMHICTb BNacTMBa BCIM MiKpoopraHiamam, rpu6am, poc-
NHaM, 6e3xpebeTHMM TBapWHaM i 3HAYHiA YacTUHI xopaoBux. OBi rpynu
BULLMX TBaPWH - NTaxiB i ccaBLiB BiAHOCATb 40 romoiioTepMHux. BoHu 3aa-
THi NigTpYMyBaTW MNOCTIHY ONTUMabHY TEMMEepaTypy Tina He3aleXxHo Bij
TemnepaTypu CepefoBuLLa.

Cepepfi NOWKINOTEPMHUX OPraHi3miB € Taki, ki BCe XXMTTHA NPOBOAATL B
YMOBax MOCTIAHMX 30BHIiLLHIX TeMnepaTyp (FMOMHM OKeaHiB, meyepm i T.
Mn.), Y 3B'A3KY 3 UMM Temnepatypa X Tifla He 3MIHIOETbCA. Take ABuLLe Has3u-
BalOTb yaaBaHOl romoiioTepmieto. BoHa BnacTuea, Hanpuknag, pagy pué i
ronkowkipux. Cepef, iCTUHHO TOMOMOTEPMHUX TBapUH BUAINAOTL rpyny
retepotepmMHmx. [0 Hel BXOASATb BMAK, LLO BMajatoTb B CNAYKY abo TUMYa-
coBe 3aLineHiHHA. Lli BuAW B aKTMBHOMY CTaHi MigTPUMYOTb MOCTiliHY TeM-
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Po3gin 5. HalBaxnumeiwi a6ioTu4Hi akTopn i aganTauii 4O HUX TBAPUHHUX OpraHi3mis

nepaTypy Tifa Ha BUCOKOMY pPiBHi, @ B HEAKTUBHOMY - 3HWDKEHY, L0 Cynpo-
BOPKYETLCA YNOBINIbHEHHAM 06MiHY PeyoBUH. Lle 6abaku, XxoBpaxu, Ka>KaHu,
BOBUKM, >KaKW, KONi6pi, cepnokpunbLi TOLWO. TakMM YMHOM, TEPMiHU "MOA-
Kinotepmisa", "romonotepmisa”, "ypaBaHa romoriotepmis” i "retepotepmis”
BifJ0OpaKatoTb CTYNiHb MIHAMBOCTI TEMMEPATYpU Tina XMBKX iCTOT.

MacLutaby BUpo6/ieHHs Tensia 0cobuHaMmn iCTOTHO BifPI3HAOTLCA Y pi-
3HMX BWAIB i 3anexaTb Bif CKNAAHOCTI Opradisauii rpynu, MOXIMBOCTel
OKMCMHOBa/TbHMX peakLiidi, po3mipiB i Macu Tifla opraHiamy, yMoB CepeaoBuLLa
M iHWKX npuunH. Tak, Hanpuknag, 6akTepil BUAINAIOTb Ha FpaM Baru 3a ro-
AvHY 6113bko 450 Kan, myxu-gposoinn —30, muwi - 8, ANS NIOANHU Ll
NoKasHWK JopiBHIOE 4 kanopii. Cepep Xpe6eTHUX TBAPUH MpuW NOAiOHIA Maci
Tina ccaBui NpoayKytoTb y 5-6 pasis, a NTaxu - y 7-8 pasiB 6ifblle Tenna,
Hi>XK, HanpuKnag, penTunii.

Bci uBi opraHiamy MOTEHUiIAHO eHAOTEPMHI, ane 3Ha4yHO BifApi3HS-
IOTbCA 3a PiBHEM O6MIHY i MOX/MBOCTAM 36epexxeHHs Tenna. opyLlueHHs
TennoBoro 6anaHcy 3MiHIOKTL TeMnepaTypy Tina. BigHoBUTM nopyLueHwiA
H6anaHC MOXHa TpbOMa LUAAXaMK: 1) 3MiHOO TennonpoaykKuii, 2) 3MiHOK Te-
nnosiggdadi i 3) nepemilieHHAM B NpocTopi B 061aCTb ONTUMa/IbHUX TeMe-
paTyp cepeaoBuila. MoKiNOTEPMHI i FOMOAOTEPMHI OpraHismMu no-pisHomy
peanisyoTb MOX/IMBOCTI TeMMepaTypHUX aganTaLlii.

TemMmnepaTypHi aganTayii NOWKINOTEPMHMX OpraHiamiB

Temnepatypa Tifna NOMNKINOTEPMHMX TBapWMH 3MIHKOETLCA YCNif 3a TeM-
nepaTypor0 HaBKONMLLIHLOTO CepefoBuLla. BOHW nepeBaXKHO eKTOTEPMHI, BU-
PO6MEHHS | 36epeXXeHHs BMACHOro Tenna 'y HUX HeAoCTaTHbO AN NPOTUCTO-
SHHA TENJIOBOMY PEXWUMY MiCUA iCHYBaHHSA. Y 3B'A3KY 3 LM peanisyeTbcs
[Ba OCHOBHI LNAXM aganTauii: cneuianisayis i TonepaHTHICTb.

CneuianisoBaHi BUAWM CTEHOTEPMHI, BOHW NPUCTOCOBAHI 0 XUTTSA B
Takux finfgHkax 6iocgepn, ge KoONMBaHHA TemnepaTypu BigdyBalTbCA
NMLLE Y BY3bKUX MeXax. Buxig 3a ui Mexi ans Hux 3ry6Huid. Hanpuknag,
KOpasioBi noninu XXUBYTb /e B fiana3oHi Temnepartyp Bogu Big +20,5 go
+30°C, T06TO Yy TponiyHoMy nosici okeaHy. MonoTypia Eipiciia §laciall8 me-
WKae npu Temnepatypi Bogy Big 0 o +1°C i He BUTPUMYE BigXUEHHS Bif
L4pOro pexmmy Hi Ha OfuH rpagyc.
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IHWKIA Wwnax aganTayii NOMKINOTEPMHUX BUAIB - PO3BUTOK MPUCTO-
CyBaHb K/ITUH i TKaHWH [0 LUMPOKOro KONMBaHHS TemnepaTyp. Llei
LUNAX NOB'A3aHWIA 3 NepPiOAMUYHUM Fa/lbMyBaHHSIM 0OMiHY peqyOBUH i Nepexo-
[IOM OpraHi3amiB B naTeHTHWIA CTaH, 0COBMMBO Tofdi, KON TeMnepaTypa cepe-
[IOBMLLA CUMBHO BiAXUNSETLCS Bif ONTUMYMY.

EdekTBHI TemnepaTypy PO3BUTKY MONKINOTEPMHUX OPraHi3miB.
3aneXHiCTb TeMNiB POCTY i PO3BUTKY Bif 30BHILLUHIX TEMMNepaTyp AaE MOXN-
BICTb PO3paxyBaTh NPOXOKEHHSA XXUTTEBOrO LIMK/Y BUAIB B KOHKPETHUX YMO-
Bax. [licns x0n040BOro NpUrHiYeHHs HOpMasbHWIn 06MIH PeYOBUH OCOBUH Bi-
[HOB/IOETLCA A9 KOXHOro BUAY 3a MEBHOT TeMnepaTypu, ska Ha3uBaeTbCH
TemnepaTypHUM MOPOroM pPo3BUTKY, ab0 6ioNoriYHMM HyfneM pO3BUTKY.
Uum 6GinbLue TemnepaTypa cepefoBuLLa NepPeBULLYE NOPOroBy, TUM iHTEHCUB-
Hille MpOTiKae PO3BUTOK i, OTXKe, TUM LUBMALLE 3aBEPLLYETHCA NMPOXOAKEHHS
OKPEeMUX CTafiii i BCbOro XXUTTEBOI O LIMKY OpraHi3My (OHTOreHesy).

[ns 3piiCHeHHs reHeTMYHOT NporpaLli po3BUTKY NONKINOTEPMHUM Op-
raHiamam Heo6XigHO OTpMMaTK 330BHI MEBHY KifbKicTb Tenna. Lle Tensno i
BUMIPHOETLCS CYMOIO ePeKTMBHUX TemnepaTtyp. Iig eheKTMBHOW Temnepa-
TYpPOO PO3YyMitOTb PI3HULIID MK TemnepaTypolo cepefoBuLLa | TeMmrepa-
TYPHUM MOPOroM PO3BUTKY OpraHismiB. [N KOXHOro Buiy BoHa Mae Bep-
XHI MeXi, OCKiflbKU Ay>Ke BUCOKI TeMnepaTypu BXe He CTUMYSIIOHTb, a rab-
MYIOTb PO3BUTOK.

| nopir po3BWTKy, i cyMa eheKTVBHUX TeMMepaTyp AN KOXKHOro Buay
CBOI | 3a/1eXaTh Bif iICTOPUYHOT MPUCTOCOBAHOCTI 0 YMOB XUTTS.

CyMy eheKTUBHUX TeMMepaTyp po3paxoBytoThb 3a (HOPMY/Io

X=(T-C) |

Je X - cyma e(heKTVBHMX TeMnepatyp; T —TeMnepatypa HaBKO/MLLHLO-
ro cepefosuuya, C - Temneparypa nopory po3BuTKY i/ - 4ucnio roguH abo
[HIB 3 TEMNepaTypoto, L0 NepeBuULLYE NOpPIr PO3BUTKY.

3HarumM cepedHiin Xig Temnepatyp B OyfAb AIKOMY paiiOHi, MOXHa po3-
paxyBaTu nosBy MeBHOT (ha3n abo YMCNo MOX/IMBUX reHepaLid Bugy, Lo Li-
KaBWUTb Hac. Tak, B KniMaTuyHmMx ymosax lMiBHIYHOI YKpaiHW MOXe Bigpoan-
TUCA NMWe OfHa reHepauis MeTenuKa s6nyHeBoi NaofoXKepkKu, a Ha MiBAHi
YKpaiHu - [0 TpboX, WO HeobXigHO BPaxoByBaTW Mif 4ac po3pob/eHHs 3a-
XOfiB 3axXMCTy cafiB Bif WKigHWKIB. Came cyma e(heKTUBHUX TemnepaTtyp,
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AKY MOTPIGHO HabpaTh ANa 3aBepLUEHHS XXMTTEBOrO LMKIY, YacTo 0OMexXye
reorpadiyHe NoOWWPEHHS BUAIB.

Po3paxyHKM edeKTUBHUX TemnepaTyp HeobXigHi B NpaKTULli CifibCbKo-
ro i NicoBOro rocnofapcTsa, Npu 60poTb6i 3 WKigHWKaMK, IHTPOAYKLIT HOBO-
ro By ToLlo. BoHu fatoThb nepluy, HabnvKeHy OCHOBY A1 CKIafaHHSA npo-
rHosie. lMpoTe Ha MNOLUMPEHHSs | PO3BMTOK OpraHismis, KpiM Temnepatypw,
BMNAMBAE 6e3NiY iHWNX YNHHVIKIB.

TemnepaTypHa KomneHcauisi. Psg noikinoTepMHUX BUAIB' LLIO MeLL-
KatoTb B yMOBax 3MiHHMX TemmnepaTtyp, MatoTb 3[aTHICTb MigTpUMyBaTh
6iNbll MeHLU NOCTIilHWIA piBeHb 06MiHY PEYOBMH Y JOCUTb LLUMPOKMX Mexax
3MiHW TemnepaTypu Tina. Lle ABuLLe HA3MBAETLCA TEMMEPaTYPHOK KOMMEH-
caljieto i BigbyBa€TbCA B OCHOBHOMY 3a paxyHOK GiOXiMiYHMX aganTaLliil.
Hanpuknag, y MOMKOCKIB, AKi TpannaTbCs Ha y3bepexoki bapeHLoBa Mops,
uepesoHorux niTTopuum (biorina liorea) i gsocTynkosux migin (MyLLuB
€Ciuii3), iIHTEHCUBHICTb 06MiHY PEYOBMH MaiiXke He 3aneXuTb Bif TeMnepaTty-
pn B TUX MeXaX, 3 AKUMW MOMOCKM CTMKAKTLCA LOAHA Mif Yac NpuUnanBiB i
BiANNMBIB. Y BECHAHO-NITHI Nepiofg Uei Aiana3oH carae 6inblie +20°C (Big
+6 go +30°C). B xonogHiin Bogi ix Metaboniam Takuii e IHTEHCMBHUN, §IK | B
Tennomy MoBiTpi. Lle 3a6e3neuyetbesa Aiet0 epMeHTIB, AKi NPY MOHWKEHHI
TemnepaTypy 3MiHIOIOTb CBOKO KOHQirypauito TakMM YMHOM, LLO 3pOCTae iX
CMNOpigHEHICTb 4O cybeTpaTy i peaku il NPOTiKalOTb aKTUBHILLE.

IHWIi cnocobu TemnepaTypHOI KOMMeHcaL,iT NoB'a3aHi i3 3aMiHOKO (ep-
MEHTIB, WO Ait0Tb, Ha NOAI6GHI 3a (PYHKLiel0, ane AKi NpautoTb NpU iHLWINA
Temnepatypi (i3oepmeHTamum). Taki afanTauii BUMaralTb 4vacy, OCKiNbKu
BiA6YBaETLCA iHAKTUBALLIA OAHMX TEHIB | BK/OYEHHS iHWMX 3 NoganblUMMn
npouecamy nobyaosn 6inkie. lMogibHa aknimauis (3MileHHs TemnepaTyp-
HOro ONTUMYMY) NEXUTb B OCHOBI CE30HHMX MePebyaoB, a TAKOX BUSABNAETb-
€Ay NPeACTaBHUKIB LUMPOKO NOLUMPEHMX BUAIB Y Pi3HMX 3a KiMaTtoM 4acTu-
Hax apeany. Hanpuknag, y 0f4HOro 3 BUAiB 6uukKiB 3 ATNaHTUYHOIO OKeaHy B
HM3bKMX LWKpoTax C>10 Mae HEeBWUCOKE 3HAYEHHS, a B XONOAHUX MiBHIYHUX
BOJAX 3pOCTaE NPM HU3bKUX TemnepaTypax i 3HUXKYETLCA Npu cepegHix. Pe-
3yNbTaTOM LMX KOMMEHCaLi € Te, WO TBapMHM MOXYTb NigTpUMyBaTu Bif-
HOCHY MOCTIi/HICTb aKTMBHOCTI, OCKifIbKW HaBiTb HE3HAYHE NiBULLEHHS TEM-
nepaTypuv y KpMTUUYHMX TOUKax Nigcunioe 06MiHHI npouecu.

- P4 NOMKiNOTEepPMHUX OpraHiamiB Mae 34aTHICTb [0 YacTKOBOT peryns-
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uii TennoobmiHy, TO6TO MEeBHWMU cnocobamu 36iNbLUyBaTU HaaXO[KEHHA
Tenna Ao opradHiamy abo BiggaBaTy Or0 Haf/IMLLIOK.

MoXXnMBOCTi perynsuii TemnepaTypu Tina y NOMKINOTEPMHUX TBa-
pVH. HalBaxknueila 0co6MMBICTb TBAPUH - X PYXAMBICTb, 3AaTHICTb nepe-
MiLLyBaT1CA B MPOCTOPI, CTBOPIOE MPUHLMNOBO HOBI afanTWBHI MOX/IMBOCTI,
30Kpema i B Tepmoperynsuii. TBapyHU aKTMBHO BMOMPaOTb MiCLE XUTTA i3
CNPUATAUBILLMMW 41 HAX YMOBAMMU.

Ha BigMiHy Bif POCAVH, TBAPUHM, LLO MaKOTb MYCKYnaTypy, NPoayKytoTb
3HaYHO OiflbLUe BACHOro, BHYTPILHLOrO Tenna. Mif 4Yac CKOPOYeHHs M'Si3iB
BMBI/IbHAETLCA 3HAYHO Oinblle TennoBOi eHepril, HXX NpU PYHKLiOHYBaHHI
6y ab-AKMX [HLIMX OpraHiB i TKaHWH, ocKifibku KKJ, BUKOPUCTaHHA XiMiYHOI
eHeprii ans 34iicHeHHs1 M'A30B0T PO6OTM BiJHOCHO HM3bKMIA. UM NOTYXHilLue i
aKTVBHiLLe MyCKynaTypa, TUM GifbLLe Tena MoXKe reHepyBaTyh TBapuHa.

MoliKinoTePMHI TBapUHMW 3aMLLIAOTLCA EKTOTEPMHUMM, OCKI/IbKK 3ara-
NbHWI piBeHb X MeTaboni3amMy He HacTiNIbKM BWUCOKWIA, 106 BHYTPILLHLOIO
Tenna 6yno goctaTHbo Ana 06irpisy Tina. MpoTe fgeski 3 MONKINOTEPMHMX
TBapWH B CTaHi aKTUBHOCTI 34aTHI MiATPMMYBaTW TeMnepaTypy Tina BuULLy,
HXX Y HaBKOMMLLIHLOMY CepefoBuLli. Hanpuknag, meTennku-6paXkHuKU
(Bpiiingiciae), L0 BefyTb HIYHWIA COCIO XUTTA, NiTAIOTb | XXUBNATLCA Ha KBI-
TKax HagiTb npu +10°C. Mig yac NonbLOTY TemnepaTypa ix rpygHoro Bigginy
NigTPUMYETLCA Ha piBHI +40—41°C. IHLII KOMaxu MOXYTb NliTaTh B XO/IO4HO-
My MOBITpi, 3a34anerifb po3irpisatoumn CBOI MiTabHI M'A3M AN 3/1bOTY, Ha-
NpUKNag: capaHa, A>XMeni, ocy, 64>K0NU, BENUKI HiuHi coBKW. J>Kmeni 36U-
paloTb HeKTap HaBiTb npu +5°C, maroum Temnepatypy Tina +36-38°C. Mpu
NPUNUHEHHI aKTUBHOCTI KOMaxu LUBMAKO BUCTUratoTb. [eHepyBaTu Temnno
ANns 06irpiBy MOXyTb B fefKMX BMNagkax i pentunii. CaMka niToHa, Lo 06-
BMBaE CBOIM TifIOM KNafKy, CKOPOYYHUM MYCKYnaTypy 3faTHa nigsuLlysatu
Temnepatypy Ha +5 6°C y piana3oHi 30BHIilLHIX TemnepaTyp Big +25 fo
+33°C. Y npoxonofHilloMy noBiTPi 3Misi CTa€ MISIBOKO | HEAKTMBHOIO.

OCHOBHI criocobu perynsauii Temnepatypu Tina y NONKiNOTepMHUX TBa-
PUH - MOBEAIHKOBI: 3MiHa MO3M, aKTUBHWIA MOLLYK CNPUATAMBMX MiClb, Lina
HM3Ka cnewianizoBaHMX (hopm MOBEAiIHKK, CNPsSIMOBaHA Ha CTBOPEHHS MiKpo-
Knimaty (pUTTS Hip, CNOPYKEHHS THi3d, TOLO).

3MiHOIO MO3K TBapWHa MOXKe niacunuT abo NocnabuTy HarpiBaHHA 3a
paxyHOK COHAYHOI pafiauii. Hanpuknag, nycTenbHa capaHa B NPOXOOAHI pa-
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HiLUHI rogMHW NiACTaBsSE COHAYHMM MPOMEHSIM LUMPOKY Gi4HY MOBEPXHIO TiNa,
a oniBAHi - BY3bKy CMWHHY. SLipku, HaBITb BUCOKO B ropax, B repiof HopMma-
NbHOT aKTMBHOCTI MOXYTb NiATPUMYBaTW Temnepatypy Tina, 3aBAsKU Harpi-
BaHHIO MPSAMUMUN COHAYHUMW MPOMEHAMM, & TaKOX BUKOPWUCTOBYHOUM Temnso
HarpiTMX cKesb i KaMiHHA. Y CUIbHY CMeKy TBapUHMW X0BatOThCA B TiHb, Y HOPW,
WinvmHn. B nycTensx BAeHb, Hanpuknag, AesKi BAAW ALLipok i 3mili nigHiMa-
HOTbCA Ha KyLLi abo 3apmnBatOTbCA B MEHLL HarpiTi ranbLui wapy nicky, YHUKa-
HOUM KOHTAKTIB 3 PO3MeYEHOID MOBEPXHEHD PYHTY. Awipku 3a HeoOXigHOCTI
CTPIMKOro nepeb6iratoTb MO rapauviii NOBepPXHi MICKy TiNbKM Ha 3afHIiX Horax,
3MEHLLYIOUM TUM CaMUM KOHTAKT 3 I'pyHTOM. [10 31MK 6arato TBapuH LLYKatOTb
NpUTY/KK, e Xig TemnepaTyp 6ifbll 3rnagpKeHWin B NOPIBHSAHHI 3 BiAKPUTAMM
micusamu. Lle cknagHiwi opmm NoBefiHKM CYCMiflbHUX KOMax: 64>Kin, mypa-
LLUOK, TepMiTiB, fKi 6yAyOTb rHi3fa 3 406pe perynboBaHOK yCcepeanHi HUX Te-
MrepaTypoto, Maiixe MOCTIHO B Nepiog X akTUBHOCTI.

Y pagy NoWKiNOTeEPMHUX TBapuH e(heKTUBHO fi€ i MexaHi3M Bunapo-
ByBaJIbHOI Tepmoperynsuii. 3a paxyHoK LbOro >kaéu 3a roguHy npu +20°C
BUTpaYatoTb Ha cyxogoni 6amsbko 7770 Ok, wo y 300 pasis Ginblue 3a ixX
BNacHy Tenaonpogykuito. barato penTuniii npu HabnwkeHHI TemnepaTypu
[l0 BEPXHbOT KPUTUYHOT MOYMHAIOTb BAXKKO AMXaTu abo Tpumath poT BigKpu-
TUM, NIACUIOUN Bighavy BOAM 3i CIM3UCTUX 060M0HOK. Baykonu, WO NiTa-
0Tb B CMEKY, YHUKaIOThL Neperpisy, BUAINAIOUM 3 poTa Kpanio piguHu, Bu-
napoBYyBaHHS AKOT BUAaNse Hag Mok Tenna (Puc. 5.1).

Mo/

Puc. 5.1. BunapoBsyBsasnbHa Tepmoperynsauia y teapuH (H.M. YepHosa,
O.M. bunosa, 2001)

1- BuNapoBYyBaHHSA 3i CNN30BMX 060MOHOK (ALLipKa);

2 - HaTUpaHHSA CAVHO (aHTUIOMOBMIA XOBpaXx);

3 - BMNapoBYBaHHA 3a paxyHOK 4acToro AnxaHHA (cobaka)



Ekonorisa TBapuH

MpoTe, He 3BaXKalun Ha pPALg MOX/IMBOCTEN (hi3NYHOT | NOBEAIHKOBOT
Tepmoperynauii, NONKiNOTEPMHI TBapUHWU MOXYTb 3fiACHIOBATM Ti nulle y
BY3bKOMY fiana3oHi TemnepaTyp. BHacnifokK 3aranbHOro HM3LKOro piBHA Me-
Tab0ni3My BOHM He MOXYTb 3a6e3MeynTn NOCTIAHICTb TEMA0BOro 6anaHcy i
[OCTaTHbO aKTUBHI TiNIbKM Y BY3bKOMY Aiana3oHi BepXHiX TeMnepaTypHUX
MEX ICHyBaHHA. MeLlKaHHsA B yMOBax MOCTIHO HW3bKUX TemnepaTyp Ans
XO/TO4HOKPOBHUX TBapWH YTPYHEHE.

TemnepaTypHi agantayiT roMoiiOoTEPMHUX OpraHi3amiB

"omMooTepPMist —APMHLMMOBO IHLLWIA LWINSAX TEMMNEPATYPHMX aganTaLiid,
L0 BUHMK Ha OCHOBI Pi3KOro NifBULLEHHS PiBHA OKUCNIOBa/IbHUX NPOLECIB Y
NTaxiB Ta CCaBLiB Y pe3y/bTaTi eBOMHOLIAHOIO0 BAOCKOHANEHHS KPOBOHOCHOT,
AnXanbHOT Ta IHLWMX CUCTEM OpraHis.

OCHOBHI Bif/MiHHOCTi FOMONOTEPMHUX TBAPWH Bif, MOWKINOTEPMHUX:

1) NOTY>XHWIA NOTiK BHYTPILLHLOIO, eHAOreHHOro TeNNa;

2) pO3BUTOK LiNICHOT cucTeMy eheKTUBHO MpaLtooUunx TepMoperyns-
TOPHUX MEXaHi3MiB;

3) NoCTiliHe NPOTIKaHHA BCiX (i3ioNoriyHMX NPoLECiB B ONTUMAbHOMY
TemnepaTypHOMY PeXxXunmi.

"oMOOTEPMHI TBapMHK 36epiratoTb MOCTIHWIA TENNOBWIA GanaHC MiX
TenonNpoayKUieto i Tennosiggadeto i, BigNOBIAHO, NIATPUMYIOTL MNOCTINHY
BMCOKY Temnepatypy Tina. OpraHiam Tenj0KpPOBHOI TBApPUHW He MOXe OyTu
TUMYACOBO "3yNMHEHWUIA" TakK, SIK Lie Bifi0YBaETbCSA MpW rino6iosi abo KpmnTo-
6i03i y MOIKINOTEPMHMX.

FOMOOTEPMHI TBapMHU 3aBXAW 3a0e3neyytoTb MEBHUIA MiHIMYM Ten-
NoNpoAyKuii, WO AaE MOXIMUBICTb POBOTM KPOBOHOCHOI CMCTEMW, OpPraHis
[ANXaHHA, BUAINEHHS | iHWWX, HaBiTb Y CTaHi cnokot. Llei miHiMym oTpumas
Ha3By 6asanbHOro metabonismy. lMepexig A0 aKTMBHOCTI MiACWOE BUPOO-
NeHHA Tenna i BignoBiAHO BUMarae nocuneHHs Tenaosiggadi.

TennoKpPOBHUM B/acTMBa XiMiuHa Tepmoperynsauis - pegnrekTopHe
36iMbLUEHHS TenAoNpPoAyKLiT Y BiANOBiAb Ha 3HWXEHHA TemnepaTypu cepe-
aoBuLia. XiMiyHa TepMOperynsuisi NOBHICTIO BifCYTHS Yy NOMKINOTEPMHMX, Y
AKUX, Y pasi BUAINEHHS 0OLATKOBOrO Tenna, BOHO reHepyeTbCs 3a paxyHoK
6e3nocepeHbOI PyX0BOI aKTUBHOCTI TBapuH.
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Mpu gt xonogy B opraHi3Mi TENJOKPOBHWMX TBApWH OKUCKOBASbHI
npouecy He cnabLuatoTb, a MOCUKTLCA, 0COBNMBO B CKEIETHUX M'A3ax. Y
6araTbOX TBapWH CMO4YaTKy CrOCTEPIraeTbCAd M'S30B€ TPEMTIHHA - HEY3ro-
[DKEHE CKOPOYEHHSI M'Ai3iB, LIO MPUBOAWTL A0 BWAINEHHS TENOBil eHepri.
KpiM TOro, KniTMHM M'A30BOT i 6araTbOX iHLWMWX TKAHWUH BUAINAOTL TENso i
6e3 3AiliCHeHHS pobounx yHKLiA, Nepexoasun Ao cTaHy 0CO6/IMBOr0 TOHY-
cy Tepmoperynauii. MNpu nofanblLUoMy 3HUXKEHHI TemnepaTypu cepefosuLla
TennoBuii ehekT TOHYCY TEPMOPErYNALiT 3pocTae.

Mig yac NpofyKyBaHHS LOAATKOBOrO Tenja CYyTTEBO MOCU/IOETLCS 06-
MiH NinigiB, OCKifIbKM HENTPasibHI XMPU MICTATb OCHOBHMIA 3anac XiMiyHOI
eHeprii. BHacnifoK LbOro XupoBi 3anacy TBapuH 3a6e3nedyroTb Kpalyy Tep-
moperynsyito. Ccasli MaloTb HaBiTh cnewianizoBaHy 6ypy XUPOBY TKaHWHY,
nif Yac OKMCMEHHA SIKOT BCA XiMiYHa eHepris, WO BUBIMbHAETLCS, PO3CIHOETb-
ca'y BUrnagi tenna, To6To e Ha 06irpiB opraHiamy. bypa »upoBa TKaHWHa
HaibiNbLl PO3BMHEHA Y TBAPUH - MeLLKaHLiB XO/10AHOr0 KimaTy.

MigTpMmaHHsA TemMnepaTypu Tifa 3a paxyHOK 3pOCTaHHSA Tennonpogyk-
Uil BMMarae 3Ha4YHUX BUTPAT eHeprii, TOMY TBapWUHW NPWY NOCUNEHHI XiMiYHOI
Tepmoperynauii abo MatoTb NOTPeBY Y BENWKIA KinbKOCTi Xi, abo BMTpaya-
I0Tb 6arato >KMpOBMX 3anaciB, HakoNMyeHMX padiwe. Hanpuknag, 6ypo3y6-
Ka-KpuxiTka (Borex TinMMN$Tnmx) Mae BUKIKOYHO BUCOKMIA piBeHb MeTabo/Ii-
3My. Y TBapuHU YepryoTbcs AyXKe KOPOTKi Nepiofn CHY i akTMBHOCTI, BOHA
JisnbHa B 6yAb-AKy rofuHy fobu i 3a fo6y 3'igae KopMy B 4 pasu GinbLue Ma-
CV BNacHoro Tifa. Tak caMo i NTaxam, Lo 3a/MWaloTbCs Ha 3UMY B MOMIPHUX
LUMpoTax, NOTPi6HO 6araTto KOpMy - TM CTpaLUHi He CTisIbK1M MOPO3K, CKiflbKK
HecTaya KopMmiB. 30Kpema, npy rapHoMy BpOXai HACIHHA AIMHW | COCHU Lwin-
LKapi B3UMKY HaBiTb BUBOAATH MTALLEHST.

MocuneHHs XiMiYyHOI Tepmoperynauii, Takum YMHOM, Mae CBOI MeXi,
006YMOB/EHI MOXNMBICTIO A06YBaHHSA iXi. Mpy HecTadi KOPMY B3UMKY TaKuid
LUNSX TEPMOPErynauii eKonoriyHo HeBUTigHNIA.

B mexxax BignoBigHOro AianasoHy 30BHILLIHIX TemnepaTyp romoioTep-
MHI TBapUHW MiATPUMYIOTb TeMMepaTypy Tifa, He BUTpayaloun Ha Le jogart-
KOBOI €eHeprii, a BUKOPUCTOBYOUN e(heKTUBHI MeXaHi3mn ¢i3n4Hoi Tepmo-
perynsuii, Wo A03BONSE Kpale 36epiratn abo BigBOAWNTK Tenno 6a3anbHOro
meTabonismy. Lleid gianasoH TemnepaTyp, B MeXax SKOro TBapuHW BigyyBa-
I0Tb Cebe HallKOM(OpTHille, HAa3MBaETLCS TePMOHeNTPasibHO 30HOK. 3a
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HV)KHIM NOPOrom i€l 30HN MOYMHAETLCS XiMiYHa TepMoperynsyis, 3a Bepx-
HiM - BUTPATW eHeprii Ha BUNapoBYBaHHS.

di3nyHa TepmoperynsLis ekonorivyHo BUrigHa, OCKiNbKU aganTauis 4o
XONOAY 3AiMCHIOETLCA HEe 3a paxyHOK A04ATKOBOrO BMPOG/EHHS Temna, a 3a
paxyHOK 36epeXKeHHs oro B Tini TBapuHW. Kpim TOro, Leit Bug TepmMopery-
NAUIT fae MOX/IMBICTb 3aXMUCTY Bif MeperpiBy LUASXOM MOCUIEHHS TennoBia-
[adi 40 30BHILLHBOIO CepesoBuLLa.

Cnocobu isnyHol TepMoperynauii YucenbHi. Y (inoreHeTUHHOMY ps-
[ly ccaBLiB - Bif KOMax0igHWUX A0 PYKOKPUAUX, FPU3YHIB i XMXaKiB MexaHis-
MU (i3MYHOT TepMoperynaLii cTaloTb Bce Gi/lbll JOCKOHAIMMMW | Pi3HOMAHIT-
HAMK. [0 HWUX cnif BigHECTU pethneKTOPHE 3BYXKEHHS i PO3LLMPEHHS KPOBO-
HOCHUX CyAMH LUKIpW, WO MiHsE i TeNNONPOBIAHICTb, 3MiHY TEeMn0i30tot0-
YyMx BMACTMBOCTEN XyTpa i Mip'AHOro MOKPWBY, MPOTUTOYHWIA TEMIO06MIH
LUIAXOM KOHTaKTy CYAUH MpW KPOBOMOCTaYaHHI OKPeMUX OpraHiB, peryns-
Lit0 BUNapoBYyBa/bHOT TennoBiaLaui.

MycTe XyTpo ccaBLiiB, Nip'AHMIA | 0COBMMBO MYXOBMIA MOKPUB MTaxiB fo-
3BONAKOTL 36epirati HaBKOMO Tifia MPOLLIAPOK MOBITPA 3 TemnepaTypoto, 6au-
3bKOIO [10 TeMnepaTtypy Tina TBapuHu, i, TUM CamuM, 3MEHLLYBaTW BUMPOMI-
HIOBaHHSA Ternna y 30BHILLUHE cepefoBuLle. Tenne 3MMOBE XyTpo ccaBLiB 3a-
nonsap'a 4o3BoAse iM B X0104M 06xoanTuca 6e3 iCTOTHOro MifBWLLEHHS 06-
MiHY PeyoBUH i 3HWXye NoTpeby B ixi. Hanpuknag, necui Ha y36epexoki Mi-
BHIYHOro J1b0A40BMTOr0 OKeaHy B3MMKY CMOXMBaAOTb DKi HaBiTb MEHLUe, HiX
BMITKY.

Y MOPCbKUX CCaBLiB - NacTOHOIMX i KUTiB - LWap MiALWKipHOI XXMPOBOT
KNiTKOBMHW PO3MO/iNeHniA No BCboMy Tifly. TOBLUMHA MIAWKIPHOTO XUpY Y
0COOMH OKpemMunX BWAIB Tto/eHiB cArae 7-9 cM, a 3arasibHa ioro maca cTaHo-
BUTb A0 40-50 % Big macu Tina. Tennoisontorounii edhekT Takoi "KMpoBoi
NaH4yoxn" HaCTifbKW BUCOKMWIA, WO Nif TioneHsmu, SKi roAMHaMK NexXaTb Ha
CHIry, CHIr He TaHe, X04a BHYTPILUHA TemnepaTypa Tina TBapvHU NiaTPUMY-
€TbCA Ha piBHI +38°C.

Baxnuee 3HaueHHsA ANs NiATPUMAHHA TemnepaTypHOro 6anaHcy Mae
BiJHOLLIEHHS1 NOBEPXHI Tifla 10 Ooro 06'eMy, OCKi/fIbKM BigOMO, L0 MacLITabm
NPoAyKyBaHHA Tersa 3anexarb Bif macu TBapuHW, a TensoobmiH BifdyBsa-
€TbCA Yepes iT NOKPUBMK.

3B'A30K po3MipiB i NPONOpLii Tina TBapWMH 3 KNIMATUYHUMKU YMOBaMU
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TX MPOXMBaHHA 0yB BUABNEHWIA Le B XIX CcT. 3rigHo 3 npaBunom BeprmaHa
(1848), akwo gBa 6n1n3bKi BUAM TEMNOKPOBHUX TBapUH Bigpi3HAKTLCA
po3MipaMu, TO GiNbLIMIA MELIKAE B XO/I04HILLIOMY, a APiOHIWNA - B Ten-
nomy Knimati. beprmaH nigkpecnoBas, WO LA 3aKOHOMIPHICTb BUSABNAETLCS
NnLe B TOMY BUMNAaAKY, AKLWO BUAW He BIAPI3HATLCS IHWIMMKW NPUCTOCYBAH-
HAMU [0 TepMoperynauii.

L. AnneH y 1877 p. nomiTuB, WO Y 6araTb0X CCaBLUiB i NTaxiB MiBHiY-
HOT MiBKYNi BifHOCHI PO3Mipy KiHLiBOK Ta iHLWIMX BUCTYNawUMX 4acTUH
Tina (XBOCTiB, BYX, A3b00iB) 36iNbLUYOTLCA 3 NOLWIMPEHHAM Ha MiBAEHb.
L5 3aKOHOMIpHiCTb OTpumMana Ha3sy npasBwmno AsiieHa. 3HauYeHHs OKpPeMux
LINAHOK Tina B Tepmoperynsauii 4aneko He piBHOLiHHe. BucTynaroui 4acTuHM
Tifla MaloTb BeNKY BiJHOCHY NMOBEPXHIO, fKa BUTigHa B YMOBAX CMEKOTHOro
Knimaty; Y psgy ccaBuiB, Hanpuknag, 3Ha4YeHHs Ans nigTpUMKK TEMnoBOro
6anaHcy MatoTb Byxa, IKi HAaCUYeHi BE/IMKOK KisIbKICTHO KPOBOHOCHUX CY/MH.
BennuesHi Byxa agpuvKaHCbKOTO CNnoHa, ManeHbKOi MyCTesIbHOT NUCUYKK-
(hereka, aMepuKaHCbKOro 3aiils MepeTBOPWIMCA Ha crewianizoBaHi opraHu
Tepmoperynsauii (Puc. 5.2).

Puc. 5. 2. Byxa athpukaHCbKOro 4OBroByxoro TyLlKaH4uMKa sik opraH Tep-
Moperynsuii (B.€. Cokonos 1a iH., 1977).

- 67 -



Ekonoria TBapuH

MMig vac aganTaliii TBApUH A0 XON0AY MPOSBMSETLCA 3aKOH eKOHOMIl
NMoBepxHi, AKNIA rNacuThb, L0 KOMMaKTHa (hopma Tifa 3 MiHiManbHUM BifHO-
LLIEHHSIM NIOLWi A0 06'eMy € HaibiNbLL BUrigHa Ans 36epeXxeHHs Tenna.

EheKTVBHUM MexaHi3MOM Bifaadi Tenna Cy>XuTb BUNapoBYBaHHSA BO-
AV 3aBAAKN NOTOBMAINEHHIO abo vepe3 BOMOri CANZNCTI 060M0HKM NOPOXKHM-
HM poTa i BEPXHIX AMXa/IbHUX WANAXIB. Y cobaku, Ans SKOro AuxaHHs - €au-
HWA croci6 BUNapoByBa/ibHOT TEPMOpPErynaLii, YacToTa AUXaHHS MOXe cAra-
™ 300-400 BauxiB 3a XBUAUHY. Perynsuis TemnepaTypu Yepe3 BUMapoBY-
BaHHS BUMarae BUTPaTW OpraHiaMoM BOAMW | TOMY MOX/MBA HE Y BCiX yMOBax
iCHYBaHHS.

MoBeaiHKOBI crnocobu perynauii Ten1006MiHY Ans TenJIOKPOBHUX
TBapPWH He MEHLU BaXK/IUBI, HXK 415 NONKINOTEPMHMX, | TaKOX Haf3BuYaiiHO
Pi3HOMaHITHI - Bif 3MiHM MO3K | MOLWYKIB CXOBKIiB A0 CMOPYKEHHS CKnag-
HUX Hip, THIi3A, 30iACHEHHS BAVMXKHIX | ganbHIX MirpaLii.

Y Hopax purYMX TBapuH Xig TeMNepaTtyp 3rnafXeHuin TUM CUbHiLle,
4uM 6iNblua rAMbMHa HOpU. Y cepefHix WKnpoTax Ha rAMbuHi 150 cm Big no-
BEPXHI I'PYHTY Ce30HHI KONMBAHHS TEMMepaTypy Maiixe He CnocTepiratoThbes.

Y psai BANagkiB rOMOMOTEPMHI TBapMHW BMKOPWUCTOBYHOTb B LiNSX
TepMmoperynsauii rpynoBy noBefiHKy. Hanpuknag, AesKi niHreiHM B NIOTUIA
MOpO03 i BypaHu 361BatOTbCS B LLiNbHY Kyny, TakK 3BaHy "depenaxy”. Ocobu-
HUW, IO OMUHWAMCA CKpato, Yepe3 AesaKuili Yac Npo6MBarOTLCS BCEpPeauHY, i
"yepenaxa" MOBONI KPYX/SE i NepemilLyeTbes. BeepeanHi TaKoro CKynyeHHs
TemnepaTypa NigTPUMYeTbCs 6ina +37°C HaBiTb Y HalintoTiwi moposn. Me-
LUKaHLi nycTenb - Bep6oan - B CrEKY TakoX 306MBatOTbCS pasoM, MpUTUC-
Kalumcb OAMH [0 OAHOr0 6GOKamu, ane UMM J0CAraeThCs MPOTUNEXHUIA
eheKT - 3anobiraHHs CUbLHOMY HarpiBaHHO YCIET NOBEPXHI Tifa COHAYHUMU
npomeHaMU. TemnepaTtypa B LEHTPi CKynuYeHHA TBApWH [OPIBHIOE Temrepa-
Typi iX Tina - +39°C, Tofi AK LWepPCTb Ha CMMHI i BOKIB KpaiHixX TBapUH Ha-
rpieaetbcs o +70°C.

MoeaHaHHS e(eKTUBHUX CNOCO6iB XiMIYHOI, (i3nYHOT i NOBesiHKOBOI
TepMoperynauii npu 3araibHOMY BUCOKOMY PiBHI OKUCOBa/IbHUX MPOLECiB
B OpraHi3mi f03BO/1€ FOMOOTEPMHMM TBapUHaM NigTPUMYBATW CBill Tenno-
BUIA 6anaHc Ha TNi LUMPOKMX KOIMBaHb 30BHILLHLOT TEMNepaTypu.
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EKonoriyHi BUrogn nowkinotepmi? i romoiiotepmii

MoiikinoTepmis i romolioTepmis - e, N0 CyTi cnpaBu, ABi anbTepHaTU-
BHi CTpaTeril BUXXMBaHHA OpraHiamiB B yMOBax Temrnepatyp, L0 KOUBaKOTh-
cA. KoXKHa 3 HMX Mae CBOI nepesaru i Hefoniku.

MolKiNOTEpPMHICTb - Le NiANOPsALKYBaHHA OpraHismiB nepebiry
30BHIiLLHIX TeMnepaTyp. Bupobnstoum NopiBHAHO Mano eHAoreHHoro Tenna
i MatoUK NnLLe OKpeMi TePMOpPerynsTopHi peakwii, MOMKiNOTEPMHI opraHi3mu
He MOXYTb 3a6e3neunTn CTanocTi Ten1006MiHy, TOMY MpU KONMBaHHSX TEM-
nepatypu cepefoBuLLa X aKTUBHICTb MepepuByacTa. lMepexif 0Co6UH [0 He-
aKTVMBHOIO CTaHy MOB'A3aHWUIA 3 PO3BUTKOM MeXaHi3MiB TOMEPaHTHOCTI X A0
3MiH TeMnepaTypw Tina.

FTOMOMOTEPMHICTb - Lie CTpaTerisd NPOTUCTOSAHHS BMJIMBY YMHHUKIB
cepegoBua. OpraHiaMm FOMOMNOTEPMHOI TBapuMHW 3aBXAW (YHKLUIOHYE
TiNbKM Y BY3bKUX TEMMEPATYPHUX MeXaX. 3a UMW MEXaMU XXUTTS 4151 HUX
HEMOX/IMBE, OCKifIbKW BOHW BTPaTWAW 3[ATHICTb BUTPUMYBATW 3HAYHi KOU-
BaHHA Temnepatypm Tina. [poTe, Bigpi3HAOUNCL BUCOKOI IHTEHCUBHICTIO OKM-
CNIOBa/IbHMX MPOLIECIB B OpraHi3Mi i Maroun NoTYXXHUIA KOMMNEKC TepMOpery-
NATOPHUX 3aCc06iB, FOMOWOTEPMHI TBApUHM MOXYTb MIATPUMYBATU Ans cebe
NOCTIAHWIA TemnepaTypHUA ONTUMYM HaBITb NPU 3HAYHUX BiAXMSIEHHAX 30BHi-
LUHIX TeMnepaTyp, LLO A03BO/SE IM OCBOKOBATY Pi3HI CepeaoBHLLA iCHYBaHHS.

MoeaHaHHA efleMeHTIB Pi3HUX cTparTerii

Pspg TBapuH 34aTHI MOeAHYBaTW mepeBarn 060X cTpateriii Tennoo6mi-
Hy. Y LesKuX BUAiB rOMOMOTEPMHMX, LU0 OCBOKKTHL eKCTpeMasbHi YMOBM, a
0c06UHM NepebyBatoTb Ha MEXi MOXIMBOro MigTPUMAHHS TeNNoBOro 6anaH-
cy Tina, NOSBAAKTLCSA eNeMeHTU MOMKINoTepMil, SKi 403BONAIOTL M €KOHO-
MWUTW EHeprito.

Y Bepb6ntogie B CIEKOTHWUIA NiTHIA Yac AEHHI KOMMBaHHSA TeMnepatypu
Tina caratoTb +6-7°C. BpaHui TBapuHM MarOTb TemnepaTypy +34-35°C,
BAEHb MOCTYMOBO HarpiBatoTbCA Mif NEKYHYMMU NPOMEHSAMU COHLS, TOO6TO MNo-
BOAATLCS K MOMKINOTEPMHI opraHiamMu. BunapoByBa/ibHa TepMoperynsiis
yepes NOTOBI 303K | CNM30BI 060NOHKN NOYNHAETLCA Y Bepbtoga nuLe 3a
Temnepatypu Tina +40,7°C, Wwo 6A13bKO A0 MeXi TenaoBoT BUTPMBANOCTI.
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YBeuepi, Konu Temnepatypa noBiTpsA Nafgae HxKYe 3a L0 BEMUMHY, Bepb-
N0[, 3BINIbHAETLCA BiJ HAAMIPHOrO Tensa, Lo HaKoMMUMAOoCH, LUASAXOM nps-
MOro BWMpPOMIHIOBaHHS. Lli aganTauii f03BONAOTb TBapWHI €KOHOMWUTU [0
5n Boam, sika 6yna 6v NoTpibHa i AN NiATPUMKM CepefHbOT TeMnepartypu
Tina B Mmexax +37-38°C.

MeTepoTepMHiCTb - 0cobnMBa afanTuUBHa CTpaTeris cepef NTaxiB i
CcaBL,iB, MPW AKiii 3aKOHOMIPHO MOEAHYETHLCA BUKOPUCTAHHA BUTO4 K Noc-
TiliHOCTi TemnepaTypu Tina, Tak i 11 3mMiHu. OCHOBHI hopmun NPOsBY reTepoTe-
PMHOCTI - 34aTHICTb BNagaTh B cnasiuKy abo TopnifHWiA cTaH (3aLineHiHHA).

3MMIBNA XapakTepHa ANs HU3KK ccaBLiB, NOLUMPEHA Y OAHOMPOXigHUX,
KOMaxoigHUX, TpU3yHiB i pykokpunux. Brnagaioum B CNsuKy, TBapUHW Npu-
MUHATL NiLTPUMaHHA BUCOKOT TemnepaTypy Tina, 3HWKyun Ti BCbOro fo
[eKinbKox rpagycis BuLle Hyns. TBapuHW NPOBOASATL B CNAAYL, YacTo JOBri
micsui, iHo4i 40 NOMOBUHK POKY, MOCTYMOBO BUTPayaloun HakoMuueHi pese-
pBu (Tabnuus 5.1). 3umoBWIA COH BeAMefiB, O pedyi, He Ha3MBalOTbL CrNAY-
KO, OCKi/IbKM TemnepaTypa LuX 3BipiB 3HMXYETbCSA BCbOro Ha 3-6°C, a
3HMXKEHHS pPiBHA MeTabo/i3My He3HauHe.

TopnigHuiA cTaH, abo 3auineHiHHA, CYNPOBOLKYE 3UMIBNIO TBAPWH, ane
BUHMKAE | B IHLUMX YMOBaxX K caMOCTiliHa afanTauis. Huska gpibHux Bugis
NTaxiB i CCaBLUiB 3HWKYIOTb piBeHb 0OMiHY i TemnepaTypy Tina npyu Hecnpus-
T/IMBUX MOTOAHUX 3MiHaX abo perynspHo B A060BUX LMKNax. Y koniépi, Ha-
npuKnag, 3 HaCTaHHAM HO4i TemnepaTypa Tina 3HMWXYeTbes 3 +36-40°C [0
+18°C, nTaxm CigatoTb Ha BITKM i LiNeHilOTb. Ka>kaHu, HaBNaku, akTMBHI B
CMEpPKOBWIA | HiYHWIA Yac | BMagalTb B TOPNiAHWIA CTaH BAEHb. Mepexia oo
3auineHiHHA CTUMYNIOETLCA TaKOX i HeCTaueto KopMy. 3a OgHUX | TUX e Te-
MrepaTypHUX YMOB 3abe3neyeHi KOPMOM TBapUHM MOXYTb MPOAOBXKYBATU
aKTUBHMIA CNOCI6 XWTTA | reHepyBaTy TEM/0 Ha TepMOperynauito, a npu bpa-
Ky Xi BNagatTb Yy CTaH 3auineHiHHA.

MiX KOpOTKOYaCHWM 3alineHiHHAM reTepoTepMHUX TBapuH i TpuBa-
NOK0 3UMIBMEK ICHYE HWU3KA MepexofiB. Y nycTenax psag ApibHMX ccasuiB
(MuWonogi6Hi rpu3yHM, BOBUKM, AesiKi XOBpaxu, KOMaxoigHi TeHpeku i iH.)
BMagalTb He TiNbKW B 3MMOBY, afie i B NiTHIO CNASYKY, fIKa HA3MBAETLCA €c-
TuBauieto (Big nat. aet/en’- nito). Temnepatypa ix Tina nagae npy LUbOMY He
TakK 3Ha4yHO - f0 +25-27°C, ane BiANOBiAHe 3HWKEHHS PiBHS MeTabonizmy
[103BO/ISIE EKOHOMUTI HE TiNIbKW eHEPrito, ane i1 Boay.
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Tabnuusa 5.1. KpaTHICTb 3HUXEHHS piBHSA MeTabonismy nig yac
cnnsaykn (Mg NopiBHAHO 3 aKTMBHUM cTaHoMm (Ma) y rpusyHiB
(1.O. Wunnos, 1998)

Buau MacaTina,r mdma
Cypok anbniiicbknii MarToia Tartoia 2007 215
KaK €eBponeiicbKuMiA Erinacens enropaetu 642 46.6
XoBpax eBponeiicbkuii Ciieiing ciieiivs 227 53.0
Bosuok Cr1IB £115 129 72.6
CoHs capoBa EiioTyb uuerciniu 63 56.6
CoHs niwmHoBa MuwcarciTw ayelanarT 19 76.6

TakuM YMHOM, LUMPOKE MOLLUMPEHHS FeTepOTEPMHOCTI [J03BO/ISIE BBaXKA-
T hyHAAMEHTa/IbHAM 3HAYEHHS LibOrO SBULLA ANS BUXXMBAHHS TBApWH B He-
CMPUST/IMBUX YMOBAX.

CoHs4vHa pagiauia

BciM >XUBMM opraHismam fAns 34iCHEHHS MPOLECIB XUTTERISNbHOCTI
HeoOXifHa eHepris, WO HagX0oAWTb 330BHI. OCHOBHUM IKEPEOM 1T € COHAYHA
pagiauisi, Ha AKy foBoauTbCs 6nmM3bkKo 99,9 % y 3aransHOMY GanaHci eHeprii
3emni.

AKWO BBaXKATM COHAYHY eHeprito, Wwo gocdrae 3emni, 3a 100%, TO
npr6ausHo 19% 1 NOrNMHAETLCA Nif Yac NPOXOLKEHHS uepe3 aTtMmochepy,
34% BigbUBAETLCS Ha3a y KOCMiYHWUIA NpocTip i 47% pocarae 3eMHOT NoBep-
XHi Y BUrNagi npamoi i poscisiHoi pagiayii. Mpsama coHAYHa pagiayis - Ue Ko-
HTUHYYM €/IEKTPOMArHiTHOrO BUMPOMIHIOBAHHSA 3 AOBXWUHaMU xBWAb Big 0,1
[0 30000 HM. Ha ynbTpaioneToBy YacTMHY CnekTpy npunagae Big 1 4o 5%,
Ha BuauMmy - Big 16 Ao 45% i Ha iH(bpayepBOHY - Big 49 0 84%.

Po3nogin COHAYHOT eHeprii 3a CMeKTPOM iCTOTHO 3a/1eXWTb BiJ Macu
aTMocepu i 3MIHIETLCA 3a/1eXHO Bif BUCOTU CTOSIHHA CoHuA. KinbKicTb po-
3cigHol pagiauii (BigbwTi NPoMeHi) 3pocTae 3i 3MEHLIEHHSIM BUCOTW CTOAHHS
CoHug | 36iNblUeHHAM KanamyTHOCTI aTMoctepu. ChekTpanbHWiA CKnag co-
HAYHOI pagiayii 6e3XmMapHOro Heba XxapakTepu3yeTbCs MaKCUMYMOM eHeprii B
fiana3oHi 400-480 Hm.
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CBIT/1I0 9K yMOBa opieHTaLii TBapuH

[nsi TBAPVH COHSIYHE CBIT/O He € TaKUM BKpali HeOOXiAHUM YNHHMKOM,
AK ON5 3eNeHUX POC/MH, OCKIiNIbKW BCi reTepoTpon iCHYIOTb 3a paxyHOK
eHeprii, HakonunyeHoi pocanHamu. MpoTe, iy XXWUTTI TBApUH CBIT/1I0Ba YacTu-
Ha CNeKTPY COHAYHOrO BUMPOMIHIOBAHHS Bifirpae BaXIMBY posb. PisHi Bugn
TBapWH MaloTb NOTPeby B CBITAi NEBHOr0 CMEKTPa/IbHOIO CKNagy, iHTEeHCMB-
HOCTI i TPMBANOCTi OCBITNEHHSA. BigXUNeHHs Bif HOPMU NPUTHIYYIOTL TX XXWUT-
TEAIANLHICTL i, HaBiTb, NPU3BOAATL A0 3armbeni. Po3pisHAOTL BUAW CBIT/IO-
NKOGHI (choTodhinm) i TiIHLONOG6MBI (hoTohobK); eBPIYOTHI, L0 BUTPUMYIOTH
LUMPOKMIA Aiana3oH OCBITNAEHOCTI, i CTEHO(OTHI, BUTPUMYIOUI OOMEXEHI
YMOBW OCBIiT/IEHOCTI.

CBiTNo ans TBapuH - HeobxigHa ymoBa 6ayeHHs, 30pOBOI OpieHTaLil B
npocTopi. Po3cisHi, BigbuTi Big HABKOMMLLHIX NpeAMEeTiB NPOMEHI, CpUiAHA-
Ti opraHaMu 30py TBapuWH, AatoTb TM 3HAYHY YacTUHY iHhopMmauii LWoho 30B-
HiLWHLOrO CBITYy. MOBHOTA 30pPOBOF0 CMPUAHATTS HaBKOMWLUHBLOTO Cepeno-
BMLLA 3a/1eXUTb Y TBapWH B MepLLY Yepry Bif CTyneHs eBONOLIAHOMo po3Bu-
TKy. MpuMiTUBHI BiuKa H6araTtbox 6e3XpebeTHNX - Le MPOCTO CBITAOYYT/MBI
KNiTUHW, OTOYEHI NIrMEHTOM, a Y OAHOKMITUHHUX - CBITNOYYTAMBA AiNAHKA
umTonnasMu. OpraHu 30py 3 OKPeMUX BiYOK HE Aal0Tb 300paXeHHs npesme-
TiB, @ CNPUAMAIOTb NNLLIE KOMMBAHHS OCBITNIEHOCTI, YepryBaHHS CBITMa i TiHi,
LU0 cBigYaTb MPO 3MiHW B HABKOMMLWIHLOMY CepefoBuLLi. MaByKW, Hanpuknag,
MOXYTb PO3PI3HATU KOHTYPU PYXOMUX NPeAMeTIiB Ha BigcTaHi 1-2 cm.

O6pasHe 6GauyeHHS MOX/MBE MMLLE MPW AOCTaTHbLO CKNaaHiin 6yaoBi
oKa. Hali6inblw AOCKOHani opraHy 30py - 0O4Yi XpebeTHUX, rOA0BOHOIMX MO-
NIOCKIB i KOMax. BoHM g03BONAOTL CpuiiMaTy hopMy i po3mipn NpeaMeTiB,
X Konip, BU3HA4aTV BiACTaHb [0 HUX.

3faTHiCTb A0 06'eMHOro 6GayeHHs 3aneXxuTb Bif KyTa po3TallyBaHHS
04eit i Bif, CTyNeHs nepekpuBaHHs TX Monis 3opy. O6'eMHWIA 3ip, HaNpuknag,
XapaKTepHWUIA ANns NOAMHKW, NpumaTis, pAgy NTaxiB - coB, COKONiB, 0OpniB,
rpudpis. TBapPVHK, Y SKMUX O4i po3TalloBaHi 3 GOKiB ro/oBM, MalOTb MOHOKY-
NAPHUIA, NNOWMHHKIA 3ip. [paHWYHa YyTAMBICTL BUCOKOPO3BMHEHOIO OKa Be-
Nnye3Ha. 3BMKMIA A0 TEMHOTU fIOAMHA MOXE PO3PI3HUTK CBIT/O, IHTEHCUB-
HICTb SIKOr0 BW3HAYaETLCA EHEPrietd BCbOro M'ATU KBAHTIB, WO 6/M3bKO [0
(hi3MYHO MOX/MBOT MEXIi 30POBOr0 aHani3aTopa.
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MOHATTS BUAMMOrO CBIT/1a MEBHOr0 MIpPOKD YMOBHE, OCKifIbKM OKpeMi
BUAM TBApUH CUMBbHO PI3HATLCA 3a 34aTHICTIO CMpUIAMATK Pi3Hi YacTUHW Co-
HAYHOrO cnekTpy. [eski TBapUHW, Hanpuknag rpyumMydi 3mii, 6ayatb iH(pa-
YepBOHY YaCTUHY CMEKTPY i NIOBNATb 3400M4Y B TEMpPSBI, OpPIEHTYIOUUCH 3a
[lOMOMOrot0  cneuianbHUX opraHie. Ana 64Kin BMAMMA YacTUHa CrekTpy
3MiLLleHa 0 KOPOTKOXBW/LOBOIT 06/1aCTi. BOHM cripyiiMaloTh K KOAIp 3HaUHY
YaCTUHY YNbTpagioNeToBMX NPOMEHIB, afe He PO3Pi3HAOTb YePBOHY YaCTUHY
CMEKTPY.

3[aTHICTb [0 PO3pi3HEHHS KOMbOPIB 3HAYHOK MIpPOK 3aNeXUTb i Bif
TOro, NPW AKOMY CMeKTpaibHOMY CKNafi BUMPOMIHIOBAHHS iCHYIOTL abo ak-
TUBHI 0CO6MHY BUAY. BinbLicTb ccaBLiB, WO NOXOAATH Bif NpefKiB i3 cMep-
KOBOIO | HIYHOK aKTMBHICTIO, NMOraHo PO3pPi3HAIOTL KOMbOPK | 6ayaTb BCe B
YOpHO-6iIoMy 306paXKeHHi {cobaui, KOTsAYi, XoM'skM Ta iH.). Takuii e 3ip
XapaKTepHUIA ansa HivHUX nTaxis {cosu, gpimntoru). JeHHi nTaxm MaroTb J06-
pe PO3BUMHEHMI KONbOPOBWIA 3ip.

XKuTTa Npn cMepKoBOMY OCBIT/IEHHI YacTO NPU3BOAUTL A0 rinepTpodii
ouyeil. BenndyesHi odi, 34aTHi yn0BMKOBAaTM HE3HaYyHi A0Ni CBiTNa, BMacTuBi
Nemypam fiopi, AOBron'atam, COBaM Ta iHLIMM TBapuHaM, WO BefyTb HiYHWIA
Croci6 XuTTA.

[MpoXxuBaHHA B yMOBax NMOBHOT TEMPABW, AK Mpasuso, Nos'a3aHe 3 pe-
AyKuieto opraHis 3opy. Lle, 30kpema, BnacTmse Buaam, 0COOMHU SiKi MeLLKa-
I0Tb B Medyepax, a TakoX 6araTbOM rpyHTOBMM TBapuHaM. BTiM, y OCTaHHiX
CBIT/IOMYT/IMBI OpraHu, Xoua i B peayKoBaHOMY BUNAAI, BCe X raku 36epira-
HOTbCA | BUKOPUCTOBYHOTLCA A/ OTPUMAHHS iH(hopmaLlil npo Buxif Ha OCBIT-
NIEHY MOBEPXHHO.

B oKeaHi iIHTEHCUBHICTb OCBIT/IEHHS 3HWKYETLCS 3 MIMOMHO; NapasnesibHo
3MIHIOETLCA | I0r0 CNEKTPanbHWI CKag; HarmoLLe NPOHMKAE MOro KOPOTKOX-
BWbOBA YaCTWHA — CWHI | 61ak1THI NpoMeHi. OCBITNEHICTb Ha MINKOBOAAI Ma-
No BiApPI3HAETLCS Bif cyxodony, i pubu, WO MeLIKaloTb TyT, MatoTb Y CiTKiBUi
3HaYHWIA BiACOTOK peLenTopiB (KON60YOK), YyTAMBMX A0 YEPBOHOMO KONbOpY. Y
puo, L0 MELLKaOTb Y 3e/eHiil Bogi NpubepedxxHOoT 3oHn®Taknx KONboUoK HEMAE;
BifICYTHI Y HUX i YyT/MBI O MOMapaH4eBOro Kobopy KNITUHK CITKIBKM.

Cepep, rNn6OKOBOLHUX pub BiNbLUiCTb MatOTb B CiTKIiBLi /fMLle O4MH
TUM NANYOK, YYTMBUX [0 CUHBOIO KoMbopy. Bigomo, wo Ha rnnbuHi 800—
950 M IHTEHCMBHICTb CBiTNa CKknagae 6nmM3bKo 1% nNonyaHeBOro OCBITNIEHHS
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Ha NoBepxHi. Liboro Lie A0CTaTHLO AS CBITNOCNPUIAHATTS: NOPIr 30pOBOT Uy-
TAVMBOCTI AesKUX opraHiamiB HabnmkaeTbest 4o 10 1D nonygHeBOro OCBiTNeH-
He. MMoganblue 36inbLUIEHHSA FAMOMHN NOB'A3aHe Y O4HUX BUAIB 3 PefyKLUIEto
OpraHiB 30py, a y IHWNX — 3 PO3BMTKOM rinepTpotioBaHNX OYeld, 3AaTHUX
cnpuiimaTtin gyke cnabke cBiTN0. Lle B 3HaYHiiA Mipi BU3HAYa€ETbCA HasBHICTHO
Ha BENMKUX FNMOMHAX OpraHi3MiB, LLO CBITATbCA. [lesKi 3 HMX 34aTHi CTBO-
proBaTW OCBITNIEHHA nopsaky 102 MkBT/cM2, wo 6113bko Ao nopory CBiT/o-
BOI YyT/IMBOCTI TBapWH. Take CBITiHHA 3 JOBXMHOW XBuAi 400—500 HM Xa-
pakTepHe Ans 61akKUTHOrO fianasoHy i "BiAnNoBigae HamaWTyBaHHIO" opraHis
30py rNMG0KOBOAHMX TBApUH. BionoriuHe CBITIHHSA BUKOPUCTOBYIOTHL i prbw,
YTBOPHOKOUM CUMOBIOTUYUHI 3B'A3KM 3 MiKpoOpraHiaMamu, Lo CBIiTATLCS, i hop-
MyHUM creyianbHi OpraHu, CBITNO SKUX BUKOPUCTOBYETLCA A4N18 TOro, Wwobu
nigmaHtoBaT 340614, AN B3aEMHOr0 PO3Mi3HaHHSA, PO3ni3HaBaHHA CTaTel,
Towo (Pwuc. 5.3).

Puc. 5.3. TnnéokoBoaHi ByannbHukn (I.B. Hikonbcbkuin, 1974)
1- camka uepauii Cerallas bo/boe//i3 npukpinneHum camuem (la); 2 - Heoue-
pauis Neoceratias 3pinfier 3 npukpinneHum camuem (2a); 3 - kaynodgpuHa
Cay/opbrine prcianr, 4 - wmenaHouetT MelanocetOB apogorT, 5 - 60podpuHa
Boropbrine apagon, 6 - riraHTaktuc Oiganiaciiza TacroneTa.
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CBIiTNO i 6iof1OrivyHI pUTMK

CnevudivyHe 3HaYeHHS CBIT/I0BOr0 YMHHWMKA NONArae B TOMY, L0 3aKO-
HOMipHa AMHamika YMOB OCBIT/IEHHS Bifirpae BaXKMBY Ponb Yy perynauii ne-
PIOANYHUX ABULL B XUTTI NPeACTaBHUKIB OPraHivyHoro cBiTy. 3 caMoro BUHM-
KHEHHS XXUTTS Ha HalLMi nnaHeTi BOHO PO3BMBa/IOCH B YMOBAaX PUTMIYHO Mi-
HAMBOrO cepefoBumLLa. 3aKOHOMIpHa 3MiHa OHA | HOYi, CE30HHI 3MiHW KOM-
NNeKCY YNHHUKIB, L0 PerynspHoO NMOBTOPHOKOTLCA, — BCE Lie BUMaraio npuc-
TOCYBaHHS XXMBWX OpraHiamis. HailkapanHanbHilla opma Takoro npucrocy-
BaHHA BUPaXXAETbCA B €BOMOLINHOMY CTaHOB/IEHHI CMiBMIpHOCTI i y3ro-
[DKEHHS pUTMIB 6i0N0rIYHOT aKTUBHOCTI Pi3HMX XMBUX (HOPM 3 MacluTabamu
[060BOI | CE30HHOT LMKIIIKM KOMMAEKCY YMOB Cepefosulla. AJanTUBHWUIA
CEHC LbOro sBMLLA MoAsra€ B TOMY, LU0 Ha Or0 OCHOBI 3'IBUMACA MOX/U-
BICTb MOEAHATY Pi3Hi POPMU XUTTERIANLHOCTI OpraHiaMy 3 HaikbinbLL cnpus-
TAMBUM MNEPIOLOM 30BHILLUHIX YMOB. AHaNOriYHUM YMHOM B €BOJIHOLIT HU3KK
BUAIB (hopMyBannCA PUTMU 3 iHLIOK NepiogMYHICTIO — Hanpuknag, micsd-
HOI a60 NPUNIMBHO-BIAMN/IMBHOK aKTUBHICTHO.

PUTMIYHICTb 3aranbHUX MPOABIB XUTTERIANBHOCTI i OKpeMux Ti (opm
BNacTMBa BCIiM XMBMM iCTOTaM. Y Ti OCHOBI NEXWTb cneyugika 6ioXiMivHNX i
(hizioNnoriyHmMx peakLii, Lo MatoTb pUTMIYHWIA XapakTep. TpuBanicTb pUTMIB
OKpeMuX MpoLecis, Lo BifOyBalOTbCA Ha CyOOpraHi3MeHHOMY PiBHI, fyxe
pi3Ha - Bif A0nen cekyHan (Hanpuknag, akTUBHICTb HEMPOHA) A0 AEKINbKOX
roguH (CekpeTopHa AiSNbHICTb 3a103) i, HaBiTb, Gifblue. PYHKLIIOHYBaHHS
Liinoro opraHiamy 6asyeTbcs Ha iHTerpaui’ OKpeMux cybopraHisaMeHHUX pUT-
MiB | Y3ro[pKeHHi iX 3 yMoBaMu cepefioBMLLA, LLLO 3MIHIOKTLCS B Yaci.

"MoABiiHMIA" xapakTep MOXOMKEHHS afanTMBHUX LMKIIB (XiMiKo-
6ionoriyHa npupoga NepBMHHUX PUTMIB | 3aNEXHICTb 1X Bif NepiognuyHNX
3MiH YMOB CepefoBuLLia) BMPa3HO MPOSBAAOTLCA Y (Di3i0NOriYHMX MeXaHis-
Max, SKi perynoTb A060BY i CE30HHY MEPIOAMYHICTb XUTTELIANBHOCTI Op-
raHiamiB. 3a Cy4aCHVMMM YSIBMIEHHSIMW B OCHOBI MepiogMyHMUX MpPOLECiB ne-
XUTb BHYTPIWHS (eHAOreHHa) mporpama, Ha siKy BM/MBaE CKNaAHUIA
KOMM/EKC 30BHiLWHIX YMOB. OfHI 3 UMX YMOB NPsSIMO MOAUDIKYOTb eHAO-
reHHy nporpamy BifNnoBIAHO O KOHKPETHOI eKOMOorivyHoi cuTyauil, iHWi Bu-
CTYNalThb AK "AaTUMKK Yacy", CNpUsoYM CUHXPOHI3aLil eHA0reHHUX LMKIB
i3 3aKOHOMipHOO (,060BOI, CE30HHOKD) 3MIHOK 30BHILLHIX YMOB. B sikocTi
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TakuX JaTyMKiB 4acy MOXKe BUCTYMaTu 6e3nid MiHIMBUX (hakTopiB cepepo-
BAWA. Ane B eBOMHOLIT BifIbLLOCTI rpyn XXMBMX OpraHiaMiB OCHOBHE CUHXPO-
Hi3ytoue 3HauYeHHs 3aKpinuaocs 3a 3aKOHOMIpHUMW 3MiHaMKU CBIT/I0BOrO pe-
KUMY — (DOTONEPIOAVNYHOK perynsyieto.

CBIT/I0 € NEPBUHHO-NEPIOANYHUM YNHHMKOM. 3aKOHOMIpHA 3MiHa gHA i
HOUIi, SIK i Ce30HHI 3MiHM TpUBaNOCTI CBIT/MOI YacTWHI fo6w, BiAbYyBalOTLCA 3
YiTKOK PUTMIYHICTIO, SIKA BM3HAYaETbCA aCTPOHOMIYHMMM MpoLecaMu i Ha
NPOsBK AKOT He MOXYTb BMMHYTWU YMOBU i NpoLEecH, L0 BiAOyBatOTLCA Ha
3emni. Tomy hoTonepio Halibinbl CTiAKWIA B CBOTA AUHAMILi, aBTOHOMHMWIA
i He CXUNbHWI A0 HWMX BNNBIB.

doTOonMepiofomM HasMBalTb CMiBBIAHOWEHHSA CBITNOT | TEMHOI Yac-
TUH [0o6W. Y 6inbl creuiaZlbHOMY CeHCi Lei TepMiH BUKOPUCTOBYHOTb
0151 MO3HAYEHHA JOBXUHWU gHA (“'KOpOTKMiA™ abo '‘goBruii' gotonepi-
oA). TinbKn Ha ekBaTopi, Ae TPMBaNICTb AHA i HOYi He 3MIHIOETLCA 3a/1eXKHO
Bifl CE30HY, i B Aesiknx ocobnmemx ymosax (rnnbuHM mopis, nevepu, 6esne-
pepBHUIA MONAPHUIA AeHb) MPOBILHOr0 3HaYeHHs B perynauii 6ionorivHnx
PUTMIB HabyBatOTb iHLLI YNHHUKN.

[o6oBi putmu. [JoboBa nepioAnyHiCTb BNacTuBa 6iNbLIOCTI TBapUH. €
hopmu 3 fieHHOK ab0 HiIYHOK aKTUBHICTIO, Y AEAKMUX BUAIB MiKN aKTUBHOCTI
BUSBNAIOTLCA CMOHTaHHO, He3a/1IeXHO Bif Yacy f06u, feskuM TBapuHam Bna-
CTMBWIA MPOAB aKTUBHOCTI B CMepKoBUiA yac. Yac noyaTky abo 3aKiHYeHHs
HecrnaHHsa (abo, HaBNaKW, CHy) y TBapWH BMAOCMELMNDIYHNIA i Biapi3HAETLCSA
CYTTEBOO CTaNICTIO 3a BiHOLLUEHHAM [0 A060BOT 3MiHN OCBITNEHOCTI.

3 eBONKOLLIAHOT TOYKM 30pYy (hOPMYBaHHS Yy OCOOMH BMAOBOr0 CTEPEO-
TUNY aKTMBHOCTI — CKMaAHMWIA NPOLIEC, LLO BifoOpaXye TXHE MPUCTOCYBAHHS
[0 6araTbOX YMHHWKIB cepefoBula. Mpu LUbOMY AN Pi3HWX TBapUH YMOBU
OCBIT/IEHHA [a/1IeKO He 3aBXAW Maay NpsaMe BifHOLUEHHS O LbOro npoLecy.
Nvwe y ¢opm 3 NPOBIAHMM 3HaYeHHAM 30pOBOIT peuenuii (Hanpuknag, nta-
XW) AEHHWIA TUM aKTMBHOCTI NPSMO MOB'A3aHNIA 3i CBITIOM SIK YNHHUKOM Oa-
YeHHs. Asie, HaBiTb, i B LLbOMY BUMaAKY TaKi YMOBU, AK XapyoBa KOHKYpeHL,is
abo cnewianisauis B XXMBMEHHI, NPMU3BOAWNAN A0 BUHUKHEHHS OKPEMUX (hopM
HiYHOT aKTUBHOCTI.

3aranibHuUiA xapakTep aKTMBHOCTI TBapuH B 6iNblIOCTI BMMNaAKiB
BM3HAYAETbCA TaKMMU YMOBaMU, K TUM XXMUBMEHHS, B3AaEMUHU 3 XMXKa-
KaMu i KOHKYpeHTaMu, 4060Bi 3MiHM KOMMAEKCY abioTUYHUX YNHHUKIB.
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Tak, f[060Ba aKTUBHICTb MOWKINOTEPMHUX TBapuH 6araTto B YOMY BM3HAYa-
ETbCA PEXMMOM TemnepaTypu CepefoBuMlLa, Xoua A1 aMibiii XapaKTepHUM
YMHHUKOM A060BOT aKTMBHOCTI € NOEAHAHHA TemnepaTypw i BonorocTi. Ce-
peg rpusyHiB BUAK, WO NOiAatoTb rpyo6i, 6araTi KNiTKOBUHOK KOPMM, Bigpis-
HSAKOTLCS, NepeBaXXHO, LiN0A060BOK aKTUBHICTHO. HaCIHHEIAHI X (opmu, AKi
CMOXWMBAKOTb Biflbll KOHLUEHTPOBaHWUIA KOPM, MatoTb MOX/MUBICTb MPUYPOYN-
T Yac ioro 3006yBaHHA | A0 HIYHOro Nepiody, Konu cnabkillae Npec Xmxa-
KiB. EKCepumMeHTasIbHO BCTAHOBJIEHO, L0 CMEPKOBO-HIYHMWIA TUN aKTUBHOCTI
KyHMLEeBOT akynu Mustelus canis NpsAMO NOB'A3aHMIA 3 aHANOT IYHUM TUMOM aK-
TUBHOCTI i1 rONOBHOT XXi — pakonogioHuX.

LIMKNiYHI 3MiHW 3aranbHOr0 PiBHA XUTTERIANLHOCTI NPOTAroM A06m
noB'A3aHi 3 BiAMOBIAHMMU pUTMaMK (i3ioNorivyHKUX npouecis. AKTUBHWIA ne-
piof XapaKTepu3yeTbCs CYyTTEBUMUN eHeproBuTpaTaMu i BignoBigHo nigsuLLe-
HOK aKTUBHICTIO KOMMAEKCY (hi3ionoriyHmx peakuiii. Pasom 3 TuM, A06OBI
KOMMBaHHSA MeTabo/i3My He € nuLie NPSAMUM HAcMiAKOM MifBULLEHHS 3arasib-
HOT aKTUBHOCTI - ICHYIOTb i 3aKOHOMIipHi f060BI 3MiHM PiBHA 06MiHY CNOKO-
EM. PeXXuM OCBIiTNEHHSA BUCTYMNa€E B POl CUTHA/IbHOTO YMHHWKA, KU
BM3HAYaE 4yac no4yaTKy i 3aKiHYEeHHS1 aKTUBHOCTI.

