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Jlnist 3a1a4 MOHITOPHHTY €KOJIOTIYHHX IPOLECiB 3aIIPOIOHOBAHO METOJI BiTHOBJICHHS IPOITYCKIB Y B3a€EMO3B’I3aHHUX psiiax
criocTepekeHb 3 BHKopucTaHHsIM MI'YA. Meron rpyHTyeThesi Ha MOOYHOBI i€papXiYHOTO KOMIUIEKCY MOJENEH 3a HEBEIMKHM
YHCJIOM TapaJieIbHUX JaHUX 3 BUKOPUCTAHHAM "OHOPHUX" PAIIB CHOCTEPEKEHb O3 MPOIYCKiB 1 3aCTOCYBaHHAM WX MOAETCH IS
BiTHOBJICHHS MPOMYIICHNX AaHUX. 7 mpukiiaay B poOoTi moOyaoBaHO MOET 3aJIeKHOCTI YUCETBHOCTI MIKPOOPTaHi3MiB Y IPYHTI
BiJl OCHOBHHX (pakTOpiB, IO BH3HAYAIOTH IXHIO XHUTTEIISUIBHICTH B YMOBaxX 3a0pyJHEHHS BXKHMH MeTanamu. [Ipu mpomy mis
BiTHOBJICHHS NPOMYIICHHX CHOCTEPEKEHb BUKOPUCTAHO "OMOpHI" pPSAAM TiAPOMETEOPONIOTIYHHMX HaHUX NP0 TEMIEpaTypy Ta
BOJIOTiCTb TTOBITPSL.

OnHi€ro 31 3HAYHUX EKOJOTIYHHMX TMpoOJieM € 3a0pyJHEHHSM 3eMelb BOKKAMH MeTanamu. Jls
BUSIBJICHHS 1 IPOTHO3YBaHHS KPUTHYHHUX CUTYAIiH y 1iH cdepi MPOBOIUTHCS MiKpOOioIOT1YHII MOHITOPHHT
IpyHTiB. [Ipy IbOMY BUBYAIOTh AMHAMIKY 3MiHH YMCEIBHOCTI MIKPOOPTaHi3MiB y I'PYHTI i/l BIUINBOM Pi3HHX
€KOJIOTTYHUX (aKTOpiB. AJe Taki JOCHIIPKEHHS NPOBOAATHCS HEPEryJSIPHO Yepe3 TPYAHOLI TEXHOJOTil
MikpoOiosioriusoro aHaiizy. lle BUKIMKae HEOOXITHICTH BiJHOBJIOBATH MPOMDKHI JIaHI ISl OTPUMAaHHS
PIBHOMIpHUX PS/IiB €KOJIOTIYHUX CIOCTEPEXEHb 3 METOI MOAANBIIOr0 MAaTEeMAaTHYHOI'O MOZCIIOBAHHS.
MopenioBaHHs 32 JaHUMH CIIOCTEPEXEHb € HEOOXiIHOI0 YMOBOIO €KOJIOTIYHOTO MOHITOPHHTY, OCKUIBKH
JI03BOJISIE OTIEPATHBHO OIIIHIOBATH MTOTOYHI €KOJIOTIYHI CUTYaIlii Ta MPOTHO3YBATH X PO3BUTOK.

BpaxoBytoun, 110 NPHUPOJHI MPOIECH, KPIM TEXHOTEHHOTO BIUIMBY, OOYMOBIIOKOTHCS BPEUITi-pelIT
MOTOJHUMH YWHHHUKAMH, SIKI BUMIPIOIOTBCSI CTPOTO PETYJSIPHO, MOXKHA 3alpONOHYBATH TaKy OYEBUAHY
CXeMY BIJJHOBJICHHSI MPOMYIICHUX EKOJIOTIYHUX JaHuX. Ha3BeMo “omopHUME’ psilaMH CIIOCTEPEKEHb JIaHi
PETYISIPHUX TiJPOMETEOPONIOTIYHNX BUMIPIOBaHb, SIKI HE MarOTh TpoIyckiB. Toi, BiIiOpaBIM 3 nuX psIiB
JlaHi, 10 BiJNOBiJalOTh MOMEHTaM BHMIpPIOBaHHSA IOKa3HMKIB KOHTPOJIBOBAHHUX EKOJIOTIYHUX IMPOIIECIB,
MO>KHA Ofiep>KaTH TalJMLli JaHUX Oe3 MPOIYCKiB 1 32 HUMH OOy yBaTH MOJIEINI 3aJIeKHOCTI [IMX TMOKa3HUKIB
BiJl yCiX (paKTOpiB BILUIHBY.

