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3KOJIOrO-<DJIOPMCTMliECKA~ CTPYKTYPA 
XBOHHO-IIIMPOKOJIMCTBEHHhiX 

II XBOHHhiX JIECOB XMHrAHCKOrO 3AllOBE,ll,HMKA 
(CPE)l,HEE llPMAMYPhE) 

T.A. Ky3Het(oBa 

I>uoJioro-no'IBeHHhlif HHCTHTYT )J,BO PAH, r. BJia)J;HBOCTOK 

BBE)J,EHIIE 

Ecmi I1piiH5ITh orrpe)J,eJieHIIe MOHIITOpiiHra KaK ,D, 0 JI r 0 B p e M e H -

H 0 r 0 CJie)KeHII5l, KOHTp0115l COCT05IHII5l 3KOCIICTeM pa3JIIIqHOrO rrpOCTpaH­

CTBeHHOrO paHra II IIX OT)J,eJibHhiX KOMITOHeHTOB (lbpa3Jih, 1986), I1pii ero 

opraHII3aiJ,IIII B03HIIKaeT pH)J. sa)l(HhiX Tpe6osaHIIH. Heo6xo,D,IIMO, qTo6hi B 

xo,D,e c6opa MaTepiiana 6hiJIII yqTeHhi Haii6onee IIH<l:JopMaTIIBHhie rroKa3a­

TeJIII coCTOHHIIH Ha6JIIO)J,aeMoro o6beKTa, TPY.D.OeMKOCTh MeTo)J,a He rrpe­

Bhiiiiana pa3yMHhiX rrpe,D,eJIOB II qT06bl MeTO)J, rapaHTIIpOBaJI BOCI1pOII3BO­

)J,IIMOCTh pa6oThi Ha TOH )Ke rrnoma.D.II qepe3 orrpe,D,eneHHhie rrpoMe)KyTKII 

BpeMeHII II BHOCIIJI MIIHIIMaJibHbie HapyiiieHII5l (illaiTOIIIHIIKOB, 1988). 
3aKJia)J,Ka II OITIICaHIIe nocm05lHHblX I1p06HhiX ITJIOII~a,D,eH (rrrr) 5IBJI5I­

IOTC5l Tpa,D,IIIJ,IIOHHbiM MeTO,D,OM I1pii II3yqeHIIII MHOrOJieTHeH )J,IIHaMIIKII pa­

CTIITeJibHOCTII, o6ecrreqiiBaiOIIJ,IIM perrpe3eHTaTIIBHOCTb ITOJiyqaeMbiX ,D,aH­

HhiX BO BpeMeHII KaCaTeJihHO rrpiiHa,D,Jie)KHOCTII K O,D,HOMy II TOMY )Ke qeTKO 

o603HaqeHHOMY Bbl)J,eJiy. Pa60Thl Ha IIII, KaK rrpaBIIJIO, BKJIIOqaiOT IICCJie­

,D,OBaHIIe rrpocTpaHCTBeHHOH HeO)J,HOpO)J,HOCTII paCTIITeJibHOCTII, ,D,JI5l Bhl-

5IBJieHII5I KOTOpOH Haii60Jiee qacTO rrpiiMeH5IeTC5l KapTorpa<l:JIIqecKIIH Me­

TO.ll: (ITporpaMMa II MeTOAIIKa ... , 1966; KopqarnH, 197 6). KaK crrpase)J,JIIIBO 

3aMeqaeT PM nccJie.'].oBaTe.'IeH:, Bhi,D,eJieHHhie rro )J,OMIIHaHTaM e,D,IIHHIJ.hi 
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Mo3awmoCTH J(OCTaTO'lHO ycrroBHhi. Pc3yrrhTaToM rrpHMeHeHH5I J(aHHoro 

MeTOJ(a 5IBJI5IeTC5I pacqJieHeHHe paCTHTeJihHOrO IIOKpOBa Ha J(HCKpeTHhie 

rrap~eJIJihi H. B . .IJ:biJIHCa ( 1969) HJ111 MHKporpyrrrrHpOBKH fi . .IJ:. 51porneHKO 

(1961 ). HeCOMHeHHO, :HOT MeTOJ( HMeeT CBOH J(OCTOHHCTBa, HO IIpOHrphi­

BaeT B TOM, 'ITO KacaeTC5I 06beKTHBHOCTI1, a KpOMe TOrO, OH He J(aeT HHKa­

KHX O~eHOK TaKOMY CBOHCTBY pacniTeJihHOrO IIOKpOBa, KaK HerrpephiB­

HOCTh. B pe3yJihTaTe ero HCIIOJih30BaHH5I Mhl yrrycKaeM B03M0)KH0CTh crre­

)KeHH5I 3a J(HHaMHKOH paCTHTeJihHOrO C006ll(eCTBa KaK KOHTHHyarrhHOrO 

06beKTa. fpyrrrra MeTOJ(OB, II03BOJ15Il0ll(HX pa6oTaTh C KOHTHHYaJihHhiMH 

CTPYKTypaMH, rrorry'lHrra Ha3BaHHe opJ(HHa~HOHHhiX. 

B 1988 r. A.B. farraHHH II A.B. EcrrHKOBWI rrpHMCHHTerrhHO HMeHHO 

K ~eJI5IM MOHHTOpHHra rrpeJ(JIO)KHJIH MeTOJ(HKY Bhi5IBJieHH5I xoporrorH­

LJ:eCKOH HeOJ(HOpOJ(HOCTH paCTHTeJihHOCTH, II03BOJI5Il0ll(YIO 3HaLJ:HTeJihHO 

CHI13I1Th ypoBeHh cy6beKTHBI13Ma IIpH c6ope MaTepHarra, a 3Ha'IHT, I1 IIO­

BhiCHTh ypoBeHh J(OCTOBepHOCTH pe3yJihTaTOB cpaBHCHI15I Ha6JIIOJ(eHHH pa3-

HhiX neT. Pe3yrrhTaToM ee rrpHMeHeHH5I 5IBJI5IeTc5I MOJ(errHposaHHe 3Korroro­

<jmopHCTHqecKoli CTPYKTYPhi pacTHTeJihHOCTH rrrromaJ(eH B BHJ(e rparpos, 

KOTOpbie rrpeJ(CTaBJ15IlOT C060H OJ(IIH I13 CIIOC060B BH3yarrii3a~HH MaTpH~ 

OTHOllieHHH 3JieMeHTOB CTpyKTyphi. J1Me5I TaKHe MOJ(eJIH B pacrrop5I)KeHHH, 

Mhi rrorryqaeM B03MO)KHOCTh Ha6rriOJ(eHH5I 3a H3MeHeHH5IMH 3THX CTPYKTYP 

BO BpeMeHH. J1CIIOJlh30BaHHe OpJ(HHa~HOHHhiX IIpHeMOB rrpii o6pa60TKe 

MaTepHaJIOB II03BOJI5IeT J(aTh O~eHKY CTeiieHH KOHTHHYaJihHOCTII paCTHTeJih­

HOCTH, rrpocrreJ(HTh ee J(IIHaMHKY. ITo cyTH, J(aHHa5I MeTOJ(IIKa rrpeJ(cTaBrr5I­

eT co6oli OJ(HH H3 sapHaHTOB rrarrepH-aHaJIH3a, rrrasHa5I HJ(C5I KOToporo-

3TO « ... rrpeJ(cTasrreHHe o rrarrepHe KaK o HCKOCM J(HHaMHqecKOM y3ope, 

J(JI5I CJie)KeHH5I 3a KOTOphiM MO)KHO IIpHMeH5ITh BCe MHOroo6pa3He "J(IIa­

rreKTOB" 5I3hiKa MaTeMaTHKH ... » (HaJIHMOB, 1983, C. 44). 
B. B. HarrHMOB ( 1983) aHarrorHqHo yrroM5IHynrM Bhrrne asTopaM rrpeJ(­

rraraeT xapaKTCpi130BaTh COCT05IHHC CJIO)I(HhiX 06bCKTOB, KaKHM 5IBJI5IeTC5I 

I1 paCTHTCJlhHhiH IIOKpOB, C IIOMOll(hlO KOBapua~HOHHhJX MaTpH~. 0H IIC­

peLIHCJI5IeT CJieJ(yiOll(He J(OCTOHHCTBa J(aHHOrO MCTOJ(a; KOBapHaU:HOHHa5! 

MaTpH~a nerKO IIOJ(J(aeTC5I BH3yarrH3a~HH, MO)KHO BBeCTH B paCCMOTpeHHe 

Ha6JIIOJ(CHHe 3a J(OIIOJIHHTeJihHhiMH rrapaMeTpaMH, rraTTepHhi MOryT 6hJTh 

KJiaCCHrpH~HpOBaHhl. 

