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MHTETPAJIBHAS OLIEHKA YCTOMYMBOCTU TAHOIIA®TOB
ITPY1 CO3JAHUI CEJIbCKOXO3AVICTBEHHBIX YT OV
IIPUPOJHO-ATPAPHBIX CUCTEM

Boenno-kocMmnueckas akagemusa um. A. @, Moskaiickoro,
Poccnitckas Qepepanns, 197198, Cankr-Ilerepbypr, KpaHosckas yi., 13

VI3n0XeH MOAXOJ, K MHTETPANbHOI OLlEHKe YCTOMYMBOCTU JTAHAMADTOB IPYU CO3TAHUM Cellb-
CKOXO3S/ICTBEHHBIX YTOAMII IIPUPOSHO-aIPAPHBIX CUCTEM IO3BOJIAIOIINIT YYUTBIBATh CIIOCOOHOCTD
HaHHHIa(bTOB BBIIIOZTHATDH 3aJlaBA€MbI€ MM COLMA/IbHO-3KOHOMUYECCKNE q)yHKlU/II/I, peann3oBbIBaTh
LIe/IM 3KOJIOTMYECKOT0 HOPMUPOBAHMS, SKOMIOTO-reorpad4ecKoro MpOrHO3MPOBAHNUS 1 SKCIIEPTH-
3bl. Bubmorp. 20 HasB. V. 4. Ta6m. 4.

Kntouesvie cnosa: MHTerpanbHasi OLleHKA yCTOYMBOCTH, GYIO/IOIMYecKoe pasHoO6pasue, SKOTOH,
MHJIEKC YCTOMYMBOCTH, 9KONOTO-TeOXMMMYeCcKas YCTOINYMBOCTD, reoMopdomorndeckas yCTONdm-
BOCTb, yCTO]?‘[‘{MBOCTb K SpOSI/IOHHOMY CMI)IBY.
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This article describes an approach to the integrated assessment of sustainability of landscapes in the
creation of agricultural lands of natural agricultural systems. This includes: assessing the sustainability
of soil and vegetation to the simplification of the structure, assessment of soil stability to heavy metals
contamination and acidification, and assessing the resistance of soils to erosion flushing. The approach
developed here allows us to consider the ability of landscapes to fulfill a set socio-economic functions
while preserving life support functions, in order to realize objectives of environmental regulation, eco-
geographical forecasting and professional assessment. Refs 20. Figs 4. Tables 4.
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B Hacrosiiee BpeMs aKTyasIbHelllIelt 3aadeii reorpaguyecKux UCCIeSOBaHNI sIB-
nseTcsl pa3paboTKa IMOAXOA0B K OLleHKe YCTOMYMBOCTY TaHAIA(TOB IIpU aHTPOIOTeH-
HOM OCBOEHWM TEPPUTOPUN. B TeopeTndyecknx v pUKIagHBIX TeorpapudecKmx NCCIeso-
BaHMAX OL[eHKe YCTOMYMBOCTY IAaHALIaTOB ye/ieHo ocoboe BHMMaHue. PaspaboTke ee
MEeTOJIONIOTMN TOCBAIeHa oOIpHasA nureparypa. OfHaKO MeTofYecKe paspaboTku
10 OIleHKe YCTOYMBOCTY JIAHAAPTOB K aHTPOIIOTeHHbIM Harpy3KaM HEMHOTOYVIC/IeH-
HBI 1 B CBOEM OOJIbIIMHCTBE CBA3AHBI C OLIEHKOI /IMIIIb OT/eIbHBIX ITOKa3aTeseil. B casn
C 9TVM 6O/IBIION MHTEPEC NIPeACTaB/IAeT pa3paboTKa IIOIXO/I0B K MHTETPaIbHOI OljeHKe
YCTOITYMBOCTY NMaHAIIA(TOB NPV GOPMUPOBAHUY CENTbCKOXO3ANCTBEHHBIX YTOAWIT IIPY-
POIHO-arpapHBIX CUCTEM.

OueHnBaHNe IPUPOSHBIX TeJI 11 ABJICHWIT ABJIACTCS OFHOM 13 GOpM OTpaskeHNA B3a-
MIMOJEVICTBIS MeX/y 00111eCTBOM U Ipupoyoii. ITo mposiB/IeHNI0 IPU3HAKOB CUCTEMHO-
CTIU OLIEHKM MOTYT OBITh pasfie/ieHbl Ha YacTHbIE, KOMIUIEKCHbIe, MHOTOKPUTEPHa/IbHbIe
U MHTeTpaJbHBbIe.
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YacTHbIe OLEHKM NPECTAB/IAIT OO0 COIOCTaB/IeHNe OTHEIbHBIX MCXOHBIX Xa-
PAKTEPUCTUK C IPUHATBIMUI q)OHOBbIMI/I ypOBHHMI/I " HOpMaMMu. 3TO, Kak IIpaBMIJIO, II10-
KOMIIOHEHTHBIE OLIeHK, OIIpefie/IAIolye MOMTOKUTENbHYIO WIN OTPULIATEe/IbHYIO 3HAYM-
MOCTb OG'beKTa. OHM COCTABIAIOT OCHOBy KOMIIIEKCHBIX VI MHOTOKPUTEPMATIbHBIX OLiE-
HOK [1-3].

KommnnexkcHbie OLI€CHKM B OT/IN4YlME OT YaCTHBIX ycTaHaBTII/IBa}OT 3HAYMIMOCTDb O6'beKTa
110 COBOKYITHOCTM TIOKa3arerneii [4, 5]. TepMuH cOBOKYIHOCTb 0003HauYaeT MHOXKECTBO
HOKasaresiell, 06/1aaloMX HeKOTOPbIMYU OOIMMM CBOICTBAMY, CYILeCTBEHHBIMU [I/LS
XapaKTepUCTUKM 0ObeKTa, HO He 00s3aTeIbHO HAXOAAMIMMIMCSA B CUCTEMHBIX CBA3AX
prI‘ C prI‘OM. KommniekcHbie OLI€HKMN, KaK IIPpaBUJIO, HE AB/IAOTCA CUCTEMHBIMY, TaK KaK
HOHATNA «KOMIUIEKC» M «CUCTeMa» He TOKIECTBEHHBI APYT Apyry. OTo Hamboee mep-
CIIEKTMBHbIC, HO HAIMEHEE pa3pa60TaHHbIe n yHI/I(i)]/ILU/IpOBaHHbIe OLICHKMN.