SKmo X Temep onepXKaTH MOZEN 3aleXKHOCTI KOXHOTO 3 LUX (DakTopiB BiJf OMOPHHUX MOTOAHUX
XapaKTePUCTUK, TO OACPKUMO i€papXiyHHH KOMIUIEKC MOJeNeH, Ae Ha BX0oAl OyIayThb riApOMETeoposoriuHi
3MiHHI, 8 Ha BUXOJIl — €KOJIOTiYHI MoKa3HUKHA. OYEeBHIHO, IO TaKi MOJIEIIi MOXKHA Telep BUKOPUCTOBYBATH
SK JUISL BiJTHOBJICHHS MPOMYIIEHUX JIAHWX, TaK 1 JUIsi TPOTHO3YBaHHS PO3BUTKY KOHTPOJIHOBAHHX
€KOJIOTIYHUX TPOIECiB Ha OCHOBI MPOTHO3IB MOTOAHUX YMOB. [l moOyMOBY BCiX 3rajjaHUX MOJIENEN CIIiJ
BukopucTtoByBaTH MI'VA sk HaileeKTUBHILINI METO/ 32 YMOB KOPOTKHMX BHOIPOK JaHMX.

Marepianau i MeToaU A0CTiAKEHD

JJist BUSIBIIEHHS 3aKOHOMIPHOCTEH BIUIMBY Ha MiKpOoQIOpy IPYHTY 3a0pyJHEHb 10HAMU BaXKKHX METOJIIB
Cu2+, Cd2+, Pb2+, Zn2+, Hg2+ OyJIM IPOBEJCHI MOJIOBI JOCHIM Ha MOHITOPUHITOBUX IUISHKAaX Ha TEMHO-
cipomy omimzoneHoMy TpyHTI KuiBchkoi oOyacTi. 3acTocoByBaliach TpajauiliiHa cxema [1] mpoBeaeHHs
EKCIEpUMEHTY: BUIIUIAETHCSA KiIbKa OJHOTHIHUX IUISHOK 3€MJIi, OJHA 3 SIKUX 3QJIMIIAETHCA B SIKOCTI
KOHTPOJIbHOT, TOOTO Ha Hei He BHOCATH 3a0pY/IHIOIOUHX PEYOBHH, a Ha iHII BHOCATH 3aJIaHy 1X KiJIBKICTb.

MojensHe 3a0pyIHEHHST IPYHTY 3/1HCHIOBAIOCH MUISIXOM HIOPIYHOTO OJHOPA30BOTO BHECEHHS B IPYHT
PO3UHMHIB COJIEH Ba)KKMX METalliB Ha IOYaTKy BereTamiiHoro ce3oHy. KinbKicThb BHECEHHX MeTalliB (3
PO3paxyHKy BMICTY iX i0HIB) BiAIOBiAana 1o3am 3a0pyaHeHHS 2 1 4 TpaHUYHO AOMYCTUMUX KOHIICHTpaIliil
(IAK). 3pasku rpyHTY IS aHATI3IB BiAOMpPAId YIPOJOBXK BereTaminHoro mnepioay 1993-96 pp. Ha riauOuHi
opHoro mapy (0-20 cm) npubimsnHo depe3 2, 30 ta 90 ni6 micns BHECEHHS coliel MeTaliB. TakuM 4uHOM,
OyJI0 oiepKaHo 10 TPH TOUYKH BUMipIOBAaHb 32 YOTUPU POKH — pa3oM 12 TOYOK.

