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MOAEJUPOBAHUE YNCJIEHHOCTU MUKPOOPI'AHU3MOB B 3ABUCUMOCTHU OT
KOHUEHTPAIIUU TAXKEJBIX METAJIJIOB B IOYBE

C npumeHenueM uHTepakTuBHOM cucteMbl ACTPUJ] metonoM TrpynmoBOro ydera apryMeHTOB I10
SKCIEPUMEHTAIbHBIM JIaHHBIM [TOCTPOEHBI MaTEMaTHYECKUE MOJIENIN, KOTOPBIE ONUCHIBAIOT U3MEHEHHE
YUCIEHHOCTH MHUKPOOPTaHM3MOB B 3aBHCHMOCTH OT psJa SKOJIOTMUYECKUX (HaKTOPOB M MPUCYTCTBUS
TSOKENBIX METAJUIOB B rpyHTe. IlokazaHa mepCcneKTUBHOCTh MCHOJIB30BAHUS MHIYKTUBHOTO MOJX0Ja
JUTS. MOJICITMPOBAHUS MUKPOOUOJIOTHYECKUX MPOIIECCOB B TPYHTE.

JUia ananu3za, MOAETUPOBAHMS M TPOTHO3HPOBAHMS SKOJIOTMUYECKHX IPOLIECCOB B YCIOBUSAX
HEMOJHOTHI ~ aPUOPHOM WHGpOpPMAIMK O MEXaHU3Max SIBICHUH, KOTOpPbIE MOJAETUPYIOTCS,
1eIeCO00pa3HO TPUMEHSTh METOJBI MPSIMOTO TIOCTPOSHHS MOJENEH IO JaHHBIM HATYPHBIX
sKcriepuMeHTOB. OmuuM U3 Haumbomee  Ad(DQPEKTUBHBIX  METOIOB  MOJCIHMPOBAHUSA IO
AKCIIEPUMEHTAIBHBIM JITAHHBIM SIBJISIETCSI METOJ TpymmoBoro ydera aprymeHtoB (MI'VA) [1]. Dto
WHAYKTUBHBIA ~ METOA Uil  TOCTPOCHHMSI  JIMHEWHBIX,  HEJNIMHEHHBIX,  MOJIMHOMHAIBHBIX,
aBTOPETPECCUOHBIX U APYTUX MOJIENEH CIO0XKHBIX MPOIECCOB IO KOPOTKUM BBIOOpPKaM JaHHBIX. B ero
OCHOBY TIOJIO)KEHHBIC TPUHIMIIBI BHEIIHErO JOIMOJIHEHUS, aBTOMAaTHYECKOM TeHepauud u
MOCIIEIOBATENILHOM CENIEKIIUN YCIOKHIEMBIX CTPYKTyp Moxeneit [1,2]. Anropurmer MI'VA 6bun
WCIIOJIb30BaHbI JIs1 MOJIEJIMPOBAHUS MPOIIECCOB B BOJHBIX 3KocucTeMax [ 1] u B akoHomuxke [3].

Paznpie anmroputmMber MI'VA, KoTOpble OTIMYAIOTCS MEXIy CO0OM KiaccaMu MoOAeNed WiIn
reHepaTopaMu  CTPYKTYp, CIYXKMT OCHOBOM  IOCTPOEHHS  aBTOMAaTHU3WPOBAHHOM  CHCTEMBI
monenupoanus ACTPU/L [3,4], B quanoroBoil 000J104YKe KOTOPOIl CONEPIKUTCS CTPYKTYpPUPOBAHHBIN
OTIBIT IPUMEHEHUS 3TUX aJTOPUTMOB.

Ilenpto paboThl ObUTO MOAenUpoBaHKUE ¢ TToMoIIsio cucteMbl ACTPUJl nuHaMUKU 9UCIEHHOCTH
MHUKpPOOPTaHU3MOB OCHOBHBIX 3KOJIOTO-TPO(HUYECKUX TPYII B II0YBE, 3arpsA3HEHHOM TSKEIbIMU
MeTaJlIaMH.

