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KuiB, Ykpaina

AHoTanis—Y faaHiii crarTi po3risiHyTo iHdopmanio Mpo aBTOMATH30BAHMI NMPWJIaj JJIsl AOLJISALY 32 POCIAMHAMM
B JoMauIHix ymoBax. Tako:xk, B wiii po0oTi HaBegeHi 0CHOBHI acneKTH po0OTH NPUHJIALY, OCHOBHI YHHHHMKM, Ki BIVINBAIOTH
HA PO3BHTOK POCJIMH Ta aHAJI3 y:Ke iCHYIOUMX Npuiajis. BusHaueHo npod/eMaTHKY Ta NOTPedy CTBOPEHHSI YMOB /ISl HO-

PMAaJILHOTO POCTY POCIHH MPOTATOM BCHOI'0 POKY.

I. BCTVYII

Ha picr pocnun BrmmBae Garato ¢akTopiB: piBeHb
OCBITJICHOCTI, BOJIOTICTh TPyHTa, TEMIIepaTypa B MPUMi-
IIEHHI, piBeHb BYIVIEKHCIOTO Tazy. B Mexax kBapTupu
a0o OyIWHKY BILUTUBATH Ha TEMIIEPaTypy Ta PiBEHb BYT-
JIEKHCIIOTO Ta3y BaXXKO, TOMY MJsl HEHNPOMHUCIOBOTO
BHPOIIYBaHHI POCIMH MO)XHa IPOIrHOpYBaTd Ii (ak-
TOPH.

II. AHAJI3ITIOCTAHOBKA ITPOBJIEMU

[Ipy xiMHaTHOMY BHPOIIYBaHHI POCIUH HANTOJIOB-
HillIE — [I€ BYACHUH IIOJIUB Ta JOCTATHS KIJIBKICTH CBITJIA.
HeoOxigHa KiTbKICTh CBiTJIA I OUTBIIOCTI POCIUH
HeoOXxinHo 12-18 romuH Ha moOy. Hamma kpaina 3Haxo-
JUTHCA B TIOMIPHOMY KJIIMAaTHYHOMY IOSICi, TOMY BIITKY
MH MaeMO B cepelHbOMY 15 roauH CBiTia, BOCEHH Ta
BeCHOIO — 13 roauH, a B3UMKY — 9 roanH. MosxHa moba-
YUTH, M0 KUIBKICTH CBITJIAa BIITKY JIGKHTH B HOpMax
KUTBKOCTI CBiTJa Ha 100y, BOCEHH Ta BECHOIO — TaKOX
B MEXaX HOPMH, a B3UMKY € NIEBHA HEJIOCTATHICTh KiJb-
KiCTh CBiTJIa. 3MEHIIEHHS IPUPOJHOTO 1HCOIAIIT B3UMKY
NPU3BOJUTH 1O CBITIOBOTO TOJIONYBAaHHS KIMHATHHUX
POCIUH 1 3HWKEHHsI IHTEHCUBHOCTI (hoTtocuHTe3y. Tomy
3MEHIICHHS KUIBKOCTI TPHUPOIHOTO CBiTIIa MOTPiOHO
KOMITEHCYBATH LITYYHUMH JPKEPEJIaMH CBITJIA.

