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BBeneHue

PacTUTEeNbHOCTh 1 MOYBEHHBIN MTOKPOB SIBJISIOTCS €IMHBIM IKOCHUCTEM-
HBIM KOMIIJIEKCOM, OTBEUAIOIIMM 3a BaXKHEHIIIME COCTABIISIOIINE KPYTOBO-
pOTa OPraHUYECKUX BEIIECTB B OnMocdepe, X aKKyMyJISIUI0 U TpaHcdop-
Maiuio. PacTeHns — OCHOBHBIE MPOYIIEHTHI Ha 3eMiie, KOTOPhIE JOCTAaTOY-
HO ObICTpOo M JU(PdEPEHIIMPOBAHHO PEAarupyrOT HA H3MEHEHMs YCIOBHUH
OKpy>karomien cpeapbl. [louBa BICTyIIAaeT Kak cpejia, MpeI0CTaBIIAIONIAs BO3-
MOXXHOCTH JIJI1 MHHEPAJIHHOTO MUTAaHWS aBTOTPO(GOB W MECTO ISl >KH3HU
BCEM COBOKYMHOCTH TI'e€TE€pOTPO(DHBIX OpPraHM3MOB, OTBEUAIOIIUX 3a JIe-
CTPYKIMOHHBIE MpoI1ecchl. IMEHHO B MOYBE CMBIKAIOTCA MOTOKH BEIIECTB,
(hopMHPYIOMNUX OHOTEOXMMHUYECKUI KpyroBopoT. [louBa, B oTindme ot BO3-
JyXa W BOJIBI, SBJISICTCS JCMOHUPYIOILIEH Cpe/lol, JOJATOBPEMEHHO COXpaHs-
IOIeH MOCTEACTBUS (PU3NUECKUX M XUMHUYECKUX BO3JICHCTBHUM. ITH 0COOCH-
HOCTH PaCTUTEIHLHO-TIOYBEHHOTO ITOKPOBA MTO3BOJISIOT BBIJICTISATH €0 M3 OHO-
chepbl Kak 0c000€ 3B€HO B3aMMOJICHCTBUN M UCTIOJb30BaTh B MOHUTOPUHIE
IIPUPOIHOM CPEJBI B KAUECTBE CAMOCTOATEIILHOM COCTABIISIFOIIEH.

MOHUTOPUHT — CHCTEMa pPeryJSIPHBIX UIMTEIbHBIX HAOIOACHUMA
B IPOCTPAHCTBE M BO BPEMEHH, JarolmMX HHGOPMAIMI0 O COCTOSHHUU
OKpY>Kalolleil cpesibl U ero oleHKy. MHoroodpasue 0OBHEKTOB, COCTABIIS-
omux ounocdepy, MoTpeOOoBaIo pasaelicHUus HaOIIOJCHUN MO 00BEKTaM
(Bo3ayx, Boja, mouBa, OMOTA), IO METOAAM BeacHHS (OMOJIOTMYSCKHN —
C UCIIOJb30BAHUEM OPraHU3MOB-UHIUKATOPOB W OMOJIOTHYECKUX TECTOB,
JUCTAHI[MOHHBIA — aBHAIIMOHHBINA, KOCMUYECKHUI), 0 MacmTabam 0000-
mieHus (TJI00aIbHbIN, HAIIMOHAIBHBIN, pErHOHAIBHBIH, JIOKAJIBHBIN).

Pelienue 3aga4 MOHUTOPUHTA BKJIIOYAECT:

— HaOJIIOZICHUE 32 COCTOSIHHEM MPUPOAHBIX KOMIIOHEHTOB U (PaKTo-
POB, U3MEHSIIOIINX UX COCTOSIHUE;

— OIICHKY HM3MEHEHMH, MOSBIISIOMMNXCS B pe3yibTare ACSTEIbHOCTH
YEeJIOBEKa,

— IIPOTHO3UPOBAHUE H3MEHEHMI OKPYKAIOIIECH Cpejibl, SBISIOIIUXCS
pe3yJIbTaTOM aHTPOIIOTE€HHOMN JIEATeIHbHOCTH;



— pa3pabOTKy MEPOIPUATUM IO PEryJIUPOBAHUIO KayeCTBa OKPYKaro-
el cpenl (ynpaBiIeHYSCKUE PEIICHHS).

OO1mue MoJ0XKEHHUS MOHUTOPHHIA OTHACNIBHBIX Cpell K HACTOSIIEMY
BPEMEHM JIOCTATOYHO IOJPOOHO pa3pabdOTaHbl U CIIY>KaT METOJI0JIOruYe-
CKOM OCHOBOW MOHUTOPHMHIOBBIX HaOMtoJeHHi. OIHAKO OHM MOTYT JI0-
BOJIBHO CYIIICCTBEHHO Pa3JIMYaThCs MO MoAxoAaM (aHTPOIOLCHTPUYCCKHIT,
SKOLICHTPUYECKUH) M METOJaM, OIPEACIIEMBIM C YYETOM CHCIUDHKN
00BEKTa HAOJIIOICHHS.

[{enbl0 MOHUTOPUHTA PACTUTEIHLHO-TIOYBEHHOTO IOKPOBA SIBIISIOTCS
HaOJIFOJICHUS 3a PACTUTEIbHBIM 1 MOYBEHHBIM IMOKPOBOM B MPOCTPAHCTBE
¥ BO BPEMEHH, Jaroliyue WHPOpMaIIUI0 00 UX COCTOSTHUM C 1EJIbIO OIIEHKHU
MPOIIIOr0, HACTOSIIETO U MPOTHO3a U3MEHEHUS B OYIyIIIEM.

OcHoBaHuEM [JI1 TMPOBEJACHUS MOHHUTOPUHIA PACTUTEIBLHO-IIOYBEH-
HOT'O TMOKPOBa MOTYT ObITh TPEOOBAHUS IO BBIMOJHEHUIO OINpPEICICHHBIX
00s13aTeNbCTB Il (hAaKTUUECKOTO H3YUYCHHS KOHKPETHOTO 3€MEIbHOIO
y4acTKa, BUJa YIrOAul, B CBSI3M C 3aKJIIOYEHUEM JIOTOBOPHBIX OTHOIICHUMN
u ap. Kak mpaBwiio, 3Tu HUCCae0BaHUST HEOOXOIUMBI MPU MPOBEICHUU
IPHPOJIOOXPAHHOTO MPOCKTUPOBaHUs (pa3paboTKa MEePEUHs MEPOIPUSTHN
10 OXpPAHE OKPYKAKOUIECH Cpelibl, OIEHKA BO3JICUCTBUS HAa OKPY>KAIOIIYIO
cpely, pa3paboTKa CaHHUTapHO-3alIUTHBIX 30H), MPOCKTHUPOBAHUS CTPOU-
TEJIbCTBA JKUJIBIX U MPOMBIIIJIEHHBIX 00BEKTOB, KOHCAITUHTOBON U Hay4-
HOW JieATeNbHOCTH (pa3paboTka cTpaTeruid W IIAaHOB JICHCTBUM, DKOJIO-
ro-3KOHOMHUYECKas OIICHKA, OpraHu3alusl SKCIEPTHBIX OIICHOK, U3MEPEHUE
U OLICHKA YKOJIOTHUECKUX PUCKOB U PHCKOB 3JI0POBBIO HACEIICHHUS) U JIP.

3a7a4d MOHUTOPUHTA PACTUTEILHO-TIOYBEHHOTO MOKpPOBa OMpeess-
IOTCS 3aKa3YMKOM B TEXHUUYECKOM 3aJaHHH Ha IPOBEJACHUE HAYyYHO-UCCJIe-
JOBaTENIbCKOM padboThl. OHO COACPKUT OCHOBHBIE CBEJICHHS 00 OOBEKTE,
HEOOXOUMBIE JIJIsi COCTaBJIEHHUS MpOorpaMMbl pabOT; OCHOBHBIE TpebOoBa-
HUS K MaTepuajgaM M pe3yJibTaTaM HCCIEA0BaHUM; JaHHBIE O MECTOI0JIO-
KCHUU W TPaHMIAX IUIomanky (IJIOMIANO0K); TpeOOBaHUS K MaTepHalaM
U pe3yJibTaTaM Hay4HOU paboThI (COCTaB, CPOKH, MOPSIOK IPEIACTABICHUS
pe3yabTaToOB, BUA M (opMaThl MaTeprasioB). Ha 3Toii ocHOBe pa3pabaThl-
BAETCS IPOrpamMMa MCCIIEI0OBAHUM, KOTOpAsk BKIIFOYAET:



— 0011Me CBEICHUS — HAaWMMEHOBaHHME OOBEKTa-y4acTKa; €ro MecTo-
TIOJIOXKEHHUE; TPAHUIIBI UCCIISIOBAHMUS; €T0 LeJIM U 3a7a4M; KPaTKYI0 XapakK-
TEPUCTUKY MPHUPOJTHBIX U TEXHOTCHHBIX YCIIOBUH paiioHa padoT;

— OIICHKY M3yYEHHOCTH TEPPUTOPHH — OIMHMCAHUE HCXOTHBIX MaTCpH-
OB M JIaHHBIX, UMEIOIIMNXCS B HAJIUYHMH, KpaTKyr (Qu3nKo-reorpadu-
YECKYI0 XapaKTePHUCTUKY PalioHa;

— COCTaB M BHUABI pabOT, ONMMCAHNE OPTaHU3AIMH WX BBITOJTHCHHUS —
000CHOBaHUE COCTaBa U 0OOBEMOB pabOT, METOJIOB U TEXHOJIOTUW UX BbI-
IIOJIHCHHS, TPUMEHSIEMBIX IMPUOOPOB M OOOPYIOBaHMS, BKIIFOYAS IIPO-
IrpaMMHOE 00CCIICUCHHE, TIOCIEI0BATEILHOCTh BHINIOJIHEHUS BHIOB PadoT;
OpraHW3aIMIO BHIMIOJHEHUSI MOJIEBBIX M KaMEePaJIbHBIX paboT U Ap.

Opranuzaiiysi MOHUTOPUHTA PACTUTEIHLHO-TIOYBEHHOTO MOKPOBA OCY-
IIIECTBISIETCS C YYETOM CIEIU(DUKHA MPUPOTHON 30HBI U CTEIICHH YpOaHU-
3UPOBAHHOCTH TEPPUTOPHH.



1. MOHMTOPHUHT PACTUTEJIbHOI0 NOKPOBA

Monumopune pacmumenvroco nokposa (unu bomanuveckuii. MoHu-
mopuHne) — CUcTeMa HaOJIOJICHUN 32 COCTOSHHEM OOBEKTOB PaCTHUTCIIb-
HOTO MHUpa U CPebl UX MPOU3PACTAHMS, a TAK)KE OLICHKH W MPOTHO3a M3-
MEHEHUU 107 BIMSHHEM aHTPONOTCHHBIX (DAKTOPOB Ha (hOHE €CTECTBEH-
HBIX IIPOIICCCOB B IICJISIX COXPAaHCHHS OHMOJOTHYECKOTO pa3zHooOpasms,
o0OecreueHs] YCTOMYHNBOTO COCTOSTHUS SKOCHCTEM Ha Pa3HBIX YPOBHSIX HUX
OpraHM3aly ¥ PAIIMOHAILHOTO HCTIOIb30BAHUS PACTUTEIBHBIX PECYPCOB.
DTO OJIUH U3 TJIABHBIX METOJI0OB M3Yy4YEHUS] JUHAMHUKH PACTUTEIBHOTO II0-
KpOBa IO/ BO3ACHCTBHEM €CTECTBEHHBIX M aHTPOIOTCHHBIX (PAaKTOPOB
(lTamanun, 2003), KOTOPBIA IMO3BOJSET BBIIBUTH HE TOJIBKO CYKIICCCHH,
WM JIEMYTallMOHHBIC CMEHBI B PacCTUTEIHLHOM TIOKPOBE, HO W HEOOpaTH-
MBbIE alIUKIMYECKUE U HeOOpaTUMbIC ITUKIINYECKUE N3MEHEHHUSI, CBSI3aHHbIC
C aIUKINICCKUMHU U aITUKINICCKUMHU U3MEHEHUSIMH CPEIbI.

Lenv opeanuzayuu u nposedenuss MOHUMOPUHeA PACMUMENbHO20 NO-
Kposa — O00ECIIEUCHHE TOCYJapCTBEHHBIX OPraHOB, 3aWHTEPECOBAHHBIX
IOPUINYECKHUX JIUIT U TpakaaH nHGOpMaIUEH I IPUHATHS YIIpaBicHYe-
CKHX, IIPOCKTHBIX M TEXHOJOTHMYECKUX PEIICHUH B OOJACTH COXpPaHCHHS
OMOJIOTHYECKOTO Pa3HOOOpa3us, PalliOHAJIBHOTO HCIIOJIb30BAaHMS PACTH-
TEJBHBIX PECYPCOB U MOACPKAaHUS KaueCTBA OKPYKAFOIIEH CPEIbI.

3adauu moHumopunea pacmumenbHo20 NOKPOB8a:

— OIICHKa TEKYIIETr0 COCTOSHHS OOBEKTOB PpACTHUTEIHLHOIO MHpPa
Ha KOHKPETHOM Teppuropu ((PpeaepaabHOro, perioHaabHOro, JIOKaIbHOIO
yYpOBHEH);

— OIlEHKa Ka4ecTBa CPeIbl U CTEICHU JKOJOTHYSCKON OEe30I1acHOCTH
Ha OCHOBE METOJ0B (DUTOMHIUKAITUH,

— TIOJIyYCHHUE, XpaHCHUE W HAKOIUICHHUE MH(POPMAIIUU O TEKYIIEM CO-
CTOSSHUM OOBEKTOB PACTHUTEILHOIO MHpAa W CPEAbl HMX MPOU3pPACTaHMUS,
MIPOTHO3 X Pa3BUTHS M U3MCHCHHS,

— uH(pOpPMAIIMOHHOE OOeCIeueHne IS TPUHATHS YIPaBICHYCCKUX
pelleHni B 001aCTH COXpaHEHMsI OMOJIOTMYECKOr0 pa3HOooOpa3us, palmo-
HAJbHOTO WMCIOJIB30BaHUS PACTUTEIIFHBIX PECYPCOB M OXPaHbl OKPYKaro-
1IEU CpEIbl.

MOHUTOPHHT pacTUTEIHHOTO IMOKPOBA MPOBOAUTCS Ha 3eMIIIX BCEX Ka-
TEropui, Ha KOTOPBIX B €CTECTBEHHOM CpeJie MPOM3PaACTarOT PacTeHUs, 00-
pa3oBaHHBIC MU TIOITYJISILIH, PACTUTENBHBIE COOOIIECTBA MIIH HACAKICHH.



Ob6vexkmamu Habao0eHul B 3aBUCUMOCTH OT HAIpaBJICHUH MOHHUTO-
PUHTa PACTUTENBHOTO IMOKPOBA SBJISFOTCS:

— ¢opa, Kak MCTOPUYECKH CJIOKUBIIASCA COBOKYIMHOCTh BHUJIOB
(BKuTFOUAst ¥ TAaKCOHBI OOJIEe HU3KOTO paHra — TOJBUIBI, (DOPMBI) pacTe-
HUM ONPEAECIICHHONU TEPPUTOPHH;

— COBOKYITHOCTh PACTHUTENIBHBIX COOOIIECTB U Cpella UX Mpou3pacra-
HUS Ha MOJIETIbHBIX TEPPUTOPHUAX PAa3HOTO MaclTada UiM y4aCTKOB OJHO-
IO TUIIA PACTHTEIBLHOCTH (JISCHOH, TyroBOM, OOJOTHON) — B paMKax MoO-
HUTOPUHTA JIECHOM, JTyTOBO#, O0OJOTHOM pPaCTUTEIbHOCTH;

— MOHHUTOPHHI HACaXJICHWM, WCIOJb3yEMBIX B 3aIIMTHBIX LEJSX,
3a mpejaenamMu JecHoro GhoHa;

— pacTUTENbHBIE COOOIECTBA BOJOEMOB, BOJOTOKOB U Cpella UX MPO-
U3PACTAaHUSI — B PAMKAaX MOHUTOPUHIA BOJHON PACTUTEIILHOCTH;

— MOMYJISIAKA OXPaHSEMbIX BUJOB PACTEHUM, 3aHECEHHBIX B KpacHyro
kHury Poccurickon denepanuu u peruoHanbHble KpacHble KHUTH, a TaKKe
cpeda uX IPOM3pacTaHus — B PAMKAX MOHUTOPHUHIA OXPAHSIEMBIX BHUJIOB
pacCTECHUH;

— IONYJISIUAHA U PECYPCHl KOPMOBBIX, MHUILIEBBIX, JEKAPCTBEHHBIX, TEX-
HUYECKUX U IPYTUX JNUKOPACTYLIUX XO3AMCTBEHHO LIEHHBIX BUIOB pacTe-
HUM, a TAKXKE Cpeaa UX MPOU3PACTAHUS — B paAMKaX MOHUTOPUHIA PECYP-
co00pa3yIolnX BUIOB PACTEHUI;

— IONYJISIUMA MHBA3MOHHBIX BUIOB PACTCHUM, CO3JAIOLIUX YIPO3y
’KU3HU WK 3J0POBBIO TPa)KJaH, COXPAaHEHUIO OMOJIOTrMYECKOr0 pa3HO00-
pasusi, MPUUYUHSIOMINX BPE] OTAEIBHBIM OTPACISAM 3KOHOMHUKH, a TaKKe
cpena UX MPOU3pPaCTaHUs — B PaMKax MOHUTOPHWHIA NHBAa3UOHHBIX BUJIOB
pacTEeHUH;

— IPEBECHO-KYCTAPHUKOBBIC HACAXKJCHUS, HMCIIOJIb3YEMbIE B 3alUT-
HBIX LEeNX (32 mpeenaMu 3eMenb JISCHOTO (OHA U 3eMelTb HaCEICHHBIX
IIYHKTOB) W CpeJlla UX MPOM3PACTaHUS — B PaMKaX MOHHUTOPWHTA 3alllUT-
HBIX JIPEBECHBIX HACAKICHUM;

— HACWKJECHUS HA 3€MJIIX HACEJICHHBIX IIYHKTOB U Cpella UX INPOU3-
pacTaHusi — B paMKaxX MOHHUTOPHHIA 3€JICHBIX HACAKJICHUN Ha 3EMIIAX
HACEJICHHBIX ITYHKTOB;

— PacCTHTENBHOCTh (PACTUTENBHBIA TMOKPOB) B pailoHaX pa3MeIIeHUs
IPOMBIIIJIEHHBIX OOBEKTOB, MECTOPOXKIECHUN MOJE3HBIX HCKOMAEMbIX —
B PaMKax ITPOM3BOJACTBEHHOTO MOHUTOPHUHIA PACTUTEIBLHOCTH.

HaGntofenust 3a COCTOSIHUEM PACTUTEIBHOTO IMOKPOBA MPOBOISATCA
Ha IMOCTOSIHHBIX  (CTallMOHAPHBIX) ITYHKTAaX HAOJIOJECHUS, KIIFOUYEBBIX



y4acTKax, MOHHUTOPHUHTOBBIX MapIIpyTax, COOTBETCTBYIOIIMM 00pa3oM
000OpY/I0BaHHBIX, 0003HAYEHHBIX HA MECTHOCTH M BKJIIOYEHHBIX B yCTa-
HOBJICHHOM TIopsiike B ['oCy/1apCTBEHHBIM peecTp MyHKTOB HAOJIOICHUS
HAl[MOHAJIbHON CUCTEMBI MOHUTOPUHIA OKpY Karoueun cpensl PO.

B HacTosiliiee BpeMs B MOHUTOPUHIE€ PACTUTEIBHOTO MOKPOBA IIU-
POKO HCITOJB3YIOTCS OCCIUIOTHBIC aBHAIIMOHHBIE CHCTEMBI (KBaIpOKO-
NTEPhI, TPOHBI U JIP.). ITO OOBACHACTCS MPOCTOTON MX DKCILUTyaTalluH,
SKOHOMHUYHOCTBIO, HEBBICOKOM CTOMMOCTHIO M ONEPATUBHOCTHIO MOJY-
yeHus a’podorocauMkoB (Koss3un u ap., 2016). M3BecTHO, 4TO a’po-
Ch€MKa KaK BHJ JUCTAHIIMOHHOTO 30HJMPOBAHMS 3E€MJIM SBIISICTCS
HanOosiee MPOU3BOAUTEILHBIM METOI0M cOopa MHGOpMAIIUKU JJIsT MOHH-
TOPUHTOBBIX, KaJaCTPOBBIX M 3€MJICYCTPOHUTEIbHBIX paboT. Mcmosnb3o-
BaHUE OCCMUJIOTHBIX AaBHUAIMOHHBIX CHUCTEM TMO3BOJISIET ONEPATUBHO
¥ C HU3KMMHU 3aTpaTamMu MoJiydyaTb MHPOPMAIMIO O TOKa3aTesaX pacTu-
TEJIbHOCTH — BHUJO0BOM pPa3HOOOpa3uM, T'YCTOTE HACaXKICHHWH, 3arace
JIPEBOCTOS, TIONIA TEPPUTOPHUH U JIP.

Dxonorudeckas MHpopMalus, MOJIydeHHas: B pe3ylibTaTe MpoBeje-
HUSI MOHUTOPUHIA PACTUTEIBHOTO IMOKPOBA, JOJKHA BKJIKOYATh 0000-
IICHHBIC TaHHBIC:

— 0 IMHaMUKe pPa3HOooOpa3usi pacTUTEILHOrO MOKPOBAa HAa IYHKTax
HaOJTIOIEHUS

— ©KETOJHBIX 3aracax pecypcooOpa3yrommx (KOPMOBBIX, MHIIEBHIX,
JICKApPCTBCHHBIX, TEXHUUYECKUX W JPYTHX XO3SHCTBCHHO IIEHHBIX) BUIOB
pacTeHu;

— IMHAMUKE YMCIIEHHOCTH M COCTOSIHHUHM TOMYJISIMNA BUIOB PAaCTEHUH,
BKIIOUYEHHBIX B KpacHyro kuury Poccuiickon denepaunu U permoHasb-
Hble KpacHbie KHUTH;

— AMHAMUKE YUCJICHHOCTH W COCTOSIHUHW MOMYJISIUNA BUIOB MHBA3UB-
HBIX PAacTEHUM, CO3JAIOIIUX YTpo3y >KU3HU WIM 3A0POBbIO IpaxiaH, CO-
XpaHEHUI0 OMOJIOTHYECKOTO Pa3sHOOOpas3us, MPUUMHEHUS Bpella OTAEIb-
HBIM OTPACIISIM SKOHOMHUKHU;

— IMHAMUKE COCTOSIHMS HACAXKICHUH Ha 3eMJISIX HACEJIEHHBIX MYHKTOB;

— COCTOSIHUM HACaXJEHUM, UCIIOIb3YyEeMbIX B 3allUTHBIX IEIX,
3a TIpeenamMu JecHOro hoH/a;

— COCTOSIHMM CPEJIbl IPOU3PACTaHUSI PACTUTEIHLHOIO MOKPOBA.

Kpome Toro, B pe3ysibTaTe MOHUTOPUHIA JOJHKHA OBITH JaHa 0000-
IICHHAs OIIEHKA U MPOTHO3 U3MEHEHHS COCTOSHUS PACTUTEIIBHOTO MOKPO-
Ba U CpeIbl €r0 MPOoU3paCTaHUSI.



MOHUTOPHUHT PACTHTEIBHOTO IMMOKPOBA JOJDKECH IIPOBOIUTHCS HA pPas-
HBIX YPOBHSX B COOTBETCTBUHU C XOPOJOTHUYECKOW (IIPOCTPaHCTBEHHOM)
muddepenunanueid OnocpepHbIx cuctemM. B 3aBUCMMOCTH OT 3ajay
U IIHPOTHI TeorpauuecKkoro oxpaTa pa3IMYar0OT YPOBHH MOHHUTOPHHTA
— (enepaiabHbIii, PErHOHANBHBIM, CyOperdoHaNbHBIN (JTaHAIIaQTHBIHN)
Y JIOKAJIbHBIM.