MHorokpuTepuanbHble (CMHTETIYECKIEe) OLeHK) YCTaHAB/INBAIOT 3HAYMMOCTD 00'b-
eKTa ITyTeM IIOCTPOEHNS BEKTOPa 3HAUeHNT HOPMIPOBAHHbIX IIOKa3aTesell, XapaKTepu-
3YIOLIVX JaHHbI 0O'bEKT, VIM ITyTeM CBePThIBAHNA MHPOPMALINY O COCTOSHUM 00beKTa
B BIJIe HEKOTOPOII (PYHKIIVIM >KeTaTeIbHOCTIL.

TepMMH «MHOTOKpUTEpUATbHASL OLIEHKA» OTPAXKAET METOHOTOIMYECKYI0 OCHOBY
OLCHKI COCTOAHUA U BOS,[[eI‘/‘[CTBI/IH Ha IIpUPpOAHbIE SKOCUCTEMDI, C IIOMOIIbPIO ITIOCTPO-
€HIUA CBOMHBIX (MHTETPA/NbHBIX) ITOKa3aTeNleil IO COBOKYIHOCTM perpe3eHTAaTUBHBIX
KpuTepues oLeHuBaHus [1, 2-5]. OTOT TepMMUH OTpaXKaeT ellje OffHY 0COOEHHOCTDb CO-
BPEMEHHOTO 9Talla MOHITOPVHIA IIPYPONHBIX M aHTPOIIOTEHHBIX CHCTEM — IepeXof OT
KayeCTBEHHDIX K/1accuUKaLMil ¥ TUIIM3ALNI K pa3paboTKe IIKaI COCTOSHNA (KayecTBa,
3arpA3SHEHMA 1 T.11.) /IS JOCTATOYHO OO/IBIIOTO IIepevHs KpUTEepHeB, XapaKTepU3YIOIX
IPUPOJHbIE AHTPOIIOTeHHO-TPaHCPOPMIUPOBAHHBIE CUCTEMBI U1 MX CBOJICTBA Ha pas/Ind-
HBIX 3TaIaX Pa3BUTHA CUCTEM.

VHTerpanpHas olleHKa IIpefjIoaraeT Hajaudye 9Tara, CBI3aHHOTO C 00'beAMHeHIeM
B OJTHO IIe/I0€ paHee PasHOPONHBIX (MHOTOKPUTEpPUAIbHbIX) OLIEHOK C y4eTOM UX BK/Iafia
B 00111yI0 OLIeHKY [6]. B ciyyae mpupoaHoil cpefibl 3HAYMMOCTb OTHE/IBHBIX KpUTEpUeB
TPafINIIVIOHHO OLIEHNBAETCA C IIOMOIIbIO CPABHUTEIbHBIX CY>KIEHMIT THUIIA «JaHHBII K-
Tepuii 60j1ee BaXkeH i 001L[eil OLIeHKM, YeM [IPYTOii KPUTepUit» I «TaHHbIe KPUTEPUN
UIMEIOT OJVMHAKOBYI0 3HAYMMOCTD /ISl MHTETPATbHON OLIeHKN» M T.1I. Takyum obpasom,
3HAYMMOCTD OT[IE€/IbHBIX KPUTEPUEB Yalll€ BCETO U3MEPAETCA 110 HEe4YMCIIOBOM (Op,T_U/IHaTIb-
HOI1, OPAAKOBOI1) IIIKasIe MM BCeM KPUTEPVAM HaBA3BIBAETCA PaBEHCTBO IPUOPUTETOB
Ol CHVBaHUA. B prI‘I/IX CTIy‘IaHX MCCIenoBaTeb 3afa€T MHTEPBA/Ibl BO3MOXXHOTO Bapbli-
POBaHUs BECOBBIX K03 PULIMEHTOB.

B nmpupopononp30BaHuy TEPMIUH YCTOMYMBOCTD UCIIONb3YeTCS B CIEAYIOIIVX 3Ha-
YEeHWAX: UHEPMHOCMb — CIIOCOOHOCTDb 9KOCKCTEM, GOPMUPYIOMNX TaHAMIADT, COXpa-
HATDH IIpY BHENITHEM BOSHCﬁ[CTB]/H/I MICXO[JHO€ COCTOAHVIE B TEUEHNE HEKOTOPOT'O BpEMEHN;
NAACMUYHOCMb — CIIOCOOHOCTb 9KOCKUCTEM, (GPOPMUPYIOMINX TaHAA]T, IepeXOaUTh
"3 OOHOTO COCTOAHVA paBHOBECHUA B )lpyroe, COXpaHAAd IIpU 3TOM BHyTpeHHI/Ie CBA3M;
80CCMAHABAUEMOCb — CIIOCOOHOCTD SKOCUCTEM, (POPMUPYIOMINX TaHAmA]T, BO3Bpa-
IAaThCsI B ICXOZHOE COCTOSIHNUE TTOC/Ie BpeMEHHOT0 BHeIlIHero Bo3zericTsys. [lepBble f1Ba
HOHATNA TPAKTYIOTCA KaK afjallTallMOHHAA YCTOMYMBOCTD — CIIOCOOHOCTb 9KOCHUCTEM,
¢dbopMypyIMX TaHAMAPT COXPAHATh VICXORHOE COCTOSIHME WIM IVIAaBHO IIEePeXOAUTDb
B JIpyroe COCTOsIHME, COXPAHsAA IIPU 9TOM BHYTPEHHUE CBA3M, @ TPEThe IMOHATUE — ITO
pereHepanoHHas CltocOOHOCTh IKOCUCTEM [5].
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Teopernueckue u MeTopudeckue pa3pabOTKM MO YCTOMNYMBOCTU TAHAMAPTOB OX-
BaTbIBAIOT JIBa KOMIUIEKCA BONPOCOB. [lep6blii 3aK/M0YaeTCA B IO3HAHUY YCTONYMBOCTYU
U M3MEHYMBOCTY TaHAA(TOB KaK (yHIaMEHTa/lbHOTO CBOVICTBA 0O'bEKTOB peanbHO-
ro Mupa. 3[ech U3y4alTCsl OCHOBHbIE MOHATHS YCTOMYMBOCTY JIAHALIA(TOB U CBA3AH-
HbIe C Heil IpefcTaBaeHNsa 00 UX MHBapuaHTaxX. Bmopoii 3akmoyaeTcs B McCIe0BaHNN
YCTOIYMBOCTY JIAHAWAPTOB K aHTPOIOTEHHBIM BO3AENICTBYUAM. 3/1eCh U3Y4aI0TCs IO -
XOZIbI K OIIpefle/IeHNI0 YCTOIMBOCTY 9KOCUCTeM, (GOPMUPYOLINX JTaHAMIA(DT, BBIABIA-
I0TCsI KPUTEPUM ¥ METOJbI OLIEHKY YCTOVYMBOCTY MaH/AmadTa Ipy pasindHbIX BUAAX
AHTPOIOTEHHOTO OCBOEHM A TEPPUTOPUNL.