KinpkicTh OpraHoTpo@HHUX MIKpPOOPraHi3MiB y KOHTPOJBHOMY ¥ 3a0pyJHEHOMY IPYHTaX BU3HAYAIH
METOJIOM IIOCIBY IPYHTOBOI CYCIIEH3ii Ha >XKHBHJIbHE CEPEIOBHINE, 0 CKJIaay SKOr0 BXOAMIH M’SCO-
NeNTUHHUNA arap i BoaHui arap y cmiBBizHomenHi 1:10. Take cepenoBuie BiAmoBimae oniroTpodHuM
yMOBaM iCHYBaHHS MiKpOOpTaHi3MiB y IpyHTi [1].
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Ha MOHITOpHHTOBHX MiISHKAX B IPYHTI KOHTPOJIBHOTO 1 JOCHITHUX (3a0pyIHEHUX Pi3HUMH JT03aMH
BOKKUX METAJIiB) BapiaHTiB BUSBJICHA CE30HHA JMHAMIiKa YUCEIIBHOCTI MIKpPOOPTaHi3MiB, SKa, 3aJIEKHO Bill
METEOPOJIOTIYHUX YMOB, 3 POKaMH 3MIHIOBAJIACs. 3arajioM BiJ[3HAYalld BUCOKY YHCEIbHICTh MIKpOOPTaHi3MiB
y YEepBHIi-JIUIHI Ta CIIOCTEPIraiy MOCTYOBE 3MEHIIEHHS ii B ceprHi Ta BepecHi. Ha ¢oHi ce30HHOT quHaMiku
YUCENHHOCTI MIKPOOPTaHi3MiB BUSBICHO BIUIUB 3a0pYyIHEHHS BaXXKHUMH METallaMU, SKUH BHUSABISETHCT Y
3MEHIIICHHI YHCETFHOCTI MIKpOOPTaHi3MIB y Tepir cTpoku (2-3 go0a) Imicias BHECEHHS B IPYHT BaKKHX
METaJIiB Ta B [IOCTYIIOBOMY BiTHOBJIEHHI IXHBOI KIIKOCTI B HACTYITHI CTPOKH CIIOCTEPEKEHb [2].

3asaya Mo/1eJII0BaHHS

3Bakaroun Ha BiJCYTHICTh iH(OpMAaLii MI0A0 BHYTPIIHBOI CTPYKTYpH MOAEIHOBAHHX MPOIECIB, SKi
3YMOBIIIOIOTh JHUHAMIKY YHCEIBHOCTI MIKPOOPraHi3MiB B IPYHTI, IJisl TOOYAOBH MojeNi Oyjia BUKOpUCTaHA
intepaktuBHa cucrema ACTPIJL [3]. Llg cuctema Oa3yeTbcsi Ha IHAYKTUBHOMY METOII TPYIIOBOTO
ypaxyBanHs1 apryMmeHTiB (MI'YA) i nmo3Bonsie aBTOMaTu4HO OyAyBaTH ONTHMANbHI MOJENi 3a JaHUMHU
CIIOCTEpEKEHb B YMOBaX HEMOBHOI anpiopHOi iHpopmarii.

Bxigaumu (He3aae)KHUMH) 3MIHHAMH ((akTopamu) Ijs 1moOyI0BH Mok Oyid Taki: KOHIICHTPALIis
pyxoMux (GopM BaKKHX METaJliB, CEPEIHBOACKAIHI 3HAYCHHS TEMIIEpaTypH, BOJOTOCTI IPYHTY 1 HOBITpPA,
YHCENBHICTh MIKPOOPraHi3MiB B IPYHTI KOHTPOJBHOI He3aOpyAHEHOI OiISHKW. BuxigHuMu (3aie:KHUMH)
3MIHHUMH OyJIM JNaHi TPO YHCENBHICTh MIKPOOPTraHi3MiB €KOJOro-TpoivHMX Tpynm Ha JTUISHKAX 3
eKCTIEPUMEHTAIBHUM MOJEIBHIM 3a0pyIHEHHSIM IPYHTY B)KKHMH METAJIaMH.