Y [eHHUX TBapWH BpaHillHE HapOCTaHHA OCBITMIEHOCTI Nicns gocsr-
HEHHS NEeBHOMO MOPOry CTUMYJIHOE NOYATOK aKTUBHOI Aif/IbHOCTI. [n1s nTaxis
BigoMuin opHiTonor O.M. MpomMnTOB Ha3BaB L0 NOPOroBY OCBITNEHICTb ACK-
paBicT0O NpPo6yfXKeHHS, | BCTAHOBMB KOHKPETHI 1 BEIMUMHWN ANs psjy Bu-
[iB. YBeuepi, B Mipy 3HVKEHHS OCBIT/IEHOCTI, peakLia Ha Ti BenmunHy Bigby-
BAETLCA NPUOAN3HO Y 3BOPOTHOMY MOPSAKY. Y HIYHUX BMAIB NOYATOK aKTUB-
HOCTi KOPentoe 3 NeBHUM CTYMNeHeM 3HUXEHHS OCBIT/IEHOCTI, a paHillHe nig-
BULLEHHS 1T BM3Ha4ae 3aKiHYeHHs aKTMBHOMO nepiody. Tak, CMOCTEPEXEHHS
3a ManMMu NigKoBoHocamy MoKasanu, Lo B fIMMNHI TBAPUHW BUiTaNM Ha no-
NI0BaHHSA 3a ocBiTneHocTi 20— 150 nk, npubnm3Ho yvepe3 30—40 xB. nicns
3axogy CoHug. Mpu UboMy BigMiyeHO, Lo B cy6anbnilicbKoMy MosiCi BOHU
BUNITalOTb AELLLO Ni3HiLLe — CKOpiLL 3a BCe, Y 3B'A3KY 3 Bi/IbLLOK OCBITNEHIC-
TIO BIAKPUTUX FPCbKUX NaHaWwagTiB.

Y neTsr (Pteromysvolans) TakoX BUSIBIEHWIA TICHUIA 3B'A30K MiXK 4a-
COM BMXOAyY 3 rHi3fa i 3aX0f0M COHUA. oYaToK X aKTUBHOCTI CTUMY/IHOETb-
CA MEBHUM PiBHEM OCBIT/IEHOCTI Y KOPOTKOMY fiana30oHi CYTiHKIB. Y cunyxu i
ByxaToi coBu (Rhinolophus hipposideros) MakcuMasbHa akTUBHICTb CrOCTe-
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pIraeTbCs MpY OCBITNEHOCTI, XapaKTepHiii ans nosHoro micsua (0,4 nk), ay
XaTHbOTO C4a — B FOAMHU Nepes 3axofomM coHus (150 f1K).

Y 3B'A3KY 3 CE30HHMMMW 3MiHamWn TpMBaNoCTi AHA y 6araTbOX BWAIB
3MILLYETbCA | Yac aKTMBHOCTI. Y 3MMYKOUMX B MOMIPHMX LUMPOTax NTaxis, Y
3VIMOBUIA Yac aKTMBHICTb BIJHOCHO YacCy CXOAy COHLA MOYMHAETLCS paHille,
HiXK BMiTKy. CKopil 3a BCe, peakuis nNTaxiB Ha OCBIT/NEHICTb (*'sicKpaBicTb
Npo6yaKeHHA"") NPOTArOM POKY He 3a/MLIAETLCA NOCTiHOW. BionoriyHo ue
Nerko NosiCHNTU HeoBXIAHICTIO KOMMeHcaL il BUCOKUX eHeproBuTpar B YMO-
BaxX KOPOTKOr0 3MMOBOIO JHS.

MoporoBi BeNMYMHW OCBITNIEHOCTI BM3HAYalOTb 4Yac NoYaTKy i 3aKiH-
YeHHS! aKTUBHOCTI. Pa3oM 3 TUM, BNPOAOBX aKTUBHOI YacTUHU J06U iHTe-
HCUBHICTb Ais/IbHOCTI TBapyWH 3a3BMYail Mae NynbCcyoumnii, hasoBuii xa-
pakTep. Tak, ropobuHi NTaxu B Nepioj PO3MHOXEHHS Halbifbll aKTUBHI B
paHiLLHil Yac, BAEHb TX aKTUBHICTb [ELL0 3HUXKYETLCS | 3HOBY MiABULLYETHCS
yBeuepi. Te X came XapakTepHe i s 6araTbOX HiYHMX BUAIB - cipa cosa,
Hanpuknag, Haiibinbll aKTMBHA Ha MOYaTKY i HaNpUKiHLi Houi (iHoai BUABNSA-
€TbCA TPETIV MiK, B cepeAnHi Houi). HepiBHOMIpPHWIA MPOSiB aKTMBHOCTI NOB'SI-
3aHUiA 3 TeMNaMW HaKOMWUYEHHS | BUTpaYaHHS eHepreTUYHNX pecypcis, npuc-
TOCYBaHHAM [0 BMNAMBY HECMPUSAT/IMBUX YMHHWKIB (Hanpuknag, nepepsa ak-
TUBHOCTI B CNEKOTHMIA Yac 40o6u) i ToMy nofibHe.

LinpkagiaHHi (uMpKagHi) puTmu. CurHanbHa, CUHXPOHI3yloua pofb
thoTonepiofy BMPasHO BUABMSETLCA B YMOBaX EKCMEPUMEHTY, KOMWM Ha Thi
He3MiHHOT OCBITNEHOCTi (HalvacTile — B TEMpABI) y NigAoCcnigHUX opraHi-
3MIiB BUSBNAETLCA [060BUIA PUTM, BAACTUBWIA JAHOMY BUAY B MPUPOSHUX
ymoBax. Lle aBuie 6yno Breplle BussneHe i onucaHe we y XVIII c1. B goc-
nigax 3 pocavHamu, SKi B HOpMi OMyCKatoTb abo CKNafatTb INCTS Ha HiY |
pO3NPAMAAITL BAeHb. [licns nepemilleHHs y NOBHY TeMpsiBY Li POCAUHM
36epiranu go6boBWit pUTM pyxXy NNCTS.

Tak¥M YMHOM, BXE Ha NoYaTOK NO3aMUHYNOro CTOMITTS 6YNK NoKasaHi
[Ba PyHAaMeHTalbHUX MPUHLMMAM CyYacHOT KOHLenuii MexaHiaMiB J060BOI
PUTMIKW: HasiBHICTb €HOreHHOT nporpamu 3 nepiogom 61M3bKO f06U i
MOX/IMBICTb BM/IMBY YMOB OCBiT/IeHHA (poTonepiogy) Ha peanisauyito Liel
nporpamMu.

B cepeguHi MUHYNOro CTOPiYYs Ui NPUHLMUMIM OTPUMANN MigTBEPIKEH-
HA B YMCNEHHUX eKCnepuMeHTax 3 TBapvHaMmu Pi3HWX TaKCOHIB — Bif Hali-
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npocTiwmx Ao NTaxiB i ccaByiB. [okasaHo, WO B OCHOBI A060BMX PUTMIB
XXUTTERIANBHOCTI NexaTb CNafKoBO 3aKpinseHi eHA0oreHHi LnMKnn qisio-
NoriyHMX npoueciB 3 nepiogom, 6An3bKMM g0 24 rog. LiMknivHi npouecu
TaKoro pogy oTpMMany Ha3By LUupKagiaHHMX (LMpKagHUX) PUTMIB.

Y HaitbinbLu "yncTtomy" BUMNAA4I UMPKaaHI pUTMU BUABNSIOTLCSA NLLE
npy nNepedyBaHHi TBAPUH B CTa/IMX YMOBaX, TOGTO 6e3 BNAMBY YMHHUKIB Ce-
pefoBuLLa. BCTaHOBNEHO, LIO EHAOreHHi PUTMMW NIEFKO CUHXPOHI3YHOThCS
6yab-SIKUMW 30BHILLHIMK AaTyvKaMm Yacy (3MiHW OCBITNEHOCTI, Temnepary-
pniT. n).

XapakTepHa 0CO6NUBICTb UMPKajiaHHUX PUTMIB — [esiKe HeeriB-
nagiHHA TX nepiody 3 NOBHOro acTPOHOMiUHO A060t0. 30Kpema, Aocnian 3
nTaxamu nokasanu, WO npu nepebyBaHHI JeHHWX BUAIB B TeMpsBi abo B
yMOBax Ay>e €nabkKoro nNocTiiHOro OCBIT/IEHHS A060BUIA LMK aKTUBHOCTI |
piBHS MeTaboni3my 36epiraeTbca TPMBAIUIA Yac, ane nepiof KonvBaHb AeLlo
Bifpi3HAETLCA Bif 24 rof. B pe3ynbTaTi LbOro akTUBHICTb MNOCTYMNOBO 3MiLLly-
€TbCA HA iHLUI, HXX B HOPMaNbHWUX YMOBax, roguHM fobu. AHanoriyHi gaHi
OTpWMaHi i B gocnigax 3 iHWMMK TBapUHaMW.

MeBHWIA BNAMB Ha XapakTep LMpKafiaHHUX PUTMIB 3A4IACHIOIOTL PisHi
YMOBM OCBIT/IEHHS. 36iNblUEHHA iHTEHCMBHOCTI 6e3MepepBHOro OCBIT/EH-
HSl BUK/IMKAE Y HIYHMX BUAIB 3MEHLUEHHSA 3arasibHOT aKTUBHOCTI, AesKe
MOAOBXEHHS LMKJ/Y i CKOPOYEHHSI /A0r0 aKTUBHOI YaCTWUHW; NPU 3MeH-
LeHHi OCBIT/NIEHOCTI CMOCTEPIralTbCcA 3MILLEHHA NPOTU/IEXHOro Xapak-
Tepy. [leHHi TBapMHY BigMNOBIAHO AEMOHCTPYHOTb 3BOPOTHI peakuii. Lis 3ako-
HOMIpHICTb OTpUMana Ha3sy npasuno Awodda (FKO. Awodd, 1964).

BBaxatoTb, WO HecniBnagiHHA LMpKajiaHHOro puTtMy 3 TpMBAsICTHO ac-
TPOHOMIYHOI [00M BiLKPUBAE MOXNUBICTb 3MILLLEHHS PUTMIB aKTUBHOCTI B
NOPSAKY X CUHXPOHi3aLii 3 NPUPOAHOI 3MIHOID YMOB B KOXHOMY KOHKpET-
HOMY paioHi B pi3Hi nepiogn poky. Ha Wil nigcTaBi 30BHILLHI YAHHMKK, SKi
BUCTYNalOTb K  JaTyMKM  YaCy, 4acTO Ha3MBalTb YMHHUKaMU-
CUHXpPOHi3aTopamu.

ICHye i iHWa To4Yka 30py, 3rigHO 3 SIKOK HecniBnafiHHA eHA0reHHOro
pPUTMY 3 aCTPOHOMIYHOI 0600 PO3rnAfatoTh K apTedaKkT, 3yMOBAEHWIA He-
NPUPOAHICTIO YMOB eKCNepuMeHTY (TeMpsiBa, HE3MIHHICTb BNAMBAKOUNX YNH-
HUVKIB TOLLO).

Y pocnigax 3 Komaxamu 6yn0 nokasaHo, Wo npwv BinbHOMY BU6OPI CBI-
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TNa i TEMPSABM TBAPUHW AEMOHCTPYHOTbL PUTM, WO AopiBHIOE 24 rog. Lli gaHi
TPaKTYOTbCA K MOBHWIA 30ir eHAOreHHOro PUTMY 3 aCTPOHOMIYHOK [060H0.
BnusbKi faHi oTpMMaHi B gocnigax 3 AesKMMU nTaxamu - TpusanicTb f060-
BOro LMKy NpuW BifIbHOMY BUOOPI CBiTNa i TeMpsBM cknagana 23,7 rofuHu,
npoTe aHanorivyHi gocnign 3 cipyum sosukom Glis glis BUSBMAW UMPKagiaHHWI
XapakTtep puUTMy, LLO nepeBuLLye 24 rofuHu. HecniBnagiHHA faHWX oTpumMa-
HUX 419 NPUPOLAHMUX YMOB i eKCNEePUMEHTAIbHUX YKa3ykoTb Ha CKNaAHWUIA Xa-
paKTep ABMLLA Ta NMOKY L0 HEMOBHOTY AOr0 BUBYEHHS.

Ha gaHuii yac 6inbLicTb haxiBLiB BCE X MiATPMMYHOTb KOHLEMLiK0 Npo
LuupKagiaHHy npupogy f060BUX pUTMIB TBapWH. B OCHOBI Ljiei KOHUenuil
NEeXWTb 3'ABNEHHS NP0 eHAOreHHUIA pUTM (i3ioNoriyHnX Npouecis, KA BU-
KOPUCTOBYETLCA A/151 BUMIPIOBAHHSA 4acy.

EHOOreHHWUIA puTM Mae ABi hasn TpuBanicTio 6/M3bKO 12 rof. KoXHa:
ceiTnoBa (cBiTnontobmea) i TeMHoBa (TemHoNt06MBa). Bnpogoex umx has pe-
aKLis opraHiamy Ha BNUB CBiT/a NOAAPHO MiHAETLCA. [lO Takoi nepioguku
NPUCTOCOBAHWIA | piBeHb OCHOBHOr0 O6MiHY, WO CBIAYATL MPO EHAOreHHWUI
XapakTep UMKniB mMeTabonisamy i Temnepatypu Tina. LLupoko Bigoma 4iTKa
fo6oBa nepiognka MITOTUYHOT aKTUBHOCTI KNITUH, AKa, K NpaBuso, 3Haxo-
ANTbCA B MpoTudasi 3 LUKIOM 3arafibHOi aKTUBHOCTI, LU0, MOX/IMBO, BifO-
Opaxkae "paLioHabHWIA" PO3MoaiN eHeproBUTPaT OpraHiamMy NpoTsArom Aoow.
Tak, eKcnepuMeHTHM 3 MmafpenopoBMMK Kopanamu Acropora acuminata noka-
3a/1, L0 MiYeHW ByrneLpb BKIKOYAETLCA B IX TKaHUHI TiflbKW B JleHHWIA vac 3
MaKCMMyMOM B NiCNAN0NYAHEBI rogvHN. IHTEHCUBHICTb BUAMMOI Kap6oHi3a-
Uil MakcumasnbHa oniBAHi i MiHiManbHa oniBHoui. Jocnign i3 cimmakamu
Laevicaulis cilta BUSBUAN YiTKy NepioguYHICTb piBHA hochopmnasHoi aKTmB-
HoCTi 3 MakcMmyMoM B 00 rog. i MmiHiMymom o 12 rog.

Y ntaxiB i ccaBUiB BigOMi f060BI UMKAN pafy €HAOKPUHHUX 3an03 i
(hepMeHTHUX cucTeM. Hanpuknag, y nabopaTopHUX MULLER 3a aKTMBHICTHO
(hepMEHTIB OPHITUHOBOrO LMKMY BCTAHOBNEHWI YiTKWMIA LO6OBUIA pUTM a3o-
TUCTOro MeTaboniamy 3 makcuMymom 0 21 rog. i MiHimymom o 9 rog. 3ara-
NIOM Y ccaBLiB BijoMO He MeHLIe 50 opraHiB, L0 MatOTb BMACHWIA eHAOreH-
HWIA pUTM PYHKLIOHYBaHHS.

MexaHi3M1 UMpKagiaHHUX pUTMIB i TX perynsuia 3anvwaroTbcs npeg-
METOM IHTEHCMBHUX AocnifpkeHb. Mpupoga "6ionoriyHoro rogvHHMKA", Wwo
NeXWUTb B OCHOBI €H[OreHHWX PUTMIB, BMBYEHA e HefoCTaTHbO. CyTTeBa
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Po3gin 5. HaiBaxnueiwi abioTnyHi haktopu i agantayii 40 HUX TBAPUHHUX OpraHi3mMis

aBTOHOMHICTb PUTMIB B OKPEMMUX OpraHax, TKaHWHaX i KNiTUHax CroHYyKae
LUYKaTK Ui MexaHi3MM Ha Ccyb6KniTUHHOMY piBHi. LLe HanpukiHyi 40-x pokiB
MWHYNOro cTopivua npodecop MockoBcbkoro yHisepcuTeTy [.A. CabiHiH
BMCNOBMB NMPUMYLLEHHSA NPO 3B'30K MeXaHi3MiB f060B0i (i3ionorivyHoi nepi-
OAVKM i3 CTPYKTYPOK reHeTUYHOro anapary. HanpukiHui 60-x pokiB us ri-
noTe3a byna BigpogKeHa y BUrNaai KOHLENLii XpoHoHa.

3rigHo 3 Li€l0 KOHUENUielo, maTepia/lbHAM HOCIEM Bif/iky u4acy
CNYXuUTb foBra monekyna AHK, HUTKU AKOT po3XogaTbCs, i Ha HUX By-
JyeTbes iHpopmauiiHa (MaTpuyHa) PHK, Aka gocsrae NOBHOT JOBXWHM
ofMHapHOT HNTKN HK npnbnnsHo 3a 24 roguHum.

OcTaHHIM yacoM (MoumnHatoum 3 70-X POKiB) BBaXKatOTb, LLLO MONEKYNS-
PHUA MexaHi3M LMpKagiaHHOT PUTMIYHOCTI OMNUCYETLC TpaHCAALiliHO-
MEMOpaHHOK MOLE/I, AKa MOEAHYE ABa eTanu: TpaHcnauii cneundiy-
HMX 6INKIB Ha pubocomax i noganbloro BOyfOBYBaHHA ULUX 6iNKiB y
KNITUHHI MembpaHu.

IcHye rinoTesa, WO Y hYHKLIOHYyBaHHI 6i0M10riYHOro rognHHUKA 3agis-
Hi ABi CKnafoBi: rinotanamyc i XpoHoH. inoTanamivyHa perynsuis peanisy-
ETbCS HEMPOCEKPETOPHOID CUCTEMOIO i MOB'A3YETLCA 3 YUACTHO FYMOPaIbHUX
MexaHi3MiB. [okasaHo, 30Kpema, LU0 Y ccaBLiB LMpKagiaHHWIA pUTM MITO3IB |
BMICTY €03VHOWDINIB B MEPUQEPNYHIA KPOBI PEryNOKTLCS 3 YYacTHO HaAHUP-
KOBUX 3a/103, @ KNiTUHHI UKW - Ha OCHOBI MOAENi XPOHOHA.

LinpKaHyanbHi (UMPKaHHI) purmMun. Y 6inblIOCTi TBAPUH PisHi (isio-
NOFiYHi i 6i0n0riYHi NpoUecy NpPosiIBASIOTLCA CE30HHO: PO3MHOXEHHS, Nn-
HbKa, CM/AYKa i gianaysa, Mirpauii Towo. EBOMOLIAHO CE30HHICTb LMX SBWLL,
BUHMKNA AK MPUCTOCYBAHHA [0 LMKMIYHUX 3MIH KNIMATUYHMX YMOB. 3aKo-
HOMipHa MOBTOPKBAHICTb CE30HHUX CTaHIB (DOPMYETbLCA B pesynbTarTi
B3aEMOJii BPOIKEHUX eHAOreHHUX CE30HHUX LMKNIB 3 iH(hopMaLlieo npo
CTaH 30BHilWHiIX ymoB. Lli B3aeMofii CMHXPOHI3ylOTb NPOSB €HAOreHHOT
nporpamu 3 nepiogamy CNpuUATAMBOro Ans AaHoi opmy AisNbHOCTI Noes-
HaHHS YMHHUKIB cepefoBuMLLa i 3a6e3nevytoTb afganTalito opraHismy go ce-
30HHOr0 CTaHy 30BHILLHIX YMOB. ®i3i0N0rivyHi MexaHiaMn opMyBaHHS i pe-
rynsuii Ce30HHNX SBMLLY, HaMKPaLLM YMHOM BMBYEHI Y BULLMX TBAPUH.

EHAOreHHi 6i0N10TNIYHI LMKW 3 PIYHOK NEpPIOANYHICTIO Ha3BaHi Uu-
pKaHyanbHUMKU (LMPKaHHUMKW) pUTMaMn. AK i LUUMPKagHi, BOHW TPYHTY-
IOTbCA Ha CUCTEMI BiNIbHOTO BiAMiKy 4acy 3a NMpUHLMNOM 6GioNnorivyHoro ro-
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Ekonoria TBapuH

OVHHMKA. Y MPUPOLHUX YMOBAX Ll CUCTEMA 3HAX0AMTLCS Nif, KOHTPONEM 30-
BHILLUHIX YWHHWKIB-CUHXPOHI3aTOPIB, cepef AKUX Y HETPONIYHUX TBApPUH ro-
NOBHA PO/ib HANEXUTb hoTonepioay.

MposiB LUMpKaHyasbHUX PUTMIB MOXe BTV [OCTaTHLO CKMafHWUM, ase y
Oyab-AKOMY BUNafKy B HUX 3aKNafeHWin MexaHi3m 4acoBOi Nporpamm i KOHT-
po/ib 3 6OKY NPUPOLHOrO PEXMMY OCBITNEHHS. TakK, Y LLIOBKOBUYHOIO Yeps'si-
ka Bombyx Tori 3 fieLb, SKi PO3BMBASIMCSA NPU KOPOTKOMY BECHAHOMY [Hi, Bi-
LOPOKYIOTLCA CaMKW, LU0 BiAKNaAaloTb ALd, He BNajatodi B gianay3sy. Aius,
PO3BUTOK AKMX MLUOB B yMOBaX TPUBAIOro NiTHLOrO [HS, Aal0Tb Camok, LU0
BifKknagaloTh AlLs 3 gianay3oro, 3abesnedyoum Takum YMHOM NOSIBY BECHS-
HOrO MOKONIHHS.

Y WTYYHUX YMOBaX, L0 MOBHICTH BMKIOYalOTh AiH0 30BHILUHIX AaT-
UMKIB Yacy, BUSB/EHO, L0 BAACHWUIA Xif LMPKaHyanbHOro puTMy HalivacTille
6yBae AeLwo MeHLIe aCTPOHOMIYHOro poKy. Tak, ABi cnaBku — cagosa Sylvia
borin i YopHoronoeka S. atricapilla — y BiLi 6 TWXKHIB 6ynM NOMiLleHi B
YMOBM nocTiliHoro dotonepiogy (10 rog. cBitna i 14 roa. Tempsswu) i nepe-
6yBann B uMx ymosax BignosigHo 10 i 8 pokiB. IMepioan AriHbOK y UUX nta-
XiB perynspHo MoBTOptOBaUCA 3 MepiognydHicTio 9,4—9,7 mic. AHanoriyHi
Jocnign 3 iHWUMK NTaxamy TakoX Aanu NofibHi pe3ynbTaTh. Y xoBpaxis
Citellus lateralis, L0 NpOTAroM TPLOX POKiB MepebyBany B ymMOBax NOCTiiA-
HOro OCBIT/IEHHS | CTabiNIbHOT TeMNepaTypu, BUSBMEHI UMpPKaHyabHI putMu 3
nepiofom 344 0o6u; y HUX e BUSIBEHA LMpKaHyabHa NepioguyHicTb cno-
YKUBaHHS K.

[ns hopMyBaHHSI CE30HHMX CTaHIB Haibifblle 3HAYEHHs MalTb FOHa-
AOTPOMHI rOPMOHK (FOHAA0TPOMIHK), CTUMYNIOKOYI (YHKUIT cTaTeBUX 3a/103;
TiPEOTPOMHUIA FOPMOH, KOHTPO/OUNIA AiSNbHICTb WMTOBUAHOI 3a103K, ai-
PEHOKOPTUKOTPOMHMIA ropMoH (AKTI), WO aKTUBYE NPOAYKLit0 FOPMOHIB B
KOpi HaZHMPKOBMX 30103 i NPONakKTiH, WO Gepe yyacTb B NpaAMii perynsuii
PO3MHOXEHHSA i (y NTaxiB) Mirpadii.

TakuM 4MHOM, cucTema rinotanamyc — rinodis BU3Hayvae 3B'A30K
(bizioNoriyHMX cesoHHUX MpoLLeciB 3 KOHTPOJIOKUOK Jieto hoTonepiogy.
doTonepiognyHNiA KOHTPO/b HEMPOCEKPETOPHOT aKTMBHOCTI rinoTanamyca B
npupoaHMX ymoBax BigbyBaeTbca Ha 6asi 30poBoi peuenuii. MpoTe, Ue He-
060B'A3K0Ba YMOBa. EKCrepuMeHTaIbHO [OBEAEHO, L0 3MiHW PEXMMY OCBIT-
NEeHHS MOXYTb CNpUAMaTKCA | 6e3 yyacTi opraHiB 30py Ha 6asi CBITNOUYTAN-
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Posgin 5. HanBaxnueiwi abioTnyHi dpakTopu i agantauii 4O HUX TBAPUHHUX OpraHi3mis

BUX CTPYKTYP LIEHTPasIbHOT HEPBOBOI CUCTEMMU.

doTonepiognUHa perynsuis ce3oHHMX uuknie. MexaHiamm doTtone-
piofuyHOI cTUMYNAUIT rinoTanamo-rinoisapHoi CUCTEMU AOCTaTHLO MOBHO
BUBYEHI nLLe Ha NpuKnagi nTaxis. 3a CyYaCHUMMW AaHUMK eheKTUBHICTb Al
CBIT/IOBOr0 YMHHMKA BM3HAYaETLCA CMiBBIAHOLEHHAM oTonepiody i eHAo-
reHHOro0 LMpKafiaHHOro pUTMY rinoTasamivyHol HeMPOCEKPETOPHOT CUCTEMM.

B uinomy otonepiognyHa perynauis ce3oHHUX LUKIIB Yy XpebeTHUX
TBapUH I'PYHTYETbCS Ha CMCTEMI (0a30BMX B3aEMOiN iX 4060BUX pUTMIB. MMpu
LIbOMY peakL,isi Ha 3MiHeHi (oTornepioan moxe OyTun pisHoto. [esiki disiono-
FYyHi NpoLecn Po3BMBAIOTLCS HEramHo nicns oTocTUMynAuil (Hanpuknag,
BECHSIHWI PO3BUTOK roHaf). Ans iHWMX ABMLY, AaTa eieKTUBHOIO (hoTonepio-
[y Cyrye no4aTKoBOK "TOUKOK BiffiKy", a caM NpoLec po3BUBAETLCS Yepes
NeBHWIA iHTepBan yYacy nicns Takoi Ail (Hanpuknag, BeCHAHWIA MirpauiiHui
CTaH nraxi.).

HapeluTi, B NeBHWX BUMaAKax eeKTUBHa POTONepioguyHa CTUMynALis
3anycKae MexaHi3M BifIbHOro BiAiKy Yacy, Ha OCHOBI SIKOTO Y BU3HAYeHi Te-
PMiHW BK/OYAOTLCSA YEProBi CE30HHI CTaHW - MICMALLNOGOHA MUHLKA, OCIHHIl
MirpauiiHuid cTaH i noyaTok (oTopedpakTepHOi (hasmn y nTaxis. 3aranbHa pi-
YyHa LUMKNIYHICTL B LbOMY BMNafAKy NpefcTaBfeHa LiniCHOK Mporpamoto ce-
30HHMX (hi3i0NONIYHMX CTaHiB, WO 3MiHIOTb 0AMH 0AHOro. Ponb choTonepio-
AVYHOT perynsauii nonsarae B KOOpAUHaLii eHLO0reHHOro Bif/iKy Yacy 3 X04oM
NPUPOAHMX NEPIOANYHMNX NPOLECIB.

Y 6e3xpebeTHUX TBapMH (Kpallle BCbOro JOCAI[KEHI YNEHUCTOHOrI) Xa-
pakTep hoTonepiognyHoi perynsauii gewo iHwuin. Cuctema gie 3a NpuHUK-
nom "niCoOYHOro roAMHHUKA". 4 11 3anycky noTpiéHa cneuudivyHa ans sugy
TpuBanicTb hotonepiogy. CTUMyNALiA CUCTEMU CYMOK KOPOTLLMX NepiogiB
CBITNa HEMOX/MBA.



Ekonoria TBapuH

KOHTpONbHI 3annTaHHA 00 po3giny 5

1. MNpo wo cBigunTb KoegiuieHT (310.

2. LLlo Take TemnepaTypHi Mexi iCHyBaHHS BUAIB.

3. FKi BiAMIHHOCTI B NPOTUCTOSAHHI 3aMep3aHHI0 LLSXOM Pe3UCTEHTHOCTI Ta
TONEPaHTHOCTI.

4. Yum Bigpi3HAOTLCA eKONOTiYHI rpyny Kpioinis Big Tepmodinis.

. LLLo Take ek3oTepmist Ta eHAOTEPMIS.

. Uy icHye pi3HMUA MK THOMKINOTEPMHUMM Ta FOMOMOTEPMHUMMN OpraHis-

Mamm.
. Lo Take "ypgaBaHa" i "iCTMHHA" roMoiioTepMisi.
. 9IKi ABa OCHOBHI LUNSXW afanTauii NoMKiNoTeEPMHUX OpraHiaMiB 40 YMOB
Temnepatypu cepefoBuLLa.

9. LLlo Take "6i0NOTiIYHNIA HYNb PO3BUTKY".

10. AKMM YMHOM BifOYBAOTLCA perynauii Temnepatypu y NonKinoTepMHMX
TBapyH.

11. Aki ocobnmMBOCTI XiMiYHOT TepMOoperynsALii roMoAOTEPMHUX TBapUH.

12. LLlo Ha3nBalOTb TEPMOHEATPAbHOK 30HOHO.

13. AKUM YMHOM 3AiACHIOETLCA (i3NyHA TEPMOPErynsLis roMONOTEPMHUX
TBapVH.

14. Tpo wo cBigunTbL NpaBuIo beprmaHa.

15. Ha sikomy npuHUmni 6asyetbest NpaBmao AneHa.

16. LLLo Take reTepoTepMHICTb i fiKi OCHOBHI (hopmu Ti NposiBy.

17. B yomy nonsrae hoTonepiognyHa perynsuis y TBapuH.

18. LLlo BMCTyNae B pofli CUTHaMbHOMO YMHHMWKA, SIKWIA BU3HAYae Yac novatky
i 3aKiHYeHHS aKTUBHOCTI.

19. Lo nexuTb B OCHOBI A060BMX (LMPKagHWX abo umMpKagiaHHUX) puTMmiB
KUTTERIANBHOCTI TBAPUH.

20. CchopmyntoinTe npasmno Awlodda.

21 Ha3BiTb OCHOBHMIA NOCTYNAT KOHLENLiT XPOHOHa.

22. B yomy 0cob6nmBiCTb LMpKaHyanbHUX (LMPKaAHHUX) PUTMIB.

23. LLlo Take Ce30HHI pUTMK i B YOMY MONISIrae ix 0CO6/MBICTb.

o O

oo ~



Po3pain 6.
OCOBNMBOCTI ICHYBAHHA TBAPUH
Y PIBHUX CEPEAOBULLAX

Ha Halmii nnaHeTi XuBI opraHiamy OCBOINN YOTUPWU OCHOBHI Cepeso-
BULLA MPOXMBAHHSA, AKi KapAWHaIbHO Bifpi3HAIOTLCA 32 CNeLudiko yMOB.
BogHe cepefosuile 6yno nepwimm, B AKOMY BUHUKIO i MOLWMPUAIOCS XKUTTS.
Y noganblioMy >XMBI OpraHiaMy OBOMOAINN HAa3eMHO-MOBITPAHUM Cepeao-
BULLIEM, YTBOPUAN i 3aCENWUN TPYHT. YeTBepTUM CneuudidyHUm cepeoBULLEM
XKUTTS CTanM caMi XKUBI OpraHiaMun, KOXeH 3 AKWX € LifiMM CBITOM A1 napa-
3WTIB, LU0 HacensTb 1oro, abo CUMBIOHTIB.

BoaHe cepepoBuule. Cneyndika agantauii rigpo6ioHTIB

Bopa sk cepefoBuLLEe iCHYBaHHA Mae psj CneuugiuHnX BNacTMBOCTENR,
TaKMX, SK BWUCOKA LLiMbHICTb, ICTOTHI Mepenagy TUCKY, BiHOCHO HMW3bKWIA
BMIiCT KWCHIO, CW/bHE MOF/IMHAHHS COHSYHMX MPOMEHIB i iH. Bogoiimn i
OKpeMi TX AiNSAHKM pO3Pi3HAKTLCS, KPiM TOro, CONbOBUM PEXMMOM, LLIBUAKI-
CTHO TOPU3OHTaNbHMX MEPeMilleHb (TeYiil), BMICTOM 3BaXKEHMX YaCTUHOK.
[ns XUTTA NpUAOHHMX OpraHi3miB MalOTb 3HAYeHHS! BAaCTUBOCTI FPYHTY,
pPeXunM po3KafeHHA opraHivyHMX 3a/IMLWKIB I T. N. ToMmy, pa3om 3 aganTauis-
MW [0 3arajlbHUX BNacTUBOCTER BOLHOIO CepefoBMLLA AOro MeLuKaHLi mo-
BUHHI OYTW MPUCTOCOBaHI i A0 Pi3HOMaHITHMX OKpemux YMoB. MeLluKaHLUi
BOJHOr0 CepeaoBMLLa OTPMMaNIX B €KONOril 3arafibHy HasBy ripoGioHTIB.
BoHu HacenstoTb CBIiTOBWIA OKeaH, KOHTUHEHTaNbHI BOAOKMI i Mig3eMHi BO-
an. Y 6yab-aKiidi BOAOWMI MOXHa BUAINNTY psg Pi3HMX 32 YMOBaMU 30H.

EkosioriyHi 30HM CBIiTOBOro okeaHy

Y OKeaHi i MOpsIX PO3Pi3HAIOTL MepLU 3a BCe ABi "eK0/oriyHi 06acTi: ToB-
Ly BOAW - Mariarianb i AHO - 6eHTasb. 3a1eXHO Bif IMOUHU 6eHTa b NOAiNg-
€TbCA Ha cy6NiTOpanbHy 30HY - 06/1aCTb MABHOrO NOHWKEHHS CyLLi A0 Fn6u-
HM Npn6nn3Ho 200 M, 6aTianbHy - 061acTb KPYTOro CXuy i abicanbHy 30HY
- 06M1aCTb OKEaHIYHOIO N0Xa 3 cepeaHbOLo FnbMHow 3-6 K. LLe rnnbui obna-
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Ekonorisi TBapuH

CTi 6eHTani, LLO BigNOBIAAKOTL 3anaavHaM OKeaHiYHOro /10Xa, Ha3nBarTb Y bT-
paabicannto. YactnHa Gepera, WO 3a/MBaETLCS BOAOKO Mif Yac NpunauBiB, Ha-
3MBaETLCA NiTopannio. Bulla 3a piBeHb NpUNMBIB YacTuHa bepera, LLO 3B0SO-
XKYETbCs Bpu3KaMm oTpuMana HasBy cynpanitopani (Puc. 6.1).

Wenbg  KOHTMHeHTanbHuii FM6OKOBOAHI
c 3anaguH*:
XUn
(>kono6wn)
30Ha npunnueiB i signausis ! CBIiThO i Mnelictanb
Noxosoasa BlAkpuTe Enimenarianb

Mope

KOHIMHET Ty- OKeaHCbKi rMnéunHn
Me3onenarians

BaTtunenarianb

. Abicocienarianb
AR
Xagonenananb

Xaganb_

Puc. 6.1. Cxema po3noginy okeaHCbKOro npoctopy 3 PisHUMWU eKONOorivyHu-
mMu cpaktopamu (.O. Binascbkuid, I.C. ®ypayii, |.HO. KocTiko, 2004)

Bce HaceneHHsl jHa OKeaHy OTpvMano Hasgy 6eHToc. MpupogHo, Lo,
Hanpuknag, MewKaHLi cy6niTopani XvByTb B yMOBaX BiJHOCHOrO HEBUCOKO-
ro TUCKY, IEHHOTO COHSIYHOTO OCBIT/IEHHS, YacTO JOCWUTb 3HAYHMX 3MiH TEM-
nepaTtypHoOro pexumy. MelukaHui abicanbHuX i ynbTpaabicanbHMX FAMOUH
iCHYIOTb B TeMpsBI, NPy NOCTINHIA TemnepaTypi i TUCKY B [eKiflbKa COTEHb,
a iHogi | 6nM3bko TMcaYi aTMoctep. ToMy, 0fHa NMLLe BKa3iBKa Ha Te, B SIKiil
30HI GeHTaNi Mellkae To abo iHWWI BUA OpraHi3MiB, BXe rOBOPUTL MpO Te,
Ki 3arajibHi eKoMoriyHi BNacT1BOCTI BiH NOBMHEH MaTW.

OpraHi3mu, WO MewKalTb B TOBLWi BOoAKM, abo nmenariani, BigHOCATLCA
[0 nenarocy. Menarianb TakoX NOAINAKTL Ha BeprikanbHi 30HK, BiANOBIAHO
[0 TOro, AK NOAINAKTLCA 3a MMUMOMHOK 30HW GeHTani: enminenarianb, 6aTn-
nenarianb, abiconenarianb. HWKHA mMexa eninenariani (He rnnbwe 200 m)
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Po3gin 6. OcobnMBOCTi iCHYBaHHA TBapUH Yy Pi3HWX cepeaoBuLLax

BU3HAYaETbCA MPOHUKHEHHSM COHSIYHOTO CBiT/Ma B KifIbKOCTI, AOCTaTHIA ans
(hoToCMHTE3y. POTOCUHTE3YIOUI POCINUHM FAMOLLE UMX 30H iCHYBaTW He MO-
XyTb. Y CMEpPKOBUX 6OaTialbHUX | MOBHUX MOPOKY abicanbHWX rMbuHax
MELLKalOTb NMLe MIKpOOpraHiaMu Ta TBapuUHW.

OCHOBHi BMacTMBOCTIi BOAHOroO cepefoBuULLa

LLLinbHiCTb BOAM - LE YMHHUK, L0 BM3HA4Yae YMOBU MepecyBaHHS
BOAHWX OpraHiaMiB i TUCK Ha Pi3HUX rnnbuHax. [Ana gucTunLoBaHoT BOAN
WiNbHICTb gopiBHIOE 1 r/cm3 npu +4°C. TyCTMHaA NPUPOLHUX BOf, L0 Mic-
TATb PO3YMHEHI cONMi, MOXe 6yTh Ginblio - ao 1,35 r/cm3 TuUCK 3pocTae 3
rNM6UHOI NPMBAN3HO B cepedHboMY Ha 1TO5MMa (1 aTM) Ha KOXHI 10 m.

Y 3B'SI3KY 3 Pi3KUM rpagieHTOM TUCKY Y BOofoVMax rigpo6ioHTK B Lino-
My 3Ha4yHO OGifbll eBpi6aTHI B MOPIBHAHHI 3 CYyXO4iNIbHUMW OpraHiaMamu.
[Jeski Buaun, NnowmnpeHi Ha pisHUX rIMbuHax, NepeHoCcsTb TUCK Bif AeKiNbKOX
[0 coTeHb aTtmoctep. Hanpuknag, ronoTypii pogy Elpidia, 4epB'sku
Priapulus caudatus MeLLKatOTb Bif Np1bepexxHol 30HM Ao ynbTpaabicani. Ha-
BiTb MPICHOBOAI MeLLKaHLi, HanpUKnag iHy3opii-TydenbKu, CyBiliKn, YKYKU-
nnasyHUi i iH., BUTPUMYIOTb B focnifi TUCK ao 6-107a (600 atm).

MpoTe 6araTto MeLKaHLiB MOpPIB i OKeaHiB BifHOCHO cTeHO6GaTHI i Npu-
YPOYeHi A0 NeBHMX FMNOUH. CTeHOBATHICTb HallyacTille npMTaMaHHa MinKo-
BOAHUM | rNMMBOKOBOAHUM BuAaM. TinbKy Ha NiTopani MeWKarTb Kinbyac-
TWiA 4depB'aK-NicKo>Kun Arenicoia, MOMOCKM mopcbKi 6ntogedka (Patella).
Barato pu6, Hanpuknag 3 rpynu ByAUNLHUKIB, FO/I0BOHOT| MOIFOCKM, pakomno-
[i6HI, noroHodopu, MopchKi 3ipKy 1 THLLI 3yCTPIYalOTbCA NMLLE Ha BEIMKUX
rnnbuHax npu TMCKY He MeHLwe 4-107-5-107Ma (400-500 atm).

MNaHKTOHHI opraHismMmn MatoTb YWCMEHHI aganTauii, Wwo niaBuLLYOTb TX
NNaByYiCTb | NepeLIKOMKaloTh OCifaHHIO Ha AHO. 10 TakuMx NpUCTocyBaHb
BiJHOCATbLCS:

1) 3arasibHe 36i/bLUEHHS BiAHOCHOI MOBEPXHi Tifa 3a paxyHOK 3MeH-
LLUEHHS PO3MIpiB, CM/IOLLEHOCTI, NOAOBXEHHS, PO3BUTKY UYMCNEHHUX BMPOCTIB
ab0 WETMHOK, Lo 36iNbLIyoTh TEPTA 06 BOAY;

2) 3MEHLLEHHS LWiNbHOCTI 33 paxyHOK pefyKLUil CKkeneta, HaKonuyeHHs
B TiNi >XupiB, 6ynb6aLLIOK rasy TOLLO.

LLLinbHICTb | B'A3KICTb BOAM iCTOTHO BMAMBAOTL HA MOX/IMBICTL aKTUB-
«
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HOrO NnaBaHHA. TBapWH, 30aTHUX 0 LUBMAKOTO MAaBaHHA i NOLOMAHHS CUK
Teuiid, 06'eAHYIOTb B EKOMOTiYHY rpym} HekToHy (nectos —nnaBarouMnii).
MpeacTaBHUKM HEKTOHY - pubu, Kansmapu, genbgiHu. LLIBUaKWiA pyx y BoA-
Hili TOBLLi MOX/TMBUIA NKLLIE 33 HASIBHOCTI 0OTIYHOT dhopMu Tina i CMAbHO pos-
BUHEHOI MyckynaTypu. TopnegonogibHa opma Tina iCHye y BCiX rapHuX
NNaBLiB He3a/eXHO Bif IX CUCTEMATUYHOT NPUHANEXHOCTI | CNOCo6Y pyxy y
BOAi - peakTMBHOro abo 3a paxXyHOK BUIMHaHHA Tina, abo 3a 4ONOMOro KiH-
LiBOK.

KuWcHeBWiA peXXnm. Y HacUUeHiil KMCHeM BOAI BMICT Oro He nepesu-
wye 10 mn B 11, wo y 21 pa3 MeHLle, HXXK B aTMocgepi. ToOMy ymMOBM An-
XaHHSA Tipo6IOHTIB 3HAYHO YCKNaaHeHi. BepxHi wapu BOAHOT TOBLLi, AK npa-
BW/O, 6araTli KUCHEM, HIDX HMXKHI. 3 MiABULLEHHAM TeMnepaTypu i CONOHOC-
Ti BOAM KOHLEHTpaLis B HIill KUCHIO 3HMXYETLCA. Y Llapax, LWinbHO 3acese-
HUX TBapuHamu i GakTepisiMu, MOXe CTBOPHOBATUCA Pi3kunii gediunt O2 BHa-
CNiIOK NOCUNEHOr0 Moro cnoXueaHHs. Hanpuknag, y CBiTOBOMY OKeaHi 6a-
rati XuTTaM ranéuHu Big 50 go 1000 M XapakTepu3ytoTbCs Pi3KMM norip-
LUEHHAM aepauii - BoHa y 7-10 pa3iB HMX4a, HiXK B MOBEPXHEBUX BOAAX, Ha-
CeneHnx (iTonnaHKTOHOM.

Cepep, BOAHMX MeLLKaHLiB 6arato BMAiB, 34aTHUX MEPEHOCUTWN iCTOTHI
KOMMBaHHS BMICTY KUCHIO Y BOfi, aX [0 MaiiXe MOBHOI Oro BiACYTHOCTI
(eBPIOKCUBIOHTN - «OKCU» - KUCEHb, «BiOHT» - MellKaHelp). [0 HUX BigHO-
cATbCA, HaNpWKnag, npicHosoAi oniroxeTwn Tubifex tubifex, yepesoHori Mmonto-
ckn Viviparus viviparus. Cepef pn6 ayxe cnabke HaCMYeHHS BOAM KUCHEM
MOXYTb BUTPUMYBATW cas3aH, IUH, Kapaci. Pa3oM 3 TUM psf, BUAIB —CTeHOK-
CUBIOHTUN - MOXYTb ICHYBaTW /MLIE MPU AOCTaTHbO BWCOKOMY HACUYEHHI
BOAW KuUCHeM {paigy>kHa openb, Kym>Ka, ronbsn, BIliKOBUIA u4epB'sK
Pianaria aipina, MYMHKM NOAEHOK, BECHSHOK i iH.). Barato BUAiB 34aTHi npu
HecTayi KUCHIO BMagaTu B HEAKTMBHMWIA CTaH - anoKcnb6ios - | TaKUM YMHOM
nepexmBaT HeCNPUATAMBUIA Nepiog,.

[nxaHHs rigpo6ioHTIB 3A4IMCHIOETLCS abo uYepe3 NOBEPXHIO Tina, abo
yepes cnewianizoBaHi opraHn - 316pa, nereHi, Tpaxei. Mpy LbOMY NOKPUBK
MOXYTb CNY>XUTWU A0LaTKOBUM OpraHoM AmxaHHs. Hanpuknag, B'toH yepes
LUKipY CNOXWMBaE B cepefHbOMY A0 63 % KUCHIO.

[unxaHHs NONMerwyeTbea TakoX 3aBAAKM 36iMbLUEHHIO NOBEPXHI Tina.
Lle nocAraeTbes Nif Yac eBontoLiT BUAIB 3 YTBOPEHHSIM Y OCOOUH Pi3HUX BU-
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POCTiB, CNAOLWEHb, NOAOBXEHb, 3aralbHUM 3MEHLLEHHAM po3MipiB Tina. de-
AKi BUAM NPU HECTaudi KACHIO aKTMBHO 3MIHIOKOTb BEIMUNHY AUXaNbHOT NoBe-
PXHi. Ueps'sku Tubifex tubifex CUAbHO BUTArYIOTb TiNO B JOBXWUHY; rigpw i
aKTWHIT- LWynanbLi; rofKoLWKipi - ambynakpasibHi HXKW. barato cuasumx i
ManopyXxnmBmnx TBapvH OHOB/OKOTL HaBKO/MO cebe BoAy abo CTBOPHOKOTH i
Hanpas/fieHWi NOTiK, ab0 KOMMBaNLHUMU pyXamu Cnpuatoun Ti nepemilllyBaH-
HI0. [1BOCTY/IKOBMM MOJIIOCKAM AJi L€l MeTU CNyxaTb Biliku, L0 BUCTUNA-
HOTb CTiIHKW MaHTIHOI MOPOXHMHK, PAKOMOAIGHMM - poboTa YepeBHUX abo
FPYAHUX HDKOK. M'sIBKM, NMYMHKU KOMapiB-A3BOHLiB (MOTWUAL), 6arato oniro-
XeT PO3XUTYHOTb Tifl0, BUCYHYBLUMCH 3 I'PYHTY.

Y [esakux BUAIB TPaniseTbcs KOMOGiIHYBaHHA BOLHOrO i MOBITPSHOrO
AnxaHHA. TakuMK € ABOAMLLHI pu6u, cudoHodopu AMcKogaHTK, Garato ne-
reHeBMX MOJIOCKIB, pakonofi6Hi Gammarus lacustris i iH. BTOpPMHHOBOAHI
TBapUHW 30epiratoTb 3a3BUYaii aTMOCHEPHWUIA TUN AMXAHHA SK BUTiAHILLIWIA
EHepreTMYHo i ToMy MOTPebytoTb KOHTAKTIB 3 MOBITPSHUM CepefoBULLEM -
NacTOHOrI, KATOMOAIBHI, BOAAHI >XKYKM, NTMUMHKI KOMAPIB i iH.

ConboBuii pexum. MigTprMaHHs BOAHOIO H6anaHcy rigpobioHTIB Mae
CBOHO creundiky. AKWO A1 Ha3eMHUX TBAPWH i POC/IMH HaBiNbLl BaXnu-
BUM € 3abe3neyeHHs opraHiaMmy BOAOK B yMoBax il gethiunty, To 4ns rigpo-
GIOHTIB He MEHLU iCTOTHUM 36epeXXeHHs MeBHOI KifIbKOCTI BOAX B Tini npw i
HafMLLIKY B HABKONMLUHLOMY CepefoBULLI.

BinbLUiCTb BOAHMX MELLKAHLiB MOMKiNOCMOTMYHI: OCMOTUYHWIA TUCK B
TX TiNi 3a1eXNTb BifJ CONOHOCTI HABKONMLLHLOT BOAW. TOMY Ansi rigpo6ioHTiB
OCHOBHWIA cNOCi6 NiATPUMYBATK CBilA CONbOBUIA GanaHC - Le YHUKaTU Micle-
nepebyBaHHA 3 HEBIAMNOBILHOK COMOHICTIO. [MpicHOBOAI (hOPMM HE MOXYTb
iCHyBaTK B MOPSX, MOPCbKi - He MepeHOCATb OMPiCHEHHS. HAKLLO COMOHICTb
BOAM CXWU/bHA A0 3MiH, TBAPUHM NEPEMILLYIOTLCS Y MOLLYKax CNpUATANBOIO
cepesoByLLA.

XpebeTHI TBAPUHM, BULLi paku, KOMaxu i X IMYUHKY, L0 MELUKaloTb Y
BOAi, BiJHOCATLCA A0 rOMOMOCMOTUYHUX BUAIB, 36epiraoum nocTilHWiA oc-
MOTWUYHWIA TUCK B Tifli HE3aNeXHO BifJ KOHLEHTpaLii coneld y Bogi.

Y npicHOBOAUX BWAIB PiAWMHK Tina rinepToHiYHI NO BiAHOLIEHHIO A0
HaBKOJ/IMLLHBOIO BOAHOIO CepeaoBuMLLA. TM 3arpoXye 3aiiBe 0OBOAHEHHS, K-
WO He MEePELUKOMKaTN HaaXOMKeHHIO ab0 He BMKMAATW HALIMLIOK BOAWU i3
LTina. Y HainpocTilumX Le AocAraeTbcs pob0To BUAINLHUX BaKyonel, y 6a-
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raToKMNITUHHUX —BOAM Yepe3 CUCTeMy BUAINeHHS. [esKi iHdy3opii KOXKHI 2—
2,5 XBUAVHU BUAINAKOTL KiNbKICTb BOAW, PiBHY iX 06'eMy Tifa.

FAKLLO X BOAa FinepToHIYHa BiAHOCHO PiguH Tina rigpobioHTiB, iM 3arpo-
)Y€ 3HEBOLHEHHS B pe3y/ibTaTi OCMOTUYHMX BTPAT. 3axXWCT Bif 3HEBOLHEHHS
A0CAraeTbCsA MiABULLEHHAM KOHLEHTpaLii coneid B Tini rigpobioHTiB. 3HEBOA-
HEHHIO MEePeLUKOMKaloTb HEMPOHWKHI ANA BOAW MOKPUBU FOMOMOCMOTUYHUX
opraHi3MiB - ccaBLiB, pn6, BULLMX paKoNOAiGHUX, BOLHUX KOMaX i IX IMYMHOK.

Mpwv gediunTi BOAW B TiNi BHACNIAOK 3pOCTaHHSA CONOHOCTI 6arato noit-
KiNOCMOTUYHUX BUAIB MEPEXOAATb [0 HEAaKTMBHOrO CTaHy - aHabiosy. Lle
BMacTVMBO BMAaM, L0 MELUKaloTb B Ka/lkoXKax MOPCbKOI BOAM i Ha niTopani:
KO/I0BEPTKaM, [>KIYTUKOBUM, iH(Y30piaM, AesiKUM pavykam, YOPHOMOPCbKUM
nonixeTam Nereis divesicolor i iH. ConboBKit aHa6io3 - CNOCi6 NepeXxxmBaTu
HeCNPUWAT/IMBI YMOBW BHAC/iLOK 3MiHHOT CO/IOHOCTI BOAW.

ICTUHHO eBpiraniHHNX BUAiB, 30arHUX B aKTUBHOMY CTaHi MeLUKaTu fK
B MpIiCHIiA, Tak i B CONMOHI BOAI, cepen BOAHMX MeLLUKaHLiB He Tak 6arato. B
OCHOBHOMY Lie BUAW, L0 HaceNsATb ecTyapil PivoK, MMaHN i iHLI COMOHY-
BAaTOBO/HI BOAOVMMU.

TemnepaTypHUA peXxumM BOAOKM 6inbLl CTabifbHWIA, HiX Ha cyxoaoni.
Lle nos'a3aHO 3 (i3UYHMMM BNACTUBOCTAMM BOAW, NepLL 3a BCE 3 BUCOKOHKD Ti
NUTOMOKO TEMMIOEMHICTIO, 3aBASKM AKiA OTpUMaHHS abo Bigaaya 3HaYyHOT Ki-
NbKOCTI Tenna He NPU3BOAMTb 0 AY>KE Pi3KMX 3MiH TeMMepaTypw.

AMNAITYAa PiYHMX KOMBaHbL TeMnepaTypy y NoBepxXHeBUX LLapax OKe-
aHy He 6inbwe 10-15°C, y KOHTUHeHTanbHNX Bogoimax - 30 35°C. Mmnbuwi
Liapy BOAW BIAPI3HAOTLCA MOCTIMHICTIO TemnepaTypu. B ekBaTopiaibHKX
BOAax CepefHbOpiYHa TemnepaTypa MNOBEPXHEBMX LapiB +(26-27)°C, B no-
NAPHUX - 671n3bKo 0°C i HYKYe. Y rapsaumx HaseMHUX JKepenax TemnepaTty-
pa BoAu Moxke gocsratv +100°C, a B NigBOAHNX reisepax npu BUCOKOMY TU-
CKY Ha [Hi OKeaHy HaBiTb 3apeecTpobaHa Temnepartypa +380°C.

TaKMM YMHOM, Y BOAOMAX iCHYE AOCMTb 3Ha4YHa Pi3HOMAHITHICTb TEM-
neparypHux yMoB. MiX BepxXHiMK LlapaMy BOAW 3 BUPEXKEHWMU B HUX Cce-
30HHUMUW KONMBAHHAMW TeMnepaTypu i HWXHIMK, fe TENN0BUIA pPexmm noc-
TifHWIA, iCHYE 30HA TemnepaTypHOro cTpmboKa, abo TepMOKANHY. TepMOK-
NVH pi3Kille BUPaXKeHWI B TENANX MOPAX, A€ CUAbHiLLe nepenag TemnepaTty-
pv NOBEPXHEBUX i FNMOUHHUX BOA.

Y 3B'A13Ky 3i CTiliKilLMM TeMMepaTypHUM PEXXMMOM BOAM cepef rigpo-
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6iOHTIB B 3HA4HO GifbLUIM Mipi, HiXX cepef HaCeNeHHs Cyxoaony, nolimpeHa
CTEHOTEPMHICTb. EBPITEPMHI BUAM TPanistOTbCA B OCHOBHOMY B HEBENNKUX
KOHTWHEHTaNbHMX BOJOMMAaX i Ha niTopani MOPIB BUCOKMX i MOMIPHUX LLUK-
poT, A€ Big3HayaroTbCA iICTOTHI AO6OBI | CE30HHI KONMBaHHS TeMMepaTypu.

CaiTnosuii pexxum. CBiTNay BOAI 3HAYHO MeHLLE, HiXX B MOBITPi. YacTu-
Ha Nagalumx Ha MOBEPXHI0 BOAOKMM MPOMEHIB BiA6VBAETLCA B MOBITPSIHE Ce-
pesosuLle. BifasepkaneHHs TUM CUMbHILLE, YAM HUKYe BucoTa CoHUA, TOMY
[eHb Mif BOAOK KOPOTLUWIA, HiXK Ha cyxogoni. Hanpuknag, niTHin aeHb 6ins oc-
TpoBa Mageiipa Ha rnmbuHi 30 M- 5 rog,, a Ha rnmbuHi 40 m Bcboro 15 xB.

CyTiHKY, WO 3rywyoThCs B OKeaHi 3 rMOMHOI, MaloTb CNoYaTKy 3e-
NEHWA, MOTIM GNAKUTHWIA, CUHIA | CUHBLO-IONETOBUIA KOAIP, 3MIHIOKYMCH
HapeLuTi NOCTiHOK TeMpsABOD. BignoBigHO 3MIHIOKOTb OAWH OA4HOMO 3 rn-
61HOLO 3en1eHi, Bypi i YepBOHI BOAOPOCTI, crewianizoBaHi Ha MNOrMHaHHI CBi-
TNa 3 Pi3HOLO JOBXMHOK XBUJII.

3abapBneHHs TBapUH MIHSETLCSA 3 TNUOMHOKD TakK camMO 3aKOHOMIPHO.
HaiisickpaBilue i pi3HOMaHITHO 3ab6apBneHi MeLlKaHLi NiTopanbHOI i cybniTo-
pasbHOT 30H. barato rAMGMHHUX OpraHi3miB, NOAIGHO A0 NeYepHUX, He Ma-
I0Tb NIrMEHTIB. Y CMEpPKOBIi 30Hi LUMPOKO MOLUMPEHO YepBOHe 3a6apBlieHHs,
fKe € A0JAaTKOBMM [0 CUHLO-(hi0NETOBOrO CBiTNAa Ha LMX rambuHax. Lle po-
3BOJISIE TBAPMHHMM XOBATWCS Bif BOPOriB, OCKi/IbKM X YEPBOHWIA KOMip Y Cu-
HbO-(Pi0NIETOBMX NPOMEHSAX CNPUAMAETLCA SK YOPHMIA. YepBoHe 3ab6apBneHHs
XapaKTepHe ANA TakuxX TBapWH CMepKOBOT 30HW, AK MOPCbKUIA OKyHb, 4YepBo-
HUiA Kopas, Pi3HipakonogiGHi i iH.

Y Oesknx BufiB, L0 MELIKalOTb 6ins MOBEpXHi BOAOMM, o4i po3ains-
HOTbCS Ha ABI YAaCTWUHU 3 PI3HOKO 3AATHICTIO A0 3a/I0M/IEHHS MPOMEHIB CBIT/A.
OpHa nonosuHa oka (BepxHs) 6a4nTb B MOBITPI, HYKHA - Y BOAi. Taka "4o-
TUPMOKICTL" XapaKTepHa 15 >KyKiB-BepTAUOK, PUOKM YOTUPUOK amMepuKaH-
CbKuii Anablepx [eirapknalTux, 0AHOIo 3 TPONIYHMX BUAIB MOPCbKUX coba-
yok OiaioTTT/wcw (puc. 6.3).

MornnHaHHA CBiTNa TUM CU/bHILLE, YAM MEHLLE MPO30PiCTb BOAY, AKa
3a/1eXMUTb Bifj KifbKOCTI 3BAXEHWX B Hill YaCTMHOK. IMpo3opicTb xapakTepu-
3yt0Tb FPaHUYHOIO IMOMHOD, Ha AKIl Le BUAHO BiNniA anck, WO creuianbHo
OnycKaeTbesl, AiameTpom 6am3bko 20 cm (auck Cekki). Hainposopilui Boan
- B CapracoBomy Mopi - AMCK BUAHO A0 FAMbuHK 66,5 M. B Txomy okeaHi
anck Cekki BUAHO 1o 59 M, B IHaiicbkomy - a0 50, B HEBENIMKMX MOPSAX - [0
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5-15 m. Mpo3opicTb pivoK B cepeaHboMy 1-1,5 M, a B HalikanamyTHiLINX pi-
yKax, Hanpuknag B cepefHboasiaTcbknx Amyaap's i Cupaap'a, BCbOro AeKi-
NbKa caHTMMeTpiB. Came TOMY MeXXa 30HM (DOTOCUHTE3Y CU/IbHO Bapitoe B pi-
3HMX BOAOWMAX. Y HaMuMCTIlLMX BOAax ey(hoTuuHa 30Ha, abo 30Ha hoTo-
CUHTe3y, cArae go rnmbuH noHag 200 M, cmepkoBa, abo AnchoTuyHa 30Ha
3alimae rnmémuHm go 1000-1500 wm, a ravblue, A0 adhOTUUYHOT 30HM, COHAYHE
CBIT/IO He NMPOHMNKAE 30BCiM.

A b

Puc. 6.2. Pubu, oui skux NpucTocoBaHi A0 30py 5K y BOZi, Tak iy NoBiTpi
(.B. Hikonbcbknid, 1974):

A - yoTupurnasa puba Anableps tetraphtalmus L.

B - yotupurnasa puba mopcbkuii cobadka Dia/omnus fuscus Clark.

Y TeMHUX rnbrHax oKeaHy SiK [Xepeno 30p0oBOT iHhopMaLil opraHis-
MW BUKOPUCTOBYIOTb CBIT/0, L0 NPOAYKYHOTb XMBI iCTOTU. CBITiIHHSA XXMBOIO
OpraHiamy OTpuMMano HasBy 6iontomiHecueHUiss. Bugwn, Wo CBIiTATLCA, €
Maike y BCiX Knacax BOAHWUX TBapMWH Bif HaANpOCTILLMX A0 pub, a TaKoX ce-
pep 6aKTepiil, HMXKYMX POCANH i FpubiB.

Ximis 6iontomiHecueHUiT 3apa3 gocuTb fobpe BMBYEHa. Peakuil, Lo
BUKOPUCTOBYIOTLCA A9 reHepauii cBiTna, pisHOMaHiTHI. Ane y BCiX BunNag-
Kax Le OKWCMIEHHS CKIafHUX OpraHiyHUX crnonyk floundepuHis 3a 4onomMo-
roto 6iNKoBMX KaTanizaTopis nroundepas. Mig yac peakuii HaAINLLIOK eHeprii
36y KeHOT MONEeKY NN NIoUMMEPUHY BULINAETLCA Y BUTNAAI KBAHTIB CBIT/a.

CBITiHHA MOXe i He BigirpaBaTi 0c06/MBOT €KOMOTiYHOT PO B XKUTTI
BUAY, a 6yt NoBGiYHMM pe3ynbTaTOM XUTTELIANbHOCTI KNITWH, AK, Hanpu-
Knag, y 6aKkTepiii abo HMKUMX POCAWH. EKOMOriYHY CYTHICTb BOHO OTPUMYE
TiNbKW Y TBapUH, L0 MatOTb AOCTaTHLO PO3BUHEHY HEPBOBY CMUCTEMY i Opra-
HW 30py. Y 6araTbOX BUAIB OpraHu CBITiHHS HabyBalOTb Ay>e CKMafgHoi 6y-
[0BW 3 CMCTEMOI BIiA6MBaYiB i NiH3, WO MigCUNIOKOTL BUMPOMIHIOBAHHS
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(Puc. 6.3). Hu3ka punb i ronoBOHOrMX MOJIKOCKIB, HE 34aTHUX FeHepyBaTy CBi-
T10, BUKOPUCTOBYE CUMOBIOTMUHUX GaKTepild, WO PO3MHOXYHOTLCS B crelia-
NBHUX OpraHax LWx TBapuH.

2

Puc. 6.3. OpraHu cBiTiHHS BogHUX TBapuH (I.B. Hikonbcbknid, 1974)

1- posnopgin opraHiB CBITIHHA Ha Tini rMM60KOBOAHOT pMbK iaT panycies
2 - CcBIiTHUI opraH rnMbokoBoAHOT pnbu Argyropelecus alll i3

a- nirMeHT; 6 - pednekTop; B- CBITHE TiNO; I - JiH3a

BiontomiHecueHUis Mae B XXWTTi TBAPMH B OCHOBHOMY CUTHa/lbHe 3Ha-
YeHHsA. CBITNIOBI CUTHAIM MOXYTb CNyryBaTyv Ans OpieHTauil B 3rpai, 3any-
YeHHs! OCOOMH HLUOT CTaTi, NigMaHIOBaHHS XepTB, 415 MacKyBaHHS abo BTe-
yi. Hanpuknag, cnanax cBiTna Moxe 6yTW 3aXMCTOM Bif XWXKaka, 3acninio-
KoUK 1Ai0ro abo Ae30pieHTYOUN Moro. MOGOKOBOAHI KapaKaTuLi, pATYHUYMCh
Bifl BOpOra, BUMNyCKalOTb XMapy CeKpeTy, L0 CBITUTbCA, TOAI AK BUAW, WO
MELLUKatoTb B OCBIT/IEHUX BOAAX, BUKOPUCTOBYIOTb ANA L€l METU TEMHY pi-
AVHY. Y [eAKNUX AOHHMX 6araTOLLETUHKOBMX YepB'sKiB - MOJIXeT - OpraHu,
O CBITATLCS, PO3BMBAOTLCS 4O Mepiody [03piBaHHA CTaTeBMX MPOAYKTIB,
NPUYOMy CBITATLCA ACKPaBiLLe Y CaMOK, a O4i Kpalle po3BUHEHI y camuiB. Y
XWXKUX TMBOKOBOAHMX prb i3 psiay BYAUIbHUKOBMX MEPLUNA MPOMiHb CMWH-
HOro MnaBLs 3MILLEEHWIA A0 BEPXHbLOT LLENenu i NePeTBOPEHNIA Ha THYYKe "BY-
Annunue”, Wo Hece Ha KiHUi 4epBOMOgi6HY MpMMaHKy - 3a103Yy, 3arnoBHEHY
CNM30M 3 BakTepisimu, WO CBITATLCA. Perynoum npuToK KPoBi 40 3a103u i,
OTXKe, MocTayaHHs! GaKTepiil KNCHeM, pnba MoXe A0TNbHO BMKIMKATK CBi-
TiHHA "NpuMaHKK”, a iIMITyouM pyxun Yeps'aka i nigmaHoBaT 3006m4.

Y HaseMHii1 06CTaHOBLi 6i0NOMIHECLIEHL|iS PO3BMHEHA NULLE Y Hebara-
TbOX BWAiB, HANCU/IbHILLE - Y XKYKIB 3 POAMHM CBITASKIB, SKi BUKOPUCTOBY-
l0Tb CBITNOBY CUrHaMi3aLit0 415 NPMMaHIOBaHHS 0CO6MH IHLLOT CTaTi B CMep-
KOBWIA a0 HiYHWIA Yac.
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Cnocobu opieHTayii TBapyH y BOAHOMY CepenoBuLLi

XKnTTa B NOCTIliHNX CYTiHKaX abo B MOPOL|i CM/IbHO 0OMEXYE MOXN-
BOCTi 30p0BOT OpieHTaLil rigpo6ioHTIB. Y 3B'A3KY 3 LUBUAKMM 3racaHHsIM CBi-
TNIOBUX NPOMEHIB Y BOAI TBAPWMHW HaBiTb 3 [06pe PO3BUHEHUMU OpraHamm
30pY OPIEHTYHOTLCA 3a TX AONOMOrO Nnwe Ha 6/1M3bKili BIACTaHI.

3BYK PO3MOBCIOMKYETLCA Y BOAI LUBMALLE, HIXX B MOBITPi. OpieHTauis
Ha 3BYK pO3BMHEHa Y Tigpo6ioHTIB B LiNOMYy Kpalle, HiX 30poBa. Psg sugis
YNOB/IOE HaBiTb KOMIMBAHHA AYXXe HWU3bKOI YacToTu (iH(hpasByKK), WO BUHU-
KaroTb MPU 3MiHi PUTMY XBW/b, | 3aBYaCHO OMYCKAETbCS Nepeq LTOPMOM 3
MOBEPXHEBUX LUAPIB BOAU A0 rAmnbimx (Hanpwknag, Megysw). barato meLu-
KaHLiB BOLOMM - ccaBLi, pubu, MOKOCKW, pakonogibHi - cami B1AaloThb 3BY-
Kv. Pakonofi6Hi 34iCHIOTL Le TepTaM ofHe 06 0HOro Pi3HMX YacTWH Ti-
na; pubun - 3a AOMNOMOrol0 NnaBanbHOro Mixypa, rOTKOBMX 3y6iB, Lienen,
NPOMEHIB TPYAHUX MMaBHMKIB i iHWMMK cnocobamun. 3BYKOBa CUrHanisauis
CNYXXWUTb HayacTiwe Ans BHYTPILUHbOBMAOBUX B3aEMMWH, Hanmpukiag A
opieHTauiT B 3rpai, 3a/y4YeHHs1 0COBUH iHLWIOI cTaTi i 0Co6MBO PO3BMHEHA Y
MeLLKaHLIB KaflaMyTHUX BOJ, i BEIMKUX TIMOWH, LLIO XMBYTb B TEMPSIBI.

Pag rigpo6ioHTIB po3LLYKYE DKY | OPIEHTYETLCS 3a AONOMOIOK eX0/0Ka-
UiT - CNpUIAHATTI BIAOWUTUX 3BYKOBUX XBW/b (KUTOMOAIGHI). Barato XT0 cnpwii-
Mage BiAOWTI eNeKTPUYHI iMMYNbCKU, CTBOPIOKOYM MPY MaBaHHI eNeKTPUYHI pos-
psan pisHoT Yactotn. Bigomo 61am3bko 300 BugiB pmb, 30aTHMX reHepysaTy
€NEKTPUKY | BUKOPUCTOBYBATM T 4715 opieHTauii i curHanisauii. Tak, NpiCHOBO-
[la pmbKa BoasHwWiA cnoH (MorTyrw konTiTe) nocunae go 30 imnynbeiB 3a ce-
KyHAY, BUSBNAOUN 6e3XpebeTHMX, SKMX BOHa 3400yBac B pigkomy myni 6e3
fonomoru 3opy. YactoTa po3pagis y Aesknx MOpcbKux pub goxoguts go 2000
iMMynbCiB 3a CeKyHAy. Paf pmb BUKOPUCTOBYE eNEKTPUYHI MO TakoX AnA 3a-
XWUCTY i Hanagy (eneKTpUUHUIA CKaT, eNeKTPUYHIIA Byrop i iH.).

[ns opieHTauUii B rMMGUHI CNY>XWTb CNPUIAHATTS TiAPOCTaTUUYHOIO TUC-
Ky 3a [JONOMOrOK CTaTOUMCTIB, ra3oBMX Kamep i IHLIKX crielianizoBaHuUX op-
raHis.

Haii6inblw cTapofaBHilii cnoci6 opieHTauil, BNacT1BWiA BCIM BOAHUM
TBapUHaM - CMPUIAHATTA XiMi3My cepefoBuLLa. XeMOopeLenTopn 6araTbox
rigpo6ioHTIB MalOTb Haa3BUYalHY YYTAMBICTb. Y TUCAYOKIIOMETPOBUX Mir-
pauisx, ski xapakTepHi gns 6araTbox BUAiB p1b, BOHW OPIEHTYIOTLCSA B OCHO-
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BHOMY 3a 3aMaxoM, 3 BPaXkalouol TOYHICTHO 3HAXO0AS4M Micls HEePecTOBWULL
abo Haryny. EkcrnepvMeHTa/IbHO [0BefEeHO, HanpuKnag, Lo f0coci, WTYYHO
no36aBfieHi HIOXY, He 3HaXoAsATb FMp/fa CBOET PiUKM, MOBEPTAOUNCh Ha He-
PECT, ane HIKON He MOMUISIOTLCS, KO0 MOXYTb CNpUiAMaTK 3anaxu. ToH-
KICTb HIOXY HaA3BUYaHO BenuKa y pvb, WO 34iNCHIOTL 0C06AMBO AaneKi
mirpadiii.

HaseMHO-NOBITPsiHE CepeaoBULLE XUTTSA

Ha3eMHO-NOBITPsSHE CepefloBULLE - HANCKNafHille 3a eKoNorivyHMMU
ymMoBamu. YXKWTTS Ha CyX0foAi BUMarasio Takmx NpUcTocyBaHb, SKi BUSBUN-
CSi MOX/IVMBMMM NIMLLIE MPY JOCTaTHLO BUCOKOMY PiBHI opraHisauii SK poc/mH,
TaK i TBApuWH.

MoBITPA AK €KOJIOTIYHUI YMHHUK ANS Ha3eMHUX OpraHiamiB

Hu3bKa WiNbHICTb MOBITPA BM3HA4Ya€E MOro many MigliioMHy cuny i He-
3HayHy cuy onopy. MewwKaHui NOBITPAHOrO cepefoBumLLia MOBUHHI MaTu
BIaCHY OMOPHY CUCTEMY, LIO MIATPUMYE TiNO: POCANHW - Pi3HOMaHITHI Me-
XaHiYHi TKaHUHW, TBapUHW - TBEPAWIA ab0, 3HAYHO piALle, FigpoCTaTUYHNIA
ckenet. Kpim Toro, BCi MeLKaHLi NOBITPAHOIO cepefoBuLLia TICHO NOB'A3aHi 3
NOBEPXHELD 3eM/i, fiKa CNyrye iM 41 NPUKPINIeHHs i onopu. XXutra B 3Ba-
YKEHOMY CTaHi B MOBITPi HEMOX/MBE.

Besniyu MikpoopraHi3MiB i TBapuH, CNOPW, HaCiHHS, NIOAM i NUIOK poC-
JINH PerynsipHo NPUCYTHI B NOBITPI | PO3HOCATLCA MOBITPAHUMM Tedismu, b6a-
rato TBapwH 3AaTHi 40 aKTMBHOIO MOMLOTY, NPOTE Y BCIX LMX BUAIB OCHOBHA
(OYHKLA TX XXMTTEBOTO LMKAY - PO3MHOXEHHS - 3[iACHIOETLCA Ha MOBEPXHI
3emfi. Ans 6inblIoCTi 3 HUX NepebyBaHHA B MOBITPI MOB'A3aHe TiflbKK 3 PO3-
CeNneHHAM abo NOLLYKOM 3406uui.

Mana WifbHICTb NOBITPS 06YMOB/IHOE HU3bKY OMiPHICTb MEPECYBaHHIO.
Tomy 6arato HaseMHWX TBapWUH BUKOPWUCTOBYBa/IM B XOAi €BOMOLLIT €KOSOri-
YHi BUrogu Liel BNacTMBOCTI cepefoBuLa, HabyBLUM 3[4aTHICTb 4O MOMbLOTY.
[lo akTMBHOro nonboTy 34aTHi 6ina 75 % BWAIB BCIX HA3eMHUX TBapuWH, ne-
PEBAXXHO KOMaxw i NTaxu, asne TpanisTbCa NiTyHW i cepep, ccaBUiB i penTu-
NiiA. JTiTatoTb Ha3eMHi TBapVMHN B OCHOBHOMY 3a AOMOMOrOK MYCKY/IbHUX 3Y-
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CWAb, ane AesKi MOXYTb | NaHyBaTK 3a paxyHOK NOBITPAHUX Tedil.