Ha ¢pedepanvnom u pecuonanvhom yposHsax MOHUTOPUHT PacTUTEb-
HOT'O TIOKpoBa (TIPEXkJIe BCETO JICCHBIX 3KOCHCTEM) TPOBOJUTCS IO MaTe-
puajgaM a’po- M KOCMHUYECKHUX ChEMOK, JTAHHBIM TEPHOINYECKOTO JIECO-
ycTpoiicTBa. [Ipy 3TOM OH BeIeTCS 1O PAa3IMYHBIM aCIIEKTaM COCTOSIHUS U
MCIIOJIb30BaHUS JIECOB, IAHHBIM O JIECHBIX TI0’Kapax, MOBPEKACHHUIX JIECOB
HaceKOMbIMHU U Jip. CrienuaaucTaMy 10 M3yYCHHI0 U COXPAHEHHUIO JIECOB
OTIpe/ICIICH CIEAYIOMUH Habop IMoKaszareiacii (MHIMKATOPOB) OHOJIOTHYEC-
CKOTO Pa3zHO00pa3us JIsl IECHBIX SKOCHUCTEM:

— COCTaB JIPEBECHBIX BUJIOB — ILIOMIAIM JICCHBIX 3€Meb, KIacCU(PHIIH-
POBaHHBIX TI0 YUCITY JAPEBECHBIX BHJOB U IO THITY Jjeca (IPUCYTCTBHE BHJIA
«3aCUHUTHIBACTCS», €CITH €T0 yJacTUE B COCTaBe JApeBocTos ooiree 5 %);

— BO300HOBJIEHHE — IUIOIIAJAN BO300HOBJICHUSI BHYTPH OJHOBO3-
PAcCTHBIX U Pa3HOBO3PACTHBIX MACCUBOB, KJIACCH(PHUITMPOBAHHBIX 10 THITY
BO300HOBJICHUS (€CTECTBEHHBIE, €CTCCTBEHHBIC C IMOCAIKAMHU, KYJIbTYPHI,
TIOPOCJICBEIC);

— €CTECTBEHHOCTh — IUIOMIAAM JIESCHBIX 3€MeJb, KIacCHUPHUIIMPOBaH-
HBIX 110 THIIAM Jieca U 10 KareropusM (He HapyIICHHBIC YEJIOBEKOM, KBa-
3MECTECTBCHHBIC, JICCHBIC KYJIbTYPHI);

— MHTPOAYIIUPOBAHHBIC IPEBECHBIC BUIBI — IUIOMIAIM JICCHBIX 36MEITb
C TOMHUHHPYIOIIMMHA HHTPOYIIHPOBAHHBIMU JPEBECHBIME BHIaMu (Ooee
50 % ygacTus B COCTaBE APEBOCTOS);

— CYXOCTOH M BajJeX — 00BEM CyXOCTOSI M BaJIe’Ka HA JICCHBIX 3€M-
JSIX, KIaCCH(UIIMPOBAHHBIX M0 THITaM Jjeca (PEKOMEHIYETCS yYUTHIBAThH
CYXOCTOM W BajieX pa3MepoM Oosiee 2 MeTpoB B JiuuHy U Oonee 10 cm
B JHaMETpe);

— TEeHETUYECKHUE PeCypchl — IUIOINIA/lb, OTBEJCHHAS IO/ COXPAHCHHE
TCHETHUYECKH IICHHBIX JICCHBIX pecypcoB (coxpaHeHHE TEeHOB In Situ
U eX Situ), ¥ mIoaab, OTBEACHHAS IO IPOU3BOJICTBO CEMSH;

— nmaHamadTHAsS MoO3aWka — MPOCTPAHCTBEHHAs MO3aWKa JIECHOTO
IIOKPOBa Ha JaHIa(THOM YPOBHE;



— OXpaHsieMbl€ BHUJIBI — YHUCIO JIECHBIX BHUJOB, HaXOJSIINXCS
MO/ OXPaHOM, IO KaTeropusiM MeXTyHapOIHOTO CO03a OXPaHbl MPHUPOIbI
OTHOCHUTEJIBLHO OOIIEro YKCIia JIECHBIX BUOB,

— OXpaHsieMble Jieca — IUION[AJU JIECHBIX 3€MeJib, HaXOJSAIIUXCS
MOl OXpAHOM C IIEJIbI0O COXpaHEHUs OuopazHOOOpasus, JaHama(pTOB
U crieluUIECKUX MPUPOTHBIX IJIEMEHTOB.

B Hameill ctpaHe MOHUTOPHMHT JIECHOIO pa3HOooOpas3us Ha (eaepalib-
HOM M PETMOHAIBLHOM YPOBHSX BKJIIOYAECT CTPYKTYPHBIC, KOMITO3UIIHOH-
HBIC U QYHKITMOHATbHBIE TIoKa3aTenu (MonuTopuHr..., 2008).

CTpyKTypHBIE€ TOKA3aTEIIN:

— o011as JECUCTOCTh TEPPUTOPUU — o01mas miomas (ra) u mxous (%)
COBPEMEHHOM JICCOMOKPHITOM TIJIOMIaAu K OOIIel oA Iu;

— CYKIIECCHOHHOE pa3HooOpasue JsiecoB — mois (%) mo miommanu
kpynHbIX (0T 50 ThIC. ra) JECHBIX MAaCCHBOB OT BCCH JIECOITOKPBITOM TEp-
puTopuu; 101 MojoaHsakoB (40 m MeHee JieT) B JIGCHOM MAaCCHBE; JIOJIS
HPOU3BOHBIX JIECOB (C JOMUHUPOBAHWEM ITUOHEPHBIX BUJIOB JICPEBHCB);

— ¢hparMeHTanMs JIECHOrO MaccHBa (OTHOIICHHE ILIOIIAJAM KOHKPET-
HOTO JIECHOTO MacCHBa K €ro OOIIeH IIomaau; CpeHssl MIolalb, YUCIO
U PACCTOSIHUE MEXIY JIECHBIMM MAacCHBaMH; OTHOIIEHUE CPEHEU MPOTs-
’KCHHOCTH O€3JIECHOM TEPPUTOPUU K CPSAHEH MPOTHKCHHOCTH JICCHOM);

— THUIIOJIOTHYECKOE pa3HooOpa3ue JiecoB (pacrpeieieHue JISCOITOKPHI-
TOW IJIOIIAAM 110 OCHOBHBIM JIECOOOPA3YIOIIMM MOPOJIaM; YHCIIO CHUHTAKCO-
HOB JICCHOM PaCTUTEIILHOCTH JIJIS BBIACIICHUS TEPPUTOPHATILHBIX €IUHHII);

— MPUPOJOOXPAHHBIN CTATyC — YHCIIO, TUIOMmans u nois (%) oxpaHs-
EMBIX TPUPOJHBIX TEPPUTOPHUH (eJepaabHOro YPOBHS (pa3aIUYHBIX KaTe-
ropuii MexayHapoJHOr0 COI03a OXpaHbl MPUPOJLI) OT OOIIEH JIecoIo-
KPBITOW IUTOINIAIN; YHCIO W IUIONIAIb BHICOKOIICHHBIX 00BEKTOB (peaKkmx
¥ YHUKAJILHBIX COOOIIECTR).

Komno3uimoHHbIe MOKa3aTenu:

— BHJIOBOC pa3HOOOpasue (YUCIIO BUJIOB JIEPEBHEB (DOHOBBIX CHHTAK-
COHOB JICCHOM pacTUTEIbHOCTH (MIIM TEPPUTOPHAITBHBIX CIMHHII);

— pacmpeiesieHue ToKa3aTesiel BUJ0BOTO pa3HOOOpa3us Mo Teppu-
TOpUH,

— BHUJIOBAsi HACBIIIEHHOCTh COCYJUCTBIX PACTEHUMN JJis OCHOBHBIX JI€C-
HBIX COOOIIECTB.

OYHKIIMOHAIBHBIC MTOKA3aTEIIN !

— CTEIEHb XO3SMCTBEHHOTO OCBOCHHMSI JIECHBIX TeppUTOpUi (10715 Tep-
PUTOPHH, IPUXOASAIIASACS Ha aHTPOIIOTCHHYIO HHPPACTPYKTYPY);
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— nois (o Ionaau) BEIpyOOK pa3HOro BO3pacTa,

— 1015 (10 IIOMIAAM) JSCHBIX KYJIbTYD;

— JIOJI CTOPEBIIIKX JIeCOB (IUIOMIAb rapei).

Ha pecuonanvnom ypoene 0ObEKTOM MOHUTOPUHTA SIBIISSFOTCS TAKXKE
KOHKPETHBIC (hJIOPBI COCYAUCTHIX PACTCHMIM, OXBATHIBAIOLIUEC TEPPUTOPHH
OT (JIOPUCTHYECKOTO palioHa 0 KPYIHBIX aJIMUHUCTPATUBHBIX PETHOHOB
U OTAEIbHBIX CTPaH, a TAKXKE OT HECKOJIbKHX IECATKOB 0 COTEH KBaJapat-
HBIX KHJIOMETPOB, KakK MPaBUIO, B MIpeAciIax OJHOIO Tula JaHamadTa.
K MHIMKATOPHBIM [TOKA3aTEIIM (IIOPHI OTHOCSTCS:

— BHIOBOC 00ratcTBO (YMCI0 BUIOB TE€X HIIM HHBIX CHCTEMATHUYECKUX
IpyIn Bo Grope peruoHa Uik B COCTABE €ro IPHPOIHO-TEPPUTOPUATHHBIX
KOMILJICKCOB);

— YPOBEHb DHAEMHU3MA,;

— MHJCKC PEIKHMX BUIOB;

— HAPYIICHHOCTD ()JI0pbI (MHACKC CHHAHTPOIM3AIMY ¥ aJIBEHTH3ALINN).

Ha cybpecuonanvrom (nanowagpmmuom) u 10KkaibHOM YPOBHSX MOHU-
TOPHUHI JIECHOI'O Pa3HOOOpas3us BKIIOYACT CJCAYIONINE CTPYKTYPHBIE,
KOMIIO3HUIIMOHHBIE U ()YHKIIHOHAIbHBIC ITOKA3aTEIIH.

CTpyKTypHBIC MIOKA3aTEIH;

— CYKIIECCHOHHOE pa3HooOpazue (IIomaas U COOTHOIIEHHE MOHO-
Y OJIUTOJIOMUHAHTHBIX JIECOB (I10 MOPOJIaM);

— IUTOIIAAb U JOJIS IOJIMIOMUHAHTHBIX CTAPOBO3PACTHBIX JICCOB;

— THIOJOTHYECKOE pa3HooOpasue (IUIoIiaab 1 JI0JI€BOEC COOTHOIICHHE
pa3IMYHBIX THIIOB JECHBIX COOOIIECTB).

KoMIIO3UIIMOHHEIE TOKA3ATEIHN:

— BUJOBOE pa3HOOOpa3ue (BHIOBOC OOrarcTBO TEPPUTOPHI; BHIOBAs
HACBIIIEHHOCTh JIS Pa3INYHBIX THUIIOB JI€Ca;, YKCIO OXPAHICMBIX BHIOB
pacTCHUI IS BBIACIICHHBIX TEPPUTOPHANIBHBIX €IHHHII).

DyHKIMOHAIBHEIC IOKA3aTENN:

— CTENEHb BIUSHUSI OMOTHYCCKHUX HAPYIICHHH — 10 (110 IJIOMIAH)
JIECOB, MMOBPEIKICHHBIX MaCCOBBIMU BPCIUTEIISIMH.

Ha noxanbhom ypoeéne MOHUTOPUHI JICCHOTO pa3HOOOpasus Ipery-
CMaTPHBACT MHOTOJIETHHE HAONIOACHMS C Pa3IUYHOM IMEPUOIUYHOCTHIO
Ha HEOOJIBIINX yYaCTKaX — MOJEIbHBIX IMOJIUIOHAX, KIIOYEBBIX yUYacTKaX,
MOCTOSIHHBIX IPOOHBIX ILIOIIAIAX, TPaHCEKTaX. B KadecTBe MOJEIbHBIX
IOJIUTOHOB HCIIOJIB3YIOTCS YYaCTKU TEPPUTOPUN 3allOBEIHUKOB, HAI[HO-
HAJIBHBIX MAPKOB U APYIHX 0CO00 OXPaHSICMBIX MPUPOIHBIX TCPPUTOPHI.
TakoBBIMU SIBIIIOTCS MHOTOJCTHHE CTAlMOHAPHBIC HCCIICAOBAHMS, YACTO
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UMEIOIINE KOMIUIEKCHBIN XapakTep. [lo HEKOTOphIM 0OBEKTaM HMEIOTCS
HAOJIOJICHUS 32 HECKOJIBKO JIECSATUIIETHH, KOTOPBIE MPEICTABISIOT OOJIb-
Y0 HAyYHYIO [IECHHOCTh M TO3BOJISIOT YCTAHOBUTH 3aKOHOMEPHOCTH -
HAMUKH 3KOoCcUCTeM. [Ipu Takux mcciaeqoBaHusIX 00beKTaMU MOHUTOPUHTA
SBIISTFOTCSL YYaCTKH PACTUTEIBHOTO ITOKPOBA, JIOKAIbHBIE (0OBIYHO OKpPECT-
HOCTEH HACEJICHHOrO ITyHKTa, HAyYHOI'O CTAal[MOHApa) M IapIidajibHbIC
(TOTIOJIOTHYECKOTO YPOBHS T€OCHCTEMBI) (DIIOPHI, TIOMYJISAIIANA MOJCITBHBIX
BU/JIOB, Yallle BCETO OXPAHSIEMBIX U PEIKUX.

MOHUTOPUHT PACTUTEIBHOCTH T€O00O0TAaHMYECKOTO paiioHa TpeldyeT
3aKJIaJKU TIOCTOSHHBIX MPOOHBIX IUIOIIAACH BO BCEX TUIAX ME30KOMOWHA-
A ¥ KOHTYP(HUTOILIEHO30B, XapaKTEPHBIX IJI ATOTO paiioHa. X komuye-
CTBO JJII PaBHUHHOTO paiioHa cocrtaBisieT He mMeHee 10-12 (mo 1 ra),
JUTsi TOpHOTO paiiona — He meHee 30—40.

MOHUTOPUHT PaCTUTEIBHBIX COOOIIECTB — 3TO MOHUTOPUHT OJIHOTO
13 KOMIIOHEHTOB JIOKAIbHOUM dKocucTeMbl. OH JOJDKEH YUYUTHIBATh XapaK-
TEPHOE BpEMsl, WJIM XPOHOUHTEPBAJ, ATON SKOCUCTEMbl — BpeMsi, HEOO0-
XOJIMMOE NI BO3BpAIllCHUS JAHHOW 3KOCUCTEMbI B PABHOBECHOE COCTOS-
HUE TIOCJIE OTKJIOHEHHUS OT Hero. J[Jis OOJBIIMHCTBA JIECHBIX YKOCHCTEM
paHra Me30KOMOWHAIMU PACTUTEIHHOTO IMOKPOBa XPOHOMHTEPBAI CO-
crapisier 150-200 ner, ms crenubix skocuctemM — 50-100 mer, nmsa my-
roBbix — 20-30 net. 15 5KOCHUCTEMBI 11€JI0r0 T€000TAaHUYECKOTO paio-
Ha (97eMeHTapHas OnochepHas cucTeMa) XpOHOMHTEPBAI UMEET pa3Mep
1 500-2 000 ner (Mupkun, 1985; I'amannn, 1993; 'ananun u np., 2000),
st OmocepHor cucTeMbl emie Oojiee BbICOKOTO paHra (Qusuko-
reorpa@uUeckol  00JJaCTH) XPOHOMHTEPBAI  COCTABIIACT  IOPSJIKA
10 000-20 000 ner. CuyuTaercs, 4TO XPOHOUHTEPBAI OMOChEPHI B LIEJIOM
ceeimie 100 000 ner (I'anauus u ap., 2003; 'ananud u ap., 2008).

MonuTtopuHr (QJIOpbl BCEW HaIIel CTpaHbl, B CBSI3U C €€ OTPOMHOMN
TEppUTOpUEH M C€Ia00M W3YyYEHHOCTHIO (PJIOpPHI OOJBIIMHCTBA ATMUHHU-
CTPATHBHBIX PETHMOHOB (pecmyOJIMK, 00JIacTei), SABISICTCS MPOOJICMHBIM.
[IpakTrueckoil ero peanu3anueil SBISETCS PEryJsIpHOE IMepeusgaHue
Kpacupix kHUT ((peaepaibHONH U perHOHAIBHBIX) ¢ WHTepBajioM B 10 Jer.
Haunbonee moiHO M METOAMYECKH TPAMOTHO OPTaHU3YEeTCS MOHUTOPUHT
(bopbl B 3aM0BETHUKAX U HAITMOHAIBHBIX MapKax, TJe TaKue paboThl Mpo-
BOJISITCA B paMKax «JleTonucu npupoab».

®opbl 0CO00 OXpaHSIEMBIX MPUPOJHBIX TEPPUTOPUN HEOOJBIION
IO (0 HECKOJIBKMX JIECATKOB THICSAY I'e€KTap) M OJHOOOpa3HBIMH
HaHAIAPTHEIMU YCIOBUSIMHM CJIEAYET paccMaTpUBaTh KaK KOHKPETHBIC.
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Ha Gosiee KpymHBIX TEPPUTOPUSIX HEOOXOIUMO BBIJCTATDH PsAJl KOHKPETHBIX
b10p WM OTHOCHUTH TaKyio (PJIOpYy K CyOperuoHaaIbHOM.

B macrosiiee BpeMss MOHUTOPHUHT (PJIOPHI YacTO IMPOBOJMTCS C HC-
0JIb30BaHKeM ceTouHoro kaprtupoBanus (Ceperus, 2013). B aTom ciryuae
uH(opMalMI0 MO BUJIAM MPUBSI3BIBAIOT K sSUEUKaM PEryJIsipHON CEeTKu
U JUISI KOKJIOTO M3 HUX MOJYyYar0T KOJMYECTBEHHBIC W KAUECTBEHHBIC I10-
Kazatenau. B pesynbrare mo0ble UGBPHl TPAAUIIMOHHOTO aHaIM3a (PIopbl
peBpalialoTcs B KApPTOCXEMY paclpeiesieHrs 3TOro Mokasarelis B Mpo-
crpancTtBe. [lo momydeHHON NpPOCTpaHCTBEHHOW Momenu (KapTocxeme)
MOXXHO CYIUTh O Pa3IUYMAX JIaHHOTO TOKa3aTesisi BHYTPH peruoHa —
Ha JIOKAJTbHOM (TIPU CPaBHEHUHW COCCJHHX s[UCeK) WM Ha JaHAmadTHOM
ypoBHE (IIpH CpaBHEHUU MPUPOIHBIX PAOHOB), €r0 MO3aWYHOCTH, CBS3U
C IPUPOJTHBIMU WJIM aHTPONOreHHbIMU (dakTopamu. B uTore anamus cos-
MECTHOTO PACIPOCTPAHEHUSI BUAOB TOW WA UHOW [EHOTUYECKOW TPYIIIbI
TaeT HeoOXoauMyr MH(GOPMAIIUIO O TIPOCTPAHCTBEHHOM paclpeIeieHuN
camux coodmecTB (Ceperun, 2013).

OdeHb LIEHHBI Pe3yJIbTaThl MAPATIICTLHOTO MOHUTOPUHTA PACTUTEIh-
HOro IOKpoBa Ha (OHOBBIX (€CTECTBEHHBIX) M TPaHC(HOPMHPOBAHHBIX
TEPPUTOPHUAX B CXOJAHBIX TPUPOIHBIX YCIOBHUSAX.

KOHmpO./leble 80Npocel

1. IloHATHE KMOHUTOPUHT PACTUTEIBLHOrO MOKpoBa». Llenb u 3agaumn.
Mecto B cucTemMe 3K0JI0rHYeCKOro MOHUTOPHHTA.

2. OCHOBaHUS JyTS TIPOBEICHUS MOHUTOPUHTA PACTUTEIILHOTO MTOKPOBA.

3. OOBEKTHI MOHUTOPUHTA PACTUTEIHLHOTO MOKPOBA, UX XapaKTepH-
CTHKa.

4. CocTraB TEXHUYECKOIO 3aJlaHHsI 10 MOHUTOPUHTY PACTUTEIBHOTO
nokpoBa. Pa3paboTka nporpaMmmMbl MOHUTOPHHTA.

5. IlpuHIMnBl OpraHu3anuy HAOMIOICHHS 32 COCTOSHUEM PacTUTEIb-
HOro nokpoBa. CocTaB MoJy4aeMon SKOJIOTHYECKON nHPOopMaIuu.

6. @enepanbHBI U perMOHAIBHBIN YPOBHU MOHUTOPUHIA PACTUTENb-
HOro nokposa. [lokazaremnu.

7. CyOpernoHanbHbIi (aHamadTHBINA) W JTOKAJIBHBIH YPOBHH MOHU-
TOPUHTAa PAaCTUTENIBHOrO MOKpoBa. [lokazaremnu.

8. MOHUTOPUHT paCTUTENBHOrO MOKpOBa B Oacceline Bepxueir Bonru
(Ha mpumepe SApociaBckoii 00J1acTH).
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1.1. MoHumopuHz pacmume/ibH020 NOKpo8a
¢oHO8bIX Meppumoputi

B rocymapcTBeHHBIX 3alOBEIHUKAX W HAIIMOHAIBHBIX MMapKax UMEOT-
csi OOIIMPHBIC BO3MOXXHOCTH JJIS MOHHTOPHHTA PAaCTHTEIBHOTO TOKPOBA
Ha TOCTOSHHBIX MPOOHBIX IUIOMAAIX M Mpoduisx. CucremMa 3TUX 0C000
OXpaHSIEMBIX MPUPOIHBIX TEPPUTOPHI TOBOJBLHO PEMpPE3CHTAaTHBHA OTHO-
CUTEIHLHO OMOJIOTHYECKOTO M KOJIOTO-IIEHOTHYSCKOT0 pasHoOOpa3us pac-
TUTEJIFHOTO TTOKPOBA CTPaHHI.

B cucreme MoHHMTOpHMHTa 0CO00 OXpaHSEMBIX MPHUPOIHBIX TEPPHUTO-
pUi B KAY€CTBE OCHOBHBIX KPUTEPUEB IKOJOTHUECKOU OIEHKU COCTOSHUS
PaCTHTENBHOTO IMMOKPOBA UCIIOJIB3YIOT!

— y4eT OOMIMsS U COOTHOIICHHUS B COOOIIEeCTBaX aOOPUTeHHBIX U CH-
HAHTPOIHBIX BHJIOB, ONPEACIISIIONINX CTEIICHb JIeTPa allii COOOICCTB;

— )KM3HEHHOE COCTOSIHHE (KU3HCHHOCTBH) BHUJIOB B JIOKAJIBHBIX IIOMY-
JISILASIX

— CTCIIEHb CHHAHTPOIH3aIMN (DUTOIICHO30B,

— CAHHTAPHOE COCTOSIHUE IPEBOCTOS.

B kauecTBe MOMOMHUTENBHBIX KPUTEPHUEB IKOJIOTHUECKON OIIEHKH CO-
CTOSIHUSI PACTUTEIHLHOTO MTOKPOBA MPUHUMAIOTCS .

— HapyIIEHHOCTh PACTUTEIHLHOTO MOKPOBA,;

— TIOBPEKICHHS APEBOCTOS;

— IWHAMUKA YUCIICHHOCTH PEAKUX 1 MCUE3AIOITUX BHUIOB PACTCHUH.

Meroauka mpoBeJeHNS MOHUTOPHHTA IMOJpa3yMeBacT, YTO B IpaHU-
Iax MCCIEIYyEMOUW TePPUTOPHH (MOJCIHHOTO JIAaHIIMAPTHOTO paiioHa) OT-
oupaercs 30—35 MOJIETBHBIX YPOUHIIl C HAMOOJIee XapaKTEPHBIMU TUITAMU
pactutenbHocTr ([amanun, 1989, 1993; Benmkosuy, 2001). B npenenax
KQXKJIOTO 3aKJIaJIbIBACTCSl OJlHA TIOCTOSTHHAS MpOoOHas IUIOMIAIb pa3MepoM
50x50 M. Ilpu sTomM HeoOX0AMMO, YTOOBI COBOKYMHOCTH MOCTOSHHBIX
POOHBIX TIJIOIIAICH OXBaThIBaJla BCE OCHOBHOE Pa3HOOOpa3ne pacTUTEIb-
HOTO TOKpOBa ONPEACIICHHOro JaHAImadTHO-O0TaHMYECKOTO paloHa.
B sToi1 BBIOOpKE A0MKHA OBITH MPEACTaBIICHA PAaCTUTEIBHOCTh, 3aHUMa-
fomas OOJIBIINE IIOIIAIN, U PEIIMKTOBAS PACTUTCIBHOCTD (IS yCTaHOB-
JICHUS HaIpaBJICHUS H3MEHEHUH).

[TocTosiHHas MpoOHas TUIOMIAb JAOJKHA OBITh MAKCUMAJIBHO OJIHO-
pPOJHA MO TOJIOKEHUIO B pebede, XapakTepy MOUBbI, KPYTH3HE U DKCIIO-
3UIMA CKJIOHA, YPOBHIO 3aJIeTaHUsI TPYHTOBBIX Boja. HeomaHOpOomHOCTH
PaCTUTENIFHOCTHU B Tpejaeiax MpOOHON IIIONIATd MOXKET HOCUTh TOJBKO
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napueUIIpHbIi, HO He 3nadudeckuit xapaktep. JKemaTeabHO, YTOOBI
B Ipejenax IUIomaan ObUI OJAMH KOHTYP(PUTOLEHO3 WM OJHA MHKPO-
KOMOMHAIMS pacTUTENbHOCTH. [10 yriaM MOCTOSHHYIO MPOOHYIO ILIO-
majap MapKUPYIOT CTOJI0aMu BbICOTOM 1,3 M M CHAOXKarOT INIACTHUHOM
(mepeBsiHHOM, METAIINYSCKOM, IJIACTHKOBOM) ¢ Haanuchio. Ha Heit yka-
3BIBAIOT HOMEp IUIOMIAAM M Jarty e€ 3aknankd. Ilpm 3TOM HaANHUCh
IO0JKHA COXPAHHUTHCSA B TedeHHe kak MuHUMyM 10-15 mer, mo ciemyro-
nieit pesusuu. [lonoxxeHue mionmaad yka3plBaloT HaA KApTOCXEME Teppu-
TOPUH, ONPEACISIOT TreorpapuuecKkue KOOPJAMHATHI IIEHTpa MNPOOHOM
MJIOIIA U WA BCEX YETHIPEX YIJIOB IIOMIAIH.

Ha kaxayro nmpoOHYyI0 II01a/lb 3aBOJISAT MACHIOPT, B OCHOBE KOTOPOTO
CTPYKTypa reo0oTaHu4YecKoro OnaHka. B 3Tom qokymeHTe OyIyT Hakar-
JIUBATHCS JJAHHBIC OMMCAHWM W PEBU3UN TUIOMIAIU B TCUCHHE MHOTHX Je-
catuietui. [lacmopra JOJKHBI XpaHUTHCA B aIMUHUCTpALMU 3alI0OBEIHU-
KOB M HAIMOHAJIBHBIX IMAPKOB BEYHO, a OTBETCTBEHHOCTH 3a HUX COXpaH-
HOCTb HECYT JUPEKTOpa 0CO00 OXPaHSIEMbIX MTPUPOIHBIX TEPPUTOPUHN U UX
3aMECTHTEIIN 110 Hay4yHOoH pabote (oxpaHe).

B rpanunax mpoOHON MUIOMIAINA BBIACIAIOT MOCTOSHHBIC KBaJIpaThl
10x10 M ¢ moMoIbIO BEPEBOK, Pa3MEUEHHBIX Ha OTPE3KH JIMHOU
no 10 m. KBagpaTsl MapkupyrOT KOJbIMH (IESPEBSIHHBIMH, METaJLTHYC-
CKHMHM, IUIACTUKOBBIMH) BBICOTOM 1,3 M, KOTOpbIe BOHMBAIOT B 3EMIIIO
B MecTax mnepecedeHusi BepeBOK. COCTaBJISAIOT IUIaH IUIONIAAM, HA KOTO-
POM KBaJpaThl HyMepYIOT. [IpUHATYI0O HyMepaluio COXPaHsIIOT PU BCEX
MOCJIEAYIONTUX PEBU3HUSX.

