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BBBl'.IBHHB 

MHo~eCTBO nonynRUHOHHba MoneneA, ODHCLIBaIOD!HX B3aHMoneACTBHe 

6HonorH'IBCKHX coo6mecTB 11• 2( HCX OART, H3 pa3DH'IHLa npennono~eHHA 

06 HX CTJlYKType H B3aHMOOTHOIIlBHHRX BHYTPH HHX. ·orpaHH'IHBaRCb B 

Ham~A pa6oTe 131 TPOIOH'IBCKHMH B3aHMOABACTBHRMH B~YTPH coo6mecTBa -

pecypc - noTpe6HTBDb, MLI cnenanH DODLITKY 000PMaDH30BaTb Monenb 

3B0DIOUHOHHba UHKDOB 14•5•61 • KOTO~aR OOaKTH'IBCKH KOHKPBTH3HPYBT 

napBHHOBCKOB npencTaBneHHe O BHYTPHBHAOBOA KOHKYPBHUHH. 8MeCTe C 

TBM 3Ta Monenb 003BODRBT ODHCLIBaTb 

ycno~HeHHIO 6HonorH'IBCKOA-opraHH3aUHH 

3BODIOUHOHHYIO TBHABHUHIO K 

pacmHpBHHIO 171 H K 

peKoM6HHaUHH, 

TO'IKH 3pBHHR. 

3KOnorH'IBCKOA HHmH BHna, HCXOAR H3 MexaHHjMa 

DOHHMaeMoro 3ABCb TaK~e C TPOOOH'IBCKOA 

CooTBBTCTBBHHO B 6a30BOA MonenH 3BODIOUHOHHOro UHKna OOHrYPHPYIOT 

3a o6mHA DHIIlBBOA pa3H006pa3HL!e paCLI D0Tpe6HTBDR, KOHKYPHPYIOIIlHB 

pecypc, BKDIO'laR peKOM6HHaHTHLie paCLI, xapaKTBPH3YIOIIlHBCR DOBbllllBHHLIM 

3KOnorH'IBCKHM DOTBHUHanoM, T.e. DOBbllllBHHOA cnoco6HOCTblO K 

YTHDH3aUHH COBOKYDHOCTH DHIIlBBLa pecypcos. 

OnHcaHHe MonenH 

8 YDOMHHaeMOA 6a30BOA MOABDH 3B ODIOUHOHHOro UHKna 

paccMaTpttBaeTCH pa3BHTHB nonynRUHH noTpe6HTBDR B npocTpaHCTBe 

BHnosoro ape a na, conep~amero nsa THna pecypca: s 1 H _s2 • Apean 

nenHTCR Ha TpH CBKTOpa: B neBOM BOCDPOH3BOAHTCR npeHMYIIlBCTBBHHO 

nepsLIA pecypc ( K030000HUHBHTLI socnpoH3BOACTBa a 11p. 0, a12 =O. 01 l, B 

UBHTpe - paBHOe BOCDPOH3BOACTBO ( a21=0.5, a22=0.5), B npaBOM 

npBHMYIIlBCTBBHHO BTOPOA pecypc ( aJl=0.01, a32=1.0l. Pa3neneHHe 

apeana Ha TPH CBKTOpa MonenHpyeT npHponHYIO CHTYaUHIO C pa3Hb!M 

BOCUPOH3BOACTBOM pecypcoB B pa3DH'IHba '!aCTRX apeana. 

IlonynRUHR P,a3neneHa Ha paCLI Ni, OTDH'laIOIIlHBCR CBOHMH 

cnoco6HOCTRMH Psi YTHDH30Ba Tb pecypCbl, npH'IBM HMBIOTCR paCLI ABYX 

YPOBHBA 6HonorH'IBCKOA opraHH3aUHH: Ha'laDbHOro ( CYMMapHLIA 
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3KOnOrHqecKHA noTBHUHan ni=Lspsi=1.0) H PBKOM6HHaHTHOro ( nri= 

Lspsi=l.5). HanHqHe DBYX :HnOB pecypcoe H BDHHHUa H3MBHBHHR 

TPO~HqecKHX K03~~HUHBHTOB onpenenRDT nnR HaqanbHoro ypOBHH 

cneuHanHJHPOBaHHYD no nepBOMY pecypcy pa C y Nl ( TPO ~ HqeCKHA 

K03~~HUHBHT nnn nepeoro pecypca µ11=1.0, nnn BToporo - µ 21=0.0), 

HecneuHanHJHPOBaHHYD pacy N2( P12=0.s, P22=0.5) H 

cneuHanHJHPOBaHHYD no BTOPOMY pecypcy pacy N3CP13=0.0, 

P23=l.O). nnn peKOM6HHaHTHOro YPOBHH HMBBM nonHOCTbD 

cneuHanHJHPOBaHHYD no nepBOMY pecypcy pacy N4 CP14=1.5, P24=0.0), 

qacTHqHo cneuHanHJHPOBaHHYD no nepBOMY pecypcy pacy NS CP15=l.O, 

P25=0.5), 'laCTHqHQ N6 (P 16=0.5, P26=LO) H nonHOCTbD 

N7CP17=0.0, P27=LS) cneuHanHJHPOBaHHblB no BTOPOMY pecypcy pacbl. 