Uerrh HaCT05Ill(eli pa6oThi cocTOHT B Bhi5IBJieHHH H aHaJIH3e rrpocTpaH­

CTBeHHOH HeOJ(HOpOJ(HOCTH pacTHTCJlhHOCTH IIII B XBOHHO-ll1HpOKOJIHCTBCH-
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HhiX II XBOHHhiX necax XIIHraHcKoro 3anoBe.D,HIIKa c noMO.£:UhiO MeTO)J,IIKII 

A.B. fanaHIIHa II A.B. EeniiKOBIIq (1988). 3TII necHhre cpopMal.(IIII npe.D,­

CTaBJUIIOT IIHTepec no p5.1.D,Y npiiqiiH. CamacHo cxeMe reo6oTaHIIqecKoro 

pai1oHIIpoBaHII5.1 no TeppiiTOpiiii XIIHraHcKoro 3anoBe.IJ,HIIKa npoxo.D,IIT rpa­

HIIl.(a .D,Byx o6nacTeH: )J,aJihHeBOCToqHoH: XBOHHo-nmpoKOJIIICTBeHHOH 

(Mano-XIIHraHCKIIH OKpyr) II )J,aypo-MaHhq)l(ypcKOH JieCOCTenHOH (3ei1:­

CKO-nypeiiHCKIIH OKpyr) (KoJieCHIIKOB, 1955). florpaHifqHoe nOJIO)l(eHIIe 

XBOHHo-nmpoKOJIIICTBeHHhiX II XBOHHhiX necoB 3anoBe.IJ,HIIKa, a TaKMe cpaKT 

IIHTeHCIIBHOrO X035.1HCTBeHHOrO IICnOJih30BaHII5.1 ero TeppiiTOpiiii )J,O MO­

MeHTa OCHOBaHII5.1 .D,eJiaiOT BeCbMa IIHTepeCHhiM II aKryaJihHhiM Bhl5.1CHeHIIe 

IIX COBpeMeHHOrO COCT05.1HII5.1. 

P AMOH IICCJIE)l,OBAHIUI 

XIIHraHCKIIH rocy.D,apcTBeHHhiH 3aiioBe.IJ,HIIK pacJIOJIO)l(eH Ha KpaH:­

HeM IOrO-BOCTOKe AMypcKoH: o6nacTII B npe.D,enax ApxapiiHCKOH HII3MeH­

HOCTII II oTporoB xpe6Ta ManhiH XIIHraH. flo cxeMe cpii3IIKo-reorpacpii­

qecKoro pai1oHIIpoBaHII5.1 (HIIKOJihCKa5.1, 51pMOJIIOK, 1969) ApxapiiHCKa5.1 

HII3MeHHOCTh BXO)J,IIT B COCTaB o6naCTII AMypo-3eHCKo-nypeiiHCKOH Me)l(­

rOpHOH paBHIIHhi, a OTporii Manoro XIIHraHa OTHOC5.1TC5.1 K o6nacTII cpe.D,­

HeBhiCOTHhiX II HII3KIIX Me3030HCKIIX rop II Me)l(rOpHhiX paBHIIH JieBo6e­

pe)l(HOrO flpiiaMyph5.1. fopHyiO TeppiiTOpiiiO 3aiiOBe)J,HIIKa (XIIHraHCKOe 

JieCHIIqecTBO) n.H. MIICKIIHa (1971) OTHOCIIT K .IJ,aJihHeBOCTOqHoMy IIIII­

pOKOJIIICTBeHHOMY TIIIIY naH.IJ,IIIacpTa, a paBHIIHHYIO TeppiiTOpiiiO OCHOB­

HOH qacTII 3aiioBe.IJ,HIIKa (ne6e.IJ,IIHCKoe II AHTOHOBCKOe necHIIqecTBa)- K 

.D,aJihHeBOCTOqHOMY JieCOCTeJIHOMY TIIny. 0KOJIO 70 % o6.r:uei1: IIJIOll~a)J,II 

3aJIOBe)J,HIIKa IIpiiXO)J,IITC5.1 Ha paBHIIHhi, OCTaJibHa5.1 TeppiiTOpii5.1 IIpe.D,CTaB­

JI5.1eT C060H HII3KOrOph5.1, cpe.D,H5.15.1 BhiCOTa KOTOphlX 220-400 M (AH.D,pOHOB, 

1998). CaMa5.1 BhiCOKa5.1 ToqKa Ha TeppiiTopiiii 3aiioBe.IJ,HIIKa- ropa 3paKTH­

qa (504 M). PaBHHHHa5.1 qacTh 3aiioBe.IJ,HHKa (.D,OJIHHhi AMypa Hero neBhiX 

IIPHTOKOB- Apxaphi, MyTHOH, YpHna, fp5.13HOH, XHHraHa) cnmKeHa qeT­

BepTIIqHhiMII 03epHo-peqHhiMH OTJIO)l(eHH5.1MH T5.1)l(eJIOrO MeXaHnqeCKOrO 

COCTaBa (MHCKHHa, 1968), ropHa5.1- KpiiCTaJIJIIfqecKIIMII CJiaHl.(aMH II rHeH­

CaMH IIpOTep030HCKOrO II JiaJie030HCKOro B03pacTa (HHKOJihCKa5.1, 1981 ). 
KJIIIMaT B paHOHe 3aiiOBe)J,HIIKa KOHTHHeHTaJihHhiH C qepTaMII MYCCOHHOCTII. 
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3IIMa xapaKTepii3yeTe5I ena6biMII eeBepo-3ana,n:HhiMII BeTpaMII, ManoeHe:>K­

HOeThiO II eHnhHhiMII MOp03aMII, BeCHa II oeeHb 3aeyiiiJIIIBhi II BeTpeHbi, 

neTO :>KapKoe II Bna:amoe (AH,n:poHoB, 1998). 

M.X. AxDIMOB II A.A. Ea6ypiiH ( 1998) Ha Teppmopiiii 3anoBe,n:HII­

Ka Bhi,n:en5IIOT TPII paeTIITenhHhiX ypoLIHIIIa: XBOMHo-umpoKoniieTBeHHhiM 

KOMnneKe paeTIITenbHOCTII Mano-XIIHraHeKoro HII3Koroph5I, umpoKonH­

eTBeHHhiM KOMnneKe npe,n:ropHbiX neeOB, neeo6onOTHhiM KOMnneKe pae­

TIITenhHOeTII ApxapiiHeKoif 03epHo-anniOBIIanhHOM paBHIIHhi. Cpe,n:II 

nee HOM paeTIITenhHOeTII npeo6na,n:aiOT ,n:y6H5IKII ( 41 ,4% ), Haea:>K,n:eHII5I 

II3 6epe3bl nnoeKOniieTHOM, OeiiHhi (30,9%). Jieea, B ,n:peBOeToe KOTOpbiX 

,n:oMIIHIIpyiOT XBOMHhie nopo,n:hi, 3aHIIMaiOT Beero 5,9% neconoKpbiTOM 

nnoUia,n:II. I1MeiOUIIIee5I XBOMHo-umpoKonHeTBeHHhie neea M.X. AxDI­

MOB II A.A. Ea6ypiiH paeeMaTpiiBaiOT KaK BoeeTaHoBneHHYIO II noTeH!IH­

anhHYIO paeTIITenhHOeTb, pa3BIITIIe KOTOpOH MO:>KeT II)J:TH no TpeM Ha­

npaBneHII5IM: XBOMHo-umpoKoniieTBeHHo-,n:y6oBhiM nee no npiiBepiiiHH­

HhiM LJaeT5IM IO:>KHhiX eKnOHOB, XBOMHO-IIIIIpOKOniieTBeHHO-:>KCnT06epe-

30BhiM nee no ropHhiM eKnoHaM, XBOMHO-IIIIIpoKOniieTBeHHhiM e 5IeeHeM 

H IIJihMOM ,n:oniiHHhiM II npii,n:OniiHHhiM nee. IlHXTapHHKII 3anoBe)J:HHKa, 

no IIX MHeHIIIO, npe,n:eTaBn5IIOT eo6oif KOpOTKOnpOII3BO)J:Hhie Haea:>K,n:e­

HII5I, B03HIIKIIIIIe Ha MeeTe XBOMHO-IIIIIpOKOJIHCTBeHHhiX neeoB II eMeH5I­

lOUIIIee5I IIMII :>Ke. 

METO,Ll,hl 

Ha TeppiiTopiiii XHHraHeKoro necHIILieeTBa HaMII 6bmii 3ano:>KeHhi B 

1999 r. TPH noeT05IHHhie npo6Hhie nnoUia.D:II B XBOMHo-umpoKoniieTBeH­

HhiX neeax II B 2000 r.- O)J:Ha B XBOMHOM. 11M 6binii npiieBOeHbi H)J:eHTIIcj.JII­

KaUIIOHHbie HOMepa E-1, ,U:-1, ,U:-2 H ,U:-4. HaiiMeHoBaHIIe Ka:>K,n:oif npo6-

HOM nnoUia.D:II eoeTOIIT II3 nepBOM 6yKBhi Ha3BaHH5I KniOLieBoro yqaeTKa 

(MeeTa, r,n:e HaXO)J:IITe5I nn) II !IIIcppbi, eOOTBeTeTBYIOlileM nop5I.D:KOBOMY 

HOMepy nn Ha 3TOM yLiaeTKe. Pa3Mepbi nnoUia.n:eif 50x50 M. 