Y 6araTbOX BU[iB PO3BUHEHA aHEMOXOPisl - PO3CENIEHHS 3a 4OMOMO-
rol0 NOBITPAHUX MOTOKiIB. AHEMOXOpPIS XapakTepHa AJ/1 CNop, HaCiHHA i
NNOAIB POCAWH, LUCT HaMMpOCTilmMX, APiGHUX Komax, naBykiB, pakonogi6-
Hux. OpraHismu, WO MacMBHO MEPEeHOCATLCS NOTOKaMU MOBITPS OTPMManM B
CYKYMHOCTI Ha3BY aepomn/IaHKTOHY 3a aHAOTIE0 3 NNaHKTOHHUMU MeLLKaH-
LsIMU BOZHOrO cepegoBuLia. CnevianbHi aganTauii 4ns NacMBHOrO NobLOTY -
fyxe Api6bHi po3mipy Tina, 36inblUeHHA AOro Mol 3a paxyHOK BMPOCTIB,
CUNIbHOTO po34YneHyBaHHSA Tina, BEIMKOT BIAHOCHOT MOBEPXHI KpW/1, BUKOPUC-
TaHHS NaBYyTUHHS TOLLO.

Mana wWinbHiCTb NOBITPS 00YMOBHOE i MOPIBHAHO HU3bKWIA TUCK Ha
Cyxofoni. Y HopMi BiH AopiBHIOE 760 MM pT. CT. I3 36ifbLUEHHSIM BUCOTU Hag,
piBHEM MOpPSi TUCK 3MeHLLYeTbes. Ha BucoTi 5800 M BiH JOPIBHIOE NnLle Mo-
NOBWHI HOPM&/ILHOTO. TakUM YMHOM, HW3bKUIA TUCK MOXE 0O6MeXyBaTh po3-
MOBCIOPKEHHSA BMAIB B ropax. [ 6inbLIOCTi XpebeTHUX BEPXHA MeXa XKUTTA
NeXxuTb 61136k 6000 M H.p.M. 3HVXKEHHSA TUCKY CMIPUYUHSE 3MEHLLEHHA 3a-
6e3neyveHOCTi KUCHEM i 3HEBOAHEHHS TBAPWH 3a paxyHOK 36i/bLUEHHS YacTo-
TV auxaHHA. MNprubamnsHO Taki X MeXi NpoCyBaHHSA B FOPW BULMX POC/MH.
[Jewo BuTpmBanilli YneHUCTOHOr i (HOroxBoCcTKM, KAili, NaBykun), AKi MOXYTb
TPanasTUCS Ha TbOA0BUKAX, BULLE 3a MEXY NOLUMPEHHS POC/IMHHOCTI.

B uinomy Bci HaseMHi opraHiamu Habarato 6ifbll CTeHOBATHI, HiX BO-
[Hi, OCKi/IbKM 3BMYaiHi KOMMBAHHSA TUCKY B HaBKOMLLHLOMY CepefoBuLLi
CTaHOBAATL JONi aTMOc(epw i HaBiTb ANa NTaxis, WO NiAHIMAIOTLCS Ha BeNu-
Ky BMCOTY, He MepeBunLLy0Tb 1/3 HOpManbHOro.

rasoBuiA cknag noeiTps. OKpiM i3nYHMX BNaCTUBOCTEl NOBITPAHOIO
cepefoBvLa, ANs ICHYBaHHSA HA3eMHUX OpraHi3MiB HaA3BUYaNHO BaXKMBUMU
€ oro xiMiyHi 0co6nmBoCTi. [a30BMiA Cknag MOBITPS B MPU3EMHOMY  LUapi
aTMocdepn [JOCUTb OAHOPIAHWIA BiHOCHO BMICTY TO/IOBHUX KOMMOHEHTIB
(asoT - 78,1 %, KuceHb - 21,0, aproH - 0,9, Byrnekucauii ras - 0,035 % 3a
06'eMOM) 3aBAAKM BUCOKIA AnY3iiHil 30aTHOCTI rasis i nocTiiiHoOMy nepe-
MillyBaHHI KOHBEKLIAHAMM i BITPOBUMM NOTOKaMMU.

BUCOKMIA BMICT KACHIO CMPUAB NiABULLEHHIO 0OMIHY PEYOBUH Y Ha3eM-
HMUX OpraHi3miB y NOPiBHAHHI 3 NepBMHHOBOAHMMU. Came Yy Ha3eMHOMY Ce-
pefoBULLi. Ha 6a3i BUCOKOT etheKTUBHOCTI OKMCAOBa/IbHUX MPOLECiB B opra-
Hi3Mi, BUHMK/1a FTOMOMOTEPMIs TBApPUH.
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BMmicT BYrnekucnoro rasy MoXe 3MiHIOBaTUCA B OKPeMMX AiNsiHKax
MPV3EMHOrO Lapy MOBITPA B JOCWUTL 3HAYHUX Mexax. Hanpuknag, 3a BigcyT-
HOCTI BITPY B LIEHTPi BE/IMKMX MICT KOHLEHTpaLis Moro 36inbLUyeThcs B fe-
CATKM pasiB.

3aKoHOMipHi f060BI 3MiHWN BMICTY BYTNEeKMCNOTU B NMPU3EMHUX LUapax,
MoB'A3aHi 3 pUTMOM (POTOCUHTE3Y POC/MH. CEe30HHI 3MiHW 06YMOBEHI 3Mi-
HaMW IHTEHCMBHOCTI AMXaHHS >XMBWUX OPraHiamiB, nepeBaXKHO MiKPOCKOMiy-
HOro HacefieHHs1 rpyHTiB. TMiABWLLEHE HACUYEHHS NOBITPS BYINEKUCIUM ra-
30M CMOCTepiraeTbCs B 30HaxX BY/IKaHIYHOI aKTUBHOCTI, 6ins TepmasibHMX
[oKepen i IHWKUX Nig3eMHUX BUXOAIB LibOro rasy.

Y nNpupofi OCHOBHWUM [KEpesioM BYI/IEKMCO0TU € TaK 3BaHe I'pyHTOBE
AUXaHHA. TPYHTOBI MIKPOOPraHisMu i TBapuUHW AUXAlOTb [yXKe IHTEHCUBHO.
Byrnekucnuii ras audyHaye 3 rpyHTy Ao aTMoctepn, 0Co6MBO aKTUBHO Mif
yac gouly. barato /oro BMAINAKTb IPYHTU NOMIPHO BOAOr, Taki, WO fo6pe
nporpiBatoTbCs, 6arati opraHiyHUMK 3anulikamn. Hanpuknag, rpyHT 6yko-
BOro nicy suainse C02sig 15 40 22 Kr/ra 3a roanHy, a 36igHeHWA niwaHwnii
BCbOro 2 Kr/ra.

A30T NOBITPA AN GiNbLIOCTI MeLlKaHLUiB Ha3eMHOro cepefoBuLia €
iHEPTHUM ra3oM, afie HM3Ka NPOKapPioOTUYHMX OpraHi3amiB (6ynb60YKOBI Bak-
Tepii, a30To6aKTep, KNOCTPUAIT, CMHLO-3eMeHi BOAOPOCTI i iH.) MalOTb 34aT-
HICTb acvMIfnoBaTK MOro i 3ayyatu Ao 6i0N0rivYHOro Kpyroooiry.

I'pyHT i penbed. MorofdHi i kKNiMaTU4YHi 0COBIMBOCTI
Ha3eMHO-MOBITPSAHOrO cepefoBuLLa

EfadiyHi UMHHMKK cepegoBuLia. BnacTmBoCTi IPYHTY i penbed Mic-
LIeBOCTi BN/IMBAKOTb HA YMOBM XMUTTS HA3eMHUX OpraHi3MmiB, B MepLly yepry,
POCNMH. BnacTnBOCTi 3eMHOT MOBEPXHI, L0 3AIACHIOTL BNIMB Ha i MeLLKa-
HUiB, 06'¢4HYIOTb Ha3BOIO egadhiuHi YUMHHUKK cepegoBuMa (Big rped. “efa-
(hoH" - migcTasa, yHT).

Penbeth MicLLEBOCTI | XapaKTep rpyHTY BMNAMBaKYyp. Ha cneyudgiky nepe-
CyBaHHs TBapuH. Hanpuknag, KonuTHi, cTpaycu, ApoXeu, L0 XMUBYTb Ha Bi-
OKpUTUX npocTopax, MoTpebytoTs TBEPLOro rPYHTY A1 MOCUAEHHS BIALITO-
BXYBaHHS Mij yac WBMAKOro Bira. Y siuiipok, L0 MeLKarTb Ha CUNKUX Mic-
Kax, nanbli 0619MOBaHi 6axpOMOK0 3 POrOBUX /TYCOUOK, fiKa 36i/bLUyE NnoBe-
«
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PXHIO onopwu. [N HazeMHMX MeLUKaHLiB, L0 PUtOTb HOPW, LWiNbHI IPYHTK
HecnpuATAMBI. XapakTep rPYHTY B psfi BUMNaAKiB BNAMBaE Ha po3nofin Ha-
3eMHUX TBapWH, LLO PUIOTb HOPW, 3apUBAIOTLCA B IPYHT A1 NOPATYHKY Bij
CMeKun abo XMXKakiB, BiIKNaaaTb Y I'PYHTI aiius.

IPYHT sk Micue icHyBaHHs. OCOBGMMBOCTI IPyHTY

PYHT € PUX/IM TOHKIM MOBEPXHEBUM LLAPOM CyXOf0/y, L0 KOHTaK-
Tye 3 MOBITPSHUM cepefoBULLEM. He 3Baaloun Ha He3HauHy TOBLUMHY, Us
060/10HKa 3eMNi rpac HalBaXKMBILLY PO/b B PO3MOBCIOMKEHHI XUTTS. [PYHT
€ He MPOCTO TBEPAMM TiNOM, AK GiNbLIICTb Mopig niTocdepn, a CKNagHO
TPU(ha3HOI CMUCTEMOIO, B AKii TBEpAi YaCTMHKU OTOYEHI NOBITPSM i BOAOLO.
BiH NpoHW3aHWA NOPOXHWHAMK, 3aMOBHEHUMMW CYMILLLLIKO rasiB i BOLHUMU
po34MHamMu, i TOMY B HbOMY CK/1aJat0TbCs Haa3BMYaliHO Pi3HOMAaHITHI YMOBU,
CNPUATAMBI ANA XKUTTA 6e3M1idi MIKpo- i MakpoopraHiaMiB. Y rpyHTi 3rna-
[DKEHi TemnepaTypHi KOSIMBaHHA B MOPIBHAHHI 3 NPU3EMHUM LLAPOM MOBITPA,
a HasBHICTb I'PYHTOBUX BOA, | MPOHWKHEHHS OMafiB CTBOPIOKOTL 3amnacu BoJo-
rn i 3a6e3neyvyoTb PEXMUM BOJSIOFOCTi, MPOMDDKHUIA MiDXK BOAHWUM | HAa3eMHUM
cepefoBULLEM. Y TPYHTI KOHLEHTPYHOTLCA 3anacu OpraHivyHuX i MiHepaibHUX
PEYOBMH, WO NOCTaBAAKTLCA BIAMMPAKOYOK POCAUHHICTIO | Tpynamu TBa-
pVH. Bce Le BU3HAYaE BeIMKY HACUYEHICTb IPYHTY XUTTSAM.

B cepefHbOMy Ha 1 M2r'pyHTOBOrO Lapy MicTUTbLCA 6inbie 100 mMapa,
KNITUH HalinpocTiwmnx, MiNbAOHW KOMOBEPTOK i TUXOXOAOK, AECATKN Miflb-
MOHIB HemaTog, AECATKM i COTHI TUCAY Kniwiis i Konem6os, TUCAYI THLUNX
UNEHUCTOHOIMX, AECATKN TUCAY eHXNTpeid, AeCATKM i COTHI fOLLOBUX YepB's-
KiB, MontocKiB i IHWKNX Ge3xpebeTHMX. Kpim Toro, 1 cM2rpyHTY MICTUTL fe-
CATKM i COTHI MiNbiAOHIB GakTepiil, MIKPOCKOMIYHMX FpKn6GIB, aKTUHOMILIETIB
Ta iHWMX MIKpoopraHi3miB.

HeoaHopigHiCTL YMOB B I'pYHTI HaliuiTKiLLIe BUABNSETLCS Y BEPTUKA/b-
HOMY HanpsMi. 3 rNBGUHOKO Pi3KO 3MIHIOETLCS PAS, HANBAXKIMBILLNX eKOMOori-
YHUX YMHHWKIB, LIO BNAMBAKOTb Ha XXUTTSH MeLLKaHLiB r'pyHTy. Mepw 3a Bce
Lie BiIHOCUTLCA A0 CTPYKTYpWU IpyHTY. B Hill BUAiNAOTL TP OCHOBHI ropu-
30HTK, LLO PO3PI3HAOTLCSA 32 MOPONONIYHUMM | XiIMIYHUMMW BNACTUBOCTSIMU:

1) BEPXHili NeperHinHo-akyMynsaTUBHUIA FOPU3OHT A, B AKOMY HaKoMu-
YyeTbCA | MEPETBOPIOETLCA OpraHiyHa pevyoBuHa i 3 SKOro NPOMUBHUMU BO-
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[laMN 4acTWHa CMNOJTYK BUHOCUTLCS [JOHU3Y;

2) inoBianbHNUiA TOPU3OHT B, A€ 0CigaloTb i MepPeTBOPHOOTHCA BUMMTI
peyvoBUHY;

3) MaTepuHCLKY nopofy, abo ropmsoHT C, matepian sKoi nepeTBopto-
€TbCA B IPYHT.

B MexaxX KOXHOro ropusoHTY BUAINATbCS Ginbll APiGHI wapw, wo
TakKoX ICTOTHO Bifpi3HAIOTLCS 3a BNacTUBOCTAMMW. Hanpuknag, B 30Hi NoMip-
HOro KNiMaTy nif WNinbKoBMMK ab0 3MiLLaHUMK flicamy TOPU3OHT A CKNaja-
€TbCA 3 NIACTUIKN (A0) LUAPY PUX/IONO CKYMYEeHHS POCAMHHUX 3a1ULLKIB, Te-
MHO03a6apB/IEHOro rymycoBoro wapy (Ai), B IKOMY YaCTMHKW OpraHiyHOro
NOXOMKEeHHA MepeMillaHi 3 MiHepabHUMK, | NiA30A1CTOrO Wwapy (A none-
NACTO-CIPOro 3a Ko/sibOpoM, B KOMY MepeBaXkatoTb CMOSYKU KPEMHito, a BCi
PO3YMHHI PEYOBUHM BUMUTI B FMNOUHY IPYHTOBOrO Mpodinto (entoBianbHWiA
Wwap). AK CTPYKTYypa, Tak i XiMi3M LmMX LIapiB fyXe Pi3Hi, i TOMY KOPIHHS po-
CNWH | MeLLKaHLi IPYHTY, NepeMmiLlyroumcb BCbOro Ha feKifbka CaHTUMETPIB
Bropy abo foHu3y, NOTPanstoTb B Pi3Hi YMOBU.

PO3MipK MOPOXHWH MK YaCTUHKaMW I'pYHTY, NpUAATHUX ANS NPOXU-
BaHHS B HMX TBapWH, 3a3BMYail LUBMAKO 3MEHLUYIOTLCS 3 FnbuHOK. Hanpu-
Knafl, B NyYHNX I'PyHTaxX CepefHii giaMmeTp NOPOXKHWH Ha rnbuHi 0-1 cm cs-
rac 3 MM, 1-2 cM - 2 MM, a Ha rnBKUHI 2-3 CM - BCbOro 1 mMMm; rambule rpyH-
TOBI Nopu Le APi6HIWI. LLLiNbHICTb FPYHTY TaKoX 3MIHIOETLCS 3 TIMBUHOLO.
HainbinbLu puxai wapu Ti, WO MICTATb 0praHiyHy peyoBuHy. opo3HICTb LmX
LUapiB BM3HAYAETLCA TWUM, WO OpPraHiyHi PevyOBUHWN CKMEHOOTb MiHepasibHi
YaCTUHKM B KPYMHiLWLi arperatu, 06'eM NOPOXHUH MK SKMMW 36iNbLUYETHCS.
Haiibinblu WwinbHWin 3a3BuYaid iNtOBialbHWIA TOPU3OHT B, 3LIEMEHTOBaHWIA
BUMUTUMW [0 HbOTO KOJOIAHUMM YaCTUHKAMU.

Bonora B rpyHTi HasiBHa B pi3HMX cTaHax: 1) 3B'a3aHa (rirpockoniyHa i
NNiBKOBa) MILHO YTPUMYETLCSA MOBEPXHEID I'PYHTOBUX YaCTUHOK; 2) KaninsapHa
3aiivae pibHi Nopw i MOXKe NMepecyBaTuCs N0 HUX B Pi3HUX HanpsMax; 3) rpa.i-
TauifiHa 3aMoOBHIOE KPYMHilli MOPOXHWMHW i MOBO/I MPOCOYYETLCA BHM3 Nif
BNAVBOM CUAM TSKIHHS; 4) naponogibHa MicTUTLCA B rpyHTOBOMY MOBITPI.

BwmicT BOAM HEOAHAKOBUIA B Pi3HUX I'PYHTaX | B Pi3HMIA vac. FAKLWO ayxe
6araTo rpaBiTaliiHOT BONOTK, TO PEXWUM I'PYHTY 6/M3bKWIA 00 PEXMMY BO-
[OAM. Y CyxXOMy I'PYHTI 3a/MWAETbCA TiNbKX 3B'A3aHa BoAa i YMOBM Habnu-
XalTbCs [0 HazeMHUX. IMpoTe HaBiTb B Halbifbl CyXMX IpyHTax noBiTps
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3aBXan 6ifnbll BOMOre HiXK HaseMHe, TOMY MeLUKaHLi IPYHTY 3HA4YHO MeHLL
YyTAMBI A0 3arpo3v BUCUXaHHS, HIXX Ti, LLIO MELLKatOTb Ha MOBEPXHI.

Cknag, r'pyHTOBOrO MOBITPA AOCUTb MiHAMBWIA. 3 FIMOWMHOK B HbOMY
3Ha4YHO najJae BMICT KUCHIO | 3pOCTae KOHLEHTpaLis BYrieKucnoro rasy. Y
3B'A3KY 3 HasfBHICTIO B IPYHTI OpraHiYyHMX pPeyvyoBWH, LU0 PO3KIadalTbCs, B
'PYHTOBOMY MOBITPi MOXe OYTW BUCOKA KOHLIEHTpaLis TakuX TOKCUYHMUX ra-
3iB, AK amiaK, CipKoBOA€eHb, MeTaH. Mpwu 3aTONNeHHi 'PYHTY ab0 iHTEHCUBHO-
MY THUTTI POC/IMHHNX 3a/IULLKIB MiCLAMIN MOXYTb BUHWUKATU MOBHICTIO aHae-
POGHI yMOBMW.

KonuBaHHsA TemnepaTypu 3HauHi MnLie Ha NOBEPXHi FPYHTY. TyT BOHU
MOXYTb OYTW HaBiTb CMMbHILLI, HIDXX B NpM3eMHOMY Lapi nositps. MpoTte, 3
KOXXHVM CaHTUMETPOM Yrnn6 Ao60Bi i CE30HHI TeMnepaTypHi KOMBaHHA CTa-
t0Tb BCE MeHLLE i Ha rMBuHI 1-1,5 M NpakTUYHO BXe He MPOCTEXYHOThCS.

Bci ui 0co6aMBOCTI NpU3BOAATL A0 TOrO, WO, HaBiTb 3a HAABHOCTI iCTO-
THOT HEOAHOPIAHOCTI eKOJOriYHMX YMOB B TPYHTI, BiH BUCTyNae fK focrtar-
HbO cTabinbHe cepefoBuLLe, 0COBMMBO ANA PYXIMBUX OPraHiamie. TpeHp
rpagieHTiB TemnepaTypu i BONOrocTi B FPYHTOBOMY Npodqini 4O3BOMSE I'PYH-
TOBMM TBapMHaM LUASXOM He3HauyHUX nepemilleHb 3abesnedyBaTu cobi Bif-
NOBiAHI EKOMOTiYHI YMOBW.

MelwKaHLi IpyHTY

HeofHOpigHICTb I'PYHTY NPU3BOAMTL 4O TOrO, LU0 ANA OpraHismis pis-
HKX 3a po3Mipamuy BiH BUCTYNaE 5K pi3He cepefosuLLe. 19 MiKpoopraHiamis
0C06/MBe 3HAYEHHS MaE BeNMYe3Ha CyMapHa MOBEPXHS I'PYHTOBUX YaCTUHOK,
OCKIiNIbKN Ha HMX afcopbyeTbCA nepeBaXkHa YacTMHA MIKPOOHOIO HaceneHHs.
CknagHicTb I'pyHTOBOrO CepefloBMLLA CTBOPKOE BE/IMKA PI3HOMaHITHICTb YMOB
AN camnx PisHUX (yHKLiOHa/IbHUX Tpyn: aepobis i aHaepo6iB, CNoXuBayis
OpraHivyHuX i MiHepanbHMUX cnonyk. Ana posnoginy MikpoopraHiamiB B I'pyHTI
XapaKTepHUMM € ApiOHI ocepefKm, OCKINbKN HaBiTb BNPOAOBX AEKINbKOX Mi-
NiMeTpiB NapaMeTpu IPYHTOBOIO CepefoByLLa MOXKYTb 3MiHIOBATUCD.

[ns apibHUX I'PyHTOBMUX TBAPWH, AKUX 06'€4HYIOTH Mif HA3BOK MiKpo-
thayHa (HalinpocTilwi, KONoBepT KU, TUXOXOAKM, HeMaToau i iH.), 'PYHT - Ue
cucTeMa MikpoBogoim. o cyTi, ue BOoAHI opraHiamMu. BoHW XMBYTb B I'pyH-
TOBMX MOpax, 3anoBHEHUX rpaBiTaLiiiHOK abo KaninspHOK BOAOK), a YacTu-
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HY XXWUTTA MOXYTb, K i MIKpOOpraHiaMu, 3HaxoauTuca B afAcopboBaHOMY BU-
rnsgi Ha MNOBepXHi YaCTMHOK B TOHKMX MNpoLlapkax niBKOBOI BO/OMM

(Puc. 6.4.).

Puc. 6.4. MikpodayHa rpyHTy (H.M. UepHoBa, O.M. bunosa, 2001):
1-4 - pxryTukosi; 5-8 - roni ame6bu; 9-10 - pakoBUHHI amebu;
11-13 - iHdpy30pii; 14-16 - Kpyrni yepsu; 17-18 - konoBepTku; 19-20 - TUXOXOOKM.

Barato npeACTaBHMKIB TaKMX BUiIB MELLKAE i B 3BMYAliHNX BOAOAMAX.
MpoTe rpyHTOBI (hopmy HabaraTo ApibHile NPiCHOBOAMX i, KPiM TOro, Bigpi-
3HAKTLCS 34ATHICTIO [OBrO 3HAXOAMTUCS B iHLMCTOBAHOMY CTaHi, Mepexu-
BatOUM HecnpusaTAMBI nepiogn. MopiBHAHHS PO3MIpIB NPeACTaBHUKIB MIKpO-
thayHn IpyHTY i BiflbHOXMBYUMX TBapWH CBigyaTb NpPo Te, WO MNPICHOBOAI
ameby maloTb posmipu 50-100 MKwm, rpyHTOBI - BCboro 10-15. OcobnmBo
APi6HI NPefCTaBHUKN MKTYTUKOBUX, HEPIAKO BCbOro 2-5 MKM. ['PyHTOBI iH-
(hy30pil TaKOX MatoTb Kap/IMKOBI PO3MIpW i fO TOMO XX MOXYTb CU/IbHO MiHSA-
T hopmy Tina.

[ns auxatoumx NoBiTpAM A0 KpYMnHIWWX TBapuH IPYHT € HEMOB OU
CUCTEMOIO APibHMX nevep. Takmx TBapuMH 06'¢AHYIOTb Mif HA3BOK Me3odhay-
Ha. Po3mipy npeAcTaBHMKIB Me30hayHU FPYHTIB - Bif AeCATVMX Aonei Mini-
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meTpa 4o 2-3 mM. o uiel rpyny BiAHOCATLCA B OCHOBHOMY Y/IEHWUCTOHOTI:
YMCNEHHI rpynu Kniwis, NepBUHHOGE3KPUAI KOMaxu (KonemG6osm, NpoTypu,
[BOXBiCTKMW), APiGHI BMAN KPUNAaTMX KOMax, GaraToOHIdKKU cuMdinm i iH.
(Puc. 6.5).

Puc. 6.5. MesodbayHa I'pyHTy (H.M. YepHosa, O.M. Bunosa, 2001):
1- nceBAOCKOPMIOH; 2 - ramas3oBuii ki, 3-4 - NaHUWMpHI KiLy;

8-9 - kKonemb6onu.

Y HUX Hemae cneuiasbHUX NPUCTOCYBaHb 0 PUTTS | BOHM NOB3at0Th N0
CTiHKax I'PYHTOBMX MOPOXHWMH 3a AOMOMOrOK KiHUIBOK abo 4epBOnofi6bHo
3BMBaKOYUCh. HacuyeHe BOAAHOK Mapolo rPyHTOBE MOBITPS 40O3BOASE LM
TBapMHam AMXaTu yepe3 MNOKPMBM Tina. Taki TBAPMHW Ay>Ke YyTAuBI 40 BUCK-
XaHHS$l, & OCHOBHUM 3aCc060M MOPATYHKY Bif KOMMBaHHA BONAOrOCTi NOBITPA
NS HUX € NepecyBaHHs Yramb rpyHToOBOro npodinto. Pasom 3 TM, MOXu-
BiCTb Mirpauii no rpyHTOBUX MOPOXXHMHAX B FNIMOUHY OOMEXYETbCS LUBUA-
KMM 3MEHLLEHHSAM AiaMeTpy nop, TOMY NepecyBaHHS M0 MOPOXHUHAX I'PYHTY
[OCTYMHI TiNbKWM HaRApibHilmMm Brgam. KpynHiwi npegctaBHUKU Me3oday-
HW MaloTb [esKi NPUCTOCYBaHHS, LU0 [03BONAIOTL MEPEHOCUTN TUMYacoBe
3HVDKEHHS BOMOrOCTi 'PYHTOBOIO MOBITPS. Lie 3aXMCHI NyCoYKM Ha Tini, YacTt-
KOBa HEMpOHUKHICTb NMOKPUBIB, CYLiNbHUIA TOBCTOCTIHHWIA NaHUmp 3 eniky-
TUKYNIOK0 Y MOEAHAHHI 3 MPUMITUBHOK TPaxeiHOK CUCTEMOIO, WO 3abe3ne-
Yye AMXaHHS.

Mepiogn 3aToM/EHHs I'PYHTY BOAOIO NPeACTaBHUKM Me3odayHu nepe-
XMBalOTb B Bynbballkax nosiTps. MOBITPS 3aTPUMYETLCSH HABKOMO Tina TBa-
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PWH 3aBAAKM TX MOKPMBaM, LLO He 3MOYYHOTLCS, 3a6e3neyeHnX 40 TOro X BO-
nockamu abo nycoykamu. Bynbballka NoBiTPS CAYXUTb Ans APiGHOT TBAPUHU
CBOEPIAHOIO "(hi3nyHOIO 356pot0”. [AuxaHHS BigbyBaeTbCA 3a paxXyHOK KUC-
HI0, ANGYHAYHOUOr0 B NOBITPSHUIA NPOLLAPOK 3 HABKOMULLIHLOT BOAM.

MpefAcTaBHMKM MIKPO- | Me30thayHM 34aTHI MEPEHOCMTU 3MMOBE NPo-
MEp3aHHS TPYHTY, OCKiNbKM GinblUiCTb BUAIB HE MOXYTb NEPeiTN AOHU3Y 3
Luapis, L0 NigdakoTbesa Ail HeraTMBHUX TeMnepartyp.

KpynHiwmnx rpyHTOBMX TBapwuH, 3 po3mipamu Tina Big 2 go 20 MM, Ha-
3MBalOTb MpeAcTaBHUKaMy MakpodayHu. Lle nMYnMHKM Komax, 6araToHixXK-
KW, eHxeTpei'an, gowoBi ueps'saku i iH. (Puc. 6.6). Ona HUX I'PYHT —ifbHe
cepefoBuLLe, WO YAHUTL 3HAYHWIA MexaHiYHWi onip nig vac pyxy. Lli BigHo-
CHO KpynHi hopmy nepecyBatOTbCA B IPYHTI abo pPO3LLMPHOOYM NPUPOAHI
MOPOXHWHW LLISIXOM PO3CYBaHHS TPYHTOBMX YacTUHOK, abo puoYM HOBI XO-
an. O6uasa crnocobu nepecyBaHHA HaknafaroTb BiAOUTOK Ha 30BHILLHIO OY-
[0BY TBapUH.

MOX/MBICTb pyxaTuca MO TOHKMX MOPOXHWUHAX, MaiKe He BAAHUUCH
[0 pUTTS, BNacTuBa TiNbKU BUAAM, IKi MalOTh Tifl0 3 MasIMM NOMepeyHMm ne-
PETUHOM, SIKE 3[jaTHe CU/IbHO 3rMHATMCA B 3BMBUCTMX X0fax (6araToHiXKKu-
KicTAHKM | reodinm).

Puc. 6.6. MakpodhayHa rpyHTy (H.M. YepHosa, O.M. Bunosa, 2001):

1- powoBuii YepB'sK; 2 - Mokpuusi; 3- ryboHora 6aratoHixka; 4 - ABO-
napHoHora 6aratoHikka; 5 - IMYnHKa TYpyHa; 6 - NMUMHKa XyKa-KoBasInka,;
7 - BOBYOK; 8 - /INYMHKaA XpyLLa.
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PO3COBYIOUM YaCTUHKW TPYHTY 3a paxXyHOK TUCKY CTIHOK Tina, nepecy-
BatOTbCS [OLLOBI YepB'sKM1, TMUMHKM KOMapiB-A0BrOHI>KOK Ta iHWI. Mpn Lbo-
My M03afy TBapUHM 3a/TMLLAETLCS BIAKPUTUIA Xif, L0 3arpoXKye 36i/bLIEHHAM
BUMAPOBYBaHHA i MepecnigyBaHHAM XWXakiB. Y 6araTtbOX BUAIB PO3BMHEHI
MPUCTOCYBaHHA [0 €KOJIONYHO BUTI4HILIOrO TUMY MepecyBaHHs B FPYHTI -
PUTTIO i3 3aKyNOPIOBaHHAM 3a C060t0 Xoay. PUTTA 34iiCHIOETbCA po3nyLUy-
BaHHAM i Bi4ropTaHHAM I'PYHTOBMX YaCTUHOK. JIMUMHKK Pi3HUX KOMax BUKO-
PUCTOBYIOTb ANS LbOr0 MepeaHili KiHelpb ronosu, MaHANGY M i nepeaHi KiH-
LiiBKW, PO3LUMPEHI i YKPiMaeHi TOBCTUM LUAPOM XiTUHY, LUMWIbKaMK i BUpPOC-
TaMun. Ha 3aiHbOMY KiHLi Tifla po3BMBalOTLCA NPUCTOCYBaHHA A1 MiLHOT i-
Kcauii - mignopw, WO BMCYBatOTbCSH, 3y6Li, KPIOKK. 3aKpuBatoum 3a co60to
Xif, TBAPUHWM - MELLKaHLi IPYHTY NOCTIHO 3HAX0AATbCA B 3aMKHYTIi Kamepi,
HacuyeHin BUNapoBYBaHHAMM BACHOIO Tifa.

Ma3000MiH 6inbLIOCTI BUAIB L€l eKonoriyHoi rpynu BifbyBaeTbcs 3a
[IOMOMOrOoK crewiani3oBaHNX OpraHiB AMXaHHs, ane pasoM 3 LM AOMNOBHIO-
ETbCS ra3006MiHOM Yepe3 NOKpPUBK. MOXX/IMBE HaBIiTb NINLLE LUKIPHE AMXaHHS,
HanpuKnag y JoLw0BnX YepB'sKiB Ta eHXeTpeis.

Pvtodi TBapvHU MOXYTb 3anuMLIaTh LIapw, Ae BUHWUKAE HeCnpuaTIvBa
cuTyauif. Y nocyxy i o 3MMy BOHW KOHLEHTPYHOTLCA B MNBLLIKX LWapaX, 3a-
3BMYail B AEKINbKOX AECATKAX CAaHTUMETPIB Bif MOBEPXHI.

MeracayHa rpyHTIB - Lie KpynHi 3emiepui, B OCHOBHOMY 3 YmMcna cca-
BUiB. Ps4 BMAIB NPOBOAUTL B IPYHTI BCE XKWUTTA (cninaku, cninayku, LOKOpW,
KpoTu €Bpasil, 3010 TOKPOTH AprKKU, cymyacTi KpoTu AscTpanii). BoHn
NPOKNaAalTb B IPYHTI Lini CUCTEMU XOAIB i Hip. 30BHILLHIN BUrAsa i aHaTo-
MiYHi 0CO6/MBOCTI LMX TBAPWH Bifo6paXatoThb iX MPUCTOCOBAHICTL [0 pUto-
4oro niA3eMHOro Crocody XUTTA. Y HUX HeAOPO3BMHEHI 04i, KOMMNaKTHe, Ba-
NbKyBaTe TifI0 3 KOPOTKOKO LUMEID, KOPOTKE rycTe XyTpo, CU/bHI KonasbHi Ki-
HUIBKM 3 MILHUMMW KirTAMKW. Cninaku i cninauky po3nyLlyOTb 3eM0 pisys-
Mu. [lo meragayHu I'pyHTY chnif BiAHECTW i KpymHux oniroxeT, 0COOG/MBO
npegcTaBHMKIB poAnHN Megascolecidae, WO MellKatoTb B Tponikax lMisaeH-
HOT MiBKyni. HainbinblwimniA 3 HUX aBcTpaniicbknii Megascolides australis cs-
rae B JOBXMHY 2,5 i HaBiTb 3 M.

OKpiM NOCTINHMX MeLUKaHLIB I'pYHTY, cepef KPYNHUX TBApUH MOXHA
BULINNTU BENIMKY EKOMOFiYHY rpyny MeLlKaHUiB Hip (xoBpaxu, 6Gaiibaku,
TYLIKAHYMKKM, Kpoi, 6opcyku Ta iH.). BOHW XUBNATLCSA Ha NOBEPXHI, afie po-
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Po3gin 6. Ocob6nMBOCTi iCHyBaHHS TBapUH Yy Pi3HUX cepeaoBuLLax

3MHOXYIOTbCS, 3MMYHOTb, BiAMOYMBAIOTb, PATYIOTLCS Bif HEGE3MNEKN B MPYHTI.
Llinnit pag iHWWX TBAPWUH BUKOPUCTOBYE X HOPW, 3HAXOAAYM B HUX CMIPUAT-
NUBWIA MIKpPOKNIMaT i yKpUTTA Big BoporiB. HOpHUKKM MatoTb pucu 6yaosu,
XapaKTepHi 4ns Ha3eMHUX TBapUH, ane MaloTh i P NPUCTOCYBaHb, MNOB'A3a-
HUX 3 PUOYMM CNOCO60M XUTTS. Hanpuknag, y 6opcykis AOBri KirTi i cuibHa
MyCKynaTypa Ha nepefHiX KiHLiBKax, By3bKa rosoBa, HeBe/IMKi BYLLUHI pako-
BVMHW. Y KponiB B NOPIBHAHHI i3 3aiiugmMu, WO HE pUIOTb Hip, NOMITHO BKOPO-
YeHi Byxa i 3afHi HOrW, MiLHiWWIA Yepen, CUAbHILLIE PO3BUHEHI KICTKM i MyC-
KynaTtypa nepegnnivus.

3a Uino HM3KOK EeKOMOriYHMX 0C06NMBOCTEN FPYHT € CepefoBU-
WeMm, NPOMDKHUM MK BOAHUM i Has3eMHMM. 3 BOLHUM CepefoBULLEM
I'PYHT 36/IMXKYIOTb 1A0ro TEMNEPaTYPHUIA PEXXUM, 3HUXKEHUIA BMICT KUCHIO
B I'PYHTOBOMY MOBITpPi, HACUYEHICTb AOr0 BOASIHOK MApOK i HasABHICTb
BOAW B IHWWX (PopmMax, MPUCYTHICTb COJIel | OpraHiuyHMX Pe4oBMH B I'py-
HTOBUX PO34MHAX, MOX/IMBICTb pyxaTUCs B HbOMY Yy TPbOX BMMipax.

3 NOBITPAHMM CepefoBULLEM I'PYHT 36/IMXKYOTb HasABHICTb I'PYHTO-
BOr0 MOBITPS, 3arpo3a BUCYLUYBaHHA Y BEPXHiX FOPMU30HTaXx, 4OCUTb Pi3-
Ki 3MiHW TeMMNepaTypHOro peXxxnmy NoBepxXHEBUX LUAPIB.

MorogHi oco6anBoOCTI

YMOBU XUTTH B HA3eMHO-MNOBITPAHOMY CepeflOBULLL YCKNALHIOKTLCS,
KpiM TOro, NOrogHMMK 3MiHamu. Moroga - Ue 6e3nepepBHO 3MiHHWUIA CTaH
aTMocdepn 6ina 3eMHOI NMOBEPXHiI 40 BUCOTU NPpUBIM3HO 20 KM. (Mexa
Tponocepu). MiHAMBICTb NOroan BUSIBNSIETLCA B MOCTIMHOMY BapitOBaHHiI
NnoefHaHHA TakUX YMHHWKIB CepefoBuLLa, SIK TemnepaTypa i BOMOriCTb MOBIT-
psi, XMapHICTb, Onagun, cuna i Hanpsam BiTpy. Ans NorogHMx 3MiH pasom i3 3a-
KOHOMIPHMM YepryBaHHAM X B piYHOMY LMK/i XapakTepHi HenepiognyHi Ko-
NINBaHHSA, WO iCTOTHO YCKNafHIE YMOBWM iCHYBaHHS Ha3eMHMX OpraHismis.
Ha »uTTs BOAHUX MeLLIKaHLiB Noroga BrnavMBae B SHaHO MEHLLOMY CTYNeHi i
Mag€ CYTTEBMWIT BUNMB NULLIE HA MELLIKAHLIIB MOBEPXHEBIMX LUApiB BOAM.

Knimat micueBocTi. baraTopiuHmil peXkum noroam XxapakTepuaye Kiii-
MaT MICLeBOCTi. Y MOHATTA KNiMaTy BX0ASATb He TiNbKW CepefHi 3HaueH-
HA METEOPONIOTIYHMX ABMLY, anie TaKoX iX pivyHUi | J060BMIA Xif, BigXK-
NIeHHSA BiJ HbOrO i X NoBTOplOBaHicTb. KniMaT BU3HavaeTbca reorpadi-
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YHMMW YMOBaMU PanoHy.

[ns 6inblIOCTi Ha3eMHUX OpraHiamis, 0c06/MBO APIGHUX, BaXXIUBUIA
He CTifIbKW KNiMaT PerioHy, CKiNbK1 yMOBYM iX 6e3rmocepefHbOro MeLLKaHHS.
[yxe yacTo micueBi eneMeHTU cepefoBuwa (penbed), eKcrnosnyisi, pocauH-
HICTb) TaK 3MiHIOIOTb B KOHKPETHII AiNAHLUI peXkum TemnepaTypu, BOMOrocTi,
OCBITNIEHOCTI, pyXy NOBITPS, O BiH 3HAYHO BIAPI3HAETLCA Bif KNiIMaTUYHUX
YMOB MiCLeBOCTi. Taki noKanbHi Mogudikauii Knimaty, WO CKNagatoTbCs B
NpuY3eMHOMY LUapi NOBITPA, Ha3MBaKOTb MIKPOKIIMATOM. B KOXHIi 30Hi MiK-
poKnimMaT 3Ha4yHO BifgpPI3HAETLCA. MOXHA BUAINNTU MIKPOKAimMaT 6Yyab-aKuX
AINSHOK naowi, 06’ekTiB. Hanpuknag, 0Co6/MBWIA PeXXMM CTBOPHIETLCA Y Bi-
HOUKaxX KBITOK, L0 BUKOPUCTOBYIOTb KOMaxu, L0 MeLlKatoTb Tam. LLnpoko
BiZOMi BiZAMIHHOCTI TeMnepaTypw, BOJIOTOCTI MOBITPA | CUAKN BITPY Ha BifK-
PUTOMY MPOCTOPI 1 B fici, B TPaB'aHOMY pYCi i Haj OrofNeHUMK AinsHKaMm
'PYHTY, Ha CXmnax MiBHIYHOT i NiBAEHHOI eKcnosuuiin. OCobNMBWIA CTIAKWIA
MIiKpOKNiMaT BUHUKAE B HOpaX, rHi3gax, gynnax, neyepax i iHWMX 3aKpUTUX
MicLsX.

Onagu. Kpim Bof03abe3neyeHHst i CTBOPEHHA 3anaciB BOOrK, onagu
MOXYTb MaTW iA iHWY eKONOriYHy ponb. Tak, CUMbHI 31MBOBI A0 abo rpaf
30iACHIOOTb IHOAI MexaHiYHWiA BMAIMB Ha POCIMHK abo TBapWH, 3aTOMIOTh
HOPY pPUIOYMX TBAPWH TOLLO.

Oco611BO pi3HOMaHITHa eKOMOrivyHa Posib CHIroBoro nokpuey. [o6oBi
KONMBaHHS TemnepaTyp Big4YyTHI B TOBLLi CHiry nuwe ao 25 cm, rnnbiue Te-
MrepaTypa maiixe He 3MiHIETbCA. [pu Mopo3ax B -20-30°C nif, WapoMm CHi-
ry ToswuHoto 30-40 cM TemnepaTtypa HeHabaraTo HXKYa 3a Hyfb.

[pibHi Ha3eMHi 3Bipi | B3UMKY BeflyTb aKTUBHMWIA CMOCIO XUTTA, Npo-
Knagarum nif CHirom i B Moro TOBLLi Lini ranepei xogis. Ansa psaay Bugis, Wwo
XapyytoTbCs NiACHIXXKHOK POCAMHHICTIO, XapaKTepHe HaBiTb 3MMOBE PO3MHO-
XKEHHsl, SKe BifI3HAYaeTbCA, HANPUKNaA, Y NeMiHriB, NicOBOT MWL, YXOBT Oro-
pnoro MuLIaka, psgy BUAIB HOpULb, BOASAHOTO Lypa i iH.

KpynHumMm TBapvHam 3/MMOBWIA CHIroBUIA MOKPWB 3aBaXae 3400yBaTut
KopMm. barato KonuTHMX (MiBHiYHi oneHi, Ka6aHu, BiBLEBUKM) Xap4yHTbCS
B3VMKY MEPEBAXXHO MiACHIXXHOK POCAMHHICTIO | FIMOOKUIA CHI>XKHWUIA NOKpPYB,
a 0c06/11MBO TBep/a Kipka Ha /A0oro MoBEPXHi, L0 BUHMKAE B OXKeneab, Npupi-
KatoTb X Ha HECTaYy KOpMIB.
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Puc. 6.7. TNMGOKWIA CHIroBMIA NOKPUB - NiMiTY0uniA hakTop pO3NoBCHo-
nxeHHs onexis (. O. Hogikos, 1981)

(MM6rHa CHIDXXHOrO MOKPMBY MOXKe ICTOTHO 0OMeXyBaTu PO3MOBCHO-
[DKEHHA BUAiB. Hanprknag, cnpae>kHi ofeHi HE NPOHMKAOTb Ha NiBHIY B Ti
paoHK, fie TOBLLMHA CHIry B3nMKY 6inbLue 40-50 cm (puc. 6.7).

Binn3Ha CHI>KHOro NMOKpPUBY AEMACKYE TEMHWUX TBapWH. Y BUHUKHEHHI
CEe30HHOI 3MiHW 3a6apBneHHs Y 6inoi TyHApOBOT Kypinku, 3aiiusa-6inska, rop-
HOCTas, facku, mecus, MabyTb, BENUKY ponb 3irpas Bifbip Ha MacKyBaHHS
nig Konip ¢hoHy.



Exonoris TBapuH

KOHTpO/IbHI 3annTaHHA 00 po3giny 6

L SAKi iCHYlOTb €KOMOrivyHi 30HM CBITOBOIO OKeaHy.

2. AKNIA YNHHMK BU3HAYaE YMOBM NepecyBaHHS BOAHMX OPraHi3miB i TUCK Ha
PIHUX FNOWHAX.

3. LLlo Take aHOKCKGi03.

4. FKi TBapUHW BIZHOCATLCS A0 MOWKINOCMOTWUYHUX, & AKi - 40 rOMONOCMO-
TUYHUX.

5. B YoMy nonsrae cofibOBMiA aHabio3.

6. [0 SKMX INMOMH NOLWMPIOOTLCA eY(POTMUHA, AMCHOTMYHA Ta aoTUYHA
30HM CBITOBOro OKeaHy.

7. AIKi OCHOBHI crocobu opieHTaL il TBApUH Y BOAHOMY CepefoBULL.

8. ToBITPs AK €KONOTiYHWIA YNHHUK A1 HA3EMHMX OpraHi3miB.

9. LLlo Take aHeMOXopis.

10. AAKi BNacTMBOCTI cepefoBULLA 06'€AHYIOTb HAa3BO efadivHi YUNHHUKN.

11. ki napameTpy BXOAATb A0 NOHATTA “KniMaT MicLeBocTi".

12. Aki rpynu TBapuH BiJHOCATL [0 MIKpO-, Me30-, Makpo- Ta meragayHu

TPYHTY.

13. AAKi iCHYHOTb OCHOBHI FOPU30HTY FPYHTY.

14. Aki napameTpu rPyHTOBOrO CepeoBuLLA 36/IMKYHOTb AOr0 3 BOAHUM.

15. AKNX TBapPUH BiJHOCATb 40 MeLLKaHLB Hip.



Po3spain 7,
3ATANIBHI MPUHUMNW AOANTALLI
HA PIBHI OPTAHI3MY

Mpo6nemamun aganTauii BUeHi LiiKaBnaTbCA AaBHO. Bigomo, Lo npoe-
cy afanTauii cnpusie NpMpoAHWiA A06ip. [ns 36epeXkeHHA aganTauiiiHmX
03HaK BaXX/MBO, W06 opraHiam 6yB NPMCTOCOBaHWIA 40 3MiH YMOB i LS 34aT-
HICTb NepefaBanacs 3 MOKOMiHHA B MOKOMiHHA. Lle o3Hauae, Wo apanTtauii
MatoTb 3aKpinaBaTUCS CNagKoBO Ha PiBHI NONynsAuil.

TepMiH afanTauis y LWWMPOKOMY PO3yMiHHI 03Ha4a€e rapMOHIt0 OpraHis-
MiB (y TOMy uucni nonynauii, BUAiB) i3 cepefoBULLEM iCHYBaHHS. Y BY3bKO-
My PO3yMiHHi, afanTauis (MpucTocyBaHHs) 03Ha4ae crieljianbHi BNacTUBOCTI,
3[aTHi 3a6e3MeUnT BUXKMBAHHS | PO3MHOXEHHS OpraHi3mMiB y KOHKPETHOMY
cepefoBULL.

ABIOTUYHI YMHHUKM NpAMO abo No6iyHO (3MIHIO™ Ait0 IHLLWX YWH-
HWKIB) BNAMBAKOTbL Ha OpraHi3m yepes Ti abo iHLWi CTOPOHW 0BMIHY PEYOBYUH.
[Jeski 3 HUX rpatloTb curHanbHy ponb. He Bunmsatoun 6esnocepefHb0 Ha Me-
TaboniaM BOHWM 3aKOHOMIPHO MOEAHYHOTLCA 3 IHWMMW BRAMBaMU. Tomy
CNPUIAHATTS CUMHANILHUX YMHHKKIB MOXE 3a3Aanerigb NigroTyBaTh OpraHism
[10 3MiHW CTaHy cepefosulla. Mpuknagom Moxe 6yTn Ce30HHA AnHamika (o-
Tonepiogy, WO BM3Ha4ae afanTUBHI CE30HHI NepebyoBmM B opraHiami. Y BCiX
BMMaAKax abioTUYHI YUHHUKK Ait0Tb OAHOCTOPOHHBLO: OPraHi3M MOXe [0 HUX
MPUCTOCYBATUCA, a/1e He B 3MO3i 34iACHATY Ha HUX 3BOPOTHOIO BMJINBY.

ICHye fBa TUMW MPUCTOCYBAHHS 40 30BHILLHIX YAHHMKIB. Meplunii no-
NAra€ y BUHUKHEHHI MEBHOrO CTYMEHs CTIMKOCTI A0 AaHOro0 YMHHWKa, 3aaT-
HoCTi 36epirati ¢yHKUiT npy 3MiHi cunuy oro gil. Lie nacuBHuWiA Wwinsax aga-
nTauii — aganTtauis 3a NPUHLMNOM TosepaHTHOCTI (Big nat. HOlerallly—
TepnenuBiCTb, BUTPMBANICTb). TakWil TUN MPUCTOCYBaHHA (POPMYETbCA AK
XapakTepHa BWAOBa BMaCTUBICTb | peani3yeTbCA MEPEBAKHO Ha KNITUHHO-
TKaHWHHOMY PiBHi. *

Lpyruii Tun npuctocyBaHHs — aKTUBHWIA. B LUbOMY BUMNAAKY opra-
Hi3M 3a JOMOMOrol cneundivyHMX afganTUBHUX MeXaHi3MiB KOMMEHCYE 3Mi-
HW, BUK/IMKaHI 4il04UM (haKTOPOM TaKMM YMHOM, WO BHYTPILLHE CepeaoBuLLe
3a/MLLIAETHLCA BiJHOCHO NOCTIAHAM. AKTUBHI NPUCTOCYBaHHS — ajanTauis
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3a pe3ncTeHTHUM (Bif nat. resigietia — onip, NpoTWAis.) TUNOoM — nigT-
PYMYIOTb FOMEOCTa3 BHYTPILLIHbOIO CepefoBMLLa opraHismy. Mprknagom
TOMIEPaHTHOrO TWUMY MPUCTOCYBAHHSA € MOMKINOCMOTUYHI TBapuHKU, NpPUKIa-
[lOM Pe3NCTEHTHOrO TUMY — FOMONOOCMOTUYHI.

BiOTUUHI YMHHUKK (KA, XMKaKK, 30YLHUKM XBOPOO, KOHKYPEHTU i iH.)
30iACHIOIOTL abCOMIOTHO THWIWIA edeKT: BNAMBaAKOUM Ha OpPraHi3aMm iHLIMX
BUAIB, BOHW B TOI e Yac € 06'eKTOM BMAUBY 3 iX 60Ky. Takum YMHOM,
npaBW/bHILLE FTOBOPUTU NPO GIOTWMYHI B3aemogii opraHiamis ofHOro abo pis-
HMX BUAIB. Mpy LbOMY TpMBani, CTiKi B3aEMO3B'A3KM 3LIACHIOTLCS HE MK
OKpEMMMM OpraHiamamu, a M nonynsayismy neBHUX Buais. B3aemogii Tako-
ro poay 3A4iCHIOTLCA Ha iHLWIA OCHOBI | 6yAYTb PO3rNAHYTI Ni3HiLLe.

Mpw BCiiA pi3HOMaHITHOCTI 30BHiLLHIX, 30KpemMa abioTUUYHMX YNHHWKIB i
aflanTMBHUX BiAMNOBiAe Ha iX BMNAMB 3 OGOKY OpraHiamiB, MOXHa Ha3BaTW i
psAg, 3araibHUX 3aKOHOMIPHOCTEN, WO CKMafalTb CYTb afanTUBHUX peakLil
Ha piBHi opraHiamy.

MpaBuio onTUMyMmy

AK y)XXe HaBogmnocb y posgini 4, KpiM AKICHOT cneyngikn YMHHUKA
(BnnmB Ha Ti abo iHWI Npouecy B OpraHi3mi), 3aieXHOI Bifg oro ismko-
XiMiYHOI MpMpoaK, XapakTep Ail i peakLis Ha HbOro 3 60Ky opraHismy 6arato
B YOMY BM3HA4alOTbCA IHTEHCUBHICTIO AiT YMHHWKKA, /Aoro "aosyBaHHAM". Ki-
NbKICHWIA BMMB YMOB CepefoBULLLa BUSHAYAETLCS TUM, L0 MPUPOAHI YMHHU-
K (TemnepaTypa, KWUCeHb, COMIOHICTL i iH.) B Tilh abo iHWIA f03i HEOOXiaHI
[ANs HOpManbHOro (yHKLiOHYBaHHS OpraHiamy, Tofi SiK Hectada abo Hagnu-
LLIOK TOFO XX YMHHMKA FaflbMye XUTTeAIANbHICTb. KinbkKicHUiA BMpas (gos3a)
UMHHMKaA, WO BigNoBigae notpebam opraHiamy i 3abesneyvye HaibinbL
CNPUATAUBI YMOBU N5 AOF0 XUTTA, PO3rNsAfalnTe K oNTUManbHy. Ha
LUKani KifbKICHUX 3MiH YMHHWKA Aiana3oH Ko/MBaHb, BiAMOBiAHWIA BKa3a-
HMM YyMOBaM, CKNafae 30Hy ONTUMYMY.

CneuudiyHi aganTuMBHi MexaHi3Mu, BMacTUBI BUAY, Aal0Tb OpraHiamy
MOX/IMBICTb NEPEHOCUTM MEBHUI PO3Max BifXWeHb YNHHUKA Bifl ONTUMab-
HMX 3Ha4yeHb 6€3 MOPYLUEHHS HOPMaNbHUX (YHKLiMA opraHismy. 30HM Kinb-
KiCHOr0 BMpa3y YMHHUKA, WO BigXUNSETLCS Bif ONTUMYMY, ane, L0 He
nopyLuye XUTTERIANbHICTE OpraHiaMy, BM3HAYalTbCA SK 30HW HOpMWU.
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Takux 30H ABi, BiANOBIAHO BiAXWAEHHIO Bif ONTUMYMY Y 6iK HefoCTaTHLOI
BUPaXEHOCTI YMHHUKaA Ta 'y 6iK Moro Hagamwky (puc. 4.1).

Mopanblue 3pyLUeHHs Y 6iK HecTaui ab0 HafA/IMLIKY YMHHUKA HEMUHYYe
3HMXKYE ePEKTMBHICTb Ail afanTUBHUX MeXaHi3MiB i, IK HacNifoK, nopyLlye
XUTTELIANBHICTL OpraHiamy (ynoBisibHEHHA ab0 MPUNMHEHHA POCTY, MOPY-
LUEHHS LMKY PO3MHOXEHHS, HemnpaBW/bHWIA Nepebir AnHbKM ToLlo.). Ha
KPWBIWA, L0 BifobpaXkae BNAMB AaHOr0 YMHHMKA Ha OpraHiaM, LbOMY CTaHy
BiANOBIAAIOTb 30HM NECUMYMY MPW KpaiiHili HecTadi abo Hag/IMLLKY YMHHMKA.
3a MeXamu LMX 30H KifIbKICHUIA BUpa3 YMHHMKA TakWii, WO MOBHa Hampyra
BCiX MPMCTOCYBaHb BUSBNAETLCSA HEEEKTUBHOLO; L KpaliHi 3Ha4YeHHs obme-
XYIOTb BMacTUBUIA BUAY fiana3oH iCHYBaHHS.

ApanTauis fo 6yfb-9KOr0 YMHHMKa MOB'A3aHa 3 BUTpaTamMu eHeprii. Y
30HI ONTUMYMY afjanTUBHI MeXaHi3MW BiKMHOUEHI, | eHepris BUTpaYvacTbCs
TiflbKN Ha hyHAAMeHTabHi XXUTTEBI NpoLecn (eHeproBUTpaTh Ha 6asanbHuiA
MeTaboniaM). XapakKTepHUM MPUKIaaoM MOXe CMYXXWUTU TepPMOHelTpanbHa
30Ha, [ie OpraHi3M 3HaxoAMTbCA B TEMNOBIN PiBHOBA3I 3 CepefoBULLIEM.

MMig yac 3MiHM NOKa3HMKIB 3a MeXi ONTUMYMY BKNOYAKOTLCA afanTUBHI
MexaHi3mu, (hYHKLiOHYBaHHSA SKMX NOB'A3aHe 3 MEBHUMW BUTpaTaMu eHepril
— TUM GiNbLUIMMKM, YUM Jaili 3HAYEHHS YMHHWMKA BiAXUNAETLCS Bif onTuma-
NbHOro. Mpu LbOMY MOCUNEHHS EHEProBUTPAT Ha afanTalitlo 06MeXye MOX-
NNBWIA Habip (opM XXWUTTERIANBHOCTI OpraHiamMy - 4uM fani Bif onTUMyMy
3HAXOANTLCA KifbKICHWIA BMPa3 YMHHKMKA, TUM Biflbllie eHeprii Linecnpsmo-
BaHO BUTpAYaeThbCsA Ha afanTalito i TUM MeHLe "cTyneHiB cBo6oaM™ B NPosBi
IHLLIMX (hOpM LiANbHOCTI.

3pewwTo NOpYLUEHHS! eHepreTMYHOro GanaHcy OpraHiaMy pasoM 3
YLIKOMKYHOUMM BM/IMBOM HecTadi abo Haf/MLLIKY YMHHMKA 0OMeXye Aiana-
30H 3MiH, SIKi MOXe nepeHecTn opraHiam 6e3 wkoan gnsa cebe. Lleii posmax
3MiH KiNibKiCHOr0 BMpasy YMHHUKA BU3HAYAETbCSA K eKOMOoriYyHa BasieH-
THICTb BUAY [0 [@HOT0 YMHHUKA.

EKonoriyHa BafeHTHICTb Le BMAOBa ChOpMOBaHa BMACTMBICTb XXWUTU
0CO6MHaM BUAY Y NPUPOAHMX MicUsAX MOro icHyBaHHS. ToMy, SIK MpaBuo,
[ianasoH KonvBaHb YMHHWKA, SIKWIA 6e3 LUKOAM NepeHOCUMTbCH OCOOMHamu
[laHoro Bufy, BignoBifae Moro NpUpPoAHin AnHamivi. Tak, MeLlKaHLi KOHTK-
HEHTaILHOr0 KNiMaTy BUTPUMYIOTb OinblUi KOMMBaHHA TeMnepaTtypu, Hix
MeLLKaHLi eKBaTopiaslbHNUX MYCOHHUX PerioHiB; pubu i3 "3amopHUX" BOAONM
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MEepPeHOCATb CYTTEBE 3HVDKEHHS PO3UYMHEHOrO0 Y BOAI KWCHIO, a BUAW 3 LIBUS-
KUX, MOPOXMCTMX PIYOK A0 LbOro He 3aaTHi. CX0Xi BigMIHHOCTI BUSIBNAKOTH-
€A i Ha piBHI Pi3HMX NONynAUiA 0AHOr0 BUAY, AKLLO BOHW 3aiiMat0Thb Pi3HI Mi-
CLS MPOXMBaHHS, LLO BipI3HAOTLCA 32 YMOBaMU CepeaoBmLLa.

KpiM BeNnYMHKM eKONorivHoi BaneHTHOCTI, Buan (i nonynsuii ogHoro
BUAY) MOXYTb BifpIi3HATMCA i MiCLLENONOXEHHAM ONTUMYMY Ha LUKani Kiflb-
KICHUX 3MiH YMHHWMKa. Buan, NpMcTOCOBaHi 40 BUCOKUX [03 AAHOr0 YWMHHU-
Ka, TEPMIHOMIONiYHO NO3HAYatOTLCA 3aKiHYeHHsAM -(in (Bif rpeubK. piryieo —
nobn): Tepmodiinm (Tennontobmei Buan), okeudinm (BUMOrnmBi 40 BUCOKO-
ro BMiCTY KMCHIO), rirpohinm (MewKaHLi Miclb 3 BUCOKOIO BOJIOTICTHO) i T. 4,
Buau, L0 MeLKatoTb B NPOTUNEXHUX YMOBaX, MO3HaYalOTLCA TEPMIHOM i3
3aKiHYeHHsAM -hob (Bif rpeubk. pboboB — cTpax): ranoodm — MmeLlKaHLi
NpiCHUX BOAOVMMMLL, LLIO HE MEPEHOCATb OCO/IOHIOBAHHS, XiOHO()OOM — BMaW,
YHUKatouUi rnnboKoro CHiroBoro NokKpusy, i TOMy nogioHe.

KomMnneKkcHuiA BNIMB YUNHHUKIB

PO3rnsHyTi BuWLLE 3aKOHOMIPHOCTI MarOTb YMCTO (Pi3i0NOoriyHy OCHOBY i
BUSBASAIOTLCS JIALLE B YMOBAX KCMEPUMEHTY, KOMM BNMB BCIX iHLLUMX YUHHU-
KiB, OKpiM A0CAiAKyBaHOro, YyCyHeHWiA abo, NPUHaiMHI, BUPIBHSAHWIA. B npupo-
[OHMX YMOBaxX "4ncToro” BNAMBY OKPEMUX UMHHUKIB He ByBae, a opraHism 3as-
XN NiAAAETHCA BMUBY CKNAHOIO IX KOMMIEKCY, B AKOMY KOXEH 3 YMHHWKIB
BUPaXEHW Pi3HOK MIpPOK LLOAO CBOTO OMTMMASIbHOTO 3HayeHHs. MoegHaHHS
BCiX YMHHUKIB B TX ONTUMaSIbHOMY BUpa3i — ABULLE B NPUPOAI NPaKTUYHO He-
MOXJMBe. Lle 03Havae, WO B NPUPOLHMX YMOBaX NPaKTUYHO HIKOMW He pea-
ni3yeTbcsl 6asasibHWn piBeHb MeTabosliaMy: OpraHiaMm 3aBXau BUTpavae
SAKYCb YaCTMHY eHeprii Ha poboTy aganTUBHUX MeXaHi3MiB.

BHacnifok Uboro B NPUPOAHUX YMOBaX ICHYBaHHS He peasi3yeTbes i
yuncTe (hizionoriyHe po3yMiHHS NpaBuaa oNTUMYMY. EKONOTiYHWIA onTUMYM
(onTumym apeany, onTuUMasbHi MicuenepebyBaHHSA) He € MOEAHAHHAM
BCiX YMHHUKIB B ONTMManbHOMY Bupasi. Lle Halibinbw cnpuaTavee no-
€fHaHHA BCiX abo xo4ya 6M NPOBIgHUX €KOMOFIYHUX YMHHUKIB, KOXEH 3
AKUX YacTiwe 3a BCe [eLlo BiAXUA[eTbCa Bif (Pi3ioNoriyHoro onTumymy.
| HaBNakun, necumym apeasny (necumarsbHi cTaLil) BU3HAYAETLCA AK Tepu-
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TOpia 3 HalimeHWw "BhanM' MoefjHAHHAM YMHHMKIB, X04a AesKi 3 HUX
MOXYTb 6yTW BUPaXKeHi B LLiIKOM CNPUATANBUX f03aX.

YABNEHHA NPO ONTUMYM 3a/1eXWTb | Bij B3aEMUH Pi3HUX BUAIB Y CKnagi
GioreoLeHo3y. Ha wili OCHOBI MOXHa rOBOPUTU NPO HecniBNagiHHA NMOHATL On-
TUMYMY Ha OpraHi3MeHHOMY, NOMyNALiAHOMY i 6i0reoLeHOTUYHOMY PIBHSIX.

B3aemogisa UMHHMKIB B KoMmniekcax. CyKynHy fit0 Ha opraHiam fe-
KifIbKOX YMHHMKIB CepefoByLLa MNO3HaYal0Tb TEPMIHOM KOHTaMiHauis (nar.
colLlaininaiio - 3miLleHHs). EKONOriyHO BaXknvBa Ta 06CTaBMHA, LLLO KOHTaMi-
HaLis He € NPOCTOK CYMOK BMAMBY YMHHMKIB. [1py KOMMIEKCHOMY BNUBI
MK OKpPEMWMM YMHHMKaMW BCTaHOB/IKOKOTLCS 0OCO6/MBI B3aeMOAiT, Konu
BM/IMB OHOIO YMHHMKA B AKiCb Mipi 3MiHIOE (nigcuntoe abo nocnabnoe)
XapakTep Aii iHLworo.

Bigomo, Hanpuknag, WO npouecu ra3oobmMiHy y pub iCTOTHO po3pis-
HAKOTbCA B YMOBaxX pPi3HOI COMIOHOCTI BOAW. Y fJocnifax 3 >Kykamu
BiTiopkeu™mx pinipercia y (hoTOrpagieHTHIN kamepi BUSBMIOCS, WO peakuis
Ha CBIT/I0 3aNeXWTb Bif Temnepatypu: npu +25°C XyKu NpPosiBAAOTbL NO3n-
TUBHMIA (hOTOTPONI3M, NPK BiAXMNeHHAX A0 +20 i +30°C — HelTpanbHy pea-
KLit0 Ha CBITNO, a MPU HMKYMX | BULLMX TEMMEPATYpax — HeraTtusHy.

LLInpoko Bifgome 3Ha4yeHHsi BONOroCTi NOBITPA Nif vac peakuii TBapUH Ha
3MiHK TeMnepaTypu. Y Cyxomy noBiTpi 4is BACOKUX TeMnepaTyp nepeHoCUThLCs
rOMONOTEPMHUMU TBAPUHAMM BiJHOCHO N1ETKO, TOAI SIK BUCOKa BOMOFICTb iCTO-
THO 3HWKYE TEMMepaTypHi NOPOry HOPMabHOTO (DYHKLIOHYBaHHS OpraHiamy.

MoaibHi NpuknagM MOXHa NPOLOBXYBAaTW, NPOTE NPaKTUYHO Y BCiX
BUMNaJKax Nerko BUSBNAETLCA XapakTep B3aEMOBM/VBY fMLLE ABOX YUHHU-
KiB. TMOACHIOETLCA Lie TWM, LLO [Y>KE BaXKO BCTAHOBUTW B3aEMHWIA BMIUB
6iNbLIOro YMcna YMHHKKIB. Lle 3aBAaHHSA Nig cUy ule CyyacHiin Komn'to-
TEpHIA TexHili, ane Ana Aoro po3B’A3aHHA NOTPiIGHa BenMKa nonepeaHs
poborTa.

Moangikytodi YMHHMKK. [esaKi YMHHWKKN cepefoBumlla, He 6epyun
yyacTi NpsMo B TUX ab0 iHWMX (i3ionoriyHmMx npouecax, iCTOTHO 3MiHIOHOTb
A0 IHWMX YMHHKKIB, WO MatoTb A0 UMX NPOLUECIB ihsiMe BiAHOLIEHHS. Tak,
BITEp KPiM MexaHiYHOi AiT iICTOTHO 3MiHIOE BOAHWIA i eHepreTUYHUA O6MiH,
CNPUAKYN OXONOLKYBAHHIO i NOCUIEHHIO BUMApOBYBaHHA. 15 NOMIpHMX i
XOMIOAHWX NaHAWaPTHO-KNIMATUYHUX 30H BiTep € BAXX/IMBUM KOMMOHEHTOM,
O BU3HA4ae CyBOPICTb MOroAau, ocobivBo B 3MMOBWIA yac. B Lux ymoBsax
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afleKBaTHUM KOMMMEKCHUM MOKa3HWKOM Noroam € koedilieHT 1 cyBOpOCTIi,
L0 pO3paxoBYeETbCA 3a (JOPMYSIOD, SKa BPaxOBYE TemnepaTypy MOBITPS i
LUBUAKICTb BITPY:

5 = (1— 0,004t) (1+ 0,272v)
fe 5 — cyBopicTb norogu B 6anax, t — Temnepartypa nosiTps, °C, v— LIBU-
[KIiCTb BITPY, M/C.

Unm HMK4a TemnepaTtypa i BULLA LWBUAKICTL BITPY, TUM BULle 6an Ko-
echilieHTa CyBOpPOCTi norogu.

Teuis B KOHTUHEHTaNIbHUX BOLOMMAX BU3HAYaE KUCHEBUIN PEXUM, YMO-
BW HaKOMMWYEHHA OpraHivyHMX BifgKnagis, MOXIMUBICTb POCTY BOLHWX POCANH
TOLLO, a BiAMOBIAHO LbOMY — CK/aj, i eKOOTiYHNIA CTaH BOAHMUX EKOCUCTEM,
Lo iICTOTHO BifPI3HAETLCA Y BOAOMMAX Pi3HOro Tuny. Takuii XapakTep BNAu-
BY Ha3nBalTb HEMPSIMUM abo onocepegKoBaHUM. 3MiHIOHOUN GOPMY i cu-
ny BOAMBY (YHAAMEHTA/IbHUX €KOMOTriYHUX UYUHHUKIB, MOoAUGiKYHOUi
UMHHUKW BM/MBAKOTb Ha KOMMJ/EKC YMOB XXUTTS1 POC/AMH | TBapuH Ta
CTalTh YAaCOM eKOMOTiYHO He MEHLU BaXK/IMBUMMU, HiXK YAHHUKM, L0 6e3-
nocepefHbO BM/ANBaKOTb Ha MeTabonism.

Ha 6inbLyUiii YaCTWHI 3eMHOT Ky/i BXX/IMBUM CE30HHUM MOAUDIKYHOUUM
YMHHMKOM BUSIBNSETLCA, 30KPEMA, CHIrOBWIA NOKpMB. Y CxigHiin €sponi i ni-
BHIYHI A3il KNiMaTUUHI 30HM, L0 XapaKTepu3yHTbCS BUPAXKEHOK 3MMOIO,
nowunpeHi ao 35° MiBHIYHOT LWMPOTK i 3aliMaloTb Ha TePUTOPIT KONMLLIHBOIO
Cotozy PCP 21 mnH. KM2 CHIiroBuii Mokpue 6e3nocepefHbo He BMMBAE Ha
MeTaboiyHi npouecu, ane CTBOPIOE crieundiyvHi Ce30HHI YMOBU XUTTS poc-
NVH | TBapUH B AeKiNbKOX HanpsiMax. 30KpemMa, MexaHi4Hi BNacTUBOCTI CHiry
€ NepeLLKOoo AN NepecyBaHHsA 6araTboxX Ha3eMHUX TBapuH. YMOBU nepe-
CyBaHHS 3a/1eXaTb fK Bifl BUCOTW CHIroBOro NoKpvBY, TakK i Bif 00 LLiNbHO-
CTi, sIKa B cepeHbOMY KONMBAEThLCA B J1icoBiit 30Hi Big 0,14 ao 0,32 r/cm3

CHiroBuin NOKpUB CTBOPIOE i NEBHI CNPUATAMBI YMOBM, 30KpeEMa MiKpo-
KnimaTuyHi. CHir, 0C06/IMBO PUX/INIA, MYyXHACTWiA, Ma€ rapHi Tennoi3ontoodi
BacTUBOCTi. TennonpoBigHICTb CHiry, B CepeAHbOMY, 3aNeXHO Bif ioro
CTPYKTYpH, KonmeaeTbcs B Mexxax 0,0001—0,0021 Ox/cm3-cek. Ha 1°C, wo
6113bK0 A0 TennonposigHocTi nogiTps (0,0002) i iCTOTHO HMXKYe, HiX Y BOAU
(0,0059 Dx/cm3mcek. Ha 1°C). 3aBAAKM LibOMY, K Y>Ke 3raflyBasu, Ha nesHil
rNM6WHI B TOBLL CHIrYy i Ha NOBePXHi 3eMAi Mif HAUM TeMNepaTypHUA peXxKum
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iCTOTHO CNPUATAMBILLIWIA, HiXK HA MOBEPXHI CHiry. Mpn AOCTaTHLO BUCOKOMY
CHIroBOMY MOKPWBI B CepefuHi 3MMy B yMOBaX JIIOTUX MOPO3iB Temnepatypa
Ha IpyHTi MoXe 6yTu Ha 15—30°C BuLe, HXK Ha noBepxHi. Lle go3Bonse
[Pi6HVMM ccaBUAM (MWW, HOpWLi, 3eMNepuiiki, HaBiTb KpoTW) BECTU aKTUB-
HWIA CNOCi6 XXWUTTSA NPOTATOM BCI€ET 3UMU.

TaknM YMHOM, MOANMIKYOUNIA BNIMB CHIrOBOrO MOKPKBY Ha KOMMMEKC
eK0MOriYHMX YMHHWKIB 3yMOBMB €BOMIOLifiHE POPMYBaHHS BUJOBOrO CKnagy
(hayHU Tak 3BaHOT "30HW pUXI0ro GaraTOCHIOKA™ i 3aKpinaeHHs pagy cne-
UMivHMX afanTauiin (MopdonoriyHmx, isionoriyHmx i NoBefiHKOBUX) Y
NnpeLCTaBHUKIB LET (hayHW.

NimiTytoui YMHHUKN. TpaBuao MiHiMymy. AKLLO CMifIbHUIA BM/IMB Ha
opraHi3M BOX YMHHMWKIB PO3LLUMGPOBYETLCS BiJHOCHO NIErKO, TO BMN/NB CKNa-
[HOro 6araTto4sieHHOro i AUHaMIYHOI0 KOMM/EeKCY YMHHUKIB cepefoBuLLa Ha
PIBHI Cy4acHMX 3HaHb MOKW L0 He NiAAaETbC 06'EKTUBHIN OLiHLL 3 NPOrHoO-
CTMYHOIO TOYHICTIO. IMpoTe 4/ NPaKTUYHOIO YABMIEHHS NPO YMOBMW iCHYBaH-
H [aHOro BMAY BaXXMBO, LIO YMHHUKW AKi HEOOXigHI AnA iCHyBaHHS oro
0COOMH MatoThb pi3He 3HaueHHs. LLle B cepeanHi XIX cT. BifOMMWIA HiMELIbKWIA
Ximik HO. JTi6ix, po3pobnstoum cuctemy 3acToCyBaHHS MiHepasbHUX f06puB,
chopmyntoBaB npaBuaIo MiHiMyMy, Bi4NOBIAHO 4O SIKOFO MOXAMBICTb ic-
HyBaHHS [aHOro BMUAy B MEBHOMY paroHi i CTyMiHb MOro npouBiTaHHSA
3anexarb Bif UNHHUKIB, NPeACTaBNeHNX B HAMMEHLLIN KiNlbKOCTI.

3 ypaxyBaHHAM psay NOMnpaBoK MpaBWi0 MiHIMyMy HaiuyacTille HaBo-
AUTbCS Y (POpPMY/IOBaHHI BiZOMOro HimMeubkoro ekosiora A. TiHeMaHHa
(1939): ""Toli 3 HEOOXiIAHUX YMHHUKIB CepefoBuMLLA BU3HAYAE LLIiNbHICTb
nonynsAuii 4aHoro BUAY XXUBKX iCTOT, AKWIA BNAIMBAaE Ha CTafil0 PO3BUT-
Ky, WO Mae HaliMeHLly eKO/IoTiYHY BasIeHTHICTb, NpU TOMY BM/MBaE B
KiNIbKOCTi ab0 iIHTEHCUBHOCTI, HabiNbL Aasnekii Big onTumymy"".

B npupogi 3aKOHOMIpHOCTI, WO NeXxaTb B OCHOBI npaBuia MiHiMymy,
BM3HAYalOTb 6arato BaX/MBMX MOMEHTIB reorpagiyHoro MoLuMpeHHs, Mop-
thonorii, ekonorii i tisionorii TBapuH i pocanMH. Came NMiMITYIOYI €KONOriYHi
YMHHWKW Y HM3LiI BUNaaKiB 0OMEXYIOTb NPOHUKHEHHS BUAY 4O TUX abo iH-
LUMX TMNIB ocenuLl. Y 6araTtbox BuMNafgkax "eKkonoriyHi 6ap'epu™ hopmysanu
B icTOpIi BMAIB TX CyyacHi apeann. Bulle 3ragyBanocb 06MeXXeHHS NOLIMPeH-
HS HW3KW BUAIB Ha MiBHIY Y 3B’A3KY 3 [IMOMHOK CHIrOBOro Nokpuey. HecTa-
Ya [pKepen BOMOMM, HanpuKiaf, >XOPCTKO 06MEeXYe MOX/IMUBICTb 3aceneHHs
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apUAHUX 30H MaSIOPyXMBUMU TBapUHaAMU.