HccnenoBanne  MUKpOQIIOpbI  TMOYBBI HPOBOJWIM HAa  MOHHMTOPUHTOBBIX  Y4acTKax B
MEJIKOYYaCTKOBOM TIOJIEBOM OIBITE HAa TEMHO-CEPOH OMOI30JICHHOW JIETKOCYTJIMHHUCTON IOYBe
Kuesckoit obmactu. MonienbHO€e 3arps3HEHHE MTOUBbI OCYIIECTBIISIIOCH ITYTEM €KEroJIHOIO BHECEHHS B
TPYHT pacTBOPOB COJIEM TsDKeNbIX MeTaiioB, KoludyecTBO BHECEHHBIX METAIOB (M3 pacyera
COJICPKMMOT0 X MOHOB) OTBEYaa J03aM 3arpsi3HEeHUs 2 U 4 mpeieabHO TOMYCTHMBIX KOHIICHTpAIui
(ITIK). OOpa3isl TMOYBBI JUIsl aHATW30B OTOMpanu Ha TiyomHe maxoTHoro cios (0-20 cm)

npubnm3uTensHo epes 2, 30, 90 cyTok mocie BHECEHHsI COJIe METaIoB.



KonmnuecTBO MHKpPOOPraHW3MOB B KOHTPOJBHOM M 3arpsA3HEHHOM YYacTKE IOYBE OMPEACIISUIH
METOJIOM TT0CeBa MOYBEHHON CYCIIEH3UN Ha arapu3upOBAaHHYIO MMUTATENIBHYIO CPEY, B COCTaB KOTOPOM
BXOJMJIM MSCO-TIENTOHHUNA arap W BOAHBIA arap B cooTHomieHuu 1:10. Takas cpena oTBedaer
OJUTOTPO(HBIM YCIOBUSM CYIIECTBOBAHUSI MEKPOOPTaHU3MOB B TIOUBE [5].

VYuuteiBasi OTCYTCTBHE HHGOpPMAIMM OTHOCUTEIBHO BHYTPEHHEH CTPYKTYpPbhl MOJAEIHPYEMBIX
MPOLIECCOB, TO €CTh  MPOIECCOB, KOTOpbIE  MPENONPEAesioT JAMHAMUKY  UYHCIEHHOCTH
MHUKpPOOPTaHU3MOB B IOYBE, JUI MOCTPOEHUS MOenu Oblla MCIIOJIb30BaHA MHTEPAKTHBHAs CHUCTEMa
ACTPUJNl, pa3paboranHas B  MexayHaponHoM  HaydHo-yueOHOM  1ieHTpe  FOHECKO
nHdopmarmonnbix TexHonorni u cucreM HAH m MOH Vkpaunsl. Ota cuctema 0asupyercs Ha
WHIYKTUBHOM MeTOe rpynmnoBoro ydera aprymeHToB (MI'YA) 1 mo3BoJisieT aBTOMaTUYECKUA CTPOUTH
ONITHMAJIbHbIE MOJIENH T10 JAHHBIM HAOJIOACHUN B YCIOBUSAX HETIOJIHOM alpuoOpHOIl HH(pOpMaIuy.

BxoaHpIMU TaHHBIMU JJIS1 TOCTPOEHUS MoJIesiell ObLIIM He3aBUCHMBbIE TIEpEeMEHHbIE: KOHIICHTPaIHs
MOJIBUXKHBIX (DOPM TSKETIBIX METAIJIOB, CpeHe/IeKaJHbIe 3HAUEHUSI TEMIIEPATYPhl, BIaKHOCTH MOYBBI
U BO3JlyXa, YHUCICHHOCTh MHKPOOPTaHM3MOB B TOYBE KOHTPOJLHOTO (HE3arps3HEHHOTO) yd4acTKa.
BrrxonHoit (3aBUCHMOI) IEpeMEHHON ObUTH JTAHHBIE O YHUCICHHOCTH MHUKPOOPTaHW3MOB Ha y4acTKax ¢
9KCIEPUMEHTAIbHBIM MOJIEIbHBIM 3aTrPsI3HEHUEM MTOUBHI TSKEJIBIMU METAJJIaMH.

