B r. IIymmHO MOCKOBCKOM objiacTm ¢ 29 OKTsaOps no 2 HOosOps npoxonmia MexmyHapormHas HayudHas
KOHQpEepeHIMS «BUOJIOTMYeCKME PEeCYPCE M YCTOMUYMBOE pasBUTHEe». EE opraHmMzaTopaMu M CIOHCOpaMM

BRICTYNUIN WHCTHUTYT QyHOAMEHTAJIBHEIX MIpobjieM 6mosiorumu PAH, HalMOHAJIBEHOE MHQOPMAIMOHHOE
areHTCTBO «IpupomHEle pecypcCel», PAO «PocHepTerazcrpor», I'll «MHTepdusmnxa», PoHn «UHOOCHepa».

Hpez(ﬂar'aeM BHUMAHMIO YMUTATEJIEN OMH M3 HOKJIAILOB, IIPO3BYYaBIIMX HAa KOHd?epeHL[VH/I.

BUOIIPOOYKTUBHOCTDBD
KAK &AKTOP YCTOMUYMBOCTM JIAHOWASTA

B.B. CHax#H, 0.6.H., B.P. XoucaroB, K. H.
HUYA-IIpupona, WOIE PAH

[Ion ©OMOJIOTMUYECKOM NPONYKTMBHOCTBIO IPMU-—
POIOHEIX CUCTEM (DKOCHCTEM, OMOTEOLIEHO30B, JIaH—
nmad@ToB) , MM OMONPONYKTMBHOCTBIO, [IOApPA3Yy-—
MEeBalT CIOCODHOCTB CUCTEM Ha OCHOBE MCIIOJIb-—
30BaHMS BEUECTBA M DHEPTUM (XUMMUECKOM, COJI—
HEYHOM, OMOXVMMYECKOM) BOCIIPOM3BOOUTL OpTa-—
HMYYeCckoOe BelecTBO. XOTd pellanmas pPoJib B
OMONPOOYKLUMOHHOM IpollecCe IMNPUHAOJIEXUT
XKMBOMY BelleCTBY (MIpexne Bcero arBToTpodam),
OMONMPOOYKTUBHOCTE — 3TO COBOKYMNHAad QyHKUMS
XMBOTO BENECTBAa M KOCHHX GaKTOPOB Cpemns —
KIMMaTa, peibeda, snadmueckyx CBOMCTE U IpP.

BUONPOOYKTUBHOCTE B YyCJIOBUAX 3eMyiU SB-—
JgeTcsa OOHUM M3 TJIaBHEMIMX, €CJIM HEe OCHOB-—
HEIM JlaHOmadToobpasywouyM ¥ JaHIdmadToop-—
TaHU3yoIM dakTopoM. MOXHO COIJIaCUTBCH C
MHeHveM H.A. CosiHueBa [1] O pasjaMuUHON CuJle
naHnmadpToobpasywurx GakTopoB, O TOM, UTO
XMBOE BEUECTBO (PacTUTEJNILHOCTL, XUBOTHLE)
BBEITJIAOUT T'Opas3no ciiabee B CPaBHEHUM C I'€O-—
JIOTUYECKUMMY U Jaxe KIMMaTudecKuMu GakTo-—
pamy, eciy UX CPpaBHUBATH [IOMapHO. Ho, Tem He
MeHee, JIaHOWabTH 3eMIM B NpPeuMylleCTBEeH-—
HOM CTeneHM 00S3aHB XMBOMY BeEleCTBY CBO-

VM BHEWHMUM BUIOM, MMEHHO XMBOE BEIEeCTBO
MHOTOKPATHO HNepepaboTalio 3a I'eOJIOTMUYECKYI0
MCTOPMIO 3eMIM BelecTBO JaHimadTa, mM3-3a
Yero MNOHATUE «KOCHOE BEUIECTBO» CTAHOBUTCHA
BCe DOOJlee OTHOCUTEJIbHEIM. ECay K QyHKUMAM
XMBOT'O BelleCTBa OTHECTU HeATeJIbHOCTb HaM-—
foJjlee MOWHOTO €TI0 KOMIIOHEHTa — dejioBede-
cTBa, TO 2TO HNpeoOjlalaHMe CTAHOBUTCSA elle
OoJylee OUEeBUIHEIM .

HecmMmoTpsa Ha ycnexu paboT, BHIIOJIHEHHEIX B
nocJjiegHee BpeMsi, B YaCTHOCTM B paMkax Mex-—
OYHaAPOOHOM OMOJOTHUECKOV nporpaMMul (1964-
1974) wm npumenmel e¥ Ha CMeHY IlIpoTrpaMME
IOHECKO «YesoBek u Omochepa», poJb OMONPO-—
OyKTMBHOCTM B OMOTeolleHO3ax 1 ouochepe B
L1eJIOM €lle He B IIOJIHOM Mepe OlleHeHa KakK B KO-
JIMYECTBEHHOM, TakK ¥ B QYHKUMOHAJIBHOM OTHO—
MEeHUIX .

g TOTo YTOOBl MUCIOJIE30BATh MMeKlMecs
OLIEHKM BEeJIMUMHE OMONPOLYKTUBHOCTU CUCTEM
(sxocucTeM, OMOTEOLEHO30B, JlaHIamdToR) , HaM
HeOoOXOOMMO CO3HaBaThb CTEIEHb HeOoIpelesIeHHO—
CTM DTHUX OLeHOK. [IoaTOMy nepeas YacTb HaCTOSA—
mero CooBeHMsS NOCBAlleHa HEKOTOPEM Hpobjie-—
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MaM KOJIMYECTBEHHEIX ONpenesieHmnyt OMOIpoayK—
TUBHOCTH.

Ha npaxTuke B KaueCTBE Mepsl OMONPOIYKTUB—
HOCTM, KaK M3BECTHO, Udalle BCET'O MCIIOJIb3YIT Be—
JIVMUVHY IIOJIHOV TNePBUYHOM NPONYKUUM QUTOLEHO—
3a 3a I'ol, nompas3yMeBas IO 3TOM BEeJIMUMHOMU
MaKCHUMaJIbHOE KOJIMUECTBO QUTOMACCH B TpaBs-—
HMCTBIX COODMEeCTBaX WJIM €XEeTOIHEN ee NPUPOCT
B Jlecax (M3pernka BenyT yueT MaKCUMaJIbHBIX YKO-—
coB o Bumam) . OIHAKO MoJiydaeMas BeJIMuMHa
CyLleCTBEeHHO ODecClieHMBaeTCcsa M3-3a TOoT'o, YTO
OCTaeTCsa HEeYyUTeHHBIM LIeJBl PAll IPOLleCCOB U
baxTOpPOB:

* [IOCTOSHHO MIyllMe MNPOLleCCh OOHOBJIEHUS

PACTUTEJILHOTO BelleCTBa,

* BLHlelaHME PACTUTEJIbHOTO BelleCTBa pas-—
JIMUHBIMM XKVBOTHBIMM ,

* CMeHa BUIOB (MBMEeHeHMEe PacCTUTEJIbHOTO
acriekTa) B TeueHMe BeTreTalMOHHOT'O Iepu-—
ona (CcyMMMpoOBaHME MaKCHMAJIbHEIX YKOCOB
o BMIaM TOJIbKO YACTUUHO pellaeT 3TOT
BOIIPOC) ;

* BCEeBO3MOXHEE [PWXM3HEHHEIE BHIEJIEHUS,
OCODEHHO KOPHEBHE, CJlyXallMe NUIer MUK—
poopraHmu3MaM-TreTepoTpodam;

®* pPOJIb KOPHEBEIX CUCTEM B (QOPMUPOBAHUMU
OMOJIOTUYECKOM MPOIYKLUMA ;

* BIIMAHME pesibeda Ha OMONPOIYKTUBHOCTH
u IOp.

CuTyaumsa C OLEHKOM OMONPOOYKTUBHOCTU

B MHOTOJIETHUX coofbmecTBax — Jiecax eme 60-
Jjlee OCJIOXHAEeTCHS HEeBO3MOXHOCTBI NPSAMOTO
onpernesyieHus GUTOMACCH U, CJIeOOBaTEJIbHO, He-—
O0DOXOIOMMOCTBHIO IIOJIB30BATHCS pPacCuyeTHHBMU
npmueMaMm.