IIpyu arpapHOM OCBOEHWM TeppUTOPUM Hambosee aKTMBHOE BO3/EIICTBYUE Ha JIAH/-
madT OKa3bIBAIOT CETbCKOXO3AMCTBEHHBIE YTOMIbA, IPY CO3/IaHNM KOTOPBIX paclaxyBa-
IOTCA 3HAYMTE/IbHbIE IUIOIAZY paHee HEHAPYIIEHHBIX 3eMellb. B pesynbprare pacnaluiku
3eMe/Ib IPOMCXOAMUT 3HAYUTE/IbHOE YIIPOLIEHME CTPYKTYPhl MOYBEHHO-PACTUTENBHOTO
IIOKPOBa, aKTUBU3VMPYIOTCA 3PO3VMOHHbBIE IIPOLIECCHI, A M3-3a BHECEHMA HEKaYeCTBEHHDIX
MJHepaIbHbIX YLOOpeHMI 1 BbIafeHNs 3arPsA3HEHHBIX aTMOC(HEPHBIX 0Ca/IKOB IIPONC-
XOIUT HaKOIUIEHME B IIOYBAX TSXKE/IBIX METAJUIOB M UX 3aKMC/IEHMeE, I03TOMY Ha 3Tale
IpeAIPOeKTHBIX M3bICKaHMIT HeOOXOAMMO OLEHUTb YCTOMYMBOCTD TAHAMA(TOB K Iepe-
YUC/IEHHBIM BbIIIE€ AHTPOIIOTEHHBIM BO3JIEICTBYAM.

Ouenka ycmotivusocmu 1aHouadmos K ynpouleHuro crpykmypot 1046eHHO-pacu-
menvHo20 nokposa. B HacTosee BpeMs OMoIOrMYeckoe pasHooOpasue paccMaTpyBa-
eTCsl KaK BaKHENIIMII KOMIUIEKCHBIV CHCTEMOOOPAsYIOLINIi IPUPORHBII PeCcypc, CIIo-
COOCTBYIOLINIT BBDKVMBAHYIO YeTOBEKA 1 OCYIECTBIEHNIO €T0 9KOHOMIYECKOII [iesTeNb-
HOCTH, KOTOPBII TECHO CBA3aH C [PYTUMY IpUpPOFHbIMU pecypcamu. [To MHeHMIO 6071b-
MIMHCTBA CIEIUATICTOB, /I COXpaHeHus: 610pa3sHo00pasnst MPUPOTHBIX TaHAIIa(TOB
TOCTaTOYHO PEryAMpOBaHUA MPENENTbHO NONYCTUMBIX HaIPY30K Ha IPUPOSHYIO CPERY,
00ecIeunBaoIMX COXpaHeHe TUINYHBIX YCTIOBUIT MeCTOOOUTaHNS (IOpbI U (PayHBL.

IIpy arpapHOM OCBOEHUM TePPUTOPUM IIPOMCXOANUT HeM30eKHOe YIIpOIlleHNe CTPYK-
TYPBI HOYBEHHO-PACTUTEIBHOTO OKPOBA, YTO IPUBOANT K CHIDKEHMIO €T0 OMOIOrMYecKo-
ro pasHoo6pasusA. MHOIMe MccIenoBaTeNny I OpeielleHNs 610TIOTNMIecKoro pasHoobpa-
3us TaHAUAPTOB IIPeJIaraloT MCIOIb30BaTh «9KOTOHBI» — IEPEeXOHbIE 30HBI MEXY OC-
HOBHBIMY PacTUTETbHBIMM CO00IIeCTBaMY [7-12]. DTU 30HBI MOTYT MMETb 3HAYUTETbHYIO
JIMHEHYI0 IPOTsDKeHHOCTh. Kak mpaBuio, 3KOTOHHbIE co0011ecTBa GOPMUPYIOTCS U3 BU-
JIOB OCHOBHBIX PAaCTUTENbHBIX COOOIIECTB, HO MHOT/IA U BUIOB, XapaKTePHBIX TONBKO I
3KOTOHOB. Y1C0 BUIOB U IJIOTHOCTD IOMY/IALMI HEKOTOPBIX U3 HUX B 3KOTOHAX MOXKET
OBITD BBIIIIE, YeM B OCHOBHBIX PaCTUTEIbHBIX COO0IIeCTBaX. YBemdeHne 6110/I0rnIeckoro
PasHO00pasys 1 IVIOTHOCTY JKMBBIX OPTaHM3MOB B 9KOTOHAX IPOVICXOUT U3-3a BO3pac-
TaHMA YMCTIA 9KOTOTMYECKUX HUIIL PacpocTpaHeHHOCTb 5KOTOHOB B IIPMPOJie OTPOMHA,
a ¥IX pOJ/Ib BeChbMa CyIlleCTBeHHA. JTU IepeXOfHbIe IIPOCTPAHCTBA MIMEIOT CIIEI(UUeCcKYI0
CTPYKTYpY, 00eCIeurBaloIlyl0 cOXpaHeHue OMONIOrMYecKoro pasHooOpasys IOYBEHHO-
PacTUTEIBHOTO OKPOBAa. DKOTOHHbIE CUCTEMbI 00/IaJIaAl0T 0COOBIM COCTABOM, CTPYKTYPOIt
U MEXaHM3MaMM YCTOMYIMBOCTH, OTIMYAIOIIMMIICA OT 30Ha/IbHBIX 9KOCHCTEM.

