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Aado KECKHAPIK
OB OBTdHCHMTEJIBHO« 4>yHKUHH HMHTAUHOHHBIX

B 3KOJIOEHM
1. lIOHSITHe HMHTaUHOHHOrO MOÄeJIHpOBaHHfI B 3KOJIOXHH

TepMHH «HMHTauHOHHoe MOÄejmpoßaHHe» xpaKxyexcH pasHbiMH aBTopaMH
no-pasHOMy. P. UJchhoh, nanpHMep, Aaex o6mee onpeACJieHHe HMHxauHOH-
HOTO K3K npoUCCCa «. . . KOHCTpyHpOBaHHH MOÄ6JIH peajlb-
HOH CHCTCMbI H nOCT3HOBKH 3KCnepHM6HTOB H 3 3TOH MOAGJIH C U,eJlbK) JIHÖO
noHHTb chctcmei, jihöo oueHHTb... pasjinqHbie cxpaxerHH,
o6ecneqHßaK)m,He cfiyHKUHOHHpoBaHHe AaHHOH CHcxeMbi» K B skojiothh noa
TepMHHOM «HMHTauHOHHoe MOAeJinpoßaHHe» oöbinno noHHMaiOT onpeAejien-
Hbin bha MaTeMaTHnecKoro MOAejmpoßaHHH, Koxopbifi xapaKxepHsyexcH Bbi-
cokoh peajiHCTHqnocTbK) ncnojibsyeMbix MOAejieH. PeajmcTHnHocTb aocth-
raexcn öjiaroAapn yqexy b moagjih onent mhothx 4)aKTopoß, bjihhk)iu,hx na
cjiyHKUHOHHpOBaHHe 3KOCHCT6M. B pesyjlbxaxe HMHTaUHOHHbie MOAGJIH 3KO-
- qacxo coAepxcax jxe chtkh nepeMennbix h cothh napaMexpoß. TaKne
cjio>KHbie MOÄ6JIH hohth ne noAÄaiOTCH HCCAeAOBaHHK) MexoAaMH MaxeMaxn-
necKoro anajinsa, a peajinsyiOTCH b ochobhom nyTeM MauiHHHOH HMHxa-
u,hh BbiqncjiHTejibHoro 3KcnepHMeHTa («nporona») na 3BM. Ho sthm
ÄByM npH3H3KaM peajIHCTHHHOCTH H CHOCOÖy peaJIHSaUHH HMHXaiI,HOH-
Hbie MOÄGJIH B 3KOJIOTHH HpOTHBOHOCXaBJIHIOTCH T. H. 3HaJIHTHqeCKHM MOA6-
jihm. FlocjieAHHe xapaKTepusyiOTcn chjibhoh aScxparnpoßaHHOCTbio, ynpo-
meHHOCTbK), HÄeajIHSHpOBaHHOCTbK) HO CpaBHeHHK) C HMHTaUHOHHbIMH MOAG-
JIHMH, H CHOCOÖOM HX HCCJieAOB3HHH HBAH6TCH MaTeMaTHqeCKHH aH3JIH3.2

B paöoxax cob6tckhx skojiotob moacho BCTpeTHTb h Apyrae, 6ojiee ysKne
HHTepnpeTaunn TepMnna «HMHTauHOHHoe MOAejinpoßanne», ho b paMKax
AaHHOH CT3TbH Mbl 6yAGM HpHAep>KHBaTbCH HpHBeAGHHOH BblUie TpaKTOBKH.

2. IlpoßjieMa OÖTjJICHHTejIbHOH (JjyHKUHH 3KOAOrHHCCKHX

HMHXaUHOHHbIX MOACJICH

XoTH HMHTauHOHHoe MOAGJIHpOBaHHe B 3KOJIOTHH 3KTHBHO HpHMeHHeTCH y>Ke
õojiee AecHTH jiex, rHoceojiorHqecKan cxopona sxoro MexoAa Majio nccjie-

AOBana. FlpoÖJieMa rnoceojiorHqecKoro cxaxyca Bcero Kjiacca HMHxau,HOHHbix
MOAejieft noqxH ne oöcyÄAaexcn. OnpeAejieHHe FHoceojiorHqecKoro cxaxyca
T6CHO CBH33HO C HpoÖJieMOH MOAGAbHbIX rHOCeOJIOTHqeCKHX (jjyHKHHH, HO-
CKOJIbKy HM6HHO OHH OXpa>KaiOT Cyill,HOCXb BCHKHX cf)OpM HayqHOEO HO3H3HHH.

Mo>Kex 6biTb h Hex hhk3koh npoßjieMbi, h rHoceojiorHqecKHH cxaxyc sko-
jiornqecKHx HMHxauHOHHbix moacjich ne o6cy>KAaeTCH noxoMy, qxo oh
OqeBHACH? BbICKa3bIB3HHH 3KOJIOTOB paCXOAHTCH HO 3TOMy BOHpOCy. HeKO-
TOpbie H 3 HHX CHHTaiOT HMHXaHHOHHOe MOAeJIHpOBaHHe HOBOH paSHOBHA-
1 UJenHOH P. HMHTau,noHiioe MOÄeJmpoßaHHe chctcm hckycctbo h nayna. M., 1978, 12.
2 O T3KOM npoTHBonocTaBJieHHH cm., nanp.: Cmut JXotc. Moäcjih b skojigchh. M., 1976,
11— 13; Ceupewee K). M. MoAeJiiipoßanne oKpy>KaiomeH cpeAH h npoßjieMu HCAOciaxKa
HHcfiopMauHH. B kh.: MareMaTimecKHe moacjih b skojigphb h renetHKe. M., 1981, 17— 18.
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HocTbK) TpaAHUHOHHoro MexoAa BbiABHJKeHHH rnnoxes o 6 HCCAeAyeMoM
oöacktc h hx nocjieÄOßaxejibHOH nposepKe. 3 JXpyrm aßxopbi BbipaxcaiOTCH
Menee onpeAejieHHO. Ho hx mhchhio, HMHxau,HOHHbie moabjih, HecoMHenno,
nosBOJiHiOT jiyqme noHHTb sKocHcxeMbi h yrjiyÖHxbCH b hx cymnocxb, ho b
TO >K6 BpeMH OHH H 6 A3IOT nOJIHOU,6HHOrO Hp 6/I,OI3BJI6HHH 06 HCCJICAyeMbIX
CHoxeMax.4 X. Kecysjui pasjinqaex «moabjih ajih noHHMaHHH» h «moagjih ajib
npeACKasaHHH». C nepßbiMH c/ieAyex oßpamaxbcn KaK c nayqnbiMH xeo-
pHHMH, C HOCJI6AHHMH >K6 TOJIbKO K3K C HHCTpyM6HXaMH npCACKasaHHH. 5

Hnan xoHKa speHHH BbicKasbißaexcH b cxaxbHX B. C. OjicHumai-ia h
B. B. HajiHMosa, cneunajibHO saxpanißaiomHX npoöjieMbi rHoceojiorHqecKHx

4)yHKu,HH OKOAOXHqecKHX MOAejieö. 6 B. C. OjicHnmaH no/iaraex, qxo hmh-
xauHOHHbie moagjih skochctcm Moryx hmctb tojibko npeACKasaxejibHyio,
ho He oö'bHCHHxejibHyio CHjiy. B. B. HajiHMOB H<e Aa>xe npeACKasaHHH,
coßepmaeMbie npn homou/h SKOJioniqecKHx moabjich, cqHxaex ne HayqnbiMH.

rio-BHAHMOMy, Bonpoc o rnoceo.norHqecKOM cxaxyce h, cjieAOßaxejibHO,
0 (j)yHKU,HHX HMHTaHHOHHbIX MOACJI6H 611/6 H 6 p6UI6H H 3 ypOBH6 3KOJIOXHH
h MexoAOJiornqecKOH pecjMCKCHH h3A hch, KaK b HeKoxopbix Apyrnx oöjia-
CTHX 3H3HHH, H3npHM6p B (|)H3HKe. BcxaeX BOHpOC, H6JIB3H JIH 3XO p6meHH6
nepenecxH, xoth 6bi b Kaqecxse SBpHcxHqecKoro anajiora, b skojioxhk)?
OKasbißaexcH, pemeHHe He mojkct 6bixb tohho oahhm h t6m *e, «B cfmsHKe
MaxeMaxHqecKaH moabjib sxo qacxnbiH, npeAßJibHbiö, HAeajmsHpoßaHHbifi,
ynpom,6HHbiH cnyqaH oöll/bh xeopHH. Cobc6m HHoe abjio b öhojioxhh. Kak
npaßHJio, ÖHOJiornqecKHe xeopHH ne HMeiox paßHOsHaqnoH MaxeMaxHqecKOH

(J)opMyjiHpOßKH. MaxeMaxHqecKaH moäbjib önojiorHqecKoro HBJieHHH ne ecxb
qacxnbiH cjiyqaH oöu/en xeopHH. /.../ MaxeMaxnqecKoe MOAejmpoßaHHe b
ÖHOJIOXHH 3XO ABHJK6HH6 CHH3y BB6pX, OX qaCTHOXO K o6IH,BMy» 7 .

TaKOe «ABHJK6HH6 CHH3y BB6pX, OT qaCTHOXO K OÖLL/eMy» CBOHCTB6HHO H6
TOJIbKO ÖHOJIOXHH, B TOM HHCJIB 3KOJIOXHH, HO H pHAy APyrHX AHCL/HHJIHH CO
CJiaÖO (J)OpMajIH3OBaHHOH TeopHCH 3KOHOMHK6, HCHXOJIOFHH, HCTOpHOXpa-
(|)hh h X. a. rioaxoMy ecxb ocHOBaHHc cqHxaxb, qxo HccjieAOßaHHe xHoceojio-

rnqecKHX c|)yHKu,HH sKOJiornqecKHx moabjibh hmcct anane/me, BbixoAHii/ee sa
paMKH M6TOAOJIOXHH 3KOJIOXHH.

B HacTOHU/efi cxaxbe mm orpaHHqHMcn paccMoxpeHiieM o6x.HCHHxejibHOH
cjiyHKUHH SKOJIOXHqeCKHX HMHTaUHOHHbIX MOABJIBH, pyKOBOÄCTByHCb CJICAyKD-
ii/HMH npnqHHaMH.

