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A.A. OMEJIBYYK, 10.0. JIEBEJJEHKO, O.B. ITOJINBOIA

XepCcOHCHKHI HAaIliOHABHIHA TEXHIYHUH YHIBEPCUTET

KOMITI'IOTEPU30BAHI CUCTEMMU YIIPABJIIHHA
Y IHTEIT'POBAHUX ITAIIMHUX I PUBHUX I'OCITOJAPCTBAX

Y cmammi nposooumucsa 0ocniodcennss mexnHono2li inmezpoeanoco nmaxieHuymea ma
pubHuymea. Auanizyiomecs napamempu (QYHKYIOHY8aHHA, NOMpedU ma GUMOcU 00 cucmem
VHPAGNiHHA, W0 MNOBUHHI 3abe3neuysamu pobomy noldibOHux Komniexcig. Ilpoexmyemvcs
KOMN TOmMepu308ana cucmema YAPAasiiHHig KOMOIHOGAHUM PUOO-KAYUHUM 20CHOOAPCHBOM.
Ilpononyemovca onmumanvhe Kepy8awHs IHMEZSPOBAHUM PUOO-NMAUUHUM 20CNOO0APCEOM 3
Memow MiHIMI3ayii eumpam HA KepySaHHs [ eHepeemudHux pecypcie, ma 3abe3nedeHHs
ONMUMATLHUX YMO8 BUPOWLYB8AHHA pubu ma 6odonnasnoi nmuyi. Iliokpeciioemvcs axciugicms
eK0102TYH020 GUPOULYEAHHS NIMUYIL.

Knwouosi cnosa: cucmema ynpagninHs, iHmezposame 20CHO0ApPCME0, ereKmpoOsUsyH,
mepesxca.

A.A. OMEJIBYVYK, 10.A. JIEBEJJEHKO, O.B. ITOJINBOIA

XepCOHCKMI HAlMOHAJIbHBIN TEXHUYECKUH YHUBEPCUTET

KOMITIBIOTEPU3UPOBAHHASI CHCTEMA YIIPABJIEHUS
B UHTETPUPOBAHHBIX ITULHEBOJUYECKHUX U PBIBOBOJTYECKHUX
XO3SAMUCTBAX

B cmamve nposooumcsa uccredosanue mexnoniocuu UHMeZpUPoOSanHO20 NMUYe800Cmaa u
poulbosoocmea. AHANUBUPYIOMCL napamempsvl (QYHKYUOHUPOBAHUS, HYIHCObI U MPedo8aHUs K
cucmemam ynpagneHusi, Komopwle OOJHCHbL obecneyusams pabomy NnoOOOHLIX KOMNJIEKCO8.
IIpoexmupyemcs KOMNbIOMEPUSUPOBAHHASL CUCHEMA YNPABTIeHUsT KOMOUHUPOBAHHBIM pPblOO-
ymunvim xozaucmeom. Illpednazaemcs onmumanvHoe YHpasieHue UHMeZpUpo8aHHviM pulOo-
VMUHBIM  XO3AUCMEOM C UYelbl0 MUHUMUZAYUU 3ampam HA YNpasieHue U 3IHepeemudecKux
pecypcos, u obecneuenus ONMUMATbHBLIX VCI08UL BbIPAWUBAHUS PblObL U 8000NIABAIOU|El
nmuywl. Tloouepkugaemcs 6aHCHOCHb IKONOSULECKO20 BbIPAUSUBAHUSL NMUYDL.

Kniouesvie  cnoea:  cucmema  ynpaeienus, — UHMeESPUPOBAHHOE  XO3AUCMEO,
NEKMpOoO8ULAMeNns, Cemo.

A.A. OMELCHUK, YU.O. LEBEDENKO, O.V. POLYVODA
Kherson National Technical University

COMPUTERIZED CONTROL SYSTEM FOR INTEGRATED
POULTRY AND FISH FARMING

Today one of the priority branches of the country's economy is a cattle breeding.
However, at the same time, this department continues its development and requires modern
solutions in many areas, including automation of production. It is known that modern
agrocomplexes that are saturated with highly effective control systems are more energy efficient,
productive, and therefore more competitive. The article explores such a direction as poultry
farming, namely the breeding of ducks in combination with fish farming, known as integrated
farming. The parameters of functioning, needs and requirements to control systems that should
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ensure the operation of such complexes are analyzed. A computerized control system for a
combined fish and duck farm is being designed. The importance of ecological growing of poultry
is underlined. Together with fish, mostly ducks are grown, less often geese. Combined fish and
duck farm makes it possible to more fully use the forage resources of water bodies by obtaining
two types of products - fish and poultry, as well as to obtain more food products from a unit area
at a relatively low cost. For the automation of production processes in the keeping of poultry and
fish, a certain set of equipment is used to ensure normal living conditions of animals.