ComaeHo BhiiiieyKa3aHHOM MeTO.D:IIKe Ka:>K,n:a5I nn 6hma pa36IITa Ha 

KBa,n:paThi 1 Ox 10M, no KOTOphiM ,n:HcpcpepeHUIIpoBaHHO periieTpiipoBaniieh 

Bee BII.D:hi paeTeHIIM e yKa3aHIIeM o6IInii5I no 3-6annhHOM IIIKane (Manoe, 

epe,n:Hee II BbieOKOe) II OTMeLianOeb 06Uiee npoeKTIIBHOe nOKpbiTIIe. B KO-
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HeqHoM rnore B ITpe,!l,enax ITIT Mhi ITonyqiinii 25 ormcaHIIH ITPIIMhiKaiOill,IIX 

,!l,pyr K ,!l,pyry KBa,!l,paToB pa3MepoM 10x10 M. PacTeHII51, qh51 BII,!l,OBa51 ITpii­

Ha,!l,ne)I(HOCTh OCTaBanacb He51CHOH, rep6apii3IIpOBaniiCb. 

~anee Bee ITepBIIqHhie ,!l,aHHhie 6hmii orpopMneHhi B BII,!l,e MaTpiiii 

paciTpe,!l,eneHII51 BII,!l,OB no 25 KBa,!l,paTaM pa3MepOM 1 OX 10 M, B KOTOpbiX 

yKa3biBanocb o6IIniie Ka)l(,!l,oro BII,!l,a ITO 3-6annhHOH IIIKane, B ITporpaMMe 

EXEL. ITpii 3TOM BII,!l,hi rpyiTITIIpoBaniiCh ITO npiiHa,!l,ne)I(HOCTII K TOMY IInii 

IIHOMY 51pycy: ,!l,peBecHoMy, KycTapHIIKOBOMy, TpaB51HIICToMy. JliiaHhi Mhi 

OTHeCnii K KYCTapHIIKOBOMy 51pycy, a OT,!l,enhHhie nonOrii, ITpe,!l,CTaBneH­

Hbie ITO,!l,pOCTOM II BCXO)J,aMII ,!l,peBeCHhiX BII)J,OB, paCCMaTpiiBMIICb KaK KOM­

ITOHeHThi ,!l,peBecHoro 51pyca. B Tex cnyqa51x, KOr)J,a KYCTapHIIKOBhiH 51pyc 

6hin He Bbipa)l(eH, ITO)J, HIIM Mhi ITOHIIManii ITpOCTYIO COBOKynHOCTh BII,!l,OB 

KycTapHIIKOB II niiaH. 

Ha ocHoBe 3TIIX MaTpiii1 TaK)I(e ,!l,IIrprpepeHI1IIpoBaHHO no 51pycaM II 

)J,n51 BCero C006Ill,CCTBa B IICTIOM 6binii paccqiiTaHbl MaTpiiiihl 6IIHapHbiX 

OTHOIIICHIIH rpnopiiCTIIqecKoro CXO)J,CTBa-pa3niiqll5J OniicaHIIH BCCX KBa,!l,­

paTOB. 3TII MaTpiii1hi, B CBOIO oqepC,!l,h, 6binii opraHII30BaHhi B BII)J,C rpa­

rpOB, oTpa)l(aiOill,IIX 3Konoro-rpnopiiCTIIqecKyiO CTPYKTYPY II 3Konoro-1Ie­

HOTIIqecKoe pa3H006pa3IIe paCTIITCTihHOCTII nnOill,a)J,CH. rparpbi - 3TO Ma­

TCMaTIIqeCKIIC KOHCTPYKIIIIII, COCT051Ill,IIC II3 BCpiiiiiH (B HaiiieM cnyqae 3TO 

OITIICaHII51 KBa,!l,paTOB) II pe6ep ( OTHOIIICHII51 rpnopiiCTIIqecKOTO CXO,!l,CTBa­

pa3niiqii51 MC)I(,!l,y ITapaMII OITIICaHIIM KBa,!l,paTOB ). PacqeTbi rpnOpiiCTIIqec­

KOrO CXO)J,CTBa paCTIITCTihHOCTII KBa,!l,paTOB, OCHOBaHHhiC Ha BbJqiiCTICHIIII 

MO,!l,IIrpiii1IIpOBaHHOro IIH,!l,CKCa :>KaKKapa, 6hlnii BhiiiOTIHCHhi C nOMOill,hlO 

nporpaMMhi GRAF. 3Toi1: ITporpaMMOH ocymecTBn51eTC51 ITocne)J,oBaTenh­

Hoe BhiqiicneHIIe p51,!1,a ITapaMeTpoB. 

BHaqane ,!l,n51 Ka)l(,!l,Oro BII,!l,a Ha ITn paccqiiThiBacTC51 Bep051THOCTh 

BCTpeqii B CIICTeMe KBa,!l,paTOB TfOH ITn: 

P (A)= (A) IN, 

r,!l,e (A)- qiicno KBa,!l,paToB, Ha KOTOphiX BII,!l, A BCTpeTIInc51; N=25- o6mee 

qiicno KBa,!l,paToB Ha ITIT. 

~anee ,!l,JI51 Ka)I()J,oro BII,!l,a paccqiiThiBaeTC51 3KonoriiqecKa51 Imrpop­

MaTIIBHOCTh ITO rpopMyne, npe,!l,nO)I(eHHOH A.B. fanaHIIHhiM ( 1981 ): 

I (A)= -log P (A), 
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r,[(e I (A)- KOJmqecTBO 3KonomqecKo:i1: MHcpopMaiJ,MM BM,[(a A; P (A)- Be­

pmiTHOCTh BCTpeqM BM,[(a A Ha nn. 

3aTeM ,[(JI>I Ka:>K,[(OH naphi KBa,[(paTOB paccqMTbiBaCTC>I MO,[(McpMll,MpO­

BaHHhiH MH,[(CKC )f{aKKapa, KOTOpbiH OTJIMqaeTC>I OT o6biqHOrO TCM, qTO B 

ero cpopMyny BMCCTO qJ1CCJI BM,[(OB I10,[(CTaBJI51lOTC51 CYMMhi MX MHcpOpMa­

TMBHOCTCH, TaKMM o6pa30M npM,[(aBa>I 6onhiiiYIO 3HaqJ1MOCTh pe,[(KMM, C 

MaJIOH BCTpeqaeMOCThlO, BM,[(aM: 

K1_2 = 'LI(A3 )/ ("LI(A1)+ 'LI(A 2 )- "LI(A3 )), 

r,[(e K
1 0 - K03cpcpMll,MCHT CXO,[(CTBa OIJMCaHMH 1-ro M 2-rO KBa,[(paTOB; 

I I (A;)- cyMMa MHcpopMaTMBHOCTe:H: BM,[(OB 1-ro KBa,[(pan (A1); I I (A)­
cyMMa MHcpopMaTMBHOCTe:H: 2-ro KBa.[(pan (A); I I (A

3
)- cyMMa MHcpop­

MaTMBHOCTe:H: BM,[(OB, o6IIJ,MX ,[(JI>I 1-ro M 2-ro KBa,[(paTOB (A
3
). 

)J,n>I Bcero coo6IIJ,ecTBa B IJ,enoM 11 ero OT,[(CJihHhiX >IpycoB onpe,[(emm­

C>I ypOBCHh HCO,[(HOpO,[(HOCTM npOCTPaHCTBCHHOH 3KOJIOro-cpnopMCTMqeCKOH 

CTPYKTYPhi pacTMTenhHOCTM. MaTeMaTMqecKM 3TO Hanmo oTpa)J{eHMe B Bhi­

qJ1cneHMM CTCTICHM CB513HOCTM MaTPMIJ, 6MHapHbiX OTHOIIICHMH CXO,[(CTBa-pa3-

l-51 
M 
a 
T 
p 
II 
u 
a 

+ 
-

2-51 MaTpMua 

+ -

a b a+b 
c d c+d 
a+c b+d N 

Puc. 1. Ta6mma corrpHlKCHHOCTH nsyx MaTpHU 

OTHOIUCHHH CXO)lCTBa-pa3J!HqJ.I5J, paccqrnaHHb!X 

)lJI51 CpaBHHBaCMb!X HpyCOB. a -- 'IHCJIO o6umx 

(MClK!lY napaMH O)l!'IHaKOBb!X 0!111CaHI1H KBanpa­

TOB) rle151 cpaBHI1BaC:VIb!X MaTp11U OTHOWCHHH CXO;J:­

CTBa HC Hl1lKC Bbi6paHHOro llpC)lCJia (0,3): b--qi1C­

JIO OTHOIUCHHfi: CXO).l,CTBa, HMCIOUJ,HXCR B 1-ff MUT­

p11UC 11 OTCYTCTBY!Oll111X BO 2-ii; c - qi1CJ10 OTHO­

IUCHHH CXO)lCTBa, 11MC!Ol1.111XCH BO 2-H Marpi!UC 11 

orcyrcrsyiOulHX s 1-fi: d- <mcno o6m11x JlJIH nsyx 

MaTpHU OTHOIUCH11H CXO,'\CTBa MCHCC 0,3 ( d = N -
a- b -c); N = 300- MaKCHM&1bHO B03MOlKHOe ~'IJI 