80-nepsbix, hhkto ne coMHeßaexcH b tom, qxo HMHxanHOHHbie moabjih
BbIHOJIHHKDT HpCACKasaTCJIbHyiO GfiyHKHHK). Bonpoc COCTOHT JIHLUb B TOM,
nacKOJibKo ycneuiHo sxa cjiynKi/HH BbinojinnexcH. Mhchhh HccjieAOßaxeJien

3 Kowal, N. E. A rationale for modeling dynamic ecological systems. In; Systems
Analysis and Simulation in Ecology, I. New York, London, 1974, 126.
4 Watt, K. E. F. The nature of systems analysis. In; Systems Analysis in Ecology.
New York, London, 1966, 13; JJowecpcpepc JJm. BBeAenne b cncxeMHbifi ai-iajiHs: npnMene-
HHe b SKOJiornH. M., 1981, 66; Eberhardt, L. L. Applied systems ecology; models, data
and statistical methods. In: Simulation Councils Proceedings Series, 1975, 5, N 1.
New Directions in the Analysis of Ecological Systems. Part 1, 45; Goodall, D. W.
Building and testing ecosystem models. In: Mathematical Models in Ecology. The
12th Symposium of the British Ecological Society. Grange-over-Sands, Lancashire

23—26 March 1971. Oxford, etc., 1972, 174.
5 Caswell, H. The validation problem. In; Systems Analysis and Simulation in Eco-
logy , IV. New York, etc., 1976, 343— 325.
6 oAeuuiMaH E. C. CncxeMHbie mcxoam b bkojidchh. B kh.; CxaxHcxnqecKne mcxoabi aua-
JiHsa noHB, pacxHxeJibHocxH h hx CBH3H. ysa, 1978, 7—28; oAeuuiMan E. C. Cxoxacxuqe-
CKlie MOÄ6JIH 6H0U6H0308 (OnXHMH3aU,HOHHbie MOÄ6JIH). B KH.: Hxorn HayKH H XeXHHKH.
Cepua: 06man skojioxhh. BHOueHOJioxHH. 5. MoAeJinpoßauHe boahbix sko-
cncxeM. M., 1980, 5—57; Huaumob B. B. AnaJina ocHOßamm aKOJiornqecKoro npornosa.
(LlaxxepH-aHaJiH3 ksk ocjiaöJieuHbiH Bapiiaux nporuosa). Bonpocw cJmjiococ})HH, 1983,
No 1, 108—117.
7 MoAHanoe A. M. FIpeAHCJioBHe. B kh.: MaxeMaxnqecKoe MOAeJinpoßauHe b skojioxhii.

Maxepnajibi 111 uikojiu no MaxeMaximecKOMy MOAeJinpoßamno cjiojkhbix öiioJiornqecKHX
cHcxeM. M., 1978, 3 1.
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pacxoAHTCH no noBOAy cooxboxcxbhh npHMenneMbix MaxeMaiHnecKHx
opBACXB npnpoAe nsynaeMon peajibnocxn. Pemenne sxoh npoÖJieMbi Moncex
öbixb Äocxnrnyxo npo>KAe Bcero nepes yxonnenne snanHfi o npnpoAe sko-
CHCX6M.

80-Bxopbix, o6x.acHHxejibnaH (|)yHKnHH HMHxaunoHHbix MOÄejien hhxao
SKOJioraMH ne paccMaxpHßaexcn (npoMe cxaxen B. C. OneHuiMana, xao
Bbinojinenne axon cjDyHKUHH HMnxannoHHbiMH MOAejiHMH oxpanaexca) , xoxh
nacxo oxMenaexcn, nxo axn moaojih noMoraiox Jiynme nonnxb skojioxhho-
CKH6 HBJIOHHH.

B-xpexbHx, ox najmqHH hjih oxcyxcxßHH oöx.HCHHxojibHOH (})yHKUHH hmh-
xannoHHbix MOAejien saßHcnx oõman onenna nx xhoooojioxhhookoh pojiH, nx
BKJiaAa b pasßHxne skojioxhhookoh xeopnn.

B nacxomnen cxaxbe mu nonbixaeMcn oxßexnxb na Bonpocbi; oöx.hchhiox
JIH HMHXaUHOHHbie MOAGJIH 3KOOHCXOM BOo6IHO HXO-JIHÖO, H eCJIH 061.HCHHIOX,
xo npn KaKHx ycjioBHHX, nxo h KaK onn oöx.hchhiox?

3. O KOHuenuHsrx HayqHoxo oötncneHMn

Kan H3B6CXHO, moxoaojioxh nayKH ne nanum 06x30x0 nsbiKa b Bonpoce o
xom, Kan xohho SKcnjiHUHpoßaxb ooAep>KaHHo noHHxnn naynnoro o6x>hcho-
- Mbi paccMaxpHßaeM 3Aecb abc KOHuennnn oöxjHOHohhh, Bcxpenaio-
mnecH b COB6XCKOH Jinxopaxypo.

Bhahmo, h3h6ojioo pacnpocxpaHoHHOH hbjihoxch KonnonnHH, bocxoahuiah
K OXOMO o6'bHCHOHHH FOMHOJIH—OnnOHXOHMa, KOXOpyK) CyLHOCXBOHHO pas-
BHJI H OHCXOMaXH3HpOBajI E. H. HhKHXHH. 8 Ho OXO MHOHHK), OÖX.HCHOHHO
ocxb pacKpbixHo cymnocxH oöx.hchhomoxo oöxjOKxa, Koxopoo Aocxnraoxcn
JIHIUb nopo3 nO3HaHHO OXO SaKOHOB. O6x>HOHOHHO AOJIÄHO HMOXb OnpoA6JloH-
nyio jioxnnocKyio oxpyKxypy. Oho cocxohx hs aKcnjiananAyMa n sKonjia-

nanca, npnnoM nopsbin jioxhhookh BbißOÄHxcn hs Bxopoxo. 060 nacxn oöxdHC-
HOHHH AOJI>KHbI OOOXBOXOXBOBaXb CJIOAyK)UI,HM xpOÖOBaHHHM:
1) SKcnjianaHAyM aojijkoh Aasaxb xohhoo h passopnyxoo b hshkobom oxho-
HIOHHH OXOÖpa>KOHHO o6x.HCHHOMOXO;
2) aKcnjianaHAyM aojijkoh öbixb hcxhhhbim;
3) aKcnjiananc aojijkoh oxoöpancaxb xy >KO npoAMoxnyio oöjiacxb, nxo h
3KcnjianaHAyM, hjih saKonoMopno CBHsannyio hjih cxoAHyio 0 hoh b hbko-
XOpOM CyiU;OCXBOHHOM OXHOÜIOHHH;

4) 3KcnjiaHanc aojijkoh coAepncaxb no Kpannon Mopo oähh sanon nayKH;
5) SKcnjiananc aojiäoh cosAasaxb ycjiOBHH a-hh noAßOAennn sKcnjianan-

AyMa noA saKOH nayKH;
6) SKonjiaHano no b hom HHcfiopManHH no aoji>Koh öbixb
xo)KAecxBOH sKcnjianaHAyMy h ho aojiäoh ooAepncaxb SKcnjiananAyM khk
cbok) naoxb, ocjih Aa>Ko oh h npoACxaßJion b Apyrnx xopMHnax.9

Ecjih E. n. Hhkhxhh paccMaxpHßaox oöx.hchohho b KanocxßO (JiopMajib-
HO-JIOXHHOOKOXO BbIBOAa CO OXpoXO OnpOA6JIOHHbIMH XHOCOOJIOXHHOCKHMH
OBOHCXBaMH, XO A. A. nOHOHKHH CXOpOHHHK ApyXOH KOHUOnUHH, X3K>KO
CHHXaH OÖX.HCHOHHO paOKpbIXHOM CymnOCXH o6x.HCHHOMOXO, nOAHOpKHB3OX
xox acnoKx o6x>hoHohhh, Koxopbift oh nasbmaox MOAOJinposaHHOM o6x>hchho-
- nOJIOÄOHHH OÖX.HCHHIOLnHM nOJIOÄOHHOM. «80-nOpßblX, B XOAG o6x.HC-
HOHHH yoxanaßjiHßaoxcn xox cJ)äKx, nxo sKonopHMonxajibHbiH sanon bhbo-

AHXOH npH nOMOUI,H XOOpHH. 80-BXOpbIX, XOOpHH B npOUOCCO o6x>HCHOHHH
Bbicxynaox b Kanocxßo moaojih o6x>hchhoMoxo sKcnopHMonxajibnoxo aaKona.

8 HüKUTUH E. U. 06'bHCH6HHe • (J)yHKUHH HayKH. M., 1970.
9 TaM see, 31—42.
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3tot BTopofl acneKT o6tjHCH6hhsi npeAcxaßjinex coöon to, qxo oöbiqno nasbi-
Baiox ycxaHOBJieHHeM (JmsnqecKoro CMbicjia sKcnepnMeHxajibHoro saKOHa.
OöiiHCHHTb HBJieHHe SHaqnx Aaxb ynpomeHHyio ero cxeMy, pacKpbixb ero
MexaHHSM.
M6HTOB» 10

.

CpaßHHßan KOHuenunn o6x.HCHeHHH E. O. ÜHKHTHHa h A. A. IleqeHKHHa,
mo>kho oTMexHTb, qxo OHH B KaKOH-xo Mepe aobojihhkdt Apyr Apyra. Koniien-
u,HH A. A. OeqeHKHHa b (JiopMajibHo-JiornqecKOM CMbicjie Menee cxpora. Ona
He xpeöyex 4)opMajibHO-JiornqecKoro BbißOAa sKcnjianaHAyMa ns sKcrnna-
Hanca. Bbiboä Moxcex noACKasaxb h MbicjieHHbift OKcnepuMeHT. C Apyron
cxopoHbi, ecjiH He aöcojnoTHSHpoßaxb jioxhuhsm KOHnenuim E. FI. Hhkh-
THHa h CHHxaxb, qxo (|)opMajibHbiH BbiBOA HenpeMenno ao-
nojiHHexcH ero HHxepnpexauneH b xepMHHax SKcnjianaHca, xo
yAOßJiexßopniomee bcom xpeöoBaHHHM, BbiAßHHyxbiM E. EL Hhkhthhbim,
moäho npHSHaxb Hanöojiee cxporon pasHOßHAHocxbio o6x.HCHeHHH no
A. A. HeqeHKHHy. Ho HameMy mhchhio, cxeMa A. A. üeqeHKHHa öojiee coox-
Bexcxßyex peajibHofi npaKXHKe HayKH, oAHaKO cooxßexcxßHe HeKoxopon
npoueAypbi (xoHHee ee jiorHKo-rHoceojiorHqecKofi peKoHcxpyKu,HH) AHarno-
CTHqeCKHM KpHXepHHM o6x.HCHeHHH E. n. HHKHTHHa MOJKHO HCHOJIbSOBaXb B
Kaqecxße apryivieHxa b nojibsy cymecTßOßaunn h no A. A. Fle-
qeHKHHy.