K NpUCTOCYBaHHS 0 NIMITYIOUMX YMHHUKIB B €BOMOLIT TBAPUH Co-
pMyBaninca geski cneyugivHi hopmm NoBeaiHKNM — Taki, K COMOHLOBAHHHS,
BOAONIHI Mirpauii, nepeMillleHHs, NOB'A3aHi 3 YHUKHEHHAM HeCrpuUsTINBOT
[iT 6araToCHIXOKS i iH. 3aranbHWIn XapakTep aKTMBHOCTI HepigKo mporpamy-
ETbCA Ai€l0 NIMITYIOUMX YMHHUKIB - 3UMOBA i NITHA CNAsuka (3auineHiHHg),
nepepsa f060BOI aKTUBHOCTI B CMEKOTHI FOAMHKN f06MK i Take iHLe.

Ha 6a3i npucTocyBaHHsa A0 AIMITYIOUMX YMHHWKIB B €BOMKOLLIT pagy Ta-
KCOHIB BWHWK/M €KOMOriYHi KOHBEPreHuii i napaneniamu, Konm B pisHUX, y
TOMY 4mCAli | HECMOPIAHEHUX FpynaxX, BUHWKaOTb OAHOTUMHI MOPGONOriYHi
abo isionoriyHi ocobnmeocTi. Hanpuknag, gisionorivHi agantauii go gedi-
LMTY KUCHIO BUK/IMKANWN [0 XUTTA CXOXI afanTauii B pisHUX, Janeko He cno-
pigHeHMX, rpynax TBapuH. OQHOHaNpaBneHi 3MiHW BNacTUBOCTEW remornooi-
HY Yy HanpsiMi NigBULLEHHS MOro CNOpiAHEHOCTI O KUCHIO Y pasy BUAIB pub,
3 0AHOro 60Ky, i y BUCOKOFipHMX ccaBuUiB — 3 iHworo. MepebygoBa TMNiB
a30TUCTOro MeTabosniaMy npy 3MiHi BOAHOTrO cepefoBULLa Ha MOBITPsSHe Xa-
paKTepu3ye 6araTto TakCOHIB AIK 6e3XpebeTHMX, TaK i XpebeTHUX TBapuH. Mo-
[i6HOro poay nmapaneniamu Nerko MosiCHIOKTLCS MPUCTOCYBaHHAM A0 OAHUX
i TUX Xe NiIMITYIOUMX YNHHUKIB CepeaoBMLLa, L0 BU3HAYAKOTb caMy MOXI/N-
BICTb iCHYBaHHS B JaHUX yMOBaXx.

TakuM YMHOM, NPUHLMMOBUX LWNSAXIB aganTauii 4O MEBHOr0 YMHHMKA
HeGarato; afanTWBHI MexaHi3MW MOBHICTIO 3anporpaMoBaHi  (i3nKo-
XiMiYHOI NPUPOAOI0 AaHOr0 YNHHUKA.

Y eBOMIOLIT KPYNHMUX TaKCOHIB afanTaLis 4o NiMITyIOUMX YMHHUKIB He-
PifKO BM3HAYana HalbinbLl pyHAaMeHTabHI Nepebynosy Mmopgonorii i gisio-
norii. Tak, BUXig XpeGeTHMX TBApUH Ha CyxoAin 6yB HEMOXMBMIA 6e3 noao-
NaHHS ABOX MPUHLMNOBUX NIMITYHOUMX YMHHUKIB: Manoi LWinbHOCTI cepeno-
BALLA | HW3bKOT MOro BOMOroOCTi. Y BOAHOMY CEpeaoBULLi, LUINbHICTb SIKOro
cniBcTaBMMa 3 LUINILHICTIO Tifna TBapWH, OpraHiamMy nnaearoTb i JOKOMOTOPHA
cucTeMa (DyHKUiOHYBana finLle Ana HafjaHHa Tiny NOCTyNasbHOro pyxy.

Y NOBITPSHOMY CepeaoBULLi TaKUA NPUHLMMN TOKOMOLLIT BUSBUBCS He-
npuaaTHUM. 3aBASKU Masliil WiNbHOCTI NOBITPA HA3eMHi TBAPUHM NPUTUCHYTI
[l0 cy6CTpaTy Baroko BfacHOro Tina. EBOMIOLIAHO Lie 3aBAaHHS BMPILLYBanoCs
LUISXOM (POPMYBaHHSA KiHLIBOK TUMY BaXKens, 34aTHUX O4HOYacHO 3abe3ne-
YMTK PYHKLI0 onopw Ha cybcTpaT i DyHKLUi0 NOCTynanbHOro pyxy. Takum
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YMHOM, YOTMPUHOTNi, TOBTO HaseMHi XpebeTHi, BUHUKN AK pe3ynbTaT agan-
Tauii 40 HM3bKOI LWiNLHOCTI cepefoBMLLA.

Hu3bka BOMOriCTb MOBITPSHOrO cepefgoBuia MiMiTyBana (yHKLiOHY-
BaHHSA BOAHOIO TUMY AMXaNbHOI CUCTEMM, OCKiSIbKUW CTBOPHOBa/1a MOCTIHY
3arpo3y BUCKXaHHSA MOBEPXHI AUXanbHOro enitenito. MpuctocyBaHHs [0 AW-
XaHHA B HOBOMY CepefoBULLi — MosBa flereHiB. Y nereHeBo-AvMxarumx TBa-
PVH ANXanbHWIA eniTeniin He CNoAy4YaeTbCs 3 NOBITPSHWMM CEPefOBULLEM, a
MOB'A3aHUIA 3 HUM BY3bKMMM MOBITPSHUMM LUNSIXaMU | 3a6e3MeYeHniA cucTe-
MOHO 3a/103, LLLO 3BOJIOXKYIOTb SK MOBEPXHIO AMXaNbHOMO eniTenito, Tak i noBi-
TP, WO NigBOANUTLCA A0 HbOro. OAHOYACHO WM eBOMOLINHI Nepebynosu
MOKPUBIB, CNPSAMOBaHI Ha 3HVXKEHHS BTPAT BOIOTM Yepes NOBEPXHIO Tifa.

XapakTepHO, WO aHa/oriyHi 3a NPUHLKMNOM, Xo4a i 3aCHOBaHi Ha iH-
LUMX MOPOAOriYHMX 0COBNMBOCTAX, MPUCTOCYBaHHSA (hopMyBanmca iy psagy
TaKCOHIB 6e3XpebeTHMX TBapWH Mif 4Yac OCBOEHHA MOBITPSHOrO MicuUs iCHY-
BaHHS.

MpaBnno gBOX piBHIB aganTtauil

OpraHi3m, K i 6yfb-aKa iHwa 6ionoriyHa cucteMa, nepebysae B CKNa-
OHVX | MIHAMBMX yMOBaxX cepefioBulLa, 3 AKMM NigTpumye Ge3nepepsHi i
YKUTTEBO BaXK/IMBI B3aEMO3B'A3KM, 3aCHOBaHI Ha 06MiHHMX npoLecax.

CTiliKiCTb OpraHi3MeHHOI cucTemu, i BifHOCHA CaMOCTINHICTb (iH-
OVBIgYyasbHICTb), TaK caMo SIK i 34iACHEHHS MOBCAKAEHHUX (hYHKLI, 3a-
nieXkxaTb Bifi TOro, HacKifibK1 CTPYKTypa i pisionoriyHi BnacTtueocTi op-
raHiamy 36epiratoTb CBOT r0/I0BHI 0CO6/MBOCTI Ha T/ 30BHILLHIX YMOB,
Wwo 3MiHTbeA. Came B LbOMY MOMSATaE MPUMHLUUM FOMEOCTa3y Ha PiBHI
opraHismy.

MOHATTA romeocTasy AaBHO BMKOPUCTOBYETLCA B (hiionorii. Cnoyatky
NPUMYCKaNoch, O KOMMEKC afanTMBHMX peakuiil 3abe3neyye MOCTilHICTb
BHYTPILLHbOrO CepefioBuLLA OpraHi3my. 3BifcCK BUHUKI cam TEPMiH, SIKWIA ne-
peBoAUTLCA K "0AHAKOBMIA cTaH". TMi3Hille 3'AcyBanocs, WO CTaliCTb BHYT-
PiLLHIX MapaMeTpiB opraHiamy BigHOCHA, AMHaMiYyHa. DYHKLIOHYBaHHS YnC-
NEeHHMX MeXaHi3MiB aganTaLii BXe caMo no cobi BUK/MKAE NEBHI 3MiHN BHY-
TPiLWHLOrO cepefoBuLLa OpraHiamMy. TOMy MpaBWbHiLLE BBaXaTW, LLO FOMe-
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ocTas — Uue CTaH AUHaMIiYHOI piBHOBArv opraHiamy 3 cepejoBuLLem, rnpu
SIKOMY OpraHism 36epirae cBoi BNacTUBOCTI | 34aTHICTb A0 3A4iMCHEHHS
XUTTEBUX (PYHKLi/A Ha TNi 3MiHHMX 30BHIilWHiIX ymoB. Llel cTaH gocsara-
€TbCA B pPe3ynbTaTi (hyHKLiOHYBaHHA ABOX reHepasibHUX afanTUBHUX CUCTEM,
L0 Ait0Tb Ha OCHOBI Pi3HMX NPUHUMNIB.

OueBMAHO, SIKLLO0 30BHILUHIi YMOBW MPOTSAIrOM JOCTaTHLO TPUBAIOro
yacy 36epiratoTbcsa 6isibLU-MeHLW MocTiiHMMK (36epiratoTe CTanuin pe-
XXMM KO/IMBaHb HABKO/0 SIKOFOCb CepefHbOro pPiBHSA), TO B OpraHi3mi
MYHKUIT OKUTTERIANBHICTL) CTabiNi3ytoTbCA Ha PiBHI, aganTUBHOMY MO
BiJHOLLUEHHIO [0 LbOro cepefiHbOro (TMNOBOr0) CTaHy cepefoBuLLa.

Tak, BigMiHHOCTI B KNiMaTi BU3Ha4at0Tb reorpadiyvHi BigMiHHOCTI B Ha-
NnawTyBaHHI PYHKLiOHaIbHUX CUCTEM OpraHi3miB, TOBTO pi3HUIA piBeHb CTa-
6inisauii aganTMBHUX cuCTeM. 3aKOHOMIpHa 3MiHa cepefHiX YMOB B Yaci abo
B MPOCTOPI CMPUYMHSE 3a COOOK Mepexid Ha iHLWKIA piBeHb cTabinisauii (ce-
30HHI TeMnepaTypHi aganTalii, 3miHa TUNiB ocMoperynauii Npyu aHagpoOMHUX
i KaTaAPOMHUX Mirpayisx puo).

Ane NOBHOI IAEHTUYHOCTI YMOB, X abCOMOTHOI MOBTOPHBAHOCTI B
npupoai He 6ygae. B LboMy BUNagKy BiAXWIEHHAM KOHKPETHUX YMOB Bif ce-
PeLHbLOro CTaTUCTUYHOIO PiBHA BiAMOBIAATUMYTL (DYHKLiOHabHI afanTaui,
L0 NabifbHO BiAMOBIAAIOTL Ha Li BiAXWNEHHS | CPAMOBaHI Ha 3a6e3rneyeHHs
MaKCUMasibHOT e(heKTUBHOCTI (PYHKLIOHYBaHHS OpraHisMy B MeXax AaHoro
CTabini3oBaHOro CTaHy. 3AaTHICTb A0 (hyHKLiOHa/IbHUX afanTauiil TUM BULLE,
YMM GiNbLL NabINbHUM € AaHWIA YNHHWK B MPUPOAHUX YMOBAX iICHYBaHHS BU-
ay. Lia obcTaBMHa BiA6MBAETLCA Ha BEIMYMHI BNAaCTUBOr0O A1 BuAy fianaso-
HY 3MiH YMHHUKa, L0 BUTPUMYIOTb OCOOMHK, TOOTO Ha MOro eKONOriYHiIi Ba-
NEeHTHOCTI.

TakvM YMHOM, 33 NPUHUMNOBUM EKOMOTiYHUM 3HAYEHHAM afanTuBHI
MexXaHi3My MOXKHa po3L4innTK Ha ABi rpynu:

1 MexaHismu, L0 3a6e3mneyyroTb afanTUBHMIA XxapakTep 3arasbHOro
piBHSA CTabinisauii oKpeMmx (PYHKLiOHAIbHUX CUCTEM i OpraHiamy B LifoMy
LOAO HaBINbLL reHepaniaoBaHMX i CTIMKMX MapameTpiB MicUs iCHYBaHHS.

2. Nab6inbHi peakuil, Wo NigTPUMYOTb BiAHOCHY MOCTIAHICTb 3araibHo-
ro piBHA cTabinizayii WAsSXOM BKNOYEHHA afanTUBHMX (hYHKLiOHaNbHUX pe-
akKUil nif Yac BiAXWNEHHS KOHKPETHMX YMOB CEPeAoBULLA Bif cepefHiX Xa-
PaKTEPUCTUK.
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Li aBi cuctemun, aBa piBHI aganTauii 4it0Tb CNiNbHO, i IX B3aemMOfis
3abe3neyvye TOUYHe '‘mpunacyBaHHA" (DYHKUili OpraHiamy 4o KOHKpPETHO-
ro cTaHy YMHHUKIB CepefoBMLLa, a 3PELUTOr i CTiKe 0ro iCHyBaHHSA B
yMOBaxX CKMafHOro i JuHaMiyHOro cepefoBuLLa.

Hanpuknag, B cUCTeMi Tensoo6MiHY FOMOMOTEPMHUX TBapUH MeBHa
rpyna NpMcTocyBaNbHMX MexaHi3MiB 3a0e3rnedye 3arabHWi piBeHb aganTo-
BaHOCTI OpraHi3My A0 cepefHix TemnepaTypHMX YMOB JaHOro reorpagivyHoro
paiioHy i (ab0o) Ce30Hy poKy. Lle — rycTuHa, TOBLIMHA i CTPYKTypa TENJI0i30-
NIOKUMX MOKPUBIB, TOBLLMHA NIALWKIPHOMO XMPOBOro NpoLLapky, psg 6ioxi-
MiYHMX OCOBNMBOCTEN, L0 BM3HAYalOTh 3ara/ibHWUIN PiBeHb TENNONPOAYKLIT i
MOX/IMBICTb Ti (hopcyBaHHS. IHOAI Ui NpMCTOCYBaHHA 06'€fHYIOTb TEPMiHOM
"TemnepaTypHi aganTauii" Ha NpoTMBary peakuiam Tepmoperynauii (XiMiyHoi
i (pisnyHOI), WO 3a6e3nevytoTb BigNOBIAb OpraHiamMy Ha LUBMAKI, KOPOTKOYa-
CHi, YaCTO He3aKOHOMIpHI BiAXWNeHHSA TeMMepaTypu cepefoBuLLa Big, i cepe-
[IHbOr0 3HAYEHHS, BNaCTMBOrO AaHOMY Ce30HY, reorpagivyHomy paioHy. [i-
HOUM CMifbHO 3 peakuismy cTabisibHOro Tuny, Ui NabinbHi QyHKLiOHANbHI
afanTauil NigTPUMYIOTb Bi4NOBIAHICTb YXUTTELIANBHOCTI OpraHiamy KOHKpe-
THOMY CTaHy CepefioBMLLA, He MOPYLUYKUM MNOCTIAHOCTI 3araibHOro PiBHS
CUCTEMM TenoobMmiHy. Lleit piBeHb 3MIHKOETLCA NiULIe NPU CTiNKiA (Hanpu-
Knaf, Ce30HHI) NnepebynoBi TemMMepaTypHOro pexxumy cepefioBuLLa.

Llein npuknag nokasye, WO Ui ABi NPUHLMNOBI KaTeropii aganTuBHUX
MexaHi3MiB MatoTb pi3He 6ioforiyHe 3HayYeHHs. BoHM AitoTb OAHOYACHO, He
nepexofayn ofjHe B OAHOMO i He BMK/OYaOUM OAHe ogHoro. Came CymicHa
(DYHKUiA pi3HUX 32 piBHEM afanTMBHWUX CUCTEM 3abe3nedvye MaKCUMaslbHY
e(heKTUBHICTb MPUCTOCYBaHHA OpraHi3aMy A0 KOHKPETHMX YMOB MpU MiHiMa-
NBHUX BWUTPaTax eHeprii Ha ajanTauito, WO € OCHOBHWM G6i0N0OriYHUM 3a-
BAAHHAM aganTauii B3arani.

Ti X NPUHLMNOBI MeXaHi3MWN BUSBASIOTLCA | HA HALOPraHi3MeHHUX pi-
BHsAX. Haibinbw 3arasbHO (HOPMOK AOMOBHEHHS PO3FAAHYTOT CXEMU LLASA-
XiB afanTauii o npouecis eBOMOLLIAHOrO NePEeTBOPEHHS KPYMHUX TaKCOHIB €
po3pobneHa akag. O.M. CeseproBuM (1939) KoHLenuisa apomMopdosis i igio-
afanTalliii, BAKOPUCTaHHS SIKOT HabaraTto LUMpLUE, HiXK Lie 3a3BMYail BBaXKa-
ETbCA. Y nofanbliomy 6yfe nokasaHa MOX/UBICTb 3aCTOCYBaHHS Mpasuwna
[BOX piBHIB aganTauii o nonynauiii i 6ioueHo3iB. MoXHa CTBEpIKYBaTH,
WO 6ionoriyHi cuctemmn 6yfab-AKOT CKNafHOCTI afanTylTbCA 40 YMOB
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(MYHKLIOHYBaHHS ABOMa CMoco6amu: LWASIXOM f1abiibHUX PYHKLiOHAb-
HUX ajanTauiii B MeXax CTasioro piBHA cTabinizayii cuctemm i WsiXxom
3MiHM LbOro 3arasibHOro piBHA ctabinisauii.

Lli gBa wnaxu BigobpaxatoTb “cTpaTerito” i "TakTuKy" afanTUBHOMO
npoLecy i BignoBigaTb MacliTabam KOMMBaHb 30BHILLHIX YMOB. B npuHLMi
YMOBM CepefoBuLLa, L0 BUKIMKAIOTL HEOOXIAHICTL aaanTUBHOI BiANOBIAl, Mo-
XXyTb BYTW BUpaKeHi abo BigHOCHO HeTpuBanumu (iHOAI HE3aKOHOMIPHUMMW) Bi-
OXWNEHHAMW PI3HUX MapameTpiB Bif TX cepefHiX 3HayeHb, abo CTiiKUMK 3Mi-
HaMu cepeaHbOro PiBHS (PEXVMY) YMOB HaBKO/MLLIHBOIO CepeaoBULLA.
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KOHTpPOIbHI 3annuTaHHA A0 po3ainy 7

1 Lo, y WWMpoKOMY po3yMmiHHI, 03Ha4Yae TepmiH "aganTauis”,

2. 91K 3po3ymiTu BMpa3 “"aganTauis 3a NPUHLMUNIOM TONEpPaHTHOCTI".

3. LLLo nexkuTb B OCHOBI afanTauii 3a pe3uCTeHTHUM TUMOM.

4. FIK Ha3MBaETLCA KiNbKICTb (£03a) YNHHMKA, LLO BiAMOBigae noTpebam
opraHiamy i 3a6e3neuye HainbinbL CNPUATANBI YMOBW ANS OO XUTTS.

5. fIKy Ha3By Matl0Tb 30HU KiNlbKICHOr0 BMpa3sy YMHHMKA, WO Bigxuns-
ETLCA Bif ONTUMYMY, ae, L0 He NOPYLUYE XUTTELIANLHICTL OpraHismy.

6. LLLo Take eKosiOriYHa Ba/IEHTHICTb BUAY [0 JAHOrO YMHHUKA.

7. TIOACHITb MOHATTA €KOMOriYHOro ONTUMYMY i Mecumymy apeany
BULY.

8. AAKMM TepMiHOM MO3Ha4al0Tb CYKYMHY Ait0 Ha OpraHiam AeKifbKoX
UYMHHUKIB CepeoBULLA.

9. LLlo Take "MOAMGIKYOYI YNHHUKN".

10. CchopmyntoiiTe npasuno mMiHimymy HO. JliGixa.

11. HaBegiTb NpaBnio MiHiMymy B hopmystoBaHHi A. TiHemaHa.

12. B 4omy nonsrae NpMHUMN roMeocTasy Ha piBHi OpraHiamy.

13. Ha #ki rpynu 3a NpUHLMNOBMAM €KO/OMYHUM 3HAYEHHAM MOXHA
PO3A4INNTM afanTUBHI MexaHi3mu.

14. Akmmn cnocobamm 6ionorivuHi cuctemmn 6yab SKOT CKNaAHOCTI aja-
NTYHTbCA A0 YMOB (PYHKLiOHYBaHHS.

15. Ckinbku piBHIB afanTauii 3a6e3meuytoThb CTiiiKe iCHYBaHHS OpraHi-
3My B YMOBaX MiH/IMBOTO CepefoBULLA.
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Po3spain 8.
BIOUEHO3. BBAEMOBIAHOCUHM
B BIOLEHO3AX

KoxxeH opraHi3M )KuBe B OTOYEHHi 6araTboX iHLUMX, BCTYNae 3 HAMK Y
Halipi3HOMaHITHiLWI BIAHOCMHU SK 3 HEFaTUBHMUMM, TaK i 3 NO3NTUBHUMU ONS
cebe Hacnigkamy i, KiHelb KiHLUEM, He MOXe iCHyBaTu 6e3 LbOro >MBOro
OTOYEHHS.

BesnocepefHe X1Be 0TOYEHHSI OpraHiaMy cknagae /ioro 6ioLeHOTH-
YHe cepefoBulle. MNMpeAcTaBHUKN KOXHOrO BUAY 3AaTHi iCHyBaTW Nivwe B
TaKoMy >XMBOMY OTOYEHHI, Ae 3B'A3KM 3 iHWMMKU BMAaMK 3abe3nevyroTb 1M
ONTUMa/IbHI YMOBM iCHYBaHHA. Y TrpynoBaHHS BUAIB, WO CMiflbHO MeLLKa-
l0Tb i B3aEMHO MOB'si3aHi, HasuBalTb GioueHosamu (Big nart. "6ioc" -
XUTTA, "LEHO3IC" - 3arasibHuiA).

MoHATTA "6ioLEeH03" - OfiHe 3 HaBAXNMBILLNX B eKoMoril. Liei TepmiH
6yB 3anponoHoBaHWii 1877 p. Himeubkum rigpobionorom K. Mebiycom,
SKWIA BUBYAB YMOBM iCHYBaHHS yCTpuLpb B MNiBHIYHOMY MoOpi. BiH BCTaHOBWUB,
L0 yCTpuLi MOXYTb XKUTK NlMLLE B NEBHUX YMoBax (rnbuHa, Teuyil, Xxapaktep
I'PYHTY, TeMnepaTypa BOAMW, COMOHICTb) i L0 Pa3oM 3 HUMM NOCTINHO MELLIKaE
NeBHWUIA Habip iHWMX BUAIB - MOMOCKIB, pub, pakonogiGHMX, roNKOLIKIpUX,
YepB'AKiB, KALLKOBOMOPOXKHUHHMX, Fy60K TOLLO.

3a Mebiycom, MOXMBICTb AEKiNbKOX BUAIB TPUBa/INIA Yac CniBiCHYBa-
TN B 04HOMY OioLeHO3i € pe3ynbTaT NPUPOAHOro Jo60py i BOHa ckiaiacs B
iCTOpMYHOMY PO3BUTKY BMAIB. MacluTabm 6ioLeHOTUYHUX YrpynoBaHb opra-
Hi3MiB gy)ke pi3Hi, Bif yrpynoBaHHS MOAYLIOK NMLIAAHUKIB Ha CTOBGYpax
AepeB abo MHS, WO PO3KIafaeThes, A0 HACENEHHS Linnux naHawadTis - ficis,
cTenis, NycTens.

MpYHLMNOBOT Pi3HMLI MiXX GiOLEHOTUYHUMMK YrpYMNOBaHHAMMW Pi3HMX
MacLuTabiB Hemae. [pi6HiLLi yrpynoBaHHA BXOAATb BiJHOCHO aBTOHOMHOK
CK/1af0BOK YacTMHOW B 6ifbLi, a Ti, Y CBOK Yepry, € yacTMHamu yrpyno-
BaHb LUe 6inbnX MacluTabis.

Taknum YMHOM, opraHisayis XXUTTa Ha 6io0LeHOTUYHOMY pPiBHI iepap-
XiyHa. 13 36iblIeHHAM MacwTabiB yrpynoBaHb MOCUKOETLCA TX CKNag-
HICTb | YacTKa HeMpPsAMMX 3B'A3KiB Mi>K 0CO6UHaMn BUAIB.
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OG6roeoptoOUN 3arasibHi NPUHLMNM opraHizayii XX1UTTa Ha 3emni, Bigo-
MUWiA BITYM3HAHWIA Gionor B. M. BeknemiweB nucas: "Bci 6iOLEHOTUYHI CTY-
neHi opraHisauii, Bif OKeaHIYHWX i eniKOHTUHEHTAIlbHUX KOMMEKCIB [0
6YLib-AKMX MIKPOCKOMIYHUX NULIAAHWKIB Ha CTOBOYPI COCHU Mano iHAMBIaY-
alizoBaHi, Mano iHTErpoBaHi, HM3bKO OpraHi3oBaHi, cnabozamkHeHi. Lie pos-
NANBYACTI, He Qy>XKe BM3HaYeHi, YaCTO BaXXKO B/IOBUMI KONEKTUBHI YTBOPEH-
Hsl, CKNaAHO nepenneTeHi Mi>K co60t0, HEMOMITHO NepexoasTb OAHE B OAHE i
NpoTe LifIKOM peasibHi, Taki, WO iCHYIOTb i Ait0Tb, AKi Ham Tpeba po3yMiTn y
BCili TX CKNAAHOCTI | PO3N/IMBYATOCTI, WO i CKMNagae 3aBAaHHs GioLleHONOrIT 3i
BciMa i Bigrasy>keHHAMKN".

TakyM 4uHOM, 6yayun, SK i OpraHismu, CTPYKTYPHUMWU OAMHULAMM
YKUBOT Mpmpoan, GioLEHO3M CKNagatoTbea i MiATPUMYIOTb CBOKO CTIMKICTb Ha
OCHOBI iHWWX NpUHUMMIB. BOHM € cucTeMamy TaK 3BaHOr0 KapKacHOro
Tuny, 6e3 0co6/IMBUX KEPYHUUX | KOOPAUHYHUYNX LIEHTPIB (K, Hanpwu-
Knaf, HepBoBa abo rymopajsibHa CUCTEMU OpraHi3miB), ane TakKoX rpyH-
TYIOTbCA Ha YUCMEHHUX | CKIAAHUX BHYTPILIHIX 3B'A3KaxX, MalTb 3aK0-
HOMIpHY CTPYKTYPY i MeBHi MeXi CTIAKOCTI.

HaiBaxknusiiMy 0Co6IMBOCTAMM CUCTEM, LLO BiIHOCATLCA A0 Hadop-
raHi3MeHHOro piBHA opraHisauii XXUTTH, 3a Knacugikalieto HiMeLbKOro eko-
nora B. Tiwnepa, € HACTYIHi.

1 YrpynoBaHHS 3aBXAW BUHWKAKOTb, CKNaAalTbCA 3 FOTOBMX YacTUH
(NpefcTaBHUKIB Pi3HUX BUAIB ab0 LinnMX KOMMNIEKCIB BUAIB), HAasBHUX B Ha-
BKO/IMLLHBLOMY cepefoBuLLi. LM cnoci6 X BUHWMKHEHHS Bifpi3HAETLCS Bij
(hopMyBaHHS OKPEMOro OpraHiamy, 0COOMHMN, SKe BifOYyBaETLCA LLISAXOM MOC-
TYNOBOro AnNepeHLitoBaHHA 3a4aTKiB.

2. YactuHu yrpynoBaHHsi 3amiHHi. OauH Bug (ab0 KOMMNEKC BWAIB)
MOXE 3a/HATX MicLe IHLIOTO 3i CXOXUMMW EKOMOriYHNMKN BUMOramiu 6e3 361T-
Ky 4ns BCiel cucteMun. YacTuHm X (opraHu) 6yb-9Koro opraHiamy yHikasbHi.

3. AKuwio B UiniCHOMY OpraHi3mi MiATPMMYETLCA MOCTiliHA KOOpAMHa-
Lifl, Y3rofpKeHicTb Aif/IbHOCTI MOro opraHiB, KNiTWUH i TKAHWH, TO HafopraHi-
3MeHHa cucTema iCHYe B OCHOBHOMY 3a paxXyHOK BPiBHOB&XXEHHSI NMPOTUNEX-
HO cnpsimoBaHUX cun. IHTepecn 6araTbOX BMAiB B 6iOLEHO3I NPsSMO NPOTK-
NeXHi. Hanpuknag, XvdKaku - aHTaroHICTW CBOIX XXepPTB, NPOTE BOHW iCHY-
t0Tb Pas3oM, B pamMKax €AMHOr0 YrpynoBaHHS.

N 4. YrpynoBaHHS 3aCHOBaHi Ha perynsuii YncenbHOCTi OAHWX BUAIB
o
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IHWWMN.

5. "paHMYHi po3mipy opraHiaMmy 06MEXeHi Moro BHYTPILLHLOK craj-
KOBOIO Nporpamoto. Po3mipu HagopraHisMeHHNX CUCTEM BM3HAYalOTbCA 30B-
HiWHIMW NpuyrHaMun. Tak, 6i0LeH03 COCHAKA-6iIOMOLLIHMKA MOXe 3aiimaTu
HEBENMKY AiNSHKY cepef 60NIT, a MOXe NPOCTAraTucs Ha 3Ha4YHy BifCTaHb Ha
TepuTopii 3 BiAHOCHO OAHOPIAHUMY aBiOTUYHUMK YMOBaMMU.

CTpykTypa 6ioueHO3y

CTpyKTypa 0yfb-A9KOi CUCTEMU - Lie 3aKOHOMIPHOCTI B CMiBBIAHOLUEHHI
i 38'A3Kax i1 yacTuH. CTpyKTypa 6ioleHo3y 6araTtonnaHoBa, i Npy BUBYEHHI Ti
BUAINAIOTb Pi3Hi acnekTu.

Bunpgosa cTpykTypa 6ioueHOo3y

PO3pi3HAIOTb NOHATTA "BMAoBe GaraTcTBO" i “BMAOBa Pi3HOMaHITHICTbL"
6ioLeHO3iB. BmaoBe 6araTtcTBO - Lie 3arasibHWA Habip BBAiIB yrpyrnoBaHHs,
AKUIA BUPaKAETLCA CNUCKaMK NPeACTaBHUKIB Pi3HWX Fpymn OpraHismis.
BupoBa pisHOMaHITHICTb - Lie MOKa3HMK, L0 Bigobpaxkye He Ti/IbKK SKic-
HWIA CKnag 6ioueHo3y, ane i KiJIbKiCHI B3aEMOBIAHOCUHMW BUAIB.

Po3pisHatoTb 6igHi i 6arati Bugamm 6ioUeHO3N. Y MOMSPHUX apKTWu-
HUX NyCTeNsX i NiBHIYHIA TyHAPI Npu KpaitHbOMY AediunTi Tenna, B 6e3B0A-
HUX MYCTeNsx, y BOAONMaX, CUIbHO 3abpyAHEHMX CTIYHUMU BOfaMMK, CKpi3b,
[e OfHi abo BiApa3y [eKinbka YMHHMKIB cepeaoBmLLa ICTOTHO BigXMNATbLCA
Bifl CepefHbOro ONTUMASILHOIO A1 XXUTTA PiBHA, YrpynoBaHHA 36if4HeH,
OCKifIbKM NinLle HebaraTo BUAIB MOXYTb MPUCTOCYBATUCS [0 TaKUX KpanHix
ymMOoB. Manuii BuaoBuiA crekTp i B TUX 6ioLeH03ax, AKi 4acTo MifaaroTbCs
OyAb-KUM KaTacTpoivyHUM BMNINBaM, HanpuKIag LLOPIYHOMY 3aTOMNNEHHIO
Mig yac MoBeHein abo perynsipHOMY 3HWLLEHHIO POC/MHHOIO MOKPUBY Mpw
OpaHLji, 3acTOCyBaHHI NeCTUUMAIB i iHWWX aHTPOMOreHHUX BTPYy4YaHHAX. |,
HaBraku, CKpi3b, Ae abioTWYHI YMOBM CepefoBULLA B CEPeHbOMY HabnmKa-
IOTbCA 1O ONTUMAILHUX A8 XUTTA, BUHUKAKOTb Haa3BMYaliHO Garati Bugamu
yrpynoBaHHa. Fpuknagamm iX MOXYTb CAYXXUTWM TPOMiYHI flicK, Kopaso.i
pudu 3 IX Pi3BHOMaHITHUM HaceneHHsAM, AONMHU PIYOK B apuaHUX panoHax.

Buaosuii cknaf 6ioLeH03iB, KpiM TOro, 3aneXmuTb Bif TPMBaNoCTI X ic-
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HyBaHHS, icTOpii KOXXHOro 6ioueHo3y. Monogi yrpynoBaHHS, WO TibKK ¢o-
PMYHOTbCSI, 3a3BMYali BKNOYaOTb MEHWWI Habip BUAIB, HiX Ti, WO AABHO
cKnanwucs, 3pini. bioueHosn, CTBOPeHi NtoAMHOK (Nons, cagun, ropoam), Takox
GigHIWI BMAAMK, HDDK CXOXIi 3 HAMW MPUPOAHI cucTtemMm (Nnicosi, CTenosi,
Nnyrosi).

CknagHicTb BUAOBOrO CKNady YrpynoBaHb 3HAYHOK MIpOK 3aNeXUTb
Bi/] Pi3HOPOAHOCTI MiCUS iCHYBaHHA. Y TakmMX MicUsX, A€ MOXYTb 3HalTV Ans
cebe YMOBM Pi3Hi 3a eKOIOT IYHMMW BUMOramun BUAN, PopMyoTbea baraTili 3a
(hnopoto i (hayHOI YrpynoBaHHS.

BnnvB pisHOPOAHOCTI YMOB Ha Pi3HOMAHITHICTb BUAIB BUSABNSAETHCS,
HanpukKnag, B Tak 3BaHOMY mpurpaHu4Homy, abo ysnicHomy, egekTi. 3arasb-
HOBIZIOMO, LU0 Ha y3MicCcAX 3a3BMyail NULLHILLE | GaraTlle POCAWHHICTb, FHi3-
ANTbCA Binblue BUAIB NTaxiB, TpannseTbes Oinblue BUAIB KOMaXx, NaByKiB, HiX
y rn6UHI ficy. TyT pi3HOMaHITHILLI YMOBM OCBITNIEHOCTI, BONOrOCTi, Temmne-
patypu. Yum 6inbLli BigMIHHOCTI 4BOX CyCigHiX 6ioToniB, TMM Pi3HOMAHIT-
HiLli YMOBM Ha TX MeXaX i TUM CU/IbHille BUABMAETLCA Y3niCHUIA edekT. Bu-
[oBe 6araTCcTBO CU/IbHO 3POCTAE B MiCLAX KOHTAKTIB NiCOBMX i TPaB'aHUX, BO-
[HVX i CyXOAiNbHUX YrpynoBaHb. [1posiB y3/1iCHOrO eqieKTy XapaKTepHUiA ans
thnopu i hayHU NPOMDKHUX CMYT MiXK KOHTPACTHUMU MPUPOLHUMU 30HAMM
(nicoTyHgpa, nicocten).

Okpim uncna BugiB, L0 BXOAATb 40 CKNafy 6ioLeHO3y, ANns XapakTepu-
CTMKWN Oro BWUAOBOI CTPYKTYPU BaXIMBO BU3HAYMTU X KiNbKiCHe CniBBiA-
HOLLEHHS. FKLLO NOPIBHATK, HanpuKnag, ABa rinoTeTUYHI YrpynoBaHHS, WO
BK/OYatoTb Mo 100 0CcO6MH N'ATW 0AHAKOBUX BUAiB, 3 BIOLEHOTUYHOT TOUKM
30pYy BOHW MOXYTb BUABWUTUCS HEPIBHOLIHHUMMW. YTPYMNOBaHHA, B ikoMy 96
0Cco6w¥H 3i 100 HanexaTb [0 OAHOro BUAY i MO OAHIN OCO6UHI - A0 HOTUPLOX
iHLWMX, BMAAETbCA Habarato OAHOMaHITHILWMM, HIX Te, B AKOMY BCi 5 BuUfiB
npeacTaBneHi 0AHaKoBO - Mo 20 0CO6MH.

UucenbHicTb TiET ab0 IHLIOT rpynu opraHiaMiB B 6ioLeHO3ax iCTOTHO
3a1eXUTb Big X po3mipis. UM apibHiLi 0COBMHU, TUM BULLE TX YMCENbHICTb
B 6ioToni. Tak, K y>e 3ragyBanocb, B rpyHTaX KifbKiCTb HalinpocTilimx 06-
YMCNIOETLCA BaraTbMa AecATKaMu MifbApAiB Ha KBafpaTHWIA METP, HeMaToa
- [eKiNbKoMa MinbiioHamu, Kniwis i konem6on - AeCATKAMU abo COTHAMMU TK-
CAY, [OOLLOBUX YepB'siKiB - [AeCATKaMM abo COTHAMM 0CO6WMH. YuncenbHicTb
PUIOYUMX XPEBETHUX - MULLIOMNOAIGHMX FPU3YHIB, KPOTIB, cAinakis Ta cninaykis
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pO3paxoBYHOTb BXe He Ha KBafpaTHi MeTpK, a Ha rekTapu naoLyi.

Cnipg 3a3HaunTL, WO JOCMTb YaCTO YMCENbHICTb MAyTaloTb, abo BBaXKa-
IOTb OfHAKOBMM, 3 MOHATTAM LWibHICTb. Lle He Tak. YucenbHicTb - Ue Ki-
NbKIiCTb 0C06MH BUAY B 6ioueHo3i. LW inbHICTb - Ue KifbKiCTb 0COOUH BU-
4y Ha 0guHuMUi naoLwi. PisHMUSA LiSIKOM 3p0o3yMmina.

Po3MipHicTb 0COGMH BMAIB, WO BXOAATb A0 CKNady NpupoaHmx bioue-
HO3iB, PO3PI3HSETLCA B FiraHTCbKMX Maclitabax. Hanpuknag, KMt nepesep-
LIYHOTb 6akTepiii B 5 MAH. pasiB 3a 4oBXWUHOM i B 3-KO2)3a 06'emomM. HaBiTb
B MeXaX OKpPeMUX CUCTeMaTUYHMX rpyn Taki BigMIHHOCTI AyXe BenuKi. AK-
L0 MOpPIBHATK, HaNpWKNag, riraHTCbKi gepesa i ApibHi Tpasu B Nici, KpUXiT-
HUX 3emnepuiiok i BEMKUX CCaBLUiB - nocs, 6yporo Begmeas PisHULA CTaHe
04eBNAHOKD. Pi3HOPO3MIpHI rpynun opraHiamiB >XmBYTb B 6iOLEHO3I B Pi3HMX
Maclitabax npocTopy i yacy. Hanpuknag, XWUTTEBI LMKAN OAHOKMITUHHUX
MOXYTb NPOTIKaTW B MeXax FOAWHU, a XXUTTEBI LMK KPYMNHUX TBAPWUH PO3-
TATHYTI Ha AECATKM POKiB. XXNTTEBMIN NPOCTIp TaKoi KOMaxu, SK ranuus, Mo-
e 06MeXyBaTuCA 3aMKHEHUM TaiioM Ha OfHOMY IMCTKY POCAUHU, TOAI 5K
KPYMHiLWi KoMaxu - 6a>konu 36MpatoTb HeKTap B pagiyci KinomeTpa i 6ifbLue.

Y KOXHOMY YrpynoBaHHi MOXHa BUAIINTA FPYNYy OCHOBHUX, HalbifbLL
YnceNbHNX B KOXXHOMY PO3MIpHOMY Knaci BUAiB, 3B'I3KM MK SKuMM, MO CYTI,
€ BM3HaYa/IbHUMK AN PYHKLiIOHYBaHHS 6ioueHo3y B LinoMy. Buawn, nepesa-
Xaroui 3a YNCeNbHICTIO, € JOMIHaHTaMK yrpynoBaHHs. Hanpuknag, B SnvMHO-
BUX Nicax cepej fAepeB AOMIHYe ANMHA, B TPaB'AHOMY NOKPUBI - KBaceHULS 1
iHWi BMAM, B NTaWMHOMY HaceNneHHi —KoponboK, MaNuHiBKa, BiBYAPUK-
KOBaNMK, CEPe MULLIONOAIGHNX rPU3YHIB - pyaa i YepBOHO-cipa HopuLi.

CTyniHb AOMiHYBaHHS - MOKAa3HWK, L0 Bigobpaxkae BifAHOLIEHHS YMcna
0COOMH [JaHOro BUAY A0 3aralbHOro Ymcna BCiX 0CO6MH AaHOro yrpynoBaH-
He. Tak, Hanpuknag, fkwo 3 200 nTaxis, 3apeecTpPoBaHMX Ha AaHii TepuTopir,
80 cknapatoTh 396MKK, CTYNiHb JOMIHYBaHHS LibOro BUAY cepef NTaMHOro
HaceneHHs fopisHIoe 40 %.

MoKa3HMKN AOMIHYBaHHS Nerko O6YMCNIOKTLCA 3a LOMNOMOrol, Ha-
npuknag, iHaekcy aoMiHyBaHHs CimMncoHa:

C=1(nmyz
e Th- ouiHka "3HavyLWocTi" KOXHOro sugy (4mcno ocobuH, 6iomaca, npo-
AYKUis);
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N - 3aranbHa ouiHKa "3HauyLocTi".

MpoTe He BCi 4OMIHAHTHI BUAM OHAaKOBO BN/MBalOTh Ha bioueHo3. Ce-
pen HUX BUAINAKTLCS Ti, AKI CBOEK XUTTEAIANbHICTIO HaWbiNbLIOK Mipoto
CTBOPIOKOTbL CepefoBuLLe A8 BCbOro YrpynoBaHHs i 6e3 AKux icHyBaHHS 6i-
NbLUOCTI THWKX BUAIB HEMOXNMBe. Taki BUAM Ha3MBaKThb eandikaTopamm
(6ykBanbHWIA MNepeknag 3 NaTuHW - OGyAiBeNbHWKM). BupaneHHs Buay-
efungikaropa 3 6ioLeHO3Y 3a3BMYail BUKINKAE 3MiHY (DI3UYHOrO CepefoBULLa,
B NepLuy 4epry MikpoknimaTy 6iotony. OKpiM BifHOCHO HEBEMIMKOrO 4ymcna
BMAIB-AOMIHAHTIB, 40 CKnagy 6ioLeH03y BXOAWTbL 3a3BMUald 3HaUHa KifbKiCTb
HEUYMCNEHHMX | HaBITb PigKICHUX (hopM.

PifKiCHi i HeUYMCNEHHI BMAM TaKOX [AYy>Ke BaXK/MBI AN XUTTA GioLeHo-
3y. BoHu cTBOpIOIOTL 110r0 BUAOBE 6araTCcTBO, 30iMbLUIYIOTb PI3HOMAHITHICTL
6iOLEHOTUYHMX 3B'A3KIB | CMY)KaTb Pe3epBOM A5 MOMOBHEHHSA i 3aMilLeHHs
[OMiHaHTIB, TO6TO, AofdaloTb 6iOLEHO3y CTIMKOCTI i 3abe3neuvyroTb Hagili-
HiCTb 10ro yHKLIOHYBaHHS B Pi3HMX yMoBax. UM 6inblunii pe3eps nogio-
HUX "gpyropsagHux" BUAIB B YrpynoBaHHi, TUM GinbLua AMOBIPHICTb TOTO, WO
cepen HWUX 3HaliAyTbCs Taki, SKi 3MOXYTb BMKOHATW PO/ib AOMIHAHTIB Mpw
6y Lib-sIKMX 3MiHax cepefoBMLLA.

MiX YnCenbHiCTO BUAIB-A0MIHAHTIB i 3araJlbHUM BUAOBMM 6araTcTBOM
YrpynoBaHHA iCHYe NeBHMWI 3B'A30K. Unm cneuudiyHille ymMoBM cepefo-
BULA, TUM GigHIWMIA BUAOBUIA CKNag yrpynoBaHHSA i TUM BULLE MOXe
O6YyTU 4YMUCeNbHICTb OKpeMux BUAiB. LIS 3aKOHOMIPHICTb OTpMMana HasBy
npaeuna A. TiHemaHa, Bifl iMeHi HiMeLIbKOrO BUYEHOr0, IKUIA BMBYAB 0COO-
NMBOCTI BUAOBOT CTPYKTYpW yrpynosaHb B 30-i pOKM MWUHY/Oro cToniTTa. B
6igHMX BMgaMmM BioLeHo3ax YNCeNbHICTb OCOOUH OKPeMUX BUAIB MOXe GyTu
HaZ3BUYaliHO BMCOKOK. [lOCTaTHLO MpMrafgati crajaxu MacoBOro po3MHO-
YKEHHS neMiHris B TYHApPI ab0 Komax-LKifHUKIB B arpoLieHo3ax.

MopiBHSAHHA fBOX abo Ginblue 6iOLEHO3IB 3a YWUCIOM BUAIB MOXHA
30iACHNTK 3a JOMOMOTOH0 NOKa3HMKa NofdibHocTi CepeHceHa:

A+B

e A - 4ucno euais B Npobi A;
B - uwncno Buais B npobi B;
«
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C - uucno Bugis, 3araibHMX Ansa 060X Npoo.

IMoka3HMKOM BigMiHHOCTI € BeMunHa 1 $ .

KinbKicHi xapakTepucTuku Buay B GioueHosi. [ns OUiHKM poni oKpe-
MOro BUAY Y BUAOBIM CTPYKTYpi 6i0LeHO3y BUKOPUCTOBYHOTH Pi3Hi MOKa3HU-
KW, 3aCHOBaHi Ha KiflbKiCHOMY 06/1iKy.

LLLinbHiCTb BMAY - Le YMCN0 OCOBUH AaHOrO BMAY HA OAMHMLIO NoLi
abo 06'emy 3aliMaHOro NPOCTOPY, HaMpUKag YMCN0 APIGHUX PakonogibHMX
B 1 4M3BOAM Y BOLOVMI 260 YMCNO NTaxiB, WO MHi3gATbCA Ha 1 kv" cTenoBoi
LingHKK. [HoAi Ans po3paxyHKy LWifbHOCTI 3aMiCTb 4mMcna 0CO6MH BMKOPWUC-
TOBYHOTb 3HaUYeHHs X 6iomacu.

UacToTa TPCT/SHHA XapakTepu3ye PiBHOMIpPHICTL abo HepiBHOMIp-
HiCTb po3noginy' ocobuH Buay B 6ioleHO3i. BoHa po3paxoByeTbCA K NpoLe-
HTHe BiAHOLLEHHS Yncna Npob abo 061iKOBMX MalifaHumMKiB, Ae TPannsTbCs
0CO6MHM BMNAY, 4O 3arasbHOr0 YMcia Takux Npo6 abo MaigaHumkie. Yucenb-
HICTb | TPaNsHHA BUAY He NOB'A3aHI NPSMOKO 3aNeXHICTI0. Bua moxe 6yTu
YMCeNbHUM, asne 3 HU3bKOK YacTOTOK TpanisaHHA abo HeUMCNeHHUM, ane Ta-
KUM, OCOOMHW AIKOTO TPanisaThea 4OCUTL YacTo.

[ns ouiHKM KinbKiCHOro cniBBiAHOLWEHHS BUAIB B 6iOLeHO3ax B Cy4ac-
Hili eKONOriYHil niTepaTypi 4acTo BUKOPUCTOBYHOTb iHAEKC Pi3HOMaHITHOC-
Ti, WO 064MCAOETLCA 3a hopMysoto LLieHoHa:

# = - £ Pilo§2Pi

Ae Pi- yacTKa KOXXHOro BMAY B YrpynoBaHHi (3a 4YMCEe/bHICTIO 0CO6MH abo
Macoto), a 108Pi- norapudm Pi3 0CHOBOIO 2.

[ BU3HAUYEHHA BULOBOI Pi3HOMaHITHOCTI ICHYIOTb i iHLWI iHAEKCH:

iHaekc Mapraneda <? =15 - l/logN; iHaekc MixuHuka <2 = 571/TY;
iHgekc Ogyma, KaHTnoHa i KopHikepa (U, = 8 Ha 1000 oco6uH;

[le B - 4nCno BuUgiB;
N - 4ncno ocobuH i Tak gani
TaK0oX BUKOPUCTOBYETLCS NMOKa3HWK (iHAEKC) BUPIBHAHOCTI Mieny:

Je H - nokasHuK LLIeHOHa;
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8 - uncno Bugis.
MpumiTka: ana obumcneHHs iHaekcis Mapranedia i lMieny 3aCTOCOBYETLCA
HaTypanbHWiA norapudm; ans iHgekcy LLIeHoHa - norapudgm 3 0CHOBOHO 2.

lMpocTopoBa cTpykTypa 6ioueHo3y

Ta ginsHkKa abioTMYHOro cepefoBuLla, SKy 3aliMmae 6ioLeHO3, Ha3vBa-
€TbCA 6ioTon. IHakwwe Kaxyuw, 6ioTon - Micue iCHyBaHHS GioueHO3y (Big
nar. 6ioc - XXUTTS, Tonoc - Micue).

MpocTopoBa CTPYyKTypa Ha3eMHOro 6ioLeH03y BM3HAYaeThCsA MepLu 3a
BCE CK/1afl0M MOro POC/IMHHOT YaCTUHU —iTOLEHO3Y, PO3MOAIN0M Ha3eMHOT i
MNiA3eMHOI Macn POC/nH.

#AK BiJOMO, NpK CNiNLHOMY POCTi POC/IMH, Pi3HUX 3a BUCOTOO, (iToLe-
HO3 4acTO HabyBa€ YiTKOro PYCHOrO CKAafdy: aCUMINOOMI Hafg3eMHi opraHu
POCAWH | Nif3emMHi X YaCTMHWM PO3TalLOBYHOTLCA B [eKifbka Apycis, Mno-
Pi3HOMY BMKOPMCTOBYOUM i 3MiHIOHOYM cepeaoBuile. ApPYCHICTbL 0c06MBO
[o6pe BUAHa B nlicax NOMIpHOro noscy. Hanpuknag, B AAMHOBUX nicax YiTKo
BUAINAIOTLCA [EPEBHWIA, TpaB'AHO-YarapHUYKOBUIA | MOXOBMIA sipycn. M'aTb
abo LWICTb APYCIB MOXHA BUAINNTY | B LUINPOKOAUCTAHOMY Jlici:

NepLUNiA, abo BEPXHIi, ApyC YTBOPEHWIA epeBaMU NepLUIOT BeNUUMHM (ay6
yepeLLKOoBUIA, NMa CepLEeBUaHa, KNeH NnaTaHOBUAHWIA, B'A3 FNaaKuii i iH.);

Apyruii - nepeBaMu Apyroi BeNnumMHKU (ropobuHa 3BuYaiiHa, ki a61y-
HA i rpyLua, Yepemxa, Bepba Kossua i iH.);

TPETIl Apyc CKnagae Nigficok, YyTBOPeHW YarapHukamu (niluHa 38u-
yaiiHa, XXOCTip TOMKWIA, XKUMONOCTb NicOBa, 6EPECKNEeT EBPONECbKUIA i iH.);

YeTBEPTUIA CKNAAAETLCA 3 BUCOKUX TpaB | YarapHu4kiB (6opui, 60p po-
3M0rWiA, YNCTeLb NICOBMIA, YOPHULA, BPYCHULA Ta iH.);

N'ATUIA APYC CKNaaeHMI 3 HUXKUMX TpaB (CHUTb 3BMUYaliHa, OCOKa BOJIO-
cuUcTa, i iH.);

Yy LWOCTOMY ApycCi - Haibinblw HU3bLKI TpaBu, Taki, AK KOonuTHWUK eBpo-
NeicbKUiA.

MigpicT gepes i YarapHUKiB MoXe BYTY Pi3HOrO BiKY i pPi3HOI BEIMYMHK
i He YTBOPIOE 0COG/MBUX ApYcCiB. Halibinblw 6araTospycHi AOWOBI TPONiyHi
nicy, HaliMeHLW - WITYYHI NiCOBI HacagKeHHs. Y nicax 3aBXam € i Mix'spyc-
Hi (Mo3asipycHi) pocnnHM - Lie BOJOPOCTI i NWANHMKIL Ha CcTOBBYpax i rifn-
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KaX AepeB, BUWLL CMOPOBI i KBITKOBI eniiTy, niaHn i iH.

TBapUHM TaKOX NepeBaXKHO NPUYPOYEHi 4O TOro abo iHLWOro Apycy po-
CMMHHOCTI. [leski 3 HMX B3arani He NOKMAAKTb BiAnNoBigHOro apycy. Hanpu-
Knag, cepea Komax BUAINAKTb HACTYMHI rpynu:

MeLLIKaHLi I'pyHTY - reobiii;

Ha3eMHOr o, NOBEPXHEBOIO LUapy - reprneTobily,

MOXOBOrO fipycy - 6piobiii;

TpaBoCTOH - (hinnoGiiA',

BULLMX AIPYCIB - aepobili.

P034n1eHOBaHICTb B FOPU3OHTa/IbHOMY HanpsMi - MO3aiuHicTb - Bfac-
TUBA MPaKTUYHO BCIM (PiTOLLEHO3aM, TOMY B TX MeXaxX BUAINATb CTPYKTYPHI
OfMHWLI, AKI OTPMMaNK Pi3Hi Ha3BW: MIKPOYrpymnoBaHHS, MiKpOLEeHO3U, Mik-
pothiToueHo3u, napuenu. Lli MiKpoyrpynoBaHHS pO3pIi3HAIOTLCS BWAOBUM
CKMaaoM, KiflbKiCHUM CNiBBIAHOLLIEHHAM Pi3HUX BUAIB, 3IMKHYTICTIO, Npoay-
KTUBHICTIO | iIHWMMW BNacTMBOCTAMMW. MO3aiuHiCTb, AK i ApYCHICTb, ANHaMI-
YHa: BifbyBaETbCA 3MiHa O4HUX MiIKPOYrpynoBaHb iHLIMMK, PO3POCTaHHS abo
CKOPOYEHHS IX B po3mipax.

EkonoriyHa cTpykTypa 6ioueHo3y

Pi3Hi TMnn 6ioLeHO3iB XapaKTepu3ytoTbCs MEBHUM CMiBBiJHOLLUEHHAM
eKONOTiYHUX TPyn OpraHi3MiB, sKe BifA3epKaNtoe eKOJIoriuHy CTPYKTYpy
yrpynoBaHHs. bioLeHO3 3i CX0XKOK0 eKONOTiYHOK CTPYKTYPOD MOXYTb Ma-
TW Pi3HWIA BUJOBUIA CKNag,

Buam, Lo BUKOHYIOTb OAHI i Ti X PYHKUIT B Nogi6HMX BioleHo3ax, Ha-
31Bal0Thb Bikapyounmm (Ti, WO 3aMilLytoTb). ABMLLE eKOOriYHOro BiKapi-
aTy LUMPOKO MoLumpeHe B npupodi. Hanpuknag, nogiéHa posib HANeXUTb Ky-
HULj B €BPOMENCHKIN i cobonto B asiaTChKiii Tal3i, 6isoHa B npepisax lMiBHiu-
HOT AMEpVKM, aHTwonn B caBaHax AMpPUKKM, AMKOTO KOHS i KynaHa B CTenax
Aail.

KOHKpeTHWiA BUA Y 6ioLeHO3i B MeBHIli Mipi - BMNaaKoBe SBWLLE, OCKi-
NbKW YrpynoBaHHSA POPMYIOTLCS 3 TUX BUAIB, AKi € B HABKO/IULLIHLOMY Cepe-
[oBuLLi. Ane eKonorivyHa CTpyKTypa 6ioLeH03iB, WO CKNaatoTbCs B NEBHUX
KNiMaTUYHUX | NnaHAwapTHUX yMoBax, CTPOro 3akoHOMipHa. Tak, Hanpu-
Knag, B 6ioLeH03ax Pi3HUX NPUPOAHUX 30H 3aKOHOMIPHO 3MIHHOETLCS CMiB-
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BiAHOLLEHHA (biTodaris i canpodaris. B cTenoBmx, HaniBnycTeNbHUX i nyc-
TeNbHUX pailoHax TBapuHU-(iToarn nepeBaxatoTb Haj canpodaramu, B ni-
COBUX YrpynoBaHHAX NOMIpHOro noscy, HaBnaky, CUbHille pO3BMHEHa carl-
podarisi. OCHOBHWIA TUM XXMBNEHHSA TBapWH B FNMBMHAX OKeaHy —XWXauTBo,
TOAl SIK B OCBIT/EHiil, MOBEPXHEBi 30HI Menariani 6arato (inbTpaTopiB,
CMOXMBAKOUNX (ITONMAHKTOH, ab0 BUAIB 3i 3MILLAHUM XapaKTePOM >XUB/EH-
HSA. 3pO3yMino, WO TpodiuHa CTPYKTYpa TakMX YrpynoBaHb pisHa.

EKonoriyHa CTpyKTypa yrpynoBaHb Bifobpaxae TakoX CriBBigHOLLEH-
HA TakuMX rpyn opraHi3MmiB, K rirpoginm, Mesotinm i kcepoginm, a Takox
CMNEKTPU XUTTEBUX (POPM. Pi3HOMaHITHICTb i 3HAa4YHa KiNbKiCTb NpeacTaBHM-
KiB TieT abo iHLIOT eKOMOriYHOI rpynun opraHi3MiB XapakTepuayroTs 1X 6ioTon
3 TOYHICTIO He MEHLLO, HixXX Mif Yac 3aCTOCYBaHHS TOYHMX BMMIpOBaHb (i-
3NYHMX | XIMIYHMX NapaMeTpiB cepefoBuLLa.

Taknil nigxig [0 ouiHKK GioLeHO3iB, NPU SIKOMY BUKOPUCTOBYIOThb-
CS 3arajibHi XapaKTepuCcTUKN A0ro eKosorivyHoi, BUAOBOI i MPOCTOPOBOT
CTPYKTYpU, Ha3MBalTb MaKpoCKoniyHuM. Lle y3arasibHeHa KpyrnHomnaaHo-
Ba XapaKTepuCTWKa yrpynoBaHb, LU0 [03BOJISE OPIEHTYBATUCA Y BNACTUBOC-
TSX 6ioLEeHO3Yy NpU MaHyBaHHI rocnofapcbKmxX 3axofiB, NPOrHO3yBaTh Hac-
NifKN aHTPOMOreHHOro BNIMBY, OLiHIOBATM CTIlKICTb CUCTEMM.

MikpockoniyHMiA nigxig - ue po3wngpoBKa 3B'A3KIB KOXHOI0
OKPEMOro BWUAY B YrpymnoBaHHI, AeTa/lbHe BUBYEHHS HAWTOHLWINX AeTa-
neii oro ekonorii. Lle 3aBaaHHa [0Ci He BMKOHaHe BiJHOCHO NepeBaXKHOI
6inbLUOCTi BMAIB BHACMIAOK HAA3BMYANHOIO PI3HOMAHITTA >XMBUX (DOPM B
NPUPOAI i CKNagHOCTI i TPYAOMICTKOCTI BMBYEHHS X €KOMOriYHMX 0co6an-
BOCTeM.

BigHoCcuHM opraHiamiB B 6ioLeHo3ax

OCHOBY BMHUWKHEHHS i iCHYBaHHS 6ioLeHO3iB 3a6e3neyyoTb BigHOCUHU
OpraHismiB, X 38'A3K, B fiKi BOHM BCTYNarOTb HAacenskoUmn OAuH i Toii e Gio-
ron. L1i 38H3kM BM3HaualOTh OCHOBHI™yMOBM KUTTS BUAIB B YrpynoBaHHi,
MOX/IMBOCTI 3400yBaHHS Xi i 32aBOKOBaHHA HOBOrO NPOCTOPY.

Knacugikauii 6i0LeHOTUYHMX BiJHOCUH MOXKHa OyayBaTh 3 BUKOPUC-
TaHHAM Pi3HUX NpUHUMNIB. OAMH 3 NONYNAPHMX NIAXOAIB - OLiHKA MOXU-
BOr0 pe3y/ibTaTy KOHTaKTIB ABOX OCOOUH. [151 KOXHOT 3 HUX pe3y/ibTaT MOXe
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OyTW: MO3NTUBHWIA, HEraTUBHWIA abo HelTpanbHWiA. MoeAHAHHS LUMX Pe3y/b-
TaTiB gae KoMb6iHauito i3 6 BapiaHTiB, sika i MOKNageHa B OCHOBY L€l Knacu-

thikauir.
BigHoCUHU XMxXakK-XepTBa, napasnt-xassTH

BifHOCVHK TUNY XMXaK-)KepPTBa, NapasnT-xassiH —Lie Npsami Tpogi-
YHi 3B'A3KW, AKi 419 OAHOro 3 NapTHepiB MalTb HEraTwMBHI, a A4na iHWOoro -
NO3NTUBHI Hacnigkn. PakTNYHO, A0 LbOro TUMY eKOoriYHMX B3aEMOfili Mo-
YKHa BiHeCTW BCi BapiaHTW TpoghiuHMX 3B'A3KiB. X04a KopoBy, LU0 MAceTbCs
Ha nyui i gaTna, Wo BMAOOYBaE NMUMHOK 3-Nif KOPWU AepeBa, 3a3Bu4ail He
Ha3MBaOTb XM>Kakamu, TOW TN B3aEMMUH, B SIKi BOHW BCTyMalOTb 3 OpraHis-
Mamu, Lo CyryTb IM KOPMOM, Mae 6ararto 3araibHOro 3 BiJHOCUMHaMU XU-
XKaKa i 11oro >kepTB. TOMY B 3axifHili niTepaTypi 3B'A30K XMXaK - »KepTBa po-
3YMIETbCS 3a3BUYaiil B LUMPOKOMY CEHCi, BKIOYa0uM BCi opmy A06YBaHHSA
Ki. LLi (hopmu, y cBOO yepry, nigpo3ninsaiTbca Ha AeKinbKa KaTeropii:
1) cnpaBXXHe xMXauTBo, abo XM>KaLTBO Y BY3bKOMY CeHCi cfoBa; 2) na-
pasnTtuam; 3) 36MpauTso i 4) Bunac.

Xmxakamu 3a3Buyail Ha3MBaKTb TBAPWH, L0 XUBAATLCS iHLLIUMU
TBapMHaMu, SIKUX BOHU NOBAATbL i B6MBaKOThb. [ XMXKaKiB XapakTepHa
oco6vBa MUCNMBCbKA NOBEAIHKA.

FAKLLO pO3Mipy XepTB HabaraTto MeHLle PO3MipiB TBapWH, LLO XUBNATb-
CA HUMMW, YMCeNbHICTb 06'EKTIB XXMBMEHHS BMCOKA i caMi BOHM AOCSXKHI - B
LbOMY' BUNAAKY AiANbHICTL M'ACOIAHOr O BUAY MEPETBOPHOETLCS Ha MOLUYK i
npocte 36MpaHHA 3006M4i | Ha3UBaETLCA 36MpaLTBo. 36Mpay BUTpaYae eHep-
rit0 B OCHOBHOMY Ha MOLUYK, @ He Ha 3aXOr/eHHs Ki. Take "36upaHHsA" xa-
pakTepHe, HanpuKnag, Ans pagy KOMaxoigHWX NTaxiB - Kynukis-3yiikis, cu-
BOK, 316/IMKiB, LLEBPUKIB i iH.

MpoTe MK TUMOBUM XMXKALTBOM i TUMOBUM 36MpadeM Yy M'SCOIAHMX
iCHye 6e3ni4 NPoMi>KHUX cnoco6is fobyBaHHS xXapyy. Hanpuknag, psg Kkoma-
XOTLHUX NTaxiB XapaKTepu3yeTbCA MUC/UBCLKOK MOBELIHKOIO Nif vac foBAi
KoMax. Tak, ceprnokpunbLi, NacTiBKM HA3fOraHsTb 34006MY Y BiNbHOMY
nonboTi. Copokonyau, Myxo/ioBKU MNiACTEPIraloTb i NOTIM Ha3[A0raHAKTb Xe-
PTBY SIK TUMOBI XMXXaKu-ccaBLi. B TOW e yac, crnocid XXMBNeHHS M'ACOIgHUX
36upadiB gyXe NoAibHWI Ha 36MpaHHA HepyXOMOT XKi pOCAMHOIAHUMU TBa-
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puHaMK, HanpuKNag HaciHHeIAHMMK NTaxaMu abo rpusyHamu (ropauus, cu-
3WiA rony6, yeueBumus, nicoBa MULLA, XOM'AKK), OANS SKUX TaKOX XapaKTepHi
creviani3oBaHi NOLYKOBI (hopMU MOBEAIHKN.

3a cnocobom 3406yBaHHS KOPMOBUX 06'€KTIB 36Mpay HabnMKaeTbCA 40
TUNOBOro naciHHs iTogari. Cneyundika HaciHHA Nonsrae B NoifaHHi He-
PYXOMOr0 KOPMY, L0 3HAXOAWTLCS Y BiHOCHOMY [OCTAaTKY, Ha MOLUYKMW AKO-
ro He JOBOAMTLCA BUTpaYaTn 6arato 3ycuib. Takuid crnocib XUBMEHHS xapa-
KTEPHWUIA IK ANA CTaga KOMUTHUX Ha Nyui, Tak i Ana TMCTOrpu3yyoi ryceHi B
KPOHi AepeBa abo IMYMHOK COHeYKa B KOMOHiAX nonenuui (Puc. 8.1).

Puc. 8.1. MaciHHa hiTodhariB B adyprkaHCbKill caBaHi (BepxHi paaun) Ta 'y
ctenax (HUXHi pHAVI) (H.M. YepHoBa, O.M. bunosa, 2001). PocnuHHIiCTb noiga-
€TbCA Ha Pi3HIi BMCOTI, IO AaEe MOXJ/IMBICTb BI/IKOpVICTaHHf-l hiToLLEHO3Y pPi3HUMK
€KOJIoTYHMMK TpynaMn TBapuH.

TakyM YMHOM, He 3BaKat0UM Ha eKONOriYHY CreumgivHiCTb pisHUX Crno-
COOIB XKMBJIEHHS, BOHW MOB'A3aHi MiDXX COO0K PI3HOMaHITHUMM MNepexofamu, a
iHOAi TpannstoTbCA OAHOYACHO Y OAHOrO i TOro X camoro Buay. Taki X nepe-
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XO[M MOXKHa 3yCTPITK B NPUPOAI MiXK TUMOBUM XMXKaLTBOM i NapasuTu3mMOM.

MapasuTnam - opma 3B'A3KIB MK BuMaMu, Npu SKiA opraHiam-
CMOXMBay BUKOPUCTOBYE XXMBOFO rocnofaps He Ti/IbKU K [PKEPESIO XUB-
NIEHHS, ane N K Micue NOCTIAHOro abo TMMYacoBOro NMPOXWBaHHSA. TUMo-
BUIA MapasUTUYHUIA XapaKTep MaroTb TaKOX i 3B'3KM KOMaXx-LLKiJHWKIB 3 poc-
NHaMMW.

Y B3aEMUHAX XMXaK-XXepTBa, MapasvT-xassiH HalsCKpaBille BWABNS-
ETbCA €BOJIOLIHA | eKONoriyHa Posib TPOGIUHUX 3B'A3KIB OpraHiamie. Xuxa-
LITBO, MOB'A3aHe 3 aKTUBHUM MOLLYKOM i eHepriiiHMMu crnocobaMn OBONOAIH-
HS 34001440, WO YMHUTL ONip i Tikae, Befle [0 BUHWKHEHHS i 3aKpinaeHHA
Pi3HOMaHITHMX aganTauiii K y XXepTB, Tak i y X crnoXuBayiB. 30Kpema, npu
aKTMBHOMY cnocobi 3axuUcTy Bif BOPOriB NpUPOAHWIA A06Ip crnpusie po3BUT-
KY Y XepTB OpraHiB 4yTTs, LWBMAKOCTI peakuii, WBUAKOCTI BTy, IHCTUHKTIB
06MaHHOT NoBeiHKM, L0 CYNPOBOMKYETLCA BAOCKOHAIEHHAM HEpBOBOI CUC-
Temu i NPM3BOAMTb 40 NPOrPeCcMBHOT €BOMHOLIT FPYMN.

Mpy nacMBHOMY cnoco6i 3aX1cTy PO3BUBAKOTLCA NPOTEKLiliHe 3a6ap-
B/IEHHSA, TBEPAI rraHumpi, WNWAbKK, TOMIKK, IHCTUHKTW 3aTaloBaHHS, BUKOPUC-
TaHHS HeJOCTYMHUX XMXKaKaMm NPUTYNKIB TOWO. [eski 3 Lyx cnocobiB 3axuc-
TY XapaKTepHi He TifIbK1 ANd Manopyxnmeux abo cugsaumx ocobmH Buais, ane
i ona TUX TBAPUH, L0 aKTMBHO PATYHOTLCA Bif, BOPOriB.

Y CBOK Yepry, CKMafHICTb BUSB/EHHS i OXOM/EHHS XXEPTB CNpusie y
XWXakKiB Bigbopy Ha Kpaluii po3BUTOK OpraHiB 4yTTa (roctpoTta 30py, TOH-
KWiA cnyX, HIOX), Ha LUBMALLY Peakuito Ha 34061y, BUTPMBANICTb Mif yac ne-
pecnigyBaHHs. TakuMm YMHOM, E€KOMOTiYHI 3B'A3KN XWXKaKIiB i XKepTB MEBHUM
YMHOM CNPSMOBYHOTL Xif, €BOMOLIT MOB'A3aHNX BULIB.

Mapa3nTuam, Ha BigMIHY Biff XMKaLTBa, XapaKTepU3yeTbCS BYXKYOK
cneuianizauieto BugiB. OCKiNbKM Xa3siiH 3a6e3nedye napasuToBi He TiNbKu
XXVBMEHHS, ane i MiKpoKaiMaT, 3aXMCT i T. i., TO UMM Kpallle NpUCTOCOBaHWiA
napasnT 40 0COBMMBOCTEN OpraHi3My xassiiHa, TUM AMOBIPHILIWIA oro ycnix
B PO3MHOXEHHI | 3a/1MLLEHHI NOTOMCTBA.

TicHUIA 3B'A30K Napa3nTa 3 XassiHOM NPU3BOAWTL A0 Bifdopy ABOX
rpyn napasutie. Cepef NapasvTiB OTPMMYIOTb nepesary Ti, AKi 34aTHi 6ifbLu
MOBHO | TPVBANIO BUKOPUCTOBYBATW FOCMOAAPS, He NPU3BOLAYMN A0 MOr0 fLydKe
paHHLOI 3arnbeni i 3abesnevyroumn, TUM camMmmm, Cobi IKHaliKpalLle iCHYBaHHS.

Cepefi pi3HOMaHITHUX (DOPM NapasUTUYHUX BIAHOCUH € I Taki, 3a AKUX
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3arnbenb xasfiHa - 000B'A3KOBMIA HACNiAOK nepedyBaHHA B HbOMY NapasuTa.
Llein Tmn 3B'A3KiB 0C06/IMBO NOLUMPEHWIA Y KOMAX, LU0 BifK1afaloTb CBOT AL
[0 feUb abo NIMUYNHOK IHWKX TBapWH. Taki KOMaxu oTpUMav Ha3By napasu-
ToigiB (Puc. 8.2). 3armbenb xassiiHa, B LbOMY BUMaAKY, 06YMOB/IEHA Ma/iuM
3anacom B HbOMY KOpMY, SIKOro Neflb BUCTayae Ha pO3BMTOK OAHIET abo Heba-
ratbOX JIMYMHOK BUZY-CNOXMBAYa.

2 p?

Puc. 8.2. InunHkn napasnToigHux nepetuHyactokpunux (H.M. YepHosa,
O.M. Bunosa, 2001):
1- Opins WckKerr, 2 - €a/sBuB BYIVEBMi(a- nepwii Bik, *-ApYyruii Bik)

MapasnT3Mm, TakUM YMHOM, MOB'A3aHWIA BCINSKMMMW Nepexogamu 3 iH-
LXMW TUNAMKN B32EMUH.

OCHOBHa eKO/IoriYHa Posib XWXKaLTBa, NapasuTU3My i IHLWKX BapiaHTiB
TPOMiYHMX 3B'A3KIB B YrPYyMNOBaHHAX NoOAsrae B TOMy, LU0, NOCMiIZOBHO XWB-
NAYUCL OfiHE OLHWUM, XXMBI OpraHiamMy CTBOPIOKOTL YMOBU 41151 KPYrOBOPOTY
PeyvoBMH, 6e3 AKOro HeMOX/IMBe XMTTA. [pyra, He MeHLU BaxmBa posib LmX
BiJHOCWH - B3aEMHa perynsuis 4ncesbHOCTI 0COOMH BUAIB | BUAIB B3arali.

KomeHcanism - Le Taka popma B3aEMUH MiX fBOMa BUAaMu, KONu
JiSINbHICTb 04HOM0 3 HUX Hapgae Ky abo MPUTYOK iHLWOMY (KOMeHcany).
[HWMMK cnoBaMu, KOMEHCaNi3M - OfHOCTOPOHHE BUKOPUCTaHHSA O4HOMO BU-
[y IHLMM 6€3 HaHECEHHS oMy LIKoAW. KomeHcaniam, 3aCHOBaHMIl Ha cno-
XXMBAHHI 3a/IMLLKIB Xi rocrnojapis, Ha3MBatoTh Le HaXNMiGHULTBOM (4apmo-
inpcTBoM). KOMeHcanamu BeNMKWX akyn € CYMNpoBOMKYHMI X pu6u-
npunmnanu. CnoXKuBayi eKCKPEMEHTIB - TaKOX KOMeHCanu iHWMX BUAIB.

Oc06/11MBO PO3BMHEHE BUKOPWUCTAHHA NPUTYNKIB abo B cnopygax, abo B
Tinax iHWWX BUAiB. Takuii KOMeHCani3aM Ha3vBaETbCsS KBApTMPAHTCIBOM.
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Hanpuknag, pnbku Pierabler 3Haxo4dTb CXOBOK Y BOAHWX JIEreHsX ronoTy-
piiA, MONIOAb AeAKNX BUAIB pub KopanoBmx pudis - Nif napacosibkaMun 3axu-
LLEHWNX YKANKMMMW HATKaMK medy3 abo MidK LLYyNanbUAMW ak TUHIA.

Y rHizgax ntaxiB, HoOpax rpU3yHiB MeLIKae BenmyesHa KifibKicTb BUAIB
UNEHWUCTOHOIMX, AKi BUKOPUCTOBYIOTb MIKPOKMIMAT NPUTYIKIB i 3HAXOAATb
Tam KOpPM 3a paxyHOK OpraHidHuX 3a/IMLLKIB, W0 PO3K1afatoTbes, abo iHWmMX
BMAIB CniBMeLLKaHLiB. barato BWAiB crewiani3oBaHO Ha Takomy Crnocooi
XXUTTA | N03a Hopamy He TPannstTbCA 30BCiM. MocTiliHi HopoBi abo rHi3go-
Bi cniBMeLLKaHLi oTpMMaan Ha3By Higikonu.