Ba>xHbI1 BKIaJ] B 00/IaCTV Pa3BUTHSI TEOPUM 9KOTOHOB Ob1 ciiennaH B. C. 3aseTaeBbIM
[13]. ITo ero MHeHMIO, 9KOTOH MO>KHO pacCMaTpUBaTh Kak crienyuduaecKuii mpuposHbIit
MHCTPYMEHT, 00€eCIIeYBAIOLINIL IIPU YIPOLIEHUM CTPYKTYPbI IIOYBEHHO-PACTUTEIBHOTO
HOKpOBa KOMIIEHCHPYIOIee BIMAHNE Ha YCTONYMBOCTD PACTUTENbHBIX COOOIIECTB I KaK
CIe[ICTBYIE BCETO NaHAmA(Ta B I[eJIOM.
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J/141 oLleHKM yCTOITYMBOCTY TAaHAMADTOB K YIPOIIEHNIO CTPYKTYPBI HIOUBEHHO-PaC-
TUTENbHOTO OKPOBa IpeflaraeTcs MUCIO/Ib30BaTh 3aBUCHMOCTD

]jk :DijVd+Kjk><V ,

rae Jjx — MHIEKC, XapaKTepusyoIuii yCTONYMBOCTD j-TO MaHAmA(Ta K YIPOIIEHNIO
CTPYKTYPBI NOYBEHHO-PACTUTENBHOTO NMOKPOBa; Djx — Apo6HOCTD j-ro maHmmadTa;
Kjx — xoHTpacTHOCTD j-ro manpmadra; Vi, Vi — BecoBble K0aduumeHThI, XapakTepn-
3ylolye CTelleHb BIMSHUSA COOTBETCTBEHHO APOOHOCTYM M KOHTPACTHOCTH JaHAImadTa
Ha €T0 YCTOMYMBOCTD K YIIPOLIEHNIO CTPYKTYPbI IOYBEHHO-PACTUTENBHOTO TOKPOBA;

max’

D, =C;/C
n

Ci :Z;Spf/sj’
=

rie Cjx — CTIOXXHOCTD CTPYKTYPBHI j-r0 MaHAmadTa; s,; — I/IONIA/lb p-TO IKOTOHA, PACIIo-
JIOKEHHOTO B IpefieNiax j-To maHamadra, ra; §; — miomab j-ro maaamadra, ra; Cpa —
MaKCUMa/bHasA CTTOXXHOCTb CTPYKTYPBI TaHAIIA(TOB, PACIIONOKEHHBIX B IIpefielaX U3-
y4aeMOTO perioHa;

Kjk = ij /Qmax’
Q=2 by %y 1 D5,
p=1 p=1

rae Qjx — CTeleHb OTINYMA SKOTOHOB j-TO TaHAMA(Ta OT OCHOBHBIX PaCTUTENLHbIX CO-
061ecTB; byj — 6a1, XapaKTepU3YIOIWil CTeNleHb OTINYMA OCHOBHBIX PaCcTUTETbHBIX
coo61ecTs, GOPMUPYIOUMX P-il IKOTOH; Qmax — MaKCHMaJIbHAs CTENIeHb OTINYMA 9KO-
TOHOB B JTaH/AIIA(TaX, PACIIOTIOXKEHHBIX B IIPee/iax M3y4aeMOro perioHa.

ITocne ompepeneHNst MHAEKCOB YCTOMYMBOCTU NTaHAMA(PTOB K YIPOLIEHNIO CTPYK-
TYPBI HOYBEHHO-PACTUTEIBHOTO ITOKPOBA OHY PACIIPENEIAIOTCA 10 K/IACCAM YCTOMINBO-
CTU B COOTBETCTBUM C KBaIMMETPUIECKOI IIIKAJION, IPUBEINEHHOIT B Tab1. 1.

Tabnuya 1. KBanumerpudyeckas mikama
VI OIIpefieNIeHNs K/IaCCOB YCTOMYMBOCTY TaHAIIadTOB
K YIIPOLIEHHUIO CTPYKTYPBI IOYBEHHO-PACTUTETLHOTO IIOKPOBa

Knacc ycroituusoctu Mupekc ycroianBocT
OueHb BBICOKUIT 0,8-1,0
Boicokuin 0,6-0,8
Cpenunit 0,4-0,6
Hwusknit 0,2-0,4
OueHb HUBKUIT 0,0-0,2

Ouenka ycmotiuueocmu 1aH0uAaPmos K 3azpAsHeHUI0 1046 MANEbIMU MeMAIaMU
U 3aKucneHur0. B JaHHOM ciydae IIOf; YCTOMYMBOCTBIO IOHMMAETCSI He TIOTEeHI{MaTbHbII
3amac 6y¢pepHOCTH TIO0YB, a CKOPOCTD MX «CAaMOOUYMILEHNSI» OT IIPOJYKTOB TEXHOTE€He3a,
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T.€e. MX CIIOCOOHOCTh K BOCCTAHOBJIEHMIO CBOETO HOPMA/IbHOTO (GYHKIMOHMPOBAHNS
(HOpMaM3aLym) MoCye MpeKpalleHs aHTPOIIOTeHHOTO BO3/Ie/ICTBUA.

CormacHO maHHBIM paboTel [14] mpu 9TOM IOKa3aTe/leM CTeleHM YCTOMIMBOCTI
HOYBBI K TEXHOTEHHOMY BO3JE/ICTBUIO SBJISETCA HMPOJO/DKUTENIPHOCTD IIEPUOLA BOC-
CTAQHOBJIEHNS [IOYBOJT CBOETO MCXOZHOTO TEOXMMIYECKOTO cOCTOsiHMA. CriefoBaTe/IbHO,
Ha ycTO];I‘-H/IBOCTb II0YB K 3arpA3HEHMNIO TAKE/IbIMM META//IaMIU U 3aKNCIE€HUNIO Hapﬂuy
C TEOXMMIYECKIMI [IOKa3aTe/sIMI BIVSIET ¥ MX MECTOIO/IOKEHe B TAaHAIIadTHO-Teo-
rpaMuecKoM IPOCTPAHCTBE.

PaspaboraHHas MOJie/Ib OCHOBBIBAETCS Ha 3aBUCHMOCTY CBOJICTB IIOYB OT HAKOILTe-
HUA B HUX HOCTyHa}OHH/IX C TEXHOT€HHBbIMMU IIOTOKaMU XVMMNYECKUX BCIIECTB, a TAKXXE
UX ZOCTYIMHOCTHM Jyisi OMOThL. IIpy MpakTHYeCKON peannsanyy MOJENN ee IapaMeTpsl
JIO/DKHBI BBIOMPATbCS U3 UMEIOIMXCS B JIUTepaType JaHHBIX PerpecCHOHHOIO aHanm3a
1 K09 UIMEHTOB KOPPEJLALINI MEX/Y CBOMICTBAMY IT0YB, O/{BVDKHOCTHIO XMMUYECKUX
BellleCTB 1 HAKOIUICHNEM UX B 61oMacce Ky/IbTYPHBIX pacTeHnit. IIpu aToM paHxuposa-
Hie 1 6a/UIbHasI OlleHKA [T0YBEHHBIX TAPAMETPOB JO/DKHBI OCYIIECTBIIATHCS C MCIIOIb30-
BaHIeM MeTOJ0B 9KCIIEPTHOTO aHA/IN3a.