Takasa KOJIMUeCTBEHHAad HeOIpeleJIeHHOCTb
OMONPONYKTUMBHOCTM HECOMHEHHO CIIOCODOHA BHE-
CTM MCKaXeHHue B IpencTaBlieHMre 00 ee QyHK-
UMM B BKOCHCTeMe. [IpUMMEepOM MOXET CJIYXUTb
YacTo BCTpeuanlleecs 3aKJIUeHMe O BOBMOX—
HO OoJiblIel NMPOOYKTUBHOCTY MOHOIOMMHAHTHO—
TO coofbmecTBa — arpolleHo3a B CpPaBHEHUU C
€CTEeCTBEHHEM aHaJIO'OM Ha OCHOBE IaHHHX 00
yKOCax HaOseMHOM buToMacce [2].

B I[IymmHCKOM Hay4HOM LieHTpe PAH B j1abo-
paTopuM OMONPONYKTMBHOCTM JlaHOmadToB, BO3—

TJlaByigeMoM npodpeccopom A.H. ToOpPoOKaHOBEM
[3], NPOBOOMIIMCH MCCJIENOBAHUSA IO YTOUHEHUIO
OLIeHOK OMONPOOYKTMBHOCTM, CPeIM KOTOPHIX
npexne BCEeT'O BaXHO BHIEJMTL Cllelyillye Tpu
TPy PaboT :

* TpanMLMOHHBE OLEHKM QUTOMACCHE M T'O-—
OVYHOTO NPUPOCTa PAaCTUTEJIbHOT'O Belle—
CTBa B PAa3JIMUHHIX CcoOoblecTBax: B Jiecax
(Kak UMPOKOJIMCTBEHHEIX, TakK M XBOWMHBIX) ,
MOVIMEHHEIX JIyT'axX, CTelsaxX, arlpolieHO3ax.
STy paboTH TakXe NOoKa3ajiM NPMHLMIN—
aJjibHOEe OTJIMUME €CTEeCTBEHHHX 3KOCUCTEM
oT DoJiee MPOCTEIX — arposkocucTeMm. Tak,
COOTHOUWEHMSS HAaO3eMHOM M IIOI3EMHOM
buTOoMacc B 3TUX coobmecTBax NPUHLIUIN—
aJIbHO OTJIMUHEL (OHM KakK OBl [I€peBEepPHY TH
OTHOCUTEJIbHO OpYyT OpyTra: npuMepHo 1:5
B nnepBeIX U 3:1 — BO BTOPBIX [4]);

* KOJIMUECTBEHHBIE OlLIeHKM MHTEHCUBHOCTU
BBIOEJIMTEJIbHOY IOesSATeJIbHOCTUM KOPHEBBIX
CUCTEeM C IOMOIUBI PaOMOMUI3OTOIHEIX METO—
OB, TOKa3aBllMe, YTO 3a IepMOol BereTalls
pacTeHUsa BHIEJISIT Yepes3 KOPHU Takue
KOJIMUeCTBa BEUECTB, YTO [IPEeBBIIAIT Mac—
Cy DTUX PacTeHuM B OnecaTku pa3 [5]. Cpe-—
O/ KOPHEBHBIX BHIEJIEHUM, M 3TO IOKa3aHO
MHOT'OUMCJIEHHBIMY IPYyTUMU paboTamu, Cy-—
eCTBEeHHAas HOOJIS MNPUHAIJIEXUT OpTraHudec—
KMM BelleCTBaM;

® [IONHITKa OOJiee IIOJIHO OLEHUTH TOIUYHYIO
NPONYKUMIO HaI3eMHOM OMTOMaCCH TpaBs-—
HMCTBIX COODUECTB Ha OCHOBE aHalM3a IU-—
HaMMKIM 3arlacoB XMBOTO UM MEPTBOTO (MIOI-—
CTUJIKA) PAaCTUTEJIBHOT'O BElleCTBa B Teue-—
HME BeTeTalMOHHOTO Ieprona M ydeTa CKO-—
POCTHU Pa3JIOKEHUS MNONCTUIIKM. Pe3yJibTaTh
(Tabs. 1) mokaseBAaT, YTO peajlbHasd MPOIMyK-—
TUBHOCTH TPAaBAHUCTHIX COODOMECTB Kak MM—
HMMyM B 2-3 pasa 0oJiblle MaKCHMMajlbHO—
T0 yKOCa (MCKJIOUEeHMEe — KyCTapHUKOBas Ka—
paraHoBas accoumaumsa) . ClemyeT OTMEeTUTH,
uTO GoJlee paHHAsa padora I'osrybeBa B.H. [6]
B KypckoM cTenm Ha OCHOBE KPOIOTJIMBOI'O
exereKamgHOTO ydeTa OTMeplMX OpPITaHOB
pacTeHMM Ha NPOOHHIX IJIomAalKax IpuBelia
K [IOXOXEeMY BEIBOIY .

Tabnuua 1

AHanau3 6HUONPORYKTHUBHOCTH PaBJdUYHEX @UTOLIEeHOB0B XOMYyTOBCKOWM CTenu
(HagzeMHas vacTe) [7]

Pacmumeavnasn Maxcumarvnsiii ykoc Cymma yxocob Ckopocmb pasrox enus Ioanas npodyxuyus,
accoyuayus Gpumomaccet, o/ m? no 6udam, 2/ m? nodcmuaxu, /M2 8 cymxu /M2 8 200

Mon3yuenslpeiiHas 653 14,5 1572
PasHoTpaBHO- 591 8,4 2052
TUNYaKOBO-KOBbIJIbHasA

b e3ocTokocTpoBas 333 16,0 1259
I pyaHuueso- 366 8,9 694
TUNYaKOBO-KOBbIJIbHasA

K aparaHogas 2067 12,5 1052
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B nponoirkeHre TUX UCCJIeOOBaHuM B MHCTU-
TyTe ¢QyHIOaMeHTaJIbHBIX MNpobsieM Omosiorum PAH
BeIyTCHa PabOThl 110 M3YUEHMIO KOJIMUECTBEHHOM B3a—
VIMOCBA3Y MOPOOJIOTMUECKUX XAPaKTEPUCTUK PeJib—
eba c OMONPOOYKTMBHOCTBRIO M 3OadmuecKuMm yc—
soBuamu' [8-10]; aHaIMBUPYIOTCHS Pa3JIUUHEE bak—
TOPEl, GopMMpYyUME YCTOMUMBOCTL [IPUPOIHBEIX
cCUCTeM, a TakxXe MMeKlMeCs PasHOPEeUMBEE Kap-—
ToTrpaduueckre CBOOKM 10 OMONPOOYKTUBHOCTMU
ecTecTBeHHBIX coofmecTe [11, 12].

[IpMBeneHHEE IOaHHBIE 10 NpobJjieMe I03BOJIS—
0T YTBEPKIATh, UTO B KOJIMUECTBEHHBIX OLIeHKax Omo-—
IPOOYKTMBHOCTY HA3EMHBIX DKOCUCTEM Mbl BCe—TaKu
elle HaxXOIMMCH Ha JAJIbHUX MMOICTYIax K MCTUMHHOM
BeJMuMHe . ECTECTBEHHO, UTO TaKoe IOJIOXEHUE 3aT-—
PYIOHSET TOJIHOLIEHHOE MCIIOJNIb30BaHME BTOM BeJI—
UMHEL [PV BKOJIOTMUECKMX pacueTax M BeleT K HeoO—
XOOMMOCTHM BoJlee CJIOXHOTO yueTa 3TOTo dakTopa.

[Io-BummMOMy, BeBOO A.A. TursaHoBow [13] or-—
HOCUTEJIbHO JIeTaln3alMy BKJlala KOPHEBBIX CUCTEM
B UMCTYI OMOJIOTUUECKY MPOIYKTUBHOCTEL SABJISET—
csa OoJjiee obuUMM: YeM JeTaJIbHEE Mbl MCCJIeNyeM
6MOJIOTMYECKY0 TPOOYKTUBHOCTE SKOCUCTEM, TEM
rojryyaeM 60JIbLe KOJIMYECTBEHHRIE OLIEHKM.