4. HMHxau,HOHHoe MOAejiwpoßaHHe h oötncHenHe

EOBOpHTb 06 o6x>HCHHXeJIbHOH cJ)yHKU,HH HMHXaHHOHHbIX MOACJieH OKOCHCXeM
mo>kho npn jxByx ycjiOßnnx: 1) sth MOAejin rojitkuu oxpaxcaxb cymnocxb
nccjieÄyeMbix hejichhö, 2) cnocoö nx HcnoJibsoßaunn äojiäoh cooxßexcxßO-
Baxb xpeöoBaHHHM, npeAx>HßjineMbiM HayqnoMy oö'bHCHeHHio.

HMHXaUHOHHbie MOAeJIH SKOCHCXeM 3XO MOÄGJIH AHHaMHqeCKHe. Ohh
CXpOHTCH AJIH HByqeHHH AHH3MHKH HCKOTOpbIX, HHXepeCyK)U;HX HCCJieAOßa-
xejiH xapaKxepncxHK SKOCHCxeM. Oõbiqno b pojin xaKnx noKasaxejien Bbicxy-
naiox qHCJieHHOCTb, õnoMacca hjih 3HeprocoAep>KaHHe bhäobhx nonyjinu,HH
jih6o uejibix xpocjniqecKnx ypoßHefi, bxoahiahx b MOACJinpyeiviyio sKocncxeMy.
TaKHM oöpasoM, npnMbiM npeAMexoM nccjieAOßaHnn HBjinexcn ne sKocncxeMa
nan xaKOßan, a onpeAeJieHHbie npoueccu ee 4>yHKU,HOHHpOBaHHH AHHa-
MHKa HeKOxopbix noKasaxejien.

Opn nocxpoeHHH moacjih cnepea nbixaioxcn coöpaxb bcio HH(J)opMan,Hio
o (|)aKTopax, Koxopbie, no mhchhk) HccJieAOßaxejin, cymecxßeHHO bjihhiot na
AHHaMHKy nayqaeMbix xapaKxepHCXHK, a saxeM mbicjichho nbixaioxcn npeA-
CXaBHTb BCe 3Xn (|)aKTOpbI C COÖCTBeHHbIMH B33HMOCBH3SIMH B BHAC 6AHHOH
CHCT6MHOH KapxHHbi. HanpHMep, AHHaMHKa nonyjinu,HH ähbothbix Moxcex
CBHBbißaxbcn c ecxecxßeHHbiM npnpocxoM n cMepxHocxbio, a sth (JiaKTopbi,
b CBOio oqepeAb, saßncnx ox t|)H3HKo-xHMHqecKHx ycjiOBHH cpeAbi, qHCJien-

HOCTH noxpeöJineMbix a3hhoh bhaoboh nonyjinunen Apyrnx nonyjinunn,
BHyxpnnonyjiHunoHHOH KOHKypenuHH, qncjieHHOcxn nonyjinuHH xhiahhkob,
aHxponoreHHoro bjihhhhh na SKocHCxeMy. Kopoqe roßopn, AHHaMHKa nony-
jinuHH npeACxaßJinexcH nan peayjibxax BaaHMOAencTBHn ocoöeö BHyxpn
nonyjinuHH, BsanMOAOHCTBHn sxoft nonyjinnnH c ApyrnMH nonyjinunnMH n
aÖHOxnqecKOH cpeAon. Tanoe omicaHHe n ecxb npeAnojiaraeMon
cyiiiHocxH HCCJieAyeMoro acnenxa ahh3mhkh SKocncxeMbi. Mnorae önojiorn
cqnxaiOT sKOCHCxeMbi ne qeM hhhm kslk cncxeMaMH, (JiyHKUHOHHpoBaHHe
KOTOpbIX CBOAHTCH K BSaHMOAGHCTBHK) nOnyjIHU,HH, CT3A H X. JX. ÜBBeCTHbIH
MaxeMaxHK H. H. Mohcccb, o cnocoöax (jpopMajibHoro onncannn
3KOCHCT6M THna ÖHoreoueHOSOß, onnpaexcn na noAoõnoro OHxojiorn-

10 FIeneHKUH A. A. OyHKUHH xeopHH. B kh.: Ohjioco4)hh, MeiOÄOJiorHH, HayKa.
M., 1972, 209.
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qecKHe npeBCTaBJieHHH. Oh nnmex: «Ho-bhahmomy, ÖHoreouenos ne hbjih-

excn opraHHSMOM, bo bchkom cjiyqae HaM HensßecxHbi KaKHe-JiHÖo opraHHS-
MHH6CKH6 6XO OCOÕ6HHOCXH. 8H0r60U,6H03 3XO COBOKyHHOCXb OpXaHHSMOB,
B KOXOpOH
«. .. onHcaHHe ÖHoreoueHosa axo rjiaßHbiM oöpasoM onncaHHe pasjmqHbix
(npe>KAe Bcero xpocfmqecKHx) cbhsch Me>KAy opraHHSMaMH .. .» 12.

KaqecxßeHHoe npeacxaßJieHHe o MexaHHSMe ahh3mhkh HCCJieAyeMbix
noKasaxejieft xojibxo nepßbin mar k cosAaHHio moac-tth. Hpn nocxpoeHHH
(|)OpMaJIbHOH MOACJIH MO>KHO HAXH AByMH HyXHMH. OepßblH H 3 HHX HOCJI6-
ÄOBaxejibHbiH «nepeßOÄ» Bcex ohhc3hhh nponeccoß na MaxeMaxnqecKHH
H3biK, b peayjibxaxe Koxoporo nojiyqaexcn CHexeMa ypaBHeHHH. Hnxepnpe-
X3RHH OAHOXO H 3 HHX MO>K6X ÖblXb HpHMCpHO X3KOBOH:

CKOpOCXb H3M6H6HHH nep6M6HHOH Xx (ÕHOMaCCbI HOHyJIHHHH A) = CKO-
pocxH sa cqex accHMHJiHUHH (saßHCHmeft ox nepeMOHHbix Xu
X 2 h napaMexpoß a x ha 2no (BopMyjie a) + CKopocxb npnpocxa X x sa cqex
pa3MHO>K6HHH ocoöeft (saßHCHman ox nepeMOHHbix X\, X 3 h napaMexpoß a3,a 4 no (J)opMyjie ß) +

... CKopocxb yMenbmeHHH X\ sa cqex saxpafr na
nponeccbi M6xaõojiH3Ma (aaßHCHinan ox nepeMeHHbix Xu X 4 h napaMexpoß
a 4, 0-5 no (BopMyjie y) CKopocxb yMenbmeHHH X x sa cqex xhih,-
HHK3MH (saBHCHipaH OX HepeM6HHbIX X\, X 5 H H3paM6XpOB <26, 07 HO (|)op-
Myjie A)

B öajiancoßbix ypaßHennax xanoro xnna ne yxpaqeno nepßOHaqaJibHoe
KanecxßeHHoe coAepacaHHe onncannH HCCJieAyeMbix npoueccoß. Ecjih mu
COXJiaCHMCH npHHHXb 3XO COA6p>KaHHe 33 OXp a>K6HH6 Cym,HOCXH AHH3MHKH
paccMaxpHßaeMbix noKasaxeJiefi, xo h Aannan cncxeMa ypaBHeHHH oxpa-
>K6HHe XOH XK6 Cym,HOCXH.

PaccMoxpHM Äpyroft nyxb nocxpoeHHH (BopMajibHoft moagjih. Ha ochobc
HanajibHoro KaqecxßeHHoro onHcaHHH oxönpaiox nepeMeimbie, xapanxepn-
syiomne xojibKo xe (Banxopni, noxopbie npea,nojio>KHxejibHo bjihhkdx na xoa
HCCJieayeMbix nepeMCHHbix, ho BHyxpncHCxeMHbie npoueccu npHMO ne «nepe-
boahx» na MaxeMaxnnecKHH H3biK. Bbiöpaß anpnopHO Henoxopyio «yAOÖHyio»
(BopMy ypaßi-ieHHH h onnpancb na onpeAeJieHHbm pnA AaHHbix HaÖJHOÄCHHH
3a noBea,eHH6M MOACJinpyeMOH sKOCHCxeMbi b npomjiOM, naxoAnx «hoaxoh-
koh» na 3BM noa,xoÄHXu,He snaqeHHH napaMexpoß, nosßOJinioiHHe CBHsaxb

HccjieayeMbie nepeMennbie Me>KAy coöoh. HnxepnpexauHH oahoxo ypaßHe-
HHH CHCxeMbi xaKoro xnna Moxcex 6bixb npHMepno x3koboh:

SHaneHHe nepeMeHHOH X x (ÖHOMaccbi nonyjiHUHH A) b momchx t+\=Xx
B MOM6HX t+ X 2 (ÖHOMaCCa HOHyJIHU,HH >K6pXBbI HOnyjIHU,HH A) B MOM6HX

tx KO3(J)(J)HU,HeHx cii +X3 (xeMnepaxypa b mombhx tx K03(ß(|)H-
H,H6HX a2+ ...

Kan bhäho, b (BopMHpoBaHHH xanoro poaa MOÄejien hbho ne yqHXbißaexcn
3H3HHe 0 MexaHHSMe HOBeÄGHHH CHCxeMbi, OHO He OXpa>KaeXCH B MOÄCJIH
HenocpeÄCXßeHHO. 3xo ecxb BHemnee onncaHHe noBea,eHHH sKOCHCxeMbi,
onHcaHHe Ha ypoßHe hbjichhh.

TaKHM oßpasoM, b saBHCHMocxH ox BbißpaHHoro nyxH (BopMajinsauHH
Bce SKOJioxHqecKHe HMHxanHOHHbie moächh mo>kho pasAejiHXb na Aßa
BHAa na cym,Hocxb h na oxpa>KaiomHe HBjieHne ahh3mhkh
3KOCHCX6M. 3xo ACJICHHe MO*HO Bbip33HXb X3KH<e B XepMHH3X «MOACJIH RJIH
HOHHM3HHH» H «MOAGJIH A-3H HpeACKa33HHH» (HO X. KeCySJIJiy) HJIH «X6O-
- h 3MHHpnqecKHe moacjih» (ho P. yHxepxy 13 ). /lajiee Mbi öyACM

11 Mouceee H. H. MejicmeK, cpeßa, oöiucctbo. OpoÖJieMbi (J)opMajiH3oßaHHoro onncaHHH. M.,
1982, 104. Ooä «opraHH3M3MH» H. H. Monceeß noHHMaex ne tojibko ocoöh, ho h ÕHOCHCieMbi
THna nonyjiHUHH, h x. ä-, Koxopwe coöcxßeiiiibiMii ueJiHMH h chocoöhocxhmii
K HX ÄOCXHHieHHK).

