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CUCTEMA ABTOMATHUYHOI'O YITPABJIHHSA OCBITJEHHAM
HNTAXOPABPUKHU B PEXXUMAX «CBITAHOK-3AXII»

Ocsimnenns 8idiepac 8axciusy poiv npu GUpoOHUYmMai sacyv i m’sca nmuyi. Huni ons erexm-
PUUHO20 OCEIMNIEHHS 8 NMAWHUKAX 8 OCHOGHOMY GUKOPUCMOBYIOMb TIOMIHECYEHMHI TaMNU, aie 6ce
OibUl020 nOWUPEHHS HabY8amob ceiMI00I00HT dxcepend. Y cmammi po3easinymi cmpykmypa ma
npozpamue 3a0e3neyeHHs agmoMAmMUYHO020 YNPAGIiHHA OCGIMIEHHAM NMaxogabpuku & pexcumax
«C8IMAaHOK-3axio», AKi 610 peanizo8aro Ha ocHO8i npozpamosanoco peie OBEH ITP200. Po3po6-
JIeHO MeMOOUKY PO3PAXYHKY (DYHKYIOHANbHOI 3A1eHCHOCI Hanpyau Ha 6X00i oumepa 8i0 mpueano-
cmi c8imI08020 OHS MA MPUBATIOCHI PENCUMIB «CEIMAHKY» I «3aX00Y» 8 NpuMilyeHHi nmaxoghabpu-
Ku. IIpogedeno MoO0ent08anHs npoepamu Ynpasiinis OUMepPoM, peanizo8anoi Ha MO8 YYHKYIOH alb-
Hux Onokie FBD. 3minu oceimaenocmi, mpusaiocmi OC8ImaeHHs i CNeKMPAibHO20 CKIAdy Ceimid
be3nocepednbo nog’sa3ani 3 8iI0MeoprEeaIbHol0 Qynkyicto nmaxie. CeimaodiooHe 0C8imieHHA 05
nmaxo@abpux i pepm mae MHONCUHY De33anepednux nepesas. CKOpouye GUMpPAamuy Ha eleKmpoeHe-
peilo 6 Kibka pasis;, 30i1buye mpusaiicms nepiody Hecyuocmi ma KilbKicmb se€yb y nmuyi; 6u-
mMpamu KOPMi8 3MEHUYIOMbCA, A iX 3AC80ECHHS NOLINULYEMBCA, 30INbULYEMbCS 8I0COMOK BUNCUBAHHS
MOJIOOHAKA,; 3HUNCYEMBCS 3A2AbHUL MPASMAMU3M NMUYL, NOZUMUBHO GNIUBAE HA 8UXIO 3aNAIOHe-

HUX A€Yb, 3MEHULYE ACUHUL Ol

Knrouoei crnosa: uac 0odu, oumep, npoepamosare peie, c6imaoull OeHv, ceimiodioo, maumep,

@yHKYioHATbHI O10KU.

Beryn. OcoOnuBICTIO Cy4acHOro NTaxiB-
HUIITBA € HOro MNPOMMCIOBUM XapakTep, IO
JI03BOJISIE KOMIUIEKCHO MeXaHi3yBaTH W aBTOMa-
TU3yBaTH TEXHOJIOTiYHI mpouecu. CydacHi nra-
x0(aOpHKH BiA3HAYAIOTHCS BUCOKOIO IIUIbHICTIO
MOCA/IKA, BUCOKOMPOJAYKTUBHHMH  TIOPOJIaMHU,
IHTEHCHBHHMH CIIOCOOaMHU YTpUMaHHS Kypeil. B
TaKMX yMOBaxX OCOOJIMBOTO 3Ha4YeHHs HalyBae
onTuMizamis BCiX (aKTOpiB HABKOJUIIHBOTO
cepeoBHINa BiAMOBITHO 10 moTped mrumi. On-
Hak 0araTo MUTaHb, OE3MOCEPEHBO TOB’SI3aHUX
3 MPOOJIEMOI0 PO3MHOXKEHHSI Ta TIPOYKTUBHOCTI
NTHII, 3aJUIIAIOTHCS TTOKW HEJOCTaTHHO BUBYE-
HUMHU. B yMOBax iHTEHCHBHOT'O BUPOOHUITBA BCi
¢dakTopu yTpUMaHHS ICTOTHO BIUIMBalOTh Ha
MPOAYKTUBHICTh NTHUI. OmHUM 13 Takux (akTo-
piB € cBiTio [1-3].

3MiHH OCBITJICHOCTi, TPHUBAJOCTI OCBIT-
JICHHSI Ta CHEKTPAILHOIO CKJIaJy CBiTia 0Oe3mo-
CepeHbO TMOB’SI3aHi 3 BiATBOPIOBAIBHOIO (PYHK-
uiero nTuni. OCBITIICHHA B NTAIIHUKY Bigirpae
BRXIMBY pOJb TMPH BUPOIIYBaHHI KypeW BCiX
HANpPSIMKIB 1 JJO3BOJISIE YIPABISATH TPOIECAMU
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(hi310J10TIYHOTO PO3BUTKY MTHUIl, 320€3MEeUUTH
O1bI KOMMOPTHI YMOBH ii yTpUMaHHS 1 TOMOT-
THCSI ICTOTHOTO 3pOCTaHHS NMPAaKTHYHO BCiX IO-
Ka3HUKIB MPOJTYKTUBHOCTI NTHIII.

Pi3ki BBIMKHEHHSI OCBITJICHHSI JIIKAIOTh
NTHIIO, & MPU HIUILHOMY IiJIJIOTOBOMY a00 Kili-
THHHOMY TPUMaHHI MOXXYTb IPH3BOJUTH JI0 TPaB-
MaTu3My. ChOrofHi MpakTUYHO BCi BEJHUKI NTa-
XIBHHYI MANPUEMCTBA BUKOPUCTOBYIOTh IIE€peBa-
T'H TIEPEPUBYACTHX PEKUMIB OCBITIICHHSI.