[IpoBoasT moONIHOE TE00OTAaHUUECKOE OIMKMCAaHUE PaCTUTEILHOCTH
TUIoIIaIu. BeIIENSroT spychl ApeBocTost (JIJ1s JIECHBIX IIEHO30B), YKa3bIBa-
I0OT UX BBICOTY, U3MEPSIOT COMKHYTOCTh KaXXJIOTO Spyca, YKas3bIBalOT JI0-
MUHUPYIOIINUE BHUIBI, OIEHUBAIOT MOJPOCT U BO30OHOBJICHUE, OTMEYAIOT
oOl1ee NPOEKTUBHOE MOKPBITUE IO APyCaM U TJIaBHBIM PACTUTEIIbHBIM CH-
Hy3usM (MOX000pa3HbIe, KYCTUCTBIC JIMIAWHUKY, HAKUITHBIC JINITAHHUKH,
TPaBSIHUCTBIC PACTCHUS, MAMOPOTHUKH, KYCTAPHUYKU, KyCTAPHUKH, JIHA-
HbI). COCTaBIISAIOT TAOJUITy pacHpeeIICHHUs BCEX BUIOB COCYIUCTHIX pac-
TeHu 1o kBagpaTam 10x10 M ¢ ykazaHueM OOMIIUS KaXXJO0TO BUA B KaXK-
oM kBazapare. OOwine BUJa B KBaJpaTe OIEHUBAIOT IJIa30MEPHO IO Tif-
TrOamnpHOM 1Kane. JluddepeHnmpoBaHHO TO KBajapaTam OIPEICIsIOT
IIPOCKTHUBHOE TTOKPHITHE OCHOBHBIX CUHY3UH pacTuTelbHOCTH. Ha merainb-
HBIM IJIJaH MPOOHOM IIJIOIMIAAM HAHOCSAT TPaHULBI MHKPOTPYIITHUPOBOK
U TIapLEIll, KOTOPbIE MOTYT ObITh BbIJICJIEHBI BU3YAJILHO.
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OO0s13aTeNbHO yKa3bIBAIOT JaTy 3aKjaJKd MPoOHOM Tuiomanu, pamu-
JUU COTPYJHUKOB, MPOBOJMBIIMX 3aKJIANKy W omnucaHue. st moareep-
XICHUS BUJOBOTO CIIMCKA PACTEHUN W JUIIAHHUKOB COOMPAIOT repOapuid
K Kaxxaoil npoOHoW muiomanu. OH omnpenensercss BbICOKOKBATU(UIIMPO-
BAHHBIMU CHEHUAIMUCTAMHA M XPAHUTCS B aIMHUHUCTPALMM OpPraHU3AIUH,
BeIlylieil MOHUTOpPUHT. Ha repOapHbIX 3TUKETKaX, KpOME TPaTULIMOHHON
uH(popMany, 00sA3aTENbHO JOKEH OBITh YKa3aH HOMEp IOCTOSHHOU
IpOOHOM TUTOIIAIH.

[locne 3TOro MpHCTYNarT K KapTUPOBAHMIO JEPEBBEB, IS ITOTO BCE
AK3EMILIIPBI C AMAMETPOM CTBoJIa Oosiee 4 cM HyMepyroT. [Ipu 3Tom crerka
3aYMIIAIOT CaMbld BEPXHUHM, MEPTBbBIM, OTUIETYIIUBAIOIIUNCA CIIOW KOPBI.
JKuBbIE TKaHU TIPU 3TOM HE MOBPEKIAIOT. 3aUUCTKY KOPBI POBOJIAT HA BBI-
cote 1,3 M ¢ OJTHOI CTOPOHBI IEPEBHEB BIIOJIb KOHTYpa MPOOHOM IIIOMIA TN
(10x10 ™). [poiias omHy MOJIOCY W 3aYUCTHUB KOPY BCEX BCTPCUCHHBIX Jepe-
BbEB, HEOOX0AMMO HOBEPHYTH Ha 90° 110 HAIPaBIEHUIO KOHTYPa 3aKJIaIbIBa-
eMoi MPOOHOI TUIOIIAIM U TAKXKE 3aUUCTUTH KOPY JIEPEBHEB. AHATOTHMYHO
MOCTYNAlOT C JAEPEBbSIMU MO IPYTMM CTOpOHaM MpoOHOo# 1uioniaau. Ha 3a-
YHUIIICHHOW TTOBEPXHOCTH CTBOJIOB MacisiHOW (a Jrydrne TUmorpad)CKoi)
KpacKoH, yCTOMYMBON K BO3JIEHCTBUIO aTMOC(EPHI, MUIITYT MOPSIKOBBIE HO-
Mepa BCEX JIEPEBLEB C IMaMETPOM CTBoJIa Oosiee 4 cM.

Bce nmepeBbsi ¢ ykazaHMEM MX HOMEpPA U BUAOBOW NMPUHAIIEKHOCTH
HAHOCAT Ha miaH. I[Ipum KapTUpOBaHMM OEPEBBEB KaXKABIM KBaapaT
10x10 M nAThIO BPEMEHHBIMH KOJBSIMU JIENISAT HA YEThIpE KBajapaTa pas-
MepoM 5x5 M. [losiokeHME KaXAOro jAepeBa Ha IUIAHE MOKa3bIBAIOT
¢ TouHOCThIO 10 20 cM. Kpome HymepoBaHHBIX JE€pEBhLEB, HA MJIaH HAHO-
CAT Bce 0coOu Bo300OHOBIeHHS (Hike 1,3 M U TOHBIIE 4 ¢cM B THaMETpe)
C yKa3zaHuMeM HuX BHUI0BOM mnpuHamiexHoctu. C momoumipio OypaBa
JJI KQXJIOUM CTYIIEHHW TOJIIIMHBI KaXXJAOTO0 BHIA JIEPEBbEB HA KaXIOU
npoOHOM TUIOIIaAN OMPEACISIOT BO3pacT. 3HAUEHUS 3aHOCST B TaKCallu-
OHHYIO BEJOMOCTh II€peUeTa BCEX HYMEPOBAHHBIX AE€pEeBbEB. B aTOM Be-
JOMOCTH, KpPOME HOMEpPA AEPEBA, YKA3bIBAKOT €r0 BUAOBAS IMPUHAIEHK-
HOCTb, JUIMHY OKPY>KHOCTH CTBOJa Ha BbicoTe 1,3 M, spyc, K KOTOpOMY
NPUHALIEKUT JE€PEBO, )KUZHEHHOCTh B Oasiax.

JInsi XxapakTepUCTUKHU MOYBKI B TIpejesiax mpoOHOM Tionanu Heoo-
XOAUMO CJIeJIaTh TOYBEHHBIN pa3pe3. [Ipu onucanuu mouBbl pEKOMEHTY -
€TCSl MUCIOJIb30BATh CTAHAAPTHYIO METOJAUKY BBIJACICHUS TOYBEHHBIX T'O-
PHU30HTOB, OTMEYAIOT UX MOIIHOCTh, XapakTep Mmepexona OJHOTO TOpH-
30HTa B JPYrOW, LIBET, MEXAaHWYECKUW COCTAB, HAJIW4YUE TOPU30HTA
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OIOJI30JIMBAHUS, HAJIW4YME WM OTCYTCTBHUE HATEH orjieeHus. Ocoboe
BHUMAHUE YJICISAIOT OMNUCAHUIO CaMbIX BEPXHHUX TYMYCUPOBAHHBIX
U OTOP(POBAHHBIX TOPU3OHTOB, HAJTUUUIO B MMOYBEHHOM MPOGUIIE yToJib-
KOB, KyTaH U Jp. M3 Kaxxa0ro ropu3oHTa Npy NepBOM OIMCAHUY TLIOIIA-
A JOJKHBI OBITH B3STHI 00Pa3Ilbl ISl MOYBEHHO-XUMHUUYECKOTO aHaIu3a.
Pe3ynbTaThl 3TOTO aHAJIM3a TaK)KE BHOCAT B MACHOPT MPOOHOM TIIOMIAIH.
MecTa MOYBEHHBIX Pa3pe30B CIEAyeT HaHECTH Ha IUIaH MPOOHOM II0-
1aJI1, a €CJIM OHU B3SThI IO COCEJCTBY C HEH, TO Ha IUIaH JAaHHOTO ypo-
yuima. [Ipu Topu3oHTaIbHOW HEOJAHOPOJHOCTH Y4YacTKa MOXKET OBITh
CJI€JIaHO HECKOJIBKO MTOYBEHHBIX PAa3pe30B.

bonpioe 3HaueHWe 19 MOHUTOPHUHIA PACTUTEIHLHOTO IOKPOBA
Ha TPOOHOM TIJIOIIA M UMEIOT TaKHUE MOKAa3aTeJM, KaKk OTHOIIIEHUE 3araca
BEIleCTBA B JICCHOM ITOJICTUJIKE K BEJIMYMHE BEIIECTBA B €XErOJHOM
omnaje. JKemaTelbHO €XETOAHBIM OIajJ YYUTHIBaTh MO BHAAM JE€PEBHEB
u ¢ppakiusam (JIMCThs, BETBH, KOpa, IIUIIKH, TUIOAB). JIJIsS yIaBIuBaHUS
omajia YCTaHABIMBAIOT OMNAJ0yJIOBUTEIIh — HETITyOOKHH SIITUK C JHOM
pazmepoMm 1x1 M u Beicotoi g0 20-30 cMm. J[HO sIIMKa JOMKHO OBITH
u3 pyoepoua. BelHUMaTh omaj W3 SIIUKOB CIEAyEeT JBa paza B TOJ:
BECHOM ITOCJ€ CTaMBaHUSA CHEra M MO3JHEH OCEHBbIO MOCJIC OKOHYAHUS
aucTonana. Bee SMMKU JOTKHBI UMETh OCTOSIHHBIE HOMEPA, y4eT Ona-
Jla Ha HUX clieAyeT NMpoBoAuTh AuddepenuupoBanHo. [lonoxeHnne kax-
JIOTO SIIITMKA JOJKHO OBITh HAHECEHO Ha IIJIaH MPOOHOM IIJIOMIAaH C YKa-
3aHMEM HOMepa AToro smuka. [lepen B3BenMBaHueM COOpaHHBIM Oma
BBICYIIIMUBAIOT JI0 BO3YIIHO-CYXOTO BECA, 3aTE€M, INEpPEJ BTOPHIM B3BE-
IITMBaHUEM, O a0COJIOTHO CyXOTO Beca.

[loBTOpHOE OMHMCaHME PACTUTEILHOCTHU TOCTOSHHBIX MPOOHBIX IIJIO-
1aJIeH JKeJIaTeaIbHO MPOBOJUTH PETYIIAPHO YEPE3 MATh, B KPAMHEM Cllydyae
yepes necAarh jeT. [Ipy MoBTOpHOM ONMCAaHUKU BOCCTAHABIMBAIOT CUCTEMY
MOCTOSIHHBIX KBAJPaTOB, MPOBOISAT IEPEUET JACPEBHEB, OTMEYAIOT YCOX-
IIM€ W BBIBAJIMBIINECS JCPEBbS, U3MEPSIOT JIMHBI OKPYKHOCTEU KaXKI0TO
JIepeBa Ha TOW BBICOTE, HA KOTOPOM OHM OIPEACISIIINCH B IEPBBIM Pas.
JIst 5TOr0 MECTO 3aMepa TOJIIIMHBI IEpEBA MPU MEPBOM OMUCAHUUA OTME-
YarT MNOJIOCKOM KpPacKW Ha CTBOJIE 0] HOMepoM. Hymepyrot u kaptupy-
IOT HOBBIE JIEPEBBS, KOTOPBIEC MOJIPOCITH U JUAMETP UX CTaj 0oibIie 4 cM.
OTUM JIEpEBbSIM TMPHUCBAUBAIOT CJECAYIONIME IO TOPSAAKY HOMEpa MOCIe
HauOOJIBIIIET0 IIpY mocieaHe peBusuu. Hu B KoeM cilydyae HOBBIM Jepe-
BbSIM HE CJIEJIyE€T MPHCBAMBATh HOMEPA BBINABIINX WM YCOXIIUX AECPEBb-
eB. Bce pesynbTaThl mepeonvcaHusi U MOBTOPHOW TaKCAIMA TMOMENIAIOT
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B ITACTIOPT KOHKPETHOM MpoOHOH Imromaau. O0sI3aTelbHO YKa3bIBAIOT Ja-
Thl PEBU3HUH, (aMIIMU COTPYIHUKOB, KOTOPBIE €€ MPOBOINIIN, TPOBEPSIN
Y TIPUHSIIN MaTepHUaJIbl.

Hapsny ¢ macmopramMu MOCTOSHHBIX MPOOHBIX ILIOMIaAch M repoap-
HBIMUA OOpa3IiaMH COCTAaBJISIIOT JICKTPOHHYIO 0a3y JTaHHBIX MOHHUTOPHHTA
PacTUTEIBLHOTO MOKpoBa. [ 3Toro I1enecooOpa3sHO HMCMOJIB30BaTh IPO-
rpammy Microsoft Excel u Bce Marepuansl mpeactaBisaTh B opme dIIek-
TPOHHBIX Ta0NMIl. B oTAENbHBIX TaOMUIAX JJIS KaXK 10U MPOOHOM IUIOIAIN
yKa3bIBAIOT pacrpejesienue BuoB mo kBajaparam 10x10 m ¢ yueroMm ux
oOMIIHS; PE3yIbTAaThl TAKCAIIUU APEBOCTOS, TAC IPUBOJAT IMOJHYIO XapaK-
TEPUCTHUKY IS KaXKJIOT0 JiepeBa MoJi €r0 HOMEPOM; KOOPJIUHATHI IEPEBbHEB
Ha MPoOHOH mIomaau (pacCTOSHUE B METPax IO OCSAM OT Hadajia KOOP/IH-
HaT). Hauagom koopAuHAT KaX a0 IJIOMAAN CUMTAIOT €€ MepPBhIi KBaapaT
10x10 m. Ha ocHoBaHWU Takoi TaOJUIIBI ¢ KOOpAMHATAMHU KapTOCXeMa
pacripeieieHus ocoO0ell Mo MPOOHOM TUIONIAM MOXKET OBITh IMOCTPOCHA
aBTOMaTHYeCKu. B oTmenpHON Tabmuile s KaXI0H MPOOHOH ILIOIIaan
MPUBOJIAT XapaKTEPUCTUKHU pebeda, MOUBbl, YBIAKHEHUS, YPOBHS TPYH-
TOBBIX BOJI, OCHOBHBIX CHHY3HUH U SIPYCOB APEBOCTOAI.

Kpowme 3Toro, mis kaxaoil mpoOHOM TIJIOMaAu COCTaBIISIIOT CBOJHYIO
Ta0JIUIly pacnpenesieHus: BUA0B (Guiopsl danamadTHOTO paiioHa Mo mpoo-
HBIM TUIOMIAAAM C YKa3aHHEM HMX BCTPEYAEMOCTH, OOWJIUS, COMKHYTOCTH
(MM MPOSKTUBHOIO MOKPBITHS). B 3TOM TabnuIle yKa3bIBalOT KM3HECHHBIC
dbopMBI, K KOTOPHIM MPUHAJJICKAT BUJBI, UX TAKCOHOMHUYECKOE IMOJIOXKE-
HUE, TUIIBI T€O3JEMEHTOB (MM TeorpaguuecKux apeasioB), XapaKTepH3y-
I0T CHHY3UH, SAPYChl PaCTUTEIBLHOCTH, MPUBOIIT XapaKTEPUCTUKU ITOUYBHI
u T. A. Takas cBojgHas Tabmuia sBisieTcs 0a30M JaHHBIX JaHAIIA(QTHOTO
OOTaHMYECKOTO0 MOHHUTOPHMHTa KOHKPETHOM 0OCO00 OXpaHSEMOM MpPHPO/I-
HOW TEPPUTOPHUU. Pe3ynpTarsl MOCIEAYIOMNX PEBU3UKA TAKKE 3aHOCST
B ATy 0a3y. OHa MO3BOJISIET aHAIM3UPOBATH TUHAMHUKY (JIOPBI M PaCTH-
TEIBHOCTH, UCIIOIb3YsI KOJWYECTBEHHBIC METOABI aHAIM3a, CTPOUTH I'pa-
¢boBBIC MOJENH JIAHAMIA(THO-IKOJIOTHIECKON CTPYKTYPhl PAaCTUTEIBHOTO
MOKPOBAa M HA ATHUX MOJACNISAX aHAJIM3UPOBATh MPOIECCH TpaHChHOpPMAIUU
daopel u pacrurenbHocTH (["amanmu, 1989, 1993; benmukosuy, 2001; I'a-
nanuH, benmukosuy, 2004).

KOHmpo./leble 80npockli

1. MOHUTOPHHI PACTUTEIBHOIO IMOKPOBAa 0CO00 OXpaHAEMbIX MpH-
poaHbIX Tepputopril. OCHOBHBIE KPUTEPHH.
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2. MOHUTOPHUHT PACTUTEIILHOTO TIOKPOBA B COXPAaHEHUU OMOJIOTHYe-
CKOT'0 pa3HOOOpasusl.

3. MeToasl MOHHUTOPHHTA PacTUTEIBLHOTO TOKpoBa. CTallMoOHapHBIC
U JUCTAHIIMOHHBIE TEXHOJIOTHH.

4, MeTtoauka 3aKiaagkd TPOOHBIX TIIOIIAACH, X MAaCIIOPTU3AIIHSL.

5. Metoauku re000TaHMYECKOTO ONMMCAHUS PACTUTEIBHOCTH U KapTH-
poBanus. [lokazarenu.

6. DnekTpoHHbIe 0a3bl JAaHHBIX MOHUTOPHUHIA PACTUTEIIBHOIO MOKPO-
Ba, UX CO3JIaHHE, BEJICHHE M MCIIOJIb30BaHUE.

1.2. IIpou3600cmeeHHbIU MOHUMOPUH2
pacmumesibHO20 NOKpo8a

OcHOBHas 3amavya NPOU3BOACTBEHHOTO MOHMTOPUHIA PACTUTEIBHOTO
IIOKPOBAa — KOHTPOJIb COCTOSIHUS PACTUTEIBHOCTH B 30HE BIIMSHUS UCTOY-
HUKa BO3JeHCTBHS (NIPEANPHUATHS WM SKOJOTHYCCKOTO (haKkTopa) M aHa-
JIN3 U3MEHEHUsI €€ OCHOBHBIX XapakTEpUCTUK. OLEHKA 3KOJIOTHYECKOTO
COCTOSIHHSI PACTUTENIBHOTO IMOKpoBa (v JraHamadra B 1e10M) Mpeoiara-
€T WCMOJIb30BAHHUE PA3JIMYHBIX MOKa3arener. X aHain3 Mo3BOJISIET OIe-
HUTH CTENEHb YIPO3bl JAETPATallid U BBIWICHUTHh POJIb Pa3sHBIX (PaKTOPOB
B TEXHOTCHHOW TpaHCHOpMaIIMU PaCTUTEIILHOCTH.

[Tpon3BOACTBEHHAS JIEATEIHLHOCTh MPOMBIIIICHHOTO 00BbekTa (IIpoM-
TUTOIIAIKA) MOXKET BO3JICHCTBOBATh Ha PACTUTEIBLHOCTH MPUJICTAIONINX
TEPPUTOPUH CIETYIOMINM 00pa30oM:

— U3MEHEHHUE MECTOOOMTAHUI COOOIIECTB M BHJIOB pacTCHHI (BbIMa-
JICHHE BTN, HAPYIICHUS U JIP.);

— U3MEHEeHUE (U3NOJOTO-OUMOXMMHUYECKUX MapaMeTpoOB poCcTa U pas-
BUTHUS pacTeHUil (HapylieHue (pOoTOCHMHTE3a, AbIXaHUsS, HAKOIUICHHE TOK-
CHUYCCKHX JIEMEHTOB U JP.).

Br100op 00HEKTOB MOHUTOPUHTA MPOBOAAT C YYETOM BO3MOKHBIX TH-
OB BO3ACHCTBUSA (KPaTKOBPEMEHHBIM 3aJIITOBBI BBIOPOC, IMOCTOSHHBIC
WIA TICPEMCEHHBIC YTCUKH 3arpsI3HAIONINX BEIICCTB, MOXKAPhI) M THUIIOB pe-
aKIUHA OMOJIOTHYSCKUX CHUCTEM Ha 3TH BO3JeHCTBUS (THOEIh OpraHNu3MOB,
OBICTPBIC U 3HAYUTEIIbHBIE OTKJIOHEHHS MIPU3HAKOB OT HOPMBI, «HAKOILJIE-
HUE» BO3JECHUCTBUN C IIOCIECAYIOLIAM OTJIOKEHHBIM ITPOSBICHUEM PEaAK-
1un). OO0bEeKThI OMOMOHUTOPUHTA BEIOMPAIOT HAa Pa3HBIX YPOBHIX OPIaHHM-
3allMM JKUBOW Matepuu (MOJICKYJIAPHBIM, KJICTOYHBIM, TKAaHEBBIM, OpraH-
HBIM, OpraHU3MEHHBINA, MOMYJISIUOHHBIA, 3KOCHUCTEMHBIH). IIpu BBIOOpE
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OOBEKTOB JIOJDKHBI BBIMOJHATHCA CIEAYIONIMEe TpeOOBaHUs: MPOCTOTA
U JOCTYITHOCTh TECT-00BEKTa, PEaKI[MU TECT-00BhEKTa HA M3y4aeMoOe BO3-
JeMCTBUE, MPOCTOTA BBHISBJICHUS HAOIIOAAEMbIX [TapaMETPOB, OTHOCUTEb-
Has ObICTpOoTa cOopa MH(OpPMAIUH, MOTYYEHHUE TOCTOBEPHBIX U BOCHPOU3-
BOJAUMBIX PE3yJIbTATOB, MPU 3TOM IMOrPEIIHOCTh MOJydaemMol mHbopma-
[N JTOJDKHA OBITh He3HAYUTEIIHHOM.

Bb100p 0OBEKTOB-UHIUKATOPOB OCHOBBIBAETCS HAa aHAIIU3E CTPYKTYp-
HBIX U (DYHKUIMOHAJIBHBIX MPU3HAKOB. CTPYKTYpHBIE MPU3HAKK — YKCIIO BU-
T0B pacTeHui (00 aOCONMFOTHOE HA YUSTHBIX TUIOMIAIIX U MApIIpyTaX, JIv-
00 OTHOCHTEIHLHOE B JIOKAJIBbHBIX (Quiopax), Onomacca (OTHOCHTEIbHAS,
Ha SAMHUITY TUTOMIAJN WM 00beMa Uil (PUTOILIAHKTOHA), MPEICTABUTEITh-
HOCTh M 9aCTOTa BCTPEUAEMOCTH B pa3HbIX ¢uTolieHo3ax. K pyHKImoHamb-
HBIM TIPU3HAKAM OTHOCST OMOMPOAYKTUBHOCThH, TUHAMHUKY pOCTa U pPa3BU-
TSI, HAKOIUJICHUSI TOKCUKAaHTOB W Jip. IIpyu BbIOOpE MHIMKATOPOB IPEAIo-
YTEHUE OT/AAIOT BUIAM PACTEHHM, CIIOCOOHBIX pearupoBaTh Ha U3MEHEHHE
KOHILICHTPALIMU 3arpsi3HAIONINX BEIECTB, UMEIOIIUX 00jee KOPOTKYIO Mpo-
JOJDKUTEIBHOCTD JKU3HU (¢ HanOoJiee akTUBHBIMU OOMEHHBIMU ITPOIECCAMU
M MCHBIIMM TICPHUOJIOM HAKOIUICHHS 3arps3HSIOIINX BEIIeCTB). BHIbI
CO 3HAYUTENIbHBIM BPEMEHEM >H3HH MOTYT HCIIOJIb30BAThCS B KAueCTBE
OMOMHANKATOPOB MPU HEOOXOAMMOCTH OLEHKH JUIUTEIBHBIX BO3ICUCTBUM.
K uuciy Takux pacTeHHWH OTHOCSTCS OCHOBHBIE JIOMHHAHTHI Pa3IMYHBIX
SAPYCOB HA3€MHBIX PACTUTEIBHBIX COOOIIECTB, BOJHBIE MAKPO(DUTHIL.

Buabl-uHIuKaTOphl JOJIKHBI COOTBETCTBOBATH CIEAYIOIIUM TpeOOBa-
HUSM. PacIpOCTPaHEHHOCTh (JOCTYIMHOCTh Ha OOJBIIOM CIIEKTPE MECTO-
OOUTaHMIA B TEUEHHUE BCETO Toja), OOMIBLHOCTh M MPHUCYTCTBUE Ha BCEX
NPOOHBIX TUIOLIAAX, MTPOCTOTAa UJICHTU(PUKAIINY, JETKOCTh KYJIbTUBHUPO-
BaHUS B JJAOOPATOPHBIX YCIOBHAX (11T KOHTPOJIA).