The optimal control of the integrated fish and duck farm must be carried out in order to
minimize the costs of management and energy resources, and to ensure optimal conditions for
the cultivation of fish and waterfowl. To use the methods of the theory of optimal control, a
model of an object in a state space is proposed. On the basis of the analysis, operational
parameters were identified, which the control system must monitor to ensure efficient operation
of the complex. A structure of the computerized control system for combined farming was
developed. It is noted that the ecological breeding of bird with the possibility of walking has
significant advantages, which consist in the quality of the meat of poultry and feathers. In
addition, retention in cages is unnatural and harmful to birds, and especially for waterfowl.

Keywords: control system, integrated production, electric motor, network.

ITocTanoBKka nmpodJeMu

Ha cporonHi ofHi€0 3 IPIOPUTETHUX Tally3ei rOCoJapcTBa JepXKaBH € TBAPHHHHUIITBO.
Onnak, pa3oM 3 TUM, TBAPUHHHIITBO MPOJIOBXKYE CBIMl PO3BUTOK 1 MOTPEOy€E CydyacHUX PIIlICHb Y
OaraThoXx 00NacTAX 3HAHB, 30KpeMa, 1 B aBTOMaTu3alii BUpOOHUITBA. Bimomo, mo cydacHi
arpOKOMITJIEKCH, 1[0 HAcH4YeHl BHUCOKOC()EKTUBHMMH CHCTEMaMH KEpyBaHHS  OUIbII
eHeproeeKTHBHI, MNPOAYKTHBHI, a TOMY — OUIBII KOHKYPEHTOCIIPOMOXHi. Y CTarTi
JOCTIKYETbCSI TAKUN HAIMpPSIMOK, SIK NTaXiBHUIITBO, & CAME PO3BEJIEHHS KauyOK Y KOMIUIEKCI 3
pUOOPO3BEICHHM, BiIOME SIK IHTETpOBaHe PHOO-MITAIIMHE rocoaapcTBo [1].

AHaJIi3 OCTAHHIX J0CTiIKeHb | myOJaikaii

CrinbHO 3 pr0OOIO BUPOILYIOTh B OCHOBHOMY KauoK, pifmie — ryceil. KombinoBane pu6o-
Ka4uMHE TOCIOJapCTBO J03BOJISIE OUTBII TTOBHO BUKOPHUCTOBYBATH KOPMOBI PECypcH BOAOWM 3a
paxyHOK OTpUMaHHS JBOX BHJIIB MPOIYKIii — pubM 1 NTHL, T, A0 TOTO K, OTPUMYBATH OLIbIIE
XapyuoBOi MPOYKIIIi 3 OJIMHUIII IUIOIII MPY BITHOCHO HU3bKUX BUTpATaX.

Ha puc. 1 HaBeneHi Jexinbka albTepHATUBHUX MOPiA Kadok. J{Jsl BUpOIIyBaHHS CIUIBHO
3 pubOI 3a3BHYail BUKOPHUCTOBYIOTh KauyOK TNEKIHChKOI mopoau (puc. 1, a), a Takox
MIPOMHUCIIOBHUX TiOpuIiB. /[ CHiNBHOTO BHPOIITYBAaHHS 3 PUOOI0 BHKOPHCTOBYIOTH KAa4CHAT Y
BiIll BiJl TPhOX-YOTUPHOX THIKHIB. 3 I[OTO BIKYy BOHHM TOYHMHAIOTH JOOpE MEPEHOCUTH HOO0O0BI
KOJIMBAHHS TEMIIEpaTypu 1 MOXYTh MEpPEeXOAUTH Ha Boay. Ha BoAolMy BUCAKYIOTh MIITHUX
Ka4eHAT 3 JKMBOW Macoro He Hmkue 0,5-0,8 kr. Uepe3 KoKHI CiM JHIB MICJIS BHUCAIKH
MIPOBOAMUTHCS] KOHTPOJIbHE 3BAXKYBAHHS KAUCHST 1 MOPIBHSHHS IX )KUBOI MAacH 3 HOPMAaTUBHUMU
noka3zHukamu. [ligBuIIeHHS €(EeKTHBHOCTI CHUIBHOTO BHUPOIIYBaHHS PHOM Ta BOJOIUIABHOL
NTHI 00YMOBIIOETHCS HACTYITHUMH (PaKTOPAMHU:

