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liMOMH,[(MKAI(IDI KA qECTBA BO,[(HOH CPE,[(hl, COCTO.HHM.H 
llPECHOBO,[(HhiX 3KOCMCTEM II HX AHTPODOrEHHhiX H3MEHEHHH 

lliyiicKuii B.t:P., llempoBa T.A., MaKcUMoBa T.B., llempo6 /(.C. (Cll6 zopHbtU uHcmumym) 

Kru< H3BeCTHo, oueHKa KaqecTsa cpe.Zlbi n ruiTponoreHHbiX mMeHeHnii BO.[(HbiX 3KocncTeM 

MO)I(eT IIpOH3BO,[(llThCSI ll no llX a6HOTM4eCKHM napaMeTpaM, M no 6HOTH4eCKHM (T.e. C IIpH

MeHeHMeM 6HOllH,[(MKa~Hll). 06a nO)J.XO)J.a HMeiOT CBOH npeMMy~eCTBa M He)J.OCTaTKM. A6HO

TifqeCKMe rrapaMeTphi y.no6Hee TeM, qro Henocpe.ncTBeHHO xapaKTepH3YJOT cocTaB cpe.[(bi, B 

qacTHOCTM, ee KOHKpeTHhie HeraTHBHbie ll3MeHeHHSI, npHqeM MMeiOT CTporoe KOJIH4eCTBeH

HOe Bhipa)l(eHne. O,nHaKo noJiyqnTh no HHM noJIHYJO xapaKTepHCTHKY cpe,nhi HeB03MO)J{HO, 

T.K. rJiaBHhiM KpHTepHif - peaKUHSI Ha Hee 6MOThl - OCTaeTCSI HeyqTeHHhiM. KpoMe TOrD, CO-

441 



BpeMeHHbie aHTpOnoreHHbie B03,[(eHCTBIUI Ha BO.D:Hble :JKOeHCTeMbi, KaK npaBHJIO, BeCbMa 

CJIO)l(Hbl, H .IJ:a)l(e npH KOHrpOJie 3Hatrn:TeJibHOfO KOJIHtieeTBa a6HOTHqeeKHX napaMeTpOB Bee

f.[(a OCTaeTeSI COMHeHHe, qTo KaKHe-JIH60 BJIHSITeJibHble <PaKTOpbi Bee )l(e OeTaJIHCb HeyqTeH

HbiMH. HaKOHei{, peaKI{HSI :JKOeHeTeM cymeeTBeHHO 3aBHeHT He TOJibKO OT COCTaBa <PaKTO

pOB, HO H OT HX B3aHMO,[(eHCTBHSI. Bee :JTO BeCbMa 3arpy.[(HSieT OI{eHKy COCTOSIHHSI :JKOeHeTe

Mbl H KaqeCTBa BO.[(HOH cpe,n:bi no O.[(HHM JIHillb a6HOTHqeeKHM napaMerpaM. 

IlpeHMYIIleeTBO HenOJib30BaHHSI 6HOTHtieeKHX napaMeTpOB (6HOHH.IJ:HKaUHH) 3aKmoqaeTCSI 

B HX 60JibilleH Ha,[(e)l(HOCTH H 06'heKTHBHOeTH. COCTOSIHHe 6HOTbl orrpe.[(eJISieTCSI BCeM eo

CTOSIHHeM cpe.[(bl H tieTKO pearHpyeT Ha HeraTHBHbie B03.[(eHeTBHSI JII06oro npOHCXO)I(,n:eHHSI, 

He3aBHCHMO OT HX Y1JeTa H CTeneHH H3Y1JeHHOeTH (,[{bSiqKOB, 1984; AJIHMOB, 1989, 1994; 
KpHBOJiyi{KHii, 1990; CoKOJIOB H .[(p., 1990; Chaphekar, 1991; Aviles, 1992; IllyiicKHH, 1997; 
H ,n:p.). Ho, a,[(eKBaTHO OTpa:>KaSI CTeiieHb HeraTHBHOfO B03,n:eHCTBHSI B UeJIOM, 6HOHH.[(HKauHSI 

He OP'hSICHSieT, KaKHMH HMeHHO <PaKTopaMH OHO co3,n:aeTeSI. 

HaH6onee :JQ>Q>eKTHBHhiM OKa3bmaeTCSI coqeTaHHe o6oHx rro,[(xo,n:oB. 3TOT rrpHeM Bee mH

pe BXO.[(HT B npaKTHKY OI{eHKH KaqeCTBa BO.[(bl (Harsany, 1986; BepHHqeHKO, 1988; 
Reynoldson, Zarll, 1989; Bervoets e.a., 1989; MacneHHHKOBa, CKopH5IKOB, 1993; H .[(p.). On

pe.n:eneHHe pSI.[(a 6HOTHqecKHX nOKa3aTeJieH, Hap5I.[(Y C Tpa.[(HUHOHHhiMH a6HOTHqeeKHMH, 

y)l(e rrpe,n:ycMorpeHO HOpMaTHBHbiMH npHpo,n:ooxpaHHhiMH .D:OKYMCHTaMH (HarrpHMep, fOCT 

17 .1.3. 07-82 "OxpaHa npHpO.[(bl. fH.[(pOeQ>epa. IlpaBHJia KOHTPOJISI KatieCTBa BO.[(hl BO,[(OeMOB 

H BO.IJ:OTOKOB"; fOCT 17.1.2.04-77. "OxpaHa rrpHpO,n:bl. fH.[(poc<J>epa. floKa3aTeJIH COCTOSIHHSI 

H npaBHJia TaKeauHH pbi60X03SIHCTBeHHhiX 06'beKTOB"; "BpeMCHHbie MeTO,n:HqecKHe YKa3aHHSI 

ITO KOMnJieKCHOH OUeHKe KaqeCTBa noBepXHOCTHhiX BO,n: no m,n:pOXHMHqeCKHM IIOKa3aTe

JISIM11. YKa3aHHe focKoMrH,n:poMera N!! 250-1163 oT 22.09.86r.; H .n:p.). 0.[(HaKo o6bJqHo rrpH 

JTOM a6HOTHqeeKHe H 6HOTHtieCKHe rrapaMeTpbi paceMaTpHBaiOTeSI no OT,n:eJibHOeTH, 6e3 Y1Je

Ta HX B3aHMOeBSI3H. HecoMHeHHO, npocToe paemHpeHHe nepeqHg YlJHTbiBaeMbiX napaMerpoB 

TO)l(e B KaKOH-TO Mepe nOBbiillaeT Ha.[(e:>KHOeTb OUeHKH KaqeCTBa cpe.[(bl. Ho .[(JISI a,[(eKBaTHOrO 

:JKOJIOfHtieCKOfO HOpMHpOBaHHSI He06XO.[(HMO He TOJibKO Bhi6HpaTb HaH6onee IIOKa3aTeJibHhie 

a6JIOTHqecKHe H 6HoTHqecKHe xapaKTepHCTHKH :JKOCHCTeMhi, HO H o65!3aTeJihHO YtiHTbiBaTh 

3aKOHOMepHOCTH peaKI{HH 6HOTbl Ha H3MeHeHH5! cpe,n:bl. 

rii,UpOOHOHThl KBK HH}J.HKBTOpbi KaqecTBa CpC}J.hl 

B KaqeeTBe 6HOHH.[(HKaTOpOB KaqecTBa BO.[(HOH cpe,n:bi, COCTOSIHH5! m,n:pOJKOCHCTeM H HX 

aHrporroreHHbiX H3MeHeHHH MOfYT HCnOJih30BaThCSI rrpaKTHqecKH JII06bie fH.[(p06HOHThi, HX 

rronynSIUHH H eoo61I{eCTBa. Pe3ynhTaTHBHOCTh 6HOHH.[(HKaUHH orrpe.[(eJI5IeTc5! npH :JTOM cooT

BeTCTBHeM ee ueneii OC06eHHOeTSIM Bhi6paHHOf0 HH.[(HKaTopa. TaK, ,[(JI5! HH.[(HKaUHH KpaTKO

CpOtiHhiX B03,[(eHCTBHH, Bbl3bffiaiOIIlHX HenpO.[(OJI)l(HTeJihHbie o6paTHMI:.Ie H3MeHeHH5! cpe.[(bl, 

y.u;o6HO OpHeHTHpOBaTbCSI no COCTOSIHHIO C0061I{eCTB ciJUTO-, 300- H OaKTepHOUJ18HKTOH8. 

11x xapaKTepHCTHKH B 60Jibmeii CTeiieHH orpa)l(aiOT TeKyii{ee, a He o6mee COCTOSIHHe JKOCH

CTeMhl HJIH TeH,n:eHI{HH ee ,n:onroBpeMeHHoro H3MeHeHHSI. ITpH Heo6xo.[(HMocTH rronyqeHHSI 

HHTerpaJibHOH OUeHKH COeTOSIHHSI :JKOCHCTeMbl, 6e3 yro~eHH5! ero OC06eHHOCTeH B pa3JIHq

HbiX Y1JaCTKax aKBaTOpHH HJIH 6HOTOIIaX, y,n:o6HO HCnOJib30BaTb KaK 6HOHH.IJ:HKaTOp HXTHO

ciJayHy. HeKOTOpbie BH.[(bl 3arpSI3HeHHH, IIOCTynaiOII{HX C BO,n:oe6opHOH TeppHTOpHH, XOpomo 

OTpa)l(aiOTCSI B crpyKType BhiCWCH BO}J.HOH paCTHTCJibHOCTH, H T.II. 