BigHoCvHM TNy KOMEHCanismMy Ay>e BaX/MBI B MPUPOAI, OCKifbKu
CNPUAIOTL TICHILLOMY CMiBICHYBaHHIO BWAiB, MOBHILLOMY OCBOEHHIO Cepefo-
BUMLLA | BUKOPUCTAHHIO Xap4oBUX pecypciB.

B npupogi wWunpoko nowuvpeHi B3aEMOBUTiAHI BiJHOCUHW BUAIB,
3BaHi MyTyasniamom. MyTyaniCTUUHI 3B'A3KM MOXYTb BUHWMKATU Ha OCHOBI
nonepeiHbLOro NapasnTusMy abo KomeHcaniamy. CTyniHb PO3BUTKY B3aEMO-
BUTIAHOIO CNIBXMTTA MOXe OYyTW CaMUM Pi3HUM - Bif TMM4YacoBMX, Heobo-
B'A3KOBMX KOHTAKTIB [0 TakOro CTaHy, KOMM MPUCYTHICTb NapTHepa cTae
060B'A3KOBOI0 YMOBOI XKWUTTSH KOXXHOIO 3 HUX. Taki Hepo3fisibHi KOPUCHI
3B'A3KUW ABOX BULIB OTPMManu Ha3By cuM6iosy.

KnacuyHuiA npuknag cMmBIOTUYHMX BILHOCWUH - NMLLANRHWKK, WO fe-
MOHCTPYIOTb TiCHe CMIBXWUTTA rpuba i BogopocTi. KMLWKOBI CUMMBIOHTK, WO
6epyTb y4acTb B nepepobui rpybrx pocIMHHMX KOPMiB, BUSB/EHI Y GaraTtbox
TBapWUH: >KYNHUX, TPU3YHIB, >KYKiB-TOUYNIbHUKIB, MIMUMHOK XpyLwiis. Buan, Lo
XapyyrThCA KPOB'HO BULLIMX TBAPWUH (KNiLli, N 'sBkuK), MNEPEBaXHO, MalOTb CUM-
6iOHTIB, L0 foMoMaratoThb Ti NepeTpas/toBaTu.

Uum pisHOMaHITHiILLIe i MiyHiWwe 3B'A3KKW, WO NigTPUMYIOTb CrifibHe
NPOXWUBaHHSA BUAIB, TUM CTilKiLle ix cniBicHyBaHHA. Came TOMY yrpyno-
BaHHS, L0 MalTb TpUBaNy iCTOPItO PO3BUTKY MILHILLI, HIXX Ti, IKi BUHUKa-
H0Tb NiCNA Pi3KUX NOPYLUEHb NPUPOAHOT 06CTAHOBKM ab0 CTBOPIOKOTLCS LUTY-
4Ho (nons, cagu, ropoau, opaHXxXepei, Tenunui).

HeliTpaniam - LUe Taka hoopMa 6i0TUYHMX BIAHOCKH, NpW AKil cnisi-
CHYBaHHS ABOX BWUAIB Ha OfHili TEpUTOPIT He Mae Ans HUX Hi MO3UTUB-
HUX, Hi HeraTMBHUX Hacnigkis. Mpn HelTpaniami BUAN He NOB'A3aHI OAWH 3
0AHUM 6e3nocepefHbO, afie 3a1exarb Bif, CTaHy yrpynoBaHHa B UinoMy. Ha-
npuknag, 6inku i noci, MewKato4yn B O4HOMY NiCi, MPaKTUYHO He KOHTaKTy-

- 136 -



Po3gin 8. bioueHo3n. B3aemoBigHOCKMHM B GioLeHo3ax

I0Tb OAHE 3 O4HWM, ane CYTTEBO 3a/1eXaTb Bif (hYHKLiIOHYBaHHA NiCOBOI eKO-
CUCTEMM.

Mpn ameHcanismi 419 04HOr0 3 IBOX B3aEMOJi0OUMX BULIB HACNigKK
CYMICHOI0 MPOXWBAHHA HeraTWUBHI, TOAI K IHWWA HE OrPUMYE Bif HUX
Hi WKoAW, Hi KopucTi. Taka (hopma B3aEMOAIT YacTille TpanaseTbes y poc-
NWH. Hanpuknag, ceiTnonto6HI Tpas'aHi BUAK, WO pocTyTh Nif ANNHOM, Npu-
FHiYytOTbCSA B Pe3y/bTaTi CUIbHOMO 3aTiHOBaHHA i KPOHOO, To4i AK Ans ca-
MOrO0 JepeBa iX CyCiCTBO MOXe MaTW HEMTpasibHe 3HaAYeHHS.

B3aemM03B'A3KM MiXK 0CO6MHaMK LbOro TUMY TakKoX BeAyTb 40 perynauii
YnCebHOCTI OpraHi3miB, BNAMBAIOTb HA PO3NOAIN | B3aEMHUIA Nigoip BUAIB.

KoHKypeHLUis - Le B3aEMOBIJHOCUHW OHOr0 i TOro X BUAy abo pis-
HMUX BWAIB 3a OAHI | Ti X pecypcu cepefoBulla i YMOBM PO3MHOXEHHS.
AKLLO TaKi BUAM MELUKaKTb CrifIbHO, KOXEH 3 HUX 3HaxXOAMTbCA B HEBUrif-
HOMY MOMIOXKEHHI, OCKIiNIbKM MPUCYTHICTb iHLIOr0 3MEHLLYE MOX/IMBOCTI XKMB-
NEHHS, NPUTYNKIB | IHLWKWX CMOCO6IB XWUTTELISNbHOCTI, AKI XapakTepHi Ans
KOHKPETHOro Micus icHyBaHHs. KOHKypeHLUisi - efuMHa hopMa eKoNoriyHnx
BiAHOCMWH, L0 HEraTMBHO MO3HAYAETLCA Ha 060X B3aEMOfiOUMX NapTHe-
pax. ®opMM KOHKYPEHTHOI B3aEMOAIT MOXyTb OYTW Halipi3HOMaHITHILLMMW:
Bif, MPAMOI (hi3u4HOT 6OPOTLOM O MUPHOrO CYMICHOMO iCHYBaHHS.

MpoTe AKWoO ABa BUAM 3 OAHAKOBMMMK €KOMOTiYHUMU noTpebamu
OMMHAKTLCA B OLHOMY YrpynoBaHHI, paHO YW Mi3HO OfMH KOHKYPEHT
BUTIiCHSIE iHWOro. Lie oaHe 3 HaibiNbLL 3araslbHUX eKONOriYHUX NpaBu, siKe
OTPMMaJI0 Ha3BY 3aKOHY KOHKYPEHTHOr0 BUKJ/IHOUEHHS i 6yN0 chopmy ibo-
BaHO P. ®. ay3e. Y cnpoLleHiii (hopMi BOHO 3BYyUNTb TaK '"[lBa KOHKYpPYIOUi
BMAM Pa3oM He ykmBaroTbea''. KOHKYpeHUis Moxe 6yTu B1LOBa, KO MiX
C0o6010 3a PeCypcy KOHKYPYHOTb OpraHiaMu 04HOro Buay abo MixXBMAoBa.

BHYTpILIHL0BMA0Ba KOHKYPEHLLiS NPU3BOANUTL [0 3HUKEHHS XUTTE3Aa-
THOCTI Ta PO3MHOXEHHS, 3HVKEHHSA BHECKY OpraHiamy B HacTymnHe MOKOJIiH-
He. BuginatoTbe gBi hopMu KOHKYPEHUIT: ekcnnyaTaliliHy - Npu AKilA KOH-
Kypytodi OCOBUHW He B3aEMOfiIOTb OAHA 3 OAHOM, ale KOXHa 0Co6uHa
OTPUMYE Ty YaCTWUHY pecypcy, fika 3a/mLInnach i Bij iHWKX; iHTeptepeH-
LiliHy - Npu Kl cnocTepiracTbCs 6e3nocepeHs B3aEMO/iS 0COOMH y TaKuid
CMocib, Lo 0aHA aKTMBHO 3aBaXKAE iHLLIA CNOXMBATM Pecypcu.

B. M. beknemilueB nigpo3aingas BigHOCMHN MiXK BUAaMK B YIPYMNOBaHHi
Ha npsMmi i HenpsMi. MpsMi 3B'A3KM BUHMKAOTL NpK 6e3nocepeHbOMY KOH-
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TaKTi OpraHiamis. Henpsimi 3B'3Ku € BNIMBOM BWfIB OfHE Ha OAHOr0 Yepes
MicLie icHyBaHHS abo LuNAxXoM Aii Ha TpeTi BUaK.

3a knacudikauieto B. M. beknemiwesa, Npsmi i Henpami Mi>KBUAOBI Bi-
[LHOCUHM 3a TUM 3HAYEHHSAM, ike BOHM MOXYTb MaTh B 6ioLeHO3i, nigpo3gai-
NAITLCA Ha YOTMPU TUMKW: TPOiYHI, TOMiIYHI, DOPUNYUHI, habpuyHi.

TpoQoiuHi 3B'SA3KMK

TpoghiuHi 3B"A3KN BUHUKAKOTL KOMU OfAMH BU[ XUBUTLCHA iHLWUM -
abo X1BMMM 0COBGMHaMM, abo IX MepTBMMW 3anullKaMn, abo NpogyKTa-
MW XXUTTERIANBHOCTI. | 6abku, WO NOBAATL HA NIbOTY THLUMX KOMaX, i >KyKu-
THOMOBMKM, LU0 XapyylTbCA MOCNIAOM KPYMHUX KOMUTHMX, i 64>konu, Lo
36MpaloTb HeKTap POCAMH, BCTYNatTb B MPAMUIA TPOGivHMIA 3B'A30K 3 BMAa-
MU, WO HagatoTb TM KOPM. Y pasi KOHKYpeHLiT ABOX BMAIB 3a 06'€KTU XXMB-
NEHHA MiXK HUMW BUHMKAE HEMPAMUIA TPOMIYHMIA 3B'A30K, OCKIiNbKW Aisifb-
HiCTb 0QHOTO BiAOVBAETLCA HA MOCTa4YaHHI KOPMOM iHWworo (puc. 8.3).

nrn a2 71 HI

Puc. 8.3. Cxema TpodiuHOT cTpykTypu BioyeHosy (1.0. LUvnos, 1985).

A-T - TpodpiuHi piBHi: A - nNpoayueHTn; b- KoHcymeHTH | nopaaky; B -
KoHCcyMeHTU Il nopagky; I - koHcymeHTu Il nopsaaky.

1_ 4 - KOHKpPEeTHi BUAM [aHOro TpogiyHOro piBHA: 04HaKOBMMU Ludpamm
no3Ha4veHi okpeMi TPOiYHI TaHLIOrN; CYyLiNbHAUMUN CTPISIKaAMM NokKasaHi npami
(TpohiyHi) 3BA3KN, MYHKTUPHUMM - OonocepenKoBaHi (KOHKYPEHTHI) 3BA3KU.

Byab-sKuii BNNB OAHOIO BUAY Ha AOCTYMHICTb iHLLOrO B IKOCTi KOPMY
abo AOCTYMHICTb KOPMY AN UbOro BMAY CAif poO3LiHIOBATM AK HENpAMMii
TPOiYHMIA 3B'A30K MK HUMW. Hanpwknag, rycCiHb MeTenuKis-MOHaiNoK,
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06"igaroum rnuLto CoceH, NoMeriye Kopoigam AOCTYN 4O OCNabneHnx Aepes.
TpodhiyHi 3B'A3KM € rONOBHUMMW B YrpynoBaHHAX. CaMe BOHW 06'¢AHYIOTb BU-
OW, L0 XXMBYTb Pa3oM, OCKI/IbKM KOXEH 3 HUX MOXKE MELLIKATY JINLLIE TaMm, Je €
HeoOXifAHi oMy XapuyoBi pecypcu. XapyoBi B3a€MO3B'A3KM CTBOPHOKOTL B
npupoai TpoivHy Mepexy, L0 PO3MNOBCIOMKYETHCA KiHelb KiHLUEM Ha BCi
Buan B 6iocgepi (Puc. 8.4).

ToniyHi 3B'SA3KU

TonivHi 3B'A3KKU XapaKTepusyloTb 6yab-sKi (isuyHi abo XiMidHi
3MiHM YMOB NPOXWBAHHA O4HOr0 BUAY B pe3ynbTaTi XUTTELIANbHOCTI
iHWworo. Lli 3B'A3kn BKpail pisHOMaHITHI. BOHWM MmonsratoTb Y CTBOPEHHI 0A-
HMM BMAOM CepefoBMLLA ANA iHWOro (Hanpuknad, BHYTPILLHIA napasuTiam
abo HOpoBWIA KOMeHCasi3M), Yy (popMyBaHHI cybCcTpaTy, Ha SIKOMYy Mocens-
I0TbCA ab0, HaBMakW, YHWKatOTb CENNTUCS MPEACTaBHUKMU iHWWX BUAIB, Y
BMN/IMBI Ha pyX BOAW, NOBITPS, 3MiHW TeMMepaTypu, OCBITNIEHOCTI HaBKOMWL-
HbOr0 NPOCTOPY, B HACUYEHHI CepefoBMLLA NPOAYKTaMMW BULINEHHS.

Puc. 8.4. ToTik eHeprii TpbOMa PiBHAMU NPOCTOro TPOgivHOro NaHura
(3a M. OwoBiHbO | M. TaHry, 1968): B- BanoBa NpoAykuis; My- yncta NPoayKUis;
K - mpopykuis BMKkopucTaHa siKk kopM; A2 A3- KOPM acvMilbOBaHuii KOHCYMeHTa-
MU; H - He BMKOpMUCTaHa yacTuHa npoaykuii; M2- BTopuHHa Npoaykuis (Tpasois-
Hi); M3- npupicT xnxakis; A, - [,3- Butpatn eHeprii Ha MeTaboniam Ha pi3HMX piB-
HAX TPOCIYHOrO NaHuora.

MopcbKi >Konygi, Ki NOCensitoTbCA Ha LWKIPI KUTIB, MMYMHKU MYX, LLO
MELLIKaOTb B KOPOB'AYOMY THOI, NMLLAAHMKL Ha CTOBOYpax AepeB MOB'A3aHi
NPAMUM TOMIYHMM 3B'SI3KOM 3 TUMW OpraHiaMamu, siKi HagaloTb TM cy6cTpat
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abo micuge icHyBaHHSl. Oc06/MBO BeNMKa PO/b Y CTBOPEHHI abo 3MiHi cepego-
BULLA ANA IHLWMX OPraHi3MiB HaEXWTb POCVHAM.

Ha ocHOBI TOMiYHMX, TPOGhiUHMX, PabpnyHMX Ta HOPUYHUX 3B'A3KIB B
6ioueHo3i (hopMyHOTbCA KOHeopLii (MoegHaHHA) - Tpynu pisHOpPifgHUX op-
raHiamiB, L0 NOB’A3aHi i3 0CO6MHaMUK 6Yyb-AKOro BUAY - LEHTPasIbHOro
yneHa KoHeopuii. KoHeopuii hopmytoTbCa (haKTUYHO HaBKO/O MpeAcTaBHU-
KiB Oyab-SKOro Buy, WO Mae epeoBWLLEYTBOPIOBA/IbHUIA BNAMB Ha iHLIMX.
3a Bupasom B. M. beknemillesa, "...cocHa 3 i MiKOpU3HUMUK rpubkamu, 3
eniiTHAMIM MoXaMK | NnLLaNHWKaMK Ha C TOBOYPI i Fifikax, 3 ycieto 6e3nivyto
Hacensrymx il YNEHMCTOHOIMX - Le CKIaAHa KOHCOPUis, LUe - LiniA CBIT.
Hopuug 3 Ti ekTonapasvTamu, 3 refibMiHTaMu, 3 HalinpocTiwmmMK, 6akTepis-
MW, WO HacenatTb i BHYTPILWLHI opraHu, 3HOBY € Liifla KOHCOpL,is.

OCKINbKN KOXXEH YneH KPYMHOI KOHeopuii MoXke 6yTu, y CBOK 4epry,
LIEHTPOM APi6HILIOro 06'eAHaHHA, MOXHa BUAINTX KOHeopLiT NepLuioro, Apy-
roro i HaBiTb TPETLOrO NOPAAKY. TakMm YMHOM, 6ioLLeHO3 - Lie cucTeMa MoB's-
3aHUX MiXK COB0K KOHCOPLUIN, WO BUHMKAKOTb Ha OCHOBI LOHAWTICHILLMX
TOMIYHMX, TPORIYHNX, (OPUUHMX, (DABPUYHUX BIZHOCUH MiX BUAAMM.

DOopUYHI 3B'A3KN

dOopUYHI 3B'A3KN - Lie y4acTb OAHOI0 BUAY B PO3MOBCHAKEHHI iHLLO-
ro. MNepeHeceHHs TBapUHAMM HaCiHHS, CNop, MUKy POC/IMH HA3UBAKOTb 300X0-
pi€to, NePeHeCeHHs HLINX, APiGHIWNX TBapUH - topesieto (Big naT. dopac -
Ha30BHI, reTb). 300X0pin BiAOYBAETbHCS 3a3BMYaii 3a JOMOMOIOH CreljianbHUX i
Pi3HOMaHITHUX NPUCTOCYBaHb. TBapPWUHW MOXYTb 3aXO0MN/t0BATN HACIHHA POC/IUH
[lBOMa crnocobamu: nacMBHMM i aKTMBHUM. lMacuBHe 3axonsieHHs Bigbysa-
ETbCA MPY BUNaAKOBOMY 3iTKHEHHI Tifa TBapuHU 3 POCAMHOID, HaciHHA abo cy-
nNigaa SKoro MaroTb crielianbHi 3a4inku, radyku, BMPOCTM (Yepefa, Jonyx).
AKTVBHMWIA crocib 3axonieHHs - NoigaHHsA NaoAis i arig. Henigaatnmee nepe-
TPaB/tOBaHHIO HACIHHA TBApVHW BUAINSAIOTL Pa3oM 3 NOCAiLOM.

dopesis TBapUH NOLIMPeEHa NepeBaXKHO cepef APiGHNUX YNeHUCTOHOT X,
0c06/1MBO Yy pi3HOMaHITHUX rpyn kniwis (Puc. 8.5). BoHa € ogHMM i3 cnoco-
6iB NacYBHOrO PO3CeNeHHs i BnacTmMBa BUAaM, A1s AKUX NepeHeceHHs 3 oj-
Horo 6ioTona [0 iHLIOrO XXMTTEBO HeobOXigHe Ans 36epexeHHs abo npoLBi-
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TaHHA BUay. Hanpuknag, 6arato Komax, Lo NiTatoTb —BiABigyBadi CKynuyeHb
POC/MHHMX 3a/IMLLKIB, WO WBKAKO po3KnagatoTbesa (TPynis TBapWH, nocnigy
KOMUTHWX, KYN THUKOYMX POCAMH), HeCyTb Ha C06i ramas3oBux, yponogoBux
abo TwupornidoigHMx Kniwis, WO NepecensitoTbCa TakMM YMHOM Bif OAHOrO
CKYMYeHHs Xap4oBMX MaTepiasnis A0 iHLWWOro.

Puc. 8.5. ®opesis kniwiB Ha koMaxax:

1- peiToHIMGa yponoaoBoro Kniwa NnpukpinaneTbCs A0 Xyka 3a A0Mno-
MOrow ctebesibus 3 3aTBEpAiN0T CeKPeTOPHOI PignHK;

2 - popesia KniLiB Ha MypaLlKax.

dabpunyHi 3B'SA3KK

dabpuyHi  3B'A3KM - Le TakuiA TUM GIOLEHOTUYHMX BIAHOCUH, B fKi
0COOVMHN BMAY BMKOPUCTOBYIOTL A1 CBOIX criopyd (habpukauiin) npoaykTu
BUAiNEHHS, abo MepTBi 3aNMLWKKN, ab0 HaBiTb XXMBMX OCOOWH IHLLOrO BUAY.
Tak, NTaxn BUKOPUCTOBYIOTb ANA CNOPYAM THI3A TifIKU fepeB, LIepCTb CcaB-
uiB, Tpasy, INCTA, NyX i Nip'a IHWWX BUAIB NTaxiB i T. n.

AK BUAHO 3 HaBeAeHOro, BHACNiAOK CKNafHOCTI MiXXKBUAOBUX BigHOCUH
KOXXEeH KOHKPETHWUIA BMA MOXe focsraTu yCnixy faneko He CKpisb e Ckna-
[aloTbes BigNoBigHI 4ns HLOro YMOBM (Di3MYHOro CepefoByLLa, a inLle B on-
TUMaNbHNX YMOBaX XXUTTEAIANBHOCTI. PO3pi3HAOTb (i3ioNoriuyHniA i cuHeKo-
NOTiYHWIA ONTUMYM BUAY.

di3ionoriyHniAi oNnTUMyM - Ue CNpUATINBE A1 BUAY MOELHAHHSA
BCiX abi0OTUYHMX YMHHUKIB, NPU SKOMY MOXMMBI HaibifbLl WBUAKI Te-
MMY POCTY 1 PO3MHOXEHHS.
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CVHEKONOTIYHNIA ONTUMYM - Lie Take 6i0TUYHE OTOUEHHS], NPU AKOMY
0c06MHM BUAY Big4YyBalOTb HaMeHLLMIA TUCK 3 60KY BOPOriB i KOHKYPEHTIB,
LLLO [103BOJISIE MOMY YCMiLLUHO PO3MHOXYBaTMCsl. CUHEKONOTiYHWIA | (hisionori-
YHUIA ONTUMYMH AANIEKO He 3aBXAaW CriBnadatoTb. AKLWO Y BignosigHoOMy 6ioTo-
MNi eKoNoriyHa Hilla 3aiHsATa CUMbHILLMM KOHKYPEHTOM abo Tam 3aHaATO CW/lb-
HWI BNMB XWXKaKiB i NapasnTiB, TO 0COBUHM BUAY B HbOMY He MPUKMBAOTHCS.

EkonoriyHa Hiwa

MonoXxeHHs, fike 3aliMae BWA, B 3ara/lbHiil cuctemi 6ioLeHO3y, KOM-
NNeKc Moro 6ioLeHOTUYHMX 3B'A3KIB | BUMOT A0 abioTMUYHMX YMHHUKIB cepe-
[l0BULLIa HA3MBAKOTb EKOJIOTIYHOIO Hillelo BUAY.

MoHATTA "ekonoriyHa Hiwa" cnif BiApi3HATU Bif NOHATTA “Micuenepe-
OyBaHHA". Y 0CTaHHLOMY BUMNAAKY MAaeTbCA Ha YBasi Ta YaCcTUHA NPOCTOpY,
fKa 3acefieHa 0cobUHaMmn BULY | fKa Mae HeobXifgHi abioTUYHI yMOBU ans X
iCHyBaHHA. EKoOforiyHa Hila BuAy 3a/1eXuUTb He TifbKW Bif abioTUYHUX
YMOB CepefoBuULLa, ae i B He MeHLUi Mipi Bif /ioro 6ioLeHOTUYHOro OTOo-
YeHHs. XapaKTep 3aiiMaHO| eKONOriYHOI Hilli BU3HAYa€eTbCA K EKOMOTIYHUMU
MOX/IMBOCTAMM BUAY, TaK i TUM, HACKINbKW Lji MOXIMBOCTI MOXYTb ByTU pe-
ani3oBaHi B KOHKpeTHMX GioLeHo3ax. Lle xapakTepucTuka TOro crocoby XuT-
T8, IKNIA 0COBMHN BULY MOXYTb BECTW B JaHOMY YTpYyMOBaHHi.

. XaTuyMHCOH BUCYHYB MOHATTA (hyHAAMEHTasbHOI i peanizoBaHol
eKo0rivyHoi Hiwi. Mig gpyHAaMeHTaNbHOK EKOMOMiYHOK Hillel po3yMmi-
ETbCA BeCb Habip YMOB, 3a AKMX BUL MOXE YCNILHO iCHyBaTW i PO3MHO-
XyBaTucsa. MpoTe, y NpMpoLHUX BioLeHO3ax, BUAWM OCBOKOKTL Aafeko He BCi
npuaaTHi 4nsa HUX Pecypcy BHACNIfOK, NepLl 3a BCE, KOHKYPEHTHUX BifHO-
CWH. PeaniszoBaHa eKoM0OriyHa Hila - Le NosIoXKeHHS BUAY B KOHKPETHO-
MYy YrpyrnoBaHHi, e M0ro 06MexyoTb CKNagHi 6i0LEeHOTUYHI BIZHOCUHMN.
[HWKMK cnoBamuy, (PyHAAMeHTalbHa €KO/0rivHa Hilla XapaKTepusye NoTeH-
UiliHI MOX/IMBOCTI BMAY, a peasnizoBaHa - Ty iX YaCTUHY, fika MOXe peanisy-
BaTUCS B JaHUX YMOBaX, NMPY AaHili JOCTYMHOCTI pecypcy. Takum YMHOM, pe-
anisoBaHa Hilla 3aBXAu MeHLUA, HiIX (hyHAaMeHTabHa.

Cneuianisauis BMAY 3a XXMBEHHSM, BUKOPUCTaHHSM MPOCTOPY, 4acy
aKTVMBHOCTI i IHLIMX YMOB XapaKTepPU3YETbCA K 3BYXKEHHS AOr0 eKOOrivHOT
HiLi, 3BOPOTHI NpoLecK - AK Ti pO3LLIMPEHHSA. Ha po3LUMpPeHHst abo 3BY>KEHHS
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€KOMOTiYHOI Hilli BMAy B YrpynoBaHHi 3HAYHWIA BNAMB 3[iACHIOIOTb KOHKY-
peHT. B UbOMYy BUNAAKY MpPaBUI0 KOHKYPEHTHOr0 BUK/KOYEHHS
.d. Mayse MOXe OYTU BUPaXKEHE TaKUM YMHOM: ABa BUAWU He YXXUBaKOTbCSA
B OAHI eKOMOTIYHI/ HiLli.

OfHMM 3 MeXaHi3MiB CTIAKOCTI NPMPOAHMX GIOLIEHO3IB € PO3NOAIN BU-
JaMu, L0 XXMBYTb CYMICHO, eKOMOriYHMX Hill 3 YaCTKOBMM iX MepekpuBaH-
HAM. SKLWO 6Y/ab-SKWIA 3 BUAIB 3HAYHO 3HUXKYE CBOHO UYMNCENbHICTb abo BuMa-
Ja€ 3i CKnagy yrpynoBaHHs, MOro ponb 6epyTb Ha cebe iHLWi. Ynum Ginblue
BUAIB Y CKnagi 6ioLeHO3Y, TUM HMXYe UYNCENbHICTb KOXHOI0 3 HUX, TUM CU-
NbHille BMpakeHa X eKosnorivyHa cneuianisayis. B LboMy BUMaAKy roBopsTh
NPO LWiNbHILWY YNakoBKY €KOMOMiYHMX Hill B 6i0LEHO3I.

Y cnopigHeHux BUAIB, WO XXMBYTb Pa3oM, 3a3BU4aii CMOCTepPiratoThbCs
Ly>Ke TOHKI pO3MeXyBaHHA €KOMOMIYHUX Hill. Y HalMX 3UMOBKX ficax Ko-
MaxoifHi NTaxu, WO rofytTbCs Ha fepeBax, YHUKaTb KOHKYpeHLUIi 3a pa-
XYHOK Pi3HOr0 XapakTepy nowyky. Hanpukniag, nos3uku i nuiiyxu 36Upat0Th
KOpM Ha cToB6ypax. IMpu LbOMY MOB3UKU CTPIMKO O6CTEXYHOTb [Aepeso,
LUBMAKO CXOMJHOKYM KOMaX, L0 NONajatoThes Ha 04i, ab0 HaCiHHSA, WO onu-
HMNOCA B BESIMKMX TPILLMHAX KOPW, TOAI AK NULLYXWN PeTeslbHO 06HULLMNOpPHO-
0Tb Ha MOBEPXHi CTOBOYpPa LWOHaMeHLUI WiuHKW, B AKi MPOHMKAE TX TOHKWI
LUMNONOAI6HMIA A3b06. B3MMKY B 3MilLaHMX 3rpaikax Benvki cuHuLi BeAyTb
LUMPOKMIA MOLYK Ha fepeBax, B KyLlaX, Ha MHAX, a 4acTo i Ha CHIry; 4opHo-
rON0Bi CUHWLI OOCTEXYIOTb MEPEBAXKHO KPYMHI TifIKW; [OBroxXBOCTi CUHWL
LUYKatOTb KOPM Ha KiHUAX FiN0K; Api6Hi KOponbKn PeTeNbHO O6HULLMOPHOHOTb
BEPXHi YaCTUHWN KPOH XBOWHUX.

JosefieHo, WO CNiNbHO MOXYTb MeLUKaTW feKifbKa BUAiB 3 0AHIEl Tpo-
thiyHOT rpynn. MexaHi3mmn BUXOAY 3 KOHKYPEHLT i po3MeXXyBaHHS eKONOoriy-
HMX Hill NPU UbOMY HaCTYMHI.

1. Po3mipHa gudepeHuianis. Hanpuknag, cepefHi macu pob6oumx 0co-
OVH TPbOX 3BUYAHMX B MicKax Knsnnkymie AeHHMX 300HeKpodhariB cniBBif-
HocATbeA AK 1:8:120. MpM6AN3HO Take X CriBBiAHOLLEHHS Mac Y KilLKKW, pUCi
i TUrpa. *

2. MoBepiHKOBI BiAMIHHOCTI NonArat0Th B Pi3Hii cTpaterii ypaxupo-
BKW. MypaLlKku, SiKi CTBOPIOKOTL CTEXKM | BUKOPUCTOBYHOTb HOCU/IbHUKIB A1
MepeHeceHHs B X HI340 BUSBMAEHOT DKi, XapuyloTbCs MEPEBAXHO HaCiHHAM
POC/INH, CTBOPIOOYMN TUM CaMUM KYyPTUHW. Mypaluku, hypaxupu akmux npa-
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LIIOKOTb K MOOAMHOKI CKNafasibHUKKW, 361patoTb B OCHOBHOMY HAaCiHHSA pocC-
JIIH, PO3MOAINEHNX ANCMEPCHO.

3. MpocTopoBa AudepeHuialis. B Mexxax ogHoro spycy 36ip ki pisHu-
MW BuAamMn MOxKe 6yTu MpPUYPOYEHUiA A0 Pi3HMX AINSHOK, HaNpuKNag Ha Big-
KpUTMX Micuax abo nif 3apocTAMU MOAMHY, Ha MNilaHWx abo rAMHUCTMX
MainfaHumKax.

4. BigMiHHOCTI B Yaci akTMBHOCTI BiHOCATbCA MepeBaXKHO A0 4acy [fo-
61, ane y feskux BMAIB BigMiveHi HecniBnagiHHA aKTMBHOCTI i 3a ce30HaMu
poKy (NepeBaXkKHO BECHSHA ab0 OCIHHS aKTUBHICTD).

EKonoriyHi Hiwwi BMAIB MiHAMBI B MPOCTOpI | B Yaci. BoHN MOXyTb 6yTH
Pi3KO PO3MEXO0BaHi Mif vac iHAMBILYa/IbHOIO PO3BUTKY 3a/IEXHO Bij CTagil
OHTOreHesy, K, Hanpuknag, y ryceHi i imaro nyckokpunmx, MMYMHOK i XXYyKiB
TpaBHeBOro XxpyLia, NYrofioBKiB i JOpocnux >ka6. B ubOMy BMNagKy MiHs-
€TbCA | MicLe iCHYyBaHHS, i BCe 6iOLEHOTUYHE OTOUEHHS. Y iHLWNX BUAIB EKO-
NOTiYHI Hili, 3aiMaHi MoNoAMMM i AOpOCAMMK hopMamMK, BIKYI, ane Mix
HUMM 3aBXAN € BIAMIHHOCTI. TaK, AOPOCAi oKyHi i TX MafbKu, WO XUBYTb B
OfHOMY i TOMY X 03epi, BUKOPUCTOBYIOTb /151 CBOrO iCHYBaHHS Pi3Hi eHepre-
TUYHI MKepena i BXO4ATb 40 Pi3HUX NaHLIOTIB XXMBNEHHS. ManbKn XX1BYTb 3a
paxyHOK ApiGHOro NAaHKTOHY, AOPOCAi - TUMOBI XMXKaKW.

MocnabneHHs MIDXKBUAOBOT KOHKYPeHLiT NpuBOAMTL O PO3LUMPEHHS
eKONOrivyHol HiWi Buay. Ha okeaHiyHMX ocTpoBax 3 6ifHOK (hayHOK psf
NTaxiB B MOPIBHAHHI 3 X pofuyamMy Ha MaTepuKy 3acensie pisHOMaHITHiLi
ocenuLua i po3LWMpPIOE CNEKTP KOPMIB, OCKINIbKN HE CTUKAETLCA MPU LbOMY 3
KOHKYPYIOUUMU BUAAMU. Y OCTPIBHMX MELLKaHLiB CrOCTepiraETbCa HaBiTb
NigBuULLEHA MIHMBICTb (hOpMM A3b00a AK MOKa3HWK PO3LLUMPEHHS XapaKTepy
KOPMOBMX 3B'SI3KIB.

AKLLO MDKBMAOBA KOHKYPEHLIS 3BYXKYE €KOJOTiUHY Hilly BUAY, He f0-
3BONIAOYM BUABUTUCS BCIM MOro NOTEHLSM, TO BHYTPILLUHbOBUA0BA KOHKY-
PEHLiS, HaBMaKW, CNpPUsSE PO3LLUMPEHHIO €KOMOTIYHMX Hiw. MMpwn 36inbLUEHIl
yncenbHOCTI BUAY NMOYMHAETLCS BUKOPUCTAHHSA LOAATKOBUX KOPMIB, OCBOEH-
H HOBMX MicLienepebyBaHb, NOsBa HOBUX GiOLEHOTUYHMX 3B'A3KIB.
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Posgin 8. bioyeHo3n. B3aemoBigHOCUHM B GioLeHo3ax

KOHTpO/IbHI 3annuTtaHHA [0 po3ainy 8

AKWIA TUN YrpynoBaHHSA Ha3nBaloTb 6iOLEHO30M.

XT0 BnepLle 3anpornoHyBaB TepMmiH "6ioLeHo3".

Un MOXKHa opraHisauito XXUTTA Ha piBHi 6i0L,eHO3Yy Ha3BaTW iepapXivyHoOH0.
Ha OCHOBI SIKMX NPUHLMMIB CKNAAArTbCs | MIATPUMYHOTb CBOKO CTIliKICTb
6ioLeHo3N.

Has3BiTb HaBaXXNMBILLI 0COGMMBOCTI CUCTEM, LLIO BiAHOCATLCS 0 HaAopraHi-
3MEHHOI0 PiBHA opraHisavii XuTTs, 3a kKnacugikauieto B. Tiwnepa.

LLlo Take "BmaoBe 6araTcTBO 6ioLEHO3Y" .

B 4omy nonsirae BigMiHHICTb NMOHATL "BUAOBE 6araTCcTBO GioleHO3y" Bif
"BMA0Ba Pi3HOMaHITHICTb 6ioLeHo3y".

B yomMy 0CO6MMBICTb Y3/1ICHOrO e(heKTy.

AKi BUAW BiHOCATL [0 rpynu AOMIHAHTIB YrpyrnoBaHHs.

. A1K 3p03yMiTV CTYNiHb JOMiHYBaHHS BUAY B YrpyrnoBaHHI.

. B yomy nonsrae ceHc npasmna A. TiHeMaHa.

. AKnii NOKa3HWMK XapaKTepu3ye PiBHOMIpPHICTb abo HePiBHOMIPHICTb PO3-
noginy ocobuH Bnay B 6i0OLEHO3I.

. LLlo Take GioTon.

. B YoMy nonsrae siBuLLe €KOMOriYHOTO BikapiaTy.

. Ha akmx nigxogax 6a3yeTbcs Knacugikauis 6i0LEHOTUYHMX BiAHOCKH

BUAIB.

Ha sKi kaTeropii MOXHa NoginnTu BiAHOCUHM "XMKaK - >KepTea'.

AKi BifOMi 0c06MBOCTI B3aEMUH TWUMNY "nNapasnt —xassin". AKi TBapuHU

MatoTb Ha3By "nmapasuToign”.

AKniA TN KOMEHCaNniaMy Mae Ha3By "KBapTMPaHCTBO".

Ha 0CHOBI fIKMX B3aEMWUH BUHUKAIOTb MYTYaliCTUYHI 3B'A3KM.

B yomy nonsrae pisHULA MiXK HEATpani3MOM i aMeHCaniaMomM.

fAka hopma eKOMoriYHUX BiJHOCUH HEraTMBHO MO3HAYAETLCA Ha 060X

B3aEMOfitouMX napTHepax.

B yomy nonarae 3aKoH KOHKYPEeHTHOro BUK/oUYeHHA P.&d. [Mayse.

AKi ICHYIOTb BUAW EKONMOTTYHMX HiLLl.

B yomy pi3HMUA MK TPOGIYHUMK, TONIYHUMK, JopuydHumK, habpuyHmu-

MW BigHOCUHaMM.

LLlo Ha3MBa€eTbCA EKOMOTiYHOK Hilero BMay. Yn € BIAMIHHICTb MOHATbL

"eKonoriyHa Hiwa" Ta "micuenepebyBaHHs".
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Po3gin 9.
nonynaylia AK bIO/TIOMNYHA CUCTEMA

EKonoris nonynsuiii — BiAHOCHO MON0Aa rany3b €KOM0riYHOT HayKu.
Xoua (haKTUYHI gaHi Npo cknag, CTPYKTYPY | AMHaMIKy MOMy Ui TBapuH i
POCMIMH MOXHa 3HainTW, No CyTi, B Byab-AKili ayTeKonoriyHiin po6ori, uinecn-
PSMOBaHWIN PO3BUTOK JOCAIMKEHb MONYNALIA NoYaBCs NuLLe B NepLUiin uBep-
Ti muHynoro cropivus (Ch. Elton, 1927); ¢yHAaMeHTaNbHi y3aranbHEHHS
3'ABMAMCA Y Mpeci nuwwe B Apyriin nonoBunHi XX c1. (M.MN. Haymos, 1955;
V. Wynne-Edwards, 1962; D. Chitty, 1964; C.C. LUsapy, 1967; I.A. LLnnos,
1967, 1977; A. Jablokov, 1986). BnepLue crieliaibHuiA po3gin npo nonynsuii
O0yB BMIiLLEHWIA Yy (yHAAMEHTaNbHOMY 3BeAeHHi Y. Onni i iH. 1949 p.
(W. Allee et al., 1949).

P03BUTOK BMBYEHHS MONYNALi/A XapakTepu3yBaBCs He CTifIbKM HaKomnu-
YEHHAM MONbLOBOMO i EKCNEePUMEHTaNIbHOrO MaTepiany, CKiflbku hopmyBaH-
HAM HOBOFO MigXoAy NpW AOro aHanisi: nonynsuis sk 6ionoriyHa cuctema
XapaKTepU3yeTbCS MOSIBOK cneuundivyHMX BNacTUBOCTEN, AKNX He MaloTb
OKpeMmi opraHiamu gaHoro Buay. Tak, TiflbKM Ha piBHI nonynsauii BUABNS-
FOTbCA TaKi BNAaCTMBOCTI, IK YNCENbHICTb i WiNbHICTb HACENEHHS, CTaTeBUIA i
BIKOBMWIA CKNaf, piBeHb Penpoaykuii i cMepTHOCTI i iH. 3a UMMy i iHWK1MK
O3HaKaMW Nnonynsauia SKiCHO BiAPi3HAETLCS Bif OpraHi3MeHOro piBHs opraHi-
3auii 6ionoriyHMx cuctem. Tak, NONynAuis He Mae BAacTMBOI OpraHiamam
MOphoNorivHOl BiAMEXOBAHOCTI Bif cepefoBuLa i Bif iHWMX nonynauiin. B
1T 6y0Bi HE BUOKPEM/IOTb YaCTUHW, K BigPi3HAOTLCA MOPMONOriYHO Ta SKi
aHanoriyHi isionoriyHMm (yHKLiOHa/IbHUM CUCTEMAaM OpraHisamy. IHTerpa-
Lis PYHKUIA OKpemMnmx 0COBMH, AKi (hopMyOTb NOMNynsuito, 34iACHIOETLCS
AKICHO iHLIMM LUMSIXOM, HiDK iHTerpauis qyHKUiin opraHiB B opraHiami. Cami
0co6UHK, Byayumn, 3 O4HOro 60Ky, YaCTUHaMW CUCTEMW BULLOTO MOPSAKY,
36epiratoTb B TOM XXe Yac SICKPaBO BUPaKeHY CaMOCTIHICTb — 30KpeMa i B
TOMY BUMAAKY, SKLLO BOHM LUTYYHO BUAaNeHi 3i cKnagy nonynsuii.

OpraHi3M, fiK 6ionoriyHa cucteMa, BiAHOCHO HEAOBrOBIYHWIA, NoNyns-
List XK Mpwn 36epeXxeHHi HeobXiAHMX YMOB MPaKTUYHO Ge3cmepTHa. B Toit e
yac nonynsAuis Mae i NeBHi PUCK CXOXOCTI 3 OpraHi3aMOM SK CUCTEMOtO, L0
[103BON1S€  KBaNihiKyBaTV camy MonynsLito SK 6ionoriyHy cuctemy Hagopra-
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Po3gin 9. Monynsauia sk 6ionoriyHa cuctema

Hi3MOBOr0 piBHA. 30Kpema, Taki NPUHLUMMOBI BMAaCTUBOCTI, AK CTPYKTYpOBa-
HiCTb, IHTErpoBaHiCTb CKMALOBMX YacTUH (LiNiCHICTb), aBTOperynsyis i 3gar-
HIiCTb, A0 afanTMBHMX PeakLiil - OCHOBHI pucy, NpUTaMaHHi BCiM MomynsLi-
AM, XapaKTepHi i Ana 6i0N0riYHNX CUCTEM IHLLIOFO PiBHA — Bifj OpraHismy o
6iocthepn B Linomy.

Byab-fika nonynsuis 3alimae NeBHe MOJSIOXEHHSA B MPOCTOPI i NpocTopo-
BO CTPYKTypoBaHa. INpu UbOMYy XapakKTep MpoCTOPOBOI CTPYKTYpU BUAOCHME-
UMGIYHKUIA | BU3HAYAE MOXNMBICTb HaGINbLL eheKTUBHOIO BMKOPWUCTaHHS
pecypciB cepeaoBulla Ta CTIAKOrO 3[AiACHEHHS BHYTPILLUHbONONYMSALIAHNX
BIAHOCMH OCO6WH i TX rpyn. Lli B3aeMMHU cKnagaloTb CyTb (DYHKLIOHYBaHHS
nonynauii K Linoro.

OcobuHU, WO BXOAATL A0 CKNagy nonynsauii, Npu BCili CBOI CXOXOCTI
(B1Z0BI MOPONOriYHI BNACTUBOCTI) HEPIBHOLLIHHI 32 (DYHKLEI, TEHETUYHUM
BHECKOM f10 Hel, a, 3HauuTb, i 3a CBOIMU iHAMBIAYa1bHUMU BAACTUBOCTAMMU.
IHWKUMK cnoBamK, NONYANALUIA CTPYKTypOBaHa He TiNlbK1 NPOCTOPOBO, afe i
(hyHKLiOHa/bHO.

Oco6uvHK, WO cknagarTb nonynsuito, 6esnepepBHO 0OMIHIOKOTLCA iH-
thopmadieto. IH(hopmaLiiHi npouecy € cneungiyHUM MexaHi3MoM opmy-
BaHHA i NiATPUMKM LiniCHOCTI nonynauii sK cMCTeMM B Yaci i B NpocTopi.

Ha ocHoBi NpocTopoBOT i (DYHKLiOHabHOT CTPYKTYPOBaHOCTI B Mony-
NALIAX PO3BMBAIOTLCA TaKi PopMM IHAMBIAYATLHUX | FPYMNOBUX BiAHOCKH, SKi
YTBOPHOIOTb CUCTEMY aBTOPErynAUii, WO, Y CBOI Yepry, BU3HaAYa€e CTiliKiCTb
nonynauii AK CUCTEMM Ha TNi YMOB MIHNBOI0O CepefoBuMLLa.

CTpykTypa nonynsuii sugy

Buxogsaum i3 KoHuenuii 6ionoriyHoro BuAay, CUCTEMM NONynsAuii, To
CTPYKTYpOBaHa He nnLue Nonynsauis, ane i Bugy uinomy. 3aimatoum gocrar-
HbO LUMPOKMIA apeas, BUA NPUPOAHUM YMHOM PO3NafacThbCs Ha paj, TepuTopi-
aflbHMX YrpynoBaHb pi3HOro macwtaby. Lli yrpynosaHHsa 3a 6aratbMa O3Ha-
KaMn HepiBHOLiHHI B MOPIBHAHHI OAHE 3 OfHWMM, Hi 6asi Yoro hopmyeTbes
nepBUHHA Pi3HOSKICHICTb BMAOBOr0 HaceneHHs. B i1 OCHOBI neXxutb 3gat-
HiCTb OpraHi3MiB afanTyBaTUCA 40 OKPEMUX YMHHUKIB CepefoBULLA i TX KOM-
nnekcie. MpupogHO, WO 0CO6GWMHK, WO MELLKAKTb Ha CMifbHIA TepuTopil,
NPOSABNATL CNPSAMOBaHI B OAHOMY HanpsiMi NPUCTOCOBHI peakw,ii, Lo 3peLu-
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TOK (hOpMYyeE OAHY 3 (hyHAAMeHTa/IbHUX BacTUBOCTEN nmonynsuii — ea-
HicTb MopdobionoriyHoro TMNy cknagatoumx i 0cobuH. CTyniHb UiEi ea-
HOCTI BM3Ha4Ya€eTbCA MacLuTabamy TepUTOPiasibHOro YrpynoBaHHs BUAY i CTy-
neHeM Oro penpoayKTUBHOI i301ALIT Bif IHLUMX aHaI0rYHUX YrpynoBaHb.
Migsman, MigBng — Kateropis TaKCOHOMIYHA, ane OAHOYacHO Lie Kpy-
MHe TepuTOopiasibHe HacefleHHs, WO OCBOINO NPOCTIp apeany i agantoBaHe Ao
(hyHAaMeHTaNbHWUX BNaCcTUBOCTEW KimMaTy, pefibey, TMny naHawadry i 6io-
TUYHOIO CK/afy eKOCUCTEM. 3 eKOOFiYHMX MOo3WUii MigBug MOXHa Bu-
3HAUMTU AK CYKYMHICTb 0COOWH, WO 3alimaloTb reorpadiyHo oAHOPIAHY
YacTUHY BUAOBOro apeany i Bigpi3HATbLCA Bif 0COOMH iHWINX NigBUAIB
CTINKMMKM MOPGOOriYHMMN 03HaKamu. HasBHICTb MOpPONOrivyHOT cne-
LMdiky Bigobpakae AOCTaTHLO AABHIO i [AOCKOHaNy PenpoayKTUBHY i30N4-
Lito, Ha 6a3i AKOI BUABMBCS MOX/MBUM €BOMIOLIAHMIA MPOLIEC, L0 BK/KOYAE
He TifIbKM reHeTUYHe 3aKpinjeHHs 03HaK Mo4YaTKOBMUX MOKO/iHb (MPUH-
LUUN 3aCHOBHMKA), ane i (opMyBaHHS MOPKONOriUHUX aganTauin go
KMIMaTUYHUX | iHWKX 0COBAMBOCTEN TepuTOpIl MiABMAOBOro apeany.
MopdonoriuHa cxoxicTb 0C06UH 06'efjHYe BCiX MpeAcTaBHUKIB NigBMAY i Bi-
[pi3HAE TX Bif peLlTy BUAOBOTO HaceneHHA. Ha piBHi nigsuay mae micue i gi-
3i0/10riYHa CXOXKICTb OCOOMH, AKa I'PYHTYETLCA Ha NPUCTOCYBaHHI A0 €4UHOMO
KOMM/EeKCY YMHHUKIB cepefoBulla. Mosa ife B neplly 4yepry npo CTiliKi
MPUCTOCYBaHHS TUNY €AMHOrO PiBHA cTabinisayi’ PyHKLi y BCiX 0COBUH Aa-
HOro Migsnay Ao Halbinbl PyHAAMEHTaNbHNX BNACTMBOCTEN CepeaoBuMLLa.

MoHATTS Npo nonyssuito

TepMiH "nonynsuia™ noxoautb Bif NaTUMHCLKOrO cfosa popuiw (Ha-
pof) i B gocniBHOMY nepeknafi o3Hadvae "HaceneHHs". TpaKTUYHO UKUM MO-
XHa 6yno 6 06MEXMTUCA - MONyNsALIS € Hace/leHHS BUAY Ha NeBHili Tepu-
Topii. Take BM3HAYeHHs 6yn0 6 TUM GiNbll CNpaBefMBUAM, LLO B YXXUTKY,
KaXXyuu Mpo HacefleHHs, MU He po3yMIiEMO Liei TepMiH SK CyMY KOTCb Kiflb-
KOCTi OCOOVH, a 3aBXAW MaEMO Ha yBa3i, LU0 Lii 0CO6MHM NOB'A3aHi MiX CO-
600 CKMAfHOK CUCTEMOIO B33EMOJIN i B3aEMHUX 3a/1€XKHOCTEN, YTBOPIOHOTb
rpyny crneundivyHoro cknagy 3i cneunivHUMn QyHKLisMU. TakuM YMHOM,
NOHATTA NPO NonynAuit, AK 6i0N0riYHy cMcTeMy HagopraHiaMoBoro pi-
BHS1, NPSAMO BUTIKAE 3 NEBHOI0 06'€¢AHAaHHSI 0COOWH Ha 3aranbHiil Tepu-
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Topii. Cnig BKasaTu, WO iCHYe 6araTto BM3Ha4YeHb NOMynsLii, 3anexHo Bifg
KpUTepiiB, 3a AKUMMW TX BCTAHOB/IIOKOTb. PO3rNsaHEMO AesKi 3 HUX.

Meorpadivni nonynauii. MeorpadivyHa nonynauia 3a M.I'l. Haymo-
BUM (1963) — cyKynHicTb 0CO6MH ofHOro Buay (abo migsuay), Wo Hace-
NATb TEPUTOPIIO 3 OAHOPIAHUMU YMOBAMW iCHYBAHHSA | XapakKTepusy-
IOTbCA 3arajibHUM MOP(OOTiYHUM TUMOM i EUHUM PUTMOM XUTTEBUX
ABULL, | [UHaMiIKN HaceneHHs. Taki yrpynoBaHHs reorpaivyHoro maclutady
BMHMKaKOTb B MpOLeci OAHOHANPaBAeHOro NPUCTOCYBaHHSA OCOGMH [0 KOHK-
PETHMX YMOB TOro abo iHLLOro paiioHy B MeXKax apeany niasmay, 04HOPigHO-
ro 3a CBOIMM yMOBaMU i AKUIA BigPI3HAETLCA Bif CYCiAHIX aHanoriyHmx 3a ma-
cluTabamu paioHiB. YiTKMx MOpgonoriyHux BigMiHHOCTE MK reorpadiy-
HAMW Nonynauisamu, aK nNpaeuno, Hemae. Lle Bifo6paxae HVKYMIA piBEHb iX
PenpoayKTUBHOI i30M15LiT B NOPIBHAHHI 3 MigBMAaMW, a TakoX BiHOCHO
MEHLUWIA BiK IX CAMOCTIHOIO iCHYBaHHS.

Ekonoro-gisionoriyHa cneyugika Ha LbOMYy piBHI MOXe 6yTU BUpaxe-
Ha [OCTaTHLO YiTKO, Y TOMY YWC/i i Ha CTilKoMy piBHI cTabinisaLii agantue-
HUX (pi3ionoriyHnx cuctem. Tak, MOPIBHAHHA MeTabofiyHOT BiAMOBIAi Ha
3MiHM TemnepaTypun cepefoBumLLa y pyanx Hopuub CieikrionoTys glareolus 3
ABOX nmonynauiin MocKoBCbKOT 06M1acTi Nokasano, Wo niBHivHiwa 3 Hux (Mi-
[AMOCKOBHA) Bifpi3HAETLCA Bif nonynauii 3 okosmups M. Cepnyxosa BULLMMU
eHeproBmMTpaTaMmn Ha TepPMOpErynaLito.

XapaKTepHO MeXer, 06'eHYHH0 0COBMH OAHIET reorpaivyHoi no-
Nynauii, € CNiNbHICTb XXUTTEBOrO PUTMY. 3BIACK €AMHMIA TUMN AMHAMIKWN Ymnce-
NbHOCTI (HEPIAKO Pi3HMIA B pi3HUX reorpadiyHmMx nonynauisx).

€AHiCTb MOpO6IoNOriYHOro TUNY | XXUTTEBMX PUTMIB OCOBUH B reor-
pagiyHMX NONynsauisX BU3HAYAETLCA MOCTIHUM abo TPUBAINMM MPOXXMBaH-
HAM B OAHOMY paiioHi i NiATPUMYETLCA MEBHWM CTYMNeHeM i30/1b0BaHOCTI,
CaMOCTIHOCTI NONyAsALiAHWX YipynoBaHb.

Mix reorpaivyHMKM NonynauisMu 3pigka TpannstTsea HenepebopHi
(hisMyHi nepelwkoan abo BUHMKaKOTL Gap'epu BionorivyHoi HecyMicHocTi, Sk
Lie XapaKTepHO A1 fesKux NifgBuais.

Habarato Ginblue 3Ha4YeHHs Mae BXe 3rafaHa €AHICTb XXUTTEBUX PUT-
MiB, 30KpemMa Ce30HiB pO3MHOXeEHHS. CaMe Lie CTBOPIOE NepeyMOBU 10 MeB-
HOro CTyneHs 6ionorivyHoi i3onsuii, Ha 6a3i AKOi (HOPMYETLCS FeHeTUYHa
cneymndika KoXHOT nonynauii. Ans pyxavMBux TBapvH A0 LbOro AO0AAEThbCS,
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Hanpuknag, BnacTUBMiA 6araTboM BuAam XpebeTHMX "IHCTUHKT fomy". Tak, y
psAi BUNaaKiB y pub i NTaxiB LWMPOKI Mirpauii y nosapenpoayKTUBHMWIA Nepi-
04 BeAyTb A0 "MnepemillyBaHHA" reorpadiyHMX NOMynsLilA, NPpoTe A0 HaCTaH-
HSl YeproBoro nepiofy PO3MHOXEHHA OCOOMHUN KOXHOI 3 HUX (TOYHiLLe 6ifb-
LLiCTb TX) MOBEPTAtOTLCA B PailoH HapomkeHHs. Cnifg BKasaTy, WO 3apa3 Tep-
MiH reorpafiyHa nonynsayis BXXMBAETLCA PiAKO.

EkonoriuHi nonynsayii. 3a M.I'l. HaymoBUM, ekonoriyHa nonynsuis
— Lle HaceneHHA ofHOro Tuny MmicuenepebyBaHHsa (6ioTony), WO xapak-
TEPU3YETLCA 3ara/ibHUM PUTMOM 6iONOTIYHMX LMKIIB | XapaKTepoM Crno-
co6y XunTTs. Lie HainbinbLL ApibHI TepmTOpianbHi yrpynoBaHHs, L0 XapaKTe-
PU3YHOTLCS BNACTUBICTHO LiNICHOCTI, NPUHANMHI, B NpoLeci BiATBOPeHHS (pe-
NpoAyKLUiT). BOHU BUHMKAIOTb Yepe3 HasfBHICTb B MEXaX 30H CXOXOro crpu-
SHHA Api6HMX, ane iICTOTHUX BiAMIHHOCTEl B 0COGMMBOCTAX ME30- i MiKPOK-
nimaty, pensedy, rigponoriyHoro pexxnuMy i Tomy nogiéHe. B sikocTi npucto-
CyBaHHSl A0 LUMX 0COBMMBOCTEN Y BCiX OCOOGMH, LU0 3aliMalOTb AaHe MicLlg,
(hOpMYETbCS €AMHMIA TUN (i3I0NOriYHMX peakLiid, BIOpUTMIB i 3aranbHOro
cnocoby »uTTd. Lli o3Haknm 06'efHYOTb NPeACTaBHUKIB AaHOI eKONOrivyHOl
nonynsauii i Bigpi3HAKTL TX Bif IHLWIMX rpyn TOro X paHry. MokasaHo, Hanpu-
Knag, Wo Manopyx/amBi KOMaxu yTBOPHOKTbL NONYAALIT, WO YacoM YiTKO po3-
PI3HAOTLCS 3a PUTMIKOK 6i0N0riYHMX npouecis. Tak, paHHbOK BECHOK MO-
)KHa cnocTepiratv, WO MypallHMKK, PO3TalloBaHi Ha Micusx, Wo 6inblue
NPOrpiBalTLCA COHLEM, "0XKMBAIOTL™ MOMITHO paHille, HiDXX po3TalloBaHi Ha
TIHBOBMX CXMnax, B rNUOWHI nicy. Y 606piB B MeXax €4uHOT reorpadivHol
nonynsaui’ KapaMHa/IbHUM YMHOM PO3PI3HAIOTLCS MOCENEHHS Ha BOJOMMaXx
pisHoro Tuny. OcentooUnCh B pycnax KpymnHUX pivoK, 606pu putoTb HOPU B
6iNbLU MeHL KpyTUX Beperax i He NPOSABASOTL IHWKX (hopM ByaiBenbHOI fi-
ANbHOCTI. 3acensitoun HeBENMKI PiYKM i CTPYMKW, Ui 3Bipi 6yaytoTb pamowm,
OCKiNbKN [pi6HI CTPYMKM 0OMEXYHTb MOX/IMBOCTI XXUBMEHHS, a CTaBOK,
CTBOPEHWIA BULLEe AaMbu, PO3LLUPIOE AOCTYM TBapUH A0 KOPMOBUX AiNSHOK.
XKntna 606piB B TaKUX MicLAX NpeLcTaBfieHi XaTUHKaMn — ropbrkamu 3em-
ni i BifgpisKaMn KpYMHUX TiNOK, YCEepeAuHi AIKMX BNalITOBYETHCA rHi3A0Ba
Kamepa. Lleid »xe B MOXe cenutuca cepef 6onit. B ubomy BunaakKy 606pu
OyLy0Tb XaTUHKK | NPOKNafatoTb CUCTEMY KaHaiB, WO NONerwyoTh iM 4o-
CTYN A0 MiCLb XVB/EHHS. J1erko 6a4nTu, LWo NPUCTOCYBaHHSA [0 KOHKPETHUX
YMOB MiCLLeBOCTiI 06'€fJHYE 3a COCOBOM XKUTTS BCE HACENeHHs AaHoro 6ioTo-
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ny. Te > came BiHOCMTLCA | 40 YMOB PUTMIKN PO3MHOXEHHS, 3amnacaHHs KO-
pMY, 3UMiBAI, peakLuil Ha 3MiHW TigPONOriYHOro pexxmmy (MaBogKu, 3acyxu)
Towo (L.A. LWwnno., 1952). MogibHi X BiAMIHHOCTI B CMOCOGI XWUTTH, BUKIN-
KaHi NpUCTOCYBaHHSIM A0 MPOXMBaHHS B pi3HMX 6ioTonax, BnacTvei Gara-
TbOM iHLUMM BUJAM.

Cneumdika OKpeMUX €KONOTIYHWUX MOMYNAUiA BUABASETLCS TiNbKUA Y
0COOWH, 3 AKUX CKNafaeTbcs Nonynauis HUHI. EKoMorivHi nonynauii npaktu-
YHO HiuMM He BIMEXOBaHi Bifj HaBKO/IMLLIHIX TEPUTOPIN i TOMY HalmeHL
CTiliKi 3a cKnagom. Habip 0Co6MH, yTBOPKOKOUMX NOMY ALK, JOCUTb LIBMAKO
OHOB/IHOETLCS Yepe3 BNACTWBI TBapMHaM NepeMiLleHHs Pi3HOro TNy (Ce30HHiI
i HenepiognyHi Mirpauii, po3ceneHHs MOMOAHSAKA i iH.). 3a BifCYTHOCTI He-
3[0MaHHMX MeX Micus iCHyBaHHS Lie BeAe A0 BiACYTHOCTI reHeTUYHOT cne-
UMGiKK eKoNoriyHnx nonynsuid, a NPUCToCyBaHHS 0COOUH A0 CepefoBuMLLa
006MeXeHi HabopoM NabiNnbHUX (yHKLiOHaNbHMUX aganTauiid gisionoriyHoro i
NnoBefiHKOBOr0 MNaHy.

EKonoriuHi nonynauii, y CBOK Yepry, po3nagatoTbCs Ha P OKPeMUX
rpyn ocobwvH, fiKi Mo3Ha4atoTb K enemeHTapHi nonynauii (M.MN. Haymos),
cy6nonynauii (C.C. LUsapu), nokanbHi a6o micuesi nonynsauii (K.M. 3a-
BaACbKMi1). BoHW y psfi BUMAAKIB TEX XapaKTEPM3YHOTbCA NEBHO cneuundi-
KO0, ane iIX MacLiTabum He 3a6e3neyytoThb CTIKOro BiATBOPEHHS B AaHUX eKOo-
NOTIYHMX YMOBaXx; YrpyrnoBaHHAMW Takoro Maclutaby € cknagosi (hyHKLUio-
HaslbHI YaCTUHM nonynauii. Y diToueHonorii gns Tpyn 0cobuH, siKi pocTyTb B
0AHOMY (DiTOLLEHO3i, 3aCTOCOBYETLCSA TEPMIH LIeHONOMY NsLlis

Po3rnsHyTa iepapxis TepuTopiasbHUX YrpynoBaHb BUAOBOr0 HaceneH-
Hf — 3arajbHa cxema, peanisauis AKoi pisHa y pisHUX BugiB. Janeko He BCi
BUAW YTBOPIOKOTL MOBHUIA pag Liei cxemn. OKpeMmi Ti naHKn MOXyTb 6yTK Bi-
ACYTHIMM. Pi3HWiA i MacluTab ysBneHb NPO BigMNoBiAHI PiBHI Yy pi3HUX BMAIB.
Hanpuknag, TepuTopis, 3aiiHATa AEKifbKOMa €KOMOriYHMMU nonynauisMmu
HOpWLb, MOXE CKMadaTh BCbOro /INLLE YaCTUHY OAHIET MUCANBCLKOT AiNSHKN
nneuui. MpoTe y 6yab-AKOMY BMMNaAKy 36epiraetbcsa 6a30BUiA NPUHLMN:
OfHOHaMNpaBfeHICTb IHAMBIAYabHUX aganTauil < 0COO6MH, WO CMisIbHO
MELUKalOTb Ha 3arasibHili TepuTopii, CTBOPIOE EAHICTb iX Mopdodisiono-
rYHUX MPUCTOCYBaHb, 6i0/I0rIYHNX PUTMIB i cnocoby XuTTA. Lie € ocHo-
BOKO (DOPMYBaHHS CTiliKMX, 3aKOHOMIPHUX B3aEMOAi MiXK 0COOMHaMM B Mo-
nynauii. Monynsauis HiKoAW He € NPOCTUM BMMNALKOBUM CyCiacTBOM 6a-
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raTb0oXx 0CO6MH; BCi BOHM NOB'A3aHi E4MHOI0 CUCTEMOK (PYHKLIOHANIbHUX
B3aemogili. Ha 6asi BHYTPiLUHbOMONYNALIAHMX B3aEMO3B'A3KiB (HOPMYETLCA
€OHICTb ICHYBaHHA i (DYHKLiOHYBaHHA NONYNALIT K LiNiCHOI oguHMLi BUAO-
BOr0 HacesnieHHs.

FeHeTNYHe i eKoloriyHe TpakTyBaHHS
NOHATTA nonynauiT

ICTOpUYHO NOHATTA NPO MNOMNYNALII0 BUHWMKIO HAa CaMOMy MoYaTky
XX CT. y 3B'3KY 3 PO3BUTKOM F€HETUKO-EBOJIIOLINHOIO HanpsMKy B 6ionorii.
BrepLue Leii TepMiH BukopucToByBas B. Moransen (W. Johansen, 1903),
AKWIA pO3rNsgaB MonynsiLito AK CYKYMHICTb FEHETUYHO HEOAHOPIgHUX Te-
TePO3NTOTHUX 0CO6UH, NMPOTUCTABASKOUMN TT FTEHETUYHO YNCTUM NiHIAM.

Hagani uei nigxig Habys reHETUKO-BOMIOLIAHOIO CEHCY; Y Cy4YacHOMY
YABNEHHI NONYNALIS pO3rnsfacTbea AK eneMeHTapHa OAMHULA eBOMOLIAHOIO
npouecy (M.B. TumodeeB-PecoBcbKkuii i iH.. 1973; A. Jablokov, 1986). 3 uux
NO3ULLi/ TONOBHWUIA KPUTEPIi nonynsiuii — 3A4aTHICTb A0 BiflbHOr0 06MiHY
reHeTUUHO iHdopMalicto (NaHMiKCis); 3 TeHETUKO-eBOMOLLIAHNX MO3NLiii
caMe Leil KpuUTepiii BU3HaYae MacluTabu nonynsauiin pisHMx BugiB. Y cyvac-
Hili reHeTULi NONynALii YacTille BUKOPUCTOBYHOTL LUMPLLE BU3HAYEHHS MO-
nynAuii, WO 30Kpema BK/Yae NPOCTOPOBUIA i YacoBMiA npuHUumnu. OfHe 3
HainbiNbll BAANMX BU3HAYEHb TaKOro TWUMY AacTbCA B MOHorpadii M.B. Tu-
mocpeeBa-Pecoscbkoro, 0O.B, fA6nokosa i M.B. notosa (1973): "Mig nony-
NALiE0 PO3yMIETbCA CYKYMHICTb 0COGMH NEBHOro BMAY, NPOTSAToOM AocC-
TaTHbOro TPUBAJIOr0 Yacy (3HaA4YHOr0 4mMcna NOKOJiHb) HaceNnsAUnx ne-
BHWI NpPOCTIip, ycepeanHi AKOro nNpakTUYHO 34IACHI0ETLCA TOW abo iH-
WKW CTYNiHb HAHMIKCIT | HEMae MOMITHMX i3015ALiIAHMX 6ap'epiB, SKa Bi-
[IOKpeM/IeHa Bif CYCifHIX TakKMX >Xe CYKYMHOCTe 0COOWH AaHOro Buay
TUM YW IHWWM CTYNEHEM TUCKY TUX abo iHWNX hopm izonAauii*.

Ane nonynauis — He abCTpakTHa e€BOMOLIOHYHOYA OAUHMLA, a MEBHA
CYKYMHICTb OCOOMH BMAY, WO BXOAMTb 0O CKNajy KOHKPETHOI eKOCUCTEMW.
EkonoriyHmii acnekT nonynsAuin Ha BigMiHY Bif TeHETMKO-eBOMOLiAHOIO
CMPSAMOBaHWIA Ha BUBYEHHS "MOBCAKAEHHOr0" Ti XXUTTA K JOPMU iCHYBaHHS
BUAY Y CKNafli KOHKPETHUX eKocucTeM. Takuid nigxig NoeaHye BUBYEHHS y-
HKUiM nonynauii i mexaHi3miB, WO BM3HaYatoThb 1i CTIMKICTb B AUHAMIYHUX
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YMOBaX CepeaoBuiLa. 3 LMX NO3WLI/ BU3HAYEHHA nonynauii Mmoxe 6yt ae-
WO iHWKXM: Nonynauis — e rpyna 0cobuH 04HOro BUAY, LU0 HACeNoTh
NeBHY TEPUTOPID | XapaKTepU3yTbCA CNifbHICTIO Mopgo6ionoriyHoro
TUNy, cneymM@ivyHICTO reHoMOHAY | CUCTEMOK CTIMKUX PYHKLIOHATbHNX
B3aemo3B'sA3kiB (1.0. LLunos, 1985, 1988).

O6uaBa BM3HAYEHHS! MONYNAUIT SK CUCTEMU He Aal0Tb 06'€EKTUBHUX
KpUTEpIiB /1 BUYIEHEHHS KOHKPETHUX MONynsuili B MPUPOAHMX YMOBaX.
Cynepeyku npo Te, AK B NPUPOAI MPOBECTU YITKY MeXY MK Nnonynsayismu,
Be4yTbCA AOHMHI. [MpoTe, cynepeyky Li 6e3nifcTaBHi, OCKiNbKW Mpu BCil
06'€KTUBHOCTI CBOr0 iCHyBaHHA Nonynsauia AK crneundiyHa HajopraHis-
MOBa CUCTEMA He XapaKTepU3yeTbCA BNACTUBICTIO AUCKPETHOCTI, i MeXi
Tl B IPUHLMNI BiNbLU cTOXaCTUYHI, HDXX NiHiNHI. LLi MeXi BU3HauatoTbCs He
CTINbKN (PIBUYHUMM YMHHMKAMWU CEPeLOBMLLA, CKIifIbKM CTyMeHeM TiCHOTW
3B'A3KIB Mi>K O0CO6MHaMK, a i 3B'A3KM AMHaMiYHI i 3anexatb Bif 6araTbox
YMHHWKIB YMCTO 6i0NOriYHOro XapakTepy (AUcTaHuis Mibk ocobuHamu, (isio-
NOTiYHMIA X cTaH i 6araTo 4oro iHWoro). MoxHa CTBEpKYBaTH, WO YiTKO
BiAMe>K0BaHi NMpoCTOpPOBO NOMyAsLUiil TBApUH B MPUpPOAi TpannswTbCs
CKOpille K BUHATOK, HDK K NpaBuio. Y POCANH Le MOLINPEHE ABNLLE.
PigKicHi BuaY npeAcTaB/ieHi NepeBaXHO i30/1b0BAHUMK NONYAALISMU.

Te X came MOXHa cKasaTu i Mpo NPoCcTOpPOoBI MacwTaby nonynsauii. Mu
BXE po3rnaganm iepapxiuHy cuctemy TeputopiasibHUX rpyn BUAOBOIO Hace-
NeHHA 3a M.IM. HaymoBuMm. Mpu TakoMy Nigxo4i MoXKHa roBOpUTY Npo nony-
nauii pisHoro macwiTaby; Taka KoHUenuis fobpe Bigobpaxae eKonorivyHmi
NpoLec 0CBOEHHS BUAOM TepuTopii apeany.

Ane iCHyE i IHLIWIA migxig, AKWA MOoXXHa 6yno 6u HasBaTh "dyHKLiOHa-
NbHUM". Tonynsauieto, B LbOMY BUMaAKY, BU3HAYAETLCA Taka MpocTopo-
Ba rpyna BWAOBOr0 HaceneHHs, B AKOMY BCi 0COGMHM NPSAMO MOB'A3aHi
0fHE 3 OAHMM (QYHKUiOHa/IbHUMWN abo iH(OopMaUiinHUMK BigHOCMHaMM
(C.C. WBapu, 1967). Llein nigxig nigkpecntoe (yHKLUiOHa/IbHY LifiCHICTb No-
nynsuii B npowecax 6i0n0riMHOr0 KpyroBopoTy i B eBOMOLIT, ane BaXKKO No-
roguTUCh i3 TBEPMAXKEHHSIMU, LLO OCOBUHM y Nonynsauii NpsaMo NoB’A3aHi gy-
HKLiOHaIbHAMMW Ta IHLUUMK 3B’A3KaMMK.

MoganbluniA po3BUTOK MOMYNALIAHOT Gionorii i ekonorii Npu3Bis Ao
TOrO0, L0 B NPOLECi ANCKYCIiin Byno faHe yHiBepCasbHe BU3HAYEHHS MOMyns-
Ui, Sike 3310BOMIbHAE MOKM WO I FTeHETUKIB i ekonoris. Lie BU3HAYeHHs 3BY-
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4ynTb TaK: Nonynsayisa - MiHiManbHa, 34aTHa 40 CaMOBIJHOB/IEHHA rpyna
0CO6GMH OHOr0 BUAY, iKa NMPOTAroM eBOJIOLIAHO TPMBaA/IOro vacy 3ace-
NSle NeBHWUI NPOCTIP, YTBOPKE CaMOCTIiHY TFeHeTUYHY cuctemy (reHo-
toHa) i copmye BnacHy ekonoriyHy Hiwy (O.B. 46n0koB  Ta
O.LL. KOcydos, 1989). Ao ans nonynsuii xapakTepHi BCi BULLE nepepaxo-
BaHi 03HaKW, TO MW MaeMO Cnpasy i3 MPUPOLHO-ICTOPUYHOO NOMYNALIED, AK
€/1EMEHTAPHOK OAVMHULIEND eBOMOLLIT (CTPYKTYPHUM €/1EMEHTOM BUAY) i eKo-
cuctemu (KOMMOHEHT).

AKLLO UMX 03HAK, ab0 [eKifNbKOX 3 HUX rpyna He Mae, TO MU MOXEMO
rOBOPWTK NIULLIE NPO FPYMNy 0COBUH MNONYNsALINHOro paHry. BnacHe 6inbLuicTb
€KOMOTiYHMX BM3HaYeHb NONynALUil HacnpaBAi BKa3ye Ha rpyny nonynsuii-
HOrO paHry.

MoyKHa KOHCTaTyBaTW, LU0 HaBeAeHi MiAXoAn po3risfatoThes AK alb-
TepHaTUBHI, asie Hacnpasf4i BOHW BifOOPaXylOTb fMLIE Pi3HI acnekTu Bu-
BUEHHS CKNagHWUX CUCTeM NONynALiiA.

Micue nonynauii B iepapxii 6i010rYHUX CUCTEM.

CknagHiCTb YABNEHHS NPO MOMYNALIl0 BW3HAYaETbCA NOABIAHICTIO Ti
MOMIOXEHHS B pAjax iepapxivyHo cynigpsgHnx 6ionoriyHMX cucTem, Lo Bigo-
HpakatoTb Pi3Hi piBHI opraHisayii >KuBoi matepii. 3 ogHoro 60Ky, nonynAuis
€ OfIMHMLIEIO MiKPOEBONIOLLT (TAKCOHOMIYHWIA paf)

opraHiamMm — nonynauia —»nigsmg —» BU4 —» pig —»LapcTBO
3 iHWoro 60Ky, nonynsAyis € piBHeM XUTTH, SK LiNiCHOro SBuULLA:

opraHi3am -» nonynsuiga —* ekocucrema
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Posgin 9. Monynsauis sk 6ionoriyHa cuctema

KOHTpO/bHI 3anuTaHHA 0o po3giny 9

1. SAAKi B3aEMUHM CKNafatoTh CyTb PYHKLIOHYBaHHS MNOMYyNALIT SIK Liforo.

2. 9K 3 €eKOMOriYHMX MOo3uULii MOXHa BM3HAYMTU TaKy KaTeropito sk
nigsna,.

3. LLlo Take "npuHLMN 3aCHOBHUKA".

4. [aiiTe BU3HauYeHHs reorpadivHoi nonynauii 3a M.MN. Haymosum.

5. LLlo Take "ekonorivHa nonynsauis®.

6. AKi ipynun BKNOYAOTLCA A0 CKIady eKONorivyHoT nonynsuii.

7. LLLo € ocHOBOIO (hOpMYBaHHS CTiliKMX, 3aKOHOMIPHMX B3aEMOAIi MiX 0CO-
6urHamu B nonynauii.

8. [laiiTe BU3HaYeHHs nonynauii 3a B. VoraHseHom.