— KauyKl HE € KOHKYpEeHTaMHM B XapuyBaHHI OCHOBHUM BHAaM pUO 1 MOigaroTh, KpiM
POCJIMHHOCTI, MyTOJOBKIB, IpIOHUX a0 1 iX IKpy, fKI € KOHKYpEHTaMH B Xap4dyBaHHI
BUPOIILyBaHUX puO;

— KauKM MOiNaloTh M'SKy MiJBOAHY 1 IUIaBalO4y pPOCIUHHICTH 1 CHPHUSIOTH OYHUIIEHHIO
BOJIOMMHU, 301TBIIIEHHIO TTPO30POCTI BOJIH;

— KauYMHHMK TOCIIJ — II€ Opra”iyHe AoOpHBO, Oarare crojgykaMu a3oTy, gocdopy, Kaiito,
KaJIBII110, MIKPOEJIEMEHTAaMH, 3HAYHA YACTUHA SIKUX MICTUTHCS Y BUTJISIL BOJOPO3YHMHHUX
(dbopM, TOCTYMHUX 7S 3aCBOEHHS (PITO-, 300IJIAHKTOHOM 1 IOHHUMH OpraHi3MamH, 110 y
CBOIO YEPTy € TKEI0 i puoH.
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B) MycKkycHa Kauka r) [HailicbKui OITYHOK
Puc. 1. PizHOMaHITTA MOpix A0OMAIIHIX KAYOK.

He Bci kareropii cTaBKiB MOXXyTh OyTH BHKOPHCTaHI IJIi BHTYJIY KadoK, a TUIBKH
HarynpHi. [loB'13aHO 1€ 3 THM, 110 B MaJbKOBHUX, BUPOLIYBaJbHMX a00 HEPECTOBHX CTaBKax
Ka4K{ MOXKYTh 3aKOBTYBAaTH MOJIOb PHO.

Pazom 3 kaukamu BHpOLIYIOTH KOpOIMA, SIK B MOHOKYJBTYpi, TOOTO OJHOTrO, 0€3 1HIIMX
BUJIIB pUO, TaK i COUIBHO 3 OLIMM 1 CTPOKAaTUM TOBCTOJIOOMKOM, a TaKOX iX ridOpumamu (puc. 2).

a) binuit ToBcTOMOOMK 6) Kopon

Puc. 2 - llopoau pud, 1o Mo:KyTh BUPOIIYBATHUCS CHIJILHO 3 KAUKAMH

[IpobreMamMu TEXHOJIOTIYHUX TPOIECIB y MTANTHUKY Ta PO3pOOKaMHU CIIeIiai30BaHUX
CHUCTEM YIIPaBIiHHA TEXHOJOTIYHUMHU TIPOIECAMHU Ta EHEpro30epeXeHHSIM 3alMaliuch Taki
nociiHuky, sk [.I. Maptunenko, B.I1. MameBcbkuii Ta inmn. [IpogyKTUBHICT NTUILI TPOTIATOM
nepiony il yTpUMaHHs 3MIHIOETbCSA y MEpIIy 4Yepry 3 BIKOM Ta MiJl BIUIMBOM TeMIEpaTypH.
Temmneparypa B NTAaIlHUKY BIUIMBA€ TAKOX HA Macy f€lb Ta iX SKICTh, CHOXHBAHHS NTHULECIO
KIJIBKOCTI KOpMy, Boau Ta ii camomouyTTs. [lpu 3HIDKEHHI TeMIiepaTypd B HPUMILICHHI
3MEHIIYEThCS HECYUiCTh MTHUIll, 30UIBIIYEThCS BUTpPaTa KOPMIB Ha BUPOOHUITBO €I 1 M sica.
[Ipu migBHIIEHIH TeMIepaTypi HECYUiCTh TaKOX 3HIDKYETHCS, MITHIIS CIIOKUBA€E ObIIE BOMH, i
CIIBBIHOIIIEHHS MI’K KOPMaMH 1 BOJI010 3pocTae [2].
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MeTta gocJaixKeHHs

Metoro poOOTHM € IOCHiKEHHSI TEXHOJOTIYHOTO TpoIecy IpH KOMOIHOBaHOMY
pO3BEZICHHI BOJAOIUIABHOI NTHII 1 pubH, 3 TONANBIIOK pO3POOKOI0 Ha MOro OCHOBI
KOMIT IOTEPU30BAHOI CUCTEMHM YIIPABIIHHSA B IHTETPOBAHUX NTAIIMHUX 1 pUOHUX rOCTIOAApCTBaX.