C y4eTOM BBILIEN3TIOKEHHOTO IJIs OIpefeNeHysl yCTONYMBOCTY MOYB K 3arpsisHe-
HUIO TSDKEJIBIMIU MeTa/l/IaMM U 3aKMC/IEHUIO IIPe/IaraeTcsl UCIIONb30BaTh CIeAYIOIye 3a-
BUCUMOCTH:

U, =KxV, +RxV,

U,=MxV_ +RxV,

roe Uy, U, — 6amn, XapaKTEPU3YIOIMIA YCTONYMBOCTD IIOYBEHHOTO BbIJle/Ia COOTBET-
CTBEHHO K 3aKMC/IEHMIO U K 3arpsI3HEHNIO TsDKenbIMu MeTamnamu; K, M — 6ain, xapak-
TEPUSYIOLINIT 9KOTOTO-TEOXMMUYECKYI0 YCTOMIMBOCTD IOYBEHHOTO BbIe/Ia COOTBET-
CTBEHHO K 3aKMC/IEHUIO ¥ K 3arpsI3HEHMIO TsDKeNbIMu Metamnamu; Vi, Vi, — BecoBoit
K09 GUIVEHT, XapaKTepU3YIOLINIi BIVSHIE TeOXMMIYECKIX 0COOEHHOCTEl! II0YB Ha X
YCTOIYMBOCTD COOTBETCTBEHHO K 3aKMC/ICHNUIO U K 3aTP3HEHNIO TSDKETBIMU MeTa/lIaMiu
(B HameM crmydae — 0,6); R — 6a1, XapaKTepusyomuii reoMOp¢ONIOrMIecKyI0 YCTO-
YMBOCTDb [IOYBEHHOTO BBIfie/Ia K 3aKMC/IEHNUIO U K 3arPSISHEHNIO TSDKEIBIMIU MeTa/lIaMu;
V, — BecoBoit KO3 PuIMeHT, XapaKTepU3YIOLil BIVsHIE TeOMOPOITOTMIECKIX 0CO-
OeHHOCTeIl TEPPUTOPUY HA YCTONYMBOCTD IIOYB K 3aKVC/IEHNUIO U K 3arPsI3HEHNIO TsKe-
JIBIMU MeTa/UIaMy (B HameM ciydae — 0,4) [15].

[l/1s1 onipesenieHIst 9KOTIOTO-TeOXMMIYECKOI YCTOMYMBOCTY TOYBEHHOTO BBIEIA CO-
OTBETCTBEHHO K 3aKVUC/IEHUIO 1 3aTPsI3HEHNIO TSDKETBIMI MeTajl/IaMy TIpefiIaraeTcst c-
MOIb30BATh IMIIMPUIECKUE 3aBUCUMOCTH, IIPUBeeHHble B paboTax [16, 17]:

K=[(a+al)/(o+z+06)]/[(0+e+006+K+c+08)/(a+al)],
M=[(a+o08+m)/(0o+z+¢e)]/[(0+2+e+al+x+c)/(a+o08+m)],

rme K, M — ypoBeHb 3KOJIOTO-TeOXMMMUYECKON YCTONYMBOCTU IOYB COOTBETCTBEHHO
K 3aKVMCJIEHNIO U K 3aTrpA3HEHNIO TAKE/IbIMU METaJlZIaMI; d — BIIVAHNE KNCTOTHO-1IE/T0T -
HBIX yC/IOBUIL Ha YCTOMYMBOCTD MOYBBI K KMC/IOTHBIM BO3ZENICTBUAM U K 3arpA3HEHUIO
TsDKEJIBIMY MeTajVIaMU; M — BJIVsIHME BEYHOI MepP3JIOTH B Ipepenax cnos 0-100 cMm Ha
YCTOMYMBOCTD MTOYBBI K 3aIPsA3HEHMIO TSDKETBIMU MeTa/liaMy; al — BVsIHMe aMOPQHbIX
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TUIPOKCHUIOB Fe + Al Ha YCTOi[‘{VIBOCTb IIOYBbBI K KMCIOTHBIM BOSI[Cﬁ[CTBI/IHM U K 3arpsas-
HEHUIO TAKE/IbIMM METa/l/IaMMU; O, ¢ — BINAHVIE MOITHOCTY TOPM30HTOB COOTBETCTBEHHO
O+AOwu A Ha YCTOﬁIQMBOCTb IIOYBbBI K KMCJIOTHBIM BO3,I[CI7[CTBI/IHM U K 3arpsA3HEHUIO TA-
JKE€IbIMM META/IJIaMMU; € — BJIVAHME €EMKOCTU IIOT/IOIEHNIA KaTOHOB, HAXOAAIMXCA B I'y-
MYCOBOM I'OPU30HTE 1 TOPU3OHTE AO, Ha YCTOVI‘{I/IBOCTb ITIOYBBI K 3arpA3HEHUIO TAXKE/IbI-
MU METalylaMI; 06 — BIUAHKE CYMMbI 0OMEHHBIX OCHOBAHUIT B OpraHM4YeCKNx u rymy-
COBBIX TOPM30OHTAaX Ha YCTOIZ‘{I/IBOCTb IIOYBBI K KMICIOTHBIM BOSI[C]ZCTBI/IHM; K — BIINIAHUE
MEKINXCA B IIOYBE Kap6OHaTOB Ha €¢ yCTO]?I‘U/IBOCTb K KMCIIOTHBIM BOS,T_[CIU/ICTBI/IHM n
K 3arpA3HEHMIO TAXKE/IbIMU METAJ//IaMU; ¢ — BJIMAHME CONEPIKALIETOCA B II0YBE obMeH-
Horo Na Ha ee YCTO]Z‘{MBOCTB K KNC/IOTHBIM BOSI[eI‘/'[CTB]/IHM U K 3arpA3HEHNIO TAKE/IbIMI
METa/laMI; 08 — BIIMAHNME OKMCIINTEIbHO-BOCCTAHOBUTECIbHDBIX YCHOBM]Z Ha YCTOﬁqM-
BOCTb ITIOYBbBI K KMC/IOTHBIM BO3H€]7ICTBI/IHM " K 3arpA3HEHNIO TAXKE/IbIMU METaJIJIaMIL.