Memoouka npogedenusi npou3600CmMEEeHH020 MOHUMOPUHEA BKIIOYAET
3aKJIaJKy SKOJOTHYECKOTO MpOuiis, MPeICTaBISIIOIIETO CEPUI0 CTAIHO-
HApHBIX TUIOIIAICH WM OTIOPHBIX IMTyHKTOB HAOMIOACHHUS (COOTBETCTBYIOT
pasMepy MOCTOSTHHOM poOHOH 1omaan). [IpoOHbIe momaayu Ha npodu-
Jie BBIICIISIOT C YY4eTOM JaHAImadTHOrO pa3HooOpasus U rpajaueHTa (ak-
TOpa BO3JCUCTBUS MPOMBINIJICHHOTO 00BEKTa (BHIOPOCOB 3arpsS3HSIONINX
BEIIECTB) — B 30HE HETMOCPEICTBCHHOTO BO3JICHCTBHS, B TpeeiaX CaHH-
TapHO-3aIUTHON 30HBI U HA TPaHUIE CAHUTAPHO-3ALIUTHOM 30HBI MPE.-
npustusa. [lockonbKy ohUIMANTBHBIX HOPMATUBOB JOMYCTHMBIX KOHIIEH-
Tpalui a1 PacTUTEILHOCTH HE CYIIECTBYET, OLIEHKY BO3ICHCTBUS HC-
TOYHHUKOB 3arpsi3HEHUS] MPOBOAST B OCHOBHOM IOCPEACTBOM CpPaBHEHUS
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U3MEPEHHBIX B XOJI€ MOHUTOPUHIA 3HAYECHUI MOKa3aTesie ¢ ux ()OHOBHI-
MU BEJIMYMHAMU. DTO TpeOyeT 3aKIaJKi CTAlMOHAPHOM IJIOMIAaNU C aHa-
JIOTUYHBIMH COOOINECTBAMH BHE 30HBI BO3JCHCTBHUS (KOHTPOJb, ITAJIOH-
HBIA y4acToK). [Ipr 3TOM OCHOBHOE YHCIIO TOYEK MOCTOSTHHOT'O HAOJIIO/Ie-
HUS pa3MeNIaroT 1Mo MPeo0IIalaronieMy HalpaBlIeHUIO BETpa U OJHY (KOH-
TPOJb) — B MPOTHBOIOJIOKHOM HAINPABICHUN HA YJAJCHUU HECKOJbKHX
KWJIOMETPOB OT UCTOYHHMKA BO3AEUCTBUS. Ha pernoHasibHOM ypOBHE B Ka-
yecTBE (DOHOBBIX (PTAJIOHHBIX) IYHKTOB HAOIIOJACHUS MOI'YT OBITh HC-
MOJIb30BaHbl YYACTKU PACTUTEILHOCTH Ha 0CO00 OXpaHsSEeMbIX TPUPOIHBIX
TEPpUTOPHSIX (3aIMOBETHUKH, HAIIMOHAIBHBIC TTAPKU U JP.).

[IpocTpaHCTBEHHOE pa3MEIeHUe U KOJUYECTBO MPOOHBIX TUIOIIAJICH
JUIsl HAOTIOICHUH 32 PACTUTEIBLHBIM MTOKPOBOM COBIIAJIAE€T ¢ KOJUYECTBOM
MPOOHBIX TUIOMIAEH JIJIi SKOJOTHYECKOTO MOHUTOPUHTA MOYBEHHOIO TO-
kpoBa. KomuuecTtBo mpo0d ¢ IUIOMIAOK 3aBUCUT OT BHJAOBOIO COCTaBa,
OMONPOYKTUBHOCTH M (DEHOJOTMYECKUX (a3 BUIOB PACTUTEIIHLHBIX CO00-
IIECTB, U B KAXKJIOM KOHKPETHOM CIIy4ae PEUICHUE 10 3TOMY ITOBOJY IIPH-
HUMAETCsI UCIIOJTHUTEJIEM Ha MECTE COTJIacCHO 3ajlayaM U METOJIUKE pado-
Thl. BoJbiias yacTe HaOMIOJaeMbIX MapamMeTpoB (PUTOIEHO30B 3aBUCHUT
OT MOTOJIHBIX YCJIOBUH, MO3TOMY OYEHb Ba)XKHO, YTOOBI CPaBHUBAEMBbIEC T1a-
paMeTpbl ObUIM OMpEJEieHbl B OJJHU U TE K€ CPOKH U (PEHOJIOrMYEeCcKUe
da3zpl. CTPYKTYpy U COCTaB PaCTUTEIHLHOIO MOKPOBA JIYYIIIE€ BCErO OMHUCHI-
BaThb B (pa3y I[BETCHHsS JIOMHUHAHTOB, a MPOAYKTUBHOCTh — B aBTYyCTE.
OrnpeneneHre UCXOAHOTO COCTOSIHUSI CTPYKTYPhI M COCTaBa PaCTUTEIBHO-
r'0 IMOKPOBA MPOBOJAT Ha HaYaJIbHOM ((DOHOBOM, HYJIEBOM) dTalie MOHUTO-
pUHTa M 3aTE€M PETYJISIPHO B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJa4aMHu.
BpemeHnHoM MHTEpBa UCCIENOBAHUN MOXKET KOPPEKTUPOBATHCS C YUETOM
MOJIy4aeMbIX pe3ysibTaToB. HeoOX0auMO yUUTHIBATh, YTO MPOTpaMMa MO-
HUTOPUHIAa MOXET PEATU30BBIBATHCS B HOPMAIBLHOM M aBAPUITHOM PEXKU-
Max. B upe3BbIUaHBIX CUTyalMsIX BPEMEHHOW PEKUM MEHSIETCS B COOT-
BETCTBUM C XapaKTEpPOM M MacIITabom aBapuu. B j1000M ciiyuae Kojidue-
CTBO M3MEPEHUN JOJKHO 00ECreynBaTh JOCTOBEPHOCTh OIIEHKH W OIpe-
JCISIeTCs CTaHAApTHBIMU MeTofamu ctatuctuku (I'moros u ap., 1982; Jla-
kuH, 1980; 3aiines, 1984).

B HEKOTOpPBIX CiIydasix MOHHUTOPHUHI PACTUTEIIBHOTO MOKPOBA MOKET
BKJIIOYATh 3a7auu KapTtupoBaHus. [[ns sroro ucnons3dyror GPS-naBura-
A0 YU JAHHBIE CIIyTHHUKOBOM ChEMKH. KapTbl, COCTaBICHHBIE ABTOMATH-
3UPOBAHHBIM CIIOCOOOM, WUTPAOT BXXHYIO POJIb JIJISE SKCTPAMOJISAIMHU TO-
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YCYHBIX HA3€MHBIX JAaHHBIX MPH OIEHKE TEPPUTOPUHU IO CTEIICHH Hapy-
IICHHOCTH pacTUTelIbHOro mokpoa (Kopern u ap., 2006).

['eo0oTannyeckoe onucanue MPOOHON MIOMAAN MPOBOJIAT CTaHIAPT-
HBIM METOJOM. B KadyecTBEe OCHOBHBIX MapaMeTpoB (UTOIICHO3a YUHTHI-
BAIOT BHJIOBOU cocTaB (pa3HooOpa3ue, oOWiHe, BCTPEYaeMOCTh, KHU3HEH-
HOCTh BHJIOB, IPOCKTUBHOC IOKPBITUE, CICKTP JKM3HCHHBIX (HOPM), BO3-
pPacTHOM COCTaB IMOMYJISAIMA JIOMHHAHTOB W JJAH(PUKATOPOB, COCTOSHHE
WHJIMKATOPHBIX TIOKa3aTelsiel, (UTONMATOJOTHICCKUE OCOOCHHOCTH (aHO-
MaJMM Pa3BHUTHS), CE30HHBIC M MHOTOJICTHHEC BapHaHTBI CTPYKTYp-
HO-(DYHKITMOHAJILHBIX MPU3HAKOB, MPOJTYKTHBHOCTb.

JIyist 1ecHBIX (PUTOLIEHO30B POBOST ChEMKY JIECOTAKCAIIMOHHBIX T10-
Ka3aTelIed U OICHKY CAaHHUTApHOI'O COCTOSIHHS JIPEBOCTOS C MPUMEHECHHUEM
CTaHJAPTHBIX METOIOB JIECONATOJIOrHYecKoro oociienoBanus (Mo3oes-
ckas u ap., 1984). IloMmumo ydeTa pacmnpeacieHus ACPEeBbeB U MOIPOCTa
10 KATETOPHUSAM COCTOSIHHSI OTMEYAIOT U3MCHCHHS OKPACKH JIMCTHEB U XBOH
(XJIOpO3bI, HEKPO3bl), BHEIIHWIA BHJI KPOHBI (XapakTep e€ H3pEKHUBaHUA,
nedoauanyn), OnpeeITIOT KaTeTOPUH KU3HEHHOTO COCTOSHHS JCPEBHEB
u npeBoctoeB (buownaukammus..., 1988).

K wuHpOpMAaTHBHBIM XapaKTEPUCTHKAM TEXHOTECHHOTO 3arps3HEHUS
OTHOCSITCSI CTATUYECKHE aHATOMHYECKUE U MOP(OIOTHIECKHE TTOKA3aTeNH,
JTUHAMUYECKUE TOKa3aTean (JIMHCHHBIC M paJualibHbIC MPUPOCTHI BEPXY-
IICYHBIX ¥ OOKOBBIX MTOOETOB 3a MOCJIEIHNE 5 JIET, MPUPOCT 3armaca JpeBe-
CUHBI, BEJIMYWHA TOJOBOTO NPHUPOCTA); TOKA3ATEIA ACCUMWISIIHOHHOTO
arnmapara (IpoAo/HKUTEIIBHOCTD JKM3HU JINCTHEB, IUIOMIAAb, Macca, IoBpe-
KJICHUS — MMUTMEHTAIIMSI, XJIOPO3bl, HEKPO3bl, YCHIXaHWs); TTOKA3aTeIH CO-
CTOSIHUSI T€HEPATUBHBIX OPTraHOB (pa3Mepbl, KOJIMUYECTBO, OOMIINE H JKH3-
HECIIOCOOHOCTh CEeMSH); MOKa3aTelIn OOMIIMS U pa3HooOpa3us (ayHbI Oec-
MO3BOHOYHBIX — BpPEIUTEICH.

B MOHHUTOpHHTE paCTUTEIHHOTO TTOKPOBA TAKKE YUUTHIBAIOT XapaKTe-
PUCTUKH JIMXEHOOHMOTHI. BHJIOBOH COCTaB; IOKa3aTeld BHUIAOBOIO Oorar-
CTBa W pa3HOO0Opa3us; mokaszareian oOmiaus (Omomacca, IPOSKTUBHOE I1O-
KPBITHE) KOHKPETHBIX BUIOB U JIMXCHOOUOTHI B IIEJIOM; HHIEKCHI COOTHO-
IICHKS TIOKa3aTejel OOMINS KYCTHCTBIX, JJUCTOBBIX W HAKUITHBIX JIUIIIAM-
HUKOB; JOJIO AMU(PUTHBIX JIMIIAMHUKOB B OOIIMX IMOKA3aTEIsAX OOWIIHS
JTMXEHOOMOTHI; MOP(HOJIOTHYECKUE U CTPYKTYPHBIC TIOKa3aTeI — TOJIIIH-
Ha W IUIOTHOCTH CJIOCBWINA, CTEIICHb TMOKPBITHS CJIOCBHINA COPEIUSIMH,
NUrMEHTaIs1, olIee M3MEHEHUE OKpackw (MMosiBjcHHE OeoBaToro, Ko-
PUYHEBOTO WIH (PHOJIETOBOTO OTTCHKOB).
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[Ipy BBISBICHHH IIPHU3HAKOB Jerpadallid pacTUTEILHOCTH B 30HE aK-
TUBHOT'O BIIUSIHHUS BBIOPOCOB 3arps3HSIONIMX BEIISCTB B aTMocdepy Ipo-
IrpaMMy MOHUTOPHHTA JOTOJHSIOT Oojiee MeTaabHBIMA METOJaMHU HCCIIe-
noBaausA. K BX 4MCIy OTHOCSATCS SKCIEpHMEHTAJIbHBIC METOJbI, TPEOyIo-
IIM¢ aKTUBHOTO BMEIIIATEIILCTBA B HAOJIIOIACMYI0 PACTHTEIIBHOCTh M Cpe-
ny. Hampumep, co3gaHue MCKYCCTBEHHBIX IICHO30B, MOJICIMpOBaHUE (-
TOIEHOTHYECKHUX CHCTEM H JIP.

PaHHSS IHarHoCTHKa SKOJOTHUYECKOTO HEOJaromojydrs CTaHOBHTCS
BO3MOKHA OJjlarogapsi UCHOJIb30BaHUIO (DU3UOIOTO-OMOXUMHUYECKUX HH-
nukatopoB pacteHuit (dusumonoro-omoxumudeckue..., 1992). AHanuzu-
pys GU3HOJIIOTHYECKHE M OWOXMMHUYCCKHE PEaKIMd Ha OIpPE/ICIICHHBIC
IPHUPOIHBIC U/UIN aHTPOIIOTCHHBIE ()aKTOPBI U CPABHUBAS MX C IIPABUIBHO
MOA00paHHBIM KOHTPOJIEM, MOXKHO CJI€JIaTh BBIBOABI O COCTOSTHUHM pacTe-
HUW W Cpeapl Ja)Ke IPH OTCYTCTBHHM BHEITHUX CHMIITOMOB ITOBPEKICHUS.
Hmeercs oOmmpHas IuTepaTypa, Kacaromrasics HaOII0daeMbIX BH3YaJbHO
MPU3HAKOB Jerpadallid PacTUTEIBHOCTH, B TO BpPEMs KakK IPEIIeCTBYIO-
mas UM (PU3H0JIOro-OMOXUMHUYECKasl TEPECTPOilka METabOJIUUECKUX MPO-
1IECCOB TpeOyeT OoJjiee riTyO0OKOTo 3ydeHUS.

doTOCHMHTE3 pacTCHU OYCHBb YYBCTBUTEIIPHO pearupyeT Ha M3MEHe-
HUs ()aKTOPOB BHEIIHEH Cpeabl. DTOT MPOIECC Yallle BCETO HMCIOJIb3YIOT
C TIOMOIIIbIO MOCTOSIHHO PACIIMPSIONIETOCs apceHajia METOJJIO0B JjIs Olpe-
JeJICHUs] PeaKkiui PAacTCHUH Ha BHEIIHHWE BO3JEHCTBHS, B OCOOCHHOCTHU
Ha 3arps3HeHue Bo3ayxa (buomnnukarmus..., 1988). [IurMeHThI 3aHUMAIOT
IIEHTpaIbHOE MECTO B (poTOCHHTE3e, oOecreurnBasi TOTJIOIMICHUE U 3araca-
HHUE COJTHEYHOU 3Hepruu. KonmueCcTBEHHOE COJIEp)KAaHUE U KAYECTBCHHBIN
COCTaB MUTMEHTOB, MX COOTHOIICHHE B JIUCThSIX — BaKHBIC U UYBCTBU-
TeJIbHBIC TIOKa3aTeIn (PU3UOJIOTHUECKOTO COCTOSHUS PACTEHUHM M UX (POTO-
CHHTETHYECKOTO ammapara, HampaBICHHOCTH aJalTHUBHBIX pPEaKIUi
IIpH BO3JICHCTBUH cTpeccoBbiX ycioBmid (["omoBko u ap., 2010). DOtu ma-
paMeTPBI OMPEACIISIIOT P ITOMOIIN CIIEKTPOPOTOMETPHISCKOTO B XpOMa-
Torpaduueckoro MeToa0B. OnepaTnuBHAas KOJIWYECTBEHHAS OIICHKA COJIEP-
KaHUS XJIOPO(HILIa MOKET MPOBOIUTHCS BU3YAIBHO B MTOJICBBIX YCIOBUIX
METOAOM «IBETOBOH mKaneD (AHmpuanosa, TapueBckuii, 2000). U3me-
HEHHE CIEKTPAJIBbHBIX XapaKTEPHUCTHUK IMMHUTMEHTOB TaKXE MCIIOIb3YeTCS
JUISl OLICHKU HapYIICHUM IMociie HeOMaronpusITHBIX Bo3jaehcTBuil. OmHaKO
CHIDKCHHE OOIIero coiep:kaHus XJIopoduiria, pasindds B H3MEHCHHUSIX
XJIOpOGUILIOB a U b, yBeauueHue coaepxanus peoduTrHa U KapOTHHOU-
JOB He sBisitoTcs crennduanbivMu (bnonnaukaims. .., 1988).
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JIUCTaHIIMOHHOE OIpeeNieHne COoAepkKaHusl XJopoduiuia B PacTH-
TEJILHOCTU BO3MOKHO C MOMOIIBIO KOCMHUYECKOW ChEMKH: MPHU YBEJIHYE-
HUU HKOJIOTHYECKOM HArpy3Ku coJiepKaHue XJopoduiuia CHIKaeTCs,
a oTpakatesibHas CIIOCOOHOCTh YBEIIMYMBAETCS, OCOOEHHO B KpPAacHOM
JMarna3oHe, U3-3a Yero pacTUTENIbHOCTh IPUOOPETAET KENTHIA WIH XJIOPO-
tuaHbIi 0TTeHOK (CyTthipuHa, 2013). C ucnons30BaHUEM JTaHHBIX O CTICK-
TpaJIbHOH sIpKoCcTH (hUTOIIEHO30B (1moceBoB) B obmactu 720 u 680 M pac-
CUUTHIBAIOT, AHAJIOTUYHO XJOPOPWILILHOMY, ONTHUYECKUN (HOTOCUHTETH-
yeckuid moteHnuan (Auapuanosa, TapueBckuii, 2000).

dnyopecuieHdg XJI0popuilia paccCMaTPUBACTCS KaK HAJACKHBIA WH-
JAKATOPHBIA MPU3HAK HAPYUICHUW, BBI3BIBAEMBIX Y PACTEHUW AHTPOIIO-
TCHHBIMH 3arpsI3HCHUSIMHA — Ta30/IbIMOBBIMU BBIOpOCAMHU, TepOHUITHIaMH,
TSOKETBIMU MeTaliaMu U Jp. OmnpeneneHue (QuryopecieHIIud MPOBOIST
C IOMOIIbIO (DITyOPUMETPOB, MOPTATUBHOCTb MU ABTOHOMHOCTH KOTOPBIX
MO3BOJISIET OCYHICCTBIISITh M3MEPEHUSI COCTOSIHUS PACTEHHM HEMOCpe-
CTBEHHO B mnpupoAHbiXx ycioBusx (Pyown, 2005; Matopun, Alekcees,
2013). Jlns onpeneneHus GIyopecleHIIMH XJI0po(hHuia MOXKHO HUCIIOIb30-
BaThb KaK WHTAaKTHBIC JINCThS, TaK M (eIoiepMy KOpPBI, COJIEPKAIIYIO
0O0JBIII0e KOTUYECTBO Xjopoduiia. Bo3sMOXXHOCTh TPOBEACHUSI HCCIIEIO-
BaHUH O€3 MOBPEXKIACHUS PACTCHHUI, OTHOCUTEIbHAS MPOCTOTAa U3MEPECHUI
¥ JOCTaTOYHO BBICOKAS MH(POPMATUBHOCTH TOJIy4aeMbIX JaHHBIX COCTaB-
JSIOT MPEUMYIIEeCTBAa METOAa peructpauuu GpiayopeciueHnnu xaopodua
(MatopuH, Pyousn, 2012).

OxucnutensHble (HEPMEHTBI, MPEXKAEC BCErO0 BHEMUTOXOHJIPHAIILHBIC
(mepokcuasza, Karanasza, HOJIM(EHOJIOKCHIa3a, acKOpOAaTOKCHIa3a), 3aHH-
MaroT 0c000€ MECTO B JUATHOCTUKE COCTOSIHUS PaCTEHUM MPHU BO3ICUCTBUU
HEeOIaronpusATHBIX (PaKTOPOB CPEIbI, B TOM YHCIIE CBSI3aHHBIX C XO3SIMCTBEH-
HOM J1eATeIbHOCTHIO ueioBeka. CTpecCOBbIE YCIOBHS, MOAABIISS OOIIYIO0 ME-
Ta0OJMYECKYI0 aKTUBHOCTh M POCT, MOTYT YCWJIMBAThH JIbIXaHUE IS LEJen
pernapaliy MOBPEXKICHUS, CHHTE3a CIEeIM(DUIECKUX METa0OJIUTOB, BBITIOJ-
Hsromuyx 3amuTHeie GyHknuu (omoBko, 1999). Tak, onpejencHue akTUB-
HOCTHU TEPOKCHUIA3bI MO3BOJISIET BBIIBUTH HAPYIIIEHUSI OOMEHA BEIIECTB, BO3-
HUKAIOIIWE TIOJ] BO3JICHUCTBHEM (DTOPUCTHIX, TPAHCIIOPTHBIX, COJCPIKAIINX
JBYOKHCH CEpbl WJIM O30H Ta30JbIMOBBIX BbIOpocoB (bromHaukamus...,
1988). [lyis ompeneneHrs aKTUBHOCTH BHEMHUTOXOHIPUAIBHBIX (DEPMEHTOB
UCIIOJIB3YIOT CHEKTPOPOTOMETPUUECCKUN, MAHOMETPUUECKHM, TTOJIsIporpadu-
YeCKui, ra3oMeTpuueckuil u apyrue mero sl (I"aBpunenko u ap., 1975).
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[lornomaembie pacTUTENIBLHBIM OPTraHU3MOM BpEIHBIE COCIUHEHHUS MO-
T'YT TIpeoOpa30oBhIBATLCA B X0JIe OOMEHA BEIIECTB, BKIIIOYAsICh B OOIUI Me-
TaOO0JIN3M, MTHAKTHBHPOBATHCS M/WIIM HAKAILTUBAThCA. X aKKyMyJIsIus BbI-
IIIe €CTECTBEHHOT'O COJCPKAHUS CBHUJICTEIBCTBYET O BBICOKOM YPOBHE TE€X-
HOreHHO# Harpy3ku. Tspkensie metamsl (Pb, Cu, Zn, Ni, Cd, Co, Sb, Sn, B,
Hg) npencraBisioT co00l HaMOOJBINYIO ONACHOCTh B CHIIy BBICOKOH TOK-
CUYHOCTH UX U30BITOYHBIX KOJMYECTB, JOJITOBEYHOCTH U MIPAKTHUECKON He-
BBIBOJMMOCTH M3 CUCTEMBbI «II0UYBA — PACTEHUS — KMBOTHBIC — YCIIOBEK.
AHanm3 cofepKaHUS TSHKEIBIX METALIOB B PaCTEHUSIX IITUPOKO MTPUMEHSICT-
Csl B MOHUTOPHHTE HE TOJHKO B pailOHaX JIOKAJIBHBIX BEIOPOCOB 3arps3HSIIO-
IIMX BEIIECTB, HO U B pernoHaibHOoM MacmTabe (YepHenokosa, 2002).
JIJis ompesieNieHnst TSOKENbIX METAJUIOB B PACTEHHSX HCIOJB3YIOT METO]
aTOMHO-a0COpPOITMOHHON CIEKTPOMETPUHM C TJIaMEHHOW M OecriiaMeHHOU
atomu3anen. OcyiecTBisisi cOOp PacTUTEILHOTO MaTepHasia JJis IIPoBe/Ie-
HUSI XHMHYECKOTO aHaJIM3a Ha COJIepyKaHue TSKEIIbIX METaUIOB, BAXKHO YUH-
THIBaTh OCOOEHHOCTH HAKOIUICHHUS WX OTIACIHHBIMH BHUIAAMHU W PA3THIHBIMU
OpraHaMy pacTeHUH, MPOCTPAHCTBEHHO-BPEMEHHBIX YCIIOBUM BHEIIIHEN Cpe-
IIbI, CE30HHBIX (WIYKTyalldi 10 MHTEHCHBHOCTH ITOTJIOIICHUS M aKKyMYJIs-
1un TokcukanToB ([Iponnna, 2000; YUepuenskosa, 2002).

B kadyecTBe OMOXMMHUYECKMX HWHIAUKATOPOB COCTOSHHUS PAaCTCHUU
MOXET OBITh UCIIOJIb30BAHO COJACPKAHHWE B TKAHSIX PACTCHUHN YTJICBOOB,
OCJIKOB, aMHHOKHUCJIOT, (eHONbHBIX coeauHeHudl u Ap. (Cynaukosa
u ap., 1997). K HecnenuduueckuM OMOXUMHUYECKUM HHIUKATOpaM He-
0JIarOMoOJIy4HOT'O COCTOSHUSI paCTEHUH MOKHO OTHECTH CHHTE3 CTPECCO-
BBIX OEJIKOB, HAKOIUICHUE aMHUHOKHUCIOTHI — MPOJIMHA, MOBBIIIIEHUE CO-
neprkanus (pIaBOHOMIOB, BO3pacTaHUE COASpKaHUSI UHTHOUTOPOB pOCTa
B COYETAHWU CO CHHXEHHEM COJICp)KaHUS CTUMYJIUPYIOIMINX POCT Be-
mectB (Mensiino, 1992). K peakiusm, pa3BHBaIOIUMCS B OTBET Ha pa3-
JUYHBIE BHUJbl TEXHOTEHHOTO BO3JICHCTBUS, HO MPOABJISIOMINMCS
HE Y BCEX BHUJIOB PACTCHUM M TKaHEHW, MOKHO OTHECTH HAKOIIJICHUE aMU-
HOKHCJIOT, CBSI3aHHBIX C OPHUTOBBIM ITUKJIOM, THIAPOJIN3 Kpaxmaja. AK-
KYMYJISIIIUS WIM TOHW)KEHHUE YPOBHS MeTa0oJuTa, KOTOPBINH HCIOIb3Y-
€TCsl B KaueCTBE MHJMKATOpPa, CBsI3aHbI ¢ pabOTOM KoMILIekca (hepMeH-
TOB, OTBETCTBEHHBIX 32 CUHTE3, MPEBPAILCHUS U paciaj dTOro CoeanHe-
HUs, YTO OOYCJIOBJIMBAET aKTyaJdbHOCTh PACCMOTPEHHS (PEpPMEHTOB
B KaueCTBE WHJAMKATOPOB BO3JCHCTBHUA. buoxuMudeckue ucciieToBaHUs
pacTeHU BO3MOXHBI C UCIOJb30BAaHUEM CIEKTPATbHBIX, dJEeKTpodope-
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TUYECKHUX, XpOMaTporpaduuecKnux, MMMYHOXUMUUYECKUX U JIPYyTHX Me-
tonoB (MouekyispHo-reHeTnyeckue. .., 2012; I[Mpunnumnsr..., 2013).