Jis  moCTpoeHHs ~— MOJENH — JWHAMHUKH ~ YHCICHHOCTH  IOJIMCAXapUIACHHTE3UPYIOMIUX
MHUKpPOOPTaHU3MOB ObLT c(hOPMHUPOBAH TAKOM CITUCOK BXOJHBIX MEPEMEHHBIX:

X] — YHCIEHHOCTh IOJHMCAXapUACUHTE3UPYIOUIMX MHKPOOPTaHU3MOB Ha KOHTPOJIBHOM
y4dacTke (MJH. B 1 T. CyXOro moussl);

X, — KOHIIEHTpAIUs MeU (MI/KT ITOYBHI);

X3 — KOHIIEHTpAIHs CTPOHIIHS (MI/KT TTOYBHI);

X4 — KOHIIEHTpAIs KaJMusl (MI/KT TIOYBBI);

X5 — KOHIIEHTPAUs PTYTU (MI/KT TIOYBBI);

X — KOHIIEHTpAIUs CBUHIIA (MI/KT TIOYBBI);

X7 — YUCIIO CYTOK OT JIaThl 3arPS3HECHUS;

Xg — cpenHss TeMieparypa Bo3ayxa tekyiueit aexaasi (°C);

X9 — cpennsist Temiieparypa Bosayxa npeasiyiieit aexausi (°C);

X0 — CpeaHsisl BIaKHOCTh BO3AyXa TeKymei nexas (%);

X1— cpenHsis BIaKHOCTb BO3/yXa npenbinymei aexkas (%);

X2 — KO3 GUITUEHT BIKHOCTH TIOYBBI.



B umcno BXOIHBIX IEpEMEHHBIX OBLTN BKJIFOYEHBI JAHHBIC O BIAXHOCTH M TEMIIEpaType BO3IyXa
MPEeIbIIYIUX JeKal, YTO ObUIO CAETaHO C YYETOM OIpe/eleHHON HHEPIMOHHOCTH OMOJIOTHYECKUX
MIPOLIECCOB.

Ha ocHOBe nMHAMHKH 3THX TIEPEMEHHBIX OBUIA MOCTPOCHHBIE MOJENN W3MEHEHUH YHCICHHOCTH
MOJINCAXapPHUICHHTE3UPYIOIIUX MUKPOOPTaHU3MOB B ITOYBE.

Ha MOHUTOPHHIOBBIX y4acTKax B IOYBE KOHTPOJIBHOTO M ONBITHBIX BAPHAHTOB (3arps3HEHHBIX
pasHbIMM  J103aMH  TSDKEJIBIX ~ METAJJIOB)  BBISBIEHA  CE30HHAs  JIMHAMHUKA  YHUCICHHOCTH
MHUKpPOOPTraHU3MOB, KOTOpasi B 3aBUCHMOCTH OT METEOpOJIOTHYECKHUX YCIOBHH Koyiebanach U3 roja B
rog. BooOmie oTMedanu BBICOKYIO YHMCICHHOCTh MUKPOOPTaHM3MOB B HIOHE-HIOJIE M IOCTETIEHHOE
YMEHBIICHHE ee B aBrycre u ceHTs10pe. Ha ¢oHe ce30HHOM TMHAMUKHU YHCIEHHOCTH MUKPOOPTaHU3MOB
BBISIBIIGHO  BIUSHHE  3arpsA3HEHUS  TSDKEIBIMH — METaJUIaMU:  YMEHBIICHHE  YHCIIEHHOCTHU
MHUKpPOOPTaHU3MOB B IE€pBbIe CPOKU (2-3 CYTOK) IIOCII€ BHECEHHs B I'PYHT TSKEJIBIX METAZIOB U B
MOCTETICHHOM BOCCTaHOBJICHUH WX YHCIICHHOCTHU B CIENYIONINE TIEpHUOIbl HAOMt01eHui [6].

[To maHHBIM MOHHMTOPWHTOBBIX HCCIIEOBAHUI OBUIM MOCTPOCHHBIC MATEeMAaTUYECKHE MOJETH
YUCICHHOCTH MOJMCAXapUICUHTE3UPYIONNX MHUKPOOPTaHU3MOB Ha KOHTPOJBHOM M 3arpsi3HEHHOM
TSDKEJBIMUA METAJUIAMHU y4yacTKax.

YHCICHHOCTh TOJIMCAXAPUICHHTE3UPYIOMIUX MHUKPOOPTaHU3MOB B TOYBE KOHTPOJIBHOTO
y4acTKa OIUCBIBAETCS yPaBHEHUEM:

Y =-25.468*X,—0.071741*X3—0.015415*X; +26.582*X (1)

Monenp umeer Takue craructudeckue xapakrepuctuku: CKO = 0.91601 (cpemHexBaapaTHuHas
MOTpentHoCTh Mojenu), R = 1.8465 (MakcumanbHas aOCOMIOTHAS TMOTPENIHOCTh MOJETH), Ry =
30.78% (oTHOIIEHHE MaKCHMAaIbHOM IOTPEIIHOCTH K HHTEPBANY BapbUPOBAHUSA MOJECIUPYEeMOU
BEJIUYMHBI).

