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KopucHa mopenb HanexuTb 4o HadToraszoBmMaoOyBHOI NMPOMUCIIOBOCTI, 30KpeMa 4O BU3HAYEHHS
HanNpsIMKy pO3NOBCIOMKEHHSA TPILLMH nicng rigpasniyHoro po3pmey nnacta (MPIM).

Bnusbkum [o 3anponoHoBaHoOi KopucHoi mopeni € [1], mMeTod, AKMM HanexuTb [0 ranysi
reoisnyHuX AocnigkXeHb Ta BUMKOPUCTOBYETLCHA ANsi BM3HAYEHHSA HaMNpsiIMKy TPilWH y HadTOBUX i
rasoBux pesepByapax. BiH rpyHTYeTbCA Ha 3aCTOCyBaHHi CBEPANOBUHHOIO CENCMIYHOrO MOHITOPUHTY,
L0 [O03BOMSE B PEXMMi peanbHOro 4acy oTpumyBaTu iHOpMauilo Npo 3MiHW B reonoriyHoMy
cepepoBuLli nig 4Yac po3pobkn noknagie. Metoa nepepbavae po3milleHHS reodoHiB y CcycigHin
CBEpANOBUHI Ta peecTpauilo CENCMIYHUX XBWMb, LLO TFEHEPYTbCHA LWTYYHUMU abo MpUpOAHUMMU
okepenamu nig 4vac [PIr1. AHanisytounm 3MiHM XapakTepUCTUK MOLUMPEHHS XBWib (LLUBWAOKOCTI,
amMnniTyau, aHisoTponii), MOXNMBO BU3HAYUTW HANPSIMOK Ta OpieHTaLil0 TPILWWMHHMX 30H y NnacTi.

Heponikom gaHoro crnocoby € Te, WO pe3ynbTaT 3anexutb Big SKOCTi peecTpauii CelCcMiYHUX
curHanie, a HasiBHICTb TEXHOTEHHMX abo MPUPOAHMX LWYMIB MOXE CYTTEBO BMMMBATM Ha TOYHICTb
BU3HAYEHHS HanpsMKy TpPIiWWH. TakoX HeOOoMNiKoM BUKOPUCTaAHHS CBEPASIOBUHHOMO CEWCMIYHOro
MOHITOPUHIY BUMarae BCTAHOBMEHHS cnevianisoBaHMX CEMCMOAATUMKIB i Jxepen 30yoXeHHs XBUIb,
LLIO € 0OBONi AOPOrMM METOAOM BM3HAYEHHS OpiEHTaLLil TPILLMHM.

Binomnii cnoci® BM3HaAYEeHHS HaNPSMKY TPILWMHM, SKWA ONMCaHWA B naTeHTi [2] 3a 4ONOMOrow
MiKPOCEWCMIYHOIMO MOHITOPUHIY 3 MOBEPXHi Mig 4ac rigpasniyHOro po3puBy MNNacTtiB, B SKOMY
BMKOPUCTOBYETBCS MAacuB AATYMKIB, PO3MILLEHMX Ha MOBEPXHIi, AKi peecTpytoTb Bibpauii rpyHTy, WO
BvHUKatoTb nig yac Pl1. OcHOBHI AaHi OTPMMYIOTLCA MO BU3HAYEHHI po3TallyBaHHS, BENNYMHW Ta
MeXaHi3My pyrhHYBaHHSA NOpPoAM Ta HaNPAMKY TPILLUHN.

Heponikom BMKOPUCTaHHSA CBEPAMNOBUHHOIO CEWCMIYHOTO MOHITOPUHIY BMMara€e BCTaHOBIEHHS
crneuianisoBaHMX cencMmogaTtyukiB Ta iHTepnpeTauil gaHux, WO € [OBOMi OOpOrMM  MEeTOAoM
BU3HAYEHHS OpieHTaLil TPILLMHN.

Haiibinbw 6n1M3bkuM aHanorom [o 3anpornoHOBaHOI KOPUCHOI Mopderni € cnocid BU3HAYeHHsI
HaNPsAMKY TPILUMHM aKyCTUYHMM 30HAYBaHHAM [3], ke CTOCYETbCSH MOHITOPWMHIY HaMpPAMKY TPiLLMHM
rigpaBniyHOro po3pvBYy nracta 3a SOMOMOroK PO3MNOAINEeHOro akycTuyHoro 3oHayBaHHsa (DAS) Ha
HM3bKMX YacToTax. Ha BigMiHy Big TpaguuUiiHOTO CENCMIYHOrO MOHITOPUHTY, SIKMA BUKOPUCTOBYE
AVCKPETHI reooHn, po3noaineHe akyctmyHe 3oHayBaHHsA (DAS) BMKOPUCTOBYE ONTMYHE BOMOKHO SK
BesnepepBHUI CeHCOp, WO [03BONSE OTpumyBaTu binblwl AeTanbHy iHoOpMauilo npo npouec
rigpaBniyHOro po3pmBy nnacra.

Heponikom gaHoro metogy € Te, WO ONTUYHE BOJIOKHO MOXe OyTW 4yTnmMBUM [O 3OBHILLIHIX
BMIMBIB, TAKMX SIK TemnepaTypa, TUCK Ta Bibpauis, Lo MoXe BMAMHYTU Ha TOYHICTb BUMIPIOBaHb.