Y npoMHCIOBIH MpakTHLi Ui BHPOLILY-
BaHHS MOJIOJNHSKA YCHIIIHO 3aCTOCOBYBaJsacs
TPUBAJICTh CBITJIOBOrOo JHS Bixg 8 mo 16 rom.
TpuBaiicTs cBiTIOBOrO AHA 8 TOA. — 1IE, HMOBIp-
HO, HaWOINbIl BUKOPUCTOBYBaHa Iporpama
3 MOCTIMHOIO TPHUBAJIICTIO CBITIIOBOTO jHs. Lls
mporpamMa MoMipHO OOMEXye BiK CTaTeBoro Io-
3piBaHHA W J03BOJISIE BIUIMBATH, MPUCKOPIOIOYH
abo 3aTpUMylO4M, Ha CTaTreBe JO3pIBaHHSI Kyp-
yat. [InaBHe 3011bIIEHHS] TPUBAIOCTI CBITIOBOTO
JHSI TO3BOJISIE 3HAYHO MPHUCKOPUTH CTaTeBe JO-
3piBaHHS NTHII, 8 TAKOXK CTUMYJIIOBATH OYaTOK
KJIQJIKHU SI€1lb, & MOCTYIOBE ii 3MCHILIEHHS B IIEPi-
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OJl BHPOLIYBaHHS iCTOTHO 3aTPHMYy€ CTaTeBe
JTO3piBaHHS.

IcHye Benmmka KiNBKICTH TMPOTpaM OCBIT-
JICHHSI, IO AO03BOJISIIOTH 3HAYHO IMiJBHIIUTH edek-
THBHICTh BHPOIIYBaHHS NTHUI SK SI€YHOTO, TaK
1 M’sicHOTO HampsMKiB. OHAK y KO)KHOMY KOHK-
pEeTHOMY BHUIMAJKy HporpaMa MOBUHHA CKJIaJaTu-
Ccsl, BUXOJSIYM 3 TIOTOYHHUX YMOB TOJIBJ, YTpH-
MaHHS Ta €KOHOMIYHUX BHMOT JIO0 TPOIECy BH-
POIIyBaHHS.

Merta Ta 3amavi gocaigkeHHs. MeToro
poboTH € miABUICHHS €(PEKTUBHOCTI €IEKTpHY-
HOI'O TEXHOJIOTIYHOIO OCBITJIEHHSI NTAalIHHKIB
0aTHKIBCHKOT'O CcTaJia NIISIXOM HayKOBOTO OOTPYH-
TyBaHHS METOJIIB KOHTPOJIIO OCBITJICHOCTI Ta
PO3pOOKN aBTOMAaTUYHHUX 3aCO0IB PETYIIOBaHHS
CBITJIOBOT'O TIOTOKY.

Jl1s1 mocsATHEHHS 1€l METH HeOOXiIHO:

— BHUOpaTH CTPYKTYpy CHUCTEMH aBTOMa-
TUYHOTO KePYBAaHHS OCBITJICHHSAM MTaxohabpuku
B PEKMMaX «CBITAHOK-3aXi/»;

— BH3HA4YMUTH (YHKIIOHAJbHI 3aJIe)KHOCTI
3MIHU HAIlpyTW Ha BHXOJI pene JJis yIpaBliHHS
JIIMEPOM;

— PpOo3po0HTH TMpOoTrpaMy YIpPaBIIHHS SICK-
PaBICTIO OCBITJICHHS MTPUMILIICHHS MITAITHUKA.

Buxnan ocHoBHOro Martepianay. 3acrocy-
BaHHS PEryJIOBaHHS OCBITJCHHS B MTAIIHAKY
JTO3BOJISE TTiABUIIUTH TPOIYKTUBHICTH, OCOOIHUBO,
Kypel-Hecy4ok. O4eBHIHO, IO JUISl BHUPIIICHHS
NUTaHb BJIOCKOHAJIIEHHS CHUCTEM EJIEKTPUYHOTO
OCBITJIEHHS MTAlIHUKIB HEOOXiTHO, TIEpI 3a Bce,
BPaxOBYBaTH CHEKTPAIbHY YYTJIHUBICTH 30pY
ntuii. [le mo3Bonuts chopMytoBaTH BUMOTH JI0
CIIEKTPAIILHOTO CKJIAy JUKEpena CBITia, 10 TeX-
HIYHUX 3aCO0IB PETyNIOBaHHA HOTO CBITJIIOBOTO
noToKy [4-6]. ToOTO pitleHHs 3a1a4i ONTUMI3aIii
TEXHOJIOTTYHOTO OCBITJIIEHHS CKJIAJAETHCS 3 OLIbIII
TIOBHOTO 33JI0BOJICHHS (hi310JIOTIYHIX BHUMOT ITH-
i 10 CBiTJa, OOYMOBICHUX CIIEKTPAIBHOIO UYT-
JIMBICTIO OUei KypeW, Ta 3 TOCIIIKEHb 1 PO3POOOK
TEXHIYHUX 3acO0iB PEryJIIOBaHHSA i yNpaBIiHHS
OCBITJIIOBAJILHOIO ycTaHOBKOMO [7-10].