Ha puc.l mpencraBineHbl SKCIIEPUMEHTANBHBIE JaHHBIE W TpapUUecKUidl BHJ MOJCIH CE30HHOU
JTUHAMHUKH YUCIEHHOCTH MHUKPOOPTaHU3MOB B IOYBE KOHTPOJILHOTO YYacTKa 3a TOJbI HAOIOICHUIL.
Kak BUAHO M3 ATHX JaHHBIX, MOJETh HE BKIIIOYACT TMEepeMeHHble OT X3 10 X7, TO €CTh (hOHOBBIC
3HAYCHHS COJACPIKAHUsI CTPOHIIMS, KaJMHUs, PTYTH B IOYBE KOHTPOJBHOTO y4acTKa Ha MPOTSIKCHUU
MepHO/Ia UCCIICOBAHUIN HE BIMSUIM HAa YHCIECHHOCTH MOJNMCAXapUACHHTE3upytomux. Kpome toro, mis
YUCIEHHOCTH TOJIMCAXaPUICHHTE3UPYIOMINX HEHMH()OPMATUBHBIMU ObUTH TiepeMeHHbIe Xo Xjo —
CpemHsisl TeMIepaTypa BO3ayXa IMPEIIIeCTBYIOMICH AEeKaIbl U CPEIHSS BIAXHOCTh BO3JyXa TEKyIIeH

JEKaIbL.



Ha oOaze MOACIU YHUCICHHOCTH IOJIHUCAXAPUACHUHTCIUPYIOIIUX MUKPOOPIraHM3MOB B IIOYBC
KOHTPOJIbHOI'O  y4JacCTKa ObLIH MNOCTPOCHHBIC COOTBCTCTBYIOIIME MOACIMW A YHUCICHHOCTH

MHKPOOPTaHHU3MOB B IIOYBEC, 3arpA3HCHHOM TSXKCJIBIMHA MCTAJLJIaMU.

|—0— KoHTponb paccuuTaHHble — B — KoHTponb TabnuyHblie

Puc.1. 3KCH€pI/IMeHTaIIBHBIe U MOJACJIBbHBIC JAHHBIC YHCJICHHOCTH IMOJIHUCAXaPUACUHTCIUPYIOIINX

MUKpPOOPraHU3MOB B IIOYBE KOHTPOJBHOTO y4acTKa.

Mogenbs OUHAMHMKH YHCJIEHHOCTH MOJUCAXapUICHHTE3UPYIOIIUX MHKPOOPTaHU3MOB B IIOYBE,
3arpsi3HEHHON MeJbI0, UIMEEeT BHUI:
Y =41.51 +1.255*%X,+0.00244*X, —2.478*X3 +2.342* X5 +3.549* X + 0.0219*X,+0.441*Xg —
—0.051722*X9+0.038719*X9—0.19064*X;; +0.00083593*X . (2)
Omna umeeT Takue xapakrepuctuku kadectBa: CKO = 0.784, R = 1.657, R0, = 28.08%, TO ecThb
COBII/IaJia C IAaHHBIMU IKCIIEPUMEHTAILHBIX HaOmoaeHni Ha 71.92%.
Kak BuauM, CyIIECTBEHHBIM 00pa3oM Ha YHCIEHHOCTh IOJMCAXapUICHHTE3UPYIONUX B
3arpsi3HEHHOM 1MOYBE BIIUMsUIa KOHIIGHTPALMS BCEX TSKENBIX METAJUIOB, KpoMe X4 (KaaMus).
I'padmrueckuii Buj Monmenw TpHBEACH Ha puc.2. AHamu3 3TUX TpadUKOB IMOKA3bIBAET, YTO B
OOJNBIIMHCTBE CIIy9aeB OJKCIEPUMEHTAIbHBIE M PACCYMTAHHBIE C TIOMOINBIO MOJICNH JaHHBIC
COBMAaJarOT. TeM He MeHee, MMEIOTCS CIIy4ad MX PACXOXJICHHWs, HAIPUMEP, B TOYBE, 3arps3HEHHOU
no3oit 2 TIJIK B 6-Toit m 7-if Toukax HaOMIO/EHUH, a TaKke B IMouBe, 3arpsa3HeHHoi no3oi 4 T1JIK B

