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1,000 g lays up to 2,500 eggs, and in Nile tilapia, the fecundity of a female weighing 0.6 - 1 kg can
be from 1,000 to 1,500 eggs. Males mature faster than females. Males have large jaws and a
massive head; their fins are larger, pointed and elongated and have a brighter color. In addition,
sexual dimorphism in tilapia is expressed in the different structure of the urogenital papilla: in
females, visual observation shows two openings, and in males, one opening. Mature males become
very aggressive. Each of them occupies the territory chosen by them, guards it, expelling weak
males. Ovulated caviar is pear-shaped, light yellow or brown in color. After spawning, the female
with caviar in her mouth is transferred to another tank.

The technological cycle of factory reproduction consists of the following stages: pre-
spawning breeding stock, spawning, incubation of eggs and embryos. The temperature for spawning
is 28 - 31 °C [1-3].

Technologies used in growing tilapia are very diverse. The greatest experience has been
accumulated when keeping it in ponds and other small water bodies. Tilapia pond farming is the
most popular method in aquaculture. One of its advantages is that the fish effectively uses the
natural feed base. Pond farming technology is preferred in countries of the tropical belt, where
climatic conditions allow reproduction and cultivation of tilapia throughout the year on a natural
fodder base. One of the main problems that arise when growing tilapia in ponds and other reservoirs
is the rapid overpopulation of these reservoirs, which is associated with a high capacity for
reproduction (spawning multiple times during the year). When breeding tilapia in fish cages and
pools, this problem loses its relevance.

In Ukraine, tilapia can be grown on the basis of farms located on the warm discharge waters
of energy facilities, as well as in recirculating aquaculture systems.

REFERENCES

1. Eknath, A. E., Hulata, G. (2009). Use and exchange of genetic resources of Nile tilapia (Oreochromis
niloticus). Reviews in Aquaculture, 1, pp. 197-213.

2. Ponzoni, R. W., Nguyen, N. H., Khaw, H. L. (2007). Investment appraisal of genetic improvement programs
in Nile tilapia (Oreochromis niloticus). Aquaculture, Vol. 269, pp. 187-199.

3. Todesen (Da-Yong Ma), J. (2013). Genetic improvement of tilapias in China: Genetic parameters and
selection responses in growth, pond survival and cold-water tolerance of blue tilapia (Oreochromis aureus) after four
generations of multi-trait selection. Aquaculture, pp. 32-42.

4. Watanabe, W.0O. (2002). Tilapia production systems in the Americas: technical advances, trends, and
challenges. Reviews in Fisheries Sciences. Vol. 10 (3-4), pp. 65-98.

YK 639.3:727:(597.2/.7:069.029)

I'PUHEBUMM H.€., 1-p BeT. HayK

KAPUNHCBKA B.C., 1-p dinocodii
gnatbc@ukr.net, zharchynskavs@ukr.net
binoyepxiscvkuil nayionanonuu azpapuuil ynieepcumem

BUKOPUCTAHHA CAIIP I YAC MOJEJIOBAHHSA TEXHOJIOI'TYHUX
ITPOLECIB B AKBAKYJIBTYPI

Cucremu aBTomatu3oBaHoro npoektyBaHHs (CAIIP) BifirparoTh Ba)KJIHBY pOJb Y MOJACIIOBAHHI Ta ONTHMIi3arlii
TEXHOJIOTIYHUX TpoleciB B akBakymbTypi. CAIIP no3Boinsie cTBOprOBaTH TOYHI MOJET TEXHOJOTIYHUX IPOIECIB B
aKBaKyJIBTYPH, aHAIII3YBATH X POOOTY Ta OIIHIOBATH €()EeKTUBHICTE.

Kiro4oBi ciioBa: akBakynbpTypa, MOACTIOBAHHSA, T1IpOOiOHTH, IHTEHCHBHI TEXHOIOT1].

HRYNEVYCH N.Y., doctor of veterinary sciences
Bila Tserkva national agrarian university
ZHARCHYNSKA V.S., PhD

Bila Tserkva national agrarian university
gnatbc@ukr.net, zharchynskavs@ukr.net


mailto:gnatbc@ukr.net
mailto:zharchynskavs@ukr.net

USE OF SYSTEMS CAD IN MODELING OF TECHNOLOGICAL PROCESSES IN
AQUACULTURE

Computer-aided design (CAD) systems play an important role in modelling and optimising aquaculture
processes. CAD allows you to create accurate models of aquaculture processes, analyse their operation and evaluate
their efficiency.

Keywords: aquaculture, modelling, aquatic organisms, intensive technologies.