0.[(HaKO o6menpH3HaHO, liTO HaH6onee y,n:o6HLIM, HH<l>OpMaTHBHbiM H Ha,[(e)l(HbiM 6HOHH

.[(HKaTOpOM COCTOSIHH5! BO.[(HOH cpe.[(bl H ee aHTpOIIOreHHbiX H3MeHeHHH SIBJISieTCSI 3000CHTOC. 

ITpo.[(on:>KHTeJibHOCTb :>KH3HeHHbiX I{HKJIOB opraHH3MOB 3oo6eHToca (6eHTOHTOB), no cpaBHe

HHIO c rrnaHKTOHHhiMH opraHH3MaMH, cyii{eCTBeHHo BI:.Ime. KpoMe Toro, ,n:OHHhie 6ecno3BO

HO~hle, B OCHOBHOM, Be.[(yr OCe,[(JihiH o6pa3 :>KH3HH, no:JTOMY COCT05IHHe 3006eHTOCa qeTKO 

XapaKTepH3yeT He TOJihKO :JKOJIOfHqecKoe COCTOSIHHe BO.[(OeMa HJIH BO.[(OTOKa B UeJIOM, HO H 

KOHKpeTHbiX ero yqaCTKOB. TaKHM o6pa30M, H30 BCeX C0061I{eCTB fH.[(p06HOHTOB HMeHHO 

3006eHTOC HaH6onee CTa6HJieH B npOCTpaHCTBe H BpeMeHH, H ero XapaKTepHCTHKH rrpeHMy-
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I.UeCTBeHHO Onpe.I{eJUIIOTCj{ 06I.UHM COCTOj{HHeM cpe.I{bl, OCHOBH1IM HanpaBJieHHeM cyKneCCHH 

3KOCHCTeM.bi ()].onros, H:uKHTHHCKHH, 1927; <l>a.I{eea, 1930; Hooper,1969; Fontoura, 1984; 
Dauvin, 1993; Petersen, 1994; :u .I{p.). 

3oo6eHTOC npHHflO ,I{eJIHT1 Ha MHKpo-, Me30- (HJIH Meiio-) H MaKpo6eHTOC. K Meiio6eHTO

cy OTHOCflC.si opraHH3M1I ,I{JIHHOH MeHee 0.1 MM, K Me3o6eHTOCY- .I{JIHHOH OT 0.1 .I{O 2 MM, K 

MaKpo6eHTocy - 6onee KpynH1Ie. Ha:u6onee qacTo np:u 6:uoHH.I{HKanmr :ucnon13yeTCji MaKpo
:Joo6enmoc, T.K. OH Ha:u6onee .I{OCTYfleH yqeTy :u Ha:u6onee no.I{po6Ho H3yqeH. KpoMe Toro, 

OCHOBY npeCHOBO.I{HOrO MaKp03006eHTOCa qame BCerO COCTaBJij{IQT JIHqHHKH HaCeKOMhiX, 

KOTOpbie, ITO CpaBHeHHIO C .I{pyrHMH rH.I{p06HOHTaMH, OTJIHqaiOTCg ITOBhiilleHHOH qyBCTBH

TeJihHOCThiO K TOKCHqecKHM B03,I{eHCTBHj{M H .I{pyrHM H3MeHeHHj{M cpe.I{hl (Mayer, 

Ellersieck, 1986; Durrin,, Palonni, Donazollo, 1988; Schulz, Liess, 1995). 

JiHOHH,!l;HK8~HB C HCDOJih30B8HHCM XapaKTepHCTHK M8Kp03006eHTOCa H8 

, cy6~eHOTH'ICCKHX ypOBHHX 

J.13BeCTH.bi llpHMephl HCITOJih30BaHHj{ ,D;Jig 6RORH.I{HKanHH CaMhiX pa3HhiX xapaKTepHCTHK 

6eHTOca: Ha cy6opraHH3MeHHOM ypoBHe, Ha ypoBHe opraHH3Ma, nonyngn:u:u :u coo6mecTBa. 

Bo3MO)J(HOCTR :u 3¢¢eKTHBHOCTh np:uMeHeH:ug 3THX xapaKTepHCTHK cymecTBeHHO pa3n:uqa
IOTcg. 

TaK, MeTO.I{hi 6:uoRH.I{HKanR:u, cag3aHHhie c :uccne.n;oaaHRj{MH Ha cy6opraHH3MeHHOM 

ypOBHe, MOrYT 6hiTh BeChMa qyBCTBHTeJihHhiMH K ,D;eHCTBHIO HeKOTOphiX ¢aKTOpOB cpe.I{hi, HO 

ITJIOXO OTpa)J(aiOT KaqeCTBO cpe,D;hl B neJIOM. 3TO OTHOCHTCj{ K ITOKa3aTeJigM, onpe,n;eJUieMhiM 

R Ha cy6KJieTOqffOM, H Ha KJieTOqHOM, R Ha TKaHeBOM ypOBHj{X (IieJigHHHa, C:urapeaa, 1986; 

KapHayxoa, ApRac, JI:ucoBCKHH, 1989; Rees, Parker, 1991; 3y6Koa:uq :u .n;p., 1988; Hrr1HH

CK~, 1988; YpaaHneaa, CR6p:uKoB, 1987; MangpeacK~, Kapac:uHa, 1988; )l(Rpoa, 1994; :u 

.I{p.). Kon:uqecTBO Mop¢onorRqecK:ux aHoMarr:uii, ypo,n;cTB OT,n;eJihHhiX opraHoB y 6eHTOHTOB 

yaeJIRqJIBaeTcg ITO,l.l; ,I{eHCTBHeM aHTponoreHHhiX ¢aKTOpOB TaK)I{e H36RpaTeJihHO: HeKOTOphie 

HeraTRBHhie B03,n;eiicTB:ug Ha 3TOT noKa3aTeJih He BJIH.siiOT (vanUrk, Kerkum, 1986; Madden 

e.a., 1993; Birol, 1994; :u .n;p.). KpoMe mro, BhNCHHTh 3T:uorror:uiO Ha6JIIO,I{aeMhiX ypo.I{CTB 

6eHTOHTOB qacTo He y.n;aeTcj!. Bee 3To pe3KO orpaHHtiHBaeT 3KO.I{HarHocT:uqecK:ue B03MO)J(HO

cTR yqeTa aHOMaJIHH Ha cy6opraHH3MeHHOM ypOBHe. 

B 3Konor:u:u ycneniHo np:uMeHgeTcg aHaJIH3 HaKonrreH:ug HeKoTophiX TOKCHKaHTOB (Tg)l{e

JihiX MeTaJIJIOB, XJIOpopraHHqecKHX IIeCTRnH.I{OB H .I{p.), B TKaHgx R OpraHax 6eHTOHTOB -

.I{ByCTBopqaThiX MOJIJIIOCKOB (BparHHCKHH, 1985; Salanki, 1989; Widdows, Donkin, 1991), 

no,n;eHoK (Say, Burrows, Whitton, 1990), peqHhiX paKOB (llle6yHHHa, 1990), on:uroxeT (Hall, 

Merlini, 1979) H ,n;p. 3TO IT03BOJij{eT ITOJiyqRTh IIOJie3Hhie CBe,n;eHHg 0 ,l.l;RHaMHKe KOHneHTpa

n:uif 3THX IIOJIJIIOTaHTOB B BO.I{HOH cpe,n;e 3a nepHO,D;, COITOCTaBHMhiH CO CpOKOM )J(R3HH H3Y

qaeMhiX 6eHTOHTOB. Ho cocTogH:ue 3Koc:ucTeMhi B nenoM, o6m~ TeH.I{eHn:ug H3MeHeH:ug Ka

qecTBa BO,I{HOH cpe,D;hi npH 3TOM TaK)I{e OCTaiOTCg HeH3BeCTHhiMH. 

TaKHM o6pa3oM, Ha cy6opraHH3MeHHOM ypoBHe o611qHo He y.n;aeTcg HH o6o6meHHO one

HRBaTh KaqeCTBO cpe,D;hl, HH COITOCTaBJij{Tb pOJih pa3JIRl!HhiX aHTPOITOreHHhiX ¢aKTOpOB B HX 

COBMeCTHOM B03,D;eHCTBHR Ha 3KOCRCTeMy. B CBj{3H C 3THM, 6HOHH,l.l;HKanHg Ha cy6opraHH3-

MeHHOM ypoBHe MO)J(eT HMeTh JIHillh BTOpOCTeiTeHHOe, BCIIOMOraTeJihHOe 3HaqeHHe. ,[{rrg 06-

I.UeH oneHKH KatieCTBa cpe.I{hl H COCTOj{HHj{ 3KOCHCTeM HaMHOro 6orree 3HaqRMa peaKn:ug 6eH

TOCa Ha opraHH3MCHHOM, nonyJUI~HOHHOM H, OC06eHHO, ~eHOTH'ICCKOM ypOBHj{X (Tiepe

Jia,I{OB, Mopo30B, 1986; Pogrebov, 1991; Rees, Parker, 1991; lllyH:cK:uii, 1997). 

