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JOCBIA YTPUMAHHS IITYKHU (ESOX LUCIUS LINNAEUS)
B YMOBAX HITYYHO CTBOPEHOI'O CEPEJJOBHIIIA

Ix.C. AniryceitnoBa, [.B. 'HoeBwmii
Jlep>kaBHUI O610TEXHOJIOTTYHUHI YHIBEpPCUTET

Beryn. 3puuaiina myka (Esox lucius Linnaeus, 1758) € omHuM 3 HaWMOMMPEHIMNAX
€BpIOIOHTHUX BHUJIB XIKUX MPICHOBOAHMX puO miBHIYHOI miBKymi. lled Bua momupeHwii B
Oaratbox BojoiiMax (0coOIMBO B piukax) YKpainu, a Takoxx €Bponu, [liBHiunO1 A3ii Ta [liBHIYHO]
Awmepuku [1, 2].

Benukomy apeany Esox lucius cripusie HU3Ka aJanTUBHUX BIACTUBOCTEH 1ILOTO BHIy. Pruba
3yCTpI4a€eThCs Y BOJOMMAxX pi3HOMAHITHOIO THUITy, ajle BiJJa€ NepeBary 3aljlaBHUM BOAOHMaM Ta
piukam. JKuBe mIyka TakoX y TTTMOOKMX MaTepUKOBHX O3epax, TPUMAIOUUCh Y HHX JiTopani. Y
nepiof Haryiay s puba MoOXe 3aXOJUTH y COJIOHI BOJM, SIKIIO piYKM BHaaawTh y YopHe Ta
AB3OBCBKE MOpeE, MPOTE HE TEPEHOCHTH COJOHICTh BHIIE 7 %o. Illyka criiikima a0 3aKUCICHHS
BOJIOMM, HIK PO3MOBCIO/IKEHI BUAM KopomoBHX. Lle poOuTh LIyKy 3BHYaiiHy NpHBaOIMBOIO 10
YTPUMAaHHS B yMOBaX JIaOOpaTOpiii 3 METOIO ii IITYYHOTO PO3BEIICHHS.

Meta — mocmiauTu MOXJIIMBICTH yTpuMmaHHa Hiyku (Esox lucius Linnaeus) B mTy4HHX
YMOBax JUIsi OTPUMAaHHS TEHETHYHOTO MaTepiamy.

Mertoauka AoCHipkeHb. YTPUMaHHS IyKH MPOBOAWIM B IUTYYHHX yYMOBaxX NPUBATHOIO
cekTopy. BukopucroByBanu akBapiymu 00’ emom 460 1.

[Tpu BupilieHHI 3aBAaHb JOCIHIIKEHb OyJIM BUKOPUCTAHI METOJWYHI PO3POOKH, a TaKOK
3arajibHONIPHIUHATI METOIU JIOCIPKEHb, [0 BUKOPUCTOBYIOTHCS B PUOHHIITBI.

Jis  crocrepexeHb 3a TEPMIYHMM PEXKHMMOM BOJM BHUKOPUCTOBYBAJIM  CIEIialIbHI
TEPMOMETpH i3 IpayloBaHHAM mKamy 3 gyTiusicTio 0,2°C. Aepariio IpOBOIUIN KOMIPECOPAMH,
XIMIYHUW aHaji3 BOJM 3JIMCHIOBAIM 3a JIOMOMOTO IOPTATHBHOI TiPOXIMIYHOI JabopaTopii
«Tetratest», a TaKOXk OKCUMETpA.

Pesynapratu pochimkens. [ImigHUKIB IIyku 3BUYaiHOI BianoBmoBanu y piuni Komomak,
XapkiBchbKOi 00JacTi miJ 4ac HepecTy. s mboro BUKOPHUCTOBYBAIM CTaBHI CiTku. [Iporemaypy
BIJUIOBY MNPOBOAMJIM IiJ 4Yac HepecTy puOu. SIKII0 cTaTeBl MPOJYKTH IIe He A03piiu, pudy
BUITYCKaJIM y pIYKy, XO4a LIIyK MOXKHA BUTPUMYBATH 10 2-X THXKHIB y akBapiymax, 60 puba B uei
Nepiosl He KUBUTHCS.