6-Toii, 9-toi wm 1l-roli Toukax HaOmogeHWH. Takue pacXoXACHUS MOXHO OOBICHUTH



MPOCTPAHCTBEHHONH  HEOJHOPOJHOCTBIO TIOYBHI, HAJMYMEM KOPHEBBIX OCTATKOB, JIPYTHMHU
MHUKPOJIOKQIHBIMH ~ YCIOBHSIMH,  KOTOpbIE ~ MOIJIO  BBI3BaTh  KOJEOaHHWS  YHCICHHOCTH
MHUKPOOPTaHU3MOB, HE TPETyCMOTPEHHBIE MOJICIBIO.

Ha «»K3amenanmonHoit» Boidopke (Touku 10-12 Ha yuactke c [1/IK 4), koTopas ucrons3yercs s
MIPOBEPKU MOJIETH B PEKMME POTHO3HPOBAHMSI, IMEEM JIOBOJILHO XOPOIIlee COBMaJieHre B Toukax 10 u
12, TeM He MeHee, IMEEM OTHOCHUTEIBHO OOJBIIYI0 OMMOKY B Touke 11, 9TO MOXKET ObITh OOBSCHEHO

HCOAHOPOJHOCTBHIO IMOYBEI.
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Puc. 2. I'paduku M3MEHEHUS YUCIICHHOCTH TTOJUCaXaPUICHHTE3UPYIOIUX MUKPOOPTaHU3MOB Ha
3arpsi3HCHHOM MEJIBI0 YYACTKE B TOUKAaX U3MEPEHUs (110 TPU U3MEPEHUS 3a BereTallMOHHBIN
nepuon 1993-96 rr.).

YHCICHHOCTh TOJIMCAXapUACHHTE3UPYIONIMX MHUKPOOPTaHU3MOB Ha YydYacTKe, 3arps3HCHHOM

PTYTBIO, OITUCHIBACTCS YPABHCHUEM:

Y = 1.2152*x 1 +13.047*x 2-0.28301*x 3-0.18803*x 5+0.46725*x 8 -13.696*x12  (3)
Ona umeet takue xapakrepuctuku kadectBa: CKO = 0.718, R = 1.462, Ry = 22.84%, TO ecThb

COBIa/Iajia C IAHHBIMU IKCIIEPUMEHTAILHBIX HaOMoAcHMA Ha 77.16%.

Mogienu YHCICHHOCTH TOJUCAXapHICHHTE3UPYIOIUX MHUKPOOPTaHM3MOB B TIOYBE YYaCTKOB,
3arpsi3HCHHBIX MEIBI0 WJIH PTYThIO, HMEIH KaKk oOIlue, TaKk M OTJIMYHBIE MEKIY COO0O0

PIH(i)OpMaTI/IBHBIC HNCPEMCHHBIC. TaK, B IIOYBC, 33Fp$[3H€HHOﬁ PTYTbIO, Ha YHCICHHOCTb



MOJINCAXaPUICHHTE3UPYIOIIUX ~ MUKPOOPTaHU3MOB  CYIIECTBEHHBIM  00pa3oM  BJIHSUIM  TakKue
NepeMeHHble, KaK KOHIEHTpalus MeAM, CTPOHILMS, PTYTH, CpelHsAs TemIeparypa BO3ayXa, a
HeMH(POPMATUBHBIMH OBLIM TE€pPEeMEHHBIEC, XapaKTepU3YIOIIHe KOHIIEHTPALMIO MOJBHKHBIX (opMm
KaJaMus, CBHHIIA, a TaK)Ke CPEJHHUE TeMIlepaTypa MpeAuIecTBYIONICH NeKaabl M BIAXHOCTh BO3/IyXa
TEKyIled U MPEeIIECTBYIOIMIEH TeKaIbl.

KauecTBo Mosienu WILTIOCTPUPYET pUC. 3, U3 KOTOPOTO BUIHO, YTO JUIS J103bI 3aTPSI3HEHUS PTYTHIO
2 ITIJIK monenb afekBaTHO OMUCHIBACT JUHAMUKY YHCIIEHHOCTH MHUKPOOPTaHU3MOB.