MarpHUbl qi1CJ10 OTHOIUCHI1H CXO)lCTBa 

JIJ1qJ15[ onMcaHMH KBa.[(paTOB nn. CTe-

TICHb CB513HOCTM onpe,[(CJI>ICTC>I KaK 

OTHOIIICHMC qJ1CJia UJ'vteiOUfUXC5/ CB51-

3CH CXO,[(CTBa BCJIJ1qJ1HOH 6onee n1160 

paBHOH 0,3 K MX MaKCMMaJibHO B03-

MO)J{HOMY KOJIMqeCTBY (q11cny CB513CH 

CXO,[(CTBa BCJIJ1qJ1HOH He HM)J{C Bbi6-

paHHOrO npe,[(ena MC)J{,[(y BCCMM CO­

qeTaHM>IMM OTIMCaHMH TIO ,[(Ba, B Ha­

IIICM cnyqae 3TO 6y.[(eT 25x (25-1 )/ 2 = 

300). BennqMHa cxo,[(CTBa 0,3 Bhr6pa­

Ha HaMM KaK npe,[(en, HM)J{C KOTOpOrO 

3HaqeHM51 cqMTaiOTC>I HC3HaqJ1TCJih­

HhiMM M He yqMTbiBaiOTC>I. qeM BhllliC 

CTCIICHh CB513HOCTM MaTpMll,hi CXO,[(­

CTBa KBa,[(paTOB, TCM 6onee O,[(HOpO,[(­

Ha paCTMTCJibHOCTh. 
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Bhi51BJiemre corrp5DKeHHOCTu rrpocTpaHCTBeHHhiX 3Korroro-¢rropucTu­

I.JecKux CTPYKTYP pa3HhiX 51pycoB u ou,eHKa ee .[(OCTOBepHocTu TaK)J(e ocy­

w:ecTBJI51JIHCh rryTeM aHaJIU3a MaTpUU, 6uHapHhiX OTHOIIICHIIH CXO.[(CTBa­

pa3ITU'IU51 OIIUCaHIIH KBa.[(paTOB. BHai.Jarre .[(1151 Ka)J(.[(OH rraphi MaTpuu,, pac­

C'IUTaHHhiX .[(J151 cpaBHUBaCMhiX 51pyCOB, CTpOHJIUCh Ta6JJUIJ,hl COIIp51)J(CH­

HOCTU 2X2 (BaCHJJCBU'I, 1969) (puc. 1 ). 

)J.arree paCC'IUThiBaJJC51 KpUTCpHH X2 ITO ¢opMyrre (Yp6ax, 1964) 

( 0603Ha'ICHU51 TC )J(C, 'ITO Ha puc. 1 ): 

c 2 =(ad- bc)l N I (a+b) (c +d) (a+ c) (b +d). 

Corrp51)J(CHHOCTh ci.JuTaeTC5l.[(OCTOBepHoli B TOM crry':Iae, KOr.[(a rrorry­

I.JeHHoe 3Ha'ICHHC KpUTepH51 rrpeBhiiiiaCT Ta6JJU'IHOC (X2 > X2
T o,oJ 3Ha'Ie­

HUC X2
TO,OS IIpU O.[(HOH CTCIICHU CB060.[(hl paBHO 3,84. 

Llucrro cTerreHeli cso6o.[(hi orrpe.[(err51eTC51 no ¢opMyrre: 

J = (ka -1) (kb- 1), 

r.[(C ka- 'IUCJJO CTpOK B Ta6rruu,e, ~- 'IUCJJO CTOJ16IJ,OB. 

PE3YJihTAThl 

)J.rr51 Ka)J(.[(OH IIII IIOCTpOCHhl rpa¢hi IIpOCTpaHCTBCHHOH 3KOJIOro-¢rro­

puCTU'ICCKOH CTPYKTYPhi pacTuTerrhHOCTH, KOTOphiC cTaHyT ocHoBoli .[(JJ51 

U3Y'ICHU51 .[(UHaMUKU paCTUTCJJhHOCTU. 

IT p o 6 H a 5I rr rr o III a .[( h E - 1 HaXO.[(UTC51 B KBapTane 81, B sepxo­

Bh51X KIT. ErrhHU'IHoro (pnc. 2). 3To ITHIIH51K c rruxToii, Ke.[(poM H )J(CJJTOH 

6epe3oli rrew:uHOBhiH MerrKOTpasHo-ocoKOBhiH. ITrrow:a.[(h pacrrorro)J(eHa B 

BCpXHCH U cpe.[(HCH I.JaCTH CKJ10Ha(15-20°) CeBepo-3aiia.[(HOH 3KCII03HIJ,UH 

Ha BhiCOTC OKOJJO 250 M Ha.[( yp. M0p5!. 

B .[(pesocToe BhiCOToli 20-28 M Bhi.[(CIT51IOTC5! .[(Ba ITO.[(b51pyca. B 1-M 

rrpeo6rra.[(aiOT Tilia amurensis, Betula costata, Pinus koraiensis, so 2-M­

Tilia amurensis u Abies nephrolepis (KpaTKHC xapaKTepHCTHKH .[(peBOCT051 

Ha rrpo6HhiX IIJIOI1Ia.[(51X rrpHBC.[(CHhi B Ta6rr. 1 ). 3aXJiaMJICHHC yMepeHHOC. 

Ilo.[(rrecoK xopoiiio Bhipa)J(eH ( COMKHYTOCTh 0,5), H3 Acer tegmentosum, 
Corylus mandshurica. MeHhiiiHM o6MJiueM, HO TaK)J(e BhiCOKOH BCTpei.JaeMoc­

ThiO o6na.[(aiOT Deutzia amurensL~, Philadelphus tenuifolius. Ha yi.JaCTKax c 

219 



c 

i 

nn E-1 

q 

KJl. 

EnbH14'1HbiM 

KJl. 