HecMOoTpsa Ha BBICKa3aHHBIE BHIIE MTPOOJIEMEL
nCccylenoBaHmusa OMONPONYKTMBHOCTM, Bemylme K
HEOIPEIeJIEHHOCTM KOJIMUECTBEHHBIX ee OLIEHOK, C
no3muMy QYHKUMOHAJIBHOM OLIeHKM HaM IMIpelcTaB—
JiseTCcs BeCbMa IEePCIEeKTUMBHBIM MCIIOJIB30BaTh
VIMEHHO OMONPONYKTHMBHOCTE KAaK KOMILJIEKCHYI Xa-—
PaKTEPUCTHUKY JIaHOmadTa, KAk BaXHEMIImI GaxKTop
ero yCTOMYMBOCTH, COIPOTUBIISEMOCTM BHEIHMM, B
TOM UMCJIE @HTPOINOT'E€HHEM BOSOEMCTBUAM.

IeliCTBUTEJIBHO, BO-IIEPBBIX, OMONPOIYKTUB-—
HOCTBb — DTO HE TOJIbKO CBOMCTBO XMBOT'O BEllECTBa
JaHmuadTa, HO U peaymsalms IVIaBHOM QyHKLMM XU—
BOT'O BelleCTBa B 3aBUCKMOCTU OT KOHKPETHBIX YCJIO—
BUM JlaHmuadTa — CBOMCTB eI'0 KOCHOT'O BelleCTBa,
[IOCTYIUIEHVS COJIHEUHOM DHEPTMM, HaJMuMs BJATMU.

Bo-BTOpPEIX, ueM DoJiblie OMONPOIYKTUBHOCTE,
Ouomacca, TeM:

— BHIIE CBS3aHHOCTH CUCTEMEI B €IMHOE liejioe
¥, CJIEOOBATEJIbHO, IMPOYHOCTH CUCTEMEI;

— Bbllle OyOEPHOCTH CHUCTEMEB 10 OTHOUEHMUIO K
BHEIHEMY BO3IEMCTBUIO (UTO OUEHb B&XHO, €CJIM DTO
U3BATHE BelleCcTBa U3 JaHnuadTa) ;

— CKOpee MNPOMUCXOIUT TalleHye 3TOTO BO3Iel-—
cTBUA (nepepaboTka BelecTBa, NOIJIOUEHME DHEep—
UM, €CJIM BOBIOEMCTBME COINPOBOXIAETCH UX IIPU-—
BHECEHMEM) ;

— CKOpee MPOUCXOINT CaMOBOCCTAHOBJIEHME CU-—
cTeMsl (BOCCTaHOBJIEHME OMOTHI, IJIONOPOIHOTO CJIOS
[IOUBEl, MUKPOKJI/AMATA M T.I.) .

Bce nepeunrciieHHOE U €CThb YyCTOMUMBOCTDL JIaH—
nmadTa.

Ha 6Gaze ykasaHHOT'O MOAXOoIa HaMy pas3paboTa-—
Ha MeTOIMKa OLIEHKM INOTEeHLMAJIbHOW YCTOMUMBOCTU
JaHmadTa K BHelHeMy Bo3nencTemo [12, 14], xoTo-
pas yuMTeEBaeT YeTepe QakTopa:

1) OMONPOOYKTMBHOCTL JlaHOumadTa (Kak npa-—
BUJIO, I10 MMEDUMMCH OLlIeHKaM eXeT'OIHOM IpOo-—
OyKLUMA) ;

2) CBOMCTBa KOCHOTO BemecTBa JaHmmabTa
(MOOBIMXHOCTE, pPesibed, CBOMCTBAa IIOpOI, Cujla BeT-—
panT.l.);

3) HOoCTyIUIeHMe TEeIUJIOBOM SHepIVM (IperMylle-—
CTBEHHO COJIHEUHOM 10 BeJIMUMHE PalMalMOHHOTO
OanaHca) ;

4) mocTyIUleHMe BJIAaT¥ (B OCHOBHOM IO BEeJIAUM—
HEe T'OOOBBIX OCAIKOB) .

KoHKpeTHHEe TToKasaTesM IJis OLEHKM 3TUX dar-—
TOPOB MOTYT OHBITH Pa3HBEMM B 3aBUCKMMOCTU OT
MacmrTaba PacCMOTPEHUS TEeppUTOPUM, HaJIMuMs
IaHHBIX U IP.

Bce 3Ty ueThpe QpaxkTOopa MBI IIPUMHYMAEM B Ka-—
UEeCTBE PABHOLIEHHBIX, OLIEHMBAaEeM I10 OasUIbHBEM LlIKa—
JlaM ¥ CyMMMPOBAaHMEM UeTHPEeX OLEHOK I10JIydaeM
MUTOTOBY OLIEHKY YCTOMUMBOCTM JiaHmmadTa .

CTouT 3aMeTUTb, YTO BTOPOM M OCODEHHO Tpe-—
TUM M 4eTBepTelt QaKTOpH kKak Obl yXe comepXaT B
cebe HeKyl OLIEHKY IMPOIyKTMBHOCTM, M, CJIeHOBaTElb—
HO, XMBOE BEUECTBO Kak OBl YyUMTHBAETCS IBAXIHL.
Ho, BO-TEPBBIX, KaK yXe yKa3bBaJIOCh, MMEKIMECHT
OLIEHKM OUONPOOYKTUBHOCTM BeCbMa IPUOIIMKXEH—
HEI I HE MOT'YT IIOJIHOLIEHHO XapaKTepus30BaThb 3TOT
baxToOp; BO-BTOPBIX, XMBOE BEUIECTBO He BCeIna
MOXEeT HaxXOIUTbLCS B pPaBHOBeCUM C GakTopamm
cpenbl, ¥ TOT'Ia eI'0 CBOMCTBA HE COOTBETCTBYOT
2TyM pakTopaM (B KAKOM-TO Mepe 3TO MMeeT MeCTO
TOJIbKO B KJIMMAKCHBIX DKOCUCTEMAX) ; B—TPETbMX, KOC—
Hele GaKTOPBl BEHICTYMAIT Kak OB YCJIOBMEM M OT'Pa-—
HUuyTesyeM QyHKUMOHVMPOBAHMS XMBOT'O BeUEeCTBA,
Y IIOTOMY XMBOE BelEeCTBO HEODXOOMMO YyUUTHBATH
KakK CaMOCTOSTEJIbHEL GaKTop .

AHaJIM3 [PUBEIEHHBIX BhBIIE YeThpex (aKTOPOB
[IOKA3LIBAET, UTO BMECTE OHM XapaKTepU3ylT DHEeP—
reTuKy JlaHmuadTa (COOTBETCTBEHHO, BHYTPEHHION
DHEPTMIO XMBOT'O M KOCHOT'O BelleCTBa JlaHaumadTa,
a Takxe IOCTYIJIeHMe U3BHE COJIHEUHOM SHEePIMMU U
DHEPIMM BOIHBIX OCAIKOB) . COOTBETCTBEHHO 3TOMY
IpM OlLleHKe YCTOMUMBOCTM JiaHImadTa K BHeEUHe-—
My (QHTPOIOTE€HHOMY) BOBIEMCTBUIO MHI IIPUHMMA -
eM omnpegensapumelr crnocodHocTe IITK k npeomoje-—
HMIO DTOT'O BOBIEMCTBMUS, 3aBUCHIYI OT eI'0 DHEP—
TeTUKM M IPOSBJISIIYIOCS B CKOPOCTM €T'0 BOCCTa—
HOBJIeHMS . Ecim BOBOEMCTBUE MPOSBUIIOCH B KOH-—
LEHTPMPOBAHMM BEIECTBA, TO BaXHO, Kak CKOPO IPO—
M30MIEeT eT'0 pacCesHMe; eCJIM Xe€ B U3BATUU Be—
mecTBa UM HAPYUEHUM PAaBHOBECUMS — KakK CKOpO B
JaHmuadTe BOCCTAHOBUTCH pPaBHOBecCHe. Peaxkuusa
BOCCTAa&HOBJIEHMS BCeT'Za CBS3aHa C pacCesHUeM
sbbexTa BO3OEMCTBMSA Ha OKpyXawolye JaHII—
madTH MM XKe NpollecCaMy aCCUMMUIISLUM BHYT-—
pu cebsa. To eCTb BO3HOEMCTBME BCeI'la COIpsaxXe—
HO C BrJlIagoM sHeprum B IITK, a peakumsa BocCcTa-
HOBJIEHUS — C pacCesdHMEM 3TOM 2HepIuu. JVCxo-—
O M3 3TOTO, MBI CUuMTaeM HamboJiee yCTOMYUMBEMA
JaHgmadTe ¢ GOJBIEN SHEePI'eTHUKOM.