BuxkJ/iageHHs1 0CHOBHOI0 MaTepiay 10C/IiKeHHS

Jns  aBromarm3anii BUPOOHMYHMX TMPOIECIB B NTAIIHUKY MNPH YTPUMaHHI NTHII
BUKOPUCTOBYETHCSI TMEBHUM KOMIUIEKC OONaJHAHHA, MpU3HAUYeHUH [uig 3abe3rneueHHs
HOPMAaJIbHUX YMOB JKUTTEIISUIBHOCTI Ka4OK.

Y KOMIUIEKC BXOJUTh: JIAHIIOTOBUH KOPMOpO3/JaBau 3  CHIpajJbHO-TBUHTOBUM
3aBaHTa)XyBAJIbHUM TPAHCIOPTEPOM, OyHKEp 3 IIHEKOM, OIHOSPYCHI JBOCTOPOHHI T'pyIOBi
THi3/1a, 110 00JaJHaHl TpaHCIIOPTEpOM sl 30upaHHs sierlb. OCHOBHA Mpo0jieMa B peryJIroBaHHI
BOJIOTOCTI 1 TEMIEpaTypu - 3a0e3MeUUTH HaWKpalle CIPHUATIUBE CEPEIOBUILE IS XapuyBaHHS
noMamrHpoi OTHIil. KOHTPOIs BOJOTOCTI TaKOXK € BAXJIMBUM IHCTPYMEHTOM I 3amoOiraHHS
MOIIMPEHHI0 XBOpoO. 3a3Buyail BiJHOCHA BOJIOTICTh HE NOBHMHHA mepeBuluryBatu 60%.
TemmepaTypa 1 BOJOTICTH € B3a€EMOIIOB’sS3aHUMU MK C000I0 TapameTpamu. MOHITOPUHT 1
KOHTPOJIb NTaxiBHUYOI ()epMU MOXKHA PO3JIUIMTH HA TPU OCHOBHI 3aBJIaHHS: BUMIp, PO3paxyHOK
1 KOpeKTyBaHHsA. BuMipsiHi 3HaueHHs KIIMATHYHUX 3MIHHUX CIIOYAaTKy IEPETBOPIOIOTHCS 3
aHaJIOTOBOTO BUIJIALY B LM(POBUH, a MOTIM MEepeIaloThCs Ha KOMITTOTEp. Uepe3 HecnpusTiIiBe
CEepe/IOBHINEe 1 BHCOKY BOJIOTICTh, IIEHTPAJIbHUI BYy30J1 3a3BHYail pO3TAllOBAaHUN 11032
nraxodabpukoro. CurHan, 10 TEHEPYETbCA MAAaTUMKaAMM, 3a3BHYail crnaOkuii, ToMy Ui
TTIIBUIICHHS TIOTYKHOCT1 CUTHAJTy HEOOX1THO BUKOPUCTOBYBATH TijacuiatoBad. [lependadaerses
BUKOPUCTOBYBATH O€3IpOTOBY MEpEeXy NaTUMKiB, B SIKI JaHI NepeaaloThesi HA By30J 0a30BOi
cTaHwii (mpuiiMaya), SKUA OIAKIIOYEHUH 10 komm'toTepa. CHUrHaid MoOKe MepenaBaTucs 3a
JIOTIOMOTOI0  BY3JIiB-MapIIPYTU3aTOPiB, SKIIO BiJACTaHb MIX BHUMIpIOBa4aMHU 1 IEHTPAIbHUM
BY3JIOM YTpaBJIiHHS TEPEBUILYE NOBXHUHY OfHI€l paaiominii. s 3abe3nedyeHHs MOTPIOHOTO
MOBITPOOOMIHY 1 CTBOPEHHS HEOOXIAHOTO TEMIEpPaTypHOTO pEXUMY y  MNTAIIHUKY
BHKOPHUCTOBYETHCS KOMIUIEKC BEHTWIIAIIHHOTO OOJagHaHHS. 3a/laHi BEIMYWHU TEMIIEpaTypH 1
MOBITPOOOMiHY TMOBHMHHI aBTOMAaTHYHO HiATPUMYBATHCS 3MIHOIO YaCTOTH OOEpTaHHS JBHUIYHIB
BUTSDKHMX BEHTWJISTOPIB TP  BIAXWJIEHHI TEMIEPAaTypud TIOBITPS Y BEHTHUIHLOBAHOMY
MPUMIIICHHI BiJi BCTAHOBJICHOTO 3HAYCHHsA. TakoX mOTpiOHO 3a0e3redyyBaTd rapsiue
BOJIOIIOCTaYaHHS AJIsl HOTPeO TEXHOJIOTTYHOTO MPOIIECy Y MTAIIHUKY.