Jis moOynoBu Mopedi AMHAMIKH YHCEIBHOCTI OPraHOTPO(QHHUX MiKpoopraHizmiB OyB chopMoOBaHMMA
TaKUH CIIMCOK BXIJHHUX 3MIHHUX:

X1 - yncenpHICTH MIKpPOOPTaHi3MiB Ha X8 - cepemns TemMmeparypa IMOBITPS MOTOYHOI ACKATH
KOHTPOJIBHIN AUISIHLI (MJIH. B 1 T cyXoro (°O)
IPYHTY) X9 - cepenHs TemrepaTtypa HOBITPS NONEPEAHBOL

X2 - KOHIIEHTpALlist MiTi (MI/KT IPYHTY) nekaau (°C)

X3 - KOHIIEHTpALIis CTPOHIIIO (MI/KT IPYHTY) X10 - cepenmHs BOJOTICTH MOBITPSI IIOTOYHOT

X4 - xOHIIEHTpAIlisl KaJMit0 (MI/KT TPYHTY) nmexann(%)

X5 - KOHIIEHTpaLisl pTyTi (MI/KT IPYHTY) X11- cepenns BOJOTiCTh MOBITPS MONEPEIHBOT

X6 - KOHIICHTpAITiSl CBHHITIO (MT/KT IPYHTY) nexamn (%)

X7 - uucno aib Bix naTw 3a0pyIHEHHS X12 - xoe(ilieHT BOJIOTOCTI IPYHTY

Jo neperniky He3aleXHHUX 3MIHHUX OyJIM BiHECEHi JaHi BOJIOTOCTI Ta TEMIIEPATypH MOBITPs ONEPEaHIX
JeKa, mo O0yso 3po0IIeHO 3 OISy Ha IIEBHY 1IHEPIIIHHICTD 010JIOTTYHHAX TPOIIECIB.

Ha 6a3i ganmx mpo AWMHAMIKY BCiX IepelrivYeHHX 3MIHHUX Oy 1oOymoBaHi JIiHIWHI MOAENI 3MiHH
YHCENBHOCTI OPraHOTPO(PHUX MIKPOOPTaHi3MiB y IPYHTI IS KOKHOTO 3a0pyaHIoBada okpemo. [Ipu npomy
OyIyBasach CHEpITy MOJENh 3aJeKHOCTI YUCEIIBHOCTI MIKpOOPTaHi3MiB Ha KOHTPOJBHI JUISHIN Bif YCiX
BHUMIpIOBaHUX (haKTOpIB, a Jajli - MOJCNb 3aJI€KHOCTI IBOT0 K IMOKa3HUKA Ha 3a0pyIHCHHMX IUISTHKAX Bij
BHUMIPIOBaHMX 3HA4YEHb YUCEIBHOCTI HA KOHTPOJIBHIN AUISHII Ta Beix dakropis. [licng woro, miactaBUBIIN
OTpHMaHy Mepury MOJENb y APYTY, OJCp>KUMO MOAETb Ijs 3a0pyAHEHOI IUISHKU, A€ 3aJMIIAThCS TiJIbKH
30BHIIIHI OroAHi GakTopu. Marouu Taky MOJCIIb, MOYKHA BITHOBUTH 3HAYCHHS IOCIIIKYBAHOIO MTapaMeTpa
y MPOMYIIEHNX TOYKAaX.

Pe3yabTaTn Mmoae/il0BaHHs .

3a maHuMH J0caiaiB Oynu moOy1oBaHi MOJIENl YUCETbHOCTI OPraHOTPO(HUX MIKPOOPTaHi3MiB y
KOHTPOJILHOMY 1 B 3a0py/IHEHOMY BaXXKUMHU METaJIaMU IPyHTaXx.