5ywyiiHioiH 

D 
nn 3·1 

110112021,.,_/ 
2 g 12 19 22 
3 8 13 18 23 
4 7 1417 24 
5 6 15 16 25 

I 

,o 
/ 

I 
/ 

P· 3paKTa 

~~~ 
·,-

~11_0 1~ ~I ~91~~ 

Puc. 2. CxcMa pacnoJiolKCHHR nn E-1 DTHOCHTCJibHO 6JIH3pacnoJiolKCHHbiX nn Ha 

TCppHTOpHH 3aTIOBC)lHHKa 

nyqiiiJIM OCBeW:eHIIeM pa3pacTaeTC5I Actinidia kofomicta, KOTOpa5I ITO)], COM­

KHYTblM ITonoroM ITpiicyTcTByeT B BJI)J,e OT)J,CnbHbiX KOpOTKIIX rw6eroB. 

B 3TIIX )l(e ycnoBJI5IX BCTpeqaeTC5I Vitis amurensis. IIpoeKTIIBHoe ITOKpbi­

TIIe TpaB5IHOrO ITOKpOBa 30-45 o/o. 0H o6pa30BaH B OCHOBHOM neCHbiM Men­

KOTpaBbeM H ocoKaMJI Oxalis acetosella, Majanthemum bifolium, Carex 
campyllorhyna, Carex ussuriensis. HacKOnbKO MO)I(HO cy)J,HTb ITO YB5I)J,IIIHM 

II YB5I)J,aiOW:HM pacTeHII5IM, BeCHOM 3)J,ecb 6bm IT5ITHHCTbiM ITOKpoB H3 3cpe­

MepoH)J,OB Arsenjevia glabrata, Enemion raddeanum, Hylomecon vernalis. 
HaJI6onee IIHcpopMaTIIBHbiMH BJI)J,aMII (BcTpeqaeMOCTb MeHee 10%) 5!Bn5I­

IOTC5I Gymnocarpium dryopteris, Phegopteris connectilis, Solidago pacifica, 
Urtica angustifolia, Sambucus racemosa, Aconitum umbrosum, Actaea 
acuminata, Carex quadriflora, Mitella nuda, Schisandra chinensis. 
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XapaKTepHeTHKH 
1\peBOeTOll 

06ma>I tjJopMyJia 
(no '!HeJiy 
eTBOJIOB) 

CoMKHYTOeTb 

BbiCOTa, M 

KpaTKne xapaKTepnCTnKn llpesocTO!I 
na fiOCTO!IIIllbiX npOOHhiX n,,omaii!IX 

Opo6Ha>I nJIOlUallb 

J:(-1 J:(-2 J:(-4 

5,9 An 1,4 Ta 4,1 An 1,9 Pk 6,7 An 1,1 Lc 
0,9 Be 0,5 Po 1,5 Act 0,9 Aem 0,5 Pdm 0,5 Pa 
0,4 Frm 0,3 Pa 0,7 Ta 0,3 Bp 0,4 0,4 Pk 0,2 Bp 0,2 
0,2 Pk 0,4 Ulj Po0,2Qm+ Acuk 0, 1 Be 0, 1 

Sorb Po 0,1 Pt 0,1 Ta 

0,7-0,8 0,7-0,8 0,7 

19-24 22-30 20-24 
-

Ta6JIHUa 1 

E-1 

5,4 Ta L3 An 
1 Pk 1 Be 0,3 
Po 0,3 Pa 0,1 
Pham 0,2 Pt 
0.1 Acm 0,1 
Act 0,1 Frm 
0,1 Ull 

0,7 

20-28 

IIpnMe'!aHne. An- Abies nephrolepis, Ta- Tilia amurensis, Be- Betula costata, Po- Picea 
obovata, Frm - Fraxinus mandshurica, Pa - Picea ajanensis, Pk- Pinus koraiensis, Ulj - Ulmus 
japonica, Act - Acer tegmentosum, Acm - Acer mono, Bp - Betula platyphy!la, Qm - Quercus 
mongolica, Sorb - Sorbus poschuashanensis, Lc - Larix cajanderi, Pdm - Padus maackii, Acuk -
Acer ukurunduense, Pt --Populus tremula, Pham- Phellodendron amurense, Ull - Ulmus laciniata. 

fio,n:cnmKa OKOJIO 3 CM TOJIIl.l,liHOH, B HCH JiliCTh5.1 rrpeo6Jia,[(aiOT Ha,[( 

XBOCH, 

l1.3 rpacpa 3KOJIOro-cpnopHCTHqecKOH CTPYKTYPhi pacTHTCJihHOCTH 

ITJIOil.l,a,[(H, ITOCTpOCHHOrO C yqeTOM BCero Bli,[(OBOrO COCTaBa (pHC, 3, a), 

Blf,[(HO, qTO cfliiOpHCTifqecKH ee paCTlfTCJihHhlH ITOKpOB ,[(OBOJihHO HCO,[(HO­

po,n:eH: qeTKO Bhi,[(CJI5.1IOTC5.1 JIHillh TPH Hc6oJihiiiHe rpyrrrrhi KBa,n:paToB, ,n:Be 

I13 KOTOphiX rrpe,n:cTaBJICHhi rrapaMH OITHCaHMH li O,[(Ha ,[(CC5!Thl0, crpyrrrrH­

pOBaHHhlMlf B Bli,[(C CJia60pa3BCTBJICHHOrO ,[(CH,n:pHTa ( OCHOBHhiC xapaKTC­

pHCTlfKli rpacpOB CTpyKTyphi paCTHTCJihHOCTli rrp06HhiX ITJIOil.l,a,[(CH rrpHBC­

,[(CHhl B Ta6JI. 2). CTCITCHh CB5.13HOCTI1 rpacpa HI13Ka- 0,13. 
fpacp, oTpa)KaiOil.I,HH CTPYKTYPY TpaB5.1HHCToro 5!pyca (pHc. 3, 6), IIMCCT 

CTCITCHh CB5.13HOCTI1 0, 15, KYCTapHMKOBOrO (pH C. 4, a)- 0,25, ,n:peBCCHOrO 

(pHc. 4, 6)- 0,38. TaKHM o6pa3oM, HaH6onee o,n:Hopo,n:Hoii 5!BJI5.1CTC5! ropH-

30HTaJihHa5! CTPYKTYpa ,n:peBecHoro 5!pyca, B rrpe,n:enax KOToporo 6oiihiiiHH­

cTBO OITHCaHIIH KBa,n:paTOB CB5.13aHhl MC)K,[(y co6010 OTHOIIICHII5!Mll CXO,[(­

CTBa 6onee 0,4. B CTPYKTYPC TpaB5!HIICToro 5.1pyca Bhi,[(CJI5leTc5.1 qeThipc rpyn­

rrhi OITHCaHIIH KBa,n:paTOB, ,[(BC 113 KOTOphiX rrpe,n:CTaBJICHhl .D:BYM5! li ,[(BC 

IIICCThiO II CCMhiO Ol1IICaHII5!Mlf, crpyrrnnpOBaHHhiMII B Bli,[(C CJia60pa3BCT­

BJICHHhiX ,n:eH,n:pnToB. B CTPYKTYPC KYCTapHIIKOBoro 5!pyca Bhi,[(CJI5.1CTC5! miTh 
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Puc. 3. rpacpb! 3KOJIOro-rpnopHCTH'ICCKOH crpy>:rypb! pacTHTCJibHOCTH llll E-1' llOCTpOCHHb!C c yqc­

TOM BCCX BHJIOB (a) l1 BHJIOB rpaB~HHCTOr0 ~pyca (6). 3)lCCb H JlaJICC B pHC. 4, 6-11: -- 0,30 $X$ 

0,39; --0,40 $X$ 0,69;- -0,70 S X$ 1,00 



Ta6n11ua 2 

XapaKTepHCTHKa rpatJIOBbiX MO)leneii JKOJioro-tJ!nopHCTH'IeCKHX CTPYKTYP 

paCTHTeJJbHOCTH HOCTOHIIHbiX npo6Hb1X HJIOll.laAeif 

ITocTOl!HHal! 
)J:HtjltjlepeHUHaUHll flO .<!pycaM 

06mee CTeneHb 
npo6Hal! nnomaAb KOJlW!eCTBO pe6ep CBl!3HOCTH 

TpaBl!HHCTbiH 56 0,19 

)]:-I 
KycTapHHKOBhrii 118 0.39 

)]:peBeCHbiH 133 0,44 

Ee3 AHtjl<jJepeHUHaUHH 58 0,19 

TpaBl!HHCTbiH 21 0,07 

)J:-2 
KycTapHHKOBhrii 74 0,25 

)]:peseCHbiH 71 0,24 

Ee3 il,HqHpepeHunauHH 9 O,Q3 

TpaBl!HHCThrii 42 0,14 

)J:-4 
K ycTapHHKOBhrii 60 0,20 

)]:peBeCHblH 51 0,17 

Ee3 iJ,HtjltjlepeHuHaUHH 21 0,07 

TpaBl!HHCTbiH 46 0,]5 

E-1 
KycTapHHKOBhrii 76 0,25 

)]:peBeCHbiH 113 0,38 

Ee3 iJ,HtjltjlepeHqHaUHH 40 0,13 

I 

rpyrrrr orrMcamiii, xapaKTepH3YIOIUMXC5I BHYTPM cc65I BhiCOKMMM rroKa3aTe­

JI5IMM CXO,[(CTBa. 

CpasHeHMe rrpocTpaHCTBeHHhiX CTPYKTYP pacTMTeJihHOCTM pa3HhiX 

5IpycoB llll E-1 I10Ka3aJIO, 'ITO MC)l(LJ:y HMMM BCCMM ,[(0CTOBCpHa5I COI1p5I­

)l(CHHOCTh OTCYTCTsyeT (Ta6n. 3). 
IT p 0 6 H a 5I I1 JI 0 lU a ,[( h )]; - 1 HaXO,[(MTC5I B KBapTaJie 19. 3TO ITMX­

TapHHK C JIMITOM, CJihlO CM6HpCKOM I1 )l(CJITOM 6epe30M qy6yiiiHMKOBO-Jie­