OntumainbHl pO3MIpH CaMOK JUIsl PO3BEIEHHS — JOBXWHA Tina 45-60 cm macoro 1,5-4 kr,
camuiB — 45 cm, macoro 0,8-2,5 kr. BuioBneHuX IUIIHUKIB LIYKH HPOMIPSIIHN, 3BaKyBalld
COpPTYBaJM 3a CTaTTIO Ta 3a CTAHOM 3PUIOCTI, 32 MOBHOTOI YepeBIls (Y CaMOK BOHO BENHKE), a
TAaKOXX 3a po3MipoM Ta (OpPMOIO CTaTeBOro OTBOpPY (y CaMKM — OBajJbHE 3arjuONCHHS 3
BAJIMKOIOIOHUM MIABUIICHHSIM HaBKOJIO HBOTO CBITIIO-POKEBOTO KOJIBOPY; Y CaMIlsl — BUIOBXKEHA
II1JTHHA 3 TOHKOIO MONEPEYHOI0 BUSIMKOIO Y HUXKHIM YacTuHI).

[Ipu yTpuMyBaHHI BpaxOBYBaJId HAacTYyMHI ocoOauBocTi Oiosorii. [llyka Moxke mpoxuBaT y
kuciaux o3zepax 3a pH 3,5. 3a manumu BueHux-ixtionori [3, 4] OydepHi cucreMu KpoBi pubu
ICTOTHO TPOTHIIOTH 3aKUCJICHHIO SIK 103a-, TaK 1 BHYTPIUIHHOKIITUHHOTO CEPEelIOBUIIA IXHBOTO
opranizmy. [IpoTe cyTTe€BO MOpyILIy€eThCS pEeNpOIyKTHBHA (DYHKIISI IyKH MpH 3HMXKeHHI pH Boan
no 4-5, tomy yTrpumyBaiu pud y Bojl, NpuOmMmkeHi no HelTpanbsHoi. lllyka nepeHocuTh
temneparypy Boau 0°C y mepioJl JbOAOBOrO pexuMy, a HaiBuily Ttemmeparypy — +30°C 3a
MpOorpiBaHHs BOJAM BIITKY. lloyaTOK mNpUTHIYEHOTrO JUXaHHS JOpPOCIUX IIyK HacTrae 3a
KOHIIEHTpaIlii y BOJi KUCHIO 3—2 Mr/7, a Mexa BrkuBanHs — 0,6—0,3 mr/m.

3a crocTepeXeHHsIMH 1XTIONOTIB [5], KUIbKa CTaT€BO3PLIMX LYK, I10 ONUHWINCA B 130JISLIT
micysg crajy MaBOJKY, BUTPUMYBalM J000BUHM mepenaja temmnepaTypu Boau Bin 16 nmo 28°C,
KOHIIEHTpaIio KucHio — Bix 1,4 mo 15,0 mr/a, Byrinekucnotu — Bix 0 mo 8,9 mr/n pH — Bixg 7,0 no
8,9, 3amuImar4uch MpU HOMY AKTUBHUMHU. Y TMpolieci XOJOJOBOi ajamnTaiii B MEUiHIl NIyKd
3aMiCTh HACHYCHUX KUPHHUX KUCIIOT BiJOYBAETHCS HAKOITMYCHHS TTOTIHEHACHYCHHUX JKUPHUX KHCIIOT
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3 TOBTUMH JIAHIFOTaMH. Y pasi eKCIIEpUMEHTY IIyKa Ha PaHHIX eTanax OHTOTeHEe3y BHTPHMYBaJa
KOHIICHTpaLilo aneronporniitanerary 10 10 mr/ia. 3a O11bI1 BUCOKOTO BMICTY Y BOJI L€l pe4OBUHH
BIJIMIYCHO TMOPYIICHHS BUKJIBOBY, CEPIIEBOi MisUIBHOCTI, Ta3000MiHYy, TICTOJIOTIYHOI CTPYKTYypH
opraiB Ta TKaHuH [7]. B IHIIOMY eKCHIEPHUMEHTI CTIHKICTh LIYKH [0 BIUIMBY MeETilIaLeTaTy
(MICTUTBCA y CTIYHMX BOJIaX TOJIMEPHOTO Ta J1akopapOOBOr0 BUPOOHUIITB) BHSIBHUJIACS BJBIYi
BUIIOIO, HIXK Y OKYHSI: 32 KOHIeHTpaii 50 MI/11 yci 0COOMHM IIYKH BHKUIIH.

B yMoBax npuBaTHOr0 rocrnojapcTBa IyKy YTPUMYBAJIU 32 HACTYITHUX TiIPOTEPMO-XIMIYHUX
MOKa3HUKIB: BMicT po3unHeHoro y Boai kucHio 10,5 mr/n, Bogneuit mokasnuk Boau (pH) 7,8,
Konnentpamis CO2 6,6 wmr/m, Konnentpariss niTpatHoro aszory 0,1 mr N/n, Konmentparis
HiTpaTHOro a3ory (NO3) 0,1 mr N/m.