HJMBHBHHB nnoTHOCTH noTpe6HTBnH onpenenneTCH POCTOM 

'IHCnBHHOCTH nonynHUHH, KOHKYPBHUHBA Ja pecypcbl, DH~~Y3HBA1 a 

TaK•e Me•pacOBblMH MYTaUHOHHblMH H PBKOM6HHaUHOHHblMH nepexonaMH.Ilon 

nocnenHHMH nonpaJyMeBaeTCH oco6an KOM6HHaTHBHaH peKoM6HHaUHH, 

npHBODHlllaH K o6pa30BaHHX> oco6eA noTpB6HTBnH, HOBoro YPOBHH 

opraHHJaUHH: oco6H HaqanbHOro YPOBHH, cneuHanHJHpoBaHHblB no 

paJnHqHblM pecypcaM Cc MaKCHManbHblM TPO~HqeCKHM K03~~HUHBHTOM, 

paBHblM BDHHHUB, no ODHOMY pecypcy H HYnBBblM - no npyroMY pecypcy), 

BJaHMODBACTBYX>T, o6pa3yH oco6b, y KOTOPOA ODHH TPO~HqecKHA 

K03~~HUHBHT paBeH BDHHHUB, a npyroA - dP=0.5. 

Car nacHO pa60Te/3/ noBBDBHHB 6aJOBOA CHCTBMbl onpenenHBTCH 

ypaBHBHHHMH: 
k k k 

Sl = al Sl 
k k k k k k s 1 (N1 + O.SN2 + l.SN4 + N5 +O.SN6 ) 

.k 
s2 

.k 
Nl 

kk k k k kk k a 2 s 2 - s 2 (O.SN2 + N3 + O.SN5 + N6 + l.SN7 ) 

Nk Sk 
1 1 

k 
_tll-(Nk Nk + Lk) -

k 1 1 1 
al 

Nk k 
--lkL2 pN~ +0.5pN~ +D*f(N~) 

0 k k k k k N2=0.SN2s 1 + O.SN2 s 2 -
N k k · k 
-2k(0.25N2 + L2)+ 

k a2 

tl2k(0.25N~ + L~) -
al a2 

k k k * k +pN1 - pN2 +pN3 + D f(N2 ) 

0 k k k Nk · k Nk k k k k k 
N3 = N3 s 2 - --3kL1 - --3k(N3 N3 + L2 ) + 0.5pN2 -pN3 +D*f(N3 ) 
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(2.25N4"N4 +Ll) - --4k-L2 
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k k -pN4 +0.5pN5 + 

+ D*f(Nk) 
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O.SrN?~ 
k k k k Nk k __ k k 

+ NS sl + 0.5N5 s2 --k5-(N5"N5 + Ll) -
al 

Nk k_k k k 
- -k5-(0.25N5"N5 + L2) + pN4 -- pN~ + O.SpN: .+ D*f(N:) 

a2 
k _k k k k k 

0.5rNi"N3 + 0.5N6 sl + N6 s2 -
Nk k_k k 

-k6-(0.25N6"N6 + Ll) -
al 

N k_k k k 
-k6-(N6"N6 + L2) + 0.5pN5 
a2 

pNk + pNk +D*f(Nk) 
6 7 6 

k k LSN7 s2 
tl7 Lk 
k 1 

al 

N k·k k k k 
-k7 (2.25N7"N7+L2) + 0.5pN6 - PN7 + 
a2 

+ D*f(N~) , 

7 
k L k k 

Ll = i,j=l pliNi * P1jNj , 
i<j 

- N~ + N~ 
l. l. 

f(N~) 
l. 

f(Ni) N~ - 2N~ + N~ 
l. l. l. 

f(NI) N~ - N~ 
l. l. 

k=l,3 1=1,2 i=l,7. 

4neH BHna aS onHCLmaeT POCT qHcneHHOCTH pecypca, PSN -

YCBOBHHB pecypca noTpB6HTeneM, P2N3/a - KOHKYPBHUHX> noTpB6HTeneA 

3a pecypc, onpenenHBMYX> B HameA MonenH TOnbKO COOTHomeHHBM 

eocnpoHJBODCTBa pecypca H TPO~HqecKHMH cnoco6HOCTHMH noTpB6HTBnH, 

pN - onHCLmaeT MYTaUHH KaK cnyqaAHbre Me•pacOBbre MYTaUHOHHbre 

nepexonu, dN - DH~~YJHD, rN2- PBKOM6HHaUHH, B peJYnbTaTe KOTOpba 

npoHCXODHT o6paJoBaHHB HOBOA pacbl, o6nanaX>lllBA DOBbllDBHHblM 
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3KonorHqecKHM DOTBHUHan?M.He KOHKPBTHJHPYR Jnecb DYTH oopaJoBaHHR 

HOBblX pac, MLI npHnaeM npHHUHnHanbHOe JHaqeHHe peKOMOHH8UHRM KaK 

~OpMaM BJaHMoneACTBHR ocooeA, npHBOnRDIHM C HBKOTopoA BepoRTHOCTbD 

K oopaJOBaHHD HOBOA, oonee cnOlKHOA OHOnorHqecKoA opraHHJaUHH. 