! OTM MccienoBaHMs NPOBONATCS B HACTOsALEe BpeMs jabopaToprent JaHmuadTHOM SKOJIOTMM, CTAaBLIEN NpeeM-

Huuen jadopaTopry OMONPOOYKTMBHOCTM JIaHOWAQTOB.

3a paccMaTprBaeMell nepuon JjadbopaTopusa BMeCTe C  MH-—

CTUTYTOM HEOIHOKPATHO PeOpI'aHM30BEBajachk (MHCTUTYT arpoxmuMmy 1 rnousosenenmsa AH CCCP, c mapra 1984 r. —
VIHCTUTYT NMOYBOBeHeHMS M doTocmHTesa, C amnpens 1998 r. — MHCTHUTYyT QyHIOAMEHTAJIbHEIX pobsieM Omosiormy PAH) .
MeHamMch U 3apenyouyme jladoparopuamm: n.6.H. A.H. TopokaHos, k.0.H. T.JI. BeicTpuukas, n.0.H. B.B. CHakuH.
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IIpy 2TOM HEOOXOOMMO UETKO pasjMyaTh OLEeH—
Ky YCTOMUMBOCTM MPMPOOHOTO JIaHmadTa, T.€. CIOo—
CODHOCTM eT'0 K CaMOBOCCTAHOBJIEHMIO KakK ecTe-—
CTBEHHO-UCTOPVUECKOT'O TeJla, OT YCTOMUMBOCTHM AH—
TPOMNOT'EHHO MPEOOPAa30BaAHHEIX CHUCTEM (MM TeoTexX—
HOCUCTEeM) . ECHM BEICOKMM YyPOBEHbL SHEPTeTUKU
NIPUPONHOTO JIaHImadTa XapakTepnusyeT eI'0 BBICO—
KYI0 CIIOCOOHOCTB BOCIPMHSATEH INOMIOJIHUTEJIbHOE 10—
CTYIUJIEHME TEeXHOT'EHHOM SHepIuMu 0e3 CylleCTBEeH—
HBIX IJIs Ccebs MOCJIeNCTBMM, YUTO O3HAuaeT BEICOKYIO
er'0 YyCTOMUMBOCTL, TO IJIS aHTPOINOT'E€HHEIX 3JIEMEH—
TOB JlaHmmabTa (3maHusa, [JIOTMHBI, CAObl U T.I.)
BEICOKIMM YPOBEHb DHEPTeTHKM JlaHmuadTa, B KOTO—
POM OHM PACIIOJIOXEHEl, O3HAYaeT HeODOXOMMMOCTL CO
CTOPOHEL UeJIOBeKa BBICOKMX 3aTpaT IJId UX CTPOMU-—
TEeJIbCTBA ¥ JaJIbHENMIETO MNONIePXaHUS B HYXHOM
IJIg yeJloBeKa COCTosHMM. CJIemoBaTeJIbHO, BBICOKAS
YCTOMUMBOCTL MPUPOIHEIX CUCTEM YaCTO O3HadaeT
HUBKYID YCTOMUMBOCTE aHTPOIIOT'EHHEIX 2JIEMEHTOBR B
3TUX cucTeMax. OueHb HUM3Kas YyCTOMUMBOCTL IIPU—
POIHEIX CUCTEM, Kak OyIeT BUIHO U3 NaJIbHEeMIIeTo,
TaKXe O3HauaeT HEeBEICOKMM YPOBEHb yCTOMUMBOCTMU
AHTPOIIOT'EHHBIX BJIEMEHTOB B JiaHmuadTe, MNOCKOJIb—
Ky 2TU BJIEMEHTH MOT'YT IpeTeplleTb M3MEeHEeHUS
(T.e. pa3pylleHre) BMeCTe C M3MEeHEeHUSAMM JIaHI—
madTa nox BO3IEMCTBMEM BHeEWHUX QakTopoB. C
paccMaTpUBAEMBIX O3ULUM JJII I'€0TEeXHOCUCTEM
ONTMMAaJIEHE CPENHME BHAUEHMUS SHEPI'€TUYECKUX
rokaszaresiern (pyc. 1) .

—

BanaTbI SHEpIMM Ha CTaduIIM3aLMI0
TEXHOT'€HHEIX 3JIEMEHTOB B naHm.ua(bTe

OHepreTuka JaHomadTa

Puc. 1. 3aBUCKMMOCTBb SHEepreTnYeCKNUxX 3aTpaT
Ha IrnonmepXaHue YCTOMUMBOCTY TEXHOT'EHHBIX
3JIEMEHTOB B JlaHImadTe OoT ero SHEepIreTuKn

Ipy aHalM3e YyCTOMUMBOCTU IPUPOMOHEIX CU-—
CTeM CJlefyeT NPeonoJIeTh aHTPOIOLEeHTpuYec—
KUY nonxon, obpalanuyi BHMMaHME IPeuMy-—
MECTBEHHO Ha CTAaOUIIBHOCTH HYXHBEIX UeJIOBEKY
U3MeHeHuy B JaHimwmadTe. CriemyeT npexne
PaCCMOTPETh YyCTOMUMBOCTE JlaHMmadTa Kak Ipu-—
POIOHOTO ABJIEHUS. YCTOMUMBOCTE AHTPOIIOT€HHEIX
3JIEMEHTOR IIPU 3TOM — BTOPMYHA. B yCTOMUMBOM
JaHnmadTe BCe M3MEHEHMS, BHECEHHBE ueJjloBe-
KOM, OyIyT OBHCTPO 2JIMMMHMPOBATHCH. Tak, IOJIS
¥ OOPOTM B TOPHBIX IOXHBIX paloHax nolpepra-
0TCH CUJIBHOM 3PO3UM UM INPU OTCYTCTBUM IO-—

TMIOJIHUTEJIbHOTO BJIOXEHMS aHTPOIIOT'E€HHOM 2Hep-—
Uy OynyT OBICTPO YHUUTOXEHH. TakuM obpasz3oM,
OBICTPOE pa3pylieHre aHTPOINOTeHHEX 3JIeMeH-—
TOB B JlaHOmwadTe — NpM3BHAK KakK OUYeHb YyCTOM-—
UMBEIX, TakK ¥ He YCTOMUMBEIX €CTEeCTBEHHBIX JIaH—
nmadToB .

K HacTosmeMy BpeMeHM B JjlabopaTopuu JiaH-—
omadTHOM 3KOJIOTUM VHCTUTYTa QyHIaMeHTaJlbHBIX
npobJsieM Omnosiormy PAH npoeelleHa OLIEHKa IIOTEeH—
LUMAJIbHOM YCTOMUMBOCTM JIaHOMAQTHEIX PalMiOHOB
Erpponenickolr Teppuropun Poccum (ETP), jaHO-
madToB MOCKOBCKOM OBJIACTM, HALMOHAJIBHOTO Iap-—
Ka «OpJioBckoe [loJlecbe» U IPYyIMX TEePPUTOPUN .

B xauecTBe npuMepa HWXe INpUBeleHa KapToI—
paduueckasa MOIeslb OLIEHKM YyCTOMUMBOCTU IIPU-—
POIHOTO TEPPUTOPMAIIBHOTO koMryiekca’ ([ITK) ETP
Ha 0asze ucnosib30oBaHus I'MC-TexHOJIOTUM, MWPO—
KO MCIIOJIb3YEMEIX IIPpM paboTe B paMKax MexIyHa-—
POIHBIX MPUPOIOOXPAaHHEIX KOHBEHLMM M coIJlale—
Huy [14]. B uenax yHuOukaLUMM NOIOXO0Ia U IIPO-—
TPaAMMHOT'O ODecCreueHus oJjisd aHajn3a yCTOMUMBO-—
ctu I[ITK paccMaTpuBaeMOM TeppUuTopumM Oblia
MCIOJIb30BaHa TIpanycHasa ceTrka «LOLA-GRID»
(0,5° umpoTer, 1° OOJTOTE) M NOCTPOSHH YHUBEP—
CaJibHBIE OLIeHOUHHIE MKAJIH.