JiHOHH,!l;HK8~HB C HCDOJlh30B8HHCM DOK838TCJICU C006III.eCTB M8Kp030006CHTOC3 

(~eHOTH'ICCKHe MCTOJJ;hl 6HOHH)J.HK3~HH) 

Ha:u6orree illHpOKOe pa3BHTHe H rrpRMeHeHHe ITOJiyqHJia 6ROHH,l.l;HKan:ug C HCITOJih30BaHH

eM rroKa3aTeneH: acero coo6mecTBa MaKpo3oo6eHToca - pa3rrRqHhiX xapaKTepRCTHK ero co

CTaaa, CTPYKTYPhi :u ¢YHKnRii. B paMKax 3Toro rro.n;xo.n;a MoryT 6hiTh BI>merreHhi :u corrocTaB

neHhi ,D;Be OCHOBHhie rpyiTIThl MeTO,l.l;OB: 
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1) ilOKa3aTeJIH, OCHOBaHHble Ha yiJeTe TOTaJibHOrO MaKp03006eHTOCa, ero <i>YHKQHOHaJib

HbiX rpyrrrr If TaKCOHOB Ha,li,BH,D:OBOrO pa.Hra (6e3 yiJeTa BH.D:OBOrO COCTaBa C006IQeCTBa); 

2) ilOKa3aTeJIH, OCHOBaHHbie Ha OIIpe,n:eJieHHH BH,D:OBOrO COCTaBa MaKp03006eHTOCa. 

fiOK8.3aTeJIH, OCHOBaHHhiC Ha yqeTe TOTaJihHOrO MaKp03006eHTOCa, ero 

f}JyHKI(HOHaJibHhiX rpynn H TaKCOHOB Ha,L{BifLI:OBOrO paura (6e3 yqeTa BH,L{OBOrO 

COCTaBa C006Il(CCTBa) 

ilpOCTeHIIIHMH KOJIHIJeCTBeHHbiMH IIOKa3aTemiMH 5IBJI5IIOTC5I 6uoMacca MaKp030o6eHTOCa 

Hero qucJieHHOCTh. EHoMacca HJIH IIHcJieHHOCTb 6eHToca H TeH,n:eHQHH HX H3MeHeHH5I HHO

r,L{a II03BOJI5IIOT B nepBOM npH6JimKeHHH cy,n:HTb 0 COCT05IHHH 3KOCHCTeMbl If CHJie HCITbiTbi

BaeMOrO eiO B03,n:eiicTBH5I (Mason, Lewis, Webwr, 1985; Moog, 1986; Kingston, 1987; H .n:p.). 

TaK, H3BeCTHO, IJTO cpe,n:HeCe30HHbie 3HaiJeHH5I 6HoMaccbi 3oo6eHToca H npoqHx coo6mecTB 

rH,n:po6HOHTOB (¢HTOIIJiaHKTOH, 300ITJiaHKTOH, HXTHOQeH03 If ,n:p.) MoryT IIpH6JI113HTeJibHO 

xapaKTepmoBaTb ypoBeHb rpo<PuocTH Bo,n:oeMa (MuoroiJHCJieHHbie cBe,n:eHH5I o6 3TOM o6o6-

meHbi c.n. KHTaeBbiM, 1984). 
CocT05IHHe 3KOCHcTeMbi B ycJioBH5IX aHTporroreHuoro Bo3,n:eiicTBH5I MO)!(eT 6biTb OQeHeuo 

TaK)!(e ITO IIOKa3aTeJI5IM, xapaKTepH3YIQIQHM ,D:HHaMHKY 6HOMaCCbl 6eHTOCa, T.K. ,n:HaiTa30H ee 

Ce30HHbiX If Me)!(rQ,D:OBbiX H3MeHeHHH yBemiiJHBaeTC5I IIpOITOpQHOHaJibHO CHJie B03,n:eHCTBH5I 

(AJIHMOB, 1982, 1989). 
KpoMe TOro, 6HOHH,D:HKaiJ;H5I MO)!(eT 6biTb OCHOBa.Ha Ha H3BeCTHOM 5IBJieHHH yBeJIHqeHH5I 

6HOMaccbi, y,n:eJII>HOH H a6coJIIOTHOH npo,L{yKTHBHOCTH coo6mecTB B ycJIOBH5IX HeToKcHq

HbiX necTa6HJIH3HpYIQmHx B03.IJ.eiicTBHH (HarrpHMep: TIHaHKa, 1981; 0.IJ.YM, 1986). B CB5I3H c 

3THM, ,li,OCTaTOIJHO YHHBepCaJibHbiMH HH,li,HKaTopaMH COCT05IHH5I cpe,ll,bi If HHTerpaJibHOro aH

TpOITIPieCKOrO B03,ll,eHCTBH5I Ha ,li,OHHOe C006IQeCTBO MoryT CJIY:>KHTb HeKOTOpbie xapaKTepH

CTHKH ITOTOKOB BeiQeCTBa If 3HeprHH, IIpOXO,li,5IIQHX qepe3 :no C006rn;eCTBO (BeJIHIJHHbl IIpO

.IJ.YKQHH, TpaT Ha o6MeH, aCCHMHJIHpOBaHHOH 3HeprHH, COOTHOrneHH5I IIOKa3aTeJieH IIpO.IJ.YK

QHH If 6HOMaCChl, IIpO.IJ.YKQHH If TpaT Ha 06MeH, npo,ll,yKQHH If aCCHMHJIHpOBaHHOH 3HeprHH, 

H T . .IJ..) (ArrHMOB, 1982, 1898; KaMeueB, fyHHH, 1989; KyxapeB, 1991; KaMeHeB, KapaMaH:

KHHa, 1993; If ,ll,p.). 

,[(JI5I ITOJiyqeHH5I 6oJiee Ha,ll,e:>I<HOH H IIOJIHOH HH<i>opMaQHH 0 KaqecTBe cpe,ll,bl If COCT05IHHH 

BO,li,HOH 3KOCHCTeMbi Heo6XO,li,HMO HCIIOJib30BaTb 6orree IIO,D:p06Hbie xapaKTepHCTHKH C006-

IQeCTB. 

TaK, ,li,OBOJibHO IJyBCTBHTeJibHbiMH HH,li,HKaTOpaMH B03,ll,eHCTBHH HHOr,ll,a 0Ka3biBaiOTC5I KO

JIHIJeCTBeHHbie ITOKa3aTeJIH, YIJHTbiBaiOrn;He a6COJIIOTHOe HJIH OTHOCI-ITeJibHOe 06HJIHe COBO

Ky:IIHO YIJHTbiBaeMI>IX IJJieHOB coo6rn;ecTBa, 06Jia,ll,aiOrn;HX CXO,li,HOH :tKH3HCHHOH CTpaTerueif. 

06 yxy.IJ.IIIeHHH KaiJeCTBa cpe,ll,bl CBH,ll,eTeJibCTBYIQT yBeJIHIJeHHe ,li,OJIH BH,li,OB 
11
TOJiepaHTHbiX

11
, 

IIO cpaBHeHHIO C "pe3HCTeHTHbiMH"; BH,li,OB - "onnopTyHRCTOB
11

, "r-CTpaTeroB" (Bcex HJIR 

TOJibKO 3KCIIJiepeHTOB) IIO cpaBHeHHIO C "K-cTpaTeraMH
11

, "rraTReHTaMR"; BCeX CTeH06HOHT

HbiX H Bcex 3BpH6RoHTHbiX BH.IJ.OB; H T.rr. (Marchant, Mitchell, Norris, 1984; Cognetti, 1987; 
TioniJeHKO, 1988; Olive e.a., 1988; AJIHMOB, 1989; Lang, 1989; Zenetos, Panayotidis, 

Symboura, 1990; Destefanis, Pavignano, 1991; H np.). ,[(JIH 6HOHH.IJ.HKaQRH HCIIOJib3yeTC5I 

TaK)!(e COOTHOIIIeHHe 6HOMaCCbl If IJRCJieHHOCTR (IIJIOTHOCTR) MaKp03006eHTOCa, RJIR cpeOH5l5l 
Macca oco6u e coo6Uf,ecmee. YMeHhmeHRe cpenueH: MaCChi oco6H B coo6mecTBe 3oo6eHToca 

CIJHTaeTC5I 1IpH3HaKOM yxy,li,IIIeHH5I KaqecTBa cpe,ll,bl, T.K. OHO qacTO o6yCJIOBJIHBaeTC5I yBeJIH

IJeHHeM pOJIH BH,li,OB-OIIIIOpTyHRCTOB CO cpaBHHTeJibHO He6oJibiiiRMH pa3MepaMH R KOpOTKRM 

)!(lf3HeHHbiM QHKJIOM. 

Pacnpe,ll,eJieHHe ITOTOKa 3HeprHH B 3KOCHCTeMe ,li,OCTaTOIJHO Ha,ll,e)!(HO XapaKTepR3yeTC5I 

COOTHOIIIeHHeM o6rn;eH 6HOMaCCbi BCeX opraHR3MOB MaKp03006eHTOCa C pa3JIHqHbiMR CTpa

TerHHMH nuTauuH (<i>HJibTpaTopoB, co6RpaTeJieii, nerpRm<ParoB, xarn;HHKOB H ,n:p.). TaK, 

rrpeo6Jia,n:aHHe <i>HJibTpaTOpOB IIOKa3biBaeT, IJTO 3KOCHCTeMa XOpOIIIO CIIpaBJI5IeTCH C caMO

OIJHrn;eHHeM, a npeo6Jia.n:aHHe neTpHTo<ParoB, Hao6opoT, 5IBJI5IeTC5I rrpR3HaKoM nporpeccR-
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p}'lOmero opraHHqecKoro 3arpJI3HeHHJI (IIacTyxosa, 1976; 3HM6arrescKaJI, 1981, 1987; 

Mason, Lewis, Weber, 1985; lllyiicKHH, 1987, EypKoBCKHH, 1992; H ):(p.). B KaqecTBe TaKHX 

HH):(HKaTOpOB HCnOJib3YIOTCJI TaK)Ke COOTHOIIIeHHJI 6HOMaCCbi BCeX IIOTpe6HTerreH: aBTOXTOH

HOTO H scex rroTpe6HTerreH. arrrroxTOHHoro opraHHqecKoro semecTBa (Rosenfeld, Mackay, 

1987), HJIH 6eHTOHTOB CO Cnel(HaJIH3HpOBaHHbiM H Hecrrel(Ha.TIH3HpOBaHHbiM nHTaHHeM 

(Vitiello, Aissa, 1985), H T.n. Eorree o6o6meHHO cocTOJIHHe 3KOCHCTeMbi MO:>KeT 6biTb oxa

paKTepH3osaHo nOKa3aTeJIJIMH 11Haiip51:>KeHHOCTH TpoqmqecKHX CBJI3eH B C006Il(eCTBe" - CO

OTHOIIIeHHeM nOKa3aTeJieH o6HJIHJI HJIH npO):(YKTHBHOCTH XHil(HOrO H HeXHil(HOro MaKp0300-

6eHTOCa. Y CTaHOBJieHO, qTo npH MHOrHX HeraTHBHbiX BHeiiiHHX B03):(eHCTBHJIX Ha rH):(p03KO

CHCTeMy pOJib XHII(HHKOB B 6eHTOCe 3aKOHOMepHO YMeHhiiiaeTCJI (AJIHMOB, 1982, 1989, 1992; 

lllyiicKHH, 1987; EerrJIKOB, 1988, 1992; Kyxapes, 1991; H):(p.) 