B paooTe 11ccne.c1oeam1cb noseneHHe TaKoA cnoxrnoA CHCTBMbI, 

cnenyR TeOPHH HenHHBAHblX nH~~epeHUHanbHblX ypaBHBHHA / 8 / T. e. 

HCKanH CTaUHOHapHbre COCTORHHR, 

YCTQAqHBOCTH H TpaeKTOPHH B ~aJOBOM 

onpenenRnH 

npocTpaHcTBe 

xapaKTep HX 

B JaBHCHMOCTH 
OT napaMeTpOB CHCTBMbl, ynenRR ocoooe BHHMaHHe BOJMOlKHOA 

noseneHHR CHCTBMbl B CBRJH C HJMBHBHHBM napaMBTPOB / 9 / 
CMeHe 

PocT 
pecypca JanaeTcR K03~~HU H eHTaMH a 1 H a 2, cnoco6HocTH ocooeA 

noTpe□HTenR YTHnHJHPOBaTb nHmesbre pecypCbl /1 si TaKlKe JanaDTCR 

HJHaqanbHO, HMH lKB onpenenReTCR KOHKYPBHUHR. Terna napaMeTpaMH, 

KOTOPbie MLI sapbHpyeM, RBnRDTCR p - sepORTHOCTb MelKpacosoro 

MYTaUHOHHoro nepexona, r - sepoRTHOCTb oopaJosaHHR ocooeA 

peKOMOHHaHTHblX pac H d - sepORTHOCTb nepexona B cocenHHA CBKTOP 

npocTpaHCTBBHHOro apeana. DnR onpeneneHHR CTaUHOHapHblX COCTORHHA 

HYlKHO ObinO onpenenHTb TQqKH nepeceqeHHR HJOKnHH COOTBBTCTBYDDlBA 

CHCTBMbl nH~~epeHUHanbHblX ypaBHBHHA, nnR onpetteneHHR HX X apaKTepa 

onpenenRnH YCTQAqHBOCTb B nHHBAHOM npH□nHlKBHHH no flRDYHOBY, a 

nnR HaxolKneHHR TpaeKTOPHA Tpeoosanocb pemHTb CHCTBMY 

nH~~epeHUHanbHblX ypaBHBHHA. DnR 3THX ueneA Obin cpcTasneH naKeT 

nporpaMM nnR PDP-11/70, HCnOnbJYDDlHX MBTOn PyHre-KyTTa qeTsepToro 

nopRnKa /lO~ H nocTasneH pRn qHcneHHblX 3KCnepHMBHTOB /ll/ nnR 
HccnenosaHHR noseneHHR CHCTBMLI. HHlKB npHBOnRTCR peJynbTaTb~ 

nonyqeHHbre npH nposeneHHH napaMeTpHqecKoro aHanHJa 6aJosoA 

MonenH. 

PeJynbTaTLI qHcneHHOro 3KCnepHMBHTa 

DnR aHanHJa 6aJOBOA MonenH ObinH nonyqeHbl pemeHHR CHCTBMbl 

ypaBHBHHA, OilHCbIBaDUlHX 

YPOBHBA OHonorHqecKOA 

paJBHTHe nonynRUHH 

opraHHJaUHH B 

noTpe□HTenR neyx 
Tpex ceKTopax 

npocTpaHCTBBHHoro apeana, OTnHqaDDlHXCR cneKTPOM socnpOHJBOnCTBa 

pecypcos. 

DnR KalKnoro Haoopa napaMeTpOB Mb! nonyqHnH pRn CTaUHOHapHbIX 

COCTORHHA, HJ KOTOPbIX YCToAqHBbIM RBnReTCR onHO, xapaKTBPHJYDDlBBCR 
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npeoonanaHHBM peKOMOHHaHTHblX pac KaK B• UBHTpanbHOM, TaK H B 