12 Mouceee H. H. MeJioßeK, cpena, oömecxßO, 104.
13 Caswell, H. The validation problem; Wiegert, R. G. Simulation models of ecosys-
tems. Annual Review of Ecology and Systematics, 1975, 6, 313.
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Hcnojibsoßaxb xepMHHbi «xeopexnqecKHe h 3MHHpnqecKHe HMHxaunoHHbie
moacjih», K3K Ha-ußojiee yAaqnbie (no nameMy Mnennio). Mbi nojmocxbio

corjiacHbi c yxßep>KAeHHeM: «SMnnpnqecKHe moacjih ne na
o6x>ncneHHe peajibnoro noBeAeHHH cncxeMbi. B jiyqmeM cjiyqae ohh Moryx
Äoexoßepno penpoAyUHpoßaxb noßeAenne cncxeMbi b paajinqHbix ycjio-
BHHX» 14

. ripHHHXHe H3MH AaHHOXO X63HCa OCHOBbIBaeXCH H 3 XOM, HXO 3MDH-
pnnecKne moasjih nenocpeACXßenno ne oxpanoiox cymnocxn oKocncxeM.

B xoAe HMHxaunoHHoro MOAejinpoßannn ecxb Aßa sxana, na Koxopbix,
moäho npeAnojiaraxb, xeopexnnecKne moagjih Bbinojinniox oöx.ncnnxejibHyio
cjiynKUHio. 3xo oxan nposepK« moacjih h sxan HMHxaunoHHoro sKcnepn-
Menxa.

Ha sxane npoßepKH onennßaexcn, cnocoöna jih MOAeJib Aocxaxoqno
na,ne>KHo Bbinojinnxb xe saAaqn, ajih Koxopbix ona CKOHCxpynpoßana. Hmh-
xannoHHoe MOAejinposanne, b xom qncjie n sKOJiornnecKaH HMnxannn, npe-
cjieAyex aße ocnoßHbie nejin nonnManne HccjieAyeMoro nponecca n npeA-
cKasanne npoxeKannn ero b pasjinqnbix ycjiOßHnx. 15 Hpn sxom b cjiyqae
xeopexnqecKoro MOAejinpoßannn sxh nejin BsaHMocßHsanbi. VcnemHocxb
npeACKasannn noßeAennn skochcxcm na oxnocnxejibHO A-nnxejibnyio nepc-
neKXHßy n b cjiyqae ycjiOBHH, panee ne HSBeAannbix nccjieAyeMon cncxe-
MOH, MOHK6X OCHOBbIBaXbCH XOJIbKO H 3 npaBHJIbHOM nOHHMaHHH MeX3HH3MOB
(j3yHKnnoHnpoßaHHsi BKocHcxeM. 16 TaKHM oöpasoM, npn xeopexnqecKOM
MOAejinpoßannn nejib noHHMaHHH SKocncxeMbi BcerAa H3AO yqnxbmaxb, n
npoßepna MOAejin axo OAnospeMennan npoßepna npaßHJibnocxn nonnMa-
hhh SKocncxeMbi H cnocoönocxH moacjih npeAcnasaxb ee noßeAenne.

UenxpajibHOH onepannen npoßepKH HBJinexcn «npoönan» HMHxaunn
AHH3MHKH SKOCHCXeMbI npn HCKOXOpbIX 33AaHHbIX HaqajlbHblX H rpaHHqHblX
vcjiobhhx. Pesyjibxaxbi Moryx onenHßaxbcn abohkhm oöpasoM. 17 Ecjih nanon-
Jien Aocxaxoqnbin SKcnepHMenxajibnbiH Maxepnaji o noßeAennn HccjieAyeMon
3KocncxeMbi b noomjioM, xo mo>kho cpaßnnxb cymecxßviomHe Aannbie c
pesyjibxaxaMH cqexa na MOAejin npn oahh3koboh AnnaMHKe BHemnnx (j)aK-
xopos n naqajibHbix anaqenHnx nccjieAyeMbix nepeMennbix. Hjih me mojkho

npoßecxn SKcnepxnyio onenny pasyMHoexn pemennn, nojiyqennoro na moacjih
npn pasyMHbix snaqenHnx napaMexpoß n naqajibHbix ycjiOBHH. Cnaqajia
ocxanoßHMcn na nepBOM cnocoöe npoßepKH.

KorAa ncnojibsyioxcn naqajibnbie n rpannqnbie ycjiOBHH, naöjnoAaßuiHecH
b xeqenne Kanoro-xo nepnoAa b npomjioM, moäho roßopnxb hko6h o pexpo-
CKasannn MOAejibio noßeAennn SKocncxeMbi b sxhx ycjioßHnx. Ho sxo ne
ecxb pexpocKasanne, xan nan y>Ke äo pacqexa hsbccxho, qxo cjiyqnjiocb b
AencxßHxejibHocxn. B pesyjibxaxe npoßepKH nojiyqaiox hoboc snanne ne o
noßeAennn SKOcncxeMbi b npomjioM, a o naqecxße MOAejin sxoro noßeAennn.
3kojioxh npn sxom roßopnx o npoßepne rnnoxes n nx noAXßepncAennn (hjih
onpoBepjKCHHH), 18 «Ecjih MOAeJib (nMnxannoHnan, x. e. HAeajibnan —A. K.)
ny>KAaexcH b npoßepne qepes cpaßnenne ee npeACKasannn c AannbiMH o
peajibHOM MHpe, sxa MOAeJib cxanex rnnoxeson, xoxn h qacxo onenb cjio>k-

14 Wiegert, R. G. Simulation models of ecosystems, 313.
15 Cm. y>Ke npHßeAennyio AetJmHHumo HMHiaunoHHoro MOnejiHpoßaHHH: Ulennon P. Hmh-
TaunoHHoe l2; Caswell, H. The validation problem; Wiegert, R. G.
.Simulation models of ecosystems.
16 Cm.: SKOJiornnecKiie cncxeMbi. AßanTHEHan oueHKa h ynpaßJicnne. M., 1981, 86.
17 JhjKbHHoe H. K. MareMaxHnecKHe npoßjieMbi HMHxaunoHHoro MoaeJinpoßannH sKOJiorn-

necKHx cHcxeM. B KH.:
cKoro MoaejmooßaHHH npoueccoß BsanMoneficTßUH qejiOßenecKOH 3kthbhocth h OKpyjKaio-
LU,en cpejiH. (TeJiaßH, cenTHÕpb 1978), 1. M., 1978, 102—103.
18 Caswell, H. The validation problem; Kowal, N. E. A rationale for modeling dynamic
ecological systems; Jlnni/noe A. A. O MaxeMarnnecKOM MOAeJinpoßannH b npoÖJieMe «ne-
JIOB6K H 6nocc|)epa». B kh.: 6noreou,eHOTHqecKHx npoueccoß. M., 1981,
9—lo.



höh, GKJiaAbißaioineHCH hs mhothx «noÄrwnoTes»» 19. Oah3ko onepau,HH
TB6p>KZI,eHHH H o6rbHCH6HHH B3aHMOCBH33HbI. 3tOT BOnpOC
oöcy>Kzi.aeTCH E. FI. Hhkhthhhm. B JiorHKo-rHoceojiorHnecKOM CMbicjie oh
paccMaTpHßaex MHorne, cocTOHiii,He H 3 flßyx hjichob MbicjieHHbie onepau,HH
K3K pasHOBHÄHOCTH oähoh ynnsepcajibHOH nponeflypbi npou,e,n,ypbi 060-
HOB3HHH, BKJIKDHaiOLHeH HJICHbI OCHOBaHHH H OÖOCHOBbIBaeMOrO. Oh HHIlieT:
«... He33BHCHMO OT KOHKpeTHOH H6JIH, CyÖTjGKTOM, OÖOCHOBbl-
saeMoe b
BaHHe, a HM6HHO B CBOio onepe,n,b Bbicxynaex no OTHomeHHio k HeMy b Kane-
CTBe ocHOßamiH, oöoramaex ero», h «. .. xa>KAoe H 3 hhx (jib yx hjichob

nponeaypbi oöocHOßannn A. K.) ozmoßpeMenno Bbicxynaex b ÄByx pojinx,
OÄHa H 3 KOTOpbIX HBJIH6TCH TJiaBHOH TOH, HTO BDOJIHO OCO3H3HHO, SKCnjIH-

HHTho aasana eiviy cy6x.eKTOM, a zipyran BxopocxeneHHon toh, Koxopyio
3JI6M6HT HrpaeT nOÖOHHO, H633BHCHMO OT >K6JiaHHH CyS'bOKTa» 20. KOHKpeTHO
o B33HMOCBH3H onepannfi no,HTBep>K,neHHH h E. FI. FFhkhthh
OTMenaex: «06x.hchhh tjjaKx na ochobo KaKoro-jiHÖo naynnoro saxona,
HCCJiejtOßaxejib BMecxe c tom no,n,Tßep>Kn,aeT stot saxon na ochobo Äannoro
4)aKxa» 21

,
«. .. b Hayxe onepanHH noÄXBepÄfIeHHH 33kohob nacxo ocymecx-

BJIHHDTCH H K3K OCHOBHbie, HenOCpefICTBeHHO HHTepeCyiOmHe HCCJieflOßa-
xejin»22. B cjiynae, Korzia nponenypa non,Tßep>Kn,eHHH HEJinexcn rjiasnoH,
BHfIHMO, He MO>K6X 6blXb H P6HH 06 OÖTjHCHeHHH B TOM CMHCJI6, K3KOH HpH-
/iaex axoMy xepMHHy caw E. FI. FFhkhthh, paccMaxpHßan o6x>HCH6HHe nan
BbiBOA c onpeAejieHHOH cxaxHqecKOH h ÄHHaMHnecKoft cxpyKxypaMH.23
Ecjih no CBoen cxaxnqecKOH cxpyKxype o6x.ncHeHHe h mojkct 6bixb tojk-

flecxßeHHbiM non,Tßep>KneHHK), to no ÄHHaMnnecKOH cxpyKxype sth npou,e-
Äypbi npnMo npoxHßonojio>KHbi. 06x>HCHeHne c|)aKTa HannnaexcH c {|)aKTa h
HanpaßJieno na noabicKanne o6x.ncHniom,ero aanona, noflXßep>K,n,eHHe saxona
(rnnoxeabi) HanHiraexcn c saKona (rnnoxesbi o saKone) n HanpaßJieno na

FTo-BHÄHMOMy, XJiaBHblH MOM6HT B MbICJICHHOM yCTaHOBJieHHH H606X0-
ÄHMOH CBH3H M6>K,H,y OnpeneJieHHblMH (})aKTOM H 33KOHOM BH6 33BHCHMOCTH
OT HanpaßJieHHH noncna axo «BHÄenne» naHHoro c})aKTa b csexe toh
TeopHH, K KOTOpOH npHHa/UIOKHT 33KOH. ECJIH TaKOe «BHÄ6HHe» ÄOCTHT-
nyxo, (|)H3HqecKHH CMbicji (j}aKxa ycxaHOßJieH, 6yn.b axo b pesyjibxaxe o6t>hc-
h6hhh hjih noflXßep>KjieHHH, to nocjie saßepmeHHH OÄHoft hs 3THX npon,e,nyp
ocymecxßJieHHe zipyrofi y>xe ne xpeöyex HHKaKoro aspHCTHnecKoro ycHJiHH,
nocKojibKy ee pesyjibxax oneßH,n.eH. FFpHsnaHHe cymecxßOßaHHH xaKoro,
conyxcxßyiomero no,HTBep}K,n;eHHK) saKona hmejihuhthoto (|)aKTa
VKasbißaex na to, hto h E. FI. FFhkhthh noHHMaex o6x.HCHeHHe nan mbicjich-
Hoe MOzreJiHpoßaHHe oöiaHCHHeMoro hejichkh cpencxsaMH xeopHH, h xpeöoßa-
hhh, ycxaHOßJieHHbie hm jxjib o6x.ncHeHHH, othochtch k JicrnnecKHM peKOH-
cxpyKUHHM oö'bHcneHHH, a i-ie k KOHKpexHbiM nayqHbiM xencxaM.