Oco6eHHO qacTo ):(mi: 6HoHH):(HKal(HH npHMeHJIIOTCJI HH):(eKCbi, yqHTbiBaiOil(He npucyTcT

BHe, 06HJIHC H COOTHOWCHHC npe.[{CTaBHTCJICH pa3JIH"'HLIX, 6orree HJIH MeHee KpynHbiX 

TaKCOHOB Ha,[{BH.[{OBOrO paHra. 

,[{JIJI OIIpe):(eJieHHJI HeKOTOpbiX H3 3THX HH):(eKCOB Ba:>KHbi JIHIIIh KaqeCTBeHHhie npH3HaKH: 

npHCYTCTBHe B BO):(OeMe oco6eii JII06biX BH):(OB, OTHOCJIII(HXCJI K Bbl):(eJieHHhiM TaKCOHOMHqe

CKHM rpyrrnaM. 

J-h TaKHX nOKa3aTeJieH HaH60rree IIIHpOKO npHMeHJieTCJI .D:JIJI 6HOHH.D:HKal(HH H3BeCTHhiH 

"unoe«c pe«u Tpenm", HJIH "unoe«c Byousucca", sse.n:eHHbiH asTopoM s KpaTKoii H s pac

IIIIIpeHHoii MO):(I1cpi1Kal(IIJIX (Woodiwiss, 1964, 1977, 1981 ). B qaCTHOCTII, OH IICIIOJib3yeTCJI 

IIpH KJiaCCHcpHKal(HH KaqecTBa nosepXHOCTHbiX BO):( ITO fQCT 17.1.3.07-82. 0CHOBHOe JJ:OC

TOHHCTBO IIH.D:eKCa By.D:IIBIICCa 3aKJIIOqaeTCJI B npoCTOTe ero onpe.n:erreHHJI. 0H TO)Ke OCHOBaH 

Ha ~eTe JII06hiX rrpe):(cTaBHTerreii KpynHhiX II IIIHpoKO H3BecTHhiX TaKCOHOMHqecKHX rpyrrn 

MaKpo3oo6eHToca. B HeKOTOpbiX crr~aJix ero rrpHMeHeHIIe MO:>KeT 6niTh secnMa 3cp<PeKTHB

HhiM (AliHMOB, TecrreHKO, 1988; Battegazzore, 1990; Ozzola, Peroni, Rossaro, 1990; Kyxa

pes, 1991; II ):(p. ), OC06eHHO npii IICnOJib30BaHIIII ero B KOM6I1Hal(IIII C OI(eHKOH a6IIOTIIqe

CKHX ycJIOBIIH ("6erri>miicKHH MeTo.n:"; Bervoets e.a., 1989). O.n:HaKO HHor.n:a HH):(eKc By.n:H

BHcca, Ha060pOT, xapaKTepH3yeT KaqeCTBO cpe):(hl BeChMa Hea.D:eKBaTHO (fopeJI.HKOBa, 1984; 

3.HHOBI>es,1987; MaKPYIIIIIH II .n:p., 1989; Ferrarese, Bertocco, 1990; II ):(p.). OH OTpa:>KaeT, B 

OCHOBHOM, CTerreHh 3arpJI3HeHHOCTH opraHIIqecKHMH semecTBaMH (EoraToB, EoraTosa, 

1986). ,[{IIarHOCTHqeCKaJI I(eHHOCTb HH.D:eKCa TaK:>Ke orpaH.HqHBaeTCJI HCKYCCTBeHHOCThiO Bbi

.n:eJieHHhiX ero KOJIIIqecTBeHHbiX rpa.n:al(IIH. KpoMe Toro, npiiMeHeHHe Im.n:eKca By.n:Hsncca B 

aBTOpCKIIX MOJJ:Hti>HKal(HJIX orpaHHqeHo TeppHTOpHarrhHO. IIp.H npHMeHeHHH B .n:pyrnx pe

rHoHax ero CTPYKTYPY npHXO.D:IITCJI HeCKOJihKO H3MeHJITh cooTBeTCTBeHHO cocTasy MecTHoro 

6eHToca no ycMoTpeHIIIO Hccne.n:osaTemi (3IIHOBI>es, 1987; IIrneHHI(hiHa, 1988; .51KoBJieB, 

1989; MaKpyrnHH II .n:p., 1989; Kyxapes, 1991). 

YhBeCTHbl TaK)Ke .n:pyrHe nonbiTKII CY.D:HTb 0 qJiCTOTe BOJJ:bl no aHarrOrHqHhiM KaqecTBeH

HbiM npH3HaKaM- no npucymcmsuw oco6eu Jll06bu: npeocmasumeJleu «a«ozo-Jlu6o ma«
cona naosuoosozo panza: rro.n:eHoK, secHJIHOK H pyqeiiHHKOB (Gaufin, Tarzwell, 1956; 

Gaufin, 1958; - I(HT. no: EarrYIIIKHHa, 1987; Covay, 1987; H .n:p.), .D:BYCTBopqaThiX H 6proxo

HOrHx MOJIJIIOCKOB (Mouthon, 1993), H ):(p. HarrHqHe JII06biX rrpe.D:CTaBHTerreii HeKOTOpbiX 

BeCbMa KpynHhiX TaKCOHOM.JiqecKHX rpyrrn (OT CeMeHCTB ):(0 KJiaCCOB) paCCMaTpHBaeTCJI B 

KaqeCTBe .HH):(.HKaTOpHoro npH3HaKa TOKC06HOCTH fQCToM 17.1.2.04-77 "OxpaHa np.HpOJJ:hi. 

f.H.n:poc<Pepa. fiOKa3aTeJI.H COCTOJIHHJI H IIpaBHJia TaKCal(HH pni60X03JIHCTBeHHhiX BOJJ:HhiX 

o61>eKTOB". 

Coomn01uenUR noKa3ameJieu o6UJIUR npeocmasumeJleu ma«conoMu'lecKux zpynn nao
suoosozo panza MaKp03006eHTOCa TaK)Ke aKTHBHO IIpHMeHJIIOTCJI .D:JIJI OI(eHKH YCJIOBHH cpe

):(bl II HX II3MeHeHHJI. TaK, HCIIOJib3}'lOTCJI COOTHOIIIeHHJI qiiCJieHHOCTH (.HJIH 6.HOMaCChi) aM

cpHnO.D: H H30IIO.D: (Olive e.a., 1988), HeMaTOJJ: H3 pa3JIHqHbiX IIO.D:KJiaCCOB (UarroJIHXHH, 1976); 

XHpOHOMH.D: H TOTaJibHOrO 6eHTOCa (Prat e.a.,1983); OJIHrOXeT H TOTaJibHOrO 6eHTOCa 

445 



(Goodnight, Whitley, 1961; llapeJie, AcraneHOK, 1975; Ea6HU:KHH, 1987; CrenaHeHKO, 

1987); OJIHfOXeT H HaceKOMbiX (King, Ball, 1964), OJIHfOXeT H XHpOHOMH.[{ (Bazzanti, 

Seminara, Tamorri, 1990), OJIHroxer H raMMapH.n: (3HHOBbeB, 1987), H .n:p. 3HatieHHH nepe

tiHCJieHHbiX nOKa3aTeJieH CtiHTaiOTCH npHMO 3aBHCHIT(HMH OT CTeneHH 3arpH3HCHHOCTH BO,[{

HOH cpe.n:hi. 

J1o.n:o6Hble )l(e HH,[{eKCbi tiaCTO paCCtiHTbffiaiOTCH 3KOJIOfaMH He TOJibKO )l;JIH BCero MaKp0-

3006eHTOl{eH03a B l{CJIOM, HO H )l;JIH OT)l;CJibHbiX TaKCOHOMH'ICCKHX rpynn 6eHTOHTOB, ,[{CJIH

MbiX Ha no.n;rpynnb! no KaKHM-JIH60 CHCTeMaTHtieCKHM HJIH <i>YHKU:HOHaJibHblM npH3HaKaM . 