Koxxuuii Koutip 1mo-cBOEMY BILTHBA€E Ha i-
310JI0T110 MTHIII. 3eJICHE CBITIIO, HAITPUKJIA/, 3HAY-
HO 301JIbIIy€ MIBUIKICTH POCTY B PAaHHBOMY Billi
3a paxyHOK 30iNbleHHs Tpodideparii caremiT-
HUX KIITHH CKeJeTHUX M’s3iB. CHHE CBITJIO
301bIIYy€e picT y OUIBII CTapIIOMY Bili 3a paxy-
HOK TIiJBUIIEHHS DPIBHA aHAPOTECHIB Yy IJIa3Mi.
By3bkocMyroBe CHHE CBITJIO 3HHXKYE I€pecyBaH-
Hs. Lle Takox 3HMKYE piBeHb KaHi0ai3My, 0c00-
JUBO Yy KypuyaT-OpoiiyiepiB, BUPOLIYBAaHHUX JUIS
CIIOKMBAHHS JIOAMHOI0. Pa3om 3ermeHe 1 cuHe
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CBITJIO CHPHUSIOTh 3POCTaHHIO Mio(iOpuia 3a pa-
XYHOK OUTbII e(peKTHBHOI CTHMYINALIi CeKperil
TECTOCTEpOHY. B 1mimomy Oyio moka3aHo, MIO
CHHE CBITJO TOJIMIIyE KOHBEPCIIO KOPMY
10 4 %, TIM caMHM 3HIDKYIOUH BapTiCTh KOPMY
103 % 1 30UIBIIYIOYM 3arajlibHy JKHBY Macy
1m0 5 % [8, 16].

Tunu pexuMmiB ocBiTieHHA. Pexumu
OCBITJIEHHS TTAITHUKIB MOXXHa YMOBHO PO3MLITH-
TH Ha PSKUMH 3 OTHHUM CBITIOBHM IIEPIOJOM Ta
Ha MepepHuBYacTi peXXuMH ocBiTineHHs. [lepepus-
4acTi pe>KUMHU OCBITIIEHHS BUKOPHUCTOBYIOTHCS SIK
IIPH BHPOIIYBaHHI KypeW-HEeCy4OK, TaK 1 IMpHU
BHpOILYBaHHI OpoiiepiB.

Bci pesxumu mepepuBYacTOro OCBITICHHS
YMOBHO MO>KHA PO3JAITIMTU Ha IBA TUIH: PEKUMH
NEePEepUBYACTOrO  OCBITJIICHHS ACHMETPUYHOTO
TUIY 1 PEKUMH TEPEPUBUACTOTO OCBITICHHS
cuMeTpudHoro tumy. Iltuns pearye Ha HEX 30-
BCIM TTO-pi3HOMY.

Pexxnumu miepeprBYacTOro OCBITICHHS acH-
METPUYHOIO THUIY CHPUUMAIOTBCS CTaOM Kypeu
SIK OJHOpPa3oBa 3MiHA JHA i Houi. BcraHoBiEHO,
10, 3 TOYKU 30py CHOXKHBAaHHS KOPMY, OBYJISIIi
1 KJTaJIKU SI€Ib B PSKUMaX IMEPEPUBUACTOTO OCBIT-
JICHHS [BOTO THITY, Kypyd HaWOIIbIIWN mmepiof
TEMpSIBU CHPUIMAIOTH K Hi4Y, a HACTYIHUH 3a
HUM CBITJIOBHH TEpiof — SIK MOYATOK «CyO €K-
THUBHOTO» JTHS, a00 SIK «CBiTaHOK». Pemry xopor-
KHX TIepioJliB TEMPSBH NTHIIS ITHOPYE 1 Ops 31
CBITJIOBUMH TIEpiOJIaMU CIIPUHMAE SK TPUBAJIMH
CBITIIOBHH JieHb. BinOyBaeThcs 3araibHa CHHXPO-
Hi3aIlisl KIaJKH S€b Y CTaji, TOOTO pUTM KJIaIKn
SIE€Ib 301Ta€THCS 3 «CY0’ EKTUBHUM) JTHEM.

PexxMu mepepuBYaCTOrO OCBITJIICHHS CH-
METPUYHOTO THUIYy HE MalTh YiTKOI MeXi MiX
«Cy0’€KTUBHUMY» JHEM 1 «CyO €KTHBHOIO» Hid-
410, OCKLTBKH BCl TIEPiOJIM CBiTJIa i TEMpsIBH piB-
Hi 3a TpUBAJIICTIO. BCTaHOBNIEHO, IO IPH LIbOMY B
CTajl Kypel BiiOyBaeThCs IECHHXPOHI3AIlS Kia/l-
KU S€Ilb, TOOTO BOHA TPWUBA€ MPOTATOM 24 TOJ.
[lpu BUKOpHCTaHHI pPEXKUMIB TEPEPHBYACTOTO
OCBITJICHHS] CHMETPUYHOTO THITYy B LIJIOMY SI€YHA
MPOJAYKTUBHICTh 3HMXKYETHCS, 3 OJIHOYACHUM
IMABUILEHHIM MacH s€b 1 MOJIMIIEHHAM SKOCTI
LIKapaTyTIy.