KpoMme mnoapoOGHOro omnucaHus pacTUTEIBHOCTH, MPOBOISAT OTOOP
npoO pacTUTETLHOTO MaTepuaa U MOoYB JJIsS aHaJM3a XUMHUYECKOr0 COCTa-
Ba M BBISBJICHUS OMOXMMHUYECKOW aKKyMYJISIIUM TOKCUKAHTOB (TSKEIBIX
METaJIJIOB, MIECTHIIMIOB, (EHOJIOB U Ap.). {1 KOHTpoJIs 0TOMpaloT pacre-
HUSI, HE MMOJIBEPraBIIMECs] XUMUUECKOMY BO3/IeiicTBUIO. Ha ocHOBaHMU 1O-
JYYEHHBIX JAaHHBIX JJIA Pa3JIMYHbIX OOBEKTOB PACCUUTHIBAIOT (DOHOBBIC
3HAYEHUS U TPAHCIOKAIMOHHbIC MOKAa3aTEeIr, XapaKTEePU3YIOIIue Croco0-
HOCTb BEIIECTB NEPEXOAUTH U3 TTOYBHI YEPE3 KOPHEBYIO CUCTEMY PACTECHHUS
U HaKaIuIMBaThCs B €r0 3€JICHOM Macce U moaax. [1o oTHOImEeHUIo K MoTy-
YEHHBIM Ha MyHKTax HAOII0JICHUS JAHHBIM PACCUUTHIBAIOT CTEIICHb YTHE-
TEHUsI, 3arps3HCHUS, IUHAMUKY HAKOILJICHUS TOKCHKAHTOB W JpYyTrue
CTPYKTYpPHO-(YHKIITMOHAIbHBIC TAPAMETPHI.

[To pe3ynapTaramM KOMIUIEKCHOTO OOCJIeIOBaHUs YCTaHABIMBAIOT 30HBI
U CTENEHb Jerpajallid pPAacTUTEIbHOCTH. M3MeHeHUs pacTUTEILHOCTH
B 30HC aKTUBHOT'O AHTPOIIOTCHHOTO BJIMSHUS (IIPOMBIIIICHHOTO OOBEKTa
U JIp.) ONPEIEISAIOT ¢ UCIOJIb30BaHUEM olleHOUHbBIX Ikan (HamoxoBckad,
[Hlenenera, 2000).

OT4eT 0 pe3yJibTaTaX MOHUTOPUHTA JOJIKEH COOTBETCTBOBATH TEXHU-
yeckomy 3aaaHuto. Kak mpaBuiio, OH BKJIIOYAET XapaKTEPUCTUKY COCTOS-
HUS PaCTUTEIIBHOCTH (JJaHHBIC O IEHOTHYECKOM M BHJIOBOM pa3HOOOpa3uy,
POAYKTHUBHOCTH, CAHUTAPHOM COCTOSHUH H JIp.), KAPTOCXEMBI, (OoTOTpa-
bun, peKOMEHAIUM 110 CHUKECHHUIO HETaTUBHBIX MOCJIEIACTBUMN NIl pacTu-
TEJIHLHOTO TTOKPOBA WJIM MO KOMIICHCAIIUU BBISBIEHHBIX HEOJArompUsITHBIX
u3MeHeHu. OTYEeT O COCTOSIHUM PaCTUTEIHLHOIO MOKPOBa CIAETCA 3aKa3-
YUKy ¢ OPOPMIICHUEM aKTa BBIMOJHEHHBIX pa0oT.

KonmpoussHule gonpocel

1. 3amaun 1 OOBEKTHI MPOU3BOJICTBEHHOTO MOHUTOPUHTA PACTUTEIb-
HOT'O MMOKPOBA.

2. MeTtonuka MpoBeACHUS MPOU3BOJICTBEHHOIO MOHUTOPUHIA PaCTU-
TEJIbHOTO MOKpOBa. NHAMKATOPHBIE TTOKA3ATEH.

3. MOHUTOPHUHT C HUCIOJB30BAHMEM IIOKa3aTeleH Il pa3HbIX YpPOB-
HEW OpraHu3alliy KUBBIX CUCTEM.

4. JKCriepUMEHTaJIbHbIE METOJIbI HUCCIIEOBAHUSI PACTCHUI TMpHU TIPO-
BEJCHUY MOHUTOPHUHTIA.
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5. Mopdodusznonornyeckue peakiuu pacTeHUH Ha 3arps3HEHUE
OKpy>karomieil cpenapl. [lokazarenu HapylIeHUs XKU3HEICATCIHBHOCTH pac-
TCHUHU.

6. buoxuMudeckre WHINKATOPHI COCTOSIHUS PAaCTCHUM B YCIOBHUAX 3a-
TPS3HEHUS OKPY’KAIOIIEeH CPe/Ibl.

1.3. MoOHUMOpPUHZ 3e/1eHbIX HacaxcoeHull 20p0dos

MOHUTOPHHT COCTOSIHHS 3€JICHBIX HAaCaXJICHUU rOpPOJOB — 3TO I10-
CTOSIHHO JIEWCTBYIOIIAsl CUCTEMa ONEPaTUBHOIO HAOJIOJECHUS 3a TOPOI-
CKOM pacTUTEIbHOCTHIO. [I0 (hyHKIIMOHATRHOMY Ha3HAYCHUIO BBIICIISAIOT
3€JICHBIC HACAXKJCHHUSA OOIIEro I0JIb30BaHUSA (TOPOJCKHE TapKH, Caibl,
CKBEpBI, HAOCPEIKHBIC U JIP.); 3CJICHBIC HACAKCHUS BHYTPUKBAPTAIbHO-
ro O3CJICHCHUS, 3CJICHbIC HACAXJCHHS, BBIMOJHSIOININE CICIHAIbHBIC
GyHKIMU (HacakACHUS 30H ¢ 0COOBIMH YCIIOBUSMHM HCIIOJIb30BaHHS TEp-
PUTOPHIA); HaCaXJACHUS OTPAHWYCHHOTO I0JIb30BaHUS (Ha TEPPUTOPHUAX
MHKpPOPAlOHOB, JETCKHX CaJ0B, IIIKOJ, CIHOPTHUBHBIX KOMILICKCOB
U T. J1.); 3alIMTHBIC Jieca (JIecomapKu B TPpaHUIIaX TOPOJICKOMN 3aCTPOUKH);
3eJICHbIC HACAXKJICHUS 0CO00 OXPaHSICMBIX MPUPOIHBIX TEPPUTOPHUH (Ima-
MSATHUKH npupobl ¥ Ap.) (Kossun u np., 2016).

MOHUTOPHUHT 3€JIEHBIX HACAXKICHUM TOPOJOB IPEIIoiaraeT BhIsSBIIC-
HUE UX HEOJAromoJy4HOrO0 COCTOSIHUSI U HAPYIIEHUW YCTOWYMBOCTH, BbI-
3BaHHBIX PA3IMYHBIMH ()aKTOpaMH CPEIbl, OIEHKY M IIPOTHO3 Pa3BHTHS
DKOJIOTUYECKH HEOJAronpHUsATHBIX CHUTyalluil, MOJy4eHUE JOCTOBEPHOMU
nHGOPMAIHN O HEXEJIaTeIbHBIX W3MEHEHHIX. COCTaBHON YacThiO TaKOTO
MOHUTOPHHTA SBJISETCS CHCTeMa HAONIOACHUS W IPOTHO3a PA3BHTHSA
U pacnpocTpaHCHUs BpeauTenei u 0oje3He.

Metoaunka npoBeeHNs MOHUTOPUHTA 3€JIC€HBIX HACAXKIECHUN TOPOIOB
oJpa3yMeBaeT, YTO Ha KaXJIOM OOBEKTE 3aKIaIbIBAIOT IOCTOSHHYIO
npoOHYI0 IUIOHmAnh JUHEHHOW (ynuiel, OyiabBaphbl, HaOCPEIKHBIC)
WA TIPSIMOYTONIBHOM (CKBEphI, HapkH, cajsl) ¢opMbl. Pazmep mnpoOHOM
TIJIOIIAINA OTIPEACIISIETCS KOJIMUYECTBOM JAEPEBbEB — OOBEKTHI C MOJIOJBIMHU
nmocajKaMH JIOJDKHBI coJiepkaTh HE MeHee 25 nepeBneB, crapbie — oT 40
10 50 mepeBbeB. CTBOJIBI HAYAIBHOTO M KOHEUHOTO jepeBa (10 MOPSAIAKY
oTcueTa Ha MPOOHOM ILIOmaau) OOBOJATCS KpyroBoi nuHuen. Kaxmoe
JIEPEeBO TTOMEYAETCs Ha BBICOTE IPYJIU METKOW ¢ HOMEpoM. B ciryuae pery-
JSIPHOTO PACIIOJNIOKEHHS JIEPEBbEB Ha MPOOHOM IUIOIMIAAM JOMYCKaeTCs
HyMepals KaXJa0ro msaToro AepeBna.
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Jna kaxaol mpoOHOM IIOMIAJM 3aIlOJHSIOT MaclopT € yKa3aHUEM
CIICIYIOINX JaHHBIX: HOMEP; KOJ O0BCKTa, Ha3BaHUE W aJPeCc MECTOIIO-
JOXKEHUsS; TpaJOCTPOUTEIbHAs KaTeropus oObekTa (MecTa 3aKIaaKd
POOHBIX IIOMIAIEH OTMEYAIOT Ha KApTOCXEME); KpaTKas XapaKTepUCTHKA
COCTaBa, THIIA Pa3MEIICHUS JIEPEBHEB M KYCTAPHHKOB; CIIOCO0 TOCAIKH;
pPacCTOSIHHE MEXKIY PSJIaMH, MKy PACTCHHSIMHU B TPYIIIC WU KYpPTHHE,
paccTOSIHHE OT MPOe3keH JacTu U ¢acaaa 31aHus 10 IEPEBbEB U KycTap-
HUKOB, WHTCHCHUBHOCTH JIBHKCHHS TPAHCIIOPTAa Ha JIOPOTax M WHTCHCHB-
HOCTh IICIICXO0HOTO JIBMIKCHUS; HAJTUYKME ra30HOB, XapaKTep 3aJepHEHUS
mOYBBI (OIS MPOIUICIIMH W TPOLEHT TPOII); XapaKTCPUCTHUKA COCTaBa
II0YB, 3arpsA3HEHHOCTH TOYBBI OBITOBBIM W/WIIM CTPOUTEIHHBIM MYCOPOM,
COJIep)KaHKE B IIOYBE TOKCUYCCKUX BEIICCTB.

[Tpu mepecdere AepeBbEB I KAKIOTO SK3EMILISApa YKa3bIBAIOT II0-
POy, BBICOTY, AMAMETpP, BO3PACT, KATETOPHUIO KU3HCHHOCTH, CAHUTAPHOES
COCTOSIHUE, TIOBPEKICHUE BPEIUTEIAMHU, OONC3HIMH U JPYTHMH HETraTHB-
HBIMH (B TOM 4YHCJIC aHTPOIIOTCHHBIMH) (hakTopaMu cpeibl. Takke oTMme-
Jar0T OCOOCHHOCTH KPOH JPEBECHBIX PACTCHUU W NMPUMEHCHHBIX K HHUM
METO0JI0B (POPMOBOYHOM WIIM TIIyOOKOH 0Ope3ku. TakcallMOHHBIC MTOKa3a-
TSJIM CHUMAIOT ¢ IPUMEHEHUEM TPpUOOPOB (BBICOTOMEPA, MEPHOM BHJIKH).
BospacTtHyio Tpynmy yKa3bBalOT [0 KaTeropusM Bo3pacta —
10(20)-reTHuM KJ1accaM B 3aBHCHUMOCTH OT TIOPOJIBI jiepeBa. OIEHKY Ku3-
HEHHOCTH TPOBOAAT 10 Kiaccudukanuu Kpadra, caHUTapHOTO COCTOSHUS
— ¢ MPUMCHEHHUEM CTaHIAPTHBIX METOJIOB JIECOMATOJOTHIECKOTo 00CIIe-
noBaHus. ONpeneisioT CTENEeHb MOBPSKICHHOCTH HACAKJICHUNW M yCTa-
HABJIMBAIOT MPUPOTY (HaKTOPOB, BEI3BABIIHMX MTOBPEKICHHE — TIPUPOTHBIC
(Oome3HHM, BpEeIUTENH), aHTPOIIOTCHHBIC (3arpsA3HEHUE CPeIIbl, HapyIICHHUE
TIPABHUIT COACPIKAHUS U Jp.) WIIH KOMIUIEKCHOE BO3JICHCTBHE.

MOHHTOPUHT COCTOSIHHSI 3€JICHBIX HACaXJACHUH TOpPOJOB COCTOUT
U3 TPAJAMIIMOHHOMN IOCJICI0BATEeILHOCTH JIEHCTBHI — HaOmoaeHus (ciie-
KCHUS) W TOJY4YeHUS MaHHBIX (M3MEpPEHHUS W ydeTa), aHaJih3a JIaHHBIX
Y OIICHKW CHUTYaIlMH, MPOTHO3WPOBAHUS CUTYAIWH, TPHHITHS PEIICHUN
10 COJICP’KaHUIO, TIOBBIIIICHUIO YCTOWYUBOCTH, 3aIWTE, BOCCTAHOBJICHUIO
1 PEKOHCTPYKIIMH 3eJeHOoro (hoHa.

KonmpoussHble gonpoceul

1. ®yHKIIMOHAILHOE 30HUPOBAHUE 3€JICHBIX HACAKICHUM.
2. Opranuzauus 1 METO/Ibl MOHUTOPUHTA 3€JICHBIX HACAXJICHUHN To-
pPOIOB.
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3. Oco0EHHOCTH MOHMTOPHHTA PacCTUTEIHLHOTO MOKpPOBa Ha ypOaHH-
3UPOBAHHBIX TEPPUTOPHUSIX.

4. Peakiiuu pacTeHMl U UX COOOIIECTB HAa (PUTOTOKCUYHOCThH TOPOJ-
CKOU CpENBL.

5. IlokazaTenn MOHUTOPHMHTA 3€JICHBIX HACAXIECHUM B OILICHKE YCTOM-
YUBOT'O Pa3BUTHUS rOPO/JIaA.

6. BoctpeOoBaHHOCTh pe3yJIbTATOB MOHUTOPUHTA PACTUTEIHLHOTO TI0-
KpOBa B IMTPAKTUYECKOUN JAEATEIBHOCTH.
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2. [IoyBeHHbIN 3KOJIOTrUYeCKUN MOHUTOPUHT

3emiIs KaKk KOMIUIEKCHOE TIOHSTHE U MOYBa Kak HEOTheMJIeMasl 4acTh
3eMeJIb — TJIABHBIA MPUPOJHBIN pecypc YeloBeUYeCTBa, TPEOYIOMIUN Kak
OIICHKH, TaK U OXPaHHBIX M KOHTPOJHMPYIOMHNX MEPOIPHUITHH, BKIIFOYAFO-
IIUX MOHHUTOPHUHT. MJ€0JIOTUsl SKOJOTUYECKOTO MOHUTOPHUHTA CpPell pas-
pabateiBasiack B. 1. Bepnaackum, A. E. depcMaHoM 331010 A0 €T0 pe-
abHOTO BOIUIOIICHHWS B HAy4dHYI TMpakTukKy. HaydHoe oOocHOBaHHWE
MPaKTUUYECKUX METOJI0B MOHHUTOPUHTa TIOYB COAEPKHUTCS B padoTax
N. I1. T'epacumona (1975), a ero opraHu3allMOHHBIC TPUHITUIILI 3aKJI1a]TbI-
Baiguch FO. A. Mzpasnem (1984). Anmanranus BeIpaOOTaHHBIX METOOJIO-
TMYECKUX TOAXOAO0B MJis IeJiel MPaKTUUYEeCKOTO MOHUTOPUHTA H3JIOKEHA
B padotax I'. B. JloopoBoasckoro (1983), T. SI. Ammxmunoii, B. M. Crot-
kuaa (1997), I'. B. Mory3oBoii (2001, 2013), A.II Cuzopa (2006),
I". B. Morysogoii, O. C. be3yrinosoii (2007), K. I1I. Kazeesa, C. . Konec-
nukoBa (2012), A. I1. Cu3zoBa, A. C. Mumkuna (2016).

3aJI0TOM yCHENTHOCTH JKOJOTHUECKOTO MOHMTOPHHTA SBIISETCS KOM-
TJIEKCHBIA TTOXO0J — TMOJHOTA XapaKTEPUCTUKU COCTOSIHUS BCEX TTPUPO/I-
HBIX CpeJ] B UX B3aUMOCBsI3U. [[0UBEHHBII MOHUTOPHHT — OJ{HA U3 BaXK-
HEUIITHUX COCTABJISIIONINX YKOJOTHYECKOT0 MOHUTOpPHUHTA B miesioM. Ocobast
POJIb TIOYBEHHOT'O MOHUTOPHUHTA 00YCIIOBJIEHA TEM, YTO MOYBA BBHIMOJHSET
YHUKAJIbHBIE JKOJOTHUYECKHEe (YHKIUU — IUIOJOPOJAME, MPOTEKTOpPHAS,
MEUKO-IKOJIOTHUECKasi, — KOTOPbIE U TOJJIEkKAT KOHTPOJIIO B TEPBYIO
ouepens (JJoopoBonsckuii, 2006; Moty3oBa, be3yriosa, 2007).

Tlougennwili sK0102UUECKULL MOHUMOPUHZ — CUCTEMa PETYJISIPHOTO,
HE OTPAaHMYECHHOTO B MPOCTPAHCTBE W BPEMEHU KOHTPOJIS MMOYB, JArOIIas
nH(popMaIno 00 UX COCTOSTHUU C LETbIO OIEHKU MPOIUIBIX M HACTOSAIINX
U3MEHEHUI U MPOTHO3a X B OyIyIIEeM.

HeGnaronpusarapie n3MEHEHUS MTOYBEHHBIX CBOMCTB MOTYT (POPMHPO-
BaTbCs MOJI BIUSHUEM MPHUPOIHBIX (PAKTOPOB M BBI3BIBATHCS JIEATEIIHHO-
CThIO YesoBeka. O4ueHb 4yacTo HeOJIaronpusaTHbIC MPUPOJIHBIC W aHTPOIIO-
TeHHBbIE (PaKTOPHI IEUCTBYIOT OJJHOBPEMEHHO M BBIUJICHEHHWE aHTPOTIOTEH-
HBIX TIOCJICICTBUHN MPE/ICTABISIET 3HAUUTEIBHYIO CIIO)KHOCTh. Kpome Toro,
B TI0YBaX, B CHIIYy UX Oy(EpPHOCTH, MOCIIECACTBUS aHTPOIIOTEHHOTO BO3/ICH-
CTBUS TIPOSIBIIAIOTCS HE Cpa3y, OKa3bIBAIOTCS OTCpoueHbl. [loaTomy cyiire-
CTBYET HEOOXOIUMOCTh OIICHMBATh HE TOJBKO HACTOSIIME H3MECHECHUS,
HO M MIX JIOJITOBPEMEHHBIC TTOCIICACTBUSI.
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B rocynapcTBeHHBIX 3aKOHOAATEIBHBIX JOKYMEHTaX HCIOIb3YETCS
0000IIIEHBIN TEPMUH «3EMJIN» — COOMpaTeIbHOE TOHATHE, KaTETOPUH 3€-
MEJIb BBIJESIOTCS M0 HA3HAYCHMIO, YUET BEACTCS MO (DaKTUYECKOMY HC-
MOJIb30BAHNIO. MOHUTOPHUHT 3€MEJIb BIIEPBBIEC MOJYUYHJI CAMOCTOSTEIbHBIN
ropuandeckuit ctatyc B 1991 r. B cBsI3U ¢ npuHATHEM 3€METBLHOTO KOJEKCa.
CoJnepkaHue U MopsAJI0K MOHUTOPUHTA 3eMeb onpenaeisiercsa «Ilonoxenu-
€M O MOHHUTOPHMHIEC 3E€MEJIb», YTBEPXKJICHHBIM IOCTaHOBIeHHEM IIpaBu-
TenabcTBa Poccuiickoit ®deneparun Ne 491 ot 15.06.1992, a ¢ 1993 r. on
BBIJICJIEH B KA4ECTBE ITOJCUCTEMBbl B EIMHOW TOCYJapCTBEHHOM CHUCTEME
AKOJIOTHYECKOTO MOHMTOpPHMHra. MOHUTOpUHT 3eMenb Benercsa [ocymap-
CTBEHHBIM 3€MEJIbHBIM KoMuTeTOM Poccuiickon denepaunu u Munucrep-
CTBOM IIPUPOJIHBIX pecypcoB Poccuiickoit Penepanuu no equHON CUCTEME.

OO0BEKTOM MOHUTOPHHTA SBISIOTCS Bce 3emutn Poccuiickoit denepa-
IIMH, HE3aBUCUMO OT (pOpM COOCTBEHHOCTH Ha 3eMIJIIO, IIEJICBOTO Ha3Haye-
HUSI U XapakKTepa UCIIOJIb30BaHWs. MOHUTOPUHT 3€MENb BEIECTCA MO MO~
CHCTE€MaM, COOTBETCTBYIOIIUM KAaTETOPUSIM 3€MEJb!

— 3EMJIA CEIbCKOXO03SIMCTBEHHOTO HAa3HAYEHMS

— 3€MJIM HACEJICHHBIX ITYHKTOB;

— 3eMJIM MMPOMBIIIJIEHHOCTH, TPAHCIIOPTA, CBS3U, YHEPTETUKH, 000pO-
HbI 1 THOTO Ha3HAYEHUS;

—3eMJII OPUPOJAOOXPAHHOTO, O3JOPOBUTEIBHOIO, PEKPEAMOHHOTO
U HCTOPUKO-KYJIbTYPHOIO Ha3HAYECHUS,

— 3€MJIH JIECHOTO U BOJHOTO (DOH/IA;

— 3€MJIM 3ariaca.

MoHO Ha3BaTh JBE II00ANTBHBIC IEIM MOHHUTOPHHTA TIOYB, KayKaas
U3 KOTOPBIX NPUJIOKHUMA K OINPEJICICHHOW KaTerOpUU 3€MEJb — PaHHEE
oOHapyXKeHHE HEOJIaronpUsITHBIX U3MEHEHUN CBOMCTB IOYB IMPHU pa3iny-
HBIX BHJAX MX HCIIOJb30BaHUs (a0COIIOTHOE OOJBIIMHCTBO IIOYB); KOH-
TPOJIb 3a COCTOSIHUEM IT0YB CEJIbX03HA3HAUYCHUS.

MHoroo0Opa3re 00BEKTOB MOHUTOPHMHIA MOPOXAAaeT MHOTooOpasue
BUJI0B MOHUTOPHHTA, €T0 3a]1a4 U UCTIOJIb3yEMBbIX ITOKA3aTEIIEH.

2.1. Budbl n0U8EHHO020 3K0./102U4eCK020 JMOHUMOPUHZA

Ha ocHoBe paznuuuii MEXaHU3MOB U MacIITa00B MPOSIBJICHUS Jerpa-
AU TI0YB BBIJEISIOT HECKOJBKO YPOBHEW MOHMTOPUHIA — TJI00AJb-
HBIHA, GOHOBBIN (TOJCHUCTEMA TJI00ATBLHOT0), PETHOHATBHBINA M JIOKATbHBIH
MOHHUTOPUHT TOYB.
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JlokanvHblli MOHUTOPUHT HA3bIBAIOT €I1I€ CAHUTAPHO-TUTUEHUYECKUM,
WIM MMIAKTHBIM. JIOKaJbHBII MOHUTOPHMHI HAIpaBJIeH HAa KOHTPOJb
YPOBHS COACPKAHUSA B CpPee TeX 3arpsA3HSIONIMX BEIIECTB, KOTOPHIE BBI-
OpacbiBaeT KOHKpeTHOE mpeanpustie. KoHTpoIupymoTcs B MEpPBYIO oue-
peab NPUPOJHBIE Cpelibl, Hauboee YyBCTBUTEIbHBIE K JAHHOMY 3arpsis-
HUTet0. [Ipy 3TOM MOYBBI aHAM3UPYIOTCS MPH JIFOOOM cllydae 3arpsizHe-
HUS OKPY’KAIOIIEH Cpe/ibl, OIICHUBAIOTCS (PU3UKO-XUMUYECKHE U OUOJIOTH-
YECKHE CBOMCTBA MOYB, ONPEACISIONINE UX SMUAEMUYECKYI0 U TUTUEHUYE-
CKyt0 0e30macHOCTh. PoJib JTOKaaIbHOTO MOHUTOPUHTA — BBISIBJICHUE BIIHU-
SHUS JETpajlallii MOYB Ha IKOCHUCTEMBI JIOKAJHLHOTO YPOBHS U YCJIOBUS
KU3HM YesoBeka. BakHO Kak paHHee OOHapy>KEHUE IKOJIOTMYECKOM orac-
HOCTH, CBSI3aHHOM C 3arps3HCHHEM, TaK W BBISBICHHE 3aKOHOMEPHOCTEH
HAKOIUICHUs] TOKCUYHBIX BeIeCTB. Pe3ynbTaThl 00CIe0BaHUS TTOYB JAOT
BO3MOKHOCTh PaHXHUPOBATh WX MO YPOBHSM 3arpsi3HCHUS] U COCTABUTh
IIPOTHO3 OMACHOCTH IS 3J0POBbS YEJIOBEKA, BBHIPAOOTATh CHCTEMY pe-
KYJIbTUBAIIMOHHBIX MEPOIIPUATUNA. B HaCENIeHHBIX MyHKTaX KOHTPOJIb MPO-
BOIST C y4yeToM (PYyHKIMOHAJIBHBIX 30H. B mepByro ouepear oOcCIeayroT
IIOYBBI TEPPUTOPHIA IMOBBIIICHHOTO pUCKA JIJIS 3JI0POBbS HacelleHus (Imod-
BbI JICTCKUX JOIIKOJIBHBIX YUPEKACHUH, IKOJ, OOJBHUII, 30HBI )KHJION 3a-
CTPOMKH, CAHUTAPHON OXPAHHOU 30HBI BOJOEMOB U PEKPEALMH, TUTHEBOTO
BOJAOCHA0KEHMS U T. I1.).