Hst mo3wer 3arpsizaenust 4 IIJIK HaOmromaeTcss OTKIOHEHHE SKCIIEPUMEHTAIBHBIX NaHHBIX OT
PacCUMTaHHBIX MO TOJYYEHHOH MOJENM KaK Ha OTpe3Ke MOHMTOPHUHIOBBIX HAOIIOJEHUH, TaKk U B
MOCIIEIHUX 9K3aMEHALMOHHBIX TOYKaX. Takoe OTKIOHEHHE MOKHO OOBSICHUTH TE€M, YTO IPU BBICOKOU
J103€ 3arpsi3HeHHE PTYThIO (KOTopas Oosiee TOKCHYHA JIJIsi MUKPOOPTaHU3MOB, YeM Me/lb) HabIro1aeTcs
norepsi CTaOMJIBHOCTH Pa3BUTHS IOJUCAXAPUJICUHTE3UPYIOIUX MUKPOOPTaHU3MOB, OHHM OOJIbIle
pearupyioT He TOJIbKO Ha (akTOpbl, BBEJAECHHBIE B MOJIE]b, HO M Ha T€, YTO HE OBLIM YYTEHBI MpPU
MaTeMaTUYeCKOM MOJICIHpPOBaHHH. B NaHHOM ciydae HY)KHO PaCHIMPSATh KOJIMYECTBO MEpEMEHHBIC

WJIU CTPOUTH HEJIMHEHHYIO MOJIENb.
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Puc. 3. I'padpuku n3MeHEeHUs! YUCICHHOCTH MOJIUCAXAPUICUHTE3UPYIOIIUX MUKPOOPTaHU3MOB Ha
3arpsi3HEHHON PTYTHIO MTOYBE B TOUKAX M3MEpeHUs (110 TPU U3MEPEHHUs 32 BereTallMOHHbIH

nepuoxa 1993-96 rr.).



COBMECTHOE HCIOIb30BAaHUE MOJENEH YHMCIEHHOCTH MHUKPOOPTaHM3MOB B KOHTPOJBHOM U
3arps3HEHHOM  YYacTKax II03BOJISIET DEUIMTh 33Jady BOCCTAaHOBJIEHMSI OTCYTCTBYIOUIMX WIIU
yTpaueHHBIX JaHHbIX. Hampumep, MOXXHO BOCCTAaHOBUTH ITOJIEKATHYIO JHWHAMHUKY YHCIEHHOCTU
MUKpPOOPraHU3MOB Ha MPOTSKEHUU BCEro MEpHOoJa MPOBEJACHHE MOHMTOPHHIA, HECMOTPS TO, YTO
HaOJII0IeHNEe MTPOBOAMIIN 3 pa3a 3a BereTallMoOHHBIA mepuoa. Bo3MoKHOCTh BOCCTAHOBIICHHUS JAHHBIX
o0ycJoBJIeHa TeM, YTO MOJENU JOCTATOYHO TOYHO COOTBETCTBYIOT HKCIEPHUMEHTY, B OCOOCHHOCTH B
TOYKax HAOIIOJACHUH, KpOME TOro, B MPOMEXKYTOUYHBIX TOYKAX HMMEIOLINECS «OIOpHbIE» 0a30BbIE
JTAaHHBIE O METEOPOJIOTHYECKUX YCIIOBHUSAX, KOTOPBIE CYIIECTBEHHBIM O0pa30M BIMAIOT HA JUHAMHKY
YUCJIICHHOCTH MHUKpodiopel. B kadectBe mnpumepa Ha pucd uW S5 mnpuBeneHol Trpaduku
BOCCTAHOBJIGHHBIX 3HAUEHUI YHCIEHHOCTH IOJIMCAXAPUACUHTE3UPYIOIINX MHUKPOOPTaHU3MOB Ha
ydacTKax, 3arpsi3HEHHBIX Meabio M pTyThio nozamu 2 u 4 I1JIK. Kak BuaHO M3 3THX TrpadukoB, Ha
BOCCTAHOBJIEHHYIO KPUBYIO XOpOILee YKJIaJIbIBAIOTCS JaHHbIC, MOJy4YEeHHBbIE BO BpeMs IPOBEICHUs

MOHUTOPHHTA.
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Puc. 4. Fpa(bHK BOCCTAHOBJICHHBIX ACKAAHBIX 3HAUCHUM YHCICHHOCTH MOJIUCAXapUACUHTC3UPYIOIIUX

MHUKPOOPraHU3MOB Ha YHYACTKEC, 3arpA3HCHHOM MCAbIO, 3a BCFCTaHHOHHBIfI nepuon 1996 .
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Puc. 5. Fpaq)m( BOCCTAHOBJICHHBIX JCKAAHBIX 3HAYCHUM YHUCICHHOCTHU HOJUCAXApUACHUHTC3NPYIOIIUX

MHKPOOPraHU3MOB Ha y4acTKe, 3arpsi3HEHHOM PTYThIO, 32 BereTallMOHHBIN repuoj] 1996 r.