VY mocTiiHOMY mpoIeci PO3BUTKY TEXHOJIOTIH BiITBOPEHHS Ta BUPOLIYBAHHS TiAPOOIOHTIB
BUHHKAIOTh ITUTAHHS aKTYaJbHOCTI BUKOPUCTAHHS HAMOUIBII €EKTHBHUX CHCTEM aBTOMATH30BaHOTO
MPOCKTYBaHHS JUIsl IHKCHEPHUX PillleHb rany3i akBakyabTypu [1, 3]. BaxuuBuM € BIpoBaKEHHS
iHTerpoBaHKX 1H(OPMAIIHHUX TEXHOJIOTIH Ha BCIX eTarnax CTBOPEHHS Ta €KCIUTyaTallil rocrojapcTBa
[6]. HaitO11b11 mpOrpecMBHOIO Ta MEPCHEKTUBHOIO YMOBOKO YIOCKOHAJIEHHS MTPOLIECY MPOEKTYBAHHS €
CTBOPEHHS 1 BIIPOBA/KEHHS B MPAKTUKY CUCTEM aBTOMATU30BAHOTO MPOEKTYBaHHS 1 pO3paxyHKY.
CAITIP (cucreMa aBTOMAaTH30BAHOTO MPOEKTYBAHHS) — JIOTTYHO TOB’sI3aHa CYKYIHICTh MPOTPaM, 110
JI03BOJIIE OTPUMYBAaTH Ha eTall €CKI3HOrO IPOEKTYBAaHHS €JIEMEHTIB TOCHOJapcTBa iX OOIIK,
cTpykTypy, napamerpu. CAIIP 3a6e3neuytoTh HE TUTbKM BUKOHAHHS KPECISPChKOI JOKYMEHTAIL,
asie 1 JalTh MOXJIMBICTb aBTOMAaTH3allll MPOEKTHO-KOHCTPYKTOPCHKUX 1 TEXHOJIOTIYHUX PpOOIT,
BUKOPHUCTAaHHS 010J1I0TEK TUIIOBUX €JIEMEHTIB, 010J1I0TEK MaTepiajiB, TEXHOJOTIYHOTO OCHAIIEHHS 1
T. 1. [2].

[lig yac miuaHyBaHHS aKBaKyJbTYPHUX KOMIUJIEKCIB «IiJ] KJIIOY» BUKOPHCTOBYIOTH CHUCTEMHU
aBToMaTtu3oBaHoro npoektyBanHs AutoCAD Ta SolidWorks.

Ipoepamnuii xomniexc AUIOCAD — HaiiBiomima cucTeMa KOMIT'IOTEPHOI 1H)XXKEHEPHO1
rpadiku, TOTYKHUHN MaKeT A aBToMaTH3alii po3poOKH, BUKOHAHHS MPOEKTHO-KOHCTPYKTOPCHKUX
pIIIEHB.

ABTOpH [5, 6] BUAUISIIOTE OCHOBHI MOXJIMBOCTI CUCTEMH aBTOMATH30BAHOTO MPOEKTYBAHHS
AutoCAD: odopmitoBaTi KpeciaeHHs1 Ta 3aiicHioBatu 2D-monenroBanns, 3D-monentoBanHs; Ha
OCHOBI 00’€MHOT MOJIeJli aBBTOMAaTUYHO OTPUMYBATH IUIOCKI 300paKeHHS il MPOEKIii; KOJIEKTHBHA
po6oTa HaJ TPOEKTOM 3a JAOMIOMOTOI0 JIOKAJTFHUX KOMIT IOTEpHUX Mepex Ta Internet; ooMin qanumu
MDK MPOEKTaMH; 3a JIOTIOMOT010 BOymoBaHoi B cuctemy AutoCAD mMoBu nporpamyBadas AutoLLISP
po3poOKa Oyab-sSKUX JOJATKIB JJIsl PO3B’sI3aHHS KOHKPETHUX MPOEKTHUX 3a7a4y. Bukopucrtanus 13
AutoCAD 103Bos1si€ MOJICTTIOBATH OCHOBHI €JIEMEHTH PEHHUPKYISIIINHUX aKBAKYJIbTYPHUX CHCTEM 3
BIPOBADKEHHSM Y MPOIIEC BIATBOPEHHS Ta BUPOIIYBAaHHS TiPOOIOHTIB.

SolidWorks — mporpamuuii kommiekc CAIIP, 1mo BHKOPHUCTOBYETHhCS JUIS aBTOMAaTH3allii
KOHCTPYKTOPCHKOI Ta TEXHOJOTIYHOI MIATOTOBKH I1HIYCTPIaJIbHUX PUOHHUIBKUX TOCIOJapCTB.
3abe3neuye TPOEKTyBaHHS BHUpPOOIB OyAb-SKOTO CTYNEHS CKJIQJAHOCTI Ta MPHU3HAYCHHS.
[Iporpamuuii kxommiekc BkIoyae ©6a3oBi koHdirypamii SolidWorks Standard, SolidWorks
Professional, SolidWorks Premium, a takox pisHi npukinagai monyni: SolidWorks Enterprise
PDM, SolidWorks Simulation Professional, SolidWorks Simulation Premium, SolidWorks Flow
Simulation, SolidWorks Composer, SolidWorks Inspection, SolidWorks Plastics [7].