YucenbHICTh OPpraHOTPO]IB Y KOHTPOIBHOMY IPYHTI ONIHCYETHCS PIBHSIHHSM:

X1 =-97.739 +3.811X -0.00433X; +0.369X, -0.0852X0+0.0259X,; +98.982X5,,

Mogenb Mae Taki cratuctuaHi Xapaktepuctuku: CKI1=1.43 (cepemunokBampaTHdHa TOMHAIKA MOJIET),
R =3.5 (makcumanpHa abcomoTHA MOMIITKA MOJIeNi), Ryiw=24,7% (BIAHOIICHHS MaKCUMAIBHOI MOMIIIKU JIO
BEITMYMHU HaMOLIbIIOI Bapiallii MoenpoBaHoi BenuunHu). s Momens He BKirouae 3MiHHUX Bif X, 10 Xs,
T0OTO (hOHOBI 3HAYUCHHS BMICTY BXKKHUX METaJiB (Mifli, CTPOHIIiIO, KaJMif0, PTYTi) B KOHTPOJILHOMY TPYHTI
MPOTATOM TIEPIOAY MOCIIIPKeHb HE BIUIMBAIM HA YHCEIBHICTH OPraHOTPO(dIB, 32 BHUHATKOM KOHIICHTpALi
cBuHLIO (3MiHHA X¢). Kpim Toro, neindopmaTuBHOIO Oyna 3MiHHa Xg - CEpeAHs TeMIepaTrypa MOBITps
MOTOYHOI ekaan. BiamosimHi rpadiku ekcmepuMeHTaATHHIX 1 MOACIBHHUX JTaHUX TOJIaHO Ha puc. 1.
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Puc.1 I'padiku 3MiHA YUCETBHOCTI OPraHOTPOPHUX MIKpOOPTraHi3MiB Ha KOHTPOJIGHIH IJISHIT B TOUKAX
BUMIipIoBaHH: (110 TPU BUMIpH 3a BereTauiitnuii mepiog 1993-96 pp.).

Mogeni a7t YMCceIbHOCTI MIKpOOpraHi3MiB y 3a0pyAHeHOMY IpyHTI Oynu moOyaoBaHi 3 ypaxyBaHHAM
YUCEJIBbHOCTI OPraHOTPOPHUX MIKPOOPIaHi3MiB Y IPYHTI KOHTPOJIBHOT IIISTHKH.
Mopnenb TUHaMIKH YHUCENBHOCTI OpraHoTpodiB y IPyHTI, 3a0pyJHEHOMY MiJ/II0, Ma€ BUTJIS:

Y =105+ 1.138X, — 0.0539X, — 2.002X; — 1.019X4— 0.0545X - 0.046 X7+ 0.287Xy — 62.003X,

3 TakuMH Toka3HuKamu 11 sikocti : CKO=1.431, R =3.505, R ;s =24,68%

Sk 6aunMo, Ha YHCENBHICT, OPTaHOTPO(IB Y 3a0pyAHEHOMY IPYHTI iICTOTHO BIUIMBAJIN BCi TTOKA3HHUKH
BMICTY BaXKKHX METaliB, OKpiM X5 (KOHLEHTpaLis pTyTi), HeiHPOopMaTHBHUMH OyJH Takox 3MiHHI X8, X10
Ta X11, Mo xapakTepu3yroTh TEMIEPATYPy 1 BOJIOTICTh MOBITPSL.

AHani3 rpadikiB Ha puc.2 IMOKa3ye, MO0 B OLIBIIOCTI TOYOK EKCIIEPHMMEHTAIbHI W PO3paxoBaHi 3a
MOJICIUTIO JiaHi 30iratoThcs, TOOTO MOJIENb aJCKBAaTHO BiIoOpakae MUHAMIKY YHCEIHHOCTI MiKpOOPTaHi3MiB.
[Ipo me cBiguaTh TpHU OCTaHHI TOYKM Ha Tpadiky, AKi CKIaJalld «eK3aMeHaUiiHy» BUOIPKY IUIS MEPEeBipKU
MOJIeNTI B pEKUMI IPOTrHO3yBaHHA. OKpeMi pO3XOKEHHSI MOKHA IMOSICHUTH MPOCTOPOBOIO HEOTHOPITHICTIO
TPYHTY Ta IHIIAMH YMOBaMH, sIKi MOTJIM BUKJIMKATH HE3aKOHOMIpPHI KOJIMBAHHS YHUCEITHHOCTI.
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Puc. 2 T'padiku 3MiHM YHCENBFHOCTI OpraHOTPOGHUX MIKpPOOPTaHi3MiB Ha 3a0pyIHEHIH M0 JiUISHII B
TOYKaX BUMIpIOBaHb (IO TPU BUMIPIOBAHHS 3a BereTalliitauii nepiox 1993-1996 pp.).