Budip cnexkTpa oCBiT/IEHHSI JOMAIIHbOL
ntuni. Ha pucynky 1 mokazano, mo gomamniHs
nTHLsg 0a4uTh Ta pearye Ha iHIIWH Jiama3oH Ko-
JIPHOTO CIEKTpa CBiTJIAa 1 Mae pi3Hi BiAMmoBimi 3a
CIEKTPAIbHOI IHTEHCUBHICTIO, HIXK JIIOJIU. Y TOM
Yac SIK JIIOJIM PearyroTh Ha CBITJIO 3 JOBXKHHOIO
xBuwIi Onu3bko 410-660 HM, KypuaTa MOXYTb
0OaunTH cBiTIIO B Aiama3oHi 315-750 am.
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Kypu BIOBIIOIOTH CBITIIO HE TiNBKH 4Yepe3
perenTopy Kojido CITKIBKH OYCH, ajie TaKoX depes
JIOTATKOBI (POTOPEHENTOPH CITKIBKM B IIHIIKO-
moAi0OHIN 3a1031 1 rinoranaMiydii 3ano3i. Jlrogu
TPUKOJIpHI ¥ MarOTh KOJIOOYKM CITKiBKH, SKi
MOXKYTh BH3HAYaTH YEPBOHUI, 3€TMEHUA 1 CHHIN
KosbopH. Kypuara 4oTHpbOXKOMipHI, 3 JOAATKO-
BUM MOJBIMHMM KOHYCOM, (PYHKIIiSI SIKOTO MOXE
OyTH TIOB’sI3aHa 3 BIACTEXKEHHIM pyXy. Y JoMari-
HBOI TTHIIl YEPBOHE CBITIO JKHTTEBO BAKIIMBE
JUTSL CTUMYJTIOBaHHS CTATEBOi 3PUIOCTI Ta HECy-
yocTti. [lTums, sika 3a3Hana BIUIMBY YEpPBOHOTO
CBITJIa TIOPIBHSAHO 3 CHHIM, 3€JIeHHUM abo OinM
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CBITJIOM, 3aBXXJM Ma€ OUIbII BHUCOKY HECYYiCTh,
HDK NTHI IHIIAX KONIPHUX Trpym. YepBoHE CBiT-
JIO CTUMYJIIOE JTONATKOBI (POTOPENENTOPH CITKIB-
ku. YepBoHe cBiTIIO (0113pKk0 650 HM) POHUKAE
B rinotasiamyc B 4-50 pa3iB edekTHBHINIe, Hik
CHHE, 3€JIeHE 1 )KOBTO-OpaHXkeBe CBiTio. ['imoTa-
JaMmyc BiJlirpae BaXKJIMBY pOJIb Y PETYIIOBaHHI
BUPOOJICHHSI TOPMOHIB, Ba)XJIMBUX U BUPOO-
HunTBa sienb. CBITIIO MOXXHa BUKOPHUCTOBYBATH
SIK 1HCTPYMEHT YNPaBIiHHS, MO0 JOIIOMOITH
ONTUMI3yBaTH PICT MOJOAHSKY, MPUCKOPUTH
CTaTeBY 3pUIICTh, 30UTBIIUTH Bary ULl Ta HECY-
YiCTh Y Kypei-HECy4JOK B Pi3HUX YMOBaXx.
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Pucynok 1 — ®@oToonTu4Hi cIeKTPAJIBHI BiATyKH:
a) JOMAIIHBLOT IITHIIL; 0) JIFOIUHH

Po3yMiHHS KOJIIpHOTO CIEKTpa, BUIPOMi-
HIOBAHOT'O JDKEPENIOM CBITJA, JOIOMOXKE BUPOO-
HHKaM BHOpaTH JaMIOYKY, sIKa MOXKE BHUIPOMi-
HIOBAaTH HEOOXiJHY KUIBKICTh YEPBOHOTO, 3elie-
HOTO Ta CHHBOrO cBiTia. Komip nammouku mMoxe
Oyt Bupaxkenuii B rpamycax Kemssina (K) Ta
inTeHcuBHOCTI KoJb0py (CRI).

JocnimkenHs Ha Opoityiepax MoKa3aiiu, 110
CHHI 1 3€JIeHi CBITIOMIOMU MPUCKOPIOIOTH PiCT.
JlocmimKeHHsT HECY4YOK IOKa3ylTh, 10 CBITIIONI-
OJIHI JIaMITH 3 OLJIBIIOK0 YaCTKOK CHUHBLOIO 1 3€eJie-
HOT'O CIIEKTPa MPUBOASITH 10 Kpamoi Bard Tiia i
OJTHOPITHOCTI TOPIBHSAHO 3 JIAaMIIAMH PO3XKaplo-
BanHs [11]. B misoMy, MOJIOJHSIK MOXHA BHPO-
LIyBaTH MPH TEIUIOMY 200 MPOXOJIOIHOMY OCBIT-
JIeHHI, aJie y Kypel-HeCy4oK IOBUHHE OyTH OCBi-
TJIEHHS 3 JIOCTaTHIM KOpPHCHUM criekTpoM (2700-
3000 K).

BupoOHuKM 1amMIodok 3a3BUYail HAAAIOTh
inpopmauito mpo rpagycu KenbBiHa, MoXKHa
TaKOX BUKOPHCTOBYBATHU CIIEKTPOMETD.
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Jiisi OCBITIICHHSI NTAITHUKIB PEKOMEHIY-
€ThCSI 3aCTOCOBYBAaTH CBITIIONiIOAHY mamiry E27
mozeni HT-QPF10WS 3 nampyroro, mo agumepy-
etbest, 180-265 B 3minnoro crpymy. Komip nam-
moukn — 4700-5300 K, kxytr mpomMeHsT CTaHOBUTh
300 rpamycis..

30BHIIIHIA BUIIAL CBITJIOMIOAHOI JIAMIIA
E27 naBesneHo Ha puCyHKY 2.

PucyHok 2 — Ceitynogionna jamna E27
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[ligTpuMka pPiBHOMIpHOi 1HTEHCHBHOCTI
CBiTJIa Ha CydYacHii mTaxodalpumi Moxe OyTH
BaXKOIO CIIPaBOIO. {7151 BUMIpIOBaHHS PO3MOILITY
CBiTJIa B 3BHYAMHMX KJIiTKaX a00 NTalTHUKaX 3
THOMOBHMH CTpiYKaM{ iACaJIbHO TIPOBOJHUTH
BUMIPIOBAaHHS y TOZIBHUII uYepe3 KOXHI 25 cMm
MK JTIXTapsMH i Ha KOXXKHOMY piBHI. 3a3BHyaii
JUTSL TOYHOI OIIIHKHM PO3MOJiTY CBITJIa MOTPiIOHO
Bix 30 o 100 cBiTIIOBHUX BiWIkKiB. Y HIIOTOBHX
MITAITHAKAaX HEOOXiTHO BUMIPIOBaTH y CTiHHU, Ha
JIHIAX TOMIBHUIL Ta MOUIOK MifJ CBITHWJILHUKAMH
i 2-3 pa3u MiX CBITHJIBHHKaMH, BChOro Bix 10 10
50 BumiproBaHb. Y BIAKPUTHX NTAIIHHKAX BHKO-
PHUCTOBYIOTH BIKOHHI IITOPH, 1100 B MPUMilIEHHS
HE TIOTPAIUISUIA MPAMi COHSYHI mpomeHi. HaBiTh
MICIsI IMX 33aXOJliB iIHTEHCHBHICTH OCBITIICHHS Y
BIIKPUTUX MTAIIHUKAX MOXKE JIETKO JOCSTaTH
1000 JIk.

