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B HacTosmee BpeMs MHorue uccinenosatenu B Kutae, Espone, CIIIA u 1pyrux crpaHax HCCIEIYIOT BO3MOXHOCTH
Pa3HBIX BUIOB PSCKH IO OYHMIIEHUIO 3arPsA3HEHHBIX BOJ U pa3pabaThIBAIOT CUCTEMBI OYMCTKH CTOYHBIX BOJl HA OCHOBE
9TOr0 BOJAHOTO pacTeHus. Vcronb3oBaHWe PSCKU ISl OYMCTKH BOJBI CBS3aHO C MOIYYEHHEM MOJIE3HOrO MOOOYHOro
MPOAyKTa B BUAE OMOMACCHI PSCKH, KOTOPYIO MOXKHO HCIOJIB30BAaTh KakK OEJIKOBBIH KOPM WIJIM IepepadaThiBaTh B
TOIUIMBO  JUIs  JBUrarelied  BHYTPEHHEro cropaHus (3THIOBBIA  compt). McnonmboBaHHWe — pe3ysbTaToB
9KCTIEPUMEHTAJIBHBIX UCCIECIOBAHUN IS Co3/aHusl (DYHKIIMOHHMPYIIEH CHCTEMBI OYMCTKH BOABI TpeOyeT pa3paboTKu
MaTemMaTtudeckod Mmonenu. IlocTpoeHue AETepMEHUPOBAHHOM MOJAENH OYHUCTKU CTOYHBIX BOJ PSCKOM CBSI3aHO CO
CJIOXHOCTBIO MOJIETTMPOBAHMSI OMOXMMHWYECKHX ITPOIIECCOB, NPOTEKAIOMNX BHYTPH PsICKH. bonee ymoOHBIM MeTo0M
MOJIETTMPOBAHMSI OMOJIOTHYECKHX CHUCTEM SIBJSIETCSI METOJI MCKYCTBEHHBIX HEHpOHHBIX ceTeid. B paborte mpuBomsTcs
Pe3yNbTaThl MOCTPOSHUST MOAEIN OYHCTKH PSICKOI CTOUHBIX BOJ B JIAOOPATOPHBIX YCIOBHSX C MCIIOIb30BAaHHEM METO/IA
HEHUpPOHHBIX CETEH.

Packa — 3To ManeHbKOeE, IIAaBalOIEe HA IOBEPXHOCTH BOABI, BOAHOE PAaCTEHHE, NMPUHAUICKAIIEE K CEMEUCTBY
Lemnacea. Pscka xopomo moriomaer HUTpaThl, Qocdarsl, THKENbIE METaUIbl, YMEHbIIAET XHMHYECKOe W
Ononornueckoe MNOTpeOIeHHEe KHCIOpOJa, COACP)KAaHWE B3BEUICHHBIX YacTWI], OakTepuil M JAPYruX IaTOTEHHBIX
MHUKpOOpPraHu3MoB B Boze [1].

B CHIA, Mzpawnne, banrnangenie u ap. crpanax yxe 6onee 30 seT nccneayrorcsi BOSMOXHOCTH Pa3IMYHBIX BHIOB
PSICKM OYHMILATh 3arps3HEHHBIC BOJBI U Pa3padaThIBAIOTCS CUCTEMBI OYMCTKH CTOYHBIX BOJBI HA OCHOBE ATOTO BOIHOTO
pactenus [2—6]. BeiOop psicku JUIsi OYMCTKH BOIBI CBSI3aH C PAAOM (HaKTOPOM: ee yIOOHO cOOMpaTh M H3BJIEKaTh W3
BOJIBI, psicka oOJazaeT BBICOKOW CKOPOCTHIO ITOTJVIONICHHUS! BEIIECTB M BBICOKOH CKOPOCTBIO pPOCTa OMOMAcCHI, OHa
HETIPHUXOTIIMBA K KIIMMaTHYECKUM YCIOBHSIM; PsICKa COAEPKUT BEICOKOE KOIMYECTBO KpaxMaia 1 OejKa U OATOMY ee B
CBHIPOM BHJE€ MOXXHO HCIIOJNB30BaTh KaK OCNKOBBIH KOPM IUISi PBHIOBI, NTHIl W XKUBOTHBIX; OMOMAaccy psICKH MOXXHO
nepepadaThIBaTh B 3THJIOBBINA CITUPT, KOTOPBIA MOXXHO HCIIONB30BaTh Kak 3aMeHy OeH3uHa [7].

Psicka, mpouspacratomass B Cubupy, ycrodumBa K HU3KHM Temreparypam. Jlis nccienoBaHHS BO3MOXXHOCTH
WCIIONIb30BAHMS PSACKU JUIsI OYMCTKM YTOYHBIX BOJ B KIMMaThmueckux ycioBusx Cubupm B Tomckoil oGmactu ObII
coOpaH K3 IPUPOIHBIX BOJOEMOB BH psicku Lemna Minor. Pscka BeipannBanach B JaDOpaTOpHU B TSYCHHU MeCsla Ha
cybcrpare, mony4eHHOM u3 Metantenka. CyGerpar Gpacs st aHam3a IBa pasa B HEeJeIo (B OHEIEIbHUK U YETBEPT)
JUIS OIIPEJENIEHHs] KOJIMYECTBA OITIOUICHHBIX PACKOW MUTATENIBHBIX BEILECTB.