s aBTOMaTH3anii puOHOTO TOCIOAApPCTBA TaK caMO MOTPIOHO KOHTPOJIOBATH KIFOYOBI
rmapamMeTpH, a caMe: BMICT KHCHIO, piBeHb pH, TeMmepaTypy BoJu B CHCTEMi, OCBITJIICHHS, PiBEHb
Ta IMIBUIKICTH BOJI0O-000pOTY BOAWU. Y KOMII'IOTEPU30BAaHY CHCTEMY YIPABIIHHA BBOJSATHCS
MaKCUMaJbHI 1 MiHIMaJbHI 3HAYCHHS IOKAa3HUKIB BMICTYy KHCHIO, pH, Temmeparypu. Y pa3si
3HMKCHHS TOKA3HUKIB JI0 MiHIMAJIHOTO 3HAUEHHS TOJA€THCS KOMaH/1a Ha BKIIIOYCHHS CUCTEMH
okcureHarli. PerymoBanns pH 3miiiCHIOETBCS YBIMKHEHHSIM HAcOCY, IO MOJA€ BOJAY B EMHICTh
3 PO3UMHOM JIyry. AMNapaTHO-IPOrPaMHHUN KOMIUIEKC CHUCTEMH YIIPaBIiHHS BeA€ apxiB, IIO
MICTHTh JaHl 3a KiIJIbKa pPOKIB. TakuM YMHOM, KOPHUCTYyBa4ye€BI HANAOThCSA Tpadiku 3BITHUX
nepiofiB Big 00M 10 POKy 3a OyIp-sIKUM 3 MapaMeTpiB. Y MporpamMHoOMYy 3a0e3leucHHI
nepeadavaeThCs BiIATICHUH JOCTYI A0 MPOTPAMHOTO 3a0€3MeUeHHs Yepe3 Mepexy [HTepHeT 3
MOJKJIMBICTIO TOBIJIOMJICHHSI uYepe3 EJEKTPOHHY TNOMITY, [HTepHEeT, CMC-NOBiIOMIJICHHS IIpO
BUHUKHEHHS KPUTHYHUX Ta aBapiHuUX cutyariil. CucremMa Tako)K NMOBUHHA MaTH y CBOEMY
CKiaai (YHKLII0 aBTOMAaTHYHOro ToayBaHHS. JlOZaTKOBO KOMIUIEKC aBTOMATH3allli MoOxe
KEepyBaTH PiBHEM COJIi B CHCTEMI, MPOIIECOM 3MIITyBaHHS BOJM 3 PI3HUX BOJOWM, IMiIpaxXyHKOM
puOU B KOKHOMY 3 CTaBKiB.

BpaxoByroun cnenudiky CiIbChKOTOCIIOAAPCHKOTO BHPOOHHUIITBA  3aCTOCOBYIOTHCS
€JIEKTPOABUTYHH TpHUBAJIOro S1, KOpPOTKOYAaCHOTO S2, MOBTOPHO-KOPOTKOYACHOTO PEXHUMY
po6orn S3. Ha mpukianai BEHTHIATOpA PO3TIISTHEMO PO3PAaXyHOK 1 BHOIp €JIEKTPOJBHUTYHA IO
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HOTY>KHOCTI, YaCTOTI OOepTaHHs, €IEKTPUUHIA MoAudikalii, KIiIMaTUYHOMY BUKOHAHHI, 4acy
PO3TOHY, JOIYCTUMIM TeMIIepaTypi HarpiBy.
MexaHiuHa XapakTepucTuKa poO0uoi MalIHHU:

2

~M_ )| —|, Hu, (1)

ne M, — MomenT pyuiennst auis Mamms 3 nerkum myckom, M =01M | Hewm;

M ¢, — HOMIHAJIbHUII MOMEHT, SIKM BU3HAYAE€ThCA 110 ICHYIOUOMY JBUTYHY;
@ — 3HAUEHHS KyTOBOI MIBUAKOCTI, C;
(, — HOMIHaJbHA KyTOBa ILIBUJKICTb, cl:

Bu3zHadaeMo MOTYKHICTh BEHTHIISATOPA!