IUMHOBhiM ocoKOBo-rrarropoTHMKOBhiii. ITnomaLJ:h pacrrono)l(eHa B rroiiMe p. 

Jl:biposaTKa (cpeLI:Hee Te'IeHMe, JICBhiM 6eper) (pHc. 5). ITo Hcii rrpoxo,D,HT 

BTOpoe pycJIO peKM, KOTOpoe rrepHO,[(H'ICCKM 3aiTOJIH5ICTC5I BO,[(OM BO BpCM5I 

naBO,[(KOBhiX ,[(O)l(,[(CM. 

JJ:pesocToii BhiCOTOM 19-24 M BKJIIO'IacT LJ:Ba rro,[(bRpyca. B 1-M npe­

o6na,[(aiOT Abies nephrolepis, Tilia amurensis H Betula costata, so 2-M -

Abies nephrolepis. EnaroLI:ap5I rroiiMeHHOMY pe)l(HMY ysna)l(HCHM5I B cocTa­

se LI:pesocT05I rrpHCYTCTBYIOT Ulmus japonica M Fraxinus mandshurica. 
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Puc. 4. rpatjlhr 3Konoro-tjlnopHCTH'.JCCKOH crpyKT)'pbi paCTHTCJibHOCTH nn E-1, nocTpoeHHbiC c )"'C­

TOM BH!lOB KyCTapHHKOBOro (a) H /lpCBCCHOfO (6) »pyCOB 



Ta6nuua 3 

OueHI<:a conpHlKeHHOCTH npocTpaHCTBCHHbiX 3Konoro-4mopHCTH'IeCKHX cTpyKTYP 

pa3HbiX HpyCOB Ha fiOCTOHHHbiX npo6HbiX nnomaAHX 

TIOCTO)[HHble KpuTepHii X' 
npo6Hble TpasnHHCTbiH I TpasnHuCTbrii I )"(pesecHbiH I 
mwman11 KycrapHHKOBhiii l!pychi )"(peseCHbiH npycbi KycTapHHKOBbiii npycbi 

)"(-1 0,09 2,38 0,03 

)"(-2 2,19 1,10 0,02 

)"(-4 0,03 0,68 2,60 

E-1 0,02 2,39 0,42 

llpnMe'lanuc. X'o.os= 3,84 np11 f= I. 

06ll(a>I ,[I,OJI>I JIX yqaCTJI>I COCTaBJI>ICT 0,8. 3axJiaMJICHJIC BaJIC)I(OM 3Haq11-

TCJibHO. Pa3BJIT IIO,[I,JICCOK ( COMKHYTOCTb 0,5), COCTO>Ill(JIH rrpe11Myll(CCTBCH­

HO JI3 Corylus mandshurica, Ribes pallidiflorum, Eleuterococcus senticosus, 
Philadelphus tenu!folius. lb ,D,Byx JIJiaH, Schisandra chinensis JI Vitis 
amurensis, rrepBa>I Haxo,D,JITC>I ropa3,D,O B nyqrneM cocTO>IHJI11: oHa BCTpe­

qaeTC>I 60JibiilC qeM Ha IIOJIOBJIHC KBa,D,paTOB, OT,[I,CJibHbiC ee 3K3CMIIII>Ipbl 

3a6HpaiOTC51 ,[I,OBOJibHO BbiCOKO ITO CTBOJiaM ,D,CpCBbCB. Vitis amurensis 6biii 

BCTpeqeH HaMJI BCCrO Ha O,[I,HOM KBa,D,paTC. TpaB>IHOH IIOKpOB JIMCCT rrpo­

CKTJIBHOC IIOKpbiTJIC 40-50 %, IIpC,D,CTaBJICH B OCHOBHOM JICCHbiM MCJIKO­

TpaBbCM, ocoKaMJI, KpyrrHbiM11 rrarropoTHJIKaMJI: Oxalis acetosella, Mitella 
nuda, Majanthemum bifolium, Carex ussuriensis, Carex campyllorhyna, 
Diplazium sibiricum, Deparia pycnosora. HaJI6onee HHrpopMaTJIBHhiMJI 

BJI,D,aM11 >IBJI>IIOTC>I Vitis amurensis, Aquilegia oxysepala, Caulophyllum 
robustum, Dryopteris expansa, Polygonatum humile, Smilacina hirta, 
Viburnum sargentii, Bupleurum longiradiatum, Cacalia hastata, Viola 
muehldorfii, Viola selkirkii. 

ITpoeKT11BHoe rroKpniT11e HarroqBeHHbiX MXOB 10-15 %, rrpeo6na,D,a­

IOT rrpe,D,CTaBJITCIIJI po,D,a Climacium 11 BJI,[I, Rhytidiadelphus triquetrus. 
fio,D,CTJIJIKa MOII.(HOCTbiO OKOJIO 5 CM, JIJICTb>I rrpeo6na,D,a!OT Ha,[l, XBOCH. 

rparp 3KOJioro-rpnopJICTJiqecKOH CTPYKTYPhi paCTJITCJibHOCTJI IIJIOIIla­

,[1,11, IIOCTpOCHHbiH C yqeTOM BCCrO BJI,[I,OBOrO COCTaBa (pHC. 6, a), xapaKTC­

pH3YCTC51 IIpHCyTCTBJICM ,D,BYX rpyrrrr KBa,D,paTOB JI3 qeTbipCX JI CCMJI OIIJI­

CaH11H COOTBCTCTBCHHO C OTHOIIlCHJI>IMJI CXO,[I,CTBa BHYTPJI ce6>I 6onee 0,4. 
CTerreHI> CB>I3HOCTJI rparpa HJI3Ka - 0, 19. 
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Puc. 5. CxeMa pacnono>KcHH~ nn )l-1, ,ll-2 11 ,ll-4 Ha TCppHTOpHH JaTIOBCUHHKa. TIOH­
liYHKT OliTH'lCCKOro H36JJIO)lCHH~ 

1pa¢, OTpa)KaJOIIJ:HM crpyKTypy TpamiHHCToro 51pyca (pH c. 6, 6), HMeeT 

CTCIICHh CB5.!3HOCTII 0, 19, KYCTapHHKOBO!O (piiC. 7, a)- 0,39, ,llpeBCCHO!O 

(pHc. 7, 6)- 0,44. TaKHM o6pa3oM, Haii6onee O,D,Hopo,D,HOM 51Bn51eTC51 ropH-

30HTan:&Ha51 cTpyKrypa ,D,peBecHoro 5Ipyca. B cTpyKrype rpaB51HHcmro 51pyca 

Bhl)J,Cll51CTC51 TpH rpyiiiihl KBa,D,paTOB, O,D,Ha 113 KOTOphiX rrpe,D,CTaBneHa ,D,By­

M51 orriicaHII51MH. IT pH paccMOTpeHIIII ropmoHTanhHOM CTPYKTYPhi KYCTap­

HHKOBOro 51pyca qeTKIIX rpyrrrr He Bhl)J,Cll51CTC51. 

CpaBHCHHe rpacpoBhiX MO,D,eneH: pacTHTCllhHOCTH pa3HhiX 5IpycoB nrr 

)], -1 IIOKa3ano, qTo )J,OCTOBepHa51 COIIp51)KCHHOCTh IIpOCTpaHCTBCHHhlX 

CTpyKTyp BCCX 51pycOB OTCYTCTByeT (Ta6n. 3). 
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Puc. 6. rparpbl 3Konoro-rpnopHCTH'ICCKOH CTpyKrypbl pacTJ.I­

TCIThHOCTJ.f TITI )l,-l, TIOCTpOeHHbJC C yqCTOM BCCX 811).(08 (a) J.f 

BHL\08 TpaB~HHCTOro ~pyca (6) 



a 

Puc. 7. rpacpb! 1KOJIOro-cpnopHCTJ-IqccKoii CTPYKTJ'Pbl paCTH­

TCJibHOCTI-1 nn ):(-1, nocTpoeHHbiC c yqcTOM 81-1,!],08 KYCTapHH­

K08oro (a) 1-1 ,!l,pC8CCHOro (6) ~pyC08 



fi p 0 6 H a 5I II JI 0 Ill, a .I( b .lJ:- 2 HaXO.I(HTC5I B KBapTaJie 19, B 6ac­

celi.He p . .lJ:bipOBaTKa (cpe.I(Hee Te"'eHHe) (pHC. 5). 3TO Ke.I(pOBO-IIHX­

TOBbiH JieC C JIHIIOH, KJieHaMH MeJIKOJIHCTHblM l1 3eJieHOKOpbiM OCOKO­

BO-rrarropOTHHKOBbiH. fiiiOill,a.I(b paCIIOJIO:>KeHa B cpe.I(HeH "'aCTH CKJIO­

Ha ceBepHoli. 3KCII03HQHH. BbiCOTa oKono 250 M Ha.n yp. MOp5I, Kpy­

TH3Ha 15-18° . 

.IJ:peBocToli BhiCOTOH 22-30 M BKJIIO"'aeT .nBa rro.I(n5Ipyca. B 1-M rrpe­

o6na.naroT Abies nephrolepis, Pinus koraiensis, Tilia amurensis, BO 2-M­

Abies nephrolepis, Acer tegmentosum, Acer mono, Pinus koraiensis. Kpyrr­

HbiH IIO.I(pOCT XBOHHbiX o6pa3yeT IIOJIOr COMKHYTOCTbiO OKOJIO 0,3. 3ax­

JiaMJieHHe 3Ha"'HTeJibHO. Ha rrnoma.nH rrpHcyTCTBYIOT ocTaTKH IIO"'TH rron­

HOCTbiO HCTJieBIIIHX IIHeH, B03MO:>KHO, 3TO CJie.I(bi JieC03arOTOBHTeJibHblX 

pa60T B IIOCJieBOeHHbie rO,I(bl. fiO.I(JieCOK He Bbipa:>KeH. flpoeKTHBHOe IIO­