Po3pobka cTpyKTYpHM aBTOMATH4YHOIO
ynpaBJiiHHA ocBiTIeHHsAM nTaxodadpuku. /o
CKJIaJly armapaTHUX 3ac00iB CHCTEMH aBTOMAaTHY-
HOTO YIIPaBIIiHHS OCBITJIEHHSM NTaxo(aOpuKw,
CTPYKTypa SKOi MPHUBEJICHA HAa PUCYHKY 3, BKJIIO-
YEHO JIMMEP CBITJIOMIOHOTO OCBITICHHS MOTYXK-
HicTio 4500 B, sikuii iMiTy€ CBITAHOK 1 3aXif s
nraxodabpuku, Ta mporpamoBane pere OBEH
[TP200-220.2 (4). Bximna Hampyra aumepa —
180-260 B 3minHOro cTpymy. 3a JOMOMOIOIO
pene [IP200 dopmyerbess Hampyra 0-10 B, 1o
3a0e3reuye yrnpaBiiHHA OCBITJIICHHAM 24 TOf. Ha
n00y. ABTOMaTHYHa cUcTeMa 3a0e3Ieuye 3aTeM-
HeHHs Bix 0 mo 100 % mpu sickpaBOCTi OCBITIICH-
a1 Bix 1 1o 100 %.

Buxiz 180-260 V

Bxix 180-260 V

Pucynox 3 — CTpykTypa anapaTHuX 3aco6iB

IIporpamoBane pene OBEH I1P200 € cne-
1iaJTI30BaHOI0 PO3POOKOI0 Ta MPH3HAYEHE JIJIs
NnoOYyJIOBU JIOKAJTbHUX CHCTEM YIPaBIiHHS TeX-
HoJoriuauMHy npouecamu. Pene ITP200 mae BOy-
noBaunii PK-gucruieii 3 BHAMMOIO  001acTIO
2 psaku 1o 16 cMMBOJIIB, IO MIATPUMYE BiJIO-
OpakeHHSI JTATUHCHKHUX 1 KHUPWUIMYHUX CHMBOJIIB
(xomyBanHss Windows-1251), 6 ¢yHKIioHaIBHUX
KHOIIOK JIJTS1 YIIPABIIHHS €KpaHaMH Ta 2 IHIUKa-
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topu. CepenoBuiie nporpamyBanas OWENLogic
poOuTH TpOTrpaMyBaHHS peie MPOCTUM M iHTYi-
THUBHO 3pO3yMUINM. 3amuc anropuTMy poboTH 10
mam’aTi pene 3OIHCHIOETbCS 3 BUKOPUCTAHHIM
bynkiionaapHux Ookis FBD [12-14].

Jins 3amucy mporpaMu 10 Mpujaxy BHKO-
puctoByeTbesi ctanfapTHuid  MiniUSB-kabens.
Hns interpaunii B SCADA-cucTeMu Ta yrpaBiIiHHS
30BHIIIHIME TIPUCTPOSIMHA B TIPHUJIA/li MOXe OyTH
BCTaHOBIIEHO 10 ABOX iHTepdeiiciB RS-485 3 min-
tpuMKoro npotokoiiB Modbus RTU/ASCII [15].

MeTtoauka Ta 3arajibHa CXxeMa eKclepH-
MeHTiB. /711 BBIMKHEHHS Ta BHMKHEHHS OCBIT-
JICHHSI B NITAITHUKY 3aCTOCOBaHUM iHTEpBalbHUI
taimep CLOCKWEEK 3 TmWXKHEBUM ITUKIIOM,
SIKMH TPaLioe 3 TOAMHHUKOM peajbHOro 4acy.
s ikcyBaHHS MOTOYHOT'O 4Yacy 3aCTOCOBAaHUMI
yHiBepcanbauil niunabHUK CTN1, Ha TakTOBUI
BXin sikoro Bin reHeparopa BLINK wHamgxonmsats
MPSAMOKYTHI imMmynben 3 mepiogom 1 c. [ani 3
Buxony miumnbHHKa CTN1 mepeTBOpIolOTECS B
(hopMaT 3 TUIABalOYOI0 TOYKOK. Yac «CBiTaHKY»
BCTaHOBIIEHO 18 XB. Y pexuMmi «CBITaHOK» Ha-
npyra perne OBEH I1P200 ¢opmyeTscst BiamoBia-
HO JIO PiBHSHHS:

=X (1)

ze X — MOTOYHUM Hac;
y — Hampyra Ha BUXO/Ii pee.

Y pexumi MOBHOTO OCBITJICHHS MTAITHUKA
Hanpyra Ha Buxofi peixe OBEH ITP200 Bcranos-
moeTbest piBHOO 10 B.

Jns dopmyBaHHS piBHSHHS, 32 SIKHM 00-
YUCIIIOEThCST Hampyra Ha Buxoni pene OBEH
[TP200 B pexumi «3axim», ckopuctaeMocs hop-
MYJIOI0 KaHOHIYHOTO PiBHSHHS HPSAMOi, IO IPO-
XOJIUTh Yepe3 JIBI TOUKH:

X=X Yy—v
- - )
X=X Y2—W%n
[MigcraBumo B opMyny KoopaWHATH TO-
YOK:
x—42120  y-10
43200-42120 0-10" (3)

B pesynbrari oTpuMyeMO PpiBHSHHS Tps-
MO{ 3 KyTOBUM KOE€(illiEHTOM:

X
y=—ﬁ+400_ (4)
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I'padik 3MiHM Hampyrd Ha BUXO[l peine B
PEXIMI «CBITAHOK» BiAIOBiZHO 10 piBHSHHS (1)
HaBeJIeHO Ha PUCYHKY 4.