III. META TA 3ABJJAHA

Meroto poOoTH € BHUpIIICHHS iCHYIOUYOi IpoOieMHy,
sIKa TIOJIATA€ y CTBOPEHHI IPUCTPOIO VIS MiATPUMYBaHHSA
HEeOoOXI1THOT KiJIbKOCTI BOJIU Y I'PYHTI, TOOTO BOJIOTOCTI, Ta
HEOOXiTHOT KUTBKOCTI CBiTJIAa. AHaNli3 TNPHUCTPOIB Ha
PHHKY Ha TENepilIHii dYac 1oKas3aB, 110 NpHIagdl JUIsi
BHpIMIEHHA TaKUX HpoOIeM iCHYIOTh, aje HeMae IpH-
CTPOIO SIKMII BUKOHYBaB Obl yci ()yHKIII OJHOYACHO.
OCBiTIIeHHS TaKi MPUCTPOIO BUKOHYIOTH TI0 Taiimepy, 0e3
yBard Ha NPHUPOAHE OCBiTICHHS. s MOIMBY NMPHUCTPOT
MPU3HAYCHHI JJIsl TIPOMHCIOBOTO BUPOLIYBaHHSI, a HE 151
JIOMAaITHEOTO. A TEXHOJIOTIYHI PIMICHHS UIA JOMAIl-
HBOT'O BUPOILYBaHHS MaIOTh JIMIIE OMOBILYBaJIbHY (QyH-
KIII0: 3ByKOBY a00 CBITJIOBY, 1[0 MOXYTb NPUHOCHTH
JIesiKi He3py4YHOCTi. ToMy 3aBIaHHS MOJATaE B PO3POOII
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MIPUCTPOIO, SIKUH Oy/1e aBTOMATUYHO CITIJKYBaTH Ta MiJT-
pPUMYBATH PiBEHb BOJIOTOCTI IPYHTY Ta KUIBKICTb CBITJIA.

IV. HEOBXIJIHI YMOBU J1JI51 POCJIVIH

Heo0xigHa KUTBKICTh BOIU JJI1 KOKHOTO BHIY POC-
JIUH MOXe Bifpi3HATHCS. Tak caMo, MOXe 1 BiIpi3HATHCS
croci6 nonuBy pociuH. ToMy mepen TUM, SIK aBTOMATH-
3yBaTU MOJMB POCIHH, HEOOXIHO BU3HAYUTU OMNTHUMA-
JBHY KUTBKICTH BOIY JUTSL KOKHOI POCIIMHU Ta BU3HAYH-
THCH 3 HEOOXiTHUM CITOCOOOM ITOJIMBY.

HeoOXiqHy KiTBKICTh BOJH IS POCIUH MOYKHA TIAT-
pPUMYBaTH 32 IOTIOMOTOI0 Bi/ICIIiIKOBYBaHHS PiBHS BOJIO-
rocti rpyHra. J{js KoXXHOi pocCInHM BiH CBIH Ta JEXKHUTh
B nmianasoHi Bix 45% 10 85%|[1]. BiacmigkoByBaTH piBeHb
BOJIOTOCTI MOXHA 3a JIOTIOMOTOIO CIICI[iaJIbHOTO IaTYNKa
BOJIOTOCTI JJIS IPYHTIB.

Bupa monuBy TakoXk € BaXIJIMBHM IUISI HOPMAaJIBHOTO
pocty pocinuH. IcHye Tpu OCHOBHUX BHIB IOJIUBY pOC-
JuH [2]: monuB 3BepXYy, KpameJbHUW MOJHMB Ta MOJUB
4yepe3 mijyioH. Big mepuioro croco0y 3 aBToMaTH3oBa-
HUM TIOJTMBOM HOTPiOHO BiIMOBHUTHCH, OO ITiJ] 9ac MOJIHBY
3BEpXY CTPYMIHb BOJM PO3MHBAE TPYHT Ta pOOUTH KaHa-
BKU. lle HeraTMBHO BIUIMBAa€E HAa KOPEHEBY CHUCTEMY Ta
ctebo pocnuHU[3]. A yepes Te, IO aBTOMATHU30BaHHMA
MPUCTPIH AT TOAMBY OyZe HaJAaIITOBAHUH JIMIINE OIWH
pas3, He MO’KHA 3MIHUTH HaPsIMOK CTpyMeHs BoJu. ToMy
JIOLIbHO BHUKOPHCTOBYBATH TMOJIMB KparmenbHUi abo
yepes3 IiA0H — BCE 3aJIEKUTh BiJl TUILY POCIHHH.