KpblTHe TpaB5IHOrO IIOKpOBa 15-25 o/o. 0H o6pa30BaH B OCHOBHOM OCOKa­

MH, MeJIKOTpaBbeM 11 rrarropoTHHKaMn: Carex reventa, Carex 
campyllorhyna, Mitella nuda, Galium davuricum, Majanthemum bifolium, 
Pseudocystopteris spinulosa. Ha116onee HHclJopMaTHBHbiMH BH.I(aMH 5IB­

JI5IIOTCJI Grossularia burejensis, Rubus sachalinensis, Viburnum sargentii, 
Vitis amurensis, Aconitum sczukinii, Angelica cincta, Polypodium 
sibiricum, Chelidonium majus, Leptorumohra amurensis, Rubus saxatilis, 
Solidago pacifica . 

.lJ:OJI5I y"'aCTI15I MXOB B CJIO:>KeHHH HaiiO"'BeHHOrO IIOKpOBa He3Ha"'H­

TeJibHa. llx BH.I(OBOH COCTaB rrpeHMyill,eCTBeHHO COCTOHT H3 3IIHKCHJibHbiX 

BH)'i,OB. fiO.I(CTHJIKa MOill,HOCTbiO 3-5 CM, JIHCTbJ! l1 XB05I Ke.I(pa CO.I(ep:>KaTC5I 

B Hell IIpHMepHO B paBHbiX KOJIH"'eCTBaX, XBOH IIHXTbl MeHbiiie. 

rpacp 3KOJIOro-c1JnopHCTH"'eCKOH CTPYKTYPbl paCTHTeJibHOCTH IIJIOill,a­

.1:(11, IIOCTpOeHHbiH C y"'eTOM BCero BH.I(OBOrO COCTaBa (pHC. 8, a), xapaKTC­

pii3yeTC5I BbiCOKOH CTeiieHbiO rrpOCTpaHCTBeHHOH HeO.I(HOpO.I(HOCTU - CTe­

rreHb CB5I3HOCTU paBHa 0,03. B ero cTpyKType rrpHcyTcTByeT 13 U30JIJITOB 

( OIIUCaHU5I KBa.npaTOB, xapaKTepH3YIOill.HeC5I OTCYTCTBHeM OTHOIIIeHHH 

CXO.I(CTBa 6onee 0,3) l1 TpH He60JibiiiHe rpyiiiibl KBa.I(paTOB, C OTHOilleHU5I­

Ml1 CXO.I(CTBa 6onee 0,3. 

rpacp, OTpa:>KaiOill,UH CTPYKTYPY TpaBJIHUCTOro 5Ipyca (pHC. 8, 6), UMe­

eT CTCIIeHb CB5I3HOCTI1 0,07, KYCTapHUKOBOrO (puc. 9, a)- 0,25, .npeBeC­

HOrO (puc. 9, 6)- 0,24. TaKHM o6pa30M, Hau6onee o.nHopo.I(HhiMH5IBJI5IIOT­

c5I ropH30HTaJibHbie CTPYKTYPbi .npeBecHoro u KYCTapHHKOBoro 5rpycoB. 
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Puc. 8. rpatjlb! )KOJ!OI'O-tjlnopl!CTI1'!CCKOi1 CTpyKrypbl pacnrreJibHOCTH 1111 ):(-2, 110-

CTpOCHHb!C C )"JCTOM BCCX BH"~OB (a) 11 BHJ(OB TpaBJIHHCTOrD llpyca (6) 

B cTpyKType Tpamml1cToro 5Ipyca Bhi):(CJI5ICTC5! ceMh 1130JI5ITOB 11 qeThipe 

rpyrrrrhi KBa):(paTOB (cxo):(CTBO BHYTPI1 rpyrrrr 6oJiee 0,4), Tp11 113 KOTOphiX 

rrpe.IJ:CTaBJICHhi rrapaMI1 orr11caHHH. KycTapH11KOBhiH 5Ipyc c11a6o CTPYKTy­

p11poBaH XOpOJIOrl1qCCKI1: OC06H5IKOM OT OCHOBHOH rpyrriihi 113 19 OIII1Ca­

HfiH KBa.IJ:paTOB CTOI1T KOpOTKa5! I!CIIOqKa 113 TpCX OIII1CaHI1H KBa.IJ:paTOB, 

CB5!3aHHhiX MC)K.IJ:Y co6mo OTHOIIICHH5IMI1 CXO.IJ:CTBa 6oJiee 0,4. 
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Puc. 9. fpatjlhr 3KOJJoro-qlJlop11cTwrecKOi1 crpyKTyphr pacr11TCJJbHOCTH rm ,[(-2, no­

crpocHHbiC c yqcroM Bl1i10B KycrapH11KOB 11 nHaH (a) 11 BHi10B 11pcsecHoro >Ipyca (6) 

CpaBHeHwe rpa¢oBhiX Mo,nene:H pacniTeJibHOCTH pa3HhiX Hpycos 

Jill )J,-2 llOKa3aJIO, 'ITO, KaK I1 B npe,nhl,nylll,HX .L(BYX CJiy'Ia5IX, ,[(OCTOBep­

Ha5I COllp5I)KeHHOCTb npocrpaHCTBeHHbiX CTpyKryp BCeX 5IpyCOB OTCyT­

CTByeT (ra6n. 3). 
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I1 p 0 6 H a 5I II J1 0 W: a,[( b )], - 4 HaX0,[(11TC5! B KBapTaJie 19 (p11C. 5). 
3TO Ill1XTapH11K C JI11CTBeHH11~eJ:i 3eJieHOMOIIIHO-OCOKOBbiH. llJIOW:a,[(b pac­

IIOJIO)KeHa B H11)KHeH, 6onee IIOJIOI'OH (1 0-12°) qaCT11 CKJIOHa COIIK11 CeBep­

HOH 3KCII0311~1111, o6paw:eHHOH B noilMy p. )],hrpoBaTKa, Ha BhiCOTe OKOJIO 

220 M Ha,[( yp. MOp5!. 

)],peBOCTOH BhiCOTOH 20-24 M BKmoqaeT ,[(Ba IIO,[(b5Ipyca. B o6o11x 

IIOL\b5!pycax npeo6na,[(aroT Abies nephrolepis 11 Larix cajanderi. liHTepec­

HO, qTo BCe oco611 Larix cajanderi BhiCTpoeHhi IIO 0,[\HOH np5IMOH, KOTOpa5! 

nepeccKaeT nnow:aL\h noqT11 no ,[(11aroHaJI11. He 11CKJiroqeHo, qTo KOr,[(a-To 

Ha 3TOM MeCTe 6biJI BOJIOK, IIYTh, IIO KOTOpoMy TpeneBaJI11 nee. Kor,[(a BO­

JIOK OKa3aJIC5! 3a6poUieHHhiM, J111CTBeHH11~a 11CIIOJib30BaJia ero ,[(JI5! CBOCH 

3KcnaHC11H BBepx no CKJioHy. KycTapH11KOBhiH 5Ipyc Ha nnow:aL\11 He Bhrpa­

)KeH. I1poeKT11BHOe IIOKpbiT11e TpaB5!HOI'O IIOKpOBa, CJIO)KCHHOrO B OCHOB­

HOM ocoKaM1111 neCHhiM MeJIKOTpaBheM- Oxalis acetosella, Mitella nuda, 
Maianthemum bifolium, - 15-20 %. Ha116onee 11H<!JopMaT11BHhiM11 B11,[(aM11 

5!BJI5!IOTC5! Philadelphus tenuifolius, Spiraea media, Adiantum pedatum, 
Chrysosplenium ramosum, Lamium album, Lilium distichum, 
Osmundastrum asiaticum, Veronicastrum sibiricum, Deutzia amurensis, 
Viola muehldorfii, Listera sawatieri. 

IlpoeKT11BHOe IIOKpbiTI1e HaiiOqBeHHbiX MXOB B cpe,[(HeM COCTaBJI5!eT 

50-60 %. Xopoiiio pa3B11T M11Kpopenbe<!J B Bl1,[(e He6onhiiii1X B03BhriiieH11H, 

npe,[(CTaBJI5IIOW:I1X C060H OCTaTKH BaJie)Ka pa3JII1qHOH CTeiieH11 pa3JIO)KC­

H115!, 3aMUieJibre KOpHeBbie nanhr XBOHHhiX ,[(epeBheB. 

1pa<!J 3KOJioro-r)mop11CTI1qecKOH CTPYKTYPhi pacTI1TCJihHOCT11 nnow:a­

L\11, IIOCTpOeHHhiH C yqeTOM BCero B11,[(0BOrO COCTaBa (p11c. 10, a), xapaKTe­

p113yeTC5! CTeiiCHhiO CB5!3HOCT11 0,07. B ero CTpyKrype IIp11CYTCTBYIOT CeMb 

1130JI5ITOB 11 ,[(BC napbl OIIHCaHI1H, CB5!3aHHhlX OTHOUieH115!MI1 CXO,[(CTBa 6o­

nee 0,4. 
1pa<!J, OTpa)KaiOW:HH CTPYKTYPY TpaB5!H11CToro 5Ipyca (p11c. 10, 6), 

11MeeT CTCIIeHb CB5!3HOCT11 0,14, KycTapH11KOBOrO (p11C. 11, a)- 0,20, 
L\PCBeCHoro (p11c. 11, 6) - 0,17. TaK11M o6pa30M, na116onee OL\HOpOL\­

HhiM <!Jnop11CTWieCKI1 5!BJI5leTC5! KYCTapH11KOBhiH 5!pyc, B CTPYKType KO­

Toporo HCT qeTK11X rpynn, npocJie)KI1BaeTC5! HCK11H U11KJI11qeCKI1H TpCH,[( 