BoSßpamaHCb K HMHTanHOHHOMy
xenepb cnasaxb, hto najinnne axana non,Tßep>K/i,eHHH xeopexHMecKOH moäojih
yKasbißaex na o6x.ncHeHHe Moaejibio ee (})aKTOB. Onnca-
HHe npoHCxonnuiHX b 3KOCHCxeMe npoueccoß, Koxopoe npezimecTßyex npo-
Bepxe MOÄ6JIH, axo H ecxb co3n,aHHe ynpoui,eHHOH cxeMbi peajibHoro hbjic-

hhh, pacKpbiTHe ero MexannsMa, o KOTopoM roßopnx A. A. FIeneHKHH Kan o
xapaKxepnoM npnsnaKe nponen,ypbi o6T.HCHeHHH. To, hto b xeKCxax, rae

pesyjibxaxbi nposepKH moacjich, qacxo He ynoMHHaiox 06
06x>5ICHeHHH, T3KHM OÖpaSOM, H 6 OSHanaeX, HTO OÖTiHCHeHHH H6T. FFpH npO-

19 Kowal, N. E. A rationale for modeling dynamic ecological systems, 126.
20 Hukutuh E. EI. FlpnpOÄa o6ochob3hhh. CyßcrpaTHbiö anajma. M., 198*1, 97—98.
21 TaM me, 98.
22 TaM TKe, 137.
23 Cp.: Hukutuh E. H. OõtHcneHHe Hayxn, 128—194,
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eepKe MOÄ6JIH rjiaßHoe sxo noaTßep>KaeHHe ee, ane o6x>HCHeHHe 4)3ktob,
o6ecnemißaiom,nx noaxßep>KaeHHe. Xoth b xex cJiynanx, Koraa xotht noa-
nepKHyTb HOBHSHy npeaJiaraeMoro o6x.HCHeHHH hjih cpaBHHTb pasjiHHHbie
06x>HCHeHHH, 06x.HCHHXeJIbHaH (JjyHKLI.HH HpOHBJIHeXCH HpH HpOBCpKe MOÄ6JIH
6ojiee hbho. HanpHMep, oöcymaan pesyjibxaxw HMHxauHH Kpyroßopoxa
aaoxa b SKocHCxeiwe llepyaHCKoro anßejuiHHra, HHiuyx: «. .. pesyjibxaxbi
nOK33bIBaiOX, HXO 3(J)(|)eKXbI BJIHHHHH pbl6 H 300HJ13HKX0H3 H 3 pexeHepaUHK)
nepßHHHbix nHxaxejibHbix sjieivieHxoß hcjibsh HXHopHpoßaxb 6es öojibiUHX
HCKa>KeHHH .. .» 24 . OueHHßan pesyjibxaxbi HMuxamm sarpnsHeHHoro ynacx-
Ka peKH, oxMenaiox: «. .. yöeaHxeJibno noxasano, qxo aHHaMHKa KOHn,eHxpa-
Uhh KHCJiopoaa h opraHHHecKoro Bemecxsa b sarpnsHeHHOH pene na yqacxKe
caMooxHineHMH b 3H3MHxejibHOH cxenenn onpeaejinexcn cooxnomeHHeM
MCÄÄy HHXeHCHBHOCXbK) (|)OXOCHHXeXHHeCKOH pea3paiJ,HH H 3arpH3H6HHeM
BOAbi aBxoxxoHHOH opxaHHKOH» 25 h, cjieaoßaxejibHO, «. ., ynoxpeÖJiHeMbie
b caHHxapHO-rHÄpoÖHOJiorHHecKOH npaKXHKe (J)opMyjibi pacnexa KHCJiopoa-
Horo pexKHMa, b Koxopbix yqHXbißaexcn najiHHHe (JmxonaaHKxoHHoro coo-
mecxßa, He oxpa>Kaiox cymecxßa hbji6hhh, npoHCxoafliUHX b pene» 26 .

Hxax, mu npHinjiH k Bbißoay, hxo na axane npOBepKH xeopexHnecKHx
HMHXaUHOHHbIX MOaCJICH p aCKpbIBaeXCH BHyxpeHHHH M6X3HH3M HCCJieaye-
Mbix 3KOJiorHqecKHX HBJieHHH, Koxopbifi HBJiHexcH xapaKxepHbiM Rji H npou,e-
aypbi o6x>HCHeHHH h, KpoMe xoro, o6napy>KHßaexcH, oneßiiano, h apyron
MOM6HX 06X)HCHeHHH JIOXHHeCKHH BbIBOa OÖ'bHCHJieMOXO HOJIO>KeHHH (OHH-
C3HHH npOUIJIOH 4)aKXHHeCKOH ÄHH3MHKH 3KOCHCX6MbI) H 3 OÖ'bHCHHIOmHX
nojicmeHHH (ypaBHeHHH Moaejm).

Bo3moh<ho jih npeacxaßHXb peayjibxax nposepKH xeopexHnecKOH HMHxa-
UHOHHOH MOÄ6JIH K3K JIOXHHeCKyK) KOHCXpyKUHK), COOXBeXCXByiOmyK) KpHXC-
pHHM o6x.HCHeHHH, npefljio>KeHHbiM E. 11. Hhkhxhhbim?

B Kanecxße SKcnjiananayMa cjiy>KHX paa aaHHbix HaöJiioaeHHH sa onpe-
AejieHHbiMH xapaKxepncxHKaMH HccjieayeMOH sKocHcxeMbi. B pojiH sncnjia-

Hanca Bbicxynaex HMHxauHOHHan Moaejib 3KOCHCxeMbi c nanajibHbiMH h rpa-
HHHHbIMH yCJIOBHHMH, JI6>KaUJ,HMH B OCHOB6 peHpOayHHpOßaHHfl HaÖJIIOaeH-
Horo xoaa nepeMennbix, onHCbisaeMbix b SKcnjiananayMe.

nepefiaeM k paccMOxpeHHio cooxßexcxßHH npoaeaypbi npOBepKH xeope-
XHH6CKOH MOÄ6JIH KpHXepHHM OÖ'bHCHeHHH, BbIfIBHHyXbIM E. fl. HHKHXHHbIM.
1. Toqnoe h pasßepnyxoe b hswkobom oxHomeHHH npeacxaßJieHHe SKCHJia-

Hanayivia bhojihc mbicjihmo, xoxh b peajibHOH nayne ero cjiOßecnoe Bbipaxxe-
HHe öbißaex neyKJiKOKHM, xax k3k pna hhcjichkhix aaHHbix Moacex 6bixb a o-
BOJIbHO A-aHHHbIM.
2. HcxHHHocxb sKcnjiananayMa saseaoMo ycxaHOßjiena.

3. YcjiOßHe xoHcaecxBeHHOCXH npeaMexnbix oöjiacxefi, oxo6pa>KaeMbix 3KC-
H.aaHaHCOM h SKcnaananayMOM, BbinoJinnexcH.

4. Coaep>KHx jih sKcnjiananc no KpaiiHefi Mepe oaHH sanon nayKH? 27

24 Walsh, J. Dugdale, R. C. Nutrient submodels and simulation models of phyto-
plankton production in the sea. In: Nutrients iin Natural Waters. New York, etc.,
1972, 182.

25 MaTeMaxnqecKoe MOAeJinposaHHe MopcKHX SKO/iorHuecKux cncxeM. JL, 1977, 67.
26 TaM xce.
27 Mbi Kpaxepnn ofixacHennH, npeÄJiojKenHbie E. FI. Hhkhxhhum, noaxoMy npn
noncKe oxaexa na nocxaßJieHHbifi Bbime Bonpoc naM cJieziyex pyKOBOACXBOBaxbca xcm oohh-
xh6m aaKOHa HayKH, Koxopoe npiiHHMaexcH E. El. Hhkhxhhhm. Ho ero mhchhio, 33koh
nayKH 3XO xaxoe oxo6pa>KeHHe sceoöruero, iiHßapnauxHoro oxHomeHHH
oöijeKXHßHoro MHpa (x. e. oßxeKXHßuoro saxona), b xoxopoM c noMombio onpeAejieHHbix
nO3H3BaxeJIbHbIX CpeÄCXB BbipaÄCHbl 3XH OCHOBHbie xapaKXepHCXHKH 06l>eKXHBH0r0 33K0H3
(Hukutuh E. n. 06x>HCHeHHe (fiynKUHH naynn, 19). SaxonaMH nayKH E. FI. Hhkhxhh
cHuxaex k3k «SMnHpHnecKHe», xaK h «xeopexunecKHe» hjih, corJiacHO ero xepMHHOjiorHH, <oa-
KOHbi naÖJHOAaeMoexeH» h «saKOHbi HenaÖAiOAaeMOCxeH» (xaM nee, 47—48), nesaBHCHMO ox
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e-otb6t na 3tot Bonpoc HeoÄHoanaqeH. Hanpmviep, cnenHajiHCXbi-ÖHOJiorH
npeujiaraiox h xaKoft oxßex; «Jlioöan MoneJib sKOciicxeMbi noJDKHa bkjikd-

qaib saKOHbi coxpaneHHH Beinecxsa, aneprHH, KOJinqecxßa nBH>KeHHH n
t. n.» 28

. B jiornKO-MeTOÄOJiorHqecKOM njiane xaxoe yxßepnmeHHe He cobcgm

xouho. SaKOHbi coxpaneHHH oöbiuho ncnojibsyioxcH b coanaHHH Monejm
xojibKo b Kanecxße pyKOBOUHinux hphhhhhob, orpaHHueHHH, KOXopbiM
ÄOJi>KHa cooxßexcxßOßaxb MoneJib. B caMy Monejib b hbhom BHne ohh hc
BXOÄHX.