OCHOBHHUM BHJIOM JDKEpea CBITIa JJIs JTOMAITHbOTO
BUpOIIyBaHHs pociuH 3 CoHIlE, a TOJATKOBO — JDKEpesa
IMTY4YHOTO CBiTHa. JI0JaTKOBI JKepema CBiTiia BUKOPHUC-
TOBYIOTHCSl B HAIIOMY KJIIMATUYHOMY TOSCI Y TEpIIiit
IOJIOBUHI 3UMU 1 B IOXMYPi JTHI YIIPOJOBK BCHOTO XOJI0-
nHOro miBpivus. [lITy4He OCBITICHHS MOBUHHE 3a0e3Iie-
YyBaTH TOW CHEKTP EJIEKTPOMArHiTHOTO BHUIPOMIHIO-
BaHHS, 0 POCIUHHU B MPUPOJII OTPUMYIOTh Bix CoHIIA,
abo0, y pa3i HEMOXKIIMBOCTI HOTr0 OTpUMaHHSI — CIIEKTpP
THX KOJIbOPIB, SIKi MOTpedy€e pocivHa Ha AaHOMY Ialumi
pO3BUTKY[4].
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EnexTpoHHi cucTeMu Ta CUTHAIN

Perne peanpHorO Kitou kepyBaHHS

Tacy BOISHOIO TTOMITOHO

Boagna momna

Jarunk Bonmorocti MikpoKoHTpoep

Jlatunk

OCBITJIEHOCTI

. Kutrou kepyBaHH:
LED-crpiuxa P
LED-crpiukoro

Puc. 1. CtpykTypHa cxema IpucTporo

[IpuBaGIUBICTh CBITJIOMIONIB JNS BHPOIILYBAaHHS
POCIIMH B TPUMIIIEHHSX 00yMOBIIeHa OaratbMa (akTo-
pamu. Cepell HUX: HU3bKA €ICKTPUYHA MOTYKHICTb, BiJl-
CYTHICTB 0anacTy, HU3bKe TeTUIOBUIICHHS, 1110 JO3BOJISE
BCTaHOBJIFOBATH CBITIIOMIOU BIPHUTYN IO POCIHH Oe3
m000I0BaHb MOMIKOIUTH iX. TakoX BapTO 3a3HAYMTH, 1110
BUKOPHUCTAHHS CBITJIOMIONIB 3HW)KYE BUIIAPOBYBAHHS,
TIPU3BOJISIYM 0 TIOJIOBKEHHSI POMIXKKIB MK ITOJIMUBAMH.

IcHye KinTbKa aKTHBHUX JIUITHOK CIIEKTPY: JUIS XJIOPO-
¢iny 1 kapotuHOimiB. TOX y CBITJIIONIOXHOMY CBITHIIB-
HHUKY MOX€ IO€THYBaTHCS JIEKUIbKa KOJIbOPIB, 10 Tepe-
KPHUBAIOTH Ii (piTOAKTUBHI MUISHKH. HalOimeIry KopucTh
JUTIS POCIUH NPUHOCUTH CHHIN (3 JOBXkHHOIO XBHIi 400-
500 BM) Ta yepBOHUII (3 HOBKHHOKO XBHUI 630 — 670 HM)
kouip[5]. CuHe CBITIIO HEOOXiTHHWN MIJIs BEreTaTHBHOI
cTazii 3pocTaHHs, B LIIOMY CIIPHUAIOYH 3MIIHEHHIO POC-
JIMH, PO3BUTKY KOpEHeBOI cuctemH, crebua, jaucts. s
MOYATKy PO3BHUTKY POCIMHH, O€3yMOBHO, CHHE CBITIIO
Mae Oinbplre 3Ha4YeHHs, HiX depBoHud. [Ipum Hecraui
B CIIEKTPi CHHBOTO CBITJIa POCIMHH IOYHYTh PAHO BUTA-
T'yBaTUCS, MAaTUMYTh cllabke cTe0JIo 3 JTOBIUMH MIXKBY3-
JSIMU.