Ha xinorpamM macu caMuili HIyKH BHYTPILIHBOM S3€BO BBOAMIN 3-4 MI alleTOHOBaHOIO
rimogizy mykw, a caMusgM-IUIiAHUKaM — 1o 1,5-2 wmr. Ilpouemypy iH’€Kuiii MpOBOIMIM JBivi.
TexHika BUTpUMYBaHHS TUTIIHUKIB IIYKH TICHs TinmodizapHUX 1H €KIIA CTaTEBUX MPOIYKTIB Taka
cama, sIK 1 IpH pO3Be/ICHH] 1HIIHNX BUIB pUO.

Jns 3py4yHOCTI TIPOBEACHHS pOOIT TMpolenypy BIAIIIKyBaHHS 1KPH TNPOBOIWIA B
MPUMIIIEHHI, @ TAKOX JJIS TOTO, 00 3aXUCTHUTH ii BiJl HETATUBHOTO BIUIMBY CBITJa, IOy TA IHIITNX
HECHPUATIUBUX (DaKTOPIB 30BHILIHBOTO CEpeNOBHINA. Temreparypa MOBITPS B MpHUMIlIeHHI Oyia
Ha piBHi Temneparypu Boxu 4-8°C. 3aMopo3KiB y 1ei nepion He 6yIo.

[lepen TEXHOJOTIYHOIO OMEpAIli€r0 BIALIKYBAaHHS 1KpU CAMHIIO OOTUpald CEpBETKAMHU 3
METOIO 3aro0iraHHs NOTPAIUISIHHA Y Ta3 BOAM Ta ciu3y. CaMHII0 TpUMalld HE MPUTUCKAIOYH JI0
JIOJUHYU 1 HE TMEepeBepTaloyu TOJOBOI JOHU3Y. JloTpuMyBanuch MpaBuj, 110 HA YepeBlie pudH
CHJIPHO HE MOYKHA HATHUCKYBAaTH 1 TAKUM YMHOM OpaTH iKpy, SIKIIO HPH BiJIIiIKyBaHHI BUXOIHUThH
KpOB, TO 1Kpa HEe IpUJIaTHA 10 BIATBOPEHHS, a puba IpU IbOMY TPaBMY€eTbCA. SIKIIO pa3oM 3 1IKpOro
BUTIKaJIa BEJIMKA KUTBKICTh MOPOKHUHHOI PIJIMHH, TO 11 3IIMBaIN

BinuimkyBanu iKpy Ha MapiieBy CEpBETKY, OMIIIEHY Ha MapieBUN KPYT, pO3TAllIOBaHUN Ha
HE3HAYHI{ BIICTaHi BiJ JHA Ta3y, a MOTIM 00EPEKHO MEPEHOCHIIN Y IJIACTMACOBUH Ta3 3 TIaJIKOI0
MOBEPXHEI0, y SKOMY IUIaHYyBAJIM MPOBOJIUTH 3aIUTiAHEHHA. Takuil Ta3 BUOpaau TOMy, IIO MPHU
KOPCTKOCTI JIHA 1 CTIHOK IKPUHKHM MEXaHIYHO MOIIKO/DKYIOThCS, Y TOMY YHCJII MIPH 1X 3MIIIYBaHHI 3
Monokamu. [Ipu mafiHHI IKPUHOK HABITh 3 HEBEIHKOI BUCOTH (8-10 cM) MOXKITUBE iX MOIIKOKEHHS,
TOMY LbOTO He Jomyckanu. Ta3, B SIKMM TEepeHecHu IKpy, CTaBUTH B Ta3 OUIBILIOTO pPO3MIpY,
HaMOBHEHMH Boj010 3a Temmeparypu 12°C. B oxuH Ta3 BimimkyBamu ikpy Bix 5-6 camok, ane He
O1np1e 3 J1 IKpH.

BucHoBku.

1. 3aBasgku BiacTUBOCTSAM (i310J0rii Ta €KOJOrii, IyKa MPUCTOCYBaJacsi M0 KUTTA Yy
BOJIOMMAaX, IO MAlOTh IIUPOKHH Jialma30H TIAPOJIOTIYHUX, TIAPOXIMIYHHMX 1 TiZpoOioNOriYHUX
XapaKTePUCTHK, [0 POOUTH MOXKIIMBUM yTPUMYBATH i1 B yMOBaX ITYYHO CTBOPEHOTO CEpEIOBHUINA
y MepioJ MiArOTOBKH JI0 HEPECTY.

2. BaxnuBuMU JIMITYIOUUMH (DaKTOpaMU IITYYHOTO PO3MHOKEHHS IIYKH € piBEHb BOJHOIO
PEXHUMY, XapaKTep HEPECTOBOTO CyOCTpaTy Ta TEXHOJOTi OTPUMAHHS 1KPH.