FeOMopd)onormquKaﬂ YCTO]7[‘~II/[BOCT]':> TIOYBEHHOTO Bbl/i€/1a K 3arpA3HEHNIO TAKE/IbI-
MU ME€Ta/UIaMU U 3aKNC/IEHNIO paCCUINTBIBAETCA 110 3aBUICMOCTI

R=Zn:sj><Y.,
j=1

rie R — 6a1, XapakTepusyomuili reoMopdONIOrnIecKy0 YCTONUNBOCTD TOYBEHHOTO
BbIJIe/Ia K 3aKMC/IEHNIO U K 3arPA3HEHNIO TsHKEIbIMMU MeTajlIaMu; S; — OIS 3eMeNb C j-M
yKmoHOM; Y; — 6ai, XapaKTepu3yomuii CTelleHb BAMAHUA j-TO YKJIOHA Ha yCTONYN-
BOCTb II0YB K 3aKVC/IEHUIO U 3aIPS3HEHNIO TSDKEIBIMM MeTajUIaMu (Taor. 2).

Tabnuya 2. BiuaHMe YKIOHOB perbeda Ha yCTONYMBOCTD II0YB
K 3aKMCTIEHUIO Y 3aTPA3HEHMIO TSDKETBIMI MeTa/IaMu

Ipagauuu ykioHoB penbeda, % bann BnuAHNMA Ha YCTONYMBOCTD
6onee 12,25 10
8,75-12,25 8
5,25-8,75 6
1,75-5,25 4
0-1,75 2

HOHy‘IeHHbIe JJIA IIOYBE€HHDBIX BbIJIC/IOB B3BCIICHHDIC 6a}IHbI ycTOﬁ[‘H/IBOCTI/I K 3aKIcC-
JICHUIO U 3arpPsISHEHMIO TSDKEIBIMM MeTa/UTaMy 0000Ia0TCs Ha TaHAAaQTHOM YpOBHe
C VICIIO/Ib30BaHVeM (GOPMYJIbI

n
ﬂto = ZUd xQ; 4>
d=1

e ﬂto — MHJAEKC YCTOMYUBOCTH t-ro MaHAuadra K 3aKUCTEHUIO U 3arps3HEHNIO T-
JKenpIMy MeTa/utamy; Uy — 6ajil, XapaKTepusyIouil YCTONYNBOCTD d-TO MMOYBEHHOTO
BbIfIe/Ia K 3aKVMCTIEHVIO U 3aTPA3HEHUIO TsDKeNbIMU MeTawtamMy; Quqg — HOJs B £-M JIaHJ-
madre MOYBEHHBIX BBIJIE/IOB € d-M 6aJ/IOM YCTONYMBOCTIL.

ITocne ompepnenennsi MHAEKCOB YCTOMYMBOCTU TaHALIA(TOB K 3aKMUCIIEHMIO U 3a-
TPA3SHEHUIO TsDKENbIMU METa/llaMi OHM PacIpefiefIATCA M0 KaaccaM YCTOMYMBOCTU
B COOTBETCTBUY C KBaIMMETPUIECKO LIKAJION, IPUBEJEHHOI B Ta0I. 3.
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Tabnuya 3. KBanumerpudeckas LIKaa Jji OLeHKN YCTONYNBOCTI
IIaHHIIIa(l)TOB K 3arp;13HeHmo TSAXKENbIMU MeTa/l/IaMU U 3aKUCII€CHIIO

3arpsasHeHMe TAKeTbIMU MeTa/IaMU 3akucneHnne Mo4YB
Kmacc Nupexc Kmacc 170:01 (S
YCTOMYNBOCTH YCTOMYMBOCTH YCTOMYUBOCTH YCTOMYMBOCTI

OueHb BICOKUIT MeHee 0,1 OueHb BBICOKMIT menee 0,15
Boicokuit 0,1-0,5 Boicokmit 0,15-0,50
Cpenumnii 0,5-1,5 Cpenamit 0,50-2,00
Husknit 1,5-3,0 Huskwnin 2,00-5,00
OueHb HU3KMIT 6ornee 3,0 OueHb HU3KUIL 6onee 5,00

Ouenika ycmotiuugocmu 1aHo0uagdmos x Ipo3UoOHHOMY cmvigy nous. Ilox ycroitanpo-
CTbIO }IaHHHIa(l)TOB K CMbIBy II0YB JOXIOEBbIMI OCagKaMU IIOHMMAETCA UX CHOCO6HOCTb
IPOTUBOCTOATD IIpOLleccaM CMBIBA.

B ocHOBy pacueToB mpefaraercs 3aKJajbplBaTb 3MIMPUYECKYI0 3aBMCUMOCTD
[15, 18, 19]

g,=DxP;xRxK,,

I7ie g, — CMBIB IIOYBHI C IIOYBEHHOTO BBIfIe/Ia OT CTOKA JJO>K/IEBBIX OCA/IKOB, T(ra X TO1);
D — 3p0o3uoHHbI MOTEHIMAN JOXKAEBBIX 0CaIkoB; Py — cMBIBaeMOCTb ITOYBHI Ha €fiM-
HUIY 9pO3UOHHOTO IOTEHIIMAA, T/Ta; R — 3p031MOHHBII oTeHMan penbeda; Ky — 6e3-
pasMepHbIT K03QPULVEHT, YYUTHIBAIOIINII TIOYBO3AIUTHBIE CBOJICTBA PACTUTE/IBHOTO
IIOKPOBa M arPOTEXHMKI.

IIpepnaraeMas 3aBUCMMOCTD PEKOMEH/IOBaHA IJIs OLEHKM YCTOMYMBOCTM IIOYB
K 9pO3UOHHOMY CMBIBY IIOTOMY, YTO OHa Hanbojlee premiaeMa Kak B OTHOIICHNY 3aTpar
Ha IIPOU3BOJICTBO PacyeTOB, TaK I IT0 BO3MOXXHOCTH MOTydeHNs MH(opManum, Heobxo-
IVIMOV JI/I UX peanmsauuin. PesynbraTbl pacyeToB, BBIIIOJHEHHbIX 110 JAHHOM MOZENN
711 KOHTPO/IBHBIX Y4aCTKOB, XOPOLIO COITIACYIOTCA C PE3Y/IbTaTaMI Pacu€TOB, OTy4eH-
HBIMM /IS TeX JKe Y4acTKOB 110 TeopeTndeckoit Mogpenu L. E. Mupixynasbl. Koagdumm-
eHT Koppernsanuu cocrasiser 0,95-0,96 [19].