Insa oueHkmu obecrneuveHHocTu [ITK cosrHEeYHOM
sHepruer ObJla MCIOJNIb30BaHa kKapTa «Pamuaum-—
OHHEN DajylaHc TeppuTopum CCCP» [15], Ha ocHO-
Be KOTOPOM OhlJIa IIOCTPpOEeHa PaBHOMEpPHAaS MKa-—
Ja (rabs. 2) . BrojsiHe ecTeCcTBEHHO, 4TO HamboJiee
ycTorumeele [ITK IO COJIHEUHOWM BHEPTMM Pacrio—
JlaTalnTCcda B IOKHEIX objlacTax ETP, a HammMmeHee — B
CeBepHBIX (puc. 2a) .

Ha ocHoBe Amjyiaca CCCP [16] mocTpoeHa Jora-—
pudMmUecKasa mKajlia OLEeHKM DHEePIUM KOJIMUECTBA
aTMoCc@epHEIX ocankoB Ha ETP. Hambosee ycTomum-—
Bele [ITK pacrosaramnTca B Tex objlacTax, e I'ONo-—
BO€ KOJIMYECTBO aTMOCOEepPHBIX OCalKOB MaKCMMAaJlb—
HO (cM. Tabsi. 2). Hambosiee KOHTPACTHBL [10 DTOMY
noxkasaTeso KHEe TeppuTtopum ETP, »nMmenmme
MakCcuMalJibHEle (UepHOMOPCKOe rnobepexbe) U MU-—
HyMasbHele (Kacnupickoe nobepexbe) BeJIMUMHEL
ocankor (puc. 20) . Bosbuias yacTb ETP xapakTepy-—
3yeTCsa CPelHUMM 3HAUeHMSIMM aHaJIU3UPYyeMOI'o
napaMeTpa.

OLeHKa MexXaHMUYeCKOI'O NEPEMEIEHUT TBEP—
goro (xkocHoro) BemecTBa B I[ITK Ha mDaHHOM
YPOBHE paccMOTpeHMsa ObvlJla NpoBelleHa IO Kap-—
Te «V/HXEeHepPHO-T'eOJIOTMUYEeCKOEe PaMOHUPOBAHMUE
u Tunusaumsa reppuropum CCCP» [17]. Tun pe-
nbeda, MCIOJIb3YyeMbll B IaHHOM CJlydae Kak MH-—
TerpalJibHEM [ToKazaTeljb, HauboJiee yHmauHO IJIsg
IAaHHOTO YPOBHS PACCMOTPEHMSA OTpaxaeT BHep-—
TeTUKY COBPEMEHHBIX IIPOLECCOB IepeMelleHU s
TBepnoro BemecTBa B [ITK. YcromumBocThs I[ITK
ETP no MHTEHCHMBHOCTM IIepeMelleHsa KOCHOT'O
BelleCTBa JIMTOT'EHHOM OCHOBEL NTPEUMYIECTBEH—
HO OLIEHMBAETCS HUBKUMU M CPelNHUMM 3Haue-—
Huamy (puc. 3) . OOWUMPHYI TeppuTopuio (IO
37%) BaumManT [ITK C OTHOCUTEJIBHO YCTOMUM—
BBIMM CBOMCTBaMM, KOTOPHE pacIlojlaraklnTCca Ha
TeppuTopumM Mexny YpasoM u CpenHuMm I[IoBOJI—
XbeM, Ha KOJIbCKOM IOJIyOCTPOBE M B II'O—BOC—

! Ilpy TakoM Macurade PacCMOTPEHMS ME UCIIOJIb3YyeM He HOHATKE JlaHmmadTa B ero y3KOM 3HadeHuy, a Oes-
pasMepHOe INOHATHE “IPUPOOHEN TepPUTOPMalibHEM koMmyekc” (IITK) .
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Tabnuua 2
Ouenkxa bSHepreruku IITK 1o OCHOBHIM napaMmerpaM nas ETP
Dnepeus Iapamemp Huanason baan
yemoduuBocmu

ConHeyHas PammaumoHHbIii banaHc, <15 0
KKaJ'I/rOﬂ, 15 - 30 1
30,1 - 45 2
45,1 - 60 3
>60 4
ATMOChepHbIX 0cafkoB | K onnuyectBo  armoccep <10 0
HbIX OCaZKOB, MM/Fof, 10 — 100 1
101 — 400 2
401-1600 3
>1600 4
Teepporo Bewectsa nv—-| Tun penbega * AKKYMYNSTUBHbIE HU3MEHHOCTU U KOT/IOBUHbI 0

TOr€HHOM OCHOBbI ¢ AKKYMYJIATUBHbIE U JeHYJAUMOHHbIE€ PaBHUHbI
* JleHyZALMOHHbIA NEeHeNseH U CTPYKTYPHO— 1

[eHYJAUNOHHbI@ NIaTO U PaBHUHbI
* BHYTpUropHble aKkKyMynaTUBHbIE AEHYAALNMOH 2
Hbl€ PaBHUHbI

* ['opbl N Haropbs 3
4
X nsoro BewecTsa 1 pogyK TMBHOCTb pacTu-— <1 0
TeNbHLIX  COOBLILECTR, 1-50 1
T/ra B rog 51-15 2
15,1 - 35 3
>35 4

TOuHOM vacTyu ETP. leHTpasbHasa xe yacTb ETP,
yMewnmasa 10 IJoWany CXOoxXue pas3Mmeps (32%),
XapakTepusyeTcsa Kak Majio yCTouuuBasg. Tpemsa
HeDOOJNbIMMM OCTPOBKAMM Ha ceBepe (B OOJNU-—
He peku lleuopa), Ha ore (IIpukacnomiickas HU3—
MEHHOCTbL) M B LleHTpaJibHOM uacTu (Memepa)
IpencTaBJIeHH 00JIaCcTM C HeycToMumeeMu [ITK
(25% TeppuTopmu) . Hambojiee BEICOKMM BHEp-—
TONNOTEHLMAJIOM KOCHOT'O BelleCTBa BHIOESJISIT—
Cd He3HauuTeJIbHEE I10 IJjomanu (6%) npenrop-
HEle TeppuTopuu (KaBkaz u Ypad) .

70°

60"

[401-600
[ 601-800
[ 300-1600
I - 1600

250 km
[EaS=s]

304

KonmmuecTBEeHHYO OLIEHKY DHEPIeTUKU XMBOI'O
BemecTBa (OUONPOOYKTUMBHOCTM) PACTUTEJIbHBIX
coobumecTs ETP npomspommiM o kaprorpapuuec—
KM MaTepuasiaM H.JM. BasuneBuu [18] B cooTBeT—
CTBUM C COCTAaBJIEHHOM HaMmM JoTapudpMmieCcKoOm
5-6asuibHOM mKajion (cMm. Tabs. 2) . CreneHb yCTov—
umBoCcTH [ITK o oLeHKaM SHepImM XMBOI'O Belle—
CTBa BO3pacTaeT C yBeJMUeHMEM MNPOOYyKLMM pac—
TUTEJIbHEIX COODIECTB M, KakK M CJIeIOBAJIO OXMOATH,
BO MHOI'OM CXOIHO C 3OHAJIbHEIM paclpelelieHVeM
pamMalLMoOHHOTO OajlaHCa M KOJIMYeCTBOM aTMochep—

70"

65"

60"

55"

50"

riaa/em’
l:l <20
] 2130
[ 31-40
[ 4150
I s

250 km
[Eac=s]

36’ 40" 44" 48"

Puc. 2. KapTe pacnpenejyieHMsa paIMalMoOHHOTO BajaHca (a)