. CoOTBeTCTBCHHO, B 3THX CJiytiMX HH)l;eKCbl CrpOHTCH Ha conOcTaBJieHHH nOKa3aTeJieM 06H

JIHH no.n;rpyrrn. TaKHM o6pa30M COOTHOCHTCH nOKa3aTeJIH 06HJIHH no,n:rpyrrn JIHtiHHOK XHpO

HOMH)l; (EanymKHHa, 1985, I987; Vardia, Rao, I986-1987; foJiy6eBa, 1988; Ferrarese, 

Bertocco, I 990; Eulin e.a., 1993 ), BeCHHHOK (5IHeBa, 1988), no.n;eHOK (Pontasch, Cairns, 1991; 
5IHeBa, 1988; JieBaHH.U:OBa H .n:p., 1989; Agnew, 1986); pyqeifHHKOB (Malicky, 1987; 5IHeBa, 

1988; Sergenti, 199 I; JieBaHH.ll:OBa H .n:p., 1989), paKoo6pa3HbiX (Schaal, 1986; llle6yHHHa, 

1990; 3HHOBbeB, 1987), MOJIJTIOCKOB (Apts e.a., 1989; Maciorowski, 1989), HeMaTo.n: (Vitiello, 

Aissa, 1985; Preju, I 988), nHHBOK (Bendell, McNicol, 1991 ), H .n:p. Oco6eHHO MHoro HH.n;eK

coB nOCTpOCHO Ha COOTHeCeHHH o6HJIHH pa3JIHtiHbiX no.n;rpynn OJIHfOXCT (Chapman, 

Brinkhurst, 1984; Lafont, 1984; o63op B CTaTbe H.ll. <I>HHoreHOBOH, T.M. Jio6amoBoH: 

(1987); a TaK)I(C 6oJiee IT03)l;HHe ny6JIHKal{HH: 3HHOBbeB, 1987, J1ontieHKO, 1987, 1988, 1991; 
Bazzanti, Seminara, Tamorri, 1990; Klerks, Bartholomew, 1991; Mouthon, 1993; H .n:p.). 

Cyll{ecTBeHHbiM He.n:ocTaTKOM Bcex 3THX HH.n;eKCOB HBJIHeTcH To, qro B o6ll{He KpynHbie 

rpynnhi o6'he.U:HHeHbi BH.ll:bi c otieHb pa3HbiMH rpe6oBaHHHMH K cpe.n:e. HanpHMep, rpy.n:Ho 

COfJiaCHTbCH, qro npHCYTCTBHe OC06eif mo6oro BH)l;a XHpOHOMH.ll: HJIH JII06oro BH.l{a pyqeif

HHKOB O)l;HHaKOBO XapaKTepH3yeT cpe.l{y. Ha CaMOM .n;eJie 3TH 60JibillHe TaKCOHOMHtieCKHe 

rpynnbl 06'bC.l{HH.HIOT BH,[{bl C OtieHb pa3HbiMH 
11
3KOJIOfHtieCKHMH BaJieHTHOCTHMH": OT BeCbMa 

rpe6oBaTeJibHbiX ("cTeH06HOHTHbiX") )l;O HenpHXOTJIHBbiX (
11
3BpH6HOHTHbiX"). J1o3TOMY no

.n;o6HbiC HH)l;eKCbi, npHBJieKaTCJibHble CBOeH npOCTOTOH, He BCer,n:a o6ecneqHBaiOT .[{OCTaTOti

HYJO Ha,[{e)I(HOCTb 6IIOHH)l;HKal{HH. 

TaKHM o6pa30M, ytiHTbmM 3HatiiiTeJibHYJO BH,n:ocnen:H<i>IItiHOCTb rpe6oBaHHH m.n:po6Ho

HTOB K YCJIOBIIHM cpe.n;bl, )l;JIH o6ecneqeHHH npHeMJieMOH TOqHOCTH 6HOHH.l{IIKal{HII, rpe6yeT

CH YtiiiTbiBaTb BH.[{OBOH COCTaB MaKp03006eHTOCa. 

fiOKa3aTCJIH, OCHOBaHHbiC Ha onpeL{CJICHHH BHL{OBOrO COCTaBa MaKp03006eHTOCa 

HHL{eKCbl H mKaJibl canpo6HOCTH. Ell{e B 1908 r. 6biJia npe.n;Jio)l(eHa IIIKaJia on:eHKH cre

neHII 3arp.H3HeHHOCTH BO)l;OeMOB, OCHOBaHHa.H Ha yqeTe npHCyTCTBIIH B C006ll{CCTBaX rH,n:po-

6HOHTOB (BKJIIOtiM MaKp03006eHTOC) HH)l;HKaTOpHbiX BH,[{OB, %H Tpe6oBaHIIH K KaqeCTBY 

cpe.n;bl 6oJiee IIJIII MeHee H3BeCTHbl (Kolkwitz, Marsson, 1908, 1909). ITpH 3TOM JII06a.H 3a

rpH3HeHHOCTb OTO)I()l;eCTBJI.HJiaCb C Caiip06HOCTbiO ( 3arp.H3HCHHOCTbiO BO)l;OeMa opraHIJqe

CKHMH BeiT(eCTBaMII). B )l;aJibHCH:IIICM illKaJia carrpo6HOCTH HeO.l{HOKpaTHO MO.U:H<i>HU:HpOBa

JiaCb: nonOJIHHJICH H YTOtiHHJICH nepetieHb IIH)l;HKaTOpHbiX BH)l;OB, BBO)l;HJiaCb KOppeKl{IIH Ha 

o6IIJIHe OC06eH: HH)l;IIKaTOpHOfO BII)l;a, HX pa3JIHtiHYJO HH)l;HKaTOpHYJO 3HatiHMOCTb, Bbl,[{eJIH

JIIICb 6oJiee no.n:po6Hbie rpa.n:an:HII carrpo6HOCTII (Knopp, 1954; Pantle, Buck, 1955; Zelinka, 

Marvan, 1961, 1966; Sladecek, 1973; 3ro no3BOJIHJIO K HacTOHIT(eMy BpeMeHH nepeliTII K KO

JIHtieCTBeHHOH Ol{eHKe canpo6HOCTH no HH)l;eKcy ( S ): 

S = Isixhi: Ihi 
i~l i~l 

r.n;e Si- HH,[{IIKaTopHa.H 3HaqHMOCTb i-ro BH)l;a, hi- ero OTHOCHTeJibHM qJiCJICHHOCTb, m -

qiJcJio BII.ll:OB-IIH.U:HKaTopoB (Pantle, Buck, 195 5). 
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MeTO.ll:bl pacqeTa Jm.n;eKcoB canpo6HocTH nocTO.siHHo coseprneHcTBYJOTC.si. Pacrnwp.siiOTC.si 

CnHCKH HH.ll:H:KaTOpHbiX Blf.ll:OB, YTO~.siiOTC.si HX canpo6H.ble BaJieHTHOCTH (To.n;eparn, 1984; 
Pinder, Farr, 1987; Uzunov, Kosel, Sladecek, 1988; H .n;p.). 0Tpa6an.maroTc.si rrpweMbi Ha

CTpOHKH lliKaJI Carrpo6HOCTH IIpHMeHH:TenbHO K KOHKpeTHbiM perH:OHaM If BO.ll:HbiM 06'bCKTaM, 

IIOCKOnhKY Bhl.siCHHROCh, qTO 3KOROfH:qCCKa.si BaJICHTHOCTb Blf.ll:OB MO)J(CT CYIUCCTBCHHO Bapb

HpOBaTh (JiwrrepoBCKa.si, KynaKoBa, 1972; <l>wHoreHosa, AnHMOB, 1976; To.n:eparn, 1984; AH

.n:pyrnaiiTHC If .n;p., 1981; If .n;p. ), If T . .n;. 

ABC-MeTo~. TaK Ha3hmaeM.biH "ABC-MeTo.n:" rrpe.n;Ha3HaqeH .n:n.s~ KonwqecrBeHHOH or:(eH

KH COOTHOlliCHH.si BH.ll:OB C IIpOTHBOIIORO)J(HbiMH )J(If3HeHHbiMH CTpaTCfH.siMH. B IIOCne.n;Hee 

BpCM.si MCTO.ll: lliHpOKO IIpHMCH.siCTC.si, OC06CHHO MOpCKHMH fH.ll:p03KOnoraMH (Warwick, 1986; 
Warwick, Clarke, 1991, 1994; Anderlini, Wear, 1992). OH ocHoBaH Ha rrpe.n:rrono)J(eHHH o6 

o6.s~3aTenbHOM "H3MenbqeHHH" 6eHroca B CTpeccoBbiX ycnoBH.six. ITpoH3BO.LI:HTC.si cpaBHeHHe 

, norryn.sii:(HOHHOH IIROTHOCTH If 6HOMaCChl BH.ll:OB Ha rpaqmKax, r.n;e IIO OCH a6CI:(HCC OTKna.LI:bl

BaJOTC.si B norapHCl>MHqeCKOM MaCrnTa6e IIOp.si.ll:KOBbie HOMepa BH.LI:OB, paH)J(HpOBaHHbiX no 

o6mmro, a no ocH op.n;HHaT - KyMyn.siTHBHhie npol:(eHThi q!fcneHHOCTH HnH 6woMaccbi. IIpe.n;

nonaraeTc.si, qro B OTCYTCTBHH 3arp.si3HeHH.si B coo6mecTBax rrpeo6na.n;aroT KpyrrHopa3MepHbie 

BH.ll:bl CO cpaBHHTenhHO HH3KHMH IIOIIyn.sii:(HOHHbiMH IIROTHOCT.siMH (K-cTpaTerH), If KpHBa5I 