V. CTPYKTVYPAIIPUIIAZY

[enTpamsHUM OJIOKOM, IO 3HAXOAWTHCS B LEHTPI
CTPYKTYpHOI cxemu (puc.1), € MikpokoHTpoJep. Bin ana-
Ji3ye OTPUMAaHI JaHi 3 IAaTYMKIB Ta MOCHIIAE BiIMOBIIHI
CUTHAJIM Ha MPHUIaId KOHTPOJIIO KIIMATHIHUX YMOB.

IIpunan ocHaleHO TpbOMa JATUUKAMHU: JaTYUK BOJIO-
TOCTi IPYHTY Ta JaTYUK OCBITIEHOCTI, JaTYMKOM peallb-
Horo vacy, LED — nammoro, BOASIHOIO OMIIOH0, ApaiBe-
pom LED — namm, Kiro4eMm KepyBaHHS BOJSHOIO IIOM-
noto. [ KOHTPOJIIO BOJIOTOCTI TPYHTY BHUKOPHCTOBY-
€ThCS EMHICHUH TaTIUK BoJsiorocTi. [Imrocy mopiBHSAHO 31
3BHYAIHUM JaTYUKOM BOJIOTOCTI — II€ BiICYTHICTH KOPO-
311 MeTaNeBUX YaCTUH JATYHKIB, SIKi TOPKAIOTHCS J0 IPY-
HTY, 00 X TyT HeMae. JlaTauk ocBiTIIeHOCTI OyII0 00paHO

mokeMeTp Ha 6a3i yumi BH1750. et natunk Mae mmpo-
KUH Jiara30oH BUMIPIOBaHHS, TOYHICTh BUMIPIOBAaHHS —
1 JroKC, MaJi TabapuTHI pO3MIpH Ta 3MATHICTH M AKIIIOYa-
TUCh JI0 MIKPOKOHTpOJiepa 3a JIONOMOI0I0 iHTepdeiicy
12C, mo 1a€ MOKJIMBICTD ITIIKIIOYEHHS BEIUKOI KIJIbKO-
cti maruymkiB. ['opnHHMK peanbHoro yacy DS3231. Bin
HEOOXITHUN IS MATPUMaHHSI JOOOBOTO PUTMY, OJH3b-
KOro 10 IPUPOJHOIrO JUIlsl JaHol pociuHU. Jlamma s
pocmuH — LED cTpiuka 3 4epBOHUMH Ta CHHIMH CBITJIO-
nmiomamu. CHiBBIAHOIICHHS KiJTbKOCTI CHHIX/4EpBOHHUX
CBITJIOZIOMIB 3aJIOKUTH BiJl €Taly pOCTy Ta BiJ BHIY
pocnmHH, aie, 3a3Bmyail, e Bim 1/3 mo 1/5. BonsgHa
MOMITa HEOOX1THUH [Tl KaYaHHS BOJU 3 EMHOCTI JIO IPy-
HTY 3 pocnuHamu. Ko, sikuit kepye LED — ctpiukoro
Ta BOAAHON nomnow — ue MJIH - tpansucropu. Bonu
Oe3lIyMHiI B MOPIBHSAHHI 3 €IEKTPOMAarHITHAMH peJie Ta
MaroTh MOKJIUBICTB perymoBaTH sickpasicte LED — ctpi-
YKH.

VI. [IPUHIUIT POBOTU ITPUJIAY

Ha OCHOBI CTPYKTypHOI CXeMH, allTOPUTMY POOOTH
npucTporo (puc. 2) Ta 3a JONOMOTOIO BHILE ONHCAHUX
€JIEMEHTIB, OyJIO PO3pOOJIEHO MAKET MPUCTPOIO HA OCHOBI
MikpokoHTposiepa ATmega328.