113MeHeH11H. B cTpyKType rpa<!Ja TpaB5!H11CTOro 5Ipyca np11CYTCTByeT ,[(Be 

rpyiiiihi: 0,[\Ha 113 UieCTH OIIHCaH11H B BH,[(e CJia6opa3BCTBJieHHOI'O ,[(eH,[(­

p11Ta, BTopa5! 113 L\BYX on11caHHH. 1pa<!J cTpyKTyphi ,L\peBecHoro 5!pyca 
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Puc. 10. f"pa<jlbi JKonoro-<jlnopHCTWICCKOil CTpyKrypbi pacTHTCJ1bHOCTH rrrr ).l,-4, 
IJOCTPOCHHbiC C Y'lCTOM BCCX BfU\OB (a) H BHI\OB TpaB5IHHCTOrO 5Ipyca (6) 

cxo,[(eH c rpa<!JoM CTPYKTYPhi KYCTapHHKOBoro: B neM TaK)Ke OTCYTCTBY­

IOT qeTKO oqepqennhie rpyrrrrhi 11 rrpocJie)KHBaeTc5I l.l,HKJIHqecKHH TpeH)J, 

113MeHeHHH. 

CpaBnenHe rpa<!JoBbiX MO,[(eneii: pacTHTeJihHOCTH pa3HhiX 5IpycoB rrrr 

):_(-4 IIOKa3aJIO, qTQ ,[(OCTOBepHa5I COIIp5I)KeHHOCTh rrpOCTpaHCTBeHHhiX 

cTpyKTYP Bcex .s:rpycoB oTcyTcTByeT (Ta6n. 3). 
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Puc. 11. rpacphl JKOJJOro-cpnopHCTWICCKOH CTpyKrypbl paCTHTCJlbHOCTH nn ,[l-4, noc-rpoCHHbiC c Y4C­

TOM BHAOB KyCTapHHKOB H J!HaH (a) H Bl-1):108 /1pCBCCHOfO >Ipyca (6) 



3AKJIIOqEHIIE 

MaKCHMa11bHa5! cTeneHb CB5!3HOCTH rpacpoB, nocTpoeHHbiX c yqeToM 

BCero BH,UOBOrO COCTaBa, paBHa 0,19, MHHHMa11bHa5!- 0,03. 3TO oqeHb 

HH3KHe noKa3aTe11H, rOBOp5!111He 0 BbiCOKOM ypoBHe HeO,UHOpO,UHOCTH npo­

CTpaHCTBeHHOM CTPYKTYPbi pacTHTe11hHOCTH, o TOM, qTo oHa oqeHh TOHKO 

,UHcpcpepeHIIHPOBaHa lleHOTJiqecKH H 3K0110rJiqecKH. BbiCOKHM ypoBeHb 

HeO,UHOpO,UHOCTH ,[(OCTHraeTC5! 3a cqeT 6011biiiOrO qJIC11a BH,[(OB (npeHMy­

IIIeCTBeHHO TpaB) co cpe.uHcii H Ma11oii BCTpeqaeMOCTbiO. Ha11HIIO TaK Ha-

3biBaeMhiM cpeHOMeH «CBepxpa3H006pa3H5!» (BaCH11eBJiq, 1992), KOr,Ua 6011b­

IIIa5! qaCTb BH,[(OB C006IIIeCTBa He npHHHMaeT B ero C110)l(eHHH 3HaqJIMOrO 

yqaCTH5! no cjJHTOMaCCe. 011aro,Uap5! HMeHHO 3THM BH,UaM, qJIC110 KOTOpbiX 

B03pacTaeT no Mepe CYKIIeCCHH, o6ecneqJIBaeTC5! BOCCTaHOB11eHHe noc11e 

HapyiiieHH5! (faJJaHHH, 1982). 
)],1151 rpacpoB cTpyKTYPbi TpaB5!HHCToro 5!pyca MaKcHMa11bHoe H MH­

HHMa11bHoe 3HaqeHH5! CTelleHH CB5!3HOCTH COCTaB115!IOT 0,19 I1 0,07, KyC­

TapHHKOBOrO - 0,39 H 0,20, .upeBecHoro- 0,44 H 0, 17. HaH6o11ee Heo.uHo­

po.uHoii BO Bcex c11yqa51x 5!B115!eTC5! cTpyKTypa TpaB5!HHCToro 5!pyca. ITo­

BH.UHMoMy, ,UaHHbiM cpaKT C11e,UyeT CB5!3biBaTb He T011bKO C TeM, qTO TpaB5!­

HHCTble pacTeHH5! HMeiOT He6011biiiHe pa3Mepb1 I1 B CH11Y 3TOro pe3qe pea­

rHpyiOT Ha MHKpOI13MeHeHH5! cpe,Ubl, HO I1 C nOKa3aTe11eM BH,UOBOrO 6oraT­

CTBa B npe.ue11ax TOrO I111H HHOrO 5!pyca: qeM 6011biiie BH,UOBOM COCTaB, 

TeM pa3H006pa3Hee rpyrma BH,[(OB-HH,[(HKaTOpOB. 11MeHHO TpaB5!HHCTbie 

pacTeHH5! B Cimy 3THX npHqHH BHOC5!T HaH6011biiiHM BK11a,U B HeO,UHOpO,U­

HOCTb BCero cjJHTOIIeH03a. PaccMaTpHBa5! CTeneHH CB5!3HOCTH rpacpoB, llO­

CTpOeHHbiX ,UHcpcpepeHIIHpOBaHHO ,[(1151 5!pyCOB, C11e,UyeT TaK)l(e npHHHMaTb 

BO BHHMaHHe TO, qTo npO,U011)l(JITe11bHOCTb )l(I13HH OC06CM pa3HbiX 3K06HO­

MOpcp cyllleCTBeHHO pa311JiqaeTC5!. On5!Tb )l(e, TpaB5!HHCThie pacTeHH5!, HMe5! 

HaH6o11ee KopoTKHii )l(JI3HeHHbiM IIHK11 no cpaBHeHHIO c KycTapHHKaMH H 

,UepeBb5!MH, OKa3biBaiOTC5! 11a6H11bHee HX OTHOCHTe11bHO MeH5!IOIIIHXC5! yc-

110BHM cpe,Ubl. 

11Hor.ua CTPYKTypa rpacpoB npHo6peTaeT 11HHeMHhiM (pHc. 7, a) H11H 

3aMKHYTbiM B IIHK11 (pH c. 11, a, 6) BH,U. TaKHM o6pa30M o6Hapy)l(HBaiOT 

ce65! TpeH,Ubl I13MeHeHHM paCTHTe11bHOCTHI10 HCKHM cpaKTOpaM. 3Ha5! ll0-

110)l(CHHe llll OTHOCHTe11bHO BbiCOTbl no CK110Hy, pyc11a pCKH I1 T. ,[(., a TaK­

)l(e ll0p5!,UOK paCll0110)l(eHH5! KBa,UpaTOB Ha llll, Mbl MO)l(CM ll0llbiTaTbC5! 
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HHTepiTpeTHpOBaTh 3TH TpeH,[(hi. JlnHeHHbie TpeH,[(bl B03HHKaiOT, KOf,[(a HMe­

eTC5I O,[(HH Be.[(yiUHH cpaKTOp cpe,[(bl, 6y.[(h TO BJia:iKHOCTh, TpoqmOCTb HJIH 

TeMITepaTypa. AHann3npy5I ITOp5I.[(OK pa3MerueHH5I KBa.n:paTOB Ha ITIT )J,-1 n 

ITpHypoqeHHOCTb HX K yqacTKaM MHKpopenbecpa C pa3JIHqHOH CTeiTeHbiO 

YBJia)l(HeHH5I, B CTpyKType rpacpa Mbl 06Hapy)l(HBaeM ITOCTeiTeHHbiH ITepe­

XO,[( OT OITHCaHHH pacniTeJibHOCTH HaH6onee .[(peHHpOBaHHbiX yqaCTKOB K 

OITHCaHII5IM HaH6onee YBJia)l(HeHHhiX MecToo6nTaHHH. licxo.n:5I H3 3Toro, 

Mbl MO)l(eM CKa3aTb, qTO Ha ITIT )J, -1 Be,[(yiUHM cpaKTOpOM, OITpe,[(eJI5IIOIUHM 

ITpocTpaHCTBeHHYIO 3Konoro-cpnopncTnqecKyiO CTPYKTYPY pacTHTeJibHO­

cTH, 51BJI5IeTc5I yBna)l(HeHne. liHTepiTpeTnpoBaTh IJ,HKJIHqecKHe TpeH,[(hi ro­

pa3.n:o cJIO)l(Hee. Bo3MO)l(HO, nx cyr:u:ecTBOBaHne o6n5ICH5leTc5I BJIH5IHHeM 

.[(BYX 6JIH3KIIX ITO CHJie cpaKTOpOB, KOTOpbie ITpH COBMeCTHOM ,[(eHCTBHII Bbi­

T5IfHBaiOT CTPYKTYPY rpacpa B IJ,HKJI. CHTyaiJ,II5I ocJIO)l(H5IeTc5I TeM, qTo 3TO 

MOfYT 6biTb He TOJibKO a6HOTHqecKHe, HO l1 IJ,eHOTHqecKIIe cpaKTOpbi. 

qTO KacaeTC5I CTeiTeHH COITp5I)l(eHHOCTH ITpOCTpaHCTBeHHbiX CTpyK­

ryp pa3HbiX 5IpyCOB, TO 3TOT BOITpOC cyr:u:eCTByeT ~e ,[(aBHO II B03HHK C 

IT05IBJieHHeM ITpe,[(CTaBJieHIIH 0 BepTHKaJibHOM CTpOeHHH paCTHTeJibHhiX 

coo6ruecTB (KopqarHH, 1976). Mbi o6Hapy)l(IIJIH, qTO Ha Bcex 4 ITIT .n:ocTo­

BepHa5I COITp5I)l(eHHOCTb ITpOCTpaHCTBeHHbiX 3KOJIOfO-cp1IOpHCTHqecKHX 

CTPYKTYP pa3HhiX 5IpycoB OTcyTcTByeT. Ho Ha.n:o OTMeTIITh, qTo ITPH pacqe­

Tax Mbl He HCITOJih30BaJIH ,[(aHHhle ITO 06HJIHIO BH,[(OB. 
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