1 aTMocdepHExX ocankos (6) B IITK ETP
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Puc. 3. OueHka sHepretukyu [ITK ETP
IO NOABMXHOCTM KOCHOI'O BelleCTBa:
1 - HEeyCTOMUMBEHE, 2 — MaJIOyCTOMUMBEE, 3 — OTHO-—
CUTEJIbHO YyCTOMUMBEE, 4 — yCTOMUMBEE, 5 — BEICOKO
YCTOMNUYMBEIE

HEIX OCaIKOB. B ONTMMAJILHEIX 10 TEMIIEPaTyPHOMY
PeXMMy U BJIATO0DECIIEUeHHOCTN YCJIOBUAX IeJibThl
p. Bosra ormeuaercs Haubosbliaa (Gosee 30 T/ra
B T'0I) OMONPONYyKTMBHOCTL (pmuc. 4). HemocTaTox
Terula (Ha CceBepe) WM HEOOCTATOK BJarM (Ha ore)
OPUBOOAT K YMEHBIIEHMIO MPOIYKIIUY PACTUTEIbHEIX
COOBIECTB Ha 3TUX TeppUTOopKax. Ha OCHOBHOM xe
vacTu ETP npomykuusa CcooOlWecTB MMeeT CpenHee
3Hauenve — 6-30 T/Ta B TOI.

MHTerpanbHER DOKazaress sHepreTmku [ITK
EBPOMNENCKOM TEPPUTOPUM POCCUM MOJIyUeH CyM-—
MUPOBaHMEM OAaJlJIbHEIX OLIEHOK I[IPpOaHaIn3Upo-—
BAHHEIX BUIOB DHEPIUM: TEIJIOBOM, aTMOCOEPHBIX
OCaIkKOB, KOCHOTO M XMBOTO BemecTBa (Tabmn. 3).

MHTePpaﬂBHaH OLIeHKa YCTOMYMUBOCTH

T/ra/ron
<25
2660
61110
[ 11.1-30,0]
I >30.0

250 km
RS

36" 40" 44" 48"

Puc. 4. IpomyKLus pacCTUTEJIBEHEIX COOOmMeCTB
IITK ETP

YcronunBocTs [ITK Ha EBPONENMCKOM TEePPHUTOPMMA
Poccuy MeeT SPKO BHPaXeHHOE 30HAaJIbHOe pac-—
npenesyieHMe C BO3pacTaHMeMm Ha T (puc. 5).
Bo MHOTOM 2TO OOYCJIOBJIEHO CXOXMM paclpene-
JIEHVEM COJIHEUHOV SHEPITUM UM DHEePI'UMM aTMOC—
bepHBIXx OCcankoB. OLIEHOUHBIE NaHHBE YyCTOMUMBO—
CTM IO XMBOMY BeUECTBY B IOKHEIX OOJIaCTAX TaK-—
Xe MMeT MaKCUMaJlbHble 3HAUEHUS .

Ha ofmem GoHe (B0HAJBLHOCTM) BHOEJISITCS
HECKOJIbKO OOJlaCTell C pas3HOM CTEeIEeHbI yCTOM-—
YMBOCTM . BO MHOT'OM IOSBJIEHME 3TUX objacTen
0Dy CJIOBJIEHO MOIBWKHOCTBI TBEPIOTO (KOCHOTO)
BellecTBa. HesHauMTeJsIbHEIE IO IJIOWANM, HO CaMele
ycronumerle IITK pacnosarawnTcsa Ha KaBkase

Tabmuua 3

IITK »# TexXHOI'€HHEIX 5HJIEMEeHTOB

Cymma bas108 VemouuuBocms npupoonsix IITK Yemoauubocms anmponoeennvlx (mexnozeHHbLX)
yemouuubocmu asemeHmob 8 aanowiagpme

0-3 Oueny HU3KAA: Husxas:
O4YeHb HU3KaA CKOPOCTb Pa3/IOKEHUA 1 npv oveHb Hu3kom 3Hepretnke [TK Huskaa
paccesaHua BeLLeCTBa, KOHCepBauus YCTOMYMBOCTb TEXHOTEHHbIX 3/1EMEHTOB BMeCTe CO
AHTPOMOreHHbIX BbIOPOCOB 1 OTXOAOB BCell CcTemMon

4-6 Husxas: Cpednsa:
HW3KWI YPOBEHb JHEPreTUKM M HM3Kad CKOPOCTb | HEeBbICOKAA 3HepreTMka CUCTeMbl W CpepaHas
NVKBMAALMW BO3AENCTBUN YCTONYMBOCTb TEXHOMEHHbIX 3/1EMEHTOB

7-9 Cpeonas: Buicokaa:
CpefHMe CKOPOCTM HaKOM/eHWA W pasnoXeHWs | Mpu CpeiHeii YCTOMYMBOCTV NPUPOOHON KOMMOHEHTDI
BellleCTBa TeXHOreHHbl€e 3/1eMeHTbl MaK CUMTbHO CTabu/IbHbI

10-12 Boicokas: Cpednss:
3HauuUTeNbHasA CKOpOCTb paccesHusa | pu  BbICOKOW CKOPOCTW paccesHWs BeLlecTBa
TeXHOMEHHOrO BELLECTBA, HEBbICOKas CKOPOCTb | HEeBbICOKME pacxo/pl Ha noasepxxaHme
HakonieHus TEeXHOMEHHbIX 3/IEMEHTOB

13-16 Ouenv Boicoxan: Kpaiine nusxas:
BbICOKas 3HepreTvka naHawadTa NpMBOAMT K 6bicokas 3HepreTUka naHawadTa NPUBOIMT K
6bICTPOMY /IMMUHUPOBAHMIO BCAKOMO BHELLHEro | BGbICTPOMY paspyLUeHUt0 BCeX MHOPOAHbBIX
BO30ENCTBUA (TexHoreHHbIX) 3neMeHTOB
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Puc. 5. Kapma ycmouuueocmu I[ITK ETP:
1 — ouensv nuskas, 2,3 - Huszkas, 4 - cpeousis, 5,6 - evicoxas,
7 — ouenv gvicoxas

(1-3%) . OcHOBHag xe yacTb ETP momejieHa Mexmy
HU3KO ycronuyBeMm [ITK (55%) — ceBepHbEe, 0TO-
BOCTOUYHHE U LEeHTpaJlbHEIE PeTMOHH, U CpelHe
yCTOVMuMBEIMM (32%) — LeHTpaJibHEE, 3alalHbe U
TO-BOCTOUHEIE peTMOHH. [ITK C OUueHb HU3KOM
YCTOMUMBOCTBLIO 3aHMMaKWT 5% oT ofmelt mnjouma-—
IV M PACIIOJIOXKEHE Ha caMoM cepepe ETP.

Baknwouenue

[IpensioxeHHas KOHLENUMSA KOJIMYEeCTBEHHO—
IO aHalM3a yCTOMUMBOCTM JlaHOWa®TOB Ha OC—
HOBEe aHaiM3a OMONPOOYyKTMBHOCTM M ONpenejis-—
OIMX ee BeJIMUMHY GaKTOPOB (COJIHEUHOM 2Hep-—
TMM, BOIHOM BHEPIMUM, BHEPIMM KOCHOTO Bele-—
CTBa) OCHOBAHA Ha NPMHLUMIMAJBLHOM OTJIIMYMN
YCTOMUMBOCTY NPUPONHEIX CHUCTEM UM I'€0TEeXHO-—
cucTteM. HamboJsiee yCTOMUMBEL K BHEIHEMY BO3-—
OEeVCTBMUIO NPUPONHBIE CUCTEMH C MaKCUMallb-—
HOM DHEePreTMKOM: OHM CIOCODOHH K CKOPOMY

IPEeOonOJIEHUI0 DTOTO BO3OEeMCTBMA (aCCUMUIIA—
UMy MM COpPacHBaHMD) . [[JIT TEXHOTEHHBIX BJIe-—
MEHTOB OITHMMAJIbHE TEeppPUTOPMAJIbHBIE KOMII—
JIEKCEl CO CPeOHEM DHepPreTUKOM (OTHOCUTEJIBHO
yCTOMUMBAsA OCHOBa M OTHOCUTEJIBHO HUBKUE
3aTpaTh Ha HNOoAOIepxXaHMe QYHKLUMOHMPOBAHUSA
STUX BJIEMEHTOB — CcM. Tabjyi. 3). Takol Nomxog
IoJIe3eH IpPMU OlleHKe ycTonumBocTHU IITK K aHT-
POINOTE€HHOMY BOB3IOEMCTBMIO, IIOCKOJIbKY OHO BCE-—
Iga CONPAXEeHO C BkJjanoMmM sHeprum B IITK, a
peaxkuus BOCCTAHOBJIEHMS — C PacCesHMEeM BTOMU
SHEePpIMN.