OxapakTepusyeM IoKa3aTeny IpUBeSEeHHOI SMIMPUIECKOI 3aBUCUMOCTI.

OPpO3MOHHBII NOTEHIMAN TOXKAEBBIX OCAJKOB IpeACTaB/AeT cO60I CyMMY IIpOuU3-
BEJCHNII KMHETUYECKOI SHEPTUM JOXKTEN Ha MX MaKCMMaNbHY0 30-MUHYTHYIO MHTEH-
cnBHOCTB. OH ompepienseTcs 1o popmye

D=0,25841H x i3, -0,14921,

rge H — ci1oi1 BbIIaBIINMX OCAJIKOB, MM; i30 — MaKCHMMaJIbHas MHTEHCUBHOCTD IOXKAA 3a
30-MMHYTHBI MHTEPBaJl BpEMEHU, MM/MUH.

Ina moxpeit ¢ MakCUMalbHOI MHTEHCUBHOCTbIO MeHee 0,1 MM/MMH 3pO3MOHHDIN
HOTEHIMA CIef{yeT BBIYMC/IATD 110 3aBUCUMOCTSM, 13 paborsl [20], Tak Kak IpencTaB-
JIEHHAs HaMM 3aBYICMMOCTD JJa€T B TAHHOM C/Iydae 3aHV KEHHbIe pe3ynbTarhl. ITpu onpe-
JieTIeHUM TIOTeHI{MasIa B pacyeT IPMHUMAIOTCS JOXKAN CO cloeM ocafkoB 10 MM u 6onee,
TaK KaK MeHee 3Ha4UTe/IbHbIEe OCA[JKV He BbI3bIBAIOT 3aMETHOI'O CMbIBA.

PaccunTaHHbIe 3Ha4eHM s 5PO3MOHHOrO NMOTEHIMANA JOXKIEBbIX OCaJJKOB HAHOCATCSA
Ha KapTorpapuyecKylo OCHOBY C IPUBS3KOI K METEOCTAHIVIAM, IO JAHHBIM KOTOPBIX
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BBITIO/THAJIVCH PACYeThl, TIOC/IE YeTO COCTAB/IACTCS M30/IMHeHasA KapTa 9PO3MOHHOTO I10-
TeHIMana SOXAEBbIX ocagkoB. Ha puc. 1 mpusefeHa kKapTa 3pO3MOHHOTO IOTEHI[MaIa
IOXKIEBBIX 0CaJKOB ceBepo-3anana Poccunm [18].

4.
&

; lerp0saBogek
Tladoucioe = gr’:e:tcxe
03¢po ‘\ 2V Gsepo

\ ~7

A Canr-TNevepbypr \
p)

Q7L ’
L

L

t
Ho/a_rdpo;( \‘

7 )
5'\ 3 r"j"/,/}"finb
R s ‘m

Puc. 1. KapTa 9PO3MOHHOI'0 IIOTEHIIMAIA TOXIAEBBIX OCATKOB
CE€BEpO-3allaga Poccun

CMBIBaeMOCTD II0YB OIIpefessieTcs o rpaduKy, npencTaBieHHOMY Ha puc. 2 [18],
C UCIIO/Ib30BaHMEM JJaHHbBIX O COAEP>KaHMN B HUX II€CKa 1 r'yMyca.

OpO3MOHHBII MOTeHLMan penbeda XapaKTepudyeT MHTEHCUBHOCTb CMBIBA IIOYB
B 3aBMCVMOCTY OT KPYTM3HBI ¥ IIPOTSXKEHHOCTM CKJIOHOB. JINiA €ro ompeneneHns uc-
HO/Ib3yeTCs rpaduK, MpeACTaB/IeHHBI Ha puc. 3.

M3MCPCHI/IC J/IHBI CKJIOHOB 1 YK/IOHOB penbe<1)a PEKOMEHAYETCA BBIIIOTIHATD B IIP€-
enax MCCeyeMbIX TaHAIIa( THBIX BBILEIOB C YICIIONb30BaHMeM IIPOrPaMMHOr0 obecIie-
4yeHMs1 reoH(pOPMaLMOHHOI cucTeMbl. IIpy 9TOM B KaX/JOM JTaHAIIAGTHOM BBIfieIe Ha
KBaJpaTHbII KUTOMETP HEOOXOIMMO OIpPEReNUTb 2—4 TOUKM, YTO 00eCIIeunT Morper-
HOCTb 3HaueHMsI SPO3MOHHOrO NoTeHInana penbeda B penenax 10 %.

Pacuer ko3¢ duiyeHTa MOYBO3ALUINTHBIX CBOJICTB PACTUTENBHOTO IIOKPOBA 1 arpo-
TEeXHMKI OCYIeCTB/IAeTCS 10 popmyre

K, =[O, D;,; %P}, ; 110000)x F;]/100,
=1 =l

e D! i 3PO3MOHHDIN TOTEHIINAII JOXK/IEBBIX OCaJJKOB B i-J1 IEPUOJ, pa3BUTUA j-Vi TPYTI-
. ' P .o
bl KynbTyp; Py ;i K09 PULVEHT CMbIBA IIOYBBI B i-Ji IEPYOJ, PasBUTHS j-II TPYIIIIbI
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Puc. 3. Tpaduk J/1a onpepeneHns 5pO3UOHHOTO IIOTeHIMaa penbeda
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KynbTyp, %; Fj — mmomanb moceBoB O j-i TPYNIION KyIbTYP, Ida; j — BO3Je/NbIBaeMble
TPYIIIBI KYIBTYP j= 1, m; i — MepuoMIbl BO3AENbIBAHNUA TPYIII KyIbTYp i= 1, 1.
[TonyueHHbIe /1 IOYBEHHBIX BBI/IETIOB 3HAYEHA 9PO3MOHHOTO CMbIBA II0YB 0600-
I[AIOTCA Ha TaHAUAPTHOM YPOBHE C VICIIONb30BAHMEM CIIeMYIOIeil 3aBUCHMOCTH:
n

0_
G, —ng xXQ, 45
d=1
e Gl? — CMBIB TIOYBBI C -T0 MaHAmAPTa OT CTOKA TOXKIEBBIX OCATKOB, T(ra X Tof);

g, — CMBIB IIOYBBI C d-r0O OYBEHHOTO BbIfIe/Ia OT CTOKA JOXKIEBBIX OCA/IKOB, T(IaXTOx);
Q4 — poinA B t-M JTaHAIIATE HOYBEHHBIX BBIJIETIOB C d-M 3HaU€HUEM CMbIBA ITOYBBI.