9. Un € NnaHMIKCis O4HMM 3 FONI0BHUX KPUTEPITB BU3HAYEHHS NOMynsLil.

10. [aiiTe BW3HaueHHs nonynauii 3a M.B. TuMoeeBMM-PeCcOBCLKMM,
O.B. A6nokoBum i M.B. Fnotosum.

11. B dJomy pisHMUA BM3HaveHHs nonynsauii 3a C.C. LUeapuem (1967),
M.B. Tumodeesum-Pecoscbkum, O.B. HA6nokosum i M.B. FnotoBum
(1973) Ta 1.0. Lunosum (1985, 1988).

12. ke micue nonynsauii B iepapxii 6i0N10riYHUX CUCTEM.
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Po3ain 10.
MPOCTOPOBA CTPYKTYPA I'IOI'IY]'IFILI,II7I

MpocTopoBa CTPyKTypa NONYAALiA BUPaXKAETbCA XapaKTepoM po3Mi-
LLEeHHS 0COOMH i TX rpyn 3a BiAHOLUEHHSAM [0 NeBHUX efeMeHTIB naHawadTy i
0fHe A0 OfHOro i € BAAOCNeLyM(ivHOK 03HaKow. Posnogin ocobuH B npoc-
TOpi Mae BaXnmBe 6i0nor iYHe 3HAYEHHS, CNpsMOBaHe Ha 3abe3neyeHHs Hop-
MasIbHOro (PYHKLiOHYBaHHS NOMYNALiTiA.

Mepw 3a BCe nMpocTOopoBa CTPYKTYPOBAHICTb MonynsAuii BU3Hayae
HanbinbL eeKTMBHE BUKOPUCTAHHSA PecypciB cepefoBulla (Xap4oBux,
3aXMCHUX, MIKPOKIIMATUUYHUX i iH.), 3HKYHOUN Xa0TUYHICTb TX BUKOPU-
CTaHHA i, AK HaCNifoK, PiBeHb KOHKYPEHTHUX BI4HOCUH OCOOUH ycepe-
AVHI nonynsAuii. Ha uili OCHOBI 3'ABNSETLCA MOX/MBICTb MiATPMMaHHS BUCO-
KOro piBHA 6iomacy i 6i010rivyHOT aKTUBHOCTI 0COBUH BUAY. Lle 3milHIOE no-
3uuii gaHol nonynauii B Ti B3aEMUHaxX 3 iHWWMK BUgaMK B 6GioleHosi i nig-
BULLYYE MMOBIPHICTb T1 CTIAKOrO iCHYBaHHSI.

Lpyruii acnekT 6ionoriyHoi poni NPOCTOPOBOI CTPYKTYpU3aLii nonsirae
B TOMY, L0 BOHA CNY>XNTb OCHOBOI CTINKOT MiTPUMKWN HEOOXI4HOrO piB-
HS BHYTPILUHbONONYASAWIMHUX KOHTAKTIB MK 0COGMHaMW. 3AiACHEHHS
(YHKLIA nonynauit — AK MiKpOeBOMOLINHMX (PO3MHOXEHHS, PO3CENEHHS |
iH.), TaK i eKonoriyHux (y4acTb B Kpyroobiry, CTBOpeHHsi 6ionorivyHoi npogy-
KUii, BNMB Ha Nonynauii iHWWX BUAiB) — MOX/MBE NNLLE HA OCHOBI CTiil-
KX, 3aKOHOMIPHMX B3aEMOZI MiDK OKPEMUMMW 0COGMHaMM Ta TX rpynamu.

MigTpUMaHHA TakUX B3aEMOAi B CTPYKTYpOBaHill cucTeMi 3abe3nede-
He HabaraTo HafiiHille, HiXX Lie MOX/IMBO MPW XaOTUYHOMY, BMMaaKOBOMY
pO3MoAiNi enemMeHTiB nonynaLii B NpocTopi.

TakMM 4YMHOM, MPOCTOPOBA CTPYKTYPOBaHICTb NOMNy/AUIi € ""Mop-
(honoriyHor' 0CHOBOIO iT rOMeocTasy i BU3HAYaE 3HMXKEHHSA PiBHA KOH-
KYPeHUIT Ta NigTPMMaHHSA CTIAKNX BHYTPILLHBONONYAALIAHUX (YHKLi0-
HaNbHMX Ta IHPOpPMaLiiHUX KOHTaKTIB.

BusHauatoum coboro NpoBifgHI CTOPOHK Gionorii monynauiii, NpocTopo-
Ba CTPYKTYpa, Yy CBOK 4epry, BM3HAYaeTbCA 0CO6MBOCTAMMU MiCLLEBOCTI
(npocTopy) i 6ionorii gaHoro suay.
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Po3gin 10. MpocTtopoBa CTpyKTypa Mnonynsuii

TN NPOCTOPOBOro PO3Mogisly 0CO6MH

PO3pi3HAOTL HACTYMHI MPUHLMMNOBI TUMW MPOCTOPOBOr0 po3noginy
0cobuH B nonynauisx (Puc. 10.1): piBHOMIpHWIA (perynsipHuii), andysHuia
(BMNaAKoBWIA) i arperoBaHuii (rpynoBuiA, MO3aiuHNIA).

S R

Puc. 101 Tunun npocTOpOBOro po3noAiny ocobuH B nonynauii (AM Ting-
pos, 1990):
A - piBHOMipHWIA; B - andysHwnii; B - arperoBaHuii (Mo3aiuHuiA).

PiBHOMipHMIA Tun posnoginy B ifeani xapakKTepusyeTbCa PiBHUM
BifaneHHAM KOXXHOI 0CO6MHM Bif BCiX CYCigHiX, a BENMYMHA BiACTaHI MiX
0cobuHaMK BignoBigae Nopory, 3a SKUM MOYMHAETHCA B3aEMHE NMPUTHIYEHHS.
TaKnM YMHOM, TEOPETUYHO Ll TUM PO3NOAINY HakbiNbLLUOK Mipoto, BiaMnoBi-
[la€ 3aBAaHHIO NMOBHOMO BMKOPUCTaHHS PecypciB nNpu MiHiMasbHOMY CTYMeHi
KOHKYpeHL,T.

HacnipaBgi » piBHOMipHUIA po3nogin ocobyH B NPUPOAI AOCTaTHLO Pid-
KicHMIA. Ha npakTuui NpuiAHATO BBaXXaTW PiBHOMIPHMM (PErynsipH1M) npoc-
TOPOBWIA PO3MOAIN, NPU AKOMY BENMUMHA AUCMEPCiT MeHLIe cepeiHbOl Bifc-
TaHi MK ocobuHamu:

/T

MpaKT14Ha HEMOXXIMBICTL peanisauii uboro "igeanbHoOro™ Tuny po3no-
[iny BU3HAYaETbLCS MepLU 3a BCe HEOAHOPIAHICTIO Micus iCHYBaHHA. PiBHOMI-
PHICTb PO3MOAiINY MNOPYLUYIOTb TaKOX i BnacTuei 6araTbOM Bugam ¢opmu
B3aEMO3B'A3KIB.
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PiBHOMIpHWIA XapaKTep PO3MOAiNYy CrOCTEPIraeTbCa AN CislbCbKOroc-
noJapcbknx KynbTyp (KapTonns, nileHuus, KyKypyasa ToLLo).

Ondy3Hnii TN po3nofginy ocobuH, TPannseTbCs B MPUPOAI 3HaYHO
yacTille, B LibOMY BMNafKy 0CO6MHM PO3MOAiNeHi B NPOCTOPi HepiBHOMIp-
HO, BMMafkoBo. CTAaTUCTUYHO Lie BUPKAETLCA B TOMY, LLO BefMUMHA AuUC-
nepcii NpnbnnsHo piBHa cepeHili BiACTaHI MiX 0COOUHaMK:

B ubomy BMNagKy BiAgcTaHi MK 0CO6GMHaMW HEO[HAKOBI, LU0 BU3HaYa-
€TbCA, 3 OHOr0 6OKY, MOBIPHICHMMM NpoLecaMy, a 3 iHLIOT — MEBHUM CTY-
neHeM HeOAHOPIAHOCTI cepedoBumula. TakuiA TMN PO3NOAINY LUMPOKO Npea-
CTaB/IEHWI cepef POC/MH | BaraTboX TaKCOHIB TBapuH. 30Kpema, AuUdy3HWIA
PO3MOAiN XapaKTePHWIA AN TBapWH, Y SKMX colia/ibHa NPWB'A3aHICTb B Npoc-
TOpi BUpaXeHa BifHOCHO cnabo.

ArperoBaHuii (Mo3aivyHNin) TUN PO3MNOAINY BUPAKAETLCH B YTBOPEH-
Hi yrpynoBaHb 0COO6MH, MiXXK SKMUMU 3aNMLIaTbCsa JOCTaTHbO BEINKI He-
3acefieHi TepuTopii. Aucnepcis B LbOMY BUNaAKy MEPEBULLYE BEINYMHY Ce-
peAHbOT BiACTaHi Mi>XX 0COBUHaMW:

bionoriyHo Le noB's3aHO abo 3 Pi3KOK HEOAHOPIAHICTIO CepeaoBMLLa,
abo 3 BMpaKeHOH couia/ibHOK CTPYKTYPOHO, WO Ai€ Ha OCHOBI aKTMBHOIO
36/IMKEHHS 0COOUH. OCTaHHE 0COB/IMBO XapaKTePHWA AN BULLMX TBapUH
(XpebeTHMX, Komax, CTBOPHOKUMX NONIMOPGHI KONOHIT, | AeAKNX HLWNX).

Y BCiX BMNafgKax TWM NpocTOpOBOro po3noginy ocobuH B nonynsui-
AX BU3HAYAETbCA TreTEePOreHHICTIO cepefoBulla Ta CMNIBBIAHOLEHHAM
npoLeciB NpocTopoBOi AnepeHyiaLil, SKa 3HMXKYE CTYMNiHb KOHKYPEHT-
HOCTI i (DYHKUiOHa/bHOT iHTerpauii oco6uH, W0 3abe3neyvye LiMICHICTb
nonynauii AK GyHKLiOHaNbHOT CUCTEMMU.
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Po3gin 10. MpocTopoBa CTPyKTypa nonynsauii

MpocTopoBa gudoepeHuiayia nonynsuin

[na TBapuvH AK PyX/IMBUX OPraHiamiB NpOBiHE 3HAYEHHS Y BU3HAYEHHI
XapaKTepy NpoCTOPOBOI CTPYKTYPW NONy Uil Mae CTyMiHb ynoao6aHHs TepuTo-
pil. Y KpaiiHix BapiaHTax LA BMacTMBICTb BUPAXAETbCA abo ocinmm, abo Homag-
HUM (KOYOBMM) CMOCOBOM XUTTA; MK LMW BapiaHTamu € psg, NPOMiXKHUX.

Bugam, Ans aKnx XapakTepHUWIA oCinniA cnocib XWTTH, NepeBaxHo, Ba-
CTVMBUIA iHTEHCUBHWUI TWUM BUKOPUCTAHHSI TEPUTOPIT, NPU SKOMY OKpeMi
0C06UHM abo X rpynu (rONOBHUM YMHOM CiM’T) MPOTATOM TPUBANOro Yacy
eKCNyaTyoTb PeCypcy Ha BiJHOCHO 0B6MEXEHOMY NpocTopi.

[ns Bugis, WO Bifpi3HAOTLCA HOMaJHUM CNOCOGOM XUTTS, XapakTtep-
HUIA EKCTEHCMBHUIA TUM BUKOPUCTAHHS TEPMTOPIT, MPM AKOMY KOPMOBI pe-
Cypcx BWKOPWUCTOBYIOTbCA 3a3BUYall rpynamu 0Co6uH (YacoMm JOCUTb 4uc-
NEeHHUMM), L0 NOCTINHO NEPEMILLYIOTLCA B MeXax 3Ha4YHOT TepuTopii.

BigMiHHOCTI B 0co6anBoCTAX 6ionorii i B HaBaHTaKeHHi Ha 6Giomacy
KOPMOBMX 06'€KTIB B LMX ABOX BapiaHTax iCTOTHMM YMHOM BW3Ha4alOTh 3a-
ranbHW XapaKTep NPOCTOPOBOI CTPYKTYPU NONy AL,

Taka CTPyKTypa (opMyeTbCsa i NiATPUMYETbCA B pe3y/bTaTi CKNagHuX
B3aEMWH MiXX 0COBMHamK. MpocTopoBa CTPYKTYpa NoNynsuii € He TiNbKK
CTaTUYHOK KapTMHOK PO3MILLLEHHSI 0COGMH Mo TepuTOpIl, ane i guHaMmi-
YHOK CMCTEMOH B3AEMOJIN, L0 BMPAXKAETLCA B YMCENbHUX BMOPSAKO-
BaHMX hpopMax NoBefiHKW KOXHOI TBapWHM Y BIANOBiAb Ha iHhopmaLito
Npo MicLe3Haxo4KeHHS i MOBEAIHKY iHLIMX 0CO6MH. FKLLO0 Tonorpadis po-
3TallyBaHHS 0COOMH — Lie "MOP(O/OriYHMIA" acnekT NPOCTOPOBOT CTPYKTY-
pu nonynsuii, To cucTema B3aEMWH, abo "eTonoriyHa CTpykTypa" — ue i
(hyHKLIOHa/TbHWIA acrexT.

MoegHaHHA LMX ABOX acMeKTiB CKnadae 6ioforiyHy CyTb NOHATTS Npo-
CTOPOBO-eTOMOTiYHOT CTPYKTYpK nonynsuiin TBapuH (L.A. Lunos, 1977,
1985). YABNEHHs NPO NPOCTOPOBO-eTONONUHY CTPYKTYPY A03BOSISE 06'€EKTU-
BHO BM3HAYMTM MeXaHi3mu, Lo (hopMyloTb AWHAMIYHY CTIlKICTb i aganTumBe-
HWI XapaKTep CTPYKTYPW NONYNALiiA PisHUX BUIB TBAPUH.

Ocini TBapUHU. AinAHKN NpoxusaHHA. [na BUAIB 3 OCIIUM OLUHOY-
HO-CIMEMHMM CMOCOBOM >KUTTA NPUHLMMA NPOCTOPOBOT OpraHisauii nonyns-
Uil nonsrae y ¢opmMyBaHHI CUCTEMMW iHAMBIAyanbHUX (CiMeHMX) AiNsIHOK
MPOXUBaHHS, AKi BUKOPUCTOBYIOTLCA NPOTAroM TpuBanoro yacy (Puc. 10.2).
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Puc. 10.2. OcHOBHI TUNW iHAMBIAYaNbHUX AinaHok y TeapuH (MIT. Haymos,
1972):
A - OOVHOYHI po3nojineHi, Wo OXOpPoHATLCA; b - OAUHOYHI, WO nepekpuBa-
1oTbCs; B - rpynosi posnogineHi; I - rpynosi, Lo nepekpmBaoTb O4HE OfHOr0O
(y KonoHiasIbHWX OCTPIBHUX NTaxis)

Takuii TUM NPOCTOPOBOrO PO3MOAiNy NPU3BOAUTL A0 PaLiOHAIbHOrO
BUKOPUCTAHHA PecypciB TepuTopil Ha piBHI nonynsauii B uinomy. OKpeMmi
0CO6MHW PO3NoAineHi B NPoOCTopi BiLHOCHO PIBHOMIPHO, & Ha KOXHIl AinsHLi
NpoXXKnBaHHSA 3abe3neyeHi BCi YMOBU AN XUTTA. B pesynbTati piBeHb KOHKY-
PEHUIT 3a KOPM, MPUTYNKW i iHWI pecypcu 3BefeHWid [0 MiHIMyMy, KOXHa
0COOMHA Mae LUaHCK Ha BWXXMBAHHA | BIATBOPEHHS, a NONynsAuis B LifoMy
OTPUMYE TapHi NepcrneKkTMBM ANS 3POCTAHHA YMCENbHOCTI OCOBMH i 3axon-
NEeHHS HOBUX TePUTOPIiA.

BionioriyHa posnb AINAHKN NPOXMBAaHHSA.

CxXunbHICTb A0 0OMEXeHOT TepuTopii CTBOPIOE A1 0COBUH-PE3NIEHTIB
psiA 6ionorivyHMx nepesar. Benmke 3HaueHHs, 30KpPeEMa, Ma€ 3HaiOMCTBO TBapUH
3i CBOEID TEPUTOPIEHD, CTYNiHb iT OCBOEHHA. B Mexax AiNsiHKA NpPOXMBaHHS
TBapVHa MnepemillyeTsCsl B CUCTEMI 3HAMOMUX OpieHTMpIB. Baiato Buais npo-
KNagarTb Ha AiNsHUI CUCTEMY CTEXOK, LU0 3B'A3yHOTb MiCLSA pO3TallyBaHHS
NPUTYNKIB, KOPMOBUX AiNAHOK, 3anacis iXi i T. M. YacTo TBapUHM MITATb LLASXU
NOCTIMHUX NepeMiLleHb 3anaxom abo BisyalbHUMK MiTKamu. B pesynbTaTi no-
BCAKAEHHA aKTWBHICTb TBApUH 3[INCHIOETLCA HEMOB GM aBTOMATUYHO: 0COBU-
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Posgin 10. MpocTopoBa CTpyKkTypa nonynsuii

Ha-pPe3neHT HAKOPOTLUMM LUMIAXOM A0cArae Miclb roAisni, BiAMOYNHKY, YK-
pUTTS Bif XMXKakiB abo Heroam i T. M., He BUTpaYarum JOAATKOBOIO Yacy i eHe-
prii Ha gocNiAHULLKY NOBEAIHKY. UMCNeHHI CNOCTEPEeXeHHS 3a PiHUMU BUa-
MW TBapWH (FOIOBHWUM YMHOM CCaBLAM), LLO NOCTIHO MELLKatOThL Ha AaHiii ai-
NAHL, MOKA3Y0Tb, L0 BOHW NepeMiLLytoTbCs MO AiNAHLI LBMAKO, CPAMOBAHO,
CTEPEOTUNHUMU LNaxamu. Mpn Hebe3newui 0COBMHN-PE3NAEHTU LLIBMAKO XOBa-
HOTbCA B HaNbGAMKYOMY YKPUTTI. Ha BigMiHy Bif LbOro TBapuHMW, WO nepemi-
LLYIOTCA Ha HEe3HaWoMill TepuTOopii, MepecyBatTbCA METYLUIMBO, Heperynbo-
BaHO, 4acTO NpUIiMalOTb MO3M HACTOPOXEHOCTI, MPUTY/IKN 3HAXOAATH /nLle
BMNaAKOBO, Y TX NOBeAiHLi SBHO AOMiHYE OPiEHTOBHA peakLiis.

TpuBase NPOXMBaAHHA Ha OAHIN AiNAHLI y 6araTboX BUAiB TBapUH Cynpo-
BOPKYETLCA NEBHUMK (opmamiy "'BNOpALKYBaHHS" TepuTopii. o Takmx ¢hopm
MOMXHa BifgHeCTV 6yAiBHULTBO Pi3HOro pody NpUTYKiB, POPMYBaHHS CUCTEMU
nepexofiB, KOPMOBMX CTOMMKIB, 3anaciB Kopmy i Tomy nogibHe. Bee Le nigsu-
LLye eIeKTUBHICTb XMTTERIANLHOCTI MPU OLHOYACHOMY 3MEHLLEHHI eHeproBuT-
paT i yacy Ha oKpeMi i (hopMu, a TaKOXK CNPUSE 3HMKEHHIO NPECY XMXKaKiB.

®opMyBaHHS OiNIAHKM NPOXUBaHHSA

BennunHa i hopma AinsHOK MPOXUBaHHA LUMPOKO BapitoloTh Y Pi3HUX
BMAIB | HaBITb NONynALiA ogHOro BUAY. PO3Mipy AiNsAHOK BU3HAYalOTLCA KOM-
NNEKCOM YMHHUKIB, LLO OXOM/IOKTL AK 30BHIiLLHI (0C0BMBOCTI CepeaoBuLLa),
TaK i BHYTpiLLHi (0cobnmBocTi 6ionorii gaHoro suay). OaHa 3 HaliBaXXMBILLMX
YMOB, LU0 BM3HAYat0Tb NPUYPOYEHHOCTb AINAHKM A0 NEeBHOro Micus, € ii po3mi-
pu - Le 3a6e3neveHiCTb KOPMOM. 3B'A30K NAOLi A4iISHOK 3 BENIMKOIO Ki/IbKICTIO
KOPMOBWX pecypciB Aobpe BifgoMuit ans 6araTbox BUAIB TBapUH. Tak, y nmcuui
Vulpes vulpes B wraTi BickoHcuH (CIHA) B nicoBMX Yrifaax 3 BENMKOK Kiflb-
KICTIO KOPMY PO3MipK AiNsHOK caranm 57— 160 ra, a B MeHLU KOPMHUX CiflbCb-
Korocnogapcbkux yrigaax — o 520 ra (E. Abies, 1969).

Kpim BenMKOT KifIbKOCT i KOPMY, Ha PO3MipK AiNSHKW BNAVBAE | pag, iHLWNX
YMHHUKIB. [N XpebeTHUX TBAPUH, HaNPUKIag, BENNKe 3HAYEHHA MaE KislbKiCTb
i po3noain NpMpoaHUX NPUTYNKIB abo Micub, NPUAATHUX ANA CHOPYAW THi3aa,
Hopw i TOMy nogibHe. TOMy N5 CCaBLiB-HOPHUKIB Ay>Ke BAXK/IMBUM BUSAB/ISETb-
ca MiKpopenbed. [ns nTaxis, WO rHI3AATLCA B Aynax, KifbKiCTb fynen BU3Ha-
Yae LWiNbHICTb 3aceieHHs MiCLEBOCTI, a BifMnoBigHO i po3Mipn AiNSHOK HaBiTb
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6iNbLUOI0 MIpOKD, HXK 3Ha4Ha KinbKicTb KOpMmy. Tak, apimntora Chordeiles
minor, WO rHi3AMTLCA B MiCTax Ha NIOCKUX Aaxax, 3acense KeapTanu, e 6arato
TaKux fdaxis, Ay>e LWiNbHO; NPy LbOMY AINSAHKNA OKPEMUX Map € MEHLLMMU, HiX
B KBapTanax, fje 0co6MHN nocensoTbes NOoAMHOKO (J. Armstrong, 1965). Tomy
Taka X BaXMBa "CTPYKTYpOBaHICTb" AiNAHKM Ta CTyNiHb Ti HEOAHOPIAHOCTI:
UMM CK/afHilla MICUEBICTb, TUM 6ifiblLia MOXMBICTb 3[IACHEHHST BCiX
(hopMm fisANIbHOCTI Ha BiIAHOCHO MEHLLIOMY MPOCTOPI.

HapeLwuTi, fyXe iCTOTHAM YAHHWKOM BUABNSETLCA BNACTUBWIA BUAY TvN
KOMYHiKaLii. JucTaHuis, B MeXax fKoi Moxe 6yTu crnipuiiHATa iH(opMaLis
Bif cycigis, CTIliKiCTb cUrHaniB, 0COBGAMBOCTI CepeaoBuLLa, L0 BMAMBaOTh
Ha PO3NOBCIOKEHHS KOMYHIKaTUBHUX CUTHasIB - BCe Lie Mae npsme BifgHO-
LUEHHA AK A0 CepefHixX BWMAOBUX MOKA3HWKIB BeMUYMHU AiNSHOK, TakK i 40
BCTaHOBJIEHHS TX KOHKPETHMUX MeX B TUX ab0 iHLUMX BapiaHTax MiCLeBOCTi.

B uinomMy posTallyBaHHA | BeNMUMHaA AiNSHOK (hOpMYOTbLCA Mif BM/IMBOM
KOMM/IEKCY YMHHMKIB. MOXHA BBaXaTW, L0 Y BULLMX XPeBETHUX po3Tally-
BaHHA NPUPOLHMX NPUTYNKIB abo MicLb, NpUAaTHUX 4Ns ix Nobynosu, Bu-
3Hayae Micua popmMyBaHHA "'UEHTPIB aKTUBHOCTI' AiNIAHOK NPOXWUBAHHA:
Be/IMKa KifbKICThb i Aucnepcia KOPMOBUX 06'€KTiB — MiHIMasIbHi po3mipu
JIiNSHOK, a YMOBM KOMYHiKauii — X MakcumanbHi po3mipu. KOHKpPeTHi
CTPYKTYPHi 0C06/IMBOCTI cepefoBuLLa KoperytoTs Li napameTpu (Puc. 10.3).

[EEE Y - -\2 iNeT13

(*v L»5

Puc. 10.3. Cxema B3a€EMHOr0 po3TallyBaHHS AiNSHOK NPOXMBaHHA (3a W.
Burt, 1943): 1- mexi 4iNAHOK NPOXMBAHHSA; 2 - MEXi IX YaCTUH, iJ0 OXOPOHAOTb-
csl; 3 - 30HU nepekpuBaHHSA ("HelTpasnbHI"); 4 - THI3A0BI CXOBKY; 5 - A0AAaTKOBI
CXOBKMU.
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B npoueci 0CBOEHHS 3aiHATOI AiNSHKM POPMYETLCA CTEPEOTMN NOBefi-
HKM 0COOMHM B MeXKax 3HaiioMoil TepuTopii. Hagani uein ctepeoTvn BUCTynae
AK MexXaHi3m, YTPMMYHUMNA TBAPUHY B MeXax AiNsiHKW, OCKinbKu Buxig 3a Ti
MEeXi HeramHo 3yMOB/IOE KOMMMEKC OPIEHTOBHUX peakLiid, CTUMYMOUNX
nparHeHHs NOBEPHYTUCS B MEXi CUCTEMU 3HANOMUX OPIEHTMPIB.

OcobunHam-pe3naeHTaM BMacTUBKIA KOMIMNEKC TepuTopianbHOI MoBedi-
HKM, CNPSMOBaHOT Ha 3anobiraHHs BTOPrHEHHIO HLIMX OCOOMH CBOro BUAY:
aKTVUBHWIA 3aXUCT AINAHKN i Pi3HI opMmn MapKyBaHHSA Ti MexX. Lli mexaHiamu,
AKAMK 3a6e3MeYvyeTbesl YTPUMaHHS 0COOMHOIO iHAMBIAYani3ali’ TepuTopii, €
CK/1a[0BOO YaCTMHOKO nonynsuii.

HomagHi TBapmHu. MpocTopoBa cTpyKTypa rpyn. Mpoctoposa agude-
peHLjiaLis ocinmMx TBapUH MOB'A3aHa 3 OANHOYHNM (CIMEiHMM) CMOCOGOM XXNT-
TA. MPOTUNEXHUIA TUN CNOCOBY XUTTA — rPYNOBUIA, NPU SKOMY OCOOMHM NOC-
TiHO abo NepioanMyYHO YTBOPHOKOTHL LLi/IbHI CTada, KOMOHiT, 3rpal. Mpwu Benuko-
MY CKYMYeHHi 0CO6MH Ha ManoMy NPOCTOPI MK HUMK 36i/bLUYETLCA KOHKYpe-
HUiS. TOMY rpynoBuWii CNoci6 XWUTTA HanbiNbLIOK MiPOK PO3BUHEHWIA Y KOYiB-
HUX (HOMagHMX) TBapWH, PYXIMBUIA CNOCIO XXUTTA AKX 3HMKYE HAaBaHTaXKEHHS
Ha KOPMOBI pecypciu, a BifinoBigHO i Ha piBeHb Xap4oBOi KOHKYPEHLii.

BionoriuHi nepesarn rpynoBoro cnocoby XXuUTTA. ICHYBaHHA Yy CKna-
Ai Tpynu Mae cBOT BUrogun. Y rpyni TBapuHK feriue 3abe3nedyroTb cebe Kop-
MOM i BUTpayatoTb MeHLLEe eHeprii Ha oro 3406yBaHHA. Bigomo, Hanpuknag,
L0 epeKTMBHICTb XMBNEHHA 6araTboX pyb B 3rpai BULA, HIXXK Y OAUHOYHUX
0CO6MH. Tak, B YMOBax €KCNepuMeHTy 3rpaiikm 3 10 0COOUH Guuka-
>K0BTOKpunkn Cottocompephorus gewingki cnoxmsanm 3a goby 400—600
Minirpamie Kopmy, TOAi K NOOAUHOKI OCOOMHWM NPaKTUYHO B3arasni He Xap-
yyBasmcs. AKWO pauioH 3rpai 3 50 ABopiuHMX omynie Coregonus autumnalis
npuiHATK 3a 100 %, TO Taka X 3rpas 3 40 ocobuH crnoxusae 80%, 3 10 oco-
6MH—70%, a paLioH OAMHOKUX OCOBUH CTaHOBMB BCLOr0 47 %. AHaNOriyHi
AaHi € i ana iHWnx sugis pub.

Te > came Bifome i gna nTaxiB. Benuki cuHuyi Parus major eheKTmB-
Hille 3400yBalOTb KOpPM Y cknafi rpyn (abo HaBiTb Mapu), HiX NOOAMHLI
(J. Krebs et al., 1972). 3rpai MOpCbKMX NTaxiB BUCAIMKYHOTb KOCAKU pub abo
CKYNUeHHS NNaHKTOHY 3 BinbLUMM YCNIXOM, HiX Lie po6nsiTh OAMHOKI 0co6M-
HU. Y 3MMOBWIA Yac nepesary 3rpaiHoro >XXMBAEHHS BUKOPUCTOBYHOTL i BUAM,
LU0 XapaKTepusyoTbCs HadABHICTIO IHAMBIAYANbHUX AINSAHOK.
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€ i iHWIi nepeBaryn rpynoBoro XMBneHHs. Bigomo, Lo 3rpas Xmxux puo
3faTHa OTouUTK 3406UY, BIATICHUTK Ti Bif YKPUTTIB | NepeLlKoanTy BTeui.
Bigoma etheKTMBHICTb CyMICHOr0 NOMKOBaHHSA 3rpail 6aknaHiB pasom 3 neni-
KaHamu. BOBKM B 3UMOBWIA Yac YTBOPIOKOTb 3rpai rofI0BHUM YHOM TOMY, L0
TiNIbKM TaK BOHW MOXYTb BMNOJIOBATU KPYMHY >KepTBY (ApibHa 340614 B3UM-
Ky NPakTUYHO HefOoCTyMnHa). CXoxXe ABMLLE COCTepIiraeThea y KoiioTie Canis
latrans. [MontoBaHHSA rieHoBUX cobak Lycoon pictus lupinus Ha aHTwKMON B He-
YMCNEHHUX (MeHLUe 4— 6 TBapuH) 3rpasix CTae HeedheKTUBHO, a 340614 Yac-
TO BigHIMalOTb TiEHN.

Benuke 3Ha4YeHHs FPynoBOro CMocoby >XWUTTA B 3aXMCTi Bif XWKakiB.
CKyn4eHHs BENMKOro Yncia 0Co6UH iCTOTHO MigBULLYE BipOrigHiCTb paHHbO-
ro BUSIBNEHHA Hebe3nekun. BnacTvBa rpynoBiil TBapuHi CUCTEMa B3aEMHOIO
CMOBILLEHHS pobuUThb Lieli hakT HagbaHHAM BCiel rpynu. Mpn ubomy i MOXN-
BOCTIi 6e3nocepeHbOT 060pOHM, N03a CYMHIBOM, BULLE Y CKnadi cTada. B ps-
4i BunagKis cTago (3rpas) LifKoM ycnillHO 060POHSAETLCA NPOTU XUXKaKa, Bif
AKOro 0fJMHOKa 0CO6MHa 3aXUCTUTUCA HEe B 3MO3i. Tak, 30KpeMa, BigOyBa€eTb-
cs y pesyHiB Allouatta palliata, nasiaHiB Yakma Papio ursinus i aHyéucis
P. anubis. IMpy Hebe3newi BOHN YTBOPIOKOTL FPyny, B LEHTPI KO po3Tallo-
BYIOTbCS CaMKW 3 MONOAMMU, a No nepudepii — arpecuBHi gopocni camui.
Taky nobypaoBy 3rpai Haragye i "060poHHe Kape™ AesiKUX KOMUTHUX.

XKuTta B rpyni nos's3aHe i 3 AeSKUMW iHLWIMMK NepeBaraMn: eKOHOM-
HWIA TMN eHeproBuTpaT (MeTaboniuHKi "edhekT rpynmn'), MOXJIMBICTb Nepeaa-
4i focsifly MOMOAUM 4epe3 HacniflyBaHHs i MpsiMe HaBYaHHA i iH. Pasom 3
TUM, SK BXXE MOBMW/IOCH, B YNC/IEHHMX CKYMYEHHSX 3pOCTaE BIPOrigHiCTb KOH-
KypeHuii. Tomy 6ion0riuHi nepesary rpynoBoro crnocoby XXMTTA NOBUHHI By-
TV NiATPUMaHI BNOPSAKOBaHMMU NMPOCTOPOBMMW B3aEMUHAMM OCOBUH i cne-
LianbHUMKM (hopMaMK iHTerpaLiiHOT MOBEAIHKN.

MpocTopoBi BazeMOBIg4HOCMHU OCOOUH
B CTagax i 3rpasx

Y TBapWH, WO BeAyTb rpynoBuid cnocib >uTTa, i NpocTopoBa AngepeH-
LiaLis mae rpynoBuin XxapakTep i BUPaXXaeTbCs Yy BUINALI 3aKOHOMIPHOro po-
3MoAiny OKpeMuX BHYTPILUHbOMOMYAAUIAHUX CTPYKTYP — KOJOHIi, 3rpaid,
cTafd. Y HOMagHWUX TBapWH CTyMiHb ynogo6aHHs TepuTopii OKpeMmnx Kouis-
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HUX TPYN MOXe BYTU Pi3HNM 3a/1eXKHO Bifl EKONOTiYHMX 0COBIMBOCTEN BULY |
TUMNY CTPYKTYPOBAHOCTI BHYTPILIHLONONYNAALIAHUX BigHOCUH. Y BuUpAiB 3
HaibiNbll CKNagHOW OpraHisauielo cTaf, fika [03BONSE KOOpAWMHYBaTU Ail
BCiX 0COOMH (Hanpuknad, y masn), (hOpMYeTbCA 3arasibHa rpynosa AiNsHKa
NpoOXuBaHHA. BCi nepemillleHHs CcTafa YKNafatTbCs B MeXax L€l AiNsHKY,
AKY TBAPUHU aKTUBHO MITATb | HaBITb 3aXWLLAOTL. Y LbOMY BUNaAKy, SK i B
OCiNIX TBapWH, CKNAJAETbCA CMCTEMA NOCTIAHUX LUNSXIB NEPecyBaHHS, (ik-
COBaHi MicLs HouiBe/lb, BOAOMOIB, rofisni i TOMy nogibHe

Ha 6a3i iHAMBigyanbHUX i couianbHUX BiAMIHHOCTE (DOPMYETLCS BHY-
TPIiLHS CTPYKTYpa CTafa AK Y CEeHCi B3aEMHOr0 po3TallyBaHHS OCOOWH, Tak i
Y BUTNAAI NEBHUX (POPM B3aEMUH, L0 3a6e3MedyroTb 36epeXXeHHs LificHOCTI
rpynu Npy NOCTINHMUX NepeMilleHHsX y npocTopi. Bigomo, wo B 3rpasx pub
CKOOpAWHOBaHe po3TallyBaHHS OCOBUH MOKpaLlye rigpoguHaMiyHi yMOBU
nepecyBaHHA K OKpPeMMX OCOBWH, Tak i 3rpai B uinomy. Lle rpyHTyeTbCA Ha
B3aEMOfiT BUXPOBUX CAifiB, LU0 3a11LLIaI0TL OKPEMi OCOOMHM B LUiNLHOMY Cce-
pefoBuLli. YacTuHa KiHETUYHOT eHeprii uMx BUXOpiB 0COBMHM YCMiHO BK-
KOPUCTOBYETLCA CYCiHLOK 15 MepecyBaHHs.

dopmMy NTaLLUMHKUX 3rpail TakoX MOKpallylTh aepofvHamivHi yMOBU
nonboTy. KOHKpeTHWiA Tun 6yfoBKM 3rpai BU3HAYAETLCA PO3MipamMu NTaxis,
0Cc0o6/MBOCTAMM TX 30pOBOr0 anaparty, yMOBamMu MO/bOTY (BUCOTA, Hanpsm,
norofa), KinbKicTio MTaxiB B 3rpai. Po3paxyHKM MOKa3ytoTb, WO LULiNbHWIA
(hpOHTaNbHWIA psA 3 25 KPYMHUX NTaxiB i Giblue JO3BOMSE 3HU3UTU MOTYX-
HICTb, fIKa BUTPAYaeTbCs 41 YTBOPEHHSA MiAAOMHOT CUAW, Maiie B TpY pasu.
Lle BigbyBaeTbCs LUMAXOM BUKOPUCTAHHS Cycifamy 30H BUCXiAHUX MOTOKIB
NOBITPA, LLO BUHUKAKOTb 300KY Bif, KiHLIB KpU/T KOXKHOrO MTaxa.

dyHKUiOHaNnbHa iHTerpauyid

Po3rnsHyTI (hopMM NPOCTOPOBOI AnhepeHuiauii € MexaHiaMaMu 36ib-
LLEHHSA AMCMEPCHOCTI B pO3noini nonynsauii Ha TepuTopii. TX OCHOBHE afan-
TUBHE 3HAYeHHS NONArae B 3HWKEHHI KOHKYPEHLT 3a pecypcy MixX 0cobuHa-
M. Ane, NpoLec NpocTopoBoil AudepeHLiaLii He MOXe 6YTWU HECKIHYEHHUM.
LIbOMy MpOTUCTOITL HEOOXigHICTb iHTerpauii oco6UH B MPOCTOPI, 3 METOH
peanisayii HaliBaX/MBILLMX 3aranbHOMONYNALIAHUX (DYHKLIA BiATBOPEHHS,
per ynsauii WinsHOCTI HaceneHHs, 3arafbHONONYNALIAHOT peakLii Ha 30BHILLHI
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YMOBW, B3aEMOBIHOLLEHHS 3 NONYNALiAMM iHWNX BUAIB. TOMY B 3arasbHii
cUCTeMi NONyNAUiAHUX aganTaliil MexaHi3mMu, Lo BU3HAYaroTb CTiliKy MiaT-
PUMKY KOHTaKTIB Mi>K 0CO6MHaMW, iX iHTerpauito B €auHy (PYHKLiOHaNbHY
CUCTEMY, MatOTb HaiBaXXNMBILLE 6i0NOriYHE 3HAYEHHS.

B oCHOBI MexaHi3MiB iHTerpauii nexaTb [iBa B3aEMONOB'sA3aHi Npo-
uecu: 6esnepepBHa iHGoOpMaLis NpPo Micue nokanisawii OKpeMUx 0CO6UH i
IX rpyn i cnafKoBO [eTEepPMiHOBaHWA CTEPeOTMN MOBEAIHKU, SAKWUIA CTU-
MY/H0€ TBAPUHY A0 NOWYKY i NiIATPMMaHHA KOHTaKTIB 3 c06i nogibHumMu.

IHpopmMaLis NPo NPUCYTHICTL OCOGMH CBOro BMAY Ha TepuTopii € pi3-
HOMaHITHOI. [10 Hel BXOAATb AK "0COBUCTI curHanm", Lo cnpuimaroTbes Bi-
3yaNibHO, Ha CAyX i 3a 3amaxoM, TaK i pi3Hi "cynyTHi" dopmn iHdopmauii:
Cnigy, CTEXKW, Norpusun, Hopw, rHisga, ekanii i Tomy nogibHe. Y aeakux
pnb Takok IH(OPMALiEID MOXYTb CNYryBaTV efleKTPUYHI po3psaun, y pagy
BUAiB BOLHMX 6e3XPebeTHUX — MeXaHiuYHi KONMBaHHSA BOAM.

Unmane 3HauyeHHs 4na 0cobuHK, a BigTak I nonynauii B3arani, MaroTb
BCi (hOPMM MO3HAYEHHS 3aliHATOT TEPMTOPIT, L0 NOMYTHO 3 OCHOBHOK (hYHK-
Li€t0 HecyTb iH(opMAaLLito MPO MPUCYTHICTb OCOOMH CBOTO BUAY, NPUAATHICTb
[laHoi TepuTopii ansa XutTa. [0 uboro foAarTbes cnewianbHi opmy Cninky-
BaHHSA — TakKi, AK CUrHaM npo Hebe3neky, cTaTeBi CUrHaW, peakLil nepens-
KY.

Bca cyma iHgopmayil y BUrnsagi pisHUX curHanis, xapaKTepHUX
3MiH penbedy i POCAMHHOCTI, IHWNX CAILIB XUTTERIANBHOCTI YTBOPIOE B
MICLSX MOCTIAHOIO MPOXWBAHHA TBapuH 6i0NOriyHe CUrHanbHe nose
(M.M. Haymos, 1973, 1975, 1977), ike CNyXXUTb MOFYTHIM CTUMYJIOM pea-
nisayii iHTerpauiiiHoT MoBegiHKW.

BHyTpilWHbONONYNALiIAHI rpynu

Ha OCHOBI pO3rNsHYTMX MexaHi3MmiB iHTerpauii 3arajbHa NpPOCTOPOBa
CTPYKTYpa nonynauii peanisyerbCa y BUMMALI CUCTEMU OKPEMUX BHYTPILL-
HbOMOMYNALIAHUX TPy, B KOXHIA 3 AKUX OCOBUHM, NiArpvMYyOUn CTiiKi
B3aEMWHU, 3HAXOAATLCS B TICHOMY iHopmaLiiHOMY i (PYHKLiOHaIbHOMY KO-
HTaKTi. Y BULLMX TBapUH L BiJHOCUHK BYAYHOTHCA Ha 0COBMCTOMY Bri3HaHHI
YneHiB rpynu, i Taka NPOCTOPOBO-ETO/MOrYHA CTPYKTYpa nonynsuii 3abesne-
yye i LinicHICTb SIK CUCTEMM.
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Po3gin 10. MNpocTtopoBa CTpykTypa nonynsuii

He Boarounch 40 TOHKMX BiAMIHHOCTE LWMX MOHSTb, KOHCTATYEMO /n-
e, WO BHYTPIWHLONONYAAUIAHI TPYyNn C CYKYMHICTIO OCO6UH i CimMel,
LLLO XKMBYTb B Halibnv>K4YoMy cycCiacTBi | 6e3nocepeHbO NMOB'sA3aHi 0gHe 3
OfHMM TMMU abo iHWKUMK hopMamMu curHanisauii. BoHU € efleMeHTapHO0
CTPYKTYPHOK OAMHMLEK MOonynsuii, i came Ha TX OCHOBI 3abe3mneyyeTbCcst
aflanTuBHa BiAMOBiAb MonynsAuil B LiNOMy Ha 3MiHM No3a- i BHYTPIiLIHLOMO-
NynsauiiHMx yMoB. He 3Baaroum Ha iHAMBIAYaNbHY HECTIAKICTb Takux rpyn
(BOHM MOXYTb Yy AesKMUX BUAIB po3nadaTucs i opmysaTucsa 3HOBY, a CKnag
iHAMBIAIB B KOXHII TakKiid rpyni MOXe BeCb Yac 3MiHIOBATKCA), came iX iCHY-
BaHHA 3a6e3nevye CTiKiCTb nonynauii B LisiomMy.



Ekonoria TBapuH

KoHTpOnbHi 3anutaHHA go po3ainy 10

1 Lo BM3Hayae NpoCTOpPOBa CTPYKTYPOBAHICTb MONYyNALLil.

2. FKi iCHYIOTb TMNW NPOCTOPOBOr0 PO3MNOAINY 0CO6MH B NONyNALiT.

3. YUnm BM3HAYAETLCA TUM NPOCTOPOBONO PO3MOLiaY 0COOMH B NONYNALsX.

4. AKNin TUH BUKOPUCTaHHSA TePUTOPIT XapakTepHWIA BuaaMm, L0 BeayTb nepe-
Ba)XHO OCINNIA CNOCIO XUTTS.

5. 008 SKux BUAIB XapaKTEPHWIA EeKCTEHCUBHWIA TWUM  BUKOPWUCTAHHS
TepuTopil.

6. AKi npouecu B nonynsuii Bigobpaxae i NpocTopoBa CTPYKTypa.

7. B yomy nonsirae 6ionorivyHa ponb 4iNSHKN NPOXMBAHHS OCIIMX TBAPUH.

8. B yomy nonsratoTe 6i0N0riYHI Ta €KOMOriyHI nepesarn rpynoBoro crnoco-
6y XKUTTS TBapUH.

9. B uoMmy nonsirae MeTaboniyHuiA "edekT rpynn" y HOMafHUX TBAPUH.

10. Aki 0c06/1MBOCTI XapaKTepHi A5t BHYTPILUHLOMONYALIAHNX Fpyn.



Posgin 11.
FTOMEOCTA3 Monynawin

CrTilikicTb nonynauii, il BigHOCHA CaMOCTIMHICTb i IHAMBILYaNbHICTb
3a/1exaTb Bif, TOro, HaCKiflbKW CTPYKTYpa i BHYTPILLUHI BNACTMBOCTI nonynauii
36epirat0Tb CBOI NPUCTOCOBHI pUcK Ha (hOHI MIHAMBUX YMOB iCHyBaHHSA. Ca-
Me y NigTpumMui AMHaMivHOT piBHOBarn 3 cepefoBULLEM i MOMArae NPUHLMN
romeocTasy nonynsauii Sk WinicHoi 6ionoriyHoT cucTemm.

CoMeocTas nonynauii - 34aTHICTb Nonynauii NigTpUMMyBaTu NeBHY
YMCEeNbHICTb 0COO6MH NMPOTAroM TPUBAIOro Yacy.

Y BCix acnekTax nposBy (PYHKLiA nonynsauiid nNigTpuMaHHs iX CTiiKoc-
Ti Mae nepLIopsifiHe 3HAYeHHA: 3abe3neyeHHs romeocTasy nonynsuii ne-
>XNTb B OCHOBI CTIAKOro (DyHKUiOHYBaHHS1 BCbOr0 psify B3aEMOMOB'sA3a-
HUX CUCTEM BULLOTO PiBHS.

Mpn BCbOMY Pi3HOMAHITTI MeXaHi3MiB, AKUMK 3a6e3mnedyeTbCcs roMeoc-
Ta3 nonynauii IX MOXHa 3rpynyBaTW B TPV HaliBaKIMBIiWI (yHKLiOHa/bHI
KaTeropii:

1— niAgTpMMaHHA NPOCTOPOBOI CTPYKTYpPU,

2 — NiATPUMaHHSA FeHEeTUYHOI CTPYKTYpH,

3 — perynsauis WinbHOCTI HaceneHHs.

Ocob6uBiCTb NONYNALIAHOT cUCTeMU MONArae B TOMY, LWO i CKNajoBi
enemMeHTn (0Co6MHK) 34aTHI A0 aBTOHOMHOIO iCHYBaHHS i He YTBOPOKOTbL B
cKnagi nonynauii cnewianizoBaHUX (PYHKLIOHaIbHUX CUCTEM, NOAIGHMX [0
opraHis opraHiamy. Bci dopmu B3aemogii Konynauii 3 cepefoBuLLeM i 3giic-
HEHHA 3arasbHONONYNALIRHUX (YHKLIA onocepeaKOBYOTLCSA Yepe3 isiono-
rivHi peakuii OKpeMNX 0COBVH.

OcCHOBa y3rokeHux Aiii 0COOMH Yy cKknafi nonynsauii — 6e3nepepBHUiA
NOTIK iH(opMmaLii NMpo CTaH 30BHILUHLOIO CepefoBWLLA i camoi Mmonynauii.
KoxxHa 0cobMHa 0IHOHYACHO € [KEepesiom i peuunieHToM iHopmauii, Ha oc-
HOBI SIKOT PEECTPYHOTbCSA 3MIHM €KONOTiYHilA cuTyauil i opMyeTbea Bigno-
Bifjb OpraHi3MmiB, L0 CKMaAar0Tb MOMYNALi0, Ha 3MiHM cuTyauii. IHTerpauis
LMX npoueciB 06YMOBNIOE 3arasibHy afanTyBHY peakLito Ha piBHI nonynsauii
B LlinOMYy.

dopmyBaHHS afanTUBHOT peakLii Ha piBHI NOMNYyNALIT BU3HAYAETLCA pi-
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3HOSIKICHICTIO OCOOMH 332 OCHOBHUMM €KOJI0r0-(i3ioNoriyHuMm B1acTUBOCTS-
MU, 3aBAAKWU AKUM OCOOUHM 11X rpynu CnyXatb [KepesioM HeofHaKOBOI iH-
(hopmauii, No-pisHOMY pearytoTb Ha OAHi i Ti XX YMOBW, a 3arasibHa Bignosigb
nonynsuii He € MPOCTOK CYMOK BifNOBiAeA OKpeMnx 0COOMH. TOMy, Ha Bi-
AMiHY Bifi opraHiamy sk MoposioriYyHo CTPYKTYpPOBaHOI CUCTEMU MOMNY-
NALIa MoXe po3rnsgaTucs K iHpopmauiliHO-CTPYKTYpOBaHa cuctema.

MiaTpMMaHHSA MPOCTOPOBO? CTPYKTYPU

Bnaosi 0c06MMBOCTI XXMB/EHHSA, 6i0N0riT, PO3MHOXEHHS, BiAHOLLEHHS
[0 aGiOTUYHUX YMHHMKIB OPMYHOTb BMacTMBWIA BUAY 3araibHWA XapakTep
BUKOPUCTaHHA TepuTopii i TMN couianbHUX BigHOCUH. Lle, 3peluToto, i BU3Ha-
yae TLWi NPOCTOPOBOT (MPOCTOPOBO-ETOMONIYHOI) CTPYKTYPY NONYNALiR, Haii-
6iNbLU MOKa30BNMM KPUTEPISMM SKOFO € 3arafibHUiA XapakTep Bugocnewmndi-
YHUX OCeNULL, CTYMiHb YNoA06aHHs TepuTopil, HasBHICTb i XapakTep arpera-
Wil 0COBMH i CTyNiHb X AMCNepcHOCTI B NpocTopi. Buaoswuii TuN NpocTopo-
BOT CTPYKTYPM OXONJOE i 3aKOHOMIpHI 3MiHM nepepaxoBaHWX MnapameTpis,
L0 MepioAMYHO NOBTOPIOOTLCS (HanpuKag, Ce30HHI).

MexaHi3amun iHguBigyanisauyii Teputopii

BionoriyHi nepesary NPoXuBaHHS Ha MOCTIAHIA AiNAHUI MOXYTb ByTU
peanizoBaHi TifIbkM 3a YMOBM iHAMBIAyanisauil Teputopii, BUKOPUCTaHHI Ti
nnwe ocobuHamn abo rpynamu, L0 MOCTIAHO MELIKalTb Ha Hiil. OcobUHK-
pe3vaeHTV NpUB'A3aHi [0 TEPUTOPIT CUCTEMOIO 3HAIOMUX OPIEHTUPIB, BUXIL
3a MeXi AKOI BUKIMKAE OPIEHTOBHY peakLito, fka Cayrye cTumysom nosep-
HEHHA Ha AiNaHKY. Ane TakuiA CTepeoTUn NOBEAIHKM He rapaHTye pe3veHTiB
Bif, NPOHUKHEHHA Ha X TEPUTOPItD iHLWMX 0COOMH TOro X Buay. Taka rapaH-
Tisl BU3HAYAETLCA KOMMIEKCOM TepUTOpiasibHOT MOBeLiHKW, BNACTUBOT OCINIM
BUAAM 3 IHTEHCMBHUM BUKOPUCTaHHSIM PECYpCIB.

TepuTopianbHa arpecisi. Halibinbw npama gopma TepuTopianbHUX
B3aEMVH MpeACcTaB/ieHa reHeTMYHO AeTepMiHOBAHMM CTEPeoTUMNOM arpe-
CUBHOI MOBEAIHKM, CKEPOBAHOI Ha 0CO6UHWU CBOro BUAY, L0 MPOHUKAN
Ha TepuTopito ginsHKK. TepuTopianbHa arpecis B Tiil abo iHLWIA dopmi Bna-
CTMBa BCiM BMAaM, L0 MatoTb AiNAHKW NPOXMBAHHA, Y TOMY 4Yuchi i 6e3xpe-
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Po3gin 11. FTomeocTas nonynsuii

6eTHUM (gesKi Komaxu, pakonogibHi i iH.). BionoriyHo BaXMBo, L0 Npu Te-
pUTOpia/iIbHUX KOH(NIKTax nepeMoXuem (Hanpuknag, y XpebeTHux) B 6inb-
LLOCTI BMMAAKIB BUABNAETLCA OCOBMHA, Ha AiNsHUI AKOI Bigbynacs 3ycTpiy
(ocobuHa-pe3naeHT, "rocnofap" AaHoi AiNsSHKNY).

MapkyBaHHS TepuTopii. Lia dopma AisnbHOCTI 0COBUH € HainbinbL
"M'SIKOIO", He MOB'A3aHMM 3 arpecierd Cnocobom iHAMBIAYyanisauii AiNsAHKNM.
Cnocoby MapKyBaHHSI Pi3HOMaHiTHI. Y BuWAiB 3 f06pe PO3BMHEHMM 30pOM
HepigKO CnocTepiraeTbCs BisyanbHe MiveHHsA TepuTopil. Hanpuknag, y kopa-
NOBMX pUO, L0 3aiiMat0Tb HEBEMKI AiNAHKM 3 LO6pUMM YMOBaMK BUAUMOCTI,
fICKpaBe 3ab6apBneHHA 3 MOMITHUM Ma/llOHKOM po6nATb caMy MPUCYTHICTb
prbn AOCTaTHLO BiAYYTHMM CMTHANOM 3aiiHATOCTI TepUTOPIl. Y NOEAHaHHI 3
[EMOHCTPaTMBHOK MOBEAIHKOIO Taka CUCTEMa MapKyBaHHA AiNSHKM € LiNKOM
e(heKTVBHOIO.

Y nTaxiB ICKPaBO BUpaXKeHe aKyCTUYHE MapKyBaHHS AiNSHOK Y BUTNS-
Ai NiCHI T IHLWMX 3BYKOBMUX CUrHaIB. Y 6iNbLUOCTI cCaBLiB HalibiNbL BaX/IW-
Be 3HaYEHHs B MapKyBaHHiI TepuTOpii MaroTb 3anaxoBi MiTKK, LLO BiANOBIAaE
MPOBIAHI/ poni HIOXOBOT peLenuii B XUTTI Lux TBapuH. Hociem 3anaxy cny-
rylTb Ceua, eKCKPEMEHTUW, a/le HaibinbLl crelianizoBaHe 3HAYEHHS Mak0Tb
CeKpeTV 0COBMMBUX 3a/103, BNAaCTUBUX GaraTbOM TepuTopiaibHUM BUAAM.

Perynsuis TepuTopianbHoi NoBediHKN. MapKyBaHHs i TepuTopianbHa
arpecis TicHo no’a3aHi 3 (i3ionorieto TBapWH, B NepLLy Yepry 3i CTaHOM pe-
NPOAYKTUBHOT CUCTEMM i BiANOBIAHUM FOPMOH&/ILHUM (DOHOM B OpraHi3mi.
®YHKLUiOHaNbHWIA aKTUBHWUIA CTaH CTaTeBOl CUCTEMM € CYTTEBMM CTUMY/IOM
[0 NPOsABY BCbOr0 KOMMJIEKCY TepuTopianbHOT NoBeAiHKW. Mokas3aHo, Hanpu-
Knag, Wo y Konwowku Cuiaea inco.illinux TeputopiansHa MoBediHKa CTUMY-
NOETLCS BYAIBHMLTBOM Hi3ga. Y 6araTbox BUAIB PenTUii 3aXMCT i MapKy-
BaHHS TEPUTOPIT CNOCTepiraeTbca NuLle B Nepios PO3MHOXEHHS i iHTEHCUB-
HICTb MPOSBY TepuTOpianbHOT NOBEAIHKN 3a/1eXWTb Bif CTagil penpoayKTuBs-
HOr0 LMKIy.

LLi i 6araTo aHafOrivyHMX CNOCTEPEXEHb Ta EKCMEPUMEHTIB NMOKa3yHoTb,
L0 MapKyBaHHSA TEPUTOPIT KOHTPOMKOETLCA KOMMIEKCOM CTATEBUX FOPMOHIB.
Takunii MexaHiam perynsauii TeputopianbHOT NoBefiHKK 6ionoriyHo BUMpaB-
JaHuii. Came B nepiof PO3MHOXEHHS TBapvHU HainbifnbLl NpUB'A3aHi Jo Te-
puTopii, a Tl iHaMBIgYyani3aLis 0cob6nMBO BaxXnmBa. Y ccaBLiB, fKi BefyTb Te-

- 171 -



Ekonoria TBapvH

puTOpianbHWIA CMOCIO XXMTTS i No3a PenpoayKTUBHUM MEPIOAOM, iHTEHCMB-
HiCTb OXOPOHU AINAHOK X04a i 3HUXKYETbCA, ane B NeBHMX (hopmax 36epira-
ETbCS MPOTATOM YCbOro Poky. Tak, Y APiGHUX FPM3YHIB XapaKTepHi Ce4voBi
MIiTKM MOXHa 6a4MTK BNPOJOBX YCiX CE30HIB. Y MULLIENA HaBiTb KacTpais He
BMN/IMBAE Ha (hYHKL,it0 3aMax0oBMX 3a/103 Ha NodyLueyKax nar.

MexaHi3aMmun nigTpumaHHA iepapxiT

dopmyBaHHAM iepapXii 0CO6MH y nonynauii € 3aKOHOMIpPHWIA NpoLiec,
O FPYHTYETLCA Ha iHAMBIAYANbHUX BiAMIHHOCTAX OKPEMUX OCOOMH 3a HU3-
KO (hi3ionoriyHmx BnacTMBOCTel. B OCHOBI (hopmyBaHHS iepapXii nexarb
CKNMafHi KOMMAEKCU NoBefiHKM i (isionoriuHnx peakuiin. Cepes OCTaHHIX y
CCaBLiB BOX/IMBE 3HAUEHHS Mae KOMM/EKC peakLiii, onucaHuii MaHcom Cefbe
(1960) Ak 3aranbHWiA aganTauiiHniA cuHgpom. Lis HecneumdgivyHa aganTune-
Ha peakLuis BUHWKAE Y BIANOBIAb Ha Ait0 NPUTHiYyOUMX (CTpecyounx) thak-
TOpiB; TOMY B fiTepaTypi Lei CUHAPOM 4yacTille NO3HA4YaETbCA TEPMiHOM
peakuis Hanpyrun' abo cTpecy.

MigTpMaHHSA reHeTUYHOT CTPYKTYpWU

"eHeTUYHa CTPYKTypa Nonynsuii BU3Ha4aeTbCA MepLl 3a Bce GararcT-
BOM reHothoHAy nonynauii, WO OXOMKE K 3aranbHi BUAOBI BMNacTUBOCTI,
TaK i 0CO6/MBOCTI, WO BUHWUKAW BHACMIAOK MPUCTOCYBaHHA nonynsauii Ao
KOHKPETHMX YMOB i1 iCHyBaHHA. Lleil acnekT reHeTUYHOI CTPYKTYpW 3yMOB-
NIOE CTYMiHb iHAMBIAYansHOT MIHAMBOCTI (reHeTU4YHWIA noniMopgism) 3a
KOMMNEKCOM O03HaK. B TOM >ke uac, BaX/IMBOK OCO6/UBICTIO TFeHETUYHOT
CTPYKTYPW BUSIBNSETLCA CKNAAHICTb FEHOTUMY KOXHOT OKPEMOT 0COOMHM, L0
XapaKTepU3yeTbCSA CTYNEeHEM FeTepo3UroTHOCTI 3a 6e3nivYto0 BNacTUBOCTENA.
C.C. YetBepikoB e 1926 p. nokasaB MOXMBICTb TPMBANOro 36epexeHHs
MyTaLiliA (HaBiTb HeraTMBHMX) B FeTEPO3NIOTHOMY CTaHi. BiH nmucaB npo Te,
o "BumaA, SK rybka, Bbupae B cebe reteposnroTHi reHoBapiauii, cam 3anvia-
FOUMCb MPY LibOMY BECb Yac PEHOTMMNIYHO OAHOPIAHMM".
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EBONOUiAHNIA | €KONOTIYHNIA acneKTN MIHINBOCTI

Monynsuis — LUe enemMeHTapHa OAWMHWLA eBOHOLIMHOMO mnpouecy. B
LIbOMY acneKTi 3HaYHWI iHTepec CTaHOBWTb BMAOBA cnelmdika BNacTUBOCTEN
opraHiamy, nepeTBOpPeHHs reHothoHAY MONynAUii nig TUCKOM po6opy i fe-
AKX CrneunmivyHnX reHeTUYHUX MeXaHi3MiB, YacTuHa 3 AK1X GesnocepefHim
YMHOM NOB'A3aHa 3 0COBAMBOCTAMM €KONOTiT monynAuin (CTyniHb Ti i30/1b0-
BAHOCTI, HasIBHICTb | XapakTep XBW/b YMCE/bHOCTI, cneumgika po3ceneHHs
OCOOMH i iH.).

MpoTe cneymdika i CTyNiHb CKNaAHOCTI reHooHAY nonynsuii Bu3Ha-
YaloTb He NKLLIe MiKPOEBOJIOLiHI npouecK, ane il ycnilHe icCHYBaHHS nony-
NAUIT B pi3HOMaHITHMX | AMHAMIYHMX yMOBax cepegoBulla. LLnpokuii giana-
30H iHAMBIAYaNbHOI MIHAMBOCTI NEXWTb B OCHOBI CTIKOCTI nonynsuiin go
3MiHM YMOB cepefoBuLa abo AKOrocb YMHHMKA. YMM reHeTUYHO 6inbL reTe-
pOreHHa NONynAUis TUM BULLE €KOMOriYHa NAaCTUYHICTb nonynsauii, Wwo Bu-
rifIHO SIK B MiKPOEBO/IOLiIIHOMY MAaHi, Tak i Npu NOBCAKAEHHOMY MPUCTOCY-
BaHHI J0 MOTOYHMX YMOB CepefoBULLA.

AKWO Becb AianasoH iHAMBILYaNbHOT MIHAMBOCTI agan TMBHUX BNacTu-
BOCTE 0COOMH monynauii ysaBWTW Y BUrMAAI BapiaLliiHOT KpMBOi, TO 1T cepe-
[Hi (MojanbHi) XapakTepucTUKK Bifo6pasdTh "HanalTyBaHHSA" UMX BlacTu-
BOCTeiA Ha cepefHi, HalbiNbL TUNOBI | CTiMKI yMOBM cepefoBuLLa. Mpu 3MiHi
LMX YMOB 6inbLU afanToBaHNUMK BUSABNAIOTLCA OCOOMHMW, WO He BXOAATb A0
MOA&IbHOT TPYynK, a BiAXUNATLCA Bif Hel afieKBaTHO yMOBaM, WO 3MiHWAN-
ca. Came Lji 0COOMHM | 3a6e3MeUytoTb BMXKMBAHHA Ta Nojasiblle BigHOBMEHHS
nonynsuii. Moganblua ii 4oNS 3aN1eXUTb Bif TOFO, YX € 3MiHW YMOB CTiliKUM
MPOLLECOM, L0 MOBTOPHOETLCA, ab0 X Lie BUMNAAKOBE BiAXUIEHHS Bif HOpMU.
Y nepwiomy BUMaAKy BCTyMae B Ait0 €BOMOLIAHWIA Npouec - HanpasfeHWiA
[06ip, KW Npu3BOAMTb A0 MepebyaoBM HOPMM peakuii, a BiANOBIAHO i
BCbOro MOP0O6ioNorivyHoOro Tuny.

Y pasi ) He3aKOHOMIpPHMX KONMBaHb YMOB HaBKOMO CTiliKMX ceped-
HiX, nonynauii "BurigHo" 36epert novaTkoBuii Mepdo6ionoriyHuin Tun 3
Ooro Haibinbll reHepanisoBaHMMKU afanTUBHUMKU XapaKTepucTukamu. Lle
MOX/IMBO fiMLLE B TOMY BUMAAKY, AKLLO OCOBUHM, L0 BUXWUAW, € (hEHETNY-
Mo CYTTEBO BiAMIHHUMW Bif cepefHbOT HOPMU, a FEHETUYHO LOCTATHLO re-
TEPO3NTOTHI, W6 NpK CXpeLlyBaHHAX BiJHOBWTU MOYATKOBUIA TUM MIiHAN-
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BOCTi. Y UbOMY — cneuudika reHeTUKO-eKOMOriYHOT peakyii Ha 3MiHYy
YMOB.

Takum 4ynHOM, NIATPUMaHHA BUCOKOrO PiBHA reTepo3nroTHOCTI 3a-
6esneuyeTbca ymoBamu cepegoBuia. Lle ekonorivyHuii npouec, wo 3a-
6e3neyye CTINKICTb NONyAALiT B MIHAMBUX yMOBax i1 iCHYBaHHS.

MexaHi3MU NigTPUMKN FTeHEeTUYHOT reTeporeHHocCTi

Y KNacu4Hiin reHeTuui nonynsuiin npobnema MiATPUMaHHA MEBHOMO
CMiBBiAHOLLEHHS TOMO- i FeTEPO3UroT B NONYNALiT PO3rNsAaETbCA 3 NO3NLLT
3aKoHy Xappai-BaiiH6epra, AKWA NOCTY/OE, WO B NMaHMIKTWYHIA nonynsauil,
L0 He nmignagae TUCKY Aobopy, Ui napameTpu CTabini3ytoTbCs BXe nicns of-
Hiel 3MiHM NoKoNiHb. MiATPMMaHHA Takoi cTabiNbHOCTI 3a6e3MneYyeTbCs Biflb-
HUM XapaKTepoM CXpeLLyBaHb.

MpoTe B NPUPOLHMX YMOBAaX BiflbHE CXPELLYyBaHHA MOX/MBE NnLIE K
BUHATOK. Y TBapWH BiNbHa NaHMIKCisi TPANISETLCA IULLE Y MEXKaX HUKUMX
TakCOHIB, IO He MatoTb CK/MafgHOI CTPYKTYpW B3aEMOBIAHOCMH, NpoTe i B
LbOMY BMMaAKy MacliTaby BiflbHOro 06MiHY reHeTUYHUM‘MaTepiasioM 3aB-
XA B NEBHI Mipi 06MeXeHi HepPiBHOMIPHICTIO YMOB CepefloBMLLA i arpero-
BaHiCTHO NPOCTOPOBOro PO3MNOAiNYy 0COOMH. B nonynsuisx BULLMX TBapWH Na-
HMIKCia 3aBXan obmeXKeHa BHACNifOK iepapXiuHWMX B3aeMUH i BiAMOBIAHOT
iHAMBIAYabHOCTi 0COOMH B NPOSBI Pi3HNX JOPM aKTUBHOCTI, 30Kpema y4yacTi
B PO3MHOXEHHI.

Y 3BUYaiiHOMY Ans GiNbLIOCTI BMAIB AMHAMIYHOMY CepeaoBuULLi NiAgT-
PVYMaHHS BUCOKOTO PiBHS reTepo3UroTHOCTI € BXK/IMBUM YMHHWUKOM CTilAKO-
cTi nonynauii. Llei piBeHb NiATPUMYETLCS KOMMIEKCOM CReuugivuHnx Big-
HOCWH, AKi Yy BUWMX TBApUH [FPYHTYIOTLCA Ha €TONOTiYHIA CTPYKTYpi
nonynsauii.

lepapxisi i cekcyanbHe [OMiHYBaHHS. Y CTPYKTYpPOBaHWX Ha OCHOBI
B3aEMOBIAHOCUH BHYTPILUHLOMONYNALIAHUX Tpynax BULLMX TBapUH AOMiHY-
to4i 0CO6UHK MatoTb MepeBaru Mig vac cnaproBaHHA. Pi3ioNorivyHi mexaHiamm
CEeKCyaslbHOro [AOMiHYyBaHHS MNpsSMO MOB'A3aHi 3 €KOM0ro-gisionoriyHumm
npoLecaMm BCTaHOBMEHHSA i NiATPUMAaHHA iepapXii. [JJoMiHaHTHI 0CO6UHM, No-
3a CYMHIBOM, € TUMK, LLO HaiycnilwHille npucTocyBaimca A0 KOHKPETHUX
YMOB, 3[aTHi YiTKO i afanTMBHO pearysBatu Ha 1X 3MiHW. TakuM YMHOM, CEK-
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Po3gin 11. F'omeocTas nonynsuii

CyaslbHe [OMiHYBaHHS Ha piBHI nonynauii € aganTBHUM MeXaHi3MOM 3aKpi-
MNEHHA KOPUCHUX FEHOTUMIB.

PyxnuBicTb i po3ceneHHsi. Po3cefieHHs 0COOUH 3a MeXi Miclb Hapo-
[DKEHHA BifomMe Ana 6araTboX BUAIB TBapuH. Tak camo LUMPOKO BifOMi pi3Hi
Cnocobu Po3MNOBCIOPKEHHS HACIHHA POCAUH Ha BIACTaHI, WO NepeBULLYOTh
MOX/IMBICTb 3anunfieHHs1 B MacluTabaxX LieHONoNynsuUiiHMX NOKYCIB i HaBiTb
LeHononynauii. Mpouec Leit MoXe 6yTU NaCUBHUM (BUKOPUCTaHHSA Teuiid, Bi-
TPy, POPUUHI 3B'A3KM B BioleHO3ax), ane MoXe OYTW i aKTUBHUM; OCTaHHE
XapakTepHe An1s 6aratboX BUAIB XPeOETHNX TBAPUH.

Po3ceneHHs MOMOAMX OCOOMH y TBapWMH BMKOHYE Garato (yHKLUiiA B
XWTTI nonynauii. Lle i "3axonneHHs" npocTopy, i NiABMLLEHHS MMOBIPHOCTI
nepeXkuBaHHA HECNPUATAMBUX CE30HIB, | MOM'AKLLEHHS TepUTOpPianbHMX Bij-
HOCVH TOLO. Pasom 3 Lum B pesynbTaTi gucrnepcii B NpocTopi BigbyBaeTbCs
perynspHe "nepemiwyBaHHA" 0COBUH B NONYAALIT, L0 NOMErLYe NaHMIKCio
i MpU3BOAWTL A0 36arayveHHs reHooHAY NONyNAUil Yepes 3HVKEHHS pPiBHA
IHOPUAMNHTY.

CtateBa BMOIPKOBICTb. ICTOTHUM YMHHWKOM, LLO MOPYLLYE BUNALKO-
BWA, CTOXaCTUYHMWIA XapaKTep CNaproBaHb Y BULLMX TBAPWH, BUABNAETLCS BU-
6ipKoBICTb MO BiJHOLIEHHIO A0 cTaTeBMX napTHepiB. CtaTeBa BUGIPKOBICTb
MOXe 6YTW BUpaKeHa B Pi3HUX (hopmax i HeOAHAKOBO MpeAcTaBfeHa y cam-
LiB i caMOK, ane nNpy BCbOMY Pi3HOMaHITTi ()OpM BUKOHYE rpu BaxnuBi 6io-
NOTiYHI (hyHKUiT: 3anobirae gy)e BifgganeHUM cxpewiyBaHHSAM (MiX BU-
Jamu i nigsugamu), 3akpinaoe afanTUBHI BNaCTUBOCTI B MeXax KOHKpe-
THOT nonynsAuii i 3HWXXYE 4acToTy 6/IM3bKOCMOPIAHEHNX CXpeLLyBaHb, AKi
3MEHLUYIOTb Ti reHeTUUHY reTepOreHHiICTb.

Mepwa 3 uux yHKLiA BigHOCUTBLCA [0 MPOLECIB MiKPOEBOSHOLLT, ABi
OCTaHHI MaloTb BaXK/IMBE eKO/OrivyHe 3HauYeHHs: BUOIPKOBE BifHOLUEHHS [0
NOTEHUIAHNX CTaTeBMX MapTHePIiB CNpuse CTIMKOCTI monynsauii yepes migr-
PUMKY ONTUMa/IbHOTO TUMY 11 FrEHETUYHOT CTPYKTYPU.

BikoBa cTpykTypa. HWHI BBaXAETbCA 3ara/lbHONPUIAHATAM, WO Pi3Hi
BIKOBI KaTeropii TBapuH (pi3Hi KOropTy i reHepauii)>geLlo BiApi3HATLCA 3a
CBOIMW reHeTMUHMMKM ocobnmeocTamm (C.C. LUsapu, 1960; M.B. Tumodees-
PecoBcbkuii, 1964). Ce30HHa i 6araTopiyHa AMHaMikKa CniBBiAHOLUEHHS pi3-
HUX FeHOTUNIB B NONYAALIT, NOB'A3aHa 3i 3MiHO 11 BiKOBOI CTPYKTYPU, BUSB-
NeHa 3a 6araTbMa reHeTUYHO AeTepMiHOBaHMMU O3HaKamW. 3BiACU BUTIKaE,
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LL|O CnaproBaHHA OCOOMH, WO HaneXaTb A0 Pi3HMX BIKOBMX rpyn, 34aTHe ic-
TOTHO YPi3HOMaHITHUTK 3arasibHUiA reHothoHA NonynaLii.

Perynauia wifibHOCTI HaceneHHs

®YHKLiOHYBaHHS NONYNALiRA TICHO i CyNepeyYnvMBo MOB'A3aHe 3i LW iNbHi-
CTIO HacefneHHs. PaujioHasbHe BMKOPUCTaHHA TepuTopil nepefbadvae neBHe
06MEXEHHS LiNbHOCTI, MOLIMPEHHS OCOOWH (rpyn) B NPOCTOPi. 3AiACHEHHS
XX BHYTPILUHbOMONYNAUIAHNX (DYHKLiA, HaBMaky, BUMarae MEBHOI KOHLEHT-
pauii 0cobuH, Lo 3abe3neyye, Hanpuknag, CTiiKe NiATPMMAaHHS KOHTAKTIB.
Mig oNTUManbHOK WINbHICTIO HaCeNeHHS MOXXHa PO3yMiTu Takuii ii pi-
BeHb, MpWY AKOMY Ui ABa 6i0N10riYHI 3aBaHHA BPIBHOBAXKEHI.

MoHATTA "onTMManbHa LWiNbHICTL" BBefeHe Bxe aasHO (Ch. Elton,
1927), ane goci He Mae KOHKPETHOro, TUM 6inblue KiflbKICHOrO BM3HAYeHHS.
Lleli noKasHMK AMHaMiuHWiA. HaBiTb, He 3BaXkatouu Ha BWMAOBI BigMiHHOCTI,
3MiHK 6ioMacy KOpMOBMX 06'eKTiB, NOroAW i IHLIMX €KOMOTiYHUX YMOB BU-
3Ha4aloTb MIHAMBICTb KOHKPETHMX MapameTpiB, WO BignoBigaloTb BUMOram
ONTMMa/IbHOI WiNbHOCTI. MigTpMMaHHSA LWiNbHOCTI HaceNneHHs Ha ONTu-
MasibHOMY PiBHi — CKnagHWil NpoLec 6i0/oriYHOro peryntoBaHHs, Lo aie
3a MPUHLMMOM 3BOPOTHOMO 3B'A3KY i FPYHTYETbCA Ha (DYHKLiOHYBaHHI
cucTem iHopmawii.