OöpaxHMCH xenepb k yxßep/KneHHHM, hbho BKJiioqaeMbiM b HMHxannoH-
Hbie Mojxemi. K. C. Xojihhx cqxixaex, nxo oxnejibHbie sKOJiorHqecKiie npo-
neccbi, OHHCbißaeMbie b moagjthx, mo>kho mbicjichho pacnojio>KHXb na hjio-

ckocxh, onpenejineMOH ÜByMH KoopnHHaxHbiMH ochmh: ocbio KOjmqecxßa

ÄaHHbix o npouecce h ocbio cxeneHH oöinero noHHMaHHH npouecca.29 Hponec-
cbi, saHHMaiomHe pasjiHHHoe noJio>KeHHe na sxoh hjiockocxh, xpeöyiox h
pasHoro nonxona ujih ycxaHOßjieHHH BHna MaxeMaxnqecKHX ypaBHeHHH,
OHHCbißaioiHHx hx. B cjiyqae HajiHHHH MHoroHHCJieHHbix naHHbix o npouecce,
HO HH3KOXO ypOBHH 6XO nOHHMaHHH, MO>KHO HCHOJIbSOBaXb HpH6Mbl CX3XH-
cxHuecKoro anajmsa. HeM öojibine nanxibix h mcm nmpe nnanasoH i-iaöjnone-
hhh, xeM Bbime õynex cxeneiib oöiuhocxh nojiyqeHHoft cyÖMonejm.

B cjiyqae rjiyõoKoro noHHMaHHH npouecca sapanee mo>kho ynaaaxb Maxe-
MaximecKue xapaKxepncxHKn 4>yHKnHH, onpenejiHioineft nponecc. TaM, rne
MCHbiue naHHbix n He bhojihc ncen cJiyHKnHOHajibHbiH bhu 33bhchmocxh,
HaHJiynuinn bbixoa saKjnoqaexcn b paccMoxpennn ajibxepHaxHßHbix npoße-
pneMbix xHnoxes.

Ha ocHOBe BbimecKaaaHHoro mo>kho saKJiioqnxb, nxo BKjnoneHHbie b
Monejib MaxeMaxnqecKue onncaHHH oxnejibHbix 3Konponeccoß Moryx oÖJia-
naxb pasubiMH rHOceojiorHqecKHMH cbohcxb3mh. B cjiynae rjiyõoKoro hohh-
Mannn npouecca ohh 6jih3kh k sanonaM neKoxopon xeopHH nauHoro npo-
necca HJin k rnnoxesaM o xannx saKouax. B cjiyqae >ne nojiyqeHHH ypaßHe-
HHH nyxeM cxaxncxnnecKoro anannsa naHHbix HaÖJiioneHHH, oho ÖJiH>Ke
Bcero k «saKony HaÖJiionaeMocxeH» (sMnnpHHecKOMy aanony) hjih k rnno-
xese o xanoM sanone, Koxopbin nõua ne npHHa,o,Jie>KHX k onpenejieHHofi xeo-
puH. B nojibsy xaKOH xpauxoßKH roßopnx xo, nxo ypaBHeHHH, nojiyqeHHbie
nyxeM cxaxHCXHHecKoro anajinsa, cqnxaioxcH Bbipa>KeHHeM h6o6xoähmo
Bceoöinero ujih npeuMexHOH oöjiacxn, x. e. npennojiaraexcn hx hocxohhcxbo
b npenejiax scex MouejinpyeMbix nepuonoß h coqexaHHH ycjioßHH. YHHXbiBaH,
qxo E. H. Hhkhxhh cqnxaex Bnojine npneMJieMbiMH khk xHnoxexHnecKHe
o6x>HCHeHHH, xaK h oöuHcneuHH qepes SMunpunecKne saKOHbi 30 , mo>kho jxy-
Maxb, nxo xeopexHnecKHe HMHxannoHHbie moucjih b skojioxhh cooxßexcxßyiox
xpeöoßauHK) npncyxcxßHH b SKcnnaHauce aanona nayKH.

OnnaKo comacno sxoMy me KpnxepHio oKaabißaexcn, nxo h smuhphmc-
cKue MonejiH Moryx hmcxb oöiDHCHHxejibHyio (JiyHKnmo. Benn oxnejibHbie hx
ypaBHeHHH xo>ne Moryx paccMaxpHßaxbcn b Kanecxße rnnoxes 06 SMnnpHqe-
CKHX 33K0H3X HOBeUeHHH UaHHOH KOHKpeXHOH CHCX6MbI, Ka>KUO6 OXUCJIbHOC
ypaßHeHHe o6x.HCHHex unnaMUKy ouhoh nepeMCHHOH.

Snecb Mbi HaxajiKHßaeMCH na orpaHHueHHoexb (fiopMajibHO-JiorHqecKoro
UHaxHOsa HayuHoro o6x.hch6hhh. E. H. Hhkhxhh,'OxcxaHßan yHHßepcajib-
Hocxb cßoen KOHnennHH, BbinyumcH Bo3pa>Kaxb npoxHß pacnpocxpaHeHHOH
XOHKH 3peHHH, COXJiaCHO KOXOpOH OUHH 3MnHpHH6CKHH 33K0H H6 HM66X OÖTjHC-

HHioineft enoeoÖHoexH, xorna khk necKOJibKo hx b coßOKynnocxH ee hmciox,

Toro, BXOÄHT JIH OHH B KOrepCHTHyiO CHCT6MY 33K0H08 (ß TBOpHIO) HJIH H6T (t3M 22).
Hoä 33K0H3MH OH HOHHM36T H FHHOTeTHHeCKHe HOJIOJKeHHH, HMBIOIHHe X3p3KT6p 33K0H08
(t3m JKe, 53).
28 Kpanueun B. <t>., Ceupeotcee K). M., Tapno A. M. MsTeMSTHnecKoe MOAeJiHpoBSHHe 6ho-
c4>epHbix npoueccoß. M., 1982, 12—13.
29 SKOJioniqecKHe CHcieMbi. Aabbthehsh ohchks h ynp3BJieHHe, 81 —84,
30 Hukutuh E, Tl. OöbHCHeHHe nsyKH, 45— 54,
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H yißep>KÄaTb, mto h oähh aMnupimecKHii aai<OH cnocoöen k oöx>HCHeHHio. 31

Tcm ne Menee E. H. Hhkhthh npnaHaex; «... oöx>HCHeHHH, ocnoßaHHbie Ha
aaKonax HaÖJiio,n,aeMocxeH, ÄajieKo ne Bcerua oioabißaioxcH chocoöhumh
BCKpbiTb npiiHHHy oöx.eKxa hjih ero BHyxpeHHHH MexaHHSM» 32 . Ho ecjiH xaK,
XO MOÄHO JIH XOBOpHXb 0 paCKpbIXHH CVLU.HOCXH OÖTiHCHHeMOFO HBJI6HHH, HXO
xaK>Ke HBJinexcH HeoöxoAHMbiM ycjiOßHeM cymecxßOßaHHH oö'bHcneHHH?
JXej\o, bhähmo, b xom, qxo (JiopMajibHbiH KpnxepHH npncyxcxßHH aaKona
nayKH ajjecb «ne paöoxaex». HpnanaK SKcnJianaHca
SKcnjiaHaHflyM» ziaex b h3hhom cjiyqae öojiee xopoume peayjibxaxbi.

B qacxHocxH, axox npnanaK hcho noKaabisaex, noueMy oöxjHcneHHe qepea
OÄHH 3MHHpHHeCKHH 33KOH H6BO3MO>KHO, HO HCpea OfIHH xeOpeXHHeCKHH HJIH
HeCKOJIbKO SMHHpHHeCKHX 33K0H08 BÜOJIHO HpHeMJIOMO. ECJIH ÄJIH OÖX.SICHe-
HHH HpHMeHHeXCH OHHH XeopeXHHeCKHH 33KOH, Xor,fl,a OÖX>HCHHeMOe HEJICHHC
COOXHOCHX He XOJIbKO C 3XHM 33K0H0M, 3 CO BC6M «BHfIeHHCM» MHpa, npHHH-
XOM B 3XOH XeopHH. ECJIH >K6 RJIH OÖX>HCHeHHH IIpHEJICKaeXCH HCCKOJIbKO
3MHHpHHecKHx 33K0H08, xo 3xo npeanojiaraex HeKoxopoe MbicjieHHoe pacqjie-
HCHHe o6x.HCHHeMOXO HBJI6HHH Ha KOMHOHeHXbI, KOXOpbie OHHCbIBaiOXCH
CBOHMH 3MHHPHH6CKHMH 33K0HaMH. CxpOXO XOBOpH, B X3KOM CJiyuae Mbl
HMeeM jiejio yx<e ne c hhcxhm oöxjHCnenne m uepea sMnnpHqecKHe aaKOHbi,
nocKOJibKy nocjie/iHHe HenocpezicxßeHHO onncbißaiox ne oöx.HCHneMoe HBJie-
hh6, a xoJibKO ero rHnoxexHnecKH BBejieHHbie noÄcncxeMbi. B oöohx cjiyqanx
pacKpbißaexcH MexannaM hejichha: ecjm >Ke npHMennexcH
XOJIbKO OfIHH SMHHpHMeCKHH 33K0H, X3KO6 paCKpbIXH6 H6BO3MO>KHO. Toruta
H6X H OÖX>HCH6HHSI.

Ho XOH >K6 HPHMHHe Mbl H 6 MOSK6M H SMHHpHHeCKHe HMHXaiI,HOHHbie MO-
jxejiH CMHxaxb oöx>hchhk)lhhmh, xoxh, ho Kpiixepmo E. H. Hhkhxhh3, ohh,
HO-BHÄHMOMy, HBJIHIOXCSI X3KOBHMH.

5. Ycjiobhhmh, noaBOJiHiomHMH HOÄBecxH sKcnjiananziyM non, aaKOHbi,
mo>kho npnanaxb KOHKpexHbie napaMexpbi ypaßHerrnft h BejiHHHHbi, xapaxxe-
pnayiomHe HanajibHbie h rpaHHHHbie ycjiOBHH cjiyHKHHOHHpoBaHHH moucjih-
pyeMOH CHCxeMbi b xenenne neKoxoporo nepnofla b npomjioM.