UncenpHICTh OPraHoTPOo(iB Y IPYHTI, 3a0pyIHEHOMY PTYTTIO, OITUCYETHCS PIBHSIHHSIM:
Y =17.852 +0.872X; +22.989X, + 0.154X; + 1.162X, - 34.492X 5 + 0.153Xg — 0.096X

s monenp mMae Taki xapakrepuctuku sskocTi: CKIT = 1.469, R = 3.369, Ry, = 24.96%.

Mogeni uymncenbHOCTI OpraHoTpoiB y IPYHTI OUISHOK, 3a0pYIOHEHHX Miqaio abo PTYTTIO, MajH SIK
CIIBbHI, TaK 1 BIAMIHHI MiXK co00w0 iH(poOpmaruBHI 3MiHHI. Tak, y IpyHTI, 3a0pyJIHEHOMY PTYTTIO, Ha
YUCEJBHICTh OPraHOTPOPHHUX MIKPOOPraHi3MiB ICTOTHO BIUIMBAJIM TaKi 3MiHHI, SK KOHIIGHTpaIis Miji,
CTPOHIIiI0, KaAMil0, PTYTi, CEpeHs TeMIepaTrypa Ta BOJOTiCTh MOBITPS, a HEIHPOPMAaTUBHUMH OYJIM 3MiHHI,
10 XapaKTEPHU3yBaIl KOHICHTPAIII0 pyXOMHUX ()OPM CBHHIIIO, & TAKOK TEMIIEPATypPy 1 BOJIOTICTh MOBITPAL.

SxicTh MozeN UTIOCTpY€E pHc3: BUIHO, IO 3a M03u 3a0pymHeHHs pryTTio 2 I'JIK Momens amekBaTHO
OIMCYE TUHAMIKY YHCEIBHOCTI MIKPOOPTaHi3MiB, PO LIO CBIIYATh TPH OCTAHHIX KOHTPOJIBHHUX TOUYKH.

3a Ginbmioi fo3i 3abpyaaenns (4 I'JIK) crmocrepiraerbes BiIXHUICHHS EKCIIEPUMEHTAIBHUX JTaHHUX Bij
pO3paxoBaHMUX 3a OTPUMAHOIO MOJICIUTIO SIK Ha BIAPI3KY CIIOCTEPEKEHb, TaK 1 B €K3aMEHAIIIHHUX TOYKaX.
Take BiZXWJICHHS MOXHA MOSCHUTH THM, IIO 32 BUCOKOI J031 3a0pyJHEHHS PTYTTIO (sIKa TOKCHYHIIIA IS
MIKpOOpraHi3MiB, HIX MiJb) CIOCTEpIra€Tbcsi BTpaTa CTaOUILHOCTI PO3BUTKY OpPraHoTpo(iB, BOHHU
YyTIUBIIIE PearyioTh HE TUTBKK Ha Ti (aKTOpH, IO BBEACHI B MOJIENb, a i Ti, 0 He OyJIM BpaxoBaHi MpH
MaTeMaTHYHOMY MOJCNIOBaHHI. B maHoMy BHIIagky TOTPIOHO PO3MIMPIOBATH KiIBKICTH 3MIHHHUX a00
OyayBaTu HETiHIMHY MOJIEIb.
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Puc.3 I'padiku 3MiHH YHCEIBLHOCTI OPraHOTPOPHHUX MIKPOOPIaHi3MiB Ha 3a0pyAHEHIH PTYTTIO TUISHIII B
TOYKaX BUMIpIOBaHHSA (110 TPW BUMIPIOBAHHS 3a BereTamiiamii mepiox 1993-1996 pp.).