HeobxommMMoO 3aMeTuTb, YTO HECMOTPHA Ha OI-—
PaHMYEHHOCTb aHalM3MpPyeMbXx GakKToOpOoB (BCero
dyeTspe) , KaXIblM M3 HMX B 3aBMCHMMOCTM OT Mac-—
mwTaboB M CHeuudUKM PacCMOTPEHMS MOXeT OBIThb
npelcTaBJIeH HEeCKOJIbKMMU IToKaszaTesaMu. TakuMm
obpasoM, npenjaraeMas cucTeMa HOCTaTOdHO
IIOJIHO OXBAaThHIBAET OCHOBHHE JlaHImadpToobpaszy-—
omye IPOLEeCCH .

PazpaboTaHHaa Ha Oase 3TUX OCHOBHBIX I1OJIO—
KEHMM MeTONMKa OLeHKM ycTonumBocTHu I[ITK npo-
WIJIIOCTPUPOBaHa Ha NpuMepe EBPONeMCcKoOM Tep-—
puTopuM Poccum. Paspa®oTaHHEM NOOXOI II03BO—
JIIeT OLUEHUTH yCTOMUMBOCTE IITK pa3sHOTO ypOBHA
repapxmr, a TakKxXe Ha YyPOBHE OTHEJIbHEIX MX KOM-—
[IOHEHTOB . [IpM 3TOM KOHKPETHHE aHaJIM3UPyeMble
napaMeTpsl U UMX OajljibHBEE OLEHKM MOTYT yTOYd-—
HATBCA B 3aBUCHMMOCTM OT MacuTaba paccMoTpe-—
HUS ¥ Hamuusa yHbopMaumm. B 4acTHOCTM, B He-—
KOTOPHIX PalMOHaX CyUWEeCTBEHHOE BHadeHME MMET
KOHTPACTHOCTb TEPPUTOPMM, KapCTOBHE, Cyddbozm—
OHHBIE MPOLIECCH], NOTOKM I'eOTePMaJlIbHOM DHEePIMI,
D0JIOBHI [IEPEHOC BEUleCTBa, a TakXe IMIPOLIeCCH
ero aKKyMyJIALVNA.

CrenyeT y4MTEIBaTE, YTO CTEeleHb TOYHOCTU KO-
JIMYeCTBEHHOM OlleHkM ycTomumsocTu IITK omnpe-
IeJjideTCd LeJlbl0 MCCJeOBaHMAa UM HajlMduMeM OO-—
CTOBEPHOM MHPOpMaLUM (IIOCJielHee IS MHOTMUX
ParoHOB Poccum NpelcTaBiigeT OOCTATOYHO CJIOX—
HyI0 NpobiieMy) . [[pOBeIeHHEM B IaHHOM paboTe
aHanmus ycronumBocTu [ITK ETP aBideTcsa npen—
BapUTEJIbHOM KapToTrpadmuecKoM MIJIICTPaumemn
OPUHUUNMAJIbHOY MOIes, Tpebyollel ITOMNOJIHU-
TeJIbHOM NpopaboTKM B 3aBMCUMOCTM OT [IOCTaB—
JISHHOM IMpaKTMUYeCcKoM NpobJjeMsl M MacmTada
pPaccMOTPEeHMA .

BriosiHe eCTeCTBEHHO, 4YTO IPMBEIEHHBIE OLIeH—
KM OyOyT YyTOYUHATBCA BMECTE C yTOYHEHMEM JIeXa—
IMX B MX OCHOBE HOAaHHHIX, a TakXe C pas3BUTHEM
HallMX MNPEeAOCTaBJIEHUM O OQYHKUMOHMPOBAHUM
NPUPOOHEIX ¥ aHTPOIIOTE€HHBEIX CUCTEM.

Jnreparypa

1. ConrHuer H.A. O B3aMMOOTHOUEHMAX «XMBOI»
U «MepTBOM» npupomnsl // BecTHuk MIY. I'eorpadus.
1960. N6. C.10-17.

2. ®penu H., PerxxoBckwmit JI., TurisHOBa A.A.,
3yjoTuH P.VM. CpaBHEeHME CTPYKTYPH OPIaHUMUYeCKOI'O
BelleCTBa B Pas3JIMYHEIX 3KOocucTeMmax // MsBectusa CO
AH CCCP. Cep. Bmou. 1979. BeIm . 2.
C. 8-21.

3. Topokanos A.H. Js3OpaHHHEe Tpyne. — M.:
P30VA, 2001. (K 70-ymeTuio CO IOHsS POXIOEHMI) .

4. KysepmeHkO I.T., Ilaesoea M.II., TOPIOKaHOB
A.H., BoromosioBa P.T., llkypeHkos JI.A. IIOUBE U ep-
BUYHaA OuoJjiormMdeckas NPOOYKTMBHOCTBL IIOVMM pPeK
IeHTpanbHOM Poccum. — M.: Hayka, 1977.

5. CHakuH B.B. AHaJM3 KPyTOBOPOTa XMMUYECKUX
BJIEMEHTOB B CUCTeMe nouBa-pacrTeHyre // IoUBEeHHO-
OMOTEeOLeHOJIOTUYEeCKMEe MCCJIefOBaHmua LeHTpa Pyc-—
CkOM paBHMHEI. — M., 1980. Bem. 1. C.112-195.

6. Tony6eB B.H. K MeTommke omnpemnesieHus ab-
COJIOTHOMU INIPOOYKTUMBHOCTNM Ha):[BeMHOﬁ JacTy TpaBA-

6 6 BonneTEHs  «JICIONB3OBAHME M OXPAHA NPHMPONHNX PECYPCOB B Poccum», 2001, N 10



BHOJIOTHYECKHUE

PECYPCH cyun

HOT'O MOKpOBa JIyroBou crenyu // Bor. xypHan. 1963.
T.48. N 9. C. 1338-1345.

7. ChakuH B.B., Beicrpuukas T.JI. KpyroBopoT yr-—
Jlepoa PaCTUTEJIbHOT'O BelleCTBa B €CTECTBEHHBIX OMO—
reolLeHo3ax 1 arpoueHosax [Ipuazosbsa // CO. OOKJI.
7-ro Hayd.-koopn. coBemaHusa no teMe I1II.7: «Buore-
OXUMUYECKMM KPYTOBOPOT MaKpPOOMOI'€HOB U MUKPO-—
B3JIEMEHTOB B JlaHpwadre». — Becnpem (BHP), 1984.
C. 87-91.

8. Murycos A.B., llapent [I.A. AHanmm3 pesbeda u
NPOCTPaHCTBEHHOE paclpelesjleHre KOMIIOHEHT I104YB
// MaTepmnasel Mexn. Hayd. KOHO. «Buosjormdeckue
pecypcCH M yCTOMYMBOE paseuTue». — M.: HVA-TIpu-
poma, 2001. C. 162-163.

9. Pyxoeuu O.B., Mapsnt [I.A., XuiamuzHa E.A. Bbl-
ABJIEHME INPOCTPAHCTBEHHOIO paclIpeneJyIeHusa
CBOMCTB INOUYB M XapPaKTEPUCTUK PACTUTEJBHOCTU IO
penbedy KoOIMUECTBEHHEMM MeTomamu // MaTepua-—
Jiel Mexn. Hayd. KOHQ. «Buojormueckue pecypch 1
yCcToiumnBoe paszBuTue». — M.: HUA-IIpupoma, 2001. C.
218-221.