B ocHoBYy kopuCHOT Modeni NocTaBneHo 3agadvy BU3HAYEHHS HanNpPAMKY PO3MNOBCIOMXEHHS Tpacu
TPiWWH nicnsa nposeneHHs MPI.

MocTaBneHa 3agava BUPILIYETBCA TWMM, WO CMOCIO BU3HAYEHHS HaMpsMKY PO3MOBCIOOKEHHS
TPiLWMH nicna nNpoBedeHHs rigpaBniyHOro po3puBy nnacra, 3rigHO 3 KOPUCHOK Moaenntoo, Ans
BUSIBITIEHHS HanpsiMKy PO3MNOBCIOIXEHHS TpPIlWMH pas3oM 3 pPiAMHOIO PO3PUBY 3aKa4vyloTb pPigKui
iHOuKaTop.

CyTb 3anponoHOBaHOi KOPUCHOI Modeni NMOSICHIETLCH rpadivyHnM 306padkeHHsM, Ae 306paxeHa
CXema pO3MNOBCHOOKEHHS TPILLUMHW NPY NPOBEAEHHI rigpaBniyHOro po3pmsy nnacta: 1 — cBepanoBuHa,
B skii npoBoanTtbea IPI1, 2 - TpiwuHa NP1, 3-6 -BnaobyBHi CBEpANTOBUHM.

3o00paxeHa cxeMa AeMOHCTpye pe3ynbTaTt npoBedeHHs Pl y cBepanosuHi 1 i Tpacy yTBOpeHOi
BepTUKanbHOI TPIWUHN 2 Yy NpoayKTMBHOMY HadTOBOMY uuM ra3oBoMy nnacTti. [lepe npoBegeHHs M
Pl y pignHy po3puBy i HOCiS [ofaloTh iHOUKATOPHY piaMHY (TOBTO 3acTOCOBYHOTb METOA MiYeHOi
piavHW), Hanpuknag OO iHOMKATOpIB LUMPOKOrO 3acTOoCyBaHHA Hanpuknag Ha pogosuwax AT
"YkpHadTa" BigHOCATb Taki xiMiyHi peareHTu: amiayHa cenitpa (NH4NO3), kapbamig (NH2CONH2) Ta
awvri gpoopTtodocdaT HaTtpito (NaH2PO4), a Takox cdnyopecuei.

Takui iHaMkaTop pasom 3 TexHomnoriyHoto piauHoto Pl pyxaeTbes no TpiWwmMHI i Aani NpoHUKae y
NMOpOBWIA MPOCTIP HABKOMO TPIWMHM i y BUOOOYBHI CBEPANOBUHM B MEpPLUy 4Yepry, WO PO3MilleHi
Hanbnwkye OO YyTBOPEHOI TPIWUHN. Takum YnHOM, 3a BigibpaHumn npobamu npoaykuii 3 Hanbnmkye
po3TalloBaHMX OTOYYHOUUX CBEPANOBUH, Bif CBEPANOBUHK, Yy 4K nposoamscs [Pl moxHa
BU3HAUYUTU HaNPSAMOK MOLUMPEHHS TPILLMHN.

3anponoHoBaHwWi cnocib peani3ytoTb HACTYMHUM YUHOM.

B cBepanosuHi 1 nnaHyeTtbea nposeaeHHst MPI1. MNpu nigroToBui npouecy y pianHy po3puBy Ans
npoBefeHHsA ornepauii 0oAaTKOBO BBOAATb MideHy piavHy (iHAMKaTop) donyopecueiH Yy KinbKoCTi
0,01 %. Micns npoBeAeHHs onepadii BiabvpaloTbCA NPobu 3 OTOYYHUMX CBEPASIOBUH. PesynbTatu
npoBeAeHNX nabopaTopHUX aHani3iB Ta CrocTepeXeHHs1 3MiHM KOHUEeHTpauii iHaukaTtopa B npobax
npoaykuii  BMOOOYBHUX CBEPANOBWH MOKa3ylTb HasIBHICTb  riApOAMHAMIYHOIO  3B'A3KY  MiX
cBepanoBuHoto 1 i BMAoOyBHUMK cBepanoBMHaMu 2-7. IHaMkaTop 6yno B nepLuy 4yepry 3adikcoBaHo y
cBepanosuHax 3 i 4. OTxe TpiwwmHa yTBOpUIiacs B HaNpsMKy, 306paxeHoOMY Ha CXemi.
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®OPMYIA KOPUCHOI MOAEN!I
Cnocib BM3Ha4YeHHS HanpPsAMKy PO3MNOBCIOMKEHHA TPILMH MiCns NpoOBEAEHHS TigpaBniyHOro po3puBy

nnacrta, kM BiAPI3HAETbCA TUM, LLO AN BUSIBIIEHHA HaNpsiMKy PO3MNOBCIOMKEHHS TPILLUMH pa3om 3
PiAVHOIO PO3PUBY 3aKaudytoTb PiAKUIA iHANKATOP.

Komn'toTepHa BepcTka A. KpuxaHiBcbkumn
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