IHopMaLiss Npo LWinbHICTb HaceneHHsA. [puHUMN aBToperynauii
LWiNbHOCTI MONyNAUIT Nonsrae B TOMy, WO NpsiMa KOHKYPEHLis 3a pecypcu
MOXXe BMNIMBATW Ha 3MiHY YMCENbHOCTI i WifbHOCTI 0COOMH NuLe Npu SIBHO-
My 6paKy i, NpUTYNKIB i iH. Taka peakLis nos'sa3aHa 3 HEBMOIPKOBOKD CMep-
THICTIO TBapWH i BN/AMBAE Ha MOMyNAUiO LUBMALLIE OOMEXYHOUU, HIX pery-
NIOKOYUN 1T PICT YMCENBHOCTI.

BukopucTaHHA iHQopmauil Npo WifbHICTb HaceNeHHA e(eKTUBHILLE.
Mpu ubOMy afanTUBHA peakLisi MOXe (hopMyBaTUCA paHille, HiXK HacTynae
peasibHe BUCHaXKEHHSs pecypciB. [ykepena iHopmMalii npo WinbHIiCTb Hace-
NEHHA [LOCWUTb Pi3HOMaHITHI. Tak, 4yacTtoTa TepuUTOopia/ibHUX KOH(QJIIKTIB,
3yCTpiyeit 3 MiTKaMmK CyCigHIX 0COBMH 3MIHIOETLCS MapanenbHO AMHaMili
LWiNbHOCTI HaceneHHA. byab-aKi cnocobu TepuTopiasibHOT NOBedIHKN i iH-
LUMX XXUTTEBUX NPOABIB OAHOYACHO 3 OCHOBHOK (PYHKLIEHD BUCTYNaOTh AK

176 -



Po3gin 11. FomeocTas nonynsuii

iHopMaLis Npo WiNbHICTb. Y 3arafbHOMY BUTAs4i MOXHa FOBOPUTHU
npo iHjopMauiiHy ponb 6i0N0riYHOr0 CUTHA/bHOIO MOMS, HampyXe-
HICTb AKOro 3MIHIOETbCA SAK (QYHKLIA LWiNAbHOCTI  HacefleHHSA
(Wwnnos, 2001).

Y TBapWH 3 rpynoBuM Cnocobom XUTTA iHdopmaLiiHa QYHKLiS Tepu-
TOpia/ibHOT NOBEAIHKM 3aMiHIOETbCS HAa KOMMIEKC KOMYHIKAaTMBHMX peakLiid,
pasoM 3 iHTerpauiiHMMKM (yHKLISIMA, L0 CMTHANi3yoTb MPO LWiNbHICTb Hace-
NEeHHA B cTagax i 3rpasx.

He3anexHo BifJ, KOHKPETHOro BKpasy, BCi popmuy iH(opMaLlii cnyryroTb
MOLUTOBXOM A/l BK/OYEHHS CneumdiyHnX nonynsauinHux mexaHiamiB, pery-
NIO0UMX piBEHb HAPOLKYBAHOCTI, CMEPTHOCTI i gucnepcii ocobuH B nonyns-
uii, fKi NpU3BOAATL LWiNLHICTL HaceneHHs Y BIANOBIAHICTb A0 KOHKPETHUX
YMOB CepeoBULLa Ta BHYTPILLIHLONONYNALIAHOT cUTyaLT.

Perynsuis nnogtoyocTi i cMepTHOCTI. Bigomo, WO WinbHICTL Hace-
NEHHA B NOMYNALIT BU3HAYaETbCS 3a6e3NeUeHICTIO 0COOMH XKeto. Lleii 38'130K
MPOCTEXYETbCA AK B NPUPOAI, TaK i ekcnepumMeHTax. lMpoTe 6e3nocepegHs
perynsauia KifnbKicTio DKi TpannseTbea faneko He Tak YacTo, K Le YABNAETb-
ca Ha nepwwii nornsg. lMpoBigHY ponb B LbOMY MPOLECI Fpae He KifbKiCTb
i, a "eMHIiCTb cepefoBMLLA", LLIO CNPUIAMAETLCA Yepe3 3MiHY 4acTOTU KOH-
TakTiB (MpsMux i iHdopmauiiHnx). CaMe EMHICTb CepefoBuMLIA BMAMBAE Ha
NNoAYICTb i (260) CMePTHICTb, a BiTaK BU3HAYAE YMCE/bHICTb i LWibHICTb
HacefleHHsi B KOHKPETHOMY MicLi.

OnHamika nnofoYvocTi i CMepTHOCTI. 3aNeXHICTb LWiNbHOCTI Bif An-
HaMiK/ M0AKYOCTI | CMEPTHOCTI OMKMCaHa y NpeACTaBHMKIB 6araTtbox Takco-
HiB (Puc. 11.1). Tak, 6araTopiyHi CMOCTEPEXEHHS 3a MOMyNALIEd BennKoi
CyHULi B AHIIT NoKasanu, WO BeNNYMHa KNagku i BigCOTOK BUBEAEHUX NTa-
LLUeHAT nepebyBae B 3BOPOTHII 3aN€XKHOCTI Bif YMCENbHOCTI OCOOMH - YuM
BMLLIA YMCENBHICTb, TUM MEHLLIA BeIMYMHA KNaaKu. LLITYyuYHe 3HUXKEHHS Yymcna
fEUb B NPUPOAHIV nonynauii Lsoro Buay Npu3Beno Ao Maiixe 4BOpPa3oBOro
36i/bLLIEHHS BUXKMBAHHA LOPOCNX NTaxi..

[na 6aratbox BUAIB MULIONOAIGHUX rpUsyHiB*onuMcaHe sBuLLe YynoBi-
NbHEHHS LUBUAKOCTI CTATEBOro [03piBaHHA 332 YMOB BUCOKOI LLifLHOCTI. FAK
HacnigoK, MONOAi 3BipKM He BCTYyMNalOTb B PO3MHOXEHHS B PiK CBOro Hapo-
[DKEHHS.
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Puc. 111 KonmBaHHA 4ncenbHOCTI ABOX BUAIB METENNKIB, TIMUNHKA SKUX
XMBASATLCA FONKaMmy XBOWHUX (Ha OCi opAauHaT: 3ropu - norapugm KinbKocTi
0COGUH Ha 1M2; 3HU3Y - B Npobi).

MopibHe sBULLE MPOCNIAKOBYETbCA Y cipux 6Gabakis Marmota
baibacina. B npvpogHMX NONynauisx po3MHOXYBaiMCA MepeBaXHO 5—9-
PiYHi caMKK, a B MiCUsX, Ae YMCEebHICTb Byna LUTYYHO 3HMXKEHA, POSMHOXY-
BaTWCb MoYana Be/vKa KifbKiCTb 3BIpKiB Y Billi 3—4 poku. Ponb WinbHOCTI
HacefeHHs B rafibMyBaHHI CTaTEBOr0 403PiBaHHA K CaMOK, TaK i camuis no-
Ka3aHa B YMC/IEHHUX eKCNepuMeHTax B MO/LOBUX Ta N1abopaToOpHNX YyMOBax
Ha MofefnbHMUX rpynax nopuub p. Clethrionomys i Microtus, xoMm'sikiB p.
Peromyscus, XxaTHix muLueid Mus musculus.

MexaHi3amun perynauii

Y npouecax perynsuii naogro4vocTi i CMepTHOCTI Y TBapuH BE/IMKE 3Ha-
YEHHSA MaloTb MexaHi3Mu XiMivyHoT npupogn. Ocob6aMBO LUMPOKO LA hopma
peryntoBaHHs NpPeAcTaBNeHa Y HMKYMX TakCOHIB TBApWH, LU0 He MatoTb iH-
LLUMX hopm KOMYyHiKaLii. MpuKnagoM MOXyTb CAYXWTKN 6arato 6e3xpebeTHmX
TBapuH. Tak, B fJocnifax 3 60polIHSHMM Xpywakom 6yno 3'iCoBaHoO, LWO
BCTAHOB/IEHHS MEBHOI LUiNLHOCTI BifOyBaeTbCA He BHACNILOK Gpaky i, a
MOB'A3aHO 3 i€t rasonofdibHoOro cekpety cneundivHUX 3an03 — eTUKBIHO-
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Ha. |HTEHCMBHICTb BMAINEHHSA LbOro CEKPeTy MpsMO NPOMOopLiiiHa YacToTi
KOHTaKTiB (TOGTO LLiNILHOCTI HaceneHHs); Ais Moro BUABNAETLCS B iHTiOyBaH-
Hi pOCTY i PO3BUTKY IMUYMHOK, & NPW 3pOCTaHHI KOHUEHTpauii — i B 36i/b-
LUEHHI TX 3arnbeni. MoXnMBo, WO Y BENIMKMX [03aX LA PeYOBMHA rasbMye
PO3MHOXEHHA AOPOCANX 0COBMH. KpiM TOro, npm 36ifbLIeHHI WifnbHOCTI 36i-
NbLUYETLCS piBeHb KaHibanisMy. AHanoriyHa gopma perynauii WwinbHoCTI
onucaHa AN 6araTOoHIXKOK Zinaria buiieri, WO BUAINAIOTb Y BE/IMKMUX CKYyM-
UeHHAX rasonoAibHNiA CEKPeT 3 BigYYTHUM 3aMaxoM CUHWUbHOT KUCNOTH.

Perynsuis yepes noBeAiHKy HainbifbL BNacTVBa BULLIMM TBapUHAM.

Ponb cneuungivHmx (opm NoBeSiHKM B NONYNALIAHMX NpoLecax LWmpo-
KO BifoMa. ¥ 6araTbOx TBapuH 3pocTaroya npu 36i/bLUeHHI WibHOCTI Hace-
JIleHHS YacToTa NPSAMUX KOHTaKTiB 0CO6MH MPU3BOAWTL A0 KaHibasnismy. IHTe-
HCUBHICTb NPOpIMKyBaHHA nonynauii B LbOMY BUNaAKy BUCTYNae K npsma
(hYHKUIS WiNnbHOCTI HaCeNeHHs, K MeXaHi3M NpuBeAeHHs 11y BiAMNOBIAHICTb
[10 eKOJIONiYHUX BUMOT .

Perynsauin 4vepes cTPyKTypy 3adinae noBefiHKOBI i (isionoriyHi me-
XaHi3mu penpofykuii. Ekonoro-gisionoriyHa pisHOsAKICHICTb 0COOMH Y CKna-
[i BHYTPILLHBbONONYALIAHUX YIPYNoBaHb Ma€ BENIMKE 3HAUYEHHS B pPerynsuii
iHTEHCMBHOCTI NpoLecy PO3MHOXEHHS Y 3B'A3KY 3 LLiSIbHICTIO HACeNeHHs no-
Ny nsii.

BHacnifoK CTpyKTypOBaHOCTI BiAHOCUH B rpynax 4acTvHa 0COOUH, SiK
BXXE HaronoLwyBsanocs, BigvyBae cTaH Hanpyru (ctpecy). Mpv nigBULLEHHI
LWLiNbHOCTI BHACNiJOK 36iMbLUEHHS 4acTOTM KOH(IIKTHUX CUTYaLiil 3aranb-
HWIA piBeHb CTpecy B monynsuii 3poctae. Lle HeOAHOPa30BO PeecTpyBanocs B
eKCNepuMeHTaNbHUX rpynax ApibHMX rpusyHiB. MigBULLEHHS afpeHOKOpPTU-
Ka/lbHOT aKTMBHOCTI B YMOBaX NiABULLEHOT Li/IbHOCTI HaCeNeHHA — LUMPOKO
MOLUMPEHa 3aKOHOMIpHICTb. HacnigkoMm Takoro MigBULLEHHS € 30iMbLUEHHS
HepBOBOI aKTUBHOCTI, L0 NPU3BOANTL A0 NiABULLEHONO PiBHA KOHMAIKTHOCTI
0COBUH.

BnavB cTpecy Ha 3MiHW LWiNbHOCTI HAceNeHHS HeOAHO3HaYHWiA. Bifgo-
MO, L0 "nepefo3yBaHHA" CTPECOBUX FOPMOHIB CNPUYMHAE CUHAPOM MaToso-
riyHnx sBuL, nosHaveHuii I".Cenbe (1960) sk "xBopob6a aganTtauii”. Bupaxe-
HWIA B KpailHbOMY CTYMeHi, Lei CMHAPOM MOXe CTaTu MPUYMHOK 3arnbeni
TBapuHW. YacTiwe TpannseTbCa 36iMbLUEHHA CMEPTHOCTI Yepe3 NigBULLEHHS
YyT/IMBOCTI CTPECOBAHMX TBAPWH [0 BMNANBY HECNPUATIMBUX YAHHUKIB Cepe-
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posuwa. Mpw Takiik cuTyauii ymoBK, SKi B 3BUHaHOMY CTaHi CNpUiiMatoThea
AK HOpMasibHi, NpY NiABULLEHHI PIBHS CTPECY BUABNSIOTLCA 3ryOHUMU.

[unHamika piBHS CTpecy Mae 3HayeHHs i B perynsuii iHTEHCUBHOCTI po-
3MHOXEHHS. Y pob0Tax 3aCHOBHMKA KOHLEMUii 3arafbHOro0 aganTauiiiHoOro
cuHgpomy I, Ceflbe NOKa3aHO, L0 CTaH CTPecy ropMOHa/IbHO iHribye penpo-
OYKTUBHI (DyHKLUT.

TakuM YMHOM, (Di3ioNOrivHi MexaHi3MW 3HUXKEHHS BiLTBOPEHHS i 36i-
NbLUEHHA CMEPTHOCTI NpW NiABULLEHHI LWiNbHOCTI HaceeHHS (DYHKLiOHYIOTb
Ha 6asi pi3HOAKICHOCTI 0CO6WMH Y cKnadi Nnonynsauil i OKpeMmMx BHYTPILLHbO-
nonynsauiiHux rpyn. B pe3ynbTaTi CTPec perytoe pPo3MHOXEHHS i CMepT-
HIiCTb 3a/1©XKHO BifJ FOCTPOTM LUMX BIAHOCWH i CTYNEHA HeCnpuATANBOCTI 30B-
HiLLHIiX YMOB.

Perynsuis gucnepcii oco6uH B npocTopi. BuceneHHs 0co6uH 3i
CKfafly yrpynoBaHb, L0 PO3MHOXYHOTbCA —LUMPOKO Bigome sBuLLe. Mo cy-
Ti, B LUbOMY MOMIirae nepLua peaxuis nonynauii Ha 36inbweHHs WinbHOCTI Ha-
ceneHHs. Mpu LUbOMY PO3LUMPIOETLCS 3aliHATa MOMY/ALIEKD TepuTopis i on-
TUMa/IbHA LWIbHICTL NIATPUMYETLCA 6€3 3HMXKEHHS YnMcenbHOCTI. Mpouecu
aKTUBHOT perynauii nNoAxYoCcTi i CMEPTHOCTI BKNOYAKTLCA Mi3Hille, KOAn
BMYepnaHi pecypcy AOCTYMNHOT 415 PO3CENeHHA TepuTopil.

besnocepedHi NPUYMHK, CTUMYNIOKOYI PO30CEPEMKEHHA NONynAuii B
NpPOCTOpPi, B NPUHUMMNI CXOXi 3 TUMMK, WO OMNMCaHi BIAHOCHO MPOCTOPOBOIL
CTPYKTYpPW i NIATPUMKMA T€HETUYHOI reTeporeHHOCTi. 30Kpema, po3ceneHHs
MOOANX TBapUH BifOYyBaeTbCA Ha OCHOBI FEHETMYHO AEeTepMiHOBaHOI Mpo-
rpaMm OHTOreHe3y MOBELIHKN. Y HVKUMX XPebOeTHUX CTUMYIOM A0 Amcnepcii
MOXe 6YTU HaKOMUYeHHA B CepefoBULL MeTaboniTiB abo cneumdivHmx de-
POMOHIB, KOHLEHTpaLis AKMX 3pOCTae MnapasefibHO LUisIbHOCTI HAaceneHHs.
Tak, y NyronoBkisB NpPoayKyBaHHS "PeYOBMHU CTpaxy", MOXINBO, CTUMYHO-
ETbCS He TifIbKM HanafoM XWKakiB, afie i MigBULLEHHAM LLibHOCTI TX CKyn-
YeHb Yy BOJONMI; peakLis Ha L0 peHOBUHY Y BUMNALI PO30CepeiyKeHHs 0fHa-
KOBO afJaHTVBHA B 060X CUTYyaLlifX.

[ona ocobuH, L0 po3censtoThes, i IX ponb B NONYASLiAHMX MpoLecax
HeoJHaKoBa Yy Pi3HMX BUAIB i HaBITb NONYNsALiA 0AHOrO BUAYy. 3 0AHOrO GOKY,
3arn6enb TBApUH Cepes YaCTUHW HACENIEHHS, L0 PO3CE/OETLCS, BULLA, HIX
cepeq ocinmx ocobuH. KpaiiHii npuknag Takoro po3ceneHHs — "mirpauii Ha
3HWLLEHHA", BNacTUBI HOpBe3bKMM feMiHram beTTw leTTu$. XapakTepHo,
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L0 CTUMYNOM A0 TaKUX Mirpauiii Cny>XmTb He CTifTbKU BUCHXXEHHS KOPMOBOT
6asu, FK Le BBaKanu paHille, CKiflbKW 3aroCTPEHHS BHYTPILLIHbONONY ALLINA-
HWX BIZHOCWH | NOB'A3aHI 3 NepeyLliNbHEHHAM 30i/bLUEHHS arpecuBHOCTI |
aKTuBauisa rinogizapHo-agpeHanoBol cMCTeMU. TakMM YMHOM, PO3CENEHHS
MOXKe 6yru "npuxoBaHMM MexaHi3MOM™ perynsuii CMepTHOCTI.

3 iHWoro 6oKy, TBapvHW, L0 PO3CensTbCs, opMyoTb “nepudepito”
nonynauii 3 il 3Ha4eHHAM K pe3epBy nonynsuii, abo Micus KOHLeHTpauii reHo-
TUNIB, AKi 3a6e3Ne4yHoTb BUXMBAHHS OCOOMH Y 3MIHEHNX YMOBaX CepeoBuULLA.
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KOHTpO/bHI 3anuTaHHA Ao pos3giny 11

[

. LLlo BKnagaeTbcsa A0 NOHATTA romeocTasy nonynauii.

B yomy nonsirae BiAMiHHICTb OpraHiamy ik MOPgON0rivYHO CTPYKTYpOBaHOT
cucTeMu, Big nonynsuii.

. ki 0cO6NMBOCTI B3HA4atOTb TMM NPOCTOPOBOI (MPOCTOPOBO-ETONONIUHOT)
CTPYKTYpK nonynsuii.

Aka HainbinbL npsma opma iHAUBIAYyani3alil TepMTopiaNbHNX B3AaEMUH.

B yomy nonsirae eKonoriyHuiA CeHC MapKyBaHHS TepuTopii.

AKWiA CyTTEBMIA CTUMYN Befe A0 MPOsBY BCbOr0 KOMIJIEKCY TepUTOpiab-
HOT NoBefiHKM.

TN

o o

7. Lo Take "3arafnbHWin agantaliiHuii cuHapom™.

8. LLlo nexmnTb B OCHOBI CTIKOCTI MoNynsAuUii A0 3MiHW YMOB CepefoBuMLLA
ab0 AKOrocb YMHHMKaA.

9. AKMM YMHOM MOB'AI3aHa eKONOriYHa NAACTUYHICTb nonynaAyii 3 i reHeTny-

HOIO FeTepPOreHHICTHO.

10. fka yacTuHa nonynauii 3abesnevye Ti BUXKMBAHHSA Ta nogasibLie BifHOB-
NeHHS Npy 3MiHI YMOB cepefoBuLLa.

11. AKMM YMHOM peani3ytoTbCAd MexaHi3mMy NIATPUMKMA FeHEeTUYHOI reTepo-
reHHOCTI nonynayii.

12. LLlo po3yMieTbCA Nig ONTUMaNbHOK LLiNbHICTIO HACeNeHHs nonynsuii.

13. B YoMy nonsirae NpUHLMN asToperynauii WinbHoCTi nonynauii.

14. AKi iCHYOTb MexaHi3Mu perynauii nio4ro4ocTi i CMepTHOCTI.

15. flKe 3Ha4eHHs perynsuii gucnepcii B npocTopi 4na 3ab6e3neyeHHs BUXU-
BaHHS 0COOWH Y 3MiHEHMX YMOBaX CepefoBuLLa.



Po3ain 12. 5
OVNHAMIKA nonynauin

omeocTas nonynsuiin TiCHO MOB'A3aHWUIA i3 YMCENBHICTIO i LWiNbHICTIO
HaceneHHs. Lle nonoXeHHs Hacamnepes nepefbavae AUHaMiYHUIA XapakTep
TaKMX OCHOBHMX MapamMeTpiB nonynauii: Ak YnCcenbHICTb MOy Ui,

Bnactusi gns monynsuii npouecn MOCTIMHOrO BiATBOPEHHS! CYMPOBO-
[DKYHOTbCA TaKUM >Ke MOCTIHMM BigMMUPaHHAM 0CO6GMH. Bigoma MiHAMBICTb
EMHOCTI Yriflb y Ce30HHOMY 1 6araTopiuyHOMy MacluTabi BU3Ha4ae ANHa-
MiKy MapameTpiB Li/IbHOCTI HaceNeHHs HaBiTb NPW MOCTIMHOMY PiBHI
penpoayKLii ocobmH. KpiM LbOro, B KOHKPETHUX MOMynsuisax, NoKani3osa-
HMX B MEBHMX MeXax MPOCTOPY, MOCTIHO BiAOyBatOTbCA MPOLIECH MPUTOKY
0COOWH 330BHi i BUCENEHHS NMEBHOT YaCTUHW HaceNeHHs 3a MeXi nonynsuil.

Bci Ui npouecn feTepMiHYHOTb MYNbCYHOUUA, AMHAMIYHWIA XapakTep
nonynauii Sk cuctTemu, cknageHoi 6e3nivyto OKpeMmx opraHiamis.

JemorpadiyHa cTpykTypa nonynsuin i il guHamika

UncenbHe cNiBBifHOLLIEHHS Pi3HMX KaTeropiii opraHiaMiB y cknagi rpyn
PO3rNALaETbCA K gemorpadivyHa cTpyKTypa nonynauii. Mpu LboMy B nepLly
Yyepry MaeTbCA Ha yBasi CNiBBIAHOLIEHHS CTaTeBMX i BIKOBUX rpyn. 3MiHK
LMX MOKa3HWKIB iCTOTHUM YMHOM BM/MBAKOTb HA TEMMW PenpoaykLii, a Big-
TaK i Ha 3ara/ibHy YMCeNbHICTb NonynaAyii Ta i 3MiHK B Yaci.

BikoBa cTpyKkTypa nonynsuii. Lleli acnekT CTPYKTYpy nonynauii Bu-
3HAYaETbCA CMiBBIAHOLIEHHSAM Pi3HMX BIKOBMX rpyn (KOropT) OpraHiamis y
cknagi nonynayii (Puc. 12.1). Bik Biobpaxye yac iCHyBaHHA faHOT KOropTu
B NonynsAuii, i B LLbOMY acnekTi Mae 3Ha4eHHA abCcoNOTHNI (KaneHLapHNIA)
BiK opraHi3miB. BiK € Tak0X BifJ3epKaneHHsM OHTOreHesy. Y LibOMYy acnek-
Ti BiflbLEe 3HAYEHHA Mae He Ka/leHJapHWIA, a 6ioNorivYHNA BiK, L0 BU3HAYAE
cTafiiHnii cTaH opraHiamis, a pa3oM 3 ram i X ponb B NONynsauiiHMX Npo-
Lecax (Mpofykuis 6iomacu, y4yacTb B PO3MHOXEHHI ToL0). MokasHuKK 6io-
NOTiYHOro BiKY B PiBHIli Mipi BaXXNMBI A1 MOMYNALUIA BCiX TaKCOHIB XXMBUX
OpraHi3miB, ane B HaibinbLL YiTKiil hopMi Liei acneKT CTPYKTYpW nonynsuii
pO3p06IeHN B 300M10TI4HI ekonorii Ta iToLeHONOr T,
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Puc. 12.1. BikoBa nipamiga nonynauii 396nuka Pringjlla coeieb6 Ha KypLucb-
Kin koci: 1-11 - Bik nTaxis (H.M, UepHoBa, O0.M. Bunosa, 2001).

B nonynsauisx TBapuH, Tak camo SiK i B NONYNAUISX POCAUH, iCHYIOTb
NeBHi OHTOreHeTUYHi BiAMIHHOCTI B Mopdonorii, isionorii i (yHKLioHanb-
Hili poni 0co6uH pi3HUX BikoBMX rpyn. Oco6A1BO BUPA3HO BiKOBI BigMiHHOC-
Ti NPOSBNAOTLCA Y BUAIB, PO3BUTOK OCOOMH AKMX MPOXOAMTb 3 MeTaMmopdio-
30M, L0 OXONJIE 0AHY abo Aekinbka npeimariHanbHUX ¢as. B uboMy Buna-
[KY OKpeMmi BiKOBI rpynu MOXyTb AOKOPIHHO BiApi3HATUCS 33 0COBANBOCTS-
Mu 6ionorii i 3alimati pisHe Micle B CTPYKTypi 6ioueHo3y. Bigomi Bunagku,
KON 0COBMHWM Pi3HMX CTafili OHTOreHe3y MELLKAlTb B Pi3HNX CepeaoBULLaX
(Hanpuknag, 6abku abo amqibii).

MMig yac po3BUTKY 0COOGMH 6e3 MeTaMopo3y, iXHi BiKOBI CTaHM 3alima-
0Tb pi3HE MOMIOXEHHS B CTPYKTYPI | (hyHKLiOHYBaHHI nonynsayii. BigmiHHOC-
Ti KOFOpPT 3a Ka/leHAapHUM BIKOM 3aneXaTb TakKOX Bif BUAOCMELUDIYHOro
TUNY PENPOLYKTUBHUX LMKNIB. Tak, y BUAIB, OCOOMHU SKMX PO3MHOXYHOTHCS
NPOTArOM POKY HeoAHOpas3oBo, NONynAuis npeAcTaBieHa AeKinbKoma BikKo-
BMMMW KOrOpTaMm, CMiBBiAHOLLEHHS MK SKUMUW 3MIHIOETLCS BNPOLOBXK PiYHO-
ro yukny. Mpu UbOMY YacTMHa KOFOPT NPOTArOM PernpofyKTUBHOMO Ce30HY
nonynsauii gocarae ctaTeBol 3piNoCTi | NPUCTYNae A0 PO3MHOXEHHS, WO e
6iNbLL YCKNaAHIOE BiKOBO-reHeTUYHWIA CNEKTP nonynsuii.

Y BuWAiB, WO PO3MHOXYIOTLCS pa3 Ha PiK, KOropTu BUPaXKeHi YiTKO, a
3arafbHUiA CNEKTP BIKOBOr0 CKMady 3aneXuTb Bif TEPMiHIB AOCATHEHHS CTa-
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TEeBOI 3piNocCTi i Bifg 3aranbHOT TPUBANOCTI XXUTTS, BNACTUBOI JaHOMY BuAY.
Tak, y TpasHeBux xpywis Melolontha melolontha po3MHOXeHHS BifgbyBa-
€TbCA OAMH pa3 3a Ce30H, NiCNa YOro CamKy rMHyTh. [1py TakOMy OHTOreHesi
NOHATTA "koropta" i "reHepauia™ cnisnafatoTb i NONyNALis CKNajaeTbes 3
YOTMPbLOX reHepauiil BigNOBIAHO [0 YOTMPUPIYHOTO TEPMiHY PO3BUTKY NU-
UYMHOK, LLIO MELUKatOTb B FPYHTI.

B iHWnxX BnagKax KoropT (0COBUHM OAHOMO Yacy HapOKEHHS) MO-
XYTb CKNajatuca 3 NpefcTaBHUKIB OfHiel reHepauii (nocnigoBHi BUBOAKM
OfHIET KOropTn 6aTbKiB), a MOXYTb MaTV i CKNagHilWiA cknag. Tak, y api6-
HWX TPU3YHIB B APYriil MOMOBMHI PENPOAYKTMBHOIO CE30HY 10 PO3MHOXEHHS
NPUCTYNaKTb 3BIPKN HapOLKEHHS AaHOrO POKY. BignoBigHO "oCiHHI" Korop-
TW CKNajalTbCs 3 NMOBTOPHUX BMBOLKIB TBapWH, L0 MepesuMyBanu, i 3 no-
TOMCTBA iX AiTeid, TO6TO BKIHOYAKOTh LOHaiMeHLLe NpeAcTaBHUKIB ABOX MO-
KONiHb (reHepaliii).

IHTEHCMBHICTb PO3MHOXEHHSA | Temnu 36i/iblLIeHHA nonynAuii B
KOXEH flaHNi MOMEHT BM3HAYaKTbCA YacTKOK 0CO6UH, LLLO 3HAXOASATLCS
y Bili akTMBHOT penpoaykuii (Ne - eeKTUBHA YMCENbHICTb); BifICOTOK
CTaTEBOHE3PIINX TBApWUH Yy cKnagi nonynsauii Bigobpaxae MOTEHUiHI
MOX/IMBOCTI i1 BifTBOPIOBa/IbHOT (OyHKLIT HA HalbnvK4e ManbyTHE.

BiKOBi CNeKTpy 3MIHIOKTLCS B Yaci, Lo, 30KpeMa, NoB'A3aHo 3 BigMiH-
HICTHO piBHIB CMEPTHOCTI B Pi3HMX BIKOBMX Fpynax. 3anexHa Bif BiKy CMepT-
HiCTb HEOJHAaKOBa Y Pi3HUX BUAIB TBAPUH i CXEMATUYHO MOXe OyTW 3BefieHa
[0 TPbOX TUMIB, WO BM3HAYAKOTb 3aKOHOMIPHOCTI BigMMpPaHHSA OCOOMH B No-
Nynauii - KpuBsi BUXMBaHHA (Puc. 12.2).

Y 3arafbHiii pUTMIL XXUTTA NONyNALiT BENIMKe 3HAYEHHS Ma€E Ta 06CTa-
BWHA, LLO BiKOBi BiJMIHHOCTI OCOB6WMH OXOMNJIKOKOTL HE NMLLE 3ara/bHi napame-
TPpW POCTY i pO3BUTKY, ane i 0COBAMBOCTI €KOMOro-(i3ioNoriuyHmx npoLecis,
WO NpsAMO BMNAMBAKOTL Ha XapakTep 6i0MOrivyHOT aKTMBHOCTI monynauii i ii
MicLie B cucTemi 6ioLeHOTUYHNX BiHOCKH.

[o6pe Bigomi 6ionoriyHi, isionoriyHi i ¢yHKUioOHaNbHI BigMIHHOCTI
BIKOBUX rpyn TBapWH, LU0 XapakTepu3yrTbCs CKNAAHUM TUMOM PO3BUTKY 3
0AHi€t0 abo AeKinbkoMa npeiMariHanbHUMK cTagismn. KOHKpeTHWIA XapakTep
(ha3oBUX BiAMIHHOCTEN Ay>Ke Pi3HWIA | BugocneLudivyHmin. Y 6aratbox Bumna-
[Kax pi3Hi BIKOBI CTaHW OCOOMH BUKOHYIOTb (PYHKLIT, LU0 Bifpi3HAOTLCA, HE
TiNbKW Ha piBHI nonynayii, ane i Ha 6io0LEHOTUYHOMY PiBHI, 30KpeMa 6epyun
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Y4YacTb Y pPi3HMX TPOiYHMX NaHutorax i TUM caMyMM po3LLUMPIOOTL EKOOTiY-
HY pOnb NPefCcTaBHUKIB BUAY B EKOCUCTEMAX.

Puc 12.2. Pi3Hi TUNn KpuBux BmxunsaHHa (KO. Ogym, 1975)

Ha oci opgvHaT BigknageHe 4MCNO BWXUBLLUMX OCOGUH (norapudmiyHa
wkana), abcunc - BIK y %% TpuBasocTi xuTTa: | - 3arnbenb B OCHOBHOMY
HanpukiHui xuTTa; Il - Npyn nepexogi Big OoAHIET cTadil OHTOreHe3y A0 iHWOT
BiAbyBaeTbca pi3ka 3MiHa BwxusaemocTi; lll - BWXMBaHHA [ON1A Pi3HOTO Biky
3aMwaeTbcs  cTabinbHum  (TeopeTuyHa kpuBa); IV - €-mogibHa kpusa
HabnwmkeHa 8o lll; V - CMepTHICTb Ay)Xe BUCOKA Ha PaHHiX CTagisix OHTOreHesy.

Y TBapWH 3 NPSMUM PO3BUTKOM OCOBUH (hYHKLIOHa/IbHO 3Ha4yLLi BiKO-
Bi BIAMIHHOCTI He TaK BUPI3HAIOTLCSA, a/le X 3HaYEHHS € He MEHLL BaXK/TMBUM.
Byxe TOi hakT, WO y4yacTb B PenpoAyKTUBHOMY MPOLECi 3aBXAN € PYHK-
Liet0 BiKy, 03Hayae MPUHLUUMNOBUIA (YHKUIOHa/IbHWIA NOAIN BIKOBOrO
CMeKTPY Monynsauii Ha PenpoayKTMBHO HE3piny 4YacTWHY, LU0 BM3HAYAE
NoTeHUiT MalibyTHbOr0 BiATBOPEHHS, 3piy, TaKy, L0 34iACHIOE PO3MHO-
YKEHHS1 3apas, i MOCTPenpoAyKTUBHY KOFOPTY OCO6MH, L0 3aKiH4uuna
CBOI0 y4acTb B POCTi nonynauii.

Y 6araTbOx BUMNafKax PeEcTPytTbCA AOCTATHLO BifyyTHi BiKOBI Bij-
MIHHOCTI B XVMB/EHHI, 3aBAAKN AKUM PO3LUMPHOETLCA KPYT TPOGiUHMX 3B'S3-
KiB BUAY B Li/IOMY Ta 3HWXKYETHCA PiBEHb BHYTPiLUHLOBMAOBOT (BHYTPILUHLO-
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NonynAUiAHOT) KOHKYPeHLiT, Lo € CYTTEBUM A/l BU3HAYEHHS] MOX/TMBOT Y-
CeNbHOCTI nonynayii y cknagi neBHoro 6ioreoleHosy.

Mig yac geTanbHMX JOCNILKEHb, MOXKHA BCTAHOBUTW HU3KY iHLINX, ane
He MEHLL BaXKMBMX BIAMIHHOCTE/ Npo fiKi Le He 3ragysBann. Tak, AocCni-
[DKEHHSI NONyNAuUiT rpuM3yHiB Mokasanu, Wo X KOropTW BECHSIHOro Hapo-
[DKEHHA 3a 6aratbma napaMeTpamu i 3a (yHKUie0 BigpisHAOTLCA Bif KOropT
HapOMKEHHS KiHLSA NiTa — oceHi. 30Kpema, 3BipKW, WO HAPOAUANCA HABECHI
i Ha noyaTky nita ("BECHSHI" KOropTK), XapaKTepn3yrTbCs LBMAKNM PO3BU-
TKOM i NPUCKOPEHNM CTaTeBMM [03piBaHHAM. Tak, B /1abopaToOpHUX YMOBax
npy cTabinbHii TemnepaTypi i 04HaKOBOMY paLiOHi Y cTenoBoi Hopuli 38U-
yaiiHoiLagurus /a™vrT, WO HapOAWNCS B TPaBHI, CEpeaHiil Yyac A0CArHEHHS
CTaTeBol 3pinocTi cTaHoBMB 21,6 Ai6, a 'y TWX, WO HApPOAWNUCS B XKOBTHI —
140,9 pi6; y ABOX MiABMAIB By3bKouepenHol Hopuui Microinx gregalis BUSB-
NeHa nogibHa 3aKOHOMIPHICTb.

TBapUHM BECHAHUX KOropT BifPi3HAOTLCA TaKoX MifBULLEHOIO NJo-
AIOYICTIO, 5K 3a NMOKa3HMKOM CepefHbOro ymcna eMopioHiB Ha CaMKy, Tak i 3a
YMC/IOM BMBOLKIB 3@ CE30H PO3MHOXEHHS.

Mi3HbONITHI | OCIHHI KOropTW XapakTepu3yloTbCA AiameTpasibHO Mpo-
TUNEXHUMW 03HaKaMWn. BOHWM NOBINbHO POCTYTb, A0Bro 36epiraloTb O3HaKW
"thizionoriyHoi MonoLoCTiI", Mi3HO CTalOTh CTATEBO3PINUMU. Y HUX 3HUXKEHUI
3aranbHuiA piBeHb MeTab0/i3My, ane BOHW XapaKTePM3yThCs BifbLUIOK TpU-
Ba/1iCTHO XUTTS.

Pi3Hi 3a CBOIMW BIaCTUBOCTAMU KOFOPTU BifirpatoTb HEOAHAKOBY pPOJib
B OKUTTI i gnHamiui nonynauii. TBapuHM OCIHHIX BUBOAKIB, LU0 [AOBIO XWBYTb
i Mi3HO f03piBalOTh, 3a06e3MeUyoTb BMXKMBAHHA NOMy Ll 3a YMOB 3IMOBOT O
nepiogy Ta 36epeXeHHs 34aTHOCTI 0COOMH A0 PO3MHOXEHHS. Came Li TBapu-
HW CKNajalTb OCHOBY MEPLUOr0 PaHHbOBECHSHOMO LMKY PO3MHOXEHHS i,
[asly NOTOMCTBO, JOCUTL LUBUAKO BiAMUPAtOThb. 1X HallaAku — TBApUHU
PaHHbOBECHSAHMX KOFOpT, BiAPI3HAHOYMCb BMCOKOHK "LUBMAKICTIO A03piBaH-
HA", BUKOHYIOTb (DYHKLit0 MakCUMa/lbHO LUBMAKOIO MOMOBHEHHSA MPOpigxe-
HOI NPOTArOM HepenpoAyKTMBHOrO nepiofy nonynauii. Came Ui KOroptu €
aKTMBHOI NPOAYKYHUOK YaCTUHOK Nonynauii i 3abesnevytoTb TemMnu i Be-
JIMYMHY NPUPOCTY YUCENbHOCTI | 6iomacy Big BeCHM 0 oceHi. [0 KiHus pe-
NPOAYKTUBHOIO Ce30HY 6i/bLUiCTb 0COBUH BECHSIHO-MITHIX KOropT Bigmupa-
t0Tb | Ha 3UMIB/I0 B OCHOBHOMY i€ TX MOTOMCTBO — TBapWHW, L0 HApOau-
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NNCA B APYTii MONOBUHI MiTa | BOCEHU. 3MMYytOYa KOropTa NovmHae BECHOHO
HOBWIA LK.

PO3rnsHyTMIn NpoLeC CNpUSE 3MillyBaHHIO TeHOTLLIiB 0COOMH. CTyniHb
reHeTUYHOT CKNaAHOCTI CE30HHMX BIKOBMX KOFOPT 3a/1eXMUTb Bif MacliTabis
BK/IIOYEHHSA [0 PO3MHOXEHHA TBapWH Pi3HMX BIKIB, L0 BigbyBaeTbCcA Heoq-
HaKOBO B Pi3Hi POKM i NOB'A3aHO 3 6araToOPiYHMMM LIMKNAMM YNCENBHOCTI.

CrtaTeBa cTpykTypa. ChiBBiAHOLIEHHA CTaTe Mae NpsMe BiHOLLEHHS
[0 IHTEHCMBHOCTI penpogykuii i camonigTpumaHHa nonynaui. Kpim uboro,
(hi3ioNoriyHi i eKonorivyHi BiAMIHHOCTI caMuiB i CamOK 36iMblUYIOTb CTYMiHb
eK0/10ro-(i3ioNIoriyHoi PisHOAKICHOCTI OCOOMH | NPM3BOAATL [0 3HMKEHHS
PIBHA BHYTPILIHLOMOMYALUIAHOT KOHKYpPeHUIi. B npoueci BigTBOpeHHS no-
Nynauii 6icekcyanbHICTb He TiIbKWM BU3HAYa€E PO3MHOXEHHS, TO6TO 36i-
NbLUEHHSA Yncaa 0cobuH, ane i CNpUsie YCKNaAHEHHIO FTEHOMIB OKPEMUX
0COOWH i 36aradeHHI0 3arasibHOro0 reHohoHAY nonynsayii.

Y Halibinblu YiTKiil hopmi cTaTeBa CTPYKTypa BMpPaXKeHa Y YNeHUCTO-
HOrMx i XpebeTHMX TBapuH. Mpy UbOMY Y OCTaHHIX BOHA NpeacTaBfieHa He
TiNlbKN YNCENbHUM CMiBBIAHOLIEHHAM CTaTeld, ane i BigMiHHOCTSMK B 6iono-
rii, 30Kpema nos's3aHVMKN 3 (HOPMYyBaHHAM MPOCTOPOBOI i (DYHKLiOHA/IbHOT
CTPYKTYpU nonynsuii.

CraTeBa CTpPyKTypa AMHamivHa i TICHO NoB'A3aHa 3 AMHaMIKOK BiKOBOI
CTPYKTYpM Nonynsauiii. Y 38'A3Ky 3 BiIKOM pPO3Pi3HAKOTb NePBUHHE, BTOPUHHE
i TPeTUHHE CNiBBIJHOLLIEHHA cTaTel.

MepBMHHE CNiBBIAHOLLEHHSA cTaTell BU3HAYAETLCA CYTO rEHETUUHUMU
MexaHi3mMaMW, L0 rPYHTYHOTbCS Ha PI3HOAKICHOCTI CTaTeBMX XPOMOCOM (X- i
Y-xpomocomu). Habip (napa) crateBmx XpOMOCOM Y CaMUiB i CAMOK Pi3HUIA.
Tak, y ccaBUiB (AK i y 6iNbLUOCTI iHWMX TBapUH) CamMKy romorameTHi (Habip
cTaTeBMX Xpomocom XX), a caMmui — reteporameTHi (X Y); y ntaxis i meTe-
NWKiB, HaBNakW, reteporamMmeTHa cTaTb NpPeAcTaBneHa camKaMu, a caMui roMmo-
rameTHi (2\¥ - 22. BignoBigHO). Y 6yfb-aKOMY BMMafAKy B npoueci 3annig-
HEHHS MOX/UBI Pi3Hi KOMOGIHaLii CTaTeBUX XPOMOCOM, OTPUMaHUX Bif pi3-
HMX 6aTbKiB, WO i BU3HAYAE CTaTb KOXHOI OCOOMHM B NOTOMCTBI. B npuHumMni
npy TakoMy MexaHi3Mi BM3HAYeHHS CTaTi AeTePMIHYETLCS CTaTUCTUYHO piB-
HWMM CNiBBigHOLLEHHSAM cTaTell B moToMcTBi (1:1). Lle cniBBigHOLIEHHS Y MO-
MEHT 3an/ifgHeHHs i 6epeTbCs 3a NePBUHHE.

MpoTe, BXe B NpoLeci 3annigHeHHs NepBUHHE CMiBBIAHOLLIEHHS CTaTel
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MOXXe MOPYLUYBAaTUCA TEOPETUYHO MOXX/TMBOK BUOIPKOBICTIO AWLEKNITUH A0
Cnepmaro30ifis, Lo HecyTb X- abo Y -XpomocoMmy, abo HeOAHaKOBOK 34aT-
HICTIO TaKUX Crnepmarto30igiB A0 3anfifHeHHs.

Bigpasy  nicnsa 3annigHeHHs BKAOYatOTLCA | iHLWI BNAUBK, NO BifgHO-
LUEHHIO [I0 AKMX Y 3UrOT i eMOPIOHIB BUSABNAETLCS AUDEPEHLIiiOBaHa peakLis.
BOHM MOXYTb MaTu eHoreHHy npupoay (i3ionoriyHoro xapakrepy (Hanpu-
Knag, pisHa yactoTta imnnaHTauii XX- i XY-31roT), ane MoXyTb MaTtu i xapa-
KTep BNAMBY CepefoBuLLa, L0 CNPSMOBYE PO3BUTOK Y OiK MepeBaxaHHA Tiel
abo iHWoT cTaTi. Tak, Ans 6araTboX BUAIB PenTUiin ans GopMyBaHHs CTaTi
B&XK/IMBUM € 3HAYEeHHS TemMnepaTypu po3BUTKY. TennoBuid BNANB SKICHO He-
0JHaKOBWI Ansa pPisHUX BUAIB, ae AOCTOBIPHO BM3Ha4YaEe (HOPMYBaHHSA camLiB
abo camOK B MEBHMX iHTepBaiax TemnepaTyp. AHasoriyHa 3aKOHOMIpPHICTb
XapakTepHa A1 feaKUX KoMax, 30Kpema Mypaluok, Y AKUX 3anfigHeHHs 3a-
6e3mnevyeTbCs NMLe Npu BIAHOCHO BMCOKMX TemnepaTtypax (> 20°C), a npu
HXXYMX BigKNadaloTbCs HesannigHeHi Aiud. 3 Takux seub BiAPOMKYHOTLCA
Nuwe camui, a i3 3annigHeHnX — nepeBaXkHO camku. BignosigHo Temnepa-
Typa pO3BUTKY BM3HAYae CMiBBifHOLUIEHHS CTaTe MOTOMCTBA, LU0 HapOmXKy-
ETbCA.

B pesynbTarti LifoT HU3KK (haKTopiB, fKi BMAMBAKOTL Ha XapakTep po3-
BUTKY, 3an/iflHEHHS SALEKNITUH | eMOPIOHIB, a TaKOX HEeOJHAKOBOro PiBHSA
CMePTHOCTI N/I0AIB Pi3HOI CTaTi CniBBigHOLWEHHS caMLiB i caMOK cepef, HO-
BOHapOMKeHNX TBapuH, abo BTOPMHHE CMiBBiAHOLWEHHS cTaTeld, Bigpi3HA-
E€TbCA Bifj rEHETUYHO AeTePMiHOBAHOrO.

TpeTUHHE CNiBBIfHOWEHHS CTaTeli XapakTepusye CniBBiAHOLLEHHS
cTaTTeil y AOpOCAMX TBapUH i CKNafaeTbCsl B pe3ynbTaTi AvdepeHLiiioBaHOl
CMepPTHOCTI camLiB i CamMOK B NpoLeci OHToreHesy. Lleli NokasHUK nNpsMo BU-
3Ha4ae 0c06MBOCTI PeNPOAYKTMBHOIO NPOLECY i BiAPI3HAETLCA Y Pi3HUX Ta-
KCOHIB TBapuH.

3a/1eXXHO BifJ, 0COGNMBOCTE CTaTeBOI CTPYKTYpW NONynsuiil ccasuiB,
BUAINAOTb YOTUPU TUNK AUHAMIKK cTaTeBOT CTPYKTYpu (B.M. BonbLuakos
i b. C. KybaHueB, 1984).

[na nepworo TMny xapakTepHWIA HeCTIAKWIA cTaTeBuUid ckiag no-
nynsauii. CniBBigHOLEHHS CTaTeil 3MIHIOETLCA HaBITb B PI3HMX MicCLAX Mpo-
YKMBaHHS, a TaKOX Y BiJHOCHO KOPOTKi NMPOMDXKM Yacy. BigbyBaeTbea Lie K
Ha piBHI BTOPWHHOI, TakK i TPETWHHOI cTaTeBOi CTPYKTypu. B pesynbrari,
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CMiBBIAHOLLEHHA CTaTeld, po3paxoBaHe CTAaTUCTUYHO 3a BE/IMKWIA MPOMIXKOK
yacy, 3a3Buyali 6nM3bke A0 oanHULI. TakWil XapaKTep AMHAMIKX BNacTUBWIA
TBapVHaM 3 KOPOTKMM >XUTTEBMM LMKIIOM, BUCOKMMU MOKa3HWKaMu MI0LH0-
YOCTi | CMEPTHOCTI | AOCTaTHLO LUMPOKUM apeanoM (Cepef ccaBliB, Hampu-
Knaj, kKomaxoigHum).

Tun guHamiky 34e6inblIoro 3 nepeBaXaHHsAM camuiB Ha (hOHI CTa-
TEBOrO CKfafy, L0 3MIHIOETLCS, BUSB/IEHO A1 TBapWH, SiKi HE CTBOPHOKOTb
BE/IMKUX CKYMNYeHb, NONynsuil AKUX He JOCAratoTb BUCOKOI LiNLHOCTI. Bu-
[am, Lo AEMOHCTPYHOTb Takuii TUM AUHAMIKK, 3a3BMYail BNaCTUBI BUPaXKEHI
thopmu TypbOTM NPO NOTOMCTBO, NOB'A3aHI 3 BENMKUMW BUTPaTamu eHeprii. 3
CCaBLiB [0 LbOro TUMY HaneXaTb, HanpUKagd, XMKaku.

Ha npoTtusary ubomy, Ans pagy Bugis Ha OHI piBHOro CMiBBiAHOLLEH-
Hsl cTaTeil y BTOPWHHIN CTaTeBiil CTPYKTYpi 34e6inbworo popmyetbes nepe-
Ba)kaHHSA CaMOK B TPETMHHOMY CMiBBiAHOLLEHHI CTaTeil. Y TakuxX TBapuH
camui Bifpi3HAOTLCA MEHLLIOW TPMBAMICTHO XUTTS i 32 HECMIPUATANBUX YMOB
BigMMpatoTb B GiNbLLIA KinbKoCTi. Lleil Tun AvMHaMiku cTaTeBoi CTPYKTypu
BNacTWUBWIA, HaNpuKag, HOMaZHUM MOAIraMHUM CCaBUAM (KOMWUTHI, NacTo-
Hori), WO Bifpi3HAOTLCS BE/IMKOK TPUBANICTIO XKWUTTS | BIZHOCHO HU3bKUM
piBHEM BIiTBOPEHHS.

HapewuTi, gns psgy rpyn TBapyH XapaKTepHa BigHOCHa cTanicTb CcTa-
TEBOro cknagy 3 NpmMbaM3HO O4HAKOBOK KifIbKICTHO camuiB i camok. Ta-
KUA TUN CTPYKTYPWU XapakTepHWUi A/ By3bKOCMeLianizoBaHNX CTEHOBIOHT-
HUX BUAIB, AKi HaliuacTille BifPi3HAETbLCS BUCOKOK MOAHOYICTIO (cepef cca-
BLLiIB — X0Xyns, KpiT, 606ep).

Taknm 4YMHOM, CcTaTeBa CTPYKTypa nonynsauii nuwe B camomy ysa-
raflbHeHOMY BWIAAL4I MOXe O6yTW npefcTaB/ieHa CepefHiM UMCE/TbHUM
cniBBigHOLWEHHAM caMuiB i camMoK. PeaslbHO BOHa XapaKTepU3yeTbCs
CMiBBIAHOLLIEHHSIM cTaTeii B PIi3HUX BIKOBUX Fpynax i Bigo6pakye He
TiIbKW IHTEHCUBHICTb PO3MHOXEHHS, ane i 3aranbHUii 6ionoriYHni no-
TeHuian nonynauii: AUHaMiKy 4ucenbHOCTI, NPOAYyKLUito 6iomack, piBeHb
eHeproBuTpat nonynauii i iHwe.



Posgin 12. AnHamika nonynsuin

KOHTpONbHI 3anntaHHA Ao posainy 12

1. Lo Take gemorpadivHa CTpyKTypa nonynsuii.

2. 9knii mapameTp BM3HAYAETLCA CMiBBIAHOLLUEHHSM Pi3HUX BIKOBMX rpymn
(KoropT) opraHi3amiB y cknagi nonynsuii.

3. B yomy nonsrae BigMiHHICTb NOHATL “"koropTa” i "reHepauis’. Un MOXyTb
BOHW crniBnagaru.

4. LLlo BM3HAYa€e iHTEHCMBHICTb PO3MHOXEHHS | TeMNU 36iNbLUEHHS NONyNs-

L.

5. Sk 3po3ymiTK nocTynar: y4acTb B penpoayKTVBHOMY MpoLeci 3aBXan €
(hYHKLi€t0 BiKY.

6. Y SKux rpyn TBapuH cTaTeBa CTPYKTypa BUPaXKEHa Y HaibinbLL YiTKiiA ¢o-
pMi.

7. Lo Take nepBrHHE, BTOPUHHE | TPETUHHE CMiBBIAHOLLEHHS CTaTeiA.

8. AKi ICHYIOTb TUNW AMHAMIKW CTATeBOI CTPYKTYPY NOMynsuii.

9. AkMMK napameTpamu peasibHO XapaKTepu3yeTbCs CTaTeBa CTPYKTypa Mo-
nynauii.

10. 3 aK1MK npoLecaMu NoB'A3aHi 3MiHU BIKOBUX CMEKTPIB NonynaLii.



Po3zpain 13. 5
PEMPOAYKTUBHUWI MOTEHUIAN
| PICT monynauli

34aTHICTb MonynAyii 4o BiATBOPEHHS 03HA4YaEe MOTEHUiIAHY MOX/N-
BiCTb MOCTilAHOTO 36iNbLUEHHS Ti YncenbHOCTI. FAKWO abcTparyBaTuch Bij
NiMITYHOUOro BMAMBY KOMMMEKCY YMHHMKIB 30BHILLHLOIO CepeaoBuLla, pPicT
YMCeNbHOCTI MonynAaUii MOXKHa YSIBUTK SIK NPOLIEC, WO IiAe NOCTilHO, MacLu-
Tabu AKOro 3anexartb Bifj BNAaCTUBOT JaHOMY BMAY LUBUAKOCTI PO3MHOXEHHS.

OcCTaHHS BU3HAYaeTbCA SIK MUTOMUIA MPUPICT YMCENBHOCTI 3a 04n-
HULO yacy:

r = dN/Ndt
e r — "muTTeBa" (3a KOPOTKMIA MPOMIXKOK Yacy) NMTOMa LIBUAKICTb POCTY
nonynauii;
N — 1T yncenbHICcTb

i t - YacoBWiA NPOMIDKOK, NPOTArOM SIKOr0 BpaxoBYyBanacs 3MiHa YMCEb-
HOCTI.

3a TaKMX YMOB HEOOMEXEHOr0 3pOCTaHHS 3MiHa YMCENbHOCTI Nonyns-
LiT B YacCi BUPaXXaeTbCA EKCMOHeHLianbHO KpmBok (Puc. 13.1), Wwo onucy-
eTbea piBHaHHAM NT—No%er
ne NO— noyaTKoBa YMCENbHICTb;

Nt — unCenbHICTb Y MOMEHT yacy t;

€ — OCHOBa HaTypa/lbHOro norapngma; e = 2,7182;
r — nNMTOMa LWBUAKICTb POCTY;

t— uac.

AKLWO Ha rpadiky YncenbHICTb BiAKNACTU B TOrapuPMiyHOMy MacLuTa-
6i, i1 3MiHV BMpa3sTbCA MNPAMOIO NIHIEID, KYT HaXWUy SKoi B CUCTEMI KOOPAU-
HaT BU3HAYAETHLCA BEMIMYMHOO T .

OnuncaHa eKCrnoHeHLiiHa MofeNb POCTY YMCENTbHOCTI 0COBUH Monyns-
uii Bigobpaxae Ti NOTEHLiAHI MOXMBOCTI PO3MHOXEHHS. MOKa3HUK MUTTE-
BOI MMTOMOI LIBMAKOCTI POCTY MOMynsAuil r HepiAKo BM3HAYalOTb K penpo-
AYKTUBHWIA NoTeHUian nonynauii a6o i 6ioTuyHmiA noteHuian (R. Chapman,
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1928, 1931). EkcrioHeHUianbHe 3pOCTaHHA MNONynsauil MOXavBe Nulle 3a
YMOBW HE3MIHHOI0, He3a/1eXXHOr0 Bifl YMCENbHOCTI 3HaYeHHs KoedilieHTa I

Puc. 131 3miHa uncensHoOCTi nonynsauii B yaci (MOSICHEHHS B TEKCTI).

MpupofHe 36iMbLIEHHS YMCENBHOCTI 0COOMH NONyNALIT HIKOMW He pea-
Ni3yeTbca y POpPMi eKCrnoHeHLiaNbHOT Mofeni. B KpaliHbOMy BMMNAAKy BOHO
BignoBifae i NpoTAroMm BifIHOCHONO KOPOTKOrO MPOMIXKY 4acy. [osicHIo-
ETbCA Lie TWUM, iL0 He TifIbKW B NPUPOAHUX, /1€ | B ONTUMASbHUX eKcrepume-
HTa/IbHUX YMOBaX 36i/bLUEHHA YMCENBbHOCTI 06MEXEHe KOMIM/IEKCOM YMHHK-
KiB 30BHILLUHLOrO CepefioBULLA | peanbHO POPMYETLCA K pe3y/bTaT ChiBBif-
HOLLIEHHS 3MIHHMX 3HaYeHb HapOAPKYBaHOCTI | CMEPTHOCTI. Y TakuUx ymoBax
KOeiLliEHT I He 3a/MLLIAETbCa MOCTIAHUM, a 3MIHIOETLCS 3aU1EXHO Bij yunce-
NbHOCTI nonynaui’ (WinbHOCTi HaceneHHs). TMPUPOAHIA pIiCT YMcenbHOCTI
0C06MH Bifgobpakae NOricTUYHa MOAEb 30i/bLUEHHS YMCENbHOCTI nonynauii,
B AKIA 3MiHW 4MCENbHOCTI B 4aci BMpPaXKatoTbCA B-NOAIGHOK KPUBOKD
(Puc. 13.2), (hopma SKOI BU3HAYAETHCA 3A/IEXHOK Bif YMCENbHOCTI BENUUK-
HOK CMiBBiJHOLIEHHS HAPOLXKYBaHOCTI i CMEPTHOCTI B YMOBax OOMEXEHHS
BEPXHbOr0 MOPOryY YNCENbHOCTI 30BHILLHIMW YMOBaMU.

PiBHAHHS NOrICTUYHOT KPUBOT BUTNISIAAE TAKUM YMHOM:
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clviek = rusax |(K - IV)/K|

TyT rTax TakoX 03Ha4yae NUTOMY LUBMAKICTb POCTY, afie B yMOBax Mno-
4yaTKoBOI (MiHIMaNIbHOT) uncenbHOCTI. Mo Mipi ii 36iNbLIeHHs 3HaYeHHa I na-
fae. N 03Havae uncenbHicTb, a K — T rpaHnyHy B JaHUX YMOBaX BeINUMHY,
Lo BigobpaKae eKoMorivyHy "eMHICTb yrigb".

BignosigHO A0 NOricTUYHOT Mofeni PiCT YMCeNbHOCTI OCOOUH nonyns-
LiT AKMIACb Yac iae YNoBiNbHEHO, MOTIM KpMBa YMCENbHOCTI KPYTO 3pOCTaE |,
HapeLuTi, BUXOAUTb Ha MNaTo, WO BU3HAYAETLCS EMHICTIO Yyrifgb. Llei KiHue-
BUIA piBeHb Bif06GpaXkae BPIBHOBAKEHICTb MPOLIECiB HAPOMAKYBaHOCTI i cMep-
THOCTI BiANOBIAHO 40 HAABHOCTI Xap4oBMX i iHLLIMX pecypcis cepefoBuLLA.

Puc. 13.2. AoricTuuHa mogens pocty nonynadii (A.M. Tinapos, 1990);
K - rpaHuMyHa yncenbHicTb nonynauji.

OnHamika uncenbHOCTI | UMK nonynauii

Po3rnsHyTMMK BULLLE MOLENAMMW POCTY YMCENbHOCTI 0COOMH nonynsuii
€ "ifeanbHi" cxemu, 3aCHOBaHi Ha BMAOBMX OCOG/IMBOCTSAX MeXaHi3MiB camo-
NigTPUMaHHS Nonynauiin i HainbiNbl reHepaibHUX XapaKTepUCTUKAX MicCLb
iCHyBaHHA. CKNafHICTb YMOB, B IKMX PO3ropTaeTheca (DYHKLiOHYBaHHA Nony-
NAUIA, NpM3BOAUTL A0 TOTO, WO TX CKNaf, 0COBAMBOCTI CTPYKTYpK, 3abe3ne-
YEeHICTb DKeto | B3aEMOBIAHOCKMHY 3 MONYNALISMA THLINX BUAIB HIKOMW He 3a-
NULWAKTLCA MOCTIMHUMK, AEMOHCTPYIOTb KifbKiCHI i SIKICHi 3MiHM B uaci.
HaibinbLw reHepanizoBaHi 3 HUX NPOSABAATLCS Y BUINAAI 3MIH YMCENbHOCTI
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0CO6UMH NonynALii, SKi MOXYTb 6YTK BiIHOCHO HE3aKOHOMIPHMMU, 3yMOB/e-
HAMW KPUTUYHUMW BNAMBAMU AKUX-HeOYAb UMHHWKIB, ane MOXYTb i MaTu
XapakTep 3aKOHOMIpHUX Ce30HHMX abo (i) baraTopiuHMX LUKNIB.

CniBBigHOLIEHHS MAOAKYOCTI i CMepPTHOCTI. MexaHi3mMn AuHamiku
4McenbHOCTI B NPMHUMMI NPOCTi i NoNAratoTb B 3MiHi CNiBBIAHOLLEHHS N10-
[HOYOCTi (HapoAKyBaHOCTI) | CMEPTHOCTI B monynauii. B norictnuHiii mogeni
POCTY YMCEeNbLHOCTI 0CO6MH Mpasa YacTvHA KPUBOI, L0 Nepexo4uTs B MaTo,
03HAaya€e BCTAHOB/NEHHA piBHOBAry MK LMMKU BOMa nNapametpamu. B esonto-
LiliHMX MacluTabax Taka piBHOBara (hopMyBanacs LUASXOM CTaHOB/IEHHS BU-
[0BOI HOPMK NIOAHYOCTI BigMNOBIAHO A0 CepefHbOI BEIMUYMHU CMEPTHOCTI
0C06WH, BNacT1BOT JaHOMY BUAY B NPUPOAHMX ymoBax. Kopensuis BugoBo-
ro piBHSA NA0AKYOCTI | cepefHbOT HOPMU CMEPTHOCTI — 3aKOHOMIPHICTb,
BCTAHOBJIEHA AN Pi3HUX TAKCOHIB XXMBWUX Opradiamis. Bigoma, Hanpu-
Knaj, Haa3BMYaliHO BMCOKA NIOAKYICTb NapaswTiB 3i CKNAAHUM LIMKIOM PO3-
BUTKY. Y TakuX TBapUH BIPOrifHICTb NPOXOMKEHHS OKPEMOKO OCOOMHOK No-
BHOMO LMKy PO3BUTKY HA3BMYANHO Mana, L0 eBOJIOLIAHO KOMMEHCYETLCS
BMCOKOK HOPMOK MIOAOYOCTI. Pnbu 3 nenariyHo iKpow, AOCTYMHOW ANs
BUigaHHA GaraTbMa TBapuHamW, BigKnagatoTb Ti'y BENMYE3HIlA KinbKoCTi (Ha-
npuKnag, Knagka puéu-micsus Mola mola MicTuTb o 300 MifbiAOHIB iKpW-
HOK), TOAi SIK BUAW, LIO SKMMOCb YMHOM XOBalOTb iKpY, XapaKTepusyroTbCs
3HAYHO HMXXYOHO MIOAKYICTIO (TUCAYI | COTHI IKPMHOK Ha caMKy), a Ti Lo Xa-
paKTepM3YytoTbCA aKTUBHUMK (PopMaMu TypboTU NPO NOTOMCIBO MPOAYKY-
FOTb 30BCIM HEBE/MKI Mopuii iKpU. Akynu, SAUA AKUX 3aXULLEHi LiNbHOK
060/10HKOI0, BiAKNaAaTh BCLOr0O feKifbKa Aelpb 3a Ce30H PO3MHOXKEHHS. Ce-
peq 6e3xBocTX amqibili seneHa ponyxa Bufo viridis, ika He MIKNYETbCA NPO
HOTOMCTBO BifKnagae 3a Ce30H 8—12 TuUCAY IKPWMHOK, TOoAi AK >kaba-
noeuTyxa Adytes obstetricans, LLIO HAMOTYeE iKpy Ha 3agHi nanu - Bcboro 150,
a Hina Pipa aTericana, L0 BMHOLUYE Ti B 0COBNMBUX KOMIpKax B LLUKipi cnu-
HUM - 6113bKO 100 IKPUHOK.

3arasiom, nosiea B eBO/IOLIT AKMXOCb (hOpM Typ60TM NPO NMOTOMCTBO
YITKO KOPEsOE 3i 3HMKEHHAM BUA0BOT HOPMWU MNOAKOYOCTI: Y TAKUX BU-
[iB ICTOTHO 3HUXXYETBCS CMEPTHICTb B PaHHbOMY BiLi, a 36epeXXeHHS BU-
COKOr0 penpoayKTMBHOIO MOTeHLiany NPy HU3bKIA cMepTHOCTI 6ionori-
YHO HeBWrigHe. Y BUAiB, WO BUrOA0BYHOTbL CBOE NMOTOMCTBO, BUA0BA HOpMa
NA0AYOCTI BINbLUOK MIPOKD 3aNeXUTb He Bif PiBHA CMEPTHOCTI, a Bif MOX-
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NIMBOCTI 3a6e3ne4nTi BUBOLOK KOPMOM.

O6epHeHa NponopuiiHa 3aNeXHICTb NOB'A3Ye MIOAOYICTb 3 Cepes-
HbOIO, BNACTMBOK AaHOMY BUAY, TPUBAMICTIO XXUTTA — BiNlbLLU JOBrOXU-
Bydi BMAN Bigpi3HAtOTbCA MeHwoto nnaoatodicTio (C.O. Cesepuos, 1936;
O. Proty8loly, P. HaTey, 1980). Lis 3aKkOHOMIipHICTb TeX Bigobpaxae Kope-
NALIIO0 N0AKYOCTI | CMEPTHOCTI, ane B LbOMY BUMAAKY NpUYMHa KPUETLCS Y
Pi3HIA CMEPTHOCTI, L0 BM3HAYalOTbCA HE 30BHILLHIMM YMHHUKaMK, a qisio-
norieto sugy.

CknafHiwe BUSBUTU 3aKOHOMIPHOCTI (DOPMYBaHHSI PErynsipHUX 3miH
4MCeNIbHOCTI OCOOUH, AKI MalTb LUKNIYHWMI XapakTep. Taki 3aKOHOMIpHI
3MIHW YMCENbHOCTI XapakTepHi 4ns 3HA4YHOro Yucna BUAIB TBAPWH i came Ha
X BMBYEHHI 6a3ytoTbCA NMPaKTUYHO BCi y3ara/ibHeHHS B rasly3si AUHaMiKuM yYn-
Ce/bHOCTI.

Tvnu gMHaAMiKW YMCeNbHOCTI i eKoMorivHi cTparerii. HasBHUiA Ma-
Tepian WoA0 3MiH YMCeNbHOCTI CBIAUYUTb, L0 YMCE/bHICTL 0COBUH NPUPOS-
HMX NONyNAUiiA Ans 6araTb0X BU/IB HaBiTb MPW BUXO/i Ha NAaTo NOTiCTUYHOT
KPMBOI 3MIHIOETLCA. Binbll TOro, pasom 3 He3aKOHOMIPHUMW i B GibLIOCTI
BUMALKIB HETPMBAIUMM 3MiHAMMW YMCENBHOCTI, SIKi NPAMO'NOB'A3aHi 3 No3u-
TUBHUM ab0 HEraTUBHWM BM/IMBOM KOHKPETHUX YMHHWKIB, NPaKTUYHO Y BCiX
JocnifkKeHNX BUAIB BUABAAIOTLCA 3aKOHOMIPHI nigiiomu i cnagn YmcenbHoc-
Ti, WO MaroTb XBMNENOAiI6HMIA XapakTep. Taki 3MiHWM YMCENbHOCTI Hepigko
OXONIOKTb 3HAYHI NPOCTOPY.

e Ha nouatky 40-x pokiB MuHynoro ctonitts C.O. CeepLoB npo-
aHanisyBaB 6araTopiuHy AMHaMIKY YMCenbHOCTI Ansa 6araTboX BMAIB CCaBLiB |
nTaxiB i BCTAaHOBMB AeKifnbKa i Tvnis..

30Kpema, gns ccaBLiB HUM OMMCAHO 7 TUMIB UHAMIKWN Hace/leHHS,
NnoB'si3aHNX 3 TaKUMU BULOBMMU 0COB/IMBOCTAMU, K TPUBANMICTb XUTTS,
TepMiHW CTaTeBOro A03piBaHHA, YMC/I0 BUBOLKIB 3a PiK i KiNbKIiCTb Au-
TUHYAT Y BUBOAKY, @ TAKOXX YPa>KEHHS eMi300TiAMU | CepefHiii CTyniHb
BUHULLEHHS XM>KaKamu. B Halibinbw y3aranbHeHOMY Burnagi (M.IN. Hay-
moB, 1953) cxema, po3pobneHa C.O. CeBepuoBMM, MOXe OyTW 3BeAeHa A0
TPbOX PYHAAMEHTANIbHUX TUMIB AMHaMIKWN HaceneHHs (Puc. 13.3).
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Puc. 13.3. Tunu aunHamikun HaceneHHs 3a C.O. Cesepuyosum (1.O. LUnnos,
2001):
|- ctabinbHuii; Il - nabineHwia; Il - edpeMepHWiA.

CTabiflbHMIA TUN AUHAMIKM YMCENbHOCTI XapaKTepusyeTbCA Masiok
aMniTygolo i TpUBa/IMM NepiogoM KoMBaHb YMCenbHOCTI. Ha nepLumii no-
NS0 YMCENbHICTb CMPUIAMAETBLCA SIK MPAKTUYHO CTabifibHa. Takuid TUM anHami-
KV YNCENbHOCTI 0COOUH BNACTMBWIA KPYNHUM TBapUHAM 3 BENIMKOHKD TPMBANICTHO
XKWUTTS, Ni3HIM HaCTaHHAM CTaTeBOI 3PIfIOCTi i HM3bKOK maoatouvicTio. Lle Bigno-
BiJla€ HU3bKiiA HOPMiI NPUPOAHOT CMEPTHOCTI, 30KpemMa B pe3ynbTaTi eqeKTuB-
HMUX MeXaHi3MiB afganTauii 40 BNAVBY HECTIPUATINBUX YMHHWKIB. [puKnagom
MOXYTb CMY>KUTW KONWTHI ccaBui (Mepiog KonmeaHb uncenbHocTi 10—20 po-
KiB), KWTOMOAiI6HI, rOMiHiAW, KpyMHi opnn, aesiki penTuniii iH.

NabinbHWii TN AMHaMIKU BigpI3HAETbLCA 3aKOHOMIPHUMW KOU-
BaHHSAMW YMCE/IbHOCTI 3 nepiojamm NOpPsAKY 5- poKiB i 3HAYHOK amnl-
NiTygot (YNCENbHICTb MIHAETLCS B AECATKM pasiB). XapaKTepHi Ce30HHI 3Mi-
HW MOB'A3aHI 3 NePIOANYHICTIO POSMHOXEHHS. Takuil TUN AMHaMIKU XapakTe-
PHWIA AN TBApUH PI3HOrO, ane, MepeBaXHO, He KPYMHOro po3Mipy 3 KopoT-
UMM TePMiHOM XUTTS (go 10— 15 pokiB) i, BiANOBIAHO, paHiLLMM CTaTeBUM
[03piBaHHAM | BULLOKO NJIOAKOYICTIO, HIXK Y NPeACTaBHUKIB NEpLLOro Tumy.

EdemepHMini TN guHaMiKu BigpIi3HAETLCS PI3KO HECTIMKOK uyumce-
NBHICTIO 3 FIMBOKUMK AenpeciaMu, L0 3MIHIOITbLCA cnajaxaMy mMacoBo-
ro PO3MHOXEHHS, NPU SAKUX YMCE/bHICTb 3pOCTae YacoM B COTHI pasiB.
Mepenagn yncensHOCTI OCOBMH Bif MiIHIMYMY O MakCUMyMy Bif6yBatOThCA

- 197 .



Ekonoria TBapwH

AOCUTb WBMAKO (iHOAI NPOTAroM OAHOrO Ce30HY); Tak e LIBMAKO BigbyBa-
ETbCA CMAf YMCENLHOCTI, KW Yy TaKOMY pasi 4acTo Ha3MBalOTb "Kpaxom no-
nynauii”. 3aranbHa TpUBaniCTb LUKIY 3a3BMYail CTaHOBUTL 0 4—5 poKiB,
NPOTAroM SIKMX "MiK1" YNCNEHHOCTI TPUBAOTh HalduacTille He 6inbl 0AHOro
POKY. Y [esikux TBapuH (Hanpuknag, y ApibHMX rpusyHiB) Ha Lji KOPOTKi Lu-
Kn "Haknagatotbes" TpuBaniwi (10—11 pokiB) - ane 4acTo Taki "Be/uKi
XBUNI" 3anexartb He Bif PiBHS 4MCENbHOCTI, a Bif MAOL, AKY 3aliMae Lel
"cnanax ymcenbHocTi". [Ans eemMepHOro TUMy XapaKTepHi Pi3Ko BUpaXKeHi
Ce30HHI KOMMBaHHSA BENMKOI KiNbKOCTi 0CO6MH. EdeMepHuiA TMN AUHaMIKK
XapaKTepHWUI 4N KOPOTKOXMBYUMX (He Ginblue 3 poKiB) BUAIB 3 HEOCKOHa-
UMK MexaHi3Mamn iHAMBIAYanbHOI aganTalii i BigNoBigHO 3 BUCOKOK CMep-
THiCTI0. Lle api6Hi TBapMHM, WO Bigpi3HAOTLCA 3HAYHOK NAOAYICTIO. Hali-
GiNbLU XapaKTepHWiA TaKMil TUM AUHAMIKKA Ana ApiGHUX rpu3yHIB i 6araTbox
rhju'r KOMax 3 KOPOTKMM LMK/IOM PO3BUTKY, ane TpannseTbCs i B iHWNX rpy-
nax TBaPMHHOIO CBITY.

Po3pobneHa C.O. CesepuoBuMm Ta yaockoHasieHa M.IM. Haymosum
cxema Jo6pe BUCBIT/IOE 3B'A30K XapakTepy AWHaMiKW YACENbHOCTI 3 0CO6U-
BOCTAMM 6i0NOril OKpeMUX BUAIB i rpyn TBapuMH, HAOUYHO AEMOHCTPYHOUM, L0
3MiHM YNCeNbHOCTI BigobpaxKatoTb iHTerpanbHNiA ethekT BCix hopm B3aemogii
BUAY 3 GIOTUYHMMU | aBIOTUYHUMU YMHHMKaMK cepefoBumLLa. PisHi Tunu au-
HaMiky (pakTUYHO Bif0BpaXKatoTh Pi3Hi XXMTTEBI cTpaTeril.

Came UA fyMKa NexuTb B OCHOBI KOHLENUii eKonoriyHmx crpaterii,
po3pobneHoi P. Mak-ApTypom i E. YincoHom (R. Macarthur, E. Wilson,
1967) , siKa OTpMMarna LLUMPOKEe BU3HAHHS B Cy4acHii ekonorii. CyTb L€l KOH-
Lenuii 3804MTLCA [0 TOro, L0 ycnillHe BUXXMBAHHSA | BiATBOPEHHS 0COGUH
BUAY MOX/MBE ab0 WNAXOM BAOCKOHA/IEHHS afanToOBaHOCTI OpraHi3miB i
TX KOHKYPEHTOCNPOMOXHOCTI, ab0 LUMAXOM iHTeHCUiKalii pO3MHOXeH-
HS, WO KOMMEHCYE MiABULLEHY CMEPTHICTb OCOOUH | B KPUTUYHUX CUTY-
auisix 403BOJISIE LWBUAKO BiAHOBUTU YNCETBHICTb.