.ll:n.si 6HOMaCCbi npOXO.ll:HT Ha rpaqmKe BbilliC KpHBOH .n;n.si q!fCReHHOCTH. 3arp.si3HeHHe, Hao6o

poT, Bbi3biBaeT rrpeo6na.n;aHHC B C006IUCCTBaX MCRKOpa3MCpHbiX BH.ll:OB C BbJCOKOH rrorryn5I

I:(HOHHOH nnOTHOCTbJO (r-CTpaTerOB), BCRC.ll:CTBHC qero KpHBa.si .n;n.si qwcneHHOCTH pacrrono

)J(lfTC.si Ha rpall>wKe Bhirne, qeM KpHBa.si .n;n.si 6woMaccbi. IIpaKTHqecKa.si rrposepKa MeTo.n;a (B 

TOM q!fcne H rrpoBe.n;eHHa.si caMHMH aBTOpaMH MeTo.n;a (Warwick, Clarke, 1991, 1994; 
Beukema, 1988) IIOKa3aJia, qTo IIpH aHaJIH3e OT.n;enbHbiX CHTyai:(Hlf CTpecca OH OKa3bJBaeTC5I 

BechMa 34>4>eKTHBHbiM. O.n;HaKo rrpw 3TOM yHHBepcanbHOCTb H Ha.n;e)J(HOCTb MeTo.n;a CTaB.siTC.si 

no.n; COMHCHHC, If OH pCKOMCH.ll:YCTC.si Rlfllib KaK BCnOMOraTCRbHbiH, .ll:R.si HCIIORb30BaHH5I Ha

p.s~.n;y C 6onee Ha.ll:C)J(HbiMH MCTO,ll;aMH 6HOHH,ll;HKai:(Hlf. 

McrroJihlOBanue rroKaJaTeJieii BH~oBoro pa3noo6pa3HH. K Ba)J(HeiirnHM xapaKTepHcTH

KaM nro6oro C006IUCCTBa If ni060H 3KOCHCTCMbi OTHOCHTC.si HX BH.lJ:OBOe pa3H006pa3He (AnH

MOB, 1990; CoKonoB, qepHoB, PerneTHHKOB, 1991; Castri, 1992; Myers, 1993; H .n;p.). Konw

qecTBeHHO BH.ll:OBOC pa3H006pa3He Ol:(eHH:BaCTC.si HH.n;eKCaMH, yqHTbiBaJOIUHMH, BO-IIepBbiX, 

KOnlfqeCTBO Blf.ll:OB B coo6ruecTBe, BO-BTOpbiX, BblpOBHCHHOCTb 3Ha'1CHHH IIOIIYJI.sii:(HOHHOH 

IIROTHOCTH KIDK,II;OfO H3 HHX (rrpH 3TOM MaKCHMaJibHOe pa3H006pa3He IIpH TOM HJIH HHOM 

qlfcJie BH.LI:OB .lJ:OCTH:raeTC.si, CCJIH BCe OHM rrpe.n;CTaBJICHbJ paBHbiM KOJIHl:JeCTBOM oco6eH). 

HaH6onee rnwpoKoe rrpwMeHeHwe rronyqHn T.H. "wH«PopMai:(HOHHbiH HH.LI:CKC llieHHOHa" (H), 

peKoMeH.n;oBaHHhiH .n:n.s~ ol:(eHKH pa3Hoo6pa3H.si coo6mecTB MaK-ApTypoM (MacArthur, 

1955): 

H - f.Ni I Ni 
--L.~xog~ 

i=l N 2 N 

r.n;e n - KOJIHqeCTBO BH.LI:OB B C006IUCCTBC, Ni - IIROTHOCTb (HJIH 6HOMacca) i-ro BH.n;a, N -

nnoTHOCTb (HJIH 6HoMacca) scero coo6mecTBa. 

06biqHO HeraTHBHOe aHTpOIIOfCHHOC B03.LI:CHCTBHe IIpHBO.lJ:HT K yMeHbllieHHJO KOJIH:qecTBa 

BH.LI:OB B C006IUCCTBax (3a cqeT HC'1C3HOBCHH.si CTeHo6H:OHTOB) If HapyrnaeT BbipaBHCHHOCTb 

3HaqeHHH HX rronyn.s~I:(HOHHOH rrnoTHOCTH. flo3TOMY 3HaqeHH.si HH,n:eKca llieHHOHa H rrpoqHx 

HH.LI:CKCOB pa3H006pa3H.si C006IUCCTB MaKp03006eHTOCa B ycnOBH.siX 3arp.si3HCHH.si, KaK rrpaBH-

110, 3aKOHoMepHo YMeHblliaJOTC5I (AJIHMOB, 1982; 1994; Marchant, Mitchell, Norris, 1984; 
TecneHKO, 1987; lliyiicKHH H .n:p., 1995; H .n:p.). TeM He MeHee, HHTerpanbHa.si KonwqecTBeH

Ha.si OI:(CHKa BH.UOBOrO pa3H006pa3H.si C HCnonb30BaHHCM HH.ll:eKCOB He BCer.n;a OKa3biBaeTC.si 

,ll;OCTaT0'1HO Ha.ll:e)J(HOH. BH.n;OBOe pa3HOo6pa3HC MaKp03006eHTOCa B 3HaqHTCJibHOH CTCJICHH 

onpe.n;en.siCTC.si TaK)J(e CCTCCTBCHHbiMH yCJIOBH.siMH 6HOTOna: pa3H006pa3HCM. cy6cTpaTOB, Ha-
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peCTaJI BCTpeqaTbCH XOTH 6bi O,n:HH H3 BH.ll:OB, cpe,n:HHH IIOIIYJIHU:HOHHaH IIJIOTHOCTb KOTOporo 

panee OTJIHqarracb OT HYJIH C .D:OCTOBepHOCTbiO 6oJiee 90%, CJie,n:yeT 1IpH3HaTb, qTo B11.ll:OBOH 

COCTaB C006ll(eCTBa .ll:OCTOBepHO H3MeHHJICH. 3TO 3HaqHT, qTo HCXO.ll:HOe C006ll(eCTBO, IIO cy

TH, rrepeCTaJIO cyll(eCTBOBaTb H CMeHHJIOCb ,n:pyrHM C006ll(eCTBOM, 06Jia,n:aiOll(11M HHbiM BH

.ll:OBbiM COCTaBOM. 

CoxpaHeHHe BH.D:OBOfO COCTaBa MaKp03006eHTOCa ~IBmieTCH HaH60Jiee Ha,n:e)J(HbiM npH-

3HaKOM COXpaHeH11H HCXO.ll:HOfO KaqeCTBa Cpe,n:bl 11 COCT051HH51 BO.ll:HOH 3KOC11CTeMbi. ,[(OCTO

BepHOe H3MeHeHHe BH.D:OBOfO COCTaBa MaKp03006eHTOCa o6bJqHo CBH,n:eTeJibCTByeT 06 H3Me

HeHHH KaqeCTBa cpe,n:bl H 0 Heo6paTHMOM H3MeHeHHH COCT05IHH51 3KOCHCTeMbl (lliyHCKHH, 

1997). 
JiHOHH~HKaQHSI Ha OCHOBe KOJJHqeCTBeHHLIX JaKOHOMepHOCTeif JIHMHTHpOBaHHH 

6HOTLI YCJIOBHHMH cpe~LI (ua npHMepe MaKp03006eHTOca) 

DHOHH.D:HKaU:1151 Ha OCHOBe KOJIHqecTBeHHbiX JaKOHOMepHOCTeH JIHMHTHpOBaHH51 6HOTbi 

YCJIOBH51MH cpe,n;bi HaH60Jiee 3cpcpeKTHBHa. 0Ha II03BOJI51eT He TOJibKO KOHCTaTHpOBaTI, H XO

poruo 06'b51CH51Tb peaKU:HIO 6HOTbl Ha H3MeHeHH51 KaqeCTBa cpe).(bl, HO H nporH03HpOBaTb ee, 

orrpe,neJ151Tb TQqHbie Mepbl no He06XO,lJ;HMOH peryJIHU:H11 cpe,nbl. 3TO HarrpaBJieHHe pa3BHTH51 

6HOHH.lJ:HKaU:HH rrpe,ncTaBJIHeTCH CaMbiM nepcneKTHBHbiM. On OTKpbiBaeT rryT~> K o6ocnosaH

HOMY 3KOJIOfHqecKOMY HOpMHpOBaHHIO, K pa3pa60TKe HaH6onee ,n;eHCTBeHHbiX Mep no OXpa

He H BOCCTaHOBJieHHIO 3KOCHCTeM. 

,[VIH pearrHJau:HH 3Toro rro.n:xo.n:a neo6xo.n;HMo: 

} ) I1CIIOJib30BaTb HaH60Jiee HHcpopMaTHBHbie H qyBCTBHTeJibHbie 6H011H,ll;HKaTOpb1~ 
2) Pa3pa6oTaTb YHHBepcarrbHbie nOKa3aTeJIH pe3yJII>THpyromero MHorocpaKTopHoro aH

Tporrorennoro B03,lJ;eHCTBH51 Ha 3KOCHCTeMy, Orpa)J(aiOU{He BKJia,n; Ka)J(.l(OfO H3 cpaKTOpOB C 

yqeTOM HX B3aHMO,ll;eHCTBH51~ 

3) Bbi5IBMTb H cpopMaJIHJOBaTb nan6onee o6m11e JaKoHOMepHOCTH peaKU:HH Bbi6paHHbiX 

6HOHH.l(11KaTOpOB Ha pa3pa6oTaHHble IIOKa3aTeJIH B03,ll;eHCTBH51. 