10, T T

f(x)

0 | 1
0 300 1x10°
X
Pucynok 4 — I'pa¢ix 3MiHn Hanpyru Ha BUXOMi peJie
BianoBiaHo 10 piBHAHH (1)

I'pacdik 3MiHM Hampyrd Ha BUXO[I peiie B
PEeXKMMI «3axim» BIINOBIAHO N0 piBHAHHS (4) Ha-
BEJICHO Ha PUCYHKY 5. B mpomy pexxumi Hampyra
Ha BUXOJI pelic Ma€ IUIaBHO 3MEHIIYBAaTHUCS
Big 10 B mo 0.

10 T T

£(x)

E’ 1 1
425x10" 43x10"

X

PucyHnox 5 — I'padix 3MiHM Hanpyru Ha BUXO[i peJie
BiANOBiAHO 10 piBHAHH (4)

Oco0MBOCTi  pPO3pOOKM TNPOrPaMHOrO
3a0e3nedenHs. [y opranizamii Bumadi Kepyro-
YUX BIUIMBIB Ha TUMEP 3aJ€KHO BiJ JHS THXKHS i
MOTOYHOTO Yacy 3aCTOCOBaHUM TH)KHEBUM Tai-
mep. Taiimep aBTOMaTW4YHO BH3HAYA€ IMOTOYHUMN
IEeHb TIOKHA 3a BXxomamu «Pik», «Micsuby,
«/leHby, Ha Ki HEOOXIHO MOJIATH CEPBICHI 3MIHHI
TOJIMH peajibHOTO 4acy. llorounuil yac Ha Taiimep
3aBOJIUTHCS Yepe3 BXoAu «I oquHm» 1 «XBUIINHI.

QOyHKIIOHABHI 3aJIe)KHOCTI 3MiHU HAIpy-
I'M Ha BUXOJI pene 3a piBHsHHAMY (1) Ta (2) Oynu
3aCTOCOBaHI MU po3poOlIli MporpaMu YIpaBIliH-
HS ANMEPOM.

30inbLICHHS] HANPYTH Ha BUXOAI peie 3a-
Oe3neuyeTbes apu(METUYHOI OIepalielo -
JIEHHSI TIOTOYHOTO Yacy, MPeICTaBICHOTO Y (op-
MaTi 3 IJIaBaI0YO0I0 TOUKOI0, Ha uyncio 108.

y CepeTOBHILI pOrpaMyBaHHs
OWENLogic Ha MOBi (hyHKITIOHATHHHUX OJIOKIB
FBD po3pobiiena mporpama ¢popMyBaHHS Hampy-
ru Ha Buxoxai pene [TP200 B pexumi «3aximy,
HaBeJIeHa Ha PUCYHKY 0.

Jns popmyBaHHS Hampyru B PeKUMi «3a-
Xim» Ha MOBi (yHKUioOHaIBHUX ON0KiB FBD pos-
poOiieHa mporpamMa, HaBe/ieHa Ha PUCYHKY 6.

Komnu 3minHa var(Q, piBHa 3Ha4eHHIO MTOTOY-
HOTO 4acy, MeHma uucia 42120, Ha BUXig pene
BUJIAETHCS 3HA4YCHHsS 3MiHHOI var2, pisae 10 B.
Konu 3HauvenHs 3miHHOI varQ) 301IBIINTHCSA Bil-
HOCHO uncia 42120, 3HaueHHs 3MiHHOI var3 Oyne
oOuucioBaTucs 3a Qopmysior (4) 3a J0mOMO-
ror0 OJoKiB apupMeTHdHOi omeparii [IileH-
ua DIV, muoxenus fIMUL 1 gonmasanns FADD
qrcen 3 TUIaBalyvor0 TO4KOK. OOYKCICHHS 3Ha-
YCHHsI 3MIHHOI var3 nepeaeThcs Ha aHaJIOrOBUI
Buxin peine AO1. [Ina 3aBepiieHHS CBITJIOBOTO
JTHS B TITAITHAKY OJIOK MOPIBHSIHHS YMCEIN 3 TUIa-
Barouoro Toukoro fGT nepemukae cenexrop FSEL
B peXHM Iepenadi Ha BUXIJ pejie HalpyrH, piB-
Hoi 0 B.

ey
| far
42128

|var2

(51— —
foIv [
[ ot
488

FMUL |-

fSEL var3

w=d F2
- [ L

[are D——]
5 R faT 5

Es
. 42200 ’

fSEL wars

Bl—x—x— co-o-- - oW AD2

Pucynok 6 — IIporpama ynpaBJiiHHS Pe;KHMOM «3aXim»
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BukopucTOBYIOUH peXHM eMyJisimii cepe-
nosumia nporpamysands OWENLogic, moxHa
MMepEeKOHATHUCS, IO MporpaMa IMPaIioe BiamOBiI-
HO JI0 pO3pOOJICHOTO allTOPUTMY.

PesyabraTtu gocaimskens. TpuBaiocti
«CBITaHKY» 1 «3aXOfy» 3a MPOTPaMoI0 3aJaHi sIK
18 xB. [na migpaxyHKy KiTBKOCTi TakKTiB peaib-
HOT'0 Yacy oOpaHMii TeHepaTop iMIyNbCiB 3 Mepi-
onom 1 c. [Ipore TpuBamicTs NUKITy POOOTH MPO-
rpamu, BuMipsiHa makpocoMm CycleTimel, crano-
BuTh 100 MC, TOMy TpUBANiCTh PEKUMY «CBiTa-
HOK» 30utbIIeHa Ha 108 ¢ 1 cranoButh 19,8 XB.
Ha crigpku & 30UIBIIEHO TPHUBATICTh PEKUMY
«3aximy.