Mepwnii WNax HasBaHWn K-cTpaTerieto; NpeicTaBHUKN LbOro TUNY —
HailyacTillue KpynHi (hopMU 3 BENMKOIO TPMBAICTHO XXMTTA; UYNCENbHICTb X
NIMITYETbCS NEepeBaXKHO 30BHILLIHIMU YMHHMKaMK (KoedilieHT K B PiBHSAHHI
NOTICTUYHOT MOZeNi PoCTy 03Hayae caMe YMCenbHICTb, L0 BiAnoBigae "eMHO-
CcTi yrigs"). K-cTparerisi 03Hayae "fo6ip Ha AKiCTb" — MiABULLEHHS afanTuB-
HOCTI | CTIKOCTI.
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Po3ain 13. PenpoAyKTMBHWUIA noTeHuUian i picT nonynsauyii

Ha npotuBary i1 r-ctpateria — "g06ip Ha KiNbKiCTb" Yepe3 KOMMeH-
cauito HeMUHyYe BESIMKUX BTPaT BUCOKWUM PenpofyKTUBHUM MOTEHLiaIoM,;
Le — MigTpMMKa CTIKOCTI nonynauii yepes LWBMAKY 3MiHY Ti 0CO6MH. Llei
TUN cTpaTerii BNacTMBILWIWA ApibHUM TBapuvHaM 3 BE/IMKOK HOPMOK CMepT-
HOCTI i 1 BUCOKOIO NIOAOMICTIO. Buam 3 r-cTpaTerieto Nerko 0CBOKOKTL Mic-
L 3 HecTabinbHMMM yMOBaMK i Bipi3HAOTLCA BUCOKMM PIBHEM €HEPrOBMUT-
paT Ha penpoayKuito. BrknBaHHS LMX (HOpM B yMOBaxX HeCnpuATANBMX abio-
TUYHWX BM/MBIB i CUNBHOTO Npecy KOHKYPEHLiT BU3HAYaeTbCH BUCOKUM pe-
NPOAYKTMBHMM MOTEHLiaNoM, WO [A03BOMSE LUBUAKO BiJHOBUTU OYaAb-AKi
BTpaTV B NOMy ALl

"r' i "K"-cTpaTterii He AMCKPETHI; iCHye psag nepexogis Big "r"- oo "K'-
cTpaTeril, i KoXKeH BWA B CBOIiA afanTaLii 40 YMOB iCHyBaHHS i CBOrO MicLisl B
6i0LEHO3i KOMOIHYE NPUHLMNW PiI3HUX CTPATETiA B Pi3HNX MOEAHAHHSIX.

Mopi6Hi XnTTeBI cTpaTerii BnacTuei i pocnnHam. Llle 1938 p. J1.I. Pa-
MEHCbKWI BURINMB TPWU TUNW CTPATEriil: BioNeHTHU — KOHKYPEHTO34aTHi
BUAM 3 BUCOKOI XXUTTEBICTIO i 34aTHICTIO LUBMAKO OCBOKOBATM NPOCTIp, na-
TiEHTHWIA — BUAWN, CTIKI A0 HECMPUATIMBUX BNJIMBIB | TOMY 34aTHI OCBO-
0BaTK MiCLENPOXXUBaHHSA, HEAOCTYMNHI ANA 6araTboX IHLIKUX, | eKcnnepeHT -
HWIA B BUAW, 30aTHI 4O LUBUAKOIO PO3MHOXEHHS, aKTUBHOIO PO3CE/NEHHS i
3[jaTHi OCBOIOBATM MiCLA 3 NOPYLLUEHUMU acoLialismu.

MMi3Hille LA KOHLeNUis 6yna po3BMHEHa aHrAiiicbKum 6oTaHikom [.
parimom (J. Grime, 1979), akuii 36AmkKyBaB 11 3 no3uLismu r- i K-cTpaTeriii.
3a [.paiimom, po3pi3HAKTLCA CTpaTerii: KOHKYpeHTHa (KOHKYPEHTO34aTHi
BUAN, LLIO JOCAraldTb BMCOKOI LUiMbHOCTI B ONTUMaNbHUX MiCLENpoXmBaH-
HSX; aHanorivHi BioneHTam J1.I. PaMeHCbKOro), cTpecc-TonepaHTHa (Nogi6-
Ha nmaTieHTaMm: CTiliKi 4O HECnpUATIMBUX YMHHUKIB, e MasonpoayKTMBHI
BUAM, 3aCeNA0Yi MeHLW CNpUATAMBI Micus) i pyaepanbHa (BUAW, LLO Bigpis-
HAOTHCA BWUCOKUM PENPOAYKTUBHUM MOTEHLiaNoM i LUBUAKMM POCTOM;
OCBOIOIOTb MicLenepe6yBaHHs 3 MOPYLLUEHO MOYATKOBOK POCIMHHICTIO, 3a
BMIACTMBOCTSAMW HaragyloTb eKCrnepeHTiB). AHanorig 3 r- i K-ctparteriamu
BUSB/SETLCA B TOMY, LIO pyZepanu BinoBifgatoTb OCHOBHUM XapaKTepucTu-
KaM r-CTpaTeriB, CTpecc-ToNepaHTN - MPOMiXKHA rpyna, a KOHKYPEeHTIB Aoui-
NbHO PO3rnaaaTh SiK OAuH 3 BapiaHTiB - K-cTparteris.

TakMM YMHOM, B €KOMOTiYHUX CTpaTerisix POCAUH i TBapuH BUABNSETb-
€S Be/IMKa NOAi6HICTb, IO FOBOPWUTL NPO CNiNbHICTb Halibinbw yHAamMeHTa-
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NbHUX eKOMOriYHMX OCHOB AMHAaMIKM NONynaLUiin B Pi3HUX rpynax XXuBKUX op-
raHismis.

UMHHUKKN UHAMIKN YUCeNbHOCTI. Y CyyacHili eKonorii YNHHMKMN, Bi-
ANOoBiJanbHi 3a perynspHi 3MiHW YMCENbHOCTI TBapWH, MPUIAHATO MOAINATA
Ha [Bi TPYnn: YNHHWUKK, He 3aNeXHi Bif LWiNIbHOCTi 0CO6UH, | UNHHUKN,
3a/1eXKHi Bif Hel. YSBEHHA NPo NPUHLMMOBO PI3HWUIA BNAUB LUX rpyn YuH-
HWKIB Ha [AMHaMiKy MNAOAHYOCTi i CMepPTHOCTI ChopMOoBaHi BXe AaBHO (A
Nicholson, 1933; A. Nicholson, V. Bailey, 1935), ane He BTpaT1I0 3Ha4YeHHS
i B Hawi AHi. Y 3arasbHMX pycax Ui ABi rpynu cniBnajaloTb 3 NOAiSIOM eKo-
NOTIYHUX YMHHWKIB Ha abioTUYHI i BIOTWYHI.

UMHHMKW, He 3aeXHi Bif LWiNbHOCTI HaceneHHA. [o Liel rpynu Big-
HOCWUTbLCA KOMMAEKC abioTUYHUX YMHHUKIB, SIKIi B CBOEMY BM/MBI Ha TBapuH
peani3yroTbCa 4vepe3 CKnagoBi KnimaTy i norogu. bionorivHuiA BOANB LMX
UYMHHVKIB XapaKTepu3yeTbCA TUM, LLIO BOHW [il0Tb Ha PiBHI OpraHismy' i came
TOMy edheKT X Aii He NOB'A3aHMIA 3 TaKUMK CreLMdiYHUMK NapameTpaMm no-
NyNAUIA, SK YACENBHICTb | WiNbHICTL HaceneHHs. [if UUX YAHHUKIB OfHOC-
TOPOHHA: OpraHi3My MOXYTb [0 HWX MNPUCTOCOBYBATUCH,.ale He B 3MO3i
30iACHATU HA HWUX 3BOPOTHUIA BNJIUB.

UWHHWKMK, 3aNeXHi Bij LWLiNbHOCTI HaceneHHs. Lla rpyna Y/HHWKIB
("YMHHMKK aBTOperynAuii" abo eHAOreHHi YNHHKKM) OXOMKE BMNAMB Ha pi-
BeHb i AMHaMiKy YMCEeNbHOCTI 0COOMH [aHOro BMAY XapakTepHOT Aia HUX ixi,
XWXakKiB, 30yaHWKIB XBOPO6 TOLLO.

XapakTep BNAUBY 3aNeXXHUX Bif WiSIbHOCTI YAHHUKIB NPUHLMMNOBO Bi-
[Pi3HAETLCA Bif YNHHMKIB, PO3rNAHYTUX BULLE. BRavBaloum Ha YMCenbHiCTb
Nonynauii iHWWX BMAiB, BOHW caMi BifuyBatOTb BMIMB 3 iX 60Ky. TakKUM un-
HOM, B LibOMY BUMAaAKY NpaBW/bHILLE FOBOPUTM NPO B3aeMOAii nonynauin pi-
3HWX BUAIB Y CKnagi 6ioueHO3y, Sika BUKOHYE pofb B BioLeHO3i "perynsaTopa
yuncenbHOCTI 060X BUAiB".

PerynatopHuid ehekT TakuX BiJHOCWH 3aN1eXUTb Bif, WifbHOCTI 0COOUH
B3aEMOAit0UMX Nonynauii. Perynsauis B LbOMY BLUTAAKY 3[iACHIOETLCA 3a Ki-
6EPHETUYHUM MPUHLMIMOM 3BOPOTHUX 3B'A3KIB. Lleli MpMHUMN NOYaTKOBO Mi-
CTUTb B COGi MepeayMOBM KOMMBABHOIO MPOLECY, OCKINbKM PEryniorynii
MexaHi3M YNpaBnseTbCA BIAXUIEHHAMMW Camol perynboBaHOl Benu4mMHU (B
[JaHOMy BUMAAKY LWiNbHICTb HaceneHHs). EdekT gii BUSBNSETLCA 3 AEAKUM
YNOBiNIbHEHHAM. B pe3ynbTaTi WinbHICTb Nonynauii NposiBnse 3aKOHOMIipHi
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KO/IMBAHHS HaBKOJI0 ONTUMA/IbHOIO B [JaHWX YMOBax piBHA. OfUH 3 BaX/U-
BUX (haKTOpiB ANs (hOpMyBaHHS LMKIB YMNCENbHOCTI € HasBHICTb KOpMy.
Haii6inbll 4iTKO MOXHa BUSBUTY B YMOBAaX B3aeMOAIT Li TPOPi4YHO 00ymMOB-
NeHi UMKW YnCeNbHOCTI.

Mpn6An3HO 3a TIiEK XK CXEMOKO BifbyBaeTbCs AMHAMIKa YMCENbHOCTI B
napasuTapHuMx cuctemax (B3aEMWHW TWUNY nNapasnT-xassiH), a TakoX BNB
eni300Tiil Ha YMCENbHICTb TBAPWH. Y OCTaHHbOMY BUMAAKY PO/b LiNbHOCTI
HaceneHHs BUABNAETLCA B TOMY, L0 nepejada 30yAHUKa XBOPOOM Bif OAHIET
0COOVHWM [0 [HWOT NONerwyeTsCa Npu MNiABULLEHHI LWiNbHOCTI HaceneHHs
(4epes 36iNbLUEHHS YacTOTW KOHTAKTIB).

BaratopiyHa guHamika CTPYKTYypu i penpoaykuii. BcTaHOBNeHO, WO
AMHaMiKa YMCeNbHOCTI BM/MBAE Ha CTPYKTYPY LUMKIIYHUX nonynsuii. Y 6a-
raTb0X BUMNaZKax KOMMBAHHSA YMCEMbHOCTI, B MepLly Yepry no3HavatoThCs Ha
MPOCTOPOBIi Ti CTPYKTYpi. MepLui 03HaKW NiABULLEHHS LLiNbHOCTI HACENEHHS
KOMMEHCYHTLCA PO3CENEHHAM OCOOUH 3 "saep” NonynsLiiA i CTBOPEHHSIM Be-
NMKOI 3a 06¢cArom "nepudepii™ nonynauii. Y 6araTbox TepuTopiaibHUX BUAIB
Lie MOEAHYETLCA 3i 3MEHLLEHHAM PO3MIpiB TEPUTOPII, L0 aKTUBHO OXOPOHS-
€TbCA, | BIAMNOBIAHWM 30i/IbLUEHHAM CTYMEHs NepeKpuBaHHA AinsHOK. Taka
BiAMOBIAb Ha 36i/bLUEHHS YMCENbHOCTI 0COBUH 3ahikcoBaHa, 30KpeMa, Yy Ma-
nuX xoBpaxie i 6araTb0oX iHLWMX BUAIB.

AfanTvMBHa peakuis Ha piBHI NPOCTOPOBOI CTPYKTYpW A03BOJSE
36eperTv NPUHLUNOBI PMUCK OpraHisauii nonynayii (Cknag i YACeNbHICTb
BHYTPILWHbOMONYNALIAHMX FPYN PiBEHb BIATBOPEHHS i T. N.).

Mpun rA6LLIMX 3MiHaX YMCENIBHOCTI, L0 TOPKaKTHCA NOKA3HMKIB LLi/IbHO-
CTi HaCeneHHs1 Ha PiBHI BHYTPILLUHLOMONY/ALUIAHMX YrpynoBaHb, LIO PO3MHO-
XKYHOTbCA, 3a4it00TbCA MEXaHi3MM PeTyNALiT HapoapKyBaHOCTI i CMEPTHOCTI. X
30iliCHeHHs B MaclTabi Ce30HHMX i 6araTopiuHMX LMKIIB YNCENbHOCTI NOB'sA3a-
He i3 3aKOHOMIpHMMK 3MiHaMK AemorpadiyHol i PYHKUIOHANLHOT CTPYKTYpU
nonynauiin nig vyac Unkny. Y 6aratopiuyHuX LMKIax 3aKOHOMIPHI 3MiHW BIKOBOI
CTPYKTYpW MPAMO MOB'A3aHi 3 XapaKTepom MpoLecy penpoayKuii i B 3HauHil
Mipi NieXaTb B OCHOBI AMHaMIKV HapOayKyBaHOCTI | CMTHOETI.

3Ha4HMin MaTepiasn, OTPUMaHWIA NPW BUBYEHHI Pi3HUX BUAIB IPU3YHIB i
[EeAKNX THLUIMX TBapWUH, CBiAYUTb, LLO AMHaMiKa BIKOBOrO CKnagy i eKonoro-
(hizionoriyHnx BNaCTMBOCTEN TBAPUH Ha Pi3HUX (pasax LMKIY BUSBSE BENU-
Ky MNOLIOGHICTb 3 aHaforivyHVMKN BiAMIHHOCTAMU CE30HHUX BIKOBMX KOropT
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(reHepauiin). Lle BMpaxaeTbCs B TOMY, LIO B POKM HApOCTaHHA YMCENbHOCTI
nicnsa genpecii MONOAI TBapvHWU LUBMAKO A03PiBalOTh i MOYMHAKTL PO3MHO-
)KYBaTMCS BXE Y PiK CBOro Hapo[KeHHA. BecHsHI reHepadii B Taki poku ga-
0Tb [eKiNbKa BUBOAKIB. 3aBAAKM LbOMY 3arasibHa TPMBasiCTb penpoayKLii-
HOro nepiogy MOXe 3Ha4YHO 36iNbLUYBATMCA. Y POKK MNiKY i NOA&IbLLIOrO cna-
[ly uncenbHOCTI CNOCTEPIracTbCA 3BOPOTHE SBULLE: A03PiBAHHSA MONOANX ae
YMNOBi/IbHEHO, B BGifIbLLOCTI BOHN He 6epyTb y4acTb B PO3MHOXEHHI B PiK CBO-
ro HapOLYXKEHHS.

TakvM 4YMHOM, AMHaMiKa YMCeNbHOCTI TBapWH € 30BHILLHIM BUPa3oM
BCi€l cyMun B3aemofii nonynauii i3 30BHILWHIMK i BHYTPIWHIMX yMoBaMK Ti
XUTTS. 3MiHM YncenbHOCTI BigbyBatoTbCs Mif BAAUBOM CKNaAHOMO KOMMEK-
CY YUMHHUKIB, Aia AKMX TPaHCHOPMYETLCS Yepe3 peryorodi BHYTPILLHLOMO-
NYNAUIAHI MexaHi3mu. Tpu UboMy 3MiHW YMCEeNbHOCTI 0COBWMH TiCHO MOB'A-
3aHi 3i CKNaHOK AMHAMIKOK CTPYKTYpW nonynsauiid Ta il HaliBaMBILLIMX
napameTpiB nonynauii. AuHaMiuHICTb XapaKTepusye He TiNlbKW YNCENbHICTb
nonynauii, ane i ix ¢yHAameHTa/llbHi BNacTMBOCTI. [OUiNbHO po3rnsgaTui
AVNHAMIKy YMCEeNbHOCTI NoNynsauii, K UMKAKW, WO BigobpaxatoTb iHTerpoBa-
HWIA pe3ynbTaT CKNaAHWUX BHYTPILUHLONOMYNAUIAHUX B3aEMWH i B3aeMoOAil
nonynauiid pisHUX BUAIB Y CKNadi NPMPOAHMX EKOCUCTEM.
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KOHTpONbHI 3annTaHHAa go posginy 13

1. Lo Take WBMAKICTb PO3MHOXEHHS i fKi napaMeTpu Ti BU3Ha4atoTb.

2. Ynm NOACHIOETLCA HecniBnaAiHHS eKCMOHEHLiiHOT Moaeni pocTy nonyns-
LiT 3 peanbHUMM NpoLecaMm 36iMbLUEHHS YACENbHOCTI.

3. LLlo onucye norictuyHa Mogenb 3poCcTaHHA nonynsuii.

4. LLlo xapakTepu3ye BUAOBa HOpMa MI04HYOCTI.

5. A1k noBs'A3aHa B1LOBa HOpPMA M/0AKYOCTI 3 hopMamMu NposBy Typ6oTH Npo
MOTOMCTBO.

6. FIKOtO 3a1eXHICTIO NOB'A3aHa TPUBANICTL XUTTA 3 NJIOAKYICTIO.

7. CKinbKu icHye (hyHAaMeHTasIbHUX TUMIB AUHAMIKN HaceneHHs. Y1um BOHK
XapaKTepu3yrThCs.

8. Lo nexutb B OCHOBI KOHLEMLIT €KONOriYHUX CTpateriii, po3pobseHol
P. Mak-ApTypom i E. YincoHom.

9. B yomy nonsirae K-cTpaTerisi BUXMUBaHHSA TBapWH.

10. B yomy nonsratoTb BiAMIHHOCTI BVXKMBaHHSA TBapWH - 3 I-CTPaTErieto.

11, AKi YUMHHUKM OWHAMIKW  YUCENbHOCTI He 3a/eXHi Bif  LWiSIbHOCTI
HacesneHHs.

12, AKi YAHHWKM SMHAMIKW YMCENTbHOCTI 3a1eXaTh Bif LWiSIbHOCTI HaCeNeHHs.

- 203 -



BUKOPVNCTAHA | PEKOMEHAOOBAHA
HABYAJIbHA NNITEPATYPA:

binascbkuin IM.0., byTtueHko J1.I. OcHoBu ekonorii. -K.: Mli6pa, 2004. -
367 c.

Mungpos A. M. TonynsaymoHHasa akonorvs. -M.: N3g-so MY, 1990. -
192 c.

ony6eus M.A. Ekocuctemonoris. - f1bsis: Monni, 2000. - 316 c.
Monybeup M.A. CepenoBumiie3HaBcTBO (iHBaipomeHToNOris). - JIbBiB:
MaHyckpunT, 2010. - 176 c.

Dxurupeii B.C. Ekonoria Ta 0XOpOHa HaBKOWLWIHBLOMO MNPUPOAHOr0
cepeposmLla. - K.: 3HaHHA, 2002. - 203 c.

Kyuepsisuii B.IN. ¥Ypboekonoris. -/1beis: CeiToy, 1999. - 359 c.
Kyuepsisuid B.MN. Ekonoris. -/1bBiB: CsiToy, 2000. - 500 c.

MenbHnuyk M.A., TaiiyeHko B.A., Tpuroptok LI., Ay6posiH B.O.,
Ualika B.M. CNoBHUK Haliy)XXMBaHiLLMX TePMIiHIB 3 ekonorii, 6ioTexHono-
rii i 6ioeHepreTukn. -K.: Bug. HYBIlN Ykpainu, 2009. - 293 c.
MycieHko M.M., Cepebpskos B.B., bpaitoH O.B. Ekonorifd. OxopoHa
npupoaun. CnoBHUK-A0BIgHMK. - K.: 3HaHHS, 2002. - 551 c.

®neiuvad B.C. CucTeMHble MeTOAbl B 3Konorum // Ctatuctuueckme Me-
TOAbl aHaM3a MoYB, PacTUTENILHOCTU U UX CBA3W. - Y(ha: bawkup.duon.
AH CCCP, 1978.-c.7-28.

XpucTogopoa H.K. OcHOBbI 3Konorun.-BnagmeocTok: JlanbHayka,
1999.-347 c.

Llapuk M.B. MonynsuiiiHa ekonoris. KepyBaHHs nomynsuismu. J1bBiB:
Bua. NIHY, -2005. - 100 c.

UepHoeaH.M., bbinosa A.M. O6was skonorusa. -M.: N3g. MY, 1999.
-494 c.

LLnnos W. A. Skonorus. -M.: Beicwas wkona, 2001. - 512 c.



NOJATOK

OCHOBHI EKOJIOTIYHI 3AKOHN
(3a MycicHko M.M., Cepebpsikos B.B., BpaiioH O.B. Ekonorisi.
OxopoHa npupoan. CnoBHUK-A0BIAHMK. -K.: 3HaHHsA, 2002. . 551 c.)

3akoH Bepa - B MMiBHIYHIN NiBKYAi Teyia pivukn nigmuBae npasuii be-
per, B MNMiBAEHHIl - niBWiA.

3akoH 6ioreHHoT Mirpauii aTomis (B.l. BepHagcbkoro) - Mirpauis
XiMIYHMX efeMeHTIB Ha 3eMHili NoBepxHi i B 6iocdepi 3aranom BigdyBaeTbCs
3a 6e3nocepeaHbOi yyacTi XMBOI pevoBuHM (BbioreHHa Mirpauis) abo B cepe-
posui (Or, COr, H2 Towo), reoximiyHi 0co6/1MBOCTiI AKOr0 3yMOB/IEHI YKMBOKD
peyoBUHOI0, K TI€K, O HUHI Hacense biocdepy, Tak i Ti€lo, AKa gisna Ha
3emMni NpPOTAroM Yyci€l reonorivHoi icTopii.

3aKoH BifJHOCHOT He3ane>KHoI afjanTalii - cTyniHb BUTPUBAIOCTI A0
6yAb-AKOro (haktopa He BW3Ha4ae BiAMOBIAHOT €KONOMiYHOT Ba/IEHTHOCTI BU-
[ly BiHOCHO iHLIMX thakTopiB.

3aKoH B3aEMOAIIOUMX (PaKTOPiB - B MPUPOLHMX YMOBAxX OKpeMi
YMHHUKW [il0Tb He i30/1b0BaHO, a B3aEMOMOB'A3aHO, NPU LbOMY iX posb
MOXXe ICTOTHO TpaHc(opMyBaTUCA.

3aKoH BIAMOBIAHOCTI PIBHS PO3BUTKY BUPOOHUUUX CUN MPUPOAHO-
PECYPCHOMY NOTEHLiany - PO3BMTOK BUPOOHUYMX CUN BiAOYBAETLCS BiHOCHO
MOCTYMNOBO [J0 MOMEHTY Pi3KOro BUCHaXKeHHS NPUPOLHO-PeCcypCHOro noTeHLia-
Ny, WO XapaKTepu3yeTbecs AK ekonoriyHa kpusa. Kpusa BupillyeTbes LWins-
XOM PEBOMOLIAHUX 3MiH BUPOBGHUYMX CUN.

3aKoH BHY TPiLLHbLOI PIBHOBArM - PeYOBMHa, eHepr is, iH(opmalis i au-
HaMiYHi NOKa3HMKM OKPEMUX MPUPOAHMX CUCTEM i TX iepapxisi B3aEMO3B'si3aHi
HaCTifNIbKK, WO 6yAb-sKa 3MiHa 0AHOr0 3 HUX BUKAUKAE CYMYTHI (DYHKLiOHa-
NbHO-CTPYKTYPHI KifbKiCHI 1 SKICHI 3MiHK, WO 306epiraloTb 3arasbHy Cymy
PEYOBMHHO-EHEPreTUYHOI, iH(OPMaUiliHOT Ta AMHANAYHOI XapaKTepucTUK
cucTem, de Ui 3mMiHM BigOyBatoThea, abo B iX iepapXil.

3aKoH [ay3e - Te came, WO W MpuUHLUN BUKTIOUYeHHS . ®. [ayse.

3aKOH reHeTMYHOr0 Pi3HOMaHI T TS - BCe XXMBE BifPi3HAETLCS MiX CO-
6010 | Mae TeHAeHLI0 A0 36inbLIeHHs 6ionorivyHoI pisHopigHOCTI. [BOX reHe-
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TUYHO abCOMOTHO OfHAKOBMX 0COBMH (KPiM OAHOSMLIEBUX GM3HIOKIB, KO-
HiB, LLO He MYTYIOTb, BEreTaTUBHMX NiHI Ta HeGAraTbOX IHLWWX BUHATKIB),
a 1M 6inbLue BUAIB Y Npupogi 6yTn He MOXe.

3akoH romonoriyHmxpagis M.1. Basinosa - 1) reHeTU4HO 6113bKi BUAN
i poan XxapakTepu3ytoTbeca NOLIGHUMU psgamMmn CnafkoBoi MiHAMBOCTI 3 Ta-
KOO BipOrigHICTIO, LU0, 3HAOUN psL (hopM Y Mexax 0fHOro BUAY, MOXHa ne-
peabavnTy HasBHICTb NapanenbHUX POPM B iHLWNX BMAIB Ta poais. Yum reHe-
TUYHO BMKYe PO3MilLLlEHI B 3ara/ibHiil cucTeMi poam Ta BuAW, TM Ginblua
NOAIGHICTb ¥ pagax X MIHAMBOCTI; 2) Lifi pOAMHM POCMH 3arasiom XapakTe-
PU3YOTbCS NEBHUM LMKIOM MiHMBOCTI, LLO MPOXOAMUTL Yepes yci poau Ta
BUAW, AIKi CTAHOBMATb POAMHY.

HwWHI BiH (hOpMyNOETLCA HACTYMHUM YMHOM: CMOPIAHEHI BMAKW, POAW,
POAMHW | T. 4. MICTATb FOMOMOMIYHI FeHW Ta MOPALKM TeHiB Y XPOMOCOMaX,
NoAiGHICTb SIKUX TUM GinbLUa, YUM EBOSHOLIHO BAMKYI TaKCOHK, L0 MOpiB-
HIOKOTbCA. [TOMOSIOria reHiB y cnopigHeHUX BUAIB BUSBASETLCA B NOAIGHOCTI
PSAAIB TX CNafKOBOI MiHAMBOCTI.

3aKOH rpaHNYHOTYPO>XKAMHOCTI - MiABULLEHHS YPOXKANHOCTI MaE Te-
HAEHUIO 40 YNOBINIbHEHHSA 33 YMOBW HEOOIPYHTOBAHOO 30i/bLUEHHS KiflbKO-
CTi BHECEHMX A06PMB.

3aKOH €eBOMIOLLIMHO-EKOMONYHOI HE3BOPOTHOCTI - EKOCUCTEMA, LU0
BTpaTUa YaCTUHY CBOTX €/IEMEHTIB UM 3aMiHMNACA Ha iHLIY BHaCcNijoK Auc-
6anaHcy KOMMOHEHTIB, He MOXXe MOBEPHYTUCA Y CBIll BUXiAHWUIA CTaH, AKLWO
B XOfi LIbOro npouecy Bigdynucsa eBoNHOLiAHI (MiKPOEBONKOLiAHI) 3MiHN B
EKOMOTiYHNX enemeHTax (Lo 36epernncs Ym TMMYacoBO BTpadeHi). 3akoH
BaXK/IMBMIA 3 TOTO MOrNs4y, WO, OCKifbKM NOBEPHYTW €KOCUCTEMY B Monepea-
Hili cTaH He MOXXNINMBO, TO A0 HET CNif CTaBUTUCh SIK A0 HOBOMO iHAMBIAYanb-
HOr0 MPUPOSHOr0 YTBOPEHHS, HAa AKe HeMpaBOMIpPHO MEPeHOCUTW BWAB/EHI
paHile 3aKOHOMIpHOCTI. Hanpuknag, peaknimaTusauia (peiHrpoaykuis) Bu-
[iB Hepifko 3AIMCHIOETLCA (Yepe3 HaraTo pokiB) (hakTUUHO Y BiJHOBMEHY
ekocucTeMy i PyHKLiOHaIbHO BiANOBIfae 3BMYaiHIN aknimaTusauii (iHTpogy-
KUiT) BUAY, a He MOBEPHEHHIO MOro B NonepeaHi LeHo3u.

3aKOH eK0NOoriyHoT Kopensyii— B eKocucTeMi, AK i B 6yAb-KOMY iHLLO-
MYy LiniCHOMY NPUPOAHO-CUCTEMHOMY YTBOPEHHI, 0C06/MBO B BGiOTUYHOMY
YrpynoBaHHi, BCi BUAW, LLIO BXOAATb A0 Hel, Ta abioTUYHI €KONOTiYHI KOMMNOHe-
HTa (DYHKUiOHa/IbHO BifnoBifatoTb OAWMH ogHOMY. BunagaHHA OfHI€El YacTUHU
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(HanpvKnag, 3HULEHHA BUAY) HEMUHYYe MPU3BOAUTL 4O 3HUKEHHS BCIX IHLUMX
TICHO NOB'A3aHMX 3 HEHO YaCTUH CUCTEMU Ta A0 (DYHKLiOHANbHOT 3MiHW Linoro B
MeXax 3aKOHY BHYTPILWHbLOT ANHAMIYHOT piBHOBaAru.

3aKoH (3aKOHOMIpPHICTb) 3pOCTalyoi pOAIYOCTI — arpoTexHiyHi
Ta iHWIi NporpecuBHi MeToAM BefAEHHSA CifIbCbKOrO rocnogapcrsa, Lo
3'ABNAIOTHCA B NPaKTULi 3eM1epo6CTBa i 3a6e3neyyoTb 3pOCTaHHA MPOAYK-
TUBHOCTI 3eMe/b.

3aKoH (3aKOHOMIpPHICTb) HEOOMEXKEHOCTI Mporpecy — pPO3BUTOK Bif,
MPOCTOro A0 CKNafHOro He OOMEXEHWA. Y Mexax 6i0oriyHol gopmu py-
Xy Matepil 3aKOH MOXHa ChopMy/oBaTL SK A0BiYHe, Be3nepepBHe i abconto-
THO HeoOXifHe MparHeHHA XXMBOro A0 BiAHOCHOT He3aneXXHOCTI Bif YMOB Ha-
BKOJ/IMLLHLOIO cepegoula. Lle came cnocTepiraeTbCs i B MeXax CouiabHOT
(hopmu pyxy matepii.

3aKOoH 36iHEeHHS Pi3HOBUAIB YXKUBOTPEUYOBMHU B OCTPIBHUX T 3ryLLIEHHAX
I.®. XnibMi — iHAMBIA, cucTema, WO (YHKLIOHYE B CEPeoBULLI 3 HKYUM
piBHEM opraHi3auii, HiX i BMaCHMWIA piBeHb, € NPUPEYEHOD: NOCTYMOBO BTpPa-
yakouM CBOKD CTPYKTYPY, BOHa uepes AesKuiA Yac PO3UMHUTLCSH B HABKOSMMLL-
HbOMY CepefoBULL.

3aKOH 30i/bLLIEHHSI PO3MIpIB TaMacy opraHiaMmiBy (ifloreHe TUYHIM rinuj
Kona ifleHepa — 3 NAMHOM FeonorivyHoro Yacy (opmu, L0 BUXMBAOTb, 36i-
NbLUYIOTL CBOT po3mipy (a, OTKe, N Macy), a Aani BUMMpaloTb. OpraHiamu,
O MaloTb 3HaYHy Macy, AN NigTPUMaHHs BnacHoi Macu notpebyroTb 3Ha-
YHOT KiNbKOCTi eHeprii, (hakTU4HO Ki. MPOTUCTOAHHA npouecam eHTponii
3abe3neyye 36i/bLLIEHHS PO3MIPIB OPraHi3MiB, Ke CPUUMHIOE BIAXUNEHHS Bif
3aKOHY OMTUMaIbHOCTI Y 6iK 36i/bLUEHHS, WO, AK NpaBuio, Npu3BoAUTL 40
BYMUPAHHSA JOCUTL BEIMKUX OpraHi3mis.

3aKOH 36inblWleHHA cTyneHs igeanbHocTi . JleibHiua,
"edpeKT 4ewmpcbkoro kKoTa' J1. Kepponna — rapMOHIliHICTb Big-
HOCUH MiX YaCTUHaMW CMUCTEMM iCTOPUKO-eBOMIOLLIAHO 3pocTae (cuc-
TeMa MoXe 36epiratun QyHKUIT B pa3i MiHiMi3aLii po3mipiB — KiT, WO
TaHe 3 XBOCTA, BXE 3HUK, ane Woro MOCMIlLKy Lp BMAHO).

3akoH 3BOpOTHOCTI Biocthepn - Giocthepa nicnsa NPUNUHEHHA BNIUBY
Ha TI KOMMOHEHTW aHTPOMOreHHMX (PaKTOpiB HaMaraeTbCs MOBEPHYTUCH [0
nonepeLHLOro cTaHy, To6To 36epertu (BiAHOBWUTWU) €KONOriYyHY piBHOBAry i
CTanicTb.
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3aKOH KOHCTaHTHOCTI B.l. BepHafCbKOro — KifbKiCTb XMBOI peyo-
BUHM Giocthepn (ANs AaHOro reosorivyHoro Mepiogy) € KOHCTaHTOH. TiCHO
NoB'A3aHNIA i3 3aKOHOM BHYTPILLUHLOT JMHAMIYHOT PiBHOBAru i € oro Kinb-
KICHUM BUPaXEHHAM y MacliTabax 6iocthepn 3emni 3araniom. 3rigHo i3 Lum
3aKOHOM, 6y[b-fiKa 3MiHa KiNbKOCTI YXMBOI PEUYOBMHMU B OLHOMY 3 PErioHiB
6iocepy HEMMHYYe CNPUYMHUTL 3MIHW TakKol camoi BEIMYUHU B SIKOMYCb
iHLIOMY PErioHi, ane 3 NPOTUNEXHUM 3HAKOM. 3a3BMYali BUCOKOPO3BUHEHI
BUAW Ta eKOCUCTEMW BUTICHAIOTLCS IHLIMMW, LU0 CTOATb Ha €BOSIOLiAHO
(ans ekocMCTEM — CYKLECIIHO) BiIHOCHO HVXX4YOMY piBHi. BucHoBKOM 3a-
KOHY € NpaBuio 060B'A3KOBOr0 3aM0BHEHHS €KOMOTYHUX Hilll, @ ONocepeaKo-
BaHO TaKOX MPUHLMN BUKNOYeHHA [.®. ["ay3e.

3akoH kopenauiinK. KioBbe — B opraHiami, siK LinicHiiA cuctemi, BCi vac-
TUHM BiANOBIJAIOTL OfiHA OfHIN AK 3a 6yA0BOIO (3aKOH MiANOPSAKYBaHHSA Op-
raHiB), Tak i 3a QyHKLiAMM (3aKOH NigNopaaKyBaHHA (hyHKUiN). 3MiHa OA4Hi-
€l YacTUHM opraHi3amy abo OKpeMoi PYHKLii HeMUHYYe NPU3BOAUTL A0 3MiH
IHLLMX YaCTWH UM DYHKUIA. [1ns ekonoril Mae 3HauYeHHs SK aHanor Ta sK 3Mi-
CTOBa nepefymMoBa (POPMY/IHOBaHHS 3aKOHY €KOJOriYHOI Kopensauil Ta 3aKoHYy
BHYTPILLUHbLOT ANMHAMIYHOT piBHOBAru.

3akoH Makcuminaauii eHepriii I". Ogyma Ta 0. Ogyma— y cynepHuUT-
Bi MDX cuCTemMaMM BMXMBaE (36epiracTbcs) Ta 3 HUX, SIKa HaMiHTEHCKBHILLE
CNpUSe HaaXOLXXeHHIO eHeprii i HaleeKTUBHILLE BUKOPUCTOBYE MaKCU-
ManbHYy Ti KifbKicTb. Taka cuctema: 1) CTBOPHOE HarpomamkyBadi (CXOBMLLA)
BMCOKOSKICHOT eHeprii; 2) BUTpayae NeBHY KiflbKiCTb HarpoMamXeHoi eHep-
rii Ha 3a6e3neyeHHs HaAXOMKEHHS HOBUX MOPLiA eHeprii; 3) 3abesnevye
KpYroo6ir pi3HWX peyoBMH; 4) CTBOPKE MEXaHi3MWU peryntoBaHHs, SKi nigr-
PUMYIOTb CTIMKICTb CUCTEM Ta IXHIO 3[4aTHICTb NPUCTOCOBYBATUCS [0 3MIHHMX
YMOB; 5) Hanarogxye 3 iHWWMKU cucTeMamy 0BMiH, HeobXigHMA gns 3a-
6e3neyeHHs nNoTpeb B eHeprii cnewianizoBaHWMX BUAIB. 3aKOH MOXHa pPo3r-
NAAaTV TaKoX SIK 3aKOH MaKcuManisalii eHeprii iHhopMaLii: HaiycniwHiwi
LLIAHCKM CTOCOBHO CaMO36epeXXeHHsi Ma€ CUCTEMa, SIKa HalibiNbLUOK Mipoto
CMpUSie HAAXOMKEHHIO, BUPOONEHHIO 1 ePEKTUBHOMY BUKOPUCTAHHIO eHepril
Ta iH(hopmMaLii.

3akoH Makcumymy GioreHHoi eHepril B.l. BepHagcbkoro-E. C. Bayepa
— 6ypfb-AKa 6ionorivHa i 6ioKoCHa cuctema, WO nepebyBae B CTaHi CTIMKOT
He36anaHcoBaHOCTI (TOOTO AMHAMIYHOT, pyXOMOT piBHOBarn 3 HaBKOMULLHIM
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cepefoBMLLEM) Ta €BO/IOLIHO PO3BMBAETLCS, 30i/bLUYE CBIil BNAMB Ha cepe-
JOBYLLE.

3aKoH MiHiMymy Jli6ixa — BUTPMBAICTb OpraHi3aMy BM3HAYa€ETbCA
HalicnabKilLO NMaHKOM B NaHLOTY AOr0 eKOMOriyHNX MoTped, TO6TO XUT-
TEBI MOX/MBOCTI OpraHiaMy NiMiTYIOTbCA E€KOMOFYHUMU YMHHUKaMMU,
KiNIbKICTb 1 SIKICTb IKNX 6/M3bKI 10 HEOOXIAHOro ANns opraHiamy abo ekocu-
CTeMW MiHIMyMY; noganblue iX 3HWKEHHA NPU3BOAMTb A0 3arubeni opraHis-
My abo JecTpyKuii eKOCUCTEMN.

3akoH He3BOPOTHOCTI esontouii J1. lonno — opraHism (nonynsuis,
BU) HE MOXKEe NMOBEPHYTWCA B NMOMEPEAHili CTaH, TOGTO CTaH, Y IKOMY nepeby-
Ba/IN AOT0 NPeaKu.

3aKoH HeobXigHOro pisHOMaHI T THA — 6y/b-Ka NPMpPoLHa CUCTeMa He
MoXXe 6yTu chopmoBaHa 3 abCONOTHO OAHAKOBUX E/TEMEHTIB.

3aKoH 06Me>KEHOCTI NMPUPOAHUX pecypciB — YCi NPMPOAHI pecypcn (Ta
YMOBK) 3eMAi BUYEPTTHI.

3aKOH OAHOCMPSAMOBAHOCTI MOTOKY EHEprii — eHeprisi, Ky OTpuUMYe
YrpynoBaHHs (eKocucTema) i 3aCBOKOKOTL MPOAYLEHTU, PO3CIKOETLCSH abo pa-
30M 3 IXHbOI 6ioMacol0 6e3N0BOPOTHO NePefaeTbCst KOHCYMeHTaM NnepLuoro,
Apyroro i T. 4. piBHiB, Aani pegyueHTam 3 ocnabneHHsM NOTOKY Ha KOXXHOMY
3 TPOGhiYHMX piBHIB BHaCcNifoK nepebiry npoLecis, WO CynpoBOLKYIOTL AM-
XaHHS.

3aKOH ONTUMa/IbHOCTI — 3 MakCUMa/IbHOK e(EKTMBHICTIO Byab-AKa
cuctema (hyHKLIOHYE B MEBHWX MPOCTOPOBO-4acoBMX Mexax (abo: >kofgHa
CMUCTEMA He MOXE 3BYXYBAaTWUCHA UM Po3LIMproBaTUCS 6e3MeXHO). 3rifgHo 3
(hyHAAMEHTaIbHUM MOMOXKEHHSM Teopii cucTeM, posMmip 6yab-SKOi CUCTEMM
NOBWMHEH BifNOBIaTH Ti (YHKLIAM.

3aKOoH NagiHHSA NPMPOAHO-PECYPCHOMO NOTEHLUiany — y MeXax OgHIel
CYCNi/IbHO-eKOHOMIYHOT (hopmaLii (cnocoby BUPOBHWLTBA) | O4HOIO TUMY Te-
XHOJIOTi/A MPUPOAHI pecypcun CTaloTb AeAani MeHLW JOCTYMHUMUK, NOTPeOYIOTh
36iNbLUEHHA 3aTpaT npawi i eHeprii Ha X BUA0OYBaHHSA Ta TPAHCMOPTYBaHHS.

3akoH nepiofnyHoi reorpaivHoi 3oHanLHOCTI A puropbea-M. byau-
Ka — 3i 3MiHOK (hi3nKo-reorpadiyHMX NoACiB aHaMOriyHi NaHAWapTHI 30-
HY Ta fAesiKi TXHi 3ara/sibHi BNacTMBOCTI NepiognyHO NOBTOPIOKOTLCA. BcTaHo-
B/IEHa 3aKOHOM MEPiOAMYHICTb BUSIBASETLCA B TOMY, LUO BEAUUMHU iHAEKCY
CyXOCTi 3MIHIOKOTLCA B Pi3HMX 30Hax Bif 0 fo 4-5, Tpudi M nontocamu Ta
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eKBaTOPOM BOHW HabnMXatoTbCA A0 OAUHULI UMM 3HAYeHHAM BiAnoBidae
HaliBMLa 6ionoriyHa NpoAyKTUBHICTL NaHAaWwagTy.

3akoH nipamigwv eHepriii P. fliHgemaHa, npasuno 10%, npasuno JliHge-
MaHa — 3 OAHOr0 TPO(iYHOro piBHA €KONOriYHOT Nipamign Ha iHWWA 1T pi-
BeHb Y cepefiHbOMY NepexoamTb He Ginblue 10% eHepril.

3akoH (NpaBwio) MOBHOTW CKMAA0BUX CUCTEMU — KifbKIiCTb (hyHKLIO-
Ha/lbHWX CKNafoBMX CUCTEMM Ta 3B'A3KIB MiXK HMW NOBUHHA 6YTI ONTUMaSbHOO
6e3 HecTaui Un HaZ/ILLIKY.

3aKOoH NOCNiJOBHOCTI NPOXOA>KEHHS (ha3 PO3BUTKY — (hasu pO3BUTKY
NPUPOAHOT CUCTEMM MOXYTb NPOXOAWTU NULLE B €BOKOLIAHO 3aKpinaeHoMYy
nopsgky (icTOpMYHO, eKONoriyHO 3yMoBneHOMY™), Bif BiAHOCHO MPOCTOro Ao
CKNafiHoro, K Npasusio, 6e3 BUNafaHHs MPOMDKHUX eTaniB (OAHaK, MOX/u-
BO 3 HaA3BMYaNHO LUBUAKMAM TX NMPOXOMKEHHSIM abo eBOMIOLIAHO 3aKpinne-
HOLO BiACYTHICTIO).

3akoH (MpWHUMN) "‘eHepre TWUYHOI NPOBIAHOCTI" — MOTIK PeYOBUHN,
eHeprii Ta iHthopmaLii B c1CTeMi 3arafiomMm mae 6yTn HaCKPIi3HUM.

3aKOH NPUCKOPEHHS eBoNtoLiT — 1) WBUAKICTb (HOPMOYTBOPEHHS 3
NIMHOM Fe0/I0riYHOr0 Yacy 36inbLUYETbCS, a CepeaHs TPMBANICTb ICHYBaHHS
BUAIB B CepefuHi 6iNnbLIOi 32 PO3MIPOM CUCTEMATUUYHOI KaTeropii ameHLy-
€TbCA; 2) 6iNbLI BUCOKOOPraHizoBaHi (hOpMU iCHYIOTb MPOTArOM KOPOTLLOro
yacy, Hi>XX HU3bKO OpraHi3oBaHi.

3aKOH pPiBHO3HAYHOC T i BCIX YMOB XU T TS — BCi NPUPOAHi YMOBM cepe-
[oBULLA, AKI HEOOXIAHI AN XMUTTS, BigiipaloTe pPiBHOLIHHY pofib. B cinbCb-
KOMY rocnogapcTai 0C06/IMBO aKTya/lbHUM € 3aCTOCYBaHHS OKPeMOro Bunag-
Ky — 3aKOHY CYKYMHOCTI (CninbHOT A4iT) NpypogHUX YUHHWKIB.

3aKOoH PO3BUTKY NPUPOLHOI CUCTEMM 38 paxyHOK AOBKT NS - By/b-AKa
MpUpofHa cucTema 3JaTHa PO3BMBATUCA TiflbKN 32 PaxXyHOK BUKOPUCTaHHS
maTepianbHO-eHEPreTUYHUX Ta IHPOPMaLIiHUX MOXINBOCTEN CepefoBULLA,
o i oTouye. ABCOMHOTHO i30/1bOBAHNIA CAMOPO3BUTOK CUCTEMW He MOX/N-
BUIA.

3aKOH CUCTEMOreHe TUUYHMIN — 3HaYHa KiflbKiCTb NPUPOAHUX CUCTEM (Y
T. Y. T€ONOTiYHI YTBOPEHHS, OCOOMHKM, GIOTUYHI YrpynoBaHHs, eKOCMCTEMU
TOLLO) Y CBOEMY iHAMBILYyalbHOMY PO3BMTKY NMOBTOPHOIOTL Y CKOPOUEHIii dopmi
€BOJIIOLIAHMIA LUNSAX PO3BUTKY BNACHOT CUCTEMHOI CTPYKTYpPU - 3aKOHOMipHe
NPOXO4XKEHHA NEBHUX (Y T. Y. NPOMIKHUX) (pa3, HEXTYBaHHA AKUMKU POBUTL
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HEMOXX/TMBUM [OCATHEHHSA GaXKaHOI MeTH.

3aKoH CUCTEeMONepioAUYHNIA — NPUHLMNN CTPYKTYpHOI OyaoBu of-
HOPIAHUX NPUPOAHUX cCUCTeM B iepapXiYHOMY MignopsaKyBaHHI Ta Kepy-
BaHHA HUMW, CKNafaHHA NPUPOAHMX CUCTEM OAHOrO piBHS opraHisauii (ie-
papxiT), NOBTOPHOIOTLCS 3 AESKOK MPaBULHICTIO 3a/1€XHO Bif AiT €ANHOIO
CUCTEMOYTBOPHOHOUOIO YMHHMKA (KOMMAEKCY YMHHIKIB).

3akoH cnagato4oi Bigaadi A. Twopro-T. ManbTyca - 36inbLUeHHS
BABIYi KiNbKOCTI NpaviBHUKIB, Wwo 06po6nanTs oguHuto MOW) C-T. yrigs, He
3abe3neyye BignoBigHOro (BABiYi) 30iMbLIEHHA BPOXKaK, a firwe fae 3Mory
0TPMMaTK AesKy L0AATKOBY Oro KinbKicTb.

3akoH cnagHoipogroyocTi - 1) y 3B'3Ky 3 MOCTIAHUM 30MpaHHAM
BPOXato, NOPYLLUEHHAM NPUPOAHUX NPOLECIB FPYHTOYTBOPEHHS Ta NOCTIlA-
HMM BMPOLLYBaHHAM MOHOKYNbTYPU Y IPYHTI HarpoMaiXyroTbCA TOKCUYHI
PEYOBMHMU, L0 BUAINAKOTLCS POC/MHAMKU, BHACAIAOK 4Oro Ha 06pobntoBaHUX
3eMAAX MOCTINHO 3HWXKYETLCA MPUPOLHA POAIOMICTL IPYHTIB. 3aKOH € cre-
LiiaNnbHUM BUMAAKOM, WO AOBOAWTL AIEBICTb 3aKOHY MiHiMymy HO. Jlibixa Ta
3aKOoHy TonepaHTHocTi B. LLendopaa. BiH cnpaBegnunBuii y Bunagkax, Konu
KiNIbKICTb, Hanpuknag, 4o6puB Ha NOMsAX MepeBULLYE 34aTHICTb POCANH 3a-
CBOKOBATY X, O NPU3BOAWUTL A0 BUMMBAHHSA XiMIYHUX PEYOBWMH i 3abpyn-
HeHHs (eBTpoikaLii) Boaw.

3aKoH CNpsIMOBAHOCT i €BOMIOLIT — 3aranbHWUiA Xig eBOMOLIAHNX Npo-
LIECiB 3aBXAW CNPsSIMOBaHWIA Ha MPUCTOCYBaHHSA A0 FEOXPOHOMOTNIYHO 3MiHHMX
YMOB iCHYBaHHS i 06MeXeHUA HAMK. 3aKOH NOSICHIOE, YOMY Bif6yBacTbCA 3a-
KOHOMipHa 3MiHa (hopMm XMBOro (Hanpuknag, CrpsAMOBaHICTb JOMIHYE Haf
BUMAAKOBICTHO, X04a MiHMBICTb iHOAI ByBaE BMMALKOBOID).

3aKOH CyKynHOCTi NpmpogHux YnHHKKIB (E. MiTuepnixa. A. TiHemaHa.-
K Bayne) - 1) BeniMUMHa BPOXatO 3a/1eXKNTb He Bif OKPEMOro, HaBiTb fliMi-
TYKOUOr0, YNHHKKA, a Bif, YCIi€l CyKYMHOCTi eKONOriYHUX YNHHMKIB OfHOYa-
CHO. YacTku i (KoedilieHT 4il) KOXXHOIO OKPEMOro YMHHMKA B CYKYMHOMY
BMN/MBI Pi3Hi | MOXYTb BYTW 064YMCNEH; 2) 3 YCiX HEOBXiAHUX YMHHUKIB Ha-
BKO/IMLLHBLOIO CepefoBuLa LWinbHICTL nonynsuii 6ionoriyHoro sugy (Big,
HyNs 40 MaKCMMasbHOI YMCenbHOCTI) BU3HaYae TOW, WO aie Ha cTagii (casi)
PO3BUTKY OpraHiamy, ka Ma€ HaiMeHLLY eKO/OriYHy BaNleHTHICTb, NPMYOMY
[liEe B KiNIbKOCTAX i 3 iHTEHCWBHICTIO, HaWBiAAaneHILLMMKM Bif ONTUMYMY, He-
006XigHOro Ans BMAY Ha AaHiin cTagii (hasi) po3suTKy. B Takomy dopmynto-
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BaHHI 3aKOH CnpaBefMBUWIA NLLIE 33 YMOBU, L0 OPraHi3My caMi akTUBHO He
BMOMPaOTb HEOOXIAHOIo AN HUX 3 HABKONMLIHLOMO CepefoBuLLa i He 34aTHi
3MiHIOBaTH 1A0ro.

3aKOH CYKLECIHOro ynoBiflbHEHHA — MpoLecy, Lo BigdyBaloTbCs B
3pinnx 3piBHOBaXKEHUX cucTeMax, siKi nepebyBaloTb Yy CTabislbHOMY CTaHi,
AK NpaBwo, BUABNAIOTL TEHAEHLIIO [0 YNOBi/IbHEHHS.

3akoH TonepaHTHOCTI (B. LUendoppa) — AIMITYHOUMM YUHHUKOM
npouBiTaHHSA opraHismy (Bugy) Moxe 6yTW AK MiHIMyM, Tak i MakCUMyMm
eKO/oriyHoro BNAMBY, Aiana3oH MK AKVMU BU3HaYae BENNUYNHY BUTPUBANO-
CTi (TONepaHTHOCTI) opraHiaMy Ao faHOro YNHHMKA.

3aKOH Y3rog>KeHHs pUTMIKN YacTUH (NigcucTem) — y cucTeMi K
y CaMOOpraHi3oBaHii €fHOCTI IHAMBIAYaNbHI XapaKTepucTUKX NiACUCTEM Y3-
rofKeHi Mixk coboto.

3aKoH ynopsAKoBaHOCTI 3aM0oBHEHHS MPOCTOPY Ta MpocTOpoBO-
4acoBOI BU3HAYEHOCT i — 3aNOBHEHHS NPOCTOPY BCEpeAMHI NPUPOSHOT Cu-
cTemMu 3aBAAKW B3aeMofii MixX i1 nigcuctemMamm ynopsiiKoBaHe Tak, WO dae
3MOry peanizyBaTucs romeoctaTM4yHUM BMAaCTUBOCTSIM CUCTEMU 3 MiHIMasb-
HAMW CYNepeyHOCTSMU MiX YacTMHamy BcepeduHi. MopyLleHHs NpupoLHOT
yropaKOBaHOCTI 3arM0BHEHHS NPOCTOPY B NPUPOAHUX CUCTEMAxX Y NPOLECi
BUKOPUCTaHHA NoTpebye AOAATKOBMX 3aTpaT i cun gnsa il nigTpumaHHa y
NPOAYKTUBHOMY CTaHi.

3aKoH YCKnaaHeHHs1 opraHisauji opraHismis K®. Pynbe; TpeTiil 3aKoH
esonoLii K.®. Pynbe — iCTOPUYHMIA PO3BUTOK XKMBUX OPraHi3MiB (a TakoX
YCiX iHWWUX NPUPOLHMX CUCTEM) 3YMOB/IOE YCKNAAHEHHSA X opraHisauii
LLNAXOM HapocTarouoi audepeHuiauii (posnodiny) yHKLIiA Ta opraHis
(nigcucTem), LLO BUKOHYHOTb L (hyHKLIT.

3aKoH (Pi3MKO-XiMIUYHOT EAHOCT i >KUBOT peyosuHn B.l. BepHancbkoro
— BCA XKMBa pevoBMHa 3eMni € (isnKo-XiMidHO egmHoto. LUKignuee gnsa og-
HIi€l YaCTUHWU XXMBOI PEYOBUHM HE MOXXE He BMIMBATU SKMMOCb YMHOM Ha
iHLWY T YacTuHy, abo WKiANMBe 41 OAHWUX BUAIB TBapWUH i iHWwMX. LLBua-
KicTb [f060py 3a CTilKicTO nonynsauii MpoTU LWKIAMBOro areHTa Npsmo
nponopuiiHa LWBMAKOCTI PO3MHOXEHHS OPraHi3miB Ta 4YepryBaHHs MOKO-
NiHb.

3akoHu ekonorii b. KommoHepa — 1) "Bce nos'sAzaHe 3 ycim"; 2) "Bce
Mae Kyauceb nogitmca™; 3) "MNpupoga 3Hae kpawe™; 4) "Hiwo He gaeTbea 3aaap-
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ma" (3a BCi BTPYYaHHs B MPMPOAHI NpoLecy foBeAerbcs po3nnaqysaTncs).

3aKOHU cucTemMu “xudKak->kepTBa'™ B. BosbTeppa — 1) 3aKOH nepio-
JONYHOTO LMKTY — MNPOLEC 3HULLEHHSA YXXEPTBU XMXKAKOM HEPiAKO Npu3BOAUTbL
[0 NEPIOANYHMX KOMMBaHb YMCENbHOCTI MOMYNALin 060X BUAIB i 3a1€XUTb
Lie TiNbKW Bif LWBWAKOCTI 3pOCTaHHA NOMyNsALiA XuXKaKa il XXepTBK Ta Mova-
TKOBOIO CMiBBifHOLUEHHA IX YMCENbHOCTI; 2) 3aKOH 306epPeXKeHHs CepeaHix Be-
NNYMH — cepefiHA YMCeNbHICTb NoNynALil 419 KOXHOro Buiy cTana Hesane-
)KHOIO BiJ NMOYaTKOBOrO PiBHS 3a YMOBM, L0 CneumgivHi WBNAKOCTI 36inb-
LUEHHS YMCeNbHOCTI NONy AU Ta eieKTUBHICTb XMXKalTBa € NOCTiHUMU; 3)
3aKOH MOPYLUEHHA CepefHixX BeMyYMH — Y pasi aHaloriyHoro NopyLUeHHS
ynceIbHOCTI NONy AL XmXKaka i XepTBM CepefHA YNCENbHICTb Nonynsauil
YKEPTBW 3pOCTAE, a NoNynsALiT XmKaka — 3MeHLLYETbCS.



Ekonoris TBapuH

OCHOBHI EKONOTIYHI NMPABUA

MpaBuna eKonorivyHi - CyKynHiCTb 3aKOHIB, NpaBw/, WO BU3HaYatOTb
(hYHKLiOHYBaHHA ekocucTeMy abo peakuili opraHismis, nonynsuiid, BUAIB Ha
CTiliKi 3MiHM NPUPOAHOr0 CepeaoBULLA.

Mpasuno AnneHa — BUCTYNarO4i YaCTUHW Tina TENJIOKPOBHUX TBapUH
Yy XONOLHOMY KniMaTi KOPOTLUI, HiX Y TENIOMY, TOMY B MepLIOMY BUMAAKY
BOHM Bif4al0Tb Y HaBKOMMLUHE CepefloBULLE MeHLUE TennoTu. Mpasuno An-
NleHa Mae 3Ha4yeHHs B 300/10riT Ta eKOo/orii TBapuH. HAKOKCb MIpOK BOHO
cnpaBefnMBe i ANs NaroHiB BULMX POC/WH, K NPaBWo, CKOPOYeHux Ha lMis-
Houi (B3arani B X0/04i) MOPIBHAHO 3 MiBAEHHWMW LIMPOTamMKn (TENIMMU
yMoOBaMu) BereTauii.

Mpasuno BeprmaHa — y TeNIOKPOBHUX TBAPUH, LLO BUSBNAIOTL Feor-
pagiyHy MIHAMBICTb, PO3MIpU Tina 0CO6WMH CTATUCTUYHO (B CepeaHbOMY)
6inbLUi y NoNynALiiA, WO MeLIKarTb Y XO0NOAHIWNX YacTUHAX apeany BuAy.
M. B. LWUMPOKO 3aCTOCOBYETHLCA B EKOMOTiT TBAPMH, X0Ua Mae il psifl BUHATKIB.

MpaBuno BaHT-Iothdha TepmoamMHamivyHe — npu NigBULLEHHI Temne-
paTypu Ha 10 °C B opraHi3mi BigbyBaeTbCA 2— 3-pa30Be MPUCKOPEHHS XiM.
npoueciB ((hakTUUYHO YacTO TPaNIATLCA BiAXWNEHHS Bif LbOro npasuna:
NPUCKOPEHHA XiMIYHKX NpoLeciB focarae 7,4 pasu, a iHOLI He cnocTepiraeTbes
30BCiM, abo HaBMaku, BifOYBa€ETLCA YMOBIIbHEHHA (I3NKO-XIMIYHMX peak-
Lin).

MpaBnno B3aEMONPUCTOCOBAHOCTI — BUAM B 6iOLEHO3i NPMUCTOCOBaHI
OAVH [0 O4HOIO HACTINbKY, WO YrPyNnoBaHHSA CTAHOBUTb BHYTPILLHLO Cyrepe-
unmBe, a/le eAMHE Ta B3aEMO3B'sA3aHe CUCTEMHE Ljifie. Y NpupogHnX 6ioueHosax
He ICHY€e KOPUCHUX i LWKiAMBUX NTaxiB, KOPUCHUX i LUKIAIMBUX KOMaxX TOLLO,
TaMm yce CNyXMWTb OJHE 0HOMY i B3aEMHO NPUCTOCOBAHE.

MpaBuno BiAHOCHOT He3aNeXXHOCTI aganTauili — NpPUCTOCOBaHICTb
OpraHiamiB 0 NEBHOr0 YMHHMKA He O3Ha4ae Takoi camoi afanToBaHOCTI Ao
iHLIWX.

MpaBMno BiANOBIAHOCTI YMOB CEpeAoBuLLLA FeHe TUYUYHIA BU3HAYEHO-
CTi opraHiamy — Bug 6yAb-aKMUX XUBUX opraHi3aMiB MOXe iCHyBaTWU [o-
TW Ta HaCTiNIbKW, HACKiNbKM HaBKOMMLUHE NPUPOLHe CepefoBuLLE BiAMOBigae
FEHETUYHNM MOX/IMBOCTSIM MPUCTOCYBAHHA LbOro BMAY A0 AOro 3MiH Ta
KO/MBaHb.
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Mpasuno BikapiaTy (4. O>kopgaHa) — apeann CriopigHeHUX ¢opm
TBapuH (BMAIB Ta NigBMAIB) 3BMYAAHO MarOTb CyMiXHI TepMTOpIT Ii iCTOTHO
NepPeKpMBarOTLCA; CopiAHeHi hopMK, NPaBUo, BiKapyoTb, TOBTO reorpagivyHo
3amilWytoTb 0gMH ogHoro. MpaBuno BikapiaTy — OfHE 3 NOM0XKeHb Teopil
reorpaiyHoro B1AOYTBOPEHHA — Y MPUPOAOKOPUCTYBaHHI NOTPebye yBaru
npu akniMatumsayii 3 MeTor "noninwweHHs KpoBi' MicueBoi nonynsuii.

MpaBnno BHYTPILLIHBLOrO HENPOTUPIYYA — Y NPUPOLHUX eKOCUC-
TeMax LisNbHICTb BUAIB, O BXOAATb A0 iT cKnagy, crnpsiMoBaHa Ha nigTpu-
MaHHS LMX eKOCUCTEM SIK cepefioBuLLa (CBOro BacHoOro). Buam B npupogHo-
My CepefoBMLLi He MOXYTb pYiHYBaTK CEpeAoBULLE CBOFO iCHYBaHHS, OCKi-
NbKW e MOorno 6 Npu3BecTn [0 TXHLOro caMo3HULLeHHs. Hasnaku, fisnb-
HICTb TBapWH Ta POC/AIMH CNpsIMOBaHa Ha CTBOPEHHS (NIATPUMaHHS) cepe-
[JOBMLLA, NPUAATHOIO ANSA >KUTTA IXHbOr0 NMOTOMCTBa. Lle He 0O3Hauvae, L0
MpaBnno BHYTPILLHLOrO HENPOTMPIYYS abCONIOTHE: HaNpPUKag, MaTePUHCHKI
POC/IVHN MOXYTb MePeLLKOKaTU POCTY JOYIPHIX MOKOAiIHb, MPUrHiYYyBaTU
X, a TBapuHW HaBiTb MOigaTV CBOE NOTOMCTBO. OfHAaK CyMapHMWin npouec y
KOPOTKMX iHTepBanax yacy (MaeTbCs Ha yBa3i CUCTEMHWUIA Yac) BCe-Taku iiae
BigNoOBigHO A0 uUboro lMpaBuna, sike 3abe3neyvye eKONOriYHWiA, GanaHc Ta
YMOBHO HEBM3HAYEHO TPMBa/IE ICHYBAHHS EKOCUCTEMM MEBHOrO TUNy. poTe,
B nepexigHi nepiogn MpaBuno He gie B NOBHOMY 06cA3i: 3 04HOro 60Ky, B
eKocucTeMmi 36epiraloTbes BUAKN, (YHKLIOHYBaHHA AKUX MiLKOPAETLCS LbOMY
npasusy, 3 iHWOro — 3'ABAAIOTLCA BUAW, AiSNbHICTL AKMX CNpAMOBaHa Ha
PYAHYBaHHS ICHYHOYOT EKOCUCTEMU Ta CTBOPEHHSA CepefoBULLa ANS PO3BUT-
KY HOBOI.

MpaBnno reorpagivyHOro oNTUMYMy — Y LEHTPI BUAOBOIO apeany
3BMYANHO € ONTUMasIbHI AN BUAY YMOBWM iCHYBaHHS, SIKi MOTipwyrTbCs 10
nepudepii AiNSHKA MeLLKaHHA BULY.

Mpasuno Mnorepa — pacu TBapuH y TENJMX Ta BOSIOTMUX perioHax nir-
MEHTOBaHI Cu/ibHiLle (TO6TO 0COOMHM TEMHILLT), HIXK Y XONOAHUX i CyXux. Y
CUNbHO 3abpyAHEHNX MiCLAX CNOCTEPIraeTbCsA TaK 3BaHWI iHAYCTPianbHWiA
MefaHi3M — MOTEMHIHHA 3abapBfieHHs TBapWH, TOMY KiNlbKiCTb BUHATKIB 3
MpaBnna B OCTaHHI POKKM Pi3KO 3pocha.

Mpasuno LapniHrToHa — 3MeHLWeHHs naowi octposa B 10 pasis
CKOpPOYYE KiNbKiCTb BUAIB, WO MELLKAOTb HAa HbOMY (amdqibiin i penTuniii)
yaBiyi. MpaBunio cnig BpaxoBysaTy Nif vac BU3HAYEHHA HEOOXIAHMX PO3Mi-
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piB 3amoBiAHMKIB Ta iHWNX NPUPoAHMX (0CO6/IMBO) TEPMTOPIN, L0 OXOpPO-
HAKOTbLCS.

Mpasmno aemorpadivyHOro HacnYeHHs — Yy rnobanbHi CyKynHOCTI Ki-
NbKiCTb HapOJOHACENIEHHA 3aBX AW BiANOBIAAE MaKCUMasbHIA MOXAMBOCTI Mi-
ATPUMAHHS MOro XXUTTERISNLHOCTI, BKKOYatOUM BCi aCNeKTW NOTPed NHOANHM,
Wo cknanucs. MNpasuno femMorpadivyHoro HaCUYeHHs KOPECMNOHAYETLCA 3 npa-
BW/IOM MaKCMMa/IbHOro "TUCKY XXUTTA", NpoTe, Ha BiAMIHY Bif IHLUIMX BUAIB
YKMBOTO, COLlia/li30BaHa /ltofiMHa CTBOPIOE 0COBIMBUIA "TUCK XUTTA" (TOUHiILLE,
eKO0/oro-coLjiaibHUiA TUCK Ha MPUPOAY), KW BKNKOYaE 3a[0BONEHHS BCbOTO
KOMNJIeKCy T NoTpeb, L0 AIEKO BUXOAATL 3a 6i0N0rivHI Mexi.

MpaBuno 10 % — Te came, WO i 3akoH nipamign eHepriin (P. NiHae-
MaHa).

MpaBuao eKonoriyHoi iHAUBIAYaNbHOCTI — KOXeH BWUA OpraHi3mis
MPVCTOCOBAHMWIA JO MEBHUX YMOB iCHYBaHHS MEBHWM YMHOM: He iCHYE [ABOX
6113bKUX BMAIB, NOAIGHMX 3a CBOIMW ajanTauisMuM A0 YMOB [OBKIiNNS.
Hanpuknag, KpiT (psg KoMaxoigHi) i cninak (psg rpyusyHun) agantoBaHi fo
NPOXXMBaHHA B I'PyHTI. Of4HaK KpIiT pue xoamn 3a 4ONOMOTo MepefHix KiH-
LiBOK, a cninak — pisyis, BUKMAAKOUM HA30BHI I'PYHT rON0BOI0.

MpaBuno ekonorivHoi nipamign, EnToHa nipamign — 3aranbHa 6io-
Maca KOXXHOI HaCTYMHOI NaHKK B NaHLIOTY XXMBMEHHS 3MeHLLUYEeTbCA. Ha Ko-
YXHOMY rornepeaHbOMY TpOoiYHOMY piBHI KifbKicTb 6ioMacy Ta eHeprit,
L0 3anacaroTbCa opraHiaMamy 3a OAMHULIO Yacy, 3HauHoO Gifblua, HiX Ha Ha-
cTynHuX. padivyHo MpaBnao 306paxytoTb Y BUrASAI Nipamign, CKNageHoi 3
OKpeMux 6/10KIB, KOXEH 3 SKUX BifnoBigae NpoAYyKTUBHOCTI OpraHi3mis Ha
NeBHOMY TPO(iYHOMY PiBHI TIAHLLIOTA XXMBJIEHHS.

PO3pi3HAOTL TP OCHOBHI TUNW eKONMOTYHNX NipaMig — nipamiga yn-
cen, nipamiga 6iomacu Ta nipamiga eHeprii. MepLa Bifjo6paXkae YMCenbHICTb
OKPEMMX OpraHismis, Apyra — XapakTepusye Cyxy Macy 4u KanopiiHiCTb,
TpeTs — Bif0BPaXKye BENMUMHY MOTOKY eHeprii Y NPOAYKTUBHICTb Ha KOX-
HOMY HacTynHomy TpodivHoMy piBHi. OTxe, ekonorivHa nipamiga € rpadiy-
HUM Big06paXKEHHAM TPOQIYHOT CTPYKTYPU NaHLOra XXUBNEHHS.

BignosigHo fo lMpaBuna Ha KOXHOMY nornepegHbOMYy TpodivyHO-
MY PiBHi KinbKicTb 6iomacy i eHeprii, siKi 3anacartoTbCA OpraHiamamu, y
5—10 pasiB 6inbLua, HiXK Ha HACTYNHOMY. KifbKiCTb NaHUIOTIB XXUBMEHHS,
K NpaBuo, Ha MepeBuLLye N'Aru-LecTn. JIaHLIOrM XUBNEHHS GioreoLeHo-
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3y NepenneTeHi i hopmytoTb TPOGIUHY MEPEXY.

MpaBnno KOHKYPEHTHOrO BUKOYEHHSA — nonynsauil ABOX Buais
3 0[JHaKOBMMW eKONOTiYHMMU NOTpebdamMy He MOXYTb TPUBANUIA Yac iCHY-
BaTu B OAHOMY 6ioreoLeHos3i.

MpaBnNo NaHLUIOrOBNX peakLin "">KopcTKoro ' ynpaeniHHA Npupo-
[010 — "KOpCTKe", SIK NpaBWUI0 TeXHIYHe ynpaBaiHHA NPUPOLAHUMK MpoLe-
caMun MPUXOBYE B COBI BUHWKHEHHS NaHLKOrOBNX NPUPOAHMX peakLii, 3Hauy-
Ha YaCTMHa AKWUX BUABNAETHCA EKOMOriyHO, COLiaslbHO Ta eKOHOMIYHO He-
NPUIAHATHUMK B TpUBA/ZIOMY iHTepBani yacy. [is ubOoro npasuia MoB'a3aHa
Hacamnepeg, 3 TUM, Lo rpy6e, "XipypridHe" BTPyYaHHS B XXUTTA NPUPOAHUX
CUCTEM CMPUYMHIOE Ail0 3aKOHY BHYTPILIHLOT AMHAMIYHOT piBHOBaru i
3Ha4yHe 36iNblLUEHHSA eHepreTUYHMX BUTPAT Ha NiATPUMYBAHHS MPUPOAHUX
npouecis (NOCUNEHHA AiT 3aKOHY 3HUXEHHS eHepreTUYHOT eheKTUBHOCTI Mpu-
POLOKOPUCTYBaHHA). FK NpaBwio, NOPYLUYETLCA | 3aKOH ONTUMa/bHOCTI. Y
3B'A3KY 3 LM "KOPCTKI" ynpaBfiHCbKI PilUeHHS TUMY MiXX30Ha/IbHOIO Mepe-
po3noginy pivukoBOi BOAM, 3POLUEHHS OABIYHO CyXMX CTeMiB Ta NogibHi 3axo-
AN NoTpebyloTb CYTTEBUX KOMMeHcaLlili (MPOMMBAHHA 3aCOMeHUX I'pYHTIB,
6opoTbba i3 3aHOBO BUMHWK/IMMMK OCEpefkamMu 3aXBOPKOBaHb Ta MacoBOro
PO3MHOXEHHA LWKIAHWKIB TOLL0), ab0 MaloThb 3AIACHIOBATUCH i3 BEMKOD
06epeXKHICTIO Ta NUALHICTIO.

MpaBmn0 MHO>KEHHS AMOBIPHOCTEN - MMOBIPHICTL TOrO, WO ABi He-
3aeXHi nogii cniBnagyTb, AOPIBHIOE AOOYTKY MMOBIPHOCTE KOXHOIO 3 HMX.

MpaBuno nipamign 6iomacy - cymapHa maca pocfivMH 6ifblua, HixX
6iomaca iTodaris i TpaBOILHMX, @ Maca OCTaHHIX MepeBaXae XMXKakiB. Y ae-
AKX BUNagkax (y Mopsx, okeaHax) nipamiga 6iomacy Moxke 6yTi 06epHEHOL0
— Maca ()iToNNaHKTOHY 3HAYHO MeHLUa Bif Macy 300N1aHKTOHY.

MpaBuno nipamign eHeprii — nNpu NepexoAi 3 HUXYOro Ha BULLWIA
TPOiYHWNIA piBeHb BTpadaeTbca 61mM3bko 90 % eHeprii. Binbla yacTuHa
eHeprii ge Ha NiATPUMaHHA NPOLECIB XMTTEAISNBbHOCTI Ha KOXHOMY TPO-
(hiYHOMY PpIiBHI, a [0 BMWLUMX PIBHIB HaAX0AWTb MiHIMYyM Bij BanoBoi
NPOAYKLT. *

MpaBnnio nipamign 4vmMcen — 3arajabHe YUCNO OCOOWH, sIKi 6epyTb
yyacTb Y NaHLorax >KMBMEHHS, 3 KOXHOK /TAHKOKO 3MeHLWYeTbeA. Bigxu-
NeHHA Bif KNacMYHOT Mipamign Ymcen MoxXKHa cnocTepirat y 6ioLeHo3i Bo-
*,u,0|7|M Ta 3a YMOBY BK/IOYEHHS NapasvTiB y NaHLIOMM XMUBNeHHA. Taki nipa-
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Mif1 € HANTMNOBIWIVMMMW Y NPUPOAI.

MpaBuno cknagaHHsa mosipHocTeld - MMOBIPHICTb TOrO, WO Bigdy-
[leTbCA 0flHA 3 B3aEMOBMK/IHOYAKOUMX MNOAiN, AOPIBHIOE CyMi AMOBIpHOCTEN
KOXXHOT 3 X Mogii.

Mpasuno TiHemaHa —"TON 3 HEOOXiAHUX (PAKTOPIB HABKOIMLUHLOIO
cepefoBMLLA BU3HAYaE LLiNbHICTL NONYNALiT aHOTO BUAY XXMBUX ICTOT, AKWIA
BMN/MBAE Ha CTafit0 PO3BUTKY [AHOI0 OpraHiamy, iKka XapakTepusyeTbCs Hali-
MEHLLIOIO eKOJIONiYHOK BaNIEHTHICTHO, NPMYOMY Br/IMBAE B KifIbKOCTi abo 3 iH-
TEHCUBHICTIO HaiiBigganeHiwmu Big ontumymy".
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