K nacTOHll(eMy speMeHH KOJIHqecTBeHHO HJyqeHbi H annpoKCHM11posaHbi JaKoHoMepno

CT11 peaKU:H11 MHOfHX 6HOTHqeCKHX nOKa3aTeJieH Ha OT.l(eJibHbie cpaKTOpbi cpe.n;bl. ,[(JI5I :noro 

HCnOJib3YJOTC51 .l(OCTaTOqHO npOCTble ypaBHeHH51, IIOMOfaiOU{He Jryqrue nOHHTb TaKHe 3aKO

HOMepHOCTH 11 o6JierqaiOU{He HX npaKT11qecKOe 11CnOJib30BaH11e (TaK, XOpOIDHM IlpHMepOM 

3TOMY MO)J(eT CJIY)J(HTb 3aBHCHMOCTb BH,ll;OBOfO pa3H006pa3H51 30o6eHTOCa OT oprannqecKOfO 

3arp513HeHH51, ou:ennsaeMoro no EITK; AJIHMOB, 1994 ). Ho npH 6onee CJIO)J(HOM (MnorocpaK

TOpHOM) B03,n:eHCTB11H Ha C006U{eCTBa fH.l(p06HOHTOB COOTBeTCTBYIOU{He 3aBHCHMOCTH 

06bJqHo Bbipa)J(aiOTC51 6onee CJIO)J(HbiMH, MHOrorrapaMeTpHqeCKHMH ypaBHeHH51MH, ~rro 3a

TPY.ll:H51eT rroHHMaHHe cyr11 npou:ecca MHorocpaKTopHoro JIHMHTHposaH1151 6110Tbi 11 npHHOCHT 

MaJIO npaKTHqecKOH nOJib3bl. 

BI>I,neneHHe cpaKTopos, 3HaqHMO BJIHHIOII.J:HX na coo6mecTBO, npH narr11quu penpe3eHTa

THBHoro MaTepHarra MO)J(eT 6biTb OCyii.J:eCTBJieHO O.l(HHM H3 npHH51TbiX .[(JI51 3TOfO MeTO,lJ;OB 

(HanpHMep, ,n:HcnepcHOHHbiH anarrH3, rpynrroso:H yqeT apryMeHTOB H .n:p.). HeKoTOpbie H3 

3THX MeTO.l(OB n03BOJI5110T o6o6meHHO OU:eHHBaTb TaK)J(e CTerreHb "cTaTHCTHqeCKOf0
11 

B3aH

MO).(eHCTB1151 cpaKTOpOB (HaiipHMep, .l(OJIIO o6meii .l(HCnepCMH 1IpH3HaKOB, 061>HCHHeMYJO 3THM 

B3aHMo.n:e:HcTBHeM, rrpn .n:ncrrepc110HHOM aHaJIH3e). O,n;naKo ).(JI51 KOJIHqecTsennoro onHcaHHH 

ycnos11:H coxpaHeHHH ycToH:qnsocTH coo6mecTsa K CJIO)J(HOMY B03.n;eH:cTBHIO neo6xo,n:HMO 

Bblpa)J(aTb 3cpcpeKT B3aHMO.l(eHCTBH51 cpaKTOpOB 6onee KOHKpeTHO, .[(OCTaTOqHO npOCTOH H 

YHHBepcarrbHOH cpopMynoH:. Tpa.n:HU:HOHHO ,n:JIH 3Toro rrpMMeHHeTcH o6meH3BeCTHa51 <fJopMy

na\ HOpMHpYJOU{aH B Ka)J(.[(OH j-H CHTyaU:HM KOHU:eHTpau:HH (c) HeCKOJibKHX (n) B3aHMO.[(eHCT

BYIOU{HX TOKCHKaHTOB: 
n 
Iccij,'n,aK) ::; 1 
i=l 
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C)'MMa, CTOHIUrui B JieBOH qacTH HepaneHCTBa, HBJIHeTCH 6e3pa3MepHOH BeJIHtiHHOH H CJiy

)J(HT Mepoif: eJIO)KHOrO B03,ll;eHeTBHH, HOpMHpOBaHHOH OTHOCHTeJihHO ,ll;OIIyeTHMOfO ypOBHH. 

O,n:HaKO rrpHne,n:eHHrui cpopMyna, no-rrepBhiX, rrpHMeHHeTCH .n:m.r ou;eHKH B3aHMo,n:eiieTBHH 

JIHIIIb MaJIOH rpyrriihl cpaKTOpOB - HeeKOJibKHX TOKCHKaHTOB; BO-BTOpbiX, IIOCTpOeHa Ha 3a

Be)l;OMO HeBepHOM rrpe,n:IIOJIO)KeHHH HX a6COJIIOTHO paBHOfO, a.rUJ.HTHBHOfO B3aHMO.n;eiicTBHH. 

B eonpeMeHHOH 3KonorHtieeKoii JIHTeparype see qame rro,n:qepKHBaercH, tiTO B3aHMo,n:eiicr

BHe Hy)KHO yqHThlBaTb 6onee a,L{eKBaTHO, H ,lJ;JIH BCeX 3Ha'IHMO B3aHMO)l;eHCTByiOIUHX cpaKTO

pOB - H ecTeCTBeHHhiX, H HCKyCcTBeHHhiX. 3TO II03BOJIHT CBeCTH Bee ,n:eif:CTBYJOIIIHe cpaKTO

pbl B HeKHH e,n:HHbiH, YHHBepeaJibHhlii IIOKa3aTeJih mo6oro CJIO)KHOfO B03,ll;eHCTBHH (3oMMep, 

Tip03opoBCKHii, 1983; HaropHbiH, 1984; Hakanson, 1984; Steubing, 1984; Anderson, 1986; 
HHKaHopon H ,n:p., 1988; Ca.L{hiKOB, 1989; 3aMono,n:tiHKOB, 1993; <I>ell:opos, 1992; U:serKosa, 

1994; MoHceeHKO, 1996; H MH . .n:p.). 
ilo HaiiiHM .lJ:aHHbiM (lliyiieKHH H )l;p., 1995; illyiieKHH, 1997; 3aHIJ;HHCKrui, lliyiicKHH, 

1997), BIIOJIHe a,L{eKBaTHOe OIIHCaHHe ycJIOBHH COXpaHeHHH ycTOHtiHBOCTH coo6meeTBa K 

JII060MY CJIO)KHOMY (n-cpaKTOpHOMy) B03,lJ;eHCTBHIO ,n:aer CJie,n:yiOIUrui cpopMyna: 
n 

Lx~i~ 1 
. I J I= 

0Ha ytiHThiBaer 3HatieHHH Ka)K)l;oro H3 n cpaKropos, BJIHHIOIUHX Ha coo6mecrso, H rrapa

Merpbi Z, rrepe.n;aromHe oco6eHHOCTH s3aHMO,n:eiicTBHH Ka)K,ll;oro H3 cpaKropos c ocTanhHhiMH 

(npH O<Z<1 B3aHMo.n;eiicTBHe CHJibHee M)l;HTHBHoro, npH Z> 1 - cna6ee). 

KoHKperHJ>Ie G-e) 3HatieHHH Ka)K)l;oro H3 cpaKTopos ,n:nH 3Toro HORMHpyiOTCH no !l>opMyne: 

xii= (X ij-X io) • (X it- X io) 
r,n:e X ij - a6comorHoe j-e 3HatieHHe i-ro cpaKropa, X io - ero MaKcHMaJihHoe 3HatieHHe, He 

JIHMHTHpyiOIUee C006IUeCTBO HH no KOJIHtieCTBeHHbiM, HH IIO KatieCTBeHHbiM XapaKTepHCTH

KaM, X it - MaKCHMaJibHOe 3HatieHHe cpaKTOpa, IIpH KOTOpOM BH)l;OBOH COCTaB C006IUeCTBa 

He MeHHeTCH, KOf,ll;a Ha C006IUeCTBO .n;eif:CTByeT TOJibKO ,ll;aHHhiH cpaKTOp (illyHCKHH, 1997; 
3aHIJ;HHCKaH, IIIyiicKHii, 1997). 

CoorsercrseHHo, Mepoii n-cpaKropHoro B03,n:eiicTBHH Ha MaKp03oo6eHroc HBJIHeTcH Kpar

HoeTb npeBhiiiieHHH 3THM B03,ll;eHCTBHeM CBOero MHHHMaJibHOfO ypOBHH, ).J,OCTaTOtiHOfO ,ll;JIH 

,ll;OCTOBepHOfO H3MeHeHHH BH,ll;OBOfO COCTaBa eoo6mecTBa. 3TOT 6e3pa3MepHbiH IIOKa3aTeJib 

(y) ,ll;JIH Ka)K,lJ;OH j-if: CHTyaiJ;HH MO)KeT 6niTh paCCtiHTaH IIO CJie,n:yiOIIIeH <PopMyne: 

n Zi 
?:(xij/ y .) = 1 
t=l . 1 

ilpe,n:naraeMbiH IIOKa3aTeJib y HBJIHeTCH, TaKHM o6pa30M, a,L{eKBaTHOH Mepoii MHOrocpaK

TOpHOrO B03,ll;eHCTBHH Ha eoo6mecTBO, BCer,n:a rH6KO YtfHTbiBaiOIIJ;eH peaJibHOe B3aHMO,n:eHCT

BHe KOHKpeTHOH rpyiiiibl cpaKTOpOB. 

ilpH HCnOJib30BaHHH nOKa3aTeJIH y KaK Mepbl caMbiX pa3HbiX CJIQ)KHhiX B03,lJ;eHCTBHH Ha 