OCHOBY MpPOrpaMHOTO MPOAYKTY CKJIaJa€e: KOHCTPYKTOPChKAa Ta TEXHOJIOTTYHA MiATOTOBKA,
yIpaBIiHHS JaHUMU 1 niporiecaMu. 3actocyBaHHs SolidWorks BinkprBae MIMPOKI MOKIHBOCTI JIIs
iHTeHCUdIKaIlll Tpolecy po3poOKH €IeKTPOHHUX KpecleHb 1 Mojesel, 3a0e3neuye BUCOKY SIKICTb
i 4ac BUKOHaHHS, miaTpumye hopmaru posmupenus DWG, STEP, DXF, SLDPRT, ACIS, DXF,
3nifcHIOE excropT-iMnopT Aanux 13 pisauMu CAD/CAM/CAE cuctemamu [2].

Jlo mepeBar mporpamuoro npoiykty SolidWorks Hanexuts: crBopents 3D Mozeneit pisHHX
00’€KTIB; pelaryBaHHsS Ta 3MiHA ICHYIOUMX MOJENCH; MPOCKTYBAHHS TEXHIYHOIO KPECIICHHS;
CTBOPCHHS €CKI3IB Ta MPHMITHBIB; MOJCIIOBAHHS TEXHONOIIYHMX MPOLECIB; Mepefada reomerpii
BUPOOIB y PO3PaxyHKOBI MMaKeTH; ymmm obminy 3 AutoCAD; Bisyanmisallist MOJIeIIi Ta peanicTHIHe
3o6pa>1<eHH;1 HAsBHICTh JOKYMEHTaIlii Ta crernudikaiii, eKoJOoriuHa eKCIepTh3a MPOEKTY:
TEXHOJIOT11 SustamablhtyXpress [1]. 3 wmeTOMO TPOEKTYBaHHSA pI/I6HI/ILIBKI/IX roCIoIapCTB

IHIyCTpiaJIbHOTO TUIY B LILIOMY, BUKOPUCTOBYIOTH JB1 0CcHOBHI Bepcii — SolidWorks Standard Ta
SolidWorks Professional [4].



MopenoBanHsl 3a JONOMOTroro mporpamHuXx npoaykriB AutoCAD Tta SolidWorks B
aKBaKyJIbTypl € TEpCHeKTUBHUM 3 TO3MLII TMiIBUIICHHS e(EKTUBHOCTI, TOYHOCTI Ta
IHHOBAIIITHOCTI.

Ha mincraBi mpoBeneHOro aHamizy MOXHa 3pOOMTH KUTbKa BaXKIMBHX BHCHOBKIB!
BukopuctaHs AutoCAD ta SolidWorks no3Bossie aBromMaTusyBaTW NPOLECH POCKTYBAaHHS
aKBaKyJIbTYPHHX KOMIUICKCIB, IO 3MCHIIYE Yac Ta BHUTPATU PECYpCIB HA PO3POOKY MPOCKTIB;
HporpaMH1 MPOAYKTH HAJAKOTh IIMPOKI MOMKIMBOCTI JUIS CTBOPEHHs jetamisoBaHux 2D ta 3D
MOJIeNICH, IO JI03BOJIsS€ BPaXOBYBAaTH HAfMCHINI [eTajli Ta MApaMeTPH aKBAaKyIbTYPHHX CHCTEM;
BUKOPHCTaHHSI IIPOrPaMHOI0 3a0€3IICUCHHS JJO3BOJISE aHAI3YBAaTH PI3HI BapiaHTH PO3TallyBaHHS
Ta KOH(}Irypamii iHIYCTpiadbHUX PUOHUIBKUX TOCIIOAAPCTB Ui ONTUMI3amii  IXHBOTO
¢byHKIiOHYBaHHS Ta e(EeKTHUBHOCTI; MonemoBaHHs 3 BukopuctanHsM AutoCAD ta SolidWorks
JI03BOJISIE BPAaxOBYBAaTH EKOJIOTTYHI PU3MKHM Ta BIUIMB HA TNPHUPOJHE CEPEAOBHUINE, IO CIPHSE
MIIBUIIEHHIO CTIMKOCTI Ta 0€3MeKU aKBaAKYJIbTYPHHUX CUCTEM.

Otxe, BuUKOpUcTaHHS TporpamHoro 3adesmeueHHs AutoCAD Tta SolidWorks € kmrouoBum
JUIS TOJANbIIOTO PO3BUTKY Ta BJIOCKOHAJNEHHS MISNIBHOCTI 3 BIATBOPEHHS Ta BUPOIILYBaHHS
TiApOOIOHTIB, JO3BOJISIFOYH IMIIBUIIUTH ii €(EKTUBHICTD, CTIUKICTh Ta CTATICTh.
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