Anroput™M poOOTH TPUCTPOIO MICTHTH IIBI Mapase-
nmpHI Tinkw. [lepma 3 HUX BIANOBIAA€ IMiITPUMAHHIO
HEOOXiAHOTO PiBHS OCBITIICHOCTI POCIMHH. 3a JOMIOMO-
TOI0 TOIUHHHKA PEANbHOTO Yacy 3aJaloThCs TPaHHMII
YMOBHOTO CBITJIOBOTO JHSI /ISl POCIIMHU: JDKEPENIO IITY-
YHOTO CBITJIa BMHKA€ETHCS 32 3aJJaHUH iHTEpBaJ 4acy 10
CBITAaHKY Ta BHMHKA€TBHCS IICISA 3aJaHOTO IMPOMIKKY
TICIIS 3aX0/Ty COHIIA, MO0 320e3MeYnTH HEOOXITHY KiTb-
KICTh CBITJIOBUX TOJAMH. MOMEHTH CBITaHKY Ta 3aX01Iy
coHIIA (DIKCYIOTBCA 32 TOTIOMOTOI0 TATYMKA PiBHS OCBIT-
neHocti. Takox, JaT4uk piBHS OCBITICHOCTI MOXKE KOHT-
POJIOBATH PiBEHB OCBITICHOCTI 3 YpaxXyBaHHSIM MOTOJ-
HHUX YMOB: SIKIIO Horoja noxmypa, to LED-cTpiuka BBi-
MKHETBCSI Ta TaCTh HEOOXiTHY KUTBKICTh CBITIA JUIS POC-
nuHU. Jlpyra Tinka airopuTMy BiIIOBiIAE MiATPUMIL
3aJaHOTO PIiBHSA BOJIOTOCTI IPYHTY. JlaT4WK BOJIOTOCTI
NEepioIMYHO BUMIPIOE BOJIOTICTh IPYHTY, 1 SKIIO BOHA
3HAXOJUTHCS HIDKYE 3aJaHOr0 3HAYEHHS, TO BMHUKAECTHCS
BOJIsSIHA TIOMIIA, IO 3/IHCHIOE OB POCIHHU.
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Abstract—The article is devoted to the development of an automated device for plant care at home. The main factors
influencing plant development are considered. A comparative analysis of existing devices was made. The growth of plants is
influenced by many factors: the level of light, soil moisture, room temperature, carbon dioxide level. When plants are grow-
ing indoors, the most important thing is timely watering and access to light. The required amount of light for most plants is
12-18 hours per day. Our country is in the temperate climate zone, so we have 15 hours of light in summer, 13 hours in
autumn and spring, and 9 hours in winter. The amount of light in summer is normal, in autumn and spring - within normal
limits, but in winter there is a certain lack of light. The lack of natural insolation in winter leads to light starvation of
houseplants and reduced intensity of photosynthesis. Therefore, the decrease of the amount of natural light is compensated
by artificial light sources. Analysis of the devices on the market has shown that devices that can solve such problems exist,
but there is no device with all functions simultaneously. Lighting devices illuminate on a timer, regardless of natural light.
Irrigation devices are intended for industrial, not for domestic use. Existing technological solutions for home cultivation
have only a warning function: sound or light, which can bring some inconvenience. Looking on these problems, a device is
created to maintain the required soil moisture and the required amount of light. The control unit is based on a microcon-
troller that analyses the data obtained from the sensors and sends the appropriate signals to the climate control devices. The
device is equipped with a soil moisture sensor, a light sensor, a real - time sensor, an LED lamp, a water pump, an LED
lamp driver, and a control key of water pump. To control soil moisture, a capacitive humidity sensor is used, the advantages
of it is the absence of corrosion of metal parts of the sensors that touch the ground. A light meter based on the BH1750 chip
is used as a light sensor. This sensor has a wide measuring range, measuring accuracy - 1 lux, small dimensions and the
ability to connect to a microcontroller via I12C interface. The DS3231 chip is used as a real-time clock that required to
maintain a circadian rhythm close to the natural one for a given plant. An LED strip with red and blue LEDs is used for
lighting. The ratio of blue / red LEDs depends on the stage of growth and the type of plant, but it is usually from 1/3 to 1/5.
The key that controls the LED strip and the water pump are the MOS transistors. They are silent and allow you to adjust
the brightness of the LED strip.
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