PeanpHa 3MiHa Hampyru Ha BUXOAI pelie B
PEXHMI «CBITAHOK» BiIPI3HAETHCS Bijl 3HAYCHB,
HaBeJIEHNX Ha PHUCYHKY 4, i OyJe CTyMiHYacTolo.
Bona 30inbmryetscs Ha 9,26 MB uepe3 koxHi
1,1 c. Ha take >k 3HA4e€HHS 3 JUCKPETHICTIO Yacy
1,1 ¢ Oyzme 3MeHIIyBaTHCS HAmpyra B PEXHMI
«3axify, IpOTe MEPEXTIiHHA CBITIIAa Oy/le HETIOMIT-
HO U1 OYeH JIFOIUHM 1 IITHUL.

€MHICTh MPOTpaMu YIPaBIiHHS OCBITIICH-
HSM TMTallHUKA B PEXHMaxX «CBITaHOK-3aXiJ
cTaHoBUTH 1 MOaiir.

QoroBopenHst pe3yiabTatiB. MoxunBi
TPU PEKUMH POOOTH CHUCTEMH ABTOMATHYHOTO
VIpaBIiHHS OCBITJICHHSM NTaxo(aOpHKu: TpU
100 %, 92,5 % i 85 % sickpaBOCTI OCBITIIEHHS B
3UMOBHUH, BECHSHO-OCIHHIM 1 JMiTHIH mnepioan
poKy BiamomigHo. [l 1mOro B mporpamHe pe-
ne [TP200 moTpiOHO 3aBaHTAXKUTH TPH MPOTPAMH,
SKi aKTHBI3YIOTHCS BIAMIOBIAHMMH KHOTIKAMH Ha
MaHeJi YIPaBJIiHHSA, CUTHAJIU BiJl IKUX MOJIAI0Th-
Csl Ha TUCKPETHI BXOJHU peie.

st pi3HUX peXUMiIB pOoOOTH B IIporpaMax
pene s 3a0e3nedeHHs OOpaHoi SICKPaBOCTI
OCBITJIEHHST HEOOXIJHO BBECTH 3MIiHM, HaBeIECHI
B Ta0u 1.

Tabnuus 1 — 3minu B mporpamax peJie

. Hanpyra YrpaBmiHHS IS
Iepion Ha BUXOZ1
pOKy pere, B «CBITaHOK» «3axigy
. 17 17x
==L x == 4340
JITO 8,5 Y =160 y 2160 +
BecHa/ 37 37x
: 2 - =-224370
OCiHBb 9.25 Y 4320 y 4320
1 X
1 =—:X =———+400
srma 0 Y= 108 Y= 108

1i 3MiHU JO3BOJISATH 3a0INAAMTU €JICKTPO-
€Hepril0 HaBecHi/BoceHHW Ha 7,5 %, a BIITKY —
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Ha 15 %. MiHimManbHa SICKpaBiCTh OCBITIICHHS
JUISL BUPOILYBAaHHS MOJIOJHSAKA CTaHOBHUTH 5 JIK,
BUMipsHa Oins roxiBHuLi. [Ipu yrpumanHi Kypei
Ha Mmiamo3i 6araTo 3aKOpIOHHUX (GipM PEeKOMEH-
IyIOTh ocBiTIeHicTh 20-25 JIk.

BucnoBku. CBITJIOOIONHI JaMIM J03BO-
JSAIOTH 3MEHIIUTH BHUTPATy €JIEKTPOEHeprii Ha
85 % MOpIBHSHO 3 TaMIaMy pO3KapIOBaHHS 1 Ha
50 % mopiBHSAHO 3 JIFOMIHECIICHTHUMU JIAMITAMH,
KpIM TOTO, TEpMiH iX POOOTH B KiJbKa Pa3iB JIOB-
mmid. [HImMMu mepeBaramMu CBITJIOAIOAHUX CHC-
TE€M OCBITJICHHA € MOXJIMBICTh PEryJIIOBaHHSI
PIBHS OCBITJICHOCTI BiJ HYJISI 10 HOMiHAITy, MOX-
JUBICTH OTPUMAHHS CBiTJIa OYAb-SKOTO CIIEKTpA,
BIJICYTHICTB Y CKJIa/li TOKCHYHHUX PEUOBHH, BHCO-
KWW piBeHb 3aXUCTY BiJl HETATUBHHUX 30BHIIIHIX
BILTUBIB.

HaykoBa HOBHM3HA cTarTi mossirae y ¢op-
MYBaHHI MaTEeMaTUYHUX 3aJ€XKHOCTEH YIpaBis-
IOYMX CHTHANIB BiJl 4acy J00W, IO 3aCTOCOBY-
OTbCA JUISI aBTOMATWYHOI 3MIHM OCBITJIEHOCTI
NTAITHUKA B PEKUMAaX «CBITAaHOK-3aXim.

OCBITJICHHS B NTAITHUKY Bifirpae BasKiIH-
By pOJIb IIPW BUPOILyBaHHI Kypei BCiX Hampsim-
KiB Ta JO3BOJISIE YIIPABISTH Tporiecamu (hiziono-
TIYHOTO PO3BHUTKY NTHILI, 3a0€3MEUUTH OiIbII
KOM(OpTHI yMOBHU ii yTpUMaHHA W JOMOTTHCS
ICTOTHOTO 3POCTaHHS MPAKTUYHO BCiX IMOKa3HU-
KiB MIPOJIYKTHBHOCTI MTaXiB.

[IpaBunbHO OpraHi3oBaHa CHCTEMa OCBIT-
JICHHSI pa3oM 3 MPaBUIIBHO CIPOEKTOBAHOKO MPO-
IpaMoOI0 OCBITJICHHS:

1) 3menmye
B 1,5-3 pasu;

2) MPHUCKOPIOE CTAaTeBE MO3PIBaHHS i 3a-
Oe3revye ONTUMabHUNA PEKUM PO3BUTKY ITHII;

3) 30iiblIye HECYYiCTh i TPUBAIICTD IIe-
ploy KIIaaKu s€np,

4)  30igblIye po3Mip s€lb, iX Macy, Mill-
HICTB IIKAPAITYTIH, 3aTLTiTHEHICTh;

5) mo3Boitsi€ 3HU3NUTH Oiif S€Ib;

6) 30iiblIIye BIXKMBaHICTh MOJIOIHSIKA,;

7) 3HW)KYE BUTPATH KOPMIB i TOKpaIlye
1X 3aCBOIOBAHICTb;

8) 3HWXKye TpaBMaTHU3M Y ITHII.