nepH~epHAHbIX ceKTopax npocTpaHcTBBHHoro apeana. IlonolKeHHe 3Toro 

CTaUHOHapHoro COCTORHHR B ~aJOBOM npocTpaHCTBe JaBHCHT OT 

napaMeTpOB p, r, d. HJMBHBHHe r BO BCBM nHanaJoHe OT r =O no r 

=0.5_He npHBOnHT K HJMBHBHHD nonOlKBHHR YCToAqHeoro CTaUHOHapHoro 

COCTORHHR - eenHqHHa eepoRTHOCTH peKOMOHHHPOBaHHR r oyneT 

BnHRTb nHmb Ha TpaeKTOPHD B ~aJOBOM npocTpaHCTBe, no KOTOPOA 

npoHcxonHT paJBHTHe CHCTBMLl,HO He Ha KOHeqHyD nponOPUHD pac 

noTpe□HTenR.YlKe npennonolKeHHe o HanHqHH pac c oonbmHMH 

TPO~HqecKHMH K03~~HUHBHTaMH onpenenReT HX KOHeqHyD nooeny B 

KOHKYPBHUHH HeJaBHCHMO OT CKOPOCTH HX oopaJOBaHHR HJ ocooeA 

HaqanbHOro YPOBHR opr~HHJaUHH'. 
HJMBHBHHB lKB K03~~HUHBHTOB p H d cymecTBBHHbIM oopaJOM 

CKaJbmaeTCR Ha rrono~eH!lll YCTQAqHBOA CTaUHOHapHOA TQqKH B 

npocTpaHCTBe (pHC 11.IlpH ManbIX d (HeoonbmOA K03~~HUHBHT 

~aJOBOM 

nHHYJHH 

d OJHaqaeT, qTo MonenHpyeTcR noseneHHe nonynRUHH noTpe□HTenR e 

oqeHb npoTRlKBHHOM apeane, Korna OOMBH MelKnY CBKTopaMH Man) H npH 

ManbIX p B ueHTpanbHOM yqacTKe npeHMYDlBCTBO HMBDT 

HecneuHanHJHPOBaHHble peKOMOHHaHTHbre paCbl, a Ha nepH~epHH apeana 

HaxonRTCR paCbl, npennoqHTaDmHe ycsaHBaTb eocnpOHJBOnHMblA B 3TOM 

CBKTope npocTpaHCTBBHHOro apeana IlHDlBBOA pecypc. B rpaHHqHbIX 

oonacTRX npHCYTCTBYDT H pacu HaqanbHOro YPOBHR opraHHJaUHH B 

nnoTHOCTRX, cpaBHHMbIX C nnoTHOCTRMH peKOMOHHaHTHbIX pac, T.e. OHH 

cnoco6Hbl BbLZIBplKaTb KOHKYPBHUHD Ja IlHDlBBOA pecypc C OCOORMH HOBOro 

YPOBHR opraHHJaUHH C IlOBbllllBHHbIM CYMMapHbIM 3KOnorHqecKHM 

IlOTBHUHanoM.3TOT ~aKT 
paooTe / 3/ peJynbTaTa, 

MOlKHO IlOHRTb, 

qTo nnR HameA 

onHoA HJ pac npH KOHKYPBHUHH nsyx pac 

HCXOnR HJ nonyqeHHoro B 

MonenH nonHoe BbITBCHBHHB 

noTpe6HTBnR Ja onHH IlHDlBBOA 

pecypc npoHcxonHT, Karna ee TPO~HqecKHA K03~~HUHBHT eneoe MBHbme, 

qeM TPO~HqecKHA K03~~HUHBHT KOHKYPBHTHOA pacbI. Tpo~HqecKHB 

K03~~HUHBHTbl cneuHanHJHPOBaH.HbIX no nepBOMY pecypcy peK0°MOHHaHTHOA 

N1r< /11=1.5, P2=0.0) H HepeKOMOHHaHTHOA Nl C/11=1.o, P2=0.0J pac 
OTnHqat:JTCR MBHbme, qeM eneoe, Il03TOMY HepeKOMOHHaHTHbre paCbl MOrYT 

cocymecTBOBaTb C peKOMOHHaHTHbIMH B ycnOBHRX BOCilPOHJBoncTBa 

npaKTHqecKH onHoro pecypca. A npH onHHaKoeoM eocnpoHJBoncTse 
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Pnc. 1 • UJJOTHOCTb peKOMfalHaHTHbIX pac n0Tpe6r1Tem1 ( He3am'i"prix OBaHo l 

rl Ha'iaJJbHbIX pac ( 3amTpHXOBaHo) B CTaUHOHapHOA TO'iKe B 3aB~CHMOCTrl 

OT napaMeTpOB P, d. 8 JJeBoM CTOJJ6ue p=O.Ol, B cpenHeM -'p=0.1, B 

npasoM - p=0.5. 8 piinax csepxy BHH3 1.d=o.001, 2.d=o.01, 3·.d=0.1, 

4.d=0.5. t 8 a-~ 
A 

.A4 aat 02/~1 .. 
Q03 

aot 

QO, 

.At. . Ii I ·•. l - L_ ::~~-••M ef 

o D.DZ. atJir'' 11.06 ao, ,u o.1t cut 0.16 4 

Pnc.2. nnoTHOCTrl Ha'iaJJbHOA paCbl N1<P11=l.O, P12=0.0) B 
CTaUHOHapHOM COCTORHrlrl B 3aBHCHMOCTrl OT napaMeTpoB P, d. 
A. 1.d=0.005, 2.d=0.01, 3.d=0.02, 4.d=0.05, 5.d=0.1, 6.d=0.2. 