Pezuonanvbrviti MOHUTOPUHT HAIIpaBJIE€H HA OIEHKY BIMSHUS BCEX BU-
JIOB YEJIOBEUECKOMN ACATEILHOCTH HA COCTOSTHUE OKpY:Kalollel Cpelbl pe-
ruoHa. KoHTpOJIb OCYIIECTBISCTCS Pa3TMYHBIMA PETHOHATBHBIMHU CITYK-
0aMu — TUAPOMETCITYKO00M, arpoXuMCIyK00H, THIPOXUMHUYECKOH, JIeCcO-
YCTPOUTEIBHOM, CEMCMOJIOTUYECKOU U Ap. DTOT BUJ MOHUTOPUHTA MOYKHO
Ha3BaTh eeocucmemuuvim (I'epacumoB, 1975), T.K. B OCHOBY KOHTPOJIS
PaCIpOCTpaHEHUS 3arps3HAIONIMX BEIIECTB B PETrHOHE TOJIOKEHBI MPHUH-
IIUIIBI PACHPOCTPAHECHUS MPUPOJHBIX XUMUUYECKUX BEIIECTB B T€OCUCTEME.

@DoHO0BbIlI MOHUTOPUHT SIBJIICTCS TOJCUCTEMON TII00aIhHOTO MOHHTO-
pUHTa U SBJSIETCS 00sI3aTENIbHBIM, IMOCKOJIBKY €ro I1eJIb — KOHTPOJIb 3a CO-
CTOSIHUEM TIOYB TEPPUTOPHM, KOTOPBIE MOTYT CIIYHUTh STAJIOHAMHU OKpYKa-
IOIEH Cpelbl, WIK «HYJIEBBIMA TOYKAMHU OTCUETa», MPHU IMPOBEICHUU JIO-
KaJbHOTO W PETHOHAIBLHOTO MOHUTOpHHTa. Hanbonee HanexHOU sBiseTCs
aHaJITU4ecKast tHGOpMalvs O COJIEP’KaHUN KOHTPOIUPYEMBIX XUMHUUYECKUX
BEIICCTB, TOJy4eHHAs TPU HEMOCPEACTBEHHOM OOCIIEIOBAaHUU (POHOBBIX
nouB. OObeKTaMu HaOMIOACHUS AJ11 (POHOBOTO MOHUTOPHHTA CITY’KaT MOY-
BbI, XapaKTepHbIC AJII PETHOHA HUCCIIECIOBaHUsS, B MUHUMAJIbHOM CTEIECHU
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TIOJIBEP)KEHHBIC aHTPOTIOTCHHOMY BO3JICHCTBHIO (ITOYBBI 0CO00 OXPaHSIEMbIX
HPUPOIHBIX TeppuTopuil). OmHaKO 111 (POHOBOTO MOHHTOPHHTA MOTYT OBITH
UCIIOJIb30BaHbI U OOOOIIICHHBIC JAHHBIC JIUTEPATYPHI MO0 XUMHUUYECKOMY CO-
CTaBy MOYB PETHOHA, JaHHbIC 0OCIICIOBAHUS MY3€UHBIX TTOUYBEHHBIX 00pa3-
IIOB WJIM MOTPEeOEHHBIX MOYB C TOYHOM JTATUPOBKOMA.

Inobanvroiil (unu 6uocgheprvitl) MOHUTOPHHT 3TO CHCTEMa KOHTPOJIS
HaJl YKOJOTUUYECKUMU TOCJIECACTBUSIMU JJIsI OKPYKAIOLIEH CPEebl aTbHETO
aTMOC(EpHOTO TMEepeHoca 3arpsA3HSAIOINIMX BEIIECTB B MaciiTabax Bcel
IJIaHeThl. 3aja4ya r100aJIbHOTO MOHUTOPUHTA TIOYB — OIICHKA MHTEHCHUB-
HOCTHU BJIUSHUS IJ100aJIbHOTO TIEPEHOCA BEIIECTB HA COCTOSIHUE TTOYB, Y/la-
JICHHBIX OT MCTOYHHMKA 3arpsi3HeHus. CiexeHre BBINOIHACTCS B 3alOBE/I-
Hukax, noixyuusiux ot FOHECKO craryc 6uocepHbIX 3a110BETHUKOB.

[TokazaTtenu JIOKaJIbHOTO W PErMOHAIBLHOIO MOHUTOPHHIA HE €IMHO-
oOpa3Hbl M0 KOHTPOJIUPYEMBIM MOKA3aTeNIIM U B 3aBUCUMOCTH OT 3TOTO
nenstest Ha BuAbl. Cneyuguueckue BUABI JTOKAIBHOTO U PETHOHAIBHOTO
MOHUTOPWHIA HAIPABJIEHBI HAa BBISBICHUE MOCIEACTBUN Jerpagalid Xu-
MUYECKUX CBOICHE TI0YB, C KOTOPHIMHU CBSI3aHO MpPSIMOE JICHCTBHE TMOYB
Ha JKMBBIC OpraHU3MbI (HEIOCTAaTOK IMTATEIbHBIX BEIIESCTB, TOKCHYHOE
JCHCTBHE 3arpsA3HUTENICH, TIepearoeecs Mo MUIeBbIM Tiernsam). [Ipu xu-
MUYECKOM 3arps3HCHUM CYIIECTBEHHBIX M3MEHEHUN (PU3UYECKUX U MOP-
dhoornuecKkux U3MEHEHUM MOXKET U HE OBITh.

Komnnexcuoiii noKanpHBIM W PETUOHAIBHBIM MOHUTOPUHI IIOYB
HaIpaBJieH Ha BBIABICHUE SKOJIOTMYECKUX MOCIEICTBUN KOMHIEKCHOU
dezpadayuu 10YB, B OCHOBE KOTOPOM Jie:KaT JUOO MPOIIECCHI IeTpaialiiu
($U3MYECKUX CBOMCTB IMOYB, KOTOpPHIE HEM30EKHO COMPOBOKIAAIOTCS Je-
rpajanuei X XUMHUSCKUX CBOMCTB (OITyCTHIHUBAHUE), THOO HAYMHAFOTCS
C JIerpajallii XUMHUYECKHUX CBOMCTB, YTO BJIEYET 3a COOOM U3MEHEeHHUE (hu-
3UYECKHUX, & TOTOM U MOP(OTOTUYECKUX.

Vuusepcanvnvlie BUIBI JOKAIBHOTO M PETHOHAIBHOTO MOHHUTOPUHIA
MOYB TO3BOJSIIOT TMOJYYUTh UHMEZPAIbHYI0 OWEHK)Y JIerpaaalliOHHbBIX
mpoIeccoB. B oCHOBE 3TOr0 BUJa MOHUTOPHHTA JIEKHUT OLIEHKA COCTOSIHHS
MUKPOOHOTO WJIM PACTUTEIBHOTO 1I€HO3a, MPOU3BOJICTBEHHAs OLICHKA Ka-
gyecTBa MOYB (IO YPOXKAMHOCTH) WIJIM BHEITHWHA BHJI MOYBEHHOTO TTOKPOBA
cBepxy (kocMuueckas HW a’po(OTOChEMKA), IO3BOJISIONUIUN OICHUTH
OOJBIINE TEPPUTOPHHU.

3aoauu MoHUMOpUH2A NOYEEHHO20 NOKPOBA MOTYT CYILIECTBEHHO Me-
HSTHCS B 3aBUCUMOCTH OT BHJa MOHUTOPHUHTA U CTIEIIU(UKU MOHUTOPHUPY-
€MbIX BBIJICJIOB TIOYBEHHOTO MTOKPOBA.

33



BapuanTsl 3aiau:

— KOHTPOJIb KUCJIOTHO-IIEJIOYHBIX TOKa3aTesel MouYB, 4TO OCOOECHHO
aKTyaJIbHO TIPU TPUMEHEHUM BBICOKMX 03 MHUHEpaIbHBIX yA0OpeHUI
Y TIPOMBIIUICHHBIX OTXOJ0B B KAUECTBE MEJIMOPAHTOB JJII MOYB CEJIbX03-
yroAuM, a TaKXKe B KPYIHBIX INPOMBILUICHHBIX LIEHTPAX U HA MPUIIETAIO-
IUX K HUM TEPPUTOPUSX, IJe aTMOC(EpHBIE OCaIKU OTIUYAIOTCS BBICO-
KOM KHCJIIOTHOCTBIO;

— KOHTPOJIb 3arpsi3HEHHS II0YB TSKEIBIMU METAJUIAMU BCJEICTBUE
TJI00AIBHBIX (TpaHCTPAHWYHBIX) BBIMACHUH Ha (DOHOBBIX TEPPUTOPHSIX;

— KOHTPOJIb JIOKAJIBHOTO 3arpsi3HEHHUS TOYB TSDKEIBIMUA METaJIaMH
B 30HE BJIMSIHUS MPOMBINUIEHHBIX MPEANPUATHN U TPAHCIIOPTHBIX Maru-
CTpajieH, IeTepreHTaMu U OBITOBBIMU OTXOJaMU Ha TEPPUTOPHUSX C BHICO-
KON IUTOTHOCTBIO HacelieHWs (MOYBBI TOPOJIOB), a TaKXKe IMECTUIUIAMM
B PETHOHAX WX TIOCTOSTHHOTO MPUMEHEHHS (ITOYBBI CEITbX03YTOIHH);

— JIOJITOCPOYHBIA M CE30HHBIN (B IEPHOJ BereTallid pacTeHU) KOH-
TPOJIb BJIAXKHOCTH, TEMIEPATYPhI, CTPYKTYPHOT'O COCTOSIHUSA, BOAHO-(PU3U-
YECKUX CBOMCTB I10YB arpoL€HO30B;

— OIICHKA BEPOATHOTO U3MEHEHUS CBOMCTB MOYB IMPU MPOECKTUPOBAHUU
TUAPOCTPOUTENIBCTBA, MEIIMOPAIMHA, BHEAPEHUHA HOBBIX CHCTEM 3€MIIEIE-
JUs U yIOOpeHu! U T. II.;

— UHCIIEKTOPCKUI KOHTPOJIb Pa3MEPOB U MPABUIBHOCTU OTUYKICHUS
MMaXOTHONPUTOAHBIX TTOYB JIJI1 IPOMBIIIJIEHHBIX 1 KOMMYHAJIBHBIX LEIIEH.

HecmoTps Ha pasnmuums nenen v 3aaad, Kaxaas nporpamMmMa MOHHUTO-
pHHTa JOJDKHA COJIEpKaTh NEpeUYeHb OIpeesseMbIX MoKazaTeeH, Tpedo-
BaHMs K BBIOOPY TOYEK ONMPOOOBaHUS, TpEOOBaHUS K METOAaM ompeese-
HUSl TTIOKA3aTeJie, OCHOBAHUS JIsl OLIEHKHU NOJYYEHHBIX YPOBHEM IOKa3a-
TEJIEU ¥ MPOTHO3 UX U3MEHEHMUA.

KonmpoussHble gonpocel

1. Kakue 3emMin SBIISIIOTCS OOBEKTOM MOHHUTOpHHTA B Poccuiickoit
deneparun?

2. Ha xakux TeppUTOPUSX OCYIIECTBIISIOT IJ100aIbHBI MOHUTOPUHT
IOYB?

3. Ha cocTosHMe KakuxX MOYBEHHBIX OPraHU3MOB OMHUPAETCS YHUBEP-
CaJTbHBI MOHUTOPHHT?

4. IIpy kakoM BHJI€ MOHUTOPHMHIA aKTyaJIbHO HCIIOJIh30BaTh MOKa3a-
TeJIb KUCIOTHOCTH MOYB?
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5. Kakue 3amaum Hambosiee BaKHBI IIPH MOHHMTOPHHIE IOYB CEIbXO-
3yroaui?

2.2. llokazameau
NOY8EHHO020 3K0/102U4eCK020 MOHUMOpUH2d

[Toxazarenu, oTpakarolmue SKOJOTMYCCKOE COCTOSHHE MOYB (B3au-
MOCBSI3b C CONPEACIBHBIMUA CPEaMU U BIIMSIHUE HA OPTaHU3MbI), Ha3bl-
BaIOT uUHOUKamopamu mouumopurnea. OHu WHOOPMATUBHBI TaKXKe TMPHU
OIIEHKE YCTOWYMBOCTH DKOCUCTEMBI B OTHOIICHUU TOT'O WJIM UHOTO BHJIA
JeTpaamuu.

TpebGoBanus K MHANKATOPAM MOYBEHHOTO JKOJOTHYECKOTO MOHUTO-
punra (Morty3oBa, besyriosa, 2007):

— MH()OPMATUBHOCTh B OTPAKCHUU COCTOSIHUS MOYB KaK KOMIIOHEHTA
KOCUCTEMBI;

— YyBCTBUTEILHOCTh K CMEHE PKOJIOTHUYECKOM 00CTaHOBKH,;

— IOCTYITHOCTh METOJIOB aHAJTUTUYECKOTO OINpE/IEICHUS;

— MPaBWILHOCTh M BOCIIPOM3BOAMMOCTh PE3YJIbTATOB WX aHAJTUTHYE-
CKOT'O OIpeeIeHHs, 00€CTICUNBAIOIINE COMTOCTABUMOCTh TAHHBIX.

Bri6op mokazaTeneil MOHUTOpPHWHIA 3aBUCUT OT BUJA Jerpajaliiu
TIOYB, HO TIPH JIFOOBIX BHJIAX JIeTpaJaiii HEOOX0IMMO OIPeIeIICHHE TIOKa-
3aTeJIEN U3 TPEX Pa3HbIX TPYIIIL.

1. Iloka3aTenu paHHEW AMArHOCTHKW HEOJArompHUsATHBIX CBOWCTB
U peKUMOB (OHMOJIOTMYECKUEe TECThl, (hepMEHTATUBHAS aKTHUBHOCTbH, OKHC-
JUTENHHO-BOCCTAHOBUTEIBHBIH M KHCJIOTHO-OCHOBHOM PEXHUM IIOYBHI,
MHUKPOMOP(OJIOTHS TOYBBI). DTOT BHJ IOKa3aTejei oKa3ajcs IIMPOKO
BOCTPEOOBaHHBIM B IIPAKTHUKE MOHUTOPHHTA U aKTUBHO Pa3BUBACTCS B TO-
ciennue aBa necatunetus (Kasees, Konecnukos, 2012; MukpoopraHus-
MBI..., 2018).

2. [lokazarenu, XapakTEpU3YIOIIUE CE30HHBIC WM KPaTKOCPOYHBIC
(2-5 ner) W3MeHEHUs TTOYBCHHBIX CBOMCTB (BJIAXXHOCTh, KUCIOTHOCTD, CO-
CTaB MOYBEHHOI'O PacTBOPA, COJEPKaHUE JOCTYIHBIX PACTCHUSIM AJIEMEH-
TOB, JbIXaHWE TIOYBHI). OTa TpyImla II0Ka3aTeJIeH PEKOMEHIYeTCs
JUTSL OIIEHKH TEKYIIET0 COCTOSIHUS TIOYBHI M TIPOTHO3a YPOKAWHOCTH (B TOM
YHCIIC U HA TEKYIIUI roj);

3. [Tokazarenu JONTOCPOYHBIX W3MEHEHHM, MPOSBISIONINECS B Teue-
aue 5-10 u Gonee et (MOIMHOCTH TYMYCOBOT'O TOPHU30HTA, 3aIachl TyMy-
ca, pacueT 3pO3UOHHBIX MTOTEPh MTOYBKI, CTPYKTYPHOE COCTOSIHHE ITOYBHI).
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KonmposisHble eonpocel

1. Yto Takoe MHIUKATOPHI MIOYBEHHOIO MOHUTOPHUHTA?

2. llepeuncnure TpeOOBaHUSA K MHAWKATOPHBIM TOKAa3aTeIsIM HM IIPO-
KOMMEHTUPYHUTE UX.

3. KaknMu mokaszarteassMu MOKHO JOIOJHHUTH CIIMCOK ITOKa3aTeliei
paHHEH AUArHOCTHUKH JAETPaJalldOHHBIX ITPOIECCOB MOYBHI?

4. IloueMy B MOHUTOPHUHIE MOYB CJIEAYET MCIOJb30BaTh MOKa3aTeIn
BCEX TpeX Ipymm?

2.3. 066eKmbl N04Y8E€HHO020 3K0/102U4YEeCK020 MOHUMOPUHZA

OOBEKTHI MMOYBCHHOI'O MOHUTOPHUHIA (BHYTPH Ka)XJIOH M3 KaTCropHid
3eMeJb) JTOJDKHBI 00ECIICUNTh BBISABICHUE Pa3IMIHBIX BUJIOB U ypPOBHEH
HEOJIaronpUATHBIX U3MEHEHUN CBOWCTB MOYB, BOSHUKAIOIINX MOJ1 BIUSHU-
€M XO3SIUCTBEHHOM JEeATENbHOCTH YEJOBEKa, W JaTh BO3MOXKHOCTH Olle-
HUTh U3MEHEHHMS TI0OYB B IPOCTPAHCTBE U BPEMEHH.

[Tepen BEIOOPOM MPOOHBIX IUIOIIAACH JJIsI MOHUTOPUHTA JOJDKEH OBITh
NPOBEJICH aHaJIM3 AHTPONOICHHBIX (DAKTOPOB, BIMSIONIMX Ha COCTOSHUE
MOYB ¥ DKOCUCTEMBI B I1eJIOM. Takoil aHaJIu3 MO3BOJIUT BBISIBUTH CHEIH(H-
YEeCKHI XapakTep BO3ACUCTBUS TE€X WU UHBIX ()aKTOPOB HA MOYBHI U COTMpe-
JIEJIbHBIE CPEJIbl U OMPEICNIUTh BUJI IJIAHUPYEMOTO IKOJIOTUYECKOTO MOHHU-
TopuHra. OT BU1a MOHUTOpPUHTA OYyJET 3aBUCETh MEPEUEHb MOKa3aTenei co-
CTOSIHUSA TIOYB, KOTOPBIN LIe1eco00pa3eH B KOHKPETHOM CUTYalluH.

Hapyiienusi, BbI3BaHHbIE AHTPONOTECHHBIM 3arps3HEHHEM, BO BCEX
Cllyyasix 3aBHCST OT PACCTOSIHUS J0 MCTOYHHMKA BO3JAEUCTBUA. Pekornoc-
IIUPOBOYHBIC WCCIICOBAHUS JIOJKHBI BBISBUTH ONMKANIIYIO K UCTOYHUKY
3arpsI3HEHUS 30HY Hauboiee UHMEHCUBHOU de2padayuu W 30HY Pacipo-
CTPAHEHUS YACMUYHO HApYuleHHbIX TI0UB (0ypepHyto 30HY) U yKa3aTh TOU-
K4, TJe OyAyT 3aj10K€HbI TPOOHBIE MJIOIIAAN JJII MOHUTOPHUHTA. YUYaCTKH,
PacIOIO)KEHHbIE B 00€MX 30HAaX, JOJKHBI OBITh BKJIIOYEHBI B MEpPEUCHb
o0bekTOB HabmoaeHus. Yamie Bcero miomand Oy@epHOil 30HBI 3HAYU-
TEJIbHO MPEBBIAIOT IJIOMIAAN WHTEHCUBHO JETPaJUPOBAHHBIX 3EMEIIb.
KonnyecTBO TECTOBBIX YYAaCTKOB 3aBHUCHUT OT pa3Mepa MCCIEAyeMOU Tep-
puTopuu U €€ JaHAma(THBIX 0COOCHHOCTEH.

B mepedens mpoOHBIX TUIOMIAJEH MPU MOHUTOPUHIE TOYB JOJIKHBI
OBITh BKJIFOUEHBI U MPHUPOJHBIE aHAJIOTHU MOYB TEXHOTCHHO HM3MEHEHHBIX
nanamadros. [TouBbl TPUPOAHBIX JAHAMA(TOB CIIyXKaT «HYJIEBON TOUKOM
OTCYETa» W MO3BOJISIIOT BBHIWICHUTh BO3/EHCTBUE YeJIOBEKA U IPHUPOIHbBIE
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dakTopsl hopmupoBaHus 1mo4yB. COCTOSHUE MOYB HA TAKUX KOHTPOJBHBIX
TEPPUTOPHSIX CIICTyEeT OIICHUBAThH MPHU BCEX BUIAX MOHUTOpuHTa. [Ipm oT-
CYTCTBHUH TPHPOIHBIX aHAJOTOB HCCJICAYEMBIX TEXHOT'C€HHBIX ITOYB BO3-
MOKHO HCTIOJIb30BAHHUE APXUBHBIX CBEJEHUNA O CBOMCTBAX aHAJIOTMYHBIX
IPUPOJHBIX IMOYB PETHOHA JIMOO COMPEAETbHBIX TEPPUTOPUMA TOM KE KIIH-
MaTUYECKOW 30HBI C OJHOTHUIIHBIMH TIOYBaMHU. B mpoliecce MmoaroToBKu
porpaMMbl MOHUTOPHHTA COOMPAIOT JTUTEPATYPHBIE U KapTorpaduuecKkue
CBEJICHUSI O KJIMMAaTe, IeOJIOTMUYECKOM CTPOEHWH, peibede, THAPOJIOTUU
U PACTUTEIIHLHOM TTOKPOBE TEPPUTOPHH.

Kaxxnpiii TUI BBIJIETIEHHBIX TEPPUTOPUM JOJDKEH OBITh 0XapaKTEPH30-
BaH OMMKMCAHWEM HECKOJBKHX MPOOHBIX IuTomaaen. Jjis KOHTposis o01iero
Y JIOKQJIFHOTO 3arps3HCHHs MOYB B palioHaX BO3ACHCTBUS MPOMBIIIICH-
HBIX, CEJIbCKOXO3SUCTBEHHBIX, XO3IUCTBEHHO-OBITOBBIX M TPAHCIOPTHBIX
MCTOYHUKOB 3arpsi3HECHUS, MPU OIEHKE KaueCTBEHHOTO COCTOSHUS TOYB
U IIPU KOHTPOJIE COCTOSIHUS TUIOJOPOJHOTO CIIOS TMOYBBI HMCIOJB3yeTCS
I'OCT 17.4.4.02-84. Cornacao I'OCTy npoOHBIEC TIOMIAAKU 3aKJIa IbIBa-
IOT Ha y49acTKaxX ¢ OJHOPOJHBIM IMOYBEHHBIM M PACTUTEIHLHBIM TOKPOBOM
C YU4ETOM XO3SMCTBEHHOT'O MCITOJIb30BAHMS OCHOBHBIX IOYBEHHBIX Pa3HO-
cteii. KapTorpaduueckoit ocHOBO# m1st oTOOpa mpod SBISETCS IIJIaH 3eM-
JITIONE30BAaHMS XO35HUCTBa C HAHECEHHBIMU Ha HETO TPaHHWIIAMH MOYBEH-
HBIX KOHTYPOB. {7151 KOHTPOJIS 3arpsA3HEHUS TIOYB CEIIbCKOXO03SICTBEHHBIX
yrOJIui B 3aBUCMMOCTU OT XapaKTepa MCTOYHUKA 3arps3HEHUS], BO3JEIbI-
BaeMoOil KyJIbTypbl U penbeda MecTHOCcTH Ha Kaxawsie 0,5-20,0 ra Teppu-
TOPHM 3aKJaJbIBAIOT HE MEHEE TpeX MPOOHBIX IUIOMIAJI0OK pa3MepoM
e meree 10x10 v (Bemrouerxko u ap., 2012).

[Tpu poHOBOM MOHHMTOPHHTE MOYB MO/ JIECAMH BO B3POCIIOM JIPEBOCTOE
npoOHas TIomaapk AokHA ObITh He MeHee 0,25 ra. Uem pa3HooOpa3zHee
HACaXJIEHUE 0 COCTaBY MOPOJ] U YYACTUIO BUJIOB PACTEHUN KYCTApHUKOBO-
rO M TPABSHOTO SIPYCOB, TeM OOJbINE JOKHO OBITh 3aJI0KEHO MPOOHBIX
wioniaaen. Tak, B eJIbHUKaX-KUcJIMYHUKaX la n 10 xiacca OoHuTera keia-
TeNbHO BbIACHATH He MeHee 10-12 yuactkoB pasmepom 0,10-0,25 ra.
[Tpy HEOOXOIMMOCTH YMEHBILIATh pa3Mepbl TAKUX MPOO HAIO YBEIUYUBATH
UX YHCJI0, 0COOEHHO 3TO HEOOXOJMMO IPH MECTPOoTe penbeda U pazanyuu
IPaHyJIOMETPUYECKOTO COCTaBa MATEPUHCKHX MOPOJI B BBIJICJICHHOM ITYHKTE.
[TpoOHbIe TUTOMAAM JTOJDKHBI BO BCEX CIydasX BBIICIATHCS OMPEICICHHBIX
pa3MepoB M OTPAaHUYUBATHCS CO BCEX CTOPOH IMPOBEIECHHUEM BHU3HPOB C IIO-
CTAaHOBKOW KOJIBIIIKOB, (POpMY TIIOMIAAM JYUIlle BCETO 3aKJIabIBaTh B BUJIE
npsMOYToJbHUKA. OTOMBKA MPSMBIX YTJIOB TMIPOU3BOIAUTCS MEPHOM BHUIIKOM,
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AKKEepOM Wiu Oycosibto. IIpoba Ha yriax ocToiosieTcss Il COXPaHHOCTH
U npuBs3bIBacTcs K poceke (berumuckuii, Banrykesuy, 2007).

BriOpaHHbie 00BEKTHI MOHUTOPUHTA JOJKHBI OBITH 3apEeTrUCTPUPOBA-
HBI C TOYHBIM YKa3aHUEM KOOpIMHAT, HaHECEHBI Ha KapTy (MM KapTocXe-
MY) — 3TO TO3BOJUT CJICIUTH 32 U3MEHECHUSIMH OIPEICIICHHBIX TTOKa3aTe-
JIei Ha JaHHOM TTOYBEHHOM BBIZICJIE BO BPEMEHH.