10. Wapsnt II.A., PyxoBuu O.B., llapas JI.C. Poiub
1 omnmMcaHme peJbedpa NpU M3YUYEHMM BaKOHOMEPHOC—
Tel NPOCTPAaHCTBEHHOM opraHmz3aumm JaHomadbTos //
MaTepuane Mexn. Hayd. KOHQ. «Buosjormueckue
pPecypcCH M yCTOM4YMBOE pasBuTue». — M.: HUA-Ipu-
poma, 2001. C. 250-251.

11. Murernko I'.B. CpaBHMUTEJIEHAA OLEHKA NepBUU—
HOM NPONYKTMBHOCTM SKOCMUCTeM EBpomnsl // MaTepu-—
asel Mexn. Hayd. KOHOQ. «Buojormdyeckme pPeCcypCH U
yCcToiuuBoe paszBuTue». — M.: HUA-IIpupoma, 2001. C.
159-162.

12. Cuakuu B.B., MejbueHko B.E., ByToBckui P.O.
1 gp. OLeHKa YyCTOMUMBOCTM M COCTOAHMA 3KOCUCTEM. —
M.: BHUMMnpupoma, 1992.

13. TurnsaHoea A.A. OLeHKa YMCTOM NEePBUYHOMU
NPOOYKLUMM Pa3JIMUHEIX 3KOCUCTEM — COCTOAHME HPO-—
Gyemel // Marepwuajssl Mexn. Hayd. KoHd. «Buosjorm-
JeCKMe PeCypCH M yCTOMUMBOE paseuTue». — M.: HUA-
Npupoma, 2001. C. 218-221.

14. CHakxuH B.B., XpucanHos B.P., MespueHKO B.E.
YCTOMUMBOCTE MNPUPOIHEIX TEePPUTOPMAalIbHEIX KOMILJIEK—
cop — Oa30Bas KOMIIOHEHTA YyCTOMYMBOTO Pa3BUTHUA CTPa—
Hel // Hayd. Tp. MH3IY. 1998. Bem. 2. C. 78-91.

15. IImeoBapoka 3./. PamMauMOHHEE XapaKTepu-—
cruky kyimMara CCCP. — JI.: I'mmpomereomsmar, 1977.

16. Arjgac CCCP. — M.: I'VI'K, 1984.

17. YypmHoB M.B., Iemuu .M., Jlazapera B.II.
TunmsaumMsa TOPHEX MNOPOI HO XapaKTepy CTPYKTyp-—
HBIX CBSA3el // ATjiac TUMIPOTEOJIOTUYECKUX UM MHXE—
HepHO-TeoJioTMUeckux kapT CCCP. — M.: I'YT'K, 1983.

18. Bazumnesud H.J. Buosormdyeckas NPONYKTUB—
HOCThb 3kocucTteMm CepepHoM EBpasum. — M.: Hayka,

1993.

KopoTkue coomeHus
BosnkaM OGEsIBJICHA BOMHA

B XoMyTOBCKOM paroHe Kypckoy oBJiacTy B IMOCJIENHEE BPeMS BOSPOCIIO KOJIMUECTBO BOJIKOB, COOTBETCTBEHHO
OoJiblle CTAJIO M YPOHa OT HUMX. XUMIIHUKY UCTPEOJIST MOJIOOHSK IMUKMX M JOMAHUX XMBOTHEIX . OCODEHHO MHOT'O
Bpella HaHEeCJIM OHM MPOM3BOIACTBEHHBEM KOOIEepaTMBaM MMeHU SPOCJIaBCKOTO M MMeHM KmpoBa. Kak mparBwmiio,
OXOTATCSH XVIHUKM He Omoxke 7-10 kM OT CBOETrO JIOT'OBa. A BOT Ha 3eMJIgx KOoJixo3a «llobema» BOJIUMM BEBOIOK
noceymwica B 300 M oT xuibg. [Ipy 0OJIaBHOM OXOTe ObUIM HOOBITHL IIBA BOJIUOHKA, MATEPHM Xe XMIIHVKAM yoa-—
JIOCh yUTHK. CUTyalMs HAaCTOJIbKO TPEBOXHAaS, UYTO PaMOHHBI OTIesl ['OCOXOTHAIN30pa O0paTuiICa K PYKOBOIUTE—
JIIM TIPEONPUSTUI C IPUBEEBOM BHIEIUTL CPEICTBa Ha OOpbOy C BOJIKAMM U MOOUPSATH OXOTHMKOB, KaK 3TO Ie-—
JlaeTcsd B KOOIepaTuBax MMeHM ApocilaBCKOTO U Kupora.

Regions.RU.

C6epeur aMypckoro ropana!

OKOJIOTU MPUCTYIIIM K paspaboTKe IIyTel COXPaHEeHUS IOMIYJIALMY PelKOTO MNapHOKOIBITHOT'O — aMypPCKOT'O
Tropajsia, oburamnmero B CeBepo-BocTouHOM A3uM. [I0 BHEWHEMY BUIY 3TO XMBOTHOE HAINOMMHAET IOMAIIHIO0
KO3y, XMBEeT B cpenHeM 15 jleT, 3aHeceHO B KpacHy KHUTY Poccri M MexIyHapOOHOT'O COR3a OXPaHEl NPMPOIE.

Bo BriammMBOCTOKe Ha MeXIyHapOoIHYK pabodyil BCTpedy COOpallMChb ydeHble Poccum, PecnyOsmkm Kopesa u
CIIA. Broepsble OBUIM HaMeUeHEl I[IyTM COTPYyOHMUECTBA M KOHKPETHEE COBMECTHBIE NPOTPaMMbl OJIS CIaCeHUs
ropasia. Bo BCTpede ydyacCTBOBAaJM IIPeICTaBUTesM JIa30BCKOTO U CHMXOT3—AJIMHCKOT'O 3allOBEeIHMKOB, IPMMOPCKO—
TO KOMMTETA IPMPOIHEIX PECYPCOB, KOPEMCKOT'O HallMOHAJIbHOTO Napka «CopakcaH», CeyJbCKOT'O yHUBEPCUTE—
Ta, a TaKXe CIelLMaJiMCTh MEXITYHAPOIHEX OpraHu3aumy — BceMupHOTO QOHIA OMKOM Npupolsl 1 ObluecTBa
COXPaHEHMA OUKUX XUBOTHEIX .

CrpaHa.RU.

/I Ha mepeEe LUBETYT TIUIBLIIAHE

TioJIbII@HHBIE IePeBbs PACTyT Ha XePCOHIMHEe, B OMOCOepHOM 3aroBelHMKe «AcKaHMsa-HoBa». Vx ommH-—
HamOllaTb — NOTOMKOB OIHOTO M3 IPEeBHEMINMX JIMCTONaIHBIX NOKPHTOCEMEHHBX PACTEHMM 3eMiM. VX BO3pacT
cocTapiusaeT 67-135 MIIH. JIeT. 3TOT PEeJMKT TPETUUHOM (QJIOPEI NEPpeXil JISOHMKOBLI NIEPMon B Jlecax CKaMCThHIX
TOp M IO CUX IOP pamyeT HAac CBOMM KPACKMBBM BMUIOM VM MHOTWMM IOJIESHEMM CBOMCTBaMM. B CIIA mepeBO Haszb-
BaOT «KEJITEM TOIIOJIEM» — TaM OHO LMPOKO PaCHPOCTPAaHEHO M MMEET JIeCONPOMLIUIEHHOe 3HaueHre. B Er-
porie KyJIbTUBMPYeTCsS ¢ 1668 1.

[lepBast MOIBLITKA BbPANMBAHMA TIUIBIIAHHOTO HepeBa B ACKaHMM 3aKOHWAJIACh HeyIauel: BaBe3EHHble B 1958 1.
13 TOWIIMCH CaXeHLEl uepe3 5 JieT Normoim OT 3acyxu. HO HeHIPOoJIoTY He Tepsum Hamexmy. B 1970 1. Obums BeICAXE—
HBI HOBEIE JI€PEBLla, KOTOPBIE IO CMX IIOP PACTyT M PAIlyl0T CBOVMM HEXHEMM XEJITO—PO3OBBMM LiBeTaMM. K ToMy
Xe IaT XMBHECIIOCOOHOE MOTOMCTEO .

H. IIyroBma.
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