ITocme ompenenenys 3HaYeHMIT CMbIBA MOYBBI JIA JIAHAUIA(TOB OHU pacHpefens-
IOTCA II0 KJIaCCaM YCTOMYMBOCTU B COOTBETCTBUM C KBaIMMETPUYECKON IIKAJIONM, IIpU-
BeeHHOI1 B Ta071. 4.

Tabnuya 4. KBanumeTpudeckas Kaa Jisi ONpesene s
K/IaCCOB YCTOIYMBOCTY TAHAMIAQTOB K 3pO3IOHHOMY CMbIBY II0YB

Knacc ycroitunsoctu CMBbIB 10YBBI, T(Ta X TOJT)

OueHb BBICOKMIL 0-1

Boicokmit 1-2

Cpengunii 2-4

Huskuit 4-6

OueHb HU3KUII 6oree 6
YcroitunBocTbh VHpieKc yCToMIMBOCTHI K YIPOLIEHIIO
K YIPOILEHNIO CTPYKTYpPbI PaCTUTENbHOTO OKPOBA

YcTomunBoCTh .
VIH[ieKC YCTOMYMBOCTY K 3aTPSI3HEHNIO

MaHmadTa B oM MOYB TsDKE/IBIMU METajl/IaMuU
YcroitanBocTh
K 3arpsA3HEHNI0
7 3aKMCTICHNTO VHpekc ycTOMUMBOCTY K 3aKUCTICHUIO
~ mous
1 yposenb 2 ypoBeHb 3 ypoBeHb |

Puc. 4. DparMeHT «fiepeBa CBOJICTB», MICIOIb3yeMOTrO /IS OLEHK! YCTONYMBOCTY NaHAWADTOB IIpK
CO3/IaHUM CETbCKOXO03:AICTBEHHbIX YTOAMII IPUPOIHO-aTPAPHBIX CHCTEM

WnmezpanvHas ouenka ycmoudusocmu naHowadmos npu co30aHuu Cenbckoxo-
3aticmeeHHbix yeooutl. IlpakTudeckas peamusanys IPOLEAYPbl MHTETPATIbHON OL[EHKI
YCTOIYMBOCTY IAaHALIA(TOB HAYMHAETCA C IIOCTPOESHNA «fiepeBa CBOCTB» (puc. 4).

3aTeM I/ KaXJOTO 9/IEMEHTAPHOIO CBOVICTBA, BXOMSAIETO B «EPEBO CBONCTB»,
OIIpefie/sIOT A6COMIOTHOE 3HAYEHNE VH/IEKCA YCTONYMBOCTI ¥ HOPMVPOBAHHBII KO9d-
¢unyeHT BecoMOCTH (BaXKHOCTH) 110 hopMyIIe

Pj =le><. ..XP.

jn’

rme P; — HOpMUMPOBaHHBIN KO3(MPUILIMEHT BECOMOCTU (Ba>XKHOCTU) j-TO 371eMEeHTapPHOTO
j
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(KBasyaEMeHTapHOro) CBOICTBA; P. .. P, — CpefiHie HEHOPMIPOBaHHbIE KOO uIN-
eHTBI BECOMOCTH (Ba)XHOCTY) 1-TO U 1-TO YPOBHeNl «epeBa CBOVCTB», MepapXU4ecKn
CBSI3aHHBIX B IIpeJie/IaX OJfHON BETBU C j-M 3/IeMEHTapHBIM (KBa3y9TeMeHTapHbIM) CBOJ-
CTBOM; 11 — KOJIMYECTBO YPOBHEI B iepeBE CBOVICTB.

IMocrie Yero onpenensOTCs OTHOCUTENbHbIE 3HAYEHNSI 9/TEMEHTAPHBIX CBOVICTB:
Ryj=wpi/ Wi IpU Wi < Wjs; Rpj=Wjs | Wpj IpU Wp; > Wis;

rae R, — OTHOCHUTEIbHOE 3HAYeHNe IIOKa3aTesls, XapaKTePU3YIOIEro j-e sJeMeHTap-
HOEe CBOJICTBO p-TO MaHAmadTa; Wy — abCOMOTHOE 3HAYEHNUE TOKA3aTe/Ns, XapaKTepu-
3YIOLIIETO j-€ 37IeMeHTapHOe CBONICTBO p-ro maHAmadTa; wj, — 3Ta/IOHHOE a6COMIOTHOE
3HaueHMe TI0Ka3aTe/sd, XapaKTepU3YIOLIETo j-e 37leMeHTapHOe CBONCTBO; R,j —MeHsAeTCA
B rmpefiennax ot 0 1o 1 (0<Ry;<1).

V HakoHel, oIpepenAeTcsl CBOAHBIN IOKa3aTellb, XapaKTePU3YIOLINIl yCTONYNBOCTD
nmaHmadra B 1e/ioM. [I/1s1 ero MoIy4eHns UCIOIb3YeTCsl 3aBUCHMOCTb

n
0 _
KP_Z;RPJXPJ’
=

e Kg — CBOJHBIII IT0Ka3aTeJlb, XapaKTepU3YIOIUI1 YCTONYNBOCTD p-To TaHAmadra.

PaspaboTaHHbIe MeTOMYECKIE IOAXOABI K peany3auyyt IpoLefypbl MHTErpalIbHOI
OLIEHK! YCTOMYMBOCTY JIAHAIIAPTOB IPY arpapHOM OCBOEHUY TEPPUTOPUM SABJIAIOTCSA
Hay4YHO-METOJMYECKON OCHOBO ¥ MHCTPYMEHTOM [/I BBIIIO/IHEHNSA MCCTIENOBAHMI TP
arpapHOM OCBOEHMUM IMPUPOLHOIL cpefbl. OHM MOTYT YCIIEIIHO NPUMEHATHCA B IIPOEKT-
HBIX NIPEJIOKEHNAX 10 GOPMUPOBAHUIO IPUPOSHO-aTPAPHBIX KOMIIOHEHTOB, IIPH pe-
IIEHNY ONTYMU3AIMOHHBIX 9KO/IOr0-9KOHOMIYECKIX 3a/iad B 00/1aCTH arpapHOTO OCBO-
eHVS TepPUTOPUY, IIPY 3eM/IEYCTPOUTEIBHBIX pabOTax U IpK pa3paboTKe cXeM Teppu-
TOPMAIbHOTO I/IAHMPOBaHUA.
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