KonmposisHele eonpocesl

1. C yero cieayeT HauMHATH pabOTy MO CO3JAHUIO0 IPOTPAMMbl MOHU-
TOPUHTA TEPPUTOPHUU?

2. Ha xakue 30HBI pa30uBaeTCsi TEPPUTOPUs] BOKPYT MCTOYHHKA 3a-
IpSI3HCHUS ?

3. Kak BbIOpaTh KOHTPOJIbHYIO TOUKY MPU OTCYTCTBHUU HMPUPOIHBIX
aHaJIOTOB TEXHOTEHHBIX MOYB?

4. Kak BiusieT mecTtpora penbeda Ha UCCICAYEMOW TEPPUTOPUU
Ha YMCII0 TPOOHBIX TIOIIAACH?

2.4. Bb160p mecmoagbiX y4acmkKoa
npu KOHmMpo.Jie COCMoOsIHUsA 3a2PA3HEHHbLIX 048

[IpuHuumns! BeIOOpa TOUEK MpoO00TOOpa HA (POHOBOW U 3arps3HEHHON
TeppuTOpUsiX paznuvarorcs. Ha gonosoii meppumopuu mecrononoxenue
TECTOBBIX YYaCTKOB OMNPEACNISIOT B 3aBUCUMOCTH OT JIAHAIMAPTHBIX OCO-
OeHHOCTEN paiioHa, JJIs 3TOr0 MPOBOJUTCS PEKOTHOCHUPOBOYHOE OOCe-
noBaHue. OHO JTOJKHO BBISIBUTH THUIT MMOYBOOOPA3yIOUIUX MOPOJI, peiibed,
THUII pACTUTEIHLHOCTH U MOYBO0OOpa3oBanus. KoauyecTBo U pacnoyioxeHue
TECTOBBIX YYAaCTKOB 3aBUCHUT OT JaHAIIA(THO-TEOXUMUUYECKUX U TOYBEH-
HBIX OCOOEHHOCTEN TEeppUTOpUHU. XapaKTep MHUIpAILMU JIEMEHTOB OIpe-
JensieTcss pojoM reoxumudeckoro Jyanamadra. Haubonee pacmpoctpa-
HEHHBIMU SABJISIIOTCS CJIEIYIONINE TPU PoJia JaH adToB.

1. Ilnockuie paBHUHBI C 3aMEAJICHHBIM BOJI0OOMEHOM, CIIa0bIM 3pO3U-
OHHBIM pacwICHEHUEM WK 0e3 HEeTo (npumopckue HU3MeHHOCmU, aLio8U-
AbHble PAGHUHDBL, GVIKAHUYECKUe U Opyeue Niamo) — HET BBIPAKCHHBIX
30H aKKyMYJSILWH, MECHONOI0MCEHUE YUACMKA 3A6UCUM  MOJIbKO
OM C6OUCME NOUBYL.

2. UepenoBaHue IJIOCKMX MOBEPXHOCTEH CO CKJIOHAMH, MOBEPXHOCT-
HBIH U MMOA3EMHBIN CTOK 00Jiee SHEPTUYCH (9pOo3uUoHHble B036bIUIEHHOCTIU,
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pacuileHenHble Niamo) — mMecHogble YUACMKU PACROIAZAI0MCA U 6 K-
KYMYJAMUBHOM, U 8 ITII08UATIbHOM JlaHOWadme.

3. CKJIIOHOBBIC YUaCTKH, INTOCKMX MOBEPXHOCTEH MOYTH HET, XapaKTe-
PU3YIOTCS SHEPTUYHBIM BOJIOOOMEHOM (2OpHbIIL U CUTLHO XOIMUCHIbL pe-
veh) — mecmosvle yHACMKU PACHONIAZAIOMCA U 8 AKKYMYAAMUGHOM,
U 6 III0BUATbHOM JIaHOulapme.

Takum 006pazoM, TECTOBBIE YUaCTKH ISl JTaHIIIa)TOB BTOPOTO U TPETh-
€ro poja JOJKHBI PACIIONAraThCsl U B aKKyMYJISITUBHOM, U B DJIIOBUAIIBHOM
nanamadTax. KoHTpoIbHBIN TECTOBBIN Yy4aCTOK NPUYPOUEH K ITHOBHATIBLHO-
My nanmamadry. CopepkaHue TOJUTFOTAHTOB B IMOYBaX aKKyMYJISITUBHBIX
na"amagdToOB CBUAETEILCTBYET 00 X MUTPAIIMU B IAHHBIX YCIOBUSX.

Ha 3aepsznennoit meppumopuu TOUKH JUisi 0TOOpA MOYBEHHBIX MPOO
pa3MeNiaroT Ha pa3HOM PACCTOSTHUM OT UCTOYHUKOB 3arpsA3HEHUS U C yde-
TOM poO3bl BEeTpoB. YacTroTa pa3MmelieHusi TOYEK OMpoOOBaHHUS OOJIbIIE
BONM3M mcrounuka 3arpssHeHus (50, 100, 200, 300 M) m cokpamaercs
no mepe ynanenus. @opma apeana oOClIeTOBaHUS HE SIBISETCA KPYToM,
a IIpeICTaBiIsieT co00il HenmpaBUWIbHYIO (GOPMY, BBITSHYTYIO IO PO3€ BET-
poB. CII0’)KHOCTh OpraHu3anuy JIaHamadTa Ha 3arpss3HeHHON TEPPUTOPUU
TOXXE JOJKHA MPUHUMATHCS BO BHUMAHHE, TECTUPOBAHUE 30H aKKyMYJIsi-
MM HEOOXOMMO JJIsl COCTABJICHUS MTOJIHOM KapTUHBI MUTPALIUU BEIIECTB
(Moty3oBa, besyrmosa, 2007).

[Tnomane TecToBBIX ydacTkoB He MeHee 10x10 M, dbopma TUKTyeTCS
XapakTepoM peibeda (KBaapaT, IpIMOYTOJIbHHK). TodedyHbIe pOoObI OTOU-
paroT Ha MPOOHOM TUIOIIAAN M3 OJHOTO MM HECKOJBKHX CIIOEB WJIU TOPH-
30HTOB METOJIOM KOHBEpPTa C TAKUM PacdyeToM, YTOObI Kak/as mpoda mpe-
CTaBJIsIa COOOM YacTh MOYBBI, TAITMYHOMN ISl €€ T€HETUYECKUX TOPU30HTOB
WK CJIOEB. {71 XMMHUYECKOro aHaiau3a 00beOuHeHHYo npobd)y COCTaBIISIIOT
HE MEHEEe YeM M3 IATU TOYCUHBIX MPO0, B3ATHIX C OJHON MPOOHOM IIOIAI-
k. Macca oObeauHEHHOM TIPOOBI J0DKHA OBITh HE MEHEE OJHOTO KHJIO-
rpammMa. IIpu oTOope TOUeUHBIX MPOO U COCTABICHUH 00bEIMHEHHOMN MTPOObI
JOJHKHA OBITh MCKIIFOUEHA BO3MOXHOCTh MX BTOPUYHOTO 3arpsizHeHus. To-
YeuyHble TPOOBI MOYBHI, MPEAHAZHAUYCHHBIC JJIs OMPECICHUS TSHKEIbIX Me-
TAJJIOB, OTOUPAIOT MTHCTPYMEHTOM, HE COJIepP KAIIUM METAJIJIOB.

JIst GaKTEpHOIOTHYECKOTO aHaIn3a C OJHOM MPOOHOM IMJIOIIAJAKH CO-
ctaBisitoT 10 oObeauHeHHBIX TP00. Kaxayro oO0bennHEeHHYI0 Tpoly co-
CTaBJISIIOT U3 TpeX ToueuHbIX mpod Maccoit ot 200 mo 250 r kaxmas, oro-
OpaHHbIX TTOCIOMHO ¢ TIyOuHbI 0-5 1 5-20 cMm. IIpo6sI, npenHa3HaYEHHBIE
JUIsl OAKTepUOJIOTUYECKOTO aHalii3a, B IENSAX MPEAOTBPAIICHUS UX BTO-
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PUYHOIO 3arps3HEHUs cieayeT oTOUpaTh ¢ COOJIOIEHUEM YCIOBHUH acen-
TUKH — UCIIOJIb30BaTh CTEPWIbHBI WHCTPYMEHT, IEepEMEIINBAThH
Ha CTEPUJILHOM ITOBEPXHOCTH, IIOMEIIATh B CTepuiIbHYIO Tapy (bemoueHko
u j1p., 2012).

Ha TecToBBIX y4yacTKax IMPOBOJSATCA PETYJpPHbIE U MEPUOIUUYECKUC
HaOmoaeHus. [leprognIHOCTh ONPEACIsIeTCs CTEIEeHBIO MPOMBIIIICHHON
OCBOCHHOCTH TEPPUTOPHHU, YIAJIECHHOCTHIO OT KPYIMHBIX 3arpsS3HSIONINX
00BEKTOB, OCOOEHHOCTSIMU KOHTPOJIMPYEMOTO TTOJUTFOTAHTA.

KOHmpo./leble 80Nnpocki

1.Yem ompenensoTcs NOPUHIUNBI BbIOOpa TOUeK MpoOooTOOopa
Ha (HOHOBOH TEPPUTOPUU?

2. YUTO TOJIOKEHO B OCHOBY 3aKJIaJIKH TOYEK MPoO00TOOpa HAa TEXHO-
T'C€HHO 3arpsI3HCHHBIX TEPPUTOPHSIX ?

3. KakoBa MuHMManbHast miomnaas TpoOHOH TIJIOIa KU ?

4. Yo mpeacTaBisieT coooi oObenHEHHAs TTpoba?

5. KakoBbl paznmuuusg npu orObope mpoO s XMMHYECKOTO U OakTe-
PHOJIOTHYECKOTO aHATN30B?

2.5. MOHUMOpPUH2 20p0ACKUX N04Y8

B macrosimee Bpems (¢ 2001 r.) B ropomax cocpemoToueHo Ooliee
50 % sxwureneit 3emmu (Teruop, 2008). [Ipu >TOM UMEHHO TOPOAA SIBJISFOT-
Cs IICHTPaMH BO3HHUKHOBEHHS AKOJOTHYCCKUX IPOOJIEeM — IIPH BBITECHE-
HUU TIPUPOJHBIX JIaHAIMIA(TOB MCKYCCTBEHHBIMU M TEPETPy3Ke MPOMBIIII-
JICHHBIMU 00BEKTaMHU MPOUCXOIUT POCT 3arpsS3HEHHOCTH BCEX KOMITOHCH-
TOB OKpY’)KalOIIeH Cpeabl, BO3HHKACT IIEPEHACEICHHOCTh, H3MCHSIOTCS
€CTEeCTBEHHBIC OMOPUTMBI YEJIOBEKa, yXY/IIAeTCs €ro 3J0pOBbe W Kaue-
CTBO *U3HU. [103TOMYy MOHUTOPHUHT OKpY>KarOUIEH Cpeibl Ha YypOaHU3UPO-
BaHHBIX TEPPUTOPHAX CTAJl TPEHAOM coBpeMeHHOCTH. OHaKo pa3HOOoOpa-
3M€ YCJIOBUU M CI0KHAS CTPYKTypa ypOaHU3UPOBAHHBIX TEPPUTOPHUI MOKa
HE TIO3BOJIAIOT CO37aTh YHU(HIIMPOBAHHBIE CXEMbl MOHHMTOPHHTA, IPO-
OJieMa HaxXOAUTCS B CTAIUH aKTUBHOM MTPOPAOOTKH U COBEPIIICHCTBOBAHUSI.

[TouBEeHHBIN TTOKPOB TOPOJOB, BBHITIOJHSIOMINN YHUKAJIBHBIE 3KOJIOTH-
yeckre (yHKIMH, UTpaeT 0COOYI0 poJib B (hOPMUPOBAHUN UX IKOJOTHYE-
ckoit ooctanoBku (I'epacumona u np., 2003; Moty3oBa, besyrnora, 2007;
Cusos, 2006, 2016). 'opoackue moUBBI pa3BUBAIOTCS HE TOJIBKO ITOJ BO3-
JEHCTBHEM TPHUPOJIHBIX (PaKTOPOB MOYBOOOPA30BAHUS, HO M MPH AKTHB-
HOM BMEIIATEIbCTBE YeIOBEeKa B (POPMHUPOBAHUE UX CBOMCTB, KaK MPSIMOM,
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TaK ¥ KOCBEHHOM. Pe3ylbTaToM 3TOr0 BMEIIATEIbCTBA SIBJISICTCS TMOSBIIC-
HUE TOBEPXHOCTHOTO OPraHO-MHUHEPATILHOIO CJI0s, MOJY4YEeHHOro Iepe-
MEIIMBAaHUEM, HACBIITAHUEM, TIOrpeOCHHEM H/HIIN 3arps3HEHUEM MaTepHa-
JaM{ aHTPOTIOTEHHOTO MPOUCXOXKICHHUS.

['MaBHBIMM OTJIMYUSIMU TOPOJCKUX MOYB OT €CTECTBEHHBIX SIBIISIFOTCS
¢dbopMHpOBaHKE TIOYB HA HACHIITHBIX, HAMBIBHBIX WJIM TIEPEMEIIaHHBIX TPYH-
TaX U KyJbTYPHOM CJIO€; HAJMYHUE BKIIFOUCHUN CTPOUTEIBHOTO U OBITOBOTO
Mycopa B BEpXHUX TOPU30HTAX; U3MEHEHHE (DU3UKO-MEXaHUYECKUX CBOMCTB
noyB (IMOHMKEHHAS BJIATOEMKOCTD, TIOBBIIIICHHAS YIUIOTHEHHOCTD); U3MCHE-
HUE KHUCJIOTHO-IIEIOYHOro OajgaHca M OKHCIHUTEIhHO-BOCCTAHOBUTEIIHLHOTO
MOTEHIIMANA; BBICOKAs CTENEHb PAa3HBIX BUJOB 3arps3HEHUS, B TOM YHCIIE
TOKCUYHBIMH XHUMHUYECKUMH JIEMEHTaMH, He(PTEpoIyKTaMu, U HEKOTOPhIC
apyrue ocodenHoctu (I'epacumora u nip., 2003).

He yriy6usisice B moipoOHYI0 AMArHOCTUKY TOPOACKUX IMOYB, MPUBE-
neHHyro paborax M. U. I'epacumosoit, M. H. CtporaHoBoii, nepeuucium
OCHOBHBIE T'PYIIIBI TOPOJICKMX MOYB U MOYBOMOI00HBIX Tei. [loBepxXHOCT-
HBIC YYACTKU OMKPLIMbIX, YACMUYHO 03€JIeHEHHbIX Meppumoputi pa3aeis-
IOTCS Ha TPYIIBI TIOYB ECTECTBEHHBIX, HE HApPYIICHHBIX, €CTECTBCH-
HO-aHTPOITIOTEHHBIX TTOBEPXHOCTHO IpeoOpa3oBaHHBIX (€CTECTBEHHBIX
HaApPYIICHHBIX ), aHTPOIIOr¢HHBIX TJTyOOKO IMpeoOpa3oBaHHBIX MMOUB (ypOaHo-
3eMOB M T€XHO3¢MOB). Ha OTKPBITBIX MTOBEPXHOCTSAX rOpOJia 3ajJeraloT TaK-
K€ HEMOYBEHHBIC 00pa30BaHUsI — HACHITIHBIE, TIEPEMEIIIaHHbIE, HAMBIBHBIE,
TEXHOTEHHBIE W TPUPOAHBIE TPYHTHl. Ha 3acmpoenuvix TeppuTOpUIX
o1 ac(habTOOETOHOM WIIM JIPYTUM JOPOKHBIM MOKPHITHEM (hOPMHUPYETCS
oco0asi TpyTa MoYB — IMOYBBI «IKPAHO3EMBI» U 3alleUaTaHHbIC TPYHTHI.

Kpome »THX MO4YBOMOAOOHBIX OO0pa3oBaHWM, B TOpoOJaxX HMEIOTCS
Y4acCTKA ¢ O€3ryMYCHBIMH TPUPOJHBIMU U TEXHOTCHHBIMH OTKPBITHIMU
IPYHTaMH, a TaKXe TEPPUTOPUU MYHHIIUTIATBLHBIX MYCOPHBIX CBaJIOK
C MUHEpAJIbHBIMU TPYHTaMH, YaCTUYHO 3aJICPHOBBIBAIOLIMMUCS; TEXHO-
TE€HHBIE TPYHTHI TMPOMBIIUICHHOTO W YpPOAHOTEHHOTO MPOMCXOKICHUS,
HE BCTpEYAIOIIUECs B MPUPOJE, MPECTaBICHHbIE MHEPTHBIMU W TOKCHU-
TCHHBIMU OTXOJIaMH TPOMBINUICHHBIX MPOW3BOACTB (IIJIaKH, 30JbI, TOpe-
Jast 3eMJIsl, WIIOBBIE OCAJKH CO CTaHITUH adpallu | T. 1) U TBEPJbIMHU ObI-
ToBbIMHU OTX01aMu (CTporanosa u jip., 1997).

OcCHOBHBIMU (DYHKIIMSIMU TOPOJICKOW MOYBBI SIBJISIIOTCS MPUTOAHOCTH
JUIS IPOU3PACTAHUS 3€JICHBIX HACAXKJCHUHM, CIOCOOHOCTh abCcopOMpoOBaTh
B TOJIIIE 3arpsi3HSIONINE BEIIECTBA U YIEPKUBATh UX OT MPOHUKHOBEHUS
B ITIOYBEHHO-TPYHTOBbIE BOJIbI. Kaknass u3 TNepedrcCIIEHHBIX MOYBEHHBIX
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TPYII BBITIOJIHAET 3TH (QYHKIIUHU ITO-CBOEMY, CO3/1aBasi MO3aUnIHOCTh YCJIO-
BUU 7151 )KU3HU OMOTHI M TIO-PA3HOMY MEHSISI TOTOKH BEIIECTBA M SHEPTUU
B 0011Ie11 3KOCUCTEME TOpoa.

OcymecTBiIeHHEe MOHHUTOPHHTOBBIX MEPOIPHUATHH TaKUX Pa3HBIX
110 COCTAaBYy M CBOMCTBaM IIOYB M IOYBOIOJOOHBIX TEN TPeOyeT 0COOBIX
I0JIX0JIOB, KOTOPBIC JO HACTOSIIEr0 BpPEMEHH HAXOJATCSA B CTAaJIUU pa3pa-
0oTku. CyIecTByeT CpPaBHUTEIBHO HEOOJBINIOE YHUCIO TOPOJOB, TIC Be-
JETCSl MOHUTOPUHT TTOYBEHHOTO MOKpoBa. [I[puMepamu Takux TOpoIoB sB-
JISIIOTCSL KPYITHBIC arjIoMEpalfy ¢ OCTPBIMU SKOJOTHYCCKUMH IPOOIeMaMu
Y 3HAYUTCIBHBIM HAYYHBIM TOTCHIHMATIOM — MockBa, PocroB-Ha-/lony,
BranuBocTok.

BriepBpie HanOoJiee YETKO KOHIICHIUS MOHHUTOPHHIA TOPOJCKHX 3€-
Menb copmysrpoBana B aucceptanmu A. I1. Cuzosa (2006), rae naercs
aHaJIN3 HETAaTUBHBIX TPOIECCOB HA TOPOJCKHUX 3EMIIAX, ONPEACIICH KOM-
IUTEKC 3a/Ja4 M pa3paboTaH rnmepedcHb HHPOPMATUBHBIX ITOKa3aTeliei, KOH-
TPOJTUPYEMBIX B MPOIIECCE MOHUTOPUHTA TOPOJICKUX 3€Melb, CHOPMYIIH-
pPOBaHBI OCHOBHBIC TMPOIIEIYPHl €r0 OCYIICCTBICHHS HCTAHIIMOHHBIMU
METOJIaMH TP ITOMOIIM KOCMHYECKOT'O 30HJIuMpoBaHHs (Ha mpHMepe
r. MOCKBBI).

BeneHnue MOHUTOpPUHTA 3€MeENb OCYIIECTBISACTCS C TOMOIIBIO TIepH-
OJIMYECKHUX HA3EMHBIX 0OCJIEIOBAHUI, pEeryIsipHbIX HAOJIIOJACHUI B paM-
KaX CICIHATM3UPOBAHHON CETH CIIY)KObI MOHHTOPHWHTA, BKJIIOUYAOIICH
MOJINTOHBI, CTAIlMOHAPHBIC YYaCTKH M MYyHKTHI HAOIOJEHHUM, HA KOTO-
PBIX BEACTCS MPOO0OTOOP C JANbHEHIINM aHATU30M XUMHYCCKHX U Me-
TUKO-OMOJIOTHYECKUX CBOMCTB, a TaK)Ke C MOMOIIBIO aHAIN3a MaTepra-
JIOB KOCMUYECKUX U a’pOCheMOK. MOHHUTOPUHT (PaKTUYECKOTO HCIIOIb-
30BaHUS 3€MENIb KPYIHBIX M KPYMHEHIINX TOPOJOB BO3MOXKHO OCY-
IICCTBIATH MPH IMOMOITY JUCTAHIIMOHHBIX METOJ0B C MPUMEHECHHEM HO-
BbIX TexHHueckux cpeactB — cnyTtHukoB «QUICK  BIRD»
n «IKONOS», obecrneynBamNIUX IMOJYUYEHHUE B OINEPATHBHOM PEKHUME
KOCMHYECKHX CHHUMKOB BBICOKOTO TIPOCTPAHCTBEHHOTO pa3peIICHUS
(1 MaHXpPOMAaTHYECKUX CHUMKOB paspemieHne cooTBeTcTBeHHO 0,61 M
u 1,0 M, 1719 MyJIbTUCIIEKTPAIBHBIX CHUMKOB — 2,4 M u 4,0 m). TexHo-
JOTHYECKHE OMepanuu 1Mo o0paboTKe pe3ynbTaTOB ChEMKH OCHOBAHBI
Ha COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUSIX M PEaIM30BaHBI B Tpa-
duueckoit cpeae MicroStation (Cuzos, 2006).
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KonmposisHble eonpocel

1. HazoBuTE OCHOBHBIE OCOOEHHOCTH TOPOJACKUX TTOYB,

2. [lepeuncnuTe OCHOBHBIC TPYMNIBbI MOYB HAa TEPPUTOPUH TOPOIOB
U OXapaKTEPU3YyNTE KAXKIAYIO U3 HUX.