MaKp03oo6eHTOC, OIJ;eHHBaeMbiX no OTHOCHTeJibHOMY H3MeHeHHIO ero pa31IHtiHbiX I:<OJIHtieCT

BeHHbiX xapaKTepHCTHK ( flf0), y,n:aeTCH XOpOIIIO arrrrpOKCHMHpOBaTh 3aKOHOMepHOCTH JIHMH

THpOBaHHSI 6eHTOCa npOCTbiMH ,n:ByxnapaMeTpHtieCKHMH ypaBHeHH.SIMH (lliyiiCKHH, 1997; 
3aHIJ;HHCKaH, IIIyiicKHii, 1997): 

fifo = 1- (1 +a·ebyri 
Ee3pa3MepHbiH nOKa3aTeJih y IIOKa3biBaeT KpaTHOCTb npeBbiiiieHHH CJIO)KHDIM B03,ll;eHCTBH

eM ero MHHHMaJibHOfO ypOBHH, BI:.I3I:.IBaiOIUero H3MeHeHHH BH,ll;OBOfO COeTaBa C006IUeCTBa H, 

B CBH3H C 3THM, Heo6paTHMble H3MCHCHHH ero MHOrHX XapaKTCpHCTHK. ECJIH )Ke y <1, TO 

B03,ll;CHCTBHC erne He ,ll;OCTHfJIO 3TOrO KpHTHtieCKOfO ypoBHH, H IIOKa3aTeJib 1-y nOKa3biBaeT 
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«OCTaTO"'IHYJO YCTOH"'IHBOCTh» C006W:CCTBa K ):(aHHOMY B03):(CHCTBHIO, T.e. ):(OIIYCTHMhiH ):(0-

IIOJIHHTCJihHhlll yposenh ):(annoro B03):(eiicTBH.SI. HcrroJib30Banne IIOKa3aTeJI.SI antporrorenno

ro B03):(CHCTBH.SI y II03BOJIHJIO ycTaHOBllTb, ':ITO IIpH COXpaHeHHll llCXO):(HOfO BH):(OBOrO COCTa

Ba (y <1) H3MCHCHH.SI OCHOBHhiX KOJIH':lCCTBCHHhiX xapaKTCpllCTHK MaKp03006eHTOCa, Bhi3bi

BaCMhiC B03):(eiicTBlleM, necyr.u:ecTBCHHhi (Menee 15%) n o6paTHMhi. ITpn tpexKpaTHOM rrpe

BhiiDCHHH B03):(CHCTBHCM ero MllHHMaJihHOfO ypOBH.SI, Bhi3hiBa.IOI.JJ:Cf0 ll3MCHCHHC Bll):(OBOfO 

COCTaBa C006W:CCTB (y:::o3), KOJill':lCCTBCHHhiC xapaKTCpllCTllKll MaKp03006CHTOCa ll3MCH.SIIOTC.SI 

O"'ICHh cyr.u:ectsenno (6oJiee, lfCM na 75%). HcrrOJih3Y.SI <PopMyJiy ):(JI.SI paclfeta y, MO)KHO yc

TaHOBHTh, KaKHC <PaKTOphl BHOC.SIT HaH60JihllillH BKJia):( B JIHMHTllpOBaHHC coo6r.u:eCTBa II Ha

CKOJihKO, KOHKpCTHO, CJIC):(YCT OTperyJIHpOBaTh HX 3Ha':lCHII.SI, ':lT06bi ):(06H:ThC.SI HC06XO):(IIMO

f0 OCJia6JICHII.SI pe3yJihT,IfpYIQr.u:ero MHoro<PaKTOpHoro B03):(CHCTBH.SI Ha coo6r.u:ecTBa 3006eH

TOCa, a, 3HaqrrT, Ha BCIO 6rroTy II 3KOCllCTCMY B U:CJIOM. 

TaKrrM o6pa3oM, Bhi.SIBJieHrre o6r.u:rrx KOJIH"'ICCTBCHHhiX 3aKOHOMepnocte:H peaKU:HH MaKpo-

3oo6entoca Ha MHOro<PaKTOpHhiC B03):(CHCTBH.SI .SIBJI.SICTC.SI IIepCIICKTIIBHhiM IIYTCM pa3BllTll.SI 

6HOIIH):(HKaU:H:II B U:CJI.SIX peiDCHII.SI 3a):(a':l 3KOJIOfii"'ICCKOH ):(HarHOCTHKII, Bhi6opa Haii60JICC pa

U:IIOHaJihHhiX IIpHpO):(OOXpaHHbiX MCpOIIpii.SITIIH II 06CCIIC':lCHII.SI pau;HOHaJibHOfO IIpi1p0):(0-

IIOJib30BaHII.SI. 

PE3Y~bTATbi~EC~TH~ETHHXr~P03KO~OrHqECKHX 

HCCJIE,lJ;OBAHHM IIPECHOBO,lJ;HbiX 3KOCHCTEM CEBEP0-3AIIA)lA 

IllyiicKutl B.l/J., Ilempo6j(.C., Ilempo6a T.A., MaKCUM06a T.B. (CJJ6 zopHblU zmcmumym) 

B rrocJie):(Hee ):(CC.SITHJICTIIe ua Ka<Pe):(pe 3KOJIOriiii, a3poJiorrrii n oxpaHhi tpy):(a 

CIT6ffH rrpOBO):(.SITC.SI KOMIIJICKCHhre nccrre):(oBaHH.SI autporroreHHhiX cyKu:eccnH: rrpecHOBO):(

HhiX 3KOCIICTeM Cesepo-3arra):(a. Hai160Jiee IIHTeHCIIBHO I13Y1faiOTC.SI BO):(II1re o6'beKThi J1e

nmrrpa):(CKOH o6naCTII (pile. 1 ). Pa3pa6aTbiBaiOTC.SI COBpeMCHHbiC MCTO):(hl OU:CHKII, HOpMHpO

BaHII.SI I1 peryJI.SIImii TCXHOfCHHhiX II3MCHCHIIH fii):(p03KOCIICTCM II HaHOCIIMOfO liM yr.u:ep6a, 

yrrpaBJieHII.SI 3KOJiorrrqecKrrM prrcKOM. Pe3yJihTaThi HHP y)Ke n03BOJIIIJ1II C03):(aTb rrpe):(cTasn

TeJihHhiH <PoH):( rH):(p03KOIIornqecKrrx MateprraJIOB. On BKJIIO':laet rrpoTOKOJihi o6pa6oTKH 6o

rree 6000 rrpo6 - OKOJIO 900 rii):(pOXllMll':lCCKIIX (COCTO.SIHIIC BOJJ:hl II rpyHTa) I1 6oJiee 5000 
rrr):(po6norrorii':lCCKHX (cocTO.SIHHe <PIITO-, 6aKTCpiio- H 30o-6eutoca rr rrnaHKTona). TaKa.SI 

KOMIIblOTCpHa.SI 6a3a ):(aHHhiX II03BOJI.SICT IIpOBO):(IITb cpaBHIITCJihHbiH aHaJIII3 aHTpOIIOfCHHbiX 

II3Meuenn:H fi1):(p03KOCHCTeM Ceaepo-3arra):(a II ):(p. periiOHOB Pocciiii, o6ecrre':liiBaeT 6onb

miie B03MO)I(HOCTII ):(aJibHCHlliiiX 3<P<PeKTIIBHhiX IICCJIC,LlOBaHIIH B o6JiaCTIJ IIpCCHOBO,LlHOH 

3KOJIOfHH. Hap.SI):(y C COTpy):(HIIKaMH Ka<Pe):(phl B llCCJIC):(OBaHmiX IIOCTO.SIHHO IIpiiHHMaiOT aK

TIIBHOe yqacTIIe acrriipaHThi n cty):(eHThi-acciicTeHThi rrpo<Peccopa. Hayquo

IICCJie):(oBaTeJibCKIIe pa60Tbi BC):(YTC.SI ITO CJIC):(YIOW:IIM OCHOBHhiM HarrpaBJICHII.SIM. 

1. Ou;euKa auTporroreuuLix B03,ZJ;eiicTBHH ua JKOCHCTCMbi BO,ZJ;OeMoB H BO,ZJ;OTOKOB, 

6uoJioruqecKHH MOHHTopuur BO,ZJ;HbiX JKOCHCTeM, JKo.riOruqecKoe uopMuposauue, pa3-

pa6oTKa MeporrpHSITHH ITO pery.rmn;HH B03,ZJ;CHCTBHH. 

H3yqeno BJIH.SIHIIe na ri1J(p03KOCIICTeMbi pa3JIII':lHhiX <PopM autporroreuuoro B03.nell:cTBH5I: 

3arp.SI3HCHII5I, 3BTpO<l>HpOBaHII.SI, TepMO<l>IIKaUIIII, 6IIOMaHHIIYJI.SIU:HH, HHTCHCHBIIOfO IIpOMhiC

Jia U:CHHbiX rH):(p06IIOHTOB, MOJICBOfO JICCOCIIJiaBa II ero IIOCJIC):(CllCTBH.SI, BJII15IHH5I IIpC,Ll1IpH-

5ITHH U:CJIJIIOJI03H0-6yMa)I(HOH II ropHOH IIpOMhllliJICHHOCTII, fll):(pOCTpOIITCJihCTBa, aBTO

tpaHCIIOpTa. Cuenaprrii cootBetcTBYIOW:IIX autporroreHHhiX cyKu:ecciiii yctanoBneHhi ):(JI5I 

BO):(HhiX o6'1CKTOB pa3JIII':lHhiX THIIOB. K IIIIM OTHOC.SITC.SI MaJihiC 03epa II peKH, J1a):(O)KCKOC 
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