6. YcjioßHe HexoHCÄecxßeHHOcxH sKcnjiananca h h h6bkjiio-

qeHHH 3KcnjiaH3Hji,yMa b SKcnjiananc b Kanecxße uacxn nocjieuHero xaioKe
BbinojiHHexcH. 3xo ycjiOßHe E. H. Hhkhxhh3 HanpaßJieno npoxHß xaßxojio-

rnqecKHx Ha axane npoßepKH HMHxauHOHHbix Boa-
MO>KHOCXH XaBXOcXOXHHeCKOrO OÖTbHCHeHHH HCK.XIOHaiOXCH, X3K K3K JIHHaMHKa
Ka>KZIOH H 3 o6x.HCHHeMb!X HepCMeUHbIX BbIBOÄHXCH H 3 HCXOÄHbIX fI3HHbIX H
npHHHHHOB onepHposaHHH hmh, Koxopbie BBenenbi b neaaBHCHMO ox
KOHKPeXHOH ZIHH3MHKH OÖ'bHCHHeMbIX HepeMeHHbLX.

B JieHCXBHXeJTbHOCXH HH OZIH3 HMHXaHHOHH3H MOÄCJIb H 6 CHOCOÖH3 C
aöcojnoxHon xoHHoexbK) penpoHyiiHposaxb jiHHaMHKy 3KocHcxeMbi b xeuenne
neKoxoporo npom.xoro Oanaqaex jih sxo, hxo hh ozina Mojiejib ne
MO>Kex 6bixb KoppeKXHO noÄXßepjKfleHa? He Kacancb cxaxHcxnqecKHx Kpn-
xepneß nOÄXBep>K/iaeMocxH, oßpaxHM BHHMaHHe na rHoceojiornqecKyio
cxopony jxejia. B HMHxapHOHHOH MO/ieJin Bcxpeqaioxcn cjiejiyiomHe ouihökh h
nexoMHocxH; 1) ohjhökh HSMepeHHH anaqeHHH napaMexpos; 2) oihhökh b
cxpyKxype mojicjih, oöycJioß.xeHHbie HenoHHMaHHeM cncxeMbi; 3) oihhökh b
cxpyKxype moäcjih, BoaHHKaioinne npn (JiopMajiHaaHHH; 4) qncjiOßbie oihhökh,
oöycjioßJieHHbie mcxoäom BbiHHCJienHH na 3BM.33 Haöe>Kaxb Bcex oiuhöok h
HexoHHoexeft npaKxnqecKH h6bo3mo>kho, ocoöchho oiuhöok naMepeHHH.
HosxoMy na coBpeMCHHOM ypoßHe paaBHXHH HayKH

31 TaM >Ke, 49—50.
32 TaM JKe, 52.
33 Bekey, G. A. Models and reality; some reflections on the art and science of simu
lation. Simulation, 1977, 29, N 5, 163.
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xhhccxhx MO/tejieH bo3mo>kho TOJiLKo xor,a,a, xor;ta hx peaxo otjih-
qaexcH ot opurmiajia.34

CTpyKTypy mo>kho CHHxaxb nofIXBepHCÄeHHOH, ecjin ÄHHawHxa
nepeMeHHbix MoztejiH c noße/teHHeM xapaxxepHCxnx peajibHOH
CHcxeMbi b npe/tejiax nopn/txa b6jihhhh. 3s

ZU>xe C3M3H coßepiueHHan MO/tejib oöx.HCHHXb xojibxo hobxo-
pHioinHecH, Hanöojiee xapaxxepHbie nepxbi noße/teHHH axocncxeivibi. 3xo ocy-
mecxßHMo Ha onpejtejieHHOM ypoßue a6cxpaxu,HH hjih HTteajiHsaimH. Cjiezto-
BaxejibHO, b Hamen mhcjichhoh peKOHcxpyKitHH oö-bHCHeHHH c noiviombio xeo-
peXHHeCKOH HMHX3LI,HOHHOH MOÄ6JIH B XaH6CXBe 3KCHJiaHaH3,yMa JXOJimHhl
Bbicxynaxb .naHHbie He Bcero pmta HaOjixyaeHHH bo Bcex hx noztpoÖHoexHx,
a ,n,aHHbie o Ba>xHeHiHHX xapaxxepnwx cbohcxb3x axoro pn/ta.

Taxoe yxonHenne nosßOJinex cßHsaxb oöx.HCHeHHH c no,ztxßep>x-
jteHHeM MO/teJiH sxocHCxeMbi h nyxeM axcnepxHbix ouenox, nocxojibxy ocho-
BaHHeM oiteHKH B X3KOM cjiynae HenocpeÄCXßeHHO hbjihioxch Ttanubie o
xapaxxepnoM pe>XHMe ÄHHaMHXH HCCJiea,yeMoro xnna skochcxcm, a He pn/t
HaßjiiOÄeHHH xaxoro-xo xonxpexHoro ro,ua.

B HayMHbix xexcxax HBHoe oOxmcHeHHe npir o6cy>xzteHHH peayjibxaxoß
npoßepxH MOÄ6JIH Bbipa>xaexcH sxchjihhhxho ropasÄO pe>xe, hcm npn hsjio-

>xeHHH pesyjibxaxoß HMHxaitHOHHoro axcnepHMeHxa. HenocpeÄCXßeHHbiM h
rjiaßHbiM pesyjibxaxoM hmhx3U,hh hejihcxch onpeAejieHHbix
coöbiXHH. Flocxojibxy BbinojiHHKDXCH Ha 3BM hhcxo (J)op-
MaJibHO, h npeflcxasyeMbie (jjaxxbi nopofi oxasbisaraxcn ztOBOJibHO Heo>XHfl,aH-
HbIMH, XO BO3HHX36X HX OÖXjHCHeHHH. OpH 3XOM HCHOJIb3yK)X o6x>eX-
XHBHyK) CBH3b Hpe/tCXaSaHHCM H o6x.HCHeHH6M: «. .

. Hpe/tHIteHC (ocho-
BaHHe npeÄCxasaHHH sjieMeHx anajiorHHHbiH axcnjianaHcy
b oötRCHeHHH) HCXHHHoro H HpaBHJibHO nocxpoeHHoro o6jia-

6bi o6x>HCHHK)uj,eH chjioh ho oxHonieHHHD x npeacxaabißaeMOMy o6x.exxy,
ecjin 6bi 3xox 6biJi hsbccxch nocjie xoro, xax o6x>exx boshhx» 36

,

«. .. o6x>HCHHK)maH CHJia npeÄHueHca,
MOMeHx ocymecxßJieHHH MO>xex b
axxyajibHyx)» 37 .

FlpHßezteM oähh npHMep o6x>HCHeHHH npeztcxasaHHoro coöbiXHH: «Bo-
npexH HMex)iu,HMCH npornosaM o HOBezteHHH xeiwnepaxypbi hh>xhhx

cJioeß axMOC(|)epbi, ee noHH>xeHHe x 2000 r. cocxaßHx Bcero 0,35°. 3xo o6x>hc-
HHexcH xeM, Mxo anxponoreHHoe bahhhh6 na xeMnepaxypy peajiHsyexcn xax
nepes oxpHuaxeJibHbie, xax h nepes nojio>XHxejibHbie cbhsh.

yßejiHHeHHe CO2 hphboähx x BoapacxaHHK) T (xeMnepaxypbi —-
A. K-), ho sa cnex oöpaxHOH cbhsh nepes saMyxneHHoexb ... xeivmepaxypa
yMCHbrnaexcH» 38

. B sxoh HHxaxe oxpa>xeHbi xapaxxepHbie nepxbi Bcex hoäoö-

34 Wiegert, R. G. Simulation models of ecosystems, 330.
36 Gutierrez, L. T., Fey, W. R. Simulation of successional dynamics in ecosystems.
In: Simulation Councils Proceedings Series, 76.
36 Hukutuh E. 77. OötHCHeHHe (JjyHKmm nayKH, 225.
37 TaM jxe, 226. OpHßeÄeHHafl uuxaxa saKaHHimaexcH xaK: «3to npeßpamenne nponcxoAHx
bo Bcex xex cjiynanx, xorAa npeACKasaHHbift o6t>6kt AeftcTßHxeJibHo oÕHapyACHßaexca .. .».

Taxoe xaK h xpeöoßaHHe hcthhhocth sKcnjiananAyMa o6x>HCHeHHH, Bbixexaex
H 3 nOSHUHH E. n. HHKHTHHa, COPJiaCHO KOTOpOH 06x>HCHfleXCH H 6 SKCHJiaHaHAyM, K3K HSbIKO-

Boe Bbipaxcenne, a peajibHbifl o6x>HCHHeMbifl o6x>eKx, oxo6pa»aeMbiß sKcnJiananAyMOM.
B KHHre «ripHpoAa o6ochob3hhsi» oh npnsnaex sxox bsxaha nesepHbiM (c. 26) h CHHxaex,
Hxo HenocpeÄCTßeHHO oõx.hchhioxch hmchho HAeajibHbie oõx>eKxbi, Koxopbie 6oJiee hah Menee
TOHHO OTOÖpaJKaiOT BHeUIHHe o6x.ei<Xbl. CorJiaCHO paHHHM BSXAHAaM E. FI. HHKHTHHa, HCAbSH
o6x,HCHHTb npeACKaaaHHoe coöbixne, noxa oho ACHCXBHxeAbHo ne npoHsouiAO, xax xax ao
axoro He cymecxßOßaAo o6x>HCHHeMoro o6x>eKxa, OAHaxo BbicxasbmaHHH b KHHre «OpHpoAa
o6ochob3hhh» BHOJiHe AonycKaiox xaxnx coöhxhh, nocxoAbxy o6x>hchsHotch
yxBepKAeHHH o npeAcxaaaHHbix coöbixHHX, a He caMH cgömthh.
38 Kpanueun B. <£., CeupeMee 10. M., Taptco A. M. MaxeMaxunecKoe MOACAnpoBaHHe 6ho-
c(J)epHbix npoueccoß, 212.
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Hbix oöijflCHeHHH. OÖTaHCHenne 3Äecb ocymecTßjiHexcH nyxeM ynasauHH na
Te MeX3HH3MbI CHCTCMbI, KOTOpbie yqHTbIBaJIHCb B HMHXaiI,HOHHOft MOJXQJUI, C
noMoiu,bK) KoxopoH coßepmojiH Co,nep>KaHHe oöx.HCHHiomero
xeKcxa HMeex KaqecxßeHHbifi xapaicrep. B sxom npooßJinexcH CBoeoöpasnoe
pasÄejieHne uemjiy BbiqocjiHxeJibHofi Mainnnofi h qeJiOßeqecKHM