Takum 00pa3oM, NPOBEACHHBIMH HCCIEIOBAHUSAMH I1OKa3aHa BO3MOYKHOCTb MOJEIHPOBAHUSA
YUCJIEHHOCTH MUKPOOPraHMW3MOB B MIOYBE HA OCHOBE MHYKTUBHOTO MOJX0/1a, ¢ IpuMeHeHueM MI'YA.
[TommyueHnHble MOJIeNM B JIOCTATOYHOM CTENEHH COBIAJAIOT C 3KCIEPUMEHTAIbHBIMU JaHHBIMH, YTO
JTaeT BO3MOKHOCTh HCMOJb30BaTh UX B CHUCTEME KOJIOTMYECKOIO0 MOHHTOPHHIA IMOYBBI JJI OLICHKU
CUTYyallUi, BOCCTAHOBJICHUS MJAHHBIX B MPOMEKYTOUYHBIX TOYKAX M MPOTHO3UPOBAHUS Pa3BUTHS

MHKPOOPTaHHU3MOB B OIIPEACICHHBIX S5KOJIOTMYCCKUX YCIIOBUAX.
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I'.O.Iyrunceka, 10.B.Konna
MopenoBaHHS 3aJ1€KHOCTI YHCEIbHOCTI MiKPOOPraHi3MiB BiJl KOHIEHTPAaUil Ba:KKNX MeTaJiB y
IPYHTI

3 BukopuctanHsM iHTepakTuBHOI cuctemu ACTPI/, mo 6a3yerscs Ha anroputmax MI'YA, 3a
EKCIIEPUMEHTATHPHIMH JaHUMH MOOYIOBaHO MaTeMaTU4HI MOJENI, SKi OMUCYIOTh 3MIHM YHCEIBbHOCTI
MIKPOOPTaHi3MiB y 3aJI€KHOCTI BiJI HU3KUA €KOJOTIYHUX (PaKTOPIB Ta MPUCYTHOCTI BAXKKUX METAIIB Y
rpyHTi. [loka3aHO TEPCHEeKTUBHICTh BHKOPUCTAHHS IHAYKTUBHOTO TWIAXOAY JJIA MOJACIIOBAHHS

MiKpOOi10JIOTIYHUX MPOIIECIB y TPYHTI.

I''A.WyTtunckas, F0.B.Konna
MoaeaupoBaHue 3aBHCUMOCTH YUCJIEHHOCTH MUKPOOPTraHU3MOB OT KOHIEHTPALUM THAKeIbIX
MeTaJ/IOB B MOYBe

C nmpumenenueM uHtepaktuBHoM cucrembl ACTPUJ] MeTo oM IpyInoBoro ydyera apryMeHTOB O
SKCIIEPUMEHTAIBHBIM JIaHHBIM TTOCTPOEHBI MATEMAaTUYECKHE MOJIENIN, KOTOPbIE ONMHUCHIBAIOT U3MEHEHUE
YHCIEHHOCTH MHUKPOOPTaHM3MOB B 3aBHCHMOCTH OT psAJa 3KOJIOTMYECKUX (DaKTOPOB U MPUCYTCTBUS
TSDKENBIX MeTauIoB B rpyHTe. [loka3zaHa mepcrneKTMBHOCTh MCIIOJIB30BAHUS MHJYKTHMBHOIO IOJIXOMA

AJI1 MOACTIMPOBAHUSA MI/IKp06I/IOHOFI/I‘ICCKI/IX IpoueCCoOB B I'PYHTE.

G.O.lutynska, Yu.V.Koppa
Modeling the Dependence of Microorganism Population on the Heavy Metals Concentration in a
Soil

By the use of the interactive system ASTRID, based on the Group Method of Data Handling,
mathematical models are constructed from experimental data describing changes in population of
microorganisms as depending on a number of ecological factors and presence of heavy metals in a soil.
Perspectiveness of using the inductive approach to modeling microbiological processes in a soil is

shown.