L, -H, -10° B ,
:—) K T’
v 360m,0m,, @

ne P — po3paxyHKoBa IOTYKHICTh BEHTUIATOpA, KBT;

posp

1, — KK mepenaui;
H, — nanip, m;
n, — KK/ Bentussitopa, 77, = 0,55;

L, — npoaykTuBHicTE BeHTHIATOPA, M3/TOL.

[Tomauy moBiTps PO3paxoBYIOTH 32 HACTYITHOIO (hOopMyII0I0:

L, =K, -L

4 2 num. 2

m/ron., (3)

ne K, —kinbkicts romis, roim.;

L — mopma mogadi moBiTps, iKa IIPUXOAUTHLCSA HA OJUH BEHTHIIATOP.

num

OntuMmanbHe KepyBaHHS IHTETPOBAaHMM pPHOO-NITAIIMHUM TOCIOAAPCTBOM HEOOXiTHO
3MIMCHIOBAaTH 3 METOI MiHIMI3allli BHTpAaT Ha KEPyBaHHA 1 CHEPreTHYHHX PECypcCiB, Ta
3a0e3MeUeHHs] ONTHMAlbHUX YMOB BHUPOLIyBaHHS puOu Ta BojomiaBHoi nrumi [3].
BuxopucTtanas MeToiB TeOpli ONTUMAJILHOTO KEPyBaHHS MPUITYyCKAa€ HASIBHICTh MOJENI 00'€KTY
B IIPOCTOP1 CTaHIB Y BUTJISAI

X = f(x,u,t), y= g(x,u,t), 4)

Jle X— BEKTOp CTaHiB 00’€KTa; U — BEKTOp KEpPYIOUUX BIUIMBIB; f — BEKTOp, SIK MpaBHIIO,
HEJIIHIHHUX 3aJIeKHOCTEH; Y — BEKTOP BUXOMY.

154



IIPUKJIA/THI ITHNTAHHA IH)KEHEPHI HAYKH
MATEMATHYHOI' O MOAE/IIOBAHHA, Nel, 2018p.

BekTop BUXODy, [0 XapaKTepU3ye CTPYKTYPy CHCTEMH MOHITOPHHTY, OIUIBHO
(hopMyBaTH 3 ypaxyBaHHSIM YMOB BHPOIIYBAaHHS Ta yTPUMYyBaHHS BOJIOIUIABHOI NITHUIII Ta PUOH Y
BUTIISIL

7
y — yll y12 y13 y14 y15 (5)
y21 y22 y23 y24 y25

ne Y,, — piBeHb HAaIlOBHEHHsA IOMAIBHMII NTaxiB, Y,, — TemmepaTypa MOBITps, Y,; — BOJOIICTb
noBiTps, Y,,— piBeHb koHueHTpauii CO2, Y,. — HONOXKeHHS NTaxiB, Y, — piBeHb BOAU Y

BOJOWMI, Y,, — Temmeparypa BOAH, Y,; — PIBEHb KHCHIO, Y,,— IPO30PICTh BOAM, Y, —
TOJIOXKEHHS PUOH.

[TponioHy€eThCs 3aiITH MepexXy 3 HACTyIHMX BHIIB JaTYUKIB Y CHCTEMi yNpaBIiHHSA
(puc. 3). Ludposuii natuuk ocpitneHocti GY-302 na uini BH1750 npusHauenwit ms
BUMIpIOBaHHA (POHOBOTO OCBITJIEHHS. Mae BHCOKY YyTJHMBICTH 1 NOIIMPEHUH MOCIiTOBHUIMA
inTepdeiic 12C. Moaynp gatymka TeMmrepaTypu i BOJOTOCTi miaBumieHoi Tounocti DHT22, y
SKUM 1HTETpOBaHO HEOOXiMHI JOJATKOBI KOMIIOHCHTH JUIS INJIKIIOYSHHS JaT4uka J0
MIKPOKOHTpPOJIEPY.