pasyMOM.
BjiHßaexcH HeoöxoÄHMaa jiorHqecKan cBHSb Memjiy Mcmejibio h
MbiMH (J)aKTaMH. Koma xenepb HaqoHaexcH oö-bHCHenoe, h h npe-
ÄHueHÄyM npeßpamaioxcH cooxßexcxßeHHO b SKcnjiananc h
xor.ua jiorHqecKHH bbiboä SKcnjiaHaHÄyMa H3 sKcnjiananca OKasbißaexcn y>Ke
oqeBHÄHbiM. oÖT)HCHeHHH ne xßaxaex tojibko MOAejinpyiomero acneKxa
axon Oh ÄoexoraexcH cJieÄyiomHM oöpasoM. Koma ÄaHHbie o
xpaeKTopHHx nepeMeiiHbix yx<e BbiqncjieHbi, HccjieÄOßaxejib MO>Kex, ohh-
pancb na nojiyqeHHbie KOjmqecxßeHHbie peayjibxaxbi, npeÄCxaßHXb ce6e ne
xojibKo oömee ycxpoficxßO HCCJieÄyeMoft SKocncxeMbi (sxoro .nocTHraiox y>Ke
b xo/i,e nocxpoeHHH h npoßepKH Mõflejm), ho h «BHÄexb», K3K OH3 «pa6o-
xaex». 3xox KaqecxßeHHbifi acnexx o6x>HCHeHHH h b xeKCxax, b
Koxopbix oöcyxmaioTCH pesyjibxaxbi HMHxauHH. CjieÄyex em,e Ao6aBHXb, qxo

H 3Ä6Cb, K3K H H3 3X306 HpOBepKH HMHXaiI,HOHHOfi MOÄCJIH, BO3MO>KHO
nocxpoeHHe jiornqecKofi peKOHcxpyKHHH oöx.HCHeHHH, Koxopan b xofi >Ke
Mepe cooxßexcTßyex cfiopMajibHbiM KpoxepHHM sxofi npou.e.n.ypbi.

HxaK, Mbl HOHblxajlHCb ÄOK33aXb, HTO HMHT3HHOHHbie MOACJIH BbIHOJI-
HHK)T 06'bHCHHTeJlbHyK) (jDyHKHHIO. KaKHMH ÄOBOÄaMH OÖOCHOBbIBaeXCH npo-
THBonojio>KHaH xoqKa speHHH? OcooßHofi apryMeHT B. C. OjiefimMana sxo
CJIO>KHOCTb HMHTaHHOHHbIX MoÄ6Jiefi: «... HMeK)IU,He KaKOfi-JIHÖO HpaKTHqe-
cKofi HHxepec MaxeMaxHqecKHe moäcjih ÖHouenosoß öjihskh no cjiojkhocxh

K o6x.eKT3M MOÄCJIHpOBaHHH H HM6HHO HOSTOMy OHH XepHIOT OÖXjHCHHTeJIb-
Hblfi 3JieM6HT xeopofi, OÖOCHOBaHHbIX H3 ynpOLU,eHHbIX MOÄ6JIHX» 39 . HoCKOJIb-
Ky B. C. OjiefiniMaH Home hbho ne yKaabisaex na oxcyxcxßHe b HMHxau,HOH-
hom MOÄGJiHpOBaHHH KaKoro-xo 3JieM6Hxa rHoceojioroqecKofi CTpyKXypbl,
CBOfiCTBCHHOfi 06X.HCH6HHK), CJICBOBaTeJIbHO, TOJIbKO CJIO>KHOCTb MOÄCJIH
H6Jib3H cqHxaxb apryMenxoM äjih oxpHixam-iH cymecxßOßannH
o6x>HCHeHHH. Ecjih HBJieHHe no CBoefi npopoae cjio>KHoe, xo npocxoe ero
oöxjHcneHHe ne mokcx 6bixb Oo yõexmeHHio B. C. Ojieftm-
Mana, sKocHcxeMbi (b qacToocxH önoueHOSbi) sxo xaKHe cjio>KHbie chc-
TCMbI, npo OÖX)HCHeHHH KOTOpbIX HeOÖXOÄHMO HCHOJIbSOBaXb
KaxeropHK) uejiH CHCxeMbi 40

, x. e. oh cqHxaex sicocHcxeMbi cocxeMaMH opra-
HH3M6HHOrO THH3.

OÄHaKO H 3XO H6 Äaex OCHOB3HHH AJIH OXpHU,aHHH BO3MO>KHOCTH HpHMe-
H6HHH OÕX)HCHeHHH .HpyrOFO THH3, H3HpHMep qepeS BHyxpeHHHe MexaHH3Mbl
CHCxeMbi, Kao b cjiyqae HMHxauHOHHbix MOÄejieft.

OoÄBeÄeM HTOFH H3IUHX paccyomeHHfi;
1. B npouecce HMHxau,HOHHoro MOÄejiopoßaHHH ähh3mhkh skochctcm mojkho

o6napy>KHTb BbinojmeHHe Moziejibio o6x>HCHHxeJibHoft cfiyHKUHH tojibko npo
X. h. xeopexHqecKOM MOÄejmpOBaHHH, xax Kao tojibko xeopexHqecKHe moacjih

Moryx npexeHÄOßaxb na cymnocxo
2. 06x)HCHeHHe b hbhom bhäc He Bcerzia oxpaotaexcH b oayqobix xeKcxax,
H3JiaraioiH,HX pesyjibxaxbi hmht3hhh, ho na Äßyx sxanax HMHTau,HOHHoro

— npo npoßepoe moacjih h HMHxaoHOHHOM SKcnepHMeHxe
BbIHBJIHIOTCH ÄB3 FJiaBHblX HpH3H3Ka o6x.HCHeHHH: JIOFHqeCKHft BbIBOÄ
(JiaKTOB H 3 Moa,ejiH, Koxopao Bbicxynaex b poJiH sKcnjiananca, h pacKpbixne(|)H3HqecKoro CMbicjia sxhx (JiaKTOB. Ha sxane npoßepKH moägjih oöxjHChh-

39 (pAeüiuMüH B. C., KpanueuH B. <t>. npuMeneHiie MaTeMaiHqecKrix mbtoaob k Haygenmo
AHH3MHKH 3KOCHCT6M. AH CCCP. Hh-T paAHOTCXHIIKH H 3JI6KTpOHHKH. OpenpHHT JV9 119.
M., 1972, 8.
40 <pAeüiuMQH B. C. CHcxeMHbie MexoAbi b skoaofi-ih, 7^28.
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TejibHan (|)yHKUHH noBHUHHexcH onepaumi no,HTBep)K,fI,eHHH moä6Jih, Ha sxane
HMHxauHOHHoro 3KcnepHM6HTa ena peajiHsyexcH nocjie h na
ocHOBe noc.ae^Hero.
3. BbinojiHeHHe xeopexHHecKHMH moägjihmh oöx.HCHHxe.JibHOH
ÄTßepjKÄaexcH h tcm, hto na ochobc pesyjibxaxoß npoßepKH Moaejm h hmh-
xau,HOHHoro 3KcnepHMeHxa mo>kho cocxaßHXb jiorHnecKHe peKoncxpyKUHH
3XHX 3XanOB MOÄeJIHpOBaHHH, OXBenaiOmHe BC6M c|)OpMaJIbHbIM KpHXepHHM
Hayqiioro o6x>HCHeHHH.

ripeÄCTaBHJi 51. Peõane
MncTUTyx ucTopuu FlocTynHJia b peAaKumo

ÄKadeMuu naija 3ctohckoü CCP 9/X 1984

Aado KESKPAIK

ÖKOLOOGILISTE IMITATSlOONIMG DELITE SELETUSFUNKTSIOONIST
Viimasel kahel aastakümnel on mitmetes suhteliselt vähe matematiseeritud teadusharu-
des, mis uurivad keerulisi objekte, kasutatud imitatsioonimodelleerimist elektronarvu-
titel. Selle meetodi gnoseoloogilist külge, sealhulgas tema vahekorda seletusega on
vähe uuritud. Käesolevas artiklis on vaadeldud imitatsioonimudelite seletusfunktsiooni
ökoloogiateaduse näidete varal. Lähtutud on nõukogude teadusmetodoloogia käsitusest,
mille järgi seletus on uuritava nähtuse olemuse avamine. J. P. Nikitini arvates toimub
seletus seletatava fakti loogilise tuletamisega teaduse seadustest. A. A. Petšenkin väi-
dab, et seletusega peab kaasnema veel eksplanandumi «modelleerimine», s. t. teoree-
tiline kirjeldamine eksplanansi kaudu. Käesoleva autor on püüdnud tõestada, et kõigile
ülalloetletud nõuetele vastava protseduuri võib leida imitatsioonimodelleerimise kahel,
mudeli kontrolli ja arvutuseksperimendi etapil, kuid ainult nn. teoreetiliste imitatsioo-
nimudelite kasutamise puhul, mis eksplitsiitselt peegeldavad uuritavate ökoloogiliste
protsesside olemust. Mudeli kontrollimisel on juba tuntud faktide seletamine mudeli
kinnitamise vahendiks, arvutuseksperimendi etapil seletatakse ennustatud fakte.

Eesti NSV Teaduste Akadeemia Toimetusse saabunud
Ajaloo Instituut 9. X 1984

Aado KESKPAIK

ON THE FUNCTION OF THE EXPLANATION OF ECOLOGICAL
, SIMULATION MODELS

During the two recent decades the computer simulation method has been used in the
study of a number of disciplines dealing with complex objects, the theories of which
are not largely mathematicised. The gnosiological aspect of that method, including
its relation to scientific explanation, has not been sufficiently studied as yet. In the
present paper an attempt is made to study the function of the explanation of simu-
lation models on the basis of examples from ecology. We take as the starting point
the view accepted in Soviet methodological literature treating scientific explanation as
the revealing of the essence of the subject of study. According to Y. Nikitin, explanation
takes place when the fact that is explained represents a conclusion derived from laws
of science. A. Petchenkin demands, moreover, that explanation should include the aspect
of «modelling» or a theoretical description of the explanandum. In the present paper we
attempt to show that a procedure that answers all the above criteria of explanation
can be found at two stages of the process of simulation modelling—testing (validation)
of the model and the simulation experiment, but only when theoretical simulation
models are used. Theoretical models reflect explicitly the essence of the ecological
processes they simulate. In case of the assessment of the validity of the models, the
explanation of known facts is used as a means of the confirmation of the model; at
the stage of simulation,, the predicted facts are explained.
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