CrisibHE BUKOPHUCTaHHS MOMCIICH YHUCETHLHOCTI MIKPOOPTaHi3MIiB y KOHTPOJBHOMY 1 3a0pymHEHOMY
TPYHTax ITO3BOJISE BHUPINIATH 3a7ady BiTHOBICHHS BIICYTHIX a00 MPOMDKHUX MaHWX. Hampwkmam, mMokHA
BiTHOBUTH TOJEKaIHy AMHAMIKY YHCEJIHFHOCTI MIKpOOPIaHi3MiB HPOTATOM YCHOTO IEpioAy MpOBEACHHS
MOHITOPHHTY, HE3BaKAIOUM Ha Te€, [0 CIIOCTEPEXECHHS MPOBOAMIIM JIMILE 3 pa3H 3a BereTaliiHUN Mepiof.
MoKIHMBICT, BIJHOBJEHHS JaHMX 3a0e3leueHa THM, IO MOJEIl JOCTaTHRO TOYHO BiAIIOBIAAIOTh
eKCTIEpUMEHTY B TOYKaX CIIOCTEPEKEHb, 1, KPIM TOT0, Y MPOMDKHHX TOYKAX HAasABHI «OIOPHI» MaHi TpO
METEOPOJIOTiUHI YMOBH, 5IKi iICTOTHO BIUIMBAIOTh HA JUHAMIKY YHCENbHOCTI Mikpodiopu. s npuknagy Ha
puc.4 ta 5 HaBeAeHO rpadiky BIAHOBJICHHUX 3HAYCHb YHMCEIBHOCTI OPraHoTpOdiB HA TUISIHKAX, 3a0pYIHEHUX
migmio 1 pryrTio B 031 2 1 4 TJIK. i po3paxyHKY IHX PE3YNIbTATIB IOCHTIIOBHO BHKOPHUCTOBYIOTHCS
MOJIeJTi AJ1s1 KOHTPOJIBLHOT Ta 3a0pYAHEHUX AiISTHOK.
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Puc.4 BimHoBnenuii rpadik 3MiHH YHUCEILHOCTI OPraHOTPOMPHUX MIKPOOPIaHi3MIB 10 JeKaaax 3a
BereTariianit epion y 1996 p. Ha minsHIl, 3a0pyqHeHi# MiaIro.
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Puc.5 BimHoBnenuit rpadik 3MiHH YHUCEIBLHOCTI OPraHOTPOPHUX MIKPOOPIaHi3MIB 10 JeKaaax 3a
BereTariianit epion y 1996 p. Ha minsHIll 3a0pyIHEHOMY PTYTTIO.

BucnoBku. IlpoBeneHi JOCHI/DKEHHS MOKa3ally MPHHIUIIOBY MOXJIMBICTh (opMamizamii gaHux
EKOJIOTYHUX CIIOCTEPEIKEHD MUITXOM MOOYIOBH MaTeMaTHYHUX Mojemneid. J[is MoJeoBaHHS YACEILHOCTI
MIKpOOpIaHi3MiB y IpPyHTi e(eKTHBHMM € 3acTOCYBaHHS IHAYKTHBHOTO mimxoxy Ha ocHoBi MIYA.
OTtpuMaHi MOZEI TOCTaTHHOK MIPOI0 30IraloThes 3 CKCIEPUMEHTAILHUME JaHWMH, IO Ja€ MOXKIIUBICTh
BHKOPHUCTOBYBATH iX y CHCTEMI EKOJIOTIYHOTO MOHITOPHHTY IJIS OIHKH CTYIICHS 3a0pyTHEHHS IPYHTY,
BITHOBJICHHS TIPOMDKHHX a00 BiJICYTHIX JaHHUX i OMEPATHBHOTO MPOTHO3YBAHHS PO3BUTKY MIKPOOPTaHI3MiB
y MIEBHUX €KOJIOTIYHUX YMOBaX.
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