6. 1.p=o·.001, 2 .p=o.002, J .p=o. 005, 4 .p=o. 01, 5.p=o. 02, 6.p=o. o5, 

7 .p=0.1. 

ij. CoBOKYOHOCTb napaMeTpOB (p,d), nprl KOTOPbIX nJJOTHOCTb Ha'iaJlbHOA 

paCbl Nl YMeHbmaeTCR no HYJJR. 
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pecypcos Cs ueHTpe apeanal KOHKypeHUHR 

B HeA Y'iaCTBYklT see pac1,1 noTpe6r1TeJJR, 

BbITecHeHHkl Ha'iaJlbHbIX pac. T.o. Ha 

npor1cxonr1T 3a ooa pecypca, 
• 

'iTO npHBOAHT K noJJHOMY 

nepr1!1)epr1r1 apeana, rne 

socnporl3B0ACTBO pecypca HepaBHOMepHO, 

coxpaHHTbCR cneur1aJJH3HpoBaHHOA Ha'iaJJbHOA 

eCTb 
pace. 

B03M0ll{H0CTb 

TeM caMblM 
BblRBJJReTCR B03M0ll{HOCTb 

orpaHH'ieHHbIX, CrlJlbHO 

apeanos. 

coxpaHeHHR peJJHKTOBbIX 

cneur1aJJH3rlPOBaHHblX Y'iaCTKaX 

!l)OPM B 

BHAOBblX 

PaccMqTPHM BJlrlRHHe p rl d Ha HaJJH'irle B CTaUHOHapHOM COCTORHrlrl 

ocooeA Ha'iaJJbHbIX pac. Uprl ysenri'ieHHrl BepORTHOCTH MYTHPOBaHHR p 

nJJOTHOCTb Ha'iaJJbHbIX pac nanaeT Ha !l)OHe yseJJH'ieHHR nJJOTHOCTH Bcex 

peKOMOHHaHTHblX pac: 3a C'ieT OOJlbmeA CKOPOCTH o6pa3oBaHHR 

cneur1anr13r1poBaHHbIX no COOTBeTCTB_YklmeMy pecypcy peKOMOHHaHTHbIX pac 

r13 Hecneur1aJJH3rlPOBaHHbIX KOHKYPeHUHR npHBOAHT K BbrrecHeHHkl 

Ha'iaJlbHbIX pac. Ha pric. 2 noKa3aHbl CTaUHOHapHble 3Ha'ieHHR Nl -

nJJOTHOCTrl cneur1aJJH3rlPOBaHHOA paChl Ha'iaJlbHOro YPOBHR opraHH3aUHH 

npr1 pa3Jlrl'iHbIX p rl d. BHAHO, 'iTO AOJJR NlnanaeT C POCTOM p nprl 

nOCTORHHOM d.Upr! HeKOTOPOM PKppeKOMOHHaHTHbie pac1,1 nOJJHOCTbkl 

BbITeCHRklT Ha'iaJlbHbie. C POCTOM d BeJJH'irlHa PKpYMeHbmaeTCR.Upr1 

yseJJH'ieHHrl d npOHCXOAHT pocT AOJlrl oco6eA, nepeceKaklmHX rpaHHUbl 

ceKTopos·npocTpaHcTseHHOro apeana, 'iTO npr16J1Hll{aeT pacnpeneneHrie B 

rpaHH'iHLIX ceKTopax K pacnpeneneHHkl B ueHTpanbHOM ceKTope 

npocTpaHCTBeHHoro apeana - C YBeJJH'ieHHeM d nprl noCTORHHOM p AOJJR 

pac Ha'iaJJbHOro YPOBHR opraHH3aUHH 6yneT YMeHbWaTbCR (CM. pric.2). 

HaJJH'irle Cr!JlbHOA nr1!1)!1)y3r1r1 (d=0.1) npHBOAHT K TOMY, 'iTO B 

ueHTpe npocTpaHCTBeHHoro apeana HMeeTcR HeKoTopoe KOJJH'ieCTBO 

oco6eA cne'ur1aJJH3rlPOBaHHbIX pac Ha'iaJJbHoro YPOBHR opraHH3aUHrl, 

KOTOPbie nonanaklT Tyna r13 nepr1!1)epr1AHLIX Y'iaCTKOB 3a C'ieT AH!l)!l)Y3Hrl. 

Ta ll{e nr1!1)!1)y3r1R npHBOAHT K YBeJJH'i8Hrlkl noToKa Hecneur1aJJH3rlPOBaHHbIX 

pac peKOMOHHaHTHoro YPOBHR r13 ueHTpaJJbHoro Y'iaCTKa B 

nepr1!1)epr1AHbie, rne OHH KOHKYPHPYklT C Ha'iaJJbHblMH pacaMH, B 
pe3yJ1bTaTe qero nJJOTHOCTrl oco6eA Ha'iaJJbHbIX pac YMeHbWaklTCR ( Ni 

YMeHbWaeT,CR c pOCTOM d - CM. pr!C. 2l. 