CIIMCOK JIITEPATYPU

1. Winfield 1.J., Armstrong A., Gardine J. D., Kirika R., Montgomery J., Spears B. M.,
Stewart Stewart D. C., Thorpe E., Wilson W. Changes in the fish community of Loch Leven:
Untangling anthropogenic pressures / Hydrobiologia. — 2012. — V. 681. — Ne 17. — P. 73-84.

2. Karas Peter, Hudd Richard Reproduction areas of fresh-water fish in the northern quark
(Gulf of bothnia) // Aqua Fenn. —1993. — Vol. 23. — Ne 1. — P. 39-49.

3. Kamshilov I.M. Zaprudnova R.A. Mezhvidovye razlichiya bufernykh svoystv gemo-
globina i ionnogo okruzheniya u nekotorykh presnovodnykh ryb // Zhurn. evolyuts. biokhimii i
fiziol. — 2009. — T. 45. — Ne 2. — S. 242244,

4. Zaprudnova R.A., Kamshilov I.M., Chalov Yu.P. Fungtsionalnye svoystva gemoglo- bina
v adaptatsii ryb k nizkim znacheniyam pH sredy // Biol. vnutr. vod. —2015. — Ne 2. — S, 91-98.

206



Axmyanvui numanns 6iomexnonozii, ekonoeii ma npupoooxopucmyseanns, 2023.

5. Kurzykina L.G., Artemyeva N.V., lvanova N.A., Kabanova T.l., Marchenko L.P., Flink
L.M., Yuryeva V.V. O toksichnosti dlya gidrobiontov vodnoy sredy, zagryaznennoy
atsetopropilatsetatom // Probl. ekol. Pribaykalya. — Irkutsk, 1988. — Ch. 1. —S. 83.

AUTOMATED REGISTRATION OF ASTACUS LEPTODACTYLUS USING
MATHEMATICAL MODELING OF ALTSHULLER'S INVENTIVE ALGORITHM

V.1. Kalashnikova, O.V. Vysotska, H.M. Strashnenko, A.l. Trunova

National Aerospace University — Kharkiv Aviation Institute
v.kalashnikova@khai.edu

A methodology for improving Altshuller's inventive algorithm using discrete modeling of
dynamic systems is proposed. A demonstrative example of the improved Altshuller's inventive
algorithm using this methodology is provided in the procedures of automated remote registration of
Astacus leptodactylus.

Expanding the arsenal of aerospace methods for automatic animal registration over large areas
is currently of great importance, particularly in relation to biodiversity conservation and biosecurity
issues. The success of these methods largely depends on image processing technologies that are
capable of eliminating the masking effect of the protective coloring of animals (PCA). The aim of
this work is to investigate the possibilities of developing such technologies using a combination of
mathematical modeling and Altshuller's inventive algorithm (AlA). An important step in the AIA is
the construction of an ideal image of the invention [1].

In our case, we are dealing with an ideal image of a highly successful invention of nature,
namely PCA. More specifically, it is about the idealized trajectory of the colorimetric parameters
(CP) of the plant background over time and space, to which PCA is optimally adapted. The aim is to
find a way to eliminate the masking effect of PCA on animals by processing digital images using
system colorimetric parameters (SCP) that distinguish PCA from the plant background of their
habitat. The procedure for identifying and using such SCP is, in technical terms, the subject of the
invention. According to [2], these SCP can reflect the relationships between the diversity and
uniformity of PCAByY means of the uniformity of PZT, a certain contradiction in its adaptive
strategy is solved. A method similar to that known from AVA [1] is used, which involves the dual-
purpose use of an invention element. The contradiction lies between the requirements for the
diversity of PZT's different color spots and their angular size. The search for these potential control
points in this work is carried out through a comparative analysis of ITS constructed for PZT and PC
of plant background. These ITS were constructed using a class of mathematical models - discrete
models of dynamic systems (DMDS) - developed at V.N. Karazin Kharkiv National University
(Ukraine), which has a worldwide novelty [3]. The source of factual information consisted of digital
images of the river crayfish Astacus leptodactylus, divided into segments and subsegments, made
available in open access. In each subsegment, the G/(R+G+B) parameter was determined through
computer analysis of the RGB image model. Variational parameters (VP) of G/(R+G+B) values
were calculated for the set of subsegments of each segment as indicators of the uniformity of the
background and crayfish. The mode (MO) and amplitude of the mode (AMO) were used as VP for
this purpose. The value of the standard deviation (SKV) was taken as an indicator of diversity.
Comparative analysis of the VP showed that AMO is the most effective indicator of uniformity,
compensating for the lack of diversity. Accordingly, the highlighting of AMO values with a
conditional color is an effective means of demasking Astacus leptodactylus. Therefore, we have a
demonstrative example of the successful combination of PCA and MDS in the elimination of the
background noise.
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