a - :f;:ni. 0
L, B

@ iy e ®

| ",C‘f & 24
@ L1
l@l” § .)

a) matuuk ocitieHocti GY-302

N

et 4

B) iH(pauepBOHUH TaTIUK PyXY

1) Mini-komm totep Raspberry Pi
Puc. 3. JlaTunku y cucremi ynpapJiiHHS.
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[ligxoauTh ISl MAKIIOYEHHS SK 10 KOHTpojiepiB Arduino Tak 1 J0 IHIIUX
MIKPOKOHTPOJIEPIB 3 HANpyrolo Joriyaux piBHiB 5 B 1 3.3 B. [HdpauepBoHmii naTauk pyxy is
Arduino i iHIIUX MIKPOKOHTPOJIEPIB I03BOJISIE BUSBIISITH PyX TBAPUHHM HA BIJCTaHi 10 7 METIB.
IadpauepBonmii BUMiproBaua KonueHTpamii CO? MH-Z19B (puc. 3, T) NIpH3HAYeHMH I
KUIBKICHOTO BHM3HA4YEHHS MUTOMOTO BMICTY BYIJIEKHCJIOTO ra3y B moBiTpi. [laTumk Mae nBa
BUXITHUX 1HTepdelicy, TeMIepaTypHy KOMIICHCAIif0o, BHUCOKY JIHIWHICTD 1 Male
EHEProCIOXUBAHHS. Y SIKOCTI LIEHTPAIBLHOTO OJIOKY YIpPaBIIiHHS MPOMOHYETHCS 3aCTOCOBYBATH
Raspberry Pi 3 B+ (puc. 3, 1).

CtpykTypa cuCTeMHU yNpaBIliHHS HABOAUTHCS Ha puUC. 4.

—————— e . —————— e
[ |
I Jatymkn : | Hatynkn
l y |
| Y NTaHuKy '<::> LieHTpanbHuit Grok [ y CTaBKy
{ | ynpasniHHA I
[ Rarank | i OaTumk
|| HamoBHEHHA | | | piBHA
} rofiBHWL | @ l BOAM
|
I |
| Oatumk I - | Natymk
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Puc. 4. CtpykTypa KOMII’IOTepH30BaHOI CHCTEMH yYIIPABJIiHHA.

[TopiBHSHHS yMOB yTPUMaHHS NTHULI HABEIEHO Ha PHC. O.

Lo

a) y KJITKax 0) 3 MOXKJIUBICTIO BUTYJITY
Puc. 5. YM0BH yTpUMaHHA NTHIL.

3a3HauMMO, 10 E€KOJIOTIYHE YTPHMAaHHS NTHUIll 3 MOJIMBICTIO BUTYJIy Ma€ I1CTOTHI
nepeBaru, siki BUSBISIIOTBCA y SIKOCTI OTPUMAHOTO M’sica NTHII, Myxy, mepa. Kpim Toro,
YTPUMaHHS y KJIITKaX € HEMPUPOIHIM Ta IIKIJIUBUM JJIs TITUIIL, 1 OCOOIUBO JIJIs1 BOJOTIABHOI.

156



IIPUKJIA/THI ITHNTAHHA IH)KEHEPHI HAYKH
MATEMATHYHOI' O MOAE/IIOBAHHA, Nel, 2018p.

BucHoBKu
VY crarTi y epmioMy HaOIMKEHH] JOCTIHKY€EThCS TEXHOJIOTTYHUI TTPOIIeC 1IHTETPOBAHOTO
NTaxiBHUITBA Ta puOHMLITBA. Ha OCHOBI MpOBECHOT0 aHali3y BHUIIEHI poOoUl mapaMeTpu, sKi
Ma€ KOHTPOJIOBATH CHUCTEMa YIPaBIiHHS, 00 3a0e3meyuTH e(PeKTUBHY pOOOTY KOMILICKCY.
Po3pobnena CTpyKTypHa KOMII'IOTEPHU30BaHA CHUCTEMa YIPaBIiHHSA KOMOIHOBaHUM pHuOO-
KauMHUM TocrmogapcTBoM. OKpeMo 3a3HaudaeThbCs HEOOXIAHICTH €KOJIOTIYHOTO BUPOILYBaHHS
MITUI, 3 MOXKJIMBICTIO BUTBHOTO TIEPECYBAHHS 1 IOCTYIIOM JI0 BOJIOMMH.
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