HTaK, OCOOH C CYMMaPHblM 3KOJJOrH'i8CKHM noTeHUHaJJoM, paBHblM 

enHHHUe, npHCYTCTBYklT B CTaur10HapHOM COCTORHrlrl B nepr1!1)epHAHbIX 
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o6nacTHX npocTpaHCTBBHHoro ·apeana s· 

H3MBHBHHH napaMeTpOB p,d. npH 6onbmHX 

brpaHHqeHHOA ·b6nacTH 

p H d YCToAqHsoe 

CTaUHOHapHoe COCTOHHHe xapaKTBPH3YBTCH npHCYTCTBHBM B apeane 

'TonbKO oco6eA peKOM6HHaHTHbIX pac. :•r. o. HameA MOllBflb[) ODHC'bmaeTCH 

BbIMl1paHHe HCX OllHOA IOOPMbl B npouecce pa_3BHTHH "'nOllBHlKHOA" 

CHCTBMbl. 

' PacCMOTPHM Tenepb H3MBHBHHH pacnpeneneHHA peKOM6HHaHTHblX pac 

B CTaUHOHapHOM COCTOHHHH B JaBHCHMOCTH OT sepOHTHOCTH MYTHPOBaHHR 

pH K03~IOHUHBHTa llHIOIOY3HH d (CM.pHc.1l. 

' 8 CTaUHOHapHOM COCTOHHHH e 

Ha6nD11aeTCH · npH MamIX p H 

ueHTpanbHOM yqacTKe apeana 

d · He6onhmoe·- npeo6na11aHHe 

HecneuHanH3HPOBaHHbIX peKOM6HHaHTHbIX pac Hall 

a Ha nepHIOepHAHbIX yqacTKax npeo6na11aDT 

COOTBBTCTBYDmBMY pecypcy peKOM6HHaHTHbl8' 

cneuHanH3HPOBaHHbIMH, 

cneuHanH3HPOBaHHbl8 no 
~acbl ·aoTpe6HTenR.8 

UBHTpanbHOM yqacTKe npH MamIX d '!)OCT p DPHBOllHT K ysenHqeHHll 

llOflH HecneuHanH3HPOBaHHbIX pac.- 3TO o6ycnosneHO TBM, qTo CYMMapHaH 

edpoHTHOCTb o6pa30BaHHH HecneuHanHJHPOBaHHOA pacbl H3 llBYX 

cneuHanH3HpOBaHHbIX npeBblillaeT eepoHTHOCTb o6pa30BaHHH KaKOA~nH6o 

cneui'.!anH3HPOBaHHOA, paCbl H3 HecneuHanH3HPOBaHHOA. 8 nepHIOBPHAHblX 

yqacTKax KonHqecTBO oco6eA ecex pac ysenHqHeaeTCH, npH~e- B 

·
1pa.eHoeecHof.i cocToHHHH Ha nepi110ePHH 'npH i.iamix p cymecTBYDT nHmb 

paCbl, npeJirr
0

~llttTalOil(tte COOTBl!TCTBYDmHA pecypc - N1~,N2r' a OpH 

6onhmHx p - see pacb1, cnoco6Hbie yceaHBaTb 3TOT pecypc - Nlr' N2r' 

NJr" 
c yeenHqeHHBM d DPOHCXOllHT nepexon H3 UBHTpanbHoro yqaCTKa B· 

nepHIOBPHAHblA oco6eA ·, cneuHanH3HPOBaHHbIX pac, B TOM qi1cne 

cneuHanHJApoeaHHOA n~ HekocnpoHJBOllHMO~Y e naHHOM nepH~ePHAHOM 

yqacTKe pecypc/npH llOCTOTOYHO 6onb'm11ic d' HX DOTO~ TaK eenHK: qro e 

paBHOBBCHO.M COCTOHHH.H Mb! _HaX OllHM llOCTaToqHo 60nbmoe, KOnHqecTBO 

TaKHX oco6eA Ha nepH~epHAHbIX yqacTKaX. A e UBHTpa.nbHOM' yqacTKe npH 

oqeHb 6onbmHX d = o. 1 cn~uHanHJHpoBaHHblB pacu 6YllYT npeo6na11aTb 

Hall HecneuHanHJHpOBaHHbIMH. 
npouecc MYTHUHOH_H<Jro nepexona H3 HBCDBUHaflH3HPOBaHHblX B 

cneuHanH3HPOBaHHblB oco6H npOTHBOllBACTBYBT llHIOioYJHOHHOMY DOTOKY a.. t > 

iiecneuHanH3HPOBaHHblX oco6eA C rpaHHU apeana. T. o .• H3MBHHH p H d, 

8 

.1 

1 

1 
) 

MOJKHO ll06HTbCH B YCTOAqHBOM CTaUHOHapHoM·, COCTOHHHH nD6oA 

DPODOPUHH MBlKllY DflOTHOCTHMH CDBUHanH3HPOBaHHbIX H 

HecneuHanH3HpoBaHHbIX pac B UBHTpanbHOM CBKTOpe. 011HaKO npH 

paJYMHbIX ( MamIX H cpaBHHMbIX ) eenHqHHax p H d rrpeo6rra,qal0!1(1fMlf 

OKa3bIBaDTCR HecneuHanH3HPOBaHHblB paCbl noTpe6HTBnH, qTo 

COOTBBTCTBYBT BOCDPOH3B0llCTBY pecypca B 3TOM yqacTKB apeana. 