OTtpumaHi pe3ynbTaTd MOXYTh OyTH BHUKO-
pHCTaHi MpH MPOSKTYBAHHI MPOMHUCIOBUX CHUCTEM
ABTOMATHYHOTO YIPABJIiHHS IMEPEPUBUACTHM pe-
JKUMOM OCBITJICHHS MPUMIIIIEHb ITax0(haOpuK.

IlepcnekTUBH MOAANBIIMX JOCJiAKEHbD.
Po3pobrnena cTpykTypa aBTOMATHYHOTO YIpPaB-
JIHHS OCBITJICHHSIM ITax0(haOpuKu J103BOJISIE
JIETKO 3MIHIOBATH PEXUMH OCBITIICHHS 3aBISIKH
3aBaHTKEHHIO BIJIMOBIIHUX CBITIIOBHX MPOTrpam
yIpaBiliHHs, aJl)Ke CBITIOBI Mporpamu ajst Opoui-

BUTPaTH EJIEKTPOCHEPTil
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JepiB 1 s€4HOI MTHUIl MalOTh BiAPIZHATHCA K 32
TPUBAJICTIO CBITIOBOTO JHS, TaK i 3a IHTCHCHB-
HICTIO.

IIpn 3acenenHi moO0BUX KypyaT y HTaIl-
HUK BCIM BUJaM Kypel HeoOXigHe sICKpaBe CBIT-
JIO Ta JOBTWH CBITIOBHH JeHb. [ak Kypdara
Kpalle 3HaXOIsTh KOPM i BOAY, 3BUKAIOTh OJUH
JI0 OJTHOTO i 0 0OCTAaHOBKHU B MIPUMIIICHHI.

Ilepmmi 5-7 muiB mist 6poitnepis 1 7-14 mHiB
JUISL PEMOHTHOTO MOJIOHSKY JAIOTh JIUIIE OIHY
TOIMHY TEMpSIBH I MIATPUMYIOTH SCKpPaBiCTh
40-50 JIk. lami 3acTOCOBYIOTH MPOTPaMU 3ajIexk-
HO BiJ] TOTO, 1[0 CTABUTHCS 33 METY.

CTOCOBHO JOpOCTIOi KYpKH-HECYYKH, TO
CBITJIOBMH JeHb Ui Hei NOBHHEH TPHUBATH
13-14 ron. ma moOy TpW IHTEHCHUBHOCTI OCBIT-
nennst 10-20 JIk, mo mopiBHIOE npuban3Ho 6 BT
Ha KBaJIpaTHUH METP MiJJIOTH.

BingTak, BIpoBaIKEHHS 3aIPOIIOHOBAHOTO
pitmeHHs 3a0€3MeunTh ypaxyBaHHS KOHKPETHHX
BUMOT 3aMOBHHKA JI0 BHPOIIYBaHHS JIOMAIIHBOI
NTHI Ta TiABUIIATH CPEKTHUBHICTD EICKTPUIHO-
rO TEXHOJIOTIYHOIO OCBITJICHHS NTAIIHUKIB 3a
paxyHOK peaizallii aBTOMaTUYHHUX 3aCO0IB Pery-
JFOBAHHS i KOHTPOITIO CBITJIOBOTO TIOTOKY.
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SYSTEM OF AUTOMATIC CONTROL OF POULTRY FACTORY LIGHTING
IN "SUNRISE-SUNSET" MODES

Lighting in the poultry house plays an important role in raising chickens of all directions and
allows to control the processes of physiological development of poultry, provide more comfortable
conditions for its keeping and achieve a significant increase in almost all indicators of poultry produc-
tivity, and also to increase the survival rate of chicken, reduce feed costs and improve their digestibil-
ity, reduce injuries in poultry and decrease electricity consumption by 1.5-3 times. Besides, one of the
factors that can negatively affect the poultry’s condition is a sharp turning on/off lighting. Therefore,
it is desirable to provide a smooth "sunrise-sunset” in the poultry house, especially for laying hens.
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Moreover, it is not recommended to raise chickens under constant lighting. The article proposes the
structure of an automatic lighting system in the "sunrise-sunset™ modes, consisting of a programmable
relay PR200 and a dimmer of LED lighting with a capacity of 4,500 W, which simulates the sunrise
and sunset in a poultry farm. Programming of the PR200 relay does not require special skills, since it
is carried out using a simple and intuitive programming environment OWENLogic. The algorithm of
equipment operation is created in the language of FBD functional blocks which are contained in the
attached library. The program is written into the relay memory using a standard MiniUSB-cable.
Mathematical dependences of control signals on time of day and the chosen mode of change of illumi-
nation of a poultry house in the "sunrise-sunset™" modes have been formed. The voltage at the output of
the relay increases by 9.26 mV every 1.1 seconds. The voltage will decrease by the same value with a
time resolution of 1.1 seconds in the "sunset™ mode, however, the flickering of light will be impercep-
tible to the eyes of people and poultry. There are three operation modes of the automatic control sys-
tem for lighting the poultry farm: at 100 %, 92.5 % and 85 % of the brightness of lighting in the win-
ter, spring/autumn and summer seasons of the year, respectively. To do this, one of three programs
must be loaded into the PR200 software relay that can be activated by corresponding buttons on the
control panel, the signals from which are fed to the digital inputs of the relay. These changes will save
electricity in spring/autumn by 7.5 %, and in summer by 15 %.
Keywords: time of day, dimmer, programmable relay, daylight, LED, timer, function blocks.

Cmamma naoiviuna 23.09.2021
Tpuninamo 12.10.2021

© T. I0. V1kina, B. €. Kicensos, B. I'. Pa6ues, 2021
DOI: 10.24025/2306-4412.3.2021.242241

13