3. KakoBbl OCHOBHBIE dKOJIOTHYECKHE (DYHKIIMU TIOYB HA YpOAHU3ZHPO-
BaHHBIX TEPPUTOPUSIX?

4. C yem CBsA3aHbI TPYJHOCTH MOHUTOPUHTA ITOYB TOPOIOB?

5. Kakue meToasl HCTIONB3YIOTCS AJIS BEICHUSI MOHUTOPHHTA B TOPO/I-
CKHUX yCJIOBUSIX?
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3aK/JIl04YeHue

MOHUTOPUHT PACTUTENBLHO-IIOYBEHHOI'O IIOKPOBA MMO3BOJISET BBISIBUTH
JIOKaJbHbIE, PErMOHANIbHBIE W TJI00aJbHbIE M3MEHEHHUS CBOMCTB pacTu-
TEJILHOCTH U TIOYB MOJI BIUSIHUEM KaK €CTECTBEHHBIX ()aKTOPOB, TaK U aH-
TPOIIOTEHHBIX BO3AeuCTBUU. [locnenHue 3aciy’KMBAarOT MPUCTAIBHOTO
BHUMAHUs IO IIPUUYMHE BO3PACTAIOLIEN TEXHOTCHHOM HATPY3KH HA 3KOCH-
CTeMbl. B CBA3M C 3TUM pe3yJibTaTbl MOHUTOPHUHIA PACTUTEIBHO-
MOYBEHHOTr'0 MTOKPOBA OCOOCHHO BOCTPEOOBAHBI B CICAYIOIIUX CIy4YasiX:

— OpraHu3anys MEPOTIPUATHH TT0 TPEIOTBPAIICHUIO U/WIIH CHIKEHUIO
BO3MOKHOI'0 HETaTUBHOT'O BO3JICHCTBHUSI HaMeuaeMOU X03SIMCTBEHHOU Jies-
TEJILHOCTU HA OKPYXAKILIYI0 CpeAy U palMOHAJIBbHOMY HCIIOJIb30BAHUIO
IPUPOHBIX PECYPCOB HA MEPUOJ CTPOUTEILCTBA U DKCILTyaTallud 00bEeKTa
KaIllUTaJIbHOI'O CTPOUTEIIbCTBA,;

— OIIpEEIICHUE MEPEUHS U pacyeT 3aTpaT Ha peaav3aluio IPUpoao-
OXPAHHBIX MEPONPUATHN U KOMIIEHCAILIMOHHBIX BBIILIAT;

— pa3paboTKa CUTYallMOHHOTO IIaHa (KapTOCXeMbl) palioHa CTpPOM-
TEJIbCTBA C YKAa3aHUEM HA HEM TPaHULl 3€MEJIbLHOIO y4acTKa, MpeaocTaB-
JIEHHOT'O JUIsl pa3MeIleHUs] 00BEeKTa KalUTAIBHOTO CTPOUTEILCTBA, TPAHUIL
CAHUTAPHO-3AIIUTHOM 30HBI, CEJIUTEOHON TEPPUTOPUM, PEKPEATUOHHBIX
30H, BOJIOOXPAHHBIX 30H, 30H OXpaHbl UCTOYHUKOB MUTHEBOTO BOJOCHA0-
KEHUs, MECTOOOMTaHUN BUJIOB, 3aHeceHHbIX B KpacHyio kaury Poccuii-
ckoit deneparuu u KpacHblie kKHUTH CyObekTOB Poccuiickoit deneparuu;

— pa3paboTKa CUTYaIlMOHHOTO TuIaHa (KapTOCXEMbI) palioHa CTPOUTEIIb-
CTBa C YKa3aHWEM TPaHUI] 3E€MEJBHOIO YyYacTKa, IPEIOCTABICHHOIO
JUTSl pa3MeIIeHUs] O0OBEKTa KalUTaIbHOTO CTPOUTENHCTBA, PACIOJIONKEHUS
HCTOYHUKOB BBIOPOCOB B aTMoc(epy 3arpsS3HSIONIUX BEIIECTB U YCTPONUCTB
M0 OYMCTKE ATUX BHIOPOCOB;

— OIIpECIICHUE JOMPOCKTHOTO COCTOSTHHS (TapaMeTphl U XapaKTepH-
CTHKH) OKPYXaloIIeH cpelibl, KOTOPOH MOXKET OBITh HaHECEH ymepO Xo-
3IMCTBEHHOU JESITEIbHOCTBIO;

— 9KOJIOT0-PKOHOMHUYECKOE 00OCHOBAHUE UHBECTUIIUN B CTPOUTEIHCTRO;

— ONIpENICIICHIE OCHOB OTPHIIATEILHOTO BO3JCHCTBUS (BUIBI U (PAKTO-
pBI) TUIAHUPYEMOW XO3SIMCTBEHHON NEATEIHbHOCTH — 3arpsi3HEHHE aTMO-
cthepsbl, 3arps3HEHUE MOBEPXHOCTHBIX M TMOJI3EMHBIX BOJl, T€OJOTHYECKAsS
OLICHKA U JIp.;

44



— MOATBEPKJICHUE JOMYCTUMOI0 BO3JCHCTBUS U HOPM MPUPOIOONb-
30BaHUs JJIsl ONPEACIICHHOTO BUJA JIEATEIbHOCTH, KOTOPBIE, B CBOIO Oue-
pellb, ABISIOTCS ONMPEACISIONIMMUA CTAOMILHOTO Pa3BUTHUS OMOTEOIICHO3A
MOCJIEMPOEKTHOM 3KOJIOTUUECKON CPEIbI;

— pa3paboTKa MpeIoKCHUH (PEeKOMCHIAIMKM W MEPOIPUSTHS)
0 TIPEAOTBPALIICHHUIO, CHUKECHUIO WIIM JTUKBUJIAIINU 3arpsi3HEHUS HA OCHO-
BE€ COBPEMEHHBIX CHUCTEM 3alUThl OKPYKAIOIIECH CPEIbI;

— pa3paboTKa TePPUTOPHAIBHBIX IIEJIEBBIX MPOTrpaMM U TUIAHOB JIEH-
CTBUM B c(hepe palMoHaILHOTO MPUPOIONOIB30BAHUSI U OXPaHbl OKpYKa-
IOIICH Cpeabl, YCTOHYMBOIO pa3BUTHsA (IropoJa M CEIbCKUE ITOCCICHUS,
MYHUIIUTIATbHBIC palioHbl, CyOBeKThl Poccuiickoit ®denepanviu, peyHbIe
OaccelfHbl, 0c000 OXpaHsIeMbIe IPUPOTHBIC TEPPUTOPHUH);

— pa3paboTKa OTpacEBbIX NMPOTPAMM U IIJIAHOB IO MPUPOJTOOXPAHHO-
My YIOPaBJCHUIO U COBEPIICHCTBOBAHUIO MPUPOIOOXPAHHON IE€SITEIBHO-
CTH (KOpIIOpAIMH, TPOMBIIIUICHHBIC TIPEPUATHSA);

— MOHUTOPUHT peaU3allid TEPPUTOPHATBHBIX M OTPACIEBBIX IIPO-
rpaMM U IJIAHOB JICUCTBUM;

— pa3paboTKa METOJ0JIOTHUUECKUX TTOAX0JI0B U HAy4YHOEe 0OOCHOBAHUE
YIPABJICHUYECKUX PEIICHUM, HAIPABICHHBIX HA CHUKEHHUE YPOBHEN pHUCKa
3I0POBBIO HACEJICHMS, B TOM YHUCJIE B paMKax pabOT MO MPOEKTUPOBAHUIO
myTel COOOIIEHUSI U TPAHCTIOPTHBIX MPEANPUITHN, pa3MeIIaeMbIX Ha Tep-
PUTOPUY HACEJIEHHBIX MECT;

— HAy4YHOE 00eCreYeHne CaHUTAPHO-IMUIAEMUOIOTHYECKOro OJ1aromno-
JTy4usi CeTUTEOHBIX TEPPUTOPUN MPU MPUHSATUM PEIICHUN TeHEPATbHOTO
IJIAHUPOBAHUS, BKJIKOYAS PA3BUTHUE TOPOJOB U MOCEIICHUH, CTPOUTEIIHCTBO
U PEKOHCTPYKIUIO TPOMBIIIIEHHBIX 00BEKTOB;

— popaboTKa U OOOCHOBAHME WHKEHEPHBIX PEHICHUN IO CHIKCHUIO
PHUCKOB 37I0POBBIO HACEJICHUsS OT BO3JCHCTBUS SKOJOTHYECKH HEOJIaronpu-
ATHBIX (DAKTOPOB, OlleHKa A(H(PEKTUBHOCTH IEJIEBBIX MPOTPAMM IO 03/10POB-
JICHUIO AKOJIOTUYECKON OOCTAaHOBKU B TOPOJIaX M MOCEJICHUSX, a TAKXKE pa3-
paboTKa HAy4YHO OOOCHOBAHHBIX MEXAHU3MOB KOHTPOJIbHO-HAJI30PHOMN Aes-
TEJBHOCTH B chepe MPUPOAOIIOJIb30BAHNUS Ha OCHOBE PHUCKA 37I0POBBIO OT 3a-
TPA3HEHUS OKPYKAIOIIEN CPEIBL.

Takum oOpa3oM, cBeACHUS O PACTUTEIHHO-TIOYBEHHOM TOKPOBE
HEOOXOJUMBI MPHU KOJIOTMYECKOM MPOECKTUPOBAHUH, MPOBEICHUH IKOJO-
TUYECKOM HSKCMEPTU3bl, OIIEHKE BO3JICMCTBHUS Ha OKPYKAIOIIYIO Cpeny,
9KOJOTUYECKOM MOHUTOPHUHTE, OMOUHIUKAIIUUA U Jp. ECTECTBEHHBIN pac-
TUTEIHbHO-TIOYBEHHBIN MOKPOB SBJISIETCS. OCHOBHBIM PECYpPCOOOpa3yIOLIUM

45



dbakTopoMm 6uochepsbl, 3HAUUMOCTh KOTOPOT'O OMPEAEISETCS MPEKE BCETO
CIIOCOOHOCTBIO MOJJIEPKUBATH Kau4€CTBO Cpe/ibl. Ero KOMIOHEHTHI BeChMa
YyBCTBUTEJIBHBI K PA3JIMYHBIM HAPYIICHUSAM U HATJISIAHO OTPAXKAIOT U3ME-
HEHHS DKOJIOTUYECKON OOCTAaHOBKHM TEPPUTOPUM B PE3YJbTATE AHTPOIIO-
TEHHOrO0 BO3JICUCTBUS. Y CUJIMBAIOILIEECS BIWSHUE HA PACTUTEIBHO-TIOY-
BCHHBIN TMOKPOB TMPUBOJUT K €ro 3HAYUTEJIbHOW TpaHchopMaiuu
WU YHUYTOKEHUIO, UTO TPEOYET COo3aHus JEWCTBEHHBIX PbIYAroB Pery-
JUPOBaHMS M PErVIAMEHTAIMU XO3SWCTBEHHOW JEATEIBHOCTA HAa OCHOBE
pe3yIbTaTOB MOHUTOPHUHTA.

46



Cucok siuTepaTtyphbl

1. Augpuanona, FO. E.  Xnopodwin U  nOpoayKTUBHOCTh pacTeHUM
/ 1O. E. AunpuanoBa, U. A. TapueBckuii. — M. : Hayka, 2000. — 135 c.

2. AmuxmuHa, T. 5. KoMIieKkcHbI 3KOJIOTMYECKU MOHUTOPUHT PEru-
ona (Ha npumepe Kuposckoit obiactu) / T. 5. Amuxmuna, B. M. CroTKuH.
— Kupos : Bsrckuii roc. nea. yH-t, 1997. — 286 c.

3. benmukosu4, A. B. JlanpmadTtHas Quopuctrudeckas HEOTHOPOI-
HOCTh PACTHTEIIBHOTO MIOKPOBa (Ha MpUMepe MOJIEIbHBIX paiioHOB CeBepo-
Boctoka Poccun) / A. B. benukosuu. — Bnagusoctok : BIIW JIBO PAH,
2001. — 248 c.

4, bemouenko, U. C. Opranuzaiys 3K0J0rH4eCKOro MOHUTOpUHTa OHo-
pa3HOO0pa3usi NpH U3MEHEHUU OKPYXAIOIIeH Cpeabl . MpakT. mocolOue
| U. C. bemouenko, O. A. Menbauk, FO. FO. Hukudopenko. — Kpacnonap :
Ky6I'AY, 2012. — 70 c.

5. buonHaMKanMsg 3arps3HEHUM HA3eMHBIX JKOCHUCTeM /Toa  pep.
P. llly6epta. — M. : Mup, 1988. — 350 c.

6. berunucknii, B. A. Tsokenple MeTajulbl B IIOYBaX B 30HE BIHUAHUA
npomsiiiuieHHoro roponaa / B. A. beruunckuii, H. B. Bamykesuu. — Hp-
kyTck : M3n-Bo UpkyT. yH-Ta, 2007. — 160 c.

7. 'aBpunenko, B. @. bonpuioil npakTukyMm 1o (pu3noioruud pacTeHun
/ B. ®. I'aBpunenko, M. E. Jlageiruna, JI. M. XangoOuna. — M. : Beicmas
mkoia, 1975. — 392 c.

8. 'ananuH, A. B. IleHoTHueckas opraHuzaiusi pacTUTEILHOTO IMOKPOBA
/ A. B. l'amanun. — Bnagusocrok : M3a-so IBO PAH, 1989. — 167 c.

9. I'ananux, A. B. JlanamadTHO-9KOJIOrMYeCKH MOHUTOPHHT (BMECTO
npeauciioBus) / A. B. Iananun // Dkojgornueckue UCCaeAOBaHUS HA CTAIHO-
Hape «Konrtakt» (BepxHekonbiMckoe Haropbe). — BmaguBoctok : [laib-
Hayka, 1993. — C. 5-24.

10. T'ananuH, A. B. MOHUTOPUHT PAaCTUTEIBHOTO MOKPOBA . COCTOSTHUE
po0JIeMbl, OCHOBHBIE TTOHATHS, S3JIEMEHTBI TEOPUHU U HEKOTOPHIE PE3YJIbTAThI
[ A. B. Tanaaun // MOHUTOPUHT PacTUTEIHLHOTO MOKPOBA OXPAHSEMBIX TEp-
putopuii poccurickoro lanpHero Bocroka. — Bmamuoctok : bCU JIBO
PAH, 2003. — C. 5-15.

11. l'ananun A.B., IlocTosiHHBIE T€0OOTAaHUYECKHE MPOOHBIC TUIOMIAAN
CoxonnuHckoro ouocdeproro 3anosennuka / A. B. 'anmanun, A. B. benuko-
Buu. — Yura : Tlouck, 2004. — 228 c.

47



12. PacturensHbiii Mup CuxoT3-AJMHCKOTO0 OMOC(EpHOTo 3aroBETHHUKA |
pa3HooOpasue, AuHaMuKa, MOHUTOpPHHT / A.B. I'ajanmn, A.B. bemukoBuy,
A. B. borauesa u ap. — Bnagusoctok : BIIN JIBO PAH, 2000. — 373 c.

13. TananuH, A. B. MOHUTOPUHT PACTUTEIBLHOCTH B 3alOBEIHUKAX
nanmpHero Boctoxka wu  3abaiikanes [ A. B. Tamannn, A. B. Benukosuu,
W. A. I'anannnaa // MOHUTOPUHT PaCTHTEIIBHOIO MOKPOBA OXPaHAEMBIX IPH-
POIHBIX TeppuTOopuil poccuiickoro JlampHero Boctoka. — BnaanBOCTOK :
BCHU 1BO PAH, 2008. — C. 5-15.

14. I'epacumos, U. II. HayuHbie OCHOBBI COBPEMEHHOTO MOHUTOPHHIA
okpyxaromieit cpenst / . I1. I'epacumon // 3. AH CCCP. Cep. : I'eorpa-
¢ust. — 1975, — Bem. 11 (97). — C. 8-17.

15. AHTpOIIOreHHbIE TIOYBBI . TEHE3UC, reorpadusi, pPeKyIbTUBALIUS '
yue0. mocodbue / M. U. I'epacumosa, M. H. Ctporanosa, H. B. Moxapoga,
T. B. [IpokodreBa. — Cmonenck : Olikymena, 2003. — 268 c.

16. buomertpus : yued. mocooue / H. B. I'motos, JI. A. JKurtoBckuii,
H. B. XoBanos, H. B. Xpomos-bopucos ; noxg pex. M. M. TuxoMmupoBoi.
— JI. : U3n-Bo JIT'Y, 1982. — 264 c.

17. T'onosko, T. K. Jlpixanue pacrenuii (pusmosorudeckue acneKThi)
/ T. K. 'onoBko. — CII0. : Hayka, 1999. — 204 c.

18. TIurMeHTHBIN KOMILJIEKC paCTeHUN HMPUPOIHON (IOpHI €BPOMNEIHCKO-
ro cesepo-Boctoka / T.K. TomoBko, W.B. lameks, O.B. JlpiMoBa,
. T'. 3axoxmii, I'. H. TabanenkoBa // N3Bectuss Komm HaydHOro meHrtpa
YpO PAH. — 2010. — Ne 1 (1). — C. 39-46.

19. JloOpoBoawckuid, I'. B. Dxonorust mous : YueHue 06 dKOJIOTHYSCKUX
bynkuusax mous . yueOnuk / I'. B. JloopoBonbckuid, E. JI. Hukutun, — M. :
N3a-Bo Mock. yH-Ta : Hayka, 2006. — 364 c.

20. Jlo6poBosnbekuit, I'. B. [lpuHuunel U 3a7a4yu MOYBEHHOT'O MOHHUTO-
punra / I'. B. JloopoBosibckuii, /1. C. Opmos, JI. A. I'pumnna // ITouBoBee-
Hue. — 1983. — Ne 11, — C. 23-34.

21. 3aiiues, I'. H. MaTemaTtudeckasi CTaTUCTHKA B SKCIIEPHUMEHTAIbLHON
ootanuke / I'. H. 3aiinieB. — M. : Hayka, 1984. — 424 c.

22. N3pasns, FO. A. Dxonorus u KOHTPOJIb COCTOSHHUS MPHPOIHON Cpe-
ael [ FO. A. U3pasne. — M. : 'mapomernsaar, 1984, — 375 c.

23. Kazees, K. IIl. buoamnarnoctrka 1moys . METOIOJIOTUA U METObI UC-
cienopannii [ K. III. KazeeB, C. W. KonechukoB. — PoctoB-Ha-J/{oHy :
H3a-Bo IODY, 2012. — 260 c.

24. MOHUTOPUHT 3€JICHBIX HACaXJICHUM C MPUMEHEHHEM OCCHMIOTHBIX
neratenpHbix anmapartoB /[ B. @. Koeszun, B. JI. bormanos, B. B. I'apmanos,
A.T. Ocunos // ArpapHsiii HayuHbIi )xypHai. — 2016. — Ne 4, — C. 14-109.

48



25. Kopen, M. A. OrieHka COCTOSIHUSI PacTUTEIBHOTO MOKpPOBAa B 30HE
BO3JICHCTBUSl TPOMBIIUICHHBIX MOPEANPUSTAN C HMCIOJIb30BaHUEM JIAHHBIX
ENVISAT MERIS u SPOT Vegetation /M. A. Kopen, B. A. PbpkkoBa,
C. A. Bapranes // CoBpeMeHHBIE ITPOOJIEMBbI JUCTAHIIMOHHOTO 30HIUPOBAHUS
3emun u3 kocmoca. — 2006. — Brim. 3, 1. 2. — C. 330-334.

26. JlakuH, I'. @. buomerpus . yue6. mocodue /I'. ®. Jlakun. — M. :
Bricmiast mkoma, 1980. — 239 c.

27. MaropuH, J1. H. ®ayopecuennus xnopodusiia Jjis OMoguarHOCTUKU
pactenuii / JI. H. Matopun, A. A. Anekcees. — M. : IIKI Anbtekc, 2013.
— 364 c.

28. MatopuHs, [. H. ®nyopecueHuus Xxjgopoduiuia BBICIIUX PACTEHUN
u Bogopociueit / JI. H. Martopun, A.b. Pyoun. — M.-MxeBck . MHCTUTYT
KOMIIBIOTEPHBIX HccienoBanuid, 2012. — 256 c.

29. Mensiino, JI. H. Poib pUTOropMOHOB B YCTOMYMBOCTH JAPEBECHBIX
pactenuii k ctpeccam / JI. H. Mensitno // Ycnexu coBp. 6umon. — 1992,
—T. 112, Bein. 5-6. — C. 745-757.

30. Mukpoopranu3Mbl Kak areHThl OMOMOHUTOPUHTA M OHOpeMeIuaIiu
3arpsi3HeHHBIX 10YB / o oo, pen. T. . Ammxmuno#, JI. M. JlompadeBoii.
— Kupos : Hayu. uzn-so Batl'V, 2018. — 254 c.

31. MupkuH, b. M. TeopeTnyeckrie 0CHOBBI COBPEMEHHOM (PUTOIIEHOIO-
ruv / b. M. Mupkun. — M. : Hayka, 1985. — 137 c.

32. Mo3oneBckad, E. I'. Metoapsl j1ecomnaToiorideckoro oocienoBa-
HUS 04aroB CTBOJIOBBIX Bpeauteliel u 6osesnent jgeca / E. I'. Mo3osesckas,
O. A. Karaes, 2. C. CokonoBa. — M. : JlecHas mpoMmbllieHHOCTH, 1984,
— 152 c.

33. MoieKyIsipHO-TEHETHUECKHE U OMOXUMUYECKUE METO/bl B COBPEMEH-
HoW Owmonormu pactenuit / mon pen. B B. Kysnemora, B. B. Kysnemora,
I'. A. PomanoBa. — M. : bunowm. JlaGopatopus 3uanuii, 2012. — 487 c.

34. MoHUTOPHHT OHOJIOTHYECKOro pa3HooOpas3us JiecoB Poccun . MeTo10-
norus 1 Metobl / otB. pea. A. C. HMcaeB. — M. : Hayka, 2008. — 453 c.

35. Morty3oBa, I'. B. [TouBeHHO-XMMUYECKHUN 3KOJOTHUYECKUH MOHHTO-
punr / I'. B. Moty3oBa. — M. : U3a-Bo MI'Y, 2001. — 85 c.

36. Moty3oBa, I'. B. DJkosorndyeckuii MOHUTOPUHI TOYB. Y4EOHHK
/T.B. Mory3oBa, O.C. besyrmoa. — M. : Axagemuueckuid [Ipoekr ;
INayneamyc, 2007. — 237 c.

37. Morty3oBa, I'. B. XuMnudeckoe 3arpsisHeHre Onocepsl U €ro 3KO0J0-
ruueckue nocienctsus /I'. B. Mory3osa, E. A. KapnoBa. — M. : U3a-Bo
Mock. yn-Ta, 2013. — 304 c.

49



38. Hamoxosckas, I'. A. Opranuzaius J0JroCpovYHOro JIOKaIbHOTO MO-
HUTOPHUHIA PACTUTEIBHOTO MOKPOBA TEPPUTOPUU Ta30BBIX M Fa30KOH]IEHCAT-
HBIX MecTopokaeHui 3amanHor Cudupu / I'. A. Hamoxosckas, JI. ®@. Illene-
neBa // Krylovia. — 2000. — T. 2, Ne 1. — C. 123-128.

39. [IpuHunbl ¥ METOJbl OWOXMMHUU M MOJIEKYJSIpHON Ouojgoruu
[ pen. K. Yuncon, k. Yoakep. — M. : bunom. JlabopaTopus 3uanmii, 2013.
— 848 c.

40. Tlponuna, H. b. Dkonoruueckue crpecchl (MpUYUHBI, KilaccUpUKa-
1y, TeCTUpOBaHMe, (usznonoro-onoxumuueckue mexanusmel) / H. B. I1po-
auHa. — M. : U3n-80 MCXA, 2000. — 312 c.

41. Py6un, A. b. buodusuka ¢GoTtocuHTE3a M METOABI 3KOJOTHYECKOrO
mouutopunra / A. b. Pyoun // Texnonorus suBbix cucrem. — 2005. — T. 2.
— C. 47-68.

42. Ceperun, A. I1. Cerounoe kaptupoBanue (opbsl Bragumupckoit 06-
mactu (Poccus) : OT pacnpocTpaHeHHs BUIOB K PACIPOCTPAHCHUIO COOOIIECTB
| A. T1. Ceperun // Pactutensrocth Poccun, 2013. — Ne 23. — C. 36-56.

43. CuzoB, A. Il. T'opojickue 3emud . OIlGHKAa KayecTBa, MOHHTOPHHT,
OPUMEHEHHUE WX PEe3YyJbTAaTOB B PETYJIMPOBAHUU 3EMJICMOJIB30BAHUS | JIUC.
... I-pa TexH. Hayk / A. I1. Cu3oB. — M., 2006. — 398 c.

44. Cu3z0B, A. I1. MOHUTOPHHT 1 OXpaHa FOPOJICKOM Cpelibl : METO. yKa3a-
aust [ A. I1. Cusos, A. C. Mumknaa. — M. : MUUT'AuK, 2016. — 51 c.

45. CtporanoBa, M. H. Poans mouB B ropome /M. H. Crporanosa,
A. 1. Msarkosa, T. B. IIpoxodsesa // IlouBoBeaenue. — 1997. — Ne 1.
— C. 96-101.

46. buoxuMHUYeCKre HWHIUKATOPBl CTPECCOBOTO COCTOSHUSL APEBECHBIX
pactenwuii / H. E. Cynaukona, W. B. lllenn, JI. . Pomanosa, U. JI. MuttoTu-
Ha, ®. H. Kynamesa, T. H. Bapakcuna, P. A. Ctenenb. — HoBocubupck :
Hayxka, 1997. — 176 c.

47. CyteipuHa, E. H. JlucTaHuMOHHOE 30HAMPOBAHKE 3€MJIH . y4eO. mo-
cobue / E. H. Cyteipuna. — Upkytck : U3n-8o UT'Y, 2013. — 165 c.

48. Ternop, A. H. I'opoackas sxomorus / A. H. Tetnop. — M. . Akane-
must, 2008. — 336 c.

49. ®u3n0I0r0-0MOXUMHUYECKHE U OMO(HU3UIECKIUE METOIbl JUArHOCTU-
KU CTENEHW YCTOMYMBOCTM PACTEHUN K MaToreHam M ApyruM Qakropam
[ mox pea. M. E. Jlagpirunoit. — M. : U3g-so MI'Y, 1992, — 96 c.

50. Yepnenbkona, T. B. Peakius necHON pacTUTEILHOCTH HA MPOMBIIII-
nenHoe 3arpsizaeHue / T. B. UeprenbkoBa. — M. : Hayka, 2002. — 191 c.

50



OriiaB/ieHHE

|23 11501 () 8 1 (< 3
1. MOHUTOPHUHT PACTUTEITBHOTO MOKPOBA ....vvvveressrreeesnrenessnnreeesannneens 6

1.1. MOHUTOPHUHT PaCTUTEIBHOTO MTOKPOBA
(DOHOBBIX TEPPHUTOPHH ...vvvvieeeesiiriieeeessssstreesessssstareesssssssnessssssnsssseeses 14

1.2. IIpon3BOACTBEHHBII MOHUTOPUHT PACTUTEILHOTO MOKpoBa .. 19

1.3. MOHUTOPHUHT 3€JICHBIX HACAKIACHUU TOPOIOB ..vvvvvveeesirvrrrenenns 27
2. [TouBEHHBIN AKOJTOTHUCCKUN MOHUTOPHHT ..vvvverrreresrirrieesnireeessnnnns 30
2.1. Buapl MOYBEHHOTO KOJIOTHUYECKOTO MOHUTOPHHT Q. ... 31
2.2. Iloka3arenu MOYBEHHOI'0 AKOJIOTUYECKOTO0 MOHUTOPHUHTA...... 35
2.3. OOBEKTHI TOYBEHHOTO AKOJIOTUYECKOTO MOHUTOPUHTA .......... 36

2.4. Bb10Op TE€CTOBBIX YYACTKOB MPU KOHTPOJIE COCTOSIHUSA
BATPSIZHECHHBIX TTOUB ...vvvvveiesisstreeeessisssssesessssssssssssssnssssssssssnssssessssnnssnens 38
2.5. MOHUTOPUHT TOPOACKUX TTOUB. .. eeeesurrreesnrreeesnnnneessnneeessnneess 40
BAKITHOUCHUIC ... evteeeeeesaitteeeaesaansteeeaeesasnbneeeesaassbeeeaeesannnneaeeesannnnees 44
CIHCOK JTATEPATYPBL «.ccevveeeeeeianinieeeeesannneeeeessasnnneeeesssnnnneeesssnnnnneeeens 47

o1



VYueOHOE u3nanme

bopucoBa Mapruna AHaTonbeBHA
Bouakosa lpuna Hukomaesua
Mapaxkaes Osier AHaTOJIBEBUY

MoOHHUTOPUHT
PACTUTEIHHO-TIOYBEHHOI'0 MOKPOBA

Y4eOHO-MEeTOANYECKOE TI0CO0UE

Penaktop, koppekrop M. 3O. JIeBakoBa
Bepctka M. 3. JleBakoBou

[Moamucano B neyath 07.12.2020. dopmar 60%84 1/16.
Ve nieu. 1. 3,02, Yu.-uzn. 1. 2,4.
Tupax 2 sk3. 3aka3

OpurrnHan-MakeT NOATOTOBJIEH
B PEIAKIIMOHHO-U3AATEIbCKOM oTaene Apl'Y.

SApocnaBckui roCyJapCTBEHHBIN YHUBEPCUTET
um. I1. I'. JlemuoBa.
150003, SIpocnaBinb, yia. CoBerckas, 14,