PacCMOTPHM Tenepb JaBHCHMOCTb qHcneHHOCTBA pac noTpe6HTBnH 

OT epeMBHH - Ni {t}. npH HccnenoeaHHH ,OllHOro ' eaiiHaHTa HaqanbHOro 

YPOBHR Nl H OllHoro peKOM6HHaHTHOro eapHaHTa N2' paJBHBaDmHXCH npH 

HanHqHH BllHHCTBBHHOro pecypca s1 (pHc:3), Mb! BHllBnH, KaK H3 

COCTORHHH N1=0.1, Nlr=O.O CHCTBMa npHXOllHT B COCTOHHHB Nl=O.O, 

Nlr=l.O - JapOllHBmHACH peKo~6HHaHTHblA eapHaHT nonaenHBT HaqanbHblA. 

no HBKOToporo BPBMBHH :iioeeneHHB CHCTBMbl HaqanbHbIX pac H CHCTBMbl, 

DOTBHUHanbHO BKfl[lqa[lmeA peKOM6HHaHTHY~ pacy, HllB~IHqHo, a nocne 

· HaKonneHHe oco-6eA pe~oM6HHaHTHoA pacb1 110 HBKOToporo , noporoeoro 
·\ , . 

3Haqe!IH/I DPOHCXOllHT nepexon K HOBOMY CTa~HOHapHOMY COCTOHHHll, 

xapaKTBPH3YllmBMYCH,npeo6nanaHHBM oco6eA peKOM6HHaH~HbIX pac. 
,. ·PaccMaTpHeaii 'DOBBl!BHHB CHCTBMbl H3 llBY~ THDOB pecypca_ s1 H 

s2' Tpex pac HaqanbHOro YPOBHH opraHH3aUHH Nl' N2, NJ, qeTb~ex 

peKOM6HHaHTHbIX sapHaHTOB Nlr'N2r'N3r'N4r B noKanbHOM BHllOBOM 
apeane, nonyqaeM TpaeKTOPHH, H306paJKBHHblB Ha pHc.4 llflR 

OllHOPOllHOro H HBOllHOPOllHOro eocnpOH3B0llCTBa pecypcoe. BHllHO, qTo 

npH OllHHaKOBbIX r, paBHblX 0. 0001, BPBMR llOCTHlKBHHH KOHeqHoro 

COCTOHHHH MBHbme •· llJJH • ¥qacTKOB C HBOllHOPOllHbIM 

BOCDPOH3B0llC!~OM pecypca, qeM llflH UBHTpanbHOro yqacTKa. 

npH llOCTaToqHo 'iilamix r CHCTBMa npOXOllHT 6nH3KO OT 

paBHOBBCHOA ToqKH llflH pac HaqanbHoro YPOBHH opraHH38UHH, T.e. 

CHaqana ycneaa~T YCTaHOBHTbCH paBHOBBCHe 

rroTpe6ttTenR, a JaTeM HaKonneHHe oco6eA 

HaqanbHbIX eapHaHTOB 

peKOM6HHaHTHbIX pac 

DPHBOllHT K HX BCTynneHH[) B KOHKYPBHUHll 38 nHmeBblB pecypCbl H 

BblTBCHBHHll,, HaqanbHbIX pac. 

Ha pHc:5 H306pall!eHo DOBBllBHHe nonHOA 

noTpe6HTeneA nayx ypoaHeA opraHHJaUHH 

CHCTBMbl, BKnllqaDmeA 

B npocTpaHCTBBHHO 

HBOllHOPOllHOM apeane. 8 HaqanbHblA MOMBHT BPBMBHH HMBBTCH _He6onbmoe 

KOnHqecTBO oco6eA HecneuHanH3HPOB8HHOA pacbl HaqanbHOro YPOBHH 

9 
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peJynbTaTe MYTaUHOHHoro nepexona, a TaKEe B peJynbTaTe 
peKOM6HHaUHA.B03MOEHO, cnenyeT paCCMOTpeTb 6onee nonpo6HO npouecc 
MYTaUHOHHoro nepexona: CHaqana B COCTORHHe C HeCKOnbKO UOHH•eHHLIM 
(Ha ~p) CYMMapHLIM 3KOnorHqecKHM DOTeHUHanoM, a JaTeM B COCTORHHe 
C BOCCTaHoBneHHLIM UOTeHuHanoM, HO yze C npyrHM TPO~HqecKHM 
cneKTPOM. A nepexon Ha 6onee BL~OKHA TPO~HqeCKHA YPOBeHb, KOTOPLIA 
o6ycnaBnHBaeTCR 06benHHeHHeM paJBHTLa no OTnenbHOCTH 
cneuHanHJHPOBaHHLa CHCTeM reHOB, cnenyeT COOTHOCHTb Ha nepBOM 
3Tane C UOHHZeHHeM HCXOnHoro YPOBHR npH noTeHUHanbHO nonYCTHMOM 
nocTeneHHOM npeBLIDieHHH ero. 