Jlisi OLEHKM B3MMOCBS3M IApaMETPOB OKCIIEPUMEHTa ObUI MPOBEACH aHaIW3 MOJYYCHHBIX JAHHBIX C
UCTIONIb30BAHUEM METO/a HCKYCCTBEHHBIX HEHpPOHHBIX CeTel, KOTOpBIH YCIICIIHO 3aKopeMeHJIoBal ceds B
MOJICITUPOBAHUH TIPOLIECCOB C YYACTHEM KHBBIX OpraHu3MoB. [locTpoeHne AeTepMeHUpOBAHHBIX MOJeNei (Ha OCHOBE
bu3nyecKuX U (PUINKO-XMMHIECKHUX 3aKOHOB) (pYHIIMOHUPOBAHUS OHUOJIOTHMYECKAX CHCTEM KaK MPABUIIO HEBO3MOXKHO
n3-3a OOJBIIOrO KOJMYECTBA OMOXMMUYECKHUX IPOIIECCOB B )KUBBIX OpraHU3Max.

HckyccTBeHHas HEHPOHHAS CETh — 3TO MaTEMAaTHUYECKa MOAEIb WIN €€ NPOrpaMMHOE BOIUIOLIEHHE, TIOCTPOCHHUE U
(GYHKIMOHUPYIOIIEE 110 NPHUHLMUITY OWONOrMYeCKHi HEWPOHHBIX cereld [8]. DneMeHTapHON eqUHULEeH MCKYCTBEHHON
HEUPOHHOW ceTH sBisieTcsl HelpoH (puc. 1). HelipoHsl, oOpasyrolue ofuH CJoi, paboTaloT mapauienbHo. JIrobas
HEHUpPOHHAS CeTh COACPKUT BXOJHON CIOW (M1 3aJaHUs 3HAYCHHI HE3aBUCHUMBIX HIEPMEHHBIX)), BBIXOJIHON cilod (s
3aJ[aHusl WIM MPOTHO3UPOBAHMS 3HAYCHUH 3aBHCHMOH HMEPEMEHHOW) U HECKOJBKO HMPOMEXKYTOYHBIX CJIOeB (OOBIYHO
o1MH). VIcKyCTBeHHbBIC HEHPOHHBIE CETH CIIOCOOHBI 00YYaThCs HAa PEasibHBIX JAHHBIX M MOCIE OOYYSHUs CIIOCOOHBI
MIPOTHO3UPOBATh PpE3yNbTaT. TakKe OHM CHOCOOHBI OINpENEsATh HanOojiee BaXKHBIE IapaMeTpsl ISl MOIEINH.
HenocratkoM HEHPOHHBIX CeTEH SBISIETCS TO, YTO OHM pabOTAIOT 10 NPUHIIUITY YEPHOTO SIIIIUKA.

Puc. 1. Mogenb UCKYCTBEHHOrO HEMPOHA. X;-X, — BXOOHbIE MepeMEHHbIe, Wi-W, — BECa MEPEMEHHbIX, > — cymmarop, f — dyHkums
akTmBauuu, Y — BbIxogHasi nepemeHHas
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B paborax [9-11] uckyccTBeHHbIC HEHpPOHHBIC CETH WCIOJIB30BAIMCH ISl MOICIUPOBAHUS IPOLECCa OYHCTKH

PSACKOM BOJIBI.

10.

11.

Cnucok urepaTypsl
Landolt E., Kandeler R. Biosystematic investigations in the family of duckweeds (Lemnaceae) // The family of Lemnaceae: a
monographic study. — 1987. — Vol. 4. - P. 211-34.
Alaerts G.J., Mahbubar R., Kelderman P. Performance analysis of a full-scale duckweed-covered sewage lagoon // Water Re-
search. — 1996. — Vol. 30, No. 4. — C. 843-852.
Culley D.D. et al. Production, chemical quality and use of duckweeds (Lemnaceae) in aquaculture, waste management, and
animal feeds // Journal of the World Mariculture Society. — 1981. — Vol. 12, No. 2. — P. 27-49.
Oron G. Duckweed culture for wastewater renovation and biomass production // Agricultural water management. — 1994. —
Vol. 26, No. 1-2. — P. 27-40.
Oron G., de-Vegt A., Porath D. Nitrogen removal and conversion by duckweed grown on waste-water // Water Research. —
1988. — Vol. 22, No. 2. — P. 179-184.
Van der Steen P., Brenner A., Oron G. An integrated duckweed and algae pond system for nitrogen removal and renovation
//Water science and Technology. — 1998. — Vol. 38, No. 1. — P. 335-343.
Cheng J.J., Stomp A.M. Growing duckweed to recover nutrients from wastewaters and for production of fuel ethanol and ani-
mal feed // Clean-Soil, Air, Water. — 2009. — Vol. 37, No. 1. - P. 17-26.
Kasabov N.K. Foundations of neural networks, fuzzy systems, and knowledge engineering. — Marcel Alencar, 1996.
Khataee A.R. et al. Phytoremediation potential of duckweed (Lemna minor L.) in degradation of Cl Acid Blue 92: Artificial
neural network modeling // Ecotoxicology and environmental safety. — 2012. — Vol. 80. — P. 291-298.
Movafeghi A. et al. Bioremoval of Cl Basic Red 46 as an azo dye from contaminated water by Lemna minor L.: Modeling of
key factor by neural network // Environmental Progress & Sustainable Energy. — 2013. — Vol. 32, No. 4. — P. 1082-1089.
Torbati S. Artificial neural network modeling of biotreatment of malachite green by Spirodela polyrhiza: study of plant physio-
logical responses and the dye biodegradation pathway // Process Safety and Environmental Protection. — 2016. — Vol. 99. —
P. 11-19.

469