3aKm:iqeHHe 
B peJynbTaTe napaMeTpHqecKoro aHanHJa cHcTeMhl nH~~epeH-

.uHanbHLa ypaBHeHHA, ODHCLIBaDWHX paJBHTHe nonynRUHH noTpe6HTenR 
neyx YPOBHeA 6HonorHqecKOA opraHHJaUHH e HeonHoponHOM 
npocTpaHCTBeHHOM apeane, nonyqeHo enHHCTBeHHOe YCToAqHeoe 
CTaUHOHapHoe COCTORHHe CHCTeML~ npHqeM POCT aepoRTHOCTH 
MYTaUHOHHLa nepexonoB p npHBOnHT K yeenttqeHHD nonH 
HecneuHanHJHPOBaHHLa pac, a C POCTOM aepORTHOCTH nH~~YJHH d 
BoJpacTaeT nonR cneuHanHJHpoeaHHLa pac B ueHTpanbHOM yqacTKe. 

HJMeHeHHe BepoRTHOCTH peKOM6HHaUHH r He BnHReT Ha nonozeHHe 
ycToAqHBOA CTaUHOHapHOA T~qKH B ~aJOBOM npocTpaHCTBe. OnHO 
npennonozeHHe O BOJMOZHOCTH peKOM6HHHPOBaHHR KaK o6pa30BaHHR pac 
DOTpe6HTenR C 6onbmHM 3KonorHqecKHM noTeHUHanoM ni= ~ Sp si 
npHBOnHT K ODHCLmaeMOMY 3BOnDUHOHHOMY BHTKY, T.e. CMeHe 
nonynRUHH noTpe6HTenR HaqanbHOro YPOBHR opraHHJaUHH nonynRUHeA 
peKOM6HHaHTHLa oco6eA. 

llpH ManLa pH dB KOHeqHOM COCTORHHH B nepH~epHAHhlX yqacTKaX 
apeana HapRny c peKOM6HHaHTHLIMH npHCYTCTBYDT H pachl HaqanbHOro 
YPOBHR opraHHJaUHH, cneuttanHJHPOBaHHLre no COOTBeTCTBYDmeMY THUY 
pecypca. C POCTOM p H d HX nnoTHOCTH UOCTei;ieHHO nanaDT n O HYnR. 
Mo

0

•HO roeopHTb, qTo HaqanbHLre paCLI cnoco6HLI BLl,llepzaTb KOHKYpeHUHD 
Ja nHmeeoA pecypc c ·oco6RMH HOBOro YPOBHR opraHHJaUHH e 
nepH~epHAHLa o6nacTRX apeana, xapaKTepHJYDmeMCR HeonHoponHLIM 
BOCDPOHJBOnCTBOM pecypca. 
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llpH aHanHJe noeeneHHR CHCTeMhl BO epeMeHH nonyqHnH, qTo DPH 
. UOCTORHHOM K03~~HUHeHTe BOCDpOHJBOnCTBa pecypca (a=const) 

qHcneHHOCTb nonynRUHH B npouecce KPHJHCa YMeHbmaeTCR He no 
HYneBLa JHaqeHHA, a CTa6HnHJHpyeTCR Ha HeKOTOPOM paBHOBeCHOM 
YPOBHe. Tor na o6paJYDWHeCR peKOM6HHaHTHLre . paCLI BhlllYEneHLI BCTynaTb 
B KOHKypeHUHD C HaqanbHLIMH pacaMH, CMeHRR paBHOBeCHOe COCTORHHe 
nnR HaqanbHLa pac B JKonorHqecKOA HHme Ha paBHOBeCHOe COCTORHHe 
peKOM6HHaHTHLa pac. B nanbHeAmeM MOZHO DODLITaTbCR paCCMOTpeTb 
nepHOnHqecKH MeHRDmeecR BOCDPOHJBOnCTBO pecypca (a~const) KaK 
npHqHHY KPHJHCa DOTpe6HTenR H npocnenHTb paJBHTHe nonynRUHH 
UOTpe6HTenR BO epeMeHH B 3TOM cnyqae. 

B JaKnDqeutte aeTop BL~a•aeT 6naronapuocTb B.H.KoporonHHY Ja 
UOCTORHHLIA HHTepec K pa6oTe H B.B.CyxononbUY Ja UeHHLre JaMeqaHHR. 
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